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ARMY |
ENT OF THE ‘
Dmkmsmm DISTRICT, NEW YORK
i 26 FEDERAL PLAZA o
NEW YORK, NEW YORK 100
o 2 0CT 1978
Honorable Hugh L. Carey #

Governor of New York
Albany, New York 12224

Dear Governor Carey:

The purpose of this letter is to inform you of a clarification of the guide-
lines used by this office in assessing dams under the National Program of
Inspection of Dams.

Office of the Chief of Engineers has recently provided a clarification that
dams with seriously inadequate spillways are to be assessed as unsafe, non-
emergency, until more detailed studies prove otherwise or corrective measures
are completed. -

The following dams in your state have previously been assessed as having
seriously inadequate spillways, with capability to pass safely only the per-
centage of the probable maximum flood as noted in each report. They are now
to be assessed as unsafe:

I.D. NO. NAME OF DAM
N.Y. 59 Lower Warwick Reservoir Dam
N.¥Y. 4 Salisbury Mills Dam
N.Y. 45 Amawalk Dam
8 Jamesville Dam

¥ 685 Colliersvilie bam
N.Y. 6 Delta Dam
N.Y. 421 Oneida City Dam
N.¥Y. 39 Croton Falls Dam
N.Y. 509 Chadwick Dam (Plattenkill)
N.Y. 66 Boyds Corner Dam
N.Y. 397 Cranberry Lake Dam
N.Y. 708 Seneca Falls Dam
N.Y. 332 Lake Sebago Dam
N.Y. 338 Indian Brook Dam
N.¥. 33 Lower (S) Wiccopee Dam  (Lower

Hudson W.S. for Peekskill)
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Honorable Hugh L. Carey
I.D. NO. NAME OF DAM
N.Y. 49 Pocantico Dam
N.Y. 445 Attica Dam
N.Y. 658 Cork Center Dam
N.Y. 153 Jackson Creek Dam
N.Y. 172 Lake Algonguin Dam
N.Y. 318 Sixth Lake Dam
N.Y. 13 Butlet Storage Dam
N.Y. 90 Putnam Lake (Bog Brook Dam)
N.Y. 166 Pecks Lake Dam
N.Y. 674 Bradford Dam
N.Y. 75 Sturgeon Pool Dam
N.Y. 414 Skaneateles Dam
N.Y. 155 Indian Lake Dam
N.Y. 472 Newton Falls Dam
N.Y. 362 Buckhorn Lake Dam

The classification of "unsafe" applied to a dam because of a seriously in—
adequate spillway is not meant to oconnote the same degree of emergency as
would be associated with an "unsafe" classification applied for a structural
deficiency. It does mean, however, that based on an initial screening, and
preliminary computations, there appears to be a serious deficiency in spill-
way capacity so that if a severe storm were to occur, overtopping and failure
of the dam would take place, significantly increasing the hazard to loss of
life downstream from the dam.

Consequently, it is advisable to implement the recommendations previously
furnished in the reports for the above-mentioned dams as soon as practicable.

It is requested that owners of these dams be furnished a copy of this letter
and that copies be permanently appended to all reports previously furnished
to you.

Sincerely yours,

CLARK H. BENN
Colonel, Corps of Engineers
District Engineer
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PHASE I REPORT
NATIONAL DAM SAFETY PROGRAM

Name of Dam COLLIERSVILLE DAM (I.D, NO, 685)

State Located: NEW YORK STATE

County Located: OTSEGO COUNTY

Stream: SUSQUEHANNA RIVER

Date of Inspection: JUNE 12, 13 AND JULY 19, 1978
ASSESSMENT

Examination of the available documents and visual inspection of the
Colliersville Dam and appurtenant structures did not reveal any conditions
which are structurally unsafe at the present time. There exist, however, con-
ditions of distress and deterioration which may, if the conditions worsen, have
the potential for developing into hazardous conditions. These conditions should
be monitored on a regular basis.

The total discharge capacity of the spillway, without overtopping the
abutment sections of the dam, is 11,200 cfs, assuming the headgates are per-
manently closed. This is appreciably less than the Probable Maximum Flood of
59,100 cfs and the Standard Project Flood of 29,500 cfs, both as determined
using a unit-hydrograph for the total area. The project discharge capacity is
therefore seriously inadequate relative to either of the design floods.

It could not be determined on the basis of the available information,
and also the visual inspection, that the left abutment walls extended into sound
rock at the east end of the dam. Therefore, an evaluation as to whether failure |
of the walls, caused by overtopping and subsequent erosion around the east |
end, would occur during the Standard Project Flood. 7

Additional investigations are recommended to more reliably deter-
mine the potential for overtopping and, if overtopping were indeed possible
under the Standard Project Flood, the amount of overtopping and the effect on
stability of the east abutment of the dam.

The additional investigations should be initiated immediately and be
performed in accordance with the requirements of the appropriate sections of
Chapter 4, RECOMMENDED GUIDELINES FOR SAFETY INSPECTION OF DAMS.
The investigations should include, but not necessarily be limited to the fol-
lowing:




- More precise evaluation of the Standard Project Flood, and the po-
tential for overtopping, by considering lake drainage areas separately and
routing component floods through the lake storages, and also valley storage
in the main river channel.

- Investigate by trenching or boring the actual as-built extent of the
east abutment walls.

- Determine by trenching or boring whether the walls abut into sound
non-erodable rock, or the length of the walls and the nature of the overburden
and embankment fill are such to preclude erosion if the dam were to be over-
topped.

The additional investigations should be initiated immediately and
completed as soon as possible. During the period of the investigation, pro-
grams for anticipating major floods and warning downstream residents of a
potential flood hazard shortly be instituted and maintained.

No remedial measures are recommended at the present time, However,
remedial measures may be necessitated as a result of the above investigations,

Eugene O'Brien, P.E,
New York No. 29823

Approved By: Col. Clar . Benn
New York District Engineer
Date: ,?(f
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM
COLLIERSVILLE DAM INVENTORY NO: 685
SUSQUEHANNA RIVER BASIN

OTSEGO COUNTY, NEW YORK

SECTION 1 - PROJECT INFORMATION

1.1 GENERAL

a\XAuthoritz
The Phase I Inspection reported herein was authorized by the

DEPARTMENT OF THE ARMY, NEW YORK DISTRICT, CORPS OF ENGINEERS by
letter dated 31 March 1978, in fulfillment of the requirements of the National
Dam Inspection Act, Public Law 92-367, 8 August 1972.
spection

> The purpose of this inspection and report is to investigate and
evaluate the existing conditions of subject dam in order to: identify deficien-
cies and hazardous conditions; determine if they constitute hazards to human
life or property; and notify the State of New York of these results along with
recommendations for remedial measures where necessary. ’\

a. Description of the Dam and Appurtenant Structure

The Colliersville Dam was constructed as a component of the
Colliersville Hydroelectric Project. The major structural features of the project,
include a 200-feet long overflow dam flanked on the left side by an abutment,
which is U-shaped in plan, and on the right side by an approximately 50-feet
long gate structure. Downstream of the gates are a 550-feet long concrete
flume headrace, a 105-feet long tailrace channel, a powerhouse, and a trans-
former house. Goodyear Lake, the pool formed by the dam is approximately
2 miles long and has a surface area of 520 acres.

1.2 DESCRIPTION OF THE PROJECT

&
A

The dam is a reinforced concrete ungated overflow buttress dam
of the Ambursen type with flat upstream and downstream face slabs. The base
width of the dam, including an upstream anchor wall and a toe wall, is approx-
imately 70 feet and the maximum structure height is 36 feet. The upstream face
slab is 9 inches thick and has a slope of approximately 1.5 (V) on 1 (H). The
buttresses supporting the slabs are spaced 10 feet center to center; the crest
length of the structure is 200 feet.

The U-shaped left abutment of the dam is a reinforced concrete struc-
ture consisting of a vertical wall transverse to the dam axis which connects
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upstream and downstream vertical walls which parallel the dam axis. The
transverse wall, which is 4-feet wide at the top and approximately 5-feet wide
at the base, extends 15.0 and 26.5 feet upstream and downstream of the axis
respectively. Acco: ling to available drawings the upstrcam wall is 3-feet wide
at the top, 5-feet wide at the base and extends 70 feet east of the transverse
wall to the east bank of the river. The downstream wall is 2-feet wide at the
top, 5-feet wide at the base and extends 40 feet east of the transverse wall.
Both the upstream and downstream walls are backfilled on both sides. The
maximum structural height of the upstream and transverse walls is approximately
42 feet from the foundation to the coping which is 6 feet above the crest of the
dam. The maximum structural height of the downstream wall designed was
approximately 25 feet. Observations during the field inspection indicate that
the removal of concrete during later repair work may have reduced the height
by an unknown amount.

The right abutment consists of a transverse vertical concrete wall
similar to that at left abutment, which forms part of the head gate structure
and extends downstream to join the wall of the concrete flume headrace.

The head gate structure comprises four openings formed by the
right abutment of the dam, the right wall of the concrete flume and 3 intermes -
iate reinforced concrete piers approximately 18 inches thick. Each opening
is equipped with a steel gate 10'-6 1/4" wide by 9'-0" high. A reinforced con-
crete slab connecting the piers and walls forming the gate openings provides
a working platform above the gates. A common structural steel hoisting frame
is provided for gate operation. The power generating facilities at this dam have
not been used since March 1969, and the gates now remain in a permanently
closed position with three 5-inch wide by 7-inch high wooden stoplogs above
each gate.

The 12-£eet deep concrete flume which originally served as the
headrace increases in width from approximately 50 feet at the head gate struc-
ture to 100 feet at the powerhouse.

The powerhouse is a 33.5-feet wide, 103,0-feet long, 22-feet
high reinforced concrete building which, during its period of operation, was
equipped with four horizontal shaft double inlet turbines. Power generating
equipment has been removed from the powerhouse and it is now used for storage
of materials.

The transformer house, a 34-feet wide by 43-feet long reinforced
concrete building southwest of the powerhouse, also has been stripped of its
original equipment. It now serves as a field office for the staff of a substation
which is located south of the powerhouse structure,

-
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b. Location
The dam is located on the North branch of the Susquehanna River,
one mile north of Colliersville, Town of Milford, Otsego County, New York
and 15 miles south of Otsego Lake, the source of the North Branch of the Sus-
quehanna River,

c. Size Classification
The dam is less than 40-feet high and the usable Sstorage volume
is less than 50,000 acre feet. Therefore, it is considered to be an "intermediate"
size dam,

d. Hazard Classification
The dam is in the "high" hazard potential category. The town
of Colliersville, which is approximately one mile downstream, would be sub-
ject to extensive damage and possible loss of life if the dam should fail.

e. Ownership
Colliersville Dam is owned and maintained by the New York State

Electric and Gas Corporation, which obtained ownership from Southern New York
Power and Railway Corporation by a deed dated September 5, 1923,

f. Use of Dam

A dam has existed as this site from the early 19th century. The
present dam and its appurtenant structures, which were placed in operation in
1908, were designed to provide a source of power for the 65-mile trolley line
of the Oneonta and Mohawk Valley Railroad Company and to fumish power and
light to the adjoining towns and villages. The dam has had several owners
since its inception. The present owner, New York State Electric and Gas Cor-
poration, (NYSEG) used the dam for power generation until 1969. Thereafter,
all power generating equipment was removed. Today the sole purpose of the
dam is to maintain the level of Goodyear Lake, the pool formed by the dam, for
recreational purposes.

g. Design and Construction History

The Colliersville Hydroelectric Plant was designed by the Stevens-
Hewitt Engineering Company. The designers, acting as contractors, commenced
construction in June 1906. The firm of William Barclay Parsons was appointed
by the owners as engineers to supervise the completion of the work and testing
of the machinery. The work was completed under the direction of Mr, P. S.
Tainter representing the Stevens-Hewitt Engineering Co. and the tests were
conducted by Mr. H. M. Brinckerhoff , mechanical and electrical associate of
Mr. Parsons. The plant was placed in operation in 1908.

Subsequent construction work included replacement of the concrete
flume after failure over a portion of its length, gunite repair of the dam slabs

-




and the walls and foundations of the concrete flumes, placement of fill down-
stream of the south wall of the U-shaped left abutment to protect against move-
ment, removal of the ice spillway at the end of the headrace, and removal of
power-generating equipment from the powerhouse and related equipment from
the transformer house.

h. Normal Operating Procedure
Since the headrace and powerhouse are no longer in use, the
four head gates at the entrance to the headrace are maintained in a permanently
closed position. Three 5-inch wide by 7-inch high stop logs are also kept in

place.

i. Regulating Outlets
The four head gates at the intake of the headrace, which are the

only gates at the dam, have their inverts near the headrace canal floor at

El 1144.14. Stoplogs can be added above the gates in the gate slots. The gates
have 1/4 inch thick upstream skin plates and are vertical lift type with three
lifting and "dogging” points at the top. An elevated hoist beam is provided
above the gates with lifting eyes for attaching hand hoists and "dogging" con-
nections.




1.3 PERTINENT DATA
a. Drainage Areas (Sq. miles) 351

b. Discharge at Dam Site, cfs
Maximum known at site (March 19, 1936) 8740
Maximum regulating gates; assume gates

permantly closed 0
Ungated spillway at Maximum pool,
E1.1156,22 11200

— — s R

Total discharge capacity at maximum pool 11200

i c. Elevation (ft. above MSL)

Top of Dam 1156.22
Crest of Spillway 1150.22
Canal at Head gates 1144.14
Streambed at centerline of dam 1118+

d. Reservoir (miles)
Length of recreation pool 2

e. Storage (acre-feet)

Recreation pool. E1 1150.22 7800
Top of dam, El. 1156.22 10300
14
i f. Reservoir Surface (acres)
Top of dam 520
g. Dam

Type: Ambursen reinforced concrete flat slab and buttress
Length: Total =320+ feet
50 feet gated canal, 200 feet dam, 70+ feet left abutment
Height: 36 feet, maximum
Side Slope: Upstream 1.0(V) on 1.0(H)
Downstream 1.5(V) on 1.0(H)
Grout Curtain: None

h. Spillway
Type: Downstream face Ambursen of dam

Length of weir: 200 feet
Crest El. 1150.,22
Gates: Ungated

i. Regulating Outlets
There are no low level outlets, Due to removal of equipment from
the powerhouse water cannot be passed through the headrace; the headgates are
kept permanently in the closed position.
-5~
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SECTION 2 - ENGINEERING DATA

2.1 DESIGN

The detailed design of the dam was done by the Stevens-Hewitt Engin-
eering Company in 1906. Information on the design details is available from
Stevens-Hewitt drawings, construction photographs and correspondence in the
NYSEG files. A list of the Stevens-Hewitt drawings reviewed is given in the
Appendix. Information also is available from a technical article entitled "The
Colliersville Hydro-Electric Plant” published in the Engineering News Record,
Vol. 57, No. 10, dated March 7, 1908. None of the original design computa-
tions are available.

The available information indicates that the dam and appurtenant
structures, in general, were founded on "solid shale" after excavation...
"through successive layers of shale and clay...". The dam foundation
is reported to be "... about 6 feet below the original bed of the river...". A
brief analysis of the stability of the dam against sliding and overturning was
made by NYSEG on December 4, 1975. The results of this analysis show the
structure to be safe with water acting over a base to crest height of 32 feet.
It should be noted that the dam successfully withstood the maximum flood,
which occurred on March 19, 1936, with water flowing an estimated depth of
4.6 feet over the crest of the dam.

2.2 CONSTRUCTION RECORDS

The sources of information on the construction of the Colliersville
Hydroelectric Project comprise a series of photographs in the files of the
NYSEG and the Engineering News Record article referenced in Paragraph 2.1.
Subsequent repair work by NYSEG such as the grouting of leaks through the
slabs and joints of the Ambursen dam, gunite repairs to the spillways and head
gate repairs are also documented with photographs. Detailed records of both
the original construction and subsequent repairs are not available.

2.3 OPERATION RECORDS

There is no operation and maintenance manual for this project. Opera-
tion records were maintained up to March 1969 when operations at the power-
house were terminated. Operation data are available in the following reports:

a. Inspection Reports for the Colliers Hydro Power Plant from 1955
to 1966 including comments on gates and turbine operation and
maintenance.

b. "Water Level, Colliers Plant 1950-1968", and

-




c. "Summation of Generation, Colliers 1964-1969"

Currently, an "“inspector" visits the site every six to eight weeks to
check the structure and make observations.

2.4 EVALUATION OF DATA ﬁ

The data provided by the New York State Electric and Gas Corporation
consisted primarily of copies of the design drawings; reference data and draw- i
ings which were part of the Colliers Hydro Licensing Application of March 31, !
1964; internal inspection reports for the years 1955, 1957, 1960, 1964 and 1966; ’
a 1977 inspection report by an independent consultant; correspondence with the
Ambursen Engineering Corporation and an outside consultant pertaining to the
problem of cracking in the tops of the buttress; records of pool elevation; and
photographic records. As-built drawings and project specifications were not
available.

— e s RS N

The available data reviewed combined with data obtained during the
visual inspection are considered adequate for a Phase I inspection and evalu-~
ation of safety of the Ambursen Dam and gate structures; however, discrepen-
cies between design drawings for and visual observations of the left abutment
wall preclude adequate evaluation of the wall stability if the dam were to be
overtopped.




SECTION 3 - VISUAL INSPECTION

3.1 FINDINGS

a. General
Visual inspections of Colliersville Dam were made on June 12,
June 13 and July 20, 1978. On June 12, the reservoir level was approximately
6 inches above the crest; on June 13, after one inch of rain had fallen during
the night, the reservoir level had risen to approximately El. 1151+,

b. Ambursen Dam/Spillway

Inspection of the exterior and interior of the Ambursen dam/spill~
way revealed cracking of the buttresses and face slabs and evidence of con-
crete deterioration. Areas of past and current leakage were in evidence in the
interior of the structure. Water flows down the upstream face slabs and the
buttresses at many locations and; minerals deposited by flowing water fill
cracks and cover large areas of the surface of the concrete. Stalactities hang
from overhead. However, the quantity of water entering the dam is relatively
small and the level of water within the dam remains low due to the presence of
1 ft by 1 ft drainage openings through the bottom of the dam at the toe. On
June 13, 1978, seepage was observed to be significantly higher than on the
first day, even through the estimated increase in head caused by the overnight
rain was only about 0.3 ft.

All buttresses have cracks in a generally horizontal direction
slightly below the top of the catwalk openings. The cracks vary in width rarely
exceeding 3/8 inch at the catwalk opening and decreasing in width as the crack
approaches the upstream and downstream faces. A few cracks have additional
spalling at the surface near the opening making them appear even larger. It is
reported that the cracks developed shortly after the dam was placed in operation.
Metal plates, 3 inches wide by 24 inches high, were installed in 1952 on the
downstream side of the walkway opening to monitor the horizontal and vertical
movement of the cracks. The plates are anchored in the concrete below the
crack and free at the top. It is reported that, based on observations made by
the NYSEG field engineer during his many regular inspections in the last ten
years, there has been no discernible movement.

Cracks and concrete deterioration also are visible on the interior
faces of the spillway slab and on the abutment walls. In Bay 20, for example,
where the wall of the left abutment transverse to the dam axis is exposed, there
is a zone of deterioration in which the aggregate is exposed. This is believed
to be caused by frost action since this is an exterior wall. In addition, a crack
was observed at the intersection of the upstream slab and the crest in this bay.
Similar cracks were observed in Bays Nos. 4, 8, 12, 18 and 19. Some of these
exhibit spalled edges and exposed reinforcing bars.
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Concrete cracking and deterioration are also evident from the
exterior of the dam/spillway, even though water was flowing over the crest.
Surface spalling of the channel side of the west abutment wall also was ob-
served. It is reported that the gunite, which was applied to the exterior of the
slabs of the Ambursen dam, was deteriorating; this could not be verified since
water was flowing over the crest at the time of the inspection,

There is evidence of leakage in almost all bays. The wooden
walkway between the buttresses was wet throughout and a buildup of mineral
deposits was encountered at several locations. A flow of water was observed
| at the deteriorated portion of the left abutment wall mentioned above and another
small stream of water was observed passing through the upstream face slab in
1 Bay 9. Flow in this bay increased significantly when the head on the dam in-
creased due to the rain previously mentioned. The cracks in Bays 4, 8, 12,
18 and 19, which are referred to above, show seepage in the form of dampness.
Seepage also was observed to occur at the juncture of the upstream face slab
and the buttress in some bays.

Mineral deposition coats buttresses, upstream and downstream
face slabs, and the bottom of the crest pour.

Seepage is also occuring at the left abutment of the dam. This is
believed to be due to water passing around the abutment rather than through it.
This abutment is U-shaped in plan and water apparently becomes trapped be-
tween the walls parallel to the axis. Exposed horizontal reinforcing bars which
may have tied the downstream abutment wall to the transverse wall indicate that
the downstream wall may have been lowered. The current top of this wall seems
to serve as a dam and water was observed to flow over the top of the concrete.
A seep estimated at 2 gpm was observed 4.5 ft from the eastern face of the trans-
verse wall. An 8-inch drain in the fill downstream from the low wall was not
functioning. It was not possible to ascertain whether this was due to a block-
age of the pipe or to flow of the water through the fill.

Seepage also was observed in the hillside about 150 feet down=
stream from the dam. The slope in this area was wet and covered with typical
wet area vegetation.

There appears to be a discrepancy between the length of the up-
stream left abutment wall as shown on the available drawings and as observed
in the field. The drawing indicates that the wall is 70-feet long. Field inspec-
tion, using a pick and shovel to probe for the east end of the wall as it disap-
pears into the abutment, indicates the wall is at least 75-feet long; the location
of the east end of the wall, and therefore its length, could not be ascertained
using hand probing methods.




Exposed horizontal bars protruding from the transverse wall, at
the location where the downstream left abutment wall meets the dam indicates
that the downstream wall was lowered. For the most part, the downstream wall
which is covered by fill, could not be seen.

There is some question as to whether either wall abuts directly
into sound rock; examination of the east bank of the river at and near the dam
indicate that rock may not be close to ground surface.

The west abutment also has an entrance into the dam, New
grating over the entrance had recently been installed. The downstream channel
face of the west wing wall was not in good condition with some spalling of the
surface and some exposed aggregate.

c. Head Gate Structure
At the time of the inspection the head gates were in the down

position. Three S-inch wide by 7-inch high stop logs were atop each gate and
the upper stop log above each gate was wedged tight at the ends. It is under-
stood that the head gates have been closed since the powerhouse operations
were terminated in 1969. The 1955 NYSEG inspection report noted that the
original timber stop logs at the intake had been replaced (probably just prior
to 1955) by the present steel gates. It was noted in the 1957 report that the
head gates had closed satisfactorily. The water level at the time of this in-
spection was 4 feet below the top of the stop logs. Lleakage past the gates
had resulted in the ponding of water up to 8 inches deep in the headrace flume
immediately downstream of the gates.

The inspection indicated bottom leakage on the left side of Gate
No. 2, the second from the west. Significant leakage also was observed
around the Gate No. 4 guide immediately adjacent to the dam and about 3.5 feet
above the floor of the flume. There is a large area of spalled concrete adjacent
to the leak. From this spalled area, a bulge in the wall which ranges from 6 to
12 inches in width extends horizontally for several feet.

All gates and the hoist frame over the gates showed signs of rust.
In addition, the segment of the hoist frame over Gate No. 3 was bent down
about 2 inches in the middle.

The west wall of Gate Bay No. 4 had a crack 3-feet long on its
downstream face about 4 1/2 feet from the floor which also continued around
the downstream end. There is some spalling of the concrete on the faces of
the piers of Gate Bays Nos. 2 and 3. In Gate Bay No. 1, the west wall, ad-
jacent to the road, has some relatively long irregular cracks near the top. There
is also a bulging of the upper wall a few feet downstream of the gate.
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d. Concrete Headrace Flume

In general the condition of the headrace flume is poor. There is
evidence of extensive gunite repairs to the concrete flume which was recon-
structed following the collapse of the original flume. The gunite itself can
now be observed to be cracked and pulling away from the concrete wall as
much as 12 to 18 inches at several locations., At one location, where a high-
way culvert discharges water down to the flume, it appears that freezing and
thawing of water in an initial crack in the gunite forced the gunite farther away
from the wall to which it was applied. This condition was noted in a previous
inspectionreport. The downstream wall of the flume near the powerhouse also
shows signs of deterioration in the form of cracks, bulging and spalling of the
concrete wall. In addition the buttresses stiffening the downstream wall ex-
hibit signs of deterioration in the form of spalled surfaces, surface cracks and
some areas with exposed aggregate. The ice spillway at the downstream end
of the flume has been removed and the opening in the wall has been closed.

Inspection of the underside of the flume revealed that, in general,
it is in satisfactory condition although there are some minor cracks and locally
spalled areas. However, the concrete for at least half of the columns and
footings which support the flume show signs of deterioration and spalling which
have exposed reinforcing rods. The 1955, 1957 and 1960 inspection reports of
NYSEG indicate that the footings and columns were restored to their original
condition. They apparently have not been repaired since 1961.

Some of the drains which carry water from the west side of the
flume to be discharged downslope on the east side were functioning at the time
of the inspection; many of the elbows at the base of the risers on these drains
are broken.

e. Powerhouse
The powerhouse is no longer used for generating power. The
turbine chamber gates and generating equipment are either in disrepair or have
been removed.

f. Downstream Channel
Discharge over the dam flows into the channel of the Susquehanna
River, There is no downstream apron beyond the structure. The stream bed is
full of rocks and stones of all sizes, On the west side are huge chunks of
concrete, remnants of the portion of the old flume which failed. Further down-
stream the channel narrows as it approaches and passes the former powerhouse
structure.

g. Reservoir Area
In the vicinity of the dam, there was no evidence of sloughing,
potentially unstable slopes or other unusual conditions which would adversely
affect the dam,
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3.2 EVALUATION OF OBSERVATIONS

Very little if any change has been reported in the condition of the
cracked buttress wall. They have been inspected and monitored closely since
1951. The Inspection Reports and the Consulting Engineers concluded that
the cracks do not affect the stability or safety of the structure and that for the
immediate future no repair or correction of this condition would be necessary.
This conclusion appears to be reasonable.

Since the canal is no longer used, footings and columns under the
canal need not be repaired at the present time; however, they should be in-
spected at least annually. If the footings and piers continue to spall and

disintergrate the need for repairs, replacements or other types of rehabilitation"
should be investigated.

The structural soundness of the head gates and their supporting struc-
tures should be inspected at least once every four months.

On the basis of the visual observations it cannot be ascertained
that the upstream and downstream walls extending from the Ambursen dam to
the east bank actually abut, at their east end, into sound rock; the lengths of

as-built walls, which apparently differ from the design length, could not be
determined.
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SECTION 4 - OPERATIONAL AND MAINTENANCE PROCEDURES

4.1 PROCEDURES

The head gates at the intake to the headrace channel have remained
closed since the power plant ceased operation in 1969. There is no regulation
of the reservoir level.

4,2 MAINTENANCE OF DAM

There is no operation and maintenance manual for the project. There
are no formally established maintenance procedures for the dam. A Field Engin-
eer inspects the dam at 6 to 8 week intervals. Repairs to the concrete struc-
tures for spalling and deteriorating surfaces, exposed rebars and leakage are
made according to their need.

4.3 MAINTENANCE OF OPERATING FACILITIES

There is little evidence of recent maintenance of the headrace canal.
The canal is empty and the gates and power machinery at the powerhouse have
been either removed or abandoned.

It was reported that the dam and appurtenances are inspected period-
idally at 6 to 8 week intervals.

New steel deck grating had been installed in place of the previous
wooden planks at the left abutment entrance to the dam. This grating entrance
is kept locked.

4.4 DESCRIPTION OF WARNING SYSTEM IN EFFECT

There is no waming system currently in effect.
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SECTION 5 - COLLIERSVILLE DAM HYDRAULIC/HYDROLOGIC

S.1 DRAINAGE AREA CHARACTERISTICS :

The drainage area of the Susquehanna River upstream of the Colliers-
ville Dam totals 349 square miles. Two large lakes in the headwaters, Otsego 3
Lake and Canadarago Lake with drainage areas of 93 sq. mi. and 65 sq. mi., :
respectively, probably provide substantial storage within the basin, which in
turn may be expected to modify peak flood runoff, thus causing net effective
drainage area in most floods to be only about 191 sq. mi. The river flows in
a meandering course through a flat valley, which has a potential for valley
storage in major floods. The longitudinal slope is only about 2 feet per mile.

5.2 SPILLWAY CAPACITY

The spillway is 200 feet long and shaped to conform to the overall
jet. The maximum head possible, between the crest of the spillway (El. 1150.2)
and the top of the dam, is 6 feet. The head-discharge relationship was com-
puted assuming that the weir coefficient varied from 3.1 at one foot head to
3.8 at five feet of head, and above. The computed capacity at maximum head
is 11,200 cfs. The spillway rating curve is shown on Figure 1.

5.3 RESERVOIR CAPACITY

According to the U.S. Geological Survey map, the surface area of
Goodyear Lake is 366 acres at E1. 1150.2. It is estimated that the surface
area of the lake at the top of the dam (El. 1156.2) is 484 acres, indicating a
surcharge storage of about 2500 acre-feet, equivalent to only 0.13 inch of
runoff. No data on the total capacity of the lake were available.

5.4 FLOODS OF RECORD

A U.S.G.S. gaging station, located one quarter mile downstream from
the dam, was operated from June 1924 to September 1968, inclusive. The annual
flood peaks are shown on Table 2 and the frequency curve of peak discharges
is shown on Figure 2, The mean annual flood is 4639 cfs, and the 100-year
flood is estimated to be 10,000 cfs. The greatest flow measured at a USGS
gaging station was 8740 cfs in March 19, 1936.

5.5 DESIGN FLOODS

The unique hydrologic characteristics of the Susquehanna River above
Colliersville Dam indicate that it will have a low flood potential, and, there-
fore, estimates of the Probable Maximum Flood and the Standard Project Flood
based on generalized relations considering the total drainage area alone will
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lead to excessive values. To obtain a more reliable estimate of the PMF peak
discharge, a PMP design storm for an area of 349 sg. mi. in the Upper Susque~
hanna Basin was derived from a study prepared by the U,S. Weather Bureau, 1
and the rainfall excess from this storm was applied to a unit hydrograph for the
total drainage area previously derived in a study for the Susquehanna River
Basin.2/ The computed peak discharge for the PMF was 59,100 cfs. From this
discharge the peak of the Standard Project Flood is estimated to be approxi-
mately 29,500 cfs or 3.38 times the maximum flood of record and 2.63 times
the computed spillway capacity of 11,200 cfs.

5.6 OVERTOPPING POTENTIAL

The estimated peak discharge of 29,500 cfs for the Standard Project
Flood is considered to be an adequate standard for evaluating the safety of
the dam. It is not necessary to route the entire flood hydrograph through the
reservoir as the surcharge storage is negligible. The design peak flow is 2.63
times the capacity of the spillway to the top of the abutments., If it is assumed
that the abutment sections could safely take overflow, it is estimated that flow
over the abutments would be approximately 2 to 4 feet deep under the design
flood.

5.7 EVALUATION

In view of the fact that the abutments will be overtopped by 2 to 4 feet,
under the estimated Standard Project Flood, it is considered that the spillway
capacity is seriously inadequate from a hydraulic and hydrologic viewpoint.

However, it is believed that the Standard Project Flood based on a
unit-hydrograph for the total area, including the lakes, is very conservative,
and that a more precise estimate could be made by considering the drainage
areas of the lakes separately and routing component floods through the lake
storages and also considering valley storage in the main river channel.

YV Probable Maximum Precipitation, Susquehanna Drainage Above Harrisburg,
Pa., Hydrometerorological Report No. 4, Figs. 1 and 2, May 1965.

2/ Susquehanna River Basin Study; Susquehanna River Basin Coordinating
Ccmmittee, Appendix D, Hydrology, Table 33, p. D-IV-116, June 1970.
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SECTION 6 - STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

a. Visual Observations
Visual observations did indicate some existing conditions of

distress and deterioration, which could adversely affect the structural stab-
ility of the dam if they were allowed to become worse. However, the cracked
buttresses in the dam and the detericrating reinforced concrete footings and
piers supporting the flume are conditions which have existed with little if any
discernible change in the past few years. These conditions should be monitored
closely during the regular inspections.

— e e

The buttress cracks at the walkway openings are a potential
hazard but they have remained in their present condition for many years. They
originally occurred about 1909, shortly after the dam was built. In 1909 water
was not spilling over the dam and the downstream spillway slab (apron) acquired
a temperature greater than 100°F while the buttress and upstream slab was at
70°F or less. The differential temperature of over 30°F between the apron and
the buttress caused the apron to expand upwards relative to the buttress lifting
the upper part of the buttress and causing the cracks at the walkway opening.
Displacement of particles have kept the cracks from closing upon reversal of
the temperature forces.

Contributing factors may have been omission of non-bonding as-
phalt compound at the tops of the buttresses and the omission of additional re-
inforcement around the walkway opening.

Ambursen dams built later did add coal tar mastic to separate
slabs and buttresses and placed additional reinforcement around the walkway
openings, Consulting engineers, involved with this problem, have agreed
that these cracks would not have occurred because of loadings of the dam with
water or ice pressure only.

At present, the top of the buttress and the downstream spillway
slab are subjected to very little stress and there is little chance of excessive
temperature stress again affecting the "walkway” cracks because water has
always been flowing over the dam since the concrete flume was closed.

The piers and footings under the canal are not in good condition
but their deterioration has been gradual. If the deterioration is unchecked and
repairs are not made over the next several years then the structural adequacy
of the channel and head gate supports may be endangered.
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Monitoring the dam, the channel and the head gates at frequent
intervals is advisable to prevent potentially hazardous conditions from arising
without the opportunity to initiate remedial measures.

b. Design and Construction Data
The original design computations for structural stability of the
dam are no longer available. The results of an analysis of the dam made by
a NYSEG staff member and dated December 4, 1975 indicate that the resultant
falls within the middle third of the base and the safety factor for sliding is
! acceptable.

c. Operating Records
Operating records were kept up to 1969 when the hydro plant
stopped generating power. The water level gage is no longer operable. No
: major operational problems which would affect the stability of the dam or canal
were reported in recent years.

d. Post Construction Changes
There have been structural changes and repairs to the concrete
canal since it was opened in 1908. A number of inspection reports have re-
ported and requested repairs to the dam and canal. Records and/or drawings
of construction changes and repairs are not available.

Flash boards were originaily used on the crest of the dam but
they are no longer available. A portion of the original reinforced concrete :
headrace flume failed, was redesigned and rebuilt. No drawings or design com-
putations are available but photographs are available of the original and existing
structures.

BN
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SECTION 7 - ASSESSMENT/REMEDIAL MEASURES

7.1 DAM ASSESSMENT
a. Safety

Examination of the available documents and visual inspection
of the Colliersville Dam and appurtenant structures did not reveal any condi-
tions which are structurally unsafe at the present time. There exist, however,
conditions of distress and deterioration which may, if the conditions worsen,
have the potential for developing into hazardous conditions. These conditions
should be monitored on a reqgular basis.

The total discharge capacity of the spillway, without overtopping
the abutment sections of the dam, is 11,200 cfs, assuming the head gates are
permanently closed. This is appreciably less than the Probable Maximum Flood
of 59,100 cfs and the Standard Project Flood of 29,500 cfs, both as determined
using a unit-hydrograph for the total area. The project discharge capacity is
therefore seriously inadequate relative to either of the design floods.

If failure of the dam and its abutments were not to occur as a
result of overtopping, the spillway inadequacy would be of little concern since
the entire structure could overflow for the short duration of such a major flood.
However, it could not be determined on the basis of the available information,
and also the visual inspection, that the left abutment walls extended into sound
rock at the east end of the dam. In fact, the actual length of walls and the dis-
tance to which they penetrated the abutment could not be ascertained. Therefore
an evaluation as to whether failure of the walls, caused by overtopping and sub-
sequent erosion around the east end, would occur during the Standard Project
Flood.

b. Adequacy of Information
Information on the Ambursen dam and gate structures are adequate
for the Phase I inspection. Information regarding the as-built dimensions of
the east abutment walls, and whether they extend to rock, is inadequate to eval-
uate erosion, undermining and potential for instability if the dam were to be over-
topped.

c. Additional Investigations
Additional recommendations are recommended to more reliably
determine the potential for overtopping and, if overtopping were indeed possible
under the Standard ProjectFlood, the amount of overtopping and the effect on
the east abutment of the dam,

The additional investigations should be initiated immediately and
be performed in accordance with the requirements of the appropriate sections of

18-




Chapter 4, RECOMMENDED GUIDELINES FOR SAFETY INSPECTION OF DAMS,
The investigations should include, but not necessarily be limited to the fol-
lowing:

- More precise evaluation of the Standard Project Flood, and the po~
tential for overtopping, by considering lake drainage areas separately and
routing component floods through the lake storages, and also valley storage
in the main river channel.

- Investigate by trenching or boring the actual as-built extent of the
east abutment walls.

- Determine by trenching or boring whether the walls abut into sound
non-erodable rock, or the length of the walls and the nature of the overburden
and embankment fill are such to preclude erosion if the dam were to be over-
topped.

d. Urgency
The additional investigations should be initiated immediately

and completed as soon as possible. During the period of the investigation,
programs for anticipation and surveillance of major floods and for warning down-
stream residents of a potential flood hazard should be instituted and maintained.

e. Remedial Measures
No remedial measures are recommended at the present time. How-
ever, remedial measures may be necessitated as a result of the above investi-
gations.

s Certain measures, however, are recommended as follows:

a. Continue monitoring of the cracks in the buttresses of the
Ambursen dam particularly during periods of high flow over
the dam.

b. Periodic inspection of project features such as:
- deteriorating flume piers and footings
- gates and gate supports
- structural components of the Ambursen dam
c. Inspect the upstream face of the gates during the next year,

d. Repair and paint the hoist frame above the head gates,

e. Prepare Operation, Maintenance and Inspection Manuals for
the project.

-19=




B
g
2
A

APPENDIX A

T ——




cipemey e\

R P I, T
"Q-n L= 7, =
e Cogtie ™} \ IPLIT:

90\ S

\
St Play) Wt
:

wFh \ Sieamh —
nenge 2 73

s ‘:‘.‘“ym
DAYV 29 3
Compjohanit IS =

l Marshwiile 2 P
So-nul M 3 N
Bk ' oot
e D b

A, ?
“oa T divar N
e 23

Cherry [ gy ) - Sors A:*"

2 jridge\utev/

Auto Mus

66] Valley | wiie 8 L lsnaton
| S s
[Roseboom |\ log 143,
Pleasant Brook 'L
. Toorieo > _—q &
South Valiey \ \.
Rch Year\ Hynasmile 275 7

. e Lutheran
Worcester/ P viid_dsummt
/
7E™ Crariotteviie & w ru
Yo SgC H O
0w 10
> _ = s,ww‘ o
7w \Jefferson
7 N Harparstivia S

& —_ Brisben
Greene (704 -

eno

@
=== N Coleswilie®
'D o il .'

Margaret. ¢ ﬂ!ﬂ:hmu‘h!
will o .
R 30 Arkville 745,
Z st
\, X se 4
4‘ = o ML
Kes 7’
'y
R M gy, b
. V1 Breck M\ Middle Min. Lu‘-’ [ Reaver Kill dge .
N~ Cotbett 1o 8 r""‘/ | Lote Dovbletep Min
7 Syluntend xat " 1
==NTEYORE o N s G 0 AN ey S 0|
- \' = = = 5 =t v 4 -— "y — CRL
\ 3 PENNSYLVANIA - s %! 1 T
A Scranton (92] 75 30" 1 . 0 e J.na-. @ /f&%. SN | %
Scale of Miles
3 () s » - -

ONE INCH EQUALS ABOUT 11.2 MiLES

VICINITY MAP
COLLIERSVILLE DAM




SCALE 1:24000
0

/\' /
s [/
. M

=P RF AWARE

e 4 oSchool No 12« B} - T=%+, pr

TOPOGRAPHIC MAP
i COLLIERSVILLE DAM




B 6216
B 6218
B 6219
» D 6220
B 6341
D 2285
D 2286
D 2287
D 2288
r D 2289
D 2290
D 2291

COLLIERS HYDRO PROJECT

LIST OF DRAWINGS

PROPOSED CHANGE IN CANAL WALL ELEVATION

AND SECTION

CONTOUR AT DAM

PLAN OF WING WALL AT EASTEND OF COLLIERS

DAM

CONCRETE STEEL GRAVITY DAM ELEVATION
AND SECTIONS

SECTION OF ICE SPILLWAY-SOUTH WALL OF
CANAL

GENERAL LOCATION MAP

EXISTING COLLIERS DEVELOPMENT
DITTO ( APPLICATION FOR LICENSE)
DITTO ( APPLICATION FOR LICENSE)
DITTO ( APPLICATION FOR LICENSE)

PLAN, ELEVATIONS AND SECTIONS OF DAM &
POWERHOUSE

SECTIONS AND ELEVATIONS - DAM,
INTAKE AND CANAL

* Orawmgs included i the Append\x

OWNER: NEW YORK STATE ELECTRIC & GAS COMPANY

JULY 9, 1907

AUGUST 24, 1906

AUGUST 23, 1907

JUNE 15, 1907

AUGUST 23, 1907

SHEET
SHEET
SHEET
SHEET

oW N -

SHEET 1

SHEET 2




-——

O

NARTWICK

orsEGo

counrTr

A

CHNLNAS Daw
AWO N AORKE rOR \
wrom0 PLant 5,

\

COLLaAs nromo W InT 5
COULNTOs BPsTard \

VEGS BINCH MAR 1119 90 ‘

"ay s
ro omtowra .°
Coucaqobuce

u Se30
wvs Are Vapo ~vee
[0 QL OnTy




i
z
5

i
s
F |
|
i

i
%
.
]
ti

LECEND

L] SYOSTATION

e, (v 4
e BN ROABE

#0408 § sTREETS ¢
- o POOW L IOE
——— e PR SO (€

NEW YORK STATE ELECTRIC & GAS CORPORATION
ITHACA, N.¥

COLLIERS WYDRO PROJECT
GENERAL LOCATION MAP

SCALE - "+ SO0V

\‘Q"‘




L e

Lo
cracKs glemg tip or..u...

entramce

1 new grnfl"kj

i II~J'

it o 0 S Sl i




I ————— e e

NN ph
—r !
- 2 %),
oshr Tauls f::
o g .4: i
1 ;
N
Sk 0 '
- & R
smeorrgdv
: 0 190 10
Aar O Mriiocefal

NEW YORR STATE IL"(.CYNS em CORPORATION
Twaca,
COLLIERS WYODRO PROJECT
EXISTNG COLLIERS DEVELOPMENT
MR (O 1008 A SECTIONS OF Bt MD POWY AnOUSE

sowrr? o SO weer 4

" [ [ » o [ o

[ = = ——— "~ ]

TG MAre @ 4 AT & NE PR ICATRN
) POR (KENSE wapd v N SwEISNED
™E N o o wancn N0
W YOAR STATE CLLCTAK b $AD CORPORATEN

D229v




Top mﬂk‘;ﬁ. .r-.' weler surboce S \ over crest 6,"’Iy
- P“;Z:'-?. !3‘ R-18" Oy Yo i i
- L iea f L1 l_ P / e
:_Tr:f:::#» — —
-3 ,Smf‘ _ =Ey -1[5..-
[/ QR P— . 4 k: el s g Sl ':;
o gy i
- - ——H
a o TR ¢ .
un H,\\‘ A_E:;"‘ T ‘::
‘,‘__ ez __,._l__ : 2 i XX » Pt ‘_
psptegs) _
wonda o
o Y lip ~3rme : 1‘5::4"“"*"'“&“ . Tnterior g

eVesien has VS

craeks Since Mu'wu

MM,

-
ree
u_T-,_ e R ——
e, RO
L

e ]
‘. . S — - - -1

Morot a-a

cm"or-n




NG SRswE 3 4 PaAT OF Inl AP ICATRN
700 LICINSE waol v TeE e ERsNnEl
Pvig M1 Bav OF maRCH, 1984
Niw YORR STATE CLECTAIC & GAS CORPORATON
[ 4

[YPSRT LY T R
\ y

NEW YORK STATE ELECTRIC & GAS CORPORATION
THACA NV
COLLIERS NWYDRO PROJECT
EXISTING COLLIERS DEVELOPMENT
SECTIONS AnD LL&val iOnS -bam. mTand ang) Canig

Crvngir ¢ »qer o
Kak- e




)

-

1 LA Covrovmr arLam
‘ Sroro -LLECTRIC DEVELOPMEN
Cotticrs NY

Scace: 1= orr  Oare You-08
SrEvENS-HEWTT - ENGINEERING
17-2/ = FParn Row - New Yawwe: -~

o 20 40 40

/s —— ']




&,
! : ’4

CasbEil - TShS N

. .. L L )




32

V)

| i

2V a’z/M;' AL

LAIT LD O COLL/IERS OIN
Scole s T
e B

SECTION A-A.




-

.
o

¥
0. L = I“\ 2
- . L J
o s e e N
. . .

,"'

L
)

N

!
)

7

B-06219 .

ELEver/ion

—

Dl o B N Srepup—— |

!v.\bﬁ

cory

antaiiaa




% d _I‘o. °. .
#lase o Pe igler

-~

I R
o\

“,..
N
-

' ‘
/ J‘.’J._:-Olo'--$h'.
44- “... — — ——'—&— -

'p—---—-— “-.-—T--q'

o i
V Sevrer - e ba=

— — . m—— -y

By

—_—

° o1 o 7 " ~ . . . i b -
! = . . - $ = )
Ve o . - - i v s SIS '. " ‘e 4% LIS S o N < . ¥
o e ~ “ g i ~
e : . P ~a L 3 = - 5 i g
. N 5 e e o e ., o e o e o .' -
o ! o ; . el . & \ e
& ; ., o e, - 4 . S M L .
E . . : < - S % 3 . e a s - . P 1.
. . 2 » & - :
. . i = R ¢ S E ¥ S :
. * . . = e
. v . Lot L | o b i Ay - . : B &
‘ : E1.136° ’ ' o '
P . .
2 .

C T Eage

. =E 5 . Moo bares & i :
’ 4 o £ & 24 __2 -ﬂ _A._‘_'._n_a_c._‘..
. T g Re g e ey et v R
. : o $ =2 s oy i |
ks t H . g s z ' - . "
SR . A- o h I > L . e
& ® . .: "3 0 . & = .
. . o I e - >
7R ol . LT | S | o S . -
s - 8 : AT LR =t ' El. /100
o = ‘ we ,“' 3 . s i =
k . x
~ . o » .. ’
- o g3 o
A e DR _ L : E1.95.
s - 4 . 3
> - . . “ ¢
{ . s ] g : . . - v Ukl
= 3 . - .- ; p S e N ' 5 3
. % . - ~ e %oy - . . ) &t -
7~ g 2 : S T , ‘ o A
L 1\ i . b4 . Ve - - % 3 . b . 3 - .’
. ~ -
~ - v ® ~\ st S i . - ¥ ¢ ¢ % |
2 . s - e v . . = . :
5 - gy v e e
& » l\ -2 hifi ! o . . i - ,.\ i 3 so 2
. . . o . - - e -
odiipr . ., ) S = > : : s S % X |
Ll - T "\ [ i - - 3 = a3 :
5 . . . . ad
. ‘. ° . '_ . ‘ v b
[ rosgy - ' " Sy : e D
® Bt : ! 3




. _

i i |
" I\
i ok f
& {
s e :T
Pl ey gt
P ILER TR gl a Y
. A (L S F
| . Eljoo | 1T T v
E - of :‘: i
=3 4 E R b
- ~—¥__ 94 b & ek e Bt
: -op- ')!:_0':‘_" -PJ..."_ 0 -0t L A O 3 e
: Oranv 12 sa.m €A. sAy SR L
EL36 i 7 : A
| R L B e T s Y
A | I i e e g R
~ cmcercnnslecend - - - ‘ .
. " CONGRETE STEEL GRAVITY AN
oL COUIERSOEVELOPMENT . ~ . .
¢ i COLLIERS MY v
3 T A TR Scase fyof ol O Yy-07 S
t DL Srevews-Hewrr - Evoveermve o -
! Y & /’Mxﬁay New Yorn )
L RN S her TR0 T o R G FYS
¢ g : 3 ! 2 IA' f'. ‘.l l. - N “ 3
g e P 2S5 _.‘.,“-. o) AN . j.b?ZO
TR S LR SR TR . A 8

Ea




PHOTOGRAPHS

APPENDIX B




VIEW OF RIGHT ABUTMENT AND HEAD RACE EXTERIOR
SHOWING SUPPORTING COLUMNS




DOWNSTREAM VIEW OF HEAD GATE STRUCTURE
ADJACENT TO RIGHT ABUTMENT
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HEAD RACE VIEWED FROM HEAD GATE PLATFORM,
SHOWING IRREGULARITIES IN RIGHT WALL

RIGHT WALL OF HEAD RACE
SHOWING SEPARATION OF GUNITE SURFACING FROM ORIGINAL WALL
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OPENING IN BUTTRESSES,
SHOWING CRACKS AND MONITORING GAGE PLATE

CRACK AT INTERSECTION OF DOWNSTREAM
FACE AND CREST SLABS
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WALKWAY OPENING IN BUTTRESS,
SHOWING STALACTITES AND WALL DEPOSITS
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Colliers Plant 10-7-66
Deteriorated Ledge at
Canal intake.




SEEPAGE AND DISCOLORATION AT LEDGE
UNDER UPSTREAM END OF HEAD RACE




JOVIINS dIDVINVA DNIMOHS
"IdISIHDN ‘YA JO I0Vd WYIIISNMOd

IS R CICUR .. ¢
i phi 2

(29/%1/9)
dOVY dVIH ¥3ANN SNINNTOD L¥0ddNsS

SYIITI0D

LSIID MOT1349
ISN[ TIATT ¥IOA¥ISTY ANY SILYD AVIH
d3SIVd ONIMOHS AVYMAVYOY WO¥d MIIA

AN3I WYIIILSNMOA
INO¥d dIMIIA IOV AVIH 4O MIIA




ENGINEERING DATA CHECKLIST

APPENDIX C




CHECKLIST
ENGINEERING DATA
DESIGN, CONSTRUCTION, OPERATION
PHASE 1

NAME OF DAM  (» LLI(ERSVILLE
ID # " b3S

ITEM REMARKS

AS-BUILT DRAWINGS NONE AVAILABLE .
S SEE APPENDIX FoR LIST 0F STEVENS-HEwITT ENG Co.

PESIGN DRAWINGS AND DRAWINGS FURNISHED WITH
MARCH 31,1964 LICENSE. APPLICATION.

REGIONAL VICINITY MAP e
' bwg D2285 EXHIBIT J - LICENSE APPLICATION

CONSTRUCTION HISTORY DESCRIBED IN ENGINEERING NELWS RECORD

AATICLE VOL.57 No.lO épzse ,2567,258  (MARCH 7, 908"
SEE APPENDIX FOR L! OF PHo-roqRAPHg T'AKEN
DURING CONSTRUCTION.

TYPICAL SECTIONS OF DAM
SEE DWgS. D220, P2290, p229l AND

ENGINEERING NEwS &ECoRD ARTICLE

OUTLETS-PLAN SEE DWGS. Dz29o s p2219l
-DETAILS ~ AS ABOVE
-CONSTRAINTS NONE CITED

-DISCHARGE RATINGS NONE AVAILABLE

RAINFALL/RESERVOIR RECORDS
FRoM - REPORTS AND STUDIES
SEE SECTION §  HVYDRAULLIC/HYDRELEIC
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ITEM REMARKS
DESIGN REPORTS NONE AVAILABLE

GEOLOGY REPORTS NONE AVAILABLE

; DESIGN COMPUTATIONS NoNE AVAILABLE

| HYDROLOGY & HYDRAULICS NONE AVAIL ABLE w
. 4 PAGE CALCULATION FOR SLIDING AND OVERTURNING
DAM STABILITY BY N.Y.5.E.G. DATED I12/u/r5

SEEPAGE STUDIES NONE AVAILABLE

MATERIALS INVESTIGATIONS NONE AVAILABLE
l BORING RECORDS ' NoNE AvAiL ABLE

LABORATORY NONE AVAILABLE
FIELD NONE AVAILABLE
POST-CONSTRUCTION SURVEYS OF DAM NONE AVAILABLE

BORROW SOURCES INFOR(TATION NOT AVAILABLE
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ITEM REMARKS

MONITORING SYSTEMS NONE AVAILABLE TODAY.
WATER (EVEL GAUGE FRoM EAST ABUTMENT T,
POWERHOUSE wAS DISCONTINVED AFTER 1969

MODIFICATIONS THE HEADRACE FLUME WAS REDESIGNED AFTER
A PORTION OF IT FAILED. THE WEST SIDE OF THE FLUME 1S NOW

SUPPORTED PIRECTLY ON SHALE BEDPROCK . THE CEMTER AND
EASTERN PORTIONS ARE SUPPORTED BY Tweo RowsS oF
REINFORCED CONCRETE. PIERS FOUNDED ON SPREAD FooTINGS

HIGH POOL RECORDS

DATA SHEET ¢ WATER LEVEL COLLIERS PLANT 1(956- 1968
(MAXIMUM AND MINIMUNM LEVELS)

POST CONSTRUCTION ENGINEERING NONE AVAILABLE
STUDIES AND REPORTS  INSPECTION REPRTS 1955,1957 1960,1964, 1966

'REPORT - Good YeAR LAKE SoiL CONSFRVAT/ON SERVICE JAN.197€
VISUAL |NSPECTION REPORT BY CHAS. T MAIN oF N.Y.'Nc, JAN. 1977

) THE BUTTRESSEC CRACRED AT 'T)HE
CATLIALK OPENINGS ABoUT 1909 AFTER
PRIOR ACCIDENTS OR FAILURE OF DAM THE RECER Vgt (_CVE(Z REACHED THE
DESCRIPTION CREST AND THE DOWNSTREAM FACL CoA S ORY AND ExPpsSES
TO THE SUN L0iTH AMBIENT TEMPERATURE ABOLT (00°F
REPORTS 2) A PORTION OF THE HEADRACE FLUME
—L FAILED AFTER THE FIRST FLooD.

CRACKED BUTTRESSES ARE DISCussEr (N
(1) AMBURSEN ENG. CORP LETTI RS CF JUNE 18, JUNE 22

AND SEPT.IB8 '9S].

AND (2)° THE INSPCCTION REPORT B '
MAINTENANCE pfa:’umm P CREAGE DATED Apl{u. 5,951
OPERATION No OPERATIONS HAND MAINTENANCE MANUAL (§
RECORDS AVAILABLE. INSPECTiONS OF THE DAM ARE MADE

EVERY & T0 8 (WEEKS.

POWER GENERATION AT THE HYDRO PLANT WAS TERMINATED IN (969
MAINT ENANCE AND REPAIRS MADE AS DECED INECESSARY




ITEM REMARKS

SPILLWAY PLAN PWGs. De220 AND D229%0

SECTIONS PWgs De22o ,D2299,p2249!
DETAILS NONE

THE HYDRo PLANT No LONGER GENERATES
OPERATING EQUIPMENT POWER. THE HEAD GATES ARE |IN DOWN
o5 . POSITION WITH EACH SURMOUNTED BY
PLANS & DETAILS THREE G&-INCH WIPE By 7-INCH HIGH SToP LoGS.
. 2 . THE GATES HAVE NOT BEEN RAISED IN THE

PAST & YEARS.
Pwgs. D229, 02291




VISUAL INSPECTION CHECKLIST

APPENDIX D
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1.

VISUAL INSPECTION CHECKLIST

Basic Data

a. General
Name of Dam COLLIERSVILLE Hazard Category HIGH

County OTSEGO ID# &S

NORTH B NCH O .
Stream Name sus@ueHANNA RIVER Tributary of

Location OTSEGO County Nearest Town (P.O.) COLLIERSVILLE

Longitude 74°Sq4° 36" Latitude 42°30 1S Other Directions 0N EAST

S IDE OF NEW yoﬁk STATE ROUTE 28, APPROXIMATELY ONE MILE
NORTH OF THE (NTERSECTION 0OF ROUTES 28 AND 7

©-12-78 SUNNY BO°F
Date of Insp_({-13-78 Weather_cLoupY Temperature G 0°F

H.B. LEVENTHAL _STRUCTURAL ENGINEER)
S, BURDICK MECHANICAL ENG!NEE&\(T;',Ms
P. 2ZACCHED GEOTECHNICAL ENGINEER

b. Inspection Personnel

o persons Contacted___MR.R. ONDREYKO BY TELEPHONE ¢[8[78
MR. D.F. WH!TTAKER SUPERVISOR OF ENGIMEENING
MECHANICAL ENGINEERING DEPT. LETTER sl2e[78

d. History: Date Constructed 1906 -1908
Present Owner NEw YoRK STATE ELECTRiC AND GAS (ORP.

Designed by STEVENS- HEwW(TT ENGINEERING (o.

Constructed by STEVENS-HEWITT ENGINEERING Co.
THE Powek O0LSE AND HEADRAC HAVE NoT

Recent History BSfEN YSED SINCE (969

2. Technical Data AmBuRSEN REINFORCED coNCRETE

Type of Dam FMTB?:%'?’?(EASZD Dratnage Area_ 349 59 %1 il

Height 36 FEET " Length 200

Upstream Slope____| cN_! Downstream Slope [§(v) or e (v) ccaed
Crest Width W,5 FT, Freeboard at Spillway Crest WA;L%‘( 1 F.L;a&')g/yq
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Low Level Control: (Type and Size)

NoONE

Valve Condition

Emergeney Spillway Type (Material)

REINFORCE
QON&IE"D Width 200 FT

Side Slopes

VERTICAL

Height (Crest to Top) (& FEET

Exit Slope

Exit Length

Ponded Surface Area Acres
Capacity (Normal Level) Acre Feet

Capacity Emergency Spillway Level Acre Feet

3. Embankment
NoT APPLICABLE

a. Crest

(1) Vertical Alignment

(2) Horizontal Alignment

(3) Longitudinal Surface Cracks

(4) Transverse Surface Cracks

(5) General Condition of Surface

(6) Mls cellaneous

el e



b. Upstream Slope__NoT  APPLICABLE

(1) Undesirable Growth or Debris

(2) Sloughing, Subsidence, or Depressions

(3) Slope Protection

(@ Condition of Riprap

(b) Durability of Individual Stones

(c) Adequacy of Slope Protection Against Waves and Runoff

(d) Gradation of Slope Protection - Localized Areas of Fine Ma‘erial

(4) Surface Cracks

c¢. Downstream Slope
(1) Undesirable Growth or Debris




)

Sloughing, Subsidence, or Depressions; Abnormal Bulges or Non-
Uniformity
NoT APPLICARLE

)}

Surface Cracks on Face of Slope

4

Surface Cracks or Evidence of Heaving at Embankment Toe

()

Wet of Saturated Areas or Other Evidence of Seepage on Face of
Slope; Evidence of "Piping" or "Boils"

(6)

Fill Contact with Qutlet Structure o

)

Condition of Grass Slope Protection

(1

Abutments

Erosion of Contact of Embankment with Abutment from Surface Water
Runoff, Upstream or Downstream

@)

Springs or Indications of Seepage Along Contact of Embankment

- with the Abutments

Py T ——




(3) Springs or Indications of Seepage in Areas a Short Distance
Downstream of Embankment - Abutment Tie-in

NoT ARPPLICABLE

e. Area Downstream of Embankment, Including Tailrace Channel

! (1) Localized Subsidence, Depressions, Sinkholes, Etc.

3 (2) Evidence of "Piping" or "Boils"”

(3) Unusual Presence of Lush Growth, such as Swamp Grass, etc.

(4) Unusual Muddy Water in Downstream Channel

(5) Sloughing or Erosion 1

(6) Surface Cracks or Evidence of Heaving Beyond Embankment, Toe




(7) Stability of Tailrace Channel Sideslopes NoT APPLICABLE

(8) Condition of Tailrace Channel Riprap

(9) Adequacy of Slope Protection Against Waves, Currents and Surface
Runoff

(10) Miscellaneous

f. Drainage System

() Condition of Relief Wells, Lsains and Appurtenances

(2) Unusual Increase or Decrease in Discharge from Relief Wells

Instrumentation
N ONE
(1) Monumentation/Surveys NONE
ik i A Sl




5.

(2) Observation Wells NONE

(3) Weirs NONE
(4) Piezometers N ONE
(Other)

Reservoir

a, Slopes PORTIONS OF RESERVOIR SLOPES VISIBLE
FROM THE DAM  SHOW No SIGNS OF DISTRESS,

INSTABILITY o0R OTHER ADVERSE CoNDIT(ONS




b. Sedimentation NoT \/isI1BLE.
SEE GOOPYEAR LAKE S0IL CoNSERVATION SERVICE RECORT

. JAN.19175 For RECENT SURVEY DATA.

6. Spillways
SPILLLWAY OVER AMBURSEN DAM

a. Wﬁ%ﬁ_@g%i_&_‘-oﬂ_ﬁ
DOWNSTREAM +FACE O AM
Pipe—GCeonditien 1S CONCRETE SLAB

General Remarks (include information such as recently repaired,
potential for debris accumulation, special items of note, etc.)

PHOTO GRAPHS SHOW AREAS OF THE DOLWNSTREAM FACE REPAIRED
LWITH LUNITE. DURING THE NSPECTION WATER WAS PASSING
OVER THE DAM BUT SOME CRACKS WERE OBSERVED IN THE
DOWNSTREAM SLAB., THERE WERE SOME MINOR LEAKS (NTD

3 ST e b ClaittEr THE DAM FROM CRACKS

AND AT JOINTS &ETWEEN THE SLAB AND BUTTRESS,

Tree Growth

Erosion

Other Observations

7. Structural (if required) See Attached Appendix




8. Downstream Channel
SUSQUEHANNA RIVER NARROWS AS (T APPROACHES
AND PASSES THE FORMER PeWER HOUSE.

a. Condition (obstructions, debris, etc.) THERE (S No DowNSTREAM
. APRON BEVYOND THE DAM.

3 THE STREAM BED (S FuLL OF ROCKS AND STONES OF aLL SIZES.
NoT FAR FRoM THE HERDRACE ARE HUGE CHUNKS OF CONCRETE-
REMNANTS OF THE ORIGINAL HEADRALE STRUCTURE,

1 b. Slopes

c. Approximate No. Homes and Population THE TOWLJIN OF COLLIERSVILLE.
WITH [HoMES AND SoME PEOPLE DOLUNSTREAM
Wouly B8E AFFECTED |F THE DAM 1S BREACHED

d. General

HARoLD B. LEVENTHAL
TEAM CAPTAIN
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STRUCTURAL INSPECTION CHECKLIST

PHASE I DAM INSPECTION
WATER FLOWING OVER CREST AND Down STREAM FACE
1. Concrete Surfaces__cwds RECATIVELY SMooTH INDICATING VERY FEw,

; IE_ANY, IRREGULARITIES., PREVIOUS GUNITE REPAIRS, PROBABLY
IN THE 1960 ., WERE STILL §00D.

2. Stmc‘“’aleci‘;i%',“,.“.?, THERE WERE SOME MINOE CRACKS VISIBLE SN THE
EXTERIOR FACE 0F,DONNSTREAM SLAB. ALl BUTTRESSES HAVE CRACKS SLIGHTLY
BELOW TDP oF CATLOALR OPENINGS. THERE ARE ALSO SO ME M/NOR CRACKS AT THE

INTERSECTION OF THE INTERIOR UPSTREA™  SLOPE AND THE

LURVEP CREST

3. Movement - Horizontafand Vertical Alignmemt: No NOTICE ABLE MOVEMENT
4. Junctions with Abutments or Embankments THE PsuNSTREAM CHANNEL FACE oF
THE WEST WING WALL WAS NoT IN_GooD CONDITION LU(TH SoME SPALLING oF
THE SURFACE AND SOME EXPOSED AGGREG ATE . e

§. Drains - Foundation, Joint, Face_THE T0E DRAINS LOERE NOT ViS/BLE

DUE To THE PRESENCE OF WATER N THE BAYS AnND FLOWING OVER

THE DOWNSTREAM FACE .
6. Water Passages, Conduits, Sluices 'HE REBUILT FLUME IS No LONGER

VSED TO TRANSMIT LWWATER T0 THE POWER HousSE. A NUMBER OF CoLumns AND

FOOTINGS SUPPORTING THE CANAL ARE w BAD uNDmoN chgg VRFACES
ARE _SPALLING AND DETERIO TIN AND £
7. Seepage or Leakage THER Am) OBSERV BLE SEEP oN DoszTRE.HM

FACE OF EAST ABUTMENT, ABouT IYO FEET FURTHER DOLWNSTREAM THERE wWAS SOME

SEEPAGE FROM THE HILLSIDE. THERE LUAS ETNES o
LEAKSG'JNSIDE THE DAM. HE SomE ET S AND MINOR

8. Monolith Joints - Construction Joints RELATIVELY _Goop CoNpITION.
SoME _BAYS HAVE MINOR LEAKS OR SHOW WETNESS AT THE (NTERSECTION
OF THE LPSTREAM SLAB (iNTERIOR FACE) AND TOP oF FOOT/IN 4
9. Foundation _ EXCAVATED THROUGH SVCCESSIVE THIN LAYERS OF
SHALE AND CLAY To A FOOTING IN SOLID SHALE ABouT (o FEET
BELOW THE ORIGINAL BED 0F THE RIVER .

BROKEN ELBOWS LYERE EXPOSED IN THE EXPOSED DRAINS BENEATH
THE FLUME WHICH CARRY LUATER FROM BEMIND THE WEST WALL

OF THE FLUME TO THE RIVER SIDE OF THE FLUME FOR DISCHARGE
INTO THE RIVER,




10. Abutments THERE 1S SOME SPALLING AND OETERIORATION OF
CONCRETE SURFACES OF WEST ABUTMENT. GUNITE REPALRS HAD

BEEN MADE TO THE (ONCRETE SURFACES OF EAST ABUTMENT,

11. Control Gates HEAD CATES ARE (N DOWN PosiTION. WATER.
FLowS OVER THE DAM. HEAD RACE CHANNEL [S No LONGER
VSED. e

12. Approach and Outlet Channels APPRoACH CHANNEL - UNDERSIDE oF LAKE.

OVTLET CHANNEL NARROWS AS IT APPROACHES THE POW ERHDUSE . RocksS,

STONES AND Huge CHUNKS pF (ONCRETE ARE (N OUTLET CHANNEL.

13. Stilling Basin NONE — No CoNCRETE APRON DotoNSTREAM

14. Intake Structure NONE

15. Settlement N0 OBSERVABLE SETTLEMENT

16. Stability
a. Overturning_CALCULATIONS NOT REQUIRED FoR PHASE 1
b. Sliding i ) ) ; .
c. Seismic_NOT REWUIRED - SEISMIc  20NE NO. |
17. Instrumentation

NoNE
a. Alignment

b. Uplift .
c. Seismic NoT RERUIRED - SEismic ZoNE No. |
18. Miscellaneous




HYDROLOGIC DATA & COMPUTATIONS ]

APPENDIX E
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SECURITY CLASSIFICATION OF THIS PAGE (When Data Entered)
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