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Honorable Edward J. King

Govaernor of the Toosonwealth of
Massachusetts

State House

Faernn) "Mascsachanenss

AT Savarnar Koo

Inclosed is a copy of the Whiting Street Pond Dam Phase I Inspection

Renort, which was prepared under the Wational Program for Tnsnection

of Non-Federal Dams. The report is based upon a visual inspection, a
review of past parformance, and a preliminary hyirological analysis.

A brief assessment is included at the beginning of the report.

The preliminary hydrologic analysis has indicated that the spillway
capacity for the Whiting Street Pond Dam would likely be exceeded by
floods greater than 3 percent of the Probable Maximum Flood (PMF), the
test flood for spillway adequacy. Our screening criteria specifies
that a dam of this class which does not have sufficient spillway
capacity to discharge fifty (50) percent of the PMF, should be
adjudged as having a seriously inadequate spillway and the dam
assessed as unsafe, non—- emergency, until more detailed studies prove
octherwise or corrective measures are completed.

fhe tarm "unsafe”™ applied to a dam because of ar inadequate spillwaxw

does not indicate the same degree of emergenc; 2s thar torm would if

applied because of structural deficiency. It does indicate, however,
that a severe storm may cause overtopping and possible failure of the
dam, with significant damage and potential loss of life downstream.

1t is recommended that within twelve months from the date of this
report the owner of the dam engage the services of a professional or
consult ing engineer to determine by more sophisticated methods and
procedures the magnitude of the spillwav deficiency. Based on this
oirLoruiadation, appropriate remcdlal aitigating measures sticuld be
designed and completed within 24 months of this date of notification.
In the interim a detailed emergency operation plan and warning system
should be promptlv developed. During periods of unusually heavy

L, o T




{onorable Edward J. King

I have approved the report and support the findings and recommenda-

: tions Jdescribed in Section 7, with qualifications as noted above. I

L request that you keep me informed of the actions taken to implement
these recommendations since this follow~-up is an important part of the

non-Federal Dam Inspection Program.

A copr of this rerort has b2an forwarled to the Dzpartieant of Environ-~
mental Quality Engineering, the cooperating agency for the Common-
wealth of Massachusetts. This report has also been furnished to the
owner of the project, City of Holvoke, Holyoke Water Works, Holyoke,
“lassachusetts  O1040.

Copies of this report will be made available to the puSllc, upon

roponze 20 thils olflce, unier the Treclion ol Taivriatlion Aln, thirey

.

days from the date of this letter.

1 wish to take this opportunity to thank you and the Department of
Environmental Quality Engineering for the cooperation extended in
carrying out this program.

Sincerely,

] :L?ffi SCHELDER
l
r
|

Colonel, Corps of Engineers
Division Engineer
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PREFACE

This report is prepared under guidance contained in the Recommended
Guidelines for Safety Inspection of Dams, for Phase I Investigations. Copies
of these guidelines may be obtained from the Office of Chief of Engineers,
Washington, D.C. 20314, The purpose of a Phase [ 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 investigation, and analyses
involving topographic mapping, subsurface investigations, testing, and de-
tailed computational evaluations are beyond the scope of a Phase I investiga~-
tion; however, the investigation is intended to identify any need for such
studies.

In reviewing this report, it should be realized that the reported con-
dition of the dam is based on observations of field conditions at the time of
inspection along with data available to the inspection 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 detect-
able if inspected under the normal operating environment of the structure.

It {s important to note that the condition of a dam depends on
numerous and constantly changing internal and extemal conditions, and is
evolutionary in nature. It would be incorrect to assume that the present con-
dition 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 hydrolegic
and hydraulic analyses. In accordance with the established Guidelines, the
Spillway Test flood is based on the estimated "Probable Maximum Flood" for
the region (greatest reasonably possible storm runoff), or fractions thereof.
Because of the magnitude and rarity of such a storm event, a finding that a
spillway will not pass the test flood should not be interpreted as necessarily
posing a highly inadeguate condition. The test flood provides a measure of
relative spillway capacity and serves as an aide in determining the need for
more detailed hydrologic and hydraulic studies, considering the size of the
dam, its general condition and the downstream damage potential.

rao— A—— .




This Phase 1 Inspection Report on Whiting Street Pond Dam has been
reviewed by the undersigned Review Board members. In our opinion,
the reported findings, conclusions, and recommendations are
consistent with the d ideli

of Dams, and with good engineering judgment and practice, and is
hereby subm1tted for approval.

Clondly G~lizsaad

; CHARLES G. TIERSCH, Chairman
Chief, Foundation and Materials Branch
Engineering Division

Zid Howens

FRED J. S, Jr., Member
Chief, De gn Branch
Engineering Division

SAUL COOPER, Member
Chief, Water Control Branch
Engineering Division

APPROVAL RECOMMENDED:

R. Frsons

“J0E B. FRYAR
_Chief, Engineering Division
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F PHASE I REPORT

NATIONAL DAM INSPECTION PROGRAM

Inventory No.: MA 00070
Name of Dam: WHITING STREET POND DAM
Town Located: HOLYOKE
H County Located: HAMPDEN
Stated Located: COMMONWEALTH OF MASSACHUSETTS
Date of Inspection: 2 AUGUST 1978

BRIEF ASSESSMENT

Whiting Street Pond Dam is an earth~buttressed stone masonry dam,
1900 feet long with a maximum height of about 19 feet. A two level stone
masonry and concrete spillway is located about 70 feet from the dam's south
abutment. A gatehouse and gate chamber are located at approximately the
center of the dam and contain the operating mechanisms for controlling the
outflows into the City's Water Supply and to the low level outlet. Discharges
from the low level outlet and the spillway converge and flow into an unnamed
creek before emptying into the Connecticut River.

Phase I inspection and evaluation of Whiting Street Pond Dam does
not indicate conditions which would constitute an immediate hazard to human
life or property. Based on engineering judgement and the performance of the
dam and the outlet works, the project is considered to be in fair condition.
The project, however, does have a number of deficiencies which, if not rem-
edied, have the potential for developing into hazardous conditions.

Because there are no data on Probable Maximum Floods for a drain-
age area of 1.67 square miles, it was necessary to synthesize a test flood
hydrograph for the contributing area. Since the dam is classified as inter-
mediate in size, with a high hazard potential, the test flood, in accordance
with Corps of Engineers guidelines, is the Probable Maximum Flood (PMF).

The PMF yvields an outflow of 8253 cfs which is greater than the maximum
discharge capacity of the spillway of 215 cfs and would result in an overtopping
of the dam by about 1,4 feet. (The discharge from the low level outlet could
not be computed, however, it would be extremely small.) Since the dam will

be overtopped by the test flood by a large amount, it is considered that the
spillway is very inadequate from a hydraulic and hydrologic viewpoint. TFurther-
more, because of the anticipated overtopping there is a gquestior. of whether

the dam would be stable under this condition. Therefore, a number of recom-




mendations are given for implementation by the owner, within 12 months of
receipt of this Phase I Inspection Report, for providing adequate spillway
capacity. This includes retaining a competent consulting engineer to conduct
further hydraulic studies and in the interim period to maintain the reservoir at
a lower level.

In addition, remedial measures are recommended for implementation
by the owner within 24 months of receipt of this Phase I Inspection Report to
improve overall conditions. These measures, in general, are as follows:

- Programs for observing and monitoring seepage

- Repairs to embankments and appurtenant structures

- Programs for operation, maintenance and inspection

Euﬁne O'Brien, P.E.
New York No. 29823

ii




lb. DOWNSTREAM SLOPE LOOKING NORTH
OVERVIEW OF DAM
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PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM
CONNECTICUT RIVER BASIN
INVENTORY NO. MA 00070
WHITING STREET POND DAM
CITY OF HOLYOKE
HAMPDEN COUNTY, COMMONWEALTH OF MASSACHUSETTS

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 Engineers, to initiate a national program
of dam inspection throughout the United States. The New England Division
of the Corps of Engineers has been assigned the responsibility of super-
vising the inspection of the dams within the New England Region. Tippetts-
Abbett-McCarthy-Stratton has been retained by the New England Division

to inspect and report on selected dams in the State of Massachusetts. Au-
thorization and notice to proceed was issued to Tippetts~-Abbett~McCarthy-~
Stratton under a letter of May 3, 1978, from Mr. Ralph T. Garver, Colonel,
Corps of Engineers. Contract No. DACW 33-78-C-0298 has been assigned
by the Corps of Engineers for this work.,

b. Purpose

(1) Perform technical inspection and evaluation 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 prepare the States to initiate quickly
effective dam safety programs for non-Federal dams.

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

1.2 DESCRIPTION OF THE PROJECT

a. Description of Dam and Appurtenances
Whiting Street Pond Dam is an earth-buttressed stone masonry
dam, 1900 feet long with a maximum height of about 19 feet. The earth but-
tress is continuous along the downstream side of the stone masonry section.
The dam is straight, trending generally north-south except for about 240 feet
at the north end, which is "doglegged" to the northwest about 1159, The stone
masonry is 7 feet wide at crest level, the carth buttress is 10 feet wide. A

1-1 : -
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steel guard rail runs along the upstream side of the stone masonry crest.

The upstream slope of the stone masonry section varies from
vertical at the foundation to El 367.7%; 1(Vv):0,08(H) from E1367.7XtoE1382.7% . &
1(V):0.25 (H) from El 382.7* to El 388.7%. The downstream slope of the
stone masonry portion of the dam (which is also the upstream face of the
earth buttress) varies from vertical at the foundation to El 367.7%; and 1 (V):
0.25 (H) from El 367.7% to 388.7%. The base width of the stone mascnry

section is 16 feet. The downstream slope of the earth buttress varies from
1(V):1.25(H) tol (V): 2.5 (H). According to an available drawing there
was to be a "3 inch sheet piling" cutoff wall, 5 feet long, penetrating into
a "hard pan" and gravel foundation.

A stone masonry and concrete spillway structure is located
about 70 feet from the south abutment. The concrete spillway sill is at two
levels; El1 387.0 and El 387.45, and is 16.5 and 17 feet long, 8.4 and 7.6
feet wide and 1.7 and 1.25 feet deep, respectively. The sill is notched
to accommodate flashboards.

The downstream concrete training walls are 2 feet wide and are
about 14 and 18 feet long. There are no upstream training walls.

The concrete lined spillway channel is 33.5 feet wide and
narrows to 17 feet, 8.6 feet from the sill. The channel continues under a
roadway bridge through three rectangular openings each 5 feet wide. The
height of the openings is 1,8, 2.0 and 2.25 feet. The floor of the channel
under and adjacent to the bridge is on bedrock. Downstream of the bridge,
water discharge over the spillway flows in a natural channel.

A brick gatehouse, above a gate chamber, is located on the '
crest at approximately the center of the dam. In the upstream wall of, and
entering directly into the gate chamber is a 4-foot square sluice way protected
by a trash rack. A 10-inch diameter low level outlet pipe has its intake in
the gate chamber, runs underground for 375 feet. and outfalls into the spill-
way channel. A l16-inch diameter pipe, which also starts in the gate cham-
ber, joins the City's water supply system an unknown distance from the dam.
A by-pass pipe and connection exists between the low level outlet and the
water supply pipe. This connection facilitates repair work to the water
supply valve.

Intakes through the 4-foot square sluiceway; the l6-inch sup-
ply pipe, the 10-inch low level outlet and the by-pass pipe are regulated by
a sluice gate and gate valves, respectively. The operating mechanisms are
all manually operated and are located in the gatehouse.
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At the point where the low level outlet outfalls, the spillway
channel divides into an open concrete-lined rectangular channel and an
underground 36-inch diameter concrete pipe. The channel varies from 5 to
10 feet in width and 2 to 6 feet in height (See Photograph). The channel and
pipe join at a natural channel in the vicinity of Interstate Highway 91 and
then flow into the Connecticut River.

b. Location
The dam is located north of Holyoke, Massachusetts, about
one half mile west of the Connecticut River and at the eastern foothills of
Mount Tom,

c. Ownership
Whiting Street Pond Dam is owned by the City of Holyoke.

The day-to-day operation and maintenance is managed by Holyoke Water
Works, Holyoke, Massachusetts.

d. Purpose of Dam
The impoundment provided by the dam is a water storage re-
servoir for the City of Holyoke.

e. Design and Construction History
Original design and construction records are nct available.,
It is reported that the dam was built about 14900. There are nec records of
whether the earth buttress section was part of the original construction or
was added later.,

f. Normal Operating Procedures
Normal water releases from the Whiting Street Pond are to
supply the City of Holyoke with approximately 1.2 mad. There are no other
regulated releases.

g. Size Classification
The dam is less than forty fect high but has 4 maximum storage
capacity of more than 1000 acre-feet. It is, thercfore, classified as an
"intermediate" size dam.

h. LEazard Classification
The dam is in the "high" hazard potential category because in
the event of a dam failure substantial property damage with possible loss of
life would result., Losses would include; a substantial portion of the City's
water supply, a fluoridation and chloridation facility, a portion of Interstate
Highway 91 and about 5 one family homes located between Northampton Street
and Mountain Park Road.

For details on the selection of the hazard potential category see
Section 5.6,
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i. Operator
The person responsible for the day-to-day operation of the dam
is:

Mr. Henry Seidel
Head Filter Plant Operator
985 Homstead Avenue
Holyoke, Massachusetts 01040
Phone: (Home) 413-532-6509
(Office) 413-442-8992
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1.3 PERTINENT DATA

a.

necticut River between Holyoke and Easthampton.

Drainage Area

The Whiting Street Pond is located on a tributary of the Con-

The drainage basin which

is located on the eastern slopes of the Mount Tom Range is steep and heavily
forested except for the southeast quarter which has some urban development.
The basin, which trends in a north-south direction, is approximately 3.2 miles
long by 0.5 mile wide with an area of 1.67 square miles. The surface aresa of
the reservoir, at spillway crest (102 acres), is about 10% of the total drainage

dared.

b.

C.

Discharges at Damsite

Discharges at the damsite are over an uncontrolled spillway,
and through a low level outlet and the City's water supply system.

The concrete spillway sill is at two levels; El 387.0 and El

‘ 387.45 and is 16.5 and 17 feet long, 8.4 and 7.6 feet wide and 1.7 and
1.25 feet deep, respectively. The computed maximum discharge, with pond
level at El 388.7 (top of dam), is 215 cfs.

The low level outlet is a 10-inch inside diameter cast iron pipe,
375 feet long, with unknown invert elevations at the intake and outlet ends.
Maximum discharge through the pipe could not be computed.

There is no record of the maximum flood at the damsite but
reportedly the dam has never been overtopped during a major flood.

Elevation (ft above MSL)

Top of dam

Maximum pool-design surcharge

Maximum pool-test flood surcharge

Full flood control pool

Recreation pool

Spillway crest (gated)

Upstream portal invert diversion
tunnel

Downstream portal invert diversion
tunnel

Streambed at centerline of dam

Maximum tailwater

Reservoir (feet)

Length of maximum pool
Length of recreation pool
Length of flood control pool

3R8.7
U'nknown
390.1

Not Applicable
387 .0

Not Applicable

Not Applicable

Not Applicable
Unknown
U'nknown

3000
3000
Not Applicable




Storage (acre-feet)
Recreation pool
Flood control pool
Design surcharge
Test flood surcharge

Top of dam

Reservoir Surface (acres)
Top of dam

Test flood pool
Flood-control pool
Recreation pool

Spillway crest

Dam
Type

Length, feet

Height, feet

Top width, feet

Side slopes - Upstream

Downstream
Zoning
Impervious core
Cutoff

Grout curtain
Other

Diversion and Regulating Tunnel

Type

Length

Closure

Access

Regulating facilities

Spillway

Type

Length of weir, feet
Crest elevations, feet
Gates

Upstream channel
Downstream channel

1-6

2005 (est.)
Not Applicable
Unknown

352

2190

113.5

120

Not Applicable
102

102

Earth buttressed stone
masonry

1300

19.0

17.0

Varies -~ See Section 1. 2a
Varies ~ See Section 1. 2a
Unknown

Unknown

5 feet high, 3 inch sheet
piling

Unknown

None

Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable

Broad-crested, two levels
33.5

387.0 and 387,45

None

None

For description, see
Section 1. 2a




j. Regulating Outlets
The regulating outlets consist of an uncontrolled spillway, a

16-inch diameter water supply line and 10-inch diameter low level outlet.

The concrete spillway sill is at two levels: El 387.0 and El
387.45 and is 16.5 and 17 feet long, 8.4 and 7.6 feet wide and 1.7 and
1.25 feet deep, respectively.

The water supply line is of unknown length, and the invert
elevations of the 375foot long low level outlet pipe, are also unknown. Dis-
charges through the pipes are controlled by manually operated gate valves
which are operable. The water supply line is operated as required to satisfy
water supply demand. The low level outlet is reportedly operated only occa-

sionally.

1-7
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SECTION 2 - ENGINEERING DATA
2.1 DESIGN

Design data and specific memoranda are not available for the origi-~
nal construction of the dam. Two drawings were obtained from the owner;
they show the cross section and centerline profile of the masonry portion of
the dam. (See Appendix). One of the drawings shows a plan of a "waste
way" which is not in accordance with the existing conditions. There are no
drawings showing the earth buttress section.

The elevations shown in these drawings do not correspond to those
shown on the USGS quadrangle sheet. All elevations referred to in this re-
port are based on the reservoir level shown on the USGS sheet which is
assumed to be the elevation of the spillway sill. Sketches of the dam and
spillway, plans and sections were prepared on the basis of approximate field

, measurements made at the time of this visual inspection. (See Appendix).

There is no information available on subsurface conditions other
than the reference to "hard pan" and gravel noted on one of the drawings.

2.2 CONSTRUCTION RECORDS

There are no construction records available.

2.3 OPERATION RECORDS

The operation of the sluice gate, low level and water supply system
gate valves are recorded; readings of the pond level and rainfall are taken
on a regular basis. These records are kept in the offices of the Holyoke
Water Works, Holyoke, Massachusetts,

2.4 EVALUATION OF DATA

a. Availability
Existing information was made available by Holyoke Water
Works, Holyoke, Massachusetts.

b. Adequacy
The lack of in-depth engineering data did not allow for a de-

finitive review. Therefore the adequacy of this dam could not be asse ssed
from the standpoint of reviewing design and construction data, but is based
primarily on visual inspection, past performance history and sound engineering
judgment.
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c. Validity
In general, the information obtained from the available drawings,
with above noted exceptions, and personal interviews is consistent with ob-
servations made during the inspection and therefore considered reliable.




SECTION 3 - VISUAL INSPECTION

3.1 FINDINGS

a. General
A visual inspection of Whiting Street Pond Dam was made on
2 August 1978, The weather was cloudy, temperature between 700 and 75°FT,
The last rainfall, a heavy thunderstorm, occurrzd early that morning. At the
time of inspection, the lake level was about 1.9 feet (El 385,1%) below spill-
way crest.

b. Dam
The dam appears to be in generally good condition. The hori-
zontal and vertical alignment of the crest are good. The stone and grass
surface at the crest are in good condition, however, at several locations

there are saplings growing between the stone masonry joints (Sce Photograph No. 3).

No longitudinal or transverse surface cracks were observed.

The downstream slope is completely covered with heavy ground
cover, seedlings and shrubs and does not show any erosion, sloughing or

signs of trespassing (See Photograph No. 2). It is reported tha* this slope has not

been mowed for the past two years, but that the slope will be mowed later
in the summer,

The upstream dlope, which is stone masonry and almost verti-
cal, appears above the water line to be in good condition, there are, how-
ever, a few missing stones at several locations and much of the mortar

pointing is loose and/or missing (See Photograph No. 14). There is some veaeta-

tion growing through the open masonry joints.

There is evidence of secpa ;e along the lower portion of the
downstream face and toe of the embankment, A wet arca apparently caused
by seepage, is located between 120 and 640 fecet north of the spillway and
about 20 feet below the crest. The quantity of seepage could not be deter-
mined because of the heavy ground cover and vegetation., At about the same
elevation and about 640 fcet north of the spillway there is anothor vwet area
which extends 290 fect to the nortiv, It was not possible, to Actermine
whether this wet area is caused by secpage or surface runoff from the pre-
vious night's rain. (See Photagraph No. 13).

A l4-inch diameter cast iron nipe outlet ic located about 110
feet north of the spillway at the downstream toe of the dam. Thn vipe,
which was not flowing, torminates at the spillway channel, Tne purnosce,
extent, limit and the location of the operating control: for the pipe are un-

known. (Sce Photograph No. 12).




c. Appurtenant Structures
The stone masonry and concrete spillway is in generally good

condition with some minor spalling at both crest levels. There is minor
seepage at and above the contact of the downstream face of the spillway
weir and floor. The concrete floor of the discharge channel, upstream of the
bridge openings, is superficially spalled. There is vegetation growing and
a leakage of about 5 gpm at the contact between the concrete spillway and
the downstream wall of the north opening under the bridge. There is minor
spalling of all training walls. (See Photograph Nos. 4 & 5).

d. Abutments
There were no signs of seepage or other unusual conditions
at the abutments.

e. Downstream Channel

There is effectively only one downstream channel, the spill-
way channel. The natural portions of the channel are overgrown with heavy
vegetation, there are overhanging trees and there is minor debris in the
channel. At the time of inspection, flows in the channel did not appear to
be impeded. The openings below the bridge, immediately downstream of
the spillway, were clear and do not appear to restrict spillway discharces.
The concrete lined portions of the channel are in poor condition with severe
spalling and erosion along the base of most of the walls and therec are two
locations (about 400 feet downstream from the toe) where boils were noted
flowing from holes in the concrete floor of the channel (See Photograph Nos
6-9).

f. Reservoir Area
In the vicinity of the dam, there is no evidence of sloughing,
potentially unstable slopes or other unusual conditions which would ad-
versely affect the dam.

3.2 EVALUATION OF OBSERVATIONS

Visual observations made during the course of the investigation
revealed several deficiencies which at present do not adversely affect the
adequacy of the dam. Howcver, these deficiencies do reguire attention
and should be corrected before further deterioration leads to ¢ hazardous
condition. Recommended measures to improve these conditions are given
in Section 7.




SECTION 4 - OPERATION AND MAINTENANCE PROCEDURE

4.1 PROCEDURES

Operational procedures for the project are not formally established
but are based on the experience of the operating personnel.

4.2 MAINTENANCE OF DAM

There is no formal maintenance manual for the project. Mainten-
ance is carried out as needed. The mowing of grass and the cutting of veg-
etation is done as required and when time allows, There is no scheduled
program of inspection by the Water Works personnel, however it is reported,
there is a statewide program by the Department of Environmental Quality
Engineering, Division of Waterways, Boston, Massachusetts.

4.3 MAINTENANCE OF OPERATING FACILITIES

There is no established maintenance program for the operating
facilities. Maintenance is carried out as needed.

4.4 WARNING SYSTEM IN EFFECT

There is no warning system in effect nor one planned.

4.5 EVALUATION

The maintenance and operating procedures for the Jdam and appurte-
nant structures are considered inadequate. Measures to improve these
deficiencies are given in Section 7,
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SECTION 5 - HYDRAULIC/HYDROLOGIC

5.1 DRAINAGE BASIN CHARACTERISTICS

The Whiting Street Fond is located on a tributary of the Connecticut
River between Holyoke and Easthampton. The drainage basin which is lo-
cated on the eastern slopes of the Mount Tom Range is steep and heavily
forested, except for the southeast quarter which has some urban develop-
ment. The basin,which trends in a north-south direction, is approximately
3.2 miles long, 0.5 mile wide, with an area of 1.67 square miles. The sur-

face area of the reservoir, at spillway crest (102 acres), is about 10% of
the total drainage area.

5.2 SPILLWAY CAPACITY

The spillway of the Whiting Street Pond Dam is 33.5 feet in length
and approximately 7.5 feet wide. The northern half of the spillway crest is
1.70 feet below the top of the dam, (El 387), while the other half is 0.45
feet higher (El 387.45). The maximum computed capacity of the spillway
is 215 cfs with water level at the top of the dam (El 388.7) and is not
restricted by the openings under the bridge located directly downstream.,

5.3 RESERVOIR CAPACITY

The maximum capacity of the Whiting Street Pond is 2,190 acre-
feet. It is estimated that the surcharge storage, between the spillway
crest and the top of the dam is 185 acre-~feet, which is equivalent to a
depth of about 2.0 inches of runoff over the entire basin.

5.4 FLOODS OF RECORD

There are no records of flow from this small drainage area. How-
ever rainfall records of the hurricane floods of September 1938 at the dam
site indicate that 10.53 inches of rain fell during the period 18-22 Sept-
cember inclusive, with 4,23 inches on Septembor 21 .-1~

5.5 DESIGN FLOOD

Becausr thore are no Jdata on Probable Maximum loods for an area
of 1.67 square miles 1t was necossary to avnthesioe o west fleod nvaro-
graph for the contributing arca.  Initiadly, o depth=duration relation for
Probahlc Maximum Point rainfall for duration:s irem o Hours to 24 hours was
taken from Weather Burcau Sources. = The distribution of the ramfall was

l/Hl.;xrri(",ano Moot of septembor Idix, U S, Geoloagweal sarveys W oSUP.
#8467, 1940,

-Z—/SCGSOn(ll Variation of the Probable Naximum Precipitation Last of the 105
Meridian for Arcas from 10 to 1,000 square Miles and Durations of », 12,
24 and 48 hours. Hydromceteoroloaical Report No. 33, 1950,
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based on data in a publication of the World Meteorological Organization.i’/
Increments of depths from the depth duration relation, at 15 minute intervals,
were arranged in the probable storm sequence as shown in the Appendix. The
synthesized Probable Maximum Tlood peak inflow discharge is 9029 cfs.

5.6 OVERTOPPING POTENTIAL

The adequacy of the Whiting Street Dam Spillway was tested by
routing the Probable Maximum Flood, through the reservoir, using a computer-
ized technique. The water level was assumed to be at El 387 (spillway crest
elevation) at the start of the flood inflow. The routed flood raised the sur-
face elevation of the reservoir 3.1 feet to an elevation of 390,1 (1.4 feect
above the top of the dam), The peak outflow discharge was 8253 cfs, about 38
times the spillway capacity.

In order to estimate the downstream dam failure hydrograph, the U.S.
Corps of Engineers "Rule of Thumb" guidance was used. Tho estimate assumes:
{a) the reservoir surface is at the top of the dam at the time of the breach,
(b) a breach of 40% of the dam length occurs (760 feet) and (¢} the channel has
an average roughness coefficient (n) of 0.07, It is estimated that at a selected
section, 1700 feet downstream of the dam, the vzak {lood wave discharge is
93,310 cfs with a wave height of about 14 fect. The visual inspaction revealed
the existance of about 5 ong family nomes which are not shown on the U.S.G.S.
Quadrangle sheet for Mount Tom, MNass. at or below about [l 300, These
houses would probably be destroyed or damaged by the estimatea flosd wave.
In addition failure of the dam would destroy a substantial portion of the City's
water supply, a fluoridation & chloridation facility an a portion of Interstate
Highway 91.

5.7 EVALUAT[ON

The spillway of the Whitina Street Pond Dar, with a cormputed capac-
ity of 215 cfs, (which 1s 2.6 7 of tho tost flous autflow) cantot tass the
cstimatod Probable Naximum Fleod, and therotore (s -~ onsidere? to i mnadoe-
quate from a hydraulic an-d hodrologwe stan-ipomnt,

3, Manual for Estimation o1 Probable Nasir o Procaatation, Word © N inteoro-
logical Organization, ( perational Hydrolosy R port N, 1273,




SECTION 6 - STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

a. Visual Observations
Visual observations did not indicate any serious structural
problems with the embankment, spillway, sluice gate, water supply line or
low level outlet. The deficiencies described in Section 3 require attention
and measures to improve these deficiencies are given in Section 7.

b. Design and Construction Data
No design computations or other data pertaining to the structural
stability of the dam have been located.

On the basis of the performance experience, the visual inspect-
ion, as well as engineering judgment, the dam at present appears to be
structurally adequate.

c. Operating Records
There are operating records available at the offices of the
Holyoke Water Works, Holyoke, Massachusetts., There are no records or
reports of operational problems which would affect the stability of the dam,

d. Post-Construction Changes
It is reported that the dam was built around 1900. There arc
no records of any construction changes even though the present dam, which
includes an earth buttress section, varies from the sections shown in the
drawings. (See Appendix).

e. Seismic Stability
The dam is located in Seoismic Zone 2 and m accordanco with
recommended Phase I gquidelines doos not warrant seismic nalysis.




SECTION 7 - ASSESSMENT, RECOMMENDATICONS & REMEDIAL MEASURES

7.1 DAM ASSESSMENT

a. Condition
Phase I investigation of Whiting Street Pond Dam does not
indicate conditions which would constitute an immediate hazard to human
life or property. Based on engineering judgement and the performance of
the dam and the outlet works, the project appears to be in fair condition.
The project, however, does have inadequacies and deficiencies which, if
not remedied, have the potential for developing into hazardous conditions.

Because there are no data on Probable Maximum Floods for an
area of 1.67 square miles, it was necessary to synthesize a test flood
hydrograph for the contributing area. Increments of depths from a depth
duration relation, at 15 minute intervals, were arranged in the probable
storm sequence. The synthesized Probable Maximum Flood (PMF) peak in-
flow discharge was 3029 cfs.

The adequacy of the Whiting Street Pond Dam spillway was
tested by routing the Probable Maximum Flood through the reservoir, using
a computerized technique. The water level was assumed to be at the spill-
way crest elevation at the start of the flood inflow. The routed flcod raised
the surface elevation of the reservoir 3.1 feet or 1.4 feat above the top of
the dam. The peak outflow discharge was 8253 cfs, about 38 times the spill-
way capacity. Since the spillway of the Whiting Street Pond Dam, with a
computed capacity of 215 cfs, cannot pass the estimated Probable Maximum
Flood, it is considered to be very inadequate from a hydraulic and hydrologic
standpoint. Furthermore, as a result of the anticipated overtopping it is
questionable whether the earth buttress portion of the dam could withstand
the overtopping and whether the stone masonry portion could stand without
the buttress.

b. Adequacy of Information
The lack of in-depth engineering data did not allow for a defin-
itive review. Therefore the adequacy of this dam could not be assessed from
the standpoint of reviewing design and construction data, but is based pri-
marily on visual inspection, past performance history and sound engineering
judgment.

c¢. Urgency
The recommendations and remedial measures described in sub-

sequent paragraphs should be undertaken by the owner within 12 months after
receipt of this Phase I Inspection Report.

d. Need for Additional Investigations
Additional investigations to assess the adequacy of the dam and
appurtenant structures do appear necessary and are eanumerated in the following
paragraph.

7-1




7.2 RECOMMENDATIONS

It is recommended that the following measures be undertaken by the
owner within 12 months after receipt of this Phase I Inspection Report,

1) A competent consulting engineer should be retained to conduct ‘
further detailed hydraulic studies to determine what measures are necessary
to improve discharge capacities.

2) To prevent possible overtopping in the period before receipt of
the detailed hydraulic report, the reservior should be maintained at a lower
level to provide additional flood surcharge storage. The level should be
lowered about 2 to 3 feet and a monthly elevation rule curve should be
established.

7.3 REMEDIAI _MEASURES

a. Alternatives
The results of the additional investigations recommended above
may indicate alternatives which will be needed to provide discharge adequacy
under flood conditions. These alternatives can only be determined after
completion and evaluation of the additional investigations.

b. Operating and Maintenance Procedures
It is recommended that the following measures be undertaken
by the owner within 24 months afier receipt of this Phase [ Inspecticn Repcr:,

1. Establish a systematic program of observation and moni-
toring of changes in pattern and gquantity of seepage. Ob-
servations can be accomplished by the installation of
piezometers.

2. Establish a formal program of operation and maintenance
to include periodic inspections on a bi-annual basis.

3. Round the clock surveillance should be provided by the
owner during periods of unusually neavy precipitation.

4., The owner should develop a formal warning system with
local officials for alerting downstream residents in case
of emergenczy.

5. The missing stones in the masonry portion 2f the dam should
be replaced and all joints repointed.

6. Debris and overhanging trecs should be removed and hauled
away from the Jdownstream chianels

7. Vegetation growing from tha joints in the stone masonry
should be removed.

8. Veg=atatioa on the downstream slop2 and area adjacent to
downstream toe should be cut regularly.

9, Concrete walls and floar of downstream chann-! shoild be
repaired,
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VISUAL INSPECTION CHECK LIST
PARTY ORGANIZATION

PROJECT WHITING STELET PonD DAM pate §-5- 78
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PERIODIC INSPECTION CHECK LIST

PROECT_WWITING STReET Powd Dam pate__ {-4-78

PROJECT FEATURE NAME
DISCIPLINE NAME

DAM EMBANKMENT

Crest Elevation 388 7 [/- Z!‘f above _;#4//«/4/ 5///)

Current Pool Elevation 9¢72.D Lfee A/v/c oan/rp nilé/j‘e u//(‘[«é /J /)

Maximum Impoundment to Date Un .?/LM

Surface Cracks MMJWLAJ’LQ

Pavement Condition No  pavemment
[4

Movement or Settlement of Crest ____ A/ong.  @fegrre o
Lateral Movement )\[w otagrve A

Vertical Alignment ‘ewaﬂa ?mJ

Horizontal Alignment “QM{ 4~ J
1
J

Condition at Abutment and at Concrete Structures A
Indications of Movement of Structural Items on Slopes Hewt ablioi . cd
Trespassing on Slopes None

|
Sloughing or Erosion of Slopes or Abutments Vome

Rock Slope Protection - Riprap Failures /%2 L2l — v}f;pc ozl Oref //L -‘éﬁa
7/ 7

__wma_ﬁv_ﬁ.‘yafdmg stoe . 7
- ~/

Unusual Movement or Cracking at or near Toes AMore 2 cr.. € -

!
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Piping or Boils Nore
Foundation Drainage Features Nppne
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Instrumentation System Apne
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PERIODIC INSPECTION CHECK LIST

profECT_WHITING SToEET Pod DM pate _ §-2-18

PROJECT FEATURE NAME
DISCIPLINE NAME

OUTLET WORKS - INTAKE CHANNEL AND ‘t‘e.w- w Wno W\*‘*‘u-' chamncd,

INTAKE STRUCTURE 7 :\ ket Shae b I jqx,. chawmbe
a. Approach Channel Oo. Afagefﬂ;ﬂg\‘-*;‘%d
Slope Conditions Mf ohserve wn”// //aﬂ 54/5,»3,7(&/

Bottom Conditions

Rock Slides or Falls

Log Boom

Debris

Condition of Concrete Lining

Drains or Weep Holes

b. Intake Structure

Condition of Concrete

Stop Logs and Slots




PERIODIC INSPECTION CHECK LIST

PROJECT _ WWTING STReET RBowd DaM DATE 8-2-12

PROJECT FEATURE NAME

DISCIPLINE NAME

The gote fouse /OCafec/ af CVQ-S{',
OUTLET WQORKS - CONTROL TOWER af rox: ay'.py meldle gﬁ dam/ 73 of
[ 4
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a. N Concrete and Structural

General cond b §
Condition of Joints af u %u'gj Comols figsn ol

Spalling
Visible Reinforcing N Ale— ., (R M
Rusting or Staining of Concrete N ua ‘Qéﬁ Lh!u.—

w_wadey

Any Seepage or Efflorescence la..t w- Q.L,,. ;&M”J; : Gale
MLM;:};L

Joint Alignment

Unusual Seepage or Leaks in Gate Chamber tjgt._clmwht-f
: nek ws&rhﬂ

Cracks I Mewe. we §nﬁ :_Q.m! L
Rusting or Corrosion of Steel _Niwt ;‘:ats A ol

b. Mechanical and Electrical

Air Vents Ma-w'-—'

Float Wells Newe—
Crane Hoist Nt
Elevator NW




Misc

Hydraulic System )\I‘NU——

Service Gates See Msc

Emergency Gates

Lightning Protection System N ovt—
Emergency Power System N ot
Wiring and Lighting System \(_m*—
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PERIODIC INSPECTION CHECK LIST

PROJECT_WHIMTING S1REET HND DAM DATE % 2-1%

PROJECT FEATURE NAME

DISCIPLINE NAME

ML booAin . oubld 2ud el
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Erosion or Cavitation —_—
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PERIODIC INSPECTION CHECK LIST

PROJECT _AJMING Svee1 Pond DAM  DATE 2-2-1&
PROJECT FEATURE NAME
DISCIPLINE NAME

e ]
QUTLET WORKS - OUTLET STRUCTURE AND 4 Hoans t* & Ly see
QUTLET CHANNEL | MI (S: &‘) i D\j‘
Chommal cormmart

General Condition of Concrete

Rust or Staining

Spalling

Erosion or Cavitation

Visible Reinforcing

Any Seepage or Efflorescence

Condition at Joints

Drain Holes

Channel

Loose Rock or Trees Overhanging Channel

Condition of Discharge Channel




PERIODIC INSPECTION CHECK LIST

projecT WHNING STREET fond DAV Date _ §-2-)%

PROJECT FEATURE NAME
DISCIPLINE NAME

QUTLET WORKS - SPILLWAY WEIR, APPROACH
AND DISCHARGE CHANNELS

a. Approach Channel ot

General Condition

Loose Rock Overhanging Channel

Trees Overhanging Channel

Floor of Approach Channel

b. Weir and Training Walls Shons. Maoowsy ¢ |

General Condition off{Concrete wu'\ L N Y R L
| A qm! Co~ di" (

Rust or Sfaining \Jpto

Spalling Yrumoy  Sb o, ef 8 .u._..a.é
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Any Seepage or Efflorescence  Muwar. Lt bace Ak aud alec .
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(W Y L. A
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c. Discharge Channel
General Condf{tion Fafr Fo poer
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DRAWINGS

APPENDIX B
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VIEW OF DOWNSTREAM SLOPE NORTH OF GATE HOUSE.

3. VIEW ALONG CREST LOOKING SOUTH.,
NOTE COMBINED STONE AND EARTH CREST.




S. VIEW OF ROADWAY BRIDGE OVER SPILLWAY CHANNEL LOOKING UPSTREAM
NOTE VEGETATION, DEBRIS AND CONDITION OF CONCRETE
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7. VIEW OF SPILLWAY CHANNEL LOOKING DCWNSTREAM.
NOTE LOW LEVEL OUTLET LEFT SIDL, 48-INCH DIAMETLR INILT
RIGHT SIDE AND CONTINUATION UNDER BRIDGE,
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8. VIEW OF LOW LEVEL QUTLET PIPE OUT FALLING INTO SPILLWAY CHANNEL
NOTE CONDITIONS OF CONCRETE AND STONE MASONRY

9. DOWNSTREAM VICW OF CONCRETE LINID SPITWAY CHANNTS
NOTE DETERIORATION OF CONCRETE AT BASE OF WAT |
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12, VIEW OF OUTLET PIPE AT DOWNSTREAM TOE OF DAM
INLET AND CONTROLS ARE UNKNOWN

-

13. VIEW OF SEEPAGE AT DOWNSTREAM TOFE OF DAM




14. CLOSE UP VIEW OF POINTING ON UPSTREAM STONTE MASONRY "ACT
NOTE MISSING MORTAR AND VEGETATION IN JOINTS
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APPENDIX E
INFORMATION AS CONTAINED IN

THE NATIONAL_INVENTORY OF DAMS
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