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PREFACE

This report is prepared under guidance contained in the Recommended Guide-
lines for Safety Inspection of Dams, for Phase 1 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, test-
ing, 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 condi-
tion 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 ac-
tion, 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 detectable if inspected under the normal operating en-
vironment 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 evolu-
tionary 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 frequent inspections can unsafe
conditions be detected and only through continued care and maintenance can
these conditions be prevented or corrected.

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 magnitude and rarity of such a storm event, a
finding that a spiliway will not pass the test flood should not be inter-
preted as necessarily posing a highly inadequate condition. The test
flood provides a measure of relative spillway capacity and serves as an
aid 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.
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

Name of Dam: Westcott Reservoir Dam I.D. No. NY 1471
State Located: New York .

County: Oneida

Watershed: Seneca River Basin

Stream: Not Applicable

Date of Inspection: November 21, 1980

ASSESSMENT OF GENERAL CONDITIONS

The Phase I Inspection of the Westcott Reservoir Dam did not indicate condi-
tions which would constitute an immediate hazard to human life or property.

There is no spillway at the Westcott Reservoir Dam. The hydrologic/hydraulic
analysis indicates that the impoundment will contain the runoff from the PMP
without overtopping the structure.

The following remedial work should be undertaken during normal maintenance
operations within one year:

1. Seepage near the northwest toe of slope should continue to be moni-
tored and data recorded to enable observers to detect changing condi-
tions.

2. Tears in the hypalon liner should be repaired.

3. A flood warning and emergency evacuation system should be implemented
to alert the public should conditions occur which could result in
failure of the dam.

4., A formalized inspection system should be initiated to develop data on
conditions and maintenance operations at the facility. Specifically
data should be collected and recorded regarding flow from the sub-
drain system of the facility.

Dale Engineering Company

Approved By: Col. W. M. Smif¥r,
Date: New York District

30 JuN 1991
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SECTION 1: PROJECT INFORMATION

PHASE 1 INSPECTION REPORT
WESTCOTT RESERVOIR DAM I.D. NO. NY 1471
SENECA RIVER BASIN
ONONDAGA COUNTY, NEW YORK

1.1

1.2

GENERAL

a. Authority

Authority for this report is provided by the National Dam Inspection Act,
Public Law 92-367 of 1972. It has been prepared in accordance with a
contract for professional services between Dale Engineering Company and
the U.S. Army Corps of Engineers.

b.  Purpose of Inspection

The purpose of this inspection is to evaluate the existing condition of
the Westcott Reservoir Dam and appurtenant structures, owned by City of
Syracuse, Division of Water, Syracuse, New York, and to determine if the
dam constitutes a hazard to human 1ife or property and to transmit
findings to the U.S. Army Corp of Engineers.

This Phase I inspection report does not relieve an Owner or Operator of a
dam of the legal duties, obligations or liabilities associated with the
ownership or operation of the dam. In addition, due to the limited scope
of services for these Phase I investigations, the investigators had to
rely upon the data furnished to them. Therefore, this investigation is
limited to visual inspection, review of data prepared by others, and
simplified hydrologic, hydraulic and structural stability evaluations
where appropriate. The investigators do not assume responsibility for
defects or deficiencies in the dam or in the data provided.

DESCRIPTION OF PROJECT

a. Description of Dam and Appurtenances

The Westcott Reservoir Dam is located in the City of Syracuse on a parcel
of land which is surrounded by the Town of Geddes. The dam consists of an
earthen embankment, approximately 2,826 feet in length, with a maximum
height of 39.5 feet. The impoundment is perched on a prominent hilltop
which is surrounded by a densely populated residential area. This faci-
l1ity provides local storage of potable water for use in the water dis-
tribution system of the City of Syracuse. The dam consists of an earthen
embankment which was originally constructed with a gunite liner. Leakage
through the gunite liner necessitated the installation of a nylon rein-
forced hypalon rubber liner over the gunite lining. Water is fed to this
facility through a transmission line which is connected to the water
source at Skaneateles Lake.




b. Location

The Westcott Reservoir Dam is located in the City of Syracuse, Onondaga
County, New York.

C. Size Classification

The maximum height of the dam is approximately 39.5 feet. The volume of
the impoundment is approximately 338 acre feet. Therefore, the dam is in
the small size classification as defined by the Recommended Guidelines for
Safety Inspection of Dams.

d. Hazard Classification

The impoundment is located immediately adjacent to a heavily developed
residential section of the Town of Geddes. Therefore, the dam is in the
high hazard category as defined by the Recommended Guidelines for Safety
Inspection of Dams.

€. Ownership

The dam is owned by the City of Syracuse, Division of Water, Syracuse, New
York.

contact: Richard F. Kunder P.E.
Division Engineer - Water
400 City Hall
Syracuse, New York, 13202
Telephone: (315) 473-5330.

f. Purpose of the Dam

The dam is used as a water supply reservoir for the water distribution of
the City of Syracuse.

g. Design and Construction History

The reservoir was constructed in 1931 and was in continuous service for
nearly 40 years until severe leakage occurred in January, 1970. The im-
poundment was drained and left out of service for a period of two years
while plans were formulated for the sealirg of the leakage. In 1973, a
nylon reinforced hypalon rubber liner was installed over the original
gunite lining. The facility was then placed back into operation and has
provided continuous, satisfactory service until the present time.

h.  Normal Operational Procedures

Water is supplied to the Westcott Reservoir from Skaneateles Lake by sup-
ply conduits under gravity flow. The reservoir has no spillway or over-
flow. The water level is continuosly monitored by a recording gauge tele-
metered to an operations control center which is staffed 24 hours a day.
An evaluation of reservoir level is made daily and more often if neces-




1.3

sary. Flow into the reservoir to control its elevation is accomplished by
adjusting either a 42 inch hydraulic valve or a 30 inch pressure regu-
lating valve located in the 42 inch inlet pipe to the reservoir. In addi-
tion, the flow from the lake can be reduced by throttling a 36 inch but-
terfly valve in the conduits supply lines by remote control from the op-
erations center.

PERTINENT DATA

a. Drainage Area

The drainage area of Westcott Reservoir Dam is 13.5 acres.

b. Discharge at Dam Site

The facility is a water supply reservoir. There are no facilities to
accommodate discharge from the impoundment.

c. Elevation (Feet above MSL)

Top of Dam 627 ft.

Optimum Water 621.5 ft.

Toe of Slope within Impoundment 587.5 ft.

d. Reservoir

Length of Normal Pool 1072 ft. P
e. _ Storage

Normal Pool 338 acre feet

110,000,000 gallons

f. Reservoir Area

Normal Pool 11.8 acres
. Dam

Type - Earth Fill

Length - 2826+ ft.

Height - 39.5 ft.

Freeboard between Normal Reservoir and Top of Dam - 5.5 feet
Top Width - 15 ft.

Side Slopes - interior and exterior: 2 horizontal:1 vertical
Zoning - None

Impervious core - None

Grout curtain - None

h. Spillway

None |




i. Requlating Qutlets

Flow from the impoundment is through the water distribution system, A
12 inch diameter line allows for drainage of the reservoir bottom.




SECTION 2: ENGINEERING DATA

2.1

2.2

2.3

2.4

GEOTECHNICAL DATA

a. Geology

Geologically, Westcott Reservoir Dam is located in the Eastern Lake sec-
tion of the Central Lowland Province which is part of the Interior Plains,
the major physiographic division. The area is adjacent to the ice-beveled
northern edge of the Catskill section of the Appalachian Plateau Province.
Although the horizontally lying bedrock beneath the dam site is believed
to be one of the upper units of the Salina Group of Upper Silurian age,
the reservoir appears to be sited in the glacial debris of a drumlin,
which unit of the Salina Group would be determined by the depth to bedrock
beneath the reservoir. Several zones in some of these units may easily go
into solution, due to a high concentration of gypsum, and thereby leave
cavities. Several areas on the eastern side of Syracuse are known to have
subsidence features due to the solution of gypsum and salt in the sub-
surface.

The drumlin is normally made up of medium to coarse textured, unsorted and
unstratified glacial till that has low permeability. The soil surrounding
the reservoir is designated as HTE according to the 1977 Onondaga County
soils report of the U.S. Department of Agriculture. The Ontario soils of
this designation is a very stony soil and is located mainly on the steep
sides of drumlins. The soil is said to be slowly permeable near the sur-
face and very slowly permeable below a depth of 28 inches (less than

0.2 inches per hour).

b.  Subsurface Investigations

No detailed subsurface information was available concerning the foundation
or the material of the original embankment. Data included in Appendix E
includes a report on Knapp Reservoir embankments. "Knapp Reservoir" was
the original name of the facility.

DESIGN RECORDS

No reports were available from the original design of the dam. Portions
of the engineering report prepared by Konski Engineers of Syracuse, New
York, regarding the restoration of the Wescott Reservoir are included in
Appendix E. The specifications and plans for the restoration of the
reservoir were available to the inspection team.

CONSTRUCTION RECORDS

Photographs showing the original construction of the facility are included
in Appendix E.

OPERATIONAL RECORDS

There are no operational records available for this dam. The City of
Syracuse, Division of Water, maintains records of water elevations for
this facility.




2.5 EVALUATION OF DATA

I The data presented in this report was obtained from the City of Syracuse,
Division of Water. The information available appears to be reliable and
I adequate for a Phase I inspection report.




SECTION 3: VISUAL INSPECTION

3.1

FINDINGS

a. General

The Westcott Reservoir Dam was inspected on November 21, 1980. The Dale
Engineering Company inspection team was accompanied on the inspection by
L. Fordock, Assistant Division Engineer of the City of Syracuse, Division
of Water.

b. Dam

At the time of the inspection, water level in the impoundment was at
elevation 619. Although there was a light snow cover at the time of the
inspection, the slopes of the dike were noted to be uniform with no
evidence of displacement or sloughing. The slopes were well maintained
and no evidence of animal burrows was detected. The crest of the embank-
ment was of uniform elevation with no evidence of subsidence or misalign-
ment. The interior slope of the impoundment was covered by the hypalon
1ining. The hypalon lining is generally in good condition although a few
tears caused by grass mowing equipment were found at the top of the bank.
Numerous other locations were noted where tears had been repaired in the
past. A small area of seepage was detected near the toe of the northwest
slope. This area has existed for many years and is tested periodically
for hardness and floride concentration. These characteristics of the
seepage differ greatly from those of the reservoir water.

The subdrain system discharge was inspected. A moderate flow was being
discharged at the time of the inspection. The Division of Water main-
tains periodic surveillance of the overflow discharge.

c. Appurtenant Structures

The gatehouse at the toe of the slope to the south of the impoundment was
found to be in operating condition and generally in good repair.

d. Control OQutlet

The outlet of the impoundment consists of the outlet line into the City
water distribution system. This line was observed and found to be in good
condition.

e. Reservoir Area

The reservoir covers approximately 11.8 acres. The hypalon lining near
the water surface appears to be intact and no problem areas were detected.

f. Downstream Channel

There is no downstream channel on this facility.




3.2 EVALUATION

The visual inspection revealed that the embankment is in good condition.
The following specific items should be addressed by the Owner:

1. The seepage area near the toe of the northwest slope should continue
to be monitored.

2. The inspection procedures should be formalized and data should be
recorded to enable observers to detect any change which might occur.

3. Minor tearing of the hypalon lining near the top of the embankment
exists and should be repaired.
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SECTION 4: OPERATION AND MAINTENANCE PROCEDURES

e - -

4.1

4.2

4.3

4.4

4.5

PROCEDURES

This reservoir is used to provide a local storage for the City of Syracuse
water supply system. Flow from Skaneateles Lake is conveyed to Andrews
gatehouse through two 30 inch and one 36 inch diameter parallel gravity
transmission lines. From Andrews gatehouse, some of the flow is conducted
to Westcott Reservoir through a 42 inch diameter cast iron gravity pipe.

A 48 inch diameter pipe serves as the outlet line from Westcott Reservaoir.
Water level in the impoundment is controlled from an operations control
center where 24 hour a day monitoring is provided. Valves in the system
are manipulated to provide optimum water level consistent with water
supply requirements.

MAINTENANCE OF THE DAM

Maintenance and operation of the dam is controlled by the City of
Syracuse, Division of Water. Periodic visits ar made to the site to
check on conditions of the facility. No forma' operating procedure is in
effect at this site.

MAINTENANCE OF OPERATING FACILITIES

The valves controlling flow into the impoundment are in operating
condition and show evidence of proper maintenance.

DESCRIPTION OF WARNING SYSTEM

No warning system is in effect at present.

EVALUATION

The dam and appurtenances are periodically inspected by representatives of
the City of Syracuse, Division of Water. The facility is presently in
good condition and adequately maintained. Since this dam is in the high
hazard classification, a warning system should be implemented to alert the
public should conditions occur which could result in failure of the dam.




SECTION 5: HYDROLOGIC/HYDRAULIC

5.1 DRAINAGE AREA CHARACTERISTICS

' The Westcott Reservoir is located on the western fringe of the City of
Syracuse. The reservoir serves as a water supply holding area and is
perched above the surrounding terrain. The only contributing runoff areas

’ consist of the reservoir and the interior embankment and a portion of the
top of the berms, which constitute a relatively small area in comparison
to the reservoir area.

5.2 ANALYSIS CRITERIA

The purpose of this investigation is to evaluate the reservoir system's
capacity to handle runoff from precipitation events. This has been
assessed through the evaluation of the effects on the reservoir from the
runoff produced by the Probable Maximum Precipitation (PMP).

The reservoir's capacity to handle the runoff produced by a precipitation

event is a function of the available reservoir storage, the measures taken
to regulate the reservoir's supply and outlet conduits, and the volume of

runoff.

Water is supplied to Westcott Reservoir from Skaneateles Lake by supply
conduits under gravity flow. This inflow can be regulated by a 42-inch
hydraulic valve or a 30-inch pressure regulating valve in the 42-inch
inlet pipe to the reservoir. Flow from Skaneateles Lake can also be
controlled by regulating a 36-inch butterfly valve in the conduit supply
Tines by remote control from the operations control center.

The water level of the reservoir is continuously monitored by a recording
elevation gauge. This information is telemetered to the operations con-
trol center which is staffed 24 hours a day. All reservoir levels are
reviewed and evaluated on a daily basis or more often if necessary and the
necessary adjustments made.

The strateqgy employed in normal operations incorporates filling the reser-
voir up to approximately elevation 621.5 at the beginning of the week
(Monday morning) in the summer or 620.5 in the winter. This reservoir
elevation normally decreases as the week progresses due to consumption and
is replenished during the weekend. After the reservoir level rises above
elevation 621.3, the reservoir level is usually monitored more fre-
quently.

The Probable Maximum Precipitation (PMP) is 20.4 inches according to
Hydrometeaorological Report (HMR #33) for a 24-hour duration storm, 200
square mile basin. Adjusting the rainfall to the lower limit of the areal
adjustment graph (the drainage area is less than 10 square miles, the
lTower 1imit of the areal adjustment graph) resulted in an index PMP of
27.1 inches. Nearly 100% of the precipitation will result in runoff as
the drainage area consists primarily of the reservoir and the lined
interior slopes of the reservoir. The reservoir, with a normal pool sur-
face area of 11.8 acres, constitutes 88% of the 13.5 acre drainage area.

10




5.3

5.4

5.5

5.6

SPILLWAY CAPACITY

The reservoir does not have an overflow spillway. The major means of
lowering the reservoir would be by decreasing the inflow from the supply
conduit and/or increasing the flow through the outlet conduits.

RESERVOIR CAPACITY

The maximum reservoir elevation allowed under normal operations is
approximately 621.5, leaving about 5-1/2 feet of freeboard to the top of
embankment elevation of approximately 627+. The reservoir storage capaci-
ties, as estimated from the 1930 plans, for these two elevations are shown
below:

Elevation 621.5 338 acre feet
Top of Embankment 405 acre feet

OVERTOPPING POTENTIAL

The surcharge storage of 67 acre feet between elevation 621.5 and the top
of the embankment is equivalent to 60 inches of runoff from the drainage
area. Therefore, if the reservoir elevation was 621.5 before the PMP
event occurred and flow through the supply and outlet conduits were equal
throughout this event, then the reservoir could store the PMP with about
3 feet of freeboard.

EVALUATION

Based on the information given by the operations staff, there will be more
than sufficient operations freeboard within the reservoir to store the PMP
without overtopping the embankment. The reservoir has never been known to
have been overtopped and the only way it would be overtopped would be due
to an operator error on the supply end of the system. Since an operator
1ives on the reservoir premises, and the reservoir levels are continuously
monitored by a recording gauge that telemeters these levels to an
operations control center which is staffed 24 hours a day, the possibility
of the reservoir being overtopped seems quite remote.

11
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SECTION 6: STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

a. Visual Observations

The Westcott Reservoir is an oval shaped, self contained, earthen embank-
ment, perched above the surrounding terrain. The interior slopes of the
reservoir are lined with a rubberized fabric overlying a gunite and gran-
ite block layer. The crest and exterior slopes are grassed. About half-
way down the slope a 10 feet wide bench and a security fence on the out-
side edge of the bench encircle the reservoir.

The embankments are well maintained, adequately mowed, and void of any
brush or tree growth except for a single maple tree at the toe of the
south slope. The slopes are generally uniform with no evidence of struc-
tural movement or cracking. A wet spot was detected near the toe of the
exterior slope on the northwest curve, about 10 feet above the level of
Orchard Road.

b. Design and Construction Data

No information regarding the structural stability of the structure was
located. Drawings included in Appendix F substantially conform to the
present configuration of the facility. The drawings indicate the interior
slopes of the earthen embankment to be 2:1 (2 horizontal to 1 vertical).
The exterior slopes are 2:1 down to the 10 feet wide bench and then 2:1 to
natural ground, except for the west slope which is 2.5:1 below the bench.
The interior slopes are lined with a 6 inch layer of crushed stone over
the earthen embankment with a 3-1/2 inch reinforced gunite layer over the
crushed stone. Over the upper 20 feet of the interior slopes, a 6 inch
masonry layer (granite blocks with mortar pointing) overlays the gunite
layer. The bottom of the reservoir is reportedly underlain with clay to
retard seepage losses in that direction. The crushed stone layer under-
neath the gunite sidewalls was designed to pick up any losses through the
sides and convey this seepage to the 6 inch open jointed clay tile drain
at the toe of slope which is connected into the undrain system that
carries collected seepage through the southern end of the embankment.
Subsequent to problems experienced with reservoir leakage in the early
1970's, the interior slopes were Tined with a synthetic rubber liner.

¢. Operating Records

Formal records pertaining to reservoir water levels are on file with the
City of Syracuse, Water Division. Other information dealing with problems
and mitigative actions are contained in the reports and correspondence in
Appendix E. When the reservoir was initially filled, a leak around the
inlet pipe was evident. A clay patch made at this pipe/gunite joint by a
diver apparently reduced this leakage significantly. Seepage has re-
portedly always discharged from the reservoir underdrain system when the
reservoir had water in it. Prior to 1970, the underdrain discharged about
21,000 gallons per day. Water reportedly seeped out of the west side of

12




6.2

the reservcir embankment before 1970 but stopped after the reservoir was
drained in 1970 (Ref. No. 14). A leak in the reservoir on January 10,
1970 caused a marked increase in the underdrain discharge from 25 gpm to
1000 gpm. Also water was reportedly bubbling up in the street on Fay
Road. This led to the reservoir being drained. Cracks and deteriorated
joints were repaired and the reservoir was filled with 8 feet of water in
the winter of 1971-72. However, the underdrain discharge appeared
greater than that experienced prior to 1970 so the reservoir was again
drained. After the reservoir was lined with a hypalon liner in 1973, it
was again returned to service.

d. Post Construction Changes

As a result of the excessive leakage experienced in January 1970 and the
unsatisfactory results produced from repairing only the cracks and deter-
jorated gunite joints, the reservoir was lined. Voids underneath the
gunite slab were pressure grouted. The joints were cleaned, rebuilt, and
sealed. The granite block surface on the upper portion of the interior
slope was covered with a gunite layer to produce a smooth surface for
installation of the Tiner. The entire interior reservoir slope was
covered with sheets of hypalon synthetic rubber liner and the liner seams
were sealed.

e. Seismic Stability

No known faults exist in the vicinity of the reservoir, although faults
are present in the region. The Preliminary Brittle Structures Map (1977)
indicates several topographic linear features present in the immediate
area. One with an east-northeasterly trend is located about one-half mile
south of the reservoir. Two others, each about 2-1/2 miles distant, are
located one to the northeast and trending northeast and another to the
northwest and trending northwest.

The area is located within Zone 2 of the Seismic Probability Map. Only
four earthquakes have been recorded in the area and are tabulated below:

Intensity Location
Date Modified Mercalli Relative to Dam
1925 I1I 5 miles East
1927 (2) II1 5 miles East
1945 I11 10 miles West

STRUCTURAL STABILITY ANALYSIS

The earthen embankment appears to be properly maintained with no signs of
structural instability in evidence. The discharge of the underdrain
system should be monitored and recorded with the corresponding reservoir
level on a regular basis as part of a formalized inspection program. An
unexplained decrease in the underdrain discharge might indicate a mal-
function in the underdrain. The results of such a condition could lead to

13




seepage through the earthen embankment with a resulting decrease in sta-
bility of this embankment, as it is not designed to handle through the
embankment seepage like an earthen dam. Conversely, large underdrain
discharges would indicate liner leaks and could cause problems if greater
than the safe capacity of the underdrain system. Also as part of the
formalized inspection, the wet area near the northwest should be moni-
tored. In addition, the entire embankment as well as areas beyond the toe
of slope should be inspected under this program to detect deficiencies.
Any deficiencies and the remedial measures undertaken to correct these
deficiencies should be well documented to provide historical background on
which future evaluations may be based.




SECTION 7: ASSESSMENT/REMEDIAL MEASURES

7.1

DAM ASSESSMENT

a. Safety

The Phase I Inspection of the Westcott Reservoir Dam did not indicate
conditions which would constitute an immediate hazard to human life or
property.

The hydrologic/hydraulic analysis indicates that the impoundment will
contain the runoff from the PMP without overtopping the structure.

The visual inspection did not reveal conditions which would indicate
evidence of structural displacement or instability.

The following specific safety assessments are based on the Phase I visual
examination and analysis of hydrology and hydraulics, and structural
stability:

1. Seepage was detected near the toe of the slope of the northwest
embankment .

2. Minor tears exist in the hypalon lining near the top of the embank-
ment.

3. No warning system is presently in effect to alert the public should
conditions occur which could result in failure of the dam.

4, No formalized inspection system is in effect at the facility.

b. Adequacy of Information

The information available is adequate for this Phase I investigation.

C. Urgency

Items 1 through 4 of the safety assessment should be addressed by the
Owner and appropriate actions taken within one year of this notification.

d. Need for Additional Investigation

This Phase 1 inspection has not revealed the need for additional investi-
gations regarding this structure.

15




N

7.2 RECOMMENDED MEASURES

The following is a list of recommended measures to be undertaken to insure
safety of the facility:

1.

2.

4,

Seepage near the northwest toe of slope should continue to be moni-
tored and data recorded to enable observers to detect changing condi-
tions.

Tears in the hypalon liner should be repaired.

A flood warning and emergency evacuation system should be implemented
to alert the public should conditions occur which could result in
failure of the dam.

A formalized inspection system should be initiated to develop data on
conditions and maintenance operations at the facility. Specifically,
data should be collected and recorded regarding flow from the sub-
drain system of the facility.

16
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3. Top of westerly
embanknent.

4. Easterly slope of
embankment.

5. Closeup of hypalon
lining.




6. Gatehouse at soutn
end of reservoir.

7. QOutlet from underdrain
system.

View from toe of
slope illustrating
"downstream” hazara.




9. Wet area on northwest toe of slope.
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93-15-3(9/80)

VISUAL INSPECTION CHECKLIST

1) Basic Data

a. General

Name of Dam (Q)ESICOTT PRPESERyY0 QM
Fed. I.D. &4 NVY 141 DEC Dam No.

River Basin __ SENECH RIVER

Location: Town CIY ofF SYRRCUSE County _ ONoMPAGKA N. ‘f'
Stream Name N/A

Tributary of I{/ﬁ

Latitude (N) 43 - o2.L Longitude (W) Je 12|

Type of Dam Taerd E—Maﬁhﬂcmiur

Hazard Category Hiad
Date(s) of Inspection Nov 2! 1980

e

Weather Conditions FaiR
Reservoir Level at Time of Inspection FAL
b. Inspection Personnel F.w.BYSTEwSKi, B,Cotwere T A:QOMEL
. — E, L . FolPocls ~ SYRACULE WATER DFFT,
c. Persons Contacted (Including Address & Phone No.)
RicHaep F.KunpeR, P.E.
DiuisSiodl EnmctwBEEZ. — wAIETL Prowe & 3§ - 413—5310

—Hoo C.\1IY HaLel
SYRacvsE NV, 13207

d. History:

Date Constructed 193\ Date(s) Reconstructed HYPALoaN Linisig

IMSWMUED 1213
Designer _ C\TY OF SH@ACYSE , Divtyoh 6EWATER  PEPT of EnainkCiuale

Constructed By _j.M I:HE:HQJ?H‘S DONS [gg,’ B usstise N.Y,
owner _ C Y OF SYPRACUSE




. ' 93-15-3(9/80)

' 2) Embankment

a.

Characteristics

’
(1) Embankment Material _LeCAL MATEZML. SAND < GRQUE.

_Sowms CLaw  (Poported lj)
(2) Cutoff Type NoME

(3) Impervious Core NonE

(4) Internal Drainage System _CusuEpn StenE DEAINM ow

IMT€Roe. StoPE  BEMEATH GUMITE CINER , 6"TwE
Ooain AT ToPR oF NEmROR SLoPe.
(5) Miscellaneous Nuiraon LRENEORCED H"Eﬂ!ed 2yBBER

LINER. INSTAWED N 1973 .

Crest

(1) Vertical Alignment NO _ MISALicNnMmBERT  ~ BSERUED

(2) Horizontal Alignment No MISACIKLNMEMT 0 BS E 2UED

(3) Surface Cracks Now E oBSERUSD | LIGHT SMow

CouBllL AY “TTAE ok INLPECT toat,

(4) Miscellaneous I

Upstream Slope

(1) Slope (Estimate) (V:H) | 3 L
(2) Undesirable Growth or Debris, Animal Burrows NONE
(3) Sloughing, Subsidence or Depressions MONE. oB3SERVED
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' 93-15-3(9/80) -

(4) Slope Protection WY ¥PatoM LINER  CovERY BNTIRE
SLoPE.

(5) Surface Cracks or Movement at Toe ToE aba<vesr RY
DEPTH_ oF WATER. 1IN IMBUNDMEMT

d. Downstream Slope

(1) Slope (Estimate - V:H) 18 2

(2) Undesirable Growth or Debris, Animal Burrows NokE.  Exeopt lone

eple dree at doe o seuth Sispe.

(3) Sloughing, Subsidence or Depressions _ MeMk ofSERueD

(4) Surface Cracks or Movement at Toe Non TR oBSERVED
(5) Seepage §w\g=u. AREQ NEAR. To& 6% mNeTIHwEST

SLoPE, SEEPRGE HAY EwmisIED Fo ManyY YE4RS
CuemuaL TEATS Jvow LIWepMBESS  AuD FLUGRIDE CoMcEMTEZATow

SUBTIARNTIMLY DIEREWRAT F2uoMm LESERWIN WATEE
(6) External Drainage System (Ditches, Trenches; Blanket)

Nome
(7) Condition Around Outlet Structure Nel=
(8) Seepage Beyond Toe Now = oBSEQUED [ SEE (S5) A&ﬁ)

e. Abutments - Embankment Contact

AouE




93-15-3(9/80)

(1) Erosion at Contact N/Kl

(2) Seepage Along Contact N!Id

3) Drainage System
a. Description of System SEe 2 LQL @L

b. Condition of System ____ O0PRRQ/BRLE

c. Discharge from Drainage System

Noy o 1980 49 g .
98e y 3apm . € YT E(E L2l.20

_Dec. S 1980 5 Zngm peeERUIR. AT ELEV. p17.80

4) Instrumentation (Momumentation/Surveys, Observation Wells, Weirs,

Piezometers, Etc.)___ _NANE




93-15-3(9/80)

5)

6)

7)

Reservoir

a. Slopes __SEfe Comea®aTS FoR DA

b. Sedimentation __{ NSw.n)EieqnT PoTRBeE WATER.

c. Unusual Conditions Which Affect Dam NoNE.

Area Downstream of Dam

a. Downstream Hazard (No. of Homes, Highways, etc.) DEaswy DEBUELPED

Ceapprma, A4REQ.

b.nusual Growth SEE 2.) g‘(_ 5 )

c. Evidence of Movement Beyond Toe of Dam Nok . OBSETJED
d. Condition of Downstream Channel N/4.
/

Spillway(s) (Including Discharge Conveyance Channel)
MINE

a. General —

b. Condition of Service Spillway
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| 93-15-3(9/80)

' c. Condition of Auxiliary Spillway NonE

d. Condition of Discharge Conveyance Channel

8) Reservoir Drain/Qutlet

Type: Pipe i Conduit Other
Material: Concrete Metal CAST /BoN Other
Size: 2" Length 2so €T

Invert Elevations: Entrance SES. 1 & Exit ?
Physical Condition (Describe): Uncbservable —

Material: —

Joints: — Alignment —

Structural Integrity: — -

CEALERUGIR 18 DR2AINE D THESUGN CowSoMPTiews

' Hydraulic Capability: 19T S LT .
| DRAN (3 USAD To RBMOUR WATEL Feer~ TN N OF Thi

CRERUOIL BEslw THE NOBMAL JUTLET  LINE.

Means of Control: Gate valve v Uncontrolled

Operation: Operable [ Inoperable Other

Present Condition (Describe):




b:-5-30080)

' 9) Structural

a. Concrete Surfaces N w

' b. Structural Cracking N/A

c. Movement - Horizontal & Vertical Alignment (Settlement) %

d. Junctions with Abutments or Embankments MZ&

e. Drains - Foundation, Joint, Face A{M

f. Water Passages, Conduits, Sluices A/
-/

g. Seepage or Leakage A/[[ﬂ




h.

_l~33-15-3(9/80)

Joints - Construction, etc. N/ A
A

Foundation N/A
[ 4

Abutments AI[[&

Control Gates }{/ﬂ

Approach & Outlet Channels /‘/[’d

Energy Dissipators (Plunge Pool, etc.) /V/ﬂ

Intake Structures A’MQ

Stability /{/l}

Miscellaneous IX/A




| 53-15-3(9/80)

! 10) Appurtenant Structures (Power House, Lock Other)

a. Description and Condition _LocargD 8T OUTH END oF
18 -] SEXU .

AND INT? THE DETRIBUTION SUTEM THE Ehciury
1S IN 00D aPERATING (QouDiTien HMD WELL MB N7A/MNED

11) Operation Procedures (Lake Level Regulation):

WATER 1S SuPPLIRD Td THE RESSZJ/oIR. THRauaw A SupPPuY
Lovipu,r  ERamy SIKKANEAT BLES —LANCE - WATER LKy, 1>
ComvwvopnLyd maniToREO BND TELEMETSRED TR AN oPECYTIONS
CoxiRoy CHMNTER WHERE 24 N SURVEILL AMCE 13 PRvDED.
SBvATIOM 1S ConTBIMED BY APARTIMG VAWES 4 THE
H INCpl INLET LINE. 1A BEMOTE COoUTRULED BUITERFLY

_VALVE INTHE Te#nsmiSSion MBiN MAY KLde BE USED
To RRUULATE Fidw FRoa THE gPERATONS CEATER.
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HYDROLOGIC/HYDRAULIC, ENGINEERING DATA AND COMPUTATIONS




.

i

L1 P

.A..-.‘ﬂ__-
' 7 g0 623

1 L -

FAY

-

o NEL
an o
,CONTRIBUTING DRAINAGE AREA £ L/

B el el st e 123, aa Ot W
- B 221 [ ’ ¥ e

!
b

R
~d

™ <
3,
T
. 'g @
: g
y @_ A
R wZl Z
ndgd O
J wH Oc
xel o7
zlo>
N < =X S
¢ o wa
M g ‘18 o
N <0 o)
BEEE:
X
N Sl
3
g — -
’T‘mi‘

x|

®
N
)

S I & _.

Yota/ Areq acpered

This area Sor Spo/l.
This area for oo/,
Area acouired from Arapo

X Y i Ay sadloay H41D -
LA P XL TO-CF 8N <
! 1S3M 3,

37 13puls 33S3IN39 ;;r

C
X

DRAINAGE BASIN

.
R
1—.*‘——4



|
(_.:1 STETSON - DALE 5eizienzs DESIGN BAIEF

' TEL 315°797-5800

PR ' ICT NAME mm_lﬂmm_m_____ oate /2-/9-8¢
w-;;er__wﬁ&mt_?zﬁmc&_zﬂa_ ' proJecT NO. 2520

szaﬁan onawn o TAG

Z@P | ﬂwm AR 33 L S |
fm Lat, ~ 4308’ ~ 2
. Indlex . 74/«121// 2&4” [oR .. ZOOM(Z 24 e
- Zone I S . S , . :

 Dumaten. B
: & bes. T 22,67

/2 hES. . 23  as.
24 bhrs . /383 /Y
48 jrs. - AL 29.0

»(-//ﬁa.sféé/ :[147‘ Sxfé Grea (‘/ﬁese a e éc{jasf(d
FoF 1O M e lower Zds A e aveal
aci/jasfME# 5?4,0}:) -




(5\ STETSON - DALE &naasas DESIGN BRIEE

TEL 315 797-5800

OJECT NAME _Miwé 128/
__lesteol ReseXvorr
Area - (La,@aa/ri- Curve
)

oare /=15 -8/

10 9

Il

/4

T mpourd ment Awvéa Cacres) |

Iz

Ud

Area Curve

j S fo@é P Cazuc

3 3 3 3

bor ooz

PROJECT NO. _Z_S_Z_Q_

TAG
DRAWN BY

300

S torage Yo/wme (aare-Leet )

¥

]

200

/00

;————.——_—-—M



r——-——————-————-——-—-‘ﬂ‘ﬂ

l’_‘:‘ STETSON-DALE Hemaie s DESIGN BRIEF

TEL 315+797-5600
" OJECT NAME _AM—I—;L<P/M10 7S /98 / DATE L’/f'ﬁ/
auaucr__wé&ﬁﬂ.it__?ﬁsmaaz PROJECT NO

DRAWN BY

 Hgh Foo/ yrder Nosma/  dperati
Codiditrons  =64S (Stomge = 338 ac o)

 Tip 4/ Zom @ Elew. 627 : Sthwsge '4d.5’de,[2‘
| Sapeéagc S/oz’a_je é?aefc‘

'zmmaje Araa = /3,4/.5‘44

Surchrge Stamse /g’;:_f 50 of Funchl wee
: ‘ a/i?omcge afea




wesrcorl NESEKYg £

Ny #,47/
CHECK LIST FOR DAMS 1
HYDROLOGIC AND HYDRAULIC
ENGINEERING DATA
AREA-CAPACITY DATA:
Elevation Surface Area Storage Capacity
(ft.) (acres) (acre-ft.)

/2.5 4ns

1) Top of Dam

2) Design High Water
(Max. Design Pool)

3) Auxiliary Spillway
Crest

4) Pool Level with

Flashboards
5)
herma| Pl L21.5 . & EEL)
DISCHARGES .
Volume
(cfs)
1) Average Daily #

2) Spillway @ Maximum High Water

3) sSpillway @ Design High Water

4) Spillway @ Auxiliary Spillway Crest Elevation
5) Low Level Outlet

6) Total (of all facilities) @ Maximum High Water

7) Maximum Known Flood

FF%EFFFFI

8) At Time of Insgpection

X Mo sp///wa
%(selaze Mko;ﬁé Jated  RINSMISS ol




§ mm————

2

CREST: ELEVATION: é 2 7
Type: 444554&374% N
Width: ‘ 1.5/ Length: _2825/
Spillover A{A‘

Location

SPILLWAY: — )\/o']é,

PRINCIPAL EMERGENCY
L{/A Elevation N,/A
Type
Width

Type of Control

Uncontrolled

Controlled:

Type
(Flashboards; gate)

Number

Size/Length

Invert Material

Anticipated Length
of operating service

Chute Length

Height Between Spillway Crest
& Approach Channel Invert
(Weir Flow) .




HYDROMETEROLOG ICAL GAGES:

Type : / ‘ |
Location: éﬁlmd/ 76 er aéj ;zz,; <

Records: Wf'ﬂﬂ('aec/ dl‘ C' 4 M Sj%ﬁ(&ae) Do, / m¢7£ €L

Date -
Max. Reading - _‘[/I(Lm

l FLOOD WATER CONTROL SYSTEM:
Wwett® /we[ 18 Mﬂw"“aﬁq mo-:/fmce/ by Q il’eeorJz.ﬁ
Warning System: (4 amtyvo/

cenfex wheh s Steffed 24 hours 4 q/ag_

Method of Controlled Releases (mechanisms):
Supo/ /SSrom_

_/ [aes,




DRAINAGE AREA: /35 4LeRES

DRAINAGE BASIN RUNOFF CHARACTERISTICS:
Land Use - Type: Zeéauazg Illffﬁ/bk
- [ *
Terrain - Rellef: 2.2/ féa&g Z. ﬁ UM&)

Surface - Soil: Tgééér j,’a[ﬁj 5&45 sgg (LECS)‘

Runoff Potential (existing or planned extensive alterations to existing
(surface or subsurface conditions)

High ;pdieeﬂfd} e 54‘/ z&mmgf

Potential Sedimentation problem areas (natural or man-made; present or future)

linlte/u
")

Potential Backwater problem areas for levels at maximum storage capacity
including surcharge storage:

N/ ‘

/ L

Dikes - Floodwalls (overflow & non-overflow ) - Low reaches along the
Reservoir perimeter:

" Location: W@d@_ﬁw/é
Elevation: 07‘ g#pm ) 74 %77 ¥, {7 Mf Seme //60

Reservoir:
Length @ Maximum Pool QZ/ (Miles)
Length of Shoreline (@ Spillway Crest) 0.5 (Miles)
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REPORT ON

KNAPP RT3IRVOIR EMBANKMENTS

David R. Cooper

' Consulting Hydraulic Enginaer

June, 1 8 2 S.




Davip R. CooPER
CONSULTING HYDRAULIC ENGINEER

515 DitLAYE BuiLDING

SYRACUSE, N. Y.

June 28, 1£29.
Mr. Nelson F. Pitts
City Engineer
State Tower Bldg.,
Syracuse, N.Y.
SUBJECT: Knapp Reservoir Zobankmznts

Dear Sir:

Several weeks azgo you asked me to make such in-
vestigations as I deemed necessary or expedient and report
to you as to whether certain portions of tne ¥naon reservoir

embankments have been satisfactorily compacted. Ycu also

requested that I advise you as to the Dest method to be u

4]

ed
in filling in the breach in the reservoilr embankuent zt the

northwest end. 'Having completed my investigations I am zlad
to suomit to you my conclusions as follows:

Conclusions:

1. Concerning the degree to which the existing embnarnu-
ments have been compacted, I am glad to Teport as a result of
a rather elaborate serles of tests I conclude that thrheov h-ve
been satisfactorily compacted. rethazr this has Leen rwolly
the result of the contractor's operations or largely cdue %o
the very heavy reins of the early s»ring is asice fr.m the
cuestion.

2. After a series of teste to determine tie extsent to
which the existing erbankments have teen cowpacted and a
study of the various grades of aterisl availavle for em-
bvankzent construction, I recom-end that the breach in the
erbankrent te filled with meteriel consisting mostly of
grevel and sand (having very little if any clay) and that
it oe rolled with grooved rollers, the material being placed
in 6" horizontal lavers using plenty of water, particularly
in dry weather, and that suitable trenches be cut in the

bottom of the opening and up the end slopes of the old




embankment between the new and old work. My detailed re-
comtnendations on this subject have already been included in
a letter addressed by your Department 0 the contractor
under date of June 21, 1929.

Details of Investigation:

On ¥ay 18th, accompanied by kKr. Stewart of your
Department, I visited the Knapp reservoilr work and Xr.
Stewart pointed cut to me the portions of the embankment
which you thought might not be satisfactorily compacted.

I requested that test pits be dug at certain selected points
in the questionable embankment and also in the portion that
was thought to be all right. I also surgested a similar
test pit in a shelf of original material on the east cicde

of the reservoir. Subsequently I decided to excavate still
another sample from the sand and gravel raterial showing in
trhe face of the bank at the northeast side cf the recservolr
excavaticn.

¥r. Stewart and bis men carried out my instructions
with great care and I kept in intimate touch witkh them during
the progress of the work, visiting the slte at intervale.

¥r. Benjemin Rounds, Jr., was the foremen in charze
of the excavaticn of the pits and the execution of the tests
to determrine the extent to which the material had been or
could be cormpacted. Yr. Rounds has subritted a complete re-
port in writing to ¥r. Stewart under date of June 18, 1929.

Gensrally speaking the object of some of the tests
was to detertine vhether it would be possible to take a cubic

yard of ratcrial cccuretely measured and excavated from the

existing erbankment and compact it by some practicel method




——

to a degree cqual to or greater than it nhas already been

compacted in the Dank. With this object surface pite about

8 ft. square were sunk to a suitable depth and the botitom
brought to a level plane. A 3 ft. square excévation was then
carried on down in the center of the 8 ft. pit by usirg a

box of ordinary caisson type, the edges of which were sharpened
e0 that the box could be driven down as the excavation cracecded.
By this method an exact cubic yard was excavated in each cese,
the material teing weighed ag fazt as it weas excavated. As

soon as each batch of excavated material was weighed it vas
dumped intc another strongbox & ft. square inside and temped

in place with 2 hand tamp weighing 18 1¥s., in order to cee if
this metkod would produce a degree of cownacticn egual to or
greater than that of the existing embankment from which the
sample was taken. Although the excavated waterial wes apoerently
of a favorable nature for tamping it was in no case found
posgsible to coxpact any of the camples tzv2: from the vark o
tne extent to wnich tkhey had already been conmpacted i tie
existing embarkment. This indicated in generel that evea tlhough
the contractor zay not have corpacted the meterial sufficiently
by his own operations, nevertheless the results are now satis-
factory, o»robably on account of the heavy rains of the rast

spring combined with the natural settling action over thre long

period of time over which he has been conducting his opevatims i
on this work.

The test that was made on a sample cubic yard i-=ken

from the natural ground on a shelf at the scst side of the
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reservolr excavation showed clearly that by the ordinary
tamping method it was possible to compact a cubic yard of
natural earth into a smaller volume than it occupied in its
original position. The single toet that we made of this
nature showed that it was possible to reduce the volunme of
the original material by tamping to the extent of a little

more than 2%.

In addition to our attempts to cowmpact the material

by tamping, we also tried puddling the material into the 2 ft.
square boxes. In two instances it was found impossitrle to
coapact the material as much by this process as it could te
compacted by tamping. These results pointed conclusively to
the existence of so much clay in the mixture as to render
puddling & questionable method for getting the most compact
erbankment. A8 you doubtless know clay has a tendency to bulk
or swell with the application of water. It alsc has & tendency

to clog the interstices in gravel or sand to such 2n extent that

the draining away of surplus water from zn exbarn¥rent tuilt with
such material is greatly retarded. Therefore, the use of any
considerable percentage of clay in an earth embankment to be
formed by hydraullc metkods is prohibited by most engineers
experienced in hydraulically filled embarkmante or darms.

In order to satisfy myself wnether the material
available in the face of the principal rerainipg excavation
at the nortLeast side of the reservoir which is composed mostly

of gravel and sand could be compacted satisfactorily by puddling,

I reguested XNr. Stewart end his men to make a further test of

___._.—“




this particular material and they did so with the result that

we found it possible by shoveling the material into a 3 ft.
square box and turning an ordinary garden hose on the material
as it was shoveled in, to compact the mass from an original
depth of 33" to a depth of 34-7/8" measured immediately after
the puddling process. After standing over the week-end the
material of this test had settled to a net depth of about 34"
so that it 1s apparent there is material on the ground which
can be satisfactorily compacted by hydraulic methods and
probably to an extent greater than would be possible by temp-
ing. UNevertheless I have concluded that if thé remaining
embankment can be completed promptly this summer, 1t will be
in the interest of the city to do so even thouzh the subse-
guent settlement might be greater than if strictly hydraulic
metl.ods were used in making the remaining fill. Accordingly
I rave aavised ¥r. Stevart and have assisted him in drefting
a letter to the contractor to carry out my suggestions to the
effect that the ethod to be used siiell consiet primarily of
rolling in a direction parallel with the water line of the
reservoir and rever at right angles to the same, the rolling
to be done in accordance with the original specifications for

use of grooved rollers and as much vater to be used as may be

without softening the fill so much as to Lawger the contractor's

operations.
It may clarify ny idea somewhat to say tnhat wnile
the use of sluicing with selected sand and gravel would un-

doubtedly result in an embankieut initially more compact than

———-——M



could be secured by rolling and wetting, I am quite cure

that with the clay availadble at the site, the length of time
consuned in the operation would be a great deal loncer tlan
by resorting to wetting and rolling. I furtiernore telizve
that a closely comparable result will he obtained by having
the embankment finished at the earliest possible date by
wetting and rolling and then the fall rains ard the action of
the winter frosts and spring thawing and the spring rains will
all have an opportunity to supplement the coutractor's work
8o that I should expect by the construction season of 1830 you
will have an embankment fully as so0lid as could have been se-
cured by the other method and meanwnile y»ur Department will be
doing nothing to interfere with the prompt completion of the
Young Construction Company's contract wihich has already exceeded
the original time limit by a full year and a half.

Following 1s a tabulation of the results of excava-
ting a cubic yard of material from different 1ocation§ and

compacting it in heavy boxes of exact cimereions eitlizr Ly

tzxping or pudadling with water.
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COMPACTION TESTS - KNAPP RESZIRVOIR EMBANKMEUTS

Tests made in May and June, 13239

Test Excavations Made to Include in Each Case an Exact Cu. Yd.,
i.e., 36" square and 36" deep, each sample being subse-
guently placed in a 36" square box and compacted to the
depth given in the following table. ‘then material was
tamped in boxes an ordinary 18 1lb. hand tamp was used.
Yhere the term "Vatered" is used it indicates that the
material was moistened sufficiently to assist the tamping.
iWhere the term "Puddled" is used it means that the water
was sluiced with a practically constant stream from a
hose, making the material too wet for tamping.

Compacted Depth Compaction  Compaction

Hole No. Station in Box in Inches ¥ethod
1 3 + 54.5 37H Bulked 1* Tamped
2 5 + 89 37-3/4¢ "o1-3/4n "
3 3 + 61 35-1/4" 3/4 "
3* 3 + 61 3 Zero Watered
4 7 + 17.5 36-1/2"% Bulked 1/2% Tamped
4 7 +17.5 379 " 1 Puddled
5 N.E. Bank Face 34 ¥ "

sliote: Yole #3 was excavated from a shelf of original un-
disturbed ground on the east side of thLe reservoir
excavation.

The material taken from Holes #1-4 irclusive was
welghed when excavated and was subsequently dried
out (substantially dry) and again veighed in order
to deterxmine approximately the moisture content

of each sample as an index of the smount of moisture
still retained in the embankment at various points.
The results of these tests are as follows:

Hole N»o2. Wt. per Cu.Yd. Wt. per Cu.Yd. Loss Lbs. Percent

as Ixcavated Dry by Teight w“oisture
1 3605 Lbs. 3446 Lbs. 159 Lbs. 4.61%
3 3865 3589 273 7.69%
3 3577 " 3431 ¥ 146 4.28%
4 3667 3425 n 242 0 7.1 %




Inspection of tne foregoing table shows that in
two instances the percent of moisture exceaded 7% by weight.
The average moisture content of the four samples was 5.915%
by weight. The average dry weight of the material excavated
from Holes #1-4 inclusive was 3473 1bs. per cu. yd. or 123.5
1bs. per cu. ft. This is a very good unit weight to have
for such an embankment as this. Tne moisture content as
disclosed by the tests is somewhat high but will undoubtedly
be materially reduced upon the completion of tre grading and
construction work so that storm water drains off the tank
better than in the past.

On June 20, 1929 a line of levels vas run around the
top of the existing ewbankment, the elevations being taken at
33 points. At one of these volnts the elevations indicate
that there has been no settlement. At three cther points a
raise of grade 1s indicated by the levels. TLis, of course,
would be impossible unless some additinn=] xaterial w=ay have
been deposited accidentally or othersise since the older
levels were taken. At twenty-nine nolnts tne bank was found
to have settled to an extent varying from a minimum of 1/10th
of a foot to a maximum of 1.2 ft., the average settleusent
at these tweaty-nine points being 5-5/8% or roughly one half
a foot, betieen the dates of Oct. 10, 1623 and June 30, 1323,
Expressed in percentage of the heigiit of ebankrent, the
shrinkage varied from less than 1% up to a waximuxn of 9.2%

It 1is unfortunate taat there were no permanent

elevation plugs set in the top of the 0ld embankment, otherwvise




I am quite sure the results of these settlement m22surcaents

would have been more consistent and satisfactory. Nevertieless

they show that considerable settlement has taken place and

that it is, therefore, imperative to make theé remaining embank-
ment as compact as it Dossibly cen be made without unduly de-
laying the completion of the embankment work. This I belisve
can be accomplished by the methods outlined in detail in the

accompanying letter of June 21, 18239 to the Young Construction

Company.

I strongly recommend that in the top of the remaining

embankment your engineers place elevation piugs vith tottom discs
at least 3 ft. below the surface, the elevations to be tak=n
on these plugs immediately after the embankment is finiched and
at fairly reguler intesrvals of about one month thereafter so
that your Department may have available next year some fairly
exact data as to the amount of settlexent that has taken place.
I think it might be well to have a few such plugs placed now
in the o0ld embankment for ourposes of general comparison.

In eccordance vith your request I shall arvan-e to
make regular inspection of the progress of the remainder ~f the

work on the reservoir embankments and shall repoart to ysu at

intervals as to whethar the contractor is in every case carrying
out his obligations.

Respectfully submitted,

’ pT e -
;7,{\—./: . :"../;’K.Z:’b -
N\ v

DRC: YN

..-..---------I--u-llIllllllllllllllllllllllli'




' June 21, 1929

Vr. John Young .
Young vonstruction Compzny

Brighton & Hunt avenues,

Syracuse, N. Y.

Dezr Sir:

Referring again to the subgect.matter of my letter
of January 7, 1929, to you, I wish al this time to sugplemelt
the instructions ﬁ;;en you in that letter concerning th
struction of the pp reservoir embankment.

€ con-

You are aware of the fact that we lave recently made

some rather elaborate tests to determine the extent to which

the material composing the existing bunks has been compacted.

+e are gled to say that the results of trese tests Lave shown
clcarly that the existing embznkments have been satisfuctorily
compacted. You will probably realize, however, tnat the fact
that these old banxks are already so thoroughly compacted makes
it all bhe more necessary to use every reusonable precaution to
make the remaining section of the embankment as compacted as it
can be made in order that the new part will not settle mzterizlly
more than the old part. You will realize that if the new part
of the bank should settle appr§01ab1¥ nmore than the old part,
after the 11n;n§ is in place, it might czuse scrious cracking of
the lining, with resulting lezkage.

It is exceedinﬁly important that the embankaent is
aliscluiely finished at the earliest possible date so zs to have
as much time as possible for settlement before the lining is
plaeced. I would, therefore, urge you to expedite the work us
ruch as you pessibly can withouf detriment to the quality of the
workmansnipe.

4s to the claracter of muteriul to be used in filling
in the gap in_the embunkment, you are hLereby advised that this
material should be composed :mostly of gruvel und sand, vihich
can readily be compacted with wuter an rolliné. w€ would nuve
nreferred ¥o ruve scme clay, particulurly in the water side of

the embarckncent, but_afler otserving the bard, lumpy conaition

oi the clay nelerial which you vere luncling on the job this
mcrning, we hive decided to allow you to prcceed with ;ravel and
sand_material, without any attempt” to use uny wppreciuble quantity
of clay. Such large, hard lumps as you vere placing in the bottom
of tre cut this mcrning are absolute{y unsuituble for use in tlis
c¢lass orf work.
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Mr. Jo Yo #2

. As to the question raised between yourself wund r.
Stewart this morning with reference to whether or noi you should
take all the material out of the reservoir before filling in
the breach in the embankment, we shall be satisfied to hive you
use your own judgment in this matter, with the nnderstanding that
if ﬁou choose to_attempt to tzke oui everything except just the
ardage, you will need to fill the breach, you will, of course,
ave to @cceft the respon51b111t¥ for the remaining muterial
being suitable for the embankment construction, or you muy have
to being back from the outside such good material as vculd be
necessary to complete the job. However, I vould say thLat we
did not anticipate any dif 1culty.inf1nalag Elenty of aiitedble
; material. It 1s, of course, possible that the cluracter of the
material as it now appears on the surface might chunge after
. being entered by the shovel.

Referring now_to the depression through which you huve
been hauling your maferial to spoil for scme time p=st, the
bottom of this depression has, of course, teen very wuch coupucied
with the constunt driving of your trucks over it. in order to
discourage the formation of seepage lines threurh the ectiniment
it will be necessar¥ to cut drainage trenches tvo to tirece feet
deep across the bottom of this depression wund up the ends of the
adjacent embankment. Before these trenches are cut, the entire
hard surface should be thoroughly scarified; ihen the new raterial
should be brought in and btrought to a level und roiled vith the
grooved rollers called for in the specificutions wnd tiovou: rly
compacted to the satisfaction of the ungineer. wun ucicunt of ‘the
congestion of the working area, it will unccultedly be n:cessury
to use tamps for the areas that are inucessible to tue rollers.

... . Adeferring to the provisions oaz p.e 11 of tle

s;ecifications under the subject of "placini .wterizl", ;cu will
ncte that the specifications call for placing thne wm:iericl in
layers not exceeding 12 inches in thickness. .e rezlize that in
asking you in our letter of Jamuary 7, 1929, terut this auteriel

in vith luyers not over 6 inches dsep we may =preur to be
making the specifications a little more rigld tlan they crisinally
were, but would say that the reason for doing so is becuuse 'tie
concession_ that was made to_you in nermitting you for your convenivace
to haul all of the material’ through the derreSsion inSticud of
carrying the bank up at a uniform Tevel Lus creuted a conuition - lici
requlres these speclul precautions, and we trust you will procced
premptly to carry out t‘e.grov%31on of 6 inch luyers without
questioning the advisability of our imposin’ tris reguireuent.




Lire Jo Yo #3

Referring further to the same puragraphs of tlie
specifications concerning the use of vater to assist in
compacting the material, 1 wish to advise thut we siull
inslst that you be prepared to use all the wuter ti.t
mzy be recuired according to weather conditicns tc .u:e
the most compact bank witnout softening the wmaterial
too much for you to haul over it.

In using your grooved rollers with whatever wei.:uis
may be necessary to bring them to the specification
recuire.ients, you are advised that under no circumstuaces
should the waterial be rolled crosswise of the ambenkment.

fours very truly

w1ty wngineer

KF./CB
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13. K. HoudGi, CONRULTING BENGINKIZR
Soils and Foundaion Engineering

BAVINGHS BANK OFFICKE BLDG.
113-118 N. TTO0GA ST,
ITHACA, N. Y. 14850

TRIZyHONR AREA Copy 00T
R32T1TTO

Richard Kunder, Div. Engr.
Division of Water Supply
City Hall

Syracuse, New York 13202

Dear Mr. Kunder:

Reference is made to our inspection of the Westcott Reser~
voir and subsequent field conference on July 17, 1970. The reservoir
had been emptied and was in the final stages of being cleaned at that
time and we therefore had an opportunity to make a reasonably exten-
sive examination of the gunite lining.

At one point on the floor of the reservoir, a break in the
lining had been discovered by your assistant as the last of the water
was being drained out. The lining at this point had been broken open
and removed for the space of about one panel of wire mesh to permit
examination of the stone drainage layer beneath. According to your
report, this was the only place that an actual break had been found. -

Elsewhere both on the {lvor and sides of the rescrvoir, what
seemed to me like quite a number of cracks were [ound. At the time
of our inspection, these cracks were pretty well closed, suime resecru-
bling little more than hair cracks. However, the reservoir vas then
empty and the lining exposed directly to the sun and air at fairly ele-
vated temperatures. It could be theorized, therefore, that when the
reservoir was filled and the lining at a considerably lower temperature
subjected to full water pressure, these cracks might open. The joints
appeared to be in reasonably good condition,

You reported that ever since the reservoir was built, there
has been what might be terined moderate leakage. This evidenced
itself as flow from the unde¢rdruinage system which could be observed
at a point in the gate house and {from reports of mmoisture due to seepage
to nearby properties, The reservoir has been in service something
Jike 40 years,

Mmﬂm B
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<. HouGH, CONRULTING ENGINKER

Mr. Kunder
) July 27, 1970
Page 2

In my opinion, relatively steady, moderate leakage might
very well be due to the more or less random system of fine cracks
in the liner mentioned above. I am unable to account for the very
heavy flow which developed suddenly (while the operator was away
for lunch) and which led to taking the reservoir out of service. It
does not seem possible to me that so much water could pass through
one small break in the lining and then through the underdrainage
system. There is a suggestion of a channelling of the {low due to
underscour, but where the water broke through the liner is not
apparent.

Reservoirs like Westcott place great dependence on the
integrity of the liner. The cmbankments around the sides do not
function primarily as earth dams to retain the water. Their purpose
is to provide support for the liner and the underdrain. They cannot
very well function as earth dam s, in fact, as long as the under-
drainage system remains open. In the writer’s opinion, a brittle,
jnelastic liner such as gunite on what must be assumed to be a
relatively yielding support cannot be considered as a good combina-
tion. Furthermore, the placement of a crushed stone drainage course
directly on a soil surface without one or more f{ilter courses between
would probably not be proposcd in modern practice. In view of these
considerations, the writer is doubtful that efforts which are limited
to sealing existing cracks in the liner will be of lasting benefit. There
is tharefore a possible need for completely relining the reservoir,
this tirme with a material having considerably more ductility. One
. xainple would be the asphalt linings installed in the Terminal and
Fastern reservoirs when they were built a few years ago.

Since it has proved possible to take the Westcott reservoir
completely out of service for a number of months and to plan on keep-
ing it out for a somewhat indefinite additional period, one wonders
whether the reservoir could not be permanently retired if repairs
prove to be too costly. The many changes which have been made in
the City and County's supply and distribution systems in the last few
years might conceivably make this possible, It is, at lcast, an alter-
native solution which may deserve consideration. There would actually
e a number of advantages to taking a large, open reservoir out of
aecthie H mbmguate diatribotGon conld he maintained hy other meane,




B. K. HouvaH, CONSULTING ENGINEER

Mr. Kunder
July 27, 1970
Page 3

The above comments are those which have occurred to the

writer since our inspection. If other possible solutions are seen

later, you will be advised.

Very truly yours,

B, K. HOUGH, CONSULTING ENGINEER

B. K. Hough
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COPY
PROJIECT NO. 7207
WESTCOTT RESERVOIR RENOVATION
SYRACUSE, NEW YORK

ENGINEER'S REPORT OF
INSPECTION, ANALYSIS, AND
METHOD OF RENOVATION

Submitted by:

KONSKI ENGINEERS, P, C.

McCarthy Building
113 East Onondaga Street \
Syracuse, New York 13202

August 11, 1972
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MCCARTHY BUILDING
113 E. ONONDAGA STREET
SYRACUSE. NEW YORK 13202
$318) 471.2101
CABLE ADDRESS KONENGRS

JAMES L. KONSKL, P.E.

WILLIAM H. HUGHES. P.6.
CNARLES W. wOQD, P.6.
ASSOCIATES

KONSKI ENGINEERS DESIGN AND SUPERVIS.C:d
OF CONHSTRUCTION
BRIDGES AND HIGHWAYS
EXPRESSWAYS
INDUSTRIAL CONSTRULTION
PARKING STRUCTURLS
DANS, FOUNDATIONS, MADKING
AJRPORTS AND PUBLIC WOKKS
WATER AND SEWAGE SYSTEIS
INVESTIGATIONS AND REPCRTS

August 11, 1972

City Engineer
City of Syracuse
City Hall

Syracuse, New York

Attention: Mr. Harry Rook

PROJECT NO. 7207
WESTCOTT RESERVOIR RENOVATION

SYRACUSE, NEW YORK

Dear Sir:

In accordance to your request, we have investigated the
cause of leakage, evaluated our findings, and submit
herewith our report and recommendations relative to the

above project.

Investigating Engineer:

Charles W. Wood, P, E.

Respectfully 3ubmitted,
KONSKI ENGINEERS

James L. Konski

JLK:ph
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PROJECT NO. 7207
WESTCOTT RESERVOIR RENOVATION
SYRACUSE, NEW YORK

RECOMMENDATIONS

Three basic methods of renovation for the reservoir have been
considered. Certain repairs such as reconstructing joints,

and patching cracks are in general required in all methods.

With Method No. 1, there is the possibility that small cracks
not visible at the time of inspection or repair would remain
unsealed resulting in continuing leakage when the reservoir is
filled. If additional cracking developed after repairs, when

the reservoir is filled, no protection would be provided against
leakage. Depending on the seriousness of these extending
defects, the reservoir would have to be drained and inspected,
and the eracks repaired. Further damage to the reservoir could
result when drained. While this is initially the least costly
method at about $160,000, it is more of a temporary repair and
a 5-year life might be a reasonable assumption of the magnitude
of its life. When increase in cost of construction is considered,
this method could become appreciably more expensive than

Method 3.

Wwith Method No. 2, all the work required for Method No. 1 would

have to be performed, and the existing reservoir lining paved with

(A1)




RECOMMENDATIONS "(Continued)

asphalt. Although the asphalt pavement could be designed with

adequate thickness and density to provide protection against

leakage there would be the possiblility of cracking in the asphalt

over the existing expansion joints, smaller cracks, and the

granite blocks on the side slopes. Difficult access to the work

area and the necessity of operating paving equipment on the

relatively steep slopes of 1 on 2 ywould increase the cost of

paving appreciably. Because of tthe possibility of cracks

developing in the asphalt paving, the added cost of this method .

does not, in our opinion, justify its cost.

Wwith Method No. 3, a fabric lining is utilized. Initially most
of the work under Method No. 1 would be necessary. The
expansion joints and areas of broken and spalled lining would
require repair and the granite block portion of the side siopes
covered with gunite to provide a smooth surface for the
installation of a prefabricated lining. The repair of small
cracks would not be necessary. The special linings can then
be placed. This will provide a positive seal for construction
joints between the existing gunite lining and pipes, piers,
gate house foundation, .and aerator foundation. The estimated

magnitude of construction cost would be about $680, 000.

- (A2)




RECOMMENDATIONS (Continued)

Various linings suitable for installation at the Westcott Reservoir
are available. Particular reference is made to a prefabricated,

reinforced, asphalt panel Butyl EPDM. Data from three

manufacturers of such material were reviewed.

From an evaluation of manufacturers’' data examined by us and
other reports availak;le to us, it is our opinion that the estimated
life of a properly installed prefabricated lining of the type
considered might be in the magnitude of about fifty years; but

it should be noted that the manufacturer's guarantee may be

about twenty years.

As leakage has become appreciable, it is extremely desirable
that the reservoir be repaired and filled with water prior to the
onset of winter weather 1972. Based on its life and dependability
it is recommended that the reservoir be renovated using Method
No. 3, the performing of the necessary repairs and installation

of a prefabricated ll\ning.

(A3)




WESTCOTT RESERVOIR RENOVATION

ECONOMIC ANALYSIS OF ANNUAL COSTS
FOR GUIDANCE ONLY)

Method No.

Type Construction

Estimated Cost

Assumed "Life"
Years

Period of Payment
(Years)

Annual Cost
(Capital Recovery)

4% Bonds
5% Bonds
6% Bonds

1

Renovate joints,
cracks & granite
block

Example: $160,000 at 4% for 5 years

Capital Recovery Factor:

3

Repair joints &
install prefab-
ricated lining

$160,000 $680,000

5 50

5 50

$ 35,941 $ 31,654

$§ 36,955 $ 37,250

$ 37,984 $ 43,139
0.22463

$160,000 (.22463) equals $35,941

$ 50,100
$ 54,500
$ 59,400

Avg. for
50 yrs.

$ 20,040
$ 21,800
$ 23,760

NOTE: Method assumes no increase in construction cost with time. Actual

increase in construction cost would increase differential cost of

Method No. 1 appreciably greater than Method No. 3.

(2)
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DESCRIPTION OF RESERVOIR

The Westcott Reservoir, located just south of West Genesee Street
between Fay Road and Orchard Street, was constructed in 1930-31
by the City of Syracuse. It is a gunite lined earth distributing
reservoir with a capacity of 107,000,000 gallons, approximately
1100 feet long, 565 feet wide and 40 feet deep. The inside bank,
which slopes at 1 on 2, measures 86 feet along the slope. The
gunite lining extends 66 feet up the side slope, the remaining 20
feet being mortared granite block on gunite base topped by a stone

curb.

Intake is by a 42 inch cast iron pipe extending approximately
630 feet into the reservoir from the south end, and terminating
in a 38 foot high aerator. The pipe is supported on short concrete

plers.

Outlet is by a 48 by 48 inch concrete tunnel and 12 inch cast

iron drain pipe located at the south end of the reservoir.
Original construction details are described in the attached

article by Mr. E. P. Stewart, D1v1§ion Engineer of Water Supply

for the City of Syracuse at the time of construction.

@)



HISTORY OF LEAKAGE

During a conference with Mr. E. P. Stewart, retired Division

Engineer of the City Water Department, the following information

was obtained relative to the history of leakage in the reservoir:

1.

At south gate house the gunite side panels had been directly
tied to the gate house walls, but that due to displacement ana

separation at the time of original construction this was rebuilt

as a construction joint. Embankment for the side slopes adjacent

to the gate house was placed after the gate house was constructed.

2. At the time of initial construction as soon as the reservoir was

full of water, leakage was encountered in the area of the inlet
pipe passing through the gunite side slopes. This was
repaired by a diver placing clay in the joint around the pipe
between the pipe and gunite. Leakage was considerably

reduced.

Measurements taken on the amount of leakage after
construction stabilized at about 21,000 gallons per day. This

remained fairly constant,

Prior to 1970 it was reported that water seeped out on the
west side of reservoir embankment and that this seepage

stopped after draining the reservoir in 1970.

4)




“ HISTORY OF LEAKAGE (Continued)
x S. Leakage from the reservoir in 1971-72 after filling with

8 feet of water was at a rate considerably greater than the

| 21,000 gallons per day previously experienced.

R atl]

6. From the time the reservoir was initially filled after

construction, it was not drained until 1970.

-

7. The eastern side of the reservoir was constructed on sandy

material in contrast to the south and west sides, which were

constructed on very dense glacial fill.
During a conference with Mr. William Hughes of Konski Engineers,
Mr. Richard Kunder, Division Engineer of Water Supply for the
City of Syracuse, the following information was obtained relative
to recent leakage in the reservoir:
1. Leak apparently started Saturday afternoon, January 10, 1970.

2. Water bubbling up in the street in front of 427 Fay Road.

3. Water supply to reservoir was cut off and reservoir lowered

by consumption from January 12, 1970, to January 16, 1970.

4. Reservoir lowered by leakage January 16, 1970, to April 17,
1970.

(s)




HISTORY OF LEAKAGE (Continued)

S. Reservoir was then drained from April 17, 1970, to May 7,

1870, when it was empty.

6. Puddles swept out, reservoir was cleaned, repaired some

joints.

7. Void was found after dewatering in the bottom (southeast
quadrant) in the 1970 inspection. The void was grouted,

rich mortar mix and mesh placed on top.

8. Wet fall in 1970 slowed clean up and joint repair, some
joints were repaired but sealant over repaired joints not

placed, apparently due to advent of cold weather.

9. The reservoir was left dewatered over the winter of 1970-71.

10. The reservoir was filled with about 8 feet of water over the

winter of 1971-72.

On August 18, 1970, Mr. E. P. Stewart inspected the drained
reservoir. Repairs and clean-up of the reservoir were in progress
at this time. In general, he noted that the lining appeared to be
in excellent condition but that there were several areas where

cracks and spalled joints should be examined in detail. His

observations were included with this report.
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FIELD INSPECTIONS

On April 14, 1872, a cursory inspection was made of the Westcott
Reservoir. Present during the inspection were Mr. Tony Baldino
and two associates from the Division of Water, City of Syracuse
and Mr. William H. Hughes and Mr. Timothy R. Mee of Konski

Engineers.

At the time of this inspection there was an estimated 8 feet of
water in the reservoir. The inspection covered the upper portion

of the gunite slopes.

There were numerous small or hairline cracks in the gunite lining.
There was a long horizontal crack in the gunite in many of the
gunite panels at about the same elevation. No measurements
were taken at this time of its location but it appeared to be at

or near thé location of the anchor wall. These cracks had been

repaired in most cases.

Some of the joint material in the transverse joints between the

gunite panels on the slope had squeezed out of the joint.
There were some areas of cracked gunite around these transverse

joints. One particularly bad area between panels S-15 and S-16

on the east side.
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FIELD INSPECTIONS (Continued)

There were a few minor areas of spalling in the gunite lining.

l At the top of the gunite lining where it joins the stone there were
some moist areas. It appeared that some moisture may be coming
’ from the joint between the top of the gunite and the bottom of the

stone.

Signs of previous joint repairs were observed around the upper
gate house. It was also mentioned that there was a possibility !

of voids under some of the panels in the bottom of the reservoir.

Photographs labeled "A", included with this report, were taken

showing typical conditions of the gunite lining. !

It was recommended that the reservoir be drained at a time and
at a rate to insure no further damage to the gunite lining and
that the lining be cleaned of debris to enable a thorough

inspection.

On May 26, 1972, Konski Engineers made an inspection at the
Westcott Reservoir. Present during the inspection were Mr.
william H. Hughes and Mr. Charles W. Wood of Konski

Engineers and Mr. John Murphy of the Water Division, City of

Syracuse.
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FIELD INSPECTIONS (Continued)

Mr. Kunder had stated that some complaints had been received
from two homeowners on the west side of Fay Road, that there

was seepage through the embankment of the reservoir.

With Mr, Murphy, Mr. Hughes and Mr. Wood inspected the
backyards of DeMario and Jones. These homes are on Fay
Road and are east of the reservoir. The backyards were found
to be damp, but no standing water was found. It was observed
that both backyards are shaded by trees. Mrs. DeMario stated
they had had some water in the cellar, but that this year was

the worst; no water was in the cellar at the time of inspection.

Mrs. Jones was not home. Mr. Murphy said he would check
that evening to see if Mrs. Jones had any water in her cellar;

and, if so, he would take a sample for testing purposes.

It appeared from an inspection of the area that the natural
surface drainage would drain off in the direction of these homes.
Mr. Murphy stated that there was quite a8 snow drift on this side
of the reservoir. The spring of 197? had been a wet spring. All
of these factors could have contributed to the water in these

backyards.

At the time of this inspection the reservoir was being drained and

had approximately 4} feet of water in it.

(9)




FIELD INSPECTIONS (Continued)

On June 20, 1972, Mr. Kunder contacted Konski Engineers to report

that the reservoir was nearly drained. Some water still remained in
the area adjacent to the intake pipe. The silt in the bottom of the
reservoir was still very wet, and would have to dry before it could be

brushed up and removed.

On July S, 1972, a general inspection of the drained reservoir was
conducted by Mr. Kunder. The purpose of the inspection was so that
City Water Department personnel could point out to Konski

Engineers areas of previous repair, typical deteriorated joints,

areas of vertically displaced slabs, and areas of possible voids. i

On July 6, 7 and 10, 1972, Mr. Wood and Mr. Boyce of Konski

Engineers inspected the drained reservoir.

Drawing No. 7207-1, included with this report, indicates location
of observed major cracking in the lining and deteriorated expansion
joints. Drawing No. 7207-2 indicates locations at which 3 inch

core borings were taken in the lining.

On the south and west side slope panels the interior gunite lining

appeared to be holding up very well and generally in a good
condition. Small cracks were evidenced in some of the panels.

In all the expansion joints the bituminous material had been

(10) - |




FIELD INSPECTIONS (Continued)

extruded out of the joint. Scaling adjacent to the exparnsion

joints existed at some of the joints. At the top of the gunite side
slopes particularly at the expansion joints some heaving of the
mortared granite blocks had taken place. The expansion joint at the

toe of slope was generally in good condition. Bituminous material

had also been extruded from this joint.

Beginning at the north end of the reservoir in the side slepe Panel
S-11, there was observed a repaired crack about half way up the
gunite side slope and extending through Panel 12 and a portion of 13.
A small unrepaired crack appeared at the same location in Panel
S-14, skipped Panel S-15 and reappeared as a repaired crack in
Panels, 16, 17, 18 and 19. Based on the construction drawings
and on field measurements, this crack would be located over the
key wall constructed vertically into the side slope and extending
below the gunite lining to prevent lateral displacement in the
crushed stone lining. The joint between Panels 14 and 15 was
badly cracked and spalled. Between Panels 16 and 17 the joint
was badly cracked, with no room for expansion remaining in some
places along the joint. The granite blocks at the top of the slope
expansion joints as the eastern side of the reservoir were also
heaved to varying degrees. Between Panels 22 and 23 the top half
of the joint had been repaired. Separation was noted in the sealing

compound along and above the joint.

(11)




FIELD INSPECTIONS (Continued)

In the area around the gate house between the gunite side slopes
and the gate house foundation walls separation had occurred.
These had been filled with bituminous material. Diagonal cracking
existed in the gunite side slopes beginning at the gate house
foundation and running across a portion of the side slope. No
cracks or holes were observed in the bituminous material.
Bituminous material had also been placed around the 42 inch
intake pipe between the pipe and the gunite side slopes. No

puncture or separation was observed,

Patched cracking was noted in the side slopes and the concrete
outlet tunnel where it intersects the gunite side slopes. The
outlet sump in the floor of the reservoir was completely filled

with silt and debris.

On the bottom panels of the reservoir, although the gunite lining
appeared to be in generally sound condition, there was a
considerable amount of small cracks within the panels. The more
serious of these formed a pattern across several panels. On the
west side of the reservoir this pattern ran from Panel E diagonally
northwesterly through to the north edge of Panel G. On the east
side of the reservoir the pattern ran from a repaired section of the
lining northerly through Panels Vand U. Almost all of the bottor:

panels on both sides of the reservoir indicated small cracks of

varying amounts.
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FIELD INSPECTIONS (Continued)

The expansion joints between the panels on the bottom of the
reservoir were in various states of deterioration ranging from
little or none except for extruded bituminous material to
considerable vertical displacement, exposed copper water stop,
exposed steel mesh, separated gunite, and voids beneath the

gunite lining.

The most serious of these appeared to be along the joint between
Panels C, D, E, F, G, HandX, L, M, N, O, P. Vertical
displacement between Panels D and L was in the magnitude of

1% inches.

A hollow sound effect was noted when the slab was tapped with
a hammer along the easterly side of the joint. The slab adjacent
to the easterly side of the joint was vertically displaced above
the westerly slab. Between Panels C and K the gunite lining was
badly deteriorated exposing the exposed steel mesh and copper
water stop. In Panel F the series of alligator type cracking
would appear to have been caused by lack of bonding betwecen
overlaps in placing the gunite lining at time of initial
construction. The joints between Panels FG, GH, HI, RS, ST,
0S, TU, XY were badly cracked with the stéel mesh and copper

water stop exposed at several areas.

(13)




FIELD INSPECTIONS (Continued)

At the south end of the reservoir in the area of the depressicn

in the floor under and adjacent to the 42 inch intake pipe & small
crack was observed running parallel to the pipe and along the top

of the rounding on both sides of the depressed portion.

The joints around the bottom of the short concrete piers supporting
the intake pipe had been sealed with bituminous material. No

separations or cracks in this material were visible.

The area around the bottom of the aerator at the gunite lining

appeared to be {n good condition.

(14)




CORE BORINGS

Core borings at locations shown on Drawing 7207-2 were taken

by Pittsburgh Testing Laboratory on July 20 and 21, 1972.

Borings were taken to support and supplement visual inspection
relative to voids under lining, depth of small cracks, and general

condition of the gunite lining.

The depth of gunite cores removed ranged from 3} inches to

4-3/4 inches. Borings 1 through 5 indicated a void area undemneath
the lining along the west edge of Panels K, L, M, N, O. Boring
No. 18 taken 5 feet easterly of the west edge of Panel M indicated
no void under the lining. The greatest depth of void in this area
measured approximately 14 inches. Boring No. 3 indicated
approximately an inch separation between the bottom of gunite and

top of footing.

In Panel F, Boring No. 6 indicated a horizontal separation in the
slab down about 3 inches. Boring No. 7 in the same panel had a

solid core. There were no voids under either Boring No. 6 or 7.

Between Panels H and I, Cores 13 and 4 taken along the westerly
edge of Panel I indicated that the gunite lining was horizontally
split about 3 inches down. Indications of bituminous joint sealer

appeared on the bottom of Core No. 13.

(15)




CORE BORINGS (Continuedl

On the easterly side of the reservoir cores taken in the badly
cracked areas of Panels V and U showed no voids under the slab.
Cores taken in cracks indicate the slab to be cracked all the
way through. Core No. 9 also showed an indication of severe

horizontal cracking about 3 inches down.

Compressive strength tests made on representative solid cores by

Pittsburgh Testing Lab indicated:

Core No. PSI

3 4,040

10 8,500

18 9,190
(16)




ANALYSIS

i
'
I The inspection has shown deterioration and spalling at the
' expansion joints, vertical displacement of some of the slabs
adjacent to joints, extensive small cracks in the panels, voids
! under certain slabs adjacent to joints, and some heaving in the

granite block portion of the side slopes.

Horizontal expansion of the panels and closing of the expansion

joints has caused extrusion of the bituminous material in the

-

joints. Once extruded the material does not go back into the

joint leaving the joint open. In areas of vertically displaced
slabs, damage to the copper water stop embedded within the
slab quite .probably has occurred. This might not be apparent

to visual inspection right at the joint, and would take place
particularly in areas of severe vertical displacement. With the
loss of sealant in the joint, a damaged water stop and vertical
displacement of the slabs, the joint has lost its effectiveness to

prevent leakage.

Core borings have indicated that the small cracks observed within
the bottom panels, and those running diagonally across several
panels, go through the entire depth of gunite lining, with no
apparent void between the bottom of the lining and the subbase.
These cracks could be temperature and shrinkage cracks and due

to settlement in the subbase underlying the panels. Frost

a7




ANALYSIS (Continued)

action during exposure of the empty reservoir to the weather in
1870-71 could also have caused displaced joints and cracking

in the panels. Under normal operating conditions with a head of
34 feet of water, these small cracks could significantly contribute

to the leakage.

Although the granite block portion of the side slopes appear to
be generally in good condition, some heaving of the block with
consequently loosening of the mortar joint was observed. [t was
most evident at the top of the side slope expansion joints where

they meet the granite block.

Since this area is near the normal operating level of water in the
reservoir, ice action could cause a loosening of the mortar.
Subsequent leakage through the loosened mortar in the joint would
have been trapped by the gunite lining under the block. Also, if
the gunite lining under the block has cracked, this would allow
seepage into the crushed stone under the gunite lining. On the
easterly side of the reservoir, this condition could cause the

washing of fine sand into the under drain.
Although the joint around the outlet pipe at the gunite side slope

appears to be sealed with bituminous material, some leakage

could be occurring at this joint.

(18)




ANALYSIS (Continued)

In summary, damage to the reservoir exists primarily in the

following areas:
Deteriorated expansion joints.
Vertically displaced slabs at expansion joints.
Cracks through lining within and across lining panels.

Separated joints between gate house foundation walls and

gunite side slope panels.
Cracking at intersection of 48 inch concrete outlet tunnel and

gunite side slopes.

Heaved granite block and cracked mortar joints.




MLTHODS OF RENOVATION & COMPARATIVE COSTS

Three basic approaches to the renovation of the reservoir were
considered:
Method No. 1. Grout the void areas under existing lining

panels, repair and seal deteriorated expansion joints,

} repair and seal all cracks, repair sections of heaved
granite block, repair joints between gate house and side
slope lining, repair and seal joints around inlet pipe and

outlet pipe.

Method No. 2. Initial work as indicated in Method 1 plus

the addition of a paving with asphalt.

Method No. 3. Grout the voids under lining panels, clean
reservoir and expansion joints, repair spalled and broken
areas adjacent to joints to provide a smooth surface. Then

install a complete prefabricated liner.

{ Under Method No. 1 it would be necessary to remove the extruded
bituminous material at expansion joints, clean the joint, widen
closed joints by saw cutting, and seal a flexible compound. The

smaller cracks should be widened at the top by notching and filled

with flexible sealing compound.




METHODS OF RENOVATION & COMPARATIVE COSTS (Continued)

Under Method No. 2, the work required would be the same as for
Method No. 1. The interior of the reservoir would then be paved
with asphalt. Based on the height of water, three inches of
asphalt is recommended. Three inches would also be required to
cover the granite block portion of the side slopes from the top

of the gunite lining to stone curb. Difficult access to the work
area and the placing of paving or steep slopes would increase the

cost appreciably above the average for most asphalt paving work.

Under Method No. 3, the extruded bituminous material at the

joints should be removed and the joint cleaned. At the edges of
vertically displaced panels, it would be necessary to construct

a wedge of concrete to provide a smooth surface for the
prefabricated lining. Broken and spalled areas should be repaired
for the same reason. To avoid punctures to the prefabricated

lining it is recommended by manufacturers of lining that the

surface of the granite blocks in the area to be covered be smoothed
out by an application of concrete. Embedment of the top of the
prefabricated lining on side slopes is required if the lining is
placed 1 or 2 feet above the normal operating level of the reservoir,
this joint would occur in the granite block portion of the side slopes.
Removal and replacement of one or two rows of granite block to
allow for embedment of the liner would be required depending on the

type of liner used. The liner could also be placed to cover the

entire granite block portion of the slope with embedment of the




METHODS OF RENOVATION & COMPARATIVE COSTS (Continued)

liner back of the stone curbing at the top. Manufacturers of
linings have stated that after the reservoir is filled no problam

should be anticipated in the area where the liner would cover :

expansion joints. Linings can be formed to provide a tight

seal around the bottom of the piers supporting the intake pipe,

’ the bottom of the concrete base for the aerator, the joint between
' the gate house foundation and the side slopes, and the joint between

the inlet and outlet pipes and tunnel.
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December 5, 1980 STE1LON-DA. :

A‘M‘ ) .
Stetson-Dale
185 Genesee Street
Utica, New York 13501

Attentton:; Mr. F. W, Byszewski, P.E,

Re: Westcott Reservoir
Federal Dam Inspection Program 1981

Gentlemen:

When representatives from your organization inspected Wescott Reservoir
recently they requested the information detailed below.

Westcott Reservoir has no surface or sub-surface inflow into it. It is suoolied
with water from Skaneateles Lake by the suoply conduits under gravity flow.
The reservoir has no spillway or overflow. The water level is continuously
monitored by a recording elevation gauge telemetered into an operations control
center which its staffed 24 hours a day. An evaluation of all reservoir levels is
made daily and more often if necessary. Flow into Westcott Reservoir to
control its elevation is accomplished by adjusting either a 42-inch hydraulic
valve or 30-inch pressure regulating‘wlibéated in the 42-inch inlet pive to t" e
reservoir. In addition, the flow from the lake can be reduced by throttlina a
36-1inch butterfly valve in the conduit supply lines by remote control from the
operations control center,

The 12-inch vertical pipe in the stairwell leading to the upper gatehouse is not
an overflow pipe but a well for the float for the elevation gauge. The gauge is
located in the protective wooden enclosure against the far wall over the well
opening {n the upper gatehouse floor.




( ' Page 2 . j

. December 5, 1980

Stetson-Dale

Attention: Mr. F, W, Byszewski, P.E,

As my assistant, Mr, Fordock explained, the wet spot on the northwest
side of the reservoir always existed and was attributed to ground water.
A check sample was taken again on December 1, 1980 with the following

resuits.
Sample Hardness Fluoride Ion i
Location Grains/Gallon P.P M, :
Wet Spot 25 0.26 and falling
Reservoir Water 7 1.00

To differentiate between ground water and potable water, we test for hardness
and fluoride content when checking for leakage throughout the system.

Water has always flowed from the reservoir underdrain outlet pipe. The rate of
flow does vary with the water level. Listed below are flow rates for two
different reservoir elevations.

Timing Fquivalent Reservoir

for 5 Gallon Flow Elevation

Date Container G,P.M, U,S,G,S,
November 4, 1980 7 Secs. 43 g,p.m. 621.82'
December 5, 1980 12 Secs. 25g.p.m, 617.80'

If you require additional information, please contact this office. i

Very truly yours,

- {/:Zg;/l ﬂ ‘/fé&{n - / <. '

Richard F. Kunder, P.E. '
Division Engineer - Water

RFK:dk
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