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PHASE I REPORT

NATIONAL DAM INSPECTION PROGRAM

Name of Dam: Cooper Lake Dam and West Dike

State Located: New York
County Located: Ulster County

• Stream: Tributary to the Saw Kill
Date Of InspectIon: June 27, 1978

ASSESSMENT OF
GENERAL CONDITIONS

During the Inspection, Isolated areas of seepage and water discoloration
were evident at the downstream toe of the earth embankment of Cooper

• Lake Dam. At the West Dike, which is located at another area of the
- 

• 
Reservoir near Cooper Lake Dam, a large area of ponded water with
isolated areas of discoloration was evident along most of the length of the

• • downstream toe of the earth embankment.

In the case of Cooper Lake Dam, the source of the isoLated seepage areas
and water discoloration may be from springs which are reported to be
common in the area. In the case of the West Dike, the ponding at the

• downstream toe appears to be the result of beaver dams located just
• downstream of the site. In either case, the possibilities of excessive

- seepage and fines migration through the embankments should n
- 

out until further investigations are made. For
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The spillway is adequate to pass flood flows equal to or less than the
Probable Maximum Flood with .6 feet of freeboard still available between
the PMF water surface elevation and the top of the embankment of both
Cooper Lake Dam and the West Dike.

O’BRIEN & GERE ENGINEERS, INC.

Approved by: 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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Clark H. Benn
Colonel, Corps of Engineers
District En ineer

Date: 71
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PHASE I INSPECTION REPOR T
NATIONAL DAM SAFETY PROGRAM

NAME OF DAM COOPER LAKE DAM AND WEST DIKE
ID S NY 00081

SECTION I - PROJECT INFORMATION

1.1 GENERAL

a. Authority - This report is authorized by the Dam Inspection
Act, Public Law 92-367 and has been prepared in accordance with contract
#1467.021 between O’Brien and Gere Engineers, Inc., and the State of New
York, Department of Environmental Conservation.

b. Purpose of Inspection - The purpose of this Inspection is to
evaluate the structural, hydraulic and hydrologic conditions of Cooper Lake
Dam and the West Dike and to determine if the dam or dike constitutes a
hazard to human life or property.

1.2 PROJECT DESCRIPTION

a. Description of Dam, Dike and Appurtenances - (From
Information provided by the State of New York, Department of Environ-
mental Conservation) Cooper Lake is located in Ulster County, New York,
In the town of Woodstock, approximately three (3) miles northwest of the
community of Bearsvllle (population 300 to 500). The lake is formed by two
(2) rolled earth embankments: Cooper Lake Dam and the West Dike.
Cooper Lake Dam is situated on the northeastern corner of the reservoir
and the West Dike forms the northwestern border of the lake. The surface
area of Cooper Lake accounts for approximately 35% of the total drainage
basin. Water from the reservoIr Is discharged into a tributary of the Saw
Kill which proceeds south through the community of Bearsvllle. V

In the year 1800, a single dam was constructed at the site of the
• main dam. The original water surface elevation was 1092.3. Between the

years 1899 and 1927, various modifications and additions were undertaken
Including construction of the West Dike. In later years (approximately
1959), a 10” high timber stoplog was added to the top of the concrete
spfllway crest to Increase the water surface elevation to 1103.83 (see
photoqraphs,page #A2).

1) Cooper Lake Dam - The main dam Is a rolled earth embankment
with rock-Lined upstream and downstream slopes. The grades of the slopes
are 1 on 2 for the upstream face and 1 on 14 for the downstream face.

—1-

4

_ s___ V _ S ri:, r - _ S~~~ .— _ -- _ . • _._ _



- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ --V.-- _5~~~

The structural height of the dam is forty (40) feet. The present earth
embankment was constructed over top of the origin~I dam (built In the year
1800). The top of the original dam was excavated in order to expose the
original corewalL, which was then extended to elevation 1104. An
additional earth embankment was placed to the present top of dam
elevation 1180. Riprap protection was added to the upstream and
downstream faces.

At the right (looking downstream) abutment of the dam is a concrete
lined overflow splllway with a concrete weir and timber stoplog. Flow over
the spiliway passes by the downstream toe of the dam and into the
tributary of the Saw KiLl.

The dam is equipped with two (2) 20” pipes for water supply to the
city of Kingston, New York. Discharge through these pipes is controlled by
manually operated intake arid outlet valves. According to the operator,

—

V who accompanied the inspection team, all valves are exercised at least
twice a year.

2) The West Dike - The West Dike is a rci~IIed earth embankment
with a maximum height of 18 feet and an approximate length of 1,515 feet.
The upstream face slope is 1 on 2~ and the downstream face slope Is 1 on 2.
The upstream face is lined with 14” thick rock and the downstream face is
covered with 6” rock and gravel. Top width is ten (10) feet and top
elevation is 1,108. At the northern end of the dike, 2 pi pes, 24” and 12”,
enter Cooper Lake from the Mink Hollow System. Discharge intt Cooper

r Lake through these pipes is manually controlled to maintain a constant
water surface elevation in the lake.

b. Size Classification - The structural height of Cooper Lake
Dam is forty (40) feet and that of the West Dike is 18 feet. Maximum
storage is 3,683 acre-feet. Therefore, both the dam and West Dike are in
the intermediate size category as defined by the Recommended Guidelines
For Safety Inspection of Dams.

• c. Hazard Classification - The communities of Shady and
Bearsvllle are downstream of Cooper Lake Dam. The combined population
of both communities is estimated to be 500. Cooper Lake is used for water
supply for the city of Kingston. A failure of the dam would resuLt in loss of V

human life, damage to property and partial loss of water supply to
Kingston. Therefore, the main dam Is considered to be in the high hazard
category as defined by the Recommended Guidelines for Safety Inspection
of Dams.

-2-
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Failure of the West Dike would also result in partial loss of water
supply to the city of Kingston. However, only a few homes are located
downstream of the dike and topography is such that failure of the dike
would result in sheet flow. Damage to personal property would result but
loss of human life is not probable. Therefore, the West Dike is considered
to be in the significant hazard category as defined by the Recommended
Guidelines for Safety Inspection of Dams.

1.3 PERTINENT DATA (From information provided by the State of New
York, Department of Environmental Conservation)

a. DraInage Area - The drainage area of Cooper Lake is
approximately 0.7 square miles as determined from the U.S. Geological
Survey Quadr~~gle Sheets (7.5 mInute) for Bearsvtlle, New York. The
water surface of the Lake is about 35% of the total drainage area (elevation
1103.83)

b. Discharges - Discharges from the reservoir are accompUshed
by means of two 20” pipes and an overf low spillway. With the water
surface elevation at the top of the dam (elevation 1108), maximum
discharge over the spillway is approximately 1,012 cfs and maximum
discharge through the two pipes combined is approximately 148 cfs.
Drawdown is also accomplished through these two pipes.

c. Reservoir Data

Length - 3,000 feet
Width - 3,500 feet
Volume - 3,683 acre-feet

d. Cooper Lake Dam Data

Type - rolled earth embankment with concrete cut-off wall
Top Elevation - 1,108
Taliwater Elevation - 1,065
Length - 460 feet

• Top Width - 12 feet
Side Slopes - upstream face - 1 on 2; downstream face -1 on

1.5

Cutoff - concrete cutoff wall to elevation 1,104
4 Outlet Works - Two (2) 20” steel pipes

-3-
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e. West Dike Data

Type - rolled earth embankment
Top E~~,ation - 1,108
Length - 1,515 feet
Top Width - 10 feet
Maximum Bottom Width - 91 feet
Side Slopes - upstream face - 1 on 2.5; downstream face -1 on

2

f. Engineering Data - The information provided for review of
Cooper Lake Dam and the West Dike included:

1) A set of seven (7) drawings for Cooper Lake Dam and the West
Dike dated February,1927.

- :  2) Letter from Sanborn and Bogert Consulting Engineers to the
Department of Public Works, Albany, New York dated April 14, 1927.

3) Department of Conservation , Dam Inspection Report.

4) State of New York - Applications for the Construction on
Reconstruction of a Dam at Cooper Lake dated December, 1923 and March,
1927.

5) State of New York - Report of a Structure Impounding Water ,
undated.

6) State of New York Dam Report dated September, 1914.

7) Geologic Map of New York, Hudson-Mohawk Sheet dated 1961.

1.4 OPERATING AND MAINTENANCE PROCEDURES

a. c~,eration - The reservoir serves as part of the water supply
system for the city of Kingston, New York. Water passes from the Mink

• HolLow System via a 24” pipe and a 12” pipe into Cooper Lake. Water
passes through two (2) 20” pipes, from Cooper Lake to the city of Kingston.
Valves for all lines are manually operated and exercised at least twice a
year. The operator regulates the discharge from the Mink HolLow System
to maintain a constant water surface elevation in the reservoir.

b. Maintenance of Dam, Reservoir, and Operating Facilities -
Maintenance is performed on the main dam, West Dike, reservoir and

-4-
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operating facilities on an “as needed basis”. An operator is employed on a
“year aroun d” basis for the Cooper Lake System and is on call 24 hours per
day.

c. Flood Warning System - No flood warning system has been
established other than verbal warning from the operator.
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SECTION 2 - VISUAL INSPECTION

2.1 FINDINGS

a. General - The field inspection of Cooper Lake Dam and the
West Dike took place on June 27, 1978. The reservoir water surface
elevation was at spiliway crest (1103.83). No underwater areas were
Inspected.

b. Cooper Lake Dam - The upstream face of the dam is covered
with uniformly graded rocks ri~ging in diameter from 2” to 18”. No erosion
or surface depressions were apparent.

Inspection of the downstream face, also covered with rock, indicated
no apparent structural misalignment. At one area near the left abutment,
the slope of the natural groundline at the downstream toe is steeper than
the embankment slope. No erosion was evident and surface maintenance
appeared to be adequate.

Flowing water and discoloration were observed at one Location at
the toe of the dam with an estimated discharge of 1 gpm. Discussion with
the operator revealed that water from this point was tested for content and
found to be different than the reservoir water. The owner concluded that
this discharge was from a spring rather than seepage from the reservoir,
since small springs of this tVype are character istic of the area.

The gatehouse interior and exterior , visible portions of the inlet
tower, and visible portions ~f the outlet pipes all appeared to be in good
condition. -

The timber stop log inst alled above the crest of the concrete spillway
Is deteriorating and considerable seepage is evident between the concrete

• and the timber. The concrete lined spiliway appr oach channel and
downstream channel are In good condition with only minor concrete
cracking.

C. The West Dike - The upstream face of the West Dike and the
surf ace of the top of the dike exhibit no sig nificant sig ns of structural
Instability. A few trees and a thick cove r of ferns or aquat ic plant s line
the upstream face.

The downstream face of most of the dike Is covered with trees,
heavy brush and ferns or aquatic plants. Standing water is present at the
downstream toe along most of the length of the dike and some of this water
Is discolored. Beaver dams exist downstream of the dike.

V 
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The concrete exterior of the Inlet manhole for the Mink Hollow
Lines was Inspected. Considerable concrete deterioration has occurred
with the headwall broken Into two (2) separate sectIons.

d. Reservoir Area - The banks of the reservoir are heavily
wooded. The slopes are fairly steep and well defined. Sediment was
apparent In the splllway approach channel approxImately 5 to 6 feet below
the water surface elevation.

:~ e. Downstream Channel - The downstream channel is adjacent
to the toe of the main dam. DebrIs is present in the form of tree trunks
and fallen trees. A small foot bridge Is also present allowing access to
fields downstream of the dam. The debris Is sufficientl y concentrated to
cause consIderable obstruction to flow In the event of high discharges.
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SECTION 3-  HY DROLOGY/HYDRAULICS

The design flood used for Cooper Lake Is the Probable Maximum
Flood (PMF) according to the Recommended Guidelines for Safety
Inspection of Dams. The reservoir water surface area at spillway crest
accounts for approximately 35% of the drainage basin and the slopes are
fairly steep and well defined. U.S. Army Corps of Engineers computer
program HEC-1 was used to determir~ the PMF. Peak lnf low and outflow
rates for the PMF were calculated as 3,434 cfs and 905 cfs respectively.

I The maximum non-overtopping discharge is approximately 1,108 cfs.
Therefore, the splllway Is adequate for discharges associated with the PMF.

The tIme requIred to draw the reservoir down from the normal water
- 

surface elevation of 1103.83 to elevation 1068 is 57 days, (see computation
sheets #A-27 & #A28).

L.
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SECTION 4 - STRUCTURAL STABILITY

4.1 VISUAL OBSERVATION AND DATA REVIEW

a. Visual Observation

1) Cooper Lake Dam - Cooper Lake Dam shows no significant signs
of embankment Instability. - The upstream and downstream faces of the
embankments indicate no apparent misalignment. Wet spots downstream of
the dam may be attributed to springs characteristic of this area or seepage
through the dam. Conclusive analysis of this condition is beyond the scope
of a Phase I investigation.

2) The West Dike - Most of the downstream face of the
embankment is wooded indicating extensive root systems. In addition,
standing water is present along most of the length of the West Dike at its
toe. As discussed in Section 2 above, Beaver Dams may have caused this
condition. . .lthough the elevation of the roadway is fairly uniform,
numerous small depressions were noted. No abnormal depressions were
noted on the upstream face.

b. Data Review - Original design calculations were not made
available. A brief report by Sanborn and Bogart Consulting Engineers,
1927, revealed the following concerning Cooper Lake Dam:

“It is proposed to raise the water of the Lake a Little less than
11’. The proposed design of the dam contemplates raising the
corewall which is to be carried across the existing masonry
spillway section and placing earth embankment on the
existing slopes and parallel with them. The earth slopes are
thoroughly well established. The downstream slope stands at
present somewhat steeper than 1 on 14. Soundings on the
water side show the slope to be about 1 on 14. The material
of the existing embankment of this dam is well compacted
and impervious.”

Concerning the embankment material at the West Dike, the
following was noted:

“in view of the slight depth of water, we understood that the
corewall could be omitted, particularly since the material for
this embankment is ideal, consisting of sandy loam carrying
just enough clay material so that the embankment packs
perfectly and makes a thoroughly impervious dam.”

-9-
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4.2 GEOLOGY AND SEISMIC STABILITY -

Coopers Lake Dam Is located within the Catskill Mountain area of
the Appalachian Uplands physlographic province In moderate to rugged
topography formed by stream dissecting the underlyIng, nearly horizontal
shales and sandstones of Devonian age. The dam rests on till and drift
deposits, the result of PleIstocene glaciation. These materials have been
described in design documents as hard clay and hardpan with cobbles and
boulders. Depth to bedrock at the dam is not known.

No fault zones are known to exist in the vicinity of the main dam or
west lake. The 8tructure is located in Seismic Zone 1 of the Seismic Zone
Map of Contiguous States, and it appears that static stability conditions are
satisfactory. s -so earthquakes have been recorded of any significant
magnitude within 50 miles of the dam.

.
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SECTION 5- ASSESSMENT/REMEDIAL MEASURES

5.1 ASSESSMENT

The slope of the downstream face of Cooper Lake Dam is fairly
steep (1 on 1+). At one area, the natural groundline at the downstream toe
falls off more steeply than does the downstream slope of the embankment.

- 
- Nevertheless, neither Cooper Lake Dam nor the West Dike shows

significant signs of embankment instability. Rock cover on both embank-
ments appears In good condit ion: No significant erosion, settlement or
deterioration was observed.

In the case of Cooper Lake Dam, the source of the Isolated seepage
areas and water discoloration may be from springs which are reported to be
common In the area. In the case of the West Dike, the ponding at the
downstream toe appears to be the result of beaver dams located just
downstream of the site. In either case, excessive seepage and fines
migration through the embankments should not be ruled out until further
inves tigations are made.

The concrete spillway and downstream channel are adequate to pass
a flood equal to or less than the Probable Maximum Flood with two (2) feet
of freeboard still available between the water surface elevation and top of
dam.

5.2 REMEDIAL MEASURES

a) Cooper Lake Dam

1) Piezometers should be Installed to monitor pore pressures
throughout the embankments of Cooper Lake Dam and West Dike.

2) A boring program should be implemented In order to determine
the :.acessary design parameters to make a stability analysis of the
downstream slope of Cooper Lake Dam especially at the section where the
natural groundline is steeper than the downstream embankment slope.

3) All debris should be removed from the downstream channel,
especially near the toe of the dam where fallen trees and tree trunks could
cause considerable obstruction to flow.

-11-
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r
b. The West Dike

t 1) The beaver dams, located just downstream, should be removed In —

order to allow for further examination of the downstream toe area.

2) Plezometers should be instalLed to monitor pore pressures
throughout the embankment.

3) The downstream face of the dike should be cleared of the heavy
growth of tr ees and brush. The few trees on the upstream face should also
be cut near the groundline.
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Das — sandstone, congl omerate , shale

TEI Dgk - red shale , sandstone

• Dha - red and green shales , sandstone
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