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,;7{ %) Additional hydrologic investigations are required to more ,

accurately determine the site specific characteristics of the
watershed. _Using the Corps. ngineer's Screening Criteria

$v&&»> or initial review of spillway adequacy,_i; has bcen determined

hat thelembankment would be overtopped for all storms ecxcéeding
approximately 247% of the Probable Maximum Flood (PMF) spillway
capacity = 21,000 cfs.) A flood wave analysis was not conducted
since the location the power plant near the dam was visually
determined to within any flood wave during dam failure., Also,
s are located along the banks of the downstrgam

The spillway.-isgutherefore;adjudged as “seriously
‘inadequate®, ‘ind' the dam is assessed as unsafe, non-emergencyy -
The classification of "unsafe'" applied toa dam because of a
seriously inadequate spillway is not meant to connote the same
degreec of emergency as would be associated with an "unsafe"
classification applied for a structural deficiency. It does

mean that there appears to be a serious deficiency in spillway
capacity, and if a severe storm were to occur, overtopping and
failure of the dam could take place, significantly increasing

the hazard to loss of lifc downstream of the dam. A detailed
emergency operation plan and warning system should be developed
"and around-the-clock surveillance should be provided during /
periods of unusually heavy precipitation.

g;[i)- Tﬁém;tability analysis conduﬁted in 1970 did n&é include the

condition of ice loading pressures on the dam., Further, the

results of the analysis conducted indicate that the location

of the resultant falls outside the middle 1/3 of the base, with

the developwent of tension at the heel for all cases investigated.
.+ Therefore,Padditional investigation is required to detcrmine the

type and extent of remcdial action required:

: / 3) The rescrvoir drain has. not been opcr&icd since complction of
the dam. The drain should be Investigated and returned to
operating conditioe} am d

/%) An inspection of the spillway should be conducted during no

% flow conditions to assess the integrity of the spillway. :;L‘

e e
Within 3 months, these investigations must be initiated and completion

scheduled within 1 year of notification. Remedial action should then be
completed in the following year. .

The following deficiencies were observed which require remedial action:

1. Surface spalling observed on the downstream face and deterioration
of the pagapet walls should.,be monitored and repaired as required.
2. If erosion is fnitiated in tlic backfill at the north abutment of
the spillway, then repair of the traihing wall at thevbase of
the spillway should be completed.

3. Initiate a prog?am of periodic inspection and maintenance of the

dam and appurtcnances. Document this information and develop an
operatjons manual. 2
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PREFACE

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

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

It is important to note that the condition of a dam depends on
i numerous and constantly changing internal and external conditions,

! and is evolutionary in nature. It would be incorrect to assume that
the present condition of the dam will continue to represent the
condition of the dam at some point in the future. Only through
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 spillway will not
} ; pass the test flood should not be interpreted as necessarily posing
13 .- a highly inadequate condition. The test flood provides a measure

of relative spillway capacity and serves as an aide in determining
- the need for more detailed hydrologic and hydraulic studies,
- . considering the size of the dam, its general condition and the
' downstream damage potential.
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PHASE 1 REPORT
NATIONAL DAM SAFETY PROGRAM

Name of Dam: Inghams Dam (I.D. No. NY 183)
(formerly Kyser Lake Dam)
State Located: New York
| County: Herkimer - Fulton |
: “ Stream: East Canada Creek f
(tributary of the Mohawk River) { &
i Dates of Inspection: October 16, 1978 and March 21, 1979 | 3
g .43
E § ASSESSMENT
: { The examination of documents and visual inspection of Inghams Dam and
; appurtenant structures did not reveal conditions which would constitute a
E § hazard to life or property. The dam has a number of problem areas which
% require further investigation and remedial action. These areas are:

.- 1. Additional hydrologic investigations are required to more

i accurately determine the site specific characteristics of the
E & watershed. Using the Corps of Engineer's Screening Criteria :
E ] for initial review of spillway adequacy, it has been determined ‘s
that the embankment would be overtopped for all.storms exceeding
approximately 24% of the Probable Maximum Flood (PMF) spillway
capacity = 21,000 cfs. A flood wave analysis was not conducted
since the location of the power plant near the dam was visually _
determined to be within any flood wave during dam failure. Also, $
several homes are located along the banks of the downstream ]
channel. The spillway is, therefore, adjudged as "seriously !
inadequate"”, and the dam is assessed as unsafe, non-emergency.
The classification of "unsafe" applied toa dam because of a
seriously inadequate spillway is not meant to connote the same
degree of emergency as would be associated with an "unsafe"
classification applied for a structural deficiency. It does
mean that there appears to be a serious deficiency in spillway
capacity, and if a severe storm were to occur, overtopping and
failure of the dam could take place, significantly increasing
the hazard to loss of life downstream of the dam. A detailed
emergency operation plan and warning system should be developed
and around-the-clock surveillance should be provided during
periods of unusually heavy precipitation.
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2, The stability analysis conducted in 1970 did not include the
condition of ice loading pressures on the dam. Further, the
results of the analysis conducted indicate that the location 1 1
of the resultant falls outside the middle 1/3 of the base, with
the development of tension at the heel for all cases investigated.
Therefore, additional investigation is required to determine the
type and extent of remedial action required.




3. The reservoir drain has not been operated since completion of
the dam. The drain should be investigated and returned to

operating condition,

4. An inspection of the spillway should be conducted during no
flow conditions to assess the integrity of the spillway.

Within 3 months, these investigations must be initiated and completion
scheduled within 1 year of notification. Remedial action should then be
completed in the following year.

The following deficiencies were observed which require remedial action:

1. Surface spalling observed on the downstream face and deterioration
of the parapet walls should be monitored and repaired as required.
2. If erosion is initiated in the backfill at the north abutment of
the spillway, then repair of the training wall at the base of
the spillway should be completed.

3. 1Initiate a program of periodic inspection and maintenance of the
dam and appurtenances. Document this information and develop an

operations manual,

George Koch
Chief, Dam Safety Section
New York State Department
of Environmental Conservation
NY Ligense No. 45937

Approved By: Col. Clark H. Benn
New York District Engineer
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PHASE 1 INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM
INGHAMS DAM I.D. No. NY 183

(formerly Kyser Lake Dam)

DEC #142D-572
MOHAWK RIVER BASIN
HERKIMER-FULTON COUNTY, NEW YORK

SECTION 1: PROJECT INFORMATION

1.1

1.2

GENERAL

a. Authority

The Phase 1 inspection reported herein was authorized by the Department
of the Army, New York District, Corps of Engineers, to fulfill the
requirements of the National Dam Inspection Act, Public Law 92-367.

b. Purpose of Inspection

Evaluation of the existing conditions of the subject dam to identify
deficiencies and hazardous conditions, determine if they constitute
hazards to life and property and recommend remedial measures where
necessary.

DESCRIPTION OF PROJECT

a. Description of the Dam and Appurtenant Structures

Inghams Dam consists of a 480 feet long concrete gravity non—overflow
section and a 205 feet long concrete ogee spillway. The maximum height
of the dam is 125 feet. The upstream face of the dam is vertical. The
crest of the non-overflow section is 12.5 feet wide and consists of two
2.5 feet high parapets. The downstream face of the dam is initially
vertical, changing to a 3.2 to 10 batter and then changing to a 6.5

to 10 batter. The structure is founded on bedrock except for a limited
section where a deep channel has been eroded in the rock (see drawing
in Appendix G). The dam is founded on glacial till at this locatiom.

The ungated concrete spillway is approximately 26 feet high and is also
founded on bedrock. Flashboards 4.5 feet in height are used to provide
additional storage capacity. The spillway crest is 8.5 feet below the
top of the non-overflow section.

b. Location

Inghams Dam is located on the East Canada Creek between Herkimer and
Fulton Counties and between the Towns of Manheim and Oppenheim, approx-
imately 4.5 miles east of the Village of Little Falls.

&. Size Classification
The dam is 125 feet high and is classified as a "large" dam. (More
than 100 feet).
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1.3

d. Hazard Classification :
The dam is classified as "high" hazard because of the presence of
a number of homes along East Canada Creek.

e. Ownership

The dam 1s owned and operated by the Niagara Mohawk Power Corporatiom,
300 Erie Boulevard West, Building D-2, Syracuse New York, 13202,

Tel: (315) 474-1511, Ext. 1869.

£. Purpose of the Dam
The dam provides storage for power development. In addition, the
reservoir is used for recreational purposes.

g. Design and Construction History
The dam was constructed in 1911. The dam was designed by Viele,

Blackwell and Buck, Consulting Engineers, 49 Wall Street, New York,

NY. No engineering information pertaining to conmstruction history was
available.

h. Normal Operating Procedures

Water stored in the reservoir is used for the generation of electricity
by the two turbines housed in the power plant approximately 600 feet
below the dam. The water from the reservoir passes through the intake
located in the gate house near the south abutment. TFlow regulation

is provided by an electrically operated slide gate at the gate house.
Water passes through a screen to the intake chamber then to the 9 feet
diameter steel pénstock and through the surge tank to the power house.
Flow is distributed to the turbines by hydraulically operated wicket
gates. Flow not used in the generation of electricity is allawed to
spill over the flashboards. .

PERTINENT DATA

a. Drainage Area (sq. mi) 278

Height of dam (feet) 125

b. Discharge at Dam Site (cfs)

Maximum known Flood 19,300
Spillway at Design Pool (El. 665.5) 20,000
Spillway at Maximum Pool (El. 665.8) 21,000

Maximum Capacity of Reservoir drains 0

Total Discharge, Max. Pool 21,000

Average Daily Discharge Unknown

c. Elevation (ft. above MSL~-Datum)

Top of Dam 665.8

Design Pool 665.5

Spillway Crest 657.3

Tailrace Channel 539.0

Invert Reservoir Drain Outlet 560.0

d. Reservoir

Length of maximum Pool, miles 2.5

Length of Shoreline (Spillway Crest) miles 5.7

Surface area (Spillway Crest) acres 188
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h.

1.

Storage, (Acre-feet)

Spillway Crest

Maximum Design Pool

Top of Dam

Dam
Type:

Length (ft.)
Upstream slope
Downstream slope
Impervious Core

Crest elevation, ft.

Crest Width, ft.
Grout curtain

Spillvay
Type:
Length, ft.

Crest Elevation MSL

Upstream Channel
Downstream Channel

Regulating Outlet

Reservoir drain

T T T ————

3,100
4.500
4,600

Concrete
480
Vertical
1:0.65

Gravity

Concrete core wall
keyed to the existing
ground.

665.8
12
None

Ogee

205

657.3

Not Visible
Bedrock and in good
condition.

The 9 feet diameter penstock is regulated
by an electrically operated slide gate
at the upstream side of the dam. Maximum

" flow through penstock is 700 cfs. Most

efficient flow is 600 cfs. An adjacent
6 feet diameter penstock has been plugged
since the completion of comstruction.

2-6.5 feet diameter drains are inoperative.




SECTION 2: ENGINEERING DATA

E 2.

2.2

2.3

2.4

DESIGN

a. Geolo

The Inghams Dam is located in the northwestern portion of the
"Hudson-Mohawk Lowlands" physiographic province of New York State.
The province resulted from erosion along outcrop belts of weak rocks
between the Aidrondack and Catskill Mountains. Generally, the
province is of low elevation and relief. Bedrock in the vicinity

of the dam is primarily Ordovician (500-435 million years ago) shales
and sandstones which have been exposed by the southward and westward
stripping off of Silurian and Devonian limestones. The present sur-
ficial soil deposits have resulted form glaciations during the
Cenozoic Era (most recent 65 million year period), the last of which
was the Wisconsin ice sheet approximately 11,000 years ago.

b. Subsurface Investigations

The "General Soil Map of New York State" prepared by Cornell University
Agriculture Experiment Station indicates that the soils in the vicinity
of the dam are Cazenovia and Mohawk. These soils are of glacial till
origin and residuum from shale, siltstone limestone and small amounts
of sandstone. They consist generally of stony or shaley silts and
clays. Boulders are common. Rock outcrops in the spillway downstream
channel and at both abutments of the dam. The internal drainage is
poor and the rate of run—off dependent upon the degree of slope.

c. Dam and Appurtenant Structures

The dam was designed by Viele, Blackwell and Buck Consulting Engineers,
49 Wall St., New York, NY. Drawing Number R-3573,."Plan and Elevation .
of Dam and Spillway" is included in Appendix G. The design includes

a concrete gravity dam.and ogee spillway,founded on and keyed into bed-
rock till.

CONSTRUCTION RECORDS

The only information available concerning the construction of the dam
is the year of comstruction (1911) and a newspaper report included in
Appendix G, It was noted that a field change was made during con-
struction from that shown on the drawing included in Appendix G. The
south abutment of the dam was extended 63 feet southward from the intake
structure and from that point, the concrete core wall was extended 108
feet southward. Elevations shown on this drawing are 6.7 feet higher
than the actual U.S.G.S. elevations.

OPERATION RECORD
All information concerning discharges and maintenance is on file at the
power house. No operating manual is available.

EVALUATION OF DATA
Some of the data presented in this report has been made available by Mr.
Robert Levett of Niagara Mohawk Power Corporation. This information has

been invaluable in the preparation of this report. All information gathered

appears adequate and reliable for Phase 1 Inspection purposes.




SECTION 3: VISUAL INSPECTION
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3.1

FINDINGS

a. General

Visual inspection of Inghams Dam and the surrounding watershed was
conducted on October 16, 1978 and March 21, 1979. The weather was
clear and temperatures ranged in the thirties. The reservoir level
at the time of the first inspection was 662.3 (USGS) due to the
presence of 4.5 feet high flashboards and 657.8 (USGS) during the
second inspection due to the loss of the flashboards caused by spring
runoff.

b. Concrete Non-Overflow Section

The non-overflow section has not been rehabilitated since its original
construction. There are no signs of horizontal or vertical misalignment
and no indication of distress or cracking. No seepage was evident at
any location. Some surface spalling of the concrete was evident on

the downstream face with the maximum depth estimated to be 3 inches and
the averate depth of approximately 1 inch (see photographs #4,5 & 6).
Surface spalling (see photographs #8,9 & 10) was also apparent on the
parapet walls. No internal drainage system was provided. However,

6 borings were progressed in June 1970 to determine uplift pressures
and these holes have remained open. No flow was observed from these
holes. Boring logs for this work have been included in Appendix F
""Stability Analysis". The intake structure for the penstock, located
near the south end of the dam is in good condition. Some minor ice
caused damage was apparent in the concrete walls of intake structure.
(See photographs #8 & 12).

c.- Spillway .

The concrete ogee spillway section has not been repaired since its

original construction. No signs of distress or movement were observed.
Flow at the time of both inspections prohibited the complete examination

of the spillway. A section of the training wall adjacent to the toe

at the north end of the spillway was missing (see photographs #16 & 20).

The remainder of this wall is in poor condition (see photographs #17, 18
and 21). The original purpose of the wall was to protect the north slope
from erosion. Since the flow from the spillway generally does not reach
the slope (the deteriorated wall provides little protection now) repair

of the wall is not considered significant unless erosion is initiated in
the vicinity of the north abutment of the spillway. Flashboards (4.5 feet
high) observed during the first inspection were destroyed prior to the
second inspection during a period of high runoff (see photographs #16 & 20).
The tail race channel is exposed bedrock and appeared to be in good condition.

d. Regulating Outlets

Two penstock intakes are located im the non-overflow section of the dam.

The 9 feet diameter penstock has one electrically operated slide gate located
in the intake structure and is aperational. (See photograph #8). An ad-
ditional penstock intake was constructed for future electrical generating
capacity. However, the expansion of facilities was not undertaken and

this 6' diameter intake remains plugged.




3.2
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e. Reservoir Drain

The two reservoir drains located at the center of the dam are 6.5
feet indiameter. The southerly pipe has been Plugged and the northerly
pipe has not been operated since the dam was completed. A manually

operated butterfly valve is thought to control the flow of the northerly

Pipe and substantial seepage was observed discharging from this pipe.
The controls for this valve have been destroyed. (See photograph #6).

f. Downstream Channel

The downstream channel is primarily bedrock formed and appears in
good condition. (See photographs #19 & 22). A bridge located below
the power house controls the flow of the channel. Some debris was
observed in the downstream channel.

. Reservoir
There are no visible signs of instability or sedimentation problems
in the reservoir area.

EVALUATION OF OBSERVATIONS

No deficiencies were observed which would indicate that the dam is in
imminent danger or which may develope into a hazardous condition. All
deficiencies observed are of a minor nature and may be corrected by
maintenance forces, with the exception of the inoperative reservoir
drain.

oy
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4 SECTION 4: OPERATION AND MAINTENANCE PROCEDURE

4.1 PROCEDURE
Inghams Dam is a power dam for Niagara Mohawk Power Corporatiom.
A 9 feet diameter steel pipe (penstock) carries water from the
reservoir to the power plant approximately 600 feet below the dam.
Flow through the penstock is controlled by an electrically operated
slide gate located in the intake structure near the south abutment of
the dam. Hydraulically operated wicket gates at the turbines control
the flow from the penstock. Two 6.5 feet reservoir drains, one plugged
and the other inoperative, have not been used since completion of the
dam. The inoperative drain is believed to be controlled by a leaking
butterfly valve, the mechanical controls of which have been destroyed.

4.2 MAINTENANCE OF DAM

There is no operation and maintenance manual for the dam. The dam is
i maintained in generally good condition. Some deterioration of the
P parapet walls and the downstream face of the non-overflow section was
observed. A section of the deteriorated training wall at the northern
toe of the spillway is missing.

4.3 MAINTENANCE OF OPERATING FACILITIES
e penstock intake slide gate is operational. The reservoir drain has
not beén operated since 1911.

4.4 WARNING SYSTEM IN EFFECT
There is no warning system in effect or in preparation.

4.5 EVALUATION
+ The structure is in need of some maintenance. A program of periodic
inspection and maintenarfce of the dam and appurtenances should be
initiated. This information should be documented for future reference.
Also, develop an operations manual. 3
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SECTION 5: HYDRAULIC/HYDROLOGIC

5.1

5.2

5.3

5.4

5.5

DRAINAGE AREA CHARACTERISTICS

Inghams Dam is located on the East Canada Creek about 3.5 miles
northeast of Manheim between Herkimer and Fulton Counties, New York.
The drainage area at dam site is 278 square miles. The topography
is characterized by mild to steep slopes interspersed by swamps and
lakes,

ANALYSIS CRITERIA

Information on the PMF for Inghams Dam and its watershed was obtained
from the UPPER HUDSON AND MOHAWK RIVER BASINS HYDROLOGIC FLOOD ROUTING
MODELS prepared in 1976 for the New York District of the U.S. Army

Corps of Engineers by Resource Analysis, Inc. In this study, the
rainfall-runoff mathematical model HEC-1 was used to reconstitute the
major historical floods and to simulate the Standard Project Flood (SPF).
Probable Maximum Flood (PMF) was considered as twice the SPF.

The Inghams Dam and its watershed are located within the sub-areas 13
and 14 of the Mohawk River Basin, Little Falls, N.Y. to Mouth. The
computed outflow resulting from one half PMF and PMF are 45,000 cfs
and 89,000 cfs respectively (Appendix D). Since the storage is very
little compared to inflow, the outflow is about the same as inflow.

SPILLWAY CAPACITY

The ungated concrete ogee spillway is 205 feet long and the maximum
head possible between the crest of the spillway and the top of the

dam is 8.5 feet. The lake level is raised by 4 feet 6 inches high
collapsible flashboards erected on the crest of the spillway. The
discharge capacity (source: discharge: eapacity curve supplied by Niagara
Mohawk Power Corporation - see Appendix D) of the spillway is 21,000

cfs when the lake level is at the top of the dam (El. 665.8).

RESERVOIR CAPACITY

The capacities of the Inghams Lake at spillway level and at flashboard
level are 3,100 acre-feet (AF) and 3,900 AF respectively. These volumes
are above the intake level. The computed surcharge storage between the
crest of the spillway and top of the dam is 1,500 AF which is equivalent
to a runoff depth of .1 inch over the entire drainage area. Therefore,
the effect of the reservoir in reducing the peak inflow is neglible

for all practical purposes.

FLOODS OF RECORD

The highest flow occurred on March 18, 1936. The flow was 14,750 cfs

and resulted in an elevation of 663.8 at the dam site. However, the
highest flow at the dam site occurred as a result of an upstream dam
failure on or about October 4, 1945. The flow was not recorded at the
dam site but amounted to 19,300 cfs at the Dolgerville Gaging Station
(drainage area = 261 square miles) approximately 3.5 miles upstream of
Inghams Dam and floodwaters reached the elevation of El. 666.3 at the
dam site. No records of low flows were recorded.




5.6

5.7

OVERTOPPING POTENTIAL :
The PMF and ) PMF peak outflows are 89,000 cfs and 45,000 cfs
respectively, compared to spillway capacity of 21,000 cfs. Hence,

the dam will be overtopped by 7.7 feet and 3.5 feet of water due
to PMF and ) PMF respectively.

EVALUATION

The spillvay is considered inadequate to pass all storms in excess
of 247 of the PMF. With regard to structural stability, the non-
overflow section does not meet the minimum recommended factors of
safety as defined by the Corps of Engineers. In the event of dam
failure, the flood wave would pose a significant danger to the
residents and workers within the power plant.

The spillway is, therefore, adjudged as seriously inadequate, and
the dam is assessed as unsafe, non-emergency.
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SECTION 6: STRUCTURAL STABILITY .

6.1

EVALUATION OF STRUCTURAL STABILITY

8. Visual Observations
The visual inspections did not indicate any signs of major distress
in connection with the dam.

b. Design and Construction Data

No design computations or construction information prior to completion
of the dam in 1911 are available. However, a structural stability
analysis was conducted by Uhl, Hall & Rich, Consulting Engineers, Bostonm,
Massachusetts in 1970. The results of this investigation are as follows:

Case 1 - Normal Water surface El. 663.3 Tailwater 563.3

Case 2 - Design Flood (20,000 cfs) El. 665.3 Tailwater 563.3

Case 3 - Probable Maximum Flood (100,000 cfs) El. 675.5 Tailwater 573.3

Case 4 - Seismic Condition - Normal Water El. 663.3 Tailwater 653.3
Earthquake Force = 0.05g horizomtal

All cases assumed uplift as shown in Plate I Appendix F, which was the
actual measured uplift conditionms.

Case Shear Friction Safety Factor Location of Result Overturning

from Toe Safety Factor
1 5.75 19.6 1.35
2 5.60 17.8 - 1.30
3 4.88 3.0 . ° 1.10
4 5.04 14.5 1.24

These results indicate that the structure does not meet the minimum
recommended factors of safety for overturning and location of resultant
as defined by the Corps of Engineers "Guidelines" for all cases analyzed.
The middle 1/3 of the base ranges from 26.3 to 52.7. Since all resultants
analyzed fall outside the middle 1/3, tension will result at the heel.
Also, no ice loading conditions were investigated. Further information
concerning the stability amalysis is included in Appendix F.

It is recommended that additional structural stability investigations be
conducted and remedial measures instituted if necessary to achieve the
minimm requirements for stability.

c. Operating Records

No operational problems were reported which would influence the stability
of the structure.

d. Post-Construction Changes

To aid in the structural stability analysis, 6 borings were progressed
in June 1970 on the downstream face of the non-overflow section to de-
temine the actual uplift pressures at the base of the dam. These boring
logs have been included in Appendix F. Analysis of the water levels in
the borings indicated that the actual uplift pressures were lower than
uplift pressures generally assumed in design (100% at heel to 100%
tailvater). The reduced uplift considerable improved the predicted
factors of safety.




e. Seismic Stability

The dam is located in Seismic Zone 2. A seismic analysis was con-
ducted in Case 4 described above.

- ST g
T —————— e

%
|
¥




T o = sy 228 o

SECTION 7: ASSESSMENT/ RECOMMENDATIONS

7.1 ASSESSMENT

a. Safety

The Phase 1 inspection of Inghams Dam revealed that the spillway is
"seriously inadequate” and outflows from any storm in excess of 24%
of the PMF would overtop the dam, resulting in a significant increase
of the hazard to downstream residents. For this reason, the dam has
been assessed as unsafe, non-emergency.

In addition, the structural stability analysis of the non-overflow
section indicates that the factors of safety for all cases fall below
the minimum requirements of the Corps of Engineers.

b. Adequacy of Information

The information available is adequate for Phase 1 inspection purposes.
It should be noted that the design and comstruction information is
extremely limited.

c. Urgenc

‘The following investigations should be initiated within 3 months and
completed within 1 year of notification: a detailed hydraulic/hydrologic
analysis using the site specific characteristics of the watershed,
structural stability including ice loading conditions, and investigation

of the reservoir drain and its return to operational status. Remedial
action as a result of these investigations should be completed in the
following year. The remaining recommended measures described below should be
completed during the next comstruction season.

d. Need for Additiomal Investigation

Investigate the hydraulic/hydrologic character of the watershed, and

the structural stability of the dam including the case concerning ice
loading pressures. Investigate the condition of the existing reservoir
drain and institute remedial measures to restore the drain to its proper
operational capacity. Observe the spillway under no flow conditions.

The NYS Department of Environmental Conservation Dam Safety Section will
be available to assist in this investigation. Telephome: (518) 457-6310.

7.2 RECOMMENDED MEASURES

a. Results of the required investigations will determine the
remedial measures necessary.

b. Surface spalling observed on the downstream face and deterior-
ation of the parapet walls should be repaired as required.

Ce Repair the spillway training wall at the base of the spillway
if erosion is initiated at the north abutment.

d. Initiate a program of periodic inspection and maintenance
of the dam and appurtenances. Document this information for
future reference. Also, develop an operations manual.

e. A detailed emergency operation plan and warning system should
be developed. Also, around-the-clock surveillance should be
provided during periods of unusually heavy precipitation.
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PHOTOGRAPHS
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Photograph #6

Non-Overflow Section viewed from top of dam
note leaking reservoir drain

Photograph #7

01d Photograph (undated)
probably during construction
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Photograph #8

Top of Non~Overflow Section Looking South
at Intake Structure

i Photograph #9

Top of Non-Overflow Section Looking South
note deterioration of parapet walls




Photograph #10

South Abutment of Non-Overflow Section Looking South

Photograph #11

South Abutment of Non-Overflow Section
downstream face as viewed from top

| —




Photograph #12

Upstream Face of Non-Overflow Section
and Intake Structure

Photograph #13

Trash Screen at Upstream Face
of Intake Structure
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Photograph #20

Ogee Spillway without flashboards looking north
Note bent bars salvaged after failure of flashboards

Photograph #21

Channel Below Spillway where it enters
Non-Overflow Section Channel

(photo is adjacent to photo #1)




Photograph #22

" Downstream Channel
.. . as viewed from downstream bridge e
below power house - ¢
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APPENDIX B

ENGINEERING DATA CHECKLIST
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APPENDIX C

VISUAL INSPECTION CHECKLIST
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VISUAL INSPECTION CHECKLIST

1) Basic Data

a. General TNGHAMS DAM
Name of Dam (K'YysEE LAWE pam)
1.0, # N.Y 183 |
Location: Town 5-‘333;.'&\; County perwimeER £ FULTON

Stream Name Eaqr CANADA CREECK

Tributary of MowAawx PRiveer

Longitude (W), Latitude (N} 74% 45" s9” /4y 3% a2”

Hazard Category C

Date(s) of Inspection cromee )
Maran ) , 1979
Weather Conditions ___30% sSuwnwy

. b. Inspection Personnel _Romeer MMoCARTY , MUOBRAMMAD T SLAM
RoBERY SVETY , Loy PRATT
c. Persons Contacted Rome~eT Levers A WAw swer

CoRPoRATION, SYRACUSE , N.r. 13202  TEC (318) 474 -S|

d. History:

Date Constructed 1AL\
Owner _ phaciea Mobawe

Designer viEte BLACKWELL aND RBUek, 49 WALL ST. NY.c.

Constructed by VaXnown

2) Technical Data

Type of Dam _ConcRETE AND mAasonNRY,
Drainage Area 278 Saquats wI\LES

Helght 125 et Length ___48e reeq
Upstream Slope VeeTmcAL  Downstream Slope _ | »0'6S

»
$

e s

TR AP M e £ i

A I ey <
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2) Technical Data (Cont'd.)

External Drains: on Downstream Face NowneE @ Downstream Toe NoNE

Internal Components:

Impervious Core Conceda care wal ol soull e.\wl.:l
Drains

Cutoff Type

Grout Curtain

e ST AR B T S R R R
: y
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3) Embankment

Neonva

b.

" (2) Sloughing, Subsidence or Depressions

Crest

(1) Vertical Alignment

(2) Horizontal Alignment

(3) Surface Cracks

(4) Miscellaneous

Slopes

(1) Undesirable Growth or Debris, Animal Burrows

(3) Slope Protection

(4) Surface Cracks or Movement at Toe

(5) Seepage

(6) Condition Around Outlet Structure
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c. Abutments

e gadl Babobd

»

(1) Erosion at Embankment and Abutment Contact

(2) Seepage along Contact of Embankment and Abutment

(3) Seepage at toe or along downstream face

d. Downstream Area - below embankment

(1) Subsidence, . Depressions, etc.

(2) Seepage, unusual growth

(2) Evidence of surface movement beyond embankment toe

(4) Miscellaneous

e. Drainage System

|
|
!
]




(1) Condition of relief wells, drains, etc.

(2) Discharge from Drainage System

J“M'-.
o




; ‘
E

E k) Instrumentation

§ (1) Monumentation/Surveys NoneE

&

(2) Observation Wells

BRI TR 5)s

Go. W ) P 'l C"Q('\‘\
‘ “E.LL; t h.maa‘!.\: e dam and “"'*Mm
(3) Weirs None
(4) Piezometers Norn €
Nonge
(5) Other
5) Reservoir
{ a. Slopes _ oK .
: |
: |
b. Sedimentation Nene Observed :




6) Spillway(s) (including tail race channel)

R e

b.

C.

General o 4 Lo :
2¢ Lot bich  Jlebbeads 4 pad o daich
D8 Usa i‘ SJ.“ 3"0’ N‘ix Y 2&!!‘3!
Principle Spillway ConpiTion OFf THE SPILLWAY couch =

NOT __MNE DETERMINED (QECAULE

QvVER FLASRROARDY OVER <0\WLWAY

WATER A% BLOW

Emergency or Auxiliary Spiliway

NONG

Condition of Tall race channel L.ooks cLSan

ﬁ#“ AS

yis\BLe .
Stability of Channel side/slopes hooks Shelde.

2 acuie s i an. it




7)

8)

Downstream Channel

a. Condition (debris, etc.) LEAN

b. Slopes _STAGLE

c. Approximate number of homes _TWE r¢ ALE 3 Homes  QanouT 300 FeeT
Blow THEDAM. ONE IS 20 FecT Aeove ¢REE K RED
&nw 0IWER 2 Ascol 30 FESYT AmovE THE CRECK RED. THEE Al

AFEw MoRe WOUSES FURTWER DOwWNST REA™,

Miscellaneous ___ Poo. . immeD|aTELY DoonsTASAM  OF DAM

Has - Sems DEBRIS __pycikas OGS, DRUm TYCSTEA .

ol i T e e R |

i s St s B AL i




; 9) Structural
| : a. Concrete Surfaces CONCAEYE  GuaFac€ 13 SPALLGED.
%,I AT OipfeagaT SECTiens  oF DAm. Encl'muls:l:
i F % avecacs daglh o) ) Cok
; . b. Structural Cracking PAQARET wWALL cRAckgD N PLACES,
P ;

SRS AR

L c. Movement - Horizontal & Vertical Alignment (Settlement)
3 g

$ 2 Nene Onseaven

d. Junctions with Abutments or Embankments

3909 cond \'»Jel

e. Drains - Foundation, Joint, Face

Mong 3
b—b—g"‘—“a&—Lﬁ.ﬁ.’_'.‘.'.‘A e Jb ‘ﬁgs ] Aem» - Quee Lhu 9—1:) 0

ware 4.’ N\

Hhe S : o

f. Water passages, conduits, sluices S diamadan doe war housa
.BI—“.CP’.*&)
b o 5 I;

~\ie
sle ‘\ :Aqh o ue& c"0$ al 46 ig:[‘...g

0“0- ' w\.d\ ] LAt ~3
g. Seepage or Leakage

b sau g aran P (T (o Ac—-s—-‘mA
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h.

k.

[

' Intake Structures

Joints - Construction, etc.

St neeaily %—l)-ﬂn&uk' Al

ey ngad N.eo:qr

Ara 4

Foundation no Fn&l‘ n)snnn}

Abutments M: o~

Control Gates Ogav‘-\:cns\ ’.: gtu:(gbk ’*-0 mu.f

olasd | Lnaad_".s_uam' Qratn
Approach & Outlet Channels = ol T
Energy Dissipators (plunge pool, etc.) rgi.k shanne
Nno Pmkhm

Q00d cond Vien

S : Se~a h‘m.‘Jﬁé ;g' < ;’aaiﬁ i‘; :Ao& wells

Stability appeecs ;oo‘o

Miscellaneous . - Lt W o4 dL o) db

fepal » ;\ ¢re ' am g % g:.‘h ;A'A‘ -




APPENDIX D

HYDROLOGIC/HYDRAULIC

ENGINEERING DATA AND COMPUTATIONS
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1)
2)

3)

4)

5)

1Y)
2)
3)
4)
5)
6)
7

AREA-CAPACITY DATA:

Low Level Outlet

Maximum Known Flood

CHECK LIST FOR DAMS 1
HYDROLOGIC AND HYDRAULIC
ENGINEERING DATA

Elevation Surface Area Storage Capacit
(ft.) (acres) (acre-ft.)
Top of Dam 66S5:3 usas 4600
Design High Water z
(Max. Design Pool) bes-s 4s 4s
Auxiliary Spillway
Crest
Pool Level with
Flashboards o6l -3 360
Service Spillway
Crest 6517°'3 2082
DISCHARGES
Volume
(cfs)
Average Daily WK Ow N
Spillway @ Maximum High Water 21,000
Spillway @ Design High Water 20000
Spillway @ Auxiliary Spillway Crest Elevation -

Total (of all facilities) @ Maximum High Water

dve Yo ratural flow

due o aw *?S‘VM dowa Oveak. lq. 300

NoT OPERAMLE

2(,000

\4,150




2
| CREST: ELEVATION: ©®S'%
!' Type: _C ONCRETE
: Width: bag: B3FEET; ToP; 128eeT - Length: 430 fFecT

f Spillover _Cowceere O©OGEE 20S FEET  wONG
r1 f Location __NORTW S iDE_oF DAM
; SPILLWAY:

E PRINC I PAL EMERGENCY ]
F, S1-3 Elevation

E ConeRETE  ODace Type

E 20S Feetr Width

: Type of Control

* i Uncontrol led

L Controlled:

{ 4+ S FEE HG H ELASH AOPRDS Type -

t (comrsioLe ) (Flashboards; gate)

Fi Number

L = Size/Length

; Invert Material

Anticipated Length
of operating service
- Chute Length

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

£
¢
:
¢
-
i
¢
¢
%




OUTLET STRUCTURES/EMERGENCY DRAWDOWN FACILITIES:

Type: Gate Sluice Conduit2-&’ Penstock
Shepe : OWE DRAIN P(PE whs  SWUT OFF AND THE OTHER 1o
r Size: NON-OPERABLE . WATER LEAKS THRU DNE OF TWE P(eES .
é Elevations: ~Entrance Invert =
| Exit Invert 560
Tailrace Channel: Elevation 539
HYDROMETEROLOGICAL GAGES:
Type : N o NE
Location:
Records:
Date -
Max. Reading -
- FLOOD WATER CONTROL SYSTEM:
Warning System: NONE

Method of Controlled Releases (mechanisms):

OnLY T

PEVSTOUC, AT Qowd ERMUSE -

B TRy —




DRAINAGE AREA: 218 savags MiLes 1

; DRAINAGE BASIN RUNOFF CHARACTERISTICS:

Land Use - Type:

Terrain - Relief:

Surface - Soil:

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

MONE

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

NONE

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

NONE

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

Location: Nove
Elevation: -
Reservoir:
Length @ Maximum Pool 25 (Miles)

Length of Shoreline (@ Spillway Crest) S: 7 (Miles)
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UHL,HALL & RICH

Engineers

441 STUART STREET, BOSTON, MASSACHUSETTS 02116 « AREA CODE 617-262-3220
Southern Office: 1301 East Morehead Street, Charlotte, North Carolina 28204 « Area Code 704-376-4336

May 30, 1969 2225=2

Subject: Inghams Dam g
Uplift Pressure System

Mr. R. J. DeStefano, System Structural Engineer
Niagara Mohawk Power Corporation

126 State Street

Albany, New York 12201

Dear Mr. DeStefano:

In compliancé with your request we: have reviewed the procedure
previously outlined for drilling an exploratory hole in the tailrace -

area, to be followed by three pairs of observation holes through
the concrete. dam structure. .

In answer to Mr. Clancy's question to you regarding the need for:

additional information pertaining to our proposed method of obser-
vation hole monitoring for determination of uplift pressures at the

hole locations, we feel that the explanation and description of the
planned procedure as follows would be adequate and sufficient for
the F.P.C. to consider:

"It is planned to make an exploratory drill hole in the founda-
tion immediately downstream of the dam at a point in the tailrace
adjacent to the tallest section of dam. Cores will be taken at this
hole to a depth of 25 feet below the base of the structure. Should |
this hole indicate normally sound foundation conditions, as is |

anticipated, then a series of observation holes will be made through
the dam. |

i b i (st i oia




Mr. R.J. DeStefano -2- May 30, 1969

It is proposed that threce sets of holes be cored through the :
dam from thc downstream face. These three lines of holes will be i
located at the tallest section of the dam within the original river
bed foundation. Spacing between the lines of holes will be approx-
imately 50 feet, which will allow full coverage of the foundation
at this deepest section of the structure. Each line of holes will i
consist of an angle hole and a vertical hole extending into the e |
foundation a maximum of 3 feet. With the collar of these holes = |
located in the vicinity of El. 573, which is above maximum
expected tailwater, the vertical hole will contact the foundation
at a point approximately 25 feet from the toe. The angle hole
will then meet the foundation at about 60 feet from the toe or
: about 25 feet from the heel of the structure. The enclosed sketch
] will illustrate the location of the proposed observation holes.

From these holes, a piezometric height of water can be de-
termined and translated into foundation pressures at the particular
- . foundation contact points. It is planned to insert threaded pipe
E ends at the collars of the holes in order to allow attachment of
‘ pressure gages to be used should foundation drainage flows reach . ;
this elevation. These holes will normally be capped to prevent 3
foreign material from entering the holes. g |

A Readings would be taken at monthly intervals during the

s first year of operation of the monitoring system, assuming normal
headwater - tailwater relation. Should operating conditions re-
quire a rapid or unusual drawdown of the reservoir, more frequent
readings would be taken in order to establish trends in uplift
conditions versus headwater elevations for the first year.

It is proposed that the readings at the angle holes and vertical ;
holes respectively, would be averaged to be applied over the length
of the base, applicable only at the deepest section of the structure.
It is intended to treat the pressure at the upstream face of the
structure as full headwater pressure, and likewise the pressure at
the downstream face will be taken at tailwater pressure. Utilizing
the average pressure readings determined from the observation ‘
holes, an uplift intensity can then be determined and compared
to the extreme assumption of full headwater varying to full tail-
water over the full base area. This calculated uplift intensity ;
; would then be used in determining the required safety factors of 1
3 ; the structure against overtuming under normal and flood conditions. '

Should the results of these readings indicate that uplift intensities
i : are still too high to provide the required minimum safety factors,
b then other remedial work would have to be considered to accomplish
p this."
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Mr. R. J. DeStefano -3- May 30, 1969

In answer to Mr, Clancy's request that we provide some back up to
you on the proposed procedure, we offer the following:

The principle involved here has been employed on many recent
structures in a slightly modified way and has been found to be
acceptable. The main variation in the method being that the same
approach in general is taken except that provision is made to es-
tablish these check points at the foundation contact at the time of
construction of the dam structures., A so called "pressure cell"
is normally built in at selected points at the foundation contact
and piping is then carried to some convenient point, usually to a
grouting gallery or inspection gallery. At these locations drainage
flows, if any, are measured and observed. If deemed necessary,
pressure readings are taken. This system has been used by us - .
on several dams and powerhouse structures.

The use of the actual system of drilling holes after construction
has been used on many structures, but the majority of these have
foundations which have been grouted during or after construction
and also have a system of foundation drains installed downstream
of the grout curtain. This eliminates the possibility of any ,
qualitative comparison or projection of results at the Inghams site.

However, one installation of note where a systém of drilled holes
was installed through a dam and foundation which was not grouted
or drained, this was at Holtwood Dam on the Susquehanna River.
The dam is an overflow ogee spillway about 70 feet high. The
foundation was a granitic schist containing some fault seams.
Holes were drilled in several lines with 4 holes per line starting
at seven feet back from the upstream face and spaced at fifteen
feet between holes. All holes were vertical. Results of readings
showed a deviation from the typical headwater to tailwater uplift
assumption.

We trust that the above will suffice for your present needs. If
further information is required please contact us.

Very truly yours,
UHL, HALL & RICH

(/‘ '(J LQ{‘Z_

JCM/mf J. C. Matte
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NIAGARA MOHAWK POWER CORPORATION

INGHAMS DEVELOPMENT

EAST CANADA CREEK PROJECT NO. 2648

REPORT OF
STABILITY ANALYSIS
NON-OVERFLOW SECTION
‘ INGHAMS DAM

UHL, HALL & RICH, ENGINEERS

Boston, Massachusetts

November 1970




UHL.HALL & RICH

Engineers

441 STUART STREET. BOSTON. MASSACHUSETTS 02116 - AREA CODE 617-262-3220
Southern Office: 1301 East Morehead Street. Chariotte, North Caruling 28204 « Area Code 704-376-43368

November 16, 1970 2225-3

SUBJECT: Report of Stability Analysis
Inghams Dam Non-Overflow Section
East Cansda Creek Project No. 2648

Mr. T. J. Brosnan, Vice President and Chief Engineer
Niagara Mohawk Power Corporation

300 Erie Boulevard West

Syracuse, New York 13202

Dear Mr. Brosnan:

We are pleased to transmit herewith our report on the stability of the non-
overflow section of Inghams Dam.

The report includes a summary of the correspondence and discussions with the
Federal Power Commission relating to the question of stability at this structure
since the time of application for license in 1967. i

_As part of the stability investigation, an exploratory program was carried out

through- the concrete structure in order to determine actual uplift pressures

at the base of the structure. It was determined by means of these exploratory
or observation holes that actual uplift conditions were less than those required
to be assumed in the absence of specific data.

It is intended that this report shall evidence the fact that the lessening of
uplift forces employed in the stability analysis permits the satisfying of the
minimum factors of safety established for the structure. In so doing, it is

anticipated that no reinforcement of the structure will be required, as was
considered earlier.

We trust that you will find this report to be complete and satisfactory.
Very truly yours,

UHL, HALL & RICH

(T\ -

2

J. C. Matte
Project Engineer

JCM/ss

% Nkt e e 2o

SR SV

s




UHL,HALL & RICH

Engineers

441 STUART STREET. BOSTON, MASSACHUSETTS 02116 « AREA CODE 617-262-3220
Southern Office: 1301 East Morehead Street. Chariotte, North Carclina 28204 « Area Code 704-376-4336

STABILITY ANALYSIS REPORT
OF THE

INGHAMS DAM NON OVERFLOW SECTION

EAST CANADA CRERR PRAJECT NN, 2A4R

The East Canada Creek Project encompasses the Beardslee and Inghams
Hydro developments, located on East Canada Creek in the towns of Manheim
and Oppenheim, New York.

In July of 1967, the Federal Power Commission staff in reviewing the
application for license of these developments, requested that a report on
the stability of the structures at both projects be submitted. This report
was required to include a flood study for the purpose of determining reservoir
surcharge at each project.

In complying with the F.P.C. request, Uhl, Hall & Rich was engaged by
the applicant to perform the stability analyses on the earth dam and con-
crete spillwvay structures at the Beardslee Development, and on the concrete *
spillway and non overflow dam sections at the Inghams Development. The
required flood studies were performed by the applicant, Niagara Mohawk
Power Corporation.

The report was prepared snd submitted on September 27, 1967.

 Further correspondence was received from the Chief of the Bureau of

Power of the Federal Power Commission in a letter dated October 30, 1967.
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Essentially, this letter éontd.ncd the following opinions and comments:

1. The F.P.C. staff was of the opinion that in the event of dam
failure there would be probable loss of life.

2. Spillway design flood should be based upon probable maximum
precipitation rather than the 100 year flood derived by flood
frequency analysis, as proposed by the applicant.

3. Once the spillway design flood was determined, stability analyses
should be prepared for the normal reservoir loading condition and
for the maximum flood reservoir ]:oad:lng condition.

4. Since no drains were provided at the base of the concrete structures,
uplift pressures should be assumed as acting over 100 percent of the
base areas rather than over two thirds of the base area as previously

assumed. Any uplift us\-ptiou different from those noted above

should be vu'if:lcd by tests on the structures.
5. Infomtion was requutcd as to whether soils propertiu as used
in the stability analysis of the earth embankment at Beardslee Dam

were based upon assumptions or soil tests.

Further studies were made by the applicant considering the statements
and opinions as stated in the above letter. Both flood analyses and stability

analyses were performed using the proposed criteria of the F.P.C.

The applicant took the position that flood analysis based on maximum
probable precipitation assumptions for these existing developments was not
appropriate. However, stability analyses were performed with uplift con-
sidered over 100 percent of the base area of the structures, with reservoir

elevations as determined by a spillway design flood of 20,000 cfs. This

‘latter figure was the magnitude proposed by the applicant as appropriate to

2




the developments under cbncidcution.

A mseting was arranged and held at F.P.C. offices in Washington, D.C.,

with members of the F.P.C. staff, the applicant, and Uhl, Hall & Rich on
March 7, 1969, to discuss in total all considerations relating to flood
analysis and stability of the project structures. ;
The essential results of this meeting were as follows:
1. All previous questions regarding the safety and stability of the
Beardslee Development structures were satisfied.
2. Factors of safety of the Inghm.ncructutu were discussed and it
was determined that the spillway structure could be considered
adequate in this regard while the non-overflow section of the dam
had safety factors which were not satisfactory when full uplift
was applied.
3. It was determined that methods of improving the factor of safety
against overturning oé the non-overflow section should be investigated.
, It was agreed that a satisfactory range of safety factor would be 1.25
or greater for normal conditions, including a duign flood of 20,000 cfs.
For a check of extreme conditions a factor of safaety of 1.0 would de
satisfactory for reservoir conditions corresponding to a maximum

probable precipitation flood of 100,000 cfs.

B o

Studies and preliminary cost estimates were made of various methods

e TN N

of dam reinforcement required for improvement of stability factors. Included
among these were drilled in prestressed rods and rockfill embankment to be

phécd at the downstream face of the structure. The latter appeared to

offer the only practical solution.
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In recognition of the fact that uplift forces were of significant

influence’in the determination of safety factors, it was decided to
investigate actual upliff conditionp at the base of the structure and
compare these to conditions assumed.

A proposed plan was developed to drill a total of six holes through
the structure commencing at the downstream face at an eievation above normal
expected tailwater. Three of these holes were to be vertical and three were
to be angle holes inclined downward in the upstream direction. These holes,
paired off as one vertical and one angle hole at about fifty feet between pairs
would provide a piezometric measurement of uplift pressure at the points where
the drilled holes intersected bedrock at the base of the dam; It was intended
that individual pressure readings at each hole could be averaged and applied as
actual uplift forces at the base of the structures. If ;hese actual pressures
were less than the intensities assumed on the conventional full headwater to
full tailwateﬁ'grgdient as ‘recommended by the F.P.C., then they would be applied
in the stability analysis. In any case uplift pressures obtained would be applied
over 100 pércent of the base area.

.Thc applicant submitted the proposed plan to the F.P.C. by letter dated
July,11l, 1969 requesting that they review and comhcnt on the proposed procedure.

A reply to the above request was received from the F.P.C. by letter dated
August 5, 1969. The commission staff had determined that the proposal to deter-
mine actual upiift pressures was satisfactory to them, and stated also that the
stability analyses should include the normal water surface condition, seismic
condition, the probable maximum precipitation flood condition, and and other
loading condition which may be critical.

4
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Specifications for the drilling work were prepared and a contractor
selected for the work. It was considered preferable not to attempt this
work under severe winter conditions and actual performance of the work was
necessarily deferred until spring of 1970. The work was commenced in May
and completed during the latter part of June 1970.

Daily water level readings were taken at each hole at completion and
continually on a daily basis thereafter through July 2, 1970. Since, by that
time it could be observed that either a steady state condition or a diminishing
wvater level condition was commencing in the holes, it was then decided to
take readings on a weekly basis.

The stability analysis results as included in this report utilized the
actual uplift readings from these test holes. Since actual results proved
to be less critical than the assumed uplift loading it was possible to
obca}n stability factors required by the F.P.C. as minimums, thereby allev-
iating the need to provide additional means of reinforcing the non-overflow
dam section against the forces assumed in the anlaysis.

OBSERVATION HOLES

The six observation holes through the dam were drilled with rotary
drills of standard NX size. Cores of the concrete structure and bedrock
at the base of the structure were obtained and examined. All cores indicated
sound concrete at all locations. Penetration into bedrock was limited to
a maximum of about five feet at all holes. Excellent recovery of core was
made in both concrete and bedrock at all holes.

The collar of all six holes was set at El. 573.0 nominally. All

water surface elevations observed within the holes were referenced to this

elevation.

With the exception of hole V-3, all other holes had flows out of the
5
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collar of the hole at the time the holes were completed. Hole V-3 was a
shallow hole which extended only 12 feet before reaching bedrock comtact.

With time, the angle holes which extended furthest in the upstream
direction, maintained water to El. 573, while two vertical holes which inter-
sected bedrock about 18 feet upstream of the toe of the dam exhibited a
diminishing water level. - Hole V-3 maintained a relatively constant level,
with water observed slightly above El. 572.

Headwater and tailwater elevations were read daily along with the
observation hole readings. There appeared to be no apparent direct correlatiom
between reservoir elevation and elevation of the water surface in the holes.

The drilled holes served another important function in that they es-
tablished the elevation of bedrock at the base of the structure at each
location. It was found that the average base elevation of the deep portiom
of :hc structure was approximately at El. 547, diltcgurding 1nfornntion from
hole V-3, which was obviouslj high locally.

From the above observations it was determined that it would be reason-
able to assume that the most representative base elevation for making the
stability analysis would be El. 547. Also, that a safe and conservative
value of piezometric head to be used in uplift pressure determination would

be to El. 573 at both the angle and vertical hole intersections at the base

of the structures.
Included in the appendix of this report are:
1. Drillers logs of drill holes - Plates III through XI

2. Water Level Observations - Plate XII
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STABILITY ANALYSIS

The analysis was made to include the loading conditions which were
established for the non-overflow section. These can be summarized as
follows:
Case 1 - Normal Water Surface Conditiom
Headwater El. 663.3
Tailwater El. 563.3
Uplife ;

Case 2 - Design Flood Condition (20,000 cfs Flood)
Headwater El. 665.3
Tailwater El. 565.3
Uplift

Case 3 - Maximum Probable Flood Condition (100,000 cfs Flood)
Headwater El. 675.5 '
Tailwater El. 573.0
Uplift

.Case 4 - Seismic Conditions
Headwater El. 663.3
Tailwater El. 563.3
Earthquake Forces 0.05g Horizontal Direction
Uplife

Uplift forces in all cases were based on the assumption of full head-
vater pressure at the upstream face of the structure varying linearly to
the observed pressures at the intercept of the two lines of observation

holes, and then varying linearly from the line of vertical holes to tail-




wvater pressure at the dbunotrcnn face of the structure.

In calculating factors of safety against sliding, it was obvious
that in many cases that the sliding factor exceeded the allowable value
of friction for concrete to rock. It was therefore necessary to employ the
shear value in the rock and to then check the combined shear - f?iction
factor of safety providcd. .

Results of stability analyses for all cases considered are tabulated
on Plate I in the sppendix. A tabulation of values and assumptions used in the
stability analysis are included on Plate fI in the appendix.
CONCLUSIONS

Based on the results of the uplift observations and the ensuing stability
calculations it is concluded that the non-overflow structure at Inghams Dam
as analyzed satisfies the values of the safety factors prescribed as minimums
in all cases. Inspection of the factor of safety against overturning in.
Case 1V as calculate& is so close numerically to 1.55 that for all practical
purposes it was judged satisfactory.

Since the uplift forces influence to a great degree the numerical
£nctor; of safety as calculated, we should like to point out that based on
the piezometric readings in the observation holes in the structure, it
appears that the uplift pressure diagram used still provides a somevhat
larger factor of safety than is apparent. This results from the assumption
of full headwater pressure being applied at the upstream f#co of the structure
and then varying linearly to the observed pressure at the first line of holes.

_Although no observation holes were providcd‘nt or near the upstream

face, it would seem unlikely that the loss in head between this face and the
first line of holes would be in the order of 90 feet (El. 663 - El. 573 = 90)
in a horizontal distance of 35 feet. Then remain, as observed at a constant

o A RS ’ B it NS =on = bt o nn 2 i J
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value for the next 26 feet, at all three transverse lines of observation
holes. It seems more reasonable to assume that in actuality full head-
water pressure is not present at the line of the upstream face. Should
this be the case, then the uplift effect would thereby be reduced in all
cases, resulting in improved factors of safety over those tabulated on
Plate I.

As a3 matter of interest, a comparison of the effect of the uplift
as used in the calculations and the conventional assumption of full head-
water at the heel varying to full tailwater at the toe was made. Head-
water and tailwater elevations were taken as observed on June 19, 1970 as
El. 662.5 and El. 559.7, respectively.

A comparison of the vertical effect showed that observed forces were
69.2 percent of the conventional assumption. This indicates that a net

. effect at this project would be the equivalent of the conventional uplift

gradient of full headwa:cr’to tailwater applied over two ;hirda of the
base area versus 100 percent of the area as normally considered at -éructur.s
with no drainage provisions at the foundatiom.

A comparison of the overturning effect about the toe was in about
the same range, with the observed effect being about 73.5 percent of the

conventional assumption.
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1.
2.
3.
4.
5.

TABULATION OF VALUES & ASSUMPTIONS
USED IN STABILITY ANALYSIS
Unit weight of concrete - 150 1b/cu. ft,
Unit weight of water - 62.4 1lb/cu. ft.
Uplift in accordance with pressure d:l.ngt;n - Plate 1
Earthquake acceleration - 0.05g

Shear - friction factor of safety - S, ¢
*of = ggv!;nr SaA '

Where r = 0.5
Sg™ 380 p.s.i.
A = Area of base
f=0.5
SV = Summation of vertical forces

S H = Summation of horizontal forces

PLATE II

* For discussion and explanation of terms see Hydroelectric Handbook

by Creager and Justin, Wiley & Sons, Inc.
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Plate III
[ eniTESTIE. bip sweer_L__or L
OUIL Lottty b . IAGARA MOHAWK POGER CORP: o uy V-1
1.10 Plouatein Road ',,__. — ; , #23138 2 P iR
| ProsECT N BORING LOCATIONS e
Se ecti LIy
-« Do Srrmeagionk B-742 as instructed by Engineer
*OREMAN —DRILLER PROJECT NAME
DH - AM - RS INGHAMS HYDRO NON-OVERFLOW DAM:
WEeEETeR . Twecinan TOWN OF MANHEIM —
! HERKIMER CO,, NEW YORK! O
= “CASING SAMPLER  CORE DAR
GROUND WATER OBSEAVATIONS ink N Dat 5'='6L11LZQ_DN Fich/19/70
ar _F1 AfTER HOUKS SIZE 1 D su-uu ecev __873.0!
o AR e | it Dibinand "o wirer wevSage note
: R | SAMPLE BLOWS PER 6 CORING | DENSITY s:::u N:‘o "OENTIFICAT! i
E a:?:s el iacleey ince DEPTH cr::c:‘:::::ﬂ pz::uftr co::nsv couvc..( REMARKS INCL cAm.oo;: Lot:irs:oo:
- F0OT @ sor e [T 18 (MIN) T S WASKH WATER, SEAMS IN ROCK, ETC
8 Run #1| Gray Concrefe
1[C 24"23"- o2t0 1) SRl SRt rale R solid from face of Dam.
B ) 5 10 | Run i
2 [C 24251 _4ig" 10 | 410n
i {i 11 i
5 3¢ CJZZ"Zé" 6'on. 11 ] Rm(z"i""
12 Run
1 - §4
PN 1?“ e
10 : ...n' mi . 15-.
217G 60760 11707 177 110" .
| » 17 ?un (Dolomite seam from 12'0" to
15 5 | _ 12'8m)
o | 18] .
Y SR B IR R I 6]
5 C 60760180 i 17 160 ; ;
| i 17 Run | (Dolomiite seam from 16'5" to
| ? 18 6 17'5")
: P 20 : g
1 ] | 20 -
"6 G 60780 2100". | 25 21'0" (Dolomite seam from 21'3" to :
7 C 127127 23008 45 Ken 27 22'5 ") |
SO el s ' : .30 122301 22191 _ Conerete
FITRES . ! ‘ 28] Rud 78| ¢ Concrete; half Dolomite
25 - 8_7_9:36"‘36"25'0"" 5 i gg..' 22{0" vertiel seam to 24'3"
‘ e 277‘ g;m Concrete seam to 25'8" i
, S S 571 ; ray/White Dolomite (frastursd |
| T T 28 |
e T C 607603070 28 | 30'0"
= e - End of Boring - 30'0" ¥
1 : | |
/
g - | *Note: Hole filled with water cn comp.etio-z--
- [ i water level stable for 2 hours,
i -
:
e a1 | | |
T USED T CASING TREN “casing To rr L"OLE NOV-1
Pt Avauaee UP L UNOISTUABED PiSTON C =COARSE
L CwicCe T:Twminwal VeviNg TLST M = MEDIUM
~ee 5 . SPLIT TUSE SAMSLER H.S. A, . KOLLOW STEN AUSER -
P | 0 10%, MITLE == 10.20%, SOME == 20-35%, AND = 35.-50%. S S




Plate IV

PR ——

[ epniyretiig pin | sweer_1_or_1
k EF ég—“ g o ] 3-i~}31 i-’jb- i cuent: NIAGARA MOHAWK POWER CORP,. HOLE NO._ V=2
; fé 120 Ilcimirta Roed oo B0 Oo_ 123138 - '
;, e e [ swoatct wo BORING LOCATIONS
, Yymouz, U o B . B=742 as_inmt_z_g_ted by Engineer
i FOREMAN —DRILLER 804 N
{ DH - AA - RS i INGHAMS HYDRO NON-OV*‘RFLOW DANM—
i TnseEcToR i oAt SN TOW N OF MANHEIM e
| | HERKIMER CO., NEW YORK :
l GROUNMO WATER OBLSEAVATIONS Tveg . oL o -“ﬁg(;i DJ:S:6 1 70 Dete Fm6/lz/7(
| At FT AFTER NOUKS $12€ 1 0 y suguc: €LEY 573,0*
A B Difimond] s vres wev Seee mofs
x | casing SAUPLE e Snohll 0 1 ey i B ht;bwotnnnunon oF sci
E a:?:s no |Tveelrem | mec g:’; «rg:c:‘ou:ts:u ’t'a r‘v co::-sf c"”c;( :‘A;‘:“::T!':CL“C::::R. \.:ss o:
a FOOT L; o6 [e2 [z 18 (MIN) MOIST ELEY . N ROCK, £TC
7 Run #1} Gray Coacrete
1[C 18"12"‘ 16", 8 | | 1'6"| (first 18" shattered)
i 8 ; m!
g z c .24" 24" 3' 6" 1_0_ % 3' 6" |
S ' i ‘ : lo-—-r 1 -
A% 11 #3
25 et T B b 11
3 [ C 60"é0" 8'6" 11 - | 8'6"
i 11 -Run
10 #4
& l 10
j L 9
. s 4 1 C 60"60"13'6" g J13%"
O . 10 ', TRem
e [ 11 #5
? o ? 11 ’ =
= | | 10 i
’ ' 8 ' C 60"60'"18'%". ' 11 186"
| T | 2 ?gn
r | 111
[2° i 3 2 -
s ! 12
‘. L "6 ' C 60"60"23'%" i SR 23'6" |
‘ R | | R - Run
i .25 i ' ! ; ! | R | 11 &7
i PR N SR | 14 25'1C" - Top of Rock
e i } : ,[ e ‘ ' :g Gray/White Dolomite -
. 17.C 60"60"28%" | 18| 286" g
E 3 R RN O T ' End of Boring - 28'6"
I . *Note: filled hole with water at coxrpletion ]
85 b no elevation change in 3 hours.
i = “
IR .
GROUND SUTFACE T0 Y, VSED " CASING THEN " CASING TO______ FT * [NOLE NO. v.2

3. 0Ny
ue
0E -

w: wWASHLED

UNDISTURBED BALL CMESK
0Pex END SAMPLER
PROPORTIONS USED: TRACE = 0-10%;, UTTLE == 10-20%, SOME = 20-3%5%,

Pt At ALIER VP Y UNDISTURDBED PISTON
Vevakg Tesey
H.S. A, - NOLLOW STEX AUGER

AND = 35.5

TeTminwal

$.5. - SPLIT TusE SaurLer

C =COARSE
M = M2IDIUM

0%. 7 =FINE

ol TR

e e v - e

g g
N e P

oy e

.

- - — e TR 0e= s Ty R



B N— e ————— ' rlate V
AU TTOTIVG  IMp I
8 SEILIESTLIG, RE. . . SeEetl-w L
¥ it b CUEN".NL‘.GARAMOH.U&K.P_Q_\LE.&_QORP- HOLE NO. _V.2
i 120 Mcuntain Road T,=_;__£h9.;ia§;33 Phage 2
g PROJECT NO
F Seymour, Cennscticut B.742 X SIS ConetIow. g
;.'; ~OREMAN _—DRILLER . PROJECT NAH{ Mmu&—b-y—z—nm
b _____D.D,:_.AM.___RS,__* INGHAMS HYDRO. I‘IQN_QYER?LL%LJAM
¥ wsPEcion LOATITOWN OF MANHEIM o
: : : : HERKIMER_CO,, NEW YORK
GROUND WATEAN OBSEAVATIONS EA3IAG AAMELER SORE AN D e St /_20' Lm
Tyt 7 INXM a3 Stn /1 7, Date Fich /17
ar FT O OAFTER ______ WCUKS siz€ 10 g lunu{:t ey $73.0
| ; ' T aFtem _ nours BE e c.nduuo ~waten
F A e MAMMER FALL e ngm_qnd ' ELkw
! SAMPLE BLOWS PER 6~ CORING ODEMSITY | STRATA i
; x | CASING . FIEL O (OENTIFICATION OF
| z e TINE oR CHANGE ¥ OF soiL
o o:g:s wo |tvee|rEn | ReC g’:o: (r::::ﬂou:tuet) renrr CONSIST | oEPTH : :i:':“:r‘:ﬂ COLOR, LOS3 OF
Y fFoof e [z iz-18 (MiM) BoTST ey WATER, SCANS IN ROCK, ETC
. Engineer requested drilling
: an additional 2 ; feet,
i '
5 l
10
i
N .
‘ i’ 2 ‘ .
15 4
i a
T 3 i
\ | H i
1 20 - L ;
1 . :
: 3 ! HJ
(254 ‘ 5 '
# | l
LA -l : i+ 128'6""'!  start Phase 2
s | : 18 Run {1 | Gray/vhite Dolomite wita
‘(301 1.C_24124"30'" 20 [30%6'!{ vertical and horizontal seams,
I End of Boring - 30'6"
| :
35
J 3 i
GROUND SUREACE TO______FT, . USED " cASING THEN " CASING YOt I"OLE NOy» o ‘
0 0RY  w:wasm£d PiPIT  ALAUIER  UPLUNDISTURILO PIETON C =COARSE Phace 2
Ve UNDISTURIED BaLL CwECK TeTHinwaLL Ve vANE TLIY M = MEDIUM
O - OPEN END SAPLER $S. - SPUIT TUBE SANPLER  H.S.A. . NOLLOW STSd AUGER
PROPORTIONS USED: TRACE == 0.10%, UITTLE == 10.20%, SOME == 20-35%, AN® == 35.50%. | 1IN 3
2 - - - . - - . o - o —— i cesan - A

e sas R




g

Plate VI

SOILTESTIG, T0.] I
faoiind ? i cuent: NIAGARA MOHAY K POWER CORP, HOLE No V=3
20 Mceuniain Road R 2% 0.5#23138 : Ll
i 3 AL "‘°‘“‘.“° : BORING LOCATIONS
o Svym.—o..r, Conpectiont _B-742 as instructed by Engincer
ﬂ POREMAN —QDRILLER PROJECY wNANE
P s __DH - AM___RS { INGHAMS HYDRO NON-OVERFLOW DAM
i wsPEC 3'| waton TOWN OF MANHEIM T prc
3 ' HERKIMER CO., NEW YORK
GROUND WUATER OBSERVATIONS 5 e SRBIRS el - ; Du: s[4/ 70 Date Fia.6l5/ 70
R FT  AFTER HOUKS S1Z€ 1 0 tuq‘gﬂ:z ELEV . 573, 0!
e — Dishiond | " wies s 2200 noks
x |casine sAupLE sLOwS PER 67 ol ol bohiay redo oenTiFicaTio !
E ’:::s #o [TveE|ren | mEC 0@!": "::c:‘::';::tl ’:; 't' COS:ISY c“‘:'c"t SeMamKa INCL co"o;: too":°°:
Coiidny PO e TR [reoiel ‘U) aEe Ty WARKL TRTER, trans W Wao, 90
; - 3 _ Run #1| Concrete
11 C 24m24" 2'0% 7 ‘ 2101
VR M 7. - Run#2 Pty
L2 claanz4n 401 R I 4rgm! Concrgte 5 »
HY | i " 9 -_Mn"' H
& | 3 10 #3 | Concrete; trace of Dolomite,
| ! 10 - -
| I 13 ;
b 3. C.60"60" 9'Q". 11 9to,
! 10 - 12 Run
11 #4
[ 11 12'0" . Top of Rock
b~ ' 0“76 oy 15, | gon GFaY/White Shale and Dolomite,|
~r ———{——‘H——Qﬁ : ! : JLdrosstone,
; s ;, ; - ' " | End of Boring = 140"
= i
20 - : ' .
:_ i {
! |
, | | B :
1 10 l | | "
; R T , i T #Note: Filled hole with water on completion.
— R ) , water down 21" on June 6.
' g g | )
i A il
i i | ! ]
A ! |
F | -
b} = g
R | P
R | 8 ! [ i
i
'i i -
m = ! T
GRGUND SURFACE TO _____fT, useo T casing THEN “easimo’ to o _ry DOLE NO. y.3 |
H 0.0RY w: WASHLD [ XN 184 araAuQeER VP L UNCISTUABED PiRTON C =COARSS
‘ Ve UNDISTUREED BALL C.Nlcl TrTmINWALL Ve YANE TESTY M = MIDIUN 3
| 0.E - OPEN END SAMPLER S - SPUIT TUBE SAMMLER LS. A. . MOLLOW STEM AUSER |
{ : PROFORTIONS USED: TRACE == 0-10%, UME = 10.20%, SOME = 20.35%, AND = 3s.s0%. """™F e




Plate VII
:}L:E. dhD i, diaw. cuent NIAGARA MQHAWK POWER CORP, .0 ¢ no V- !
120 Mountein Rond -— P.O, #23138 "PE%Z"___.se
PROJE N =,

Seyraour, Cennesticut

BORING LOCATIONS

B-742

»OREMAN —DARILLER

ag instructed by Engineer

PROJECT NAME

DH - AM « RS 1+ INGHAMS HYDRO NON— T ERIFLOY M
[ nsPECTOR : W wocaton  TOWN OF MANHJ:,IM l;&o.rr
| HERKIMER _CO., NEW YORK ™
SHOUMD WATER O3SEAVATIONS YeRE SRR v e Dm Slm ﬁllO[ 7ODm Fm6[ lOl 70
.} FY AFTER ______,_ HOUkS SIZE 1 D tuquct ELEYV )73 Q. :
ar F1oartEm — MOURS :::::: ::“ D g Di;:.';mnd! G'Q!U" wATER ILZVM
\ o - [ 4 i 4 ]
x [casime ] foien ST | e | educt Fiete mentincatiow or son
v PER wo |ryee|rEn ImEc | o' o0 | (FORCE Ow Tuge) | PERFT | CONSIST | OEPTM | Azu WiTen gl
o FCOT” oe Jear hrs] (4! KR T . SCAMS IN ROCK, ETC
: ' Moved back on boring at request
; of Engineer,
i
| ;
2
]
|
{ i
5 . . : :
. ! : Y 114%%  START Phase.2 .
i L = 15.. Run‘ - Gray/wnite Volomite- !
5 i 1 #1 115" Limestone, |
. i 11 Coacrete
j ] 11
i | ‘__ C_602,50" 1901 1 19'0"1
: = 13 #2 ’
: ! 14
FIARA T : 14
i ! 2 C 54" 54"23'6"' e 236"
: | i ' ‘ I 18- ik Run
! o ; : ; 17} #3 | Gray/white Dolomite,
i {e 17!
] S T e 16
; 13 C 60" 60" 286" | 17 | 286
: | End of Boring - 28'6"
;r £
J
l *Noto; water running out of boring, very slow.
t |
; i e [}
GRLUND SURFACE TO______FT, vseo * CASING THEN “CASING TO______#T HOLE MO V.3 |
0.0av w: wASHED PimT Avayaer YP L UNDISTURSED PisTON C = COARSK T
B UNCISTUREED BALL CHECK TeTMINWALL veVANE TEST M = MEDIUN
0.5 - OPEM END SAMPLER $5. - SPUIT TUBE SANPLER H.S. A, - NOLLOW STEM AUGER b
24 PROPORTIONS USED: TRACE == 0.10%, LTTLE = 10.20%, SOME = 20-35%, AND = 35.50%. T T'NF

- ———— . P

e by —— -




~ sy =

Plate VIII

B | eanTEovive g e D
: UL'BL?LU shaetly duv. l cuent: NIAGARA MOHAWK POWER CORP, iR o el
: & 120 DMlcuntein Road . P. O, #23138 T
i S S R gt v I o
g Seymour, Conpecticut B-742. ' a: ui'::t)f':;g?d by Engineer
[L g} *OREMARM —DRILLEA PROJECT NAME
: & DH. AM - RS {INGHAMS HYDRO NON-OVERFLOW DAM
§v . [ wseEcToR : ﬁ,‘ cocaton TOWN OF MANHEIM |
} ¥ HERKIMER CO., NEW YORK || oms »
e MY REM' | ow sud/19/70 o, 5., 6/23/7
'L AT FY AFTER NOUkS SIZE ' 0 . ’uq.'l‘ég ELEV 573- 0'
% Bt Y AFTER MOURS :::::: :A'LL : Dia:i;aond! cnoiuuo wATER !LtvM
« |casine SAMPLE SLous PER 6" |comina | OENSITY | sTRata FIELD 1DENTIFICATION OF 3O
- 8.L0wS 3 O SANPLEAR TIME oR CHaANGE . "
R e b L TR e e R win wATER, 3caus n Rock EvC
: 10 Run # — Gray Concret
1/ C 24M22" 20" g | 2'0"
] 10 | . un #2
i 2| C 241224 4'0" 10 40" | :
s i : 12_ Run #3 5f2¢ .
15 ] Lay er Dolomite (from to
ls 7'8" 7'8")
16__| ; 1gn 1gn
3: C 60" 62"‘ 9'0'-’- 14 9|0|| conC?‘ete(from 78" to 120 )
' 14 #4
13 . 12'0"
L~ “17 ; Gray/ Vhite Dolomite
i 4 C 60"62" 14'0" 19 * 140" (from 12'0" to 14'0")
(e : R 14 | Run
' | 12 #5 | Concrete’
i € 3 13 ( from 14'0" to 34'6")
: S 13
i 5 C 60'"60"19'0": : L 14 | 190"
a0 bl 12 Kun :
i ! | #6 2
; 5 P 12
: - A e b
6 C 60"60" 24'0"‘ 13 24'0"
25 ol ! ! i 14 Kun :
4 T s : 13 ! #7 ,
.’ o te 14 :
i oA 14 .
1 LT C 60"60"29%0" | 14 29'0"
\. 130 j i 1 !4' . 3] Run |
N B 13 #8 . |
. o 4 .
* % ] . 5 l ls )
: C_60"60"34'0"; 2 14_| - | 340 : |
£ s ! 17 TTRun| 34'%" |
¢ . : 18 | #9 Gray/White Dolomite-fracture
il 19 | A
9. C_48"48" 38'0" ~ 120 | 380",
i T o R R | 5 ! [ End of Boring - 38'0"
801 #Nuie; Filled hole -water stable in boiring--no loss or gain, ‘
GROUNO SURFACE TO______FT, vseo LCASING  TWEw “eASING  TO 2] T’WL‘ HO. A.1l |
0. oAy w: wAS~LD TR Aveuoen UP L UNDISTURDED PISTON C o COARSE 7
U!= UNDISTURBED BaLL CHECK T THINWALL VeVANL TEST M = MEDIUM
O - OPEN END SAMPLER S5 T EOUT TUBE SAANER  HLSL K. . NOLLOW STEM AUGER ek

o PROPORTIONS USED: TRACE = 0-17%, UTTIE = 10-20%, SOME = 20-35%, AND = 35.50%.
2 " . P . e b - s s SoSS  CSR  AS  S t S S = St -




g Plate IX
’ QAIETROTIY n A
| | [ vl‘Ug feail ;15, LG, cuen: NIAGARA MOHA WK POVER CORP. ::f;'}fﬁ;—z——
, % : - 120 Mountain Road . p... mp:oo' 123138 ‘ -
E ERMAES T BORING LOCATIONS
i B ! Seyuronz, Conpecticut B- 742 as instructed by Enginecr
POREMAN —p.".tg' PADJECY NAME
' ;ff;. DH - AM - RS I INGHAMS HYDRO NON-OVERFLOV” DAM
¢ Mseecron iy FMecarion  TOWN OF MANHEIY 1
P | - | HERKIMER CO,, NEW YORK! °'s¥ |
5 : GROUND WATER OBSEAVATIONS . l o s iR COI:I'XM D:li Start 6/12/7%ne Fia. 6/16/7C 1
AT ______FT  AFTER wouks  F 512€ 10 s i sutffﬂcz ELEV 573.0'
AT ______FT aFTER HOURS ::::t: ::u. e 4 Dia:;'x,q_nd,y cnoiuuo waten eev _¥see note ,
== = |
+ | casing SauPLE 8LOWS PER 6" | CORING | DENSITY | STRATA fncto AT L $
- ALows P OM SAMPLER TIME oR C=ANGE . SR 5 n }
S e et g o s TR G R LR wi3n waTEn, 3eaus i nocx.tre
g 1] Ci18"13" 1'%" 7 Run #1
E | i B i 8 v | 16" Gray weathered concrete -
4 2| C 18"20" 3'0". : 10 . © Run 2 top 12" to 18"
X i : : 18 | 30
il 22 | Kmes
‘ gl isiaiN | 17
3 Ci54"54" 76" 9_| = T g
; l |3 T Rud - Gray Concrete; some decayed
lf; #4 | stone. £
) l . : V.
1 . = 16| | §
4] C.60"55"12%": ; 16_{ 126" { 3
L~ 4 ¥ . Run ¥
| ' 25 s | #5 | 4
3 i TERY 23 : oSl N
E 7 P ‘s 27 - 11
E || eIy %% 17'6"
! i | S T | 26 Run #6 |
l I 6 C 1212 186" 28 18'6" 4
. i 5 ; fris ] , 25  Run 3 |
E | ¢ i S s 4 25 #7 - i 4
. T 7] C 48487 3267 23 L2206 E
E [ L | TN Run/ { 1
? ' go g8 | |
3 i N e 5 ki {20
8 Sl R e T 19 -
E i 8.C 60"57"27'6" 2 276"
E | ; R . 20 | Kun
E | _ . %_%_ #9
! b 9 C 60" 601 32 2071
- 60" 60" 32°6" — 120 13200
k| ’ = gg—-r %
; 10._C_60" 60" 376" zz_. 37'¢" Concrete |
- £ l - - -
E 1. i - 1 2 T Run \
| | ; zoq #11 :
f [sv ! 26 |
: ‘" GAGUND SUMFACE TO_____ T, useo L cASING THEN " CASINO YO FT LNOLE NO. A2 |
0:0Ry w: wASwED PimT AvAVILR VP UNDISTURDED PISTON C-é“lst ‘l
Vvl : UNDISTURBED BALL CmECK TeTminwall VevaNg TESTY M = MEDIUN
0.E. - CPEN END SAMPLER $.5. « SPLIT TUSE SANPLER H.S.A. - HOLLOW STEM AUGER
: PROPORTIONS USED: TRACE == 0-10%, UITTLE ='10.20%, SOME = 20-35%, AND = 35.50%. = TNE




T R, Plate X
"F TESTIMGE Mo I SHEET.2___OF
SEILTESTIG, L6, | cutnt: NIAGARA MOHAW K POWER CORP. ¢ so _Ac2
120 Picuntain Road L:__:.-._t_zt__P%Q,;#Z3138 : e
: : Seymour, Cennesticut syt SOATIS OGN,
*OREMAN —DRILLER l $A0JECT uut’Bngz azin ted by Engineer
' Lo DH - AM - RS 'INGHAMS HYDRO NON-OVERFLOW DAM
WErEeTon .| wocaton TOWN OF MANHEIM —
' ' HERRIMER CC., NEW YORK .
‘ GROUNO WATER QDSEAVATIONS l Pl R, e m 2 Dni- Sjan 6/12/ 7%, 5.6/16/70
£ | - Proaeree wors |1 suze 1o - Fidy sufrae tev _ 573 0"
% av FT  AFTER MOUAS :::::: :"“ i : Dia;"x;ond ! uo'fmo water ey _%sge note
? r |casinG sauPLE aLowS PER 67 CORING | OENSITY | STRATA 2 “lbv‘“"m“"“
& : BLOWS 5 OM SAMPLER TiMg oR CHANGE . o OF s0iIL
B B i il Bl o e T o i R KL P T i e
= R 11: C 4841 416" 8 Eun?l G"a'g concreteEW
] E n S ;
TP rE S nlEEasa s |
127 C 24720 436" 20 . 4§'6 3 no stone between an H |
E I b - <2 , ‘ { Gray/White fractured Dolormte.
. 45 - End of Boriang - 43'6"
' | i 1
] 50 ! | :
: ‘L:" (’\ . B & N : . a 4 S A i
- E o~ ; - Note Wa.t‘er down to 15 at 4:30 PM on
E | %% ; *| Jung 15, 1970, On Juné 16, 1970
4 5 ' | i ; : i water flowing out of hole before last
- ; 24" run; after run, water advanced
E | L ' . up hole at 30"/min. or better.
E § oo 7 i :
E 1 [ B
. 65 -
i : A S
] 8w A A
¥ b (3 4
: : 9 |
|70 ——
§ !
. IS
prer | :
| }_;_q ' |
9 GROUND SuRFaZE TQ rT, . USED " CASING THEN "eASING 1O Py INOLE NO. A2
J o:0RY w: waSHED [ XN 1} At AUGER VP UNDISTURBED PIsTON C = COARSE
I O UNDISTURBED BaLL $mECK T THINWALL Vo VANE TEST . M = MEDIUN
N | 0.6. - OPEN END SAMPLER $.5. « SPLIT TURE SAUPLER H.S. A, - NOLLOW STEM AUGER
: E‘ PRO2ORTIONS USED: TRACE = 0-10%., LITTLE = 10.20%, SOME = 20-35%, ANV = 35.50%. Vo I




TrOREMAN —DRILLER

TINSPECTOR

Seymour, Connecticut

s m E s o riate Xl
MULTESTIG. 116 NIAGARA MOHAWK POWER CORP 's"“'—L-T !l
S‘,al.,;()a ;!ountmnglioad e P. O, #23138 o B :
3 _-—— 4

[ “saoacct wo

. B-742_

-

DH-. AM - RS

PROJECT NAME

| INGHAMS HYDRO NON-OVERFLOW DAM

LOCATION

TOWN OF MANHEIM
HERKIMEZR CO., NEW_YOR.

BORING LOCATIONS

as instructed by Engineer

OFFSET

R S B o e Vs

RN e AN LR 0 o AT TR

R i e CU R

#

PROPORTIONS USED: TRACE == 0-117%,

UTTHE = 10-20%, SOME == 20-35%, AND = 35.50%.

S
GROUMNMD WATER OQBSEAVATIONS TYeE ' e "‘3"‘° B Cﬁi’ﬂ;‘i Dase Sun6/5/7° Q727 IV Date Fia. 6/9/70
ar fT arTER NGUKS size 10 wnuh ey _573,0'
vt aren——woums | L T T Diamond! crime wares vioABee Bote
z C.Atso;:sc sSamPLt — l::"s‘:.(:t:u :9,7.',}: o!;:n: :::':‘;‘( .‘[2“:“:1;2':"‘::':: Loo":oo.:
S].rer fwo frveeirem |mec | o | troRcE ox Tuse) Xn 6T | contiay | pesTu oo ecgalt g R
- fooT 0-6 [ 6-12 [12-18 MO1SY CELEY
. un $1
1(C ,24"%?.4";[ 2'0"i 10 ! - 2'0"} Concrete - with large stone
] 11 ] 5
7 2 € 24H 1% AT 1] Rn:. 0#'?! aggregate
L i W B R e 60 | Run
3, C _18"24" 56" ; 14___f grgn|
12
E= 13| e
f 4 C 48'"48" 9'%6" 15 “gugn
10+ - { . }g—- Rgm
C 136"36" 12'6' 13 | 15'6"u
e : 14 | " Run|
& 164 .| #
o I 15. .
L g 15
- 6 .C 60"60"17'¢" 14 | 176"
l | ik l;__ Run
I , 1
P e 15 -
s 5 o 15 :
i l + —ﬁ -
7:C 60"60" 22%6" ' 16 22'6"
{ 15 Run
! i j! : 5 14 #8
I ! i I 15|
e P 15
! | 8. C 60"60" 27'6". 16 276"
T ot 16 Run
8 14
: | 15 id
b AR T 16
9~ C 60" 607 3276™ 6 lszrem
5 R T 6 330", Top of Rock
, 15 Run ; i
1T 1T #10 | Gray/White Dolomite, Limeston¢
35
L 19 fractured,
l il 20
| 2 10 . Q_O" 60" 37%" 20 37'6" :
. r—l | R il | End of Boring - 37'4"
.v | *Note: Making water' very slow streaz_r_u_éj_?[__o _gg_te_r_qg_mpl_e_ttonL
GROUND SURFAZE 1O rr, vseo S cAsiNG THEW “casing 10 rr lHOLE NO. A.3
0 DAY w: WASHED PiPIT AvAayasn VP UNDISTURDBLD PISTON C :=COARSE
CO: UNDISTURIED BALL CmECK TetuinwaLL vevang rese M = MIDIUN
O . 0PN DM SANLER §5. - SPUT TURE SANPLER  H.S.A. . NOLLOW STEM AUGER radih
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}" PLATE XII ‘
NIAGARA MOHAWK POWER CORPORATION | i i
: ; INGHAMS  DAM 4 w1
3 NON-OVERFLOW SECTION : , ;1
| WATER LEVEL OBSERVATIONS e
- T L ELEVATIONS OF WATER: IN HOLES
- 1970 | aev. | ewev. |TENP- fe
B 5. F ko V-1 -2 V-2 A-3 -3 :
i & : i i
- JUNE 12 657.0 | 68, : 573.0 | s73.0 | s72.29 ,4
{ JUNE 15 658.5 el | . | s73.0 | s73.0 | s71.62
JUNE 16 657.3 68 : - | s73.0 | s73.0 | s71.3s }
¢ JUNE 17 657.8 68 < ‘573.3 | 573.0 | 573.0 | s71.33 |
£ JUNE 18 658.0 68 573.3 | 570.08 | s73.0 | 572.25 1 ]
- JUNE 19 662.5 | 559.7 | 68 §73.0 §73.3 | s73.1 | s73.0 | s72.33 { ]
JUNE 22 660.3 | 555.5 | 57 §73.0 §73.3 | 570.75 | 573.0 | s72.33
JUNE 23 659.7 | 555.3 | 60 572.17 | 573.3 | s70.50 | 573.0 | s72.25 f ]
JUNE 24 | 656.3 | 553.3 | 0 | s73.0 | 571.83 | 673.3 | 670.00 | 573.0 | s§72.17 il
JUNE 25 655.9 | 552.9 | 63 | s73.0 [ s71.37 | 573.3 | ses.ou | s73.0 | s72.33 - 8
~ ] e 26 6s7.7 | ssau | 67 | s73.0 | stoe2 | sra.3 | ses.so | s73.07 | s72.47 '3
JUNE 29 661:0 | 552.5 | 5 | s73.0 | s70.08 | s73.3 | sp0.08 | s73.0 | s72.08 | . -
- ome 30 | esr.t | ssa.e | ew | s73.0 | ses.ss | 573.3 | ses.83 | 573.0 | s72.33 : "
JULY | 661.0 553.5 | 68 573.0 | 569.58 | 573.3 | 570.33 | 573.0 572.25 | ;
- wirz2 | ese.o | ssa2 | es | s73.0 [ ses.wz | 5733 [ses.s2 | s7mo | sr2.3 | 0
- JuLy 7 660.7 | ss3.1 | 72 | s73.0 [ ses.e7 | 573.3 | se0.02 | 573.0 | s72.21
- JULY 13 660.7 | 553.1 | 7s | 573.0 | ses.29 | 573.3 | see.67 | 573.0 | s72.08 | 3
- JULY 21 662.0 | 559.7 | 7w | s73.0 | s68.33 | s73.3 | s73.0 | s73.0 | s72.29 |
a JuLy 27 660.9 | 553.1 | 8 | s73.0 | ses.os | s73.3 | s71.33 | s73.0 | s72.17 1
- | |
- AUGUST 4 661.3 | 553.0 | 82 | s73.0 | ses.67 | c73.3 | s70.83 | s573.0 | s572.29 ! 4
E | AUGUST 11 | 6s9.3 | ss2.8 | 8o | s73.0 | ses.33 | s73.3 | s70.50 | s73.0 | s572.08 :
wcusT 18 | ese.9 | ss3.0 | 72| s73.0 | ses.2s | e7a.3 | s70.62 | 673.0 7} 57217
SEPT. | 656.8 | 552.9 | 70 | s73.0 | s70.08 | s73.3 [s71.25 | s73.0 | s72.21
? SePT. 9 | es0.5 | ss3.0. | e | 573.0 | se9.83 | 573.3 | s7i.50 | 573.0 | s72.25 s
SEPT. 15 g61.2 | ss3.0 | s2 | s73.0 | s7r0.00 | S73.3 | s71.75 | s73.0 | s72.2
SEPT. 21 . | 661.6 553.0 69 §73.0 | 570.17 §73.3 | s72.00 | 573.0 572.17
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~ Power Dam at Inghams Mllls .

(9. e
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et Lt

Little Falls," Nov. 4.—The hog dam
fn the East Canada creek at Inghams
Mills - {s rapidly nearing compiction
and §s attracting many visitors from
all parts ot the State. Tha structure
is being crected by the Jast Creek
Light and Power company and (s
three miles east of this city. When
completed in about a month it will
furnish power that twill be sold to the
Fonda, Joanstown & Giloversville
Railroad company and to the villages
{in the Mochawke valley east of this

gy, S0 proposey Little, Fulls &

Johnstown Railroad company will llm
use power from this plant.

The dam Is said to be the highest-
of any In this part of the State and it
built in a narrow gully in the East
Canada creek. It will flood the valley
back as far as Dolgeville. Already :
the dam is halt filled and all um&
remains for Its completion {a :
building of a2 small section In th '5
center. The artifictal lake that.wil{™f
be mede by this large body of weted :

NEWSPAPER CLIPPING FROM SYRACUSE HEARLD

- NOVEMBER 5, 1911

promises to become & popular summet i
[re_aort‘ for Little Falls, . -... veimad
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