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NATIONAL DAM INSPECTION
PROGRAM

PHASE I INSPECTION REPORT
BRIEF ASSESSMENT

Identification No.: MA00622

Name of Dam: Kendall Reservolr

Town: Holden

County and State: Worcester County, Massachusetts

Stream: Kendall Brook - Tributary of Asnebumskit
Brook

Date of Inspection: September 13, 1978

Kendall Reservoir Dam 1s an earthfill dam
located at the northern end of Kendall Reservoir. An
earthfi1ll dike is located at the southern end of the
r ' reservoir., The dam and dike were both constructed

around 1911 for a water supply reservolr by the City

of Worcester. The dam 1s about 1,120 feet long and a
maximum of 39 feet high. The dike 1s about 210 feet
long and 7 feet high. The splllway 1s a rectangular
concrete charnel through the dam. The weir which is
35 feet long, has flashboards 18 inches high. There

|/ | is an outlet conduit beneath the embankment that

< terminates in a concrete headwall at the downstream
toe. Discharge from this conduilt flows north to Eagle
Lake. There is also a gate house located on the dike.

B The outlet conduit from the gate house is regulated by

- the City of Worcester to provide water to the distribu-
tion reservoirs. Flow 1s controlled by slide gates at

- two lnlets under the gate house. The discharge con-

< duit 1s a 30-inch cast-iron pipe which extends 1,000

feet south, and discharges at a concrete distribution

basin.

Additional structures were desligned to allow
water to flow from Qulnapoxet Reservolr and Pine Hill
Reservolir, north and west of Kendall Reservoir. The
purpose was to maintain a high water level in Kendall
and the lower reservoirs (Holden No. 1 and No. 2).

] KENDALL RESERVOIR DAM
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The dam and dike were nelther designed nor con-
structed according to current approved procedures.
Based on the visual inspection, the limited englneering
data, and inadequate maintenance of the appurtenances,
certain conditions at the dam must be corrected to as-
sure the continued performance of the structures.
Generally, the dam and dike are considered to be in
good condition. Because of the potential danger to
lives and property downstream of Eagle Lake, the dam
has been placed in the "high" hazard category accord-
ing to Corps of Engineers guideliines for hazard
potential.

The major problems are the deteriorating con-
crete on the spillway, particularly on the side walls;
the slight seepage in the vicinity of the outlet at the
toe of the dam; and the accumulation of soil and debris
burying the outlet at the headwall.

Hydraulic analyses 1ndlcate that the splllway
(without flashboards) can discharge a flow of 2,022
cubic feet per second (cfs) at elevation (E1l) 820.0,
which 1s approximately the top of the dam,

An outflow test flood of 1,700 cfs (the probable
maximum flood) would raise the reservoir level to a
maximum E1 819.2, and would not overtop the dam.,

It is recommended that the Clty of Worcester
employ a qualified consultant to lnvestigate the seep-
age at the toe of the dam. It 1s also recommended that
the Owner repair the concrete on the spillway, clear
the debris from the outlet, and fill in the animal bur-
rows on the slopes. The Owner should continue the
program of malntenance 1lnspections.

Repair of the spillway and outlet at the dam
should be undertaken by the Owner within a year of
receipt of thils Phase I Inspection Report. The

KENDALL RESERVOIR DAM
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remainling work should be implemented within two years.
An alternative to these recommendations wouyld be to
lower the water level in the reser
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This Phase I Inspection Report on Kendall Reservoir Dam

has been reviewed by the undersigned Review Board members. In our
opinion, the treported findings, conclusions, and recommendations are
consistent with the Recommended Guidelines for Safety Inspection of
Dams, and with good engineering judgment and practice, and is hereby
submitted for approval,
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PREFACE

This report is prepared under guldance contained
in Recommended Guidelines for Safety Inspection of
Dams, for a Phase I Investigation. Coples of these
guidelines may be obtalned from the Office of Chief of
Engineers, Washington, D. C. 20314, The purpose of a
Phase I Investigation is to identify expeditiously
those dams which may pose hazards to human 1life or
property. The assessment of the general conditlion of
the dam is based upon available data and visual inspec-
tions. Detailed investigation, and analyses involving
topographic mapping, subsurface investigations,
testing, and detailed computational evaluations are
beyond the scope of a Phase I Investigation; however,
the investigation 1s intended to identify any need for
such studies.

In reviewing this report, it should be realized
that the reported condition of the dam 1s based on
observations of fleld conditions at the time of inspec-~
tion along with data avallable to the inspectlon team.
In cases where the reservolr was lowered or drained
prior to inspection, such action, while improving the
stabllity and safety of the dam, removes the normal
lcad on the structure and may obscure certain condi-
tions whilch might otherwise be detectable if inspected
under the normal operating environment of the struc-
ture.

It 1s important to note that the condition of a
dam depends on numerous and constantly changing inter-
nal and external conditions, and 1is evolutionary in
nature, It would be incorrect to assume that the pre-
sent condition of the dam wlll continue to represent
the conditlion 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.

Phate I inspections are not 1intended to provide
detalled hydrology and hydraulic analyses. In accor-
dance with the established Guidelines, the Spillway
Test flood 1s based on the estimated "Probable Maximum
Flood" for the region (greatest reasonably possible
storm runoff), or fractions thereof. Because of the
magnitude and rarity of such a storm event, a finding
that a splllway will not pass the test flood should not
be interpreted as necessarily posing a highly inade-
quate condition. The test flood provides a measure of
relative spilllway capacity and serves as an ald in
determining the need for more detailed hydrologic and
hydraulic studies, consldering the size of the dam, its
general conditions and the downstream damage potential.

KENDALL RESERVOIR DAM
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OVERVIEW
KENDALL RESERVOIR
HOLDEN, MASSACHUSETTS

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

PHASE I INSPECTION REPORT

KENDALL RESERVOIR DAM
SECTION 1
PROJECT INFORMATION

1.1 General

Qe

Authority. Public Law 92-367, August 8, 1972,
authorized the Secretary of the Army, through
the Corps of Englneers, to initlate a national
program of dam inspection throughout the

U 1ted States. The New England Division of
the Corps of Engilneers has been assigned the
responslbllity of supervising the inspection
of dams within the New England Region.

Metcalf & Eddy, Inc. has been retained by the
New England Division to inspect and report on
selected dams 1n the State of Massachusetts.
Authorization and notice to proceed was issued
to Metcalf & Eddy, Inc. under a letter of July
28, 1978, from R_1lph T. Garver, Colonel, Corps
of Engineers, Contract No. DACW 33-78-V-0306
has been assigned by the Corps of Engineers
for thls work.

Purpose

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

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

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

KENDALL RESERVOIR DAM




1.2 Description of Project

a.

Location. Kendall Reservolr Dam 1s located on
Kendall Brook, a tributary of Asnebumskit
Brook, in the Town of Holden, Worcester
County, Massachusetts (see Location Map).

Description of Dam and Appurtenances. There
are two impoundment structures on Kendall
Reservoir: an earthfill dam at the northern
end, and an earthflll dike at the southern
end. Route 31 (South Road) crosses the
reservolr on an embankment near the southern
end (see lLocation Map). The main dam is a
maximum 39 feet high and 1s divided 1nto two
sections by a ridge of natural ground. The
east section 1s about 740 feet long and the
west section about 380 feet long. The flat,
grass—~covered crest 1s about 25 feet wide.
The average elevation of the crest varles only
slightly from 819.9 at the upstream side, to
820.7 at the downstream side. The upstream
face of the dam 1s protected with riprap, and
the slope 1s estimated at 2:1 (horizontal:
vertical). The downstream face, which is
covered with grass, slopes at about 2 to
2.5:1. The toe at the downstream slope 1is
generally at the tree line,

There are three manholes on the crest of the
dam: two, 100 feet, and one, 400 feet west of
the right abutment., The first two manholes
provide access to a surge relief chamber and
two valves. The line is a 36-inch riveted
steel force main through which water is pumped
from Quinapoxet Reservolr to Kendall Reser-
voir. Two 11 mgd (million gallons per day)
pumps at Quinapoxet Reservoir pump the water
through the line. The outlet for the pipe 1s
submerged about 10 feet below the elevation of
the crest of the spillway. A blow-off pipe
for this line can be seen protruding from the
upstream face of the dam, overhanging the
reservolir.

The third manhole, at 400 feet west of the

east abutment, provides access to the low-
level outlet. This manhole was opened, and

KENDALL RESERVOIR DAM




TWY W TR YW T TN TR TR TR T Y T W W R W S AL S Bl i S S S Bl i SRS et e o S P B g i Bkt e Mk mpie atacg

found to be a dry, concrete chamber. The gate
valve was not visible from the ground surface,

There 1s a concrete headwall at the outlet of
the conduit, in the woods beyond the down-
stream toe of the dam. Thils headwall is
mostly buried under soll and debris, and the
plpe is not visible.

The concrete rectangular channel spillway 1is
located about 350 feet east of the west abut-
ment. It 1s a flat, broad-crested welr con-
structed with a concrete slab and concrete
slde walls.

The crest of the splllway, which 1s 35 feet
long, is at E1 813.0 (benchmark elevation
estimated from a U.S.G.S. topographic map).
. Flashboards on the crest of the welr are 1.5
‘5 inches thick and a total of 18 inches high.
The flashboards are supported by seven square
iron pins. There 1s also a concrete arched
- footbridge spanning the spillway. The spilll-
S way side walls are 8 feet high at the maximum.
The concrete downstream channel is 35 feet
wlde, 130 feet long, and slopes at about T7:1
(estimated from Figure B-1). The side walls
are also concrete, and about 3 feet high.

The Asnebumskit Canal (see Figure B-2) is an
open concrete channel that conveys water from
Pine Hill Reservoir to Kendall Reservoir. The
discharge splllway for the canal is located
upstream of the west abutment of the dam.
Water flows over the 120-foot long concrete
weir and down a gently dipping (3:1) field-
stone cascade., The crest of this welr is 3
feet higher than the crest of the spillway at
the dam. Flow into the canal and therefore
into Kendall heservoir 1s controlled by a dam
and headworks situated about 1/2-mile north-
west on Asnebumsklt Brook.

The dike at the southern end of the reservoir
is 210 feet long and a maximum of 7 feet high
(see Figure B-3, Plan of Dike). The crest of
the dike 1is generally 27 feet wide, except 1in
the area of the gate house. The elevation of
the grass-covered crest varies from 820.8 to

KENDALL RESERVOIR DAM




o 823.0., The upstream slope 1s approximately
3:1 and covered with riprap. The downstream
'l face, which slopes at 2:1, 1s covered with

grass. There 1s also a concrete staircase on
downstream face that 1s used as a walkway to
the gate house.

Lo

’

The gate house 1s located on an earth berm
which extends into the reservoir from about
the midpoint of the dike. It i1s a single-

- story concrete superstructure on a concrete
foundation. The intake structure 1s rectan-
X gular and extends below the floor of the gate
- house. Two gates allow water to enter a
buried 30-inch cast-iron outlet pipe which
leads to the distribution basin about 1,000
feet downstream,

1

T
e’y

c, Size Classification. Kendall Reservoir Dam 1s
: classified In the "intermediate" category
9 since 1t has a maximum helght of 39 feet and a
maximum storage capaclity of 3,915 acre-feet.

d., Hazard Classificatlion. Kendall Reservoir is
sltuated in an undeveloped rural area north-
. west of the Clty of Worcester. Fallure of the .
l dike would result 1in mlnor damage to woodland . @
o before the flood was channeled into Tatnuck
. Brook and Holden Reservoir No. 1. However, 1f ‘
o the dam failed, the resulting flood water oy
e would be discharged to Eagle Lake, about R
1/4-mile downstream. Flood water from Kendall —
(/] Reservoir would ralse the level in Eagle Lake, _.
o

o resulting in flooding in the Main Street and
High Street areas north of Eagle Lake, and

e considerable damage to property, and possibly o
A loss of 1life, For this reason, the dam has AN
w been placed in the "high" hazard category. s
) This hazard would be compounded if the flood- . :
- ing resulted 1n failure of the Eagle Lake dam B
| as well, DR

e e. Ownership. The reservolr, dam, and dike are B
ﬁ' owned by the Department of Public Works Opera- a e
tions-Water, City of Worcester, 20 East .
Worcester Street, Worcester, Massachusetts and PRRCS
. are a significant element of the water supply
. system. Mr. Kenneth Starbard, Supervisor of
Water Supply (telephone 617-829-4811), granted

» KENDALL RESERVOIR DAM




permission to enter the property and inspect
the dam.

f. Operator. The Supervisor of Water Supply and
his staff operate the outlets at the dam as well
as pumping statlons appurtenant to the system.

' g. Purpose of Dam. The purpose of the dam 1s to
1 — provlide storage for the City of Worcester
water supply. There are four other integrated
reservoirs in the area: Quinapoxet to the
north, Pine Hill to the west, and Holden
m Reservoirs No., 1 and No. 2 to the south.

h. Design and Construction History. The only

plan avallable for this dam 1s dated 1905.
However, the dam was presumably constructed
sometime after 1911, which is when the design
was approved by the Worcester County Commis-

s sioners. The Asnebumskit Canal, from Pine

¢ Hi111l Reservoir, was apparently bullt at about
the same time., The force maln from Quinapoxet
Reservolr was not in operation until 1931,
Generally the dam has been maintalined in good
condlition since the time of construction.
Slight seepage through the embankment of the

Il dam has been noted since the earliest inspec-

- tion reports (1928). An inspection report

dated 1965 cited the deterioration of the

) concrete spillway. There 1s no record of sub-

v sequent repairs to the concrete. In fact, the
inspection reports for both 1965 and 1973 have

] descriptions simllar to the present condition

- of the spilllway. According to the Superviscr
of Water Supply, the only previous work in the
area pertalned to the maintenance of the
embankment and grounds,

1. Normal Operational Procedures. The normal
operating procedure at this dam, and at the
other dams in the area, 1s to attain maximum
storage 1n the reservolr, without any waste
(overflow) out of the watershed via the
spillway. For this reason the flashboards at
the spillway remain in place all year round.
In addition to direct surface drainage,
Kendall Reservolr receives flow from both
Quinapoxet and Pine H1ll Reservoirs. Dis-
charge from the reservoilr 1s through the

} KENDALL RESERVOTR DAM
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outlets at the dike, and eventually into
distribution reservolrs (Holden Reservolrs
No. 1 and No. 2). These outlets remain open
as required to maintaln the water level in
Holden Reservoir No. 2.

1.3 Pertinent Data

a.

Drainage Area., The direct dralnage area to
Kendal% Reservoir is approximately 1,209 acres
(1.89 square miles). It consists of hilly
woodland areas with limited residential devel-
opment on South Road (Route 31), Storage at
the reservolr 1s increased by pumping from
Quinapoxet Reservoir (maximum rate 22 mgd) and
discharge from Pine Hill through the Asnebum-
skit C_nal.

Discharge at the Dam Site. Normal discharge
from the reservoir occurs over the spilllway at
the dam, to the tributary stream leading to
Eagle Lake, about 1/4 mile downstream. Water
for the water supply system is discharged
through the gates at the dlke. Water flows
across the drainage divide in a buried 30-inch
cast-iron pipe to an open distribution pool
about 1,000 feet south of the dike. From
there the flow travels in a natural stream
channel (Tatnuck Brook) to Holden Reservoir
No. 1.

Hydraullc analyses indicate that the spillway
can discharge 2,022 cfs at about El1 820,0,
which is approximately the top of the dam., An
outflow test flood of 1,700 cfs (the probable
maximum flood) will not overtop the dam.

The dam was not overtopped in the 1938 or 1955
floods.

Elevation (feet above Mean Sea level (MSL)).
A benchmark was established on the crest of
the spillway at E1 B13.0 which was estimated
from a U_ S. Geological Survey topographic
map.

(1) Top dam: Main Dam: 819.7 to 821.0
Dike: 820.3 to 823.0

(2) Test flood pool: 819,2
KENDALL RESERVQOIR DAM
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(3) Design surcharge (original design):
Unknown

(4) Full flood control pool: Not applicable
(N/An)

(5) Recreation pool: N/A

(6) Spilllway crest: 813.0

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

(8) Sgream bed at dam (outlet channel):
782.0

(9) Maximum tailwater: None
d. Reservoir
(1) Length of maximum pool: 7,200 feet
(2) Length of recreation pool: N/A
(3) Length of flood control pool: N/A

e. Storage (acre-feet)

(1) gest flood surcharge (net): 1,060 at El
19,2

(2) Top of dam: 3,915
(3) Flood control pool: N/A
(4) Recreation pool: N/A

(5) Spillway crest: 2,700 (with 18-inch
flashboards)

f. Reservoir Surface (acres)

¥(1) Top dam: 171
#(2) Maximum pool: 171

¥Based on the assumption that the surface area will not
significantly Increase with changes 1n reservoir eleva-
tion from 813.0 to 820.1.
KENDALL RESERVOIR DAM
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(3) Flood=-control pool: N/A
(4) Recreation pool: 171
(5) Spillway crest: 171

g. Dam

(1) Type: Main dam: earthfill
Dike: earthfill

(2) Length: Main dam: 1,120 feet
Dike: 210 feet

(3) Height: Main dam: 39 feet - maximum
Dike: 7 feet - maximum

(4) Top width: Maln dam: 25 feet
Dike: 27 feet

y v

Y (5) Side slopes: Main dam - Upstream: 2:1
Downstream: 2 to 2.5:1
Dike - Upstream: 3:1

Downstream: 2:1

(6) Zoning: Unknown

g (7) Impervious core: Shown on plan (Figure
B-2) but no additional information.
(8) Cutoff: Unknown
Q (9) Grout curtain: Unknown
1. Spillway
(1) Type: Broad-crested weir -~ flashboards
(2) Length of weir: 35 feet
(3) Crest elevation: 813.0
814.5 (top of
flashboards)
. (4) Gates: None
(5) Upstream channel: Stone pavement, and
concrete wingwalls,
i& (6) Downstream channel: Concrete channel
with vertical walls; maximum 35 feet

KENDALL RESERVOIR DAM
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wide, 3 feet deep. Channel is 120 feet
long, then changes to stone pavement and
natural stream bed.

j. Regulating Outlets. The low level outlet at
the dam 1s not vislble, but 1s reported operat-
ed by a gate valve accessible through a man-
hole on the crest. The outlet at the dike
consists of a concrete gate house bullt over
an open, rectangular well. Two outlets con-
trolled by a slide gate allow flow to enter
the 30-inch cast-iron outlet pipe which leads
to the distribution pool about 1,000 feet
downstream,

] KENDALL RESERVOIR DAM
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SECTION 2

ENGINEERING DATA

2.1 General. The only plans avallable for Kendall

Reservoir Dam are a plan of the spillway and iﬂ?iﬁ;}
embankment, dated 1905, and two plans of the b
Asnebumskit Canal, Headworks, and spilllway, dated @

1906. There are no plans for the dike. There are
no specifications or computations available from
the Owner, State, or County offices, relative to
the design and construction of the dam or dike. :
The remaining data available for this evaluation _ ] J

A adhd

were visual observations made during inspection, .8
review of previous inspectlon reports, and con- -
versations with City, State, and County personnel.

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

Also, we acknowledge the cooperation and assis-
tance of personnel from the Worcester County
Engineer's Offlice: Messrs., John 0O'Toole, Joseph
Brazauskas, and Mr. Wallace Lindquist - recently
retired from county service,

Mr. Kenneth Starbard, and personnel from the
Worcester Department of Public Works Operations-
Water, provided information on the construction,
history, and operation of the dam,

2.2 Construction Records. There are no constructilon
records available.

2.3 Operating Records. Operation records are kept at
the Department of Public Works office in
. Worcester. These are dailly reports of water
: level, storage volume, rainfall, pumping rates

from Quinapoxet Reservolir, depth of flow over
r weir, and volume of overflow into Wachusett
= Reservoir,
] KENDALL RESERVOIR DAM
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2.4 Evaluation

a. Availability. There 1s very little engineer-
ing data available for this dam. The Depart-
ment of Publlic Works fille 1s incomplete,

b. Adequacy. The lack of in-depth engineering
data did not allow for a definitive review.
Therefore the adequacy of thls dam could not
be assessed from the standpoint of reviewing
design and construction data, but is based
primarily on visual inspection, past perfor-
mance history and engineering judgment.

c. Validity. The 1905 drawing of Kendall Dam was
compared to the existing conditions at the
site. Apparently the gate house shown on the
plan was never constructed, This and other
minor discrepancies suggest that the drawing
is not entirely valid.
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SECTION 3

VISUAL INSPECTION

Findings

a e

Ceneral. The Prase T Inspection of the dam
and dike at Kendall Recservclir was performed on
September 13, 1978. A copy of the inspec-
tion checklist 1s ir Appendix A. Previous
inspections of thls dam have been made by
others since 1G24, £ prartial listing of these
inspections 1s 1n Arpendix E. Copies of the
1973 inspection reports by the Massachusetts
Department of Publlc Works for both the dam
and the dike are also included in Appendix B.

Dam, The earthfill dam at the north end of
the reservoir is in good condition. The major
area of concern is the seepage abtout 55 feet
beyond the downstream toe of the dam. This
seepage occurs In the woods, in the vicinity
of the buriled concrete headwall of the low-
level outlet., Slight settlement of the crest
was noted along the alignment of the outlet
pipe. A second area of slight seepage was
noted at the downstream toe of the embankment,
to the left of the spillway. In addition, a
number of anlimal burrows were apparent on the
crest and downstream slope of the dam. Other-
wise the embankment is flat, straight, and
free of trees and brush. The riprapped up-
stream slope of the dam 1s in very good condi-
tion. Generally, the embankment appears to be
well-maintained by the Owner.

Appurtenant Structures. The spilllway at
¥iendall Dam 1s in poor condition due to
deterioration of the concrete. The side
walls, from the approach to the discharge
channel, show severe spalling and efflores-
cence. The relnforcing is visible in many
locations, and beginning to rust, and the
crumbled concrete 1is accumulating on the floor
of the spillway. Minor amounts of grass are
growing in the construction joints on the
concrete slab, and along the base of the side
walls. The rest of the channel flocr 1s in

KENDALL RESERVOIR DAM
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good condition and clear of debris and vegeta-
tion. The flashboards are in place, and
appear to be in good ccndition,

The low-level outlet structure at the dam

could not be inspected. The 1nlet is sub-
merged in the reservoir, and although the
access manhole was opened, the gate valve was
not visible from the grourd surface. The head-
wall for the condult outlet 1s turied under
accumulated dirt and debr'c<, and there are
signs of seepage 1in the area, /Ipparently the
outlet has not been used in many years. The
force main which conducts water from Quinapoxet
and Pine Hill Reservoilrs 1s located near the
right abutment, but the pipe 1s buriled and the
outlet in Kendall Reservolr i1s submerged.

The side channel spillway at the right abut-
ment of the dam discharges water from the
Asnebumskit Canal. The stone cascade on this
spillway 1s 1n good condition, with only a few
weeds growing between the stones. The con-
crete lining of the canal 1s also in good
condition,

The dike and water supply outlet are located

at the southern end of Kendall Reservolir. The
earthfill dike tiles into natural ground at both
abutments, The crest is flat and clear of
brush and trees., A concrete stairway is
located on the downstream slope. The riprap

on the upstream slope is in good condition, and
supports only small amounts of vegetation.,

The gate house at the dike was opened by the
Supervisor of Water Supply for a brief inspec-
tion. Two slide gates regulate flow from the
reservelr to the gate house well, Screens are
used In the influent channels to collect float-
ing debrls. The screens are checked dailly and
cleaned 1f necessary.

Reservoir Area. Since Kendall Reservoir is
used for a public drinkirng water supply, devel-
opment 1s prohibited near the reservoir. All
the shorefront property is owned by the City

of Worcester. The entire drainage area is
hilly woodland, wlth only a very few houses,

KENDALL RESERVOIR DAM
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State Route 31 (South Road) crosses the reser-
voir near its southern end. The only other
road 1n the watershed 1s the private property
of the Worcester Department of Public Works.

o e. Downstream Channel., Discharge from the

~ spillway flows down the rectangular concrete-
lined channel, over a short section of rock
pavement, and into the natural stream channel.
The channel is free of debrilis, and reiatively
clear of vegetation. The stream continues
through woodland to Eagle Lake, about 1,500
feet north of the dam.

3.2 Evaluation. The dam and dike at Kendall Reservoir

o appear to be in good condition. However, the

- seepage through the downstream toe of the dam

. indicates a potentially hazardous situation, and
the spillway 1is in a deteriorated condition,

. These structures are not adequately maintained.

[ § Recommended measures to lmprove these conditions

are stated in Section 7.3.
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SECTION 4
OPERATING PROCEDURES

Procedures. The storage in Kendall Reservoir 1s
carefully controlled by the Department of Public
Works Operations-Water, as it is a significant
element in the public water supply system of the
City of Worcester. Conduits, both pipeline and
open canal, connected to the reservoir, supply
water either by gravity from Plne Hill Reservoir
in the west, or by pumping from Quinapoxet Reser-
voir, north of Kendall Reservoir. In addition, it
is possible for the operators to reverse the
process and pump water back up to Pine Hill Reser-
voir when necessary. Water stored in Kendall
Reservolir is allowed to flow through the 30-inch
pipe at the southern outlet to a distribution pool
about 1,000 feet downstream. The water flows from
the pool, which 1s also used for gaging flow in an
open channel to Holden Reservoir No. 1. The pur-
pose of the procedure is to: 1) maintain the
maximum safe storage in all five reservoirs in the
system, and at the same time prevent waste by over-
flow out of the watershed via the spillways, and
2) maintain a high water level in Holden Reservoilr
No. 2, the last reservolr 1n the system which
serves the City of Worcester.

Daily records of operating procedures are main-
talned by the Worcester Department of Public
Works.

Maintenance of Dam., The Supervisor of Water
Supply for the Worcester Department of Public
Works retains a staff for malntenance of the dam
and related facilities. The regular work consists
of mowing the grass on both the dam and the dike,
removing brush and debris from firelanes, brooks,
and the spillway chanriel, and clearing dead wood
from the watershed area, as well as regulating the
water levels in the reservoirs.

Maintenance of Operating Facilities. The screens
at the gate house are checked daily and cleaned if
necessary.

KENDALL RESERVOIR DAM




4,4 Description of Any Warning System in Effect.
There are no warning systems 1n effect at this

F dam.

4,5 Evaluation. An effective operating program has
¢ been developed for ensuring a constant supply of
- water to the City of Worcester, Mailntenance of
the dam and watershed is regularly scheduled, how-
- ever, more attention should be pald to the mainten-
- ance of appurtenances - particularly the spillway
and low-level outlet. 1In addition, the need for
an emergency warning procedure 1s evident, con-
S sidering that the dam is in the "high" hazard
< category. Recommendations for a more thorough
malntenance program and a warning system are
L included in Section T7.3.

[ KENDALL RESERVOIR DAM
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SECTION 5
HYDRAULIC/HYDROLOGIC

5.1 Evaluation of Features

a. Design Data. The probable maximum flood (PMF)
rate was determined to be 2,000 cfs per square
mile., This calculation 1s based on an average
drainage area slope of 6.6 percent, the pond-
plus-swamp area to drainage area ratio of 14
percent, and the U.S. Army Corps of Engineers'
Flow Rates (dated December 1977). Applying
the full PMF rate to the 1.89 square miles of
drainage area results 1in a calculated peak
flood flow of 3,780 cfs as the inflow test
flood. By adJusting the inflow test flood for
surcharge storage, the maximum discharge rate
was established as 1,700 cfs (900 cfs per SRERES
square mile) with the water surface at El . 2
819.2. During peak outflow, the spillway R
(without flashboards) would be discharging 100
per¢cent of the surcharge, and about one foot
of freeboard would remain at the dam. Hy-
draullc analyses indicate that the spillway
has the capaclty to discharge up to 2,022 cfs
at reservoir E1 820 (approximately the top of
the dam).

b. Experience Data. The dally operating records RS
for the 1938 and 1955 floods were reviewed at Dl

the Department of Public Works office. These .
indicated that the dam was not overtopped in S
either storm. AT

1,
*
v
I
e
.
1,
1
e
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c. Visual Observations. At the time of the in-
spection the water level in the reservoir was
— almost 2 feet below the crest of the spillway.
. The concrete on the spillway and particularly
on the sidewalls 1s badly spalled. Although
this condition 1s not particularly hazardous
at this time, it should be corrected as con-
.- tinued deterioration could result in collapse el
of the spillway walls. Also, the low-level L
outlet at the dam was blocked with soil and S
debris. This should be cleared to allow the S

[ 1R
T

e
o, 8,0
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' d. Overtopping Potentlal. As noted previously,
nelther the dam nor the dike would be over-

‘ : topped by the test flood. Were the dam to

oy fail, the inltial outflow would be in the
order of 45,000 cfs, producing an initial wave

; with a height of 13 feet at a velocity of 10

o feet per second.

It would take 2.2 hours for the reservoir to
- drain, and the flood would flow to Eagle Lake.

S+
b’ KENDALL RESERVOIR DAM
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6.1 Evaluation of Structural Stabllity

Eladt Shs Mg Bl Jhett S i ias ia® gy g

SECTION 6 e
STRUCTURAL STABILITY

ae.

Visual Observatlons.

The evaluation of the S

stability of Kendall Reservoir dam and dike is
based on the visual 1inspection conducted on
September 13, 1978,
3, Visual Inspection, the embankments appear
to be 1n good condition.
near the downstream toe and the numerous
animal burrows indicate a possibly hazardous
situation,

Design and Construction Data.

As discussed 1in Section

However, the seepage

There 1is only

one plan avallable on the design of this dam,

This plan (Figure B-2) shows a core wall of

unidentified composition.

The validity of o

this drawing is 1n question, however, because AEARATVE

it also shows a two-=-story gate chamber which
does not exist at this time.
information does not appear to exilst on the

type, shear strength, and permeablility of the
soil and/or rock materials of the embankment.

Operating Records.

Furthermore,

There is no evidence that

instrumentation of any type was ever installed
in Kendall Reservoir Dam.

The performance of . ;;fﬁ5

this dam under prilor loading can only be L
inferred by physical evlidence at the site. o

Post-Construction Changes.

There are no as-

bullt drawings available for Kendall Reservolr

Dam.

Seismic

Stabllity. The dam is located in

Selsmic
Phase I
warrant

Zone No. 2 and in accordance with
"Recommended Guidelines" does not
selsmic analyses.

KENDALL RESERVOIR DAM
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SECTION 7

ASSESSMENT, RECOMMENDATIONS, .
AND REMEDIAL MEASURES isace

7.1 Dam Assessment

a., Condition. Kendall Reservoir Dam was nelther =
designed nor constructed according to the cur- ‘
rent approved state-cof-the-art procedures,
Based on the visual inspection of the site,
there are areas of concern which must be cor-
rected to assure the continued performance of
this dam. Generally, the dam 1s considered to
be in good condition. The major problems are
the deterlorated concrete on the spillway, and A
the seepage at the downstream toe of the dam, T
near the buried outlet headwall. :

PR
e e Sty

Hydraullc analyses indicate that the spillway . ®

without flashboards can discharge a flow of L
1,700 cfs (the full test flood) without over- e
topping the dam, RIS

b. Adequacy. The lack of in-depth engineering e
data did not allow for a definitive review.
Therefore the adequacy of this dam could not
be assessed from the standpoint of reviewing
design and construction data, but is based
primarily on visual inspection, past perfor-
mance history and engineering judgment.

c. Urgency. The recommendations and remedial
measures outlined below should be implemented
by the Owner withln two years after receipt
nf this Phase I Inspection Report. However,
repalir of the concrete walls and floor of the BRI
*pi1llway should be undertaken within one year. g

LA \‘;_'x;\

d. leed for Additional Investigations. Addi- el
*1ional Investigations to further assess the -ﬁﬁﬁﬁ?
ndequacy of the dam are outlined below in A
fection 7.2, Recommendations. RO

7.2 PFecommendations. In view of the concerns over the , K
contirued rerformance of the dam it is recommended RN
that tre Owrier emplecy a qualified consultant to AR
investlgate the seepage at the toe of the dam,

KENDALL RESERVOIR DAM
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The recommendations on repairs and maintenance
procedures are outlined below under Section 7.3,
. Remedial Measures.

7.3 Remedlial Measures

a. Operating and Maintenance Procedures. The

ground and embankments of the dam and dilke are
- well maintained. However, it 1s recommended
that the Owner add the following ltems to the
maintenance program:

‘- (1) rebuild or repair the concrete sidewalls
to the spiliway, and resurface the floor
of the channel

34

(2) replace the "permanent" flashboards with
collapsible flashboards designed to break
away during periods of high flow or
remove the flashboards,

(3) remove the debris from the low-level out-
let, and clear the trees away from the
toe to expose the seepage area,
, (4) fill in the animal burrows on the crest
. and downstream slopes of both the dam and
- the dike,
(5) all repairs and maintenance should be BRI
undertaken in accordance with all applic- RN
able State regulations, .Y
o

v (6) 1institute a definite plan for surveil-
lance and a warning system during periods
of unusually heavy rains and/or runoff,

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

7.4 Alternatives. An alternative to implementing the
recommendation and the malntenance procedures
itemized above would be to lower the water level
in the reservoilr.

KENDALL RESERVOIR DAM




APPENDIX A

PERIODIC INSPECTION
CHECKLIST
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1.

3

PERIODIC INSPECTION

PARTY ORGANIZATION

Kendall Reservew

Ed Greco

DATE__13 Sept. 1978
TIME_ 1100 pm

WEATHER_sSunny 70°

W.S. ELEV.®s1.7 U.S. — DL.Z.

Aosumed benchmark El 813 on
Qresr d( SP.'|w49 Breeced en US(-E

6. fopegmpnie map
Susan Perce 7.
Dan Bornsten 8.
Lyle an%n 9.

10.

JECT FEATURE

INSPECTED BY REMARKS SN

E-Grees[ S. Pierce
L. Bfanayn ! D. Bornstein
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AREA EVALUATED CONDITIONS
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DATE q-13-75%
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PERICI:IC INSPECTICN CHECK LIST

TROJEDT Kengall _Leseoyeir DATE  q-13%-7% B

PhoOOEDT FEATURE  Gate Howse NAME L 6/(400?00 -

D Bornsten

AREA ZVALUATED

CONDITION

cemr oy
T
Fa—")

L - CONTROL TCWER

e e o
WoORKS

S "unicrete and Structural

Poured  woncrete sapeesTructure and <
4oundal on . bt m edd A Ccirthry Bermy

Cnoredr ncadecall ot wls bace of SNUCH B,

Condition
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orndition of Joints geed -
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PERIODIC INSPECTION CHECK LIST
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PROJECT Kepdoll  Lescrvo,r— DATE q-13-7%
PROJECT FEATURE Sellway NAME L. Branagan
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AREA EVALUATED

CONDITION

OJTLET WORKS - SPILLWAY WEIR,
~nPPROACH AND DISCHARGE CHANNELS

a. Approach Channel
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serere etdloresconce:

noe 5(’?(7%(’.

Drain Holes

none

(@]

Jischarge Channel

Concree onanne! Cnanges 10 €urth evannel

General Condition
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Loose Rock Overhanging
Channel

none
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ione

Floor of Channel

Corcrete Slabs (honge tt eartt Cnanne

Jtner Obstructions

none
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F PLAN OF DAM AND PREVIOUS

: INSPECTION REPORTS
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{: Page
- Figure B-1. Plan of Dam, 1978 Survey B-1

= Figure B-2. Plan of Dam B-2

(\ Figure B-3. Plan of Dike B-3

= Figure B-4., Plan of Canal at Dam B4

} Previous Inspections (Partial Listing) B-5

- Inspection Reports by Massachusetts Department

G of Public Works, March, 1973 B=-7
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.. Recvd o p=7a
: Dr ot WW 1 1=30-74 - Fuee
" INSPECTION REPORT ~ DALS AID RESERVQIRS

1. Locations Clty/Town __ MO LLE N Dam Noe 3-14-/3% -4
3 —_— — rHicrHAU D
[ Name of Dam SXENDLALL RES, BAM_ Inspected by i
.

Date of Inspectidn A7ALCH 27 /972

Prev. Inspection

2. Owner/s: per: Assessors

' Reg. of Deeds Pers. Contact
— . e Z . 4

e CIYY oF worcgsTar Fpines s L bnarl Liry HrwnteZ
Nane Ste & Nos / City/Town State Tel. Noa

2.
Name Ste & Hoe City/Town State Tel, Hoa

3. )
Name St. & No. City/Town State Tel. No,

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

Name: St, & No,t
City/Towns States Tel,Ho,:
4, Yo, of Pictures taken NOo N e
5., Degree of Hazards (if dam should fail completely)#* -
le Minor 2, Moderate
3. Severe v//r' 4, Disastrous

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

6. Outlet Controlt Automatic Manual

yes; No,

NOoNE Operative

Commentsy FUASHBDABLS comnTEIL NEIGCHT 0X wATER. AT
- SPILLwAaYy

7o Upstream Face of Dam: Condition:

le Good V// 2, Minor Repairs

R

3, Major Repairs 4, Urgent Kepairs

[~ .arCommentss

BRI B
N TR AT (N AP R . . . - N R L. . . . . R .- .. A PO
L I R A T S T P P S P A T T W S e S PPN TR P P IR R I Sy S S ST T D T T I A S J
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| i 3 v g T e e L 2 2 o 3 e et s R e St A e Jhaiefier dihe s e tofiare s v Aah s <ol

el
s %

8, Downstream Face of Dams

b -2- DAL NO. S /34 - ¢

Condition: 1. Good 2, Minor Repairs

Ef 3, Major Repairs 4, Urgent Repairs

Commentss

9. Emergency Spillway:s MO NE
Conditions 1, Good 2, Minor Repairs

3. Major Repairs 4, Urgent Repairs

Comments:

10, Water Level at time of inspection: G ft. above__ below (/
top of dam O principal spillway
other

11, Summary of Deficiencies Noted:

Growth (Trees and Brush) on Embankment MO
Animal Burrows and tlashouts MO
Damage to slopes or top of dam M o
Cracked or Damaged Masonry Y E S (‘5‘66 #/%7
Evidence of Seepage /v o <
S Evidence of Piping L o
t Erosion MO
¢ " Leaks Mo
b Trash and/or debis impeding flow MO
Fp Clogged or blocked spillway N O
(. Other N O

[.j -8 SRS

. . . . «® e . . .
Lo e Tl . T . R

TN I A IO o & X e e .- . L
VLWL IEGRPIT S0 W WL W R VLTI WS W, PRI WIS T GH. DY LIPS G W SOV Ui o, o
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. * gl ol A A" i S i - b e~~~ e = - Padhirahs vaduney ottt mbaira e

3= ' DAl; NOw 3—/4 - 134 =4

12, Remarks & Recommendationss (Fully Explain)

THIS DLAM

1S WELL KKERT BY cITV 0F WORLESTER

WATER bEPT, THERE s sorE SPALLING OF THE

CEMENT CONCRETE WALLS oF ritE SPILLWAY,
THIS PRESENTS NO PANGER TO O AM,

13, Ove-<ll Condition:

et

e
»i, .
LA
;'nﬁ. .
ﬁx‘;

. Tet
PR

FI\ -
PO

1,
2.
3.
4,

5.

- P
AR
PSR

Safe l/

Minor repairs needed

Conditionally safe -~ major repairs necded

Unsafe

Reservoir impoundment no longer exists (explain)

Recommend removal from inspection list




4 S T P mr—— — e e e iy Py

FyC-s

] 30

gés 7on Co[;’)/

DESCRIPTION COF DAM

DISTRICT 3

’ Submitted by ,.’Z{fg:;y\/b = KANN Dam No. _3 ~/% =134 - 4
’ Date _MARCH 27 1973 City/Town _HOLLEN
Name of Dam KENDLA L/ FES bAM
l.rLocatiom Topo Sheet Noe 20 <

Provide 8L" x 11" in clear copy of topo map with location of
Dam clearly indicated.

2. Year built:

Year/s of subsequent repairs

3, li'urposo of Dams: lilater Supply l/ Recreational

" Irrigation __ “Other

i:.Drainage Area: 9-35— s~q. mi, acres
v 5. Normal Ponding Area:s /75 acres; Ave, ‘depth
:‘- . Impoundrent: gals.; acre ft,
6., No, and type of dwellings located adjacent to pond or reservoir
P NONE f1.e. summer homes, etce
] 7. Dimensions of Dams: Length lIOO'i' . Max., Height 25t
N Slopess Upstream Face 21
Downstream Face A/
E Width across top 30'*
'_ 8o Classification of Dam by Materials
[ Earth v Conc, Masonry l/ Stone Masonry
Timber Rockfill v Other
3 9+ A. Description of present land usage downstream of dams
3 q0 X rural; (0 % urban,

g B. 1Is there a storage area or flood plain downstream of dam which
could accomodate the impoundment in the event of a complete
dam failure? yes no v -




A% 2 =20 RAC M e R AR

iy

10, Risk to life
No. of
No. of
Hoe of
No. of

No, of

E and i u AR L A

vl e Y P

and property 1n event

DAM 10, 314~ 3%~ 4

of complete failure,

people 4/0&1.
homes \‘{“0___7:

L,
Businesses Lé -

industries /

« Type Z&»\/ 7"/ /é

utilities &

WAHTe R 63?5

o Type 5-"408/? 7ed F/eo

Railroads -z-
Other dams 3 ~/4—/3 4%~ d7 //1 .
Other /1/;/L}41

11, Attach Sketch of dam to this form showing section and plan

on &% x 11"

sheet.

12. How to Locate:
’
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Fkom RTE
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INSPECTION REPORT -~ DALS AID RESERYOIRS
Hel D E x/
N Axr

Y

- 20-74

Locatlons Cilty/Town Noo 2=/u~t Tvi~ Gug

Eo. MsLeany

1.

Name of Dam M = payt Kre. Inspected

Date of Inspectio

2. Prev, Inspection

Owner/s: per:i hssessors

Reg. of Deeds Pers., Contact

Froan co s 2N anrl, Lory Wansse R

1e "I TY AL \Maptr eTe g

Name ‘ St. & No, City/Town State Tel, Nos
2. :
- Name Ste & iHOe City/Town State Tel, Noe
4
g 3.
Name St. & Noe City/Town State Tel. Noo

Caretaker (if any) e.q. superintendent, plant manager, appointed
by absantee owner, appointed by multi owners.

*’ a.

Name: St, & No,:
City/Town: States Tel.Ho,s
4, No, of Pictures taken NoN E

5.

l. Minor

[

Degree of Hazard:s (if dam should fail completely)¥

2. Moderate

3. Severe

4, Disastrous

F * This rating may change as land use changes (future development)
6. Outlet Control: Automatic NenE Manual
f Operative yess No.

Commentss

7+ Upstream Face of Dams Condition:

4

3, Major Repairs ___ _

b le Good 2. Minor Repairs

4, Urgent Repairs

.opCommentss

- . - . . -
L ) - ow et N . . RS I
et . . - .

et

-".'-'{"-v AP SR S o
far ot Al e i s AL A AL At e Ya e e e e




| @ o )

10, Water Level at time

' 8. Downstream Face of Dams

Conditiont 1, Good (el 2. Minor Repalrs
: 3. Major Repairs ____ 4. Urgent Repairs
: Commentss
o 9. Emergency Spillways s s
:f-: Conditions 1, Good 2. Minor Repﬂra
g 3. Major Repairs 4., Urgent Repairs
L Comments:

other

11. Summary of Deficlencies Noted:

DAL NOe 3= fu=[2W-0vq

of inspection: 4 ft. above_ below &

top of dam &~ ___principal spillway,

Growth (Trees and Brush) on Embankment Nasl E
Animal Burrows and Vashouts Kot £
Damage to slopes or top of dam Nong
Cracked or Damaged Masonry Mo NE
Evidence of Seepage HorE
Evidence of Piping Mol £
Erosion NMoNE
Leaks Ner £

Trash and/or debis impeding flow

NoNE

Clogged or blocked spillway

Nove

Other

ANINE

p= v T T T

e R S e R L ST SRR
P N PR TSR SRR TIPS o

LYY

e e e kil Sun S e o




A e e L s i seha A e fen ek td Bt e Ak ed Bed Bk B add e Aama iy oD <o

e v Cad Cad
,.
"
- .
. -3 DAL NO. F- !4 ~/30-04YA
' II 12, Remarks & Recommendationss (Fully Explain)

7’);;u5 S 7R L’(:jﬂt)775ilﬂ);ha ';é éﬁ;?44;f;?4¢/,¥;y’ ‘6)/;7r’6/
CRUALI2ER T COLCRTS., Ne wrTer 15 1APIN~

;’\ 1930 ?ee_o
/21712 4/, / iy ’ -
- .JPeé 77& Py D Rlwurec’ 752 2oy /,{/

. 13, Overall Condition:
—-T 1. Safe /

2+ Minor repairs needed

3. Conditionally safe = major repairs necded

4, Unsafe
5., Reservoir impoundment ne longer exists/ﬁn*ptain)

Recommend removal from inspection lict ;yéaj;

1' o
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DESCRIPTION OF DAM

DISTRICT 3

Mic HaU D
Submitted by pivcesny v KA Y Dam No. 2~tt—= (30 — 08k

Date MARCH 2> 7 12923 City/‘rown u“,ﬂ,: 'Y,
| Name of Dam KENDALL Lrec. Dam.

l.ALocationa Topo Sheet No. ‘ 710 C-
. Provide 81" x 11" in clear copy of topo map with lecation of
Dam clearly indicated. e
2. Year built: Year/s of subsequent repairs
3, Purpose of Dams liater Supply v - Recreational
A : -Irrigation ___ - Other '
4, Drainage Area: },‘ Ur- sqe mi, acres
5, Normal Ponding Areas Z acres; Ave, depth
Impoundments §118.3 | acre ft,
6. No, and type of dwellings located adjacent to pond or reservoir
ﬁéﬁ/& i.e. summer homes, etc,
7. Dimensions of Dams Length 720 /r Max, Height AQL’
Slopes: Upstream Face L /
Dovwnstream Face R4

Hidth across top i

8. Classification of Dam by Material:

Earth YV Conc, Masonry v Stone llasonry
Timber Rockfill Other

9+ As. Description of present land usage dov:nstream of dams

[60 % rural; £ urban,

B, 1Is there a storage area or flood ﬁlain downstream of dam which
could accomodate the impoundment in the event of a complete
dem failure? yes 1= no .

. S S
o

"’ - . T . «" e . LN I
LGV VRV VPSS, VIO, PRI P P, . Y




| DAM HO. 3 -/u=/3u-quq

10, Risk to life and property in event of comrlete falilure.

No, of people NoME .
No., of homes ‘ Norl e .
No. of Businesses Nene .
No. of industries Mawe . Type
No. of utilities __ MoME . Type
Rallroads Mot & .
Other dams MasF .
Other Min e .

11, Attach Sketch of dam to this form showing section and plan
on 8" x 11" sheet. ' ,

12. How to locate: . =
FROM HoLDEAN CeNTER TAKE 31 WEsST

T o RESERvIIR + DAM

i
S
ks St
i
o i
l":‘ ’
R o M A
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] Recvd 50-74 '
. INSPECTION REPORT -~ DANLS AiID RESERWOIRS
1
NE 1. Locations City/Town HotL b N Dan Noe 3-/4-/3% -4/

- MicHAL D
Name of Dam DAM BEcow KENSALL RES, Inspected\by prisic mrl s Y KANK

MARCH 22, /%

2. Owner/s: peri Assessors Prev. Inspection

Date of Inspecti

Reg. of Deeds Pers. Contact

1. €1 T oF unpceeree frane:s V.M hanrd Cory plpnserz
Nanme Ste & Noo City/Town State Tel, No.

2.

Name St. & ilo. City/Town State Tel, No.

3.

Name St. & Noe. City/Town State Tel, No,

‘— 3, Caretaker (if any) e.ge superintendent, plant manager, appointed
by absentee owner, appointed by multi owners,

Names St, & No,t

City/Towns State: Tel.Ho,s

.‘ 4, No. of Pictures taken Now &
5. Degree of Hazarde (if dam should fail completely)*
1. Minor L~ 2. Moderate

3. Severe Lo 4, Disastrous

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

- 6., Outlet Control: Automatic Manual v

v . No.

Operative yess

Comments:

»

7e Upstream Face of Dam: Condition:
le Good V// 2, Minor Repairs

[ SR

3, Major Repairs 4. Urgent Kepairs

.ntComnmentss




=2 DAL NO, 3-14-134 -4,

n 8. Downstream Face of Dams

Condition: 1, Good \/ 2. Minor Repairs

3; Major Repairs 4, Urgent Repairs

Commentss

9. Emergency Spillway: NOME

Conditions 1, Good 2, Minor Repairs

3+ Major Repairs 4, Urgent Repairs

Comments:s

below l/

10, Water Level at time of inspection: 5 ft. above__

top of dam v principal spillway,

otherx

11, Summary of Deficiencies Noted:

l Growth (Trees and Brush) on Embankment N O
. Animal Burrows and ‘lashouts N O
2 Damage to slopes or top of dam NO
. Cracked or Damaged Masonry N O

[~ Evidence of Seepage N O

; - Evidence of Piping N O

s . Erosion N o

; - Leaks : N e

E : Trash and/or debis impeding flow AR

s - Clogged or blocked spillway 12

: ?'. Other N o

S Zin BB o us S o o 4

S,
RO PR . et
PR TR TV WS T W Il B YIS S e




e el ~ el A i Padiatndhadoiinsaiint el diuth dinke Sinth Bt An el Bed i Ll S Y

12, Remarks & Recommendationss {(Fully Explain) »
THIS DAM 1S IN VERY Goob <coNDITION AND WELL

MARINTAINED BY CITN OF WoRCESTEA WATER
PEPRT, |

Wg}é /5 /'7£

Ths qureors o be & LD House.
66/))7 S OCH //.525/7'7 P ConHrmr R/

13, Overall Condition:

1, Safe ' b//”

2. Minor repairs needed

3, Conditionally safe -~ major repairs needed

4, Unsafe

8, Reservoir impoundment no longer exists (explain)

Recommend removal from inspection list

B-21
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i ﬁ . DESCRIPTION CF DAM
a DISTRICT ___\3
. ) MieHAL D
Submitted by MuLecAaMHYy +KANN Dam No. 3 —I14 =134 - 4./
Date _MARCH 28, 1973 City/Town __ /O L O EN
\ Name of Dam DAM BELow KEMDALL RES,
1. Locations Topo Sheet No. 20 C '

Provide BY* x 11" in clear copy of topo map with location of
Dam clearly indicated,

2. Year built: "Year/s of subsequent repairs

3.. Purpose of Dams later Supply l/ Recreational
T TiIrrigation ____ Other
4., Drainage Area: 2"6 sqe. ni, acres

S Normai Ponding Areas /7\f-ﬁ acres; Ave, depth

Inpoundrments gals.s acre ft,

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

GATE HoUSEE i.e, summer homes, etc,
7, Dimensions of Dams Length I‘B’O':— Max, Helght 9 ‘
Slopes:” Upstream Face 2! |
Downstream Face |

" Width across top 2y’

8, Classification of Dam by Materials
Earth \/ Conc. Masonry v Stone Masonry

Timber Rockfill v Other

- 9. A, Description of present land usage downstream of dam:

" ;80 % rural; 2 % % urban,

v B, Is there a storage area or flood plain downstream of dam which
could accomodate the {gpoundment in the event of a complete
b dam fallure? yes no -

Y
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o
b
o
_ DAM NO. 3 = /#4344

l 10. Risk to 1ife and property in event of complete fallure,

No. of people_ NMINE . '

No. of homes_ MO N E .
o No. of Businesses_/29NE
j::. No. of industries ~2NE . Type
. No. of utilities_A2~E | Type
>  Railroads_ AONE .
-— R

Other dame_3-(4-13%-3),.03 22, oI

Other MO N < .
L 11. Attach Sketch of cam to this form showing section and pland
¢ on 83" x 11" sheet. . _

14, Mow To twocATE .
FrROM 1724 TARE RTET2) wiy TaHKE LT o

[ | PAVED RD. TUST BEFORE RESERVOIR To bDAM.
|
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- APPENDIX C

F PHOTOGRAPHS

KENDALL RESERVOIR DAM
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NO. 3 UPSTREAM VIEW OF SPILLWAY
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ChRY

& NO. 5 DETAIL OF DETERIORATION AND SPALLING OF
WALL OF SPILLWAY CHANNEL

& NO. 6 OUTLET FOR DIVERSION CANAL FROM
. PINE HILL RESERVOIR




C-

7 DIKE AND GATE HOUSE AT SOUTH END OF RESERVOIR

NO. 8 DISTRIBUTION POOL DOWNSTREAM OF DIKE
b

NO.
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APPENDIX D

HYDROLOGIC AND HYDRAULIC
COMPUTATIONS

KENDALL RESERVOIR DAN
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METCALF & £00Y, tnaiNgEne

. eul&w ovp UQ\'\ FeJ' DGH-S Acct. No. 6 o 3 g Page I of 4
WQQQS\‘Q/\ Ma SS. Avrea Comptd. By L2 Date IO//O /-’3
KEMDALL KCSERUOIR. DAM _ o 'o 1y e 1 16778

5- | Jest Flood Inflow = (20e0))84 = 3780 <fs

@ Test Flood fooied.v Stovm € Stovoae Fmetion

,"' 7-0+¢.{ 0?!.!9-.1..14 Avea - ,' 83 nu"'
2= Ponrd(s) Area: 0.267 mit
Swawp(s) Avea : 0,060 _
Total Area ondes) € Swanpls): ©. 1617 m."'

. 0,267
%PMC‘M:: Tazg—‘ £ Id, ! 70

3. Aasksde - 1% Slype |
west Side - 129 Stope } Sy Aue Slope = 6,69

VoadUes +ht Pecle Flow Rate was esfimatel Lo G sowewh&t
loewev Houw Rolling”, anrd talan at 2000 C-{Tt./ui“

The daw s13e 13 " intermediite’; hayard potevtiat s high's

Mse €t PMF a5 vess Flood,

6- Pond Stovaqe
. ) [

The povd avea 1i 0261 sg mi. of elev. 813 .
Based on a Const avea Y, stovase imcreares
at 171 ac.feet pen Loo+ of d‘zpu. (mcreese.
A Vcrov# by MiE,I«c.(J 2188), licts +ba verevvorr
sHovaco &5 2430 acre feet - Présomably below #tu

spe il cves+, ‘
Stovage cbeuedue crerd s [197ac (1. atpend el 820

7- 5+wa34 Fuuc'f-cév.ts are based ow Qau,_ = Q,,,[/- %"‘

Seut = Thorage Vol. 1» Reservarr aelatedl bo finat Oput
. . . ! 1%
o FeAme o.(. inehaee o‘ ririm oven Hae drata ey aaza .

. 267 . AL
5@- {Mc“&‘):’ /12 D(—m—e—— = 07 D;P:aArVamoTa

D = Storage Depk (a5cue 5/3;/(“‘7) Cn rerswvoir 1= feet
g -~ 5+eraﬁ¢ Fone brone ¢ (/:':.2 ,‘-‘/-7,',,) ', Dz0 @Res 1. 813,

Fr. =3780 - |99 S =3780-338D

4-Usiiq C.of €. Covver fn Peak Flow fule 2 chowe guids
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A3l wa 7- _[Ref. v.rcmg om_cuu 7AL_f£549_26l7__
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R R R E e R
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APPENDIX E

INFORMATION AS CONTAINED IN
THE NATIONAL INVENTORY OF DAMS
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h KENDALL RESERVOIR DAM
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