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State House
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Inclosed is a copy of the Chicopee Reservoir (MA-00720) Phaggiie'
. Inspection Report, prepared under the National Program for Inspection of
Non-Federal Dams. This report 1is based upon a visual inspection, a
. review of the past performance and a brief hydrological study of the
le dam. 1 approve the report and support the findings and recommendations
described in Section 7 and ask that you keep me informed of the actions
taken to implement them. This follow-up action is vitally important.

-

| &

- Copies of this report have been forwarded to the Department of Environ-—
mental Quality Engineering. Copies will be available to the public in

» .

'i thirty days
1 wish to thank you and the Department of Environmental Quality

g Engineering for your cooperation in this program.

3 Sincerely,

Y

4

r Incl C. E. EDGAR, III

'Y As stated Colonel, Corps of Engineers

Commander and Division Engineer
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NATIONAL DAM INSPECTION
PROGRAM

PHASE I INSPECTION REPORT

BRIEF ASSESSMENT

Identification No. MA 00720

Name of Dam: Chicopee Reservoir (Cooley Dam)
City: Chicopee

County and State: Hampden County, Massachusetts

Stream: Cooley Brook Tributary of the Chicopee
River

Date of Inspection: March 4, 1981

ﬂChicopee Reservoir Dam is a 545-foot long, 47-foot high earth em-
bankment dam constructed circa 1926. The storage capacity of the
Reservoir at the top of the dam is 695 acre-feet. There is a
reinforced concrete core wall in the dam with steel sheet piling
indicated below the core wall. ~The spillway is a 44-foot long
ogee crest which is located at the right abutment of the dam and
has a crest elevation (E1) 168.0. The outlet conduits are a 24-
«anch cast-iron former water supply line and a 30-inch cast-iron
blowoff. Both pipes are located between the center of the dam and
¥he right abutment. There are two 24-inch intake conduits which
are controlled by sluicegates in the gatehouse where they discharge
into the intake chamber and the 24-inch former supply line to the
City of Chicopee water system. Flow through the 30-inch blowoff
is controlled by a gate valve located in the gatehouse. The 30-
inch blowoff discharges into a small reservoir immediately down-
stream from the dam. Formerly, Chicopee Reservoir was used to
provide water storage and to regulate its release as part of the
supply system for the City of Chicopee, Massachusetts. The reser-
voir is presently used for recreational purposes as part of
Chicopee Memorial State Park.

v
The following deficiencies were observed at the site: high degree
of erosion of the principal spillway chute structure and outlet
training walls; erosion gullies on the right abutment above the dam
crest; brush growth on the downstream slope of the embankment; and
seepage from the left abutment downstream of the dam. Generally,
the dam is in fair condition,
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Baged upon size classification, intermediate, and hazard potential,
high, in accordance with the Corps of Engineers Guidelines, “the
adopted Spillway Test Flood is equal to the Probable Maximum Flood
which yields a peak test flood inflow of 7565 cfs. Hydraulic
analyses indicate that the spillway, without flashboards, with the
water surface at the top of the dam can discharge 3,950 cfs which
is less than the total routed test flood outflow of 6,450 cfs.
Thus, the spillway can discharge 60% of the routed test flood out-
flow.

»

It is recommended that the owner employ a qualified Registered
Professional Engineer to undertake an investigation of the seepage

emanating from the left abutment and to prepare plans for rehabili- -

tation of all spalling and erosion of the principal spillway. 1In
addition, the owner should repair the deficiencies listed above,
as described in Section 7.3. The owner should also implement a
program of annual technical inspections, a plan for surveillance
of the dam during and after periods of heavy rainfall, and a plan
for notifying downstream residents in the event of an emergency at
the dam.

The measures outlined above and in Section 7 should be implemented
by the owner within a period of one (1) year after receipt of this
Phase I Investigation Report.

Cullinan Engineering Co., Inc.

s S

William S. Parker, PE
Director of Engineering
Project Manager




This Phase I Inspection Report on Chicopee Reservoir (MA-00720)

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

ey 1 T

CARNEY M. TERZIAN, MEMBER
Design Branch
Engineering Division

Engin&€ering Division
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ARAMAST MAHTESIAN, CHAIRMAN
Ceotechnical Engineering Branch
Engineering Division

APPROVAL RECOMMENDED:

Shes B Hopp onr

JOE B. FRYAR
Chief, Engineering Division
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PREFACE

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

In reviewing this report, it should be realized that the reported
condition of the dam is based on observations of field conditions
at the time of inspection along with data available to the inspec-
tion team. In cases where the reservoir was lowered or drained
prior to inspection, such action, while improving the stability
and safety of the dam, removes the normal load on the structure
and may obscure certain conditions which might otherwise be detec-
table if inspected under the normal operating environment of the
structure.

It is important to note that the condition of a dam depends on
numerous and constantly changing internal and external conditions,
and is evolutionary in nature. It would be incorrect to assume
that the present condition of the dam will continue to represent
the condition of the dam at some point in the future. Only through
continued care and inspection can there be any chance that unsafe
conditions be detected.

Phase I inspections are not intended to provide detailed hydrologic
and hydraulic analyses. In accordance with the established Guide-
lines, the Spillway Test Flood is based on the estimated "Probable
Maximum Flood" for the region (greatest reasonably possible storm
run-off), or fractions thereof. Because of the magnitude and
rarity of such a storm event, a finding that a spillway will not
pass the test flood should not be interpreted as necessarily pos-
ing a highly inadequate condition. The test flood provides a mea-
sure of relative spillway capacity and serves as an aid in deter-
mining the need for more detailed hydrologic and hydraulic studies,
considering the size of the dam, its general conditions and the
downstream damage potential.

The Phase I Investigation does not include an asséssment of the
need for fences, gates, no-trespassing signs, repairs to existing
fences and railings and other items which may be needed to mini-
mize trespass and provide greater security for the facility and
safety to the public. An evaluation of the project for compliance
with OSHA rules and regulations is also excluded.
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OVERVIEW

U.S. ARMY CORPS OF ENGINEERS Chicopee Reservoir Dam

NEW ENGLAND DIVISION NATIONAL PROGRAM Cooley Brook

' WALTHAM , MASSACHUSETTS
OF INSPECTION Chicopee, MA
CULLINAN ENGINEERING CO,INC.
CIVIL ENGINEERS OF NON - FED. DAMS MA 00720
‘ AUBURN - BOSTON, MASSACHUSETTS March 4, 1981
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NATIONAL DAM INSPECTION
PROGRAM

PEASE I INSPECTION REPORT
CHICOPEE RESERVOIR
SECTION 1

PROJECT INFORMATION

GENERAL

(a) Authority. Public Law 92-367, August 8, 1972,
authorized the Secretary of the Army, through the Corps
of Engineers, to initiate a national program of dam in-
spection throughout the United States. The New England
Division of the Corps of Engineer has been assigned the
responsibility of supervising the inspection of dams
within the New England Region. Cullinan Engineering Co.,
Inc., has been retained by the New England Division to
inspect and report on selected dams in the State of
Massachusetts. Contract No. DACW 33-81-C-0025, dated
December 19, 1980, has been assigned by the Corps of
Engineers for this work.

() Purpose:

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

DESCRIPTION OF PROJECT

(a) Location. The dam is located on Cooley Brook,
a tributary of the Chicopee River, in the City of
Chicopee, Hampden County, Massachusetts (see Loca-
tion Map). The coordinates of this location are
latitude 42 degrees 10.2 minutes north and longitude
72 degrees 33,3 minutes west.

(b) Description of Dam and Appurtenances. Chicopee
Reservoir Dam is an earthfill dam 545-feet long and

47-feet high. The top of the earth embankment is 15-
feet wide and covered with grass, and is at E1 174.0.

1-1
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A concrete core wall forms the crest of the dam (see
Photo No. 2), projecting approximately 2.7 feet above
the top of the earth embankment to El 176.7 and the
exposed portion of the wall has been rebuilt in recent
years. The core wall extends down to the base of the
dam, and below the base of the concrete core wall is

a steel sheet piling wall extending to depths of 30
feet below the original ground surface. Both the
sheet pile wall and the concrete core wall terminate
in the abutment at the end of the dam and, therefore,
it appears that there is a possibility of seepage
around each abutment because the core wall was not
extended into the abutment to a point where the high
water line intersects natural impervious soil (see
Sheet 3 of construction plans in Appendix B). The

top portion of the upstream slope is 3:1 to El 156.0
and is concrete paving on an indicated base of & inches
of gravel and 6 inches of sand. 1In recent years the
dam has been modified with an asphaltic concrete over-
lay approximately 18 feet wide over the concrete slope
paving (see Photo No. 2). Construction plans indicate
that at the base of the concrete paving is the upper
24-inch intake pipe at El 156 and a 5-foot wide selected
gravel or broken stone berm. The lower portion of the
upstream slope is indicated to be 3.5:1 with selected
gravel or broken stone fill, approximately to El 130.0.
The downstream slope is 2.5:1 and grass covered (see
Photo No. 13) with an 8-inch channel pipe drain and
berm traversing the slope at El 152.0. At two points
along this pipe run the plans indicate that an 8-inch
pipe intersects the drain and conveys flow to dis-
charge points at the toe of slope (see construction
plans Appendix B). There is a gravel drain with a 6-
inch pipe, located approximately 18 inches downstream
of the corewall, following the slope of the original
ground which collects seepage through the embankment
dam. This drain is connected to a 6é-inch drain with
open joints at right angles to the centerline of the
dam which discharges at the downstream toe of the dam
(see construction plans Appendix B).

The concrete spillway is an ogee crest weir located at
the right abutment of the dam with a concrete nosewall
in the center of the spillway. There are concrete
training walls, right and left, both upstream and down-
stream of the spillway (see Photos No's. 4 and 6). The

concrete chute is 44-feet wide at the inlet end and tapers

to 22-feet wide at the outlet with three cascades over
its length (see Photos No's. 5, 7 and 8). The walls of
the chute vary in height from 4 feet (through most of

length) to a maximum of 13 feet (at spillway). The crest

of the ogee weir is at El1 168.0 and has pipe slots for
flashboard stanchions, located at 2 feet on centers
over the entire length of the crest. No flashboards
were on the crest or at the site of the dam. A concrete

| O ————— i -
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paved slope serves as the spillway approach with a con-
crete training wall extending 53 feet from the spillway
along the northerly shoreline.

Situated approximately in the center of the dam on the
upstream face of the embankment is a brick gatehouse
outlet structure (see Appendix B and Photo No. 2). The
brick gatehouse is built on top of a concrete founda-
tion which forms a 10-foot by 10-foot intake well for
the single 24-inch cast-iron outlet (former water sup- -
ply main). Construction plans show the 24-inch outlet
and 30-inch blowoff line to be screened and manually
gated. Invert elevations of the inlet pipes at the
gatehouse as shown on Sheet 10 of the construction
plans (see Appendix B) are as follows: upper 24-inch
inlet El1 153.0; lower 24-inch inlet El1 132.0. A total
of three pipe collars are constructed around the 24-
inch outlet and 30-inch klowoff pipes from the gate-
house, as shown in Appendix B, Manually operated sluice
gates control the 24-inch inlet lines while the 30-inch
blowoff is continuous through the gatehouse structure
and is regulated by a handwheel operated gate valve,
All control valve operating mechanisms are contained in
the gatehouse (see Photo No. 3). Immediately downstream
from the dam, the blowoff line discharges into a small
reservoir (see Photo No. 10). The 24-inch former water
supply main feeds into another gatehouse at the dam
located. approximately 900-feet downstream and then dis-
charges into the existing downstream reservoir.

A creosoted railroad tie crib wall is located on the
right reservoir rim approximately 500-feet upstream of
the right abutment (see Photo No. 1). This wall is
approximately 100-feet long, 10-feet high and 6 to 8
foot wide at the crest and consists of an open-work
timber box backfilled with stone and sand and gravel
fill. This wall retains a slope approximately 25-feet
higher than the wall and, as a result, the total volume
of material it holds back is of the order of 4,000 cubic
yards. The wall appears to be in fair condition and
shows no evidence of distress.

Also along the right rim of the reservoir, southwest of
the crib wall, there is a hand-placed rubble wall,

(c) Size Classification. According to the Corps of
Engineers' Recommended Guidelines for Safety Inspection
of Dams, a dam is classified as “Intermediate® in size
{f the height is between 40 feet and 100 feet, or the
dam impounds between 1,000 Acre-Feet and 50,000 Acre-
Feet. The dam has a maximum height of 47 feet and a
maximum storage capacity of 695 Acre-Feet. Therefore,
the dam is classified as "Intermediate®™ in size based
on height.
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(d) Hazard Classification. The results of the dam
failure analysis indicate that the failure outflow would
travel south through an impoundment (an old reservoir)
just below the dam and continue south following the stream
bed for Cooley Brook. When the flow reaches the Massachu-
setts Turnpike, it will be controlled by the culverts
under the highway with the peak failure outflow overtop-
ping 240 feet of the roadway with a maximum depth of about
3 feet at the low point of the highway. South of the high-
way overland sheet flow is anticipated with potential
damage ti as many as eight homes and a filtration plant
before the flow would reach the Chicopee River. It is
anticipated that both the filtration plant and the houses
will be inundated by about 2 feet of water following
failure (as compated to no flooding prior to failure -

see Appendix D). Thus, with an appreciable economic loss
and a potential loss of more than a few lives, the dam is
classified in the "High" hazard category.

(e) Ownership. The dam and reservoir are owned by the
Commonwealth of Massachusetts and are part of the Chicopee
Memorial State Park. The owner is represented by Mr.
Robert Authier of the Division of Environmental Management,
570 Burnett Road, Chicopee Falls, Massachusetts 01020
(Phone 413-594-9416).

(f) oOperator. The facility is operated by the owner,
represented by Mr. Robert Authier, as stated above.

(g) Purpose of the Dam. Chicopee Reservoir was formerly ;
used to provide water storage and to regulate its release |
as part of the supply system for the City of Chicopee,
Massachusetts. Presently, the reservoir is used for
recreational purposes as part of Chicopee Memorial State
Park, with a public beach on the southerly shoreline of
the reservoir.

(h) Design and Construction History. Plans for the con-
struction of the dam were developed in 1926 for the City
of Chicopee by Morris Knowles, Inc. Engineers. It is
assumed that the dam was constructed immediately there-
after. .The plans indicate an earth embankment dam with

a reinforced concrete core wall and steel sheet piling
extending approximately 30-feet below the bottom of the
core wall. The ogee crest spillway is located at the
right abutment. The plans denote a reservoir capacity

of 145 M.G. ‘

{i) Normal Operating Procedure. Maintenance personnel
for the State Park facility are at the site on a daily
basis, During the summer months when the impoundment is
in use for recreational purposes, all valves in the gate-
house are normally closed and all discharge is over the
spillway. During the winter months, the impoundment is
normally drawn down to a reported elevation of 156.

~n
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Pertinent Data. The 1926 construction plans drawn by
Morris Knowles, Inc. Engineers show a spillway crest
elevation of 168.0. It is noted on the plans that "Ele-
vations are in Feet from Mean Low Water Charlestown Navy
Yard Datum®™. 211 other elevations reported herein are
based upon a spillway elevation of 168.0,

(a) Drainage Area. The drainage area tributary to the
dam is 3.93 square miles. The Reservoir is surrounded
by moderately rolling hills with elevations ranging from
a low of 167 at the reservoir to a high of 400 at the
easterly end of the watershed. There is some moderate
residential development and a golf course in the south-
easterly section of the watershed. The northwesterly
portion of the watershed is comprised of a large section
of Westover Air Force Base, including most of the major
runway. Chicopee Reservoir accounts for approximately
1.2 percent of the total drainage area. There are no
significant upstream ponds, however, marshlands account
for 3.4 percent of the total watershed.

(b) Discharge at Dam Site. A notable flood occurred at
the location in August 1955. No information was available
for an estimated discharge. Normal discharge is over a
concrete ogee crest spillway. The weir has a length of
44-feet and a crest elevation of 168.0. Though pipe slots
for flashboard stanchions are located over the entire
length of the crest, there are no flashboards on the crest
or at the dam site. Flow over the weir discharges down a
concrete chute with three (3) cascades over the length of
the spillway. The concrete chute tapers in width from 44-
feet at the top to 22-feet at the outlet. The spillway
discharges into a small reservoir at the toe of the down-
stream slope. In addition to the spillway, there is a
30-inch blowoff line located between the center of the

dam and the spillway. This 30-inch pipe is controlled

by a gate valve in the gatehouse and d1scharges at the
downstream toe of the slope.
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The following is a list of pertinent values relative to discharge:

1.

2.

7.

9.

Outlet Works (Conduit) Size:

Invert Elevation:

Discharge Capacity:

Maximum Known Flood at Dam Site:

Ungated Spillway Capacity
at Top of Dam:
Elevation:

Ungated Spillway Capacity
at Test Flood Elevation:-
Elevation:

Gated Spillway Capacity
at Normal Pool Elevation:
Elevation:

Gated Spillway Capacity
at Test Flood Elevation:
Elevation:

Total Spillway Capacity
at Test Flood Elevation:
Elevation:

Total Project Discharge
at Top of Dam:
Elevation:

Total Project Discharge
at Test Flood Elevation:
Elevation:

T gt

(a) 30 inch
(b) 24 inch
(¢) 24 inch

(a) 129.7
(b) 132.0
(c) 153.0

Assumed outlet control with
pool at dam crest.

(a) 115 cfs

(b) 98 cfs

(c) 72 cfs

Unknown

3950 cfs
176.7

2975 cfs
175.2

N/A

N/A

2975 cfs
175.2

3950 cfs
176.7

6450 cfs
177.4
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(c)

(d)

(e)

(£)

Flevation - Feet Above Mean Low Water Charlestown Navy Yard Datum

1. Streambed at Toe of Dam: 130.0
2. Bottom of Cutoff: 99.0

3. Maximum Tailwater: Unknown
4. Normal Pool: 168.4
§. Full Flood Control Pool: N/A

6. Spillway Crest: 168.0

7. Design Surcharge - Original Design: 173.0
8. Top of Dam: 176.7
9. Test Flood Surcharge: 175.2

Reservoir - Length in Feet

1. Normal Pool: 4000 feet
2. Flood Control Pool: N/A

3. Spillway Crest Pool: 4000 feet
4., Top of Dam: 6500 feet
5. Test Flood Pool: 5000 feet

Storage - Acre-Feet

1. Normal Pool: 322 acre-feet

2, Flood Control Pool: N/a

3. Spillway Crest Pool: 310 acre-feet
4, Top of Dam: 695 acre-feet
"5, Test Flood Pool: 685 acre-feet

Reservoir Surface - Acres

1. Normal Pool: 31 acres
2. Flood-Con£r01 Pool: : N/A
3, Spillway Crest: ' 29 acres
4., Test Flood Pool: _ S0 acres
5. Top of Dam: 54 acres
1-7 )
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(g)

(h)
(i)

Dam

1.
2.

3.
4,
5.

6.
7.
8.
9.

10.

Type:
Length:

Height:
Top Width:

Side Slopes:

Zoning:
Impervious Core:
Cutoff:

Grout Curtain:

Other:

Diversion and Regulating Tunnel

Spillway

1. Type:

2. Length of Weir:

3. Crest Elevation:
with Flashboards:
without Flashboards:

4, Cates:

5. Upstream Channel:

6. Downstream Channel:

7. General:

1-8

- ’. A‘

Earthfill

545 feet (including
spillway)

47 feet

15 feet

3.5 horizontal to

1 vertical upstream
2.5 horizontal to

1 vertical downstream
See Plan in Appendix B
Concrete core wall
Steel sheet piles

N/A

N/A

N/A

Chute spillway with
ogee crest weir

44 feet

N/a
l68.0

N/A
Reservoir

Concrete chute 44 feet
wide at weir tapering
to 22 feet at spillway
outlet

Three cascades over
length




T ey amy EEy "y SN Il e

(3

Regulating Qutlets

1.

Invert:

Size:

Description:

Control Mechanism:

Other:

1-9

(a) 129.7
{b) 132.0
(c) 153.0

(a) 30 inch
(b) 24 inch
(c) 24 inch

{(a) 30 inch cast-iron

pipe acting as blowoff

and reservoir drain

(b)(c) 24 inch cast-iron
pipes acting as inlets

for the outlet well
serving the 24 inch outlet
(former water supply line)

(a) 30 inch gate valve
(operating mechanism in
gatehouse on dam).

(b)(c) 24 inch sluice gates
with controls (lifting
mechanism in gatehouse on
dam)

N/a
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2.2

SECTION 2
ENCINEERING DATA

DESIGN RECORDS

The design records consisted of a full set of prints of
the original construction drawings, dated July 29, 1926,
by Morris Knowles, Inc., Engineers. The plans show
details for construction of the dam, core wall, spillway,
gatehouse and appurtenances. Original design computa-
tions and construction specifications are not availatle.
Also, records for the installation of the bituminous
concrete apron, construction of the foot bridge over the
spillway, and addition of the concrete cap to the core
wall were not located.

CONSTRUCTION RECORDS

The construction records available are the 1926 plans
referred to in Section 2.1. There are no as-built
drawings for the dam, spillway or outlet structures.

OPERATING RECORDS

No formal operating records are kept, however, the dam
and appurtenances are checked daily by a member of the
park maintenance crew.

EVALUATION
(a) Availability. Documents described above are avail-

able for review at Chicopee Memorial State Park, 570
Burnett Road, Chicopee Falls, Massachusetts (1020,

(b) Adeguacy. The available data, in combination with
the visual inspection and hydraulic and hydrologic cal=-
culations, is adequate for the purpose of Phase I Inves-
tigation.

(c) validity. Comparison of the available data with
the field survey conducted during the Phase 1 Inspection
indicates that the information is valid.




~—— amy ) emed wae WEE WD

SECTION 3
VISUAL OBSERVATIONS

FINDINGS

(a) General. The Chicopee Reservoir Dam is in FAIR
condition at the present time. This classification is
primarily based on the observation of a high degree of
erosion of the principal spillway chute structure and
outlet training walls; erosion gullies on the right
akbutment above the dam crest; brush growth on the down-
stream slope of the embankment; and seepage issuing
from the left abutment downstream of the dam.

(b) Dar. Generally, the earth embankment is in good
condition. Alignment of the upstream slope is good.
There is a recently placed asphaltic concrete overlay,
on the concrete upstream slope paving, approximately 2
inches thick and 18 feet wide from the parapet wall
forming the crest of the dam (see Photo No. 2). The
concrete parapet wall is in excellent condition. The
upstream slope was inspected and generally found to be
in good condition with some minor grass growth in a
horizontal seam located within the asphalt overlay and
minor cracking on the upstream face of the concrete
slope paving.

Two erosion gullies were found on the gravel hill forming
the right abutment (see Photo Location Plan). One erosion
gully is in the direction of the dam alignment and runs
towards the spillway while the second erosion gully runs
downstream. The gullies are some 25 to 30 feet in height
above the crest of the dam so they pose no immediate
danger to the dam, however, they could be a source of
continuing erosion and, therefore, should be checked
periodically whenever inspections are made. One of the
erosion gullies has been backfilled with brush and debris
{see Photo No. 14).

Considerable clear and clean seepage is emanating from
the left abutment, particularly along the toe of the main
embankment slope where it intersects the fill forming the
left abutment for a distance of approximately 25 feet
downstream of the toe of the embankment, and approximately
100 feet to the right of the intersection of the toe of
the dam with the left abutment. A board with a V-notch
weir cut in it has been placed downstream of the toe of
the dam (see Photo No. 10). Approximately 100 GPM of
seepage was observed flowing over this weir. About 30
feet upstream of the weir there is a shallow ponded area
where a small seepage boil is coming up through the pond
from the underlying ground (see Photo No. 11). This
ponded area is approximately 100 foot long and 30 foot
wide and contains about 6-inches of water.

¢
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Also, seepage estimated to be 100 GPM is emanating from
the left abutment from the natural slope at the toe of
the dam. This seepage is clear and clean and is addi-
tive to the seepage noted at the weir so that the total
seepage is estimated to be of the order of 200 GPM.
Clearly, this seepage should be monitored, and warrants
the engagement of a registered professional engineer

to make a study of the seepage, particularly at the
left abutment,

On the downstream slope of the embankment, there is con-
siderable brush growth, particularly near the left abut-
ment (see Photo No. 13). Also, approximately 25 feet
downstream of the toe of the embankment where it inter-
sects the left abutment there is a 24-inch concrete pipe
having a length of approximately 15 feet where it inter-
sects a headwall. This concrete pipe is issuing about

5 gallons a minute of seepage which is believed to be
seepage going around the left abutment No evidence of a
toe drain that reportedly exists (see plans in Appendix
B) was found., The existence of this drain should be
determined and an analysis of its condition and adequacy

should be performed by a qualified registered professional

engineer.

(c) Appurtenant Structures

1. Left Core Wall

The original concrete portion of this structure

has been capped with new concrete (see Photo No.

2), Its precent width is 3 feet. The concrete
is in good condition without any evidence of
spalls, cracks, or efflorescence. A single
rail steel fence consisting of 4 x 4 inch posts
and 6 inch channel rail 25 inches high is in

good condition. The concrete apron upstream of

this core wall is in good condition with the
exception of surface erosion. Bituminuous con-

crete paving 2"t thick has been placed over the

entire length of the apron and extends towards
the impoundment pool approximately 18-feet (see
Photo No. 2). A continuous open joint in the
overlay is overgrown with grass and is located
at the spillway crest elevation.

2. Principal Spillway

This ogee structure is divided by an intermed-
iate pier 12 inches thick and 8.5 feet long

normal to the spillway axis and has its origin
at the spillway crest (see Photos No's. 4 and
6). Pipe slcts for flashboard stanchions are

located 2-feet on center over the entire length
of the crest. No flashktoards were on the crest

or at the site of the dam.
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The downstream surface of the spillway exhibits
surface erosion which has exposed the concrete
aggregate. The base of the upstream nosing of

the intermediate pier has been subjected to
spalling approximately 10 inches high and 3

inches deep. The downstream base of this pier

has been subjected to erosion for a height of 12
inches and up to 4 inches deep on three sides (see
Photo No. 6). Horizontal and vertical reinforcing
steel is exposed and rusted and some vertical rods
have completely detiorated. A formed keyway was
cast in the downstream vertical face of the pier.

A level concrete apron is located upstream of the
spillway crest and approximately 12 inches below
the crest elevation (see Photo No. 4). Extending
upstream into the impoundment pool for a distance
of approximately 20 feet, the apron then slopes
downward at the rate of of 3 to 1 into the reservoir.
The top surface of this apron has been subjected to
a considerable amount of surface spalling up to 2
inches deep. The interface of the left spillway
training wall and the concrete apron adjacent to
the crest has a formed void 5 inches high, 2 feet
long and up to 14 inches in depth.

Right Training Wall

This structure is approximately 50 feet long and 2
feet in top width (see Photos No's. 4 and 6). A
rectangular shaped buttress, which acts as a flow
deflector and energy dissipator is located at
midlength of the wall. The front face of the por-
tion of this wall upstream of the flow deflector
is in good condition with the exception of minor
efflorescence observed at a series of fine hori-
zontal cracks. Erosion has occurred at the base
of the flow deflector for a height of 14 inches
up to 3 inches deep. The downstream portion of
this wall has been subjected to horizontal and
vertical cracking and associated efflorescence,

A vertical construction joint which is located

on this wall approximately 3-1/2 feet upstream

of the spillway crest has opened at the base by
approximately 1/2 inch and has been subjected

to surface spalling up to 2-1/2 feet in height.

A vertical crack, which is located 18 inches
upstream of the spillway crest has displaced
outward by 1/2 inch for the full height of the
wall with minor spalling along the crack.

Inspection of the upstream end of this wall has
revealed that the wall was faced and backed up
with concrete to form the thickness of the exis-
ting wall. The remains of a cemented stone
masonry wall is in evidence at the splayed end
of this concrete wall. Remains of a dry stone
masonry wall extend upstream,

e g e PURGIAIAIIG. - .ono )




———

e e s em @

—t vy, wEE) DR GEa GEN WES oW e

A steel pipe rail fence in good condition approxi-
mately 20 feet long is located at the upstream end

of this wall. Sockets in the top of the wall revealed
that this fence originally was in place up to the
spillway crest.

Chute

This flume type structure is divided into three sec-
tions by means of vertical drops (5 feet high) (see
Photos No's, 5, 7, and 8). The lowest section of the
chute has a vertical drop of 6 feet into a channel
bed reinforced with energy dissipating blocks. Three
trapezoidal shaped energy dissipators are located on
both sidewalls at all three sections of the chute.
The sidewalls have been faced and backed up with con-
crete to form 2 foot thick walls. A two span steel
framed footbridge with a concrete deck and metal
railing spans over the upstream chute section (see
Photo No. 5). The depth of flow in the chute at the
bridge section was calculated to be approximately

2,4 feet (see calculations in Appendix D). Since

the height of the chute walls is 4.0 feet, the bridge
will not impede flow in the chute with water sur-
face in the reservoir at the top of the dam.

The left end wall and right abutment are incorporated
in the upstream chute section. Starting immediately
downstream of the spillway the right abutment has
eroded over its entire length at the interface with
the concrete apron up to the first cascade. This
erosion is up to 6 inches in height and up to 6
inches in depth and is more pronounced at the energy
dissipators where it is up to 12-inches high and 6~
inches deep. The downstream wall continuation in
this reach is in fair condition; minor surface
cracking and associated efflorescence being
observed. Inspection of the back side of the up-
stream half of this wall revealed soil erosion
exposing the back of this wall. The wall was
backed up with minimal effort and in some instances
soil has eroded up to 18 inches below the backing
exposing vertical reinforcing steel, Erosion has
also occurred at the interface with the concrete
apron in a similar fashion as the right wall. A
portion of the left wall has been treated with a
surface coat of mortar which has been subjected to
considerable cracking which exhibits minor efflore-
scence. A two rail steel pipe fence is located on
the sloping section of this wall adjacent to the
flight of concrete stairs. Both the fence and
stairs are in good condition. The concrete apron
in this reach of the chute downstream of the foot-
bridge has eroded up to 3 inches deep whereas the
section of the apron upstream of the footbridge to
the spillway is in good condition. Erosion has
occurred at the interface of the first reach of the
chute and the first vertical cascade face over a
distance of approximately 6 feet and for a depth

of 18 inches.

3-4
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With the exception of minor surface cracking at the
top of the intermediate concrete pier, the footbridge
is in good condition with no evidence of spalls or
erosion. The steel framing of the footbridge which
consists of two 14 inch by 7 inch stringers is in
good condition and well maintained. However, the
underside of the concrete slab has been subjected

to a high degree of hairline cracking, efflorescence,
exudation and stalactites.

The left wall of the second or middle chute section
has been subjected to surface spalling over its

entire length. Erosion of the concrete energy dis-
sipators has occurred for a depth of up to 4 inches
and a height of 2 feet. BAdditional erosion has
occurred of the entire length of the interface with
the right wall in this reach is in good condition with
the exception of minor surface cracking and associated
efflorescence. With the exception of its downstream
lip, the concrete apron is in good condition. Spal-
ling and erosion have occurred over 90% of the length
of the interface of this apron and the second cascade
drop (see Photo No. 7). This spalling is up to 15
inches in height and 8 inches in depth. A 6 x 6 inch
drain opening is located on the face of the cascade
wall. Investigations revealed that a 6 inch subdrain
outlets through this opening. There was no discharge
at the time of inspection (see Photo No. 7).

The left wall at the third and lowest chute section

is in fair condition with the exception of minor
surface erosion at the energy dissipators. However,
the right wall exhibits a considerable amount of
horizontal hairline cracks with associated efflor-
escence and considerable surface spalling., The inter-
face of the apron and the lowest cascade drop has
spalled and eroded over 50% of its length (see Photo
No. 8) and a triangular spall 4 feet long and 4 feet
high and up to 6 inches in depth is located adjacent
to the right wall. Other spalled areas are up to 12
inches high and 6 inches deep. A 7 foot square access
manhole which houses a cast-iron frame and 34 inch
cover is located along the centerline of the concrete
apron as an extension to the cascade drop. The

access manhole functions as a cleanout for an 8 inch
subdrain. At the downstream face of the concrete
manhole, the cast-iron subdrain extension into the
outlet channel has ruptured. Spalling has occurred

at the downstream corner of this structure for a
height of approximately 2 feet and up to 8 inches -
in depth.
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5., Outlet Training Walls

The downstream outlet training walls are 12 inches
thick with no back batter and approximately 25 feet
long with 4 foot 90° returns. The downstream end of
the left end wall and return have been subjected to

a high degree of erosion from its base at the channel
bed for a vertical distance of 3 feet, up to 8 inches
deep, and exposing reinforcing steel. Spalling has
occurred at the end of the 90° return of the right
wall up to 12 inches high and 4 inches deep. Clear
and clean seepage is emanating through a crack in the
left wall at the approximate rate of 1/10 gallon per
minute.

Twelve reinforced concrete energy dissipating blocks
are located immediately downstream of the lowest
cascade wall and between the outlet training walls.
These blocks are approximately 12 inches square; the
tops being approximately 4 feet above the channel
bed. All of the blocks are severely deteriorated
with all reinforcing steel exposed and in four in-
stances they are completely void of concrete (see
Photo No. 9).

6. Gatehouse

This is a brick bearing wall structure housing three
bench stands and is supported by a concrete foundation
(see Photos No's. 2 and 3). Two bench stands are
adjacent to the upstream wall., The left bench stand
has a 24 inch diameter wheel operator and the right
stand has a hand crank. Both have rising stems and
operate sluice gates which outlet into a 24 inch con-
duit which was formerly part of the Chicopee water
supply. The left gate was open by approximately 4
inches at the time of inspection. All of the gates
are well maintained.

The brick masonry walls of the gatehouse are in good
condition, however, the wood framed roof has been
subjected to leakage.

(d) Reservoir Area. The only development along the shore
of Chicopee Reservoir is a reacreational beach, bathhouse,
and maintenance facility for Chicopee Memorial State Park.
The remainder of the immediate area is undeveloped, wooded
and hilly. There is little potential that further develop-
ment will occur in the reservoir area as the surrounding
land is part of Chicopee Memorial State Park.
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On the right rim of the reservoir is a hand-placed
rutble wall which appears to be stable with no evidence
of movement of the slope or instability (see Photo No. 1).

Located on the right reservoir rim approximately 500 feet
upstream of the right abutment is a creosoted railroad
tie crib wall (see Photo No. 1). This wall is approxi-
mately 100 feet long and 10 feet high, and 6 to 8 feet
wide at the crest. It is an open-work timber box back-
filled with stone, sand, and gravel fill which retains

a slope approximately 25 feet higher than the wall andg,
as a result, the total volume of material it holds back
is of the order of 4,000 cubic yards. The wall appears
to be in good condition and shows no evidence of distress.
Should this slope fail, it is not likely that a major
wave would develop in the reservoir which would go over
the dam. The reservoir rim appears to be stable with no
evidence of movement or potential of major slides into
the reservoir.

(e) Downstream Channel. The concrete spillway, 24-inch
outlet and 30-inch blowoff line discharge into a small
reservoir at the toe of the downstream slope. The out-
flow then follows the natural streambed of Cooley Brook
in a southwesterly direction, passing under the Massachu-
setts Turnpike and Fuller Road before discharging into
the Connecticut River, approximately 4600 feet downstream
of the dam,

EVALUATION

In general the dam and its appurtenant structures are in
fair condition. The problem areas noted during the visual
inspection are listed as follows:

(a) High degree of erosion of the principal spillway
chute structure and outlet training walls which com-~
promises the integrity of the structure and could lead
to further deterioration.

(b) Minor grass growth at the seam between the asphal-
tic overlay and the concrete apron on the upstream
slope.

(c) Erosion gullies on the right abutment above the
dam crest., If the gullies are allowed to increase in
size and depth, a potential for failure of the right
abutment would exist through diversion and focusing
of runoff into the area.

(d) Brush growth on the downstream slope of the embank-
ment is considered deleterious due to the destructive
action of roots upon a structural earthfill.
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(e) Seepage issuing from the left abutment downstream
of the dam. A study of the origin of the seepage and
the possible transportation of fines should be made as
this seepage could lead to piping of soils and result
of internal erosion of the abutment.

(f) The existence and condition of the toe drain should
be investigated.
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4.2

4.3

SECTION 4
CPERATIONAL AND MAINTENANCE PROCEDURES

OPERATIONAL PROCEDURES

(a) General. There is no formally established routine
for the operation of the dam. On an informal basis,
the reservoir is lowered in the early spring and the
shoreline of the recreational area is cleaned. The
reservoir is not filled again until after the threat of
a spring flood has passed.

(b) Warning System. There is no established warning
system or emergency preparedness plan in effect for
this structure.

MAINTENANCE PROCEDURES

(a) General. Maintenance of the dam is performed on
an informal basis rather than on a formally established
routine or procedure. The dam is generally maintained
in fair condition,

(b) Operating Facilities. There are no operating faci-
lities for the spillway. The outlets are operable and
are opened on a yearly basis. It is reported that the
30-inch outlet gate valve can not be opened until the
water surface in the reservoir is down to about El 155%
(approximately 13-feet below the spillway crest).

EVALUATION

Currently, there is no operational procedure in effect
for Chicopee Reservoir Dam and maintenance is performed
on an informal basis only. Maintenance programs, opera-
tional procedures, warning system and emergengy prepared-
ness plans should be established. It is recommended that
a program be established by the Owner to monitor the
seepage on a weekly basis until the recommendations of

an engineering study have been implemented. 1In addition,
the Owner should implement a program of annual technical
inspections by a qualified registered engineer. These
programs should be implemented as recommended in Section
7.3. .
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SECTION S
EVALUATION OF HYDRAULIC/HYDROLOGIC FEATURES

General. Cooley Dam at Chicopee Reservoir is a 47-foot
high earthfill dam built in about 1926. It has a con-
crete core wall with steel sheet piling indicated below
the core wall. The spillway is a 44-foot long, ungated,
ogee crest weir. The dam was built to provide storage
for a water supply to the City of Chicopee. It is
located on Cooley Brook. The reservoir presently func-
tions as a recreational facility and is no longer used
as a municipal water supply.

Design Data. Hydraulic and hydrologic computations are
not available for the design of the spillway.

Experience Data. There are no formal records kept per-
taining to the performance of the dam. Water level and
functional aspects of the dam and appurtenances are
monitored through regular inspections made by employees
of Chicopee Memorial State Park.

Test Flood Analysis. Based on the Corps of Engineers
Guidelines, the recommended test flood for the size
(intermediate) and hazard (high) is the probable maxi-
murm flood (PMF). Consequently, the PMF was adopted as
the test flood inflow. The watershed has mostly rolling
terrain with a gentle slope (about 0.8%), no significant
amount of ponded water upstream, and a marshland that
accounts for about 3.4% of the total drainage area. For
Chicopee Reservoir watershed, the PMF rate was calculated
to be 1,925 cfs per square mile of drainage area. Apply-
ing the PMF to the 3.93 square miles of drainage area
results in a calculated peak flood flow of 7,565 cfs as
the inflow test flood. By adjusting the inflow test
flood for 'syrcharge storage, the maximum discharge rate
was established as 6,450 cfs, with a water surface at

El 177.8. Thus, with the nominal tcp of dam at E1 176.7,
the dam would be overtopped by 1.1 feet.

Calculations show that with.the water surface at the top
of dam, the spillway without flashboards can discharge
3,950 cfs, or 60% of the routed test flood outflow.

Dam Failure Analysis. Based on the Corps of Engineers
Guidelines for estimating dam failure hydrographs, and
assuming a breach width of 136 feet which represents

40% of the mid-height length of 340 feet at a water sur-
face elevation of 168.0 (spillway elevation) the dam
failure outflow would be 53,500 cfs., As a result of the
dam fajlure, some overhead electric lines and the Massa-
chusetts Turnpike would receive severe damage. When the
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flow reaches the turnpike, it will be controlled by the
culverts under the highway with the peak failure outflow
overtopping the roadway for a length of 240 feet with

a maximum depth of approximately 3 feet at the low point
of the highway. South of the highway, the anticipated
overland sheet flow would cause damage to as many as
eight homes and a filtration plant before reaching the
Chicopee River. This compares to no overtopping of the
roadway and no encroachment upon the homes prior to
failure (see Appendix D). Consequently, with an appre-
ciable economic loss and a potential loss of more than a
few lives, the overall potential hazard from a dam fail-
ure of Cooley Dam at Chicopee Reservoir would be "high”.

5-2

9
e e — s Te— 4 T P—

- T N o .




—~= omt G T G AN O aa e ..

———— —— snman—
N .

6.1

6.3

SECTION 6
STRUCTURAL STABILITY

VISUAL OBSERVATIONS

The field inspection of the dam and spillway indicated
that these structures are in fair condition. Consider-
able spalling and erosion was observed in the outlet
chute, outlet training walls and energy dissipating
devices. No structural deficiencies were noted which
would warrant further investigations. There are several
items of a maintenance nature which will require reme-
dial attention as outlined in Section 7. Further in
depth engineering studies will be required by a regis-
tered professional engineer to investigate seepage issu-
ing from the left abutment area. A program of yearly
technical inspections by a qualified registered engineer
should be implemented to monitor any changes in the con-
ditions of the dam and spillway structure.

DESIGN AND CONSTRUCTION DATA

Definitive plans of the dam and spillway were reviewed.
The drawings consist of 11 sheets developed by Morris
Knowles, Inc. Engineers, Pittsburgh, Pennsylvania, dated
July 29, 1926. The plans appear to be consistent with
the superficial features observed during the field in-
spection. There is evidence of some recent superficial
changes to the dam including an asphaltic concrete over-
lay on the upstream slope, repair of the concrete para-
pet wall on the upstream slope, and construction of a
crib wall to retain a reservoir slope approximately 500-
feet upstream of the right abutment. Laboratory test
data of the soils forming the embankments was not avail-
able. Calculationhs pertaining to the stability of the
dam and spillway structure are also not available.

POST-CONSTRUCTION CHANGES

Post-construction changes undertaken within the last five
years include the following:

(1) Construction of an asphaltic concrete overlay
approximately 18 feet wide and 2 inches thick
over the upstream concrete slope paving from
the parapet wall outward for a distance of 18
feet.

(2) Repair by new concrete overlay of the upstream
parapet wall.

(3) 1Installation of a pipe guardrail on the parapet
wall,

6-1

| TSI W e -




s mmE S EE B EBE B Eae o

e ol

(4) Construction of an open crib wall of creosoted
"milroad ties to retain a slope approximately
.J0 feet upstream of the right abutment.

SEISMIC STABILITY
The dam is located in Seismic Zone No. 2, and in accordance
with recommended Phase I Guidelines, does not warrant seismic
analysis. .

6-2
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7.1

7.2

SECTION 7
ASSESSMENT, RECOMMENDATIONS, AND REMEDIAL MEASURES

DAM ASSESSMENT

(a) Condition. The Chicopee Reservoir Dam is in
FAIR condition at the present time. The ero-
sion of the principal spillway consisting of
the outlet chute, outlet training walls and
energy dissipating devices should be repaired.
Other items of concern include the presence of
brush growth on the downstream slope of embank-
ment, erosion gullies on the right abutment
above the crest of the dam, and grass growth in
a seam located within the concrete asphaltic
overlay on the upstream slope. In addition to
the above maintenance type items, there is see-~
page issuing from the left abutment downstream
of the dam and will require further in depth
engineering studies as outlined below.

(b) Adequacy of Information. The original design
drawings are available for the embankment and
spillway. Consequently, the adequacy of engi-
neering data is considered good. No formal
operating records are kept for the dam. Thus,
assessment of this dam is based on a knowledge
of these design drawings plus the visual inspec-
tion conducted on March 4, 1981.

(c) Urgency. The remedial measures enumerated in
Section 7.3 below should be implemented by the
owner within one year of receipt of this Phase
I inspection report, except that a gualified
registered engineer should be retained imme-
diately to investigate the seepage emanating
from the left abutment.

RECOMMENDATIONS

It is recommended that the services of a qualified regis-
tered professional engineer be retained to:

(1) Perform a detailed hydrologic-hydraulic investi-
gation to assess further the potential of over-
topping the dam and the need for and the means to
increase project discharge capacity.

(2) Prepare plans for rehabilitation of all sgall-
ing and erosion of the principal spillway,
including repairs to the buttress on the right
training wall upstream of the spillway and the
interface of the parapet wall and the ogee spill-
way.

(3) Undertake an investigation of the seepage emanat-
ing from the left abutment,
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7.3

(4)

(5)

(6)

(7)

Remove trees varying in size from 2 to 18 inches
in diameter from the downstream slope and within
15 feet of the toe, and backfill with suitable
compacted material under the direction of an engi-
neer.

Investigate the reported inoperability of the 30-
inch gate valve and prepare plans for restoring
it to an operational state,

Investigate the existence and the condition of the
toe drain shown on the construction plans (see
Appendix B) and prepare plans, if required, to
restore it to a functional state.

The owner should implement the recommendations of
the above engineering studies.

REMEDIAL MEASURES

(a)

Operation and Maintenance Procedures

(1) Remove minor grass growth and seal the
seam located within the concrete asphal-
tic overlay on the upstream slope with
suitable bitumastic material,

(2) Remove the brush and debris from erosion
gullies on the right abutment above the
dam crest and repair gullies with suit-
able compacted fill, topsoil, and grass
seed.

(3) Monitor seepage on a weekly basis with
particular attention paid to the quantity
and clarity until the recommendations of
the ergineering study have been implemented.

(4) Remove brush growth on the downstream
slope of the embankment and within 15 feet
of the toe.

(5) 1Implement a program of yearly technical
inspections by a qualified registered engi-
neer,

{6) Develop a plan for surveillance of the
dam during and immediately after periods
of heavy rainfall and for warning of down-
stream officials in the event of an emer-
gency.

(7) Implement and intensify a program of dili-
gent and periodic inspection. '

7.4 ALTERNATIVES

There are no practical alternatives to the above recommenda-

tions and remedial measures.
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INSPECTION TEAM ORGANIZATION

Date: March 4, 1981
Project: MA 00720
Chicopee Reservoir (Cooley Dam)
Chicopee, Massachusetts
Weather: Clear, cold

INSPECTION TEAM

William S. Parker Cullinan Engineering Co., Inc. (CEC) Team Captain
Kenneth W. Hodgson, Jr. CEC Hydraulics
Cregory M. Valiton CEC Eydraulics
William S. Zoino Goldberg, Zoino & Associates (GZ) Soils

Steve Trettel Gz Soils

Andrew Christo Andrew Christo Engineers, Inc (ACE) Structures
Paul Razgha ACE Structures
Carl Razgha ACE Structures

Owner was not represented at inspection

NOTE: Observed water surface elevation in reservoir at time
of inspection = El 164.0%t
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CEICOPEE RESERVCIK DAM March 4, 19¢1
MA 00720

CEECKLISTS FOR VISUAL INSPECTION

AREA EVALUATED BY CONDITION & REMARKS

UPSTREAM SLOPE

Vegetation Gz Minor grass growth in
longitudinal seam in
asphalt overlay

Sloughing or Erosion Minor erosion right abut-
ment 25' above dam crest

Rock Slope Protection -

Riprap Failures None - concrete apron
Animal Burrows None

CREST
Vegetation Trees along crest
Sloughing or Erosion None
Surface Cracks None
Movement or Settlement None

DOVWNSTREAN SLOPE

Vegetation Brush and occasional srall
trees

Sloughing or Erosion None

Surface Cracks None

Animal Burrows None

Movement or Cracking
Near Toe None

Unusual Embankment or

Downstream Seepage G2 100 to 200 CPM at toe of
embankment at left abutment
clear and clean

o
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CHICOPEE RESERVOIR DAM
MA 00720

March 4, 1981

CHECKLISTS FCR VISUAL INSPECTION

AREA EVALUATED BY

Piping or Boils Gz

Foundation Drainage
Features

Toe Drains

GENERAL

Lateral Movement
Vertical Alignment
Horizontal Alignment

Condition at Akbutments
and at Structures

Indications of Movement
of Structural Items

Trespassing
Instrumentation Systems GZ

CORE WALL

Condition of Concrete ACE
Spalling

Erosion

Cracking

Efflorescence

Rusting or Staining of

Concrete
visible Reinforcing ACE
A-3
o

CONDITION & REPAIRS
One boil observed in area

of left abutment toe of
embankment

None, but a drain collec-
tor added on the left abut-
ment slope

None

None

Good

Good

Good - 2 minor erosion
gullies 25' above right
abutment

None

None

None

Good

None noted
None noted
None noted

None noted

None noted

None noted
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CHICOPEE RESERVOIR DAM

March 4, 1981

CEECKLISTS FOR VISUAL INSPECTICN

MA 00720
AREA EVALUATED BY
Seepage ACE

Condition of Steel
Railing

PRINCIPAL SPILLWAY

Condition of Concrete
Spalling

Erosion

Cracking
Ffflorescence

Rusting and Staining of
Concrete

Visible Peinforcing
Seepage

INTERMEDIATE PIER

Condition of Concrete
Spalling

Erosicn

Rusting or Staining of
Concrete

Visible Reinforcing ACE

YT LT a2

CONDITION & REMARKS

None noted

GCood ~ Steel elements
painted without any
evidence of rust

Fair

None noted

Downstream face eroded
exposing course aggre-
gate

None noted

None noted

None noted
None noted

None noted

Poor
See erosion

Upstream nosing eroded

10" high x 3" deep. Down-
stream end eroded 12" high
and up to 4" deep on three
sides.

At interface with eroded
concrete

Horizontal and vertical
reinforcing steel exposed.
Steel is rusteé and some
vertical rods completely
deteriorated.




— e eonwm GHER SR R B o

CHICOPEE RESERVOIR DAM
MA 00720

March 4, 1981

CHECKLISTS FOR VISUAL INSPECTICN

AREA EVALUATED BY

UPSTREAM APRON

Condition of Concrete ACE

Spalling

Erosion
Cracking
Efflorescence

Rusting or Staining of
Concrete

Visible Reinforcing
Seepage

RIGHT TRAINING WALL

Condition of Concrete

Spalling

Erosion

Cracking ’ ACE

CONDITICN & REMARKS

Fair

Up to 2" deep. Interface
of left abutment adjacent
to the crest has a formed
void 5" high, 2" long and
14" in depth.

See spalling

Neone noted

None noted

None noted
None noted

None noted

Fair

On top of wall between

"spillway crest and flow

deflector 2' x 1", Base
of construction joint 2,5°
high.

At base of flow deflector
14" high x 3" deep.

Fine horizontal cracks up-
strean of flow deflector.
Horizontal and vertical
cracks downsteam of flow
deflector. Fine parallel
hairline cracks at top of
wall. Vertical crack opened
and wall displaced outward
by 1/2".

. - i o e——— e -
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CHICOPEE RESERVOIR DAM
MA 00720

March 4, 1981

CHECKLISTS FOR VISUAL INSPECTION

AREA EVALUATED BY
Efflorescence ACE
Rusting or Staining of
Concrete
Visible Reinforcing

Seepage

CHUTE

UPSTRE2AM SECTION

Condition of Concrete
Spalling

Ercsion

Cracking

Efflorescence

Rusting or Staining of
Concrete

Visible Reinforcing

Seepage ACE

A-6

T ”»

CONDITION & REMARKS

" Located at horizontal and

vertical cracks

None noted
None noted

None noted

Fair
See erosion

Right abutment and wall
eroded at interface with
concrete apron up to 6"
high and 6" deep. Energy
dissipators eroded 12"
high and 6" deep. Left
wall eroded at interface
with concrete apron similar
to right wall, Concrete
apron downstream of foot-
bridge eroded up to 3"
deep. Interface of apron
and cascade wall eroded
over 6' in length x 18"
deep

Right wall downstream sub-
jected to minor surface
cracking. Considerable
surface cracking at mortar
facing on left wall.

Minor at location of cracks.

None noted
At back side of right wall.

None noted
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CHICOPEE RESERVOIR DAM

MA 00720

March 4,1981

CHECKLISTS FOR VISUAL INSPECTION

AREA EVALUATED

FOOTBRIDGE

Condition of Concrete
Pier

Condition of Structural
Steel

Condition of Bridge
Railing

Concrete Deck

MIDDLE SECTION

Condition of Concrete

Spalling

Frosion

Cracking

Efflorescence

Rusting or Staining of
Concrete
Visible Reinforcing

Seepage

BY

ACE

ACE

CONDITION & REMARKS

Fair. Minor surface crack
at top of pier with associ-
ated efflorescence

Good

Rusting at weldments

Fair. High degree of
cracking efflorescence,
exudation and stalactites
on underside.

Poor

Left wall and energy dis-
sipators over entire length.
The interface of the apron
and the cascade drop spalled
over 90% of length; 15" high
x 8" deep.

Energy dissipators on left
wall eroded 4" deep x 2°'
high. 1Interface of left
wall and apron eroded over
entire length. Minor sur-
face erosion on apron.

Minor surface cracking on
right wall

At surface cracks on
right wall
None noted
None noted

None noted

).I‘
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CHICCPEE RESERVOIR DAM

MA 00720

March 4, 1981

CHECKLISTS FOR VISUAL INSPECTICN

AREA EVALUATED

LOWER SECTION

Condition of Concrete

Spalling

Erosion

Cracking

Efflorescence

Rusting or Staining of
Concrete

Visikle Reinforcing
Seepage

Concrete Drain Qutlet

OUTLET TRAINING WALLS

Condition of Concrete

Spalling

Erosion

Cracking

Efflorescence

BY

aCE

ACE

CONDITION & REMARKS

Fair

Considerable surface spal-
ling at downstream end of
right wall., Interface of
apron and cascade drop
spalled 50% of length. 4°
x 4' triangular spall 6"
deep at right wall; balance
up to 12" high x 6" deep.
D.S. end of manhole struc-
ture spalled 2' high x 8"
deep.

Minor at energy dissipators.

Considerable horizontal hair-
line cracks on right wall

At surface cracks on right
wall.

None noted

None noted

None noted

8" C.I. pipe ruptured.

Fair

End of right 90° return
wall spalled 12" high x

4" deep

Downstream end of left end
wall and return eroded 3!
high x 8" deep.

None noted

None noted

YT
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CHICOPEE RESERVOIR DAM
MA 00720

March 4, 1981

CHECKLISTS FOR VISUAL INSPECTION

AREA EVALUATED BY
Rusting or Staining of ACE
Concrete

Visible Reinforcing

Seegpage

ENERCY DISSIPATING BLOCKS

Condition of Concrete

GATEHQUSE
Condition of Building

Condition of Brick
Masonry

Condition of Roof

Bench Stands ACE

| m—

| e T
. E 4

CONDITION & REMARKS

None noted

Downstream end of left wall
and return,

Seepage behind left wall at
the rate of 1/10 gallon per
minute.

Poor, Severely deteriorated
with reinforcing steel ex-
posed. In 4 cases blocks
completely void of concrete.

Fair

Good

Wood framed roof subjected
to leaking.

Well maintained and in
operable condition.
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Q/ F———— CHICOPEE RESERVOIR ——

CONCRETE INTAKE &

I BLOWOFF CHAMBERS
I

H»— 30" BLOWOFF

f{—— 24" INTAKE
APPROXIMATE LOCATION

[
OF EROSION GULLIES ON | |
RIGHT ABLTMENS STAIRS WITH STEEL :

1 :GATE HOUSE

S N -

e SPILLWAY ——

CHUTE

30" BLOWOFF

@ APPROXIMATE LOCATION
OF WEIR

)
24" SUPPLY LINE &S




SERVOIR ——

’ OVERVIEW

PERM — ___e0Ge_oF_wateRY

%

APPROXIMATE LOCATION
OF BOIL

OFf SEEPAGE AREA

APPROXIMATE LOCATION

FIGURE 2

&

DENOTES PHOTO NUMBER AND

DIRECTION IN WHICH PHOTO WAS

TAKEN

NOTE: PHOTO NO.3 TAKEN INSIDE
GATE HOUSE

U.S. ARMY CORPS OF ENGINEERS
NEW ENGLAND DIVISION
WALTHAM , MASSACHUSETTS

NATIONAL PROGRAM OF INSPECTION
OF NON-FED. DAMS

PHOTO LOCATION PLAN
CHICOPEE  RESERVOIR
CHICOPEE , MASS.

scaie NO SCALE DATE MARCH 1981

own NP Fxo GvY APP KM anc C-1

CULLINAN ENGINEERING CO., INC
civit ENGINEERS
AUBURN - BOSTON , MASSACHUSELTS




-

PHOTO NO. 1
VIEW OF CRIB WALL ON RIGHT RIM

PHOTO NO. 2
VIEW OF UPSTREAM FACE OF DAM
NOTE VEGETATION AT SUMMER WATER LINE

U.S. ARMY CORPS OF ENGINEERS

NEW ENGLAND DIVISION
WALTHAM , MASSACHUSETTS

OF

CULLINAN ENGINEERING CO., INC.
CIVIL ENGINEERS
AUBURN —~BOSTON, MASSACHUSETTS

NATIONAL PROGRAM

INSPECTION

OF NON - FED. DAMS

Chieo& Reservoir Dam

Cooley Brook

Chicopee, WA

March 4, 1981




PHOTO NO. 3

VIEW OF GATE OPERATORS INSIDE

GATE HOUSE

PHOTO NO. 4
VIEW OF UPSTREAM END OF SPILLWAY

U.S. ARMY CORPS OF ENGINEERS
NEW ENGLAND DIVISION

WALTHAM ,

MASSACHUSETTS

CULLINAN ENGINEERING CO, INC.
CIVIL ENGINEERS
AUBURN —BOSTON , MASSACHUSETTS

NATIONAL PROGRAM
OF INSPECTION
OF NON - FED. DAMS

Chicopee Reservoir Dam

Cooley Brook

Chicopee, MA

MA_ 00720
March 4, 1981

l

C=-3




PHOTO NO.

5

VIEW OF CHUTE LOOKING DOWNSTREAM

PHOTO NO.

6
VIEW OF SPILLWAY CREST LOOKING UPSTREAM

u

U.S. ARMY CORPS OF ENGINEERS
NEW ENGLAND DIVISION
WALTHAM , MASSACHUSETTS

CULLINAN ENGINEERING CO. INC,
CIvVIL ENGINEERS
AUBURN —-BOSTON,, MASSACHUSETTS

NATIONAL PROGRAM
INSPECTION
OF NON - FED. DAMS

Chicopee Reservoir Dam

Cooley Brook

Chicopee, MA

e TR T O T T

MA 00720

March 4, 1981




PHOTO NO. 7

VIEW OF INTERMEDIATE SECTION OF CHUTE
NOTE DETERIORATION OF CONCRETE

PHOTO NO. 8
VIEW OF CHUTE LOOKING UPSTREAM

U.S. ARMY CORPS OF ENGINEERS
NEW ENGLAND DIVISION
WALTHAM , MASSACHUSETTS

CULLINAN ENGINEERING CO, INC.
CIVIL ENGINEERS
AUBURN —BOSTON , MASSACHUSETTS

NATIONAL PROGRAM
OF INSPECTION
OF NON - FED. DAMS

Chicopee Reservoir Dam

COOIG_Y Brook

Chicopee, MA

MA 00720

March 4, 1981

C=5
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PHOTO NO. 9
VIEW OF CONCRETE BAFFLES AT CHUTE OUTLET
NOTE DETERIORATION OF CONCRETE

PHOTO NO. 10

VIEW OF 30" BLOWOFF OUTLET

DOWNSTREAM RESERVOIR

AT

U.S. ARMY CORPS OF ENGINEERS
NEW ENGLAND DIVISION

WALTHAM ,

MASSACHUSETTS

NATIONAL PROGRAM

CULLINAN ENGINEERING CO.INC.
CIviL ENGINEERS
AUBURN —BOSTON, MASSACHUSETTS

OF INSPECTION
OF NON ~ FED. DAMS

Chicopee Reservoir Dam

Cooley Brook

Chicopee, MA

MA 00720

March 4, 1981

C-6

‘4,

e Bt 85w s




PHOTO NO. 11

VIEW OF SEEPAGE AT DOWNSTREAM TOE OF SLOPE
NOTE BOIL IN CENTER OF PHOTO

VIEW OF

PHOTO NO. 12
V=-NOTCH WEIR AT DOWNSTREAM
TOE OF SLOPE

U.S. ARMY CORPS OF ENGINEERS
NEW ENGLAND DIVISION
WALTHAM , MASSACHUSETTS

NATIONAL PROGRAM

CULLINAN ENGINEERING CO,INC.
CIVIL ENGINEERS
AUBURN ~BOSTON, MASSACHUSETTS

OF INSPECTION
OF NON - FED. DAMS

Chicopee Reservoir Dam

Cooley Brook

Chicopee, MA

MA 00720

March 4, 1981
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PHOTO NO. 13
VIEW OF DOWNSTREAM FACE OF DAM
NOTE BRUSH AND TREE GROWTH

e

PHOTO NO. 14
VIEW OF BRUSH FILLED EROSION GULLY
AT RIGHT ABUTMENT

U.S. ARMY CORPS OF ENGINEERS Chicopee Reservoir Dam
NEW ENGLAND DIVISION NATIONAL PROGRAM Cooley Brook
WALTHAM , MASSACHUSETTS
OF INSPECTION Chicopee, MA
CULLINAN ENGINEERING CO. INC.
CIVIL ENGINEERS OF NON ~ FED. DAMS |-MA_00720
AUBURN —BOSTON, MASSACHUSETTS March 4, 1981
Cc-8
P *




-—es Ul TN TN O _— p—

APPENDIX D

HYDROLOGIC AND HYDRAULIC COMPUTATIONS
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