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Honorable Edward J. King

4 oce'-:.r of t.a " -'-nW'2lth of
M'assachusetts

State House

Inclosed is a copy of the Whiting Street Pond Dam Phase I Inspection
Report, which was preoared under the Xational roeran for Tipectior
of Non-Federal Dams. The report is based upon a visual inspection, a
review of past perfor-iance, and a preliminary iydrolog'ca.l anal:'sis.
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
ocnerwise or corrective measures are completed.

fh:: term "unsafe" applied to a dam because o. an inadequate spillw'ay
does not indicate t",te same degree of emergenc;" n. that trn woul 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.

It is recommended that within twelve months from the date of this
report the owner of taie dam engage the services of a professional or
consulting engineer to determine by more sophisticated methods and
procedures the magnitude of the spillway deficiency. Based on this

,.r; ia tior, ap r,);yriate re%.cdIal .:.hLigati1. :%. aaiurts should be

designed and completed within 24 months of this date of notification.
In the interim a detailed emergency operation plan and warning system
should be promptly developed. During periods of unusually heavy

I



Hionorable Edward J. King

I have approved the report and support the findings and recommenda-
ti~s described in Section 7, .ith qualifications as noted above.
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 of this rc:-,rt has been formarded to the part.:: t of Enviror.-
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 Holyoke, Holyoke Water Works, Holyoke,

"'s l ,_uset ts 1]0

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

days from the date of this letter.

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

Sincerely,

Ac'~ For .I .S'CliEI DE R
I Colonel, Corps of Engineers

Division Engineer
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PREFACE

This report is prepared under guidance contained In the Recommended
Puidelines 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 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 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 darn 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 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 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 hydrologic
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 magriitudc 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 inadequate condition. The test flood provides a measure of
relative spillway capacity and serves as an aide in determining the need for
more detailed hydroloqic and hydraulic studies, considering the size of the
dam, its general condition and the downstream lamaqe potential.



This Phase I 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 Recommended Guidelines for Safety Inspection;
of Dams, and with good engineering judgment and practice, and is
hereby submitted for approval.

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

FRED J. IfV S, Jr., Member
Chief, DeT'Tgn Branch
Engineering Division

SAUL COERMe
Chief, Water Control Branch
Engineering Division

APPROVAL RECOMMENDED:

JOE B. FRYAR
Chief, Engineering Division
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PHASE I REPORT

NATIONAL DAM INSPECTION PROGRAM

Inventory No.: MA 00070

Name of Dam: WHITING STREET POND DAM

Town Located: HOLYOKE

County Located: HAMPDEN

Stated Located: COMMONWEALTH OF MASSACHUSETTS

Date of Inspection: 2 AUGUST 1978

BRIEF ASSESSMENT

Whiting Street Pond Darn 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 Darn 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 yields 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, Further-
more, because of the anticipated overtopping there is a questior. of whether
the dam would be stable under this condition. Therefore, a number of recoin-



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

EZneO'Brien, P. E.
New York No. 29823
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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. Authorit;
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 aboit 1150. The stone
masonry is 7 feet wide at crest level, the earth 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 (V):0.08(H) from E1367.7±.toE1382.7+;&
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 367.71 and I (V):
0.25 (H) from El 367.7+ to 388.7 + . The base width of the stone masonry
section is 16 feet. The downstream slope of the earth buttress varies from
1 (V) : . 25 (H) to 1 (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; 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 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 16-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 16-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.

1-2



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 am, rot aVaildble.

It is reported that the dam was built about 1900. There are no records of
whether the earth buttress section was part of the oriiinal 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 mqd. There are no other
regulated releases.

g. Size Classification
The dam is less than forty feet high but has a maximum storage

capacity of more than 1000 acre-feet. It is, therefore, classified as an
"intermediate" size dam.

h. Eazard 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 locate-1 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

1-4



1.3 PERTINENT DATA

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

necticut River between Holyoke and Easthampton. 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 area of
the reservoir, at spillway crest (102 acres), is about 10% of the total drainage
area.

b. 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.

c. Elevation (ft above MSL)
Top of dam 388.7
Maximum pool-design surcharge Unknown
Maximum pool-test flood surcharge 390. 1
Full flood control pool Not Applicable
Recreation pool 387. n
Spillway crest (gated) Not Applicable
Upstream portal invert diversion

tunnel Not Applicable
Downstream portal invert diversion

tunnel Not Applicable
Streambed at centerline of dam Unknown
Maximum tailwater U nknown

d. Reservoir (feet)
Length of maximum pool 3000
Length of recreation pool 3000
Length of flood control pool Not Applicable

1 -5



e. Storage (acre-feet)
Recreation pool 2005 (est.)
Flood control pool Not Applicable
Design surcharge Unknown
Test flood surcharge 352
Top of dam 2190

f. Reservoir Surface (acres)
Top of dam 113.5
Test flood pool 120
Flood-control pool Not Applicable
Recreation pool 102
Spillway crest 102

g. Dam
Type Earth buttressed stone

masonry
Length, feet 1900
Height, feet 19.0
Top width, feet 17.0
Side slopes - Upstream Varies - See Section 1.2a

Downstream Varies - See Section 1. 2a
Zoning Unknown
Impervious core Unknown
cutoff 5 feet high, 3 inch sheet

piling
Grout curtain Unknown
Other None

h. Diversion and Regulating Tunnel
Type Not Applicable
Length Not Applicable
Closure Not Applicable
Access Not Applicable
Regulating facilities Not Applicable

i. Spiliway
Type Broad-crested, two levels
Length of weir, feet 33.5
Crest elevations, feet 387.0 and 387.45
Gates None
Upstream channel None
Downstream channel For description, see

Section 1. 2a

1-6



1.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 375-foot 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



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 assessed
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.
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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 0 F.
The last rainfall, a heavy thunderstorm, occurred 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 (See 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 that this slope has not
been mowed for the past two years, but that the slope will be mowed later
in the summer.

The upstream slope, 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 seepage along the lower portion of the
downstream face and toe of the embankment. A wet area apparently caused
by seepage, is located between 420 and 640 feet 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 feet north of the spillway there is a.. nother w.et area
which extends 290 feet to the no:tn. It was not poss ile, to -iterilmine
whether this wet area is caused by se page or surface runoff from the pre-
vious night's rain. (See Photoqraph No. 13).

A 14-inch diameter cast iron pip, outlet is located about I1]0
feet north of the spillway at the downstrem to,, of the aim. TH;r pipe,
which was not flowing, terminates at the apiI wav nin.e I . Tm .npurno,
extent, limit and the location of the opr,itinq controls: for th , nie ,r-  un-
known. (See Photograph No. 12).
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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 ischarges.

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-, there 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 NoE
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. However, these deficiencies do require attention
and should be corrected before further deterioration leads to , hazardous
condition. Recommended measures to improve those conditions arc 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.



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 Torn 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 3 3. 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 ale 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 oeriod 18-22 Sept-
ember inclusive, with 4. 23incies on Scoteb:ner 2 1 1

5.5 DESIGN FLOOD

Because there are no data on prrhai I Maximum Floods for an area
of 1.67 square mi I: it was nce.;,s v t( v. tor ic, ! tc :st lco nyaro-

graph for the contrihutin area .-niti , ,I .,;t>-er~ticn 1elation for
Probable M aimurn Point ra:infall for hiatie;: rom ;r -O,: to 24 hours was

taken from Weather Burai .Source:;.-. Tih di: tribeution of the iunfall was

1/liurricane Floo, of .Sr t.'in Kr li :., t . .i.o1,,.ii ,1 Ssrv .v: X ,,.S. P.
i867, 19.40.

2e1son1,l Variation of t th Probable IN,,:xilnun Prc icitation East of tno 105
Meridian for Areas from 10 to 1,) U , kre t %litos 'Ind Duration.; of 6, 12,

24 and 48 hour.;. tt, ractrohi'l R ,,ot N9. t, 1'35r.

-Il



based on data in a publication of the World Meteorological Organization.-
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 Flood 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 feet
above the top of the dam). The peak outflow discharge was 3253 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. Th- 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 (el 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 peak fl ood wave discharge is
93,310 cfs with a wave height of about 14 feet. The visual inspection revealed
the existance of about 5 one family homes which are not shown or the U .S.G.S.
Quadrangle sheet for Mount Tom, Mass. at or below about El 300. These
houses would probably be destroyed or damaged by the estimated flood wave.
In addition failure of the dam would destroy a substantial portion of the City's
water supply, a fluoridation & chloridation facilityv in a porton of Interstate
Highway 91.

5.7 EVALUATION

The spillway of the \hitine Strect Pond Dar-, with I c-m-on edC'pac-

ity of 215 cfs, (which is 2. the test flo.o ,t:tlw,- l cc ::, L SS th,.

estimat-i Probahle iai Fl -i, a!n thor. tr, is - ,r,". t K. lnaJ,-

quato from a hydraulic an-! h :rn aic stanpm',)nt.

3_/ M anual for Estimati n i Pri a :i::io - Pr, .!Iit,l ion, \%,.! x Vi to r(,-

loqical Organizatio,: C Hr , 'r n, l H,,irol,,v P not . 73



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 are

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 Sei:.mic Zonc _ and in accordance with

recommended Phase I quidelines does not '%-,raint sismoic nalsis



SECTION 7 - ASSESSMENT, RECOM MEN DAT IONS & 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 9029 cfs.

The adequacy of the Whiting Street Pond Darn 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 flood raised
the surface elevation of the reservoir 3. 1 feet or 1 . 4 feet 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. Ned ordditinl Invesiations
Additional investigations to assess the adequacy of the dam and

appurtenant structures do appear necessary and are enumerated 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 REMEDIAL 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 P~ocedures
It is recommended that the following measures be undertaken

by the owner within 24 months after receipt of this Phase I Inspection Repcrt.

1. Establish a systematic program of observation and moni-
toring of changes in pattern and quantity 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 heavy precipitation.

4. The owner should develop a formal warnin'i system with
local officials for alerting downstream residents in case
of emergency.

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

6. Debris and overhanging trees should b, remove] in, hauled
away from the downstream channels

7. Vegetation growing from the joints in the sturn ma;),nry
should be removed,

8. Vegetation on the downstream slope ant 3rea a ]jaent to
downstream toe should be cit regularly.

9. Concrete walls and floo: of downstream chann-l s-) Ild be
repaired.
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VISUAL INSPECTION CHECK LIST
PARTY ORGANIZATION

PROJECT WJ/T/4 TF1T JP9AL A/ DATE -" 78
TIME //.C-D AM

WEATHER ,,errJI 75

W.S. ELEV. 3'Z 0 *

PARTY:

I -Larvl J ld,.r. 6.

2. 7 . __ _ _ /'_/ 7.
3. 8.

4. 9.

5. 10.
PROJECT FEATURE INSPECTED BY REMARKS

i. , / Ie/(u' ~,kb~ ','y /b/%er

2.

3.

4.

5.

6.

7.

8.

9.

10.

/p, ,,,./f .J, '/

I~~ ~~ ~~~~~~~ /.. .. .. 0 II . . l II II . . . .. ... . I II I. . . . . . .



PERIODIC INSPECTION CHECK LIST

PROJECT r\h-I ?JG DTP4E TP0I)A.M DATE 4-7R
PROJECT FEATURE NAME

DISCIPLINE NAME

DAM EMBANKMENT

Crest Elevation 3gg. 7 217?f or e,/(a5/)

Current Pool Elevation 9 7. n e Alp/e ,; /,y e./c /Ji)

Maximum Impoundment to Date __ _-_ _ _ _ _ _

Surface Cracks Ac-,. V,.a,

Pavement Condition A/A A 4 .

Movement or Settlement of Crest V.

Lateral Movement / "

Vertical Alignment 4m ?..A

Horizontal Alignment 4 fre/

Condition at Abutment and at Concrete Structures _ ____ _-_.

Indications of Movement of Structural Items on Slopes .. .,,

Trespassing on Slopes ____

Sloughing or Erosion of Slopes or Abutments Vo,'..

Rock Slope Protection - Riprap Failures A -, - ,.o."_

Unusual Movement or Cracking at or near Toes A 'l _- 4

Unusual Embankment or Downstream Seepage _T, . ,J .o /0(."

'ee ,~ 7e. #I e-5 le r i ' r"E i k uet I-r it 0 I4f. - - . , i ,. , r

1"" Vtf-dS 7-90 P. l~ e AlrI-1i#*Sn- b 5 .9 4 t
4

'A /, 4%~



Piping or Boils Ale , t.

Foundation Drainage Features 4Jv

Toe Drains 4

Instrumentation System ___________________________

Atice//.,ia 0 #S 4t crej1 o- lne .0o -1raz Stirfuae- CWC"

covnd.,9er, howvever 'Meve ck-t .OtverJ Or-ca a r-'4e soP/wv7 S O.

74c cd.,rpJre.-- J0 e /4~ COOd cov red !vt A1-

r/t f 010S bee., swweS 74" IXe ) 4 L r r b' 4 4i4. /

Siofe wad k4' rmvwee &er/ f-L/eS- '-'

/OAIvDW&Oio mme v/~u Ylti. Anvr 4 er- . a#sto/ or

Al s* so"-o V!Y, a.o vrw. 401 ?'5eD



ii

PERIODIC INSPECTION CHECK LIST

PROJECT W41rn1M6SWeEETPNb ->A DATE __________

PROJECT FEATURE NAME

DISCIPLINE NAME

OUTLET WORKS - INTAKE CHANNEL AND '1 0 vvoLc.W
INTAKE STRUCTURE I V t 14

a. Approach Channel I,# 41 . "- .

Slope Conditions O11/os V

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

I -J



PERIODIC INSPECTION CHECK LIST

PROJECT W1i0rr,4 ST -El. %N 'Di DATE " zi
PROJECT FEATURE NAME

DISCIPLINE NAME

OUTLET WORKS - CONTROL TOWER ab.vo .f I 4 , /30o

a. Concrete and Structural 6A/so.-/.- e, Ae'( ,
Ch lA~e r-A ,)I O w Na~. Crv/& fo

tAve lcetAc 1^ l~.4e hovi'e

Condition of joints w S q4- Q-!f,, OA. [.,

Visible Reinforcing rn . j,,

Rusting or Staining of Concrete -4 t. ke. 4 .-

Any Seepage or Efflorescence la.4 ' &d,.

Joint Alignment

Unusual Seepage or Leaks in Gate Chamber L,.,

Cracks _ E,.t, .L a

Rusting or Corrosion of Steel _

b. Mechanical and Electrical

Air Vents ______

Float Wells _ _ _ _ _ _ __.----

Crane Hoist _ _..__..._._ _.

Elevator __



Hydraulic System .

Service Gates 5e"e p,

Emergency Gates

Lightning Protection System 4cv%.L

Emergency Power System __ _ _,q_ _

Wiring and Lighting System q___ . ......

/y ~ ~ LM Lo* rAk vak oe 1 C-,/C,1h
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PERIODIC INSPECTION CHECK LIST

PROJECT S E"JI.1 £1[ET PND DAY DATE _ " 2.1

PROJECT FEATURE NAME

DISCIPLINE NAME

OUTLET WORKS - TRANSITION AND CONDUIT k - 4

General Condition of Concrete me ,i.c._, -?.4 ,.

Rust or Staining of Concrete

Spalling -----

Erosion or Cavitation

Cracking ------

Alignment of Monoliths -- _--

Alignment of Joints

Numbering of Monoliths

N-1 . " " J LL D_, t.,,','

~~.aP4J1 -AtC~IO.~ I vi C 1,

1110 _fj V) a r6 -4t tc

2)r ~O t.. -- {t . _ L. e t,

ali , 4,., 5-). . .-."L



PERIODIC INSPECTION CHECK LIST

PROJECT t'PfIIA& SweeETQT 1b 3ArvA DATE -

PROJECT FEATURE NAME

DISCIPLINE NAME

OUTLET WORKS -OUTLET STRUCTURE AND
OUTLET CHANNEL ( c L~

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 WARIM TWrET POJD WA] . DATE -2- 7
PROJECT FEATURE NAME

DISCIPLINE NAME

OUTLET WORKS - SPILLWAY WEIR, APPROACH
AND DISCHARGE CHANNELS

a. Approach Channel

General Cundition

Loose Rock Overhanging Channel

Trees Overhanging Channel

Floor of Approach Channel

b. Weir and Training Walls

General Condit' fConcrete W4.\ a-. .

Rust or Sfaining _ _ _ _,_ _ _ _

Spalling VhA,1 Y'. 9 CA,. L( , . %1, .,.

Any Visible Reinforcing ,dLI.. , .

Any Seepage or Efflorescence .. A . A f-. ,

-L.t 2 I - \ t -
Drain Holes _ _ _ _ __.

c. Discharge Channel

General Condition ____,-__________

Loose Rock Overhanging Channel r"-1- /* L, .I f

Trees Overhanging Channel O,.L t I

dAjisw./t~ -t Lv i 116
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2. VIEW OF DOWNSTREAM SLOPE NORTH OF GATE HOUSE.

3. VIEW ALONG CREST LOOKING SOUTH.

NOTE COMBINED STONE AND EARTH CREST.

4



4. VIEW OF SPILLWAY LOOKING NORTH. NOTE CONDITION OF CONCRETE

-I

I
5. VIEW OF ROADWAY BRIDGE OVER SPILLWAY CHANNEL LOOKING UPSTREAM

NOTE VEGETATION, DEBRIS AND CONDITION OF CONCRETE



6. VIEW OF NATURAL SPILLWAY CHANNEL LOOKING DOWNSTREAM.

low

7. VIEW OF SPILLWAY CHANNEL LOOKING DOWNSTREAMI.
NOTE LOW LEVEL OUTLET LEFT SIDE, 48-INCH DIAMETUI< IM! LT

RIGHT SIDE AND CONTINIJATION t'NDER BRIDG'..



8. VIEW OF LOW LEVEL OUTLET PIPE OUT FALLING INTO SPILLWAY CHANNEL
NOTE CONDITIONS OF CONCRETE AND STONE MASONRY

9.DOWNSTREAM VIEW 01'CCEF iiX'FI %SP 6 CH AA NHANF
NOTE DEFTER[ORATI'0\% cV QN!':T AT Bi'\fV (T WA7
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12. VIfW OF OUTLET PIPE AT DOWNSTREAM TOE OF DAM
INLET AND CONTROLS ARE UNKNOWN

13. VIEW OF SEEPAGE AT DOWNSTREAM Tr C, PAM
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APPENDIX E

INFORMATION AS CONTAINED IN

THE NATIONAL INVENTORY OF DAMS
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