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DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION. CORPS OF ENGINEERS

424 TRAPELO ROAD

WALTHAM, MASSACHUSETTS 02154

REPLY TO : ii'
ATTENTION OF,

SEP24 1979 S .
NEDED-E

Honorable Edward J. King 0 0
Governor of the Commonwealth of

Mas sachusetts
State House
Boston, Massachusetts

Dear Governor King:

Ir.closed is a copy of the Fort Meadow Reservoir Dam Phase I Inspection
Report, which was prepared under the National Prograi for Inspection
of Non-Federal Dams. The report is based upon a visual inspection, a
review of past performance, and a preliminary hydrological analysis. •
A brief assessment is included at the beginning of the report.

The visual inspection has revealed that the earthen dike north of the
spillway is approximately 2 feet lower in elevation than the main dam.

- In addition the preliminary hydrologic analysis has indicated that the
.. spillway capacity for the Fort Meadow Reservoir Dam would likely be

exceeded by floods greater than 1.2 percent of the Probable Maximum
Flood (PNF), the test flood for spillway adequacy. Our screening

• -criteria specifies that a dam of this class which does not have
sufficient spillway capacity to discharge fifty percent of the PMF,
should be adjudged as having a seriously inadequate spillway and the
dam assessed as unsafe, non-emergency, until more detailed studies
prove otherwise or corrective measures are completed.

The term "unsafe" applied to a dam because of an inadequate spillway
does not indicate the same degree of emergency as that term would if
applied because of structural deficiency. It does indicate, however,
that a severe storm may cause overtopping and possible failure of the
dam, with significant damage and potential loss of life downstream.

It is recommended that within twelve months from the date of this
report the owner of the dam engage the services of a professional or
consulting engineer to determine the feasibility of raising the dike
to an elevation equal to that of the main dam and to determine by more

."sophisticated methods and procedures the magnitude of the spillway
deficiency. Based on this determination, appropriate remedial
mitigating measures should be designed and completed within 24 months
of this date of notification. In the interim a detailed emergency
operation plan and warning system should be promptly developed.
During periods of unusually heavy precipitation, round-the-clock
surveillance should be provided.

.................--'-..:..'.........." ..... "



NEDED-E
Honorable Edward J. King

I have approved the report and support the findings and recommenda-
tions described in Section 7, with qualifications as noted above. I
request that you keep me informed of the actions taken to implement
these recommendations since this follow-up is an important part of the
non-Federal Dam Inspection Program.

A copy of this report has been forwarded to the Department of Environ-
mental Quality Engineering, the cooperating agency for the Common-

. wealth of Massachusetts. This report has also been furnished to the
owner of the project, City of Marlborough, Department of Public Works.

OR Copies of this report will be made available to the public, upon
request to this office, under the Freedom of Information Act, thirty -

days from the date of this letter.

I wish to take this opportunity to thank you and the Department of

Environmental Quality Engineering for the cooperation extended in
carrying out this program.

Sincerely,

MAX B. SCHEIDER
Colonel, Corps of Engineers 0
Division Engineer
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NATIONAL DAM INSPECTION
PROGRAM

PHASE I INSPECTION REPORT

BRIEF ASSESSMENT

Identification No.: MA00449

Name of Dam: Fort Meadow Reservoir

Town: Marlborough

County and State: Middlesex County, Massachusetts

Stream: Fort Meadow Brook - Tributary of Assabet River

Date of Inspection: September 5, 1978

There are two impounding structures at Fort
Meadow Reservoir - an earthfill dam with a gated out-
let, and an earth dike adjacent to a spillway with a
concrete weir. The dam was originally constructed in
1848, but was entirely reconstructed in 1871, and under-
went major repairs in 1963. The dam is about 320 feet
long and 30 feet high. The outlet is a 20-inch diameter
pipe that discharges from a concrete conduit outfall.
The dike is about 80 feet wide and 3.5 feet high, and
the spillway is 13.3 feet long.

Fort Meadow Reservoir Dam was neither designed *
nor constructed by current approved, state-of-the-art
procedures. However, major repairs were performed on
the dam in 1963 which were designed by Metcalf & Eddy, .-.
Inc. Based upon the visual inspection at the site and
a review of the limited engineering data available,
there are areas of concern which must be corrected to
assure the continued performance of this dam. Gen-
erally, the dam is considered to be in poor condition.
There are several visible signs of distress which may
indicate a potential hazard at this site. These are as
follows: severe seepage at the north abutment, erosion
on the crest and upstream face of the dam, difficult
access to the gate mechanism in the gate chamber,
leakage around the gate, erosion of the downstream
slope, heavy accumulation of trees and brush on the dam, '
displacement of the concrete slab at the spillway, and
accumulation of wood and debris in the spillway channel.

FORT MEADOW RESERVOIR DAM
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Hydraulic analyses indicate that the existing
spillway can discharge a flow of 41 cubic feet per
second (cfs) at Elevation (El) 263 which is the low
point of the top of the dike. An outflow test flood of
3,400 cfs would overtop the low dike by about 3.4 feet
and the main dam by about 1.4 feet. The small spillway
can only discharge 1.2 percent of the test flood before
the low dike is overtopped. If the dike is overtopped
and does not fail, then about 25 percent of the test
flood can be passed before the main dam is overtopped. 0 0

In the event of dam failure, a hazard exists for
residents in the immediate area due to the anticipated -

height of the flood wave. For this reason, the dam has
been classified in the "high" hazard category.

Because of this potential hazard, it is recom-
mended that the Owner employ a qualified consultant to
investigate the severe seepage at the north abutment
and to design an adequate spillway, In addition, the
Owner should repair the spillway and the outlet gate .
and install a mechanical operator at the top of the A
gate chamber. Also, it is recommended that the Owner
repair the erosion on the crest, replace the riprap, .. . .i

and remove all trees, brush, and debris from the dam,
dike, and spillway channel. The Owner should also
implement a systematic program of inspection and .
maintenance.

The recommendations and remedial measures des-
cribed in Section 7 should be implemented by the Owner . ..-
within a period of 1 year after receipt of this Phase I
Inspection Report. An alternative to these recommenda- " -.

tions would be draining the reservoir and breaching or .
removing 

th -

Edward M. Greco, P.E.
Project Manager
Metcalf & Eddy, Inc.

Connecticut Registration
No. 08365 ,,

Approved by: N 03 , '.

Stephen L. Bishop, ,...
Vice President
Metcalf & Eddy, Inc.

Massachusetts Registration

No. 19703 FORT MEADOW RESERVOIR DAM
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This Phase I Inspection Report on Fort Meadow Reservoir Dam
has been reviewed by the undersigned Review Board iembers. In our ______

opinion.- the reported findings, conclusions, and recommnendations are*
consistent with the Recoymnnded Guidelines for Safety Inspection
of Dams, and with good engineering judgment and practice, and is
hereby submitted for approval..

C~4 d~,C444o
QiARLES G. TIERSCH, Chairman
Chief, Foundation and Materials Branch
Engineeri ng Division

Chief. DeT gn Branch
Engineering- Division

Chief,.Water Control Branch
Engineering 'Division

APPROVAL RECOMMENDED:

Chief, Engineering Division



PREFACE

This report is prepared under guidance contained
in Recommended Guidelines for Safety Inspection of Dams, 0 9

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

Investigation is to identify expeditiously those dams
which may pose hazards to human life or property. The
assessment of the general condition of the dam is based - •

upon available data and visual inspections. Detail in-
vestigation, and analyses involving topographic map-
ping, subsurface investigations, testing, and detailed
computational evaluations are beyond the scope of a
Phase I investigation; however, the investigation is -
intended to identify any need for such studies. S S

In reviewing this report, it should be realized
that the reported condition of the dam is based on ob-
servations 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 • S
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. -
* 0

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
present condition of the dam will continue to represent -

the condition of the dam at some point in the future. 5 S
Only through continued care and inspection can there be .

any chance that unsafe conditions be detected.

Phase I inspections are not intended to provide
detailed hydrologic and hydraulic analyses. In accord-
ance with the established Guidelines, the Spillway Test
flood is based on the estimated "Probable Maximum Flood"
for the region (greatest reasonably possible storm run-
off), 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 0 0
condition. The test flood provides a measure of rela-
tive spillway capacity and serves as an aid in deter-
mining the need for more detailed hydrologic and hydrau-
lic studies, considering the size of the dam, its gen-
eral condition and the downstream damage potential.

FORT MEADOW RESERVOIR DAM
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VIEW FROM UPSTREAM OF SOUTH ABUTMENT 0
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headwall. The concrete is in fair condition.
The channel downstream of the culvert is clear
of brush and looks freshly excavated. There ..
is some erosion next to the headwall and down 6 6
the sides of the channel. The inside of the
pipe is partially filled with soil and rock.

d. Reservoir Area. There are nany seasonal and
year-round homes situated on the shore of Fort
Meadow Reservoir. The most densely populated S 0

areas are the subdivisions south and east of
the dam; and north of the reservoir near the
Hudson-Marlboro boundary. There are lakefront
vacation homes along Red Spring Road on the
south side of the Reservoir. At the time of
the inspection there was less than 2 feet of 0 •
freeboard along this shore road. It is likely
that parts of this road would be impassable
during periods of high water.

There are two other low spots noted along the
reservoir. One is at the south abutment of
the dam, and runs perpendicular to the reser-
voir to Hosmer Street. It is a grass-covered,
natural swale situated between the driveway of
a lake-front home and the City of Marlborough
property on the reservoir. A chain-link fence 0
stands parallel to the axis of the swale, in
the trough. The swale is about 70 feet wide
and 4 feet deep. The lowest point is at El
263.8, only 1.8 feet above the crest of the
spillway. In the event of flooding, the swale
could serve as an auxiliary spillway to draw
some of the overflow out of the reservoir and 6
relieve some of the pressure on the dam.

A second apparent low spot was Investigated on
Lake Shore Drive between the dam and the dike.
Elevations taken at this location showed that
the road was at least 3 feet above the dam.

The west end of Fort Meadow Reservoir Is rfla-
tively undeveloped, as there are no roads
alonF the pond at that end. Also, the reser-
voir Js artilfically divided by Route 85) and
7,arlloro Street In this area.

FORT MEADOW RESERVOIR DAM 
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The outlet works are only accessible through
the manhole situated at the upper end of the . . .
downstream slope. The gate is opened every • •
two years, and at the time of the inspection
the cover was hidden by soil, leaves, and
debris. The manhole was probed to 21 feet,
but was flooded with 11 feet of water. .

According to the Marlborough DPW, when the
manhole is flooded, the outlet gate must be 0 0

opened from the ciurface by using a wrench on
an extension pole. At the time of the inspec-
tion, the gate was closed. However, water was
observed flowing from the outfall at a rate of
approximately 50 gallons per minute.

* S

The dike adjacent to the spillway is very low
and not easily distinguished from the rest of
the shoreline. The dike ties into natural
ground at the west abutment, and ends in a
curb wall at the spillway. The east side of
the spillway is natural ground and private S _ ,
property. The crest and shoreline of the dike
are irregular, eroded, and riddled with animal
burrows and tree roots. Several trees are
growing at the water line, and at the down-
stream toe. There is no riprap protection.
The dike is only about one foot higher than
the crest of the spillway.

The spillway is in poor condition. The inlet
section of the concrete slab is displaced,
and the concrete on the downstream slope is
cracked and crumbling. At the time of the *0 S

inspection, there was no water flowing over
the weir, but slight seepage was noted dis-
charging from under the slab.

The floor of the spillway channel is naturally
paved with cobbles and boulders, and there are 0 0
many overhanging trees. Two footbridges and a
small length of snow fencing are strung across
the channel.

The channel passes under a private road about
320 feet downstream of the reservoir. The S S
culvert is a 54-inch diameter reinforced con-
crete pipe in a stone and concrete reinforced

FORT 4EADOW RESERVOIR DAM
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SECTION 3

VISUAL INSPECTION

3.1 Findings

a. General. The Phase I inspection of the dam at
Fort Meadow Reservoir was performed on
September 5, 1978. A copy of the inspection
checklist is incluaed in Appendix A. Earlier
inspection reports by the Middlesex County Com-
missioners, Metcalf & Eddy, and the Massa-
chusetts Department of Public Works are all
included in Appendix B.

b. Dam. The main earth embankment is in poor
condition. The major problem is the amount of
seepage through the north abutment, where the
dam ties into a hill. The downstream slope of
the natural abutment is locally damp and soft.
At the time of the inspection, water was
seeping from the toe of the hill on both sides
of the footpath. Since most of this water ap- %%
peared to originate below the bath house, the
seepage may indicate a leaking water or sewer
line. However, simple dye test conducted
during the inspection did not substantiate 0 0
this.

The seepage areas and the rest of the down-
stream face of the dam are entirely overgrown
by trees and brush. This made the inspection
particularly difficult, as the overgrowth
could be hiding other serious problems.

Trespassing on the downstream slope of the dam
has eroded a footpath through the vegetation.
There are also eroded areas on the crest and
along the shoreline.

c. Appurtenant Structures. The intake and con-
duit for the outlet are not visible. The con-
crete on the conduit outfall Is in good condi-
tion, with only minor surface honeycombs. The
outlet to the pipe is completely hidden by
weeds growing -tween the wingwalls of the
structure.

FORT M1EADOW RESERVOIR DAN - •
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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 dam could not 0 0
be assessed from the standpoint of reviewing
design and construction data, but is based
primarily on visual inspection, past perform-
ance history and sound engineering Judgment.

c. Validity. Comparison of the available draw-
ing with the field survey conducted during the
Phase I inspection indicates that the informa-
tion is valid.

* S
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SECTION 2

ENGINEERING DATA 0 0

2.1 General. There are no plans, specifications or
computations available from the Owner or State or
County offices relative to the original design or
construction of this dam. A 1963 plan by Metcalf S
& Eddy titled "Installation of Toe Drains" shows
details of repair work completed on the dam and
outlet, but gives no additional information on the
construction of the embankment. A copy of this
plan is included in Appendix B.

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 - S

Iagallo.

The Middlesex County Commissioners office was con-
tacted for additional information, but their
records are now filed with the State Division of
Waterways.

Mr. Francis Zanca, Assistant Commissioner, and Mr.
John Hartley, both of the Marlborough Department
of Public Works, provided valuable information on
the history of the dam, and on operating and main- -
tenance procedures.

2.2 Construction Record. The only construction record
is the 1963 plan on toe drain installation. There
are no as-built drawings for the dam.

2.3 Operating Records. No operation records are S 0

available, and there is no daily record kept of
the elevation of the water level in the reservoir .

or rainfall at the dam site.

2.4 Evaluation

a. Availability There is limited engineering
data available due to the age of the dam.

FORT MEADOW RESERVOIR DAM
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(2) Length: 325 feet

(3) Height: 30 feet 0 S

(4) Top width: Varies 23 to 45 feet

(5) Side slopes: Upstream - 8:1
Downstream - 2:1

(6) Zoning: Unknown

(7) Impervious core: Unknown

(8) Cutoff: Unknown

(9) Grout curtain: Unknown

i. Spillway

(1) Type: Broad crest . ..-- --

(2) Length of weir: 13.3 feet

(3) Crest elevation: 262.0 MSL (assumed

benchmark)

(4) Gates: None S S

(5) Upstream channel: None

(6) Downstream channel: Concrete weir to
6-foot wide earth channel. Channel
empties into Fort Meadow Brook about 1,000 0 .
feet downstream.

(7) General: Spillway is adjacent to earth
dike. Dike is 80 feet long and 3.5 feet
high. Crest elevation ranges from 263.0
to 263.7.

J. Regulating Outlets. The only regulating out-
let is the gate valve at the outlet conduit.
The gate operating mechanism is accessible
through a manhole on the downstream face of the
dam, at El 257.9. The manhole is presently - .
filled with water to El 247.9.

FORT MEADOW RESERVOIR DAM
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(8) Stream bed at outfall of dam: 237.3

3 (9) Maximum tailwater: 237.1

d. Reservoir

(1) Length of maximum pool: 9,000 feet

- (2) Length of recreation pool: 9,000 feet0

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

e. Storage (acre-feet)

(1) Test flood surcharge: 1,170 at El 266.146

(2) Top of dam: 4,800

(3) Flood control pool: N/A
Y

(14) Recreation pool: 4,000 (Approximate)0

(5) Spillway crest: 24,000

f. Reservoir Surface (acres)

(1) Top dam: 265 p

*(2) Test flood pool: 265

(3) Flood-control pool: N/A

(4) Recreation pool: 265 ( o t

(5) Spillway crest: 265

g. Dam

(1) Type: Earthfll

*Based on the assumption that the surface area will not
significantly increase with changes in pond elevation
from 262 to 265.

FORT MEADOW RESERVOIR DAM
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S S

a narrow valley between Gospel Hill and Whitney
Hill, flows through a culvert under Main
Street, and enters a swamp. Six-tenths of a
mile below Main Street, the brook flows into
the Assabet River.

Hydraulic analyses indicate that the spillway
can discharge an estimated 41 cfs at water
surface El 263.0, which is equivalent to the
crest elevation of the dike. An outflow test
flood of 3 400 cfs will overtop the dam by a
maximum 1.4 feet and the dike by approximately
3.4 feet.

Controlled discharge is through the gated out-
let at the dam. When the gate is opened, water
is conducted by the 20-inch cast-iron pipe to
the conduit outfall situated at the toe of the
dam near the north abutment. The discharged
water enters a pool that is also fed by surface
drainage from nearby Spoon Hill. Water leaving
the pool flows north in a man-made channel
until it also reaches Fort Meadow Brook, about
1,000 feet downstream.

c. Elevation (feet above Mean Sea Level (MSL)). A
benchmark was established at El 262.0 at the
crest of the spillway. This elevation was
estimated from a United States Geological
Survey (U.S.G.S.) topographic map.

(1) Top dam: 265.0 to 265.7

(2) Test flood pool: 266.4

(3) Design surcharge (original design):
Unknown

(4) Full flood control pool: Not Applicable

(N/A)

(5) Recreation pool: 262.0

(6) Spillway crest (ungated): 262.0
* 0

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

FORT MEADOW RESERVOIR DAM . -
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There is no record of any further construction
at the dam following the 1963 repair work. ____ -.

io Normal Operating Procedure. The Department of
Public Works opens the outlet gate every 2
years and lowers the water level 5 to 6 feet.
The purpose is to allow residents the op- ".....
portunity to clean up their waterfront prop-
erty. The gate was last opened in September
1977.

13 Pertinent Data

a. Drainage Area. Fort Meadow Reservoir has a
drainage area of approximately 2,200 acres
(3.44 square miles). The natural drainage is

altered somewhat in the southwest by Route 495
(see Location Map). The highway embankment
serves as an artificial divide in the Flagg
Swamp area, south of Interchange 13.

Sheep Fall Brook and Flagg Brook join about
one-half mile upstream of the reservoir. Both
drain into Fort Meadow from the west. Most of
the watershed is sparsely developed, glacial
terrain of hills and swamps. The most densely
populated sections are to the south, within the
City of Marlborough proper; and east, in the
subdivisions off Stevens and Hosmer Street. In
Hudson, the most highly developed section of .'-

the drainage area is on the south slope of
Round Top Hill, adjacent to the reservoir. The
Boston and Maine Railroad and Route 85 both .
cross the watershed from northwest to south-
east.

b. Discharge at the Dam Site. Water is discharged
uncontrolled over the 13.3-foot long spillway
(El 262.0) and into an earth channel. From its - 0
widest point, at the spillway crest, the
channel narrows to 6 feet, and slopes at about
one percent. Water flows through a 54-inch
diameter reinforced concrete pipe (invert El
250.7) under Lake Shore Drive and then to
Causeway Street, where it joins Fort Meadow
Brook. The brook continues for 1-1/2 miles in

FORT MEADOW RESERVOIR DAM
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and inspect the dam was granted by Mr. Francis
Zanca, Assistant Commissioner of the Depart-
ment of Public Works, Municipal Garage, Neil 0 0
Street, Marlborough, Massachusetts (Telephone
617-485-0392).

f. Operator. The Department of Public Works of
the City of Marlborough operates the dam.

g. Purpose of the Dam. The dam was originally
built as a storage reservoir for mill opera-
tions. The last private owner was the Maynard
Woolen Works, who sold the property to the City
of Marlborough. The reservoir is currently
used for recreation. S S

h. Design and Construction History. According to
a report by the Middlesex County Commission-
ers the dam was originally constructed in
1848, and essentially rebuilt in 1871 after it
failed. There are no construction records S 6

available for the period between 1848 and 1963.
In 1963, the embankment of the dam was rated in
poor condition by engineers retained by the
Middlesex County Commissioners Office. As the
result of an inspection report by Metcalf &
Eddy, Inc. to the County (copy in Appendix B), S S
the Commissioners ordered the City to lower the
reservoir and proceed with the necessary re-
pairs to the dam. A 1963 drawing entitled "Toe
Drain Installation" (also in Appendix B) shows
the essential repair work. To prevent piping
through the embankment, a toe drain was
constructed consisting of a sand filter over-
lain by layers of stone with a rock cover. In
addition, the existing 20-inch diameter
cast-iron conduit was extended, and a 15-foot
long concrete conduit outfall constructed. The
purpose was to carry the discharge away from 0 5
the toe and thereby prevent further erosion of
the embankment. Impervious compacted fill was
added to each abutment on the downstream slope
to repair the erosion to the embankment.
Finally, a French drain was installed at the
toe of the north abutment to collect seepage - 5
from that area. It was also recommended that
the spillway be enlarged, however, this recom-
mendation was not implemented.

FORT MEADOW RESERVOIR DAM
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inlet to the pipe is submerged. The outlet
conduit passes through the embankment and dis- -__-_.___-_

charges into a concrete conduit outfall located . S

at the downstream toe of the dam. The invert
of the outlet is at El 237.3. The gate chamber
is a manhole located on the downstream face of
the embankment, about 12 feet down the slope.
The chamber, which was probed to El 236.8 (21.1
feet deep), was flooded with water, making the 0 0

gate valve inaccessible.

The spillway is located about 1,000 feet north
of the dam, adjacent to a low earth dike. It
is a flat, broad-crested weir constructed of
8-inch high concrete curb walls and a concrete S .

crest. The spillway, which is 13.3 feet long,
is at El 262.0. Discharge is over the crest
and an earth channel that eventually flows into
Fort Meadow Brook.

The dike is approximately 80 feet long and 3.5 5 S
feet high. At El 263.0, the crest is only one
foot higher than the crest of the spillway.
The dike ties into natural ground at the west
abutment, and the curb wall to the spillway at
the east abutment. The downstream side slopes
into woodland. 5

c. Size Classification. Fort Meadow Reservoir Dam
is classified in the "intermediate" cate-
gory because it has a maximum height of 30 feet
and a maximum storage capacity of approxi-
mately 4,800 acre-feet. 0 0

d. Hazard Classification. The dam is located on
the edge of a highly developed residential area . .. -.-

of Marlborough. Were the dam to fail, the
resulting flood wave could jeopardize the lives
and property of residents in the Hosmer Street-
Miles Standish Drive area. The flood wave
would eventually be channelled into the valley
of Fort Meadow Brook, but because of the im-
mediate danger to adjacent homes, the dam is
placed in the "high" hazard category.

e. Ownership. The dam is owned by the City of
Marlborough. Permission to enter the property

FORT MEADOW RESERVOIR DAM -
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• 1.2 Description of Project

a. Location. The dam is located in the City of
Marlborough, Middlesex County, Massachusetts,
on Fort Meadow Brook, a tributary of the Assa-
bet River (see Location Map).

b. Description of Dam and Appurtenances. Fort
m Meadow Reservoir and Dam are used for recrea-

tion by the City of Marlborough. There are
picnic tables and barbeque grills on the crest
of the dam, and a sandy beach and bath house
on the hill adjacent to the north abutment.
An asphalt walkway leads from the boat house,
down the face of the north abutment, to a
paved parking lot below. During the off-season
access to the dam and beach is prevented by a
locked gate on the chain-link fence along the
crest of the dam. However, there is now a hole
in the fence near the north abutment and a

L second footpath has been created by trespassers,

The dam is an earthfill structure approximately
325 feet long and 30 feet high (see Appendix B,
Figures B-l, B-2, and B-4). The tree-lined
crest is generally 23 to 45 feet wide, but
wider at the abutment areas. The crest of the
dam varies slightly from El 265 to El 2655.
The sandy upstream face of the dam slopes very
gently into the reservoir; there is about 3
feet of freeboard for the dam.

* The downstream face slopes at about 2:1 (hori-
zontal to vertical) and is heavily overgrown
with trees and brush. In order to prevent
piping through the dam, a toe drain, which was
designed by Metcalf & Eddy, Inc. in May 1963,
was installed on the embankment. The toe drain -
consisted of a sand filter overlain by layers S
of stone and finally 12-inch boulders. Seepage
through the dam collects in the swampy area *" - . . -.

below the embankment and then flows into Fort
Meadow Brook (see Figure B-l).

The outlet is located at the dam and consists .
of a 20-inch diameter cast-iron pipe. The

FORT MEADOW RESERVOIR DAM 0 0
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NATIONAL DAM INSPECTION
PROGRAM

PHA6L I INSPECTION REPORT

FORT MEADOW RESERVOIR

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 inspec-
tion 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 for
this work.

b. Purposes

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

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.

FORT MEADOW RESERVOIR DAM
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e. Downstream Channel. The discharge from the
outlet flows Into a small grassy pool which is
separated from the main road by a large public
parking lot. Water from the pool flows under
the footpath In a double culvert of corrugated
metal pipe, an eventually into Fort Meadow
Brook. Discharge from the spillway flows in
an earth channel and also Joins Fort Meadow
Brook about 1,000 feet downstream.

3.2 Evaluation. The above findings indicate that the
dam has 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.

S
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SECTION 4

It OPERATING PROCEDURES -

4.1 Procedures. The normal operating procedure is to
open the gate every two years and lower the water
level 5 or 6 feet. The purpose of this is to give
the shore residents the opportunity to work on 0
their waterfront property.

4.2 Maintenance of Dam. Maintenance work on the dam
was last performed in conjunction with the instal-
lation of the toe drains in 1963. Since then,
there has been no regular maintenance program. S
The Marlborough Recreation Department is respon-
sible for clearing the beach and waterfront area
for summer activities, but this does not include
care of the dam itself.

* 4.3 Maintenance of Operating Facilities. The outlet S
at the dam is reportedly operable, and was last
opened in September 1977. The leaking gate and
flooding in the manhole has probably been a
problem for a number of years; the operators have
devised a method for opening the gate valve fromh the top of the manhole, without having to drain S

'- ~it.."'-

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

dam. -.
. S

4.5 Evaluation. The operational and maintenance
systems at this dam are inadequate, and there is
no warning system in effect. This is an unsatis-
factory situation considering that the dam is in
the "high" hazard category. A program of opera-
tion and maintenance for this dam should be imple- S
mented as recommended in Section 7.

FORT MEADOW RESERVOIR 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 1,450 cfs per square

-mile. This calculation is based on the average
drainage area slope of 3.5 percent, the pond-
plus-swamp area to drainage area ratio of 15
percent, and the U. S. Army Corps of Engineers'
guide curves for Maximum Probable Flood Peak
Flow Rates (dated December 1977). Applying the
full PMF to the 3.44 square miles of drainage
area results in a calculated peak flood flow of - -

5,000 cfs as the inflow test flood. By
adjusting the inflow test flood for surcharge
storage, the maximum discharge rate was
established as 3,400 cfs (988 cfs per square
mile), with a water surface at El 266.4.

Flow over the crest of the dam and dike is
predicted to be 3,017 cfs. Flow through the
spillway would be 383 cfs. The maximum head on

i the dike would be 3.4 feet with a discharge of S .
16.0 cfs per foot of width. Depth at critical
flow would be at 2.0 feet with a velocity of
8.0 feet per second. "---

Hydraulic analyses indicate that the existing
spillway can discharge a flow of 41 cfs with 0 0
the water surface at El 263 which is the crest
of the dike.

b. Experience Data. Hydraulic records are not *"-

available for this dam. According to the
Marlborough Department of Public Works, the dam 0 0
was not overtopped during the 1938 or 1955
storms.

c. Visual Observations. The small spillway is
highly inadequate to pass flood discharges
without overtopping. The adjacent low dike has S 9
a top elevation of only about 1 foot above
spillway crest. The ability of this low dike
to withstand appreciable overtopping

FORT MEADOW RESERVOIR DAM -
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is not known. The downstream channel is
- fairly shallow. Trees are growing on the

banks and in the floor of the channel. There
is a chain-link boundary fence on the north
bank of the channel, and two smaller fences
strung across the channel. The fences have a
potential for collecting debris washed out
during a flood and obstructing flow in the -

channel.

d. Overtopping Potential. The outflow test flood
of 3,400 cfs would overtop the dike by 3.4
feet, and therefore the dam by about 1.4 feet.

- In event of overtopping, complete failure of
the dike and dam could occur.

Failure of the dam would produce a peak dis-
charge of 25,700 cfs and a flood wave 15.5
feet high. The channel between the dam and
Miles Standish Drive is too small to attenuate
the initial surge wave. Thus the failure 0
would do considerable damage to that area.

Failure of the dike would produce a peak dis-
charge of 210 cfs and a minimal wave in the
channel (about 5 feet). The effect on local
residences would be minor, causing local -
flooding of the banks.

* S
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SECTION 6

STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a. Visual Observations. The evaluation of the
-- structural stability of Fort Meadow Reservoir

Dam is mainly based on the visual inspection
conducted on September 5, 1978. As discussed
in Section 3, Visual Inspection, there were
several visible signs of distress.

It is recommended that a more detailed investi- 0
gation be initiated to evaluate the severe
seepage at the downstream face of the north
abutment.

b. Design and Construction Data. Discussions
with the Owner, County and State personnel in-
dicate that there is one plan but no specifica-
tions or computations relative to the design or . .
construction of this dam. Furthermore, in-
formation on the type, shear strength, and
permeability of the soil and/or rock materials
of the dam embankment apparently does not
exist.

c. Operating Records. There is no evidence that
instrumentation of any type was ever installed
in Fort Meadow Reservoir Dam. The performance

* of this dam under prior loading can only be p
inferred from previous records and physical
evidence at the site.

d. Post-Construction Changes. The original dam - "
at Fort Meadow was constructed in 1848, but
was entirely rebuilt in 1871 after the dam
failed. The only available record of post-
construction changes refers to the toe drain
installation and extension of the conduit.
This is discussed in Section 1.2.h. Design and
Construction History. There are no as-built
drawings for the dam or spillway. p

FORT MEADOW RESERVOIR DAM 0
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e. Seismic Stability. The dam is located in
Seismic Zone No. 2 and in accordance with
Phase I "Recommended Guidelines" does not 0
warrant seismic analyses.

FOR MEDO 0EEV A
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SECTION 7

ASSESSMENT$ RECOMMENDATIONS, O
AND REMEDIAL MEASURES

7.1 Dam Assessment

a. Condition. Built in 1871, Fort Meadow Reser-
voir Dam was neither designed nor constructed
according to current approved state-of-the-art
procedures. However, major repairs which were
done to the dam in 1963 were designed by
Metcalf & Eddy, Inc. Based upon the visual
inspection at the site, and the incomplete
engineering, operational, and maintenance
data, there are areas of concern which must be
corrected to assure the continued perform-
ance of the dam.

The dam is considered to be in poor condition,
chiefly because of the severe seepage through
the north abutment. There were other problems
noted at the site: inaccessibility of the
outlet works due to flooding in the manhole;
leakage around the outlet gate; erosion on the
downstream face of the dam; steep embankment
slopes on the downstream face; erosion on the
crest and on the upstream face; inadequate
riprap protection on the upstream face; large
diameter trees on the crest; and heavy growth
of trees and brush on the downstream slope and
in the outlet channel.

Conditions at the dike are unsatisfactory due
to the inadequacy of the spillway, deteriora-
tion of the concrete spillway crest, and the
accumulation of debris in the channel.
Hydraulic anlayses indicate that the spillway
can discharge a flow of 41 cfs when the water
surface is at El 263, which is the elevation
of the dike. An outflow test flood of 3,400
cfs will overtop the dike by 3.4 feet and the
dam by 1.4 feet.

b. Adequacy of Information. 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

FORT MEADOW RESERVOIR DAM 9
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reviewing design and construction data, but is
based primarily on visual inspection, past
performance history and engineering judgment. 0 0.

c. Urgency. The recommendations and remedial . -.

-icasures outlined below should be implemented -

by the Owncr within one year after receipt of
this Phase I l speLtion Report.

S 0

d. Need for Additional Investigation. Additional
investigations to further assess the adequacy
of the dam and appurtenant structures are out-
lined below in Section 7.2, Recommendations.

7.2 Recommendations. In view of the concerns on the P 6

continued performance of this dam, it is recom-
mended that the Owner employ a qualified consultant
to:

a. Evaluate the severe seepage at the north abut-
ment of the dam. I -

b. Design an adequate spillway and/or facilities
to discharge or store major flood runoff.

The recommendations on repairs and maintenance pro- .
cedures are stated below under Section 7.3, ..
Remedial Measures.

7.3 Remedial Measures

a. Operating and Maintenance Procedures. The dam
and appurtenant structures are not adequately P S

maintained. It is recommended that the Owner
accomplish the following:

(1) repair the displaced inlet section of
the slab, and all cracked or spalled
concrete on the spillway S

(2) construct a gate mechanism that would be
accessible from the top of the gate
chamber

(3) repair the leaking valve in the outlet 0 0

(4) repair the eroded areas on the crest, the

downstream face, and the shoreline

(5) add riprap to the upstream face of the dam
and the dike 3 0

FORT MEADOW RESERVOIR DAM
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(6) clear the trees from the crest and the
trees and brush from the downstream face
of the dam

(7) clear wood and trash debris, and remove
the fences and footbridges from the
channel downstream of the spillway

(8) institute a definite plan for surveillance
and a warning system during periods of
unusually heavy rains and/or runoff

(9) 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
inspections during and after severe
storms. All repairs and maintenance
should be undertaken in accordance with
all applicable State regulations.

(10) technical inspections of this dam should
be conducted on an annual basis

7.4 Alternatives. An alternative to the recommenda-
tions and remedial measures itemized above would
be to drain the reservoir and breach or remove
the dam.

* S
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APPENDIX A

PERIODIC INSPECTION
CHECKLIST
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1;1'ou~ i arap..d ~urof the-i =ar rita cccu, . -

L11 c ja 1zfc 1t 't t th a j ~t c:. :o u c1 dca;c* corz;-d-al . ..

;~:. cV2 *.*It i3 alzo p1 zA~ hat the Ca1A. a could 5

cz;-.jo fLlljui'y. or' 10Z3 OA- 1.Co a].on ' the pat;h of 4%hc fioo"z.

1 M7ADOW RESERVOIB D A~



Tjir:o zu:nlluv laj brad c'cz1.-d type i.zdc o.6 c6nocto.-

t .a -out 13.5 f 4. Xo.iC an.rd itG ci'cet la about 8 ini. below

ho to.p PV thic r~-,toaet v:1 all. .

A 20 11n. pipe pazcz throuzh tg.c ma.zin cmbankn=.ent A

/ z~n.ol '.e located on the do-.mst-.cam Slope r:hich, contai13

a valve 2'oz cotrollin., the. dGceharrc through th-ie pipe.

.1 Adi-y 01tono m~asonry headval lIs located at the outlet o-..

the ppC..

* . o discharZce capacity o 6 the spillwv.y IG about 20 o e

* dra-ir,_C area' 'above the d~m ine about 3.5 square milez.'

* aoh raa~4r~mjr flood. 2lot au c_-ti '-cd fro the Kinai.son-Colby

roaa(rarc 2loocde) ine abLout, 9)0 c2S.

SouthI of the m-ain c-* ib 1 m : it there' Is a louw aection

in the rcervoir rimn wvhichx iould tichd to relieve flood flown . S

bc.fo ro the main c.-nbc-nkcnt ine overlto:',nd. . ... *

* Is 
t roaf -. prZoachInZ fr'om th, eazt rur.r* close 40-0

the too o'. ,he zlcuc of $.-he manin embanlmont.

7ho top Of thc maIn czAb=nicnt has ftreplaces and

* in uzcd ms pi:cic Sxroundz.

Conziderable wciae~as3 noted cmin,2; ';ro,, the vicinity 0 0

o-': tihe 20-1n. pipt and 'th hec.diall Int thec i:.ain bzot

~'Ah dozrcn lope of t:o r.zln ce an1cicat I* alco z'Veeper:

th:n 1S, co~izidcrcd Cood pr-actice.. in addition, both.1 tho maein

Sand 1thdc Zpillwcay C-abannCInt have brush and tCre

Cr~iZon the olopcu and acrozs th a top,

B-10

1P 1P 1P 0 0 0 0 0 U 0 0



tI-c e-,_:i';-c,'' by c oBn

jo.~or. .~ovatcroc3 in wihe remc-voir io rc:;to.c

.to t~c: ptc-.scaxt, Clou lina viao cm1.11mcort zhouldc be

?mcoAztLru c tcd and aAl adiccruato draLnaZo Z3tCM jPrOVIdcd

*alortz tho too to c).xaiacte tho -pozz±bility of'

failure by pi.0

11,* Ziao ec&1; a~city zould bc Ma P-0-0 matc to 0

pazz flood ~o3

12. 7'hc doz3r~a ope O-. 1-h Tra.in eb'lca, clOuld

be r,*Onza%,uco-d' too a "'1attc.r zlopc aand tiac too

protcctcd fromi croZio by tho Zma11, os'Iamo

13. Z~ic 1treca cind l&cc bU,-;hCz ztr-'n Oil the Glopez

oZ bothi ambaniznteo Mehuld be reiovcd W-d theo 2lopoz0

&-%ict-cd by an adcut rmot- o: Zx'aaa.

11,.. All p13nz for tho r~ar and -.ccot Ion'Ue or~ t14 e

ibanl-acnmtZ zhottld fizI-Pb approved by tho CountVy

-Colicioerz and a.11 workc doaO zhould be ±n.zpcetcd

by he Co:--=r±1nozw.

leto ma0 in crlxizn nt :,-z about 325 ft. -lon5 n -a

o.,' a Lo ut DO rt. -A' z.-allcr czba.-ccrnt cont'ainiti, a Ial i1;y

Thn --mall czbaa.c-ni la about 103 ft * lonC; and han ai ihctv1 Of

about 4 f * *

* .4"

4 S SA

- -- ~ -. ~m~(T MADOW~u~EV~TRP,3



.11;.j _ Ctlon zhould L-: ta'ca1 to lowcr the level.1~

*of tho val*' ,, thec reservoir' unt'll pipin the atruct.ux'c

bCC*._11-3 T,_1 I-y ven ~r dnnaiinr, tho

713. Th a'c.t' levol i t-ha roczvoir chould be. Iccpt ait

a' 3. r-, lv at 1 111di C Uc d In Xo, 2 'above until rcpaira-

It. A failuc .o thiz zt:'ucturc couldi cQ-'zo conzidorablc

pro,.qrt y d a m a and loao of' liref'

.. A varinr- pz'oacdurc zhouild be tcbicdo-iv.o:o

ini tbo flocd path x±u notice In cazc of Afailu'c 0:

the z It'uctw.c.

.1Tc drain-ic zarca to. t.*e rczc'volr IS about 35 c. aro

milc-q and lOo:1 flow is cotir-atcd at around 990c ..

V a W c zt im -ttc a dcpt'i oA flow; over the apillt-jay crCat of'

aibout 8m Th coo dact , cntol arc overtqped..

The caci city of the apili1%.:ay ia around 20 cfo. A lo*.. zcczlon

In the rimi oZ- the rose-voir bacin, zouthi of I.hc macIin
* c~aakcat zoa uch an olcv-tlIon aa to providea ocuc

of~ re1-IcC bcrLo:c tlhe =in v~ int~ould be olcartorp)cd.

7. ic- Vo-.noiaz4cm zlopc o' the ma~i~n c aC~ct± teepor, 0 0
in mo~t p.-acc:u, Lho- irno.-mally conoidcred o:Xc.

3. Te upzt ?caa ztope o' the r~ain emban1vicnt io iandcqvaily

prcitcctqcl from croaloa.

*cujbic rcc'4t peroccond.* .-



1. METCALF & ,EDDY .. . I. --4- I Enginee s
Boston, Massachusetts i

-.

U;O~

*m rort ;Z1AVJ ;vir~ lDa C pz!rl 0oae.

Th v-.O. IsbrIC1

l oc-tcd at. tho ca--te.'y e -d oZ ticcmvoir 0:1 t n

bou~~'y ~cc* L:rlborouZh a.d Kudzoa,' z~t

Aecozmair, to a. mjo:-'#';by -'- '.1C31c' Co*,ati'y Czo

Inl 1914 I'= Ca wz co:1t:x ~ca in IZ4 nn et*cic-

in 1371 - -tcz' a, *arcu o tale structurc. 7.1c dL..

or i-,a1'j bullt as a atr-. rte-czvoil' f'o r±1 l borti

741ae dam 13pcznl ouirxcd and cdntLt-.d 1cd by the .--

1. Tic ztz-ctprc 'Lz in~ ceZ'oua dan~cr of Ca!llur

*by P-pr~ 1c--LZ tno '4,o- of the sl~ope cz; cclally

In th viclanikj oZ ',the 20 in. outict pipo.



.11*April 23, .3 -

* iicno~.b~e ujon J. Haoddaid S

city Hall
&L".rlborou,-h, *I14s3aohUtietts

Po~r Fayor Haddad:

The Co=irn-y Corwissi nr-a call 0

- t yoim- urgent attention onclCo3ed oopy of roport...-

JU3t raccived fror' Xecalf A 'Eddy on tho condition

_ of tbc Fort %"ddu~ Reservoir Damn (County Dlam No. W-1),.

1z Marlborough. .

Very-truly yours,

* *~:--~. 4dlersex county corm±sionera

B -6

U~~~. . . . . . . . . .



&%:arlboraugh -~ V-1

*LOCATI'0 r.Arlborouw h-PRuc-o 7ciuLzr2 :1y SZ-ulr, ;'.1 Port HicadowzfBrook

DI A i U sJ r u C T .T C) 1 fl r1 E. 0 R T
-.. , - -- - - - - - - -rr

crmncd OY CitY_1 T ! 13rlborot'gh 2laoe :arlborou7,h u_: Reercation

I~pCCd by.Joseoph*S. IKrzft-de~d Da'a 12 April 1953-

Farth Fill Conditio., Poor

trr.Y Lcw-,th 13,5 ft. 77t. to To2 IEn!'. _'oition 8 inch-3,

j~mhboZ%I3 in 21-tce None I~t. of' Recent Roar Mone .vi3ible-

dondltion' Fair

* epai~rc N:ccd-d lenmovo bru~h and trecs growinZ a-djacent to 3pillWaY.

YT .A'1W r 1!1 1 -17- - 100 ft. 'itspill -y + 4 rie Earth

rcccnt F~cpars Xona noted.

CO 1 1t ion u,'.n baarcOicnt - Poor - Sollurny e!nbanIxent -Fair -

ftpalrs 26iC~cia *:Qin c.-7b: nk.:cnt - see special c*1s

.1 n rmt rL'y:n t r=,:3vc troca and bru--h, loa-" ardc

rib TC r 1 20 Inch C-atc valve.

Fd:~cnt'RePaIr3 N

Cd6nitiom U.,.knotv.n

I:o., Scriours very dangerovnO

DATiEt12 Arl 1963ti'' 'iA A 1 f*

-3Action -":iic!: or she Enpin .r - Ietcalf & Eddy

-.nd -C h : acter~ot cB on- r3clc or~ Sh:?eet

w 
S
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FORT MEADOW RESERVOIR DAM

FIGURE B-2 SECTIONS OF DAM0 9

TRIBUTARY ASSABET RIVER MASSACHU ETTS

SCALE: 1" 20' DATE: OCTOBER, 1978
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l APPENDIX B

PLANS OF DAM AND
PREVIOUS INSPECTION REPORTS

- Page

Figure B-i, Plan of Dam B-1

Figure B-2, Sections of Dam B-2

Figure B-3, Plan of Spillway B-3 0 0

Figure B-4, Toe Drain Installation B-4

Dam Inspection Report - Middlesex County
Engineering Department, April 1963 B-5

Report by Metcalf & Eddy to Middlesex
County Engineering Department, April 1963 B-6

Letters from City of Marlborough to the
* Middlesex County Engineering Department B-15

* S

Inspection Report by Massachusetts Department
of Public Works, July 1973 B-17
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PERIODIC INSPECTION CHECK LIST

PROJECT- For+ 4- ea4" , eerppv- DATE 9-5 -70
* PROJECT FEATURE se; w" NAME pa nrogar)

DISCIPLINE H.dV4jjfCS NAME F. Cv re a

-'AREA EVALUATED CONDITION

OUTLET WORKS - SPILLWAY WEIR,
- APPROACH AND DISCHARGE CHANNELS

a. Approach Channel rewevps; bedi - beach sanc

General Condition40;.

Loose Rock Overhanging
Channel

Trees Overhanging Channel It. ft I1'-inch tmee both) &I'ics

Floor of Approach Channel "cnei

b. Weir and Training Walls f-go l onritcf "A4V WN%1IIS

General Condition of ;diry iO oo
Concrete Iilc* 5eatio displaced

URust or Staining a

Spalling 0m

Any Visible Reinforcing notle

*Any Seepage or Efflorescence nloneC

Drain Holes nlone

c. Discharge Channel fla4ral stone rier 10

Cieneral Condition PD,' +D ov' 5 118 h4 .fecrase wider

~cose Rock Overhanging op
C hannel

:rees Ov-erhanging Ciiarine2 A

i~ior h Ca.-e irr"WAar- 00~biC ar4 boulders
r . t.I 'n wo Foofbridses; 8ham lint4'e

d.CUvert downrsfream of op LI~ tfilrt P'rhlate Ma I 64 £CP,
frufboavd 331a 5tone an conceegt rx*)4r88d LVwi A &iM cp-.Kor
+nv#ber log A3s kead&.auI eavtii and Stone ohannel,



L. ;1 3 riot ' t1. ttj Z~cojc of' hiu rep D-., to roco:.zcaid

a'- C t: *,rcar- cio 1icwvca., d' lcvws curt"-n corractivo .

m:caure3 I.:hich zh rl 6cv; -,drd

crthe v*ater level :a theo rozcrvoir lui" Lu-'cz lo-cred
Lo a po±..a VIi thea doi t~'cam aloa io stabilized, it nay be

* o £j1)ICto. c icct tcmzjoz'ary rcpaire. A porziblo tcmzalZ.

rc xxald bot~c i an cx-.cz;±on of 4uho outict u:o.:=a ti~ilte pai

of acctcad zizcj of Za~d awid G~miLu ela 1o 2, te to o .' t,.~ c dz~

zti'cam~ olcd to act au. a Cfultcr. No uav zhouled be diohe on oS

zloo o tc "=nci .. . ii it haz; b~oon zabilizcd,

bt.:auz~c ary roccaant cCct-.jj..Qk matoria1 could~ cau~ze a

* th 0 oj Ixvci a m.iair.u'm Craccf± Z.f't. 1h4rizontal. dto 1, ft.. *

To prcvorit'o'-io z. 1h ci a~o L, the~1

cL z uitalblo hcc~vy 'o c, o r2.zould bc p.,ov"ided. Jaal ~

.,.c Ziaecc3 -vili:P hai L1 ccn c-;'odcd zhould be rcralrcd, dmd L.;

C 'pa placed on tho uti:'can olopcz~ to provont.,

~~FO T YFAD)OW RESFRVOIR PA

B-i w p



I - , T

-. sol be clac

rr.I ....:b nI,-t a .n o:=~~ l~

'o 2 A.ur r,.C ,L

thhli ta'~c allo. =dc: A.1~ Ae clac iibt--.

opvc d6..),; V xjvi~*z bC tjLe* l! 91111-1-- umunlZ di3C:*ll.

-y ~ih~ ~~ snc cl bo' 2ale or cla Ch~tre axlctCI~i
- I.-Q

VaM: C."rcc~t 'r al ntis0

rl: A_ a$: 1 A61

C± 1in in pwziv .,fo'z-."iUon IQ aemuez~ w~ith

)S; I.,.c prplc~yllr "ve E. Ca.-no.2,

l~~o,* Zircs,.r, vljthth ::ltncorGdn

wspcotu aubmi ritcr

Efu* 13 Co!)

4. ~Liccil:c 1,.. 617

741-)T MPADOI11 7F~2T-PVOlT >



Dr:XC.uS=TTS 0'' =7a V.1=

* .Novemiber 30,,1964

County Corr~-issloners
Cout~ty of Viddlesex'

£ Couri Hojse'
Easi&Cdrmrid~e .Al--Ma.s~achusetts~

G,.r41le4n:-

/ ef(-rrInq to our letter to your of f 1c on Jily 22, 19640

%thich redd JS .fol 'ow-s: 'Ac. a result of 'thit order iss~ued by youIrl

Comti5 i -on on April 26, *1963 for the reoair of ihe -Jmc-at _Fort,

Meadow. this work was undertX~kn under the supervision of Kt

t A lf Eddy, our Consulting Engineers and. performed oy the . S

9% HIWhit- Construcition Compiiny of Auourn, asicsts. W,,

%%ould like writt'-n 'ippruval of this work by your Ccmrnis ion 'in ~

* ~ .rth~t'i- ny ccmpl-t- ",ur file on th5i project..

to date, i"have hid no reply; and as we are most anxious

thit. this. f ile 'bs 'completed, we would appreciatc- receivifl9 ou

approval at. your earli.-st convenf--nc4. .-.

Very truly yours,.

s HA*11 P .I O . '

L ,SComni5s43onr of Publlc* , ork.

-FORT MEADOW 1RE")FP\TOTR !-AM



DOAL J. LYNCH.goo.

KUSON J. HADDAD. CSO.- O*bJ YC.l .

County CczAcsioncro uo3,16
* Ccmnty of 9;addlazeE I

Court NoOO -.

E Cast C~brid 41 .

* O. corncultig cirzcr5, Cotcalf &Ecd7,* Lzvo .ittCt or e no
F=oZ Cd cat±hd of ropairiwj tV.o Fort L'c; t- coomoir Daz.

W Of t~.d crdz.;Fc I0QU!Z by yIc on Ppi1 25,. i1 13 ttt tl pr-rzccd 1 tht2 a
dzcnin o f~o.osz~~volz, L3 iL'o lccc tt lcol of t±%o wc7 QiU fcot rcr-

t:-3 rdct'. rcc.:y to pczloiz rm c=zrcy beco-.o c=r City C~zc~l cr4 - a
t12 roir of -tZ~z 'Czzm_---- *. I

1:0n~r- to p:7cc a n ond ~cic r rct!)In t!-. * . 1V. Ato
cc':x; to go:.! Ui dcr t:'. culairvicicni oi 'tczl 11 Edcly en a forco rc ' c~nt

* !D -cificatlcno cro imc~tz8 JIn tho plzn cutaittcdv and cork vi Icc; I~
c:,i;tolly to c;;orccza hi td £c~n.rcua carition..

In cjdition to rolli'4 tta 'd-.~ irvolvcd, this -Is auz princirzl c; 0a
tio-a aoa ard mo aro desiroug of rootczrr; t'o t7Qtor to itp cxigir~l livol cz 0 Qc-'l

Vory trtoly Votac, /-

* ,J4/do0 HUO ~ADDAD

Mai
IL1:6I

.~~~ I-GA1O

*.-F ,PT PAr



-'I ISPECTION~ REPORT -DAR4S AND VWSzP.VOIhS

LoDCation: Cit7/T0-erMALoROLIi-4 DanWo Ne.- qgL 70-1.

1.aeof DimnOBT, MEADOWy 8P5,RQR* ~et4 ~ .-

I~AhjDate of Iwp 7i~ -23-1'73

* (2.)Cuer/s i par 2 Aaesor 5Ts ~ Prey. rnVeticm_______

- T.0V. Of DeedS % Irs. Contact ,S

l.ii F ALR l'. &n o Stil S eIL.no.
Itae MF?.BOAGh, MASS- 0 75F.

2.
S.& no. CtTon stato T el. no. 0

3.
Rime Ste & no. City/Town 5 t-wae Tel. no.

Caa'etalcart (if any) eog. swperinteKdent, Plant manager, &PPointed by absentee owner, 0
appointad by Trnjuti o-.ners.

0am St. n a.. cityjTawn &taw Tel. no,.

*Dagree of Hazard- (iLf dam shculd fail completely)*

lo Minor *2. Moderate -

S 3. Severe . i0 Diaastroas. S

*71hi3 reir_7 may ob~xca as land use chan.aes (xtumi developmernt)

(6.) Outlet Control: Automatic

Operative 3 _____________No.

Coo'ntst~Qd4 4 ~L) PiI!CLAr-o- 'VtfT I''

(7)Upstrewn FaC3 Of Ibm=: Coadition:

0 ~~1. Good j~ 2. ?Kitor Repairs____

3. Major flapai.s . 1.Urgenti Repairs____

C4>-LTnt3:____________________ ___



-onito- AA N0.q-JJ1I

Downstream Face of Dam: Codtot G0ood.Je, * Minor Repairs
3. Major Repairs Urgent Repairs__

Comments:

(-91 Eme~rgency S9piliway: Condition: 1,, Good L, 2. Minor Repairs

3. Major Repairs 4-. Urgent Repairs

Cornment3i:

(10) Water .level G tin.a off inspection ~ft. above below -

top off dam....JPrinelpal spillway________

other__________

(1)Summary off ioficionies3 Wotcd:

Grow~th (Tress and B:'ush~' on ".-.,banI..mnt B~iusu -eAl'

Animal Burrows anid Washouti_________________________

Dam~age to slopas or' top off Oan_______________________

Cracke1 or Damaged ILtisonry___________________ ______

Evidence off Se~pago______________ _______________

Evidence off Piping_______________

Eroion

Tri.ri nrie/oi' dubria 3 n'5i f'~_______________

Xj-d z blocod. spillway_______

FOP T ' MFA nw p7R'.T3, ni

S U U U S S S S S 5 0



17,0

* (1) fl~iars &Recommrondations: (1'ullr ExplaiLn)

P4 15 IA) cGoOD cNDi,4

1.Safo

2. Minor repah'.: nc'fi -

3.Concit iornall z:-. major vei'eas zm~c ed ______

-. ?ecrvolv Inpo-i; c i' no 'Z3P '32 x;.si (p.ii~

fle :~io~d-olo*~ ~ Ivor" iau~c.Zicrt -;.LI _____

FORT MEADOW RESERVOTR r)AN -

B-19



0 DESCRIPTION OF PAM

Submitted by L'AIf' U. F/2 P)wlh3.m oJLTJy
P~ate___7_:2-, -7 -3 ____ 'Lt yiTo%4i ' <

1.Name of- aCRfIA6k 7 :0i=ciW.. s

Location: Topo Sheet Nlo,_2 13-) 0
Provide 86" x li1t in -lIzar co-PY oftp map with location off D~am
clearly indicated.

2-Yaar built:R Year/s off subitequerkt repairs 4  4 jf

Purposa off Dan: Water Supply____ _____ Recreaflonal ,

lrriga'lon ____ _____

Drair~;e Aiv._______Q, 74 __ ACRES.

V,;.rma.l Ponciing- Area: 100 acx'-'i; Av;rx D.ipth LO _____

imp ou n -e ivn,1 1: 3 3eo acrot ft

No. and tyPe off ilig~3cc~aacn to por~d Or. r0ivrvoir
ei s i sur i r hto vs a t c o NArkqL

DiM3niljIS Of Dat Lon-rth 'o r:x Iih ___________

Down;. t:rari Facjq --

Width -ncross' O

-m R(1ti ____O th r __

Sci lan (. drn~irvar () ir'~.c ura L;

t~ 6,

1- 1P 1P



10. to l f.) an r oa. . cv n, of~-~ -m o - fu r . -

L-7

2.0, of h

NTO. o f b~e

'40. of iaid U . I Tjpe ___ ____________

N~.o, 0If ubi litiE.S-_ it Type ___________

Othar d m~~

fo2'qE ri Aj' 'Ati 0 1

ITI

F ,.d

24 P

LO~.i~ ~7.ToTo Vtkf

ktE TC~- pl 7

FO1 E9.- HLETCr T A 1



14 20 - -- - --

202

C~tA

r-_ 
-r. IVV14olr 7-o 57

l . Icfop /



APPENDIX C

PHOTOGRAPHS

FORT~ ~~ MEDWRSEVI6A



0961

NO. 1 SOUTH VIEW OF CREST OF DAM

S2 111 M(II NF \R NORTH AIFIENT OF DAM

*v



DOWNSTREA SLP

C-2

w~~~ 0



NO. 5 SPJLLWAY AND DIKE

NO. 6 VIEW OF CHANNEL DOWNSTREAM
OF SPILILWAY*

C-3

V~ ~~~~ w a
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APPENDIX D *

HYDROLOGIC AND HYDRAULIC
COMPUTATIONS

* S

* S

* 6

*

* S

I

S

0~

6

S

FO'~' MEADOW RESERVOIR DAM

0
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APPENDIX E

INFORMATION AS CONTAINED IN4 THE
NATIONAL INVENTORY OF DAMS
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