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OF THE ARMY
ICT, NEW ¥
« ARMY ENGINEER DISTRICT,

NEW YORK, NEW YORK 10007
v & DCT 1978

‘NANEN-F

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 ocompleted.

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

N.Y. 418 Jamesville Dam

N.Y. 685 Colliersville Dam

N.Y. 6 Delta Dam

N.Y. 121 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.Y. 33 Lower (S) Wiccopee Dam (Lower

Hudson W.S. for Peekskill)
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NANEN-F

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 Algonquin 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 connote 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 dums 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

BRIEF ASSESSMENT OF GENERAL CONDITIONS

AND

RECOMMENDED ACTION

Name of Dam: Cork Center Storage Reservoir Dam

Owner: City of Johnstown, N.Y.; Department of Water
State Located: New York

County Located: Fulton

Stream: Keck Center Creek

Date of Inspection: 20 July 1978

Inspection Team: Converse Ward Davis Dixon
91 Roseland Avenue, P. 0. Box 91
Caldwell, New Jersey 07006

Based on our visual inspection, a review of
available data, and calculations performed as part of this
study, the Cork Center Storage Reservoir Dam is judged to
be functioning satisfactorily at this time. However, based
on the screening guidelines established by the Department
of Army, Office of the Chief of Engineers (OCE), the spill-
way capacity is rated as inadequate. In addition, the
spillway is seriously inadequate since it satisfies all the
conditions established by the OCE guidelines for determining
seriously inadequate spillway capacity. Since this assess-
ment was based on OCE screening criteria, a detailed hydro-
logic and hydraulic evaluation of the watershed and spillway
should be performed by the use of more precise and sophis-
ticated methods and procedures. Following such an investi-
gation, the need for, and type of, mitigating measures
should be determined. Until such a study is completed and
the spillway adequacy issue resolved, around-the-clock
surveillance of the dam should be provided during periods
of unusually heavy precipitation.

ii
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The occurrence of excessive amounts of seepage
along the toe of the embankment warrants further investiga-
tion. It is recommended that the nature, strength proper=
ties and seepage characteristics of the embankment and
foundation materials be established through a soil explora-
tory and testing program. The stability of the embankment
may then be analyzed in the light of the new findings, and
any necessary measures to reduce or control flow established.

Our assessment of the general physical condition
af the Cork Center Storage Reservoir Dam has led us to make
the following recommendations which should be implemented as
soon as practicable, certainly within the next three years:

1. Injection grouting for fixing the leak between the
downstream slope of the overflow spillway and the left
abutment should be undertaken.

2. All minor damages to concrete (spalling, scaling, etc.)
should be repaired.

3. The intake structure access bridge should be scraped
and subsequently painted. .

4, The gate house should be lighted.

5. The low woody growth on the upstream face of the dam
should be removed. Shallow rooted trees on the embank-
ment should be cut down; deep rooted trees should remain.

6. A specific program of periodic maintenance of the dam
embankment and its appurtenant structures should be
established and followed.

7. The flow from the lake should be controlled from the
intake structure rather than from the lower gate house.

Respectfully submitted,

CONVERSE WARD DAVIS DIXON

Gary S. Salzman, P.E.
Date: 29 August 1978

Approved by: (i224144§k§2_ 5&7Z¢ﬂ

Colonel Clark H. Benn
New York District Engineer

Date: - 7 (E'/’U_/(Jgnél,\ W
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9 SECTION 1

N PROJEC™ INFORMATION

The authority to conduct this Phase I inspec-
tion and evaluation comes from the National Dam Inspection
Act (P.L. 92-367) of 1972 in which the Secretary of the
Army was authorized to initiate, through the Corps of Engi-
neers, a program of safety inspections of non-federal dams
throughout the United States. Management and execution of
the program within the State of New York has been undertaken
by the New York State Department of Environmental Conserva-
tion (NYSDEC). _

b, _Rurpege

"/ The primary purpose of the inspection is to
evaluate available data and to give an opinion as to whether
the subject dam constitutes a hazard to human life or prop-

erty.
¥ L eeae A CST AT

1.2 Description of Project

X

a. Description of Dam and Appurtenances

The Cork Center Storage Reservoir was built
in 1919, and is an earth fill structure with a concrete
core wall (Plates IV and V). It is approximately 460 feet
in length along its crest and 49 feet high at its deepest
section (near the middle). Longitudinally, the earth em-
bankment generally lies in the north-south direction with
its crest at elevation 1059. The upstream and downstream
faces slope at approximately 1 vertical to 3 horizontal,
and 1 vertical to 2 horizontal, respectively. An unpaved
access road extends over the crest, which is 10 feet wide.

Based on the design drawings, the top of the
concrete core wall is 2 feet wide and is located 2 feet
below the crest of the dam along its centerline. It tapers
at 1 horizontal to approximately 19 vertical on both its
upstream and downstream sides, and its height varies with
the depth of embankment above the original ground surface.
Its maximum base width is 6 feet. Near the right enc of
the embankment where the dam height is small, the concrete
core wall is of uniform thickness, being 3 feet from top
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:f to bottom. T,e depth of core wall penetration below the

original ground surface varies from about 7 feet to 12
feet, and it is embedded into rock, roughly between Sta-
tions 0+70 and 2+90 (Plate V). The main purpose of the f
concrete core wall is to inhibit seepage chrough the
embankment and to reduce the amount of seepage under it.
Plate V also shows that the rip-rap on the upstream face
of the embankment extends from elevation 1057 down to
original ground surface except where original surface is
below elevation 1021, in which case rip-rap is carried
to elevation 1021 only.

b e Nl

The outlet works consist of the following
items:

i. A 500-foot long concrete~-lined spillway, 60 feet
wide at the overflow section.

ii., Two 24-inch C.I. pipes. One pipe is used for
water supply to the Town of Johnstown. The
second 24-inch C.I. mud pipe is available for
emergency conditions.

The spillway overflow section is located at
the right abutment of the earth embankment and in a direc-
tion perpendicular to it (Plate IV). It is a concrete
gravity structure and ungated (Plate II). Wooden sheet
piling was apparently installed below it (Plate IV). The
60-foot length of the overflow section is divided into
three equal bays by two piers of l-foot width each. These
piers and the end abutments support a concrete footbridge
over the spillway. The spillway crest was raised by 15
inches and its plans for reconstruction were approved by
N.Y. State Department of Public Works on October 17, 1963.
The rounded crest of the remodelled spillway is at eleva-
tion 1055.25 feet, which is 3.75 feet below the abutment
seats.

Reconstruction included a 1l2-inch thick re-
inforced concrete slab and wall dowelled into the upstream
slab and along the vertical upstream face of the spillway,
and raising the crest level by 15 inches (Plate II). The
| downstream face slopes at approximately 1 horizontal to
a2 1.33 vertical and meets the downstream slab, also raised
k| by 1 foot, at elevation 1048.0 feet. The spillway discharge
;i channel (Plates IV and VI), constructed of concrete side-

retaining walls and bottom concrete slab, takes two sharply
! curved turns and empties into the natural streambed about
,} 150 feet downstream of the toe of the deepest section of
the earthen embankment.




The intake structure as-built is not that
shown on the original design drawings (Plate IV). The
intake structure actually built in 1919, as shown in a
photograph at the Water Department offices, consists of
a vertical concrete cylindrical shell with an ll-foot
inside diameter and 6-inch thick wall. Its top is at
elevation 1060 and its vertical axis is about 98 feet
upstream from the centerline of the crest of the embank-
ment. The approach to the intake structure is a steel
angle iron bridge built in 1963. Two valves located at
17-foot and 25-foot depths below the top of the intake
(Fig. 69, Appendix E) let water into a 24-inch C.I. supply
pipe, laid under the embankment, leading to a lower gate
house located downstream of the dam, and then into the
creek channel. There is a third valve at the intake
structure for the 24-inch C.I. mud pipe, which is 40 feet
below the top of intake (elevation 1020). The second 24-
inch C.I. pipe (mud pipe) extends 30 feet farther from
the intake structure into the lake, and its end is marked
by a floating buoy. The mud pipe, which is used as an
emergency outlet, follows the alignment of the supply
pipe, namely under the embankment to the gate house and
then to the natural drainage creek. The valves at the
intake structure are kept open throughout the year, but
they are worked once a year to check if the mechanism is
functioning satisfactorily. Water supply is regulated
by the 24-inch supply line valve in the lower gate house.

The gate house has a wooden floor, with stairs
leading to the lower level £or access to the gates. The
gate house is not equipped with any lighting arrangement.
In the gate house, there is one 24-inch gate valve across
each of the two main lines (water supply line and mud line)
and a l6-inch gate valve on the pipe that joins the two
pipes (Fig. 70, Appendix E). In addition to the gate
valve, there is a butterfly valve on the supply line.

Plates IV and V (1917 drawings) show a 24-
inch valve at the embankment crest, but it was not encoun-
tered during the field inspection. Similarly, there is
no aerator at the site, nor a l6-inch C.I. pipe bypass on
the right side of the spillway, as shown on these drawings.
It appears that during construction some changes were made
from the original plans, deleting these items,

b. Location

The dam is locally called "High Daddy" and
is located on Keck Center Creek in Fulton County, N.Y.,
approximately 5 miles northwest of the City of Johnstown,
N.Y. The location of the dam is N43°02'14", wW74°27'55",




shown on Plate I, which is a portion of the USGS 7.5 min-
ute Quadrangle Sheet of Peck Lake, N.Y.

c. Size Classification

The dam is classified as intermediate
(storage = 445 acre-feet; height = 49 feet).

d. Hazard Classification

This dam is classified as a "high hazard"
due to the existence of danger to more than a few human
lives (Miller farm, barn and house; trailer off Wemple
Road near creek; two houses in Kecks Center).

e. Ownership

Department of Water
City of Johnstown

City Hall ‘
Johnstown, New York [

f. Purpose of Dam

The dam was built to act as a storage reser-
voir for the City of Johnstown water supply system. Its
watershed is approximately 2.6 square miles. The flow
from the 24-inch supply pipe empties into the natural
streambed about 150 feet downstream of the toe of the em-
bankment. The natural channel carries this water to a
weir, where water is diverted into the purification plant.
After treatment, the water is distributed in the City of
Johnstown supply lines.

g. Design and Construction History

The dam was designed in 1917 by W. E. Natan-
son, the then Johnstown City Engineer, and James P. Wells,
Consulting Engineer, Rochester, N.Y. It was approved by
George D. Pratt, Commissioner, Conservation Commission,
Division of Inland Waters, State of New York (Ref: back
side of 1917 drawings 1 through 7; four of which are pre-
sented in this report as Plates III through VI).

Hydrologic computations and detailed stability
analysis of the spillway section, performed in 1917, are
presented in Appendix E. A summary of tuis analysis in
the form of a memorandum dated July 24, 1917, from John
Henry, the then junior engineer, N.Y. State Conservation
Commission, to A. H. Perkins, division engineer, is also
documented in Appendix E.




An application on Form E-61A1(2/62) dated
Oct. 7, 1963, copy presented in Appendix E, was submitted
by the City of Johnstown to the Bureau of Waterways, Divi-
sion of Construction, Department of Public Works, Albany,
N.Y., for raising the crest of the spillway by 15 inches
to elevation 1055.25. One of the associated drawings pre-
pared by Morrell Vrooman Engineers, Consulting Engineers,
Gloversville, N.Y., is included in this report as Plate II.
Another drawing in this set details the construction of a
bridge from the embankment to the intake structure. The
drawings were approved on Oct. 17, 1963.

During visual inspection, minor signs of
pressure grouting or possibly just surface guniting were
noticed around the spillway with a scratched date of 1963.

h. Normal Operational Procedure

The Department of Water, City of Johnstown,
controls and regulates the water in the system. Water
levels in the reservoir are checked twice a day for 7 days
a week. Generally, in late fall, water is drawn down to
approximately 1 foot below spillway crest and is main-
tained at that level through the winter. By April, water
is purposely drawn down to about 6 feet below spillway
crest so as to pass the spring and summer storms safely,
with only a small amount overflowing the spillway. The
reservoir level is brought down again in autumn. Usually
water does not flow over the spillway; however, the high-
est water level reported is 2 feet overtopping the spill-
way (around 1971). Water from the Cork Center Reservoir
is drawn through the intake structure and regulated by a
gate valve on the 24~inch C.I. supply pipe at the lower
gate house. Just downstream of the gate house, this water
is discharged into the natural stream which carries it to
a treatment facility. After treatment, water is supplied
to the City according to the demand of the system.

The 24-inch C,.I. mud pipe acts as an emer-
gency outlet in case of danger of overtopping of the
earthen embankment during a heavy storm. A copy of
"Instructions for State of Emergency Conditions", hung
on the office wall of the Department of Water in Johns-
town, is attached to this report in Appendix E.

l.3 Pertinent Data

a. Drainage Area

~

The drainage area is approximately 2.6 square
miles.




Discharge at Damsite

Maximum flood at the damsite is unknown, but it
corresponds to abocut 2 feet of water over the

spillway crest. This would result in a flow of
approximately 645 cfs passing over the spillway.

Total spillway capacity at maximum pool elevation
of 1059 feet is 1649 cfs.

Elevation (ft. above MSL) .

Top of dam: 1059,
Maximum pool (top of dam): 1059.

Normal pool: Variable during different seasons;
generally 1054 (approximate).

Overflow spillway crest: 1055.25.
Upstream supply pipe invert: 1043%f and 1035%. g
Downstream supply pipe invert: 1002%. |
Upstream mud pipe invert: 1020%t.

Downstream mud pipe invert: 1002t.

Streambed at supply and mud pipe outlet: 1002%.

Reservoir Length

Approximately 4000 feet from USGS Quad.

Storage (acre-feet) [ 4

Normal pool: Variable with seasons; generally
404 (estimated).

Spillway crest (El. 1055.25): 445,
Maximum pool (El. 1059): 601 (estimated).

Reservoir Surface

Normal pool: Variable in different seasons;
generally 41 acres.

Spillway crest (El. 1055.25): 41 acres. |




Maximum pool (El. 1059): 42.2 (estimated).

Dam

Type: Earth fill with concrete cutoff wall.
Length: Approximately 460 feet along crest.

Height: Variable; approximately 49 feet at
greatest height near center.

Top width: 10 feet at crest.

Side slopes: Approximately 1 vertical to 3
horizontal upstream slope, and 1 vertical to
2 horizontal downstream slope.

Cutoff: Concrete cutoff wall, 2 feet wide at
top and tapering upstream and dcwnstream at 1
horizontal to approximately 19 vertical to a
maximum width of 6 feet. Near the right end
of the embankment, the cutoff wall is of uni-
form thickness of 3 feet from top to bottom.
The wall is embedded below original ground
surface for a minimum of 7 feet and a maximum
of 12 feet, and penetrates to rock roughly
between Stations 0+70 and 2+90 (Plate V).

Diversion and Regulating Works

Type: Two 24-~inch diameter cast iron pipes at
elevations 1043 and 1035 leading into the in-
take structure from whence only one 24-inch
pipe proceeds to the lower gate house.

Length: 300 feet t from intake structure to
lower gate house, and 70 feet ¢t from lower gate
house to discharge at stream.

Closure: Two manually operated valves at the
intake structure for the supply line. Two
manually operated valves at the lower gate
house, either one of which can be used for
control.

Access: To intake structure via bridge from
embankment. Regulation from top of structure
(intake box is locked with chain). At the
gate house, regulation on the first floor of
wood frame building (stairs to the lower level
where valves are located).

ettt sttt - x - — e,
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Regulating facilities: Supply line valves at
intake open at all times and regulation accom-
plished by 24-inch gate valve on the supply line
at the lower gate house.

Spillway
Type: Concrete, round crested, gravity.
Length: 512 feet.

Width: 20 feet along channel, 60 feet at over-
flow section.

Crest elevation: 1055,25.
Gates: None.

Piers: 2; each 1 foot wide at the overflow
section, carrying the bridge above.

Regulating Outlets (emergency)

Type: One 24-inch cast iron mud pipe at elevation
1020.

Length: 330 feet * from intake structure to lower
gate house, and 70 feet t from lower gate house to
discharge at stream.

Closure: One manually operated valve at the in-
take structure and another at the lower gate house.

Access: Same as l.3h above.

Regulating facilities: Mud pipe valve at intake
open at all times, whereas valve on the mud pipe
at lower gate house is kept closed except in
emergency.




SECTION 2

ENGINEERING DATA

2.1 Design

In 1917, John Henry, a junior engineer for
the State of New York Conservation Commission (NYSCC),
did some hydraulic computations for the design of the
spillway overtopping section and spillway channel. He
also performed an analysis of the stability of the gravity
section of the dam. His computations along with his memo-
randum summarizing his findings are presented in Appendix
E. However, on the first page of his memo he refers to 7
items that could have been very useful for further under-
standing of the design of this dam as envisioned in 1917,
but unfortunately only Item #7 is available now.

Item #7 refers to 7 sheets of blue print
drawings showing plans, sections and details descriptive
of the dam, spillway channel, reservoir and structures
appurtenant thereto. All these drawings are signed by
W. E. Natanson, City Engineer, Rochester, N.Y. They were
approved on August 3, 1917 by Division Engineer A. H.
Perkins and Commissioner George D. Pratt of NYSCC, Albany,
N.Y. A description of each of these drawings is given
below.

Sheet #1 (Plate III) presents a general loca-
tion map on a scale of 1" = 1 mile and plan of the reser-
voir on a scale of 1" = 100 feet. The number 73 acres
marked on this drawing is apparently the size of the prop-
erty, and should not be mistaken for the reservoir area,
which has been checked and found to be close to 41 acres
as reported in the Oct. 7, 1963 application, of the City
of Johnstown, for reconstruction of the dam.

Sheet #2 (Plate IV) shows a plan of the earthen

embankment, spillway overfall section, spillway channel and

other appurtenant structures on a contour map with a contour

interval of 2 feet. The following items shown on this
drawing were probably eliminated from the final design and
never constructed because they were not encountered during
the field inspection:

i, 24" valve on the crest of the earthen embankment

ii. 16" valve and 16" C.I. bypass pipe on the right
side of the spillway right abutment

iii., Footbridge at the end of the spillway channel
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iv. Expanded section of the spillway channel down-
stream of the footbridge

v. Aerator and items associated with it.

Sheet #3 (Plate V) provides a longi’udinal
section through the embankment and the concrete spillway.
It displays the original ground surface, the approximate
bottom of the concrete core wall, and wooden sheet piling
under the concrete spillway to approximately elevation
1033 feet. This drawing also shows four typical cross
sections of the embankment at Stations 0-200, 0-60, 0+86
and 2+05. The 24-inch valve and the related vertical con-
crete shaft from the crest of the embankment, shown in
cross section at Station 2+05, have not been constructed.

Sheet #4 (Plate VI) shows plan and typical
sections of the spillway and the spillway channel.

Sheets #5 through #7, not reproduced here,
show features not directly related to the safety of the
dam, such as plan and cross section of the aerator (not
constructed), longitudinal section of the spillway channel,
cross sections of the spillway channel at different sta-
tions, gate house, etc.

Two drawings (the first reproduced as Plate
II) dated September 1963 and prepared by Morrell Vrooman
Engineers, Gloversville, N.Y., and the October 7, 1963
application by the City of Johnstown, are the only source
of information about raising the crest of the spillway
from elevation 1054 feet to elevation 1055.25 feet.

There are only minimal hydrological computa-
tions and there are no design parameters available for
checking the stability of the earth embankment.

2.2 Construction
There are no formal records of original con-
struction or remodelling of the spillway crest available.

Concrete strength tests, reported in 1919 (3000 psi) are
included in Appendix E.

23 oEeration

The water level in the reservoir is recorded
by Mr. Tim Newhouse twice a day for seven days a week.
Downstream flow is monitored for water supply purpcses.

As a general operational procedure, water is
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drawn down to approximately 1 foot below spillway crest

in late fall and maintained at that level through the win-
ter. By April, the pool is purposely drawn down to about

6 feet below spillway crest for safely containing the
spring and summer floods and passing only a slight amount.
In autumn, the pool level is drawn down again. The highest
water level reported is 2 feet over top of spillway in the
early 1970s. Usually water does not flow over the spillway.

A list of "Instructions for State of Emergency
Conditions" is hung on the office wall of the Department of
Water in the City of Johnstown and is included in Appendix E.

2.4 Evaluation

a. Availability

Engineering data were provided by the New York
State Department of Environmental Conservation (NYSDEC) and
by the owner, the City of Johnstown. The owner's City
Engineer, Mr. Charles Ackerbauer, and the valve crew ex-
plained and demonstrated operational procedures during the
visual inspecticn.

Mr. John Henry, a junior engineer, in his
letter of July 24, 1917 to Mr, A. H. Perkins, Division
Engineer, acknowledges the receipt of 7 items concerning
the design of this dam. Items 1, 2 and 3, namely the
original application for construction, the engineer's re-
port, and specifications, could supply additional informa-
tion on the original concept of the design. However,
these documents were not available for review.

b. Adequacy

Although computations with respect to stabil-
ity analysis of the gravity section of the dam are avail-
able, there is no justification provided for the basic
assumptions made. For example, stability of the dam is
dependent on the uplift pressures and the properties of
the foundation material, yet neither of them has been
investigated or evaluated. There is no information on
the embankment material and its properties. Similarly,
the nature and amount of hydrology data is also very lim-
ited. Consequently, the stability of the earth embankment
could not be analyzed, and the overall assessment is pri-
marily based on the following factors:

i. Visual observations made on the day of the inspec-
tion

ii. Overall assessment of the available data
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iii. The analyses performed using hydrologic modelling
data available in Upper Hudson and Mohawk River
Basins Hydrologic Flood Routing Models, prepared
for the Department of Army, New York District
Corps of Engineers, by Resource Analysis, Inc.
in 1976.

There are a number of items shown on the draw-
ings which were not constructed as determined by visual
inspection. This raises a guestion whether the concrete
cutoff wall in the earth embankment was constructed or not,
because excessive seepage was observed, on the downstream
side, at the left abutment and along the toe of the embank-
ment.

25 Geologv
a. General Geology

The damsite and lake lie in southern Fulton
County, New York. There is an extensive cover of glacial
deposits at the surface. The underlying lithology is un-
known.

There is a normal fault about a mile east of
the dam, with the dam on the downthrown side. The fault
trends north-scuth. There is a linement about 2 miles
west of the dam.

The region underwent glaciation during the
Wisconsin stage and is part of the glaciated Adirondacks.

b. Local Geology (Interpreted from stereo pair air
photos)

Soil cover appears deep. The rock type be-
neath the glacial cover is unknown. The downstream chan-
nel looks dry and fairly free of vegetation.

The lake slopes look very steep. There are
indications of siltation near the north inlet shore. 1In
the photos, the lake level appears much lower than the
dam spillway.

There is an apparent fault line about 2,500
feet downstream. The faultline is traceable about 4,000
feet in a southerly direction.

There were no geologic features (stratification,

faults, cavities, etc.) detected or suspected that could be

expected to adversely affect the dam or its appurtenant struc-

tures.
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SECTION 3

VISUAL INSPECTION

3.1 Findings

a. General

The reservoir was inspected on July 20, 1978,
a sunny warm day with 80°F temperature. The inspection
team consisted of Messrs E. A. Nowatzki and G. S. Salzman
from Converse Ward Davis Dixon, and Messrs C. Ackerbauer,
T. Newhouse and R. Lake from the City of Johnstown.

The approach to the reservoir is through a
dirt road which is in good condition; it runs in a north-
erly direction towards the reservoir from a light-duty
0l1d State Road. The reservoir is locally called "High
Daddy". This reservoir is one of the sources of water
supply for the City of Johnstown. Cork Center Reservoir
was the only component of this supply system inspected,
and it appeared to be in generally good condition, except
for the seepage noted on the downstream side of the earthen
dam.

The overflow from the reservoir during floods
passes over the concrete spillway, whereas normally the
only outflow is through the 24-inch C.I. supply line, and
in case of emergencies another 24-inch "mud pipe" can also
be opened to discharge excess water.

b. Dam

The approach road leads to the left abutment
of the earthen embankment from whence a 10-foot wide road
(Fig. 1, Appendix D) in fairly good condition continues
over the crest to the junction of the right abutment with
the spillway. Just before the spillway, the embankment
takes a 90° turn such that the direction of the spillway
is perpendicular to that of the embankment. Over the
spillway, there is a 3-foot wide concrete footbridge (Figs.
2 and 3, Appendix D) leading to a small length of embank-
ment, which is heavily wocoded and appears to be natural
ground.

Near the center of the main embankment, there
is an angle-iron access bridge leading to a concrete intake
structure (Fig. 1, Appendix D). The access bridge was con-
structed in 1963, and is generally in good condition but
rusted. It needs scraping and painting, but one should be
careful to avoid contamination of water with lead compounds
or other potentially detrimental material.
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The rip-rap (Fig. 4, Appendix D) cn the up-
stream face comes up to approximately spillway crest level,
and its visible portion is in good condition. There is
vegetation above the rip-rap to the edge of the crest, and
small woody growth is developing which should be checked
at this stage (Figs. 1 and 4, Appendix D). The downstream
face of the embankment is very heavily wooded with tall
pines and deciduous trees (Fig. 1, Appendix D). Widespread
animal burrows were also observed on the downstream slope.
Animal burrows and decaying roots of any dying trees could
create seepage channels through the embankment, but devel-
opment of such a condition is inhibited by the presence of
the concrete cutoff wall.

Inspection of the downstream face of the em-
bankment at the left abutment (junction with natural soil)
revealed a 10' x 10' wet zone about half way down. There
was no flow noticed. Farther down to the left, water dis-
appears and emerges again several times along the junction
of the embankment with the natural ground surface (the
crotch). The presence of several small springs indicates
that the flow is coming from the embankment. Seepage also
extends along the toe of the dam to the right abutment
but does not go up the right abutment crotch. The bottom
5 to 10 feet of slope is wet and spongy. Water can be
heard running below the ground surface before emergence.
The springs (Fig. 5, Appendix D) empty into the creek where
the 24-inch supply and mud pipes empty. Seepage water
is clear, with no slcughing or erosion observed. Decay
of vegetation in the seepage path (Fig. 6, Appendix D)
indicates it has been going on for some time. The obser-
vation of seepage indicates that the cutoff wall is not
fully effective.

cC. Aggurtenant Structures

l. Gravity spillway section and spillway channel:
Inspection of the concrete gravity overflow section and
the spillway channel led to the following observations:

i. The overflow section itself (Fig. 2, Ap-
pendix D) appears to be in generally good condition with
a moderate amount of spalling and erosion of its downstream
slope and piers (Fig. 7, Appendix D).

ii. About one-third of the way down to the
base of the overflow section along its junction with the
left wing wall, there are signc of minor seepage indicated
by wetness (but not flow) (Figs. 8 and 9, Appendix D).

On top of the left wing wall of the spillway, there are
signs of pressure grouting which might have been done to
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control leaks, or the concrete may be the result of sur-
face guniting; there is a scratched date of 1963.

iii, Minor spalling and scaling of wing walls
has started (Fig. 8, Appendix D).

iv. The footbridge over the spillway is
scaling, with a large spall near the midspan exposing
steel (Figs. 3 and 7, Appendix D).

v. The spillway discharge channel (Fig. 10,
Appendix D) has minor spalls at wall joints and on the
wall. At the lower end of the spillway, there is a major
spall on the left wall.

vi. The last floor slab of the spillway chan-
nel is cracked and seepage comes out from below the slab
at its lower lip (Fig. 11, Appendix D).

2. Intake structure and outlet pipes: The in-
take structure consists of a vertical concrete shell with
an ll-foot inside diameter and 6-inch thick wall. The
top of the intake structure has a concrete floor with a
central rectangular entrance to the intake box (Fig. 12,
Appendix D). The entrance is covered with steel plate
and locked with a chain. There is a circular pipe railing
around the platform and three valve stems for the gates
on top of the platform (Fig. 13, Appendix D). Gates for
the supply line are located at 1l7-foot and 25-foot depths
below the intake platform. The mud pipe extends 30 feet
farther from the intake into the lake and is at a 40-foot
depth. All three gate valves were turned and found to
function smoothly. The intake box cover was removed, but
the valves could not be seen because water inside the in-
take structure was at the pond level. The gate platform
and intake structure wall are moderately spalled and
scaled (Fig. 13, Appendix D).

The supply and mud pipes traverse under the
embankment, through the lower gate house, and then empty
into the natural stream (Fig. 14, Appendix D). The steel
on the pipes at the outfall looked good.

3. Gate house: The gate house appeared to be
in good condition. It has a wooden floor with stairs
leading to lower level for access to gates. No lighting
arrangement exists. There are four valves in' the gate
house. Two 24-inch valves are on themain water supply
line, one 24-inch valve on the mud line, and one l6-inch
valve on the pipe connecting the two lines. All valves
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were cracked and found to be functioning smoothly. They
are well maintained. Very muddy effluent resulted at the

cracking of the mud pipe valve which was closed immediately.

The lower gate house floor is a little wet because of seep-
age into the house, but the pipes and valves under the
floor look good and dry.

d. Foundation
The foundation for the dam was not observed.
Our geologic evaluation of the site indicates that there
is an extensive cover of glacial deposits at the surface.
(See Article 2.5)

e. Reservoir Area

The reservoir area is heavily wooded except
for one naturally sandy area that is covered with moss
and scrub only (Fig. 15, Appendix D). Side slopes of the
reservoir are steep; about 1% horizontal to 1 vertical.
However, there is no evidence of slope failure. There
is a moderate amount of sedimentation at the upstream en-
trance and an indication of sedimentation at the dam,
suggested by the turbidity of water released from the mud
pipe.

f. Downstream Channel

The downstream channel (Fig. 16, Appendix
D) is clear of any obstruction or debris. The upper
reaches of the channel form part of the water supply
channel to the chlorination house. The valley and slopes
are generally wooded and appear stable.

3.2 Evaluation

Seepage was observed starting about half-way
down the downstream slope of the embankment along its left
abutment, continuing along the toe to the right abutment,
but does not go up along the crotch of the right abutment.
The amount of seepage appears to be substantial, indicating
that the cutoff wall is not entirely effective. Although
there are indications that this condition has existed for
some time and there are no signs of ercsion or failure,
further investigation is definitely advisable.

About one-third of the way down to base of
the spillway overflow section along the junction with the
left wing wall, there are signs of minor seepage indicated
by wetness and discoloration of the concrete. At present
this situation is not of major concern, but it could worsen
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- moval is in order. If they are deep rooted, removal would

with time and the structural concrete may be affected by
frost action.

The presence of large trees on the embankment
slopes of earthfill dams ordinarily poses a potentially 3
dangerous condition. ‘

a) 1If the trees are shallow rooted, they
could blow over in a major storm, carrying part of the
embankment with them.

b) If the trees are deep rooted, the root
systems may extend transversely through the embankment.
Death of the trees and subsequent decay of the root systems
may result in the formation of water passages (pipes).

Such pipes provide natural channels for the seepage of
water through the embankment; this may result in erosion
of the embankment or in the generation of seepage forces
that would adversely affect the stability of the slope.

c) The trees on the downstream face of the
subject dam appeared to be well established. A study
should be made to establish whether the trees are shallow
rooted or deep rooted. If they are shallow rooted, re-

be potentially more dangerous than leaving them in place;
for this dam, the danger is substantially mitigated by
the presence of the concrete cutoff wall.




SECTION 4

OPERATIONAL PROCEDURES

3 4.1 Procedures

Personnel of the City of Johnstown Water
Department (JWD) informed us that the water level in the
reservoir is recorded on a twice-a-day basis for 7 days
a week. Mr. Tim Newhouse of the Water Department is as-
signed to this study, in addition to recording water
levels at other locations such as at the weir, farther
downstream. There are no written procedures made avail-
able; however, we were informed by JWD personnel that,
according to their established practice, water is lowered
in late fall to about 1 foot below the spillway crest and
retained there throughout the winter. The lake freezes
in winter and the normal ice thickness is between 18 and
24 inches. By April, the pool level is further lowered
to about 6 feet below spillway crest to receive and safely
pass the spring and summer floods. Normally, water does |
not flow over the spillway; however, the highest water
level reported in the early 1970s is about 2 feet above !
the spillway crest. ‘

Two valves for the 24-inch supply line and <
one for the mud pipe, all three located at the intake
structure, are kept open at all times. They are worked
once a year to verify the satisfactory functioning of the
mechanism. Water outflow from the reservoir is regulated
by one of two supply line 24-inch valves located in the
lower gate house. The other 24-inch valve, also located
in the lower gate house, but operating the mud pipe, is
kept closed except in emergencies. Water from the supply
line (and mud pipe) drains out into a natural channel
which leads to the downstream diversion works.

4.2 Maintenance of Earth Embankment

The only apparent maintenance is periodic
cutting of vegetation on the upstream face. Except for
downstream seepage along the left abutment and toe, the
E | earth embankment seems to be in generally good condition.
41 There are no visible signs of sloughing, erosion or crack-
| ing of the embankment. The rip-rap on the upstream face
| extends up to the spillway crest level with no visible

| failures. There are extensive animal burrows but they
should not pose any hazard in view of the barrier provided
by the concrete cutoff wall. The downstream edge of the
crest, and the downstream face are heavily wooded with
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tall pines. There are some deciduous trees on downstream
slope. Tree growth is starting on upstream face above
rip-rap line, where cutting was apparently omitted for

a while. The roadway on top of the dam is in good con-
dition.

4.3 Maintenance of Concrete Gravity Structure and
plllway Channe

Structurally, the gravity structure appears
to be in good condition but needs general maintenance.
The last general maintenance was apparently in 1963. The
downstream face and piers have spalled and eroded moder-
ately. Minor spalling and scaling of wing walls have
started. The bridge is badly scaled with a large spall
near midspan, exposing steel. About one-third of the way
down to the base of the spillway overflow section along
the junction with the left wing wall, there are signs of
minor seepage indicated by wetness and discoloration.

The spillway channel has minor spalls at wall joints and
on the wall. At the lower end of the spillway channel
there is a major spall on the left wall. The last floor
slab of the spillway channel is cracked, and seepage comes
out from below the slab at the lower 1lip.

4.4 Maintenance of Operating Facilities

The access bridge to the intake structure
is rusted and does not appear to have been painted since {
installation in 1963. The gate platform at the intake
structure is moderately spalled and scaled. Valve stems
at the intake structure and gate house turned, and were
observed to function very well with little or no slack.
At the outfall, the metal pipes appear to be in good con-
dition. The lower gate house floor is a little wet from
seepage into the house, but pipes and valves under the
floor look good and dry. There is no lighting arrangement
at the lower gate house.

4,5 Warning Systems in Effect

The general condition of the dam and its
appurtenant structures are checked daily as part of the
pool elevation monitoring procedure. "Instructions for
State of Emergency Conditions" have been written and
posted on the office wall of the Department of Water so
that all employees are familiar with them. Names of
people to be notified in case of emergency also appear
on those instructions. Access to the controls is main-
tained in the winter by plowing away the snow from the
access road at high priority.
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4.6 Evaluation

Functionally, all parts seem to be in good
working condition. Maintenance of the operating facili-
ties appears to be satisfactory. However, some routine
maintenance needs attention. Small woody growth on the
upstream slope above rip-rap level should be taken out
and no more woody growth allowed in the future. Minor
concrete repairs on the spillway, wing walls, footbridge,
spillway channel and intake structure should be under-
taken. The rust on the access bridge to intake struc-
ture needs scraping followed by painting (being careful
with the use of lead components or other potentially
deleterious materials).

As a part of general maintenance, the mud
pipe should be flushed at least annually to avoid clogging
of its upstream open end.

Seepage between the spillway and the left
abutment should be eliminated by injection grouting.

Provision of an electrical connection for
light at the gate house or any other source of light such
as a flashlight is very essential.

Instructions for handling emergency situa-

tions appear to be adequate, except for exceptionally
high flows, as discussed later.
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SECTION 5

HYDRAULICS AND HYDROLOGY

5.1 Evaluation of Hydraulic Features
a. Design Data

The dimensions of the overflow spillway and
the spillway channel are found on, or can be scaled from,
Plates II and VI. Based on some referenced tables, that
we are not familiar with, the overflow spillway capacity
in the original file was calculated as 1630 cfs (Appendix
E) for a 4-foot head, which is not too far from our cal-
culation of the overflow spillway capacity as 1814 cfs
(Appendix C) for the same head. However, with the raised
crest level, the available head over the spillway is 3.75
feet without overtopping the earthen embankment, and for
that head the spillway capacity according to our computa-
tions drops to 1650 cfs (Appendix C), which is very close
to the original design.

Using Chezy and Kutter formulae, the original
file arrives at 1670 cfs (Appendix E) as the capacity of
the spillway channel for the designed dimensions and slope
and water depth of 5 feet. We concur with this result.

The two 24-inch pipes have been shown to be
capable of discharging a total of 150 cfs for a head of
20 feet of water. Their method and computations are cor-
rect but the available head of water at the upstream end
of the mud pipe is 40 feet. We have not been able to es-
tablish the depth of the supply line, but the upstream
head may be assumed as a minimum of 25 feet. OQur estimate
of discharge through these two pipes is 320 cfs.

The original flow computations are presented
in Appendix E and computations performed as part of this
study are found in Appendix C.

b. Experience Data

A record of water levels at the reservoir
is available, but no measurements of flow are available.
The maximum observed head of water over the spillway crest
was reported to be about 2 feet in the early 1970s.
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¢, Visual Observations

The pool elevation on the day of the inspec-
tion was 16 inches below that of the spillway crest, so
the spillway was not observed in operation; however, there
is no reason to believe that it would not function satis-
factorily. The maximum height of water that the spillway
can accommodate without overtopping of the dam is 3.75
feet. The gate valves on the supply and mud lines at in-
take and lower gate house were turned and found to func- |
tion satisfactorily. Only a small amount of flow was '
being maintained through the supply line. Opening of the
mud pipe gate valve was followed by very muddy effluent,
so the valve was closed immediately.

5.2 Evaluation of Hydrologic Features
a. Design Data

For calculation of the flood discharge for
this dam, in the original computations of 1917, an empiri- 4
cal formula developed by Mr. McKim, the then inspector of
dams, has been used. This formula is based on the drainage 1
area of the watershed and gives a flood discharge of 1314
cfs for this watershed. A more detailed analysis was at-
tempted later but left incomplete. These computations
are found in Appendix E.

To our knowledge, there are no gaging stations {
in the local basin. According to the Recommended Guide-
lines for Safety Inspection of Dams, Department of the
Army, OCE, the recommended Spiliway Design Flood (SDF)
for the subject dam is the Probable Maximum Flood (PMF)

since the dam is of intermediate size and poses a high
hazard.

b. Eggerience Data

Information on the PMF for the Cork Center
Storage Reservoir and its watershed was obtained from the
Upper Hudson and Mohawk River Basins Hydrologic Flood
Routing Models prepared in 1976 for the New 3orE District
of the U.S. Army Corps of Engineers (USACE) by Resource |
Analysis, Inc. In this study, the rainfall-runoff mathe- ;
matical model HEC~1 was used to reconstitute the major
historical floods and to simulate the Standard Project
Flood (SPF). In addition to the SPF simulation, the rain-
fall pattern for Tropical Storm Agnes was transposed to
fall directly on the basins under study, and the discharges
resulting from this rainfall were determined by an appli-
cation of the calibrated model. 1In a telephone conversa-
tion with Mr. Thomas Smyth, USACE New York District, we
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were informed that for Phase I hydrologic analyses, the
Probable Maximum Flood (PMF) could be considered as twice
the SPF,

The Cork Center Storage Reservoir and its
drainage basin were located within Subarea 22 of the
Mohawk Basin, Little Falls, N.Y. to Mouth. Computations
for routing the PMF through the Cork Center Storage Reser-
voir are found in Appendix C of this report.

¢. Visual Observations

The maximum observed flood over the spillway
crest is about 2 feet in the early 1970s. Normally, the
water does not flow over the spillway. This appears to
be verified by the observable water marks on the wing walls
at about spillway crest level (Fig. 2, Appendix D). We
were informed by JWD personnel that the pool of the Cork
Center Storage Reservoir is lowered to about 6 feet below
the crest level. This may explain why heavy rains of the
early 1970s were passed without difficulty.

de. Overtogging Potential

The computations in Appendix C indicate that
the subject dam will be overtopped by the PMF, The maxi-
mum height of water that can flow over the spillway with-
out the dam being overtopped is 3.75 feet. At that height
the spillway passes approximately 1650 cfs. The routed
PMF is approximately 3630 cfs. Therefore, the spillway
can pass only 45 percent of the PMF,

e. Sgillwax Adequacy

The results of the hydrological analysis
indicate that the spillway capacity is inadequate with
respect to passing the PMF, and the topping of an earth
dam often results in the rapid washout of a dam section.
In addition, the spillway is considered seriously inade-
quate because it satisfies all of the following conditions
set forth in DAEN-CWE-HY Engineer Technical Letter No.
1110-2-234 dated 10 May 1978:

l. There is high hazard to loss of life from large
flows downstream of the dam.

2., Dam failure resulting from overtopping would
significantly increase the hazard to loss of life down-
stream from the dam from that which would exist just
before overtopping failure.
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3. The spillway is not capable of passing one~half
of the Probable Maximum Flood without overtopping the dam
and potentially causing failure. It may, however, be
pointed out that if the supply and mud pipes are kept
open, the total discharging capacity will increase to
approximately 54% of the Probable Maximum Flood.
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SECTION 6

STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a. Visual Observations

Visual observations of the earth embankment
disclosed considerable amount of seepage along the down-
stream toe. Seepage starts at the junction of the left
embankment with the virgin hillside about half-way down
the downstream slope. It turns into flowing water along
the toe and extends to the right abutment but does not
go up along the crotch of the right abutment. The decay
of vegetation in the seepage path indicates it has been
going on for some time. The bottom 5 to 10 feet of the
slope is wet and spongy but there is no sign of sloughing
or erosion. The vertical and horizontal alignments of
the embankment appear to have been maintained, and there
is no evidence of cracks. Some roots of the pines growing
on the downstream slope cross the embankment crest trans-
versely; this condition may not exist at depth because
of the presence of the concrete cutoff wall.

About one-third of the way down to base of
the overflow spillway and along the junction with the left
wing wall, there are signs of minor seepage indicated by
wetness. At present, this situation is not of any concern,
but it could worsen with time and the structural concrete
could deteriorate due to frost action.

b. Design and Construction Data

The original computations of 1917, presented
in Appendix E, were reviewed. Generally, these computa-
tions were found appropriate, except that in one case,
the coefficient of active earth pressure was used for
calculating passive resistance. Assuming 66% uplift
pressure on the base of the dam, it was found safe against
overturning about the toe. However, it was found unsafe
with respect to sliding because the passive resistance
to the cutoff walls was not considered. At a later stage
in those computations, resistance to cutoff wall was taken
into account but with an active earth pressure coefficient
instead of a passive earth pressure coefficient, and the
resistance of the downstream key was still not accounted
for. Under these conditions the spillway was found to
be just safe against sliding with a Factor of Safety of
1, assuming a coefficient of friction of 0.45 between the

-25-




concrete and the foundation soil. 1In the original analy-
sis, ice pressure was neglected.

In the present analysis, the stability of
the spillway section prior to 1963 and after remodelling
in 1963 has been analyzed for various conditions of pool
elevations and ice thrust. The results are shown in a
tabular form in Appendix C. The uplift pressure on the
base of the dam was taken as 50%, and the coefficient of
friction against sliding as 0.3. The only critical con-
dition encountered is in overturning when the pool is at
spillway crest level and ice thrust of 4 kips/linear foot
is applied 1 foot below the crest. It is, therefore, ad-
visable that pool level during winter be kept at least
3 feet below the spillway crest level. This is mitigated
somewhat by the fact that the spillway section has received
ice thrusts for about 15 years without visible harm.

Since no information was available regarding
the nature of the embankment and foundation materials and
their properties, neither stability nor seepage analyses
for the embankment could be performed as part of this
study.

The present operational procedure provides
for the water supply pipe and the mud pipe to be under
pressure beneath the dam. This is considered undesirable,
as a leak in the line could eventually result in washout
of embankment soil, which could endanger the integrity
of the dam,

e Ogerating Records

None available.

d. Post Construction Changes

In 1963, the crest of the overflow spillway
section was raised by 15 inches according to the drawing
on Plate II. At the same time, an angle iron steel access
bridge was constructed from the embankment crest to the
intake structure. Probable pressure grouting or surface
guniting around the spillway is indicated about the same
time by a scratched date of 1963.

e. Seismic Stability

The Cork Center Storage Reservoir is nominally
located on the border between Seismic Zone 1 and Seismic
Zone 2 according to the Algermissen Seismic Risk Map. The
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USACE guidelines suggest that in the event of doubt about
the proper zone, the higher zone should be used. Although
earthquakes that cause moderate damage can be expected

to occur in Zone 2, the design and construction practices
conventionally used for small earth dams are considered

to be adequate in areas of low seismicity and the safety
factors used for static conditions should preclude major
damage for all but the most catastrophic earthquakes.
However, no computations were performed to evaluate the
effect of earthquakes on the subject dam.

«27=




SECTION 7

ASSESSMENT, RECOMMENDATIONS AND REMEDIAL MEASURES

7.1 Dam Assessment

a. Safety

Visual inspection of the system and a review
of the limited available engineering data indicate that
the dam embankment and the overflow spillway are in gen-
erally good condition and functioning satisfactorily at
this time. Our approximate hydrologic/hydraulic calcula-
tions indicate that the discharge capacity of the overflow
spillway is seriously inadeguate according to the OCE
screening criteria. Although no signs of sloughing, ero-
sion or cracking of the earthen embankment were observed,
substantial amount of seepage along the downstream toe
deserves further investigation. The stability of the
embankment may then be analyzed in the light of the
findings.

b. Adequacy of Information

The information available to us is not ade-
quate for a detailed analysis of the stability of the
embankment including seepage effects. However, the sta-
bility of the overflow spillway has been verified with
reasonable degree of certainty, although the nature and
properties of the foundation material are not clearly
defined. Since there were no hydrologic data available,
our assessment of the overtopping potential is based
solely on transpositioning modelling results from nearby
areas to the subject drainage basin.

c. Urgency

Inasmuch as the spillway capacity appears

to be seriously inadequate according to the OCE screening
criteria, there is some urgency in performing the addi-
tional study recommended below. Likewise, occurrence of
seepage along the downstream toe of the embankment slope
requires investigation at high priority. These investi-
gations should be performed as soon as practicable; this
should be within one year.

d. Necessity for Further Investigations

In view of the inadequacy of the overflow
spillway in its inability to pass at least one half of
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the computed PMF without overtopping the dam, and in view
of the fact that overtopping in the case of earthfill dams
is usually disastrous, the actual capacity of the spillway
should be determined using more precise and sophisticated
methods and procedures. This further investigation should
be performed as soon as possible., Following this study,
the need for and type of mitigating measures should be
determined. Until such a study is completed, arcund-
the-clock surveillance of the structure should be provided
during periods of unusually heavy precipitation.

The occurrence of excessive amount of seepage
along the toe of the embankment indicates that the cutoff
wall has not been totally effective, which could be caused
by any one or a combination of the following possibilities:

i. Seepage under the cutoff wall.
ii. Seepage through the cutoff that may have cracked.

iii, Seepage around the cutoff wall through virgin
soil at the left abutment.

iv. Since there are no construction records available
and also some items shown on drawings were not
found during field inspection, the possibility
that the cutoff wall was not constructed cannot
be ruled out.

It is, therefore, recommended that borings be drilled
through the downstream slope of the embankment, penetrat-
ing into the virgin soil, to establish the properties of
both the embankment and the foundation materials. Later,
piezometers may be installed in these borings to establish
the seepage characteristics through the embankment. Sub-
sequent stability analysis will provide a better under-
standing of the safety of this dam. If it were found
safe, necessary protective measures to prevent piping
failures (e.g. a subdrainage system and/or injection
grouting) would then be recommended. Test pits should

be dug along the centerline of the dam crest to verify
the existence of the cutcff wall; the vertical dimension
of the wall should be checked by coring.

7.2 Recommendations and Remedial Measures

a. Alterations/Repairs

1) Injection grouting for fixing leak between
the downstream slope of the overflow spillway section and
the left spillway wall should be undertaken.
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2) All minor damages to concrete (spalling,
scaling, etc.) at spillway piers, spillway downstream
slope, abutment walls, spillway channel walls, concrete
footbridge over spillway and intake structure, should be
repaired.

3) Rust should be scraped from the intake struc-
ture access bridge and the bridge subsegquently painted,
taking care not to contaminate the water with lead or
other deleterious materials.

4) The gate house shaft should be lighted,
either by an electrical circuit or by a system of battery-
operated emergency lights.

5) The low woody growth on the upstream face
of the dam should be removed.

6) The large trees on the embankment should be
investigated to determine whether they are shallow rooted
or deep rooted. If shallow rooted, they should be cut
down; if deep rooted, they should remain.

7) The flow from the lake should again be con-
trolled from the intake structure rather than from the
lower gate house, to avoid having pipes under pressure
beneath the dam.

The remedial work recommended above is not
critical in terms of urgency. It should be done as soon
as practicable. Items 1, 5, 6 and 7 can be accomplished
this year; all recommendations should be completed within
the next three years.

b. Operations and Maintenance Programs

A specific program of periodic maintenance
of the dam embankment and its appurtenant structures
should be established and followed. This would include
definite times for trimming of vegetation on the upstream
slope, inspection and repair of concrete structures, test-
ing of control valves for leakage, timely repair of the
access road, etc. Periodically, water should be allowed
to flow through the mud pipe (dirty water may be kypassed
at the treatment plant) to avoid clogging of its open end
with silt in the reservoir.
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| MAP SOURCE: BASE MAP WAS ADAPTED FROM U.S. GEOLOGICAL SURVEY MAP,
2 PECK LAKE, N.Y. QUADRANGLE, 7.5 MINUTE SERIES 1970.
: (BASE MAP MAY NOT REFLECT RECENT CARTOGRAPHIC CHANGES)

PLATE I SITE LOCATION MAP




+
P L7 S
B

St (e o # . * ¢ 1 = . SO
b X 3 . s . e A S o i
/ NEW CONCEETE SLAL / '&L

) : = Lecg of pev correte g

Existing foot tridge { {
|
i |

= Existing roel Lridpe supporks ~

’ F 200" 2 o 20-0"

lmsflﬂ _9

’\
~
H

=

/.——Ey/_s-r//vé SFULLIVA Y —

i
b A - i b |

4 s 0"

JT/ Existing  roor tridgs sypy wls ——

fpp oFf ex152ir7 Aams

New conarete /gt —— &L 104507
i, L _____‘fz_;&o/en.sf//‘ .s/aa—/ RO W i S St Rt T e S e . |

&Gortom of exrsring s/do w7

4 1y 4 ' y

\

ELEVATION "B-8'

Vave 1-0°

54" 4 bors & B7c ¢ 1) centor of wall tvert)
%79 bors & 137 c-c (Horr)
/ Li 8 dowes & 8" cc

%2'# &/5"cc

{e
/?'bn_; FEd dowet & &-0°c-c W‘
G” nfo existing concrefe
B, 28

K 6y FhY dewele Finto
enshna stat @4'0"c.C

ErisHIlg concrete faces

to be ro 20 P . - )
rouvghered acle s ed T R
DoweleS 7 11t EX.SHW VN aTe

PEINFORCING

VA 1ot

/7




l

—__T~

|
Existing ) =
( barm
SFULWAY
“ S/LE

Existing

T woitment

| £ &L 10590 Tep of berrr

Top or exisrirg dam foia
rgrovey az A cated by
SATSeT Areq ro provide sey -
Wway for coricrefe wid rion,

]
Existing 4
“@bulrrnent
1 £ 10540 —

e

SECTIZN

—— Exlsting root bridge

EL 105525  Existing N

~LL (05T ;

T abotrmant

[3? & Ene 4’1?‘.7:]

Carai. Baiov
fek LaT4 s
e CAZTE VO

S/ E

sravel as
raguires -

)'A'I_ n

Vg~ -o

_ S—New concrefe
¢

Exact curves ar fep oF maw
corcrere udditicr are 1o/
BT, Corn vas Skowsr are
intendec ror aStrrraring puor-
=~ peases only. Correcs corves

Will & farrnshe X fo Contraclor
WREN CQRSILLCIICr C @ acas

—— Constrcion J ot

BTATE OF NEW YORK

DEPARTMENT OF PUBLIC WORKS

4 DIVISION OF CONS%
a ALBANY. N. Y.
ot " v plen tor — dom

s haraby
spproved under the provisions of Section 948 of the

ENLA?‘ED DETALL cmu:u 9 the Chiel Enginesr for
1" e o wprowel. b pmB o
TE CIVIL ENGINEER
APPROVED CHIEF ENGINEER
it of Puiic Waks
o Engineer

GENEEAL NOTES
| Contractor srall be reaspens.b'e For all ANimear zro:13 ard
Corid/tions ar Mie corisArectiorr Sire and
for the acceracy of same.

AR S e

CONVERSE WARD DAVIS DIXON
CONSULTING ENGINEERS
PLATE 11 AUGUST 1978

CITY OF JOHNSTOWN
FULTON COUNTY , NEW YORK
WATER WORKS IMPROVEMENTS
RAISING CORK CENTER
STORAGE RESERVOIR DAM |
SCALE: AS AMOWN SEPTEMBER 1963

MORRKLL VAOOMAN ENGINEBRS
CLOVERSVILLE , New

. LICENSE WO MY RRIDG

1720=5/F) (Orip¥e27) HolsinIe £Lu/EM

. ————— o

SHELT | OF R sWETY







Bavnko oF #arer Corr
Cry or Mmf; //.Ylw

Owner mn fee including ri
s 2 9%")‘0)&7/?:004

orRIG #2427
wow 11LC- 815/ )
.ﬂ,”d&" 40‘5 . S’(o‘s& Wy Resolatiem
of the Board of ‘ater Cemmio iomare
of the City of Johnatewm, adopted
’, 1017,

< NETONY WATER SUPPLY

COPN CENTER CREEA
FaLronCansy Ay \
RESERVOR GND LAATION Niaes X

Scokes o

CAEngr _amastm s Vb Ydoce by e

/«uo&/fié e b Rachas VY amy |

CONVERSE WARD DAVIS DIXON
CONSULTING ENGINEERS
PLATE (11 AUGUST 1978







Modke b Il cgec
e by Sk

Y
Consutegplng, Rhesbr VY Tekeclty Sk,

Ralavson., Gy tng;

= 0
S ~
< v o
— £
a w

o -
w Z v
- = 2
> o o
g E D
s U<
o 2
& =
< =
= -

o |
w 5 >
N B =
ac &=
g 3w

O =
= <
S o= |
o a

v

\I 3 b g o e e ///,I;,., < “
0 4 s v e A
% e / e, R T |
m ; . v e \ %o, i
3 I A e 0,0 Sk DmpT— — — N i
] s i ~—— e
w \\\ \\\ / Mﬂ " 7\ S
v o =
i i /7 v ._L
3 I 7 7 1 5
Z \ | / j 7"~ L=
- | i /i \
i 1 / 7 ~
7 S ) o f T~ B
m »Y / s | S8 i
; i Y L \ S
4 RS S \ N el
k] ” Bl - ;//,
M | // //// \ Y \
A / S~ N )| __
4 k /’/ / 3
1 / ~ N N . i
/ R \ ) ) \
4 ) v
/ \ /i g 1 I
/ L — i/
\\\ R & / \
7 /7 Iy i ﬂ
/ \\ | / -1 % \
7 F | o " L
/ I //7 \ X
/ 1 \\\ N .
. \V “ 7T o /IIII’/
fA L — S
& 4/, — - ”l'“” “""I'
iy % 2N —




gl '
¥ T . L

poos 1] a 1 Nofie Mitvs Hhase linits | 3
ﬁ‘——-,—-—_ ! h’-’t"z;:yht _‘L_‘ X

ok Ay v fove of cbm tole

carriad clwn fo oripve surfixce ercepl mee
2w griice & LR 11 wiohCme
atat As cornisd any fo L 1/




[

Lo K v P

: Cansuthrg g, Richests Y Crechedly 3 om:

CONVERSE WARD DAVIS DIXON
CONSULTING ENGINEERS
PLATE v AUGUST 1978







% SNSRI =

- ol by Bt A ads gy g e - ’

)

Salng
aou? I e

i |
|
HE
1”
ki

. W alasscn, o5 ommn oty Thoeer
e sty odse
AR LU oo

CONVERSE WARD DAVIS DIXON
CONSULTING ENGINEERS
PLATE VI AUGUST 1978




- e e w12

APPENDIX A

CHECKLIST - ENGINEERING DATA
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CHECKLIST

HYDROLOGIC AND HYDRAULIC DATA
ENGINEERING DATA

NAME OF DAM: Cork Center Storage Reservoir NDS ID NO.:NY 658
am i e

RATED CAPACITY (ACRE-FEET) 445 NYS DEC ID NO.:172C-3191

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): Varies; approx.l1l054

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY): 1055.25

ELEVATION MAXIMUM DESIGN POOL: 1059

ELEVATION TOP DAM: 1059

CREST: (Overflow Spillway):

a. Elevation 1055.25

b. Type Gravity concrete overflow spillway; rounded-crest
c. Width Rounded:; approximately 3 feet

d. Length 60 feet

e. Location Spillover Near right end of embankment

f. Number and Type of Gates None

OUTLET WORKS:

a. Type 24-inch C.I. water supply pipe

b. Location_Under the embankment; almost along its deepest
€. Entrance inverts_1043+ and 1035% (supply pipe);* section
d. Exit inverts 1002+

e. Emergency draindown facilities 24~inch C.I. mud pipe

HYDROMETEOROLOGICAL GAGES:

a. Type None
b. Location None
c. Records None

MAXIMUM NON-DAMAGING DISCHARGE: Unknown; 1650 cfs (estimate)

*1020+ (mud pipe)
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FIGURE 1

FIGURE 2

CREST OF DAM LOOKING LEFT

SPILLWAY OVERVIEW




AD=-AO64 178 NEW YORK STATE DEPT OF ENVIRONMENTAL CONSERVATION ALBANY F/é 13/2
NATIONAL DAM SAFETY PROGRAM. CORK CENTER STORAGE RESERVOIR DAM ==ETC(U)
SEP 78 6 S SALZMAN DACWS51=78=C=0035

UNCLASSIFIED

DATE
FILMED

3~79

poc







FIGURE 4

EMBANKMENT UPSTREAM SLOPE




FIGURE 5

FIGURE 6

B

SEEPAGE AT TOE OF EMBANKMENT

DECAY OF VEGETATION




FIGURE 7 SPILLWAY PIERS AND DOWNSTREAM SLOPE

FIGURE 8 SPILLWAY AND LEFT ABUTMENT WALL




FIGURE 9

CLOSE-UP OF SPILLWAY

AND LEFT ABUTMENT WALL

FIGURE 10 SPILLWAY CHANNEL




FIGURE 11 CRACKED LAST SLAB OF THE SPILLWAY CHANNEL

FIGURE 12 INTAKE BOX ENTRANCE AND GATE STEM AT INTAKE
STRUCTURE
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FIGURE 13 SPALLING AND SCALING OF THE INTAKE STRUCTURE |
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FIGURE 14 SUPPLY AND MUD PIPES OUTFALL
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FIGURE 15

FIGURE 16

RESERVOIR SIDE

DOWNSTREAM

SLOPES

CHANNEL
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Qetoter 17, 19¢3

Fot Roconastructing of Yar #4227
Town of Jahnatoun
County of Fulten

M. Virc{l ™le

Morrall Vrooran Incinecers
Consltont Civil "nrineers
Clovarsvills, New York

Fear Sirt

The apnlication, rlana ard srecificatiore filed bty rou vith
this Depurdment in accomicnco -stth the rroviators of Section 948 of
the Conservation Taw for tho ovnier Cltr of Johnoiown, City 'all,
Johnstown, Naw York, for rroiain: the erest of 4ha exiesting spilliny
are ratislactory to us,

T™a detrila of tha nrarascd work ares ar-roved to tho extent
of the cuthority of tho furerintendent of fullic ‘‘eris under the
aforenc!d stotute,

“hia dom teara our now doalpnatlon of "1722-3191 of the
iahowk Piver Vetershod.

“rne cot of foarrally eprresved plora and arvecificatiors {a beling
roturned for the ovner's resonds.

Vory truly yours,

M. A. Tatee
Deputy Chief Srgirecor

Fy:

A. Lickineon

Agsoa. Civil Unginocer
Jrrifs
nel.
CC: Mp, F. !, Montanori
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MORRELL VROOMAN ENGINEERS
CONSULTING CIVIL ENGINEERS

y
GLOVERSVILLE,N.Y. £
o 10 S

April 18, 1663

New York State Department of Public Works
Division of Construction
Albany 1, New York

Attention: Mr. Albert Dickinson,
Assoc. Civil Tngineer

Gentlamen:

Re: Water System Improvenents
Dam #427 -~ Proposed Flashboards

City of Johnstown
Fulton County, Naw Vork

e have your letter of April 15, 1L%63 concernins the
above D"Ojbct. “e are having diffic:lty checkinz the dis-
charz2 of the spillway as notad in para~vraph 3 of vour
letter and we will appreciatz it if we can resolvz: this

question.

In our interview with your r. John 2eck on Jamn-
ary 4, 1960 re~ardint tha ralsing of this dam, the rzqguire-
ments established were:

Run-off - 250 to 300 cubic feet per sacond
per square mile
Minimum Sreeboard - 12 inches.

Ve arree with these standards.

e usad a watershed of 3 square 1iles and a run-off

of 300 cubic feet per second.
slelway was computed by Bazin's formula. The result is

qulte different fron the capacity you note. Ve would ap=- _
preciate receiving your comments.

Thank you for the plans you forwarded. It would seem
well if we can have the partxally filled out application
in order to avoid confusion.

Very truly yours,

T AT . Q

CORFRELL VROCMAN ENGINZTRS

Vi:ef By[ﬁ/:f,; A (/ /;i(/ p}ﬁl\-
Virgil -hle

Thz discharze capacity of the
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April 15, 1963

RZ: FPrepesed Flashbeards
Lam 427
Tcwa of Johnstowm
County of ultcn

Morrell Vreman, Unsingers
21 lcrth ‘zia Sircet
Gloversville, icw York

Gentle:en:

The type of flashboards shown on the plan submitted with the
applicaticn in reforoncs tec the above dam i3 not deomed satisfactory.

The larss veluse of wator that would be suddenly released by
autczatically controlled flashboards adcded to fleod stase runoff watsrs
cculd posiidbly causo considerabls dazacs to instullsticns dewnstrean
from the dame Lus to this potential hazard approval cannot bta given for
construction of this type.

“ur investi-ation shows that the crest of the spillwvay can ve
raised 1€ inches and still Ye capable of dlscharring about 2-1/2 times
tho anticipated runoff, In this basis, a perianent tyre of construction;
such 23 raisin; the crest with reirforcod ceneretic, sscurely anchering
rerrzanent flashboarcs, or installation of roller or radial gates to
ccntinuously centrol the water level; would be acceptutles

In the event LIt is declied to obtain tha adcitizcnal storajze
capecity a outlincd avove please surmit three scts of prints of the
rovisad plan for our approvale

Your tracing and a photostnt copy of Shset 8 of the intake
details are enclosed,.

Very truly yours,

t E. u. myton
i ! Deputy Chief Englnoer

1) 4]

A. Dllcikringon
AD/en Assoc. Clvil Ynzinoer
Encl. -
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MORRELL VROOMAN ENGINEERS

CONSULTING CIVIL ENGINEERS
GLOVERSVILLE,N.Y.

October 10, 1963

NMew York State Department of Public Works
State Campus Site, Washington avenue
Albany 1, New York

Attention: r. Albert Dickinson
Gentlemen:

Re: Water Supoly Improvements
Raising Cork Center
Storage Reservoilr Dam
City of Johnstown, New York

For your review and approval we are transmit-
ting herewith Application Form 2-6lal (2/62) tozether
with three sets of plans and specifications as follows:

Specifications ~ Water Supply Improvements
Contract No. 2--Raising
Cork Center Dam

Plans - Water Works Improvements, Raising
Cork Center Storazye Reservoir Dam,
as prepared by us and dated
September 1963.

We look forward to receivinz your early approval
for the referenced project.

Very truly yours,
MORRELL VROCMAN ENGINEERS

sl 39_54/44@» Hara © g

co Virgiy ihie
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' Form E- 6141 (2/62)

* Sheet 1

* of the United States Geological Survey at latitude 43°.02' 14" N

B Ty =) S

e

e ——. *
STATE OF NEW YORK

DEPARTMENT OF PUBLIC WORKS
DIVISION OF CONSTRUCTION
BUREAU OF WATERWAYS

ALBANY )
O, +$4927

Received T ber /4, 1963

Foundation inspected ......cccocoeeee-..

Structure inspected

Application for the Construction or Reconstruction of a Dam
Application is hereby made to the Superintendent of Public Works, Albany, N. Y., in compliance with the

provisions of Section 948 of the Conservation Law (Chapter 602, Laws of 1959) for the approval of specifi-
markeq RA1Sing Cork Center Storaje Xeservoir Dam =- °

cations and detailed drawings,

herewith submitted for the { pormmpessiorst Tl 2 of a dam herein described. All provisions of law will be complied

with in the erection of the proposed dam. It is intended to complete the work covered by the application about

Novenber 22, 1963 e
(Date) ‘
1. The dam will be on Keck Center Creek flowing into .Cavadutta Zresk in the
town of Jonnstown .-.. County of Fulton "
and .2 fdles northwest of the City of Johmstewn....

(Give exact distance and direction from a well-known bridge, dam, village, maia cross-rosds or mouih of & stream)
2. Location of dam is shown on the attached map or overlay of the ... £8ck Lake quadrangle
longitude 740 .27 35" ...

City of Johnstown

3. The name of the owner is
4. The address of the owner is .Cxty_ Hall, Johnstown, New York

5. The impounded water will be used for .WaEGX _supply

6. Will any part of the dam be built upon or its pond flood any State laucs? NG
7. Does Section 179 of the Conservation Law (see page five of this form) apply to the above named

If answer is yes, give Conservation Department’s assigned number for permit

to change or modify the stream

—l-—




' 8. The area draining into the proposed pond or lake is .. acres; .. 2.6 square miles. "

e

9. The computed ....... 4. ... year peak rate of runoff used in the design is ...... 300 ... cu. ft. per sec.

State criterion of method used in determining the peak rate of runoff . NaXaSa.ReDke. Q% fublic liorks -

used and not exceeded on similar watersieds - also obsarved depth on this
' structure

10. The maximum height of the proposed dam above the bed of the stream will be .40 feet inches.

e Al sl

i ‘ 11. The designed maximum high water elevation above the spillcrest is computed to be .....2...... feet
....... " inches; the designed freeboard as measured from the maximum high waier elevation to the top

of the proposed dam will be . feet 0 inches.

’ existing i : 2

12. The open spillvay of the pépfsts&® dam that will control the designed flood flow will be Of ..oe.e.e....
concrete

(State 4ype, sueh so: vegetated carth, conerete, masensy, 'imber, reck Alled erd, ete.)

The width of the control section of ?

he spillway, measured normal to the flow of water at the crest, will be 58 feet inches in

the clear; facing down stream, the waters will be held at the right end by a COiCrete abuttent I

the top of which will be ....... - R feet ... 2.......... inches above the spillcrest, and have a top width |
. . : i
of ..tQ. .. feet ....Q.... inches; and at the left end by a GONCTEte abutment y. oo of which I
|
will be ... feet .3 inches above the spillcrest and have a top width of lg ...... fee: ..... . - inches. B
vertical vertical |
The slope-of the sides of the spillway will be on (left) on (right). |
13. The spillway is designed to safely discharge .... 900 cu. ft. per sec.
: |
14. The surface area of the proposed pond or lake will be 41 acres at the normal water }
elevation and 41 acres at the spillcrest elevation; the volume of the water impounded in the 1

pond or lake will be .128,0Q0.,00Q0... gallons at the normal water elevation and .L43,959,000_ gallons

at the spillcrest elevation.

& ; : varyin-«
13a. The normal water elevation of the proposed pond or lake will be ry ..... > feet inches

delow Ae spillway crest, and will be maintained by means of a

the pond or lake will be drained by means of 224" .ca3t iron pipe

provision will be made for supplying water to riparian owners downstream, during dry seasons, by means

3 * of dam_in plage singe 1919,

15b. In addition to normal water control, provision must be made for a bottom draw-off if the pond is on

a trout stream of constant flow. The draw-off will be by means of a -~ , designed to

maintain an outflow of one-half of the minimum inflow of the stream of ......==........ cu. ft. per sec. up to a

maximum outflow of one cu. ft. per sec.

16. The maximum discharge through the spillway that controls the normal water elevation will be

2090 cu. ft. per sec. during maximum high water.

e b
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' 17. If Aashboards are to be used to control flood flow they must be of the automatic or self-tilting type,

designed to fail or otherwise permit full discharge through the spillway when the flood waters reach a height

o i feet ...~ inches above the spillcrest.

18. If an overfall structure is used as a spillway; it shall be provided -with an apron constructed
of ...l _DLaCE . the thickness of the will be feet inches,
the width feet inches across the stream and the length feet inches
M to the stream. |

19. Facing downstream, what is the nature of material composing the right bank?
Gravel with cobble and boulders

20. Facing downstream, what is the nature of the material composing the left bank?
Gravel with cobble and boulders

21. The natural material of the bed on which the proposed dam will rest is (clay, sand, gravel, boulders,
etc) .in place - mo record

granite, shale, slate, limestone,
22. Aic there any porous seams or fissures beneath the foundation of the proposed dam? .....ccoeueceeee.
No appreciable leakaje

23. State the character of the bed and the banks in respect to the hardness, perviousness, water bearing,

effect of exposure to air and to water, uniformity, etc. ._.2S&. T EQLLASLS
Banks - cravel with cobble and boulders

24. Was the above soil information obtained from soil borings? ........®uceeceene » test pite?

25. State how much above the spillcrest elevation is the lowest part of the immediate upstream adjoining

property or properties, 4 feet 0 inches.
Jes:

26. Does this proposed pond or lake constitute any part of a public water supply?
27. State if any damage to life or to any buildings, roads or other property could be caused by any possible
failure of the proposed dam Small_intake reserveir - remainder farmland ..

28. The design, plans and specifications have been preparedan?der the supervision of : (Sign on applicable
line below). MLalillL VAIOOMAN IivS2WILRS
(a) By AP el [mmr——— : P. E. License No. .22134

wrell Vrooman, Jr. 7
21 ilorth Main Street, GX¥oversville, New York

Address .S L R R A e A N R R A RIS AT

(b) U. S. D. A. Soil Conservation Service
(Sigrature) (Tile: Eagisear e Conservauoaiat)

(¢) - N. Y. S. Conservation Department Engineer
(Sigaatuse) (Tie)

(d) Other qualified engineer.
(Signatare) (Tide)

e i s
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29. The raising of dam will be under the supervision of: (Sign on applicable line

(Stete whird: Lrecuicn, Revessirvcues o Repun)

below). 22 OF JOHWIICWN
(a) By %&S—».MHO\: Y P. E. License No. 27760 ...
Lliam H. icGregor, Clity Lyzineer

Address _Sity call, Johnstown, New York (Teleohone 6=94L4 . . . ...

(b) U. S. D. A. Soil Conservation Service
(Siguature} (Tide: Lagiseer o Comserverionior)

(c) N. Y. S. Conservation Department Engineer
(Signaiwre) (Tale)

(d) Other qualified engineer.
(Signatare) (Thle)

The foregoing information is correct to the best of my knowledge and belief, and the coastruction will be
aarried out in accordance with the approved plans and specifications.

CLX.QF._JQI '".'3‘:.-...‘.:.?2 wd ZODE ..., Owner
. F 3
By /£ . ﬂ/(l(m(;‘ & -3“"'553'{: - h}gr , authorized agest of owner.
P e y * o
addfess of signer Qi ty. Hall, Johnstown, liew York . . Date October 7, 1965

INSTRUCTIONS

Read carefully, the law :etting forth the requirements to be complied with in order to comstruct or
reconstruct a dam. .

Determine first whether the stream, across which the dam s to be erected or from which water for the
proposed pond or lake is to be diverted, is under the jurisdiction of the Conservation Department. This in-
formation may be obtained upon request from the manager of the District Fisheries Office of the Conservation
Department which has jurisdiction in the County where the stream is located, the Conservation Department,
Bureau of Fish, State Campus Site, Albany 1, New York or the New York State Department of Public Works,
Bureau of \Vaterways, Albany 1, New York.

Before a dam may be erected across a natural water-course, the ::iparian rights of other land owners (both
upstream and downstream) must be considered and customarily their consent be obtained as such rights have
been adjudged by the civil courts ta be inalienable and inviolate.

The elevation of the impounded water should be maintained at a suicable level below the lowest contour
ol the adjoining progerties thereby preveating inundation of the properties during the highest stage of the waters.

Each application for the construction or recomstruction of a dam must be made on this standard form, copies
of which will be furnished upon request to the New York State Department of Pubiic Works, Bureau of
Waterways, Albany 1, New York. The application, properly execuied, must be accompanied by three sets of
plans and specifications. The plans must contain the following information:

a. A topographical plan (with contours) of the impounded area drawn to a suitable scale.

b. A profie and transverse section of the impounded area showing the proposed excavation, the nor-
mal water and possible high water elevations. A 1’-0” minimum of freeboard is to be provided between
the top of the dam and the possible high water.

¢ A longitudinal elevation and transverse section of the dam with all the necessary details of the
related appurtenances, spillways, drains, etc.

d. A log of the soil information. Samples of the materials to be used in the dam and of the material
upon which the dam is to be founded may be asked for, but need not be furnished umless requested.

No work of construction, reconstruction or repairs of the structure or structures shall be started until after
the plans and specifications have been formally approved by the New York State Department of Public Works.

1f the dam constitutes 2 part of a public water supply, application should also be made to the Water Re-
sources Commission under Article V of the Conservation Law, as amended.

An application for the conmstruction or reconstruction of a dam must be signed by the prospective owner
of the dam or his duly authorized agent. The address of the signer and the date must be given as provided
for in this application form.

-—‘-—
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L DWR DAM INSPECTION REPORT

Location of Sp'way .
and outlet ®, B ™
Size of Sp'way

and Qutlet

Elecvations
= [

- Geometry of '
3 / Non-overflow section

rowg— ey
g x ]
213 Al WU /19l A selz2i3lélrl ¢ pl3 = 1
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AS BUILT LNSVECTTON

GENTRAL CONDITION OF KON-QVERTLCY SECTICN
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P W
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0‘{ CoNCr Mt
Undermining . .,. . .4
'./‘.‘- . ' {‘/
Ca= ot Ccott
Downstream T
Slope 07/_“_.,, —

o

===l

Craclks

Surface of
Concrete

Settlement of
Embankment

Upstream
Slope

Deflecticns

m Leakage
ﬂCresc of Dam

Toe of
Slope

GENFRAL COND, OF SP'WAY AND CUTLET WORKS

HE||&E 8 N EH B BEN||IE &

Auxiliary _ .. | » s ¥ Service or Stilling
U SRRl £ ¥ Concrete Sp'way Basin

R atidg, & & . T
Joints Surface of Spillway

\ Concrete m Toe

P 7.
Mechanical e : Plunge Drain
Equipment - * . o Pool
Maintenance .>— e N Ry ' Hazard Class

iy ‘ IZI
Evaluation Inspector
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JAMES P. WELLS
l CONSULTING ENOCINEER
CUTLER BLOG. ROCHESTEIR, N.Y.

e 20, 1919. \
Ale e Do Derking, |

Saasecrvation CSozmlssiaon, ‘

! &tbany, L. Y.

e

oenr llr. Terkine:-

I am raviag sent from Jobn

the three tloclhs of coscrete for testv inm regerd to
vkick I wreote jou.

Jrese tloews weore mede in tre
folloving manaer: Ti:e proporticnsaf meterial

wore 1 rart cemcat to tkree (3) rarts ¢f a mixture

of bank send ¢nd crusher duct end six (¢) paris
of crusied sicae. Ley were rulde by taking
exzell czount at ¢ *ime from severel rutches of

corcrete se it ceme fror tle nixer. Mgy vere

wade lect Jutie. ne concrete woo wliloved Lo

gel end the cules verse tlen put in suter for o

week cnd cince tlLat tine ihey *cove reen out in
the open ean? tre forrs have never lecn tuken off,

Sincerel; rours,
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STATE OF NEW YORK
DEPARTMENT OF STATE ENGINEER AND SURVEYOR
ERie CANAL, RESIDENCY NO....

June 10, 1912,

Conservation Commission,
Aldbany, X. Y,

Attoation of ¥r, McKim,
Dear Sir:-
We have received three concrete cubes which bore
onAa ibur tags, No. 259, anl marked as "From Johnstown Vater
Torks, Johnstown, N. Y., For dam at Corl Center on the Creek".

In accordance with your instruction we have tested

'these cubes for compressive strength. The results of the

—

tests are as follovs:=-

Cube No. Dimensions Area Compressive Strength
i L ~ Incres 8q.1in. Total Per Sa.in.
1 __s_.o::é.o:é.o 36.0 113,000 ibs 3,140 1bs

2 641%5.9%6.0 36.0 109,600 " 3,040 "

3 6.0xé.3xé.0 Sé.O 121,000 * 3,360 v
Average 3,180 1bs

Yours very truly,

‘szaauti<ﬂ €2¢&Aﬁﬁ~aq~q’

Sen. Asst. Engineer,
in charge of Tes+%s,




MENMORANDUM REGARDING PROPOSED DAM #427 MOHAWK
ON CORK CEMTER CREEX

CITY OF JOHNSTOWN, APPLICANT
Serial No,275

The Papers relating to this dam, as received by the writer
from Inspector lUcKim, were as follows: .

(1)

(2)

(3)

(4)

(5)
(6)

: (7)

Application form IWS8, dated July 9, 1917,
comploted in duplicate, and executed by Louis
K. Maylender as President of the Board of Water
Commissicners of the City of Johnstown.

Enginear's Report (3 sheets in backer) signed
Jointly by W. E. Natanson, City Engineer,and James
P, Wells, Consuliing Engineer.

Specifications in duplicate (13 sheets in backer)

Certified copy of resclution adcpted July ¢, 1917,
by the Board of Water Commissioners arproving the

lans, ordering the constructior of the dam, etc.
?4 sheets in backer)

Pamphlet - 39th Annual Report of Board cf Water Corx-

missioners, City of Johnstown, N, Y., dated Dec. 31,1916.

General lccation and watershed map, marked (1) on U.S.G.S.

Gloversville quadrangle.

Portfolio containing blue prints of plans submitted in
duplicate, (each containing 7 sheets size 24" x 36"
numbered consecutively) showing plans, sectione and
details descriptive of the dam, spillway channel, res-
ervoir and structures appurtenant thereto.

The following described data is lacking, although required by
our printed instructions to applicants:

The plans or specifications are lacking in clearress in the fol-
lowing particulars:

Engineer's explanation of stability of the overfall
section, giving methods of computation and results
as to -

(a) Overturning

(b) Sliding

(d) * ® * Sufficiency of washwall,

(1) Spillway chennel bed. Paragraph 20 of snecifice-
tions reads in part - "To break the flow of water,
rubble-stone will be laid in the ved of the spille
way channel so that about half the stone is im-
bedded in the concrete. All such stone shall be

about 2 cubic feet in size and will be spaced about
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three (3) feet apart center to center." Neither the
plan, prefile or sections of such spillway channel,
aprearing on the drawings numbered 4, 5 and 6 (Acc.
059, 8060, 8113) indicate in what portion such pro-
Jecting stones are to e laid.

. (2) Apron slope of the overfall section of the dam is
neither marked on the plans nor were dimensions dis-
covered from which it might be computed.

The site of the dam, as indicated on the U. S. G. S. map attached to
the origiral copy of this memorandum, is in the Town of Johnstown, Fulton
sounty, on Cork Center Creek, a branch of Cayadutta Creek, at a distance,
measured along the stream, of about 4-1/2 miles above Sammonsville, and
about 8-1/2 miles above the Village of Fonda. The U, S. G. S. gheets
show the stream as flowing, throughout its entire lergth, in a very narrow
7alley, and the drawings submitted by the applicant indicate a total fall
of about 750 feet between the water surface elevation at the proposed
iam and that at the Village of Fonda (population 1,125). Immediately
above Fonda the streem bed arpears to have & fall of about 50 feet to
ths mile. At a point about l-3/4 miles below the site of the proposed
dam (stcrage capacity 22,000,000 cu.ft.) the U, S, G, S. sheet indicates
3 concentrated fall of about 350 feet in 1-1/2 miles, znd Sammonsville
lies almost immediately below,

The drainage ares atove the proposed dam site on Cork Center Creek is
stated in the application as 2.86 square miles, The slopes are generally
rolling or fairly steep throughout, and tritutar; stream beds shcrt and
almost straight. There is only one other small pond shown within the
area and the prorosed reservoir (water surface 50 acres) only cppears to
nave a storage caracity above the apillway crest of about 2,400 acre
inches, or 1.31" on the watershed. :

The maximun probable flcod from the entire watershed was estimeted bty
Q'the applicant's engineers as 572 cubic feet per second, a2lthough they
V¥ further stated that the spillway had been desigre 0 take care of 560
{ cubic feet per second per squaremile, or & total of 16CO cubic feet per
g second. The formula for maximum discharge, as developed by cur Mr. XMcKinm,
aiﬁﬂiihtee & probable flood of about 1315 cuhic feet per second from the
watershed under consideration while this Commission's enveloping cuxrve
(Ace. C-1618) indicates a probable flood discharge of about 270 cubic feet
err second per square mile, or a total of about 770 cubic feet per second.

SPILLVAY CHANIEL CAPACITY
¥ith stones set in its bottom, projecZiing upward about one foot and

spaced about three feet center to center, as provided for by paragraph 20
of the specifications, and neglecting the retarding effect of the two
curves in the channel, it does not appear that the section 20 feet wide,
with a 5/10% grade, would diacharge more than about 785 cubic feet per
second when flowing full to the tor, which is equivalent to a clear depth
of abcut 5 ft. above the tops of such stones. This value has bheen deterw
mined by the use of the Chezy and Kutter formulas (assuming a value for
the coefficient of roughness of .03 as recormended by R, E. Horton for
cament channels with “dry-rubble surfuce", in good condition) and repre-
sents an average velocity of about 7.85 feet per second and only about 4¢7

v
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of the discharge for which the overfall section is said to have been
designed.

Vith a smooth cement bottom and neglecting the retarding effect
of the two curves in the channel, it appears that the section 20
feet wide, with a8 5/10% grade, would discharge the quantity for which
the overfall sesction is said to have been designed, with a depth of
about 4.9 feet, such value having been determined by the same method
as stated in the last paragraph, except that the wvalue of .0l14 for
such chammels in good condition was assumed for the cocefficient of

Troughness.

Three curves are shown in the proposed channel, each of which
changes the direction of flow by an angle nearly ninety degrees. At
the first curve, which occurs immediately at the foot of the over-
fall section, the designer increases the height of the extreme side
of the channel by about 33-1/3% to prevent overflcw, A%t the seccond
curve, which occurs at the middle of the sectiocn shown as 20 ft,
wide (and for which the discharging capacities were computed as stated
in the previous peragraph) both sides of the chammel are indicated
as the same height of 6 ft. (Secticn - Sta. 2+4£E0Q, Sheet 6, Acc.
8113). It is possible that the channel might overflow cn the outside
of the curve at this point, although the drawings (Sheet 2, Acc,
8057) do not seem to indicate that & failure of such channel would
impair the earth exbankment to any great extent.

STABILITY OF TEE OVERFALL SECTION

The section above the natural surface, as indicated by
the elevation of 1047', cn drawing 4 (Acc. 8C59), was first investi-
gated in accordance with the following &ssumptions:

(1) Trhat the apron slopes 5.2 feet backward in a rise
of 7 £¢.

(2) That an open joint m2y form along & horizontal
plane at the elevation stated.

(3) That the intensity of hydrostatic rressure upon
the base of the secticn atrove such a joint might
range from maximum at the back to zero at the
intersection with the aprcn slope.

(4) That two-thirds of the area of the triangle repre-
senting the hydrostatic pressure vpon the base of
such a section would approximately represent the
total of such pressure,

From an investigation of the forces acting upon the section
formed as described above, it was found that the point of arplica-
tion of the resultant fell 13.6% outaside the middle third of the
vase (using the length of that portion as a unit) when overtorped
to a depth of four feet. The corresponding coefficient of stebile
ity was about l.l, and the required coefficient of friction to
prevent sliding was about 94%. If a coefficient of friction between




concrate surfaces of 707 may be safely assumed, then the point of
: application of the resultant of the forces acting would ereem to

4 fall well within the middle third when the total static pressure ;
i amounts to about 590 lbs., or approximately 33-1/37% of full up- :
1 1ift determined as described above. If a coefficient of friction |

of only 60% is assumed as safe between such surfaces, then the
b allowable static pressure would be about 195 lbs,, or approximately
4 11% of full uplift determined as described abvove.

The complete section, &s indicated on drawing sheet 4 (Acc. |
8059) wag(inyestigated with the following assumptions:

(1) - That the apron slope iz to be the same as already
stated.

(2) That an open joint might form between the horizontal
8lab and the vertical upstream face of the overfall
section,

(3) That the line of seepage follows entirely around
; the outline of the submerged portion of the dam and
cut-off wall (4 f£t. thick).

(4) That the intensity of hydrostatic pressure ranges
from maximum at the top of the horizontal slabt (Elev,
104;1 on the up stream side of the secticn, and de-
cIines progressively along such a seepage line, as
described above, to zero at an assumed open joint
80 located that the horizontal length of the base of
the section would be about 11.6 ft.

(2) That the total area of that portion of the triengle

4 . - representing the hydrostatic pressure which would

,  apply against the vertical back of the section, and
two-thirds of the arees of those portions of the same

. triangle which would apply against the remainder of
the base of the section, would arproximately represent
the total of such hydrostatic pressure below the top
of the horizontal slab behind the section under con-
sideration.

& (6) That ice pressure may be safely neglected.

! (7) That the resistance to sliding offered by the paving
1 ' / 8lab in front and cohesion between vertical sections
I ' of the dam may be neglected.

| (8) That the soil, described by the applicant's engineexs

| | as sandy loam will exert additional preassure upon the
* ; back of the dam and the front of the cut-off wall

1 ) ' (4 £t. thick), in accordance with the general thecry,
| taking into consideration the loads superimrosed.

|  (9) Tmat the approxirate woight of the sub-soil may be
safely assumed as 100# per cubic foot and that its
plane of repose slopes arproxinately 2 on 3.

-




From an investigation of the forces acting upon the section
formed as described above, and overtopped to a denth of 4 ft.,6 4t
was found that the point of applicaticn of the resultant fell well
within the middle third of the length of the base (on the upstream
side of the middle), the wvalue of the coefficient of stability was
about 1,5, and that of the coefficient of friction between the
material 2f the dam and the sandy loam or hardpan sub-scil required
to prevent sliding would be abtout 74%, which may not be warranted.
It also appears, however, that an intensity of resistance of only 69C
lbe. per square foot exerted by the sub-soil in front of the down
stream side of the cut-off wall, would reduce the coefficient of
friction to about 45%, and it seems quite possible that such an
assumption could be safely made.

The maximum sub-foundation load ssems to maintain when the

elevation of the water surtace in the raservoir lies below the
base of the overfall section. The intensity of such pressure was
determined to be about l-1/4 tons per square foot, acting upon a
damp sandy lcam or hard-ran, as descrited by the applicant's
engineers,

BETAINING WALLS

The retzining walls for protecting the earth embankmert at
the ends of the overfall section, as outlired on the profile along
the center line of the dam (drawing sheet 3, Acc. 8058), seem to
be of rather scant dimensicns, ranging as they do froma 2 ft.
top width to a maximum width of 4 ft, at a point about 8§ ft. below
the top. The exposed total height of such walls on the up stream
side of the overfall section is about 12 ft. and they must resist
some static pressure as well as earth pressure. The length of these
sections having & 12 ft. exposed height 1s short, yet their locaticn
is such that should & flood occur irmediantely after a failure the
up stream side cf the embankment would be badly eroded and this
might result in the undermining of the core wall and fajilure of the
entire structure.

Respectfully submitted,

’ /‘ /7¢ /’/'
\ H&M/ an i /\"‘ o> ap ot
/ o JUNIOR ENGINTER.

To Mr. A. H. Perkins,
Division Engineer.

July 24, 1917,
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