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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 ofInspect ion of Dams.

Office of the Chief of Eng ineers has recently provided a clarification thatdams with seriously inadequate spiliways are to be assessed as unsafe, non—emargency, until nore detailed studies prove otherwise or a)rrective neasuresare cx)mpleted . -

The following dams in ~~ur state have previously been assessed as havingseriously inadequate spillways, with capabil ity to pass safely only the per-centage of the probable max imum flood as noted in each report. They are nowto 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 lsmawalk Dam

8 Jamesville Dam
.Y. 68 —

~~~~~ __-_-__
~~~~ Colliersville Dam

N. . 6 Delta Dam
N.Y. 421 Oneida City Dam
N.Y. 39 Croton Falls Dam
N.Y. 509 

. Chadwick Dam (Platterikjll)
N.Y. 66 Ooyds (broer 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.Y. 33 Lower(S) Wiccvpee Dam (Lower

Hudson W.S. for Peekskifl) 
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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 &~tlet 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 Darn
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 rot meant to connote the sane degree of emergency as
would be associated with an “unsafe” classification applied for a structural
def iciency. It does mean , kowever , that based on an initial screening , and
preliminary computations , there appears to be a serious def iciency in spill—
way capacity so that if a severe storm were to occur, ~rertopping and failureof 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—ment ioned 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 Eng ineers
District Engineer
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PHASE I REPORT
NATIO NAL DAM SAFETY PROGRAM

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

State Located: NEW YORK STATE

County Located: OTS EGO COUNTY

Stream: SUSQUEHAN NA RIVER

Date of Inspection: JUNE 12 , 13 AND JIJLY 19 , 1978

ASSESSMEN T

Examination of the available documents and visual inspection of the
Colllersville Dam and appurtenant stru ctures 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 spiliway , 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 Proj ect 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 .

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 Immedia tely 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: ~~~~~~~~~~~~~~~~~~~~~
New York District Engineer

Date: 
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

COLLIERS VILLE DAM INVENTORY NO: 685
SUSQUEHANNA RIVER BASIN

OTSEGO COUNTY , NEW YORK

- 

SECTION i - PROJECT INFORMA TION

1.1 GENERAL

~
“
\Authorit~

The Phase I Inspection reported herein was authorized by the
DEPAR TMENT 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.

___
_ ion

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 .

1.2 DESCRIPTIO N OF THE PROJECT - 
-

.

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.

The dam is a reinforced concrete ungated overflow buttress dam
of the Ambursen type with fla t 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 axi s which connects

—1—
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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: .~ing to available drawings the upstrram 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

J top, 5—feet wide at the base and extends 40 feet east o’ 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 jo in the wall of the concrete flume headrace .

The head gate structure comprises four opening s formed by the
right abutment of the dam , the right wall of the concrete flume and 3 interm c~ -

iate reinforced concrete piers approximately 18 inches thick . Each openiflg
Is equipped with a steel gate lO’ -6 1/4 ” wide by 9’ -O” 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 thi s 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-feet 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 ~nd 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.

L ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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I
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 .

j C. Size Classification
The dam is less than 40-feet high and the usable storage 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 Colllersvj ile , which is approximately one mile downstream , would be sub-
je ct to extensive damage and possible loss of life If the dam should fail .

e . Qwnership
Colllersville Dam is owned and rr~ intalned by the New York StateElectric and Gas Corpora tion , which obtained ownership from Southern New YorkPower 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 . Thepresent 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 furnish 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-pora tion , (NYSEG) used the dam for power generation until 1969 . Thereaf ter ,all power generating equipment was removed . Today the sole purpose of thedam is to maintain the level of Goodyear Lake , the pool formed by the dam ,forrecreational purposes.

g. Design and Construction History
The Colllersville 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 con struction work included replacement of the concrete
flume after failure over a portion of its length , gunite repair of the dam slabs

—3 - .
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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 log s 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 gate s
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.

—4—
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1.3 PERTINENT DATA.

a. Drainage Areas (Sq . mil~~) 351

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

J permantly closed 0
Ungated spiliway at Maximum pool ,

El.1156 .22 11 200
Tota l discharge capacity at maximum poo1 11200

c . Elevation (ft . above MSL)
Top of Dam 1156.22
Crest of Splllway 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. El 1150.22 7800
Top of dam, El. 1156.22 10300

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. ~pillway
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 drawing s , construction photograph s and correspondence in the
NYSEG files. A list of the Stevens-Hewitt drawing s 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 tha t the dam and appurtenant
structures , in general , were founded on “ solid shale” after excavation...
“through successive layers of shale and clay.. . ” . The dam fo undation
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 file s 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 joi nts of the Ambursen dam , gunite repairs to the spiliways and head
gate repairs are also documented with photographs. Detailed record s of both
the original construction and subsequent repairs are not available .

2. 3 OPERATION RECORDS

There is no opera tion and maintenance manual for this project . Opera-
tion record s 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 opera tion and
maintenance .

b. “Water Level , Colliers Plant 1950—1968” , and

—6 —
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c. “Summation of Genera tion , 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

The data provided by the New York State Electric and Gas Corporation
consisted primarily of copies of the design drawings; reference data and draw-
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
Ainbursen Engineering Corporation and an outside consultant pertaining to the
problem of cracking in the tops of the buttress; record s of pool elevation; and
photographic records. As-built drawings and project specifications were not
available.

• 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-
d e s  between design drawings for and visua l observations of the left abutment
wall preclude adequate evaluation of the wall stability if the dam were to be
overtopped .

—7—
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1 i ~ _SEC TION 3 VISUAL INSPECTION

3.1 FINDINGS

a. General
• Visual inspections of Colliersvifle Dam were made on June 12 ,

June 13 and July 20 , 1978. On June 12 , the reservo ir 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. Amburseri Dam/Spiliway
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 deteriora tion . 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 area s of the surface of the concrete . Stalactitle s 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 f t .

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 decrea sing 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 tha t the cracks developed shortly after the dam was placed in operation.
Metal plate s , 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
face s of the spiliway 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.

—8—
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Concrete cracking and deterioration are also evident from the
exterior of the dam/spiliway, even though wa ter was flowing over the cres t.
Surface spalling of the cha nnel side of the west abutment wall also was ob-
served . It is reported tha t 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 minera l
deposits was encountered at severa l 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

• 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 horizonta l 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.

—9— 
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Exposed horizonta l 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 spallin g 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 5-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 tha t 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. Leakage 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 range s 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-
j acent 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 .

-10-
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d. Concrete Head.race 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 con crete 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 gunlte forced the gunite farther away
from the wall to which It was applied. This condition was noted in a previous
Inspection report . 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 spiliway 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 spailing which
have exposed reinforcing rods . The 1955 , 1957 and 1960 inspection reports of
NYSEG Indicate that the footings and columns were restored to their origina l
condition . They apparently have not been repaired since 1961.

Some of the drains which carry water from the west side of the
flum e 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 genera ting 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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j 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 Aznbursen dam to
the east bank actually abut , at their east end, into sound rock; the length s of
as-built walls , which apparently differ from the design length , could not be
determined .

— 12—
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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 opera tion in 1969 . There is no regulation
of the reservoir level .

4.2 MAI N TENANCE 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 DESCRIPTI ON OF WARNING SYSTE M IN EFFEC T

There is no warning system currently in effect.

—13—

_ 
~~~~ • •~~~~~~~~~~ -- - - -. -~~~~~~~~~~~- - -~~~~~--•-- •-• • .

~~~~~~~ -—--- - ,- - - . . . . • - . - .



r - - -  -

~~

SECTION 5 - COLLIERSVILLE DAM HYDRAULIC/HYDROLOGIC

5 • 1 DRAI NAGE AREA CHARACTERISTICS

• The drainage area of the Susquehanna River upstream of the Colliers-
yu le Dam totals 349 square miles. Two large lakes in the headwaters , Otsego
Lake and Canadarago Lake with drainage areas of 93 sq. ml. and 65 sq. mi . ,

• respectively , probably provide substantial storage within the basin , which in
turn may be expected to modify peak flood runoff , thu s causing net effective
drainage area in most floods to be only about 191 sq. ml. The river flows in
a meandering course through a flat valley , which has a potential for valley
storage In majo r floods. The longitudinal slope is only about 2 feet per mile.

5.2 SPILLWAY CAPACITY

The spiliway is 200 feet long and shaped to conform to the overall
jet .  The maximum head possible , between the crest of the spiliway (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 compute d capacity at maximum head
is 11 , 200 cfs . The spiliway 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 acre s at El. 1150.2. It is estimated that the surface
area of the lake at the top of the dam (El. 1156.2) is 484 acre s , indicating a
surcharge storage of about 2500 acre-feet , equivalent to only 0.13 inch of
runoff . No da ta on the total capacity of the lake were available.

5. 4 FLOO DS OF RECORD

A U .S .G .S. gaging sta tion , 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

—14—
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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 sq. mi. in the Upper Susque-
hanna Basin was derived from a study prepared by the U .S. Weather Bureau ,L”
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
Ba sin .~/ 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 PO TENTIAL

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 splllway to the top of the abutments . If it is assumed
that the abutment sectio~is 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 spiliway
capacity is seriously inadequate from a hydraulic and hydrologic viewpoint .

However , It is believed that the Sta ndard Project Flood based on a
unit-hydrograph for the to tal 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.

~~
“Probable Maximum Precipitation , Susquehanna Drainage Above Harrisburg ,

Pa. ,  Hydrometerorological Report No. 4 , Figs. 1 and 2 , May 1965.

-~“Susquehanna River Basin Study ; Susquehanna River Basin Coordinating
Cc mmittee , Appendix D , Hydrology , Table 33 , p. D-IV-ll6 , June 1970.

- —  
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SEC TION 6 STRUCTURAL STABILITY

• 6.1 EVALUATION OF STRUCTURAL STABILITY

a. Visual Observations
• I 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 deteriorating 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.

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 spiliway slab (apron) acquired
a temperature greater than 100°F while the buttress and upstream slab was atF 70°F or less. The differential temperature of over 30°F between the apron and
the buttress caused the apron to expand upward s rela tive 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 .

Aznbursen dams built later did add coal tar mastic to separateF 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 n ext several years then the structural adequacy
of the channel and head gate supports may be endangered .

—16—
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I
I 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.

• I b. Design and Construction Data
The original design computations for structural stability of the

• dam are no longer available. The results of an analysi s 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. Opera ting 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 repaire are not available .

Flash board s were originally used on the crest of the dam but
they are no longer available . A portion of the origina l 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.

— 17— 
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SECTION 7 - ASSESSMENT/REMEDIAL M EASURES

I
7.1 DAM ASSESSMENT

I a. Safety
Examination of the available documents and visua l 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 ,

I have the potential for developing into hazardous conditions . These con ditions
should be monitored on a regular basis.

I 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-

i topped .

c. Additional Investigation s
Additional recommendations are recommended to more reliably

• I determine the potential for overtopping and , if overtopping were indeed possible
under the Standard Project Flood , the amount of overtopping and the effect on

I the east abutment of the dam.

The additional investigations should be Initiated immediately and

I be performed In accordance with the requirements of the appropriate sections of

— 18—
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Chapter 4 , RECOMMENDED GUIDELINES FOR SAFETY INSPECTIO N OF DAMS.The investigations should include , but not necessarily be limited to the fol-
lowing:

• 
I 

- More precise evaluation of the Standard Project Flood , and the po-
• tential for overtopping , by considering lake drainage area s 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 Measure s
No remedial measures are recommended at the present time. How-

ever , remedial measures may be necessitated as a resul t of the above invest.t-
gations.

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 flum e piers and footing s
- gates and gate supports
- structural components of the Ambursen dam

c. Inspect the upstream face of the gates during the next year s

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

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

- 19—



r •

~~~~~~~~

•

~~~~~~~~~~

—-•--
~~~~~~~~~~~~

-• •

~~~~~~~

- • _ • • -

DBA~~ NGS

APPENDIX A
-S



- _

I
;: ~~~~~~ ~~~~~~~ 

• ••L 
~~~~~~~~~~ ~~ ~~~~~~~ 

• :~ 
~~~~~~~~~~~~~~~ ‘_ 1P

— 
•F~l2$ • C.~ sIl. CId. .41. Cs.. ~. 6$ • ~~~~~~~~

~~~~~~~~~~~~ ~~~ ~~
4_—

~~~~
_
~ I ~~ \

~~ .s. * .~~~.. 
••

~ L _  Jrud~v*aterj ~~~ 
- 

~ * ~~~,~ei4 Sprs . sv..~~. .~ 
M

• - I.,.. ~‘ H L.11~f.ld . ~ F,

/ 
L ~~~ ~~~~ ~ C.v..d..r.io

/ ~~~~ c:,. 
• -=;

~- . ~
1

A.Y$~! 
C’

- Il  1~ ~~• ~~~~ ( i~ C../ 2~ ~
• Ns.d. ls.4I. 

~~~~~ ‘! r ” ~‘ “~~ ‘ 
~
-
~J Chwy IL. 

~~~~~~~~ 
4.• • -  12 , / 

~~~~~ 66 ViIIiy 1.1. ~~~~~GiC~~I~~ U 
- 

COLLIERSVILLE ~~~~~~~~ 4 ,.9 
* 

--

DAM S ~ C tsu,~
Ed ~ •:.~ • .• s..~’ v....v

N ~~~ 19 S (d.’s.v.n 
/T~~

t
~~

k S • E ~ C’~~ C)

.1111916 ~ ~~ ...~ ~ ~
.~~ 11 • * I 9: W.91~ 11. I

11 N !.. i. • • • • • 
~r~

:C. ‘/Ms. Li Li 
~ LNCI ..~~~ L.ill9.l n

/ ~ 
2 

I a... 3 
1 9 .  MilIo ,d •;.1WorCe~ 9.~’ ~~ 5511

2 •~ J MIVI11. $ ~,, ~~~ ~ / •
W d 1 1 CO.fl~’1 p • • , 

.i11•v• ~ I ~~ 
CI..~i16tN~Ii. W it

• 9 • ~ III • - ~~~ SChPl’S”U~ ~ S C H 0
/ P’v.S. Noiticli ,—....~~. • 

s ... S..~. 
I - Mvvlsd 

- - 
I

A N~~~~GF Q I ~~~~~~~~~~~ NH. P.. S~ id

4~ L.~~~L • / Gdbllflv/II I 
- / 

~
g 

~ ~~~.~
‘ • — 

— — D.1111~~~
1 

* 
90.5l.

4 • GUII’..~ 

MI U~ t.fl~~ 
- — 

NF. ‘
~f 

c.~’ LM H.M. 
~~~~~ Stamfsi~

I II 
•, • .~ o..~~ , H.bs1

— R..~d.id 
• •~‘ • - S 

19 M.N*lI. M~~~~~~s..$‘.sb.. 
~• 

- W. M~I.911IS G~*ni
S C515’l,y.Ii . 

G..Il.,d - fl6diIta 
• 

• r,s.wi, y.,.~s.i. O~Nvli  
~ s ..v.... Gee

N All. BPs~.U 6 .6 ..L1. A
i ... •— — N C.Ml..uI.- p * N.dIW91d ‘

~~ £.~~~ ,i. .... H.
Aft on °‘~~~~ D E L A / W 71A Mlp~~ .* R E /

16 O.Linc I 4 ON... .. 11s.A 
~~~ 

.& OS~*
• _ ‘i: l_ — -. ~~ Trout Croull ONpI..

6.1101,9 
Walton H.mdlSl 

Mdi. 
‘.dv C..M,

HOrpir,o.lIr I 50. 11111 Margarut- F I e ~C.st.. V.0.~. • I • - ,,, v.11

~ 
~~~~~~~~~~~ ‘

~~: 
N SArNrd ~•~~‘“~ - ‘ 

‘... 
— 

o...~ .. a *e,.n. ~1? 
I

‘I 
•
~•~ I ~~4. a - 

-

A,’~ 
\ ;::~ ~~~~~~ ~~~

‘ 

~~~~~~~~ 
,“ 

• r~~~,,, 

~~~~~~~~~k16 s.d ~ 
~ Cl 

, 
N N Id ,~~ CoçbeIt ~ + ~ o..oi. .. —..

~~~~~~~~~~~~ :-
“.

~~~~~~~ _ N.ut ~.i.. ~~~~~~~ c, ~~ 
_,—

_ _ ---

~~ 
WNNiVi~ A~~~ ~~~ 

U 

-- 
L.s... d. 

I

Scale of Miles
3 5 ii

00411 04CM IOU*LS AIOlJT 11.1 Mliii

VICINITY MAP
COLLIERSVILLE DAM



_ _ _ _ _  ~~~~-- -~~~~- - ~~ - - - 
-~~~~~~ ~~~~

-
•

- -  
•~~~~~

SCALE 1:24 000 
I MI~~

~~~~~~~~~~~~~~~ 
_

~ .~~ . . .  
I KIIOMU~R 1 /23 

I -

~~~~~~~~~~~~~~~~~~~~~~~~~~ ~/ A~~) 
~

) ~~~~~~~~~~~~~~ -.- ~
/-‘4~~ ~•f~ -~~ //~?-V) I~ 

T ~O 4/ ’~~ ’ L  ~Q~~~~-’~ ~~~• • “ Milfp center ~¼) ~~~~~~~ 

/ 
•

~~~~~~~ 
; )  I ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~ /

/~~~‘
/ 
///~~~~~N 

-‘

~~~~~~~~~~~~~~~~~~~~ ~~~~~
. 7// I77/O \J

N~~~~? I~ ?-~~~ T~ (‘(1 ~f ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ i~i 7 ’  /
• ~~~~~~~~~~~~~ ) ~~~ I . ~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~_-~~~ /~~~~~~~~jf , / I /

I /  ~ I I-4,S ?11 ç’c’f( ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ I 
/ I

-
~~~ - ~~, I : ~~\•~\ • •s  ~~/ 

~~~~~~~ - - - - • — —

~~ ~~ c S ~~1 \~\~\V ~ .~-~5 \ \  \ \~~~~~~~ /
- • “

~2 11~~~~~~~~~5 \ • • “—~ \ \ —

COLLIE L 
~~~~~~~~~~~~~~~~~~~ ~~~~Ga~ ng Stat ion •

// / L~~
0.

~~~~~~~~~Ap~~~~~
1 • Schoo’ No l~~~~ r~ ~~~~~~~~~ /

I
TOPOGRAPHIC MAP

COLLIERS VILLE DAM



I
I

COLLIERS HYDRO PROJECT

I OWNER: NEW YORK STATE ELECTRIC & GAS COMPANY

I LIST OF DRAWINGS

B 62 16 PROPOSED CHANGE IN CANA L WALL ELEVATION JULY 9 , 1907

I AND SECTION

B 6218 ~~ CONTOUR AT DAM AUGUST 24 , 1906

I B 6219 4K PLAN OF WING WALL AT EASTEND OF COLLIERS AUGUST 23 , 1907
DAM

D 6220 * CONCRETE STEEL GRAVITY DAM ELEVATION JUNE 15 , 1907
AND SECTIONS

B 6341 SECTION OF ICE SPILLWAY-SOUTH WALL OF AUGUST 23 , 1907
CANAL

D 2285 * GENERAL LOCATION MAP

D 2286 EXISTING COLLIERS DEVELOPMENT SHEET I
D 2287 DITTO ( APPLICATION FOR LiCENSE) SHEET 2
D 2288 DITTO ( APPLICATION FOR LICENSE) SHEET 3

- 

D 2289 DITTO ( APPLICA TION FOR LICENSE) SHEET 4

D 2290 * PLA N , ELEVATIONS AND SECTIONS OF DAM & SHEET 1
POWERHOUSE

D 2291 ~ SECTIONS AND ELEVATIONS - DAM , SHEET 2
INTAKE AND CANAL

- ~ Df~1w/P~qs inc 4,ded ~~~i ~‘iie 4ppev7d~x

-- --—— I— - - -



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  •

H 
.

• 
11~ r~~w A’

of MCOt(1~~LD

~V41TWIC% “~~~~~~~ ‘~~~

— —--~~
-

~—. —w —

/
-~~

07S(GO F, w 
/

CO(~W7V / ,~ I ,

• I
TOWN

AvlL fA~O /
11’

ors/ Goo
Ao~m’rr

/
/

11

/
~,

I.
. &sof

t . - I0.S 1*1• ,  (as? g11o I
/

I -
.

•
.• / /

. 5~~ ,’ ’  ‘
( 1 1 4  I 

/

— 
/

- - TOWN /
. 

/
•

_ •

~~r .  /
—, ••

• /
• 

~~~~~~~ 
/ TOWN

. /
(5 • I(~~ Lfl3 D~ M • •4r •

j  ~~~~ ~~~aD*ACf ‘ON . I
‘(a.’. 

“. 
~‘ MARYL A~~

*3 p~~C~~d **1 ~~~$PI P •

/• 0 ci., —~~~ ~~~~~ ,,,•, . /(~~~~ft / .,s .r ,

ft iv .~
• •.. ~~

~~ ~~~O.’.a - F

i-a.’

J
~~~~~~~

11S O N I  /
• *01 iPf •ft ous~a .,,9 ,, /

— . - ‘• ~~•‘ON’L 
- 

I

-

~

-

~

- - - • - -

~

-•  • • - -- - -
~~
-— • - - - - • - - -•---• 



- 

•

1~ •

, ,o~~ 
. J OTSIQO

,6 

A’ 
I

LOCAT~~V AUP

/ 
.

/ ________________________________________________________

/
/
/

/

L(G(h’D

• a a ’a1~~~—. ..~~~~~~— re se’u~~ t~~~

11 

- *.ma.a.s
aaN C-----~~~~~-
v*d~~~~ i~~~•

a a ~~r 
• 

P41w ‘ICS. $tATI tUCTRC a~~.s CCRPONATl~~d
#~~ uct~~~ ~~~~ ~~ 

•i. Ca, N I

ha? ~~ r a? 
COL~EPS NP~~~ ~~O.tCT

s~~w w~~ sm,, it.jc,~~ ~ 
-

a? ~~~~~~~~~~~~~~~~~~ ‘ ‘  ‘
- 

I ‘~~~ 
4~~~

‘
1~~~~~ 

t?2285

L - •~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



— _______ I - •
-~-.~~~r-~-

_ _ _ _  •

I F - r
4 

_ _  
II - 

—

-

— —ft•.•_
~~i) ~~~ Carl, I

_ _ _ _ _ _ _ _  

I- ~~~~~~~~~~~~~~~~~~~~~~~ •

. 
~ 

: IentrIt~iCI
• I ~ •J_— neL~) 

1

L.4 0)• L~( L1J
- Ti’ 110.11~~~~~• / - .j ~• I ~~iii •~~~~ 2

o 

_

I 

•

, rsa+~.1 U1H 
• ______

— j Ji~~~a — It

,J*d ,I.

• 
. 

.

~~~
o

t 
_M*0 111* 

-~~~ ---- - -- --•-~~~~~~~~—--•—-• I
~~~~

-I •- .-
~~ • -~~~~~~~~ • • •~~~~~~~~ -• -•-• ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



_ -~ _ _ _ _ _ _ _ _•- -~~~~~- •  
~
I- - - --------

~~
-- -

(a.
p C..,,, 

•

11  Fr’

I

_ _ _ _ _ _  ar-V -I 9
_ _ _ _ _ _ _ _ _  

I 
5—

- • 
fav)i.r.

~~1b’ tèaJ~

_ _ _  
_ _ _  

•

I rat

—A., 
I
~.

p
I Ca

- -~~~~~~~ -~~~~~~

a?

I. ale

_ _ _

I 
1LiF~ ,1,~LJ~.

tLfiW ’~~~ I D

~~~~ STAll (t.LCT~ aC I GAS CO*PC~AflON
,,w~~~* • N I

. ~VL~~~QS NvO.QO ~~O4~CT
(r ’STa?G CO~Ll(PS O(v(LO~~EwT

~~m I s(~~~~~~ 
- _ l1C?~~~ a? ___

Ialft0~ I 
~~~~~~
,. r.. ~‘ ‘

~~~~~ _ ! ~ N N N

~~~~~~s a a Md? V ~~~
6~~~~~~ — Md

tMd 1, , ar
~~~~ 01*10 Iitc ,U~ i C*$ C~~~~~~~NN

P4111 

D229°



— 
- 

- • - -~~
-- -- •

~~ 
- I.- - -

• I —  . • . • .  —
• 

-
~~~~~

• ii~c~ htert I w.i’v ~~~~~~~~~~~~~~~ ~~~~ 

evict
, /

— ~~111t44 
~~~~ uJii~~T IZ 

•/

• - .4-MdMdaa ” l~
— ~~ —•1

. 

_ _ _ _  
_

4~4 I~p .~“M * sl?On.#IV . Z4#I4~~
OV ~~~~~

• 
~Vs3ig ’t ~ s ,1~ JfP4 

I UA$$.&U) bC.1.’l
c’~ .t4s ~~~~~

)
(V

I 

_ _ 

_ 

_ _ _

MC?al a-a

)
I 

•

_ _ _ _  _ _ _ _ _ _ _ _  

-“ ~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~--



- •~~~~~~~~~~~~~~~19r~~~~a? • - • 

- -•  
r_ IF~ 7~T~ ....~ . ~~~

Nt?al p-p

_ _  

_ _

MC tal .i.A ~~~~~~~

‘(00* II(M~~$4 C~~~~IP

NEW YORP~ STA Tt CLLCTRIC I GAS CC~~ O~ AT$ON
- I N & C * N T

COt L /(PS NYOPO P~O4CT
(XIS TING COt t IERS XV&OPCI(NT
$11 f~~ft — £(tVa?,~~~ Md. .? CCa~

Lisa”. 
SCsil- ’~.* ~‘

a

44 iseI 4 a  Md? V ?‘( —
~0* 4 ‘Cu ll a? ‘.ft
P4.1 ,I,S? Clv a? 9 1 M N. all

~~ 5 OSCa I~*IS ILICOMIC I 0*. CM SU*VSN

~~ £~..i .— a 
•

P4?1I ViCL~~~~~~~MI

11 

. p2291

I -  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ --~~~~~~~ - -  — - - - -—-I.--



_ _ _ _ _ _  - - -
~~~~~~- - . -- —--- -1-- I - I  . - —-I

I

I 

I 
-.

• • - 
- e
I 

• 
• . 

-
-

U
I— — 

• 
I 

- - p

• a • 
• S . 0

$1 
.

4 • —
I - 

I A

I 
•

• 

. 
- 

I 
• 

. 

.

. 

- 

— - - — - - - - • - -~~~~~~~~~ 341Sf’. ’
- - - - — -  — —-

~~~
-.

~
•
~ 

1•, g . I

\ ~~~~~~~ ~~~~~~ • . 
— —

I -  
•

0 - -- - ... . 
- - ~~~~~~ I • 

• 
-

• 
f

• 

I 
- .

4~’$~,vTOt~4’ AT I2W
//,oRo -ELEcTR/C D~vci oev&i

- . 
• 

COLIJI~RI~ NY
C5C4((. / - ,~Qfl ~ £hrt %....

I 

. SrevcMJ-/i’f ?wTr-~ we,Ncc,wM6
• 

- A~w Y.~ ’
- 0  I 

• 

- 
40

± ~~

! I

~~~~n I -

- --I ~~~~~



- ~~~— - -•--~~~ - - -—---- -
~~~~~~~

I-.
~~~
-

~~~~ 
I 

~
1
~~~~~~~~~~~~~~~~~~~ T 

- • • -
~~~~

. •
• - 

. 
I 

.

S I • I 
I

I. 
••

~ I •

‘

5 

I 

I 

• 

—

- .

-- .H’~~~ S~~~~~~~ 
-_ .---J 

. 
. 

b .

_
~y r ,

• 
•

•
p I. 

• • 1 
-

PS 
• 

I • ~~~~~~~~ ., . •11

H.. • 
I

-

- . 11. 
•
5 

I

~ •
I • • 

I 
• 

.

I 
- 

• 
I •- 

~~~~

-:  ~~~~~~~~~~~~~~~~~~~~~~~~~



- - — --

_ _

I • I I •
-5

• 

-

. 

. 
•

I 
- 

. 

. 

I . - - -

I 

- • .o 1

I ‘ I
4 • 

I 
— •I 

. 
I_ _ i. S I • 

-

-. I
0 

- .

I ~~~~~~~~~~~~~~ 

I .
• 1t~VN ~~~M ’4~~ #~c~ 

•

• I • I .

I - £lJric,v o’€W.O&,~i a~v
— 0 10~ EQ .30

- 
- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

I

• 0 
~~~~~ • I - I 

. 
.

~~~~~~~~~~~~~~~ 
.

I / 
_

- -~~~~~~~~ ~~~ - _ _

I _4t

~~

,. % I  - P
IS~~

•,, s~~
__, 1,

A~~~ 
\

• ,~~•_-.- ,
1,~I 

/ 
s l : ~~.

7j11s4 
LI

/,I~1.1 1’ 
~~~I

J~Titi
”• 

_ _ _ _ _  
_ _ _0 

I 

• 

~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

h
—

• J ( o~~~~~~
lq-•4 I 

I

. 

•

-- - -—p ~~~~ 

.

~
- • 

I

• 
•

.

-~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



-~~~~~~~~ • - -•~~- - - - - I - I - - • -  -- - - I I  - -- —-- — - ----- -- •

I

I 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
:. 

I

- 
f 

~~~~ 

: - T - 11

I

I : 
•

I

•

• 

I 
-

I

-
• 

I

.

• ± - - ‘_ _ _  

• 

.

..

: 
.

__________________________ a,—

I 
—

I 

- 

• - 
N

•W e- - Sate e 
—

I ——--.1 . 
I

- _1_~~~~
. - . -~~~~~~~~~~~~

IZefr ~~ ,vo.v ..  
I ~~~ 2/c/ .

•

1 

~~~~~~~
- -•~~~~~~~~~~~~~ • .~~~~



r0 
‘

~~~~~~~~~~~
-
~~~~

-- 
~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~ 

, 
... -

I, ~~~~ 
• ,,~ 

. 
a— •-t .:- -—

~~~~~~~~~~• ~~~~ ~ ~~~ * • 4I0
~~~t (  S .I_~ iA ’,% 

r . .. t . . 1 f . # S I I, ~~~~~ 11, 0 •  
I 

• 14
‘ .500 011 ~~~~.‘ 11 I , St $ .S 

~ F 
~ S — P 11 ’ 4 p ‘ 1—

• j  . — A ~M . ‘. ~, 
— 

~ 
.~ 11 ~~ 

~
— 

‘ I
~~ ;2 “ _ ‘ ~._ pI.. I . S — 

~~i
•p 

..~ — 
$
‘ ~~ _4 I ~~ 

.
.~ — . . • 1A 

p 6 
~~ 

~. : ‘ a4 •a liA P
~~~

1
~~~~~~. It V - :  ‘, ~~~ ~~~~~

5
~~a. ‘vU ~ — I p — Va I ~~~ — 

~ 
— ‘

6 
~ 

g 
~ dr

~ _ I~~ ,. ~ / p I

I: ~~~~ 
— 1* ~ ‘.4 , 

~ ~~ ~ :‘ ~ i~~~: : :‘ ~ ‘ ~ ‘i 
4 1 - ‘ ~ 

~~~~I ~ . ‘ 
•t

• 
I, 

I 
- 

~~ 5ft~~Il/€’~~~4fr~ ~~~N. .54 1 
— ~ .~ I. 13oo gi1S — 

/ 6 (0
1 

‘F ~~ 

—
i:: 

~~~~~~~~ 

01; •~~~ 7 j  
11
/ 

~~~~~~ ~~~~ •~~~ ‘
, v 5

)• •• ~~~ 
• I

• • I 
! •

- 4 ~ . ‘.~~ - 
~ ~~~~~~~~~ 

‘ 
~ . - ~~~~~~~ 

•~ 
• 

•
I pIi.4 I111 • I I~~~~~~~~

: : ..,_.

- 

- 

~~

, 

. 
- 

. 
‘— — 

~~~

- \~ ~ s; s’ -’— - • ~~~~~
-. 
, 

• 
~ 
‘ ‘ (‘a /d ~ 

11

~~I ~~~~~~ ~~~~~
- t ’ ~ , .. ,~~~~~ (i ‘

o - . - ‘ 
~i 

Li k \a I 
~ ,

~~
‘ -.‘ ,~4 ’ 

p v
i 
, 

a . ‘ I ’ ~0 - V - .- — _ .
~ic.’1’j

_ 
•• • • 

III ~~~~~~~ 
.. • ~~‘_ •~~ -~~ •

. 
. .. . 

.- • 
I 414 

,4 — —‘I’ PS~~~ — — — ~~~~%4. \ ?

05 N ~ 11 V. ‘•~ . — — ~~~~~~~~~~~ •
•
~~

•11 
~~~ ~ ,41 -I 4I~~’.

I~

: .
‘ 

5I~~~~••!PI• • •~~~~ % ~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
. • 1 1 .

• 
,
f 

~~~~~ 
•4_ /_~~~~~~~ &~I’~t L °.~~~~~

L-
•

• .,
•

. 4

4
1 

; I  I~~~~~~~~~~ : ~~~~~~ . ‘ .

.• ‘ ~~‘i 1 ...: - • ‘. 
~~

V -(
i, 

, 

~~~~~~~~~~ I”j .L~.’°’ 
t~~~~

- 

. ,  

- 

,
~

• I~~~I 
I , 

,

~~~~ I • 

•

I • 
~~A.4’ ( 1  • ‘

~~~ I I 
V

,
. I
.

1
• 

,.. •~ - —  ~~,
•
.
. 

— I I~

• 

2 

• I • ~~~gepp.,V4,a?AIVr.s4P 

—

~

— - I . ~~~~~~~~ •
~ 

, 
I 

~~~~~~~~~~~~~~~~~~~ 1 1  
- 

I I j  I • 1•~~1
I — — 

• 

• I • 
•

•
I• • I~~ P 2 ‘ • ~~I 

~~~~~~ 
•
I
• ~~I 

- • I: .
. 1 I

~ 
. 

— ~
.

• 
- ~

11 • 
- • • 

• • I 
- _~ 

— — I • • I I~~~~~~~~I I I • II •~ •~~~ • 
, • • 

I 
-

• 
I 

- • I 
- 

_~~ •
I 

I • • I •
•

•
•
~

• ~~~~ I 
• • 

(~~ - • I • -
•
I 

— - I I •
•
•~~~ :. • I ( •

~~
‘• • I  

— 
• 

• I 
• 

- 
I •~~~~

•
I •  •~~~• — 

• I . I  - .
I 10 0

I 
-.

~~~

• 1• “;• N ~rj) • I 

I - 

• 

I . :  • 
I• • 

• ‘

I - I 
• • • 

I • I  

•

- - •~~~~~~~~~~~ • ~~~~~~• •~~~~~~~~~~ ~~~~~~~~ ••~~~~~~~~~~ 



~~I 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ‘

• 

~~~~~
,

‘

,
- ‘ ‘

~ ~: 
- -  —

p 
,~~ I It 

— 
—,U ~ •‘ ~~~~~ 

~ 
— # ‘  10 

~

~~~~~ 
~~~ •s

~

.

:

:

~ , 

~ 
‘:

~~ 

‘

~
‘
~~ : ~ 

•

~ ~~ 
‘

~:~ 
.2 ~S ;‘ :~ 

•.. . 

•~

‘ 41b~~~~~~~~~~~~ V 4 5 1j 
“ a • 

— 
‘ ‘

10 A 4 I I I • _ __~ )~~~~ . 
•• ‘ •

~~•. ‘ _I 
I 41 I~ 

1• • I I t . 
~~~~~~~~~ •~~ •~~ ~1 

~~,
. . ~~~ 

10 - • - 2~~~~
~ 0 

- 
• ‘ r  

. • 

• 
:. - . 

- 
- •~~~~I~~:~:. 

~~~~~~~~ - I . 
• 1 

- • - - 
- 

N • ~~~~ • •~ 
.
. • 

I 
— 

•
•, - -- 

-
• - • :.:

S 

• 

I •‘ 
1Sr~

______ N._ 
~~ 

: — — ——
~~ .. 

S

-. • .I~~~I’ 
- -

~ - - --: 
I I I I I ‘

~~ 
,.•~ •~~ 

- •~ I • 
~~ ~~~~~~• S

I ~ — • :  ~ ..• :  •~~ — 
—

_.
11 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ • 1 
. • .: 4’, •~~.•I t •  , - I

I •II~• • .~~ 

‘

~~ •~~ : I
, 

• 
~4$ •j I • . : ~~~~ 4~#~ ,~~~ 

- 
• ~~I 

I • ’ ,~ 
• — 

It 
I ~. —. • 

• 
•..- 

:~~ - - ~ 
~~~~~~~~~~~~ 

~~~~ •~~~~~~~~
:
I

•
~~~~

sI 
~~~~~~~~~~~~~~~~~~~~ •2S • • • I • ~

. 
I I  . I I . ~~~S 

—P ~ 
I.
, 

•,
. 

~ S /~~S I ? —• I l  F 
—~~ • — —— 

~ l~~ ~~ 
~~~ _ _~~~ p I~~~~ I S— 1 I2~~~ 5 I~~~ . %

~~ 
- I~ • I  •

~~~~ , 
- I • ~ • • I I • _~I — I I •. •I~~~~~~ ‘ - t. ~: I • P I II 

~ ~ ~~~~~~~ ., ~~~~~~~~~ .• ‘
~~~

; •~~ 
• - _ 

~~:. •~. . -
I I I 

• 
• . - • _ • . ~~ .

~~ 
_

• •
~~~l\ • ~~~~~~~~ • I ~~~ • I’ •~~~ ••: 

•
~~~~ • I S  

I
- 

— • ‘ —
I 

• 

I 

~.: • :,- . / I - •
~ ‘ • ~~ • -: - •. - .

44’ ’ I •~~ • .
. - - --. -

. 10 ••~

. ~‘“  ~~~
• I I •  I 

• I I • • , - . - S  
•I I I I I~ p — •~~~ I S

I 
• P S I S I V I II

S I . ~ I S 4 .~ A •• . : • • _ I~~~~~• •~~ I~ 1 1 1
1

I 

• 
~~~1 

1 1 
I — • •

~~ ~~ • •~~~~I~~~ - -
s ’ ~ • N _ • I - ‘ • •~~~~~I ~~ • •~ _

~~~ I • . -.‘ .
10 

t 
~~ • • • •I — • 

• • I I I IS •~ -

• 
A I

- I 
. 

,I ~ - • 
I

•
III II

1~~~~~~~ 
~~. •

I~~ 
• 

ISc 
/ ‘

~~~~~
‘ I-

- 
1 I• 

• I 
I

I 
• I 

• _ • .  ..se... 
~~~~~~~~~~~~~ — — -  

~~~~~~~~~~~~~~~ :~, • 
- - •• ~~.\ . E!•/ o0 • • 

LL’ I 

•
~~~~~ 

~~~ I

— 

~~~~ fF~Ln ~‘~4 n 
-

- 
Otaui 2 SQ.’$.eA .~A~t •

~~~~ • • I • • - .
~~~~. 

• • • • • •
I 

~
• • - -

—
. :‘ • - • 

. - •
•

• 
I I I S 

• 
I I_ ~II~ - I 

I
I
I
~
;

II
_ 

~‘ ~~~ - ~ •
• ‘~~ 

• I I  I I I 
• • ~~~I -

0 

‘.
1 — 

—
N I- s. _S

~~. ~~~~~~ . ‘
‘
, t •

A
,, — 

~
_
_ I • -‘ 

S

- .  I A ~~~ 
. ( ~~~I : ~~~~I 

t r . I 

•~
‘
~~~ I 

•
•~~~~~

• 

•
~~

•
•

I
•

• • ~~ ~~/So~~ , ~~~~~~~~
~~~~~~~~~~~~~~ 

4’/119 _~/
“

~~

F

-I 
0 —

:
1 • 

- -

. 
- 

~~

‘ Co//~8f Tr öTfEL 6NI4V/TYBAI’I 
-

I • I • 4’lL/rRsofvcteiwcNr. .*I 

~ ‘1L/fRJNY
- -  1 I

I

’
: 

I •
~~
, I 

1 •  • (~ CA3S ~~~~~~~~~~~~ ~~~~~~~~~~~~~~~ 
1

I 

• 

• .~~

• 
.

1

:1 . ör:,tHs-~~w~~. fNo/N((fl/w ~ Co -5 1~~ I~ • 

•I I • 
• I • - Mw ~~~~~~~~ 

I
.

• I . .Q • 4 f • I
~~~~~~

•
f _~

I • 
• •

I‘ I~~~~~~ •
•
~~~ 

• ~~~~~~~~I• •! • 0_lO - •
.t ~~~ I~~~~~~

• 
I~~~ 5 •

•
~~~~~1

~~ 
•I
•

•
• •

~~~~~ 

• I 1 1
I~~~~~A

..
I

N • : •

~~~~~~~
• I I 

1 1  

~~~
• : . . I C ~~~~~~~ IP

- — - - I - -— ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -- 1~~~~~~~~~
__

~~~~~~~



- -~ - - -~ • - - - ••- - -- --—- ~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - -- - -I --

I —

II

PHOTOGRAPHS

APPENDIX B



_ - - -I - . - ’ -_ _I~~~~~~~ lI~~~~~~~~~~~~

4 1

VIEW OF RIGHT ABU TMENT AND HEAD RAC E EXTERIOR
SHOWING SUPPORTING COLU MNS 



-

• •~I I

- 
I L. ~~~~~~~~

- 
-1- 

- III

•

I I

~

DOWNSTREA M VIEW OF HEAD GATE STRUCTURE
ADJACENT TO RIGHT ABUTMENT

I ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -- - I



_ _ _ _ _ _ _ _ _ _ _ _ _  I I -- • I~~~~~~~~~~~ I lII ~ ~~~~~~~~~~~~~~~~~~ - I-

~~~~~~~ 
4•~~’ •  ~~~~~~ • -~ I • 

I 
~~~~~~~~~~~ d ~~~

~~~~~~ ~ ;: ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
z~~

~~~~~~~~~~~~~~~~~~~~~

>

H
UD ‘-I

—  

S
~~

z~�

~~~~ C/D

~~~~~~~ 1~lL ~~~~~~ ~~~ _~: 
—

_ _ _  

i.

I 
1:43
H

A
1

I 
• -- - r Ika~— ~~~~~~~~~~~~~~~~~~~ 

~~~~~~~~~~~~~~~~~

!:• ~~~~~~~~~~~~~~~~~~

_ _ _ _ _ _ _ _ _ _ _  _ _ _  

_



I 

~~~~~~~~~~~~ ~~~~~~~~~~~~~~ 

--

I
I

_  

--I
I 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _~~~~0

HEAD RAC E VIEWED FROM HEAD GATE P LATFORM ,
SHOWING IRREGULARITIES IN RIGHT WALL

-5 I- -

RIGHT WALL OF HEAD RAC E
SHOWING SEPARATION OF GUNITE SURFACING FRO M ORIGINA L WALL

_ _  _ _ _ _  
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



- -I - I -  - I-~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ _

I,. 
•~ . 5

~~2 0
I I,

Cl)

Cl)
Cl)I 1 : 1

I . • 

~~~~~~~ ~~~

7~T -~~1’T G•
~ ;*:~.j*

II
H

I 
..•

rJ)~~~I
I H

I I~ S
: 1 . -

- — 
I I  - I 

• -I •
5
I1 

- IJ~ ~~~~
)f

I I  I
•
. 

•

S .~ I .
’
~~ III ~~~ II ~~~~~~~~~~~~~

I I I . It Z Z

I ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ • 0 ~

I
I~~~~~

i
. - . 

-
• - 

SI - I

~ •~ 
•

• •

~I 
• I I -

. 111 • •

I~~~ I
• 

I •I
~~~~~~

I. I I I •
21 I I I 

•
• I

- 
I - :-~ 

r ~~~~~~~~, ~
t-1-u~ ~~~ .L. a a

0~~~O 

- -_~~~~~~~~~ I~~~~l • •~~~~~~~~ •~~~_- ----- Il _~~~~ •~~~~~~~~~I_ ~~~~~~~~~~~~~~~~ _~~~~~~~~~~~~~~~~ I~~~ _ _ _ _



- - I~~~~~~~ -- --- ~~ ~~~~~~~~~~~ - - -~~~~~~~~~~~

I
I

~~~~ 

-

— 

~~~~~ 1 

St
I 

-I -: I

I -

I 
I 

I

-a,

OPENING IN BUTTRESSES ,

I SHOWING CRACKS AND MONITORING GAGE P LATE

CRAC K AT INTERSECT ION OF DOWNSTREAM
FAC E AND C REST SLABS

L ~~~~~~~~~~ • • • • • ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~• • ~~~ • •



I -~~~~~~ ~~~~- ~~~- ~~~~~~~ I - - - - -

I
I

~

1 

_ _  

_ _  

1!

— -I~~

;~

WALKWAY OPENIN G IN BUTTRESS ,
SHOWING STALACTITES AND WALL DEPOSITS

I 
_____________ _  11 ~~~~ I •~~~~ 

I



-- 
I ~~~~~~~~ ~~~~~~~~~~~~~~~~~~ ~ I~

_ I ~~~~~~~~~~~~~~~~~~~~~~~ 
_

•~5I •~~~~•~ ,
Colliers Plant 10-7-66

I Detertor ated Ledg. at
Canal intake.

I - I•• -
~ 

- -- - T •_~~~~~
-

. 
—

_ L

I —sF--~N ~~~~

- - ‘ ,- ‘1L. - . 
N

- $ 2

- —- I -  — ---- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~ 



_ _ _ _ _

_ _  
_ __ ___ •  

I
.w

F

~~~~~ ~~~~~~~~
• 

I 

-

.

I
I

•1. 
--

_ _

_  —~~~
---

• 
I

SEEPAGE AND DISCOLORATION AT LEDGE

UNDER UPSTREA M END OF HEA D RACE

_ _ _  



I- I-I ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -~~~~-- - - I ~~~~~~~~~~~~~ f l TII~~~~~~~~~~~~
I
~~~~~
1_

~~~~~~~~~~~~ 
~~~~~~~

I

‘I

I 

~~~~~~~~~~~~~~~~~~~~~~~~

S 
•~~~~~~~~~~~: 0

I 

‘
V

I I

0 .4 . - 
~, 

-

— I
1:4-. 

I ~~~~•
•

•I • -c

I • 

•

I I S
• 

1 5•

I 
1:43

14

>

143 I 
~-i ~~.

• 
I

I • I~~ 
4

_
~~~

• C/)

- ‘  z
- •

I
I 

-~

I 0

0
I I

. -
~0~~ -

— ~~~~~~~~~~~~~~~~~~~~~~~~~~ l 

~~~~ I —Cl) ~ ) — a——. 
~~~~~~~ 

Cl)— — ~ —(~3 
~ _1 — r — ~-~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 1~~~~~~~~~~~~~~~~~~~~~~~~~ 1~~~~~ 
~~ 1:43

~ — I ~~~~~~~~~~~ — ~
~~~~~~~~~~~ : r~~~~Cl) Ct~ ~~~~~~~~~~~~~~~~~~~~~~~~~ ~~I

>14 I~ 
~~~ 

Cl)

~ — L~1.• . ___________________ 0
~~~ 

I . 0
I •

~~0 H I

4.- —~
s~~:i ri -ion



_ _ _ __ _ _ __ _ _ _  - • ~~~~~~~~~~~~~~~~~~~~~~~~~~~
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- I--- 
~~~~ —

CHECKLIST

I ENGINEERING EATA
DESIGN S CONSTRUCTIONS OPERA TION

I 
I - I PHASE I

NAME OF DAM (~~LL C-E~SVILLS E..

I ID* ~‘8~
ITEM REMARKS

I AS—BUILT DRAWINGS NO r ’4E A VA(LA &E. ,
I • SE ~~ 4P ~ E N p ~x ~~~ L 1S~ oF S1~V Et~J S --4 .EWITT ~~~~N4.  Co.

L2~~51~~N P R A I 5 v/ N 4 S  AN I VI ~IlP-4(~S Fc1 ~ NIs~4 E~~ ~
)1Th

I f~,4~ CW 3I~ I~~~~~- L I~~~~~~~ J�~~~.

REGIONAL VICINITY MAP
- uS4 S

‘ 
DW 4~ 222~~ 

E~ H 18 ’T cJ - LICt NQ~ A PPLI CAI ’OI ’-J

CONSTRUCTION HISTORY c2E . $ CR I 8E . p  iN EN4 1NEE~~JN~ N E W S  R~~C.O R.P
I A~~rIeL~ VO L..57 No lO 4~2cG ,2c? , 2S& (‘~i~~cu 1, ~~oS”

I 5~~ ,‘~PP~NPh’~ Fc R LIST O~ PI~-4 o T o 4 R , A P~-L~ 
.r~K~~ 1

DOR(N(~ ~.O t5~iS5r R~)CTlOt114. I

i TYPICAL SECTIONS OF DAM
I . ~ E.E O~.4145~ D Co 2 .ZO, P zZ q o , Q2 2 9 1 ~ N P

EN ~~~ 
s i ~.f EE IQ 1N4 NEW S ~.~~o RP 1ICL~.

I OUTLETS-PLA N .SE E ~v4c . p 1) 9 o i p Z 2 q I

I -DETAILS S ~ ~ Ov E

-CONSTRAINTS NONE C 11 ED

-DISCHARGE RATINGS I~SI4 O I c ~i E  f ~V AI L 4 6 L~~.

RAINFALL/RESERVOIR RECORDS
- F t~o f’.7 RE P O I<TIS / I N D  S T) ~~~L~

~~~~~~~~~~ S~~c T1 o r\j S 

~~~~~~~~~~~~~~~~~~~~~~~~~~~ II



ITEM REMARKS
DESIGN REPORTS N Ql ”I E. ,4VAILA 6LE.

GEOLOGY REPORTS No N C ‘~~ VA I L A B L C

DESIGN COMPUTATIONS Nop .JE A v AI LA 8~~~
HYDROLOGY & HYDRAULICS ~—4 0 ‘JL 4 VA I L  ii C

Lf PA4~. CA LCUL ,4T10,51 Fo~~ ~~~~~~I~~~~~(tsJ~~~ I~~NP O V E R T U R t ~( I N4DAM STABILITY s~ N.Y. ‘
~~ . E . • P ATE p  I 2/ ~./~~SEEPAGE S’tODIES N O NE 4 VA I L. ~ 6L€.

• MATERIALS INVESTIGA TION S N ONE A V AI L ABL E
BORING .1~ECORDS I • N o NE  A VA I , .. . A BL E L
LAB~ RATORY - 

NONE. ~~V A I L A B L~~
FiELD NONE. AV P~1LA 5LE.

I
POST-CONSTRUCTIO N SURVEYS OF DAM NO N E 4v4 ILA ~~La

BORROW SOTJRCES i N ~~O R ( i F k T I O (~J N c T 4 V ~~,L4~~LE.

— ~~~~~~~~ 
I ~~~~~~ I•_0U~~~I~_~~_  ~~I _l~~~~~ ~~~~~~ I



II I _ .~~ ,lII ~ -I:

_

1~~
_M REMARKS

MONITORING SYSTEMS 
~ 1Ot-IJ E  /1 V4 J L 4~~LE~ TO PA Y.

WAT
~~ 

LE VE L ~Au~~ F vZo rl EIqST ,4&U T(V 1~~NT T~Po~~~~~ -fooc~ t~j A S  P ’S CO N r I f4 U E ~~ 4FrE~. I9~,9

MODIFICATIONS Ti-I C I - lEA D R~ CE cLLmIE WAS REPE� 14t JE J)  A FTE R..A P O R T I O N  bF IT FA ILE4) .  THE 1’~/E~~T S’PC ~ F fl-4C ~ L ( i r ”~) F_ IS NOW
ON S~-( ALE BE~~ o~j~ TH~ CEINTE~~~~ A NPE~A~~~~~ p,,j 9 OR I I QN S 4I~ E PP o ( ~-~

-
~ p 13~~ rwo (QO L~’S ~ Ff

~
E’N FoRcE

~
p ~~~~-rL PIERS ~ou~~p r r ~ ON çPR~~~p ~oar,r .~~S

HIGH POOL RECORDS
D4TA ~UEET : WATE R L~~v~~ CoLL IERS PLANT I~~~Ø - I

(f~14x lML .sM A N D  ~~~~ fr~u~’ce~ LE. VE_ LS)

POST CONSTRUCTIO N ENGINEERI NG iVO t ’1& , 4V, 4 I LA BL L
STUDIES AND REPORTS i ’~-J~ P( cr ,og~,j ~EPoRr~ I 9 S~S, ‘ 9 5 1

~~ !94o,, i9e~.i, f 9 ( ~~I (
~E P 0 R r - ~~yO OD YEA R L~’~~E So t i .  C2O 1IJ SFR VA T/O ,4 J °; E R V ( C E  j , qr~. 19 7 c
~‘I$O A.L / A ) S~P(.~ Ti O,’5J ~ &PoR T ~y c# c. - p

~/ o F N~,~.
,
~~ J4 N , i9~ 7

T~~E BuTrRc~~cEc ~ RAC ~~~D ~~PRIOR ACCIDENTS OR FAILURE OF DAM C4T~~4~~ ~~P iij.,i~~~ @~~oU T  1 13 0 9 )  a4~~TCIN~.T~4 E 4~ E�E (?~1o~ ,~ LC\/ E L ~~~~~~~~ L~~~CHC I D  ~~l-4 E.DESCRIPTIO N C~~E~ l ,~ V D ThL Do~~Nsr(~~ .q~~ ~~~CC &‘,qS OI~y 
~N1~ EX POS EJ~TO 7H ~ ~n5j 

~) I7~-4 
~~

fr 18s rp J 7 T( ’~~~~~~~
7V(

~ C ~~~~~~~~ Ic, o°~~ .REPO RTS

1 
2.~ ~4 PO~~r,O N OFFAILED A~~rE.R T~4 E  

~~~ iRST 
~
‘L oo c .

C~~~~ K E c ~A B ’U TT(~C S c ~ .c ,4l~E. ~~~~~~~~~ ~~(I) ~ m~~~~SEN ~ N4. CoRP ~ L E r r r r~ C~~~ I)~~~NE ?~~~ J~~~ C 
~~~~2

‘~ NV S E..PT ( 8  ‘9~~i .
A ND (2) ’ T4~ I P ~I~~P r C 1 r ~~, ~ EPO Ry 6MAINTE NANCE W I L .L I~’+t~ ~ C~ E~~4E I~ PAT CD ~‘~P~

’
I L 5 / 9 5i

OPERATION 
~~ OPE I~4r,o ’V S / I N~ f r i ,~~t~/ TE N J A N ( C  N? 4 (sICI ,4 L i c

RECORDS AVA ILA8LE . ~~~~~~~~~ O~ 1~/ 4 E  OA M  ~~~~ r~iAi) E.
E~vtv ~y (pt’ T~ 8 LAJEC Kc ,

f’~~j~~~ 4 ENEi~ A-rIoN ~~TT I-4 E k Y t ~R~ P L A ~~~~~1 WAIt S TE~~~
(
~~/ \ rE p IN l9~~~

~~~~~~~~~~~~~~~~~ 4t s~~ R E P ~4, RS I’1A D~ Ac D~~~F p 4 L j 1  fVecc �S, .~ Q~,’
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Ia

ITEM REMARKS

SPILLWAY PLA N L P W 4 c , r7~~2ZO A 1’4 D D~~Z9o

— 
SECTIONS P W4~ P (O2.2. O , !~ 2.2.q0, PZ2’ ~l

DETAILS N o t ~JE

rI-~E I~YDRo PLAr.JT r~o LON~~~~~~IR C~~Ne RATfc
OPERATING EQUIPMENT POWCR. 1~ 4E i-+EAD ~ P4TES AR E. I ?J ~~0 lAS/N

- .  I (
~Os~,— op -.i LA) 1 5r 1-f CiACH ~uR~’)oUNTE P BY

PLANS & DETAILS ~~~~ ~~- iN Ci -4  WIP E ~ ~y 7 - I N C i - ~ I4I~~ H $-roI~Lo4S.
I - - - . 1N~ 4AT ~~S i-IAV E. Nd 8E-EN R~iISE.p IN T~4E

~ ‘Y E A R S . I

PW ~ S. P2.2.90, P2Z 9~

I
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I
I
I
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VISUAL INSPECTION CHECKLIST
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VIS_UAL IN SPECTIO N CHECKLIST

1. Basic Data 
I

a. General

Name of Dam C O L L I E R S  V ILL€. _HaZ~rd Category 1-4 I 4 (-•1

County 0T5 E40 IDII Co 8’S.
NORIH e1~~A NCH O~~

Stream Name su5Q,c~MAN P44 ~(VL R- Tributary of____________________

Location OTSE.~~O Coun~y N eareSt TOWn (P. O .) C O L C t E ~~ S VI U ~E.

Long itude 1 4 °~~ ‘3 (.“ ~~ Lat1tude ~+Z 3O IS Other Directio ns 0 N ~AS1

~ (p~~ O~ - r4E ’J ~~CIPk STA l~~ ROLPr E 28 ,~~ PP1~O X i f ~1AT E1L.Y ON~~~ M t LE~
NORT F4 OF T~4 E~ (N r E .~~5~~c~.TI O~~ OF ROu TE.S 1~ A~~~~7

(Q - IZ-78 SurJ f~V 80°F

Date of Insp ~~-F3-7~ Weather CLOUDY _Temperature I~o °F

b. Inspection Personne l (-4 0. C.C.VE ,111—I AL S7 R.QCTc) I~AL ~ N~ I Na R.)

~J . S ,  ~ UR. P~~I< M€C I-~AN ( CA (~ 
N i 2~~T#~M$

P, 2Ac01-4E O 4~EOr EC 4-( r4ICA L

c • Persons Contacted f r? R.. R. £7 N DiRE. Y 1<0 ~ Y -r€ L C P i—f oN.

~~~~~~ D.F. l 4 ~TTARE ~ 5V PE .gV t SOR. O F ~~~~~~ (EE~~’t’./4

MEC.-(ANICA-~~ ~ N4 IN EE P-IN~ DE.Pr. LETTL R- c/2~’f78

d. History: Date Constructed I c2 o ~ — I 9O~~

Present Owner N~~LA) ‘/ORK 474TE ELE CTR i C A N D  ~ AS C~P~
Desig ned by cTEV€.Nc- H~~ijer T EN ~~, N E F R I ~~* C.~~
Constructed by STE VE N~~~4 E W I T 1  ~ N ~ 4 N ~~ER i N4 Cc.

‘i-~~ POWE P I- fou SE A N D  ~~~A PR~~~.E 1-IAVE I~1OT

Recent History_~~E~~N uSEP SI N CE (~~-~ 9

2. Technical Data ~~~~~~~~ ~~~~~~~~~ cer~ RCrC

~LAT~5L. AB MN~~~

Type of Dam etai i~~ 5S Drainage Area 1 ~+1 ~~~~~ ~1i ’ ~~~~~~~

Height 34’ F EE T - Length 10°

Upstream Slope~~_ I C N I bownstream Slope! s ( ’v) .~~~~~ I ‘) ~ C ~~~
c;

Crest Width *5 ~~ Freeboard at Spillwa y Crest ~
“ tvr /~ ~~~~~~~

iIl l_I
~~ll II



-- ~II - . -~~~~ l- II~II~~~~ 
II •Il I~~l~~ 

-

Low Level Control: (Type and Size) NONi

Valve Condition_______________________________
- R f , N F o~~~E~~~~rc SpLllway Type (Materia l) ~p r .I ck~~rg Width Zoo ct

Side Slopes V CRIT1C~~L

Height (Crest to Top) ~ FEET

Exit Slope____________________________________

Exit Length I

Ponded Surface Area Acres
Capacity (Normal Level)______________ Acre Feet
Capacity Emergency Spiliway Level Acre Feet

3. Embankment -

Nor A PPLICA8LE.

a. Crest I

(1) Vert ical Alig nment_________________________________________

(2) Horizontal Aligninent____________________________________

(3) Longitudinal Surface Cracks 
I

(4) Tra nsverse Surface Cracks___________________________________

(5) General Condition of Surface___________________________________

(6) Miscellaneous_______________________________________________



I
I 

b. Upstream Slope N~or  ,4 P P L I C i ~ BL E -  
-

I . (1) Undesirable Growth or Debris_____________________________

I
(2) Sloughing , Subsidence , or Depressions____________________

1 (3) Slope Protection___________________________________________

(a) Condition of Ripra p______________________________________

I (b) Durability of Individual Stones____________________________

I 
I 

I ~~~II I~~~~~~~~l I I~~~~ I I I ~~ 
I

(c) Adequacy of Slope Protectio n Agains t Waves and Runoff _______

(d) Gradatio n of Slope Protection - Localized Areas of Fine Ma~-erial

I 
(4) Surface Cracks____________________________________________

ci Downstream Slope______________________________________

(1) Undesirable Growth or- Debris____________________________



III II ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
_ _ _ _ _ _ _  

II - 

I

(2) Sloughing , Subsidence , or Depressions; Abnormal Bulges or Non-
Uniformity

Nor A P P ~j C~~B~~~

(3) Surface Cracks on Face of Slope______________________________

(4) Surface Cracks or Evidence of Heaving at Embankment Toe_______

(5) Wet of Saturated Areas or Other Evidence of Seepage on Face of
Slope; Evidence of “Piping ” or “Boils ”

(6) Fill Contact with Outlet Structure 
- -

(1) Condition of Grass Slope Protection___________________________

d. Abutments________________________________________________

(1) Erosion of Contact of Em bankment with Abutment from Surface Water
Ru noff , Upstream or Downstream

(2) Springs or Indications of Seepage Along Contact of Embankment
- with the Abutments



(3) Springs or Indications of Seepage in Areas a Short Dista nce

I Downstream of Embankment - Abutment Tie-in
f~-1oT A P P L ( C A~~LE

e. Area Downstream of Embankment , Including Tath-ace Channe l

I —

(1) Localized Subs ide nce , Depressions , Sinkholes , Etc.___________

I
(2~ Evidence of “Piping ” or “Boils ”_______________________________

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

(4) Unusual Muddy Water in Downstream Channe l___________________

(5) Sloughing or Erosion__________________________________________

(6) Surface Cracks or Evide nce of Heaving Beyond Emba nkment , Toe

I I

~~~~~~~~~~~~~~~~ I~~~~ 



-~~~~~~~~ I~~~~~~~ ~~~~~~~~~~~~~~~ ~~~~~~I l~~~~~~~I= ~~~~~~~~~~~~~ I~~~~~ I I

(7) Stability of Tailrace Channe l Sideslopes P-J o 1 A P PL I 1~~ 8LC

(8) Cond ition of Tailrace Channel Ripra p__________________________

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

(10) Miscellaneous______________________________________________

f. Drainage System____________________________________________

(1) Condition of ReUef Wells , L:ains and Appurtenances_____________

(2) Unusual Increase or Decrease in Discharg e from Relief Wells

4. Instrumentation

I 
N O N E ~

(1) Monumentation/Surveys N O N E

_ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _  _ _ _ _ _  
I~~ I I



- - -~~~~—~~~~~~~~~~--=~~~
—

~ ~~~~~~~~~~ _ _

----
~~~~

(2) Observatio n Wells ~ 0 r—4 E~

(3) Weirs N O N E  
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

(4) P lezometers NO N~

(Other)________________________________________________________________

5. Reservo ir

a. Slopes_ Po~~’1I O r -~J S  o~ R E S E ( Z V O~~ S SLOPES V S I 8 L E .
F R o r - 1  ¶ ME 

~~~~~~~~M 5 N o w  t’40 c ç  ‘~s o~ P ( c ? -R. E~~SJ
INSTAB I L ITY  ~ R. OTHER.. ADV ERSE.. Cor-i tn T I O N S

_ _ _ _  
- ~~~I l I~~I_



I 
~~~~~~~ - -

b. Sedimentation N o r  \/i s, i6L~~.

SEE 4 O OP Y EA~ LA l~~ ~O U. CON~~~RVA T I OI ~J S C R ~vt CE R E0oi~r

j ~ N.i 9’75 FO R R E C E N T  S I..’R V L~ DATA .

6. Spillways

SP ILLk,AY OI/ER A m~~vRs ~.N PAI ’1
a. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ aoo ~EC1 LO NE

Dot~.n-45 T(~EA f r1  .A C E .  OF PAfr1
PiIpe Oonditioi~ IS C O N ~~P,C-r C �I.AS

Genera l Remarks (inclu de informat ion such as rece ntly repa ired ,
potential for debris accum ulatio n , specia l items of note , etc.)

?k O 7 O 4 R A P I - 4 S ~ l-ID~ 1 A R EAS OF TI-IE oo WN c- rp~CA fl  ~~~~~ l PA t ~~E ..D

~ ‘( rH ~,u r ’1, TC. ~i)~~i~J4  T1-l~ I N S P E C T I O N  WA~rER WAS PAcS’ N4

OVE R. fl4E .P4M ~ ur 5o,~1~ CRA CKS ~JE .RE OB5ERVEP IN ThE

POWN~ 1RE.A M S Ls~B. 4C P~ 1~JE RE. 5or ~1E MINOI~ L E A k S (N I O

~~~~~~~~~~~~~~~~ I111  -r’~~~~~~1~~”n. ..A ~~~~~~~~~~~ TI-IE ~A M F~ OW1 C R AC K S

A N D  4T J0tNTS ~ ETWEEN T$4 E. SLA B ~~~~ BUTT RE.S~~,

Tree Growth

Eros ion__________________________________

Other Observations_________________________

7. Structura l (if required) See Attached Append ix 
I

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  *~~~~~I ~~ - -I~~ - - - -~~~~~~



- 

;~~~~~~~ I: 
~IJfl ~~~~~~~

1 

:~~. 1ITi ~~.1.

8. Downs tream Channel
‘5Q~~~t 1 EH A N N A  ~~I~1ER. W4RI ~ot~j~ A S iT APP~~oA c~4 E S

,4N.D PASSE S -r~-~ PoQ (~7~~R Po(4~~R I-4ooS E.

a. Condition (obstructions, debr is , etc.) 1~ +EI ~~ I~ Wo Po wNcT~ E Af r 1
APf~of-L 8E’JOI~-4 P 1)4 E DPr1~~.
¶t4 E ~Tf~j 4-~~ ~ EP (5 FUL L OF ~~0CK S ~~NP STO N~~ OFI ALL ~~~~~~
Nor FAR Fs~aP1 THE. HEkDI~RCE A~~~~~~~ RU4~~~~ Cffi...’p.4icc OF Co~~Ct ~~7-~~
g E M ~~~ ,~JT~ oc 7t-I E ~~~I4i t - (A L HEAD iRA~e

b. Slopes -

c. Approximate No. Homes and Population T I-1~ TO W N  OF ( I O L I I L R S VI L L E .
CAJ (T 14 (-4-o p~~.ç A N P  S~OI~~E P E oPL E. PO & I U NST R EA t ~I

_ L~J 0 ULP ~ E ,4 I c ~ c1E p  ( ‘F- T~~ 4~~~~ ~~A M  i~ E ACJ -~EP

d. General -

~-I A R o~~ 8 ,  L~~V E N T~~~L
TEAM CAPTAIN

L ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



- ______________

STRUCTURA L INSPECTION CHECKLIST

PHASE I DAM INSPECTI ON
c~ 4rE’~ O~~ )’N~~~~ O(.’~~~~~ C~ (�r AN]) D r,e( ~~~~;,qc~1. Concrete Surfaces wAS #~(e 4f ’v&y SY’2ooTH ) NP ,c.~ r,~v4 ~e~~>’ ~ t-~~

I~ AN~~ / I ~l~E 4 Q cA i ~/ T/ C.~~ P’~—~C V/ ’WS 4 iNi 7~I ~ EP4IR S1 fl ~’O848Ly
‘

~

V 7)-I C 196b ,~~ ~~~~ grifl ço~,p.

2. Structural Cracking 7HE,(~~ £~JE/ ~
’( canE ~~~~ ca~ (tc~ t’/s’&E o~ ’ r~-TI4~~ ~ RL~.1 AN~r—rERia/ ~ FACE ~~~ WN 5TREdq1~ ~~~~~ AU B~~~~~~~r~t ~ 4t-’E C.€4(~’C cL/~wrL y

SE LO~J ToP ~
p 

~ 4T4.’A L,~ //A~4~ TH(~~~~ ,4AZ ,4/ ~~ S~OI ~~ /
~1/4)og C5e,4Ck7 Ar THE

,N re~~SE c..r,o,~.1 OF THE /N TERj o~€ UPS TiQ~c,qr’~ S~ OPE AND 7#lj —

e...ci(~vEp 
~~~~~

i~
_ f r i  ove ~,e.vi*- I—to r i or7 ta4 crn~4 V€ri ~iea~ A ~~ nr~ie’vtt: ~Jo ?‘J OTsCC ABLE MOI/E.rItNT

4. Junctions with Abutments or Embankme rits fl4E. P -t.QNSfl~E4n~l ~~~~~~~~~ ~ACE o~TilE. jA.1E61 QIN 4 W4LLCA I IIç NOT ,,¼1 ( oop CONDITIoN 1.~fl T1-t S0 (’1C~ ,PAL LIN C~ OF

~t i-4~ s .)RcAC E. A N~ SofrlE ~:X P oST D 46~r~~ ~1I. - _ _ _ _ _

5. Dra ins - Foundatio n , Joint , Face THE 7~E P/ ~M’~v~ &)Ea€( /VD T V’S,B(.E
Dc~E. To THE P~~g c eMc~ oc L~ ATE R ,‘~u 111f 8AY ~ AND ~~~~~~ ov~~e~

_ ThE PO L J J N S T f 2~EIq( ~1 FA CE. .
6. Water Passages , Conduits , Sluices TI4C ~~~8~”17 FLU M E.. IS 11O L ONG E R.

V~ EP 70 TRP PJSr’?IT LJA r(R. To TIlE P OL ’JE.R ~~~~~~ A OF COL~~~ N S AN.D
I OOTIN(pS 5UPPO R7 IIV i~ THE~ CANAL. ARC IN BP,D CONPITI~~~1.- coN c I~c1-F c~~~~ c~ cA RC 5Ps4L1. 1N4 A ND DE1~AIoR~~Tl,—46 AiID R~ INFoI~csN~ ~~~~ 4~~~~~ £x PO~ €P. -7. Seepage or Leakage Tf-4~ g~ ~~~~ k’J 5Et ~V,~~L( SEEP oN DOL~QU S TR E M I YI
FAC E ~~ E AST Vr(1Ep.jT. ABOCIT I~ 0 FE. E.1 FCIRT~ER DOWNST RE,~~ 7~-~f p~ ~-~)AS
5EE~PA4 E FiRo(i~1 ~rI4 E. ~-I ’LL ~~’p E .  Th E v~E L-~)AS 50(ii E. ‘-uE~r N E S S  4 N D  r.-i ,

~~oR .L E~M~$ INSIDE 1Hg PAIvI.
8. Monolith Joints - Construction Joints PELA TI VE LV ~~ocp Co Np l r , c p./.

~~~~~ 8AY ~ HA VE I~1,p .j o R ~~~qw ç o~ S14ot~ AE ~~ Ar ~~~ l M r ~~ secr~~,q
0F114E. ()PST RgA I~1 ~LI~8~~N TERIO R FACE) A ND TOP OF F-oo r l N (

9. Foundatio n CX CA vA TEp THROU 4 H 5 ) C CE 5$ IVE Th IN LA Y ERS OF
c(4A L E 4ND~~j~4y  To A Foor l N4  t.J ~ OLI~~ SHA L E M8o~~~ (~ ‘~EEt
9ELO~.j Tg-l~ . O~~I4 INAL. SEP O~~~ 114E ~ IVE~~ I

BR OI ~EN ELBOW S ~~E~~ E E~~POsEp IN -r,4 E £.XPOSE. D PRA -iI’jS &CNEATI.4
T~4E~ ~ LUrV 1E WI1iCl-4 C~~~ R.y ~~~~~~~ F~~~fr ~ 8p~ .(IN~ Y~~~ ~~~~~~~ ~f A L L
0c -rL~E FLUME TO TI-IC (~~VER. SI DE Op -r ’- $ E. FLUME. çO R. DI~~~ C34 A~~~~ gE.IN TO THE R~(’JC R



_ _  - - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~

10. Abutments 1H (RL U ro I-~1E cPAL.L P44 A M b  O(LTER, ORA rs o t . J  O~

~uRFM~t5 O~ *8UT t~J~~ ~
( 1NI T

~ R~~PA1R - S (4A.D

~~~E~~~~~~ J (~ ADE. 7i~ 1141 ~ NC~~E.r~ So~..FA CE~ OP E’~~T A8uT(~1Ei%3T.

11. Control Gates I .4EAP ~ 4TE.S A~~f IN QO LA) M Poc, Ti ON. ~~~~~~~~~
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