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NATIONAL DAM SAFETY PROGRAM

BRIEF ASSESSMENT OF GENERAL CONDITION

' PHASE I REPORT

AND |

RECOMMENDED ACTION

Name of Dam: Lake Kanawauke Dam ,

Owner: Palisades Interstate Park Commission (PIPC)

State Located: New York

County Located: Rockland

Stream: Stony Brook, a tributary of Ramapo River

Dates of Inspection: 22 June 1978; 7 July 1978

S SRR AR T R 4

Inspection Team: Joseph S. Ward and Associates
91 Roseland Avenue, P. O. Box 91
Caldwell, New Jersey 07006 a

and

Lev 2Z2etlin and Associates, Inc.
95 Madison Avenue 4
New York, New York 10016 '

Based on our visual inspections, a review of

the limited available data, and calculations performed as
part of this study, the Lake Kanawauke Dam is judged to be
in generally good condition and functioning satisfactorily
at this time. The spillway will not pass the Probable Max-
imum Flood (PMF) without the dam being overtopped. There-
fore, based on the screening guidelines established by the
Department of Army, Office of the Chief of Engineers (OCE),
the spillway capacity is rated as inadequate. According

to our computations, however, the existing spillway can pass
a flood with a peak inflow of approximately 50 percent of
the PMF flow. Therefore, the spillway capacity is not con-
sidered to be seriously inadequate based on the OCE guide- ]
lines for determining seriously inadequate spillway capacity.
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our assessment of the general condition of the
Lake Kanawauke Dam has led us to make the following recom-
] mendations which should be implemented as soon as practica-
ble; items 3, 4 and 6 should be performed this year and
the remaining items within the next three to five years:

. ' l. The gunite cover and wire mesh should be removed and
replaced with a special concrete cover to protect the
structural concrete from water erosion or spalling
under frost. Until this is done the public should be
prohibited from access to the downstream face because
of the danger of slabs of gunite dislodging.

.' 2. Deterioration of concrete on spillway piers, the out-
.]< let culvert and the gate control platform should be

repaired. Reinforcing bars should be tested for degree ,
of corrosion and existing cross section checked with |3
design requirements prior to any concrete patching work. !

3. Large debris that has collected below the downstream
face and any debris caught on the crest should be re-

o moved now and periodically.

4. During the winter, the water level should be kept lower
than the normal pool elevation to offset effects of ice :
thrust on the structure. The required amount of lower- 1
ing should be determined by further analysis.

5. A specific plan for emergency operations and warning
systems for the dam should be formulated and implemented.

- 6. The water level in the lake should be lowered to permit
direct inspection of the upstream dam face and the out-

4 let gate.

i Respectfully submitted
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Date: 21 July 1978

Approved by: V2
Colonel Clark 1}
New York District Engincer

gy
Date: 5//(;(1(/73
J
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SECTION 1

PROJECT INFORMATION

1.1 General

a. Authority

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

b. Purpose

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

1.2 Description of Project
a. Description of Dam and Appurtenances

The Lake Kanawauke Dam is a concrete gravity
structure approximately 294 feet in length with a maximum
height of approximately 20 feet. The dam consists of mono-
lithic concrete sections of variable length, keyed to each
other and to a pedestal footing approximately 16 feet wide
and of variable thickness founded in rock. The entire front
and rear faces, and top, of the monolithic concrete was
gunited (reinforced with wire) in 1947. The spillway is
242 feet in length and begins about 35 feet from the right
abutment. Nineteen sharp-pointed concrete piers, 1.5 feet
wide and extending 2 feet above the spillway elevation, are
located on 12-foot centers along the length of the spillway.
A wooden footwalk extends over the piers along the length
of the dam and provides access to controls for a low-level,
3'x3' sluiceway. The wheel mount (Rodney Hunt, Serial
#55012A) for the sluice gate is located on a control tower
at pier elevation approximately 169 feet from the right
abutment. The invert of the sluiceway is approximately
18.75 feet below spillway elevation.




b. Location

The dam is located on Stony Brook in Rock-
land County, N.Y., approximately 6% miles northeast of
Sloatsburg, N.Y. The location of the dam is shown on
Plate I which is a composite taken from USGS 7.5 minute
Quadrangle Sheets of Sloatsburg, N.Y.-N.J., N41°07'30",
W74°07'30", and Thiells, N.Y., N41°07'30", w74°00'00".
The nearest major river is the Ramapo River which flows
through Sloatsburg, N.Y.

c. Size Classification

The dam is classified as "intermediate"
(storage = 1400 acre-feet; height = 20 feet).

d. Hazard Classification

Because it is upstream from a popular summer
resort (beach) area, and because there are permanent resi-
dences downstream from Lake Sebago, into which the flow
from Lake Kanawauke empties, the hazard classification
is "high".

e. Ownershig

Palisades Interstate Park Commission
Bear Mountain, New York

£ Purpose of Dam

The dam was built to create an artificial
lake for recreational and aesthetic purposes.

g. Design and Construction History

The dam was designed for the Commissioners
of the Palisades Interstate Park by their chief engineer,
W. A. Welch, in 1917. (Refer to Plate II.) An applica-
tion for construction dated 3 September 1924 is on file
with the NYSDEC. However, there is additional information
in the file that indicates that the dam was under construc-
tion as early as October 1917. There is an internal memo
of the NYS Conservation Commission dated 19 March 1918
quoting a complaint of the chief engineer of the Ramapo
Mountains Water Power and Service Company, Inc., in which
the adequacy of the design and construction procedures
are questioned. There is also a report of an inspection
of the dam made by the New York State Conservation Commis-
sion. This correspondence indicates that there was some
question about the adequacy of the dam as it was being
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constructed in October 1917, However, the description of
the dam contained in the 9 April 1918 inspection report
indicates that the as-built structure corresponds quite
closely to the design drawings presented on Plate II. The
correspondence referred to above is contained in Appendix
E of this report.

The files of the Palisades Interstate Park
Commission (PIPC) indicate that the dam was repaired in
1929 and again in 1934, but no information is available
regarding the nature or extent of those repairs. (Refer
to Plate III.)

The latest major modifications to the dam
were made in accordance with a drawing dated 9 September
1947. (Refer to Plate IV.) No information regarding the
actual construction of those modifications is available.
From an inspection of the dam, it is apparent that they
were indeed performed.

h. Normal Ogerational Procedure

The sluiceway gate is normally kept closed.
It is opened only to supply water to a downstream impounding
reservoir which is used to maintain the water elevation
in Lake Sebago. According to personnel of the Palisades
Interstate Park Commission, this is required about once or
twice a year. The gate was partially opened by these per-
sonnel in our presence and it was observed to function
satisfactorily. We were informed that the gate could be
fully opened in 15 to 20 minutes.

1.3 Pertinent Data

a. Drainage Area

The drainage area is approximately 5 square
miles.

b. Discharge at Damsite

Maximum known flood at damsite: 2400 cfs.
(Estimated based on visual observations made by a PIPC
employee with 43 years of service.)

Total spillway capacity at maximum pool
elevation: 2400 cfs. (Spillway is ungated.)

c. Elevation (ft. above MSL)

Top of dam: 828.75.
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Maximum pool (top of abutment seats): 829.75.

Normal pool (spillway crest): 827.7S.
Upstream sluiceway invert: 809%,
Downstream sluiceway invert: 809¢t,

Streambed at sluiceway outlet: 808 (approxi-
mate) .

d. Reservoir Length

Recreational (normal) pool: 1 mile (approxi-
mate) .

Maximum pool: (unknown).

e. Storage (acre-feet)

Normal pool (spillway crest): 1558 (approxi-
mate) .

Maximum pool (top of abutment seat): 1935
(approximate) .

f. Reservoir Surface (acres)

Top of dam: 188.5 (approximate).

Maximum pool (top of abutment seat): 191.5
(approximate) .

Recreation (normal) pool (spillway crest):
185.5 (approximate).

g. Dam
Type: Concrete gravity: monolithic sections
keyed to each other and to variable thickness concrete
foundation pedestal.
Length: 294 feet (including spillway).
Height: Variable near abutments; 20 feet

from spillway crest to top of foundation pedestal along
central portion.

Top width: 4'6" (nominal) along dam section;
spillway is rounded crest.

L_.._..‘ .
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Side slopes: 4 vertical to 1 horizontal on
both upstream and downstream faces.

Cutoff: Concrete foundation of variable thick-

ness rests on rock ledge. No keys, grout curtains, cutoffs,
etc. indicated in drawings.

h. Diversion and Regulating Tunnel

Type: Low level, reinforced concrete sluiceway
tunnel 3 feet wide, 3 feet high.

Length: 15 feet.

Closure: Manually operated, vertical gate,
manufactured by Rodney Hunt Machine Co., Orange, Mass. Type
17503-2, Serial No. S-5012-A.

Access: To sluice gate - none.

To gate controls - via wooden platform
that extends along entire length of dam anrd spillway.

Regulating facilities: Wheel mount for sluice

gate is located on a tower 117 feet from right abutment and
is accessible via wooden platform.

i. Spillway

Type: Masonry gravity; rounded crest.

Length of weir: 242 feet.

Crest elevation: 827.75.

Gates: None.

Piers: Supports for wooden walkway are located
on l2-foot centers along entire length of spillway. The
piers are sharp-pointed upstream and taper to a width of

approximately 1.5 feet downstream. Their top is at eleva-
tion 829.75 (top of dam).

j. Regulating Outlets

Refer to Item h above.

——————
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SECTION 2

ENGINEERING DATA

2.1 Design [ 4

Very little engineering data were available
for the subject dam and its appurtenant structures. The
sources of the available data are:

a. "Application for the Construction of a Dam" filed
by PIPC with the New York State Department of State Engineer
and Surveyor. (Refer to Appendix E.) This document is
dated 3 September 1924.

b. Two drawings:

i. A drawing dated 31 March 1917 by W. A. Welch,
Chief Engineer of PIPC, which shows a plan and profile of
the original structure and sections through the gate tower.

ii. A drawing dated 9 September 1947 by personnel
of PIPC which shows the plang, elevations, sections and de-
tails for modifications to the dam. This drawing contains
most of the detailed information on the geometry of the dam
as it exists today. It is the second of two sheets; the
other sheet could not be located.

Reduced reproductions of these drawings are
presented as Plates II and IV, respectively. Information
derived from these drawings was used to perform stability
analyses.

c. A summary sheet of general data for all the lakes
and dams in the Palisades Interstate Park prepared by PIPC.
(Refer to Plate III.) Sources of data on this summary sheet
could not be identified by PIPC, and some of the entries
for the Lake Kanawauke Dam are obviously in error. For
example, the batter of the downstream face is given on the
summary sheet as 1 horizontal to 2 vertical whereas the 1947
drawing and visual observation show the correct batter to
be 1 horizontal to 4 vertical. There are other slight dis-
crepancies between the summary sheet data and data obtained
from the drawings and construction application form. The
reliability of the summary sheet data can, therefore, be
questioned.

There is no information available on the
nature or extent of the repairs indicated on the PIPC
summary sheet to have taken place in 1921 and 1934.
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There are no structural design or hydraulic/
hydrological computations available.

2.2 Construction

There are no formal construction records
available for either the original construction or the
modifications done in 1947. However, an inspection report
of the NYS Conservation Commission dated 9 April 1919 con-
tains a description of the project at an intermediate
stage of its construction. (Refer to Appendix E.) This
inspection resulted from a complaint filed by the chief
engineer of the Ramapo Mountains Water Power and Services
Company, Inc. in a report dated 19 February 1918 (not
available at PIPC) and quoted in an internal memo of the
NYS Conservation Commission dated 19 March 1918. (Refer
to Appendix E.)

23 Ogeration

No formal records of operation or flow dis-
charges are available. There is no recording instrumen-
tation at the dam site. 1In speaking with the Senior Park
Engineer, Mr. Robert Santoro, and his assistant engineer,
Mr. Sevik, we were informed that controlled discharges
from Lake Kanawauke were dependent upon water requirements
of downstream Lake Sebago. The latter contains a large
beach which provides recreational facilities for thousands
of people during the summer months. The beach is immedi-
ately downstream (less than & mile) from the Lake Kanawauke
Dam. In the past, controlled discharge has taken place
as necessary, usually once or twice a year. However, there
is no formal program for opening and testing the sluiceway
control gates at regular intervals. Manual operation of
the sluiceway gate was easily performed by one man. (Refer
to Fig. 1, Appendix D.)

Although no formal records of flow discharge
were available, information regarding maximum past flows
was obtained by speaking with some of the long-time employ-
ees of PIPC, Mr. Frank Sansonetti, who was in charge of
the gate control wheel and who has been a PIPC employee
for 43 years, reported that the greatest flow he ever ob-
served over the spillway occurred in the early 1970s (pre-
sumably at the time of Tropical Storm Agnes) when the
water elevation rose up to within a few inches of the
bottom of the wooden walkway. He did not recall ever
having seen the walkway overtopped.
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2.4 Evaluation

a. Availability

Engineering data were provided by the New York
State Department of Environmental Conservation and by the
owner, the Palisades Interstate Park Commission. The owner,
via his senior engineer, made available an assistant engi-
neer and valve crew for information and demonstrations of
operational procedures during the visual inspection. The
personnel interviewed by the inspection team were coopera-
tive and very helpful.

—

o Adeguacy

The nature and amount of engineering data are
limited, especially with regard to hydrology. Consequently,
most of the engineering analyses proceed from assumptions
based on an overall assessment of the available data, the
results of the visual inspection, and the conversations
with personnel of NYSDEC and PIPC.

c. Validity

The validity of the information contained on
the PIPC summary sheet (Plate IV) may be questioned in
view of the discrepancies between it and the 1947 drawing
regarding batter (1:2 vs. 1:4), length of dam (300' vs.
294'), length of spillway (152' vs. 242').
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SECTION 3

VISUAL INSPECTION

-

3l Findings

a. General

Lake Kanawauke is part of the "Seven Lakes"
system located in the Bear Mountain State Park. Actually,
only four of these lakes are in the same local drainage
basin. Lake Askoti (Pool Elev. 911), Lake Skannatati (Pool
Elev. 889) and Spring Pond (Pool Elev. unknown) all drain
into Lake Kanawauke (Pool Elev. 828) and Little Long Pond !
(part of Lake Kanawauke), which themselves drain into the
largest of the four lakes, Lake Sebago (Pool Elev. 771).

Lake Askoti is connected to Lake Skannatati
via an ungated overflow spillway that empties into a cul-
vert passing beneath Seven Lakes Drive. There is also a
gated drainage structure, the controls to which are off-
shore and are accessible only by boat. According to PIPC
personnel, Lake Askoti is lowered approximately every five
years in order to control "pest" fish. Some debris was
noted at the crest of the spillway.

There are three dams on Lake Skannatati.
There is only one gated drainage structure, the controls
to which are offshore. The major drainage into Lake Kana-
wauke from Lake Skannatati occurs over the westernmost dam,
which has very little freeboard, and consists of a straight,
shallow sloping, concrete spillway. Water in the approach
channel appeared shallow, and a slight flow was taking place
over the spillway on the day of the inspection. Local
accumulations of large boulders and signs of severe bank
erosion downstream from the spillway are indicative of
heavy flows over this spillway.

The northern portion of Lake Kanawauke and
Little Long Pond are connected to the southern portion of
Lake Kanawauke via an ungated semi-circular, stone-faced
culvert, approximately 15 feet in diameter (refer to Fig.
2, Appendix D) that runs beneath State Route 210. The in-
vert of the culvert was about 1 foot below the water surface
on the day of the inspection. The northern portion of Lake
Kanawauke is joined to Little Long Pond via a similar cul-
vert approximately %-mile farther west on State Route 210.

The dam on the southern portion of Lake Kana-
wauke is, therefore, a vital control section, and its

- T




integrity is essential to the safety of those farther |
downstream, especially in view of the high density }
recreational use at Sebago Beach.

b. Dam

Since approximately 82 percent of the subject
structure (242 feet out of a total of 294 feet) is spill- i
|

! way, the following observations apply to both the dam and
the spillway. In general, both appear to be in generally
good condition. It was difficult to notice whether seep-
age was occurring, since the vertical expansion joints
between the original concrete monoliths had been covered ‘
with copper baffle strips when the dam was gunited in 1947. |
Besides, at the time of the first inspection, there was !
a slight flow over the spillway, which masked any seepage
that might be occurring through the structure.

Subsequent inspection by Mr. Paul A. Gossen
of Lev Zetlin and Associates on 7 July 1978 revealed that
the dam's concrete did not show visible signs of structural
distress. No observation of water leakage could be made
at the pour and expansion joints because expansion joint
covers set into the gunite prevented a thorough inspection
of these areas. The gunite cover was badly deteriorated
and to a large part delaminated from the concrete surface.
Near the sluiceway as well as toward the west quarter mark
of span, several square feet of gunite cover was missing
and the wire mesh exposed. In addition, the base of all
the spillway piers supporting the catwalk were badly de-
teriorated at the downstream side with the reinforcing
exposed.

it i s e el ARG,

No inspection of the upstream face of the
dam could be performed since the reservoir was full,

Although the dam appears to be functionally
in good condition, a number of moderate deficiencies were
noted. These include:

l) A number of spalls in the gunite cover
of the downstream face (Fig. 3, Appendix D). These ranged
from large to small, mostly in the center portion of the
structure. The exposed wire fabric was badly rusted.
In some instances the spalling had occurred at joints,
and the copper baffle was clearly visible. The fact that
there is evidence of patches indicates that this spalling
has been a recurring problem for some time.

2) A number of large longitudinal cracks
in the gunite near the center of the dam.

=10=
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3) Evidence of severe to very severe scaling
of the piers and control gate platform (Figs. 3 and 4, Ap-
pendix D). Close examination of one of the spalls in the
gunite revealed that there was also some slight scaling of
the original dam structure in that area.

(-8 Aggurtenant Structures

The abutment walls, outlet works and sluice
gate control access bridge all appeared to be in generally
good condition and functioning satisfactorily. The follow-
ing observations were made:

1) The abutments of the dam are part of the
end concrete monoliths. The right abutment rests on a rock
outcrop (Fig. 5, Appendix D) but it was not possible to
determine if the abutment is anchored to the rock. There
are no rock outcrops at the left abutment (Fig. 6, Appendix
D). However, the existence of such outcrops nearby suggests
that rock may be within several feet of the surface, and
the design drawings indicate that the left abutment also
rests on rock.

Inspection of the area immediately downstream
of the abutments revealed that some erosion of the banks
had taken place, probably many years ago. There is insuf-
ficient evidence to indicate whether the erosion occurred
from water overtopping the dam section or from water coming
around the abutments. In either case, there does not seem
to be a danger of the dam washing out.

2) The sluice gate controls were operated
(Fig. 1, Appendix D) and were observed to function satis-
factorily. The gate itself could not be inspected since
it was totally submerged. The outlet tunnel was inspected
at its exit point and was found to be severely scaled and
cracked (Fig. 3, Appendix D).

3) The wooden bridge that extends along the
top of the dam appears to be in good condition (Fig. 7,
Appendix D). Since this bridge provides access to the
sluice gate controls, it is essential that it be well
maintained.

4) A water supply pipeline extends across the
dam just below the wooden walkway (Fig. 6, Appendix D).
The pipeline appears to be in good condition, with no evi-
dence of leakage observed.

5) Flashboard pins (Fig. 3, Appendix D) along
the length of the spillway are quite rusted. They seem to
have not been used for some time. Under normal spillway
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operation, they are spaced closely enough to trap debris
on the spillway crest.

d. Foundation

The foundation of this structure was not
visible.

e. Reservoir Area

Although the owner's records indicate that
no sedimentation survey has ever been performed, there
is no indication that sedimentation is a problem with this
reservoir. The flow coming out of the outlet tunnel when
the sluice gate was open did not appear to contain sedi-
ment at the time of our inspection (Fig. 8, Appendix D).
The slopes in the reservoir area are heavily wooded and
have considerable ground vegetation. Therefore, the ma-
terials that collect on the bottom are mostly organic and
decay in time. The slopes on the right shore are inclined
at approximately 2 horizontal to 1 vertical and the slopes
on the left shore are inclined at about 4 horizontal to
1 vertical (Fig. 9, Appendix D). There was no evidence
of sloughing or sliding observed around the reservoir,
based on our field visit and examination of stereo-pairs
of air photos. The land surrounding the reservoir is
owned by a bi-state government agency. Its development
is controlled and now contains only a few recreational
camps. This type of land usage is not expected to change.

£f. Downstream Channel

The downstream channel is about 30 to 40 feet
wide with side slopes approximately the same as along the
reservoir (Fig. 10, Appendix D). Numerous large boulders
were observed in the channel out to about 30 feet from
the toe of the dam. There is also a considerable amount
of debris at the toe (Fig. 11, Appendix D). These serve
as an apron and energy dissipator. A few large trees are
in the channel and on the slopes farther downstream. The
channel slopes appear generally stable, although some minor
local slide scars were noted in the vicinity in air photos.
About 500 feet downstream there is a large, boulder-covered
detention basin (Fig. 12, Appendix D). This basin is used
to store water and act as a flood control pond for Sebago
Beach (Fig. 13, Appendix D) that lies downstream immedi-
ately beyond a two-lane paved road.




3.2 Evaluation

The subject dam and its appurtenant structures
seem to be in generally good condition and are expected to
continue to function satisfactorily under normal conditions.
There was nothing observed at the time of the inspection
to indicate that the structure is unsafe. The deterioration
of the gunite that was observed is not expected to be detri-
mental to the operation of the dam, although water trapped
at the delaminated surfaces will cause spalling of the orig-
inal concrete dam under frost. In addition, it is possible
that slabs of gunite may dislodge in the future. This situ-
ation creates a safety hazard to the public and in particular
to occupants of nearby camps. The external appearance of
the dam could be made aesthetically more pleasing if a pro-
gram of periodic maintenance were established and followed.
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SECTION 4

OPERATIONAL PROCEDURES

4.1 Procedures

Mr. Robert Santoro, Senior Park Engineer, and
Mr. Paul Sevik, Park Engineer, indicated that there are no
formal procedures for operating the dam. Ordinarily, the
level in the Lake Kanawauke Dam is maintained naturally at
or close to the spillway crest. Occasionally, the level
is dropped significantly for maintenance purposes. For
example, last year it was down about 14 feet for a day or
two. There does not seem to be any system-wide operational
procedure by which inflow and outflow among the four lakes
in the local drainage area can be controlled.

4.2 Maintenance of Dam

The dam receives less maintenance than required
to make the structure aesthetically pleasing; however, its
integrity does not seem to have been compromised to date
by this lack of maintenance.

4.3 Maintenance of Ogetating Facilities

The controls to the sluice gate appear to be
maintained satisfactorily, although the submerged portion
of the gate control rod seemed to be rusty.

4.4 Warning Systems in Effect

There are no formal warning systems in effect
for the dam itself. There is, hcwever, a general adminis-
trative directive of PIPC that covers all emergencies in
Bear Mountain Park. Mr. Santoro advised us that this
directive (refer to Appendix E) would be followed in the
case of an impending failure of the dam. According to this
directive, personnel of the engineering department could
be reached by telephone at any time of the day or night to
evaluate a potentially dangerous situation. Evacuation of
downstream areas could then be ordered, if necessary. The
PIPC Police would implement such an evacuation order by
themselves and by downstream authorities with whom they
maintain radio contact.

4.5 Evaluation
The dam and its appurtenant structures do not

seem to be subject to a formal, periodic maintenance program.
This lack of periodic maintenance apparently has not yet
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compromised the integrity of the dam. The emergency alert
system in effect appears to be satisfactory, although there
is nc specific warning system with respect to the dam it-

self. It was noted that there is no system-wide procedure

for controlling flows among the four lakes in the local
drainage area; a carefully formulated procedure could
minimize the extent of flooding in the lake system.
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SECTION 5

HYDRAULICS AND HYDROLOGY

S.1 Evaluation of Hydraulic Features

a. Design Data

The spillway as originally designed and built
was sharp-crested with a nominal width of 4 feet as shown
in Plate II. In 1947, the downstream edge of the crest was
rounded and the upstream edge inclined as shown in Plate
IV. The effects of these modifications on the hydraulic
performance of the structure were not evaluated in 1947,
as best we can determine.

Structural details of the sluice gate and
passageway are also found on Plates II and 1IV; however,
there are no data or computations available on their hy-
draulic performance. Flow computations performed as part
of this study are found in Appendix C.

b. Experience Data

No formal data or measurements are available.
c¢. Visual Observations

The spillway and sluice appeared to be func-
tioning satisfactorily on the day of the inspection.
Debris caught on the flashboard pegs could possibly impair
the design performance of the spillway.

5.2 Evaluation of derologic Features
a. Design Data

No hydrologic data or analyses could be found
in the records for the Lake Kanawauke Dam and watershed.
There are no gaging stations in the local basin. According

to the Recommended Guidelines for Safety Inspection of Dams,
Department o e 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 Lake Kanawauke

Dam and watershed was obtained from the Hydrologic Flood
Routing Model for Lower Hudson River Basin prepared for




’l the New York District of the U.S. Army Corps of Engineers
(USACE) by Water Resources Engineers, Inc., Springfield, ;
Virginia. In this study, the rainfall-runoff mathematical
model HEC-1 was used to reconstitute the major historical
floods and to simulate the standard project flood (SPF).
In addition to the SPF simulation, the rainfall pattern
for Tropical Storm Agnes was transposed and centered over
Poughkeepsie, N.Y. and the discharges resulting from this
rainfall were determined by an application of the cali-
brated model. In a telephone conversation with Mr. Thomas
Smyth, USACE New York District, we were informed that for
Phase I hydrologic analyses, the SPF could be considered
as one-half of the PMF,

The Lake Kanawauke Dam and drainage basin
were located within Subarea 2 of the Ramapo River Basin
as defined in the USACE study. Computations for routing
both the SPF and PMF through the Lake Kanawauke Dam are | 3
found in Appendix C of this report.

¢. Visual Observations

Interviews with long-time PIPC employees
revealed that the maximum observed flood in their recol-
lection (43 years t) occurred when the water rose over
the spillway to within a few inches of the bottom of the
support beams of the wooden walkway. This would corre-
spond to approximately 1% to 2 feet over the spillway
crest. In the recollection of the PIPC personnel, this
flood occurred in the early 1970s (possibly at the time
of Tropical Storm Agnes). Flows computed on the basis
of these observations (2400 cfs for a water level 2 feet
above the spillway crest and 1450 cfs for a water level
1) feet above the spillway crest) correspond quite well
with what the model studies indicate would have been the
SPF (2450 cfs) and transposed Tropical Storm Agnes Flood
(1270 cfs) for the Lake Kanawauke drainage area (refer
to Appendix C).

d. Qvertopping Potential

The subject dam is considered to be overtopped
when the flow of water over the spillway and dam sections
of the structure occurs at an elevation greater than that
of the abutment (El. 830.75), i.e. depth of flow greater
than 3 feet above spillway crest. The computations (refer
to Appendix C) show that, in the light of this definition
of overtopping, the dam

i. has probably never been overtopped.
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ii. would just be able to pass the SPF (one-half
of the PMF) without obstruction from the wooden walkway.
Water surface elevation is approximately 829.75 at the SDF.
Bottom of wooden walkway is at elevation 829.75.

iii. would probably not be able to pass the SDF (in
this case the PMF) without obstruction by the wooden walkway
and breaching around the abutments. Water surface elevation
is approximately 830.45 at the SDF, and although the top of
the abutments is at elevation 830.75, the shoreline adjacent
to the abutments is lower (see Fig. 5, Appendix D).

e. sEillwax Adeggacz

Although the spillway capacity, in light of
the definition of overtopping given above, is inadequate
with respect to passing the recommended SDF, it can pass
approximately one-half of the PMF without trouble. The
spillway is therefore not seriously inadequate, as defined
in DAEN-CWE-HY Engineer Technical Letter No. 1110-2-234.
Furthermore, even if it were to be overtopped by the PMF,
computations in Appendix F show that, for the height of
water estimated at PMF conditions, the dam would still be
stable. The abutments, although breached at the PMF,
would probably not be washed out since they appear to be
founded on bedrock, based on the drawings and our visual
observations.

f. Hazard Potential

The quantity of water passing over the Lake
Kanawauke Dam during a PMF would be sufficient to create
heavy and potentially dangerous flows immediately downstream
and through the Sebago Beach area; such a flood might imperil
the dam on Lake Sebago, and hence the residences observed
downstream from Lake Sebago. The "high" hazard potential
designated for the Lake Kanawauke Dam is therefore consid-
ered appropriate.
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SECTION 6

STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a. Visual Observations

Visual observation of the concrete gravity
structure did not disclose any sign of structural insta-
bility. The alignments, both horizontal and vertical,
appear to have been maintained since completion of the
dam and its later modifications.

b. Design and Construction Data

No stability computations for the original
structure of 1917 or the modified structure of 1947 were
available for review. However, the 1947 drawings provided
information for stability analyses (overturning, sliding,
foundation crushing) for the dam under the following
conditions:

i) Headwater elevation at 829.75 (abutment seat
elevation). This represents conditions slightly more severe
than the worst overflow condition observed by PIPC personnel
in the past.

ii) Headwater elevation at 830.45 (the PMF level).

iii) 1Ice, 18 inches thick, covering the lake at
spillway elevation. This ice thickness is representative
of winter conditions in the area.

In all analyses, full uplift pressures were
assumed since there are no data to indicate the existence
of drains. The computations for stability are presented
in Appendix F. The results of the analyses indicate:

i) Under the 2 and 2.7 feet overflow condition,
the factors of safety are adequate for the conservative
assumptions made. The computed factors of safety are:

For overflow of 2 feet

e Overturning: >1.3

eSliding: »>1.1

e Compression: >10.0




For overflow cf 2.7 feet
e Overturning: >1.3
e Sliding: >1.0
e Compression: >10.0
ii) Under the ice load condition, the factors of
safety are marginal, at best, for the conservative assump-
tions made. This would tend to indicate that the water
level should be lowered during the winter months. The
computed factors of safety are:
For 18" ice thickness at crest of spillway
e Overturning: 1.0+
e Sliding: >1.0

e Compression: 2,0

c. Operating Records

There are no formal operating records from
which to evaluate the stability of the subject structure.
Accounts of observers who witnessed what was probably
equivalent to the SPF (Standard Project Flood) suggest
that the dam passed this flood without damage to itself
or loss of its structural stability.

d. Post Construction Changes

The post construction changes performed in
1947 do not seem to have affected the stability of the
original structure. If anything, these changes improved
the stability. The gunite shell added more weight to the
structure. Rounding of the spillway crest lessened the
chance of flow separation.

e. Seismic Stability

Lake Kanawauke dam is nominally located in
Seismic Zone 1 according to the Algermissen Seismic Risk
Map. Although earthquakes that cause minor damage can
be expected to occur in this zone, they are not likely

to have a major effect on low fundamental period structures

such as small, concrete gravity dams. Ordinarily a dam
of such a type that is stable under static conditions is
also considered to be stable under earthquake conditions
in Zone 1. However, no computations were performed to
verify this assessment for the subject dam. It is

-20~-
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interesting to note that approximately one week after the
date of the inspection, a magnitude 3.0 event occurred along
the Ramapo Fault which is within 5 miles of the subject dam.

No damage to the dam was reported to us.
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SECTION 7

ASSESSMENT, RECOMMENDATIONS AND REMEDIAL MEASURES

7.1 Dam Assessment

a. Safety
e ——hs

Visual inspection of the system and a review
of the limited available engineering data indicate that the
dam is in generally good condition and functioning satisfac-
torily at this time. There is no evidence to indicate the
existence of presently unsafe conditions. However, rough
calculations based on the available data and conservative
assumptions indicate that the factors of safety with regard
to stability are not as high as those recommended by the
Corps of Engineers guidelines. If the recommended replace-
ment of the gunite cover is not done, deterioration of the
concrete core section will occur and the safety of the dam
may be compromised.

Our approximate hydrologic/hydraulic calcula-
tions indicate the spillway cannot contain the PMF without
the dam being overtopped. Overtopping is defined here as
flow over the abutment sections of the dam, 3.0 feet above
the spillway crest. Therefore, based on OCE screening
guidelines, the spillway capacity is inadequate. In that
our calculations indicate that the spillway can contain a
flow of about % PMF, the spillway would not be classified
as seriously inadequate.

b. Adeguacx of Information

The information available to us is not adequate
for a detailed analysis of the structure or its operation
under other than normal conditions. The information is suf-
ficient, in conjunction with the results of the visual in-
spection, to make a reasonable assessment of the system's
present condition.

Ce Urgencz

The remedial work recommended below is not
critical in terms of urgency. It should be done as soon
as practicable; some items can readily be accomplished this
year, but all should definitely be within the next three
to five years. However, until such work is done, the public
should be prohibited from access to the downstream face in
order to prevent injury from spalling concrete or falls from
amassed debris.
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d. Necessitx for Further Insgections

1) The water level of the lake should be dropped
to outlet culvert level and arrangements made with the
NYSDEC to inspect the upstream face, and to observe the
condition of the gate and gate stem.

2) At the time the gunite cover is removed, as
recommended below, another inspection should be made to
evaluate the water tightness of the expansion joints now
covered by copper baffles.

7.2 Recommendations and Remedial Measures

a. Alterations(Regairs

1) Gunite on downstream face and upstream face
(if indicated by inspection recommended above) should be '
stripped completely and replaced. Consideration should é
be given to retroweling the surface with a special concrete
cover to protect the structural concrete from water ero-
sion. The existing cross section should be checked against
design dimensions before any concrete repair work is under-
taken.

2) All other concrete appurtenances such as the
walkway piers, gate control platform and outlet culvert
should be repaired. Reinforcing rods should be tested
for degree of corrosion prior to any concrete patching
work.

b. Operations and Maintenance Procedures

1) A program of periodic maintenance of the dam
should be established and followed.

2) During the winter the water level should be
kept below the spillway level to offset the overturning
effects of ice thrust on the structure. The amount of
lowering required should be determined by further analysis.

3) Steps should be taken to formulate and imple-
ment a specific emergency operation and warning system
for the dam; the plan should be written into the PIPC
Administrative Manual. Part of the procedure could in-
clude monitoring flows during periods of heavy precipi-
tation, and frequent checks on the apparent physical con-
dition of the dam, its abutments and foundations during
periods of heavy flow.
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4) Large pieces of debris immediately downstream
and any debris collecting on the spillway should be removed,
and the area kept clear of such debris in the future.

-24-
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SCALE 1"=2000'

l MAP SOURCE: BASE MAP WAS ADAPTED FROM U.S. GEOLOGICAL SURVEY MAPS,
SLOATSBURG, N.Y.-N.J. AND THIELLS, N.Y. QUADRANGLE,
7.5 MINUTE SERIES. 1955, (BASE MAPS MAY NOT REFLECT
l RECENT CARTOGRAPHIC CHANGES).
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