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NATIONAL DAM INSPECTION
PROGRAM

PHASE I INSPECTION REPORT
BRIEF ASSESSMENT

Identification No.: MA00619
Name of Dam: Holden Reservoir No, 2

Town: Holden

County and State: Worcester County, Massachusetts

Stream: Tatnuck Brook - Tributary of the Blackstone
River

Date of Inspection: September 13, 1978

The dam at Holden Reservoir No. 2 1s an earth-
111 dam with a rubble masonry core and a cutoff trench
in bedrock. The dam was constructed about 1900 for a
water supply reservoir by the Clty of Worcester. The
dam 1s about 530 feet long and 48 feet high above the
original streambed. The spillway is a 40-foot-long,
ungated ogee welr with a stilling basin. The spillway,
which 1s located at the east abutment of the dam, has
a crest elevation (El) of 718.0. The outlet conduit is
a 30-inch diameter, cast-iron plpe. Dilscharge from the
outlet conduit 1s to a stillling basin at the bottonm of
the spillway channel. The controls for the outlet and
for two 30-inch intakes are located in the gate house
located upstrean of the dam, in the reservoilr. The
water from the reservolir 1s chlorinated at the chlorina-
tion bullding and pump statlon located downstream of
the dam.

There are deficlencles which must be corrected
to assure the continued performance of this dam. This
conclusion 1s based on the visual inspection at the
site, avallable englneering data, and review of operat-
ing and maintenance procedures. Generally, the dam 1is
in good condition. According to the Corps of Englneers
guldelines for the classification of hazard potentilal,
the dam has been placed in the "significant" hazard
category.

HOLDEN RESERVOIR NO. 2 DAM
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The following are visible signs of distress
which may indlicate a potential hazard at the site:
cracked and missing mortar in the walls of the spillway
channel; cracking and slumping of grouted riprap near
the gate house; settlement cracks in the viclinity of
the central pier of the splllway bridge; efflorescence
in the walls and in the stone bridge over the splllway;
deterioration of the granite ogee weir; accumulation of
soll and rock in the stilling basin; dense growth of
vegetation 1n the downstream channel; and numerous
animal burrows in the downstream face of the dam.

Hydraulic analyses indicate that the spillway
can discharge a flow of 1,830 cfs (cubic feet per
second) with the reservoir surface at El1 724, which is
the average elevation of the crest of the dam. An
outflow test flood of 4,220 cfs (one-half the probable
maximum flood (PMF)) at water surface E1l 724.2 will
overtop the dam. The spillway can discharge 43 percent
of the test outflow.

It 1s recommended that the Owner employ the ser-
vices of a qualified consultant to conduct a more
detalled hydrologlic and hydraullc study for this site;
evaluate the capaclty of the spillway; and design
repairs for the spillway and training walls. In addi-
tion the Owner should accomplish the followlng: repair
the stone training wall and concrete floor of the spilll-
way and channel; repalr the bridge above the spillway;
clear the accunulated soill in the stilling basin; clear
the downstream channel; and fill 1in the animal burrows.
The Owner should continue the program of mailntenance
inspections.

Repair of the splllway and training walls should
be undertaken by the Owner within a year of receipt of

HOLDEN RESERVOIR NO. 2 DAM
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this Phase I Inspection Report. The remaining work
should be implemented within two years. An alternative
to these recommendations would be to lower the water
level in the reservoilr.

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

Connecticut Registration
No. 08365

Approved by:

tep
Vice President
Metcalf & Eddy, Inc.

ey

Massachusetts Reglistration
No. 19703

€ 0,
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This Phase I Inspection Report on Holden Reser-
voir No. 2 Dam has been reviewed by the undersigned
Review Board members. In our opinion, the reported
findings, conclusions, and recommendations are consis-
tent with the Recommended Guidelines for Safet
Inspection of Dams, and with good engineering judgment

and practice, and is hereby submitted for approval,

RLR'T Dotstr

RICHARD F. DOHERTY, MEMBER (_/
Water Control Branch
Engineering Division

oy TG

CARNEY M. TERZIAN, MEMBER
Design Branch
ineering Division .

7. N

JOSEPR A. MCELROY, CHAIRMAN .
Chief, NED Materials Testing Lab.
Foundations & Materials Branch
Engineering Division

APPROVAL RECOMMENDED:

: ’ . E B. FRYAR
Chief, Engineering Division
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PREFACE

This report 1s prepared under guldance contained
in Recommended Guidelines for Safety Inspection of
Dams, for a Phase I Investigation. 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 1s to identify expeditiously those
dams whlch may pose hazards to human life or property.
The assessment of the general condition of the dam is
based upon availlable data and visual inspections. De-
talled investigation, and analyses involving topographle
mappling, subsurface investigations, testing, and detall-
ed computational evaluations are beyond the scope of a
Phase I Investiatlion; however, the investigation 1is
intended to identify any need for such studies.

In reviewing this report, 1t should be realized
that the reported condition of the dam 1s based on
observations of field conditions at the time of inspec-
tion along with data available to the inspectlon team.
In cases where the reservolr was lowered or drained
prior to inspection, such action, while improving the
stability and safety of the dam, removes the normal
load on the structure and may obscure certain condi-
tions which might otherwise be detectable 1f 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 1s evolutionary 1n
nature. It would be incorrect to assume that the pre-
sent condition of the dam willl continue to represent
the condition of the dam at some polint in the future.
Only through continued care and inspection can there be
any chance that unsafe conditions be detected.

Phase I inspections are not lntended to provide
detalled hydrology and hydraulic analyses. In accor-
dance with the established Guidelines, the Spilllway
Test flood 1s based on the estimated "Probable Maximun
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 splllway will not pass the test flood should not
be interpreted as necessartly posing a highly inade-
quate condltlion. The test flood provides a measure of
relative spillway capacity and serves as an aid 1in
determining the need for more detalled hydrologlc and
hydraulic studles, considering the size of the dam, its
general conditions and the downstream damage potential.

HOLDEN RESERVOIR NO. 2 DAM
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NATIONAL DAM INSPECTION
PROGRAM

PHASE I INSPECTION REPORT

HOLDEN RESERVOIR NO. 2 DAM
SECTION 1
PROJECT INFORMATION

1.1 General

a.

Authority. Public Law 92-367, August 8,
1972, authorized the Secretary of the Army,
through the Corps of Englineers, to initlate a
national program of dam inspection throughout
the Unilted States. The New England Division
of the Corps of Engineers has been assigned
the responsibility of supervising the
inspection of dams wlthin the New England
Region. Metcalf & Eddy, Inc. has been
retained by the New England Division to
inspect and report on selected dams 1in the
State of Massachusetts. Authorization and
notice to proceed was issued to Metcalf &
Eddy, Inc. under a letter of July 28, 1978,
from Ralph T. Garver, Colonel, Corps of
Engineers. Contract No. DACW 33-78-C-0306
has been assigned by the Corps of Englneers
for thls work.

Purpose

(1) Perform technical inspectlion 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.

HOLDEN RESERVOIR NO. 2 DAM
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1.2 Description of Project

"3 a. Location. The dam at Holden Reservoir No. 2 %;q§5;F
o) Ts Tocated on Tatnuck Brook, in the Town of RN
e Holden, Worcester County, Massachusetts (see hﬂﬁ&gﬁh
- Location Map). tﬁaﬁﬁj@
- ‘\\'-'Q'\L :‘ :

b. Description of Dam and Appurtenances. Holden SASAZataly
Reservolr No. 2 Dam 1s an earthfill dam 530 .
feet long and 48 feet high (see Figures B-l, CAEROEN
B-2, and B=3). The crest of the dam is 24
feet wide and covered with grass., The eleva=-
tion of the crest varies from 722.8 on the
upstream side to 724.2 on the downstream
side. The dam ties into natural ground at
the abutments. The embankment 1s constructed
with a rubble masonry core and puddled fill
on either side. The core wall extends about
5 feet into bedr/.zck for most of the dam. The
upstream and downstream sides of the embank-
ment are constructed of selected materials
with side slopes of 2:1 (horizontal to verti=-
cal). The upstream face of the dam is pro-
tected with riprap. The downstream area of
the dam face was used as a spoill bank during
dam construction. The access road to the dam
and to the east side of the reservoir is on
the spoil bank. The bank is covered with
grass, and there 18 a row of trees growing
along the south side of the road. The toe of
the downstream slope 18 approximately at the
tree line.

The spilllway 1s an ogee weir located at the
left (east) abutment. Figure B-" ‘ndicates a
cutoff wall into the bedrock ur:-:-¢2am of the
velr. The approach to the weir is paved with
placed stone and bounded by 6-foot high
mortared stone masonry training walls capped
with granite slabs, The ogee section of the
spillway 1is made of five granite blocks. Up-
stream and downstreanm of the weir, the floor
of the spillway 1is paved with concrete. The
crest of the granite weir, which 1s at El
718.0, 18 less than 1 foot above the concrete
floor. The weilr is 40 feet long. Flash-
boards can be added to the weir, as evidenced
ty the 10 holes drilled into the granite for
pins. When not in use, the flashboards are
stored in the gate house at the dam,

HOLDEN RESERVOIR NO., 2 DAM
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The channel downstream of the ogee welr is
r also paved with concrete and bounded by
mortared masonry side walls., At approxi-
mately 35 feet below the welr, a mortared
stone masonry bridge spans the channel in two
i archways separated by a central pler. Each
: archway is 18 feet long and the bridge is 15
feet wide, upstream to downstream side. The
channel slopes down as it passes underneath
the bridge. At the upstream side, the maxi-
mum helight from the floor of the channel to
the crown of each arch is 4,3 feet. At the
downstream side, this height increases to 7.4
feet.

L L oan o

] About 80 feet below the weir, the side walls
curve inward, reducing the width of the
channel to 13.3 feet. The concrete channel
slopes at about 6 percent and ends 180 feet
below this point in a flat-bottomed stilling
basin 24 feet long. The upstream end of the
basin 1s 26 feet wide and, according to
Figure B-1, there is a second cutoff wall
there. The baslin drops vertlcally about 2.5
feet below the floor of the channel. The
downstrean end 1s a curved mortared masonry
wall. Water overflowing the basin flows down
a stepped stone cascade weilr on the down-
gstrean side of the wall and into a second con-
crete paved channel. Thils channel 1s bounded
by a high mortared stone masonry retaining
wall on the right and by the natural slope on
the left side. The concrete pavement ends at
about 70 feet from the cascade and the streanm
channel continues downstream bounded by a dry
stone masonry retalning wall on the right.

The outlet works at Holden Reservoir No. 2
include two 30-inch diameter water supply
intakes and a 30-inch diameter low-level
outlet for draining the reservoir. Flow
through each conduilt is cortrolled by hand-
operated slulce gates located 1nside a gate
house. The gate house has a brick super-
structure on a granite block foundation and
1s located in the reservoir. Access to the
gate house from the dam is by a single span
steel service bridge with a deck of wood
planks. The bridge 1s secured into the
granite abutments with anchor bolts..

HOLDEN RESERVOIR NO. 2 DAM

E RS AR IR IR ICI IS JFS P A ar e
............ LN L N R A R T L e S

'-._"v"“"'”‘ VvV T T Y Y '.'" e e e



CRACR A B S by~ Dot it i e L TR AE L T N D A b g T "'y
R
5$$ \I‘} - - \.{

J T A

The inlet to the low=level outlet is sub-

l. merged in the reservoir. The pipe is a total
- of 617 feet long, and according to the
drawing (Figure B-1), the intake extends 100
F: feet into the reservoir and the outlet dis-
o charges into the stilling basin at El1 670.2.

The two water supply conduits originate in a
- screened intake well beneath the gate house.
I The pipes are in the same rubble bedding in
: the bedrock as the outlet pipe, at E1 680.0
i (see Figure B-3)., Seepage collars extend
s fron the bedding up into the embankment fill.

The 30-inch supply pipes change to 40-inch
pipes beneath the access road. There 1s a
lower brick gate house at the toe of the dam,
adjacent to the stilling basin. This houses
the valve which controls flow from the
40-inch lines to the chlorination building
downstrean.

~
l'i

A fourth 30-inch plpe serves as a direct con-
nection from Holden Reservoir No. 1 (upstream
of Holden Reservoir No. 2) to the chlorin-
ators and pumpling stations downstream. This
pipe passes beneath the dam on the right side
of the gate house.

VO

g

.

Size Classification. The dam at Holden Reser-
voir No. 2 15 classified in the "interme-
diate" category since it is 48 feet high,

with a maximum storage capacity of 1,091
acre-feet.

oo

4 8 e
o
L ]

NN

d. Hazard Classification. Holden Reservoir No.

2 1s situated in a sparsely developed rural
area northwest of the City of Worcester.
Failure of the dam would result in flooding

c, in the Tatnuck Brook valley, which 1s mostly

R woodland, and possible damage to the
Worcester pumping and chlorination stations

. located downstream. The residences closest

& to Tatnuck Brook on Olean Street are at least
2,600 feet downstrean of the dam, and are

- about 5 feet above the present stream bed.

s The damagling effect of a flood wave could

. effect no more than two residences in this
area., For this reason, the dam has been

ii placed in the "significant" hazard category.

HOLDEN RESERVOIR NO. 2 DAM
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Ownership. The reservoir and dam are owned
by the Department of Public Works Operaticns-
Water, Clty of VWorcester, 20 East Worcester
Street, Worcester, Massachusetts. Mr.
Kenneth Starbard, Supervisor of Water Supply
(telephone: 617-829-4811) granted permission
to enter the property and inspect the dam.

Operator. The Supervisor of Water Supply and
his staff operate the outlets at the dam, as
well as the pumping station appurtenant to
the water supply system.

Purpose of Dam. The purpose of the dam is to
provide storage for the City of Worcester
water supply. Holden Reservoir No. 2 1s the
distributing reservoilr 1n the low service
supply system. The four other reservoirs in
the system are Quinapoxet, Pine Hill, Kendall
and Holden Reservoir No. 1, all located 1n
the Town of Holden.

Design and Construction History. The only
plans avallable for this dam are dated May 8,
1900. The dam, which was presumably bullt
soon after that, 1s the oldest dam in the low
service system. Generally the dam has
remained in good condition since 1ts construc-
tion. An inspection report prepared in 1942
by Worcester County refers to "slight seepage
at the foot of the structure" with no further
explanation. There 1is no mention of seepage
or leaking in subsequent reports. A 1960
report stated that the splllway was in good
condition and a minor crack in the "south"
wall was not a dangerous situation. However,
the Iinspector dild recommend that the masonry
walls be repointed. It was also recommended
that all the mortar be removed from the rip-
rap and replaced by rich concrete grout.

Normal Operational Procedures. Water fron
Holden Reservolr No. 2 enters the chlorina-
tion station downstream of the dam, on Olean
Street, and then the distributlon system
serving the City of Worcester. The operating
proccedure at this site 1s to retain the maxi-
mum possible storage Iin Holden Reservoilr No. 2
in order to maintain the maximum pressure
possible in the City system.

HOLDEN RESERVOIR NO. 2 DAM
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Twenty-inch high flashboards are usually
added to the weir in the springtime, after
the ice melta. These are removed once the
vater level is below the crest,

1.3 Pertinent Data

a. Drainage Area. The dralnage area contribut-
ng rec to Holden Reservoir is approxi-
mately 3,258 acres (5.09 square miles). It
includes sparsely developec, nilly woodlands
with average slopes estimated at 6 percent.
\ Residentlal development 1a limited to the
. vicinity of South Road at the north end of
the basin. The entire watershed area 1is
controlled by the Worcester Department of
Public Works. Silver Spring Brook, Scott
Brook, Wadsworth Brook and Tatnuck Brook all
discharge directly into Holden Reservoir No.
1, which drains by open channel and by
pipeline into Holden Reservoir XNo. 2. Water
from Quinapoxet, Pine Hill, and Kendall Reser-
voirs, which are in a different watershed, is
diverted to Holden No. 1 and No. 2 reser-
voirs.

.
LAY

e 1N

b. Discharge at the Dam Site. Normal discharge
1s over the ungated splllway. The spillway
is U0 feet long, with the crest at E1 718.0.
Water flows down the 250-foot long concrete
and mortared masonry channel into a flat-
bottom stilling pool. The pool extends about
24 feet. At the downstream end, water flows
over the curved stone masonry wall and down a
stepped stone cascade into a second concrete
channel, This channel, which is bounded on
the west (right) by a high masonry retaining
wall, ends about 70 feet below the stilling
basin. The natural stream channel then
passes through an area with trees and brush
to a small pool and control dam. The strean
joins Tatnuck Brook about 600 feet below this
pool.

The spillway can discharge an estimated 1,830
. cfs with the water surface at E1 724.0, which
is the average elevation of the .arest of the
dam. An outflow test flood of 4,220 cfs
would overtop the dam by about 1.2 feet.
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With the reservoir at the same elevation as
the crest of the dam, the splllway will dis-

charge 43 percent of the test outflow.

Daily welr readings for Holden Reservoir No.
2 are avallable at the Worcester DPW offices.
Those records indicate that the dam was not
overtopped during the 1938 or 1955 floods.

Ty
[¢]
.

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

{ (1)

\ g

(2)
(3)

(4)

(5)
(6)
(7

(8)

(9)

e 2

(1)
(2)
(3)

The elevation of the crest of the spillliway
was established as a benchmark at El. 718.0.
3 This elevatlon was estimated from a U. S.
Geologlcal Survey topographic map.

Top dam: 722.8 on upstream side,
724.2 on downstream side

Test flood pool: 725.2

Design surcharge (original design):
Unknown

Full flood control pool: Not applicsable
(N/A)

Recreation pool: N/A
Spillway crest: 718.0

Upstream portal invert diversion tunnel:
N/A

gtregm bed at dam (original stream bed):
75.

Maximunm tallwater: None

d. Reservoir

Length of maximum pool: 2,500 feet
Length of recreation pool: N/A
Length of flood control pool: N/A

X e. Storage (acre-feet)

(1)

Test flood surcharge (Net): 350 at El
725.2
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(2) Top of dam: 1,091

(3) Flood control pool: N/A
(4) Recreation pool: N/A

! (5) Splllway crest: 797 (without
flashboards)

f. Reservoir Surface (acres)

#(1) Top dam: 49

é %¥(2) Maximum pool: 49
(3) Flood-control pool: N/A
(4) Recreation pool: N/A

k (5) Spillway crest: 49

g. Dam

(1) Type: earthfill

i (2) Length: 530 feet
| (3) Height: U8 feet
(4) Top width: 24 feet

(5) Side slopes: Upstream: 2:1
! Downstream: 2:1

(6) Zoning: Rubble core, puddled fill, and
selected fill

(7) Impervious core: Rubble core

(8) Cutoff: Rubble core keyed into bedrock

(9) Grout curtain: Unknown

¥Based on the assumption that the surface area will
not significantly increase with changes in reservoir
eleva-tion from 718.0 to 724.0.

HOLDEN RESERVOIR NO. 2 DAM
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i. Spillway

l (1) Type: Ogee welr - provisions for
20=inch high flashboards

(2) Length of welr: U0 feet
(3) Crest elevation: 718
} (L) Gates: None
(5) Upstream channel: Mortared stone pave-
ment, then concrete slab. Mortared

stone masonry training walls, capped
with granite

(6) Downstream channel: Concrete channel

with vertical mortared stone masonry - .

- walls; maximum 40 feet wide, 3 feet RONDADRSRRN

B deep. Channel is 250 feet long, ends in VORISR
concrete stilling basin. Beyond basin,
concrete paved channel changes to
natural stream channel bounded on the
right by a dry stone masonry retaining
wall.

i J. Regulating Outlets. The regulating outlet at
the dam 1Is & 30-1inch diameter cast-iron pipe.

" The pipe 1s shown on the drawing (Figure B-1)

to be 617 feet long, with the invert at El

680.0. The inlet to the conduit is located

' on the bottom of the reservoir. The outlet
1s shown at the right sidewall of the still-
ing basin. Flow 1s controlled by a sluice

. gate in the gate house, upstream of the dam.

\ The gate is operated by a handwheel 1nside

) the gate house. Hydraullc calculations
indicate that the outlet has the capacity to

. discharge 100.4 cfs.
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2.1

2.2

2.3

2.4

SECTION 2
ENGINEERING DATA

General. Three plans are avallable of the dam at
Holden Reservoir No. 2. These plans are dated
May 8, 1900 and show the embankment, spillway and
outlet conduits. There are no speclfications or
computations available from the Owner, State, or
County offices relative to the design and con-
struction of the dam. The remaining data avail-
able for this evaluation were visual observations
made during the inspection, review of previous
inspection reports, and conversatlons with City,
State, and County personnel.

We acknowledge the assistance and cooperatlon of
personnel of the Massachusetts Department of
Public Works: Messrs. Willls Regan and Raynond
Rochford, and of the Massachusetts Department of
Environmental Quality Engineering, Division of
Waterways: Messrs. John J. Hannon and Joseph
Tagallo.

Also, we acknowledge the cooperation and asslis-
tance of personnel from the Worcester County
Englneer's 0ffice: Messrs. John 0'Toole, Joseph
Brazauskas, and Mr, Wallace Lindquilst - recently
retired from county service.

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

Construction Records. There are no construction
records avallable.

Operating Records. Operatling records for the
entire water supply system are kept at the Depart-
nent of Public Works office in Worcester. These
are dally reports of rainfall, water level,
storage volume, and depth of flow over weir,

Evaluation

a. Avallability. Other than hydrologlc and
hydraulic data referred to in Sectlon 2.3,

HOLDEN RESERVOIR NO. 2 DAM
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SECTION 3

VISUAL INSPECTION

3.1 Findings

a. General., The Phase I Inspectlon of the dam
at Holden Reservolir No. 2 was performed on
September 13, 1978. A copy of the inspec-
tlon checklist 1s 1in Appendix A. Previous
inspections of thils dam have been made by
others since 1924. A partial listing of

+ these inspections 1s in Appendix B. A copy

of the 1973 inspection report by the Massa-
| chusetts Department of Public Works is also

E~ included in Appendix B.

b. Dam. The earth embankment of the dam is in
generally good condition. The crest and down-
streanm slope are clear of brush and trees.
Numerous anlimal burrows were observed at the
downstrean toe of the dam, in the spoill bank
area. The grouted riprap on the upstream
slcpe 1s in fair conditlon. Some of the
riprap is missing and there are weeds growing
through cracks in the grout. The condition
of the riprap is poorest in the vicinity on
the service bridge to the gate house. Here,
settlement and slumping of the slope 1s
evlident by the large cracks in the grout,
parallel to the axls of the dam.

¢. Appurtenant Structures. The spillway 1s in
good to falr condition. Stone walls in the
approach and downstream channel show a signi-
ficant amount of efflorescence. Some mortar
is missing between the stones. The floor of
the approach channel has some weeds growing
up through cracks in the mortar. The con-
crete slabs on the floor of the channel are
in fair condition. Some of the slabs are
cracked. Weeds are generally growing in the
construction Jolnts and at the base of the
sidewalls.

The granite ogee welr is showlng signs of
deterioration. One secton of the welr has
been patched with mortar that is beginning

HOLDEN RESERVOIR NO. 2 DAM
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to spall. Elsewhere the granlte has been
chipped at the crest. The weir is stained
with rust from the flashboard pins.

The bridge over the splillway shows heavy
efflorescence, particularly under the arch-
ways. The mortar 1s crumbling between the
stones and often missing altogether 1in some
p= placed. Settlement of the central pler i1s
evident by the dlagonal cracks appearing on
the upstream face of the bridge and by other
cracks in the concrete floor around the piler.
There i1s another large crack 1in the mortar on
the downstream face of the bridge, at the
right splllway wall. The decorative capwall
on the brldge has been displaced on the up-
strean slde. An entire section of this wall
was knocked off the downstream side by a
sehicle., Pleces of the wall are still lying
on the floor of the downstream channel.

There are areas of erosion on the earth
slcpes at the bridge abutments.

Lo o 2a
SAS

The basin at the toe of the splllway channel
shows an accuntulation of soll and rocks, par-
t1icularly at the upstream end. There 1is a
6-1inch diameter cast-iron pipe extending
through the cascade welr from the basin.
There was no flow in this pipe, and 1ts func-
tion is unknown. There is a 30-inch diameter
opening 1n the right slde wall, below the cas-
cade. This would appear to be the outlet for
the low-level conduit, but the pipe 1s
blocked off about 5 feet back 1into the wall.

Trees overhang the natural stream channel,
and weeds are growing on the floor below the
basin and lower concrete channel.

The gate house 1n the reservoilr is in good

condition, with only minor crackling in the

brick work. The three hand-operated sluilce
gates are reportedly in good operating con-
dition. The screened intake 1s kept clear

at all times.

The service bridge to the gate house is in
failr conditlon. The granlite abutments and
steel glrders are in good condition, but the

HOLDEN RESERVCIR NO. 2 DiaM




U AA & PR NR Y SO A R S Goit et it vt it i g il mfl gl Sy et ol

it

o

b bearings are badly rusted on the bridge, and
the expansion Jolnts at the dam side of the

!. bridge are missing. The concrete slab at the

Y approach to the bridge shows minor cracks.

fr The exterlor of the lower gate house 1s

X fairly well maintained, although the steps at
the entrance are generally overgrown with

= weeds. The interior was not inspected.

f’._

e d. Reservoir Area. Since Holden Reservoir No. 2

- Is used for a public drinking water supply,

N development near the reservoir is prohibited

- by the City of Worcester. A private camp is

located on the far side of the hill Just east
AR of the reservolr, but outside the drainage
o area. There are no residences on Reservoir
Road, which 1s the only other road near
4- Holden Reservoir No. 2.

e. Downstream Channel. The channel passes
through an overgrown, wooded area untill it

£ reaches a clearing and diversion pond. This

(s is i1n the area of the chlorinators and pump-
ing station operated by the City of
Worcester. After that, the stream joins

!! Tatnuck Brook, about 1,700 feet below the

dam, and 1t contlnues through sparsely devel-
f. oped woodland to Cook Pond, in Vorcester.

- 3.2 Evaluation. The dam at Holden Reservoilr No. 2
appears to be in good condition. The slightly

P deteriorating state of the splllway channel and

L slde walls indicates that thils area requires more
adequate malntainance. Recommended measures to

o improve these conditions are stated in Section

o 7.3.

HOLDEN RESERVOIR NO. 2 DAM
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SECTION 4
P OPERATING PROCEDURES
t= 4,1 Procedures. The storage in Holden Reservoir No.
RS 2 1s carefully controlled by the Department of
Public Works as 1t is a significant element in
~ the public water supply system for the City of

Worcester. Water leaving thils reservoir, either
by gravity or pumping, passes through the chlor-
ination bullding before entering the City distri-
bution system.

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

~¥ &
..

P —
.
n

. Maintenance of Dam. The Supervisor of Water

'E Supply for the Worcester Department of Public
Works retains a permanent staff for routine main-

. tenance of the dam and related facilitles. The

Cé work generally consists of mowlng the grass on

o the dam, removing brush and debris from fire-~

lanes, brooks, and the spillway channel, and

‘i clearing dead wood from the watershed area.

B 4,3 Maintenance of Operating Facllities. The screens
- at the gate house are checked daily and cleaned
Fi as necessary.

4.4 Description of Any Warning System in Effect.

- There are no warning systems in effect at this

£ dam. The Supervisor does not recall any occasion
when the low-level cutlet at the dam was opened

& in advance of a storm warning. The water level

in the reservoir is carefully regulated daily.

4,5 Evaluation. An effective operating program has
been developed to ensure a constant supply of
water to the City of Worcester, Maintenance of
the dam and watershed is regularly scheduled, how-

i ever, nore attention should be paid to the main-

- tenance of appurtenances - particularly the
spillway. In addition, the need for an emergency

o warning procedure 1s evident, considering that

o the dam 1s 4in the "significant" hazard category.

) Recommendations for a more thorough maintenance

. program and a warning system are lncluded in

:: Section 7.3.

HOLDEN RESERVOIR NO. 2 DAM
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SECTION 5
HYDRAULIC/HYDROLOGIC

5.1 Evaluation of Features

a.
i
y
E-
{
e
<3
[
1_. .
¢~
b.
-
ISR
e c.
I

"*"WF 'TVP"”U:“”' YT W

Design Data. The probable maximum flood
i?ﬁﬁ; rate was determined to be 1,900 cfs per
square mile, This calculation is based on an
average drainage area slope of 6.0 percent,
the pond-plus-swamp area to dralnage area
ratio of 6.6 percent (reflecting Holden
Reservoir No. 1), and the U.S. Army Corps of
Engineers! Flow Rates (dated December 1977).
Applying one-half the PMF rate to the 5.09
square miles of drainage area results in a
calculated peak flood flow of 4,900 cfs as
the inflow test flood. By adjJusting the
inflow test flood for surcharge storage, the
maximum discharge rate was established as
4,220 cfs (829 cfs per square mile) with the
water surface at E1 T725.2

During peak outflow, approximately 1,800 cfs
would pass over the crest of the dam, with a
maximunm velocity of about 5 feet per second
and a depth of 0.8 feet under critical flow
conditions. The splllway has the capacity to
discharge 1,830 cfs with the reservoir
surface at E1 724, which is the elevation of
the crest of the dam. Thls discharge rate is
equivalent to 43 percent of the test outflow.

Experience Data. The dailly operating records
for the 1938 and 1955 floods were reviewed at
the Department of Publlc Works office. These
indicated that the dam was not overtopped in

either storm.

Visual Observations. At the time of the in-
spection the water level was 1.3 feet below
the crest of the splllway, and there were no
flashboards in place. The minor amounts of
debris in the spillway channel should be
removed. The concrete slabs lining the floor
of the channel are slightly dislocated and
appear to be undermined in areas.

HOLDEN RESERVOIR NO. 2 DAM
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d.

Overtopping Potential. The hydraulic compu-
atlons indlcate that the dam would be over-
topped during the peak test flood. The depth
above the minimum crest elevation would bhe
1.4 feet, with a unit flow of 4.2 c¢fs per
foot.

If the dam failed, the initial outflow would
be up to 20,000 c¢fs, produclng an inltlal

wave height of 8.5 feet at a velocity of 9
feet per seccnd at a location 2,000 feet down-
stream from the dam. In the event of

complete fallure, the reservoir could drain

in 1.3 hours.

Failure of the dam would result in flooding
in the Tatnuck Brook valley, which 1s mostly
woodland. There are two nearby residences on
Olean Street located adjacent to Tatnuck
Brook about 2,600 feet downstream from the
dam. The damage by a flood wave would affect
no more than these two residences.,

HOLDEN RESERVOIR NO. 2 DAM




6.1 Evaluation of Structural Stabllity
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SECTION 6
STRUCTURAL STABILITY

a.

Visual Observations. The evaluation of the
stabllity of Holden Reserveir No. 2 is based
on the visual inspection conducted on
September 13, 1978, and on a review of the
avallable drawings and operating records. As
discussed in Section 3, Visual Inspectlon,
the embankment appears to be in good condi-
tion. However, the significant number of
animal burrows on the downstream slope
require attention.

Design and Construction Data. The avallable
drawings, included in Appendix B, 1ndicate a
core wall extending the length of the dam.
The core wall extends at least 5 feet into
ledge, and up to 16 feet in the vicinity of
the outlet conduilts. The cross-hatched
pattern on the plans suggests a rubble
masonry core, presumably grouted. The core
was backfilled on either side with puddled
material and then covered with some other
unidentified "selected" materlal on the
upstream and downstreanm slopes. There 1s no
other informatlon available on the type,
shear strength, and permeability of the soil
and/or rock materials of the embankment.

Operating Records. There 1s no evidence that
instrumentation of any type was ever
installed in Holden Reservoir No. 2 Dam. The
performance of thls dam under prior loading
can only be inferred by physical evidence at
the slte.

Post-Construction Changes. There are no as-
built drawings available for lolden Reservoir
No. 2 Dam.

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

HOLDEN RESERVOIR NO. 2 DAM
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SECTION 7

ASSESSMENT, RECOMMENDATIONS,
AND REMEDIAL MEASURES

MBS K odb |

7.1 Dam Assessment

a. Condition. Based upon a review of available
drawings, the visual inspection at the site,
and a review of the maintenance and operating
procedures, minor deficiencies in the dam
should be corrected to assure the contilnued

L performance of the dam at Holden Reservoir

No. 2. Generally, the dam 1s considered to

- be in good condition. However, several signs

i of distress were noted at the site: cracked

and missing mortar in the walls of the spill-

way channel; settlement cracks and slumping
in the grouted riprap in the area of the gate
house; the significant amount of efflores-
cence in the walls and in the stone brildge
over the spillway; deteriorating granite and
concrete patchwork on the ogee welr; slight
erosion of the earth slopes at the brildge
abutments; dense vegetatlon in the downstream
channel; and innumerable animal burrows 1n

vy

the downstream slope of the dam. LN

AN T
Hydraulic analyses indicate that the spillway Fraantialy
can discharge a flow of 1,830 cfs when the T
reservoir is at El 724.0, which 1is the AT IS

average elevation of the crest of the dam.
This flow rate 1s only 43 percent of the test
outflow. An outflow test flood of 4,220 cfs
(one-half the probable maximum flood) will
overtop the lowest point on the dam crest by
1.4 feet.

b. Adequacy. The lack of in-depth engineering
data did not allow for a definitive review.
Therefore the adequacy of this dam could not
be assessed from the standpoint of reviewing
design and construction data, but 1s based
primarily on visual inspection, past perfore
mance history and englneering Judgment.

¢c. Urgency. The recommendations and remedial
measures outlined below should be implemented
by the Owner wlthin two years after receipt

HOLDEN RESERVOIR NO. 2 DAM

.
. AN
. e T8 ._-'.c. » .-_._-'-.’»,

R wy W Wy PR S AR o
U TR A RIS A




}' of this Phase I Inspection Report. lowever,

repair of the training walls and floor of the
r. spillway should be undertaken within one
year.,

d. Need for Additional Investigations. Addi-
tilonal investigations to further assess the
adequacy of the dam are outlined below in

e Section 7.2, Recommendations.

7.2 Recommendations. In view of the concerns over
£ the continued performance of the dam it 1s recon-
mended that the Owner employ a qualified consul-

tant:
.. a. to conduct a more detalled hydroclogic and
b hydraulic investigation at the site;

b to design repalrs for the spillway and
i training walls.
£

The recommendations on repalrs and maintenance
o procedures are outlined below under Section 7.3,
bj Remedial Measures.

Remedial Measures

a. Operating and Maintenance Procedures. The
grounds and embankment of the dam are well
maintalned. However, it 1s recommended that
the Owner add the followlng ltems to the
maintenance program:

(1) repair the stone masonry side walls to
the spillway, and resurface the floor of
the channel

(2) repair the stone work on the bridge
spanning the spilllway

(3) repair or replace the granite weir on
the spillway

(4) clear the accumulated soll and rock from
the stllling basin

(5) 111 in the animal burrows on the down-
stream face of the dam

(6) clear the bushes and weeds from the down-
stream channel

HOLDEN RESERVOIR llO. 2 DAM




(7) all repairs and maintenance should be
undertaken in accordance with all applilc-
able State regulations,

(8) 1institute a definite plan for surveil-
lance and a warning system during
periods of unusually heavy rains and/or
runoff,

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

7.4 Alternatives. An alternative to implementing the
recommendations and the maintenance procedures
itemized atove would be to lower the reservoir.

HOLDEN RESERVOIR liO. 2 DAM
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APPENDIX A
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PERIODIC INSPECTION
CHECKLIST

2 DAM
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PERIODIC INSPECTION CHECK LIST

PROJECT ___ Holden Ng. 2 PATE__ 2328
PROCJECT FEATURE__ Dam NAME E. &Greco
DISCIPLINE__(eote¢hnical NAME S. P'crée
Mote d/s = daunsfreai' LLI,L‘ upsiream
AREA EVALUATED " CONDITIONS

DAM EMBANKMENT

Crest Elevation

varies T22.8 on upshtam sde_ 1o
714 .2 on downstream side

Current Pool Elevation 216.7
, “aximum Impoundment to Date wunktnownN
| surface Cracks none vViSible

Pavement Condition

gra $s on corest

“lovement or Settlement of Crest

relat vely flat

Lateral Movement

no apparent movement

Vertical Allgnment

ruafwéy flat

Horlzontal Alignment

velatwely shaignt

1 Condition at Abutment and at
| Concrete Structures

roct at r,ghr qburnznr
bridge and sp.llway at lefr abutment

of Movement of
Items on Slopes

Indications
Structural

nore - steps lcm'uy o inlet
sueture in good cond Fion

Trespassing on Slopes

series of chipmunkt holes at dls

Sloughing or Eroslon of Slopes
or Abutments

+0e center o £ dam
mowed grass en dls siopes

Rock Slope Protectlion - Riprap
Failures

3rouf€d ripap on Wl “006; some riprap
m'SSing, weeds,

of grout at briclge abufwent

\ Unusual Movement or Cracklng at
or near Toes

none. Vvis:ble

Unusual Embankment or Downstream

no scepage Vis.ble

Seepage

Piping or Bolls none  VvViSible
Foundatlion Dralnage Features noneé

Toe Drains noné
Instrumentation System none

page HLor ¥
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: PERIODIC INSPECTION CHECK LIST

)
PROJECT__Holden %*a DATE ]13] 78 .
PROJECT FEATURE_Intake Srutture NAME b. Bornsten
| DISCIPLINE__ Stucturpl [Hydraulia NAME k. Brana‘qran
t AREA EVALUATED CONDITION
OUTLET WORKS - INTAKE CHANNEL AND
P IJTAKE STRUCTURE
g n0+ visible ,
a. Approach Channel (see drawings de_ 8
é Slope Conditions untnauvn
, Bottom Conditions unknown
h T
b Rock Slides or Falls n|a
Log Boom nla

Debris

unknaun

Condi*ion of Concrete Lining

nla

Drains or Weep Holes

nla

Intake Structure

Condition of Concrete

Stop Logs and Slots

e e

et e
P Wy Sl - T
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PRUJECT FEATURE Outet works - qaie house NAME

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

PERIODIC INSPECTION CHECK LIST

PROJECT Holden #2 DATE ali 3]7s

D. Bornstein

DISCIPLINE_ spuctural [bggrwl.'o_ naME___ L Branagan

AREA EVALUATED ,CONDITION

_UTLET WORKS = CONTROL TOWER

a.

Brick Su?ershuc fure - 3ranr-}e
Concrete and Structural foundatiom walls

je:ieral Condition good

Condition -/ Joints —_

Spalling h

Visible Reinforcing -

Rusting or Staining of no conerelte
Concrete

Any Seepage or Efflorescence none

Joint Alignment —_

Unusual Seepage or Leaks 1in

Gate nene visible

Cracks

mnor Cractirg i DAtk hawhne Gacks
i base of bricks

Rusting or Corrosion of Steell _

v
[

Mechanical and Electrical

3 hand- operated sluice gotes

Air Vents none.

Float Wells fﬂa
Crane Holst rﬂa
Elevator nla

Hydraulic System nja

Q 2 - 30" Iﬁmm
Service Gates sureened ntate 7L | p.pe
Emergency Gates none

Lightning Protection System noneg

Emergency Power System none

Wiring and Lighting System none
in jate Chamber

.......
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r " PERIODIC INSPECTION CHECK LIST
. PROJECT _ Holden #2 DATE___9-13-7¢
2
! PROJECT FEATURE_Bridge fp Gole House NAME  D. Pornsten
R DISCIPLINE Sruetural NAME
2
J AREA EVALUATED CONDITION
QUTLET WORKS - SERVICE BRIDGE Smaw span , wood plank deck ) .“
built up on riveted sree) Cirm ) SRR
a. Super Structure girders g
-
Bearings badly rusted v
+1eS into granite bloek at intake KRR
Anchor Bolts swwmmg .. e o
Bridge Seat missing (poss. bly shect ’Cad)
Longitudinal Members steel girders 5
Under Side of Deck wood deek - good condihian
Secondary Bracing angle trons
Deck wood plants - good condihon
Dralnage System none

Raillings 1§ - inch -high prpe mihngs
Expansion Joints missing and rusted out | dam s.de
Paint gocd cndihon

b. Abutment and Plers Grande abutments

General Condition of Concrete | no Concvete - gramitc i good Codiben

Alignment of Abutment slight misalignment in brick
Approach to Bridge tonerete slab |, minor Cimek
Condition of Seat and mmte  wall vod d.h
Backwall Jran . gooed cmdibem

page A-Sor€ _

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

...................
o e Te e e e e e e ey e el PRI )
........... R . ~

- - - N
« - RS Ar S A
LT L WAL WAL AT D T L0 TP W e} Y%




Al

PROJECT _Holden # a2

PERIODIC INSPECTION CHECK LIST

PROJECT FEATURE_ Lower Cate House

DISCIPLINE spucturzd fl hydraul:é

pate  ali3]7s
NAME D, Bwrnskcin
NAME L. Emnagan

AREA EVALUATED

CONDITION

QUTLET WORKS -~ OUTLET STRUCTURE
AND OUTLET CHANNEL

General Condition of Concrete

Brick buldng houses  ualves for
2 - 4c-wrch ouHet ppes

Rust or Staining ncne
Spalling nene
Erosion or Cavitation nene
Visible Reinforcing nene
Any Seepage or Efflorescence e
Condition at Joints qgoed to faur
Drain Holes nene

Channel

Loose Rock or Trees Over-
hanging Channel

30-inch pipe discnarges fo Splway
| Chaorel.

4c ich pus discharge o ohlpona b

nla

Condition of Discharge
Channel

ﬂ\a

pase Aol 8

o - Pl -
L OO . Dy
Y A RN . S
g K
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PERIODIC INSPECTION CHECK LIST

PROJECT__Holclen # 2

PROJECT FEATURE

~59uhuaﬂ>

DISCIPLINE__ Hydraube | Struetural

DATE 1328
NAME L. Branaqan

NAME D. Bornsren

AREA EVALUATED

CONDITION

OUTLET WORKS - SPILLWAY WEIR,
APPROACH AND DISCHARGE CHANNELS

a. Approach Channel

Stone masonry hauning walls
stone - paved” channel ( shales
sct perpenditular to b('ddlng’ +hen
gouted) Gonorete slab anoppaach

General Conditilon

good to o, some weeds loosc

Loose Rock Overhanging
Channel

moctur - patch 7

none

Trees Overhanging Channel

none

Floor of Approach Channel

stone and Concrete

b. Weir and Tralning Walls

WWI&)('(’ Toose sSowe and rnosrar on wadk
3(0"'""( Osce weir w.¥h corcrete &”t‘h

General Condition of
Concrete

eonerede -pateh on wer s loase

Rust or Staining

rust Hom 4lashboacd pins

Spalling

pMch o wer s spalled

Any Visible Reinforcing

nont

Any Seepage or Efflorescence

signi ficant ef{lorescece

Drain Holes

none

¢. Discharge Channel

Coneretec Slabs

General Condition

Loose Rock Overhanging
Channel

good to poor - some cracting ,weeds
erosion $m rpadway at dls left a but.

none

Trees Overhanging Channel

none

Floor of Channel

Cracks, +ew preces oF Slab 1MmsSsing

Other Nbstructions

none

Iy

oty
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£
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K

Outetr Works

(eon tinued)

4

A

7. .
'y

4 h,

falmint
’ P‘.

v
’
o

d. Bridge over discharge Channel - deuble arch masonry bridge

[ -

diagmal shear cracks at abutfment

heawy efHorescerce.  under briclge ; moctne mussing

CO.MH.

sefement at center prcr

>y

uls -displaced

g

dlis - Parrialy miss:
¢. spillway channel - descencls 10 shing  pool

aceumulahom of dwrt and stme n poal

cascace step weir +fom shihng pool

r.ghf Sde

5

30-inen pipe dis of cascaole stiling pool

&

locse stones 1n lower channel

0 feet

for

goured stme ol

excepf' or 9 ht

channel

Changes o natuml

N
-VAM-N«'F; .-

l.

1S stone masonry wall

sde which
[rees owrhanging lower channe

——

¥ Eonen castomn pife W sTiling Pool cascade tace .

A-8 of 6
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s Dot Ww, 120774 “’\ Fie <
_ INSPECTION REPORT ~ DALS AiD RESE ‘{oms
; 1. Locations Clty/Town //e /dea) an Noo 3~/¥=/3Y~02_
l Name of Dam/l/i/éé‘j?"z?@fa- 273 Inspec[& by fEal RS

Date of Inspectio '5;[21//47j5

jj 2, Owner/s: per: Assessors Prev, Inspection
’ ‘ Reg. of Deeds Pers. Contact V”,’/
> Wz Y oL UL Friwess T Bonrd L ry plamsert
: Nane St. & No, City/Town State Tel, No. |
2, ’
Name Ste & iloe City/Town State Tel, No,
e 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,

St. & Nos.s

- Name:

City/Towns State: Tel,Moes

4, No, of Pictures takon/L4éA/%9

S, Degree of Mazard: (if dam should fail completely)®

| | 1. Minor 2. Moderate_
i 3, Severe ’/ 4, Disastrous

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

" ’ 6. Outlet Control: Automatic Manual

! ! Operative L~ Yess; No,

T

oV TR R el A SRy covrroiled

)
o

. 7e Upstream Face of Dams Conditions ’
- 1. Good L/’////’/ 2, Mincr Repairs

3, Major Repairs _____ 4. l'rgent Repairs _____

-anCommentss Com//e,fé/y C/e/,-’./i vf 6@(/54 on afA 4
G Row o,

- Cowpirion) excellew

B~6

RS ot O

. .
J.\ .

“

e " . -
ey e T
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e e L et Lt m e g N . AR NG S at AN ! '..-I.'!,.'_'!_'twﬁﬁ Rai o~ v avlh At ol A oA 2wl e v
...... A e i P Pl

-2 pAl K0, BY L L3I
8. Downstrearm Face of I:V
Conditions 1, Good 2. Minor Repairs

4, Urgent Repairs

3.. Major Repairs

Commentss &M/D/e f-e/}/ C./&?/{ o 'lp ABRUS 4 9 7726@‘

9. Emergency Splllway: /l/@/l/'z
Condition: 1. Good 2, Minor Rep.airg

3. Major Repairs 4, Urgent Repairs

Conmentss ﬂ& -CX/JT//JGL \5/01///0/?)/ /9/7/7¢/‘7'/Z.5
10 Be Ample

10, Water Level at time of inspection: 2_. ft., above &~ below

top of dam principal spillway &—"
other,
11, Summaxry of Deficiencies Noted:
Growth (Trees and Brush) on Embankment,//ff-’ ’//

Animal Burrows and Yashouts (o] ;‘/f/

Damage to slopes or top of dam /"/..”’/‘/vp

Cracked or Damaged Masonry / _7’/10/

ol
722 R A
= !

Evidence of Seepage Z2A

oy 77

Exosion A/~ -t

Leaks /V'/&

Evidence of; Pij:ing /‘/’" -f Af =y

Trash and/or debis impeding flow /[/04)-(_"‘,

Clogged or blocked spillway A)ﬁ)z{:’{f_

other A2




. -3- DAk NO S —/4/ 34— D

! 12. Remarks & Recommendations: (Fully Explain) )

| T his a’ﬁM Is W excellows condprion) v

IS Well jpnTINED by the €1ty of WhacesteR
T 18 W Need of Vo REPHIRS AT pRes eN7”

e

l, Safe

2. Mkinor repairs needed

3. Conditionally safe - major repairs necded

4, Unsafe

‘ 13, Overall Conditioz://,/z

5., Reservolr impoundment no longer exists {explain)

L g

Recommend removal from inspection list

o

B-8
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DESCRIPTION OF DAM

. ’ DISTRICT 3
Submitted byT)pﬂlzﬁJ? S Dam No. LS —L¥— /)3 y"’ 92
: Date L{./Z? /73 &3 /Town bjg/J e
y | | Name of Dam &AAJ/ /?3-5 #H 2-

. 1. Locationt Topo Sheet No, 2-4/)

Provide 83" x 11" in clear copy of topo map with location of
Dam clearly indicated.

2. Year builts Year/s of subsequent repairs

3, Purpose of Dams: liater Supply el Recreationsal

Irrigation ' Other

} 2
d 4, Drainage Area: //' £ sqe. mi, acres
9. Normal Ponding Area: 7 acres; Ave, depth

Impoundpent: gals.s; acre ft,

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

v
/'/"" e.. 1,e, summer homes, etc.

!
+
7. Dimensions of Dams Length L3220 Max. Height ‘Zd B

Slopest Upstream Face 2L

Dovinstream Face 2 :-1

Hidth across top 22 /

8, Classification of Dam by Material:s
Stone llasonry /

Timber Rockfill & Other

’ Earth (/ Conc, Masonry

——————————————

9+ A Lescription of present land usage dovunstream of dams
2" ” —
\" % rural; 7%: % urban,
- B, Is there a storage area or flood'plain dounstream of dam which

could accomodate the impoundment in " event of a complete
dam failure? yes no ’/tbe o '
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DAMN RO. O </Y~/0u-02
10, Risk to life and property in event of complete failure.
No, of people vr09 2 .
Noe. of homes _ oo T .
Noo of Businesses Nl : . X
<)
No., of industries Ain & +» Type ; ]
: - \WATZ: Tl GHIS = ‘
No. of utilities 5 o TypeElver, SAw=z \J
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NO. 1 DOWNSTREAM FACE OF DAM
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NO.3 UPSTREAM VIEW OF SPILLWAY, FROM
LEFT ABUTMENT
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NO. 7 DOWNSTREAM CHANNEL OF SPILLWAY

NO. 8 DOWNSTREAM CHANNEL OF SPILLWAY,
AND STILLING BASIN
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