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~~2 D CT 1978

NANEN—F

Honorable Hugh I. Carey
Governor of New York .

Albany, New York 12224

Dear Governor Carey:

‘The pirpose 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 Eng ineers has recently prov ided a clarification that
darns with seriously inadequate spiliways are to be assessed as unsaf e, non—
energency, until irore detailed studies prove otherwise or oorrective ueasures
are oDmpleted.

The following dams in your state have previously been assessed as having
seriously inadequate spiliways, with capability to pass safely only the per-
centage of the probable max imum 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 Asnawalk Dam

• N.Y. 418 Jamesville Dam
N.Y. 685 Colliersville Darn
N.Y. 6 Delta Darn
N.Y. ~2l Oneida City Dam
N.Y. 39 Croton Falls Dam -

N.Y. 509 Chadwick Dam (Plattenkill)
N.Y. 66 ~~yds Cbrner Darn
N.Y. 397 cranberry Lake Darn
N.Y. 708 Seneca Falls Darn
N.Y. 332 Lake Sebago Darn
N.Y. 338 Indian Brook Dam
N.Y. 33 Lower(S) Wiccopee Dam (Lower

- Hudson W. S. for Peekskill) 
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NANE~4-F
Honorable Hug h L. Carey

I • D. NO. NAM E OF DAM

N.Y. 49 Ibcantico Darn
N.Y. 445 Attica Darn
N.Y. 658 Cork Center Darn
N.Y. 153 Jackson Creek Dam
N.Y. 172 Lake Algonquin Dam
N.Y. 318 Sixth Lake Darn
N.Y. 13 Ibtlet Storage Dam
N.Y. 90 Putnam Lake (Dog Brook Dam)
N.Y. 166 Pecks Lake Darn
N.Y. 674 Brad ford Dam
N.Y . 75 Sturgeon Pool. Darn
N.Y. 414 Skaneateles Darn 

-

N.Y. 155 Indian Lake Darn 
-

N.Y. 472 Newton Falls Dam
N.Y. 362 ~ickhorn Lake Darn

The classification of “unsafe” applied to a darn because of a seriously in—
adequate ~pillway is rot it~ ant to connote the sa~~ deg ree of emeuqency as
would be associated with an “unsafe ” classification appl ied for a structural
deficiency. It does xn~an , buwever , that based on an init ial  screening , and
prel iminary computations, there appears to be a serious deficiency in spill—
way capacity so that if a severe storm were to occur , c~ertopping and failure
of the clam would take place , siqnificantly increasing the hazard to loss of
life downstream from the dam.

Consequently, it is ~r3visable to imp.lement the recoin~m~nclat ions previously
furnished in the reports for the above—ment ioned clams as soon as practicable .

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

Sincerely yours,

CLARK U . I3ENN
Colonel, Corps of Engineers
District Eng ineer

2
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PHASE I REPORT

NATIONAL DAM SAFETY PROGRAM

BRIEF ASSESSMENT OF GEN ERAL CON D ITIONS

H
RECOMMENDED ACTION

Name of Dam: Cork Center Storage Reservoir Dam

Owner: City of Johnstown , N . Y . ;  Department of Water

State Located: New York

County Loca ted: 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 0700 6

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
spiliway 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 spiliway : -

should be performed by the use of more precise and sophis-
I ticated methods and procedures. Following such an investi-
I gation, the need for, and type of , mitigating measuris

should be determined . Until such a study is completed and
the spi].lway adequacy issue resolved , around—the—clock

— surveillance of the darn should be provided during periods
of unusually heavy precipitation. 

—---

ii

_ _ _ _ _ _ _ __ _ _ _ _ _ _ _



- - S  ~~~~~~~~~~ 
-

—
- - --— — _~_L:L~ - -- - - IEl 

• 

-

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—

i- ties and seepage characteristics of the embankment and

I 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 f ind ings, and

Ii any necessary measures to reduce or control flow established.

Our assessment of the general physical condition
of the Cork Center Storage Reservoir Dam has led us to make
the following recom m en dations 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 spiliway and the left
abutment should be undertaken.

1 2. All minor demagos to concrete (spa].ling , scalinç , etc.)
should be repaired.

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

rI 4. The gate house should be lighted.

5. The low woody growth on the upstream face of the darnrI should be removed. Shallow rooted trees on the embank—
L merit 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.

r
7. The flow from the lake should be controlled from the

intake structure rather than from the lower gate house.

El Respec tfu l ly  su bmi tted, 
*

CONVERSE WA RD DAVIS DIXO N

Il - -

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

I Approved by:
Colonel Clark H. Benn

- New York D istrict ~ngineer 
I 

-
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SECTION 1

PROJEC’” INFORMATION

1.1 
-

- eneral

a. uthorit

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).

W. i~~ucp~~e 
1 The primary purpose of the inspection is to

evaluate available data and to give an opinion as to whether
the subject darn constitutes a hazard to human life or prop—
erty..~~~~~~~~

1.2 Description of Project

a. Description of Darn 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

—1—

_ _ _  
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to bottom. ~ ‘e depth of core wall penetration below the
original ground surf ace varies from about 7 fee t 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
concrete core wall is to inhibit seepage hrough the
embankment and to reduce the amount of seepage under it.
Plate V also shows that the r ip—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 r ip—rap is carr ied
to elevation 1021 only.

The outlet works cons ist of the follow ing
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
eme rgency conditions .

The spiliway overflow section is located a t
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 1-foot width each . These
piers and the end abutments support a concrete footbridge
over the spiliway. The spiliway 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 12—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
1.33 vertical and meets the downstream slab , also raised
by 1 foot , at elevation 1048.0 feet. The spiliway discharge
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 streaxnbed about
150 feet downstream of the toe of the deepest section of
the earthen embankment.

—2— 
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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

• 
I 

photograph at the Water Department off ices , consists of
a vertical concrete cylindrical shell with an 11—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

I 17— foot and 25— foot depths below the top of the intake
I (Fig. 69, Appendix E) let water into a 24—inch C.I. supply

p ipe , laid under the embankment, leading to a lower gate
house located downstream of the darn, and then into the

I 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—

1 inch C. I .  p ipe (mud pipe ) extends 30 feet fa r ther  f rom
the intake structure into the lake , and its end is marked
by a floating buoy. The mud pipe , which is used as an

I 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 onc e 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 for access to the gates. The
gate house is not equipped with any lighting arrangement.

I 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 16—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 16—inch C.I. pipe bypass on

I the right side of the spillway , as shown on these drawings.
It appears that during construction some changes were made

I 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,

I N.Y. The location of the dam is N43O02tl4~~, W74°27’SS” ,

I —3— 
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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
streainbed 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.
Af ter 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 t~ is 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.

—4—
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An application on Form E-6lAl (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,
GloversviUe , N.Y., is included in this report as Plate II.
Another drawing in this set details the construction of a
bridge f rom the embankment to the intake structure. The
drawings were approved on Oct. 17 , 1963.

f During visual inspection, mi nor signs of
pressure grouting or possibly just surf ace guniting were
noticed around the spillw-ay with a scratched date of 1963.

h. Normal Operational Procedure

The Department of Water , City of Johns town ,
controls and regulates the water in the system. Wa ter
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 spiliway crest and is main-
tained at that level through the winter. By April, water
is purposely drawn down to about 6 feet below spiliway
crest so as to pass the spring and summer storms safely,
with only a small amount overflowing the spiliway. The
reservoir level is brought down again in autumn . Usually
water does not flow over the spiliway ; however , the high-
est water level reported is 2 feet overtopping the spill—
way (around 1971). Wa ter 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 facili ty. 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.

1.3 Pertinent Data

a. Drainage Area

The drainage area is approximately 2.6 square
miles.

_ _ _ _ _ _ _ _ _ _ _ _ _ _  A
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b. Discharge at Damsite

Maximum flood at the daxnsite is unknown, but it
corresponds to about 2 feet of water over the
spiliway crest. This would result in a flow of
approximately 645 cfs passing over the spiliway.

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

c. 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± and 1035±.

Downstream supply pipe invert: 1002±.

Upstream mud pipe invert: 1020±.

Downstream mud pipe invert: 1002±.

Streambed at supply and mud pipe outlet: 1002±.

d. Reservoir Length

Approximately 4000 feet from USGS Quad.

e. Storage (acre—feet)

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

Spillway crest (El. 1055.25): 445.

Maximum pool (El. 1059): 601 (estimated).

f. Reservoir Surface

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

Spillway crest (El. 1055.25): 41 3cres.

__- 
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I
• I Maximum pool (El. 1059): 42.2 (estimated).

g. Dam

I Type: Earth fill with concrete cutoff wall.

Length: Approxima tely 460 feet along crest.

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

I Top width: 10 feet at crest.

I Side slopes: Approximately 1 vertical, to 3
1 horizontal upstream slope , and 1 vertica l to

2 horizontal downstream slope .

I C u tof f :  Concrete cutoff  wall , 2 feet wide at
top and tapering upstream and downstream at 1
horizontal to approximately 19 vertical to a

I 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
sur face for a minimum of 7 feet and a maximum
of 12 feet , and penetra tes to rock roughly
between Stations 0+70 and 2+90 (Plate V ) .

h.  Diversion and Regulating Works

I Ty pe: Two 24—inc h diameter cast iron pipes at
elevations 1043 and 1035 leading into the in-
take structure from whence only one 24—inch

I pipe proceeds to the lower gate house.

Length: 300 feet ± from intake structure to• I lower gate house , and 70 feet ± from lower gate
house to discharge at stream.

I 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

I control.

Access: To intake structure via bridge from

I embankment. Regulation f rom top of structure
(i ntake box is locked with chain) . At the
gate house , regulation on the f i r s t floor of
wood frame building (stairs to the lower level
whe re valves are loca ted) .

I 
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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 ho use .

i. Spillway

Type : Concrete , ro und crested, gravity .

Leng th : 512 feet.

Width: 20 fee t along channe l , 60 feet at  over-
f low section.

Cres t eleva tion : 1055.25.

Ga tes: None .

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

j .  Reg~4ating Outlets (emergency)

Ty pe: One 24—inch cast iron mud pipe at elevation
1020.

Length: 330 feet ± from intake structure to lower
gate house , and 70 feet ± 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 1.3h 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 .

--• 
_-_- •- 

-8-

-•

~ 

-- •~~~~~- 
_ —- _

~~ 
• - A



— _~~,: —~ 
— ~~~~~~~ —

I

SECTION 2

ENGINEERING DATA

2.1 Design

In 1917 , John Henry , a junior engineer for
J the State of New York Conservation Commission (NYS CC) ,

did some hydraulic computations for the d.sign of the
• spiliway overtopping section and spillway channel. He

also performed an analysis of the s t ab i l i ty  of the gravi ty
section of the dam . His computations along with his memo-
randum summarizing his findings are pr.e.nt.d in Appendix
E. However , on the f i r s t  page of his memo he refers  to 7
items that could have bean ver y 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 , spiliway 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. N.

• Perkins and Commissioner George D. Pratt of NYSCC, Albany ,
N.Y.  A description of each of these drawings is g iven
below .

Shee t #1 (Plate I I I )  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 acre s
marked on this drawing is apparently the size of the prop-
erty , and should not be mi staken for th. 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, spiliway overfall section , spiliway 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 duringj the field inspection :

1. 24” valve on th. crest of the earthen embankment

ii. 16” val ve and 16” C.I . bypass pipe on the right
side of the spiliway right abutment

iii. Footbridge at the end of the spillway channe l

9
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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 spi llway 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 spiliway channel ,
cross sections of the spillway channel at different sea-
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 spiliway
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 forma l 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 .

2.3 Operation

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 purposes.

As a general operational procedure, water is

-10-
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I
drawn down to approximately 1 foot below sp illway crest
in late fall  and maintained at that level, th rough 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 leve l reported is 2 feet over top of spiliway 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
Sta te 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. inspection.

Mr. John Henry, a junior engineer , in hi s
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 upl i f t  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,

4 the na ture and amount of hydrology data is also very u rn-¶ ited. Consequently, the stability of the earth embankment
could not be analyzed, and the overall assessment is pri-
man ly based on the following factors:

F I i. Visua l 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 .

c. Validity

There are a number of items shown on the draw-
ings which were not constructed as determined by visual
inspection. This raises a question 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-

2 .5 Geology

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—south. 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. In
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.

—12—
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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
Old 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 spiliway , 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 0) in fairly good condition continues
over the crest to the junction of the right abutment with
the spiliway. Just before the spiliway, the embankment
takes a 90° turn such that the direction of the spillway
is perpendicular to that of the e’nbankment. Over the
spiliway , there is a 3—foot wide concrete footbridge (Figs.
2 and 3, Appendix 0) leading to a small length of embank-

• ment, which is heavily wooded 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..

I
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The rip—rap (Fig. 4, Appendix D) on the up-
stream face comes up to approximately spiliway 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 decay ing roots of any dy ing 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
cro tch) . 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 s l ope 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 sloughing 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.

c. Appurtenant Structures

1. Gravity spiliway 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 signo of minor seepage indicated
by wetness (but not flow) (Figs. 8 and 9, Appendix D).
On top of the lef t  wing wall of the spiliway , there are
signs of pressure grouting which might have been done to

—14— 
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control leaks , or the concrete may be the result of sur-
face guniting; there is a scratched date of 1963.

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

iv. The footbridge over the spiliway isj 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 spiliway, there is a major
spall on the left wall.

vi. The last floor slab of the spiliway 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 11—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 17-foot and 25-foot depth s -

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 thenain water supply
line , one 24-inch va lve on the mud line , and one 16-inch
valve on the pipe connecting the two lines. All valves

—15—
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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 va lves 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 .
(S ee 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 1½ horizontal to 1 vertical.
However, there is no evidence of slope failure . There
is a moderate amount of sedimentation at the u~~tream 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 , indicat ing
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 erosion 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

—16—
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I
I with time and the structural concrete may be affected by

frost action.

The presence of large trees on the embankment

I slopes of earthfil l  dams ordinarily poses a potentially
dangerous condition.

f a) If 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 darn 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-

- moval is in order. If they are deep rooted, removal would
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 .

I

:

1 

1
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SECTION 4

OPERATIONAL PROCEDURE S

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 th is 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 spiliway 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 l970s is about 2 feet above
the spiliway 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
earth embankment seems to be in generally good condition.
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

— 18—
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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
Spillway Channe l

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 j unction with the lef t 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 spi llway 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 lip.

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 va lves under the
floor look good and dry . There is no lighting arrangement
at the lower gate house.

4 . 5  Warning Systems in Effec t

The general condition of the dam and its
appurtenant structures are checked daily as part of the
pool elevation monitoring procedure. “Instructions for

• I State of Emergency Conditions ” have been written and
• posted on the off ice 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-
tam ed in the winter by plowing away the snow from the
access road at high priority .

—19—
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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 spiliway , wing walls , f oo tbridge ,
sp illway 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.

-2 0-
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I SECTION 5

HYDRAUL ICS AND HYD ROLOGY

5.1 Evaluation of Hydraulic Features

a. Des ign Data

The dimensions of the overflow spiliway 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 spiliway is 3. 75
feet without overtopping the earthen embankment , and for
that head the spiliway 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 spiliway 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-

I tablish the depth of the supply line, but the upstream
3 head may be assumed as a minimum of 25 feet. Our estimate

of discharge through these two pipes is 320 cfs.

I The original flow computations are presented
in Appendix E and computations performed as part of this

I 
study are found in Appendix C.

• b. Experience Data

1 A record of water levels at the reservoir
• I is available , but no measurements of flow are available.

The maximum observed head of water over the spiliway crest
was reported to be about 2 feet in the early l970s.

I
I -21-
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c. Visual Observations

The pool elevation on the day of the inspec-
tion was 16 inches below that of the spiliway 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 sp illway
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-
cal formula developed by Mr. McKim , the then inspector of
dams, has been used. This formula is based on the drainage
area of the watershed and gives a flood discharge of 1314
cf~ 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 Spillway 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. Experience Data

Information on the PMF for the Cork Center
Storage Reservoir and its watershed was obtained from the
Uppe r Hudson and Mohawk River Basins Hy drolo9ic Flood
Routing Models prepared in 1916 for the New ?ork District
of the U.S. Army Corps of Engineers (USACE) by Resource
Analysis, Inc. In this study, the rainfall-runoff mathe-
matical model HEC—l 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. In a telephone conversa-
tion with Mr. Thomas Smyth , USACE New York District, we
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I
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.

c. Visual Observations

The maximum observed flood over the spillway
crest is about 2 feet in the early l970s.  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 spiliway crest level (Fig.  2 , Appendix D ) .  We
were informed by JWD personne l 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 l970s were passe.1 without difficulty .

d. Overtopping 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 spiliway 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. Spillway 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:

1. 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 .

—23—
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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 j unction 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% upl if t
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 spiliway 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-
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concrete and the foundation soil. In 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 pooi
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
spiliway 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.

c. Operating 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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I USACE guidelines suggest that in the event of doubt about
V 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

I damage for all but the most catastrophic earthquakes.
However, no computations were performed to evaluate the
effect of earthquakes on the subject darn.

1’

I
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SECTION 7

ASSESSMENT , RECOMMENDAT IONS 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 spiliway are in gen-
era].ly 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 inadequate 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 informa tion 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 spiliway 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 spiliway capacity appears
to be seriously inadequate according to the OCE screening
criteria , there is some urgency in performing the addi-
tiona]. 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

— 28— 
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I
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

I should be determined using more precise and sophisticated
methods and procedures. This further investigation should
be performed as soon as possible. Following this study ,

I 
the need for and type of mit igat ing measures should be

4 I determined . Until. such a study is completed , arcurid—
the—clock surveillance of the structure should be provided
during periods of unusually heavy precipitation.

I 

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 lef t  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 cutc ff 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

I the left spillway wall should be undertaken .

—29—
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2) All minor damages to concrete (spalling ,
scaling , etc.) at spiliway p iers , spillway downstream
slope , abutment walls , spiliway channel. walls , concrete
footbridge over spil iway and intake s t ructure , should be
repaired.

3) Rus t should be scLap ed from the intake struc-
ture access bridge and the bridge subsequently painted ,
taking care not to contaminate the water with  lead or
other deleterious mater ia ls .

4) The gate house shaf t  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 ra ther than from the
lower gate house , to avoid having p ipes 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 rr.aintenance
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 bypassed
at the treatment plant)  to avoid clogging of its open end
with silt in the reservoir.
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SCALE: 1” 2000’

MAP SOURCE : BASE MAP WAS ADA PTED FROM U .S. GEOLOGICAL SURVEY MAP ,
• P E C K  LAKE , N . Y .  Q U A D R A N G L E , 7 . 5  M I N U T E  S E R I E S  1970.

- (BASE MA P MAY NOT REFLECT RECENT CARTOGRA PHIC CHANGES)
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CHECKLIST I 
-

HYDROLOGIC AND HYDRAULIC DATA

ENGINEERING DATA

NA~~ OF DAM : Cork Center Storage Reservoir NDS ID NQ.:NY 658
uam

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

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): Varies; approx.1054

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY) :_1055.25

ELEVATION MAXIMUM DESIGN POOL : 1059

ELEVATION TOP DAM: 105 9

CREST: (Overflow Spiliway):

a. Elevation 1055.25
b. Type Gravity concrete overflow spiliway; 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; a lmost along its deepest
c. Entrance inverts 1043± and 1035± (su~ o1v p~~~e ) ; * section
d. Exit inverts 1002±
e. Emergency draind.own facilities 24-inch C.I. mud pipe

HYDROMETEOROLOGICAL GAGES:

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

MAX IMUM NON—DAM AGING DISCHARGE : Unknown ; 1650 cfs (estimate)

*1020± (mud pipe)

_ •
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FIGURE 2 SP ILLWAY OVERVIEW
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FIGURE 3 S P 1 LLWAY AND RIGHT W I N G WALL
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FIGURE 4 EMBANKMENT UPSTREAM SLOPE
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FIGURE 5 SEEPA GE A T TOE O F EM BA NK MENT
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FIGURE 6 DE CAY OF VE G ETATION



E~~’ T ~T IIiT~~

~~~~~~

‘ 

~~~~~~~~~~~~~~~
~~: ~~~~~~~~~~~~~~~~

FIG U RE 7 SP ILLWAY PIE RS A N D DOWN STREAM SLOPE

FI GURE 8 SPILLWAY AND LEFT ABUTMENT WALL
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FIGURE 9 CLOSE-UP OF SPILLWAY AND LEFT ABUTMENT WALL
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• FIGURE 10 SPILLWAY CHANNEL
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FIGURE 11 CRACKED LA ST SLAB OF THE SP ILLWAY CHANNEL
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FIGURE 12 INTAKE BOX EN TRANCE AND GATE STEM AT INTAK E
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 RESERVOIR SIDE SLOPES
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FIGURE 16 DOWNSTREAM CHANNEL
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C~ototer 17, 19( 3

I•o2 ~~r.~tructt’,r. iC !~~r. ‘/.27
• T’w~ of J&~~ to’~n

Co~~ty of

~~. VIr~t1 Thie
• •~ rro11 Vr3or:~n r~~~ino~’r~i

Car r~1t~r~t ~.tvi1 r i r ~e(-r5
C lover3v Uls, ~ev ‘!orlc

r~~r $~tr t

The ~~~~~~~~~ ~~~~~ ur~d ~peciCIo~’tior ’ filed ~y :~~ ~‘1th
th ie ~~~ rtr-~’nt tn ~c~~~~cr~~ ~~th th~ rr~vii!~,r o i~’ ~~cti~’n 9I~ of
t~ o ~~~~~~~~~~~ T~v, i’~r t’to os~1i~r ~1t: ot J ~n~t~ •n , Clt.y ‘~~11,
Jc’~r•~t~’~r , ::. rJ Y~rk , i\,r rt- 1ni~ : t%~o cr~nt ~f t~r~ o ticttn ~ ~~1 Y ~
~‘ro r3t 1cfztct .’~x7 to uo.

Tho ~1~ t r f l i  & t’- r~ r r -~r rI~ ~~~~ or ’- ~~~~~~~~~ tz~ t’~ ~ -t ’nt
of U s  t~ortt~ ci’ the r~rcrin’tcti t~cnt oC i’ul. Ito • ‘or ’:~i undi’r tho
~tcr ~ rw td ototute.

Thin d~~- t e~ rn ~‘ir r~”~r do~ Lç !mtton ~t’ “1”~~~-?191 -,i’ t~o
~~~~~ ~~~~~ ~~trrt ;”~~I.

‘r•o cct cC f~’r- -~ ll~- :~;~~r~vod p1~ro ~nJ ~r t~ tc~ ti~’r~’ t~ tx it r~• returned for t~~ n~r~ ei ro~ c’rde.

Vory tr’ily ~~~~~

. A. rot cc
Dc~~ty Chief !r~ thoor

—

A. Li~k~.rcv, n
Ae~~ø. Civil rnctheer

JT r iis
m d .
CC: ~‘, F. ~1. ?~ontnn~ ri

_
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MORRELL V R O O M A N  ENGI NEERS 
t~_

C O N S U L T I N G  CIVIL £ NG1N~~ERS

GLOVERSVILLE , N .Y .

April. 18, 1963

~ew York State Depar t~nen t of Public Works
Division of Construction
Albany 1, New York

Attention: \r. Albert Dickinson ,
Assoc. Civil Th-ineer

Gentl.srnen:

Re: Water Systen I~~ rovc~ e.ntsDam ~~427 - ~?roposed f las~ boards
City of Johnstown
Ful ton Coun ty , N~~ ‘ork

Ue have your Letter of April. 15, 1963 concerrin the
above ~roject. 

y e are havin~ iiffic :lty chec~ in: t~~ dis-
char~~ of the spillway as no t~d in ~ara-~raoh 3 of :cur
letter and we will a t ç ~raciat~ it if ~ a can r~t soLv~ this

— question.

In our inte~-vie~’ with your r. John ?ec~ on J~ n~-
~~~ 

L~, ~96O re~ ard in~ th~ raising of this d~~~, the r2c~~ire-
ments established were:

Run—off  - 250 to 300 ci~bic Leet per second
per square ~nile

~Iinir~tnn freeboard - 12 inches .

We a’~ree with these standards .

We used a watershed of 3 square ~il~ s and a run-off
of 300 cubic feet per second. The ~isehar-~e c~ipacit:; ~~ the

• spillway was co~nputed by ~ az~ n ’ s for~ul~~. The result is
• quite different fro.n the capacity you note. Ye would ap-

• - pred ate receiving your conments.

- - Thank you for the plans you forwarded. It wou1I~ see~n
well if we can have the partially filled out application
in order to avoid confusion. •

Very truly yours ,
0rS’t~LL VRO(~L\N r~:~~ ::r~s

V~ :ef By~~
’ - 

; ( i  ~~~/ ‘~ (2~~~~ _•
V~ z~~i LhLa
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• April 15, 1963

R~ : I’rc~oso d Flsehbcirdz
l~.n 427
Towa of J o n ~ to~~
County of i’ultcn

‘orrell Vrc::~tn , n :lnocra
21 :;crth :~&j r~ ~trcet
G1ovor~vi1le, ~c’i Cork

Cent1c~en:

The type of flaahboards oho~m on the plan aub~itted with thb
F applicatice in reference to the above da~ is not deo~od sati~fa ctor.r.

The l~rp’, vo1u~e of water that would be ouddciüy relea3ed by
aute~attc~11y c~nt:o11ed fi bo~rds ac~czed to flood 3t~ -~e runoff witers
cculd ~os~Lb1y c~ uc coroi~orable d•~~a~s to in~itull~ticn~ downo troan

• frcn th~ c a ~. ~UC3 to this potontial hazard apr roval cannot be given for
• 0003tructLoU of th13 typo.

- 
• 

~jW. if l Ve3ti .~1tiOf l ahois th2t the crest of the spillway cm oo
raised 1~ thebes and still ~e ~~pablo of disch~rrt~~ about 2— 1/2 ti~~~the ~nticipato t r .~noff . ~-n this b~~to , a pcr:.on~r~t t:p~’o of con f~ruction;
ouch es r~is tnj  t~~ ~~e~t w t t h  roi:Iorcod cc~icrc t~ , 3~ c~rely’ ancbcrin~

r~ Ln.nt f ~ on rcs, or installation of ro1l~r or radial gates to
ccntinuouzly ccntrol the wntcr lovel; would be acceç~ta~1e.

- 

- In the event it is decided to obtain th~ ad~ it1onal 8tor3~e
capacIty a; oi~t1tncd above please su~nit three sets of j rints of the
revised plan for our ap~rova1. 

-

~Lour tracing and a photostat copy of Sheet ~ of the in take
details are enclooed.

- 
Very truly yours.

U. 1~tyton
- S 

- 1~ puty Chief ~flC tfloor

lift _ _ _ _ _ _ _ _ _ _ _

A. J~ici~in3~~1
A D/cD 4~s3Oc. Civil !~n~in,cr
End . -

• • -

~

.

~ 

-
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M O R R E L L V R OOMAN E N G I N EE R S

CONS U L T I N G  C I V I L  C N G I N ~~ERS

GLOV~~RS VI LLE . N . Y .

I
October 10, 1963

New Y0rk State Department of 7ublic Work s
State Campus Site , ~ashin~ ton Avenue S

Albany 1, New York 
S

Attention: 4r. Albert Dickinson • S

Gentlemen: S 

S

Re: Water Supply Improvements -

Raising Cork Canter
Storage Reservoir Darn
City of Johnstown , New York

For your review and. aporoval we are transmit-
tins herewith App lication Form ~ -6lAl L 2/62) together
with three sets of plan s and specifications as f ollows :

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

?lans - Water Works Improvements , Raising
Cork Center Stora~za Reservo ir Darn , S
as prepared by us and dated
September 1963.

We look foi~ ard to receiving your early approval
for the referenced pro ject.

Very truly yours ,

NORREi~L VROC~i~N ENGINEER S

VE: EF By ~~~~~~~~ / L2~~ c~Enc. V1.rg~~ ~~ le
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STATE OF NEW YORX S

‘ Forin t-$lAt (2/62)

• • 

~~~~~ fl

DEPARTMENT OF PUBLIC WORKS
DIVISION OF CONSTRUCTION

BUREAU OF WATERW AYS
ALBANY

O~~~~
427

Received .I2~ .... ~~~~~~~~~~~~ ..•. Darn No ~‘?~~~~3J9J 

Disposition *~9.~~~~°Y~
’Q’ \Vatersh ed flohoy ~,k R,Vfr 

Foundation inspected ....-.-.....-.....-..._....—...-. ..

Structure inspected 

Application for the Construction or Reconstruction of a Darn

Application is hereby made to the Superintendent of Public Works, Albany, N. Y., in com~J ance ~vith the

psovisious of Section 948 of the Conservation Law (Chapter 602, Laws of 1959) for the approval of sp~ciFi-

cations and detailed draw ings . marked ~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~ :._. 
S

Sheet 1

herewith submitted for the { T S ~~~~I } of a darn herein described. All provisions of law will be comp lied

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

-•.- . S

(~~~•)

1. The darn will be on Center Cree~c ... flowing into ~~~~~~ U1~~ ~~~~~~ in the

town of .~~~~~_ 39 St9yn .. ~~~~~~~ .. County of ~~..I~~1tQX1 ~~~~~~~~~~~~~~~ 

and ~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
~GI.. ..a.t dhIu ,s a.~ tha..U.. b.~ ~ ,USk.. . ~~~~~ d.~ . •~lM.. .m~ a..i.,p .d. .. ~~ .1 s

2. Location of dam is shown on the attached map or overlay of the ~~~~~~~ ~ a~ e 
~~~~~~~~~~ quadr~,g!e

- of the United States Geological Survey at latitude ~~~~~~~~~~~ longitude ~~~~~~~~~~~~~~
3. The narne of the owner is 2~ ~~~~~~~~~~~~~~ ...___ _ ._...__•.......-__.__._._... 

4. The address of the owner is . L.~!4 ~~~~~~~~~~~~~~~~~ . _.....~~~

.

S. The impounded water will be used for . £_~~P.PJ~1L....____ . .._ _. _ ._ .

6. Will anY part of the darn be built upon or its pond flood any State lai...s? ~t0 

7. Does Section 379 of the Conservation Law (see page five of this form) apply to the above named

stream? Ye ....... ; No...X If answer is yes, give Conservation Department’s assigned number for permit

to change or modif y the stream ~~~~._. _.._...

~~

— - -~~~~~ —- -
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8. The ares draining into the proposed pond or lake is ,. ~~~~~~~~~~~~~~~ acres ; 
~~~~~~~~~~~ 

square miles.

9. The computed ••.....40 .... . year peak rate of runoff tied in the design is ~°O Cu. ft. per s.c.
Stat e criterion of method used in determining the pea k rate of runoff . ~~~~~~~~~~~~~~~~~~~~~~~~~~~ —

used and not exceeded on si tilar watarsheds - also observed depth on this 
‘
~tir e - ...-- —..—-—-— 

10. Them mum height of the pr posedd unao ve t h e b d o f the s will be ..~t9.... feet ... inches. S

11. The designed maximum high water elevation above the spillcrest is computed to be ..._.2_....... feet 
1..... . inches ; the designed freeboard as measured from the maximum high water elevation to the top S

of the proposed dam will be ....L....... feet .. 9.. inches.
existing

12. The open spiliway of the a~cs~~ darn that will controL the designed flood flow will be of  

~~~~~~~~ The width of the control section of
t5..s. .i~~.. ,.sk ~~, ‘aplaliE .s,sk. ... ~~~., ~~~~.n. aa~.,. s.sk IUN sn~ its. )

he spillway, measured norni~l to the flow of \vttr r at the crest, will be ~~_.. feet ........ _. .. .. incites in 
S

the dear ; facing down stream, the waters will be held at the right end by a ~~~~~~~~~~ 
S

the top of which will be ....... ~ feet ~~... ... inches above the spilicrest, and have a top width

~f •..J~O —. feet Q...... inches ; and at the left end by a concre te ~~~~~~~~ the top of which

will be ...~~~~ feet ....9......... inches above the spillcres t and have a top width of ....i~9 fee’ P inches.
vertical, vertical.

The slope-of the sides of the spillway will be on (left)  on .. (right).

13. The spiflway is designed to safely discharge ....2QQ .... . on. ft . per sec.

14. The surface area of the proposed pond or lake will be 4]. .. acres at the normal water

elevation and ...~ ..... acres at the spilicrest elevation ; the volume of the water ~rnpounded itt the

pond .~r take will be ~~~~~~~~~~~~~ gallons at the normal water elevation and 4. 9.Q.,.Q.Q.Q. gallons
at the spillcrest elevation. S

varyin’rl~a. The normal water elevation of the proposed pond or lake ~vill be ~ feet inches

below .‘te spiliway crest , and will be maintained by means of a ...‘ .. — .._ . 
the pond or lake will be drained by means of ~~~~~~~~~~~~~~~~~~~~~~~~~~ _. .. ..

~~~~
._ . . _;

pro%r iiion will be made for supply ing water to riparian owners downstream , during dry seasons, by zrwa n~
of ~ctatn ~~~~~~~~~~~~~~ 

S 

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

a trout stream of constan t f low. The draw -off will be by b’*’eans of a .. ..... , designed to

maintain an outflow of one.hal f of the minimum inflow of the stream of ......~~~........ . on. ft. per sec. up to a

maximum outflow of one cii. ft. per sec.
S 

16. The maximum discharge through th e spiliway that controls the normal waler elevatio n will be

...........1Q.Q..~.. on. ft. per sic. during maximum hi gh water.

_ _  

— 2 —

-- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
~~~~~~~~~~~~— - S - S S . .



17. If dashboards are to be used to control flood flow they must be of the automatic or self-lilting type.
S designed to fail or otherwise permit full discharge through the spiliway when the flood waters reach a heigh t
S a —of .._ feet ....... ._ inches above the spiflcrest.

18. If an overfall structure is used as a spill way, it shall be provided with an apron constructed

of _.. 3’&~9..... ;the thidaseu of the _.......... ..-.-——.... will be ——— feet ..._...... ... inches,

the width ---_ feet ._ inches across the stream and the length .— -.- .... feet  inches

paraflel to the stzeam. - 
S

19. Facing downstream, what is the nature of material composing the right bank? ...............__ .. 
Grave], with cobble and boulders S

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 pro posed darn ‘~‘~ l rest is (clay, sand, gravel, boulders , S

granite, shale, slate, limestone, etc.) ~~~~~~ 
22. Ai there any porous seam s or fissu res beneath the foundation of the proposed darn ’ -.  

.... __.. . .. . .  

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. .J~~.. 9.i C~~~~~~ ~~~~~~~~~~~~~~~~~~

~3&nk3 — ~z’avel with cobble and boulders

24. Was the above soil information obtained from soil borings ’ ; test pits ? .....~~~~~...... . 

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

property or properties £__ feet _.Q._ inches.
- S 

. .
26, Does this proposed pond or lake constitute any pa~ 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 darn ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~ S

S 

28, The design, plans and specifications have been preparect -4nyder the supervision of: (Sign on applicable
line below). ~~~~~~~~~~ Vi~L~O~i~~ ~~~~~~ .ERS 7 7

(a) — I —  
_ _ _  P. se No. ~~~~ 1] Vrootnan, Jr.

S Mdress ~ .1..S .P.~~ ~~~~~~~~~~~~~~ 
(b) ~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~ 

_.__..__.__.__ U. S. D.~~~ Soil Con*ervation Se~~ice
_____ (nil., .~~~~~~~

S (c) _ .....
~~~
.. ...- N. Y. s. Conservation Department Engineer

— (Th~ )

(d) .... . .._.—.._ .._....._-_.......__..~~~~~~~~~~...-—-—-..——....—..- Other qualified engineer.

-3--
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29. The ~~~~~~~~~~~~~~~~~~~~~~~~~~ .~~~... will be under the super~’ision of: (Si gn on app licable lin e
(~~~~ 

,e~~~, £,.,i,... I.,..1Uv u.a *.isi ~~) 
S

below) . r~r :~ oz i~~~ tWN S

(a) ~~J ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ P E. Ucense ~~~~~~~~~~~~~~~
Lam H. ~1cGregor , City I~~~ineer S

Address ~~~~~~~~~~~~~~~~~~~~~~ ,...~~~~~~qX’]’ (~~~~~ J~~~~~~ -94~,4 

(b) ,,
~ -....—.-.—...—- .. L’. S. D. A. Soil Conservation Service S

(nil.. £.~~~ • C..s.r ..iM~~~ )

(c) ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - .—...— — N. Y. S. Conservation Department Engineer
S 

t CTMl.)

S (d)  ......_._ ... ......... Other quali fied engineer.
— (Thl.)

The foregoing information is correct to the best of my lasowledge and belief, and the conStruction will be

car ried out in accordance with the approved plans and specifica tions.
f~~~ Q~ JQ T~~~~~ “..l, 1.1 ‘ l  “Ot~~ Own r t 4

~~~~~~~~~~~~~~~~~~~~~~~~ 
~~~~! 

auth:rized agent of o~ ncr 

- 
-

~~dr~ .s of signer ry :~~)j ,  .~çthn~~t~ wu.~ 1~~~i Yor1c 
~~~~~~~~ ~ ctober 7~ l°o.~

S INS~l’RTJCTIONS -

R ead carefully , the liw etting forth the requirements to be complied ~v iih in order to construct 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 jurisd iction in the County where the stream is located, the Conservation Departm ent,
Bureau of Fish , St ate Campus Site , Albany 1, New York or the New York State Department of Public Works, ~S

Bureau of Waterwa ys, Albany 1. New York
Before a darn may be erected across a riat-.iral water -course , the ri par ian rights oi other land owners (bo th

upstream and dow nst ream ) must be considered and cus~omar il~ the ir consen t be obt a ined as such rights have
been adjudged by .Jt e civil court s to be inalienable and inviolate.

The elevation of the impounded water should be main tained at a suit able level below the lowest contour
o? the adjoining pr o;eriies ther eby pre vent ing inundation of the prope rt ies tht ri rig the hi ghest st a ge of the waters.

Each app licat ion for the ccnstruction or reconstruc t ion of a dam must be made on this stari d~rd form , copies
of which will be furn ished upon request to the New York State Department of Publi c Works . Bureau of
Warer wa s. Albany 1, New York. The app lica t ion , pr op er v ext~~:e~ . st be accom~an:e ± by :~‘.ree sets of
plan s and specifications. The plans must cor.:ain the iollo~vir.g informa:~on :

a. A toporaphical plan (with contours) of the impounded are a .~rawn to a suitable scale.
b. A profi.e and tr ansverse section of the impounded area showing the proposed excavation, the nor-

mal water and possible high water elevations. A 1 ‘.-O” minimum of freeboard is to be provided between
• the top of the dam and the possible high water.

c. A longitudinal elevatio n and transverse section of the darn with all the necessary det ails of the
related appurtenances, spillway~, drains , etc.

4. A log of the soil information. Samples of the mate rials to be used in the darn and of the material
upon which the dam is to be founded may be asked for , but need not be furnished uiless reques ted.

No work of construction, reconstruction or repairs of the ;tructure or structures shall be started until after
the plans and specifications have been form ally approved by the New York Slate Department of Public \Vork s.

I f the darn constitutes a part of a public water supp ly, application should also be made to the Water Re-
sources Commission under Article V of the Conservation Law , as amended.

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

— 4—
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JAMES P. WELLS

CON$ULTU4 Q

• CUT%.CR

.

‘•‘
•

~~~ S ~‘

— .  
,‘
. ~~~ . ‘1”_ I: i~ c~rv~~t io~ o~ :::.L:tticn ,

~~~~~~~~ :r. y .

: I  r t in~~:— S

I ir ~~~riri ~ scx1 t fr ~~
the three ~1o~~~s o~ co~.crL~te f~r test iu r~~~rd to

ich I ~ rcte ;-ou .

~ .c3e t~~ c~cs ~~ re -~.ie i~i the

fo1’Lovt in~ ctu.n~er: ~1.e ~ ro~~cr t ic t~s~~f r~a ter t~ i

~tare 2. ‘cart cc~ c~it to thre e ( 3)  r~~r t s  c~ t lx tur e 
S

S of bank sa~i~ ~nJ oru~]~er ~~:t az~d. slx (C) ~~rts

of or~aLec sto.~ie. The~’ t-ere r~ b;- ta~~ rt~ a

c~.a11 ~~~imt at a ~ir. e fro ttt ~~~~~~ ~ ~~~~~~ of

• cor.t~~etc ~~ ~.t ct~~e ‘~ro r. t~.e r. .i~~~r . ~‘ c;’ ~~~~~
—.,3dc .t~c t  ~~~~~ ,n c  c o r c r e ~~ ~~~ !_~.i3V~C d. to

30t ~~.1 tie ~~~~~ ~~~~ ti .cr. ~~ t ~~ ~~~~~~ for ~.

~c e t  ~r .i  r~ :~ce tL .it t i ’~.e ~..he; ~~.vn ~ ec~’ or t  in 
S

the oçcn ~r.i t~.r forr~’ ~.c’t’ e t~e’~~r l~~ cr I t t ~t cr. o ff .

Sinoerei~ ;o~ rB ,

_ _ _ _ _ _ _ _ _ _ _ _ _  
—-- S . 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 5 5 5  - --- -S~~~~—



, S  

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

ILC.TW 33

~~ WU,UAM . 0. S. I.A~~~ *.u~~. DSPV?v $VSTI C...

STATE OF NEW YoRK
DEPARTMENT OF STATE ENGINEER AND SURVETOR

ERIE CANAL , RESIDENCY No .~_ _ S

SUSIUCT : J~me 10, 191g. 
S

Con3ervat~ on. Comi~1ssion ,
Albany , ~. Y. Atto~ tion of Y~r. MoKim.

Dear Sir:-

\Ve have received three concrete cubes whloh bore - 
S

on•3 your tags, No. 2159, ani marked as “Prom Johnstown Water

~iorks, Johnstown, N. Y., Per dam at Cork Center on the Creek”.

Ir. accordance with your instruction we have tested

these cubes for oompress±ve strength. The results of the

teats are as Zollo.~s:—
S Cube No. Dimensions ~.res Compressive Strength

1no~es aq,.in. Total 
- 

Per Sn .in.
- 

1 6.0~6.0x5.O 36.0 113,000 lbs 3,140 lbs

2 6.1x5.9~6.0 36.0 109,500 “ 3,040 “

3 6.OxG.0x6.O 36.0 121,000 “ 3,360 “

Lvera~e 3,180 lbs S

Yours very truly,

~~~~

Sen. Asat. Exi~ ineer ,
in charge of Tests,

S 

• .• 

S 

. 

S 
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I
MEJL0RA1~DUM REGABDI~ G PROP0~~D DAZL #427 MOHAWK

ON CORK C2~!I~~~ CBE~~ 
S

CITI OP JOHNSTOVflT, APPLICA1TT

I
The Pa~er~a relating to thi s dam , as received by the writer

from Inspector ~LcKiin, ware as follows:

(1) Application form 1W56 , dated July 9, 1917 ,
oo1nploted in duplicate , and a~cecuted by Louis
E. Maylender as President of the Boa.rd. of Water
Co~nmisaionex e of tk~~ City of Johnstown.

(2) Engineer’s Report (3 sheets in backer) signed
jointly by W. E. Natanson, City Engineer ,an d Jam es
P. Wells, Consulting Engineer.

(3) Specifications in duplicate (13 sheets in backer)

(4) Certified copy of reso lution adopted July 9, 1917,
by the Board of Water Co~mia~icners a~~roving theplano~ ordering the constructIon of the darn, etc.
(4 sheets in backer)

(5) Pamphlet - 39th Annual Beport of Board of Water Corn—
miasionere, City of Johnstown, N. Y. , dated Dec. 31,1916.

(6) General location arid ws.tershed. map, marked. (1) o n U ,.SJLS.
Gloversvjlle quadrangle.

• (7J Portfolio containing blue prints of plans submitted in
duplicate, (each containthg 7 sheets size 24” x 36”
numbered consecutive ]j) showing plans, sections and
details de scriptive of the dam , ap iliway channel , ree-
ervoir and structures appurtenant thereto.

The following described data ~s 1_a_ck in,~~ although required by
our printed instructions to applicants:

S Engineer ’s e~ p1anation of stability of the overfall
section , giving methods of computation and results
as to —

(a) Overturning
(b) Sliding
Cd) • Sufficiency of wsehwel1.

The plane or specification. are lacki~g_~~ cj .earr.eso in the fol-
lowing particulars:

(1) SDil1wft~ channe~~be~~ Paragraph 20 of cpecificft..
tioris reads in part - “To break the flow of water ,
rubble—atone will be laid. In the bed of the spill..
way channel no that about halt the stone is mi-
bedded in the concrete. All euch atone shall, be
about 2 cubic feet in size and will be spaced about

--
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three (3) feet apar t center to center. ” ITeither the
plan, profile mr sections of such spiliway channe l,
appearing on the drawings numbered 4, 5 and 6 (Acc.
8059, 8060, 8113) indicate in what portion such pro-
j ecting stones are to be laid.

(2) ~knrori alope of the overfall section of the dam is
S neither marked on the plans nor were d imensions di s-

covered from, which it might be computed.
S 

The~~~~e of the dam, as indicated on the U. S. G. S. map attached to
the original copy of this memorandum, is in the Town of Johnstown , Pulton
~ounty, on Cork Center Creek , a. brar~h of Cayadutta. Creek , at a distance ,
~easuxed along the stream , of about 4-1/2 miles above San~~onevI1le , and

S sbout 8-1/2 uiiles above the Village of Ponda. The U. S. G. S. sheets S

3)10w the stream as flowing , throughout its entire 1en~th , in a very- narrow
S ialley , and the drawings submj tted. by the applicant indicate a total fall

of about 750 feet between the ~~ter surface elevation at the propo sed.lam arid that at the Village of Ponds. (population 1, 125) . Irnr.e diate ly
S tbo ve Ponds the stream bed. appear s to have a fall of about 50 feet to

ti~ mile. At a point about 1—3/4 miles below the site of the proposed
dam (storage capacity 22,000,000 cu.ft.) the U, S. G, S. sheet indicates
~ concentrated f all of about 350 feet in 1—1/2 mu se , and Samn~ nevil1e
lies a lmo st immediately below.

The draina~te area above the proposed darn site on Cork Center Creek is
stated. in the application as 2.86 squar e miles. The elopes are generally
rol1~rig or fairly steep thr oughout , and tributary stream beds shor t and
almost straight. There is only one other snail pond shown within the
area and the proposed. reservoir (water surface 50 acres) only c.ppears to
nave a storage capacity above the spillw&y crest of about 2,400 acre S

inches, ox 1.31” on the watershed. -

S The iyaxjmi.zrn 1)robable flood from the entire water shed was estimated by
111 the applicant ’ s engineers as 572 cubic feet p~r second, although they
~“ further stated that the spillway had been desigr.ea to S- take care of 560
cubic feet per second per squaremile , or a total of 16C0 cubic test per

~ second. The formula for maximum discharge, as developed by ~ur L~r. McKim,
~ i~&t~ates a probable flood, of about 1315 cubic feet per second fr om the
- watershed under consideration while this Commission’s er4veloping curve
(Acc. C-1618) indicates a probable flood discharge of about 2’70 cubic feet

second per square mile, or a total. of about ‘770 cubic feet per second.

SPILL~~~ A1~~~L ~~~~~~~~
With atone s set i.n tts bottoj .~~ projecting 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 t~ocurve, in the channel, it does riot appear that the section 20 feet wide,

S with a. 5/10% grade, would discharge more than about 785 cubic feet per
second when flowing full to the top, which is equivalent to a olea.r depth
of about 5 ft. above the tops of such stones. This va lue has been deter..
mined by- the use of the Chezy arid ICutter formulas (assuming a value for
the coefficient of rouehnesa of .03 as reco~~~r.ded by R. E. Horton forcement channels with “dry-rubble surface”, in good condition) and repre-
sent, en average velocity of about 7.85 feet per second and only about 40”

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ S S _~~~~~~~~~~~~~~~ 5~~~~~~~~~ 55 ~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~ — S~~
S - — - S
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at the discharge for which the overfall section is said to have been
designed . 

-

With a smooth cenent~~ torn and z~ glecting the retarding effectof the two curves in the channel, it appears that the section 20
feet wide , with a 5/10% grade, would discharge the quantity for which
the overfall sectton is said to have been designed , with a depth of
about 4.9 feet, such value having been determine d by- the same method
as stated in the last paragraph, except that the value of .014 for
such channels in good. condition was assumed for the coefficier.t of

J roughness.

~hree_curves are shown in the proposed channel, each of which
chan ge. the direction of f low by an angle nearly ninety degrees. At
the first curve , which occur s imz~m diate 2~y at the foo t of the over-
fall section , the designer increases the height of the extreme side
of the channel by about 33—1/3% to prevent overflow. At the second
curve , which occur s at the middle of the section shown as 20 ft.
wide (and for which the discharging capacities were computed as stated
in. the previous paragraph ) both aides of the channel are indicated.
as the same he ight of 6 ft. (Seoticn .— Sta. 2+50, Sheet 6, Ace.
8113). It is possibl e that the channel might overflow on the outside
of the curve at this point, although the drawings (Sheet 2, Aco.
805?) do riot seem to indicate that a. failure of auc)~ channel would.
i pair the earth embankment to any great extent.

LZI~Y ~~ ~~~ QV~~~AL~ ~~ CTIQ~

~he section above the rie.turu.l svrf~ ç~~~ as indicated by
the elevation of 104’? ’ , cn draw ing 4 (Acc. 8059), was first inveet~—gated in accordance with the following assumptions:

(1) That the apron elopes 5.2 feet backward in a rise
of 7 ft.

(2) That an open joint may form along a. horizontal
plane at the elevation ~ta.ted.

(3) That the intensity of hydrostatic r~ eseur e upon
the base of the section above such a joint  might
range from maximum at the back to zero at the
int ersection with the apron slope.

(4) Tha.t two—thirds of the area of the triangle repre-
senting the hydrostatic pressure upon the base of

S such a section would. approximately represent the
total of such pressure.

Prom an investigat ion of the forces acting upon the section
forme d. as described above , it was found that the point of applica-
tion of the resultant fel l l3.6~ outside the middle third of the
base (using the length of that portion as a unit) overto~~~dto a d~pth of_f our feet. The corresponding coefficient of eta.bil—
ity was about 1.1, and, the required coefficient of friction to
prevent sliding was about 94%. If  a. coefficient of friction between
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concrete surfaces of 70% may be safely assumed, the n the point of
application of the r esultant of the forces acting would seem to
fall wel]. within the middle third when the total static pressure
amounts to about 590 lbs., or approximately 33-1/3% of full up-
lift determined as described above. If a. coefficient of friction S
of only 60% is assumed as safe between such surfaces, then the
allowable static pressure would be about 195 lbs., or approximately
11% of full  uplif t determined as described above.

The comolete sectJ.on .a~ a.s indicated on drawing sheet 4 (Ace.
8059) ~~~~restigated, with the fo llowing assumpt ions:

5 

(1) That the a~~on slope is to be the same as already
stated.

(2) Tha.t an open joint might form betweeri the horizontal
slab and t h e  vertical upstream face of the overfall
section.

(3) That the line of seepage follows entirel y around
- the outline of the submerged portion of the darn and

cut—off well (4 ft. thick).

(4) That the intensity of hydrostat ic preesure ranges
from maximum at the top of the horizontal slab (Elev.
104’TJ. on the up stream side of the section , and de-
cIThe. progressively along such a seepage line , as
described above , to zero at an assumed open joint S

so located that the horizontal lenpth of the base of S

the section would be about 11.6 ft.

(5) That the to tal area of that portion of the triangle
representing the hydrostatic pressure which would
p p y  ft~~ vertical bac k of the section, and

two—thirds of the areas of those portions of the same
triangle which would apply against the remainder of
the base of the sect ion , would approximately represent S

the total. of such hydrostatic pressure below the top S

of the horizontal slab behind the section under con- S -sideretion.

(6) That ice pressure may be safely neglected.

(‘7) That the resistance to sliding offered by- the paving
/ slab in front and. cohesion between vertical sections

ot the dam may be neglected.

(8) That the soil, described, by the applicant ’s engineers
S as eandy- loan will exert additional pressure upon the

back of the darn and the front of the cut-off wall
S (4 ft. thick), in accordance with the general theory,

taking into consideration the loads euperi~~osed.

C9) Tha.t the approximate weight of the sub—soil may be
S safely assume d as lOO# per cubic foot and that its

plane of repose elopes approxinately 2 on 3.
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~‘rozn a n  investigation of the forces acting upon the section
formed as described above , and overto~u~e4 to_~~~~ertI o 5_L,~~~ it
was found that the point of application of the resultant tell, well
within the middle third of the length of the base (on the upstream
side of the middle), the value of the coefficient of stability was
about 1.5 , and that of the coefficient of friction between the
material of the dam and the sandy loam or hardpan sub-coil required
to prevent sliding would be about 74%, which may not be warranted.

S It also appears, however, that an intensity of reeietance of only 69
5 5 lb.. 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. en
assumption could be safely made.

Tht ~~~ j~~ m sub-fou ~ datj on load seems to maintain whe n the
S elevation of the water sur x~ace in the reservoir lies below the

base of the o verfall sectIon . The intensity of suc h pressure was
determined to be about 1—1/4 tons per squar e foot , acting upon a
damp sandy loam or hard-pan , as described by the applicant’ a

— engineers .

BETAIi~~~G W ALLS

The retaining wa lls for protecting the earth embarkmen t at
the ends of the  ovcrfa.l1 section , as outline d on the profile along
the center line of the dam ( drawing sheet 3, Acc. 8058) , seem to

S be of rather scant dimensions , ranging as they do from a 2 f t.
top width to a. maximum width of 4 f t .  at a. point about 6 f t .  below
the top. The exposed to tal he ight of such walls on the up stream

S 

side of the overfall section is about 12 f t .  and they must resist
some static pressur e as well as earth pressure. The length of these
sections having a 12 f t .  exposed height is short , yet their 1ocat~cnis such that should a. flood occur i~ nediate 1y after a fa ilure the
up stream a ide of the embankment would be badly eroded and this

S might result in the undermining of the core wall and fa i lure of the
entire structure.

Respectfully submitted ,
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To Mr. A. H. Perkine ,

Division Engineer.

~~~ J’u1y 24. 1911.
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-. ‘ DIVISION or LANDS AND FOPLSTS

SIPUIT. CON0I5$WSMS~ 
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- ~~~~~~~~~~~ DIVISION OF WATE5 ’ S
S - K PCNI~IN~~ o.o.S.. •0 1.I110 S

A5 U. MCI-CAN1 DIViSION Or SAAATO~~A SPAINGS
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CONSERVATION CoMMiss ioN
4 RLPI. YINØ PLEASE REFER

TO FI LL N U MS ER
ALBANY JUly 23, 1917.

- Mr . A. H. Perkins , Division Eng ineer ,
Conservation Commission,

- V R ~~~S E N T .

Dear Sir:- 
-

Concerning the reservoir ~42~ Moh~twk

~atershed for t}e ~~.ty of Johnstown (Serial

#275): — 
5 - - 

- 
‘

-
- 

On Tuly 20 I inspected the vicinity

of the site for this dam. The a oil I found to

be a 1oa~ny earth with some bolders which were

mostly of granite from a glacial formation.

I found no outcropping of any ledge roc k and 
S

the excavations ‘sill have to be carefully watched

- to see if there is any ouch.

• 
S Respectfully yours ,

S S 
_ _ _ _ _ _ _  

S

INSPECTOR OF D0CI~S A1~D DA!’S.

S

- 
- )tvK:MR. 
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M r .  ‘W. E. ~~ t’I nsnn , f~it j  ~ng 1noer , .:

~ ohnotown , !T. Y.

Dear Sir:— 
S

- We are j n for~~cd th~tt ,‘ou arc roinc to I

build a da~n ant~3 di~~iro Informat ion  ~~hout  the

jurisdiction of the c~on3~ rvp Lt ion Commission over

such con3truetion. ~e, thoreforc 1 hrtn i you here-

~ith a~plic ttiOn h1’~.nka and instruc ,t~cfl th~et.

- 

Yours trulj, -
~

- 5 

5 
CFOTWF I). PT~ATT , Co:nr~’r. 
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S -~~ - ~ D~STBUCTION5 Pod STATE OF E}IERGENCY CONDI?IONS

I 
7 Abel. and

;COId DrOok S 
-

- 

- 
S - 

- 
-

,

~~~~
, 1.) Open gate in c reek culvert under highway it. you can get to It .

mud gate in maxlhole betwee n rea.ryoir and road.
p - ‘

~~ : - 

55
3,,) - Open hydrant. , Johnson, HaIl , Akin , John , Veils, Burton , Pearl

~~1 , 
• •~~~ - ~~~- . Oak. Close down gate on Cayadu tta Street at Main . -

~~
- Storage 

S 
S

Open gate. 
- 

- S - -

Open Mud Gate

Pray

Distributing. - 
S 

I -

- 1.) ~-O pen Bypa ss gate at Aeration Falls but don ’t let the channel
p . 1 ~~overtlow , especially down by Chlorination flouse.

- . - .  - 2.) Open Mud Gate in- sate house. - - 
- .

- 3.) Ko water should escape over any part of the darn except the -
I concrete spiliway. - -

~ - - - - . -

-5 - 
~1% ~~ ~. I-

.5 :>
S 

- 
-

- 
- RES ERVOIR

- Cold Brook

- - - 
- 18” Below sidewalk - turn down gate in cornfield

- - • - Even with sid ewalk — turn out intakes
- - . 12” over sidewalk - State of Emergency ~~iats , — call Sktnny , Jr. k WN.H .

- 

- McGr egor

- 
- _ Storage S

- 1)  When tuU, keep i t  from running over by opening gate.
-
: - Keep it 2” — 6” down from edge .

2.) If not full , oper ation of gate depen ds on dist ri butin g re servoi r
S operation. S

Dist ributing
- 1.) Wbsn stora ~o is not full , do not -let tntake run over epillway .

S S S Intake should range 5” . L~2” below apiliway level. Adj u et by
- stornr,e gate. 

S
- 

- - - 2.) When storage te full , intake can run ovcr , but  vat-oh depth over
S 

S sp Lllway and fullness in concrete bypass ohsnnel.
S 

- 3e) If any water beg ine to run over the grassy, earthen dam or around
the sides oI he apiliway , a State of Emer gency Exis ts .

L 
.5 

55


