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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 conditions
at the time of inspection along with data available to the inspection
team. In cases where the reservoir was lowered or drained prior to
inspection, such action, while improving the stability and safety of
the dam, removes the normal load on the structure and may obscure
certain conditions which might otherwise be detectable if inspected
under the normal operating environment of the structure.

It is important to note that the condition of a dam depends on
numerous and constantly changing internal and external conditioms,
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 somec 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 "Probably Maximum
Flood" for the region (greatest reasonably possible storm runoff), or
fractions thereof. Because of the magnitude and rarity of such a storm
event, a finding that a spillway will not pass the test flood should
not be interpreted as necessarily posing a highly 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: Ephratah Dam (I.D. No. NY 178)

State Located: New York

County Located: Fulton

Stream: Caroga Creek (tributary of Mohawk River)
Dates of Inspection: October 16 & November 3, 1978
ASSESSMENT

The Ephratah Dam is a buttressed concrete and cyclopean masonry structure.
The visual inspection revealed the following deficiencies:

1. The concrete portions of the dam exhibit signs of major deterioration
as indicated by the extensivas seepage which appears on the down-
stream face. Gunite and epoxy injection treatments have failed
to control the flow. Cold joints formed during the concrete pouring
operations are believed to be the primary path for this seepage.

This deterioration may diminish the structural integrity of the
dam. Therefore, seepage and stability investigations are required
to determine the type and extent of remedial measures needed.

(8]

Repair the erosion on the upstream face of the earth embankment
near the north spillway buttress and place erosion protection
material. Monitor periodically the void observed at the toe of the
north spillway buttress on the downstream face to determine if
further movement is occurring.

3. Remove debris and silt which has accumulated in the outlet channel
of the reservoir drain.

4. Periodically monitor the steep slopes of the earth embankment to
determine if remedial measures are required to prevent erosion or
sloughing.

An engineering study should be initiated immediately and completed within

1 year concerning the seepage and stability investigations. The remaining i

: deficiencies require remedial work which should be completed within the next i
i construction season.

~ The discharge capacity of the spillway is inadequate for all flow in
excess of 17% of the Probable Maximum Flood (PMF). The spillway is not con-
! sidered seriously inadequate, based on the Corps of Engineer's Screening
Criteria, since the dam is a gravity structure and the stability analyses
indicate that the dam is not unstable during a PMF event.
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Additional spillway capacity may be achieved by permitting flow over
the arched sections of the dam, in which case the spillway capacity would
approximate 44X of the PMF.

e

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

Approved By: k (7/8 /”MQ/I‘/M/\

Col. Clark H. Benn
New York District Engineer
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Overview of Ephratah Dam

Downstream Face Looking North




PHASE 1 INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM
EPHRATAH DAM [.D. No. NY 178
DEC #456
MOHAWK RIVER BASIN
FULTON COUNTY, NEW YORK

SECTION 1: PROJECT INFORMATION

! 1.1 GENERAL

a. Authority

he 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.

S——

v

H b. Purpose of Inspection

: The purpose of this inspection and report is to investigate and

(8 evaluate the existing conditions of the subject dam in order to

' identify deficiencies and hazardous conditions; determine if they
constitute hazards to human life or property and recommend remedial
measures where necessary.

1.2 DESCRIPTION OF PROJECT

| a. Description of Dam and Appurtenant Structures

The Ephratah Dam is a 760 feet long, buttressed concrete and cyclopean
masonry dam containing an ogee spillway, 3 arched sections, a concrete
gravity section and an earth embankment section. The maximum height

of the dam is 65 feet. The ogee spillway is 251 feet long and hias a
crest elevation of 974.15. The three buttressed arch sections immediately
south of the spillway are each 60 feet wide and have a crest elevation

, of 977.15. The north buttress forms the north edge of the spillway

F and has a top elevation of 979.15, 5 feet above the spillway crest. An
earth embankment with a concrete core wall extends northward from the
north buttress a distance of 245 feet. The top of the core wall is

at elevation 978 ¥ and the top of the earth embankment is at elevation
979%. The top width of the core wall is 2 feet and is sloped with a

‘ batter of 1/2 inch per foot. * A 3 feet diameter reservoir drain is

‘ located at the base of the middle arched section. The flow of the drain
[ is controlled by a manually operated butterfly valve located in the

‘ building at the toe of the dam. The power generation intake system is
located on the upstream face of the south abutment. A 6.5 feet diameter
wood stave pipe carries water from the intake 2 miles to the power plant.
All regulating outlets are operational.

b. Location
The Ephratah dam is located on the Caroga Creek, a tributary of the
Mohawk River, at about 3/4 miles south of the Village of Ephratah.

c. Size Classification
The dam is 65 feet high and is classified as an "intermediate" dam
(between 40 and 100 feet high).
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d. Hazard Classification

The dam is classified as high hazard because of its location,
about 3/4 miles upstream of the Village of Ephratah.

e. Ownership

The dam is owned by Niagara Mohawk Power Corporation, 300 Erie
Boulevard West, Building D-2, Syracuse, New York, 13202, Tel:
(315) 474-1511.

f. Purpose of the Dam
The dam provides storage for power development.

2. Design and Construction History

The dam was designed by Barclay Parsons &-Clapp, Consulting
Engineers, 60 Wall Street, New York for Mohawk Hydro-Electric
Company, 60 Wall Street, New York and was constructed by Empire
Engineering Corporation in the summer and fall of 1910.

h. Normal Operating Procedure

Water releases from the Ephratah Reservoir are passed through the
intake located in the gate house on the southeastern side of the dam.
Flow regulation is provided by electrically operated inlet regulating
valves at the entrance to the inlet chamber. Water passes through

a screen to the inlet chamber then to the penstock and through the
surge tank to the power house. Quantity of flow through the penstock,
used for generation of hydroelectricity depends on the water level in
the reservoir.

PERTINENT DATA

a. Drainage Area (sq. mi) 52
b. Discharge at Dam Site (cfs)
Maximum known Flood: March 18, 1936 1,870
(E1. 975.6)

Spillway at Design Pool (El. 977.15) 4,280
Maximum Capacity of Reservoir Drain 260
Maximum Capacity of Penstock 320
Total Discharge, Max. Pool 4,860
Average Daily Discharge Unknown

c. Elevation (ft. above MSL-Datum)

Top of Dam 979.15
Max. Design Pool 9711
Spillway Crest 974.15

d. Reservoir

Length of maximum pool, miles 0.8

Length of Shoreline (Spillway Crest) miles 1.5

Surface area (Spillway Crest) acres 30
e. Storage, (Acre-feet)

Spillway Crest 600

Maximum Design Pool 690

Top of Dam 750

—
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f. Dam
Embankment Type: Earth

Length (ft.)
Buttress Dam 3 arches @ 60 ft. =180 ft.

Impervions Core Concrete Core Wall

330

979.15
12.00
None

Crest Elevation
Crest Width, ft.
Grout curtain

g. Spillway
Type: Ogee
Length, ft.
Crest Elevation MSL
Upstream Channel Not visible
Downstream Channel Slate bottom

2151}
974.15

h. Regulating Outlet

Upstream - 1. Inlet of reservoir drain

2. 1Inlet of penstock

Downstream - None

B A PR NN M1, ot

Penstock :
Diameter (feet) 6.5 i
Elevation, MSL 949.0

Capacity (cfs) 320

Reservoir Drain
Diameter (feet)
Elevation, MSL
Capacity (cfs)

Unknown
260
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The Ephratah 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 Adirondack 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 vears 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 from 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.

The "GCeneral Soil Map of New York State" prepared by Cornell University
Agriculture Experiment Station indicates that the soil in the vicinity
of the dam is Charlton. Charlton soils are of glacial till origin and
residuum from chist, gneiss, and granite. This soil is a stony silt
and sand with a trace of clay. Boulders are numerous. Rock outcrops
occur frequently. However, the depth to bedrock is extremely variable.
The overall drainage is good with a rate of runoff dependent upon the
degree of slope. Internal drainage is moderate.

c. Dam and Appurtenant Structures

The dam was designed by Barclay, Parsons & Klapp Consulting Engineers,
60.Wall Street, New York, NY. All drawings available have been included
in Appendix F. The design of this dam includes a cyclopean masonry
spillway which is buttressed at both ends, three reinforced concrete
buttressed arch sections a gravity dam section, and an embankment section
with a concrete core wall. All concrete elements are founded on and keved
into the shale bedrock or hardpan. A reservoir drain is located at the toe
of the center arch. An intake is located at the south end of the upstream
face. Water is drawn-off from the reservoir and tranamitted to the power
house via a 78 inch diameter wood stave pipe.

No information regarding the construction of the dam was available
other than the year of construction and the contractor, that being
1910-11 and Empire Engineering Corporation.

The reservoir level is recorded continuously at the intake. Any other
information concerning discharges and maintenance is on file at the
power house. No operating manual is available.

SECTION 2: ENGINEERING DATA
2:1 DESIGN
a. Geology
b. Subsurface Investigations
22 CONSTRUCTION RECORDS
2.3 OPERATION RECORD
2.4 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.
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SECTION 3: VISUAL INSPECTION

3.1

FINDINGS

a. General

Visual inspection of Ephratah Dam and the surrounding watershed was

conducted on October 16 and November 3, 1978. The weather was clear and the tem—
perature ranged in the thirties. The reservoir level at the time of
inspection was 973.0 or 1.15 feet below spillway crest.

b. Concrete Structure including Spillway

The concrete portion of the dam was gunited between 1969 and 1971

on the upstream face of the arched sections and on the entire down-
stream face. Considerable cracking and spalling of the gunite surfaces
were observed. Extensive seepage was also evident coming through and
under the gunite. Some downstream face drains placed through the

gunite to relieve the seepage pressure were flowing full. Cracking

of structural concrete was observed at the crest of the arches. Cracking
extended completely through the top of the dam, but the gunite covering
masked the depth of the crack. Cracks were previously repaired and

have cracked again. Photographs taken by Mr. Levett during the reservoir
drawdown in October 1978 were viewed. They indicated that the upstream
face of the spillway is experiencing separation along horizontal planes
which are assumed to be the location of cold joints during the pouring
operations. The separations are considered the potential source of

the seepage observed on the downstream face. The structure is founded

on shale bedrock which also provides energy dissipation at the toe of

the spillway. The seepage and cracking noted above may be adversely
affecting the stability of the structure.

c. Earth Embankment Sections

The earth embankment portions show no signs of major distress. However,
the following problem areas were observed: Erosion of the upstream face
near the north buttress of the spillway is probably due to wave action
and the lack of energy dissipating material such as riprap. The void
and seepage observed near the toe of the spillway at the north buttress
may be related to seepage along the earth-concrete interface or related
to seepage from the jointed shale bedrock. The embankment slopes appear
to be excessively steep.

d. Regulating Outlets

The 36 inch reservoir drain is operational, but was unobserved due to
siltation of the outlet channel during the previous drawdown. The
hydro-electric generation intake and transmission system is operational.

e, Downstream Channel

The downstream channel is primarily shale bedrock and appears to be
in good condition. The reservoir drain channel has silted-in and requires
cleaning.

e




f. Reservoir

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

EVALUATION OF OBSERVATIONS

Serious deficiencies were observed which should be investigated
immediately to determine what corrective action is required, these

are the seepage and development of structural concrete deterioration,
and erosion of the earth embankment slopes near the north buttress of
the spillway near the reservoir level on the upstream face and at the
toe of the dam on the downstream face. These deficiencies do not
represent conditions of imminent danger, however, remedial action must
be undertaken as soon as possible. The minor deficiencies may be cor-
rected or monitored by maintenance forces.
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SECTION 4: OPERATION AND MAINTENANCE PROCEDURE

4.1 PROCEDURE
The Ephratah Dam is a power dam for Niagara Mohawk Power Corporation.
A 6.5 feet diameter wood stave pipe (penstock) carries water from
the reservoir to the power plant. The penstock is connected to a
surge tank before it reaches the power plant. The flow through f

P —

the penstock is controlled by a valve connected to an electrically operated
control mechanism located on the south-eastern side of the dam. A 3 feet
diameter reservoir drain located below the middle arch is operational. The
flow through the drain is controlled by a manually operated butterfly valve,
located in the control building at the base of the middle arch.

4.2 MAINTENANCE OF DAM
There is no operation and maintenance manual for the project. The
embankment is in good condition. The ogee spillway was treated with
gunite and face drains were installed about 8 years ago. The gunite
deteriorated and spalled in many places exposing wire mesh. There are
voids underneath the spillway toe and near the base of the north buttress.
There are cracks in the three arches and some calcification is evident.
Seepage was observed through spillway and arches.

e ie le i
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423 MAINTENANCE OF OPERATING FACILITIES
The valves in the reservoir drain and in penstock are operational.

A

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

43S EVALUATION
The spillway and arches need repairs.

e
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SECTION 5: HYDRAULIC/HYDROLOGIC

R § DRAINAGE AREA CHARACTERISTICS
The Ephratah Dam is located on the Caroga Creek, a tributary of the
Mohawk River. The drainage area at dam site is 52 square miles. The
topography is characterized by steep slopes interspersed by numerous
lakes and swamps.

W
ro

ANALYSIS CRITERIA

Information on the PMF for Ephratah 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 Ephratah Dam and its watershed are located within the sub-area 16

of the Mohawk River Basin, Little Falls, N.Y. to Mouth. The computed outflow
resulting i¢rom one half PMF and PMF are 12,500 cfs and 25,000 cfs respectively
(Appen-iix D).

S 3 SPILLWAY CAPACITY
The ungated ogee spillway is 251 feet long and the maximum
head possible between the crest of the spillway and the top of the arches
is 3 feet, The top of the dam is 2 feet above the top of the arches.
The computed maximum capacity of the spillway is 4280 cfs.

5.4 RESERVOIR CAPACITY

The reservoir capacities at the crest of the spillway and at the top of
g the arches are 600 acre-feet and 690 acre-feet respectively. The storage
capacity curve is shown in Appendix D. The curve indicates a surcharge
storage above the spillway crest of 91 acre-feet which is equivalent to
a runoff depth of .033 inches over the drainage area.

! 5 e FLOODS OF RECORD
The highest and lowest water levels recorded since completion of Ephratah
Dam are as follows:

Date Elevation Discharge
(feet) (cfs)

Highest 3/18/36 975.6 1550 over spillway
320 thru penstock

Lowest 10/5/78 923.0 0

1 5.6 OVERTOPPING POTENTIAL

'f The maximum capacities of the spillwav, penstock and reservoir drain are

2 4,280 cfs, 320 cfs and 260 cfs respectively. The PMF outflow being 25,000
: cfs, the spillway can pass only 17% of PMF and the spillway coupled with the
: penstock and reservoir drain can pass 19% of PMF. Again, the spillway

&
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alone can pass 34% of one halt PMF (12,500 cfs) and the spillway coupled
with the penstock and low-level drain can pass 39% of one half PMF.

The dam, therefore, will be overtopped by 27 inches and 4 inches of water
due to PMF and one half PMF respectively,

EVALUAT TON

The spillway is {nadequate to pass one half pMF, However, based on
the Corps of Engineer's Screening Criteria, it is not considered
seriously inadequate, since the stability analvses conducted (see
section 0) achieved adequate factors of safety during overtopping
(PMF event).
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SECTION 6: STRUCTURAL STABILITY

6.

1

EVALUATION OF STRUCTURAL STABILITY

a. Visual Observations

The visual observations did not indicate any signs of major distress

in connection with the earth embankment. The concrete structure,
however, exhibits signs of major deterioration as indicated by the
excessive seepage which appears on the downstream face. Gunite and
epoxy injection treatments have failed to control this flow of seepage.
Cold joints formed during the concrete pouring operations are believed
to be the primary path for this seepage. Extensive engineering study
and rehabilitation will be required to control the flow of seepage.

b. Design and Construction Data

No design computations or construciton information regarding the structural
stability of the dam are available. A structural stability analysis was
conducted by Mr. Ralph J. DeStefano of Niagara Mohawk dated July 16, 1971.
The results of this investigation are as follows:

Case 1 - Water at normal pool: Elevation 974.15

Case 2 - Water at 100 year storm level (3,000 cfs): Elevation 976.2
Case 3 - Water at PMF level (46,000 cfs): Elevation 984.6

Case 4 - Same as Case 1 and includes ice pressure (5,000 1b/1f)
Case 5 - Same as Case 1 and includes Seismic analysis (Zone 2)

All cases assumed uplift pressure at 1007.

Case Safety Factor Against Base Shear (Sliding)
Overturning Safety Factor
1 2.26 5.80
2 2505 5.48
3 1.46 4.38
4 1.99 5.62
5 1.59 5.36

These results indicate that the structure is safe for all loading cases.

However, the potential failure planes located along cold joints have not

been evaluated. A stability analysis including this factor must be con-

ducted as soon as possible, Further information concerning the stability
analysis is included in Appendix F.

c. Operating Records

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

-10-
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Post-Construction Changes

d.
The concrete portion of the dam was gunited between 1969 and 1971,
first on the upstream face of the arched sections and then on the
entire downstream face. Epoxy injection of the southern most arch
was started in the fall of 1976 and the spring of 1977, but discon-
tinued due to budgetary conditions. The injection attempted to bond
the gunite to the structure without success.

2 A seismic analysis was conducted

-

e. Seismic Stability
The dam is located in Seismic Zone

in Case 5 described above.
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SECTION 7: ASSESSMENT/RECOMMENDAT IONS

A ! ASSESSMENT

a. Safety

The Phase 1 Inspection of Ephratah Dam did not indicate conditions

which constitute an immediate hazard to human life or property. The

embankment i{s not considered to be unstable. However, the concrete

portion of the dam requires immediate investigation and remedial

action to prevent the development of hazardous conditions. ;,

b. Adequacy of Information
Information reviewed for the purposes of the Phase 1 Inspection report
is considered adequate. :

-

Ea Urgencz

The seepage and stability investigations of the concrete portions of

the dam should be initiated immediately, and completed within 1 vear

from motification. Upon completion of these investigations, construction
should commence immediately and the remedial work should be completed
within 2 vears of notification. The recommended measures listed in
section 7.2 should be completed within the next construction season.

T TN AN oa -

d. Need for Additional Investigation ,
To prevent the development of potentially hazardous conditions, investi- s
gations should be undertaken to determine the influence of the observed
seepage upon the stability of the concrete structure.

1.2 RECOMMENDED MEASURES 3

a. Results of the aforementioned investigations will determine the i
remedial measures required for the observed seepage and its affect
upon the stabilitv.

The following improvements can be accomplished by the maintenance forces:

b. Erosion of the upstream face near the north buttress of the spillway
requires repair and placement of erosion protection material. The
void observed at the toe of the north buttress of the spillwayv
(downstream face) must be periodically monitored to determine if
further movement is occurring.

c¢. Remove debris and silt which has accumulated in the cutlet channel
of the 36 inch reservoir drain.

d. Periodically monitor the steep slopes of the earth embankment to
determine if remedial measures are required to prevent erosion or !
sloughing of these slopes. |

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

|




£
¢
+
APPENDIX A %
% -
PHOTOGRAPHS ! :
¢
3

e g e e

———

P

g—cr———

i
.
{




‘_:—

Downstream Face of Dam and Embankment
Looking South

Upstream Face of Embankment
Looking South
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North Wall of Third Arch (Northern most)
note cracked and spalled gunite and seepage

R pr— b vttt T —

Spillway Crest Looking North




First Arch Viewed from Top of Dam Third Arch Viewed from Top of Dam
Looking North Looking North :
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Second Arch and low-level Outlet Control Building

Top of Dam - Arched Section
Note Crack
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Spillway Face Near North Wall of Arch :
Note Deteriorated Gunite 4
and exposed wire mesh 4
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Spillway looking North

Base ot Spillway
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Base of Spillway looking North
Note Void in Circled Area

Close-up View of Void Area
Circled Above




Penstock Control Mechanism

Downstream Channel Looking

West
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VISUAL INSPECTION CHECKLIST

1) Basic Data

a. General

\

Name of Dam Z2ncaTan

1.0, 4 NY 178

Location: Taown Egh cata h County ¥, ldan
Stream Name C aro DS Craglc

Tributary of Mobhawk Civar

Longitude (W), Latitude N} 74°3/'4" 43°2°' 2"

(De)

Hazard Category &
Date(s) of lInspection QcTobe~ 16, 1573
Wweather Conditions 30 Y Sumess
b. Inspection Perscnnel K. mgc‘,;lk. . R. Wacrundeoe I g P
. Lavett L. PraX T L oy . O. GU{P\Q’Q (N e .\
c. Persons Contacted Roberd L 2,4t Niagore Monawit Poser
Ryepe e Succcuns Y FTHEOGT Ta): (3183 474 - 1S\

i

d. History:

Date Constructed 190 -\

Qwner Niaca-a Mok ook

Designer Ra - ;l\-\ Pmr San ¥ -4 k’ﬁga LQ W‘\\ S’x N?C '
} A

Constructed by Emg@ 3 E"‘;"nn:"'*s‘ Sorp.

2) Technical Data

Tyoe of Dam Cansrads Bull rass will arobas &) & ceodh sbdeanly
Drainage Area 52 LT -~ \as

Height &8 Lo Length 7 &0

Upstream Slope - Downstream Slope —




S ¥ S ——

Technical Data (Cont'd.)

External Drains: on Downstream Face No~nE s @ Downstream Toe N

Internal Components:
Impervious Core

Drains

(6]
2
a,

S el 3~¢n.4g tocn By, ws

COoNCRETE Core WAaALL

No~nE

Cutoff Type

CoONCRETE CoUuTOEE WALL

Grout Curtain

Non e

D e R R

RS AL

£,
§




3)

Embankment

280 ° Eccith Ea bcnk.‘,.\) merth °A S e e ey, th“ CQA(‘_,L*)&
)|

Cora wall |

a. Crest
(1) Vertical Alignment §eed P . I
(2) Horizontal Alignment Q ©0d En N

(3) Surface Cracks Do ax e b Sacvad

(4) Miscellaneous glin'.QQ wor lc Nas A'--;"‘wbt\
o pacdion o 6 ceend ¢ umging o] conscale)
b. Slopes
(1) Undesirable Growth or Debris, Animal Burrows R e i e

avd Beaash o abu"m-\"s‘ and o<

(2) Sloughing, Subsidence or Depressions vo.f-.% Hue slopas VoL d aad
_Soma grosion naa~  base of Nnorth  hoHress (Boun'\u... Bgu,)
UP"J".f\ Laf_h - S o QreS .0on - -.a&‘](" l'--\& [p ¥ - no"”u l:u“ res S

(3) Slope Protection

NO N =
(4) Surface Cracks or Movement at Toe Newe  obsirued
(S) seepage Soma  samcais S e ,Z v d ()o-.:n sl.“.‘ - n. Lo«r&t s)
Al L™ o 4

0~d liom  csek ou“‘;foj‘) wesd e% nordh  boMiess
4

(6) Condition Around Outlet Structure Rusarve’r busel diep@d n Ol 1978

ra;.,“'..\i . 5'.!-\@".:" i éouns)ﬂ{-m c_k.an balow valued hevsa
5 =

Jor L 36" e lod) sodd P"?“- - P.'?* Vﬂo\:)u'\la\)\&




c. Abutments .

A,

(1) Erosion at Embamkment and Abutment Contact

" \

Saa 3.9 ‘ i3

(2) Seepage along Coatact of Embankment and Abutment

SaL Ooais Vo) ot MNorthn b_)“rgig cool d
e

ba com.ac  alomc & b \‘I or eravied | Coee wa\l e Hdheu rock
> >

l)uJ '.4 8 "mPOS'ﬁ..bLt 'L: "lﬂ.u 4 s SOV A

(3) Seepage at toe or along downstream face

Noema Qv:de nt t.»:.us“ “s r\a‘)té '~ 3.5.8

d. Downstream Area - below embankment

(1) Subsidence, Depressions, etc.

0o s - 8.41‘00 £ed SL.L; btsroch

(2) Seepage, unusual growth !

Do AL

(3) Evidence of surface movement beyond embankment toe

Mo AL

(4) Miscellaneous ‘

1
!
e. Orainage System '
|

-




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

e V.

(2) Discharge from Drainage System

N O A




%)

5)

Instrumentation

(1) Monumentation/Surveys

NoneE

(Z.I.S-Lruo-f' L‘_Q_g_\ as ;}r\* ANVOY S LJ"» 2 c,‘-e.r“ ra.c.qré-l.f

SJrvay \’tnc,\\ Mm'ti
Al

=

can goasr et swmacadiag sdadicn

(2) Observation Wells

N oae

(3) Weirs

NonE

(4) Piezometers

Vone

(5) Other

AvTomATLC

(A AT S0 LEvec INDICATOR -

Reservoir

a. Slopes

o . where wie bla

b, Sedimentation

None RefeaTed -




i

6)

Spillway(s) (including tail race channel)

a. General —

b. Principle Spillway _Cowncrels odgee spMwan 251 Lot wrde . Sle
J

PJ

Soallw gz w be 199 and 1901 Gouendd spodial.

cracked awd QDcJuLuQ e VA~ !(au;/; =XPow Moy L1 /evnesta .

_ham._*%_\z____ﬁ__s_;_&g‘i_lkw %L ot %»JM

‘ . X
c. Emergency or Auxiliary Spillway e
d. Condition of Tail race channel Exposcd shalli Ledegek
SQ A Sur Lo s e o s e Lot ?aru.ro..\ Q00
g y 7/
[=X2] —-B- l QO o~
e. Stability of Channel side/slopes Goed  Cend iVise +] gida

S \cpn&




7) Downstream Channel

Lok Lxposed A muek o) +0 G.LQOM)

1 a. Condition (debris, etc.) LU T P P cshanngl 5
[. Pone  eank N ian o Ea oot el e s o M Nt
7 7
S~ G - | {4 \ro rl.un"‘ éro...oéo..--\
b. Slopes L O SR T S
7
b
; c. Approximate number of homes N umnecovs
8) Miscellaneous




9) Structural

a. Concrete Surfaces Cens decablh Spall’ ag <) \,..Js w IR Saapa |
- 7 ~ F
kA‘tns‘\.{ c'ugk‘.-& ol Q v \L S»»L-v&-i
— !
o - a e LAA;&&) gra-s\ -~ aliaie v cold .\o\ .clg‘ |
i S ) T

/ ” |
~,’ S v~ .'1\ SJ S \-']- RN e O‘\ﬂ(- ) N ELUJO( J‘LL- @ 5-'.-—- 3«-&:\\ i

b. Structural Cracking Conalioe o sesel o) RoMeesr maedieng
R} v
SSAELL‘\A‘\ ’Xk’v "QP -l aQn\ ’\w pku‘lig cl‘-slt) w 4 A
p— <
'\.J?u.- r‘) .’) kﬁv‘ C'ch) ‘&‘-’\

-
c. Movement - Horizontal § Vertical Alignment (Settlement)

e —rr——

N ptg\:hm\' .L S<r.14.3

d. Junctions with Abutments or Embankments

ﬂ..) Q.AJ-'\-&~ v-\'g.\\:

e. Drains - Foundation, Joint, Face

3°J"$J'Q-~\ ’S!‘ SQra.~3 L - ﬂ-‘l( 1o fl.].uv#
L4 b
. ) .
“’*J" Praszucs = Sbhgacryed Saren deeains dlowoiimy ol
. ) -
f. Water passages, conduits, sluices

1603 tb—).")-g- whr-( OL\A'V.)

g. Seepage or Leakage

__.:.':_“.::.Lx_q._&HA - 1 YR S DL, 0 TRNLAVERIIY o oY

l 3&”“-0\ s D \Jd“"ics —:.-'q..k }-5\“‘\’"4\'
Al

‘)'0 50 A Q.-'{.)‘.Q‘d“l-ov\ " }}LQ\_“ "“ 1“”
" B

y

) I \
wha e o $ —¥-_¥¥ 'S !‘l¢~“-~& dua o 5&‘“""% :'l g‘un.JA

)u A (\&A PLOJQV)




tad

Joints - Construction, etc.

SpRan: o be  Ga gzﬁ_u‘)QA;sA

hovavan .}gnl‘l& m..;hs 40 M;Qp'\‘ll = lA f{"uc_Auf-ﬁ-
1 | /

Foundation Roc k Lounékk'-au = ;La\.g

u.u.-)Lu--é wle ~a -Lxgous e DI | P i ro—u-s

Abutments ﬁoh Cond , 4; on

Control Gates Oexrq—'l,-o'\.—\

Approach & Outlet Channels Qo0 ear 3 Aiae

Energy Dissipators (plunge pool, etc.) Nent rack
el w v | Eh . [{ LS a;;:'.?do«

Intake Structures QAP AL e-S Jo b - 00 cu-élﬁx‘vo«

__éipﬂt-x‘-eag.‘\ = wr—‘L— Lg-‘ measl s MQS:I °g '-A']‘L*-s

Stabi]ity N o ngL.-I:“\ 'ppgkhmg eluruk} o‘lbw-

dkem 3-.4-»-'“).-.."‘) Qlun;-)" Seanpaca e prcs.l.n‘l Soma Torobhns
5.;53.,54 - SJA(;‘.{"J'\ c,i.-'js‘f ‘kax,.s Ik'-s dﬁooc\ﬁ"‘) ale eecaund

Miscellaneous ye'sd naar  doa e) s?'.\\u“ A.B'Ytu.a‘

'{_o ﬂar‘}L bo ‘H"LSS" e ?Osc'-EL&JCOu' MoNO -
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HYDROLOGIC/HYDRAULIC
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ENGINEERING DATA AND COMPUTATIONS




4
' CHECK LIST FOR DAMS
HYDROLOGIC AND HYDRAULIC
ENGINEERING DATA
AREA-CAPACITY DATA:
i Elevation Surface Area Storage Capacity
(EE.) (acres) (acre-ft.)
1) Top of Dam A4 5 3094 1so
4
2) Design High Water i
(Max. Design Pool) Q111 205k LSo
3) Auxiliary Spillway 5 o
Crest S
4) Pool Level with - =
Flashboards -2
5) Service Spillway
Crest Q14 1S 30 00 boo
‘ DISCHARGES
Volume
" (cfs)
% 1) Average Daily Unkaswn
2) Spillway @ Maximum High Water 42380
E .
3) Spillway @ Design High Water 42 50
2
4) ?’hs‘”cf s 250
5) Eow—hevel-Qutlat Reservoir Deain 163
6) Total (of all facilities) @ Maximum High Water - 43 66
7) Maximum Xnown Flood 3.13 1936 (EL-G915:6) |, 810




CREST: ELEVATION: 919 S

Type: ConclETe AUuT TRETss DAM

Width: 4.0 Burraess |zlo'§-ur5mugm§lv Length: To0 FEET (NcLUDING SPiLLwAY
AND EARTA € MI3ANK ME T .

Spillover OQgcEe CYCLOPEAN cCconNCRE TE
Location WORTHWEST  oF RUTTRESS
SPILLWAY:
PRINC | PAL EMERGENCY
974 s Elevation NoNE
OGEFE Type :
Width }

Type of Control

UNCONTROLL-ED Uncontrol led
Controlled:
nNoNvE Type
(Flashboards; gate)
- Number
S Size/Length
Invert Material
Anticipated Length !
of operating service i
- Chute Length {
S4a4Fse~ Height Between Spillway Crest {

& Approach Channel Invert
(Weir Flow)

B v~ . e




3
}
[ QUTLET STRUCTURES/EMERGENCY DRAWDOWN FACILITIES:
| Type: Gate Sluice ; Conduit VYeg Penstock TEs ]
( Shape : C ReuLaz
Size: © S  Diamers
t- Elevations: Entrance Invert EL. 949 Pen~srocc
Exit Invert EL. b4 "
Tailrace Channel: Elevation gL 010 *

HYDROMETEROLOG ICAL GAGES:

Type : NowE

Location:

Records:

Date -

Max. Reading -

FLOOD WATER CONTROL SYSTEM:

Warning System: NoNE

Method of Controlled Releases (mechanisms):

ONLL THROU G (enVSTUCK ., QAT E oON PENSTOCK

CPERATED =S ECeTRicAaLlLY.

™




P

DRAINAGE AREA: D2 Sguove Ul

DRAINAGE BASIN RUNOFF CHARACTERISTICS:

Land Use - Type: wooded
Terrain - Relief: Ry

Surface - Soil:

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

Non &

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

NonE

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

NONE

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

Location: NoN g
Elevation:

Reservoir:
Length @ Maximum Pool 01 b (Miles)

Length of Shoreline (@ Spillway Crest) |- S 2 (Miles)




SPiILLWAY REATING CuRuvE

= SPILLwAY s€ctionN
< X - W ,
C : 3 2_7 - D 40_:\_ +or Oacc. ‘:‘?l“\.\ldn\
whaw C = Coe.f,'f{c_nu'i" of D:*;Chdvﬁ(
Lal_0OINRK B - Head Cuev 8\92\\w’aa_
, N o Hctsh*’ O.‘ s‘—-llwaa
= C‘L.Hy" = Crest *wg(h’ o( s?;llwmu\
L= Measured ey of spiltway }
L =291 F&., N=22 N = Number of End Contrachons
EL. FT B, Fr W, F1 5 . e
s 1 s ‘ sS4q 3.28 2508
G160 1D 2 sS4g 3:LE 2%0%
Q717s” 3 s4 329 250 <4
q18' 1S 4 s4 330 2502
Q1c1~;5 s 54 43 2S00
|
|
|

o isciha vges over

- Addfaal\s(;.’llwa»t Qmd Qarcl nechms,




SPiILLwAY 2ATING CouRvE

ARCH SECTION

C

d

- +~or anf_ Sp \lw.:v.\

Wwhasar € = Cua.{f(c:uﬁ" 0f D?;d«avﬁg

L=U_oiNm Head Ovev Spillway

QA « LW —

Cresh Ims!h' o{ se;\lwc‘-‘

Measured lewgls of s?;\lwag

L = 180 Fe., N=2 N - Number o.( En~d Contrachkons
EL. FT. M, frl k) R c L. er R, crFs | REmaicy
Q’]3|S \ sS4 2.2 119 EX=l)

99615 2 sS4 3.28 LG 66l

“ _
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FROM R. J. DeStefano DATE July 16, 1971 FILE CODE

To Mr. R. C. Clancy suasect Ephratah Hydro
Multiple Arch-Non-Overflow Dam
Stability Analysis

My stability analysis of the multiple arch non-overflow dam,
Ephratah Hydro, F.P.C. Project No. 2706, based on our recent field
dimensions of the dam, indicate that all of the F.P.C. criterias' are
satisfied, and the structure is stable apainst all reasonable expected
loadings as assumed. Uplift is not usually considered in an arch
structure of this type and therefore was not included in the study.
Stability summary, Sketch B, is included in the Appendix.

The five conditions analysed, using rock base at elevation
914,15, are as follows:

Casc 1 - Water line at normal pond elevation of 97h.15.
Case 2 - Water line at maximum high water elevation of

976.2, which is our computed 100 year flood of
3,000 cfs.

Case 3 - Water line at maximum probable flood elevation
of 984.6, which was determined by F.P.C.
corresponding to a flow of 46,000 cfs. :

Case 4 - Same as Case 1 and includes ice.
Case 5 - Same as Case 1 and includes earthquake.
The full arch span of 60 feet was used for the water face
pressure acting on the buttress and only one-quarter of the arch span on

each side of the buttress together with the buttress section was considered
for base shear and overturning.

The usual allowable limits in the design of dams as determined
from F.P.C. discussions are as follows:

Factor of safety against overturning

{ Minimum Preferred ,
Normal pond 1.50 2.00
Design high water 1.25 1.50
Maximum probable flood 1.00 1.25




e — - ——————— = - $ a8 2 EE o2 - - -

Ephratah Hydro : Page -2~

Unit shear value, a maximum of L0OO pounds per square inch
unless based on actual rock shear tests

Rock shear-fricition factor of safety, usually 5, except for
the maximum probable flood condition when 4 is permissible.

The computed stability results:

S.F.against Base Unit Base shear-friction
Overturning shear, psi P.Sa

Case 1 2.26 325 5.80

Case 2 2.05 360 5.48

Case 3 1.h6 362 4.38

Case b 1.99 351 5.62

Case 5 1.59 371 5.36

Note that all of the above computed values are within the
F.P.C. limits and therefore should satisfy the F.P.C. requirements.

Previous Discussions:

On December 7, 1970, Mr. P. H. Tucker met informally with
Messrs. Carl Marlatt and Jack Shepley of the F.P.C. Bureau of Power in
"ashington, D.C. to discuss the stability analysis of the Ephratah Dam.

Mr. Marlatt had determined a maximum probable flood of 46,000 cfs
with headwater clevation of 984.06 and indicated that our computed rock
base unit shear value of 508 psi for the 46,000 cfs flood condition was
creater than the 400 psi that the F.P.C. allows when no detailed exploratory
information is available.

Messrs. Marlatt and Shepley concluded that the best means of
resolving the rock unit shear value would be to take borings in the bed
rock and test the rock cores for the actual shear value and if the unit
shear value yielded a shear-friction factor of safety of 4 they felt the
dam stability would be adequate.

Conclusions:

My original computations that noted the 508 psi unit shear value
were based on our filed drawings that were noted "as built"; and these
same dimensions are noted in the F.P.C. application drawing. My field
inspection colored photographs indicated a much thicker wall near top so
it was decided to take actual field dimensions.

The actual field dimension of the arch and buttress section were
taken April 20, 1971l. The field dimension show the arch wall thickness near
the base of 7 fect Qﬂ inches compared to the 5 fect O inches as was noted
on the "as built" drawing.

G e o o dl i
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It is concluded therefore:

1 - Based on the actual arch dimensions, the 59 year old multiple arch
non-overflow dam satisfied the F.P.C. criteria and is stable against
all reasonable expected loadings as assumed.

o
1

In my opinion, the rock shear tests as requested by the F.P.C. are
not required as the computed unit shear value is below the F.P.C.
allowable value.

3 - The F.P.C. application drawing, showing the arch section, should
be revised to agree with the field dimensions and resubmitted to
the F.P.C.

L - This project will require a certified initial inspection report to
be submitted to the F.P.C. within 2 years after the date of the
issuance of the license. The F.P.C. presumably now requires that

the initial inspection report also contain an analysis of spillway

adequacy, effect of overtopping, should it occur, and stability of
the project structures.

wn
]

s previously noted, our stability analysis for the multiple arch
non-overflow structure is stable apgainst the maximum probable flood
of 46,000 ¢fs, which value was given to us by the F.P.C. and not
verified by us to date. Therefore, it is suggested that the final
determination of the maximum probable flood together with the spill-
way adequacy, effect of overtopping and stability of structures be
determined by our Consultant at the time we are required to do so by
the F.P.C.

6 - The revised stability summary for the multiple arch non-overflow
dam should be the basis for our future informal discussions with the
PP,

Attached hereto is a copy of the actual field dimensions of the
arch dam "Sketch A", and a copy of the stability summary of the Ephratah
multiple arch non-overflow dam, "Sketch B".

Refercnce Letter: Mr. R. C. Clancy to H. D. Philip, dated
December 16, 1970, Subject-F.P.C. Project No. 2700-Ephratah.

If you need additional information, kindly advise.

( \t -
Q o
M\

Ralph J{ DeStefano

RJD:cg

Attach.

ce: J.W.Keidb
L.Martin
J.J.Miller
H.D.Philip

P.D.Raymond
W.E.Stahlka

P.H.Tucker
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LIST OF DRAWINGS: EPHRATAH DAM

1. General plan of development
2. Elevation and sections of dam

3. Penstock connecting intake, surge tank and power house
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