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PREFACE

This report is prepared under guidance contained in the
Recoumended 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 wher- 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 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 corrzected.

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 Xka.cimun
;lood" 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: Croghan Dam (North and South)

(I.D. No. NY 694)

State Located: New York

County: Lewis

Watershed: Black River Basin

Stream: Beaver River

Date of Inspection: October 15, 1980

A5ESMENT

A visual inspection of this dam and the engineering analyses performed revealed
that there are a number of structural deficiencies on this structure.

The Structural stability analyses indicate that the factors of safety against
both overturning and sliding are less than desireable. When the dam is subjected to
severe loading conditions (ice load, flood flows), the safety factors fall to critical
levels. Further investigation of the stability is needed including subsurface investi-
gations and concrete coring. This information should then be incorporated into a
detailed stability evaluation. Appropriate modifications to the dam should then be
made.

It is recommended that within 6 months of the date of notification of the owner
these investigations should be commenced, within 18 months, necessary modifications to
improve the stability of the structure should be completed.

The hydrologic/hydraulic analysis performed indicates that the spillway does not
have sufficient capacity to discharge the peak outflow from one-half the Probable
Maximum Flood (PMF). However, a high tailwater condition could be expected for this
storm event and a dam failure would not significantly increase the hazard to loss of
life from that which would exist just before an overtopping induced failure. Therefore,
the spillway capacity for this structure has been rated as inadequate.

A number of other deficiencies were noted on this structure. The~s deficiencies
should be corrected within 18 months of the date of notification of the owner. Among
the required actions are the following:

1. Repair tilting pier at right end of log sluice;

2. Replace missing concrete on walls supporting intake structures;

3. Repair deteriorated concrete on all spillways;

4. Repair scoured concrete at base of pier on right end of log sluice;

5. Repaired spalled concrete on the retaining wall adjacent stoplog structure # 1.



6. Investigate seepage through the left abutment wall adjacent stoplog
structure #2

7. Remove brush and trees growing on both sides of wall connecting the

two spillways

8. Repair the leaking low-level outlet at the spillway #3;

9. Develop an emergency action plan for notification of downstream
residents.

/ I ,y

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

S/

Approved By: f ,
Col. W.M. Smith Jr.
New York District Engineer

Date: " P 1931



OVERVIEW PHOTO
CROGHAN DAM (NORTH)

1.0. No. NY 694

OVERVIEW PHOTO
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PHASE 1 INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM
CROGHAN DAM (NORTH PND SOUTH)

I.D. NO. NY 694
# 112A-340 BLACK RIVER BASIN

LEWIS COUNTY, NEW YORK

SECTION 1: PROJECT INFORMATION

1.1 GENERAL

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

b. Purpose of Inspection
This inspection was conducted to evaluate the existing conditions of
the dam, to identify deficiencies and hazardous conditions, to determine
If these deficiencies constitute hazards to life and property, and to
recommend remedial measures where required.

1.2 DESCRIPTION OF PROJECT

a. Description of Dam
The Croghan Dam is a run-of-river concrete gravity dam on the Beaver River.
An island divides the river into two segments in the vicinity of the dam.
There are two main segments of the dam, one crossing each portion of the
river. A retaining wall extends across the island connecting the two
segments.

The north segment of the dam is 180 feet long and 11.5 feet high. This
segment of the dam is predominantly an overflow spillway section. There
are intake structures on both ends of the segment and a log sluice near
the center. The intake structures originally led to flumes providing
water power tc downstream mills. The flumes no longer exist and the
structures now act as spillway sections. Stop logs have been placed in
each up to a level slightly below the spillway crest. The log sluice
is also no longer used and stop logs have been placed across the upstream
end.

The south segment of the dam is 120 feet long and 9.5 feet high. The
spillway forms the entire center section of this segment. There is an
intake structure for a flume leading to the one remaining water powered
mill at this site. A trash rack extends across the entrance to this
structure. At the left end of this segment are the remains of an intake
structure for a saw mill flume. Stop oc- ',ave also been placed across
this intake structure. There is a 4.5 foot wide by 5 foot high opening
at the base of the spillway near the center of this section that serves
as a low level outlet. Stop logs closed off this outlet.

I'. °



The retaining wall which connects the two segments is a total of 240 feet
long and a maximum of 11 feet high. The base of the wall is masonry
and the upper portion is concrete. The area downstream of the wall has
been backfilled up to about one foot below the top of the wall along much
of its length.

b. Location
This dam islocated on the Beaver River in the Village of Croghan. It
is adjacent Resha Road which is just off County Route 10.

c. Size Classification
The dam is 11.5 feet high and has a storage capacity of approximately
500 acre feet. Therefore, the dam is in the small size category as
defined by the "Recommended Guidelines for Safety Inspection of Dams".

d. Hazard Classification
The dam is classified as "high" hazard due to 3 homes plus a lumber yard
on the island immediately downstream of the dam.

e. Ownership

There are multiple owners of this dam. A listing of Hudson River-Black
River Regulating District assessments dated June 30, 1980 indicated the
owners of the parcels of land which include the dam are as follows:

Parcel Number Portion of Dam in Parcel Owner
38 Left end of southern dam Vaughn Zehr

39 Right end of southern dam Croghan Island
up to bridge on island Mill Lumber Co.

40 & 41 Remainder of dam from
bridge on island to right Beaverite Products
end of northern dam Corp.

f. Purpose of Dam
The dam was constructed to provide water power to four mills at this site.
Only the Croghan Island Mill Lumber Company still uses the water for power.
Beaverite Products Corp uses the impoundment as a water supply for their
fire-fighting sprinkler system.

2. Design and Construction History
This dam was constructed in 1918 to replace a former log crib structure.
The dam was designed by James P. Brownell, Civil Engineer, of Carthage,
New York. The contract for construction was awarded to Mr. H. J. Wright
of Watertown, New York.

h. Normal Operation

e are no prescribed operating procedures for this structure.

1.3 PERTINENT DATA

a. Drainage Area (sq. mi.) 293

b. Discharge at Dam (cfs)
Spillways Water Surface at Elevation 105 4308
Normal Flow-Water Surface at Elevation 100 300
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c, Elevation (Plan Datum)
Top of Daim 105
Spillway Crest 100
Base of Log Sluice 90.5

d. Reservoir Storage Capacity (acre feet)
Top of Dam 797
Spillway Crest 482

e. Dam
Type-Concrete dam with 2 main sections and a retaining wall connecting the
two segments.

Dam Length (ft) 500

f. Spillway
Type: Two concrete gravity spillway sections; northern section 80 feet
long, southern section 100 feet long,

Four flume intake structures and a log sluice also act as spillway. All
have stop logs across openings up to elevation slightly below spillway
crest. Total length of these sections is about 70 feet.

q. Reservoir Drain
Tpe-Low-level outlet at downstream toe of southern spillway section,
4.5 foot wide by 5 foot high; plugged by stop logs.
Control-Stop logs plug the opening.

h. Appurtenant Structures
Croghan Island Mill-water powered saw mill adjacent stop log structure #
3. Intake structure at spillway with trash rack for debris protection.
Flume leading to mill constructed of timber.

3
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SECTION 2: ENGINEERING DATA

2.1 GEOTECHIIICAL DATA

a. Geology

The Croghan Dam is located in the Western Adirondack Hills section of
the Adirondack Highlands physiographic province of New York State. The
Beaver River, on which this dam is located, is one of a number of streams
which flow down from the higher parts of the mountains into the Black
River. The bedrock in these highlands is sedimentary with large intru-
sions of igneous rocks. The original rock has been metamorphosed by
heat, pressure, folding and faulting. The design report indicates that
the rock in the vicinity of the dam is gneiss which is unstratified
although it does show a faint line of cleavage in a plane running approx-
imately north and south. Occasional seams of mica-schist are found with-
in the rock mass. A review of the "Brittle Structures Map of the State
of New York" indicated that there are no faults in the immediate vicinity
of the dam.

Surficial soils in the area consist of a relatively thin layer of glacial
drift from the Wisconsin glaciation.

b. Subsurface Investigations
No records of any subsurface investigations performed in the vicinity of
this structure could be located.

2.2 DESIGN RECORDS

An engineer's report and a set of plans prepared in May, 1918 by James P.
Brownell, Civil Engineer of Carthage, New York was available. This
report contained hydrologic, hydraulic and structural stability inform-
ation used in the design of this dam.

2.3 CONSTRUCTION RECORDS

The engineer's report stated that the dam was to be constructed by Mr.
H.J. Wright of Watertown, New York. Some other construction records
such as a report on the testing of materials to be used in the concrete
on the dam were also available.

2.4 OPERATION RECORDS

No operation records were available for this structure.

2.5 EVALUATION OF DATA

Information used for the preparation of this report was obtained from the
Department of Environmental Conservation files. The information available
appeared to be reasonably accurate although there were certain details
which were not shown on the plans.
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SECTION 3: VISUAL INSPECTION

3.1 FINDINGS

a. General
Visual inspection of the Croghan.Dam was conducted on October 15, 1980.
The weather was partly cloudy and the temperature was in the mid-fifties.
The water level at the time of the inspection was just below the spillway
crest.

b. North Segment of Dam
There was concrete deterioration and removal in a number of areas on this
segment of the dam. The most serious problem areas were as follows:

a. The pier at the right end of the log sluice had tilted away
from the dam (Photos 1 & 2). There was a void up to 2 feet
wide between the pier and the dam.

b. The wall supporting the left side of the stop log structure #1
was practically nonexistent (photos 3 &4 ). The concrete had
been completely removed on the lower portion of the intake
structure.

c. There has been extensive concrete removal on the wall supporting
the right end of the stop log structure # 2 (photos 5 & 6).
This wall was also being supported by reinforcing rods with
complete removal of concrete in a section about two feet high
in the middle of the wall.

In addition to these three areas, there was less serious concrete
deterioration in several other areas. There was a void on the downstream
slope of the spillway #1 along the first construction joint from the right
hand end (photo 7). The concrete at the base of the pier at the right
end of the log sluice was scoured, partially undermining the pier (photo #8).
Finally, the concrete retaining wall at the right end of the segment was
spalling and cracked (photo 9).

The remainder of this segment appeared to be in satisfactory condition.
Except for the one void noted above, the spillway section was in good
condition. The trash rack in front of stop log structure #1 was free
of debris and well maintained.

stop log structure #2. The water was flowing through the rocks which

formed the foundation for the old mill at this end of the segment (photo
#10).

c. South Segment of Dam
Deteriorated concrete was the prime deficiency on this segment. A
number of cracks and voids in the concrete were noted on the main spillway,
section #3. There was leakage through several of the cracks (photo 11).
Concrete on the intake of stop log structure #3 was deteriorated with
reinforcing rod exposed and leakage through the left wall (photo 12). The
intake of stop log structure #4 is in poor condition. There was significant
concrete removal on the right wall at both the upstream and downstream ends
(photos 13 & 14). Broken concrete slabs had been dumped beyond the left
end of this structure to act as fill material in this area (photo 15).

5 |I
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The low-level outlet at the base of spillway #3 was blocked with stop
logs but there was substantial leakage through the opening (photo 11).
No other means of controlling flow through this outlet could be located.

d. Retaining Wall
The masonry and concrete wall which extends between the two segments of
the dam was in satisfactory condition. The left end of the wall was
entirely concrete and showed no signs of deterioration (photo 16).
The right end of the wall was concrete over a masonry base. There was
brush growing on both sides of the wall and two trees were growing just
downstream (photo 17). One area of the wall had apparently failed and
been repaired with new concrete (photo 18).
e. Appurtenant Structures-Croghan Island Mill

the mill and timber crib flume structure was in satisfactory condition.
There was some leakage at the base of the flume near the point where it
tied into the concrete stop log structure #3 (photos 19 & 20).

3.2 EVALUATION OF OBSERVATIONS

Visual observations revealed several deficiencies on this structure.
The following items were noted:

1. The pier at the right end of the log sluice had tilted away
from the dam.

2. Walls supporting the stoplog structures on either end of both
spillway segments were seriously deteriorated.

3. There was concrete deteriorat jn on both spillway segments,
with the south segment having the most serious problems.

4. Concrete at the base of the pier at the right end of the log
sluice was scoured.

5. The concrete retaining wall adjacent stop log structure #1
was spalling and cracked.

6. There was seepage through the left abutment wall adjacent stop
log structure #2.

7. There was brush growing on both sides of the wall which connects
the two segments of the dam.

8. The low-level outlet consisting of.stop logs, at the base of
spillway #3 was leaking.

6rL



SECTION 4: OPERATION'AND'MAITENANCE PROCEDURES

4.1 PROCEDURES

There are no prescribed operating procedures for this dam.

4.2 MAINTENANCE OF DAM

There is no established maintenance plan for the dam.

4.3 WARNING SYSTEM IN EFFECT

No apparent warning system for evacuation of downstream residents is
present.

4.4 EVALUATION

The operation and maintenance procedures on this dam are not satisfactory.
The deficiences noted in section 3 indicate that increased maintenance
efforts are needed.

I



SECTION 5' HYDROLOGIC/HYDRAULIC

5.1 DRAINAGE AREA CHARACTERISTICS

The watershed contributing drainage to the dam site was determined from
information for the stream gage located on. the Beaver River approximately
one-half mile downstream from the dam and from the USGS 7.5 minute
quadrangle maps for Croghan and Belfort, New York.

The drainage area of over 293 square miles encompasses portions of the
central and western slopes of the Adirondack Mountains. The rugged
terrain has steep forested slopes and mountain peaks that rise to
elevations at or above 2500 msl. The ground elevation adjacent the dam
is at 825 msl. The Beaver River main stem originates some 50 miles
upstream of the dam. Major tributaries to the Beaver River are the
creeks named Murmur, Balsam, Fish, Alder, Moshier, and Birch plus
Shingle Shanty Brook and Harrington Brook. Numerous lakes exist within
the watershed, primarily in the upper half of the basin. The largest
lakes are the Stillwater Reservoir, Lake Lila, and Nehasane Lake. In
addition to these lakes, impoundments created by eight hydroelectric
power dams on the Beaver River between this dam and the Stillwater
Reservoir Dam further regulate flows in the river.

5.2 ANALYSIS CRITERIA

The analysis of the floodwater retarding capability of the dam was
performed using the Corps of Engineers HEC-I computer program, Dam
Safety version. This program develops an inflow hydrograph using the
"Clark Unit Hydrograph" method and then reservoir routs and channel
routs the hydrograph using the "Modified Puls" flood routing procedure.
The spillway design flood selected for analysis was the Probable Maximum
Flood (PMF), in accordance with the Recommended Guidelines of the U.S.
Army Corps of Engineers.

5.3 SPILLWAY CAPACITY

This run-of-river dam has two primary concrete gravity spillway sections
which are separated by a concrete and masonry wall over 220 feet long.
The right spillway located in the Beaver River main channel is comprised
of a log sluice, three ungated overflow weirs, and two stop log structures.
The left spillway located on a side channel from the river is comprised
of a single ungated overflow weir flanked by two stop log structures.
All spillway structures were analyzed for weir flow using a discharge
coefficient, C, of 3.2.

Computed discharges for all site facilities are as follows:

DISCHARGES
Elevation above Spillwa Total
Spillway # 1 Water Level @: Left Right (cfs)

0 Base Flow 10 282 292
3.3 Top of 3 Stoplog 1943 2254 4197

Structures
3.6 Top of Left Spillway 2235 2325 4560

Left Abutment Wall
4.8 Top of Dam 2955 3076 6031

8



The flood analysis performed for this dam indicates that the spillway
does not have sufficient capacity for discharging one-half the PIF. For
this storm event, the peak inflow and peak outflow is 36,129 cfs. The
PMF peak inflow and peak outflow is 73,351 cfs. The total discharge cap-
acity of the spillways for a water surface at the top-of-dam is 6031 cfs.

5.4 RESERVOIR CAPACITY

The reservoir at normal pool impounded by this dam lies primarily within
the limits of the existing Beaver River channel; extending approximately
2.7 miles upstream to the High Falls Dam. The normal water surface is
at or near the crest of spillway #1 (elev. 825). The impounded capacity
for this elevation is 482 acre-feet. Surcharge storage capacity to the
top-of-dam (elev. 829.8) adds 315 acre-feet for a total storage capacity
of 797 acre-feet.

5.5 FLOODS OF RECORD

The maximum known flood on the Beaver River ocurreon M 2
the nearby downstream USGS gage recorded a maxmum ischahe'o 1
For this flow, the computed water surface rises to approximately
elevation 829.2.

5.6 OVERTOPPING POTENTIAL

The highway bridge immediately upstream of the dam has not been overtopped
within the past twenty years according to a local resident. The bottom
flange of this steel bridge is at or near elevation 827.3.

Analysis using the PMF and one-half PMF storm events indicates that the
dam does not have sufficient spillway capacity. The computed depths of
overtopping for these two events are 15.84 feet and 8.49 feet respectively.
All storm events exceeding 8% of the PMF will result in the dam being
overtopped.

5.7 EVALUATION

The spillway does not have sufficient capacity to discharge the peak
outflow from one-half the PMF. For this storm event, a high tailwater
condition would most likely occur, resulting in flooding of the downstream
hazard areas. Dam failure would not significantly increase the hazard to
loss of life downstream from that which would exist just before an over-
topping induced failure. Therefore, the spillway capacity for this
structure has been assessed as inadequate.

9



SECTION 6: STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STAItITY

a. Visual Observations
Visual observations revealed that there are a number of structural
problems with this dam. The most serious deficiency was that one
end of the log sluice structure was tilting downstream. It appeared
to have separated from the dam, however, water flowing over the stop
logs prevented a close inspection. There was a void up to 2 feet
wide between the pier and the dam.

The other structural problems were the result of concrete deterioration.
The worst deterioration was on the stop log structures at either end of
both segments. There was complete removal of the concrete on two
portions of two of the structures. The reinforcing rods were all that
was supporting these portions. Concrete deterioration and leakage
through several construction joints on the spillway sections was also
noted.

b. Data Review and Stability Evaluation
Included in the 1918 Engineer's Report were the results of a stability
analysis performed for the design of this dam. However, this analysis
assumed no ice load and only 50% uplift pressure. The "Recomended
Guidelines for the Safety Inspection of Dams" suggest an ice load of
5000 pounds per linear foot and full uplift pressure. Therefore, a
separate stability analysis was performed for this report, based on
the maximum spillway section shown on the plans.

The results of the analyses (see Appendix D) performed are as follows:
OVERTURNING RESULTANT SLIDING

CASE SAFETY FACTOR IN MIDDLE THIRD. § FACTOR

a. Normal condi-
tions; water
surface at 1.83 YES 1.14
spillway
crest

b. Same as case
a. plus ice
load of 5,000 0,96 NO 0,57
#/ft.

c. Flood flows;
water surface 1,39 NO 0,68
at top of dam

d. 112 PWF flow;
water surface 0.97 NO 0.39
8.5 feet over
top of dam

e. Normal conditions
with seismic co- 1.76 YES 0.83
efficient of 0.10.
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The analyses indicates that the stability of this dam is deficient, The
safety factor against sliding is below the recomended value even for a
normal condition. For severe loading conditions, such as ice loading
or flood flows, the analyses indicates that the dam is unstable.

Further investigations are required to better assess the stability of
the structure. Subsurface explorations, to obtain data concerning the
foundation bedrock and concrete cores are required. Stability analyses
should then be performed using this data. Based on the results of these
analyses, required modifications to the structure should be made.

c. Seismic Stability
This dam is located in Seismic Zone 2. Due to the location, a seismic
stability analysis was performed in accordance with Corps of Engineers'
Guidelines. The seismic analysis was performed for normal conditions
with the water level at the spillway crest. The safety factors shown
in the table on the previous page indicates the structure is unstable
when subjected to earthquake loading,

I(
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SECTION 7: ASSESSMENT/RECOMMENDATIONS

7.1 ASSESSMENT

ThPhaeI inspection of the Croghan Dar' revealed a number of structural
problems for this dam. Deteriorated and cracked concrete has resulted
in a tilting pier on the log sluice, stop log structures which are
supported only by reinforcing rods, and several leaks through the spill-
way section. Stability analyses indicate that the structure is unstable
when subjected to severe loadiny cu.ritions.

The spillway capacity is inadequate for the peak outflow from one-half
the PMF. However, since downstream flooding could be expected prior
to an overtopping induced failure, the spillway capacity is not considered
to be seriously inadequate.

b. Adequacy of Information
The engineer's report and construction plans which were available for the
preparation of this report were fairly complete and appeared to be
reasonably accurate.

c. Need for Additional Investigations
Further investigation of the structural stability of this dam is required.
The studies should include subsurface and structure investigations to
obtain information about the condition of the structure and its foundation.
This data should then be incorporated into a detailed stability evaluation.

d. UrgencX
Xnvestigations of the structural stability should be commenced within
6 months. Remedial measures deemed necessary both as a result of these
investigations and to correct the other deficiencies should be completed
within 18 months.

7.2 RECOMENDED MEASURES

1. Modify the structure as necessary based on the stability analyses.

2. Repair the tilting pier at the right end of the log sluice.

3. Replace missing concrete on walls supporting the stop log structures
on either end of both dam segments.

4. Repair deteriorated concrete on all spillway segments.

5. Repair scoured concrete at base of the pier at the right end of log
sluice.

6. Repair spalled concrete on the retaining wall adjacent stoplog structure
#1.

7. Investigate seepage through the left abutment wall adjacent to stop log
structure #2.

12



8. Remove brush and trees growing on both sides of the wall which

connects the two segments of the dam.

9. Repair the leaking low-level outlet at the base of the spillway # 3.

10. Develop an emergency action plan for the notification and evacuation
of downstream residents.

13



APPENDIX A

PHOTOGRAPHS



Photo I Tilting Pier of Log Sluice on North
Segment of Dam.

Photo 2 Tilting Pier at Right End of Log Sluice



B1

Photo 3 Deteriorated Concrete and Exposed Re-bar at
Right End of North Segment

Photo A Leakage Through Sidewall on Intake
Structire at Right End of North Segment

LJ



MEMOI

Photo 5 Intake Structure at Left End of North Segment
Note Structure Being Supported by Re-bar.

Photo 6 Deteriorated Concrete on Intake Structure at Left end
of North Segment



Photo 7 - Deteriorated Concrete and Void along
Construction joint on North Segment

Photo 8-Scoured Concrete at Base of Left
Pier to Log Sluice on North Segment



Photo 9-Spalled and Deteriorated Concrete
at Right End of North Segment

Photo 10 Seepage Emerging From Left
Abutment of North Segment



Photo 11-South Spillway Segment-Note Crack and
Seepage near Crest and Leakage through Center

Stop Log Orifice

Photo 12 Deteriorated Concrete and Leakage
Through Intake Structure at Right End of

South Segment

J.4 0
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Photo 13 Deteriorated Concrete on Intake
Structure at Left End of South Dam

Photo 14 Downstream View of Intake Structure
at Left End of South Dam



- -

Photo 15 Broken Concrete Dumped Beyond
Left End of South Segment

Photo 16 Wall which Connects North
and South Segments of the Dam



Photo 17 Wall Which Connects Two Segments
Note Brush Growing on Both Sides of Wall

Photo 18 Wall Connecting Two Segments; N4ote Trees Growing
Downstream of Wall



w7m

Photo 19 - Flume Leading to Remaining Operating
Mill on South Dam

Photo 20 Leakage at Base of Flune
Structure Leading to Lumber Mill
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93-15-3(9,/80)

VISUAL INSPECTION CHECKLIST

1) Basic Data

a. General

Name of Darn Cea..()6gA4Qi AICIRZ-,q U-*

Fed. I.D. * __i__ DEC Dam No. IZ A3

River Basin (3L-Ad RiV-

Location: Town CP0eAA1M County L _ I__S

Stream Name SEAVE R,(VE.

Tributary of

Latitude (N) q i3 ,3 Longitude (W) 7 , C'

Type of Dam CACR er- GiA~f-Y

Hazard Category

Date(s) of Inspection i_ _/_(_ _

Weather Conditions 3 PoP.74Y CCOUL?

Reservoir Level at Time of Inspection AT Pf4Lc '

b. Inspection Personnel R, t ARR6,VP (., LVAI/-e

c. Persons Contacted (Including Address & Phone No.)

MvR. ELM6,, GGLr TEA4

e9E0--~ PW.,..Co. CotoA( ii,4 sAA& If4 LufAe~tCs.

CR06/AAf.,Y o. *SZ7 84.rc~dex0GL SVSZ7

d. History:

Date Constructed 9 1& _ _ _ Date(s) Reconstructed

Desi er 'Aws , , C. ZAA,.S,,

Constructed By 4.r. WRIGNr, 7E-&VrwI, ,

Owner ui7/-rtPeL w AtctS P__

, ,~~~~ • .. . . . .



Z.LJ4 IN~~ StAlCr. 71?ER I LJA S A/V3

3) Drainage System

a. Description of System _A'

b. Condition of System

c. Discharge from Drainage System

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

Piezometers, Etc.)

S7'AF7 G AG46 A-r Nop-rg Aa j76A.r Lti4C.,4 A),eq



93-15-3(9/80)

5) Reservoir

a. Slopes PAA 6A V INEC 6 PF I36AVEP, 1 VE&

b. Sedimentation No PRa8CefmS EVIO>EA47

c. Unusual Conditions Which Affect Dam 4 /4'LsJAe' i~tG- ()P77REWPA 0;

b~t COUL.b /AAlkafr FLc)S 7-a6&

6) Area Downstream of Dam

a. Downstream Hazard (No. of Homes, Highways, etc.) - #uses P-U
Lurm.e& YAPr, 0,V [StAV

b. Seepage, Unusual Growth _________________________

c. Evidence of Movement Beyond Toe of Dam _______________

d. Condition of Downstream Channel Rocl' 8Etb

7) Spillway(s) (Including Discharge Conveyance Channel) lr~-

a. General bF7fItiA-7,6 COAIvCAEr&J 7 WOUGM O)7' IX/t,qq CRAC*-S

A APAr.& 4P.UG1 7'Y5 Ca0  7jUCroAd 7"Q/N 7" A

193, Sj/,L~~ S& CT G J:S - PROU/SedAS PO VO 4: OA SPt4UJWqY

b. Condition of Spillway Cdu~fl S7r 4V' Zoe. S'U 4'?Z /N7W-oreE 'Auc7UA

4; ~V~j~j p(t_4wAy C.7fcrA

LocS S".UvCeC- R(OiT EA Is 7-4 rt P54(lt &'Rwek 64 P-~ Vot'

U~76 Z e5  be'ep L,,- 154 /,VAcT. -I 4 LTdY4Vwi' 7#fo~ I 5C.7cAr&ft

Rora'rr IpAe A -r Tjcruia- CdNCUTp1E SmaluSL L 7rfP-fkAr75t RdEBAi I s 4L 7%47

Sppasms LE~r CA t -09 CI.A-- -6.4k-.4 CS , TAquGN, (JA4. E7.

Sa~ r 1 A4roit'E Racaut Js A, 7,YA-r i 4-V O~i Zca'ER P'*m;ana aft Id*ic.

~IA4~~C~OA1 AT Ujfft4L-



93-15-3(9/80)

C. Condition of Asai'ury Spillway C41sts cF / ? cRU, rP t',W P'uciM

'Ra- 6,7-Air'vi S7-ruc-oE(7 Lotap M," . -Sm 6E-riiq-eD CGAL&7,

SPIIL.aJAe S&e PA*rre Le~Akl& 'T~00S Cjg7 -a#E' 0Esgg*S& ES

LE~q /AC'7As UCTUES,5:k407GOA-rEb C(A4e'rC-i' - S7ME &;c,8v.JA16

6AAI ! M'~EA, SP1LwjAV - RE,40 4E <POS-f &1 6oAWA/xjTRCAk Abt

d. Condition of Discharge Conveyance Channel________________

8) Reservoir Drain/Outlet 6" SOU7'N S*P/CLWA4Y 7

Type: Pipe _ _____Conduit _ _____Other jq- BAs.E 6F' P/ WAY?

Material: Concrete ______Metal ______Other _______

Size: ± / ol V,' Yl( Length__ _ _ _ _ _ _ _ _ _ _

Invert Elevations: Entrance _ ________Exit__________

Physical Condition (Describe): Unobservable______

Material:_______________________________

Joints: __________ ___Alignment __________

Structural Integrity: ______________ __________

Hydraulic Capability: ______________ __________

Means of Control: Gate _____Valve _____Uncontrolled ____

Operation: Operable _____Inoperable _____Other _____

Present Condition (Describe): Lr/A-mj : nu~ 'e Las

-.

d. onitonofDichrgeCoveane hane



93-15-3(9/80) 
7

9) Struct-ural

a. Concrete Surfaces LE7k[4R79t TI4'RC U64UT - t47"e ~tc,kA76A

b. Structural Cracking S< -Ye CkAtK-5 GN !Ot)7,q !;P,-LA 'ffC(2'.aAJ

AJL-Ak Cse--L~YG T NRj~m ?*//&r CRqCrit-

c. Mov, ii'ent - Horizontal & Vertical Alignent (Settlement)________

L a~~~. Junctions with Abutments or Embankmecnts______________

e. Drains -Foundation, Joint, Face___________________

f. Water Passages, Conduits, Sluices SAS.7 tE7tejA77U&

ouAt ,qL 19-r*.~YP t-CC~Ef /AMr4p-K6 U 7tb7

g. Seepage or Leakage S&xg Ma-rZL 0 ~~ 7~t

I 4,-~A BAfoF LE - ~ ~ ~ ~

OP 7//c LAA-.M,,

'd



93-15-3(9/80)

h. Joints - Construction, etc. SFP~qrt b~EIkO RTqriAJ

ALAJ- SrEVER.L CoVS7R~vc-rq 141At7S

i. Foundation OKAY

j. Abutments _________________________

k. Control Gates I\IcOAiE'

1. Approach & Outlet Channels Q rAY ____

m. Energy Dissipators (Plunge Pool, etc.) /VAi'6

n. Intake Structures - 7R910P-Ar6I- :C,Cke-cE (A)~ I Y e-&q84

o. Stabilityozc~re

-: F W4LzL- RIG#-, Up 4AIS47(7



93-15-3(9/80)

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

a. Description and Condition ___________________

Tlm Rss LEAOI, M& rpA,aw. PtGfrr IAI!7 qffr

LEe ATA 6,Sf .3kM5A CA a

11) Operation Procedures (Lake Level Regulation):



APPENDIX C

HYDROLOGIC/HYDRAULIC
ENGINEERING DATA AND COMPUTATIONS



CR0qHAM~ DAJM

CHECK LIST FOR DAMS
HYDROLOGIC AND HYDRAULIC

ENGINEERING DATA

AREA-CAPACITY DATA:

levation Surface Area Storage Capacity
(ft.) (acres) (acre-ft.)

1) Top of Dam 4._ 797

2) Design High Water
(Max. Design Pool) N-/A

3) Auxiliary Spillway
Crest _/_

4) Pool Level with
Flashboards N/A I

5) Service Spillway
Crest 0.0 Also

DISCHARGES
Volume
(cfs)

1) Average Daily (2 BASE FLOW,) ± 300 {

2) Spillway @ Maximum High Water(5P1LLOAJ I )a5) m t 308

3) Spillway @ Design High Water N/&

4) Spillway @ Auxiliary Spillway Crest Elevation h/A

5) Low Level Outlet M/A

6) Total (of all facilities) @ Maximum High Water 40:

7) Maximum Known Flood 5100

8) At Time of Inspection ±300

93-15-4( 1/80)



CIZOC4AM DANS

CREST: 'ELEVATiot?: 4.____B_

Type: CO1Cg MV 12K~ Q0CMUeE-/4A~Ot4 OEALL

Width: 4AIE5 *I 3 Length: 300

Spillover 5PI"4)A 5E=f1ME jfPA&&-ED 64 C3ALL

I Location EITI4ez EJD 0:E DAM U~ALL $5EPA&&TES-HE 9PLi.W?5

SPILL WAY:
LEFT

___________01___ Elevation 0.0 0.0

OVIEjL0(A IA)EIQ Type (agwyLhli5IR O'JUfLOWL QE-iK

______________+_ Width ID

Type of Control

____ ____ ___ ____ ____ ___Uncontrolled

Control led:

14/A Type M /A i/
(TF'Iashboards; gate)-

- Number-

107, InIIIIII/Length 21.Ab

coA-ESInvert Material C0NiC2Egx gCLECTE

Anticipated Length
of operating service_______________

VA /A Chute Length M.I/A

MI.LA Height Between Spillway Crest 4AtI
& Approach Channel Invert

(weir Flow)

a) 51 $CL0( ADITIONAL. 916,CHARA~E. 9r F pLO( 57W~l) 2ES:

o)/ 14' coEIp. MW14(5
(EACH) 

j

OME EACH GIVQE Of ONE ON E-ITjEk
~ *~, 9 or- 141 SPIWAMj

b) Loe SUVAE 33.5' Loq

93-15-14(9/80) ~$



HYDROMETEROLOG ICAL GAGES: tU th AM- BLACJ. BKi'E*.eL o~8

Type: ~fF ~F RECO.DEk

Location: O W aa&Yp9M UALL V2 miLs Do~a~i&Um oir

Records: I~ *41V OF SILO j SPOT Pws 5ITE. 0M 6ra . R 4E

Date - uwn), 9/L930 1

Max. Reading - 5kIih~9n iOmf

FLOOD WATER CONTROL SYSTEM:

Warning System: /

Method of Controlled Releases (mechanisms):

WOMPi AP9AEI4 =,7Pt IZFMo'JfL 15 fO5s6e6LE

93-.J.5-4( 9/SO0)



4

DRAINAGE AREA: 193. I ' A NVL oL IS" 4. ACILt-,

DRAINAGE BASIN RUNOFF CHARACTERISTICS:

Land Use - Type: U1DLeIFiOPD9 F_ F E D & MUM
Terrain - Relief: E • ADiR0MiDA_. MTIMS.

Surface - Soil: 'JE£2 G-i~±9

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

./IA

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

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

1mnbr APPAQrL1T

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

Location: M./A

Elevation:

Reservoir:

Length @ Maximum Pool A-7 (Miles)

Length of Shoreline (@ Spillway Crest) (Miles)

BAAeR. aNE, F1IXA) e~roLATE ej spuLA)KTa m~E'o It. K,4
AUD B IPI RIDW4p~-W 1 Ea. PAM5j LLOCA-1ED BqETEEZ4 CqK4

DAm c r'w.uTqL gRe., Jo k
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PROJECT GRID
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STREAMS TRIBUTARY 10 LAKE ONTARIO

04256S00 STILLWATER RESERVOIR NE~AR BEAVER RIVER. MY

LOCATION.--Lat 4PS3SO", long ?S'03O0S", Herkimer County, Hydrologic Unit 04150101. in gatehouSe, at Stallwater
Danaron Beaver River, 2.5 mi (4.0 kin) upstream from Moshier Creek, and 7.5 mi (12.1 kin) West of Beaver River
Post Office.

DRAINAGE AREA.--172 mil (44S kol).

PERIOD OF RECORD. -- May 1908 to current year. Prior to February 1925, monthend contents only. published in WSP
1307. February 19Z5 to September L937. published In CSP 824.

GAGe.- -Nonrecording gage read once daily and prior to reservoir Sate changes. Datum of gage is National Geodetic
Vertical Datum. adjustment of 1912.

REM4ARKS. --Reservoir originally formed about 1885; enlarged at various times and in 1924 enlarged to a usable ca-
pacity of 4,623 oil ft' (131 bin') between elevations 1,650.3 ft (503.01 m) and 1,679.3 ft (531.85 n) (top of
24-inch flashboards in place throughout year). Elevation of gate sill of lowest outlet. 1.642.3 ft (S00.57 a).
Capacity below elevation 1,650.3 ft (503.01 m), 90 mil Et' (2.$5 hal), is included in records presented herein.
but is not ordinarily available for release. Reservoir is used to regulate flow of Beaver and Black Rivers for
flood control, power development, and general public welfare.

EXTREMES FOR PERIOD OF RECORD.-Maximum observed elevation, 1,380.08 ft (312.098 ml May Z0, 1969. contents. 4,939
nil ft3 (140 ha); minimum observed since first filling, 1,644.80 ft (501.33S a) Mar. 25-Z7. 1949. contents.
8 nil ft' (0.Z27 hol).

EXTREMES F7R CURRENT YEAR. -Maximum observed elevation, 1,679.13 ft (511.866 mMa , otents 4,72Z mil ft'
(134 ha') minimum observed. 1.6S9.69 ft (505.880 m) Mar. 5, contents. 786ail ft. (22.3 ha').

Capacity table, current year (elevation, in feet, and
contents, in millions of cubic feet)

1.658.0 604 1,670.0 2,431
1,660.0 821 1,67S.0 3.556
1,665.0 1,518 1,680.0 4,916

ELEVATION. foe rEE7 46V0. WATER YEAR OCTOVER 1978 TO SEPTEMBER 1979
3NSIS'4TANE0US OBSERVATIONS AT 0800

DAY OCT Nov DEC JAN vce wAn APe *eAV JUN Jug. AUG SEP

1 1666.22 1665.2 164.30 1664.81 166.93 1660.90 1671.44 1679.23 3077.03 1674.4A 1670.'9 36"7.36
2 1660.16 360S.63 3006.0 100S.36 1468.84 1660.5S 1672.08 1679.33 1677.S4 3674.62 1670.36 3867.4e
3 366S.9" 166S.31 1664.10 16S.97 1660.7Z 1660.18 1472.83 1679.31 1677.45 3674..5' 3670.3' 3467.63
ft 164S.74 166!1.361 16.19 1640.38 166.59 3059.03 1673.52 3079.30 3077.35 3674.44 3070.Z2 1667.07
5 1665.52 166S.4 3640.15 1666.61 1000.58 105S9.09 3474.03 1679.30 1077.26 3670.36 1670.05 1667.62

8 3805.36 3005.50 16.10 1006.60 1060.39 168.S' 1074.43 1679.215 1677.13 1674.26 1009.87 3007.0
? 166S.17 1005.43 1666.84 3007.05S 366026 1661.61 1674.80 3679.03 3077.02 3670.17 1669.69 3048.26
a 1605.25 3005.331 163.99 3607.28 1600.34 1662.4S 14715.09 1678.78 3070.88 1674.00 1669.49 3064.05
I 160S.33 1005.18 3660.13 1667.31 1660.03 1063.02 3675.23 3078.82 1670.10 3673.96 3009.32 3006.90
Is 166S.23 166S.07 3600.40 1647.33 1065.04. 1663.44 3675.57 1676.06 3676.44 1673.S5 1009.36 1040.98

11 166S.07 3000.915 3660.56 3007.33 166S.64 1663.76 3675.59 30786 1670.53 3073.75 3009.01 1000.97
12 1044.87 3005.00 1000.55 3007.29 3045.04 3004.08 30715.59 3678.62 3670.42 1073.65 3008.85 3608."9
13 1604.00 3005.03 3004.52 1007,25 1005.24 3064.32 3675.56 106.80 1670.36 1673.55 1664.66 1660.90
34 3004.61 1604.90 3004.55 360.42 3065.03 1660.02 1675,03 36.00 3670.28 3473,45 1666.b6 1666.80
1s 1005.00 304.18 36640.S3 307.47 3046.79 3064.77 1675.60 1078.76 1670.39 1073.33 3068.27 3009.31

10 1645.43 3006.09 100640 360.73 3004.59 3004.80 3675.92 30760 1070.33 3073.23 3608.33 3009.0S
37 1665.37 1000.S7 3004.157 360.73 3004.30b 1000.95 3670.03 1078.03 1876.03 3073.30 1466.00 3669.80
I$ 3045.29 3004.46 3000.73 3007.70 3004.33 3004.V5 3070.36 3078.50 3075.93 3072.90 3607.67 3009.81
39 3005.30 3004.07 1664.07 36607.05 3663.90 316.93 3076.39 160.00 3475.85 1672.77 3047.77 3609.69
a0 1645.6 3004.63 3664.159 1647.57 3043.07 1004.07 1670.56 3678.39 3075.77 1672.59 1607.67 3649.86

23 3645.02 1004.75 164.57 3007.55 1003.44 1000.03 3670.79 3876.29 3075,07 1672.40 3007.5' 1009.93
22 3065.13 3004.07 1004.55 1647.55 3003.24 3004.67 3077?.04 1676.20 3075.57 1672.20 1667."4 3069.99
23 3005.39 004.55 366.150 367.55S 1602.69 1005.03 1877.33 1076.31 3875.43 1802.03 167.31 3670.30
24 3645.69 306640 3640.59 1667.161 3002.S7 3405.52 1677.65 3068.01 16715.30 3673.63 1067.38 3670.311
as 3665.00666.04 36640.76 3647.44 1640.2Z 1664.87 3677.95 3017.95 1075.20 3473.65 3067.14 3070.05

a& 106.90 360.50 3644.90 1047.43 3001.94 36611.06 3676.23 3077.67 3075.37 1073.&9 1007.24 1669.96
27 14601 3166.57 314.65 3647.30 3043.03 366.70 367060 3677.62 3075.04 3871.33 3687.30 3609.93
26 1645.22 300647 36640.78 3007.26 3643.25 1009.23 3676.93 3877.76 3074.95 1071.10 3007.30 3009.63
29 3005.04 3004.36 3044.09 3807.22 -- 1009.03 1679.30 3077.73 1074.00 3070.95 1667.34- 3669.02
3930 055 36ss 646.27 1004.00 1647.34 3- 60.00 3079.33 1077.04 1074.77 1070.76 3647,39 1609.92
31 365.54 3. 6.67 3047.06 -1670.52 30 177.86 --- 3070.56 3647.0

m 1605.20 3004.09 16.6,7 1047.33 3600.05 1004.57 3675.90 16.55 3070.37 3012.90 366.40 3609.32
nmax 3666.22 3005.52 3004.90 661'4.73 1666.93 167O.52 3679.33 3079.33 1077.63 3074.06 3070.49 3670.33
Nil$ 1004.* 1046.27 3643.99 1004.63 1661.211 1699.69 307304 3177.04b 1674.77 3070.56 3007.34 3647.30

9 1805, 1382 1460 2015 040 2882 4881 4244 3484 2538 1925 2435
3 -43.3 -62.2 .32.9 -207 -050 #041 .779 -183 -293 -353 -229 .188

CAL To I9l6 NERN 1669.38 PAR 3076.93 "IN 36116.67 3 -79.1
87v Ill J979 MEAN 3609.37 AR 1079.33 loin 3059.84 1 21.9

t Contents. In mllions of cubic feet, at 2400 hoursaon last day of month by interpolation.

S Change im contents. equivalent tm cubic feet per aecond.



400 STREAMS TRIBUTARY TO LAKE ONTARIO

042SI00, DEAVER RIVER AT CROGNAN, MY

LOCATION.--Lat 4W53'SO" long 75'416'. Lewis Cowtty, Hydrologic Unit 04150101, an left bank 1,200 ft (366 a)
upstream from Black Creek, and 0.S .1 (0.6 kin) west of Croghan.

DRAINAGE AEEA.--294 mi3 (761 kos).

PERIOD OF RECORD.--September 1930 to current year.

REVISED RECORDS.--WSP 7S0: Drainage area.

GAGE.--Water-stage recorder. Datum of Sage is 806.20 ft (24S.730 m) National Geodetic Vertical Datum of 1929.

REMJARKS.--Records good. Flow regulated by Stillwater Reservoir (see station 04216100). between Stillwater DaM and
this station, flow is further regulated by several powerplant ponds. Diurnal fluctuation at low and medium flow.

AVERAGE DISCHARGE.--49 years, 593 ft3/s (16.79 me/s).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge. 5,100 ftl/s (144 m1/s) May 21, 1969, gage height. 6.96 ft
(2.128 a); minimum, 11 t'/s (0.31 m'/s) Jan. 22, 29, Feb. 4, 1967, gage height. 0.63 ft (0.192 a); minimu
daily, 22 ft'/s (0.62 ai/s) July 10. 1961.

EXTREMES FOR CURRENT YEAR.-oMaximum discharge, 2,110 ft3/s (59.8 m1/s) Apr. 28, gage height, 4.73 ft (1.442 a);
mLnimum, 61 ft'/s (1.73 m

5
/s) Jan. 1, gae height, 1.19 ft (0.363 a); minimum daily, 108 ft'/s (3.06 m/s)

Dec. Z.

DISCHARG, IN CUBIC FEET PC* SECOND, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1979
MEAN VALUES

DAY OCT NOv 0EC JAN FEB &A4 APR MAY JUN JUL AUG SEP

1 300 ?14 460 250 899 772 1010 1380 899 238 S0 318
2 286 596 2 50 906 720 865 9S 1320 886 272 664 300
3 341 432 333 1030 SS2 872 1010 1070 838 303 SiS 260

'22 209 369 1200 618 927 992 1130 636 373 47s 70
5 400 253 46S 1130 SS8 1310 1210 1100 66S SIS 391 k13

6 Si 253 636 32SO 1130 1370 1170 1090 690 S0 382 S79
7 '36 607 A32 1300 942 1190 1110 14.70 765 293 SIS S96
S 422 613 460 1110 T7 999 1040 1540 727 241 624 42?

9 4'4 SIS A85 636 678 970 99S 1160 684 364 SS2 307
10 SOS 526 SOS 84S 90? 999 906 999 47S 3S2 56 373

i1 490 322 531 SE 953 98.. 920 8?9 785 318 56 423
12 579 293 55 927 1010 920 941 a13 702 341 32S 329
13 S41 293 490 Sl 721 607 825 60 836 393 360 -13
14 SOS 352 S47 391 720 "8 778 66S S63 344 470 32S
is 427 SOS S31 927 700 955 ?S2 671 422 318 624 S04

16 714 604 480 1310 600 913 85E 702 451 '36 671 746
17 602 289 422 1200 724 SSE q46 7S 356 413 432 SS
i8 791 373 438 1160 620 785 05 es SOS S20 303 676
19 660 341 665 1070 740 831 778 838 422 526 2S0 445
20 739 377 552 621 740 906 705 o13 4.36 SiS 460 SIS

21 772 306 So0 708 8S9 936. 708 798 422 46S 4s S36
22 382 369 510 929 906 948 71 798 404 40 373 340
23 470 360 427 1030 62S 906 798 716. 247 ASS 369 250
26 441 4S 364 977 7%9 608 886 790 241 S47 413 62
2S 337 382 l08 941 739 I150 886 733 364 640 303 36

26 27S 3S2 404 699 727 1600 806 71 306 607 25O 314
27 526 413 SIS 927 746 110 1360 065 373 SOS 495 408
28 232 422 495 890 798 1090 1990 684 386 432 So0 As
29 480 s1 495 816 -- 1020 1880 879 382 272 400 60
30 So 404 446 906 ... 970 1730 920 2S0 SOS 541 322
31 739 253 899 V- 99 -- 920 590 465

TOTAL 15640 1260 1176 28478 21539 30s00 30620 28404 16200 13165 16313 12789
MEAN 498 413 4S? 919 769 977 1021 919 540 42S 462 Q26
MA 793 71 00s 1310 1130 1600 1990 3540 899 648 6"4 746
NIN 232 253 108 210 41 408 706 448 261 230 a5 2S

CAL. YR 1976 TOTAL 2S9277 MEAN 710 MAA 23S Mle 33
014 YR 1979 TOTAl. 23786 MEAN 6 MAX 1990 MIt& 108

A
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APPENDIX D
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ANALYSIS CONDITIONS

1. Normal conditions; water surface at spillway crest.

2. Water surface at spillway crest plus ice load of
5,000 pounds per linear foot.

3, 1/2 PMF flow; water surface 8,5 feet over top of
dam.

4. Flood flows; water surface at top of dam.

5. Normal conditions with seismic coefficient of 0.10.



STABILITY ANALYSIS PROGPRAM - WORK SHEET

INPUT ENTRY ANALYSIS CONDITION

1 2 3 4 5
Unit Weight of Dam (K/ft 3 ) 0 0.15-

Area of Segment No. 1 (ft 2 ) 1 zt,.?.

Distance from Center of Gravity 2 IZI.
of Segment No. 1 to Downstream
Toe (ft)

Area of Segment No. 2 (ft 2 ) 3 17,7.

Distance from Center of Gravity 4 J.
of Segment No. 2 to Downstream
Toe (ft)

Area of Segment No. 3 (ft 2 ) 5 ,

Distance from Center of Gravity 6 C,q
of Segment No. 3 to Downstream
Toe (ft)

Base Width of Dam (Total) (ft) .7 (3,(

Height of Dam (ft) 8 ('s

Ice Loading (K/L ft.) 9

Coefficient of Sliding 10 0.6

Unit Weight of Soil (K/ft3 )
(deduct 18) 11 t S 5

Active Soil Coefficient - Ka 12 6.3 3

Passive Soil Coefficient - Kp 13 3.0

Height of Water over 14 1 qg.
Top of Dam or Spillway (ft)

Height of Soil for Active Pressure (ft) 15 10

Height of Soil for Passive Pressure (ft) 16.

Height of Water in Tailrace Channel (ft) 17 7

Weight of Water (K/ft3 ) 18 .06 z

Area of Segment No. 4 (ft2 ) 19

Distance from Center of Gravity cf
Segment No. 4 to Downstream Toe (ft) 20

Height of Ice Load or Active Water (ft) 46 ((,S
(does not include 14)

Seismic Coefficient (g) so

RESULTS OF ANALYSIS

Factor of Safety vs. Overturning (.- 16 ,77 , I7

Distance Fron Toe to Resultant . - 7 -,Z 1,7 2

Factor of Safety'vs. Sliding . 1 1/ 6'

Amm
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