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— 1. The structural  stabili ty analysis indicates that
the dam does not meet the minimum stability criteria
found in the “Guidelines’t developed by the Corps of

F 1 F.ngineers .

• 2. The hydraulic capacity of the outlet channef may be
inadequate to pass the ~ Probable N aximurn Flçod

• (PMF) and requires investigation.

• 3. The condition of the foundation drains at the toe
of the non-o.v~~ flow section is unknown and requires

~inv~ stigatio~~. ... 
••~ t 0

ti. Shdar keys in the non-,~overf1ow section are crackeds and requii~e investigation to determine if remedial
aq’tion is r~ecessary.

5. Seepage at the toe of the west embankment near the
west abutment is estimated to be 200 gpm. Additional

- 
seepage ~%‘a:s observed at the base of the old masonry

• dam at the toe of the new dam , and near the west
abutment toe. These areas require investigation and
possible remedial action.

The aforementioned problem areas require investigation which
should be initiated as soon as possible and completed within 1 year
from notification. Remedial measures necessary to insure the safety

• of the dam should be completed within the following year.

• 
— . 7 The discharge capacity of the spiliway is inadequate for

all flows in excess of SO percent of the P~’1r; spiliway capacity
10,300 cfs without flas1iboards.~~

Tha-_~o wi’n~~ aroblem areas were observed which require
remedial action , and thi~’ ~ctjc should be completed within the next

• I construction ~easo~~~~~~~~~~
• 1. Repair the cracked, spalled, and deteriorated

concr~te rind associated construction and
expar~sion joints of the spiliway and non—
over~ low sections, reservoir drain , and concrete
drai4 cover at the toe of the spiliway.

I / -

2. Clea~ and ~o~iito’L”~ill foundation drains at the
base/ of the spiliway and non-overflow sections.

3. Remçdve trees, brush , h~ d d~bri s from t~iie.~~rest,
.slokes, abutments , tde , and spiliway , outlet
an~ downstream chann&s from the access bridge
•to/ the•t spillway . / •

~. R~pair the masonry ~tnd wood plank ’box at toe
o~ the west emb anknjcnt (west abutment) , install
a weir. and monitor (the seepage colleoted therein.

I,

5. Install weirs at the base of the old masonry darn
- 

•
. where seepage is emanating.
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PREFAC E

Th is report is prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of 1)am s, for Phase I
Investigations. Copies of these guidelines may be obtained from
the O f f i c e  of Chief of Engineers , Washington , D.C.  2031t1- . The
purpose of a Phase I Investigation is to identify expeditiously
those dams which may pose hazards to human l i fe or property . The
assessment of the general condition of the dam is based upon
available data and visual inspections. Detailed investigation ,
and analyses involving topographic mapping , subsurface investigations,
testing, and detailed computational evaluations are beyond the scope
of a Phase I Investigation; however, the investigation is intended
to identify any need for such studies.

In reviewing this report , it should he realized that the
reported condition of the dam is based on observations of field
conditions at the time of inspection along with data available to
the inspection team. In cases where the reservoir was lowered or
drained prior to inspection , such action , while improving the
stability and safety of the dam , removes the normal load on the
structure and may obscure certain conditions which might otherwise
be detectable if inspected under the normal operating environment
of the structure.

It is important to note that the condition of a dam depends on
numerous and constantly changing internal and external conditions,
and is evolutionary In nature. It would be incorrect to assume that
the present condition of the dam will continue to represent the
condition of the dam at some point in the future. Only through

r frequent inspections can unsafe conditions be detected and only
through continued care and maintenance can these conditions be
prevented or corrected .

Phase I inspections are not intended to provide detailed
hydro logic and hydraulic analyses. In accordance with the established
Guidelines , the Spillway Test flood is based on the estimated
“Probable Maximum Flood” for the region (greatest reasonably pos sible
storm runoff) , or fractions thereof. Because of the magnitude and
rarity of such a storm event, a finding that a spiliway will not
pass the test flood should not be interpreted as necess arily posing
a highly inadequate condition . The test flood provides a measure

• of relative spillway capacity and serves as an aide in determining
the need for more detailed hydrologic and hydraulic studies,

• considering the size of the dam , its general condition and the
downstream damage potential.

~~~~~~~~~~~~~~~~~~~~~ _
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PHASE 1 REPORT
NATIONAL DAM SAFETY PROGRAM

Name of Dam : Cliff Lake Dam (I .D.  No. NY 58’4)

State Located: New York

County Located: Sullivan

Stream: Black Lake Creek
(tributary of Mongaup and Delaware
Rivers)

Dates of Inspection : November 8 , 1978 and April 20 , 1979

ASS ESSMENT

The examination of documents and visual inspection of Cliff
Lake Dam and appurtenant structures did not reveal conditions which
constitute an irr~nediate hazard to life or property. The dam, however,
has a number of problem areas which if left uncorrected could lead to
the development of potentially hazardous conditions. These areas are:

1. The structural stability analysis indicates that
the dam does not meet the minimum stability criteria
found in the “Guidelines” developed by the Corps of
Engineers.

2. The hydraulic capacity of the outlet channel may be
inadequate to pass the ½ Probable Maximum Flood
( PMF) and requires investigation.

3. The condition of the foundation drains at the toe
of the non-overflow section is uniciown and requires
investigation.

14• Shear keys in the non-overflow section are cracked
and require investigation to determine if remedial
action is necessary.

5. Seepage at the toe of the west embankment near the
west abutment is estimated to be 200 gpm. Additional
seepage was observed at the base of the old masonry
dam at the toe of the new dam, and near the west
abutment toe. These areas require investigation and
possible remedial action.

The aforementioned problem areas require investigation which
should be initiated as soon as possible and completed within 1 year
from notification. Remedial measures necessary to insure the safety
of the dam should be completed wi thin the following year .
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The discharge capucit’ of the spiliway is inadequate for
al l flows in excess of $0 percelit of the 1~’1F; spiliway capacity =

10,300 cfs without flasithoards .

The following problem areas were observed which require
remedial action , and this action should be completed within the next
construction season:

1. Repair the cracked , spalled , and deteriorated
concrete and associated construction and
expansion joints of the spiliway and non—
overflow section s, reservoir drain , and concrete
drain cover at the toe of the spiliway.

• 2. Clean and monitor all foundation drains at the
base of the spillway and non-overflow sections.

3. Remove trees, brush, and debris from the crest,
slopes, abutments, toe, and spiilway , outlet
and downstream channels from the access bridge
to the spiliway.

4~ Repair the masonry and wood pl ank box at toe
• of the west embankment (west abutment) , install

a weir and monitor the seepage collected therein.

5. Install weirs at the base of the old masonry dam
where seepage is emanating.

6. Initiate a program of periodic inspection and
main tenance of the dam and appurtenances.
Document this info rmation and develop an
operations manual .

/~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~

Geo rge Koch
• Chief, Dam Safety Section

New York State Department
of Environmental Conservation

NY • cense No. t45937
- 

Approved By: _______________________
• Col. Clark H. B~nn

New Yo rk District Engineer

I
Date : /•~ ‘ ~ ••~1( ~
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PHASE 1 INSPECTION REPORT
NATIONAL DAM SAFElY PROGRAM

CLIFF LAKE DAM, I . D. NO. NY S 8’4
DEC *l’48D-l133

D ELAWA RE RIVER BASIN
SULLIVAN COUNTY , NE1~ YO RK

SECT ION 1: PROJECT INFORMATION

1.1 GENERA L

a. Authority
The Phase 1 Inspection reported herein was authorized by the
Departm ent of the Army , New Yo rk District , Co rps of Engineers ,
to fulfill the requirements of the National Dam Inspection
Act , Public Law 92-367.

b. Purpose of Inspection
Evaluation of the existing conditions of the subject dam to
identify deficiencies and hazardous conditions , determine if
they constitute hazards to life and property and recomend
remedial measures where necessary .

1.2 DESCR IPTION OF PROJECT

a. Description of the Dam and Appurtenant Structures
Cliff Lake Dam consists of a 100—foot long unreinfo rced
concrete gravity spillway buttressed at both abutments , a 180-
foot long unreinforced concrete gravi ty non-overflow section
on the east side of the spiliway , and 2 earth emban1~nents ,
one on the west side of the spillway approximately 270 feet
long, and one on the east side of the non-overflow section
approximately 95 feet long. The maximum height of the dam
is 50 feet .

(1) Spiliway Section
The upstream face of the spiliway is vertical and the
downstream face is sloped at 10 vertical on 6.5 horizontal .
The crest is rounded . The spiliway is founded on bedrock
and keyed into bedrock at the upstream edge of the base.
The height of the spillway is approximately ‘40 feet. An

• 8” x 8” box drain located 8 feet from the upstream face
of the spillway serves to collect seepage and reduce
uplift forces beneath the spiliway . A ‘4-foot square
concrete box drain located near the west side of the
spiliway serves as a reservoir drain.

1
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(2) Non-overflow Section
The upstream face of the non-overflow section is vertical,
the crest is horizontal and ~ fe et wide , the downstream
f ace is vertical for the upper most 10 feet then slopes
at a ra te of 10 vertical to 6 horizontal down to the base.
This section is founded on bedrock with foundation drains
and bedrock key identical to that of the spillway section.
The non-overflow section has a crest elevation 10 feet
higher than the spillway .

(3) Emb ankment Sections
The upstream face of the west earth embankment section is
riprapped (18” thick) and has a slope of 1 to 3. The crest
is 20 f eet wide and composed of 2 f eet of gravel. The
downstream face is also riprapped (8” thick) and has a
slope of 1 to 2.5. The maximum height is 50 feet. The
embankment is composed of a core of “Impervious Material” ,
and “Compacted Glacial Till” sections adj acent to the core.
The core is 12 feet wide at elevation 1078 (bel ow the 2
feet of gravel for the crest) and slopes at a rate of 2
to 1 down to original grade. A cut-off trench of “Imper-
vious Material” extends from original grade down to bedrock
or impervious material and varies from 20 to 50 feet in
width . An “Impervious Blanket” , 3 feet thick, was placed
on original grade (after stripping) and extends from the
core to the upstream cofferdam used to dewater the area.
The base of the embankment on the downstream side of the
core was also stripped and “Selected Gravel and Sand” was
placed f rom the core to the rock fill toe and behind the
existing “Dry Laid Masonry Dam ” . The impervious material
behind the old dam was to be removed , the rock fill toe
placed , and the area behind the old dam brought up to the
top of the old dam by placement of “Coarse Gravel and

• Stones” . The embankment was key ed into the existing grade
at the west abutment with “Impervious Material” in the
core area. At the spiliway abutment , a concrete key wall
5 feet long and 3 feet wide extends into the imp erv4 r’us
core of the embankment.

The east embankment is identical to the west embankment
with the following exceptions :

1. The upstream slope is 1 to 2.5;
2. No clay core was noted on the plans ;
3. A concrete core wall extends a minimum

of 30 feet into the west end of the
• embankment from the non-overflow section.

Flow from Cliff Lake is not generally permitted over the spillway .
Rather, the flow is drawn-off via a ‘4 x 5 foot rock tunnel on

F the east side of the Lake to augment supply in the Swinging
Bridge reservoir. Flow from Lebanon Lake augments the flow of

• Cliff Lake via a ‘4-foot diameter concrete pipe and an open
channel .

2
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b. Location
Cliff Lake is located on the Black Lake Creek, a tributary
of the Mongaup River , app roximately 2.5 miles south of the
Village of White Lake, N.Y.

c. Size Classification
The dam is 50 feet high and is classified as an intermediate
dam (between ‘40 and 100 feet high) .

d. Hazard Classification
The dam is classified as “high” hazard due to the potential
for a chain reaction failure situation of the dams within the
Mongaup River Basin which are above the Village Mongaup .

•e. Ownership
The dam is owned and operated by the Orange and Rockland
Utility Company , 1 Bluehill Plaza , Pearl River , New York ,
Tel.: (9l~4) 627—2’4lO.

f. Purpose of the Dam
The dam provides storage for power development at the Swinging
Bridge generation plant.

g.~ Design and Construction History
The dam was constructed in 1925 and reconstructed in l9 3~3-9 .
The dam was designed by Charles H. T enny and Co. ,  200 Devonshire
Street , Boston , Massachusetts . The reconstruction was designed
by Charles T. Main, Inc., 201 Devonshire Street, Boston,
Massachusetts. No engineering information pertaining to
construction history was available.

h. No rmal Operating Procedures
Water stored in the reservoir is used to augment the storage
capability of Swinging Bridge reservoir for the generation of
electricity below the Swinging Bridge Dam . Water from Cliff
Lake is transmitted to Swinging Bridge reservoir via a ‘4 x S• foot rock tunnel located on the east side of the Lake.

1.3 PE RTINENT DATA

a. Drainage Area (sq. mi) 29.5
Height of dam (feet) so.o

b. Discharge at Dam Site (cfs)
• Maximum 1.a~iown Flood N.A.

Spiliway at Design Pool (El. 1076.8) ‘4,300
Spiliway at Maximum Pool (El. 1080) 10,300

Maximum Capacity of Reservoir drains ‘400
Total Discharge, Max. Pool io,ioo
Average Daily Discharge Variable

3



c. Elevation (ft. above MSL-Datum)
Top of Dam 1,080.0
Design Pool 1,076.8
Spiliway Crest 1,070.0
Pool Level with Flashboards - if any 1,071.2
Tailrace Channel 1,030.0
Invert Reservoir Drain Outlet 1,036.0

d. Reservoir
Length of maximum Pool , miles 2.25
Length of Shoreline (Spiliway Crest) miles 6.20
Surface area (Spiliway Cr est) acres igo.o

e. Storage , (Acre-feet)
Spiliway Crest 2 ,800
Maximum Design Pool ‘4 ,100
Top of Dam 5 ,000

f . Dam
Type: Concrete Ogee Spiliway and Abutments, Earth Embankments
Length (ft.) 610
Upstream slope 3:1
Downstream slope 2.5:1
Impervious Core Materials: Fine Sand & Clay

Crest Elevation , f t .  1,080
Crest Width , f t .  20
Grout Curtain None

g. Spiliway
Type:
Length , f t .  100
Crest Elevation MSL 1,070
Upstream Channel : Natural Fill
Downstream Channel : Concrete

h. Regulating Outlets
‘4’ x ‘4’ Sluice Gate , Operat ed Manually

• at the Spiliway .
‘4’ x 5’ Rock Tunnel to Swinging Bridge
Reservoir

i. Reservoir Drain
‘4’  x I L’ Drain at the Spiliway

‘4
/
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SECTION 2: ENGINEERING DATA

2.1 DESIGN

a. Geo1og~jThe Cliff Lake Dam is located in the “Appal achian Uplands”
physiographic province of New York State. This province (the
northern extreme of the Appalachi an Plateau) was formed by the
dissection of the uplif ted but flat lying sandstones and shales
of the Middle and Upper Devonian Catskill Delta. Relief is high
to moderate . Maximum dissection occures in the Catskill Mountain
area , where only the mountain peaks approximate the original
plateau surface. Drainage is generally south or southwest toward
the Delaware River system.

b. Subsurface Investigation
Subsurface investigation was conducted about 1938 , and this
information has been included in Appendix C Drawing ~l3O0-52. In
general , the borings indicate that the soils at this site are of
glacial till origin (sand , clay , and stone of varying mixtures)

• over gray sandstone and shale bedrock.

The “General Soil Map of New Yo rk State” prepared by Cornell
University , Agriculture Experiment Station indicates that the
surficial soils are of the Lackawanria series. This soil series
has poor internal drainage characteristics. Boulders are common
and the depth to bedrock is variable.

Sandstone bedrock was observed to outcrop in the channel below
• the spiliway , the downstream channel , and at the abutment of the

• access bridge below the old dam.

2.2 CONST RUCTION RECORDS

• The only information regarding construction of the dam is the
year of construction 1925 and the year of reconstruction 1938—9 .

2.3 OPERATION RECORD

All information concerning operation and maintenance of the dam
is on file at the Swinging Bridge power house.

2. 11. EVALUATION OF DATA

Some of the data presented in this report has been made available
• by representatives of Orange and Rockland Utilities, Inc . This

• information has been invaluable in the preparation of this report.
All information gathered appears to be adequate and reliable for
Phase I Inspection purposes.

S
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SECTION 3: VISUAL INSPECTION

3.1 FINDINGS

a. General
Visual inspection of Cliff Lake Dam and the surrounding watershed
was conducted on November 8 , 197 8 and April 20 , 1979 . The weather
was clear and the temperature ranged in the fifties. The reservoir
level at the time of inspection was 1067.5 (USGS) . Flashboards
~~~ feet in height were in place at the time of the inspections ,
although the lake level was below the crest elevation.

b. Spiliway Section
Surface spelling of concrete was evident particularly at the
construction joints . The wingwalls are cracked and deteriorated.
Hairline cracks ~iere noted in the spiliway concrete. A 1-inch
opening was observed at the contact of the spillway toe and the
apron. No indication of recent movem ent and no seepage was observed .
(See Photo *3~ A 2-inch diameter pipe was protruding from the
spiliway ; purpose unlciown. Two rectangular drains were noted at
the base of the spiliway . (See Photo #14) These drains provide
relief of seepage and uplift forces beneath the spiliway and non-
overf low sections (See sketch Appendix C , Section 6 , and Appendix
C , Drawings #1300-56 and 1300-57 for drain details) . Seepage from
these drains was clear and estimated to be 5 gpm from the west drain
and 8 to 10 gpm from the east drain . Approximately 1 gpm was evident
seeping f rom the east wingwall drain . These drains are partially
blocked with debris and vegetation. The area behind this wingwall
is sof t  and wet with vegetation present having an affinity for water
(See Photo #3B) .

Seepage from spillway area flows into a narrow outlet channel .
This channel is formed from the natural bedrock , and the west
spiliway wingwall seepage was rusty , and deposits of rust were
evident in the spiliway arid outlet channels. (See Photos #111. & 16)

Considerable tree growth and debris was observed in the outlet
channel and spillway channel . An access bridge also constricts• the spiliway flow below the dam . (See Photo #15) The outlet
channel is extremely narrow and overtopping of the channel walls
may result during high flow conditions.

c. Non-overflow Section
Surface spalling , calcification, and deterioration was evident in
the non-overflow section of the dam particularly at the construction
j oints,along the top of this section and at the east wingwall of the
spiliway (See Photos #S,6,&7). Surface spalling on the eastern most
panel of the downstream face was 2 to 3 inches (Photo #7) ; on the
upstream face spelling was approximately 6 inches at the western
most construction joint. Numerous hairline cracks were evident,
and 2 of the vertical shear key s at the construction joints had
hairline cracks through the shear key, indicating reduced strength
of the key. A large depression at the base of the non-overflow
section was observed (See Pho to #7) . The size of the depression

• was 28 feet long, 5 feet wide , and 3 feet deep . The origin of
the depression is unknown. No evidence of seepage or erosive

6
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fo rce was apparent , which would be needed to create this
depression. This area may have been the remnants of con-
struction excavation , or post construction excavation to clear
the foundation drain outlets.

The plans indicate that 3 foundation drain outlets were
installed at the toe of this section. Apparently , backfill at
the toe obscured these outlets. Seepage encountered in the• backfill of the east spiliway abutment may result from these

• outlets.

d. Earth Emb ankment Sections

(1) West Embankment Section

The horizontal and vertical alignment of the west embankment
section appears to be good . No • evidence of surface cracks
or movement of the slopes, crest, toe, or area beyond the
toe was observed. (See Photos *1 & 10) Small trees were
evident on the upstream and downstream slopes , and at both
abutments. The upstream and downstream slopes are riprapped.
A large depression was observed in the original grade beyond
the west abutment , the origin of which is unknown . Trees
growing in the depression indicate that this depression is
not of recent origin . (See Photo *13) No erosion at the
abutments was apparent .

No seepage was encountered on the slopes , at the toe , or
beyond with the following exceptions : Seepage was observed
at the west abutment downstream slope near the toe of the
embankment. The seepage was collected by a deteriorating
ma sonry and wood plank box , 7 feet long , 1.11. feet wide , and
3 feet deep . (See Photo #12) Deteriorated stoplogs were
in• place at the outlet end of the box to form a weir. At
the time of the second inspection , 0.2 feet of flow was
observed over the weir. Flow from this box was transmitted
toward the old dam via an 8” steel pipe. Thereafter , the
flow is dispersed through the porous backfill of the old dam
and was observed exiting through the joints of the old
masonry dam in an area approximately 25 feet wide . (See
Photo *11) The flow was observed to be clear . Flow over
the box w~ir is estimated to be 200 gpm. Weir measurements
are recommended at the box and at the toe of the old dam to
determine if the seepage at the old dam is completely from
the box. The old dam is approximately 100 feet below the
toe of the new dam, and the area behind the old dam has beer
filled to its top elevation. (See Photo *10) . In addition ,
to the seepage at the west abutment , a soft wet area near
the toe and approximately 15 feet east of the masonry and
wood plank box was noted ; no flow was apparent.

~~~~~~~~~



(2) East Embankment Section

The ho rizontal and vertical alignment of the east embankment
section appears to be good. No evidence of surface cracks or
movement of the slopes , crest , toe , or area beyond the toe was
noted (See Photo *5) . Small trees were evident on the upstream
and downstream slopes , at the east abutment, and on the crest
of the embankment . The upstream and downstream slopes are
riprapped. No evidence of seepage was encountered on the slopes,
at the toe or abutments, or beyond the toe of the east embankment
section.

e. Down stream Channel
The downstream channel is partially bedrock formed. Numerous small
trees , debris , and rock outcrops were observed. The side slopes
appear to be stable with no unusual erosion problems observ ed . A
narrow access bridge crosses the downstream channel approximately
50 feet below the old masonry dam. A sketch of this bridge is
included in Appendix C. The bridge Is used solely for maintenance
and operation purposes by Orange arid Rockl and Utilities. (See
Photos *114,15 & 16)

f. Reservoir
There are no visable signs of instability or sedimentation problems
in the reservoir area..

~~~~ Instrumentation
No instrumentation was in use at the dam, other than a staff

• reservoir gage located at the west abutment of the spillway .

h. Reservoir Drain
A 14—foot square concrete box drain located at the west edge of the
spillway, with valve controls at the west spiliway abutment serves
as a reservoir drain.

The concrete at the drain is deteriorated at the outlet with
• reinforcing bars exposed. Slight seepage and calcification was

evident in the wells of the drain initiating from the joint between• the top and walls of thç box drain. (See Photos *8 & 9) the
concrete slab at the west end of the spillway channel which covers
the reservoir drain is deteriorated and some reinforcing is exposed.

• Surface spalling was noted particularly at the construction joints.

The drain was reported to be operative .

3.2 EVALUATION OF OBSERVATIONS

No observations were noted which would indicate that the dam is in
• imminent danger. However , a number of problem areas may have the

potential for the development of hazardous conditions if not monitored
or left uncorrected. The significant problem areas and remedial action
requirements are as follows:

a. Spiliway S~ction

1. Significant deterioration of concrete particularly at the construction
j oints require repair.

8
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2. The foundations drains should be cleaned of debri s and
vegetation, and monitored periodically to determine the
influence of seepage and uplift .

3. Remove tree, vegetative growth and other debris in the
spiliway channel, at the abutments arid along the tailrace
channel .

11. . Investigate the condition of the narrow outlet channel to
determine if sufficient capacity exists within the channel
to pass the ~ PMF , without overtopping of the channel or
damage to the earth embankment portions of the dam.

b. Non-overflow Section

1. Significant deterioration of concrete of the non-overflow
section should be repaired.

2. Investigate the condition of the shear keys to determine if
the necessary strength is available to resist the shear
fo rces.

3. Investigate the area at the toe of this section to determine
the condition of the foundation drain outlets and the large
depression. Drains should be kept free of debris and an
outlet of sufficient capacity installed and maintained to
assess the conditions of seepage and uplift beneath the dam.

14~ Se~page observed exiting from behind the east spillway abutment
should be investigated. This may be related to the adjacent
foundation drain system.

c. Earth Embankment Sections

1. Repair the masonry and wood plank box at the toe of the
west embankment near the west abutment. Install a new sharp
crested weir and monitor the seepage therein.

2. Monitor the seepage by the use of weirs at the base of the
old masonry dam and compare with the seepage from the box at
the abutment. Monitor the seepage at the toe of the west
embankment near the box at the abutment. Additional seepage
investigations may be required after analysis of the weir
flow information.

3. Remove the trees encountered on both embankment sections of
the crest, slopes, abutments, and area beyond the toe of the
dam .

d. Downstream Channel
Remove all trees and debris found within the downstream channel
immediatel~ above the access bridge to maintain a clear channel
between th~ iam and the bridge.

e. Reservoir Drain

1. Repair the deteriorated concrete of the reservoir drain.
Repair the construction joints within the drain .

~~~~~~~~~~~~~~~~~ -• •~~~ • ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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• 2. Repair the deteriorated concrete slab which was poured
• above the reservoir drain.

I
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SEC TION 4.: OPERATION AND M~.INTENANC E PROCEDURE

14.1 Procedure

Cliff Lake provides additional storage to augment the supply of
Swinging Bridge reservoir from which power is generated. Lebanon
Lake, which lies to the west of Cliff Lake also augments the flow.
The flow from this lake is controlled wi th a 14-foot by 5-foot
rock tunnel on the east side of the lake. Flow from Lebanon
Lake is controlled by a 4.-foot diameter concrete pipe. All valves
and control systems are remotely operated by the system operators
located on Dolson Avenue, Middletown, New York.

• 4.2 Maintenance of the Dam

The dam has not been maintained in proper condition. Deterioration
of concrete and vegetative growth were observed .

11. 3  Maintenance of Operating Facilities

The reservoir drain and valve , and the tunnel system connecting
Cliff Lake to Swinging Bridge reservoir is reported to be
operational. No operations manual is on file. A record of
maintenance operations is on file with the maintenance staff.

11.4. Warning System In Effect

A recently updated warning system and emergency action plan for all
Orange and Rockland Utility dams is on file with the appropriate
personnel. This plan was developed in accordance with the Federal
Energy Regulating Commission’s standards and is included in
Appendix C.

14.5 Evaluation

The structure is in need of considerable maintenance. A program
of periodic inspection and maintenance should be initiated as soon
as possible. This information should be documented for future
reference.



SECTION 5: HYDROLOGIC/H~(DRAULIC

5.1 Drainage Area Characteristics

The Cliff Lake Dam is located on the Black Lake Creek, a
tributary of Mongaup River. The drainage area at the dam
site is 29.7 square miles. The topography is characterized
by steep slopes interspersed with swamps and lakes. Toronto
Reservoir lies within the drainage area about 14 miles upstream
of Cliff Lake Dam.

5.2 Analysis Criteria

Cliff Lake is augmented by Lebanon Lake (drainage area 7.8
square miles) through a 14-foot diameter concrete pipe and is
drained by Swinging Bridge Reservoir (drainage area 118 square
miles) via a 4.’ x 5’ rock tunnel. The Cliff Lake drainage area
is exclusive of Lebanon Lake and Swinging Bridge Reservoir
drainage areas. Both the inflow from Lebanon Lake and outflow
to Swinging Bridge Dam were excluded from the analysis.

Lake Superior , Black Lake , Toronto Lake, and Toronto Reservoir ,
which lie in the Cliff Lake drainage area upstream of the dam,
were not analyzed individually in respect of their flood retarding
capaci ties .

Info rmation on the standard proj ect flood (SPF) for the Cliff
Lake Dam and its watershed was obtained from the “Uppe r Delaware
River Basin Hydrologic Flood Routing Model” prepared in 1976 by
Water Resources Engineers , Inc. for the New Yo rk District of the
U.S.  Army Corps of Engineers . The rainfall-runoff mathematical
model HEC-1 developed by the U.S. Army Corps of Engineers was
used to reconstitute major floods and to simulate the SPF
considered in the study. The SPF is approximately one-half of
the Probable Max imum Flood (PMP).

The Cliff Lake Dam Watershed consists of sub-basin 119 and
northwestern part of sub-basin 51. The inflow was routed through
the reservoir and the peak outflow was 6 ,4.00 of s due to SPF .

5.3 Spillway Capacity

The ungated ogee spillway is 98 feet long, and the maximum head
possible between the crest of the spillway and the top of the dam
is 10 feet. However , the crest of the spillway is topped by 1.2—
foot high flashboard reducing the maximum head to 8.8 feet. The
computed capacities of the spiliway at maximum head (top of dam)
are 8 ,500 cfs with flashboards and 10,300 cfs without.

5.4. Reservoi r Capacity

The reservoir ’s capacity is given below :

EL. (feet) Capacity (acre-feet)

Crest of spiliway 1070.0 2,800
Top of flashboards 1071.2 3,000
Top of dam 1080.0 5,000
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The storage capacity curve is shown in Appendix D. The curve
indicates a surcharge storage of 2200 acre-feet above the crest
of spillway and is equivalent to a runoff depth of 1.39 inches
over the drainage area.

5. 5 Flood of Record

No records of highest or lowest water levels on discharges were
available from Orange and Rockland Utilities , I~~ .

5 .6 Overtopping Potential

The maximum capacity of the spiliway is 10 ,300 cfs compared to
a PMF of 12 ,800 cfs, and a ~j  RIP of 6 ,4.00 cfs . Hence , the
spiliway can pass the ~ RIP and 80 percent of the PMP . There will
be no overtopping of the dam due to ~ RIP. However, the dam will
be overtopped by 10 inches due to RIP.

EVALUATION

The spillway is adequate to pass ~ PMF, but inadequate to pass RIP.
The spillway can, however, pass 80 percent of PMP without overtopping.
The capacity of the narrow outlet channel may be inadequate to pass the
RIP without damage to the toe of the earth embankment. An investigation

is required to determine if additional outlet channel capacity is
necessary . 

_ _ _ _ _  
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SE CTION 6: STRUCTURAL STABILITY

6.]. Ev~1uation of Structural Stability

a. Visual Observations
The following observations are indicative of problems in
connection with the stability of the earth embankment and
concrete portions of the dam:

1. Concrete Portions

(a) Significant deterioration of concrete surfaces ,
including cracking particularly at construction
joints .

(b) Cracking of the shear keys within the non-overflow
section.

2. Earth Embankment Portions

(a) Significant seepage (approximately 200 gpm)
observed flowing through masonry and wood plank
collection box near west abutment toe.

(b) Soft  wet area adjacent to west abutment toe.

• (a) Significant seepage flowing from base of old
masonry dam which is at least in part due to
west abutment seepage.

b. Design and Construction Data
No design computations or construction information concerning
the structural stability of the dam was available. However ,
a structural stability analysis of the non-overflow and spiliway
sections of the dam was performed for the purposes of this repo rt
and is as follows:

Case 1 - Normal water surface (Elevation 1070), no tailwater,
uplift.

Case 2 - Identical to “Case 1” with 5 kips/ft . ice load .
Case 3 - Probable Maximum Flood (Elevation 1080.9) , no

tailwater , uplift .
Case 4 - One-half Probable Maximum Flood (Elev ation 1077.5),

no tailwater, uplift.
Case 5 — Identical to “Case 3” with 5’ tailwater.
Case 6 - Identical to “Case 4.” with 3’ tailwater.

iLL
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Spiliway Section (Middle 1/3 = 10.3 to 20.7)

Factor Safety Location of Resultant Factor of Safety
Case Overturning from toe Sliding

1 2 .35 13.1 5 .50
2 2.02 11.4.7 5.24
3 1.4.2 6.9 3 .54
4. 1.62 8.9 3.99
5 1.32 6.3 3. 118
6 1.54. 8.6 3 .95

Non-overflow Section (Middl e 1/3 = 6.3 - 12.7)

Factor Safety Location of Resultant Facto r of Safety
Case Overthrnin~g from toe Sliding

1 2 .33 8.6 14.0
2 1.77 6. 5 11.7
3 1.20 2.7 6.58
11 1.4.6 5.0 8.09

These results indicate that the structure is stable for all, loading
conditions except cases 3 thru 6 for the spiliway section, and
cases 3 and 4. for the non-overflow section. No seismic analysis
was conducted due to the small coefficient recommended for this
seismic zone. It is recommended that further investigation be
conducted to determine if remedial action is required to achieve
the minimum recommended factors of safety . Information concerning

• the stability analyses perfo rmed is included in Appendix F.

a. Operating Records
No operational problems were reported which would influence the
stability of the structure.

d. Po st Construction Changes
No post construction changes were reported.

e. Seismic Stability
• The dam is located in Seismic Zone 1. No seismic analysis is

warranted.

L 
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SECT ION 7: ASSESSMENT/RECOMMENDATIONS

7 .1 Assessment

a. Saf ety
Tha Phase 1 Inspection of Cliff Lake Dam did not indicate
conditions which constitute an immedi ate hazard to human l ife
or property. The dam, however, has a number of problem areas
if uncontrolled may have the potential to develop into hazardous
conditions.

b. Adequacy of Information
The information reviewed for the purposes of the Phase 1
Inspection Report is considered adequate .

a. Urgency
The f ollowing investigations should be initiated as soon as
possible and completed within 1 year from notification:

1. Structural stability of the dam.
2. Capacity of outlet channel .
3. Adequacy of shear key s in non-overflow section .
4. . Condition of foundation drains at base of concrete

sections .
5. Repair, installation, monitoring and analysis of weirs

at points of seepage within and below the west embankment
section .

Remedial action concerning these investigations should be completed
wi thin 1 year from completion of the investigations.

d. Need for Additional Investigations
• Investigation is required in the following areas : structural

stability of the dam , capacity of the outlet channel to pass
the ~ RIP without detrimental affects to the dam , adequacy of
non-overflow section shear key s , condition of foundation drains ,
and seepage of the west embankment section.

7.2 Recommended Measures

a. Results of the required investigations will determine the
type and extent of remedial measures necessary .

b. Repair cracked, spalled, and. deteriorated concrete portions
of the spiliway section, non-overflow section, reservoir
drain , and its cover slab. Repair all construction and
expansion joints.

a. Clean and monitor all foundation drains at the base of the
spillway and non-overflow sections.

d. Remove tree , vegetative growth and debris from the crest ,
• slopes , abutments , toe , spillway channel , outlet chann el ,

arid downstream channel above the acc ess road bridge.

-~~~~~~~~
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•

e. Repair the masonry and wood plank box at the toe of the
west embankment near the west abutment. Install a new
sharp crested weir and monitor the seepage .

f. Install weirs and monitor the seepage which is exiting
from the base of t

~ie old masonry dam.

g. Initiate a program of periodic inspection and maintenance
• of the dam and appurtenances. Document this information

for future reference. Also , develop an operations manual .

I
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VISUAL INSPECTION CHECKL I ST

1) Basic Da ta

a. Genera l

Name of Dam ¼. L  F F L_ ‘~~~~~
-
~~~

I .D.  I ~~~ S~~4

Locat ion : Town L~~Mi~~~~~A~~r~ County ~~~~~~~~~~~
St ream Name ~~~~~~~~ LA~I’-~~ C~~~~~~K

Tribu ta ry of ~~~~~~~~~ Q~v~~~

Long i tude (W) , La titude CN ) 140 _ 4.7~~4O ’ 4113 5 ’ c,O ”

Hazard Ca tegory C

Date(s) of Ins pection ~ ov 8 , ~~~~~ ~r~’~.tL zcJ 1

Weather Condi tions ~~~~ ~~~~~~~~ ~~~~~~~~~ -

b. I nspection Personne l ~~ ø-~~~~~r~
-r C—~~- -~~ J~+A~’4M.4b .L~~~~sv~

c. Persons Con tacted K.El~J F t~~~ Lb

~~~~ z r U ’~)e~ ~~~ 42.~~- ’~o~~1

d. History :

Da te Cons t ruc ted i iZ ~~ ~~.sc~~~~~~
-,�~,..’c i-&j~ ~~~~~~~~~~

Owner OR4~~
(
~E A~~~ ~~oc~4~.LAr’J.~~ U’ LC rtc~~~If~.

’,

Des igner ~~~~~&f~.L~~ç (4- T~~~j’jr £ C-c’, ~~‘c ~ ~~~~~~~~~~~~ ~,r., ~~~~~c..-’-c,n , -t&~-s~.e.~~~c .%I: (
~~~A c -r- MAIPJ ~~~J C.. 

- Lol b c~~~~’~-~ ~
-r-4 ~~~~~~~~~~Construc ted by 

_____________________________________

2) Technica l Da ta

Type of Dam (0 Nc ç ~C ~~E A .r r¼It €~J1’ , ~~A~ .’ r*  ~~M~~~~~~4~ rJ T .

Dra i nage Area zg - 
~~~~~~~~~

He ight 5o Length i ’~ c’ ~~~~~r (c .AP4~arw ~e/~.ii.)

Upstream S lope 
~~. 5 ; I Downstream Slope 2~ S : j  ~~~~~~~~~~~~~~~~~
0

I 
— ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



_ _ _  
_ _ _

- —-• •
~~~~~~~

• -
~~~- - —,~~~• -‘~~~~~~~ -- - - ~~~ • - • -~~~~~~~~~~~ —-~~

-•
~~~~

—-
~~~
-
-

~~~

2) Technical. Da ta (Cont ’d.)

Externa l. Dra ins : on Downstream Face ~~~ I~~--I I~~ @ Downs tream Toe IVI , .’J~~~

Interna l C omponents : E M ~~~A N ’~.M ~~ i’J —t

Impervious Core ~~~~~~~~~~~ i—i Ar ~~~. A L

Dra ins 
-

Cutoff  T~~e ~~~~~~~~~ ~~~~~~~
Grout Curtain

20 FEE T

~~~~~~~~ ~4_$a4 ~~~~~
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3) Emban kment

~~~~~~ ~~~~~~~~~~~~~~ .ec~s~ o~~~ ~~~~~~ ~~~ 4
a. Crest

(1) Vertica l Align ment ~~ oc~ c.C..-GLL..%..

(2) Horizonta l Al ignme nt Ctrn,~-~1 c~~~~—~~~~-~

(3) Surface Cracks ~~~~~~~~~ O osRJw t4

(4) M iscellaneous —

b. Slopes

(1) Undes i rable Growth or Debris , Anima l Burrows S,..-,~J,& 4’r.~~

à - .~ we~ —, t,.,~t’J- ~~~~~~~~~~ (~~a~~~S~v.ea~~~ 4,1 cC -  ~~~~~~~~~~ o~ & tvt

(2) Sloughing , Subsidence or Depression s ~~~~ ~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~

~~ cA~~~~v~.cc i 4L.... ...- ‘~.-b r~ .ç ~ ~, ~~ c.a.. c 
4- ~~~~~~~. o

(3) S lope Protection ~ ~~~~~~~ ~~~~~~~~~~

~~~~~~~~ ~4 ~~~~~~ t-r~-~e~.’.j~ -

(4) Surface Cracks or Movement at Toe ~~~~~ ~~~~~~~~~

(5) Seepage S4~ ~~~~~~ c~xe~~. ~~~~ c~~~i-~e4~ I ~~~~
• ~.aD~e ~-E’e. 5 ~~~~ eo~c~ ~, ‘~- ccr~ia-i4
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CHECK LIST FOR DAMS
HYDROLOGIC AND HYDRAULIC

ENGINEERING DATA

AREA-CAPACITY DATA :
- 

Elevation Surface Area Stora ge Capacity
(ft.) ‘- (acres) ( a c r e — f t . )

I) Top of Dam 1030 0 Z 4 t ~ 5000

2) Design High Water
(Max. Design Pool) 

________  
— 41cc

3) Auxiliary Spillway
Crest — —

4) pool Leve l with
Flashboards ( 0 1 1 Z 2.OO

5) Service Spiliway
Crest I O ’lO•p ..~~~j 9 o  

_ _ _ _ _  _ _ _ _ _

DISCHARGES
Vo lume

(cfs)

1) Average Daily 
___________

2) Spi llwa y @ Maximum High Water 10, ‘~oo

3) Spillway @ Design High Wa te r —

4) Spiliway @ Auxiliary Spiliway Crest Elevation —

5) Low Level Outlet - 4cc

6) Total (of all facilities) @ Maximum High Water ~~.7C 0

7) Maximum Known Flood 
__________
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CREST: ELEVATION: ~~~~~~ —

Type: ~~~~~~~~~~~~~~~~ A \ ~~ ’~ T

W i dt h~ 5 ~~~~~~~~~ Length: 
_ _ _ _ _ _ _  —- F~6er .

Sp i l l o v e r  C~~~~.~~-r~
- C)-

~-~~~
Location ~~~~~~~~~~ C 1~~T ~~~~~

- - 
~~~~~~

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

SP I LLWAY:

PR I N C I PAL EMER G EN CY

-— 
Elevation 

______________  ____________

___________________________ Type 
______________  ____________

________________________________ 
Width 

________________ ______________

~~pe of Contro l

— U~~.-~ ’ - IzcL...eb Uncontrolled 
________________ _____________

Controlled :

________________________ 
Type 

________________ _________—

(Flashboa rds ; gatej

_________________________________ 
Number 

__________________ _______________

Size/Length 
_________________ _______________

I nvert Ma terial 
__________________ _______________

Anticipated Length
of operating service 

______________ _______________

__________________________ Chute Length 
________________  _____________

2?, F~ e’i Height Between Spillway Crest -

& Approach Channel Invert
(Weir Flow)

_______________
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OUTLET STRUCTURES /EMERGENCY DRAWDOWN FACILITIES:

Type : Gate 
- 

Sluice 
_______ 

Conduit ~“ Penstock 
_______

Shape : 4 ~(4 ~~~~-J~- ~oo c

Size : 4’ 4
1

Elevations: - 

Entrance Invert 1o41-0 -

Exit I nvert —

Ta llra ce Channel: Elevation —

FIYDROMETER OLOG I CAL GAGES:

Type : 
_____________________________________________________

Location: 
___________________________________________________________

Records:

Date —

Max. Reading —

FLOOD WATER CONTROL SYSTEM :

Wa rn i ng System: 
_______________________________________________

Method of Controlled Releases (mechanisms) :

a1i~ ~ ( C~L~_cQ ~
I 0. 4 x 5.’ -.,-~ ~ K.. 4-b,. ~~J -
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______________________________
DRAINAGE AREA : 2.(-j —; ~~~~~~~ ~~~~~~~

DRA I NAGE BASIN RUNOFF CHARACTER ISTICS:

Land Use - Type: 
________________________________________________________

Terrain - Relief:  
__________________________________________________

• Surface - Soil :  
__________________________________________________

Runoff Potential (existing or planned extensive alterations to existing
(surface or subs urface conditions)

~\)oftJ~~

Potential Sedimentation problem areas (natura l or man—made; present or future)

k~, ~ ~

Potentia l Backwater problem areas for l evel s at maximum storage capacity
inc lud ing surcharge storage :

Dikes - Floodwalls (overflow & non—overflow ) - Low reaches along the
Reservo ir perime ter:

Location : 
____________________________________________________

Eleva t Ion : 
_______________________________________________________

Reservoir:

Length ~ Maxi mum Pool 2 2 5  (Miles)

Leng th of Shoreline (~ Sp i l l wa y Crest) 6z (Miles)

1’ 
- . - I., 
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• CLIFF LAKE DAM
STABILITY ANALYSIS

A stability analysis was performed on the subject dam with the use
of a Texas Instruments Model *TI-59 Programmable calculator. A
listing of the program may be obtained upon request.

Spiliway Section

The following cases apply for the spillway section:

Case D escription of Loading

1 Normal loads, full uplift, no tailwater, reservoir at 1070.

2 Ice loading (5 K/f t . ) ,  full uplift, no tailwater, ice at
1069 ft.

3 Probable Maximum Flood (PMF) , reservoir at lo8o.g , 10.9
f t .  over crest , full uplift , no taliwater.

LI. ¼ RIP, reservoir at 1077.5, 7.5 ft. over crest, full
uplift, no taliwater.

S PMF, same as Case ~3 with 5 feet of tailwater.

6 ¼ PMP , same as Case *‘4- with 3 feet of tailwater.

Non-overflow Section

The following cases apply for the non-overflow section:

Case Description of Loading

1 Normal loads, full uplift, no tailwater, reservoir at 1070.

2 Ice load (5 K/f t . ) ,  full uplift, no tailwater, ice at 1069.

3 RIP , reservoir at 1080.9 , 0.9 feet over top of dam , full
uplift, no tailwater.

LI. ¼ PMF, reservoir at 1077.5, 2.5 feet below top of dam,
full uplift, no tailwater.

NOTE: A shear key located at the heel of the dam contributes to the
sliding resistance of the dam. The stability analysis does not
include this option. Therefore, the additional calculations
below the computed factors of safety are shown to account for
the benefit of the shear key. — 

- .-~~~~~~~~~ .• -~~~~~~~~~~~~~~~~~~ -— ~~~~~~~~~- .- -- ---- —
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INPUT FOR STABILITY ANALYSIS PROG RAM
SPILLWAY SECTION

Input Parameter Value

Case 1 Case 2 Case 3 Case ‘4- Case 5 Case 6

0 Unit Weight of Dam 0.15 0 .1~ 0.15 0.15 0.15 0.15
(K/f t.-~)

1 Area ~f Segment *1 718.6 718.6 718.6 718.6 716.8 716.8
(ft. ) -

2 Location of Center of 20.67 20.67 20.67 20.67 20,.67 20.67
Gravity from toe (ft.)
Segment *1

3 Area of Segment *2 0 0 0 - 0 0 0
(ft.2)

~1- Location of CG from 0 0 0 0 0 0
toe , Seg. *2 (f t . )

5 Area of Segment *3 0 0 0 0 0 0
(ft. 2)

6 Location of CG from 0 0 0 0 3 0
toe, Seg. *3 (ft.)

7 Total Base Width of 31.0 31.0 31.0 31.0 31.3 - 31.0
Dam ( f t . )

8 Height of Dam (ft.) ‘-1-0.0 ‘-1-0 .0 ‘-1-0.0 ‘40.0 ‘-1-0.0 ‘-1-0.0

9 Ice Loading (K/L .F.) 0 5 .0 0 0 3 0

10 Coefficient of Sliding 3.6 0.6 0.6 0.6 0.6 0.6

11 Unit Weight of S-uil 0 0 0 0 0 0
(K/ft.3)

12 Coefficient of Active 0 0 0 0 0 0
Soil Pressure - Ka

13 Coefficient of Passive 0 0 0 0 0 0
Soil Pressure - Kp

lL~ Height of Water over 0 0 10.9 7 . 5  10.9 7.5
Top of Dam (ft.)

15 Height of Soil for 0 0 0 0 0 0
Active Pressure ( f t . )  -

16 Height of Soil for 0 0 0 0 0 0
Passive Pressure (f t . )

17 Height of Water in 0 - 0 5.0 3.0 5.0 3.0
Tailrace Channel (ft.)



J r~~~ - —.--—.---- — — —-
~~

- — -
~~~~

—
~~~~~

-
~~ 

- — ---- -- - —— - - -— — —- -  -
~~— — ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

- —
~~~~~~~~

INPUT FOR STABI LI TY ANALYSIS PROGRAM
SPILLWAY SECTION

input Parameter Value

Case 1 Case 2 Case 3 Case ‘4 Case 5 - Case 6

18 Unit Weight of Water 0.06211- 0.062(4 0.062(4 0.06211- 0.062(4 0.062(4
(K/ft .3)

19 Area of Segment *‘4 0 0 0 0 0 0
(ft . 2)

20 Location of CG from 0 0 0 0 0 0
toe, Seg. *11- (ft.)

‘1-6 Height of Ice Load or 11-0 -39 ‘40 (40 ‘40 ‘40
Active Water

‘49 Location of Foundation 8.0 8.0 8.0 8.0 8.0 8.0
Drains from Heel (ft .)

NOTE: On the suceeding pages the fo11owi~g notation will be used:

(a) is the facto r of safety for overturning; -

(b) is the location of the resultant from the toe;

Cc) is the factor of safety for sliding without the benefit of
• resistance from the shear key ;

(d) is the factor of safety for sliding with the benefit of
resistance from the shear key . 
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Cliff Lake Dam
Stability Analysis

Spillway Section

Case 1 Normal Loading Case 2 Ice Loading

L
N O

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

(a) 
~~~. - 34 9 C4 1 94 1  -

(b) ~ : L ~~~~ - .1:.
(c) ._—~~~~

- _ _ _
~~~~~

-
~~~~~~ -..i

- (a) a. O1S’967:345
5. x Width of shear key (ft) (b) i i .457~ :3157
1. ::<: Depth ~f Section

2 (f t) (c) L42159~~521144. x Inches per foot
:~ rIfl . ~hear Strength of Concrete *pe~ inches 2

1000. = Pounds per Kip
216. Shear Resistance of Key (Kips) a’1A . +
2 16. + 216. RCL
21 6. R CL

45 53. :33336
53. 6836 Sum of Resisting Forces 58. 83336
~~~~~~ ~. d . I G  = for Sliding (Kips) 274. 83336

2~~4. 5:3:36 274. 33336
274. 68:36 ÷ 274. 33:336
~~‘4 p - - ~~~~ . 7’4 ~~~~~~ PCL
2 ’4. 5336 RCL 29

29 47. 4552
~~~~~ . 92 Driving force of Water 4~ 

c • .  +
~~~~~~ 92 + (Kips) triangular distribution 

~~
, 4552 R CL

49. 92 RCL 31
31 0.

• - 0. Driving force of water (Kips) ci. +
0. + R

~~h ~~~~~ for water height 
~~~~~

‘ 4552 F:CL
49. 92 RCL 9

9 5.
0. Driving force of Ice (Kips) s. +
Ii ÷ Driving force of Active So~1 

~~~~~ 4~~52 RCL
4c1 ~~7 R t::L - (Kipsj on upstream sid e or dam.

- 

36~~ Sum of Driving Forces for Sliding (Kipç~.o. - ci .
i:. ) 52. 4552

49. 92 52. 4552 =

49. 92 = 
- (d) 5. 2:39 :3 -92091 -

(d) ~~~. 5’:’2475962 c.c. ~
.1

I

______ 
•-1 

—~~~~~~~~~~~~~~~~~~~~~~~~~~~ - -~~~~~ - - -~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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Cliff Lake Dam
Stability Analysis
Spiliway Section

CASE 3 PMY w/o Taliwater CASE (4 ¼ PFM w/o Tailwater

‘~‘44 ~~~~~~~~~~~~~

• - •  ~~‘:~‘•.~ 
-. .- --“

- .

(a) - .  

(a) 1. ~ 1 ~~~ 42 1~(b) 6. 92353 165~ - (b) :3. ~ 3214flP,47(c) . ~-:- :- ‘1c’G-G’ 9 - 

(c) .

4. 

4-216. + 
216. +216. RCL 
216. RCL- 45~ 4557. iJ5~~~~5 

57. 5604051216 = 
57 5~~~ 4 =273. 051216 
273. 5604273. 03 1216 ÷ - • 

273. 56042~~:. 05 1216 ( 
- 

2~ 3. 560427:3. :J512 16 RCL 
2~~3. 5604 R CL2 9 -

L 49. 92 
- 49. 9249. 92 . + 

49. 92 +49. 92 RCL 
49. 92 R CL

3127’. 2064 
18. 7227. 2064 + 
18. 72’ +77’. 1264 RCL 
63. 64 RCLr ‘

~~~~~

- 

‘9C’. 
c’.rj . + 
fl • +77’. 1264 RCL 

s:::. 64 RCL:36 
:360. 

- 
0.ii : 

- i:. - :• 17~ 1264 
68. 647’?. 1264 - 

t .7. 54 =(d) .3. 540:30~3066 
- (d)  :3 .  9354:3~’ij53

~~~~~~~. 

-c~~ 
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Cliff Lake Dam
Stability Analysis

- Spiliway Section

CASE 5 PMP w/5’ Tailwater CASE 6 ¼ RIP w/3 ’ Tai~~~~~~~

PA
(a) 1~ 32:3620: 2~ 5 ‘~1~ - (a) 1. 542445954
(b) t :: ~~t~~0 121 (b)
(c) G 4 ~~ii-~~ .3 (c) c~~~ :’- :ce-~ ’

2 16. + 
• 

216. +216. RCL 216. PCL45 4552~ 775:316 
. 54. :3083652. 7768 16 54. :30:356 =

:— o ~035b
:tE T’7’r~~1t — I 

, . —
~~

, ~o;’~ —

I 270 E ,:tEst268. 776816 RCL 270. S’3856 RCL29 2949. 92 49. 92
43. 92 + 49. 92 +
49.92 RCL 49. 92 RCL:31 :3127’. 2064 1:3. 7227. 2064 + 18’.72  +77’. 1264 RCL - 

5~:. 64 RCL
9 9

• 0. 0.0. + : o. +7’7. 1264 R CL 63. 64 RCL36 360. 0.0. : 0.77.1264 I 68.64:7. 1264 = 68. 64 =
(d) :3. 4:34:3373.54 I 

(d) :3. 945346 154c .~. 
I ~~~~~~~~

_ _ _ _ _ _ _  
_ _ _ _ _ _ _ _  _ _ _ _ _  -
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INPUT FOR STABILITY ANALYSIS PROGRAM
NON-OVERI’LOW SECTION

Input Parameter Value

Case 1 Case 2 Case 3 Case 14

0 Unit Weight of Dam .15 .15 .15 .15
(K/ft.-~)

1 Area ~f Segment *1 170 170 170 170
(ft. )

2 Location of Center of 16.5 16.5 16.5 16.5
Gravi ty from toe (ft .)
Segment *1

3 Area of Segment *2 168 168 168 168
(f t. 2)

LI. Location of CG from 9.33 9.33 9.33 9.33
toe , Seg . *2 (f t . )

5 Area of Segment *3 12.5 12.5 12.5 12.5
(f t.2)

6 Location of CC from 16.0 16.0 16.0 16.0
toe, Seg. *3 (ft.)

7 Total Base Width of 19.0 19.0 19.0 19.0
- Dam (f t . )

8 Height of Dam (ft.) 3(4.0 3(4.0 3’4.0 3(4.0

9 Ice Loading ( K/L .F.) 0 5.0 0 0

10 Coefficient of Sliding .6 .6 .6 .6

11 Unit Weight of Soil .120 .120 .120 .120
(K/ft. 3)

12 Coefficient of Active 0- 0. 0. 0
Soil Pressure - Ka

13 Coefficient of Passive 3.5 3.5 3.5 3.5
Soil Pressure - Kp

114. Height of Water over 0 0 - 0.9 0
Top of Dam (ft.)

15 Height of Soil for 0 0 0 0
Active Pressure (ft.)

16 Height of Soil for 6 6 6 6
Passive Pressure (ft.)

17 Height of Water in 0 0 0 0
Tailrace Channel ( f t .)

______________________



1 . . ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
-

_  - -  — -

INPUT FOR STABILITY ANALYSIS PROGRAM
NON-OVER FLOW SECTION

Input Parameter Value

Case 1 Case 2 Case 3 Case ‘-I-

18 Unit Weight of Water 0.06214- 0.062(4 0.062(4 0.06214
(K/f t.3)

19 Area of Segment *‘- 0 0 0 0
(ft.2)

20 Location of CC from 0 0 0 0
toe, Seg. *‘4- (ft.)

14-6 Height of Ice Load or 2’-l- 23 3’4- 31.5
Active Water

149 Location of Foundation 8 8 8 8
Drains from Heel ( f t . )

-- _ _

- ~~~~~- — ~~-~~- _ _ _ _ _ _
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Cliff Lake Dam
Stability Analysis

Non-Overflo w Section

CASE 1 Normal Loading 
- 

CASE 2 Ice Loading

(a) 1. 7~~ 15907 ’
(a) ‘ ~~~~~~~~~~ 

(b) 6.51~’47654~
(b) :3~ 5767’~ T’i2 6 (c) 1. 65825~:62~
(c) 1. -97598 57’: 

-

216. + - 216. +
216. RCL 215. F.:CL

45 45
:3~~. 5_ 0 76  -35. 6605~
:35. 5107~ = :35, 5~JJ52 =

2 5 k .  5~~074 25:. 66~~5 -.
÷ 25i.6505~ 

—

25:. 5~ 076 ( 25i. 5605 .
251. 5 076 Rc:L 25 1. 66052 R CL

31 29
0. 16. 504~’
0. + 14. 5L1~~.- +
0. R CL ~6. 504C- R CL

29 - :31
- 

-
~~~ :7 . Z 7 12  3.

:‘. 712 + C. +

~~~

7’
. ‘~712 RCL E.  504~-: RCL

• 9 9
0. 5.
CI. + 5. +

PCL 2 : .5J~.i R CL
36 :36

c. Ci .
C.

1~~.9 7 1 2  2 1 . 7 04 E
~•• ~~~~~~~~ - —, — 

- . 4  ~~~~~ • I . -  —
-~ . 4

’
_ i ..: — ._ . i.  .~ iJ ’-i- c- —

(d) 1 -3. 9952~ 234 (d) 11. 7’0252 ’8

- - 
— 

— 

_ .- •-——- --- - - - -
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- . Cliff Lake Dam
Stability Analysis
Non-Overflow Section

CASE 3 p~.iy CASE (4 ¼ PMF

(a) 1 .2014 7.6&~ (a) i .462’74277:
(b) 2 t~~’J0 ’ t’3~ (b) 4 ~t 0 I E ~~71
(a)  . 8920846O7~ (a) 

~~ . 11 iI77~:::3:3~

215. + 
~‘1~ +

216. RCL 216. R CL
- 4S 45

:33. 378375 = :34. 33755 =
:7~ :so ::r5~.. 4~ ~~~~~~~~~~~~~~~~~ 

— 250 :~~ s~ —

749~ :37 :~37b ( 
~‘5O, 33755 (

249. :37337~. RCL 250. 33?5~- RCL31 29
1~ 9i~’944 :30. 9582

9094~ + :30. 9582 +
1. 90944 RCL :3r~ 95:32- RCL29 :31

C.
:~-~.iJ57 . + 

~~~. +RCL 30. 953 RC L- 9 ‘90. ii
0. + Ci . +:3 7’. 9~’E. 5~ F:CL :30. 953:~ F:CL36 :350. Ci .
0. ~: U.

3~~ ‘97664 :30. ‘~53~)

~~~~~~~~~ = 3 U. ’ I =

(d) t .  57979157;’  (d) 3. 037 32 : 7 1  ~~ -

- - /

_ _ _  -is - --
. - - - -- - - - - - - • 
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- ORANGE ANt) ROCKLAND UTIUTIES, INC.
3e ~k.e r~i ~~~o. Cecil nver, rew ~,c& 10965 9-14-352-aCOQ

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 9 1 4-6 2 7-2 4 2 0

I

- December 7, 1978

Mr. James 0. Hebson , Regional Engineer
New York Regional Office
Federal Energy Regulatory Commission
26 Federa l Plaza
New York ! New York 10007

Subject: Emergency Action Plan in the
Event of Dam Failure at
Project Nos . 2578 , 2592 and 2605 -

Dear Mr. Hebson:

In accordance wi th your letter dated October 16, 1978, enclosed
- 

- are three (3) copies of our revised “Monitoring and Emergency Action
Plan , Mongaup River Hydroelectric Facilities .” The plan provides a
detailed procedure for notification of the proper authorities in the
event of an emergency, including a list of telephone numbers of persons

• to be contacted . A contingency plan for alternate means of coimiuni-
cation as well as documentation of correspondence with the New York
State Police are also attached. - 

- 
—

The Company Duty Officer changes each week and a copy of the Duty
Officer schedule is provided to the System Operator ’s office. By copy
of this letter the revised Emergency Action Plan is being transmitted

- to the Superintendent-Hydro Maintenance f~r imediate posting in his
office. All subsequent revisions sha ll b~ likewise forwarded to him.

The revised plan includes a list of ~arties to be notified in the
event of an emergenc y with the State Police having the primary respon—
slbil ’I ty and authority to effect any orderly evacuation of the areas
of potential flooding . Since Orange and F~ockland Utilities is the
only operator of water-related facilities along the t1ongaup River
subject to potential flooding in the event of dam failure, the notifi-
cation of other such operators is not applicable.

- The Company ’s rigid inspection program, which is sucmi~ar i zed In
the Emergency Action Plan , affords us the opportunit” to determine
wnerc rcpi~ i~ .~~ .~ - - - --~~‘ — . -  ‘‘ - : 1  - -~~

critical stage. ~-~dtcr ia ts  i~ cc sary to cf icct ~uci ‘ L~~~~~ Ir ~~ on a

- ---ii-- - —- 
~~~~~—- -
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Regional Eng ineer - 2 — December 7, 1978

timely basis are on hand or are readily avai lable in the area. There-
fore , we do not feel the necessity to stockpile addit ional materia ls
for emergency repairs .

Coordination of fl ows based on weather forecasts is Included In
instructions to System Operators . This flow coordination is designed
to reduce the risk and amount of potential flooding in the downstream
areas.

If we can be of further assistance to you regarding this matter,
please do not hesi tate to contact us.

Very t~u1y yours,

BZBjr/ct Frank E. Fischer
Atts. Vice President

cc: B. Muthig, Capt. (NYS Police)

bcc: T. A. Griffin , Jr. —

K. B. Field -

B. Z. Baxter, Jr.
- F. J. Kiernan (4 copies for distribution)
J. F. Kragh
W. H. Smith -

J. 0. Trudeau -

• 
- 

K. D~ Arc her
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ORANGE AND ROCKLAND UTILITIES , INC.

MONITORING AND EMERGENC Y ACTIO N PLAN

MONGAUP R IVE R HYDROELECT R IC FACILITIES

(Rev i sed December 1, 1978)

Inspection Procedures Used To Monitor Condition Of Dams

Swinging Bridge , Mongaup and Rio dams are inspected dai ly  by

attendant-o perators . -

Toron to, Cliff Lake and Lebanon dams are inspected on Monday,

Wedne sday and Friday of each week by Hydro Maintenance crew members .

Each dam will be inspected once a year by a licensed Civil Engineer.

A ll dams are inspected every five years by consu lti ng engineers

representing the Company Bond Holders .
‘II

Other Monitoring Procedures 
-

Pond elevations at Swinging Bridge, Mongaup and Ri o are recorded

by operators at these plants and relayed to Orange and Rockland System

Operators at least every 4 hours during normal working hours and 24

hours per day during times of severe floods. When the new Energy

Control Center goes into service in mid-1979, these elevations will be

monitored continuously and automaticall~r logged hourly at the System

Operator’s office in Spring Valley , New York.

Instructions to System Operators and Superintendent-Hydro Maintenance

In case of major floods (over 4 1i~ches of rain In 24 hours or 6

Inches in 48 hours), or when the in-flow at Swinging Bridge exceeds

2,000 c.-f.s., Super-fntendent-Hydro Maintenance is instructed to close

Toronto reservoir gates (if open) and start opening Swingin g Bridge

a

- — -  
- 

-
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flood gates at a rate which will hold the Swinging Bridge pond elevatio n

at Elev . 1070 or less.

If the Swinging Bridge pond water elevation rises to Elev . 1071 ,

the top 1.2 feet of flashboards will release over the 125 foot length

of boards. When this condition occurs the Superintendent-Hydro Mainte-

nance shall notify the System Operator. The System Operator shall notify

the New York State Police that a possible emergency condition is imminent

and request that Police stand by, but take no action unti l further notice.

if thi s release by the top 1.2 feet of flashboards does not cause a drop

in the elevation of the Swi nging Bridge pond , or if the pond again rises

to Elev . 1071 , the Superi ntendent-Hydro Maintenance shall notify the System

Operator who will notify the State Police to evacuate the houses in

Mongaup Village at the lower end of the Mongaup River. The System Oper—

ator shall noti fy the Company Duty Officer , Manager-Electri c Production,

and Security Manager of the emergency conditi on and the action taken .

The System Operator shall noti fy the New York Regional Engineer of the

Federa l Energy Regulatory Corrrnission or his alternate.

I-f Swinging Bridge pond level continues to rise to above Elev .

1072 , the remaining 5.0 feet of flashboards will be released and the

maximum spillway capacity will then be available. The sill of this

spiliway is at Elev . 1065.

The operation of the entire flashboard system with all gates wide

open shoul d control the Swinging Bridge pond l evel for any anticipated

fl ood . If after the opi~ration of the enti re flashboard- s~~tem the pond

level does not drop below Elev . 1071 , the Superintendent-Hydra Maintenance
- - 

- sha~l no t i fy the Sy s tem Operator who w i l l  notify the S ta te  Pol ice to

evacuate the remainin g endangered properties located imediately aown-

/

- - - 
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stream of the Mongaup dam and the Rio recreation area. Notification of

the Duty Officer , Manager-Electric Production , Corporate Communications ,

and Security Manager shall also be accomplished .

In the event , during an emergency condition , the Superintendent—

Hydra Maintenance cannot make telephone contact with the System Operator,

he shall use the Company two-way radio system. If the System Operator

cannot make telephone contact wi th the State Police, he shall reques t a

messenger with a radio vehicle be -immediately dispatched from the Company ’s

Western Division Operations Center in Middletown , New York to go directly

to the State Police headquarters , also located in M iddletown , to notify

them of the emergency condition. The mes 4enger shall remain at police

headquarters to maintain direct radio contact between the Superintendent—

Hydro Ma i ntenance , System Opera tor , and the State Police. -

.. :\

BZbj r/ct 12/1/78 
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MONGAUP RIVER HYDROELECTRIC FACILITIES

EMERGENCY ACT I ON PLAN

NOTIFICATION LIST -

New York State Police (914) 343-1424

Superintendent-Hydra Maintenance Office: (914) 856-2109
Joseph B. Case - Home: (914) 754-8271

Manager—E lectri c Production Office: (914) 352-6000, X—441
Frank J. Kiernan Home: (914) 342-0521

Security Manager Office: (914) 352-6000, X-558
John F. Kragh Home: (914) 496-4964

Corporate Communications Office: (914) 627-2473—- John P. Murphy Home: (914) 942-0246

Federal Ener gy Regula tory Comm iss ion
New York Regional Engineer Office: (212) 264-3687
James Hebson 

- 

Home: (201 ) 998-2845

Chief Civil Engineer (Alternate) Office: (212) 264—3687
Martin Inwald Home: (516) 285-5964

Operations Duty Officer (See Operations Duty Officer
Schedule and Guidel ines)

1,n/7.q 
-
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In answe trn g this. pkasc use t he same subjcc t
hc~düig ~s on t his lett er

Subject Monitoring and Emergency Action Plan

To FILE -

Fro m 0. Z. - Baxter, Jr. -

cc: Mr. F. E. Fischer
fir. J. Kragh

- Mr. K. B. Field

- 
- 

- 

- 

July 14, .1978 - 
- 

-

On Jul y 7, 1978 a meeting was held at the New York State
Police Headquarters , Troo p F, in tliddletown , New Yo rk to rev iew
our June - 30, 1978 submitta l of subject plan to the Federal
Energy Regulatory Commission. Atten dees were J. Kragh (O&R),

C B. Z. Baxter , Jr. (O&R), B. Muthig, Capt. (NYS Police) and
J. flcMahon, Lt. (NYS Police ). 

-

Since we had forwarded a copy of the plan to the NYS Police
prior to the meeting, only a short discussion as to the purpose
of the plan and the function of the State Police was required .
~!e advised that they were the only group being asked to coordinatetiis Emergency Action Plan in the event implementation was neces—
sary and we would forward them a list of residences not control led
by O&R that would be affected in the Mongaup Village area. The
State F-ol ice felt that since there, were few residences involved ,
notification would not be difficult.

They were informed that- any changes in the Emergency Action
- Plan would be forwarded to them as they occurred.

The meeting was highly productive since we will be able to
obtain their cooperation.

‘ BZBjr/ct B. Z. Baxter, r.

-
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- 
— —

- - 

-- - 5 - - . - - --- “ 
~
-- -

~~
- -5 

~
- - ••- -- - - 5 -

- -- - - - - --~~~ - - • - - -- ---- - - - _ , - --~ 



~~~~ 1

914—627-2609

• ~ 1~~

- - 

July 17, 1978

Blake Muthig, Captain 
- 

-

- - . -

- 
New York State Police -

Troop F
Middietown, Ne w York 10940

- Subject: Monitori ng and Emergency Action Plan
- Mongaup Ri ver Hydroelectric Facilities

Dear Captain Muthig: -

As agreed during our July 7, 1978 meeting , attached is a list
J of residences in the l-lonaaup Village are a not ccntrolled by Orange

and Rockland which could be flooded due to upstream dam failure.
1~e also attach a drawi ng showing location of the homes wi th respect

- • to the expected area of flooding.

In the event of any changes in the Emergency Action Plan, you - -

wili be promptly notified. - -

Very truly yours,

BZBJr/ct ~~~~~

.

Atts. Assistant Vice President

cc: Mr. J. Kragh 
. 

- 
- -

- 
- bcc: Mr. F. E. Fischer -

• Mr. K. B. Field - - -

-
.__) 
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Mongaup Village Residences . -

- - Not Controlled By O&R 
—

Donald A. Gregory 856-8324

Tn State Diesel
McKerr ill’s Garage 856-6646

Gilson No Phone Listed

Douglas Bachelder 856-5612 . -

Stephen J. Roman 856—3179

John Roman 856-6439 
-

Robert Thiele 856-7608 -

Joseph Roberty 856-5685

‘5
’

5’
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COMPAN Y OPERATIONS
DUTY OFFICER

GENERAL c T J I D E L I N E S

PURPOSE

To provide for the availability of a person of sufficient rank to act in the
capacity of Company spokesman and provide high level management direction ,
if required in the event of an incident or accident t-:ithin the Company which
would have a significant imoact in terms of our customers , the general public ,
regulatory agenc ies , news media and other interested publics . This is con-
sistent with our Company Policy of provid ing  ~3ntinuous service to ourcustomers in- a safe and efficient manner.

To provide an equitable distribution of Operating Department responsibilities
dur ing those periods outs ide of the normal business hours .

To provide the oppcrtt~~ i.y for the exposure of the Duty Officer to all facets
of operations , thereby developing understanding , appreciation and flexibilit y

H of personnel within the Company .
GEN ERA L GUI DEL INES -

- 1. Copies of the Duty Officer Schedule for Company operations will be made
available to the Service Operator Supervisor and Service Operators to
facilitate contacti ng the appropriate person when an incident or
accident occurs which may have a signifi cant impact ~n the Company.

2. Persons :cheduled for duty may change with other parties on the Duty Officer
Schedule and will be obligated to inform the Service Operator Supervisor of
such change.

3. The availability of the Duty Officer wi l ’l be required dur ing the ent ire week
that the person is scheduled. Availability is not construed to mean that the
person must stay at home by the telephone. However, it does mean that the
person may be contacted in a timely fashion.

4, The person designated as Duty Officer f~r the week will act as the Company
spokesman concerning any incident or accident that occurs during that week,
until such time as another appropriate individual becomes available to act
as the Company spokesman.

5. The availabi lity of a Duty Officer will ‘not supersede or change established
- - -. procedures for emeraency notification of functionally responsib le Officers

or nthcr per sonn el .

- : 4
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GENERA L GUIDELINES - (Continued)

6. The Duty Officer shall act as the liaison authority across all departments,
such as Transportation , Stores , etc. during the period outside of norma l
business hours. Problems which nay develop after the standard Operating
Procedures have been exhausted at l ower levels of management , concerning
the coordination of support services will be resolved by the Duty Officer.

7. Included wi th the Duty Officer Schedule are Emergency Procedures that are to
be followed either by the Standby Duty Supervisor and/or persons within the - -

I operating departments in compliance wi th established requirements. It shall
be the responsibility of the Duty Offi cer to ensure that these requiremer.L.
are accomplished -in a timely manner .

S
5_ #

- - 
- S

- - 
5” - 

;

5~

• - ‘5’ -
-

I

- - ~~~~~

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



-
~

-

~

-- -----— --- ~~ —~ - ~~~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

List of Drawings
Cliff Lake Dam

Description Drawing No .

Cliff Lake Darn - Borings 1300-52

Plan & Sections of Darn 1300-55

Dam Stress Sheet 1300—56

Spiliway & Abutments 1300-57
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