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Honorable Edward J. King

) Governor of the Commonwealth of
Massachusetts

State House

Boston, Massachusetts

2.
t: Dear Governor King:

f, Inclosed is a copy of the Westfield Reservoir Dam (MA-00734) Phase I
4 ¥ Inspection Report, prepared under the National Program for Inspection
of Non-Federal Dams. The report is based upon a visual inspection, a

A review of past performance, and a preliminary hydrological analysis.

The preliminary hydrologic analysis has indicated that the spillway
i capacity for the Westfield Reservoir Dam would likely be exceeded by
a floods greater than 21 percent of the Probable Maximum Flood (PMF).
Our screening criteria specifies that a dam classified as high hazard
with a spillway capacity insufficient to discharge fifty percent of
the PMF be judged as having a seriously inadequate spillway. As a
result this dam is 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 it 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.

We recommend that within twelve months from the date of this report
the owner of the dam engage the services of a qualified registered
engineer to determine further the potential of overtopping the dam and
the need for and the means to increase project discharge capacity.
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 and round-the-clock
surveillance should be provided during periods of heavy precipitation
or high project discharge.
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NEDED
Honorable Edward J. Kirg

I approve the report and support the findings and recommendations
described in Section 7, with qualifications as noted above. I request
that you keep me informed of the actions taken to implement these
recommendatfons since this follow-up 1s an important part of the
program,

Copies of this report have been forwarded to the Department of Environ-
mental Quality Engineering and to the owner, City of Westfield,
Westfield, MA. Copies will be available to the public in thirty days.

I wish to thank you and the Department of Environmental Quality
Engineering for your cooperation in this program.

Sincerely,

¢L

C. E. EDGAR, III
Colonel, Corps of Engineers
Commander and Division Engineer
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NATIONAL DAM INSPECTION PROGRAM
PHASE I INSPECTION REPORT

BRIEF ASSESSMENT

IDENTIFICATION NO: MA 00734

NAME OF DAM: Westfield Reservolir Dam
TOWN : Montgomery

COUNTY AND STATE: Hampden, Massachusetts
STREAM: Moose Meadow Brook

DATE OF INSPECTION: November 13, 1980

Westfield Reservolr Dam 1s an earthen embankment
structure about 350 feet long and 40 feet high. It has an
uncontrolled overflow splllway located on the left (east)
abutment and a 24-inch dlameter cast-1ron pipe outlet conduilt
which passes beneath the dam and which is valve controlled at
the outlet end. The dam was constructed in 1874 and has
operated as part of the Westfield, Mass. munlcipal water
supply system since that time.

Based on the visual inspection, the dam 1s Jjudged to be
in failr condition. The following deficlencles were observed
at the dam: minor but widespread slumping on the downstream
slope; an animal burrow on the downstream slope; large trees
near both abutments; a soft, wet area along the right bank of
the downstream channel; a small sinkhole on the right side of
the splllway discharge channel; lack of vegetation on the
crest of the dam; inoperable valves on the downstream end of
the outlet condult; and no valve or other means of regulating
or shutting off flow at the intake end of the outlet conduit.

Based on the Recommended Guldelines for Safety Inspection
of Dams, prepared by the Corps of Engineers, the dam is
classified as "intermediate" in size, with a "high" hazard
potentlial., A test flood equal to the Probable Maximum Flood
(PMF) was used for the analyses performed for this report.

“With the stoplog 1in place, the spillway capacity of Westfield
Reservoir Dam 1s 707 cfs, whiech is about 15 percent of the
routed test flood outflow of 4670 cfs. With the stoplog RN
removed, the splllway capacity 1s about 994 cfs, which 1is °
about 21 percent of the routed test flood outflow. The test o
flood would cause the dam to be overtopped by about 3.5 feet.
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It is recommended that the Owner engage a professional
englneer experienced iIn the design of dams to perform more
detalled hydrologlc and hydraulic analyses to determlne
splllway adequacy, investigate the cause of the slumping on
the downstream slope, specify procedures for filling the
animal burrow on the downstream slope, lnvestigate the cause
of the soft, wet area on the right bank of the downstream
channel, investigate the cause of the sinkhole in the earth
berm on the right side of the spillway channel, deslgn erosion
protection for the unprotected portion of the upstream slope,
investigate the cause of inoperability of the valves at the
downstream end of the outlet condult, design a means of
shutting off flow at the upstream end of the outlet conduit,
and oversee removal of trees growing at the ends of the dam.
In addition, the Owner should make necessary repairs for the
deficiencies 1llsted above and should also implement the
~emedlal measures described in Paragraph 7.3.

The measures outlined above, and discussed in detail in
Section 7, should be Implemented within one year after recelpt
of this Phase I Inspection Report.

GANNETT FLEMING CORDDRY
AND CARPENTER, INC.

Houg ton/R. Hallock, P.E,
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This Phase I Inspection Report on Westfield Reservoir Dam o
has been reviewed by the undersigned Review Board members. In our .
opinion, the reported findings, conclusions, and recommendations are
consistent with the Recommended Guidelines for Safety Inspection of

Dams, and with good engineering judgement and practice, and is hereby
submitted for approval.
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PREFACE

This report is prepared under guildance contaihed in
Recommended Guldelines for Safety Inspection of Dams, for
a Phase I Investigation. Copies of these guldelines may be
obtained from the Offlce of Chief of Engineers, Washington,
D.C. 20314, The purpose of a Phase I Investigation is to
1dentify expeditlously those dams which may pose hazards to
human 1life or property. The assessment of the general
condition of the dam 1is based upon avallable data and visual
inspections. Detalled investigations, and analyses involving
topographic mapping, subsurface investigations, testing, and
detalled computational evaluations are beyond the scope of a
Phase I lnvestlgation; however, the investigation 1s intended
to 1identify any need for such studies.

In reviewling this report, it should be realized that the
reported condition of the dam 1s based on observations of
field conditions at the time of inspectlon along with data
available to the inspection team. In cases where the
reservolr was lowered or drained prior to inspection, such
actlion, 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 1s Important to note that the condition of a dam
depends on numerous and constantly changing internal and
external conditions, and 1s evolutionary in nature. It would
be incorrect to assume that the present conditlion of the dam
will continue to represent the condition of the dam at some
point in the future. Only through continued care and
inspectlion can there be any chance that unsafe conditions be
detected.

Phase I 1nspections are not intended to provide detailed
hydrologlic and hydraulic analyses. In accordance with the
establlished guldelines, the Spillway Test Flood 1s based on
the estimated "Probable Maximum Flood" for the reglon
(greatest reasonably possible storm runoff), or fractions
thereof. Because of the magnitude and rarity of such a storm
event, a finding that a spilllway wlll not pass the test flood
should not be interpreted as necessarily posing a highly
inadequate condition. The test flood provides a measure of
relative splllway capaclty and serves as an ald in determining
the need for more detalled hydrolcglc and hydraulic studles, ®
consldering the size of the dam, 1ts general condltion and
the downstream damage potential.

The Phase I Investigation does not include an assessment
of the need for fences, gates, no-trespassing signs, repailrs S
to exlsting fences and rallings and other 1items which may be ®
needed to minimize trespass and provide greater security for o A
the facllity and safety to the public. An evaluation of %he SR
project for compliance with OSHA rules and regulations 1s also R
excluded.
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category. In accordance with Corps of Engineers' guidelines,
a spillway design flood equal to the Probable Maximum Flood
(PMF) should be used to evaluate the spillway. In the
following analysis, the PMF was used as the test flood.
Conditions for the one-hal? PMF were also checked. The test
flood (PMF) inflow of 5,560 cfs 1s based on a watershad area
of 2.45 square miles in terrain varying in character from
mountalnous to rolling. The test flood was routed through
Westfleld Reservolir. The rating curves used for the dam were
comblned curves that accounted for the effects of the stoplog
and the bridge at the splllway and for the effects of the
varying top elevations of the embankment. The routed test
flood outflow was determined in accordance with Corps of
Engineer Guidance for Estimating Effect of Surcharge 3Storage
on Maximum Probable Discharges. The routling was started with
the pool level at the splllway crest level. With the stoplog
in place, the routed test flood outflow was determlned to be
L)670 cfs. The maximum capacity of the spillway, with the
stoplog in place 1s about 707 cfs with the pool level at the
top of the dam. The maximum splllway capacity is about

15 percent of the routed test flood outflow. The fest flood
would cause the dam to be overtopped by about 3.6 feet, Tha
depth of overtoppilng was also checkel Tor the one-hzlf PM¥; it

was determined to be about 2.3 feet of overtorpins., I7 the
stoplog were removed, the routed t=s% floand ow wouild be
4,690 cfs. The maximum capacity of tne s52'llwav Wwith the
stoplog removed is about 994 eofs with ¢ Tolevel o at o the
top of the dam. That splllway capaci=<y ‘=z =+ % 71 nercent of
the routed test flood outflow. With ti= o+ 0 - roccradl the
depth of overtopping durilng the test Tlo~i W 0 re 7.5 Fzeb
During the one-half PMF, the depth of cvert rote- o ti Lo

2.2 feet.

5.5 Dam Failure Analysis. The Impact of failire o7 the danp
was assessed using the "Rule of Trnumb" Zuldar:e For Estimating
Downstream Dam Failure Hydrographs preparsi by the Corps of
Engineers The breach discharge was estimatsd with *%e water
surface at the top of the dam and a breach w’ﬂ,n equal to

40 percent of the mid-helght length of the dam. The maxiﬂum
breach discharge was determined to be U2,847 cfs,

The stream levels at downstream sections resulting
from dam fallure were determined by routing the breach
discharge. Six stream sections were used in the analysis. At
the locatlon of the primary damage center, which is along
Moose Meadow Brook about 3.6 miles downstream from the dam,
the flood stage resulting from dam failure would be about
10.5 feet. The staze Just prior to failure, with the spillway
discharging 1ts maxlimum capacity of 707 cfs, would be about
3.5 feet. Since the first floor level of one dwelling is
about 5 feet above the streambed, and the first floor levels
of three other dwelling are about 10 feet ahove the streambed,
and since the results reflect only one possible failure mode,
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SECTION 5

EVALUATION OF HYDRAULIC/HYDROLOGIC SEATTIRESD ‘e

5.1 General. Westfileld Reservoir Dam has a drainage area of
2.45 square miles. The watershed terraln variles in character
from rolling to mountalnous. It 1s mostly wooded and is
relatively undeveloped. There are no other impoundments
upstream from Westfield Reservoir Dam.

The dam 1s an earthen embankment 40 feet high and
about 350 feet long. The lowest polint on the fop of the dan
is at Elevation 923.1. A 60-foot long section of the
embankment is at that level. The remalining 2390 feet of the
embankment varies 1n elevatlon somewhat, but has an average
top elevation of 924.8. The combined rating curve developed
for the splllway and embankment to assess overtopping
accounted for the variations in top elevation on the
embankment.

The spillway is located at the left abutment. It e
consists of a short, nearly horizontal rectangular channel :
followed by a long, steep, trapezoldal outlet channel. Both
channel segments are lined. Splllway control is at a 1.3-foot
nigh wooden stoplog that extends across the 19.8 foot wide S
rectangular section. The analysis consldered the effects of RS
removing the stoplog. A concrete bridge crosses the spillway L
channel. The bridge was constructed on a 10 percent slope, so :
the bottom of the lowest beam is 3 feet above the top of the
stoplog on one end and 5 feet above the top of the stoplog on
the other end. The top of the bridge deck varles simllarily,
with one end at Elevatlon 924.8 and the other end at
Elevation 926.7. The bridge would have an affect on spillway [ ]
discharge when pool levels approach the level of the top of R
the dam. The rating curve developed for the splllway takes RPN
the effects of the bridge into account. The hydrologic and RN
hydraullc computations performed for thls report are included R
in Appendix D. : ST

[
The outlet works was not functional at the time of o]
the inspection. The valves at the downstream end were open O
slightly, but damage to one of them prevents opening then I
further. Accordingly, no consilderation of outlet works R
discharge was 1lncluded in the analysis. S :
[ ]

5.2 Design Data. There are no hydrologic or hydraulic design
data avallable for the danm.

5.3 Experience Data. There are no records of the maximun
discharge at the site.

5.4 Test Flood Analysis. Westfield Reservolr Dam 1is in the
"Intermediate" size category and in the "high" hazard

PRI
ki h ok
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SECTION 4

OPERATIONAL AND MAINTENANCE PROCEDURES

4,1 Operational Procedures.

2. General. A damtender, in the employ of the
Westfleld Water Department, resides at the dam and makes dailly
observatlons of the facillty. Because the reservoir is not in
use by the City, 1t is not "operated". Aslde from routine
maintenance of the grounds, no special procedures are
followed. There are no formally established procedures.

b. Description of any Warning System in Effect. No
formal warnlng system 1is in effect.

4.2 Maintenance Procedures.

a. General. The embankment's downstream slope and the
surrounding grounds are mowed in the summer months, and debris
1s removed from the reservolr as 1t accumulates. 11l
material was added to the top of dam several years ago,
apparently to correct settlement and vertical misalignment.
Widespread minor slumping on the downstream slope, an animal
burrow, a small sinkhole near the splllway and trees near both
abutments have not been addressed in the maintenance program.

b. Operating Facilities. The only operating facility
on the dam 1s the 24-inch outlet conduilt. As discussed above,
gate valves on the conduilt are in poor condition. The
downstream valve 1s broken and inoperable. Both valvas appear
to have been neglected for some time and are in need of
attention.

4,3 Evaluation. Maintenance of the dam has been largely
superficlal and lnadequate. Several items noted above need
investigation and attention. There 1s no regular program of
technlcal Inspection and no wriltten warning system.
Considering the dam's slze and hazard category, this is
unsatlsfactory. Such programs should be implemented by the
Owner as recommended 1n Section 7.3.

11




A sinkhole in the earth berm on the right side of
the splllway discharge channel might be an Indication of
subsurface erosion which could endanger the spillway channel.
If the berm were to fall during a period of spillway flow, the
release of water from the spillway channel could lead to
erosion of the downstream toe of the dam.

The lack of vegetatlon on the crest of the dam makes
the crest highly susceptible to erosion in the event that the
dam were to be overtopped.

The 1noperable condition of the valves on the down-
stream end of the outlet conduit makes release from the
reservolir impessible. If an emergency situation were to
develop, the pool level could not be drawn down. In addition,
there 1s no valve or other means of shutting off flow at the
intake end of the condult. If the condult were to develop a
leak, there would be no means to stop it and piping failure of
the dam could ensue.

el o4
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d. Reservolr Area. The area lmmediately adjacent to
Westfleld Reservolr has moderate slopes and is heavily wooded.
There are no impoundments located within the watershed
upstream from Westfield Reservolr Dam. No evidence of
significant sedimentation in the reservolr was observed.

e. Downstream Channel. The bottom of the downstrean
channel consists of sand, gravel, and boulders. The channel
appears to be well-maintained, and trees and brush have been
cleared from both banks of the channel for a distance of about
150 feet downstream from the gatehouse. The channel
downstream from Westfleld Reservolr is narrow, steep and
wooded for the first 2.7 miles. Tekoa Dam, a 32-foot high
stone masonry gravity dam, 1s located in this reach. Moose
Meadow Brook goes through a large bridge opening beneath the
Massachusetts Turnpike at a distance of 2.7 miles from the
dam. The valley then becomes much wider and both channel
slopes and valley slopes are flatter. The land changes from
predominantly woodland to farmland. These conditlons persist
until Moose Meadow Brook jolns the Westfleld River at a polnt
about 4.5 miles downstream from Westfield Reservoir Dam.

There are four low-lying dwellings and several farm
buildings along Moose Meadow Brook about 3.6 miles downstream
from the dam. At the same area, Moose Meadow Brook goes under
Pochassic Road. Just upstream from the confluence with
Westfileld River, there is a rallroad embankment with two sets
of tracks. The downstream area is shown on Exhiblt D-1 in
Appendix D,

3.2 Evaluation. Minor but widespread slumping on the
downstream slope of the embankment indicates that the
stabllity of the slope may be marginal. Continued slumping
might lead to serious seepage and piping problems, and a large
slump could breach the crest of the dam.

A large animal burrow on the downstream slope of the
embankment could become a focus for seepage and piping, which
might in turn lead to breaching of the dam.

Large plne trees growing at both the right and left
abutments could cause seepage and erosion problems during
perlods of high reservolr level if one or more of the trees
should fall over and pull out their roots.

A slightly soft, wet area on the rlght bank of the
downstream channel may be due to seepage from the reservolr
through the foundation and abutment of the dam, or 1t may be
the result of a natural groundwater discharge from the side
of the valley. If 1t is the result of seepage from the
reservoir, it could develop into a more extenslve seepage and
lead to a plping fallure of the dam.




Ce. Appurtenant Structures. Excess Inflow 1s discharged
through the rectangular spillway channel (Photo No. 7). The
control sectlon 1s concrete and is 19.8 feet wide. A 1.3-foot
high wooden stoplog 1s in place atop the spillway crest. The
stoplog 1s held in place by concrete plers located in the
center and on elther side of the splllway. Concrete gravity
walls form the splllway sldewalls and also serve as supporting
abutments for a concrete access bridge, which spans the
spllliway and provides for vehlcular access to the left
abutment area. The splllway approach channel 1s exposed soil,
and is open and uncbstructed. The discharge channel 1s
concrete and stone masonry lined (Pnoto No. 8). It traverses
the downstream left abutment at an average grade of about 10%
and enters the stream about 200 feet downstream from the toe
of the dam. Other than some minor spalling of concrete in the
stoplog plers, the spillway appears to be in good condition.
There 1s a small sinkhole in the earth berm which borders the
right side of the channel. The sinkhole may be the result of
downward erosion of soll f1l1l at the surface of the berm into
a coarse, dumped rockfill underlying the area. The spillway
channel 1tself shows no sign of distress.

A high-level outlet plpe passes through the
embankment near the left abutment. This outlet consists of a
6-inch diameter pilpe that has an uncontrolled intake with a
bar~screen and that outlets on the left abutment through a
small, stone masonry headwall. The pipe's intake 1s about
5 feet lower than the spillway crest, so it flows whenever the
pool level exceeds approximate Elevation 912, The specific
purpose of this high-level outlet 1s unknown. Its purpose
might have been to maintain the pool level at an elevation
lower than splllway crest level. However, the size of the
pipe 1s such that 1t would serve that purpose only during
periods of low streamflow conditions. Throughout much of the
year, 1t is unlikely that the pipe significantly affects pool
levels.

The principal outlet is a 24-inch cast-iron pilpe conduit
which passes beneath the dam. Its 1intake end was submerged
and could not be inspected. The conduit's outlet is at a
concrete and brick masonry gatehouse structure at the
downstream toe of the dam (Photo No. 5). The gatehouse is 1n
good condition. Two gate valves, in-line at the outlet end of
the condult, control release. Both valves appear to be 1in
poor condition resulting from lack of adeguate maintenance.
The upstream valve was open at the time of inspection and is
reportedly operable. The downstream valve was partlally open
("8 turns from closed" according to Water Department
personnel) and was reported to be broken and locked in that
position. Both valves were heavily encrusted with rust and
scale. There 1s no valve or other means of shutting off flow
at the intake end of the 2U-inch condult.




SECTION 3

VISUAL INSPECTION

3.1 Findings.

a. General. The Phase I inspection of the dam was
performed on November 13, 1980. A copy of the 1inspection
checklist 1s included in Appendix A. Photographs taken during
the inspection are included in Appendlx C. A summary of the
results of this visual inspection is shown on Exhibit B-2 1

Appendix B. :

b. Dam. The crest of the dam 1s 14 feet wide and
consists of sand and gravel. Little or no vegetatlion 1is
growing on the crest (Photo No. 2). Most of the top of the
dam 1s at approximately Elevation 924.8, but there 1s a reach
about 60 feet long near the right abutment which 1is at
approximately Elevation 923.1.

The upstrean slope of the dam 1is covered with riprap
(18-inch maximum size) from an elevatlon about 3 feet below
the crest of the dam to an unknown elevation below the
reservolr level (Photo No. 1). The riprap is in good
condition. Between the top of the riprap and the crest of the
dam, the upstream slope is covered with grass and coarse
weeds.

The downstream slope of the dam conslsts of soil and
i1s covered with grass which has been mowed. The downstream
slope 1s qulte irregular and appears to have experienced minor
but widespread slumping (Photo Mos. 3 and 4). One large
animal burrow was observed on the downstream slope. There 1is
an area of minor erosion on the left slde of the valley close
to its contact with the downstream slope (Photo No. 6). There
is a rock toe at the bottom of the downstream slope {(Photo
No. 5).

Both the right and left abutments appear to be soil
and are in good condition. Two large plne trees are growing
on the downstream slde of the crest near the right abutment
and several large pine trees are growlng close to the end of
the embankment on the left abutment.

There 1s a slightly soft, wet area on the right bank
of the downstream channel close to the embankment. The wet
area was about 15 feet square. No standing or flowing water
was observed. It was not possible to determline whether this
area 1s the result of seepage from the reservolr or the result
of a natural discharge of groundwater from the side of the
valley.

.............................................
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SECTICON 2

ENGINEERING DATA

2.1 Design Data. No englneering data, design drawlngs or
records are known to exlst for Westfield Reservoilr Dam.

2.2 Construction Data. No construction records are known to
exist.

2.3 Operation Data. No operating records are available.

2.4 Evaluation of Data.

a. Availabllity. There are no englneering data
avallable for this dam.

b. Adequacy. Not applicable.

C. Valldity. Not applicable.
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Type - earthfill

Length - 350 feet

Height - 40 feet.

Top width ~ 14 feet

Side slopes - 1V on 2H
Zoning - unknown.
Impervious core - unknown.
Cutoff - unknown.

Grout curtain - unknown.

Diversion and Regulating Tunnel. Not applicable.

Splllway.

i e AN ) I =S U\ Sl o
N et e e N e

Type - concrete-lined channel.

Length of control section - 19.8 feet.
Spillway crest elevation - 916.7

Stoplog crest elevation - 918.0

Gates - none.

Upstream channel - reservolr.

Downstream channel - steep concrete - lined
channel.

Regulating Outlets.

(
(
(
(

W=
S e e

(5)

Invert - Elev. 883.6

Size - 24-inch diameter

Description - cast-iron pipe

Control mechanism - two 1ln-line gate valves at

downstream toe of dam in masonry gatehouse. No
controls at intake end.

Other - 6-inch dlameter pipe through embankment
at left abutment at Elevation 912. No control

mechanisms.
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b. Discharge at the Dam. There are outlet facilities
at the dam, but they are not functional in thelr present
condition. Normal discharge flows over the ungated, 19.8-foot
long spillway (Photo No. 7). A 1.3-foot high stoplog 1s
normally in place atop the splllway crest. Flows have not
been recorded at thls site and, therefore, the maxlimum flood
discharge 1s unknown. Calculations performed for thls report
indicate that with the pool at the top of the dam, the
spillway can discharge 707 cfs with the stoplog in place and
994 cfs with the stoplog removed. During the test flood (PMF)
wlth the stoplog in place, the peak discharge would be
4,670 cfs with the pool level 3.6 feet above the top the dam.
If the stoplog were removed, the peak discharge would be 4,690
cfs with the pool level 3.5 feet above the top of the dam.

C. Elevation (feet above NGVD).

Streambed at toe of dam - 883.6

Bottom of cutoff - unknown.

Maximum tailwater - 886.0

Normal pool - 918.0

Full flood control pool - not applicable.
Spillway crest -~ 916.7

Top of stoplog in spillway - 918.0
Design surcharge (original design) - unknown.
Top of dam (low point) - 923.1

Top of dam (average) - 924.8

Test flood surcharge - 926.7
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d. Reservoir (length 1in feet).

Normal pool - 1900

Flood control pool - not applicable.
Spillway crest pool - 1900

Top of dam - 2000

Test flood pool - 2000
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e. Storage (acre-feet).

Normal pool - 390

Flood control pool - not applicable.
Spillway crest pool - 346

Top of dam (low polnt) - 591

Test flood pool - 753
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f. Reservolr Surface (acres).

Normal pool - 34

Flood control pool - not applicable.
Splllway crest - 33

Test flood pool -~ 45

Top of dam - 45
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between 5 and 10 feet above the streambed. It 1s estimated
that dam fallure could produce stream depths in excess of 10.5
feet at the potential damage center. Fallure of Westfileld
Reservolr Dam would probably cause failure of Tekoa Dam,
washing out of Pochassic Road, damage to farm buildings and at
least U4 dwellings, and possible loss of more than a few lives.
Accordingly, the dam has been placed in the "high" hazard
category.

e. Ownership. The dam 1s owned by the City of Westfield,
Massachusetts. Permission to enter the property was granted
by the Dlrector of the Westfleld Water Department
(413-357-8811), and a Department representative accompanied
the Inspection team.

f. Operator. The dam 1s operated by personnel employed
by the Westfileld Water Department. A damtender resides on the
property.

<. Purpose of Dam. The dam was constructed to supply
water to the City of Westfleld. It served the purpose for
many years but 1s no longer belng used. Problems with the
quality of water produced by this facillity reportedly led the
clty to develop alternative sources. The dam now serves only
as a reserve supply.

h. Design and Constructicn History. The Westfield
Reservolr Dam was constructed in 1874. No historical data for
the dam were availlable. Personnel from the Westfield Water
Department reported that the dam was raised approximately
3 feet about 7 or 8 years ago. Earthfill material was placed
on top of the embankment. The fill apparently served to
correct alignment problems which had developed along the crest
of the dam. No riprap slope protection was placed on the
upstream slope of this fil1l material. There are no known
construction data avallable for the dam.

i. Normal Operational Procedures. There are no formal
operating procedures. Pool level is controlled by flow over
the stoplog, release through the partially open outlet
conduit, and release through the uncontrolled high-level
outlet.

1.3 Pertinent Data.

a. Dralnage Area. The dralnage area for Westfield

Reservoir Dam 1s 2.45 square miles. The terrain varies from
rolling to mountainous and 1is mostly wooded. There is a minor
amount of residential development within the watershed. There
are nc other impoundments upstream from Westfleld Reservolr
Dam.
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The embankment has upstream and downstream slopes of
approximately 1 vertical to 2 horizontal (Photo Nos. 1-4).
The downstream slope is grass covered and the upstream slope
is riprapped from an unknown elevation below the normal pool
level to about 3 feet below the top of the dam. The top 3
feet of the upstream slope 1s grass covered.,

The spillway 1s located at the left abutment (Photo
No. 2). It 1s a concrete-lined channel about 20 feet wide. A
short reach of nearly horizontal, rectangular approach channel
(Photo No. 1) is followed by a steep, trapezoldal outlet
channel (Photo No. 8). The width at the control section is
19.8 feet and the crest is at Elevation 916.7. A 1l.3-foot
high stoplog is normally in place atop the spillway crest. A
concrete access bridge crosses the spillway approach channel.
The outlet channel has sidewalls that slope at approximately 1
vertical on 1.5 horizontal in the upper portion, and become
vertical near the downstream end.

An outlet conduit, consisting of a 24-inch diameter
cast-iron plpe, passes beneath the embankmént at approximately
its maximum section (Photo No. 5). Discharge is controlled by
two gate valves located in a concrete and brick masonry
gatehouse at the conduit's downstream end. In addition, there
is a 6-inch diameter pipe at a high level passing through the
dam near the left abutment about 100 feet from the spillway.
There are no valves or controls for the 6-inch pipe. The
invert of the pilpe is about 5 feet lower than the spillway
crest level.

C. Size Classification. Size classification 1is
determined in accordance wilth Corps of Englneers guldelines
and 1s based on elther height or storage capacity, whichever
glves the larger slze category. Westfield Reservolr Dam has a
maximum height of 40 feet and a maximum storage capacity of
591 acre~feet. By virtue of 1its height, Westfield Reservoir
Dam meets the minlmum size requirement for an "intermediate"
size dam.

d. Hazard Classification. The valley downstream from
the dam 1s generally steep and wooded. The first structure
downstream from Westfleld Reservolr Dam 1s Tekoa Dam, which is
about 2.2 miles downstream. Tekoa Dam 1s a stone masonry,
gravity dam having a maximum helght of 32 feet and a maximumnm
storage capaclty of about 17 acre-feet. About 2.7 miles
downstream from Westfield Reservolr Dam, Moose dMesadow Brook
goes through a large bridge opening beneath the Massachusetts
Turnpike. At thls point, the valley becomes nuch wider and
both the slde slopes and channel slopes are flatter. The
primary potential damage center 1s located about 3.6 miles
from the dam, where Moose Meadow Brooxk flows under Pochassic
Road. At thils locatlon there s one dwelllng situated about
5 feet abcve the streambed and three dwellings about 10 feet
above the streambed. There are also farm builldings situated




NATIONAL DAM INSPECTION PROGRAM
PHASE I INSPECTION REPORT
WESTFIELD RESERVOIR DAM

SECTION 1
PROJECT INFORMATION

1.1 General.

a. Authority. Public Law 92-367, dated August 8, 1972,
authorized the Secretary of the Army, through the Corps of
Engineers, to inlitiate a National Program of Dam Inspection
throughout the United States. The New England Division of the
Corps of Engineers has been assigned the responsibility for
supervising the inspection of dams within the New England
Region. Gannett Fleming Corddry and Carpenter, Inc., has been
retailned by the New England Division to inspect and report on
selected dams 1n the States of Vermont and Massachusetts.
Contract No. DACW33-81-C-0013 dated November 5, 1980, has been
assigned by the Corps of Engineers for thils work.

b. Purpose. The purpose of the inspection and
evaluation of non-Federal dams 1s to accomplish the following:

(1) Identify conditions which threaten the public
safety and thus permit correction in a timely manner by non-
Federal interests.

(2) Encourage and asslst the states to quickly
initiate effective dam safety programs for non-Federal dams.

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

1.2 Description of Project.

a. Location. The dam is located on Moose Meadow Brook,
which 1s a tributary to the Westfield River which, 1n turn,
drains to the Connecticut River. The dam 1s located within
the Town of .Montgomery, Massachusetts. The dam is shown on
USGS Quadrangle, Woronoco, MA, at latitude N 42° 11' 25" and
longitude W 72° 48’ 45", The location is shown on Figure 1 on
page V.

b. Description of Dam and Appurtenances. Westfield
Reservolir Dam 1s an earthen embankment structure approxlimately
350 feet long and 40 feet high. Detalls of the dam and
appurtenances are shown on Exhlbit B-1 1n Appendix B, on the
Overvliew Photograph on page iv and on the photographs in
Appendix C. The dam has an uncontrolled overflow spilllway
located at the left (east) abutment, and a 24-inch dlameter
cast—-iron pipe outlet conduit which passes beneath the dam and
which 1s valve controlled at the outlet end.
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it 1s Judged that the result of dam failure would be property
damage and probable loss of more than a few lives. For thls
reason, the dam has been placed in the "high" hazard category.
The probable flood impact area is shown on Exhihit D-1 in
Appendix D.
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SECTION 6
EVALUATION OF STRUCTURAL STABILITY
6.1 Visual Observations. The following conditions observed

durlng the visual inspection are indicative of problems that
could result in long-term structural instabllity:

a. Minor but widespread slumping on the downstream
slope of the embankment 1ndicates that the stabllity of the
slope may be marginal. Continued slumping might lead to
seriocus seepage and piping problems, and a large slump could
breach the crest of the dam.

b. A large animal b%urrow on the downstream slope of the
embankment could become a focus for seepage and piping, which
might In turn lead to breaching on the dam.

C. Large pine trees growlng at both the right and left
abutments could cause seepage and erosion problems during
periods of high reservolr level if one or more of the trees
falls over and pulls out thelr roots.

d. A slightly soft, wet area on the right bank of the
downstream channel may be due to seepage from the reservolr
through the foundation and abutment of the dam, or it may be
the result of a natural groundwater discharge from the side of
the valley. If it 1s the result of seepage from the
reservolr, it could develop into a more extensive seepage and
lead to a plping failure of the dam.

e. A sinkhole 1In the earth berm on the right side of
the spillway discharge channel might be an indication of
subsurface eroslion which could endanger the splllway channel,
If the berm were to fail during a period of spillway flow, the
release of water from the spillway channel could lead to
erosion of the downstream toe of the dam.

f. The lack of vegetation on the crest of the dam makes
the crest highly susceptible to erosion in the event that the
dam were to be overtopped.

g. There 1s no valve or other means of regulating or
shutting off flow at the intake end of the 24-inch outlet
conduit. As a result, the pipe is under pressure at all
times. If the conduit were to develop a leak, there would be
no means to stop 1t and piping failure of the dam could
ensue.

15
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6.2 Design and Construction Data. MNc design and construction
data are avallable for tnis dam.

6.3 Post-Construction Changes. The crest elevation of the
dam was ralsed 7 or 8 years age, according tc the caretaxer.
No riprap was placed on the upstream slope of the f1l1ll that
was placed to raise the dam.

6.4 Seismic Stability. This dam is located in the boundary
reglon between Seismic Zones 1 and 2, and, in accordance with
the Phase I guldelines, does not warrant selsmic analysis.
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SECTION 7

- ASSESSMENT, RECOMMENDATIONS, AND REMEDIAL MEASURES e

7.1 Dam Assessment

a. Condition. Based on the results of the visual ‘
| inspection, Westfield Reservoir Dam is judged to be in fair L 4
condition. The followling conditions are indicative of ]

potentlal long-term problems:

: {1) Hydraulic analyses 1indicate that the spillway T
can discharge 707 cfs with the stoplog in place and with the 4
pool level at the top of the dam. The spillway capacity with e :
the stoplog removed is 994 cfs. The test flood (PMF) outflow

would cause the dan to be overtopped by about 3.5 feet. With S
the stoplog in place, the splllway can discharge about T
15 percent of the routed tested flood outflow before the dam BRI
is overtopped. With the flashboard removed, the spillway can .
discharge about 21 percent of the routed test flood outflow @
before the dam 1s overtopped. .

(2) Minor but widespread slumping on the downstrean
slope of the embankment indlcates that the stability of the
slope may be marglnal. Continued slumping might lead to ,
serious seepage and piplng problems, and a large slump could o
breach the crest of the dam.

(3) A large animal burrow on the downstream slope
of the embanxment could become a focus for seepage and piping,
which might in turn lead to breaching on the dam.

(4) Large pine trees growing at both the right and o
left abutments could cause seepage and erosion problems during g]i=u
periods of high reservolr level 1if one or more of the trees e
should fall over and pull out thelr roots. Sl

(5) A slightly soft, wet area on the right bank of ®
the downstream channel may be due to seepage from the
reservoir through the foundation and abutment of the dam, or
it may be the result of a natural groundwater discharge from
the side of the valley. If it i1s the result of seepage from
the reservoir, 1t could develop Into a more extenslve seepage
and lead to a plping fallure of the dam.,

(6) A sinkhole in the earth berm on the right side
of the splllway dilscharge channel may be an indlcator of
subsurface erosion which could endanger the spillway channel.
If the berm were to faill during a period of spillway flow, the
release of water from the spilllway channel could lead to
eroslon of the downstream toe of tne dam. L
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(7)Y The lack of vegetation on the crest of the danm
makes the crest highly susceptible to erosion in the event
that the dam were to be overtopped.

(8) The outlet valves on the downstream end of the
2b4~inch condult are judged to be in poor condition. The
downstream valve 1s reportedly inoperable. Emergency releases
and reservolr drawdown cannot be accomplished under these
conditions.

(9) There 1s no valve or other means of regulating
or shuttling off flow at the intake end of the outlet conduit.
As a result, the pipe 1s under pressure at all ftimes. If the
conduit were to develop a leak, there would be no means to
stop it and piping faillure of the dam could ensue.

b. Adequacy of Information. The information availlable
1s such that the assessment of this dam must be based
primarily on the results of the visual inspection, which is
adequate for the purposes of this Phase I 1inspection.

c. Urgency. The owner should implement the recommenda-
tions In 7.2 and 7.3 within one year after receipt of this
Phase I report.

7.2 Recommendations. The followlng investigations should be
carried out and needed corrections performed under the
direction of a registered engineer qualified in the design and
constructlon of dams:

{1) Perform more detalled hydrologic and hydraulic
analyses to determine splllway adequacy.

(2) Investigate the cause of the widespread slumplng on
the downstream slope of the embankment and design and oversee
construction of any necessary remedial measures.

(3) Specify procedures for filling in the large animal
burrow on the downstream slope of the dam and oversee the
backfilling operation.

(4) Investigate the cause of the soft, wet area on the
right bank of the downstream channel close to the toe of the
embankment, and design and oversee construction of any
necessary remedial measures.

(5) 1Investigate the cause of the sinkhole in the earth
berm on the right side of the splllway discharge channel and
design and oversee construction of any necessary remedial
measures.,

{6) Design and oversee construction of eroslon protec-
tion for the unprotected portion of the upstream slope.

18
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(7) Investigate the cause of inoperability of the valves
at the downstream end of the outlet condult, and design and
oversee construction of repalrs or replacements as deemed
necessary.

(8) Design a means of shutting off flow at the upstream
end of the outlet conduit.

(9) Oversee removal of trees and supervise backfilling
on the abutments within 25 feet of the ends of the dam.

7.3 Remedial Measures

a. Operating and Maintenance Procedures. The owner
should:

(1) Visually inspect the dam once each month.

(2) Engage a professional engineer qualified in the
design and construction of dams to make a comprehensive
technical .inspection of the dam once every year.

(3) Establish a survelllance program for use during
and immediately after heavy rainfall and also a downstream
warning program to follow in case of emergency.

(4) Implement seeding of the dam crest to develop
good grass cover to deter erosion.

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

INSPECTION CHECKLIST




=
i VISUAL INSPECTION CHECK LIST : °
| PARTY ORGANIZATION | o
f: i‘ .‘_.f:'_:
‘ PROJECT Westfield Reservoir Dam DATE_ Nov, 13, 1980 ; 23'_5
!
‘ TIME
! WEATHER cloudy, cold, windy
i
' W.S. ELEV. 912 U.5.880 DN.S.
' PARTY: _ e
l._F, James Knight (GFCC) 6.
2. Ronald Hirschfeld (GEI) 7.
5. Dennis Mehue (BAI) 8. [ )
4 9. .
5. 10. . : =
|
‘ ®
PRCJECT FEATURE ' INSPECTED BY REMARKS
1. Hydrology/Physical Knight i ;:l:j-
j o
2. Geotechnical Hirschfeld ! .
3. Dimensional Mehue .
4.
5 o
:
6. | ®
i .
7 ‘ R
8. i R
o »
10. ! L
!
| 4
' - 9
| SO
| e
*
A-1 .
3 9




PERIODIC INSPECTICN CHECKLIST

PROJECT Westfield Reservoir Dam

PROJECT FEATURE Dam Embankment
DISCIPLINE

DATE__ Nov, 13, 1980

NAME_ gnight

NAME  Hirschfeld

AREA EVALUATED

CONDITIONS

DAM EMBANKMENT

Crest Elevation

Current Pool Elevation

Maximum Impoundment to Date
Surface Cracks

Pavement Condition

Movement or Settlement of Crest
Lateral Movement

Vertical Alignment

Horizontal Alignment

Condition at Abutment and at
Concrete Structures

Indications of Movement of
Structural Items cn Slopes

Trespassing on Slopes

Sloughing or Erosion of Slopes or
Abutments

Rock Slope Protection - Riprap
Failures '

Unusual Movement or Cracking at or
Near Tece

Unusual Embankment or Downstream
Seepage

Piping or Boils

Foundation Drainage Features
Toe Drains

Instrumentation System

Vegetation

Varies from 924,8 to 923.1,
Elev, + 912,

Unknown,

None observed,

Not paved.

None observed.

None observed.

Some low areas,

Good,

Good.

Not applicable,
None observed.

Downstream slope has widespread
minor slumping,

Riprap in good condition but missing
along top 3! of slope.,

None observed,

None observed.

None observed.

None observed.

None observed.

None.
Sparse cover of weeds and grass.
Has been mowed,

T Al tetalal

A-2

LRSI P UL SR T Y TS DU PRE I P Sy -G . )

- 4,. -

TRV T WS, & i & - i e e

PP
Lo e
Alnded o

S
e
I

WA S VAP G NI TR MR WM T Sl TN W it N SADY WS UM SRR




PERICDIC INSPECTION CHECKLIST

|

PROJECT Westfield Reservoir Dam DATE Nov. 13, 1980 !

PROJECT FEATURE NAME !

DISCIPLINE NAME !
AREA EVALUATED ] CONDITICNS

DIKE EMBANKMENT

Crest Elevation No dike.
Current Pool Elevation

Maximum Impoundment to Date
Surface Cracks

Pavement Condition

Movement or Settlement of Crest
Lateral Movement

Vertical Alignment

Horizontal Alignment

Condition at Abutment and at
Concrete Structures

indications of Movement of
Structural Items on Slopes

Trespassing on Slopes

Sloughing or Erosion of Siopes or
Abutments

Rock Slome Protzction - Riprap
Failures

Unusual Movement or Cracking at or
Near Toes

Unusual Embankment or Downstream
Seepage

Piping or Bcils

Foundation Drainage Features

Toe Drains *

Instrumentation System
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PERIODIC INSPECTION CHECKLIST

PROJECT Westfield Reservoir Dam DATE Nov,. 13, 1980

)
PROJECT FEATURE NAME j - 4
!

DISCIPLINE NAME

AREA EVALUATED CONDITIONS

PRTE NN P

OUTLET WORKS - CONTROL TOWER .
a. Concrete and Structural No control tower,
General Condition g Ef j
Condition of Joints ..

Spalling ‘ L

Visible Reinforcing \

Rusting or Staining of
Concrete

Any Seepage or Efflorescence
Joint Alignment

Unusual Seepage or Leaks in ®
Gate Chamber

Cracks

Rusting or Corrosion of Steel i

b. Mechanical and Electrical
Air Vents
Float Wells
Crane Hoist 4
Elevator
Hvdraulic System
Service Gates ® 1

Emergency Gates

Lightning Protection System

Emergency Power System ®

Wiring and Lighting Svstem ST
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PROJECT Westfield Reservoir Dam

PROJECT FEATURE

DISCIPLINE

PERIODIC INSPECTION CHECKLIST

DATE Nov. 13, 1980

NAME

NAME

AREA EVALUATED

CONDITIONS ,

QUTLET WORKS - INTAKE CHANNEL AND
INTAKE STRUCTURE

a. Approach Channel
Slope Cenditions
Bottom Conditions
Rock Slides or Falls
Log Boom
Debris
Condition of Concrete Lining
Drains or Weep Holes
b. Intake Structure
Coﬁdition of Concrete

Stop Logs and Slots

Not visible beneath water surface.




{
, PERICODIC INSPECTICN CHEIXLIST !
{
| PROJECT Westfield Reservoir Dam DATE. Nov, 13, 1980
l
PROJECT FEATURE NAME -
l e
I DIiSCIPLINE NAE
l i
AREA EVALUATED ; CONDITICONS ‘
! QUTLET WORKS - TRANSITION AND , | o
CONDUIT | .
: |
i I
General Condition of Cencrete . Not visible beneath reservoir surface.
Rust or Staining on Concrete ‘ <
. | : .
Spalling |
i
Erosion or Cavitation '
Cracking ;
Alignment of Monoliths ]; L
Alignment of Joints ;
Numbering of Monoliths l
o
[
i T
)
T
{
| 1
) K
; " 4
| ]
i L4 4
I -
|
!
¥ *
! B
! ':*
: I ; .9
. R
n
L J
A-6 j
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o
| PERICDIC INSPECTION CHECKLIST ; ]
| ) 4
‘ PROJECT Westfield Reservoir Dam DATE Nov. 13, 1980 ! 5
| PROJECT FEATURE Qutlet Works Qutlet NAME  Knight | ‘e ]
| ~Structure | : -
| DISCIPLINE NAME__Hirschfeld | L
. 1 _'-~ N
! S
AREA EVALUATED CONDITIONS I RN
OUTLET WCRKS - OUTLET STRUCTURE AND i e
OUTLET CHANNEL
General Condition of Concrete Fair,
Rust or Staining Some minor staining.
[ ]
Spalling Some minor spalling.
] Erosion or Cavitation None observed,
Visible Reinforcing f None observed.,
i
‘ o
Any Seepage or Efflorescence . Minor efflorescence. _
i
| Condition at Joints | Good.
Drain Holes ' None.
Channel E .
|
Loose Reock or Trees Overhanging !
i Channel | None observed.
‘ Condition of Discharge Channel Good., o
§ ]
| ; °
| | 1
| o
| -
i L
t S i
' !
1 o )
l o
| . .
! e
s ! S
| ! -
I ! o
' { ]
| ! o
| - S
b t R
} | ‘; o
[ J
A-7 i
R
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P T T T IR T TR

WODLSPREAD

MINOR SLUMPING '\ '~
GATEHOUSE ¢
LOW OUTLET
EL 8836
\ T T f
T T
SECTION A-A
SCALE: I IN.=20FT.
+
M 19.8' —
K
©
STOP LOGﬂ EL. 918.0
EL 9167 ™
SECTION B-B T
SCALE: I IN. =4 FT. i
1
TANNETT T EviNG corsom T o ,
AND CARPENTER, INC. Lt
CONSULI'NG ENGINEERS ) 1
BOSTUN, MASS.
NATIONAL PROGRAM OF INSPt 4
WESTFIELD RESE-. -
- EXHIBIT: -+
— S
e [RESULTS OF VISU/ .-
L DRAWN CHECKED JAPPROVED I .-
X LR |DBW |FJK
]
a . O T T T G P S AP e . e e a A Al m e oA




T

R

IS g e Ao N L 7 L T AP

B
)
|
i

LARGE TREES \

WIDESPREAD
MINOR
SLUMPING _

ANIMAL BURROW\

WET AREA’})

A
i _L_.._{, _/_l___ _j
| _NO RIPRAP AT
GATEHOUSE TOP OF SLOPE
_2
INOPERABLE AND T WESTFIELD
POORLY MAINTAINED RESERVOIR
GATE VALVES !

SMALL SINKHOLE-——__

6" HIGH- LEVEL

T PIPE OUTLET

3l s AP B \
B <'\9—'

PLAN

SCALE 1IN.= 50 FT.

— LARGE TREES

-

L . L
VPSP U PP LBV DO VI WD SN WL T S

PSP R D W HP (I S

PR

.........




W p——

-4 } M\ T PSP =

14’
r ' EL. 924.8 (AVERAGE)

~-RIPRAP
/

WATER LEVEL

ECTION A-A

SCALE: 1IN.= 20 FT.

4.3

EL. 918.0

1.3

[EL' 916.7

SECTION B-B

SCALE: | IN.= 4 FT.

GANNETT FLEMING CORDDRY U S ARMY ENG.NEER DiVISION
ANT CARPENTER, 'NC NEW EMGL ANC
CONSWLTING ENGINEERS CORPS OF ENGINEERS
BOSTON, MASS WALTHAM,  MASS

NATIONAL PROGRAM OF INSPECTION OF NON-FED DAMS
WESTFIELD RESERVOIR DAM

EXHIBIT B-I
o PLAN AND SECTIONS
é ) DRAWN CHECKED APPROVED |SCALE AS SHOWN
T CLR | D.BW | FJ K [oare 2787 Joace B-1
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EL. 9248
2
=51

T T

SECTION A-A

SCALE: IIN.=20FT.

~V‘ '
. 19.8
() "
© e
m .-
STOP LOG——\ EL. 918.0 v'_
[EL 9167 ™
SECTION B-B
SCALE: I IN.=4 FT. 1
R
GANNETT FLEMING CORDDAY ]| U 8. - . - 1
AND CARPENTER, INC. s
CONSWLTING ENGINEERS ce "
BOSTON, MASS. .

NATIONAL PROGRAM OF INSF’E(‘,T’L h
WESTFIELD RESER .
EXHIBIT -7

PLAN AND SE:::;

é i ORAWN  JCHECKED JAPPROVED 5. -’
~ LLR JDBW]IFIK Ior
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24" CAST-IRON

S oo L N T

{ .
]
GATEHOUSE ﬂ ’

- WESTFIELD
RESERVOIR

6" HIGH- LEVEL <

PIPE OUTLETﬂ\_ i
| S
== <———HT—

i
=
- [~

SPILLWAY ' *i;
© _ . Vo]
o Q!ﬁ B S =

- LOW @ | S
- #::N PR ) 1
of gl ]
0 .
PLAN )
SCALE |IN.= 50 FT. /
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OAM HO. 1=7=1G4-1

10.

Pisk to life and proscrty in qvent of complete failure.

ilo. of peopie X The remote location of this structure
would cause little damage if failure

k. of homes . should occur.

He. of Busingsses . o e .

fio. of Industrics . Tyne .

Ho. of Utilities . Ture

Railroads .

Othar dams .

Cther .

Attach Sheteh of dam te this fara showina secticen and rlan eon 8-1/2" x 11

sneet.
.9 1
e . = L _p _ L LT
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DESCRIPTION OF DA
DISTRICT _ ONE

Submitted by Re Do Jordan Com Mo, 1=7<104«1

~
v

vz 10/21/74 L . OXX/Tovn  Montgomery

A
-

tame of Dam estfleld Peservoir

s
.4‘
]

Leeation: Tone Sheat dic. 9= DB

Provida 2-1/2" x 11" in cl:ar cony of Zono map with lecation of [Dam
¢lzarly indicatza.

)

car Luilt: - - . Year/s of subscau-nt renairs

Pur=ase of Dam: ilator Supply X . Pecreational .

Terigaticon . CGther

Ns)

Drairage Area: 1 sn. @i, acres.

form=1 Pordine Arza: 37 Acras: vz, Danth

Imnoundmont: 02ls; 2crz ft.

-
[N
i
P
0

Ho. and tvaz of dwellings locatld adjecant t9 pens ¢r rescorvoir

i.c. surrer bomcs cte. Yone

Dimcnsions of Dem:  Lonath 3507 . lex. Heigit .

Slopes: Unstroam Face  earth - riprap .

Counstrzam Feco earth .

Width across top 14! .

Claszification of Jam by Hatirizl:

Earth X | Ceorc. Masonry__ . Stone Masonry

Timoer_ . Reckfili _ . Dtaer

A, Doscrintion of prescat land usans doimstriam of dam:
O grural; __— *urban.
5. Is thare a storace arce or flned plair dewnstrzan of cam waich could
accormodate tho immcundment in the event of a comrlete dom failurs
Y.s . He

- - " . N v
. - - R S -l - N D o e e . . - - B
L WOO¥ VO S IDF WP, W WLPE. I W WP S WG 0 VA Wil W Wl WP i T M D It B PRI S P LI DI W T G L S

LI G SN T AL

At 4
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J
. o
L-158 B .
-3 - DAN HO, 1=7=190-1
12, Ramarks 7 Roeommendations:  [Fully Exrlaind .
L
- This is the initial District inspection of the dam. N
The earth embankment appears to be in good condition. It has a good turf cover and ;
. there are no signs of sloughing or settlement. The goverete spillway is in good
{ ll shape, The channel outlet has been newly grouted and is in excellent condition.
X ]
rpproximately 25! east and 20! south of the draw doum structure there i3 a wet .7 (
. area. l'o movement of water was detected. According to Mr, %, Rusin, caretaker,
the condition has existed for many years and has never increased in sige. The R
- T
surrounding ground is stable and dry. )
This dam is well maintained and appears to be safe.
» H
y ——
13.
oo Cverall Cendition: .
o 1. Safc X . e
2. Miaor rcoairs needec_ .
. . . . st 9
3. Conditinnally safe - maior rap2irs ncedad . .
&, Uasafc . o
5. Prsorvoir impoundment ne Tonger cxists [oxplaind IO
Pecemmend roreval frem insezctinn list . '
“"VC~Abemftﬁu};gx; ORI N




carr Concitiorn: 1.

™

A D R

LI mn.- Y
irty Mocair

-
>

Urcznt Yopairs .

. Eroreneney Srillucy: Londilion: 1, feod X . 2. Jivcr Forairs .
3. Yajor Perrdirs S, Urnent Rupnirs
Cormints o . -
LA
Cetar dzved Sotime of dnsoeetinn: L fto atow. . Relou
ton of aim o
nrincinal scillvy .
cthir 3 flash boards .
1.
Surmary of Soficicncics Moted:
Crawth [Twoos and Srusihl en Embankmurt __NCNF
Brimal Surreus snd Veshouts o
Dam2ic to slenos <r ton of caw " o .
Craci:od cr O-maged flascnry "
Evidince ¢f Suoragl ! ~ .
Evidence of Pining " .
Erosinn " .
Loaks o _~ o .
Trash axd/cr ¢.bris imecding flov _ " .
Clognzd er hiccked spillvay " .
Dtner ! e ———
Cm e e e L. ST
R S - - )

} svallath Nl YA BN

————————— ey

»
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INSPECTIOI REPCRT ~ DAMS AND RESERYCIPS

1. location:
Name of Canm WedEtield Rederyuir:

CXEE/Toun  JONIGCITRY

Dan o, 1=7=194-1 |

. 24 -—f)
Insnectec by Jordan~Francari

Date of Inspection 10/21/74

Cviner/s:  rer:  lsseassors .

Reg. of Ceeds

Prev. Inspectich ~

Pers. Contact .

1. Westfield “ater "orks Hontgomery, MA

Hame St. & Ho. City/Tovn State Tel. lo.
2.

tlame 5t. 2 e, City/Toim Statc Tel. Ho.

Ho.

W
b
(18]
w
cr
jnd

City/Town State Tel. Ho.

Carctaer [if anv] ¢.g. supcrintundent, pl
ovnar, anncintced by multi cuners.

ant manager, apreinted by absentee

r3ke Rusin Montgomery, A
rlame D) City/Tovn Statz Tcl. Mo
7.
Ha. of Pictures taten 6 .
) Deoree of Hazard: [if dam sheuld fail coms1uécly]*
1. "inor X 2. VPoderate
3. Severc . 4, Disastreus
*This yatina mav chang2 as land use changss [future dovelonment]
o)
Cutlzt Contrel: Automatic tlanual X
Qooracive X yos nc.
Comnents
stser2m race o Dam: Lonriion:
1 Tcod X . 2. Mirar Rznnirs
3 cinr Ronaire &, Urgent Rupairs
Crrmints: L
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APPENDIX B

a ENGINEERING DATA

-

W R TRECINIP S0 Sl Sl Wl -

k.

B NI LI I I A S PR, W D W VI UL G Ty U WP DD W LI, U UL L. W S UL A NUNE Rl Vel SO S S W, Sy




' i PERIODIC INSPECTION CHECKLIST

! PRCJECT Westfield Reservoir Dam DATE. Nov, 13, 1980

W PROJECT FEATURE Spillway NAME  Knight :! -
DISCIPLINE NAME  Hirschfeld :

t_

- AREA EVALUATED CONDITIONS E

™ OUTLET WORKS - SPTLLWAY WEIR, :

APPRCACH AND DISCHARGE CHANNELS

a. Approach Channel
General Condition Good.,

Loose Rock Overhenging Channell None,

Trees Overhanging Channel None. !
{
Floor of Approach Channel Sand and gravel.
b. Weir and Training Walls

General Condition of Concrete Fair,

Rust or Staining Some minor staining.
Spalling Spalling of stoplog supports,
Any Visible Reinforcing None observed, g
Any Seepage or Efflorescence Minor efflorescence.
Drain Holes None.
c. Discharge Channel
General Condition Good .

Loose Rock Overhanging Channel] None.,

Trees O\rerhahging Channel ] Some overhanging trees,
Floor of Channel Good, slush grouted rock,
Other Cbstructions None,

Other Comments
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14
r ’l EL. 9248
2

\ Ay '

RIPRAP
WATER LEVTL

» /_WIDESPREAD \ |

E e MINOR SLUMPING \_'}i? TROERSE
4 - SLOPE

i - 24" CAST-IRON PIPE

SECTION A-A

SCALE TIN.=20FT.

EL. 318.0

4.3

1.3

'r—EL. 916.7

SECTION B-B

SCALE. I'IN.= 4 FT.

GANNETT FLEMING CORDDRY U S. ARMY ENGINEER DI1VISION
AND CARPENTER, INC. NEW ENGL AND
CONSULTING ENGINEERS CORPS OF ENGINEERS
BOSTON, MASS WALTHAM,  MASS

NATIONAL PROGRAM OF INSPECTION OF NON-FED DAMS
WESTFIELD RESERVOIR DAM

EXHIBIT B-2
-y RESULTS OF VISUAL INSPECTION

L.L.R DB W F.J K [oate 2/81 Jrace B-2
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APPENDIX C

| 3 PHOTOGRAPHS ®




A e S be Bre BB S0 Y R S P LA an e e e e - " Ty

— 2 °
| o

LARGE TREES j L

% -. )

ANIMAL 3 — PO

S I N B

eonnov7 ’

WET AREA : o
OUTLET____ o
STRUCTURE . E

@ | [ 24" CAST- IRON PIPE ®

t
L}

2 .
WESTFIELD T
4®~ | RESERVOIR S
] - -
. .
DENOTES PHOTO NUMBER T
@ AND DIRECTION IN WHICH o
PHOTO WAS TAKEN.
1~ v
\__6" HIGH- LEVEL
\ T PIPE OUTLET
| \\ ."
®

SMALL SINKHOLE ™\ e
ﬁ SPILLWAY S
=3= / \ L
. =='-‘¢\ : T
o / GANNETT FLEMING CORDORY | U. S ARMY ENGINEER DIVISION
LARGE TREES /@ AND CARPENTER, INC. NEW ENGL AND

CONSULTING ENGINEERS CORPE OF ENGINEERS
BOSTON, MASS. WALTHAM, MASS. .
NATIONAL PROGRAM OF INSPECTION OF NON-FED DAMS) :

PLAN OVERV‘EWF WESTFIELD RESERVOIR DAM
50 w0302010 © 25 50 EXHIBIT C-I
e GUIDE TO PHOTOGRAPHS
SCALE IN FEET DRAWN CHECKED APPROVED |SCALE: AS SHOWN

LL R | D.B.W. | F J K JoaTe 2/81 Jeace C-| °
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WESTFIELD RESERVOIR DAM

(]
r
Photo No. 1
View of upstream slope from right abutment.
I the absence of riprap at top of slope.
a

Photo No. 2

Note

View of dam from left abutment. Spillway bridge

in center foreground.

C-2




WESTFIELD RESERVOIR DAM

Photo No. 3

View of downstream slope. Note widespread minor slumping,
erosion on far abutment and animal burrow in left center.

) °
o 4

L ;

’ ,,5;.. ]

Photo No. 4 #

View of downstream slope. Note widespread minor slumping. ° R

R

"

Cc-3 ®
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WESTFIELD RESERVOIR DAM

Photo No. 5

View of downstream slope, outlet structure and discharge channel.

Photo No. 6 RO

. -

View of downstream slope from left abutment. T
Note slumping and erosion in lower left. RN
RS

C-4 LN
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WESTFIELD RESERVOIR DAM

- N

. ~- ISR SRR
- . 3 g
&

Photo No. 7

View of spillway, bridge, stoplogs and channel looklng downstream.

View of splllway discharge channel looklng upstream.

C~-5 L]
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APPENDIX D

HYDROLOGIC AND HYDRAULIC COMPUTATIONS

...........




— p— .——-,.—.‘f_'..(,._'.._r,,,_v,m.__ _

BV_E{‘.LL_ oaTe 281 SUBJECT stiy o a SHEE™ NO ar_I2 4 ]

cono av__hesate YRI _ Hlydeclogu and Wydrawlies  sos o *

W&s*ﬁz\c\ Reseevnic Dam
Basie Dato o

v e
et
(P BVE T

Dra\'no.ctz. Aceo. = 2.45 wi? ( determined ?(om USC-.\S)
Watershed C\qss'\%\iow\-(ot\‘. ?c\\‘m% Yo vasuntainros

Size :Intermediate (4o ft- high © wox. storaqe = 591 acte - foet) ® |
Hazard Q\as&'\-\(ca*\'on: \-l\';)‘r\ hazard :
Rescrvolr Surrob Aczo.
At sy llwan crest 33 ocres
A4 *o? og s-\'o? \05‘- 324 aqcres ®
At Yop o.? dam : 4% acres
Elevations -
Straambed ot Yo E\. 883.6
lwwvert  sutletr wocks El. 883.L °
5?'\\\\’\\0.1.5 orest El. R16.1 '.-‘f:
'Tce og, 5Jro? \an El. q8.0
Top of dam  (low ?ofﬁ) gl d23.1
TGF o-‘ dam (o.w_rmC\q B\ A24.5 ‘o
S‘rorcu\c, Ca?mi’ns: '.:;__7__
At s"-f\\\wo.;.s Crest 346 ocre it/
AX \;o? s’(oe \03 340 o.c«z.nQ‘c-
A *oY og dam (lew Yo(m%) 59 ) ac.re,-%* —. -
SPE\\wm& LLt\%Jth \q,8 -?c.c‘f S
Length of Dam 350 feek
®
¥ Note @ Elevadions used gcf <‘L?°f+ are ‘wascd ‘.., g
on  gool clevakion o  41®  as  shoon en  LSHS magp. M 3
s assomed that  Fhis  elevation s at Yhe '\'o? ‘j:':;‘f ]
oi; the _‘A-o? \03 in Yhe s?i\\uooj. ’1
S
:‘:‘.f'_': )
. .
. 1
il i e i




5y R2w  paTEAlRLD SUBJECTMLH_L&M__ SHEETNO —= oF _'= ®
v B! -
KD BY G paTE 2B J&@Lﬂ.ﬁqﬂ_&z\_&t&‘ms_— JOB NO

.
Test Floed \v\pou.) :
. For  the  size  ( inteewadiode ) and  Wazacd classiyie cad ine
(\r\tS\A Wazava ) ox \\\Ls-\-%\‘e.‘d Reserveic Cam , Yhae
- re comaanded Yook %\ooé sy Yo PNAP. Cendikicns .
Wil aleo  be  dieded for Y 2. VMF.
L)s'mg Yo NED curves and f\\'u?c\a\\nr\% bedwen
1 Lurve %c(‘ wouvnlramous  Yurtam  end e cune
%o( co\\in Yecran , Yhe  kand x.\ooé t(\\;\cw (P™V) .,
% 2,20 r.‘s }"N\.LL %o( o .45 w® éna\'c\a.c\e afen
Test Tlood \(\X‘\O\U = Qo ® (.45 wC *) 2,270 c{s[m; ) S
Qec= 8500 Js  (PMF) 4
Y2 PME \r\y{\cw’- 21860/, = 2,7%0 c.-?s
®
\\\\um ’Zo;\'\r\,\ CutNne '_‘,':f:f
A ;'-‘..:
Tp Brid ‘—] J 1
/o J T EL922.8
EL923.0 |1 g Bettom of Lowest Beam B
. /9.6 _El. %210 o '
o]
o £/ 918.0
sT0pLol —§ EL 6.7 T
Spillway Crest /‘,_J
A ® )
L PLLLWAY  ErevaTied 1
LooeWwG  DOWNSTERAL ;j’.'i: l-.f‘f
BI'/Jg Deck _‘~
. e
é / S*Dlp/pj .‘ .1
AN .

Seiwhd - SecTion) A-A D‘Z

1
4

1

. - - . - - . M ¢
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o oate I} susleer WL&\'X‘M.H Caamcrwmic Caon SHEET NS D e 12
<0 BY______ DATE F\é&(n\nauc dng \-\MaArau\\‘LS JCB NG ®

i:r\\\_oo(s aaht\s Curve [Centd) _
Low goint o« ‘\'0? of dam s aF 1. QAz3z.v, A SIW\I.Q«.A ® ;
.re&mcs Lurv i -Far o Spl Wil be veed. ¥ s assumed HeoX R
The Wetr ch\)m\r\’m Q- CLW /> o.p?\\‘e.s skl A\ Y°°\ Leuel
reoches 4230 , with mo sig\'\%\‘cm‘\' bridge effeaks. Abeve BI. azy.1, .
F 8 assomad Mok dhe peifran v.,opua&\‘m ()= CA‘('L_:)T*) applies . LA
Jag €< 3.1 In Wk ¢ uovo&\‘m end C= 0.7 N O((%\‘Lb Lavadion . '
Fer ?oo\ \. & 3y, Q= (3\)( \q 5)(Poo\ Bl - 9!5))/2- (?a*cfhﬂ in V‘ou>
Qo= G ) 158) (Yool EL-qT) R (5o lcfj tameve)
Foc ?oo\ el. > 9230 5 G2 (.1)(18.2 )2 x 5202 X (Pocl E,J.—C‘twg"f- (s%f!u) ") L
Qs=(0-7)73-2)( 2x32. 2% (Port T~ 3KL.4)) "2 (Stoyhey oud) :

i

I
St
Y SV NPT W 4

Embankmont Eo)-(n:xﬁﬁo(ve,
The ‘ow area on ‘e Arc>9 o] dom (EVL ®230) s oot °
66 gu.:\ \ona, . The \'ww.w'xhj 24D~ -;OC—\' \mu\\\«., 'S oY an '
CMIUM\@, eleval von eb 324.8, Thz vl \'m) VIR -Eo( PR
Yws  sacthions (5t §
. / Y. / LR -
We = (3.1)60) [fee) 1. = 925 )7* 4 (3.)[24D) { oo} €. - 324.8) °

Combracds '\?.oJr\'r\cr\r Curyes

Totel Dtflow> @ = @sr Qe (@ § Qe os qiven cbove)

C ombingd Qo&h\o% Gutves
Sodea 0 glace _é_*g:‘z!_p%,gammsd__ o :-."_l'
ol _Eev. e (c&;) Qs (gh) Qr (g;q Qe s §;§> D (¢ ;5> " : '4
A16.0 o) 0 o q1¢ 91 ]
970.0 o 4 174 368 260 o
q13.) 0 101 To7 994 194 R
R24.0 (59 890 t,049 54 1,3 o 4
a24.8 412 95 387 ) 034 RTA e ]
a2%.0 S6b 915 1,563 ,05 3 1,621 1
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