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DEPARTMENT OF THE ARMY
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WALTHAM, MASSACHUSETTS 02154

REPLY TO
ATTENTION OF:

" SEP 24 1979
v, NEDED-E

Honorable Edward J. King

Governor of the Commonwealth of
Massachusetts

State House

Boston, Massachusetts

Dear Governor King:

Irclosed is a copy of the Fort Meadow Reservoir Dam Phase 1 Inspection
Report, which was prepared under the National Program 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 (PMP), 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 ad judged 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 detaliled emergency
operation plan and warning system should be promptly developed.

2 During periods of unusually heavy precipitation, round-the-clock

- surveillance should be provided.
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S NEDED-E
ST 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. 1
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.

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,

%04 Wl .,

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

PHASE I INSPECTION REPORT
BRIEF ASSESSMENT

Identification No.: MAQO449

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 1in
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 1s a 20-1inch diameter
pipe that discharges from a concrete conduit outfall.
The dike 1is about 80 feet wide and 3.5 feet high, and
the spillway is 13.3 feet long.

Fort Meadow Reservoilr Dam was neither designed
nor constructed by current approved, state-of-the-art
procedures. However, majJor repairs were performed on
the dam in 1963 which were designed by Metcalf & Eddy,
Inc. Based upon the visual 1inspection at the site and
a review of the limited engineering data avallable,
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 vislble 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




Hydraulic analyses indicate that the exlisting
splllway can discharge a flow of 41 cublc feet per
second (cfs) at Elevation (El1) 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 dilscharge 1.2 percent of the test flood before
the low dike 1s overtopped. If the dike 1s overtopped
and does not fall, then about 25 percent of the test
flood can be passed before the maln dam 1ls overtopped.

In the event of dam fallure, a hazard exists for
residents in the immedlate area due to the anticlpated
helght of the flood wave. For this reason, the dam has
been classified in the "high" hazard category.

Because of thls potential hazard, it 1s 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 repalr the splllway and the outlet gate
and install a mechanical operator at the top of the
gate chamber. Also, 1t 1s recommended that the Owner
repalr the erosion on the crest, replace the riprap,
and remove all trees, brush, and debris from the dam,
dike, and spillway channel. The Owner should also
implement a systematlc program of inspection and
mailntenance.

The recommendations and remedial measures des-
cribed in Section 7 should be implemented by the Owner
within a period of 1 year after recelpt of thls Phase I
Inspection Report. An alternative to these recommenda-
tions would be draining the reservoir and breaching or

removing the :::> 77
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Project Manager
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This Phase I Inspection Report on Fort Meadow Reservoir Dam L e
has been reviewed by the undersigned Review Board members. In our ST
opinion, the reported findings, conclusions, and recommendations are ’”‘“.““‘“h*
consistent with the Recommended Guidelines for Safety Inspection TR -
of Dams, and with good engineering judgment and practice, and is
hereby submitted for approval. T

M/W ' R
CHARLES G. TIERSCH, Chairman RGO
Chief, Foundation and Materials Branch

Engfneering Division o -;w.' .

Engineeri ng’ Di vi smn

SRt L

SAUL ER,
Chief,. water OontroI Branch
Engineering Division
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PREFACE

This report 1s prepared under guldance contained
in Recommended Guidelines for Safety Inspection of Dams,
for a Phase I Investigation. Copiles of these guldelines
may be obtalined from the Office of Chief of Englneers,
Washington, D. C. 20314, The purpose of a Phase I
Investigation 1s to identify expeditiously those dams
which may pose hagzards to human 1life or property. The
assessment of the general condition of the dam 1is based
upon avallable data and visual inspections. Detall in-
vestigation, and analyses involving topographic map-
plng, subsurface investigations, testing, and detalled
computatlional evaluations are beyond the scope of a
Phase I investigation; however, the investigation is
intended to identify any need for such studles.

In reviewing thils report, it should be realized
that the reported condition of the dam 1s based on ob-
servations of fleld conditlions at the time of 1lnspec-
tion along with data avallable to the inspection team,
In cases where the reservolr was lowered or drained
prior to inspection, such action, while improving the
stability and safety of the dam, removes the normal load
on the structure and may obscure certain conditions
which might otherwise be detectable if inspected under
the normal operating environment of the structure.

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 willl 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 inspections are not intended to provide
detalled hydrologic and hydraulic analyses. In accord-
ance with the established Guldelines, the 3Splllway Test
flood 1s 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 necessarlly posing a hlghly 1nadequate
condition. The test flood provides a measure of rela-
tive splllway capacity and serves as an ald in deter-
mining the need for more detalled hydrologlc and hydrau-
lic studies, considering the size of the dam, 1its gen-
eral conditlion and the downstream damage potential.

FORT MEADOW RESERVOIR DAM

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




TABLE OF CONTENTS i

Page
BRIEF ASSESSMENT
PREFACE
OVERVIEW PHOTO 113
LOCATION MAP iv
REPORT
SECTION 1 - PROJECT INFORMATION 1
1.1 General 1
1.2 Description of Project 2
1.3 Pertinent Data 5
SECTION 2 -~ ENGINEERING DATA 9
2.1 General 9
2.2 Construction Records 9
2.3 Operatlon Records 9
2.4 Evaluation of Data 9
SECTION 3 = VISUAL INSPECTION 11
3.1 Findings 11
3.2 Evaluation 14
SECTION 4 - OPERATING PROCEDURES 15
4,1 Procedures 15
4,2 Maintenance of Dam 15
4,3 Maintenance of Operating
Facllilties 15
4,4 Description of Any Warning
System 1in Effect 15
4,5 Evaluation 15
SECTION 5 - HYDRAULIC/HYDROLOGIC 16
5.1 Evaluation of Features 16

FORT MEADOW RESERVOIR DAM ..




e e e e e »
P PR . ChlAE P - i i A By Jara Onte R —

TABLE OF CONTENTS (Continued)

Page
SECTION 6 - STRUCTURAL STABILITY 18
6.1 Evaluation of Structural
Stability 18
SECTION 7 - ASSESSMENT, RECOMMENDATIONS,
AND REMEDIAL MEASURES 20
7.1 Dam Assessment 20
7.2 Recommendatlons 21
7.3 Remedlal Measures 21
7.4 Alternatives 22
APPENDIXES

APPENDIX A PERIODIC INSPECTION CHECKLIST

PLANS OF DAM AND PREVIOQUS
INSPECTION REPORTS

APPENDIX B

APPENDIX C PHOTOGRAPHS

HYDROLOGIC AND HYDRAULIC
COMPUTATIONS

APPENDIX D

INFORMATION AS CONTAINED IN THE
NATIONAL INVENTORY OF DAMS

APPENDIX E

FORT MEADOW RESERVOIR DAM
i1




P an oo i e~ e e B S e A e e b 6 A e i v S 2

OVERVIEW
FORT MEADOW RESERVOIR
MARLBOROUGH, MASSACHUSETTS

x

e

ol a1 oF Star . ."Z PO iogpre - >4

VIEW FROM UPSTREAM OF SOUTH ABUTMENT

Location and Direction of Photographs
Shown on Figure in Appendix B




headwall. The concrete is in falr condiltion. e
The channel downstream of the culvert 1s clear SR

of brush and looks freshly excavated. There -
1s some erosion next to the headwall and down
the sides of the channel. The inslde of the S
pipe 1s partlally fillled with soll and rock. ;,;,;;J_*-f

d. Reservolr Area. There are many seasonal and
year-round homes situated on the shore of Fort
Meadow Reservolr. The most densely populated
areas are the subdivisions south and east of
the dam; and north of the reservoir near the
Hudson-Marlboro boundary. There are lakefront
vacatlion homes along Red Swring Rcocad on the
south side of the Reservoir. At the time of
the inspection there was less than 2 feet of
freeboard along thls shore rocad. It 1s likely
that parts of thls road would be impassable
during perilods of high water.

There are two other low spots noted along the
reservoir. One 1s at the south abutment of
the dam, and runs perpendicular to the reser-
volr to Hosmer Street. It 1s a grass-covered,
natural swale situated between the driveway of
a lake-front home and the City of Marlborough ) S
property on the reservolr. A chain-link fence SRR
stands parallel to the axis of the swale, 1n
the trough. The swale is about 70 feet wilde
and 4 feet deep. The lowest polnt 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 auxillary splllway to draw
some of the overflow out of the reservolr and
rellieve some of the pressure on the dam.

A second apparent low spot was Investigated on
Lake Shore Drive between the dam and the dike.
Elevatlions taken at thils locatlon showed that

the rcad was at least 2 feet ahove the dam.

"he west end of Fort Meadow Reservolr 1s rela-
tively undeveloped, as there are no roads
along the pond at that end. Alsc, the reser-
volr 1z artificlially divided by Route 85 and
Marltoro Street In this area.

FORT MEADOW RESERVOIR DAl
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The outlet works are only accessible through
the manhole situated at the upper end of the
downstream slope. The gate 1s opened every
two years, and at the tlime 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 1s flooded, the outlet gate must be
opened from the surface 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.

The dike adJacent to the spillway 1s very low
and not easily distinguished from the rest of
the shoreline. The dike tles into natural
ground at the west abutment, and ends in a
curb wall at the spillway. The east side of
the spillway 1s natural ground and private
property. The crest and shorellne of the dilke
are irregular, eroded, and riddled with animal
burrows and tree roots. Several trees are
growlng at the water line, and at the down-
stream toe. There is no riprap protection.
The dike 1s only about one foot higher than
the crest of the spillway.

The splllway 1s in poor condition. The inlet
section of the concrete slab is displaced,
and the concrete on the downstream slope 1s
cracked and crumbling. At the time of the
inspection, there was no water flowing over
the weir, but slight seepage was noted dis-
charging from under the slab.

The floor of the splllway channel 1s naturally
paved wlth cobbles and boulders, and there are
rany overhanging trees. Two footbridges and a
small length of snow fencing are strung across
the channel.

The channel passes under a private road about
370 feet downstream of the reservoir, The

culvert is a Sl-inch dlameter reinforced con-~
crete plpe In a stone and concrete reinforced

FORT MEADOW 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
checkllst 1s included in Appendix A. Earller
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 maln earth embankment 1s 1n poor
condition. The major problem 1s the amount of
seepage through the north abutment, where the
dam ties into a hill. The downstream slope of
the natural abutment 1s 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 thls water ap-
peared to origlnate below the bath house, the
seepage may 1lndicate a leaklng water or sewer
line. However, simple dye test conducted
durlng the 1nspectlon did not substantlate
this.

The seepage areas and the rest of the down-
stream face of the dam are entlrely overgrown
by trees and brush. This made the 1nspection
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 vegetatlon.
There are also eroded areas on the crest and
along the shoreline.

c. Appurtenant Structures. The intake and con-
dult for the outlet are not visible, The con-
crete on the condult outfall is 1n good condi-
tion, with only minor surface honeycombs. The
outlet to the plpe 1s completely hidden by
weeds growlng hetween the wingwalls of the
structure.

FORT MEADOW RESERVOIR DAM
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b, Adeguacg. The lack of in-depth engineering
data not allow for a definitive review.

Therefore the adequacy of this dam could not
be assessed from the standpoint of reviewing
design and construction data, but 1s based
primarily on visual inspection, past perform-
ance history and sound engineering Jjudgment.

c. Validity. Comparison of the avallable draw-
ing with the field survey conducted during the
Phase I inspection indicates that the informa-
tion 1s valid.

FORT MEADOW RESERVOIR DAM
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2.1

SECTION 2

ENGINEERING DATA

General. There are no plans, speclfications or
computatlons avallable from the Owner or State or
County offices relative to the origlnal design or
construction of this dam. A 1963 plan by Metcalf
& Eddy titled "Installation of Toe Drains" shows
detalls of repailr work completed on the dam and
outlet, but gives no additional information on the
construction of the embankment. A copy of this
plan 1s included in Appendix B.

We acknowledge the assistance and cooperation of
personnel of the Massachusetts Department cf
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
Tagallo.

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

Mr. Francls 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 maln-
tenance procedures.

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

Operating Records., No operatlon records are
avallable, and there 1s no daily record kept of
the elevation of the water level 1n the reservolr
or ralnfall at the dam site.

Evaluation

a. Avallability There 1s 1imited englneering
data avajlable due to the age of the dam.

FORT MEADOW RESERVOIR DAM




(2) Length: 325 feet
(3) Height: 30 feet
(4) Top width: Variles 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

1. Sgillwax
(1) Type: Broad crest

(2) Length of welir: 13.3 feet

(3) Crest elevation: 262.0 MSL (assumed
benchmark)

(4) Gates: None
(5) Upstream channel: None

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

(7) General: Splllway 1s adjacent to earth
dike. Dike 1s 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 1s the gate valve at the outlet conduit.
The gate operating mechanlsm 1s accessible
through a manhole on the downstream face of the
dam, at E1 257.9. The manhcle is presently
f1lled with water to E1 247.9,

FORT MEADOW RESERVOIR DAM
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(8)
(9)

Stream bed at outfall of dam: 237.3

Maximum tailwater: 237.1

d. Reservoilr

(1)
(2)
(3)

Length of maximum pool: 9,000 feet
Length of recreation pool: 9,000 feet

Length of flood control pocol: N/A

e. Storage (acre-feet)

(1)
(2)
(3)
(4)
(5)

Test flood surcharge: 1,170 at E1 266.4
Top of dam: 4,800

Flood control pool: N/A

Recreation pool: 4,000 (Approximate)
Spillway crest: 4,000

f. Reservoir Surface (acres)

*(1)
*(2)
(3)
(4)
(5)

g. Dam

(1)

Top dam: 26§

Test flood pool: 265
Flood-control pool: N/A
Recreation pool: 265

Spillway crest: 265

Type: Earthfill

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

FORT MEADOW RESERVOIR DAM




a narrow valley between Gospel Hill and Whitney
Hi11l, flows through a culvert under Mailn
Street, and enters a swamp. Slx-tenths of a
mile below Main Street, the brook flows 1nto
the Assabet River.

Hydraullc analyses indicate that the spillway
can discharge an estimated 41 cfs at water
surface E1 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 dilke by approximately
3.4 feet.

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

Elevation (feet above Mean Sea Level (MSL)). A

benchmark was established at E1 262.0 at the
crest of the spillway. This elevatlon 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 Appllcable
(N/A)

(5) Recreation pool: 262.0
(6) Spillway crest (ungated): 262.0

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

FORT MEADOW RESERVOIR DAM
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There 1s no record of any further construction
at the dam following the 1963 repair work.

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 1s to allow residents the op-
portunity to clean up thelr waterfront prop~
erty. The gate was last opened in September
1977.

1.3 Pertinent Data

ao

Drainage Area. Fort Meadow Reservoir has a
dralnage area of approximately 2,200 acres
(3.44 square miles). The natural dralnage 1s
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 1s sparsely developed, glaclal
terrain of hillls and swamps. The most densely
populated sections are to the south, within the
City of Marlborough proper; and east, 1in the
subdivislions off Stevens and Hosmer Street. In
Hudson, the most highly developed section of
the drainage area 1s on the south slope of
Round Top H11ll, adjacent to the reservolr, The
Boston and Maine Railroad and Route 85 both
cross the watershed from northwest to south-
east.

Discharge at the Dam Site. Water 1s discharged
uncontrolled over the 13.,3-foot long spilllway
(E1 262.0) and into an earth channel, From its
wldest 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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To AP,

and inspect the dam was granted by Mr. Francls
Zanca, Assistant Commissioner of the Depart-
’l ment of Public Works, Municipal Garage, Neil

- Street, Marlborough, Massachusetts (Telephone
617-485-0392).

ﬁi f. Operator, The Department of Publlic Works of
o the City of Marlborough operates the dam,

, g. Purpose of the Dam, The dam was origlnally

B bullt as a storage reservolr for mill opera-
tions. The last private owner was the Maynard
Woolen Works, who sold the property to the Clty
of Marlborough. The reservoilr 1s currently
used for recreation.

h., Design and Construction Hlstory. According to
a report by the Middlesex County Commission-
ers, the dam was originally constructed 1n
: 1848, and essentially rebullt in 1871 after it
L failed. There are no construction records
available for the period between 1848 and 1963,
R In 1963, the embankment of the dam was rated in
o poor condition by engineers retained by the
Middlesex County Commissioners Offlce, As the
result of an inspection report by Metcalf &
Eddy, Inc. to the County (copy in Appendix B},
the Commissioners ordered the City to lower the
reservolr and proceed with the necessary re-
pairs to the dam. A 1963 drawing entitled "Toe
Drain Installation" (also 1in Appendix B) shows
the essential repalr work. To prevent piping
through the embankment, a toe drain was
constructed consisting of a sand fllter over-
lain by layers of stone wlth a rock cover. 1In
addition, the existing 20-inch diameter
cast-iron conduit was extended, and a 15-foot
long concrete condult outfall constructed, The
purpose was to carry the discharge away from
the toe and thereby prevent further erosion of
the embankment. Impervious compacted flll was
added to each abutment on the downstream slope
to repair the erosion to the embankment.
Finally, a French drain was 1nstalled at the
toe of the north abutment to collect seepage
from that area. It was also recommended that
the spillway be enlarged, however, thls recom-
mendation was not implemented,
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inlet to the plpe 1is submerged. The outlet
condult passes through the embankment and dis-
charges into a concrete condult outfall located
at the downstream toe of the dam. The invert
of the outlet is at E1 237.3. The gate chamber
1s a manhole located on the downstream face of
the embankment, about 12 feet down the slope,
The chamber, which was probed to E1 236.8 (21.1
feet deep), was flooded with water, making the
gate valve inaccesslble,

The spillway 1s located about 1,000 feet north
of the dam, adjacent to a low earth dike. It
is a flat, broad~crested welr constructed of
8-inch high concrete curb walls and a concrete
crest. The spillway, which 1s 13.3 feet long,
is at E1 262,0, Discharge i1s over the crest
and an earth channel that eventually flows 1into
Fort Meadow Brook,

The dike 1s approximately 80 feet long and 3.5
feet high., At El1 263,0, the crest 1s only one
foot higher than the crest of the splllway.
The dike ties Into natural ground at the west
abutment, and the curb wall to the splllway at
the east abutment. The downstream side slopes
into woodland.

Size Classificatlon. Fort Meadow Reservolir Dam
1s classified in the "intermedlate" cate-

gory because 1t has a maximum height of 30 feet
and a maxlimum storage capaclty of approxi-
mately 4,800 acre-feet.

Hazard Classiflcation., The dam 1is located on
the edge of a hlghly developed residential area
of Marlborough. Were the dam to fall, the
resulting flood wave could Jeopardize the lives
and property of residents 1n 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-
medlate danger to adjacent homes, the dam 1s
placed in the "high" hazard category.

Ownership. The dam 1s owned by the City of
Marlborough. Permission to enter the property

FORT MEADOW RESERVOIR DAM

..........




1.2 Description of Project

'l a.

Location. The dam 1s located 1n the City of
Marlborough, Middlesex County, Massachusetts,
on Fort Meadow Brook, a tributary of the Assa-
bet River (see Location Map).

Description of Dam and Appurtenances, Fort
Meadow Reservolr and Dam are used for recrea-~
tion by the City of Marlborough. There are
plcnic 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 1s prevented by a
locked gate on the chaln-link fence along the
crest of the dam. However, there 1s now a hole
in the fence near the north abutment and a
second footpath has been created by trespassers,

The dam 18 an earthfill structure approximately
325 feet long and 30 feet high (see Appendix B,
Figures B-1, B-2, and B-4), The tree-lined
crest 1s generally 23 to 45 feet wide, but
wider at the abutment areas, The crest of the
dam varies slightly from E1 265 to E1 265,5,
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 vertlcal) and 1s heavily overgrown
with trees and brush, In order to prevent
plping 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 overlaln by layers
of stone and finally 1l2-inch boulders. Seepage
through the dam collects in the swampy area
below the embankment and then flows 1into Fort
Meadow Brook (see Figure B-1),

The outlet 1s located at the dam and conslsts
of a 20-inch dlameter cast-iron plilpe. The
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NATIONAL DAM INSPECTION
PROGRAM

PHASL I INSPECTION REPORT

FORT MEADOW RESERVOIR
SECTION 1
PROJECT INFORMATION

1.1 General

a'

b.

Authority. Public Law 92-367, August 8,

1972, authorized the Secretary of the Army,
through the Corps of Englneers, to lnitlate a
national program of dam inspection throughout
the United States. The New England Divislon
of the Corps of Englineers has been assigned
the responsibllity of supervising the inspec~-
tion of dams within the New England Reglon,
Metcalf & Eddy, Inc. has been retalned by the
New England Division to inspect and report on
selected dams in the State of Massachusetts,
Authorlzation and notlce to proceed was 1ssued
to Metcalf & Eddy, Inc. under a letter of July
28, 1978, from Ralph T, Garver, Colonel, Corps
of Engilneers., Contract No. DACW 33-78-C-~0306
has been assigned by the Corps of Englneers for
this work.

Purposes

(1) Perform technical inspection and evalua-
tlon of non-Federal dams to ldentify con-
ditions which threaten the public safety
and thus permlt correctlon in a timely
manner by non-Federal interests.

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

(3) Update, verify and complete the National
Inventory of Dams.
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e. Downstream Channel, The discharge from the
outlet flows Into a small grassy pocl which 1s
separated from the maln road by a large public
parking lot. Water from the pool flows under
the footpath Iin a double culvert of corrugated
metal pipe, arn? eventually into Fort Meadow
Brook. Discharge from the spillway flows 1in
an earth channel and also Joins Fort Meadow
Brook about 1,000 feet downstreamn.

3.2 Evaluation. The above findings indicate that the
dam has several signs of distress whlch require
attention. It 1s evident that the dam 1s not
adequately maintained and that deteriloration will
continue unless action 1s taken, Recommended
measures to improve these conditions are included
*n Section 7.

FCRT MEATCW RECFRUSTE DAM
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{g ' SECTION 4
OPERATING PROCEDURES . e

Procedures. The normal operating procedure 1s to
open the gate every two years and lower the water Sl
level 5 or 6 feet. The purpose of this 1is to give Ll
the shore residents the opportunity to work on L
their waterfront property. Lo

Maintenance of Dam. Malintenance work on the dam

was last performed 1n conjJunction with the instal-

lation of the toe drains in 1963. Since then, .
there has been no regular malntenance program. L
The Marlborough Recreation Department is respon- ’
sible for clearing the beach and waterfront area

for summer actlvitles, but thls does not include

care of the dam itself.

Maintenance of Operating Faclllitles. The outlet B
at the dam is reportedly operable, and was last s
opened in September 1977. The leaklng gate and

flooding 1n the manhole has probably been a

problem for a number of years; the operators have .
devised a method for openling the gate valve from -
the top of the manhole, without having to drailn . @
it. -

Descriptlion of Any Warnling System in Effect.
There are no warning systems 1n effect at this Ce
damc ;A;‘-";

Evaluation. The operatlional and maintenance

systems at this dam are lnadequate, and there 1is

no warning system in effect. This is an unsatls-

factory situatlion considering that the dam 1s in

the "high" hazard category. A program of opera-

tion and mailntenance for this dam should be imple- e
mented as recommended in Section 7. RS

. ®
FORT MEADOW RESERVOIR DAM ‘:.
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SECTION 5

HYDRAULIC/HYDROLOGIC

5.1 Evaluatlon of Features

a.

Design Data. The Probable Maximum Flcod (PMF)
rate was determined to be 1,450 cfs per square
mile. This calculation 1s based on the average
drailnage 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 Englineers'
gulde 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 1inflow test flood for surcharge
storage, the maximum dlscharge rate was
established as 3,400 cfs (988 cfs per square
mile), with a water surface at E1 266.4,

Flow over the crest of the dam and dike 1s
predicted to be 3,017 e¢fs. Flow through the
spillway would be 383 c¢fs. The maximum head on
the dike would be 3.4 feet with a discharge of
16.0 cfs per foot of width. Depth at eritical
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
the water surface at El1 263 which 1s the crest
of the dike.

Experience Data. Hydraulic records are not
avallable for this dam, According to the
Marlborough Department of Public Works, the dam
was not overtopped during the 1938 or 1955
storms.

Visual Observations. The small spillway is
hilghly inadequate to pass flood dilscharges
without overtopping. The ad]acent low dilke has
a top elevation of only about 1 foot above
splllway 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 1is S
fairly shallow. Trees are growing on the SIS
banks and in the floor of the channel. There N
1s a chain-link boundary fence on the north A .
bank of the channel, and two smaller fences
strung across the channel. The fences have a S
potential for collecting debrls washed out S
during a flood and obstructing flow in the -
channel,

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 1is too small to attenuate :

the initial surge wave. Thus the faillure o
would do considerable damage to that area. = ool

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

FORT MEADOW RESERVOIR DAM
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SECTION 6

.i STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a. Visual Observations. The evaluation of the
structural stabillity of Fort Meadow Reservolr
Dam is mainly based on the visual inspection
conducted on September 5, 1978. As discussed
in Section 3, Visual Inspectlion, there were
several visible signs of distress.

It is recommended that a more detalled investil-
gation be initlated 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 1s 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 soll and/or rock materials
of the dam embankment apparently does not
exist.

¢. Operating Records. There 1s no evldence that
Instrumentation of any type was ever 1installed
in Fort Meadow Reservolr Dam. The performance
of thls dam under prior loadlng can only be
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 avallable record of post-
construction changes refers to the toe drailn
installatlion and extension of the condult.
This 1s discussed in Section 1.2.h. Design and
Construction History. There are no as-=built
drawings for the dam or spilllway.

FORT MEADOW RESERVOIR DAM =
18 ST

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

PO S YNy vy




wy

Selsmic

Stability. The dam 1s located in

Seismic
Phase I
warrant

Zone No. 2 and in accordance with
"Recommended Guidelines" does not
seismic analyses.
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SECTION 7

ASSESSMENT, RECOMMENDATIONS,
AND REMEDIAL MEASURES

7.1 Dam Assessment

a.

Condition. Built in 1871, Fort Meadow Reser-
volr Dam was neilther designed nor constructed
according to current approved state-of-the-art
procedures. However, major repalrs 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, operatlonal, and maintenance
data, there are areas of concern which must be
corrected to assure the contlnued perform-
ance of the dam.

The dam 1s consldered to be in poor condition,
chiefly because of the severe seepage through
the north abutment. There were other problems
noted at the slte: 1naccessibility 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; 1lnadequate
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 dlke are unsatisfactory due
to the inadequacy of the splllway, deteriora-
tion of the concrete spillway crest, and the
accumulation of debris in the channel.
Hydraulilc anlayses indicate that the spillway
can discharge a flow of 41 cfs when the water
surface 1s at E1 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.

Adequacy of Information. The lack of 1n-depth
engineerling data did not allow for a definitive
review. Therefore the adequacy of thls dam
could not be assessed from the standpolnt of

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

.

c. Urgency. The recommendations and remedial
measures outlined below should be implemented
by the Owiicr within one year after receipt of
this Phase I I.spectlon Report.

d. Need for Additional Investigation. Additional
investigations to further assess the adequacy
of the dam and appurtenant structures are out-
lined below 1n Section 7.2, Recommendatlons.

7.2 Recommendations. In view of the concerns on the
continued performance of this dam, 1t 1s recom-
mended that the Owner employ a qualified consultant
to:

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

b. Deslign an adeguate splllway and/or facllitles
to discharge or store major flood runoff,

‘ The recommendations on repalrs and malntenance pro-
cedures are stated below under Section 7.3,
Remedlal Measures.

7.3 Remedial Measures

a. Operating and Maintenance Procedures. The dam
;| and appurtenant structures are not adequately
: maintained. It is recommended that the Owner
accompllsh the following:

(1) repalr the displaced inlet section of
the slab, and all cracked or spalled
concrete on the spilllway

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

(3) repair the leaking valve in the outlet

(4) repalr the eroded areas on the crest, the
downstream face, and the shoreline

(5) add riprap to the upstream face of the dam
and the dlke
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 splllway

(8) 1institute a definite plan for survelllance
and a warning system during perlods 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 inspectlion 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 regulatilons.

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

7.4 Alternatives. An alternative to the recommenda-
tions and remedlal measures ltemized above would
be to drain the reservolr and breach or remove
the dam.
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PERIODIC INSPECTION
CHECKLIST

FORT MEADOW RESERVOIR DAM




R S s A e o e BB R e e e e

PERIODIC INSPECTION L ®

PARTY ORGANIZATION

rz 057 Fort Meadow Reserverr DATE_Se prember S, 1178
TIME__8:00 am _

WEATHER__70°F = Suriny

W.S. ELEV. 26..8 U.S.2%.80:..".

Ed Greco 6.
___Suc_Peree 7.
~_ _arren Diesl 8.
Dave Cole 9.
o 7Lﬁqlc Branagqan 10.
FRLUECT FEATURE INSPECTED BY REMARKS
..__Dam - 59!“&::} ®. &reco

- Spillway - Outiet L. Branagan




PERIODIC INSPECTION CHECK LIST 2

PROJECT _Fort Meadow Reservor DATE__September 4, 1978

PROJECT FEATURE __ Dam NAME __ B. Greeo Lo

DISCIPLINE___(beoteshnieal NAME — -3
AREA EVALUATED CONDITIONS

DAM EMBANKMENT S

Crest Elevation vanies fom 265 fo 265.5

current Pool Elevation 261.8

~:ximum Impoundment to Date unknown

Jurface Cracks none Vvisible

Pavement Condition $ootpath ; po'lonzt area: benehes, -ﬁifeplucs‘

“lcvement or Settlement of Crest t'rreguiar or‘s: )

_ateral Movement none visibie - extensive vegetahon
Jwrtical Alignment relahv'cy 'F‘af"‘ﬂ'ca“'“" R
Horizontal Alignment mlahv'ey straight S
condition at Abutment and at north abutment : sandy beash
Concrete Structures South abutment: ties miv natural GWMAM":}‘EQ:Z_I‘;Z
‘niiications of Movement of not visible - he‘vﬂ ,SM oy vcserahoh, DRSNS -fi*j
Jtructural Items on Slopes m Varge Ci'or more) olfametcr e

upstream Face: prenic area; deunsiream face, . .. -
paths | animal burrews o

. loughing or Erosion of Slopes mmor ervsimn upstream

or Lbutments Small gullies dewnstream

“respassing on Slopes

Hock Slope Protection - Ripra rancdoem stenes upstream face
E“ailljreg prap 'rfp"dﬂ at foe of downstream Oléft

"musual Movement or tracking at |net visible due "Dh“\y VCJC?’GHO"I
“r near Toes

Seepage Hwough Yoe dmins almg emhre foe
roisual Embankment or Downstream Seepage n dawnstréam slope of nerth

S HEDARE abutment, and along {ootpmth 3 -j-»_,':;_'
Pliing or Boils none Visibie -‘;VTA-'.
“>undation Dralnage Features plan available -see Apperdiy 8 o |
7w Irains plen “V:"‘!blll‘ l‘ﬂ‘cl‘l !,"!P!m_"d“‘ B;

p— l -

s rumentation System none S

- paref20l_§ S
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PERIODIC INSPECTION CHECK LIST

PrOJECT  Fort Meadow Reservoir DATE__ 9-§-78
rroJECT “EATURE Dike NAME €. Greco
LINTIPLINE Geoteahnical NAME
AREA EVALUATED CONDITION
LIEE ENBANKMENT
Tres -Ei»:vation Vories fom 263 ib 263.7

irrent focl Elevation 261.8

‘a:imur. Impoundiment to Date unkknown
Jarface Cracks ‘ree roots and animal holes
favement Condition 4bofpu#h

vovemernit or Settlement of Crest

very irregular crest

lateral Movement

relatively straight

~rtical Alignment

flat grade

“orizontal Alignment

rclahh& straight

Tondition at Abutment and at
mnerete Structures

west ' hies into natural ground
east: ends ar spillway

indications of Movement of
SCtructural Items on Slopes

none

irespassing on Slopes

dumping Cbrush and leaves)

Sloughing or Erosion of Slopes

erest and Lpsiream slope eroded
animal holes, roots

>r Atatments
mo2« Jlope Protection - Riprap none
¥ailires E

sl Movement
 near Toes

or Crackiny at

| nene visible

e e e b -4 -
AT mmbarnikment r

- 3 s PR - +
~1acion Trairna,. . ole
rains
e e
ot ruamentaticn Dot enm
L J L J L J L J L J | | J
e a2 PRI AP o < N
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' nene visible




PERIODIC INSPECTION CHECK LIST

OJECT _ Fort Meadow Reservor DATE___ 9-8-78

OJEDT FEATURE  oudlet NAME L. Branagan

2°IPLILE Hmm“ lieg NAME E. Greeo

AREA EVALUATED CONDITION
Sec drawiig, Appendiy B

TLET WORKS - GUTLET STRUCTURE

w2 OUTLET CHANNEL

good - rminor sur fase honeytombs

ieneral Condition of Concrete

Rust cr Staining none visible

Nnone Vvisible

Zpallin

JY‘

Zrosion or Cavitation none Visi ble

’1sible Reinforcing nene

E
Ary Seepage or Efflorescence none +hrough Concrete

Condition at Joints 3°°d
none visible

Drain Holes

2- foot; stones and vcgefaru'm

Channel
Leose Rock or Trees Over- none
hanging Channel
sondition of Discharge faw: ehamel c‘\l-de-ﬁnéd at
Crannel mM-ovt(qu\ b‘\,i weeds

¥ Clow fom outet pipe [gate closed] : @ = 50 gpm (appoximaie)
Outet submerged

Dam as buiit appears slightly different fpm plan
E""Sﬁ dlssipa"'lr'lg bumpo’ not visible
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) LL.rlboroqu, M..esachusetta e : :

Doox layor Haddad: ' e

e ' . Tae CO ity Cormissionera call .

. to yo ureen" attention onc10°ed oopy of ropo‘*t .

’ - Jult re ccived fror ‘IIe"'cal" & Eddy on tﬁéhc-o‘nzﬁtion - -.— e .
of the Fort Mazdow Reservolr Dan (Cmmty Dam No. w-1), B
in lia.rlborou.gh. , ' :

N} - .
. ',' R S N Vgry~tru1y yours,
, ~ e 1
Chairman
K _ o ,
o e TR ‘{iadlesex Cou.nty Conaiaaonera
L S S .
. ,
/ o
N * .

"FORT MEADOW RESERVOIR DAM

e A




Cm . marlborough DA I"O. - 8-1
) LO\,I"‘*ON FArlboroush-Bud=6a Towadsry S§Tpil .Port jicadow Brook i
° - o H"“Y"‘"“’ COUTITY Tl Z'xl?‘.".u'.") D..gl\nw.ux.; -0 N
N o e CM.....\..D..E:, FPASGACLIUSETSS ’ '
i
& D'Au .J PECYION RE iy '
i = - 4—3255- . I11l Storese
O'o:ncd vy Citv of haxlborOU"h Place lMarlborouzh Ucs Recreation
'Inspcc:cd by Joseoh'S. Woezymdcld ‘ Date 12 April 1053
. *hype—of Dau _ Farth P11l ' Condition FPoor
_ $oINAY Lenath 13,5 ft, TS, to Top Euﬁ. Sf;ctlon 8 inchzs
Flashboanrd3 in Pluce_None nt. of . Recent RepairgNone visible -
dondition  Fair ' : 3

Hepatrc Recded ¥ Rexove brush and trees growing 2djacent to splliway.

Main - + 425 I'v, il + 30 LT,
TMTS TN Lenntinntlleny » 300 £t %edrat Splllnay + 4 {Wiyme  Earth
necent Repalrs .Hone noted. ' '
cfhditlion I’*in ¢kanicnent - Poér - S*)ill\."*y erbanlzment - Fair
I Ropeirs ocdad’ Mnin cmbanlaicnt - see opecial rcrL,r S,

Anille— = enbhnlrant - renove treces ond bru.::'n, loc end ZI058.

02223 tpaber 1 . P& 20 inch Oy Gate valve,
" Rdzent Repairs Norno . i
Cdndition U.:knovn
{ Rapatrs Nacdes Unlenotm ' ' ' o

AVS ~e - .
ImALS Dot~ilzd Doaacrinticn end Locction on Daelt of Shoct

Liow 8arious  very dangerouso

DATEr12 April 1963 Lﬂ - f’ /
7 - <‘-‘\A\Z ALy g AL "
. 1@1&»&.&: Doy, .v..ulucm Slneer
Engincer - Metcalf & Eddy
WLe i

._:g Actlon - Sr. Tlack of Shcet

-’n"_rlv.l Remarke :nd Chrracterlatice on Bock ol Shoet

Copsy e a copy -ar;y;qa/»‘;n‘/_.? e 250 .
~ e
. o
B-5
® ®
v v L - ] L 4 hd hd v hd b * ® *® * 1
{




kg e auen s g

s odebas Al il b dasadii s 4o PEDSE

e

Prov ot s e @

390914

e (2NN s N1s WeWRT JVE P
Sw " 2 IMD R on lm ENOAMN MDD

P g ———— e 1
AR ARG Ve yryrrr
o, o, [ PR

R [ PR

R LA R

PR B Lo
. W M cmamg I e

i M AR N i O CRFITD
1 . ewO FO FCQu v WO'S

B2 LYY hoiibiod
” svon 5 Ay
s/ WTe  Civw iNImDT 2T

2 1w
FEYT

Y

ASOIS A RILIANOO S LSV T~
T owniigIr 7

- YR <5 TN S T
Pyl

“/ FwI
A rr? T IVLXD

e

Ho o2 2y Fra

St T
NIV FOL IWIHSAL  MKLIC

LNROT DY LI/ WL SO

TVLNOTNIONH ONY
WNLAIA Wt 4L

&

7

v

Y
-y
. P

oL s TNY
L4 l-4 [~

EVVY Lo 1T EIiWN SO POI

A 9.00 sserd -

P RN TR

o
LONOS 177400 (¥ NTEET PO

. s

O RTWTS MRLE WL EEF

s VL

NSO FOL OME FSOTE LNFUNVEIYT TN AL

A AL NS L
SO e T 1P

-

57 IS5

IWILOO £ OIPNOF NV T

or. - Iwrw
NOILIIS TINNYH
YILS TPIOAL

-

s

2% B3




—~—y

CUMME L E e D MSE

WEMRL VY AL G

Riv

’ 08 §I00100 E-ﬂ 2O ST

_ $143SMOYES™ B3I LISVSTY VININL

._ ATEYY. 48 40 SHOLLNIT €W WU (8 WM
#¥0 2ICABIS3H BOCY3IN L1304

—’ 0 "034-WOM 30 MO11IJJSHI 40 WYNSONJ 1VNOILiVR

W

ne Gl ‘s .
e owp En7 F gz
A v,

TR L
N 7 pnd t

swo.forcd

a8 M3 T ogr cOAR STOUS 2, a7 (E

0 Gehr 5 aoes T ons Yprg s pviian 12
/

KprgnS & By ety wmIdi o aOw gl (L

(7 WIDCTI 17 uNaUD A¥v 0% 4O y syl e

Dt SRT 4D DBWBPQ wTCYS Bueriur

|
|

ooy poce Ny g

I

'

P . .
.F.b.r-.i.rn!>; o s g

.4.._ :
.-Lrlbbb.




L A A IR A M O e e e A ey v v -
r.A_-_,_.,_'F‘4, - —_—— - Y
L _ - . 'J
{
F - $30 ‘%4 e v{ 4y — . ®
S -
ywe Te .
= v -
pa—— — MH, 283 Q
- o
T ‘ \
| ~ B
i \ el ., by
’ £ v 2099 \ L
- 3l ',
- S PR LTREL ;; i ‘ e
CEwTThe I0°8 mﬂ{ i i~ 240.3\ ' T
'\;nt.:~r:'rmlrf 239.3— B
procesto 22s 3
Sectron 1-4 ’
L @
i - .
«— 250 ——p—— 235 e 30 e 324 L4
) WS T8
a —— F tees. Zusad
—R,po- Rap Face s
}"*" Rock Slope ——»
\\
.. - o
) 23653 ]
L Secliorn 2-2 . i
WETCALF & :oov! e J“"""":.‘.'&'!?‘?.f.‘.'&'l‘:" TRUT T R
205100, MA viLTeA, WA Lo -]
§C&.f in FeeT ATIONAL PROGRAM OF INSPECTION OF NON-FED.DAMS
= _ O— éQ MRS
> ] - ;
FORT MEADOW RESERVOIR DAM
FIGURE B-2 SECTIONS OF OAM o
.o 1
TRIBUTARY ASSABET RIVER MASSACHUSETTS e Sy
SCALE: 1" = 20 Jana: OCTOBER, 1978 ) w]
- - - - L L v v L ] L v L J L L J o
e PP AR a PPN ORI . N N PRSP ENE RGP, S "'."--,‘




.
3
o
S
p CiC s 20T o4 - Surbiy 325 (4
5 CELT A 3 revdagy - SProver ¢ A
C 7 X T
> ] M AN Elﬂ & a0 TR w02 o0
T W10 LIGVESY Ui L
q, 30 M0 3O O 208, P SmONS Zyar (€
. "o 40 BN 178 308914 fo0 A Twr “fopz,
9 wyQ A10A8ISIE ROQYIM 1303 4,0V 200 KO TNOIIVH VLTSI LrONT 2aL #O UG
! ~
e . € ouw e ; oy B

p ‘334-WDN 0 W11D34SHI JO WVESOUd VDLV -0 “gess 5 a5 C 0T "wpF Jo#rw iy 79

1 Aansns Didly wwosy vMOUS ~012Vias +OPHT (2
-~ WAED ¢ LA
’ Al A0 SIUMOE Y4 CrSWwJ)0 292 13
P (5.0 »onb.y 295) 1540 Fompyds vo ysmuuyousy

L3MNAETD wO PITVF wmMoOys SUQ RO (1
o ot o
TSaION | ———— s =]
FETPICOTEE

3

{rege Sm
[ ~ * * N\
ﬂ| 1104 460 MrpuD) * * //
\n (173
- L ,/,
[ \ N
\
! s znzd T~ / A33uis
A 1 / S \ 23NIC 4
_~ ! / \ . % Fis2
\

oo EXPENSE

N
N

! \
a

AESS 13 WA vo
Jqwia 3at s,
///

R )
X ERLD ‘a - —
S a0, 1502, 52 o502, sz, sz, £y
P e T T T e
N v
| . ll\\!\\\\\%\\ ,_ A
& Y
2 e
- 2 L T =
b & -7 WN
p
b ¢ tnT,
...L
.- 4
X ' g, .
o s 4
S A roT s - f PN / .
~ - d
P . !
-,.‘
'
.-\
\..




A i i i i~ Diadh ANl SO sl nowi A S onath s oee s e ne . P — ey - e

T APPENDIX B o o

PLANS OF DAM AND
PREVIOUS INSPECTION REPORTS

- Page o ®
Figure B-1, Plan of Dam B-~1
Figure B-2, Sections of Dam B~2

Figure B-3, Plan of Spillway B-3 4. L
Figure B-4, Toe Drain Installation B-4
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Engineering Department, April 1963 B~5
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PERIODIC INSPECTION CHECK LIST

PROJECT__Fer+ Meadow Reservow DATE___ 9-5-78 -
PROJECT FEATURE _ Spi llway NAME L. Branagan .
DISCIPLINE __ Hydrawlics NAME E.Greeo

AREA EVALUATED CONDITION

OUTLET WORKS - SPILLWAY WEIR,
APPROACH AND DISCHARGE CHANNELS

a. Approach Channel

reservor bed - beach sand

General Condition

fa\r

Loose Rock Overhanging
Channel

nene

Trees Overhanging Channel

i2 o {8 -mc‘h trees botrh sides

Floor of Approach Channel

sand

b. Welr and Training Walls

8-inch Contrete curb walls

General Condition of

fair +o poor

Concrete inlet seetien displaced
Rust or Staining nla

Spalling some

Any Visible Relinforcing noné

Any Seepage or Efflorescence none

Drain Holes none

¢. Discharge Channel

natural stone riprap

General Condition

4o faw : siight gee € under
poor w gﬂl P48

Lcose Rock Overhanging
Channel

none

Trees Overhanging Charnnel

mang

Floor of Channel

irregular — 6bbbles and boulders

d. Cuvert davnstream of ap;llwe, under private ypad * ¢ 54', R.CP.
stone and Ccrete remforeed wall

frecboard 33"

two footbridges; chamink feme
| ®#long chammel; snew 4ence acmpss channel

1n faur conchtion

+mber log as headwall 5 eavth and stone channel,
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. . 2 - et b4
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of sclected sizes of S:;r.ds cad groavels cloag the Y02 of thoe doune
N strean 5lopd to zeb oo a filter. No work should be dene on the - - L {
‘ . . . N . .
{ sloje of the mala Lm.\:::‘..::::nu vatil it has beon stabilized, ‘ : il
4 ) ‘ . : . . . o .
0 boeause any movemeat off cmbanianent material cculd cause o :
) failuec. s, C R . . g . T
i S : : - oo : [ (
f : Por pemaznont repairs the 017)1—**' should b;: @iminated o
by ovoviding adcguabe dralnese for u “.,::.:':xt Aiso u\.-itub.\.c SRR SN
7 magerial chould be ad Ged to L"c dom’;trc&n clc ;:c in order thap R A
R ! .o Ly LA
the siope have o mis ..’mum [,r"*m' ars ...' lzoz'iz:o_ntal. to 1l £t.. - A (
- . vertlieal, : ! : s L e

%o prevent ‘crcuicn of Lhe dounabrony clope Ly the cwall Coh

t sirena o :;uit‘.blo hcc.v" rock tee should be provided. ‘.-‘n‘éz’dition, o ‘
the places mz_ch have Loen crodcd chould be reraired, dnd s ¢
adcguate rAp z'c.u placed on tho upstream slopces Lo preyeat ,'
! feluse \.-o:siou. : o ' ' .‘, ' .

‘ , 'L ... N 3 '. o . ) - . .'.:.
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, - Ta2 tyocs and bushal .,._oald bc c‘c rcd an T_:m‘ab‘c:‘.%;».--. . e
1 / e *
‘ ; /. frep tho anbunisients and 4Ll top and dowastrean olopes
! l‘ . provacicd by .':-.ulfr.;a.";lc- S GOver, ' ’ ]
y H [ + . *
:‘ : R / A pre f.lllil‘.;itl‘;‘/ roviou.of the a\illv'" Poguine '1 ab
. H B . “ o, |

. ) . - o cptent
{ i ' t!mt. uith ar a‘.}.o;r ance made for 2 £t, of storage ¢ffcet

) § _r'.:"cr'»:o‘l , 2 apiliuay of abdut 50 £, lorng and & mini:.zvm ol . L E .
i ~ 2 L, of depin t:o_t.:l' oc sraquirogd. ) 'i’us a).:.ll\ ! \.ou.u r.i..scm;z'm ' - ® °
* . L) .o . . . ’ c
: ;‘ al.ov_:.*‘.;l._.';.;;? ci‘:') . Iﬁ order to provide i rae isa.r;/ depin, the R .
{ l _apill'.:c.':,- c::..n’x.mc""n\:s Acbixl_d be ralzsed or else e exasting ¢ ' _' L
k - .epiliuay c"cs‘t lowex'-n"l .‘ o .o ' ot S

! . ‘ ) o
) ».ll‘ux, 2NCR h..s bern made for the effcet of tha relict ® .

0
L
+y

1cod Tlows by the low avcx to the south of the maln cuba: tzient.

[N

for the recopsirustion of thg do should consider
i ' o

the elfoct of this reilel "piug" Lot ‘ -

-
ﬁq -
-
ey -'-—-—«_-
.
»
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o 8 L B : : Lo .. : . o )
A“"'v-" o.’:an-nw L . , : S . : : A :
» N . . . .
- . o e ‘.s"m'mnc" o:’ I, Roger R, Hilton, fosistant Middlcscx

Cowniy £ogi -mfm in- omv_':un._, ani‘o wtion 19 acknowicdged with . T
° ; L g . . . . - ., . M . e = .
'Hﬂanks. ' : ©- . - _ LT
Sl i ® . LI . -

. . ;.1"»‘ 'y 2"'*>o"" hag boon proparcd,by Mr. Charles E. Cannen, : .
' Projoct z.'f*inc-cr, vuth tie assistance of lucors, Gor"on E. Thonmao

Ve e

and Joseph S Kezy ..lc...l., under the dircction of tie writer.
, : ‘l

TN !‘w')cctft h.y cuvzitted, . .

e .
~

. ‘.‘r ' . : éiet*-db"\ s Cm‘t- .

- v b . ' Idwin B. Cobb b

fwoiscered “rofc.m.‘o....l Ingincer v o T E
' . +
acsachusctits Licensce No. GL7 ‘ o . . :
: L ' ‘ '
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County Coawiss!oners ' - i i
' County of Middlesex : ; . f °
Cougt House’ : o o -?." N S ti o
East Carbridqc 41 ~Massachusetts 4 N )
; §r e ... L. ;;_ . :} ‘.. ‘
Gontlemen: { ) K . . i
' . . . ‘. - \'-'. (
: Referring to our lettpr to your ofixc» on.July 22, 1964 K ) E
| , I o ° ®
which reaq.as”fol.ows.; A= a r95u1t of tho order is«ueﬂ by 3ou€ e 3.% . -
@ Commission on Apnl 26, 1903 for tha reoair of t.h° draat Fort:. . rlf
¥
A : N=000w. this uork was undert, kpn under the supervision of Nnt-f !
n Teall & bddy. our Consultxng Enaineers and pcrformeﬂ oy the .tr r ) e
4. Ha/\hitn Conrtrucuion Compahy of Auourn. Nas dchusntts Ve
v . . ‘e , . . o e B LI
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: : e SN ‘ R S
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SRR . - - ®
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. _ ) \ o
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I . .
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| ! . ) . ) - :
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C et o daasiilode.

. g
o : oe #
s R INSFECTION REPCRT - DAMS AMD RESERVOIRS ZiLe
N
(1) pocation: Cityfeemt MARLBOROYGH . Dam Koo =G~ [ 70~(
@ v o MmEoar_mranow RESERVOIR Inspected byt A Z pPrzAn +  ® @
_ DA . - _FH.
M . Date of In,;p’ée{?ggﬁr:?ﬁ'— '73 LT T
(2.) oumer/s: par: Assessors ;/ . Prerv, Inspecticn 4
Reg. of Deads s - Pors. Contact !
1. UBL WKS, MNEILST, 495;03?3
. i 23 T X o NYo
M ARLBOROUGH, MASS. - 01752 Fote B
20 - o ;
Haze St. & 0O, CitysTowm Stats - Tal, no.
3. ' | '
Namo STe & no. City/Town ~ State — Tel, a0,

3.)
Cavotaksr: (if any) e.g. supsrintendent, plant menager, appointed by absentee crmor,

appointad by rulti ouwners.

SAME

@ Nama St & no, tIvy/Town ~State Tol. no,

(7Y —

B9, of Pictures taken ANoNE .
(5.7 _ .
. _Dzgree of Hazard: (if dam sheuld fail complstely)s

1. Minor . 2. Modorats / .
3. Severs . L. Disastrous .

# This rating may chenge 2s land use changes (Juture devslopment)

(6.) Outlst Control: Autematic . #armal I/ .
Operative_l 7 yes 3 Ho.
ﬂ Camwontst 2 ' Djpuprren PIPE CoN THOLS OOTLET FLOW.

SLEE SKETCH.

! (.) Upstrean Faca of Dam: Condition:

! ‘ 1. Gosd e . 2. Ninor Repairs

' 3. Major Raopairs + b, Urgent Repairs
Comnanta:
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02“ AM No. H- i'l 20—l
U‘ Downstream Face of Dam: Condition: 1. Good ° 2 Minor Repairs

3. Major Repairs Urgent Ropairs ]

Comments:

yd
(9Y Emergency Spillway: Condition: 1, Good_ y~ 2, Hinor Repairs

3. Major Repairs lto Urgent Repairs .

Commentas

-

(I0) Wator level @ tima of inspeciion _ 2 ft. above below (.~

top of dam__ [~ Prineipal spillway

. 7 other

(1Y) Sunmwary of ceficioencies llotecd:

Crowth (Tress and Brush) on Ewbankment BAaucy oA EMRANKIMEALT.

Animal Burrows aad Washouts

Demage to slopes or top of dam

Cracked or Damaged lMasonry

Evidence ol Sespuge

Evidence of Piping

ILrosion

Leuly

Trean and/or debria imneding lew

- v -

Crerged or bloscked spillusy

' Other
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(12)

Remarks & Rzcommondaticns: (Fullr Explain)

m3‘- M

PAM 1S IV Goob cownp]TIoN

Ooverall Gonditvion:

Jo

Sefs e

—— . S - on At a—— -

Zinor repaive ncef:

Conditionally as - aajor rerairs nzeded

Ursafe )

S

Reascrvoir inpow ¢ - no loager axisvs {explain)

)

e

Recomuiond »comova) from laspeceticon iList
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DESCRIFTION GF DAM
DISTRILY :

submitted by Zances M. FAEL ADIM 2. P’ZA'V””‘ RGogf ~F—[J2 [
CibysTowt MALDORAUGH Dl 757

Date 7=25~773
1,

Name of Dam/ BRI MEADewW Resepyz

Location: Topo Shesat lo. y¥))
Provide 84" x 11" in 2lzar copy of topo map with lecation of Dam

clearly indicated.

2o
Yoar built: [838 Year/s of subtiaquent repalrs ywvidalsw/nl

3.

Purposa of Dam: Water Supnply ° Racreai)ional ¢
Irrigatlon - Othercnanyecy ,pom ok .
jo_ A _ReCREATGNAL ARSA 19572 MR Zauls GHieidnl SufT of REREATION DELT.. V1AL Pa D0t 11
b 00732 TEL . No- HEST 7200 ’
'D:fainsge Avag: 2. SQ. T-!1°_4L_4Q0._ ACRES .

’
Nermali Fonding &rea: 300 nerswa; Ava. Dapth fo
impounigmenc:_f BfL. _&al3: "9),0__0_9 acre fto

No. and type of duwallinga lscacse adjacent to porid or reasrvoir
1.0, summer homes ote._dyg PERMANENT Homes ADIRGNT To. Lot

5.

1.

’ !
Dimanaions of Dams Lensta__ 2720  #Hax. Heishi 30
Sloses: Ubctuveam Faas VERT -

Down:tinam Face a
Widtn across oy T07 -

g, |

Tlassilfizations of Dam by Matorials:

Faroh = pr - Cene, Misenry_e= |, Stone Masonmary ,
Timbaxr - Roskefiti i ~  Othor
3 e e e et - et e e e e
b Dasgrricion nf vesanc lanc wenpa downsionan of dsns 26 4 rurai;
Lostinn T
t v hrlve o staciecs tan oar Plosd plein diuns. roaa oF Jdein waiech couly
ttorsdnte Wt Imoouccnsadl L Ine cveat T 0 oty leta a1 faliura

e l/ Vs -

T
- - ~ e " _m"'v'w—v"'
B3=~-20
o o
L L L J L 4 9 L 9 L J L J L J L J L L J
e o :'
~a Lo a o s bl ol s aan al o




DAM L0 _of = T~ (20~

10, Risk to 1ifs snd proparty !n svent of compleota failure,
N>. of raople ___ﬁjl 75_ .
No. of homes__ i 24
fo. of hucinesses __NON'— ) .
do. of iadussries . Type
No, of utilities e Tycs
Railronds__ .l\{DN E___ .-
Othar dams_ e
Olhur : e
H ALty akenen of drm to © 3 fome showing sectica ané plan 8% 1 11" Sheet
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APPENDIX C
PHOTOGRAPHS

FORT MEADOW RESERVOIR DAM ® o 1




NO. 1 SOUTH VIEW OF CREST OF DAM
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NO.4 TOF DRAIN CONSTRUCTION ON Lo T
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APPENDIX D

HYDROLOGIC AND HYDRAULIC R
COMPUTATIONS AR

FO™T MEADOW RESERVOIR DAM °
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Project A/Q+ Reu}e-w ££ Now EJ' Daws Acct. No. 6 o 36 Page [ of <
Subrect WOVCQ;)‘Q\ . Marn A vea Comptd. 8y l‘é = Date /OE/'&

peta —FORT_MEADOW RESERVOIR DAM ¢, , 5, Rw~ o Ll -
T
&

72—5"' F[0°d J 5+’Ob’0~ < 3 é 54’9’“‘\( Fuwnct rong
———_‘———===&:L = e
| — 7-0+4( 071."/\4.-{4 Avea - 314‘4 mi

2= Pﬁnd(s) Area: 04! - ©.41
Swd»wp(s‘) Avea : 0.0+ 0.07 + 0.03 - o0.13
—

Total Area Bndcs) € Swanpls): Q54

T Podt € Swamps = %— - 15%

o~ ru—

3- Ss%o-
_h..g.-..zbz- = 0.032' }50-1 A‘J-CS(GM - 30 5-79

1CLOe

4‘uslw:) C-o E C'Jvu-t'l‘ TCﬂ PQO—L F'W R-“—t'—‘ é a.éow( vt A2
valyes +la Peal Flow Rate was e.r#:w;-ld Lo o between™Folli -
i FlaHawd Coastal ') ared fatum at 1450 {5, faai® ]
S13e Class: (“4'V“‘-J°°"°S4wase) I1a 3ave Potential : High
Us¢ Full PME as Test Fleood ce

5- | Test Flood Inflow = C1aso) 3.4¢ = 5000 =fs

- Ford Stovage
The poud aves (s O%l sSg mi, af elev. 6%
Based on a Const avea ), Stovaae ircreases
at 262.4 ac. feet per oot of deptt tvcreere.
Poned drea has 6een assomed cownstand as fle
c(éIDHA tneveéases {OV ) pPovr oCes zﬁy/ Hars 5Jud-.1,

/J 6‘\”(’\) 266 J’L\f 640(;3( &0{34” Gbuvé S'>'llwa‘1
CieCsd s 4',(ov a votuwe 4{ 0S5O acu{ecf,

METCALF & EDDY. ENGINEERS

Sout = S#ofajg Vol. ' _Qefuuo/r relatecd to Gnat & 4
o Yerme of Inches o raca sues He drail i anca
51{»« fm.L\zQ = /20 T—Ol‘i‘g > =1.473 0; R=zbr an :.";’-Lf"'

= Storaar Deptin 2200 SP wau ) 5w ceretvoir ‘=422t
- P R ! ]

A

,’FT-, 5000 -203 S =5000-376D
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Project '\h{" Q@Vlew o',C NOM F'Cd' Dd wmSs Acct No eoa e Page 2 ol__/ﬁ__ _ ,.4
Subject Womeder Mars. Arep Comptd By Leh Date /0l4/75 ) ‘o
betan FORT MERDOW RESERVOIR DAM (4 5, € pate it "% : :
@ Dl‘scﬁaw&e Ratings ~?. — ' .' -

A Lowlevel Outlet Conduvit  [Ref WihhemeftapeltodeTabies" 00 0
20"¢ CL.A }Length - 160t ; C=100, End +Enit LosssValues Tk, e :-'_;-:?:-:}'.~:f_':-~~_i
° °
H=~ Heac = Poud €(. —24(.3 = A +- I:S'AV ‘5/:”(.0.@ El. 261 ]
:«meﬁn vei Loom ” R
For 20"¢ JC:100 = Fonis) % = 75,858 Z:-/'u'( ?:muj
( o*.'.S' Trial
l/c/ 220(9: ke '(eo) 1352 29 =2.163, Saq 2 t;:;e] ° o
Bl
H = ,L? [/7-/-22] 0060 5G V ,4.,“10“(5:2:18(4‘
fnd £ 262 263 264
H 20.7 21.7 22.7
A ) 1 189 19.4
& 403 413 42.2

0 k 2.9 2.9 276 e Closs Ewpvat 4o Triad Valua
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Project Nd‘-’?gu,lw o-( Nou FOGC 0(1 irs Acct No. o 36 Page .—3 ot e
Subject Wa(c‘es-{e'r Ma rf. AVC& Comptd By in pste 1O (6 / 78
petat _C0RT Mz pow Reservoe DAM g g, Rw” NN

@ DIS‘CAarj¢ Qa-‘«v\js -CCouf.)

C-a& Total Cresd Flows

Usge Z-.- 2'5,5_(”/.:') IS0t @ £ 267, 130

Fond £]. | d0@ 263 uo'@uwl 24824 (65@ 265} (0P 2SY ISCLL Toht
263.5 | 36 — , — — — o
20H jo2 Z2s | — — - (3
2045 | 187 e | 2z — = 37
ey 289 309 0 ! | — — - 220
25S | 403 | 2 - I 149 30 — 1320
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APPENDIX E

INFORMATION AS CONTAINED IN THE
NATIONAL INVENTORY OF DAMS

PORT P ADOW RECERVOIR DAM
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