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PHASE I REPORT

NATIONAL DAM SAFETY PROGRAM

BRIEF ASSESSMENT OF GENERAL COND IT ION

-
~

RECOMMENDED ACTION

Name of Darn: Lake Kanawauke Dam
S 

Owner: Pal isades 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

Inspection Team: Joseph S. Ward and Associates
93. Roseland Avenue, P. 0. Box 91
Caldwell, New Jersey 07006

and

Lev Zetlin and As sociates, Inc.
95 Madison Avenue
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 spil.lway capacity.
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I
Our assessment of the general condition of the

Lake Kartawauk e 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:

1. The gurtite 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 spiliway piers, the out—
-.4- 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
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—

- moved now and periodically.

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

5. A specific plan for emergency operations and warni~tg
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—
let gate.

Respectfully submitted -

JOSEPH S • WARD A SS.A~~SOCTN~ ~~~ - -

::::ove:1b:
~~~ 

1978

Colonel Clark I enn
New York District Engineer

1I Date : 
~ / 71 -
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I SECTION 1

PROJECT INFORMATION

1.1 General

I a. 
_________

y The authority to conduct this Phase I inspec—

1 tion and evaluation comes from the National Darn Inspection
Act (P.L. 92—367) of 1972 in which the Secretary of the
Army was authorized to initiate, through the Corps of Engi-

J 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

r by the New York State Department of Environmental Cor~serva-
tion (NYSDEC).

-- b. Purpose H

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

r 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-

r lithic concrete sections of variable length , keyed to each
1. 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 spiliway elevation, are
located on 12-foot centers along the length of the spiliway.
A wooden footwalk extends over the piers along the length
of the dam and provides access to controls for a low—level,
3’ x3’ s].uiceway. The wheel mount (Rodney Hunt , Serial
*550l2A) for the sluice gate is located on a control tower
at pier elevation approximately 169 feet from the righ t

1 abutment. The invert of the sluiceway is approximately
18.75 feet below spiliway elevation.

4 —1—
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b. Location

The darn is located on Stony Brook in Rock-
land County, N.Y., approximately 6¼ 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., N4l007’30” ,
W74007’30” , and Thiells , N.Y., N4l°07’30” , W74°00’OO” .
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 .  Ownership

Palisades Interstate Park Commission
Bear Mountain, New York

f. Purpose of Dam

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

g. Design and Construction History

The darn 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 darn 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 Rainapo
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

—2—
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I
I constructed in October 1917. However, the description of

the darn contained in the 9 April 1918 inspection report

I 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.

I 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

J regarding the nature or extent of those repairs. (Refer
to Plate III.)

I The latest major modifications to the dam
-1 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 darn, it is apparent that they
were indeed performed.

h. Normal Operational 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
I 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

L fully opened in 15 to 20 minutes.

1.3 Pertinent Data

j  a. Drainage Area

The drainage area is approximately 5 square
• miles.

b. Discharge at Damsite
4

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. (Spiliway is ungated.)

c. Elevation (ft. above MSL)

Top of dam: 828.75.

• —3—
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Maximum pool. (top of abutment seats): 829.75.

Normal pool (spiliway crest): 827.75.

Upstream sluiceway invert: 809±.

Downstream sluiceway invert: 809±.

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

d. Reservoir Length

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

Maximum pool: (unknown).

e. Storage (acre-feet)

Normal poo1 (spillway crest): 1558 (approxi-
mate).

Maximum pool (top of abutment seat): 1935
(approxima te).

f. Reservoir Surface_~acres)

Top of dam: 188.5 (approximate).

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

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

g. 2~~
Type: Concrete gravity: monolithic sections

keyed to each other and to variable thickness concrete
foundation pedestal.

Length: 294 feet (including spiliway).

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.

—4—
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I
J Side slopes: 4 ve r ti~cal to I h o r i z o n t a l  on

bo~~ upstream and downstream faces .

Cutoff: Concrete foundation of variable thick-
ness rests on rock ledge. No keys , g rout  curta ins , c u t o f f s ,
etc . indica ted 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—50l2—A.

Access: To sluice gate - none .

To gate controls - via wooden platform
that extends along entire length of dam and spiliway.

Regulating facilities: Wheel mount for sluice
gate is located on a tower 117 feet from right abutment and
is accessible via wooden platform.

i. Spiliway

Type: Masonry gravity ; rounded crest.

Length of weir: 242 feet.

Crest elevation: 827.75.

Gates: None.

Piers: Supports for wooden walkway are located
on 12-foot centers along entire length of spiliway . 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

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

a. “Application for the Construction of a Dam ” f i led
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 plans , elevations, sections and de-
tails for modifications to the dam . This drawing contains 5

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

5- 
-~ 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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I
There are no structural desiyn or hydraulic -

hydrological computation s available.

2 .2 Construction

There are no formal. construction records
available for either the original construction or the
modifications done in 1947 . However , an in spection repo rt
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 (no t
available at PIPC) and quoted in an internal memo of the
NYS Conservation Commission dated 19 March 1918. ( R e f e r
to Appendix E.)

2.3 Operation

No formal records of operation or flow dis-
charges are available . There is no recording instrumen-
tation at the dam site. In 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 thousand s
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 . Howeve r , 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 4 3 years , reported that the greatest flow he ever ob-
served over the spiliway occurred in the early 1970s (pre-
sumably at the time of Tropical Storm ~gnes) when thewater 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 .

—7—
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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 demonstra tions of
operational procedures during the visual inspection. The
personnel interviewed by the inspection team were coopera-
tive and very helpful.

- 

- b. Adequacy

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 batte r ( 1:2 vs. 1:4) , length of dam (300 ’  vs.
294’), length of spiliway (152’ vs. 242’).

-1
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SECTION 3

VISUAL INSPECTION

3. 1 Findings

a. General

Lake Kanawauke is part of the “Seven Lakes”
system located in the 8aar Mountain State Park. Actually,
only four of these lakes are in the same local dra inage
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 in to a cul-
vert passing beneath Seven Lakes Drive. There is also a
gated drainage structure, the controls to which are of f—
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 spiliway.

There are three dams on Lake Skannatati.
There is only one gated dra inage structure , the controls
to which are offshore. The major drainage into Lake Kana—
wauice 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 spiliway 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 ¼-mile farther west on State Route 210.

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

—9—
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integri ty 13 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—
way, the following observations apply to both the dam and
the spiliway . 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 darn was gunited in 1947.
Besides, at the time of the first inspection , there was
a slight flow over the spillway , wh ich 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 delarninated from the concrete surface.
Near the slu iceway as well as toward the west quarter mark
of span, several square feet of gunite cover w~s missing
and the wire mesh exposed. In addition, the base of all
the spiliway piers supporting the catwalk were badly de—
teriorated at the downstream side with the reinforcing
exposed.

No inspection of the upstream face of the
darn could be performed since the reservoir was full.

Although the dam appears to be functional ly
in good condition, a number of modera te def iciencies were
noted. These include:

1) 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 darn.

—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 darn structure in that area.

c. Appurtenant 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
DY. 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 darn section or from water coming
around the abutments. In either case, there does not seem
to be a danger of the darn 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 darn 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
darn 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 spiliway
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operation , they are spaced closely enough to t r a p  t l e hr i s
on the spillway crest.

d. Foundation

The foundation of this structure was not
visible .

e. Reservoir Area

A lthough 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 considera ble ground vegetation . Therefor e, 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 slough ing 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 iminedi- 5

ately beyond a two—lane paved road.

—12—
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1 3.2 Evaluation

• The subject darn and its appurtenant structures

I 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

I to indicate that the structure is unsafe. The deterioration —

I of the gunite that was observed is not expected to be detri-
mental to the operation of the darn , 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 gtinite 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 darn 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 spiliway 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 inf low and outflow among the four lakes
in the local drainage area can be controlled .

4.2 Maintenance of Dam

The darn 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 Operating 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 darn itself. There is, h~~ever, a general adminis-
trative directive of PIPe 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 darn 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

-14—
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compromised the integrity of the dam . The emergency alert
system in effect appears to be satisfactory , although there
is no specific warning system with respect to the darn 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

5.1 Evaluation of Hidraulic Features

a. Desiq.~ Data

The spiliway 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 IV; 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 spiliway 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 Hydrologic Features

a. Design Data

No hydrologic data or analyses could be found
in the records for the Lake Kanawauke Darn and watershed.
There are no gaging stations in the local basin. According
to the Recommended Guidelines for Safety Inspection of Dams,
Department of the Army, OCE , the recommended spillway design
flood (SDF) for the subject darn is the probable maximum
flood (PMF ) since the darn is of intermediate size and poses
a high hazard.

b. ExDerience Data

Information on the PMF for the Lake Kanawauke
Darn and watershed was obtained from the Hydrologic Flood
Routing Model for Lower Hudson River Basin prepared for
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I
the New York District of the U.S. Army Corps of Engineers
(USACE) by Water Resources Engineers, Inc., Springfield ,
Virg inia. In this study, the rainfall-runoff mathematical
model NEC—i was used to reconstitute the major historical
floods and to simulate the standard project flood (SPF).
In addi tion 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
found in Appendix C of this report.

c. Visual Observations

Interviews with long-time PIPC employees
revealed that the maximum observed flood in their recol-
lection (43 years ±) occurred when the water rose over
the spiliway to within a few inches of the bottom of the
support beams of the wooden walkway. This would corre-
spond to approximately 1½ 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 spiliway crest and 1450 cfs for a water level
1½ feet above the spiliway 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. Overtopping~ Potential.

The subject darn 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 spiliway crest. The computations (refer
to Appendix C) show that, in the light of this definition
of overtopping, the darn

i. has probably never been overtopped .

.5- 
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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 adjacen t
to the abutments is lower (see Fig. 5, Appendix 0).

e. Spillway Adequacy

Al though the spill.way capacity, in light of
the definition of overtopping given above, is inadequate
wi th 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 darn 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.

—18—
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SECTION 6

STRUCTURAL STABILITY

6.1 Evaluation of Structural Stabi]4~~

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
darn and its later modifications.

b. Desig~n 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 darn 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) Ice, 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

•Overturning: >1.3

•Sliding: >1.1

•Compression: >10.0

—19—
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For overflow of 2 .7  feet

Overturning: >1.3

• Sliding: >1.0

Compression: >10 .0

ii) Under the ice load condition, the factor s 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 spiliway

• • Overturning : 1. 0±

— • Sliding: >1.0

• Compression: 2.0

c. Operating Records

There are no formal operating records f rom
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 darn 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 change s improved
the stability. The gunite shell added more weight to the
structure. Rounding of the spiliway crest lessened the
chance of flow separation.

e. Seismic Stabilit~y

Lake Kanawauke darn 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 hau-e a major effect on low fundamental period structures
such as smal l , concrete gravity darns. Ordinarily a darn
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
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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 darn.
No damage to the dam was reported to us.
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SECTION 7

ASSESSMENT , RE C O M M E N D A T I O N S  AND REMEDIAL MEASURES

7 .1 Dam Assessment

a. Safety

Visual inspection of the system and a review
of the limited available engineering data indicate that the
dam is in generally good condition and funct ioning  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 hy drologic/hydraul ic  calcula-
tions indicate the spillway cannot contain the PMF without
the darn 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
guideli.nes , the spillway capacity is inadequate. In that
our calculations indicate that the spiliway can contain a
flow of about ½ PMF , the spiliway would not be classified
as seriously inadequate.

b. Ad~q.uacy of Informat ion

The information available to us is not adequate
for a detailed analys is  of the s tructure 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.

c. Urgency

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 def in i te ly  be w i th in  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. Necessity for Further Inspections

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/Repairs

1) Gunite on downstream face and upstream face
(if indicated by inspection recommended above) should be
stripped completely and replaced. Consideration should
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. Qp~rations and Maintenance Procedures

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

2) During the winter the water level should be
kept below the spiliway 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 warn ing 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 .
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SCALE 1”a2000 ’

MAP SOURCE: BASE MAP WAS ADAPTED FROM U.S. GEOLOGICAL SURVEY MAP S,
SLOATSBURG , N .Y. —N .J. AND THIELLS , N.Y . QUA DRANGLE S
7.5 MINUTE SERIES. 1955. (BASE MAPS MAY WOT REFLECT
RECENT CARTOGRAPHIC CHANGES).
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I
CHECKLIST

HYDROLOGIC AND HYD RAULIC DATA - 

—

ENGINEERING DATA

N~1IE OE DAM: Lake Kanawauke NOS ID NO. :  NY5 8

RATED CAPACITY (ACRE-FEET) 1558 NYS DEC ID N O . :  196A 3 5 3

ELEVATION TOP N ORMAL POOL ( STORAGE CAPACITY) : 827.75

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY): 827 • 75

ELEVATION MAXIMUM DESIGN POOL: 829.75

ELEVATION TOP DAM: 828.75

CREST (SPILLWAY):

a. Elevation 827.75
b. Type Concrete; rounded - crest
c. Widtli Not applicable
d. Length 242 feet
e. Location Spillover Central portion of darn
f .  Number and Type of Gate s None

OUTLET WORXS :

a. Type Low level sluiceway (tunnel)
b. Loca~ ion 117 feet from right abutment
c. Entrance inverts 309±
d. Exit inverts 809±
e. Emergency d.raindown facilities 1

OM~TEOEOtIOGIC~.L G~G,ES: . . .
a. Type None
b. Location None
c. Records None

MAXIMUM NON-DAMAGING DISCHARGE: Unknown; 2400 cfs (estimated)
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FIGURE 1 SLUICE GATE CONTROLS
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1$ FIGURE 2 CONNECTING TUNNE L BETWEEN NORTHERN AND SOUTHERN
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FIGURE 3 CRACKIN G AND SPALL ING NEAR EX IT PORTAL OF SLUICE
T U N N E L
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FIGURE 5 RIGHT ABUTMENT (UPSTREAM)
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F I G U R E  6 LEFT ABUTMENT (DOWNSTREAM)
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I FIGURE 7 UPSTREAM VIEW OF LAKE KANAWAUKE DAM SHOWING
WOODEN WALKWAY , GATE C O N T R O L  P L A T F O R M  AND
LEFT ABUTMENT

1
I

— ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

I

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~I
I F I G U R E  8 FLOW OUT OF SL U I C E T UN N E L

I 

- 
~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~ ___________ -—



I
I
I 

~~~~~~~~~ 1L

~~~L-.4LJ----~ ~
- --

~~~~riu

____ 

- 
___

F I G U R E  9 O V E R V I E W  OF R E S E R V O I R  S H O W I N G S I D E  S L O P E S

-.‘-

r ~~~~~~~~~~~~~~~~ 
. 

_~t

L 

F I G U R E  10 D O W N S T R E A M  C H A N N L L

~~~~~ - - --—- -- -— -- -—~~~—~~~~~--~~~~ ~~~~~~~~-— -_ - . ---— --— ~~~~~~~ - -- -- -- -



~~~~~~~~~~~~~~~~~~~~~~~ 
T~~~~~ j ~~~~ A~~~~~~~~~~~~~~~

- - -
~~~~~-- —— —- - ~~~~

~~~~~~~~~~~~~~~~~~II~I~~~~~~~~~~~~~~~~. - 
.. - .

FIGURE 11 DEBRIS AT TOE OF DAM
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FIGURE 12 DETENTION BASIN AND CONTROLS DOWNSTREAM FROM
L A K E  K A N A W A U K E  DAM
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F IGURE 13 SEBAGO BEACH DOWNSTREAM FROM LAKE K A N A W A U K E  DAM
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STATE OF NEW YORK
DEPARTMENT OF

~‘tat~ ~tigiuri~r ani~ ~‘ttru~Jnr
ALBANY —

Reccive~~~~~~SSC Darn NO i .L L~f~Watershed
Disposition ___ .......... . -. 

~~~~~~~~~~~ serial No ._~~_ ..... . .. .~. 

Poundation inspecte~~~......... -. -

Structure inrpected 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

Application for the Construction or Reconstruction of a Darn
Application is hereby made to the State Engineer, Albany, N. Y., in compliance with the provisions of Chapter

LXV of the Consolidated Laws and Chapter 647, Laws of xgi r , Section 22 as amended, for the approval of specifica-

tions and detailed drawings, marked ~~~ ~~~~~~~~~~ ~~~~~~~~~~~ 

herewith submitted for the ~~~~~~~~~~~~ } of a dam located as stat ed below. All provisions of law will be com-
plied with in the erection of the proposed dam. It is Intended to complete the work covered by the application
about.... — ~~~~~ .. .... ~~~ ..._ 

(Dat.)

i. The dam will be on ~~~~~~ &OO~ ... tlowing nto~~~.~~~~~ pQ..EiV~~~ _ _.Jn the
town ot... ...... ..... .. .. ..~~County oL ~4.Q~k1~A& 

- 1 
and. ~~~~~~~~~~~~ ~~~~~~~~~ o~..5~oatabur.g.. (Give elect dittr~ce and direction from a well-know bridge. dam village mai n crou-roads or mouth of a stream)

2. The name and address of the owner is~~a1i ~~~~~~~~~~~~~~~~~~~~~
3. The dam will be used for.1 e...~o 3ca eatji ~~1ii .~~~e. acd - n c a ~ e~~~~~ac±~ 
4. Will any part of the dam be built upon or its pond flood any State lands?AU.~~~rk px Qpezty~ 

~. The watershed at the proposed darn draining into the pond to be formed thereby is~~~iT& 
square miles,

6. The proposed dam will have a pond area at the spillcrest elevation of .151 _.._acres
and will impound . - , ~ OO ,Q9O~ cubic feet of water.

7. The lowest part of the natural shore of the pond _ _ . . .  
~~
__..

~ aQ~-erticany above the spillcrest,
and everywhere else the shore will be at least SQ.... .....feet above the spiicrest.

8. The maximum Iciown flow of the stream at the darn site was....... cubic feet per second o n .  
(Data)

9. State if any damage to l if e  or to any buildings, roads or other property could be caused by any possible
failure of the proposed ~~~~~~~~~~~~~~~~~~ Iarna ge iu...the Ba~napo Vallew. 

io. The natural material of the bed on which the proposed darn will rest ~s (clay, sand, gravel, boulders, granite,
shale, slate, limestone, etc.)...... ].od.~~ — 

.5- - - — - — — — - --~~ --~~-—-- - --- —--—- --- ~---—--- — — -  - .5. 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ..~~~~~~~~~~~~~~ —
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Concrete gravity aection darni i .  The ir ater ial of the right b~uil~, n the d:rcction witli ’ t l ie current is  - at the spill c ic- t . , c v . t -

t o n  this material has a top slope of inches vertical t o  a foot h orizontal on the center lin e of t in -  ‘ lam, a
vertical th~ckucss at thi s e~cvat ion of feet - and the top SUr aCC extends for a vertical hei ght of 

feet above the spillcrest.

12 . The material of the left bank is has a top slope of inches to a foot horizontal , a — 
-

thickness of feet , and a height of feet. 
- 

-

- -

i, State the character of the bed and the banks in respect to the hardness, perviousness, water beariag, cflcc t

of exposure to air and to water , unifo rmity, etcimperyjoug gneia~ ledge a, fl.Q QreViaea. 

14. If the bed is in layers, arc the layers horizontal or inclined? If inclined what is t~te t
direction of the horizontal outcropping relative to the axis of the main dam and the  inclination and direction of
layers in a plane perpendicular to the horizontal outcropping 

i~ . What is the thickness of the layers? 

x6 . Arc there any porous scams or fissures ? 

17. WASTES. The spilwav of the above proposed dam will be 204 feet long in the clear : t h e  waters

will be held at the right end by a 3~ nerete~.pa~ apet the top of which will be 1 ~ect above
the spillcrest . and have a top width of feet ; and at the left end 1w a .QQ ~ .arote parapet - -

the top of which ~-ill be . 2. feet above the spillcrcs t , and have a top width of -

- iS. There will be also for flood discharge a p i pe inches inside diameter and the bottom ~ri ll be 

feet below the spil icrest , a sluice or gate 3 feet wide in the clear by 3 feet high , and the bottom will
be 20 feet below the spilkrest.

19. APRON. Below the proposed dam there will be an apron built of 
feet long across the stre an, feet ~ride and feet thick. ‘rite downstream side of the apron
will have a thickness of feet for a width of feet.

~o. Pi~xs. Each application for a permit of a tlain over 12 feet in hei ght must be accompanied by a b eat jort

map and complete working drawings in triplicate of the proposed structur e , one set of which will be returned it th ey

are approved . Each drawing should have a t itlc giving the parts shown , the name of the town and county iii  wh i ch

the dam site is located , and (he n une of the owiier and of the engineer.
‘ru e locat ion map , U. S. Geological Quadrang le or other map~ should show the exact location of the p i l . ~- ,t

dam ; of buildin g-; below the darn which m ight be ilamnageti iw an~’ failure of the dam ; of roads attj acent to or ct-n ..-.m:  -
~~

tht Itrt tIli hdO\% Uk d tfl~
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IN ~~CP&VING PLCAS( CONSERVATION CoMMIssIoN
TO FILC NUMeER

ir pW • ~~~~353 L H  ALBANY April 9, 1918.

Mr. A. H. Perkins, Division F~n~ ineer ,
Conservation Commission ,

P R ~~~ S EN T .

1~~ar si r :—

In re. dam #353 Low~’r ~udaon at Southf ield , owned
by Palisades Interstate Park commission:

I inspected this darn on Apr il 3d on account of c om-
plaint made by the Raru,po I~Tount ains  ~‘ater Power & Fervice Com-pany, Ir.o., aocomranied by Robert C. Reeves, secretary , and
3oeeph ~~~. Rider , eng ineer of said c ompany . The y stated tha t
in October 1917, wher they last inspected the i~n, it was only
about 2 feet top w idth , stra&tht on the upstream aide arid was
bulged out ab out 18 inches at one place , and that the steepest

* part of the dam stood 35 feet above the bed . They both stated
that since that time the darn has been thickened and straight-
ened.

As built at present, the to,p w i d t h  of the crest is
4 feet ~ inc hes , w ith a slope of 3—1/4 horizontal aria 12 var—
tics,]. on both the upstream ard downstream faces. The west
shore is steep and the east shore has a gen tle slope. The
west end has a non—overflow part 50 feet in length and 13
inches high. The east non-overflow p art has not been built
up ab ove the crest level, so tha t the apiliway crest extends
from the west end about 200 feet to the east bank , wn ich bank
is coverød wit h conc rete ~~ste from the concrete mixer. One
section of th e  da~ is unfinished urd is 4 feet below the crest
and about 30 feet long and this ~t the present is acting as
a temporary spi1l~~y. The ~~ter level on the upstream side
was up to the level of this tempor’~~ ’ api11~~ y. On the d own-

stream side at the center , wt~ere it is the deep est , it has
b een f i l led  ~n with rock up to a heig

ht of ab out 12 feet from

the permanent opiliway c rest , and on t~~ ~ich side of this

rock fill, sand has been placed. There is an emptying pipe
with a culvert leadirn~ from 

sa~re to a poin t ~O feet  below the
darn and this culvert iB about 2 feet square . There are many
gran ite outcroppir .g5 in the bed and the soil is a red clay
earth w ith stones and rocks. ~!o apron had been bui l t , wit h
the exception of the rocks pi1~d in the middle of the dam.
On account of tIte shape of the pond , with its gradual slope ,

there will pr obably be cona~ierable ice pressure 
aza inet  the

- s/,,,/, , *~ ~~~~~~~~~~~~~~~~~~~~~~~~ ~~~ ,,,~ ,;,, ~~, , - ,, /,,,, ,

— -- -~~~~
-- _ - - .~~~&~~~~ - I., ._,... .~~ — —--~~ - ----- ---~~ --- —- - - - . 5-
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I dam and on account of the shape of the crest of the opillway ,
H which is not rounded , there will pr~~ably be a vacuum caused

o~ the downstream face.

In a letter of June 23, 1917 from Messrs. Pla~welt
and “arren, counsel for the Palisades Interstate Park Commis-

I sion, they stat ed t~at the Palisades Park Commission ir.terded
erecting no dams in the imn~ diate fu tur e , and so the matter
of the inspection of their dams by this Commis sion was dropped
by them at that ttme. Nevertheless, this darn was at that time
being ccnstructed,.

Respectfully yours,

I1~SP~~CTOP OF mcxs AND DAMS.

MCK:ML

_ _ _ _ _ _ _  _ _ _ _ _ _ _  ~~~~~~~~~~~~~~~~~~ .5- - -- — - - - —~~~~~~~ —---- - --------~~~- -—-



F~ TTi_ 
- TJ Th ~~~i::~w~ ~~~~~~~~~~~~~~

v. Coini.l:lj~~ j n re , ~~~ s on Sto Prook Cr trlbuta:rles .,,, ~~~,

•~t~vcr~ traw Twp. , 1~ocklar.d Co., IT. Y. 2n2 r~cted

or proposed. by P~ljs~des Interst~ t Park Corrj~ti ion. - - - i
- j.IV,1i. - Mar , )c- , - 13 c -- ~~~~ • r ’ , -  - - -

~~~~~~~~~ 
- - -  - - -- Water Su~;p1y App l’n 110.21? b~ Jos. ~~. F.i~er ,

in :t~~c~ z thit~ b.i~~~~.9l8 .s~~bxiiitted ~.ar.4, ~~~~~~ ~~~~ 1)e~’?~ ~~~~~, 
- -

f (t w PZ~~~~~-~.p .d#~. ~~~~~~~~~

“VTe are about to establish one or more ~t~ t~ o~~s on Stony ?rook
that we may obtain cont ir.uous we ir , other straatt, ra infa ll and other
data and records , ‘.vhon we hope to obtain the exact factor  for  Stony

-
~~ Brook as arp licable to Table 6.

H i CoDjes of these record s will be delivered to your ~~~m~~eio--i
from tine tc time , if so desired , in the hope they may aid others in
hydraulic ar4 other operatIons on similar streams .

Perk C on~~~~~~~~~~~~~~~ oir

If the minimum in cu. ft. per second per square mile , for  ‘

run—off as ~iven in Table 6, should prove true for St.ony Brook , or O .15~as give n for the month of July in n-~xt to the last column ; then ~r.
Vermule in est irnat1n~ it at 0.2 sec. ft. per sq. mile has taken a fi~-urefor minimum run-off too high by 0.49 sec. ft. per sq. mIle or high by— 
L~~~ A 09

This means , then , tha t the evaporat ion from the reservo Ir
proposed by the Palisadss Ir.terstate P:i~’k Ccm~nisaion above the Haver—straw line , would be greater thsi-i the mthiinum flow of the stream up to

- -: this point , as shown by the aver~~e for the three lowest calendar months;
- : and to this extent would Interfere with our operati~ r,s ar.d necessary

— storage in excess of that considered on page 5.
- 

In addition to this reservoir , the Park COIY~JnisSIOii have alread y
bvilt another above Johnaontcwn on Stony Bro ok ; its area I t’n~erstandapproximate-s 150 acres, or more.

It follows that (accord±n ~ to Mr. Vermul e) if the 260 acre
reservoir will take for ev’c~poraticn ~li or t~ore than the rt~rirnum flowof the stream ; then two such reser’ioirs wil l  double th is  Iter~, and , rn
his basis , take 1.3 x 2 = 2.6 million g’~llors par day ; three suck’ reser—
voirs would take 3.9 millions per day, etc. , ar-id so on until the Park-
Cocimissicr~ could build , no more , on accoun t o~ l±mlt.at.Ions In sites ,
for their “Canoe and swi~r~ In~ ponds ”.

We sub nit that such re ter.t icn  of the ntttura l- flow of the bro ok
is not just, equitable or r ight  to  the public  -ae are under contract to
serve ; ~~d it r~~kee our pro h~.ein of so doing far  more expensive ; and
uncertain as tc how r.tuch stor~t’~o we must prov1~ie , when den ied the m m —
iniuzn flow , t ime s one , two , or n~ore , through the operations of the Prtrk
Commission.

In thIs  conn ect icn , also , It is important that we take Into
consideration the design of structures for the retention of water of
thi s brook. 1’HIS PAGE IS B~S?QUALITh’FR~CrIck~~1~

FROM C OIY ~~~~~~ iu-~ FL ’ ~:icIn the sumne r of 1016, in con~rany with Mr . gut-er , Qssletrnt
er.~,-ixteer of ~‘o~Ir  C~o~ -~iuoior,, I drove rw~ r the ~ ton-; rrook ~atCr~3} ed ~~we inspected a dam , then under c O n s t r u  Ct I on  b:r the  ror.~mI ~~ r’t~~r~ c~f t~ s

- - —- - --~~~---~~ --~~ ~~ . 5 -  —-—~~~~~~ - - — - - - -



F -;:= - _
~~~~~_—~~~~~~~ — ~~~~~ ~~~~~~~~~~~~~ -~~~~~~~~~~~ ~~~~~~~~~~~ ~~~

- 

~~~- -. ~~~~~~~~~~ — ~~T ‘ 

~~~~ ~~__~~r A ’ : -  c ’  N-: -iv ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ L S~~~M . 4 I .~~~~~~ I L ~~I~ J

- - cuii*p~~~in t  ~ ~~~ dams on Stony i~rook or fl~u ta r ies r ,~, 
~.u .

Ir,. liav~z traw Twp .  ,~ Pocklan4 Cc. , 11. Y. .. . cpnotrvc.te&.. - -

or. pro;csed hy .P~.lie~dea iterst~ tc~P,.~.rk Co ission. .. ... 2
~~~~~~~~ 

..- ~~~~~~ - ~~~~~~ 18Water Supply Aç~l ’n 1 10 21’7 by Joe  B. Rider
~nr’r ~n re~or~ de~ e~ ~ec J~’, lc le , s-uhrnit~ ed

• -

~

• L1a~. -~~~-~ 918, at--page--29-. - 
-

Palisades Interstate Park, which I understood (at the time) had not
been approved by your CoAr~ni ssion , In location or design. since that
time another large dam has bee n constructed on the stream by the Corn—
mi8aion impounding , I judge , without accurate measureitents, not less
than two hundred million gallons of water,

We asic whether this ~am in design and location h~s ever had the
• approval of your Cosvjnisslon. We understan d that ~t has not.

We also understand that the Palisades Interstate Park Commission
c1~ iriA to have exclusive jurisdiction in the premises; and if so It
follows t hat ,—

Regardless of the life and property placed in jeopardy by f au l ty
construc t ion of dams , reservoirs , overflows and cther structures , they
can construct as they may desire , and ii’ the damage occurs , tho se
dair~ged may luive recourse to the Courts.

- - 
- - It is the opin ion  of the writer unless he can be shown that the
dam mentioned has h~td the ap1;roval o~ jour Commission, that  the same
is very faulty in design; and not at all in accord wIth standard eng Ineer-
ing practice; and that i~ ~~ cnly a matter of short space of tIme whe r.
ice thrust  aga inst the narrcv~ vertical wall,  and other :htjccts wt-J ru;—
ture the st ruo t~~~ and te~ir out any and al}. c~F r-e or ~thsr ~t ructures  tha t
ma:, be b3low on the stream; with ~ probable great loss oT life and T eol ert
damage.

Un less the dam has been modified since l~~ t fall, th e pnxed rip-
rapped slope is on the down stre~ r~ side on a steep slope from a p o i n t
about ton feet from th.~ t c~ of the narro~7 top of c~~~~~e te  .Yall, ~er t ic~~lt~~ up— e ;~’~am si de , or with hut ~ var y 3 : ~-~ tter ; and C~~1c~~vein align~ient do~in strean; a-.~id -gi -r.hout u-p stream ei.~~ nkmer.t or cther
prot-eC~ i~~~.

We have in~ 1uc eU in our plans , as shown by Tah e 1, pace 1) , the
fclloMin~ reservo irs on Stony ~rcok. 

- 

-

~aw ~.hIll i:~~j~~~~ i~c-s. l4~ mil lion gal lons , costing ~32,000.
- JunctIon reservoir 25 “ 35,000.

Station J “ “ “ l2 ,~ 0O . a
St~ation G 17 “ “ 9 .4-~0 . b

~89 ,o~b~~Re serve storage , between Saw Mill Bridge reservo ir
ar4 unction reservoIr , 150. million estImated to
co st when constructed ~30O.per million = ~0.OoO.

- ~l49,O00.Excluejve of nower plant dam.

Or ap~ rox i~~~tely ‘.~1~0,000. In value of cr,ns t r u c t I c~n (s~r~’ctura1cost ) is coi~tea pl~ ted on this hroo~ h elow where the P~trk ~~ - lss1o- n ~~ yeor are ~hcn’ to construct dams and reservoirs , as ~~~~~ mentioned andhave jn~~~~rt so constructed t~~~ri. 
- -
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S rA T ~~ C’-~ N t W  ~~~~~~~~~~~~ • . i , - :~~~;~~ L ; ’ - . ’-; ’~~. - - ’  ~

I cw~~L~int.. - n.:ea. ua~ns. .on.Stony Brook or -tributarIes -
~~~~

i ver~ tr~.w TwD,, ~oc~;l~ nc~ Co.,. ~~~. Y..  - — .C o’u~tructed 
or . proposed by Palis-adc~3- Int ersthto P~Lrk Conimi ’;eion. 3

I ~.-. ...J .W.H. ar.19 , •~ 1C. ‘ • -‘ - - . “~ ... . -

-~~ ~~~~~~~~~ ~ tter Su~plv Arrl~n 110 ~~~ b~ 3o~ P.  RI der
~~~~~ in r~;o~’~ uatea ret~. i~~, .L~1C , suD:t iitted 
~~~~~~~~~~~~~ at. page. 2~ .

We fee l that if it is true that your Comn~ission have no j ur i~~.I diction over the location ~i-nd desi~x~ of dams thr,t h~ive been or may he
constructed on stony Brook by the Park CommIssion , tha t we are chllred ,
in order to protect our Invest1~ent , and in order to insure  a tublic

I water supply fo r  f ulf illme nt of our pu o~.ic co~ tracta , to locate as nuch
as possible of our storage awa y from sai d ~~ock , and con f ine  construe-
tion on said brook tc the lowest possi~ 1e mir : ir oum s u f f I c i e n t  to diver t
~~~ store the waters of said brook; for directly or indi rec t ly  we do
not wish to he a partj to injury , devastation r~nd death that we feel
is bound to cccur if f~~~i ty  designs foi- th~1r1s and re~ cirvcir s  on t i ij ~strccm canno t ‘cc ~:revented by an a~:-propriate , or your Comrri~ ss~ or .”

I

-sch~j .S 
~~~~~~~~~

~~~~~ S~
Ss  

~~~~~~~~~~ 

--_-_ •_ -n_____ —_
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ADMINISTRATIVE MANUA L L~hapter LU
PA LISADES INTERSTATE PARK COMM]SSION Section 7

COMMISSION RESPONSIBILTTIES AND ORGA NIZATION Page 1

DISPATCHERS FOR FIELD Erv~~RGENCIES

i 
In the event of serious forest fires or other emergencies,

including unusual storms, deaths, and other emergencies, the appropriate

Desk Sergeant, whose desk Is manned on a 24-hour , 7-day basis, should

be called.

The telephone number of the New York Desk Sergeant is

914-786-270 1, while the number of the New Jersey Desk Sergeant is -

201-768-1360. - -

The appropriate Desk Sergeant shall then call the following

staff employees In the order listed:

New York - Section Office Telephone Home Telephone

James W. Donnelly 914-786-2701 - 
914-446-3570

Chief of Patrol -

Nash Castro 914-786-2701 914-359-50 93
General Manager

• Donald B. Stewart 914-786-2701 914-446-3595
Assistant General Manager

George L. Momberger 914-786-2701 914-446-2072
Superintendent

New Jersey Section

Richard G. PIper 201-768-1360 201-868-1546
Chief of Patrol

Charles 3. Quadri 201-768-1360 201-768-3597
Superintendent

Nash Castro 914-786-2701 914-359-5093
General Manager
Richard Olsen 201-768-1360 201-768-6458
Assistant Superintendent

Date of Amendment - February 28 , 1977
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PA LISA ~?- ‘
~~~ INTEi~Jj ’ATE PA RK COMI~~3SION Section ~J

I COMM~~~1ON REE;PCN~ IBILrT~~S AND ORGANIZATIO N Page 2

DISPATCHERS FOR FIELD E IvIERGENCIES - Con tinued 
-

The staff person first apprised of the emergency by the

Desk Sergeant shall communic ate such information to the General

~~ .n~ge~’ and Assistant General Manager as soon as practicable.

The person, responsible above, shall also contact the proper personnel

to handle emergencies in the best possible manner.

A RE MENDER: -

The Department of Transportation has asked that, in the

event of emergency situations such as those which follow, we apprise

them at number 914-454-8000 at any time of the day or night, seven

days a week: 
-.

Failure of a secrment of the transportation system such as
a road closing or a bridge fail ure.

An accIdent resulting from a failure of a transportation
facility.

An unusually severe accident resulting in injury or loss of
life.

Serious construction accidents resulting in inj ury or loss
of life.

Serious accidents involving transportation emoloyees or
equipment,

L 

Date of Amendment - March 20 , 107 5 

- - -~~~~~--~~~~~~~~~~- —---- - -



~~~~~~~
- 

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

I .~~ Dr~aN1C-1’RATrv E 1’.~1ANUA L Ch’.LpL’.~ r Ill
PA LJa\L’~LS INTE1-~~1~ATE PA RK COMM ZION Section 7
COM~Ji~~ ION REF PONSIBILrTIES AND ORGANIZATIO N Pay.? 3

I DISPATCHERS FOR FIELD EMERGENCIES - Continued

Floods, serIous storms or natural disa~t~rs damaging
-
~ our facilities or causing significant delays to the traveling

public.

Unusual occurrences such as school bus accidents.
- 

Unusual demands placed on transportation facilities.

Civil Disobedience involving transportation facilities.

LI

- ,  Source : Letter from the Department of Transportation Regional Director,
dated June 10, 1974. -
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ADMINISTRATIVE MANUAL Chap ter 111
PAL I SADES INTE RSTATE PAR K COMM ISSION Sec t ion  2
COMM ISSION RES PONSIBILITIES AND ORGAN I ZATION Page 1

I
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( AD~~~J~~TRATWE MA NUA L Chapter III
PA LISADES LNTERSTATE PA RK COMMISSION SectIon 6
COMMISSION RESPONSIBIL~T~~S AND ORGANIZATIO N Page 2

I A FTER HOURS TELEPHONE CONTACTS - ORGANIZATIONA L - Continued

I Home
I Title Name Telephone No.

I Office of Superintendent,
New Jersey Section

Superintendent Charles 3. Q.uadri 201-768-3597 -

Assistant Superintendent Richard Olsen 201-768-6458

Police Chief - Richard G. Piper 201 -868-1549 -

Maintenance Supervisor Alexander Pinto 201-944-7528

Operations Supervisor Cosmo Conserva- 201-768-4112

Off ice of Chief Park Enaineer - 
- -

Chief Park Engineer John 3. Troy 914-429-8282

Senior Park Engineer Arthur C. Bruining 201-891-2723

- I Senior Park Engineer Robert Santoro 914-237-5248

Park Engineer Paul Sevik - 914-446-4880

Park Engineer Charles W. Tonneson 914-534-8773

Office of Administrative Officer

Administrative Officer and
Comptroller James G. Taylor 914-534-8771

Head Account Clerk Vacant

Principal Account Clerk John 3. Komonchak 914-446-3162
(Purchasing)

Land and Claims Office

Assistant Land and
Claims Adjuster Vacant

Date of Amendment - February 28, 197 7
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I
ADMfl~JISTRATIVE MA NUA L Chapter in
PALISADES ~~TERSTATE PARK CO MM]SSION - Section 6
COMMISSION RESPONSIBILITIES AND ORGA NIZATION Page 3

AFTER HOURS TE LEPHONE CONTACTS - ORGA NIZATIONA L - Continued

Home
flUe - Name Telephone No.

Office of Chief of Patrol

Chief of Park Patrol James W. Donnelly 914-446-3570

Captain of Park Patrol James B. Santoro 914-534-8253 -

Lieutenant Park Patrol -
Northern District Earl W. Sandstrorn -. 914-928-6714

Lieutenant Park Patrol -
Southern District Raymond 3. Mesa.ris 914-446-2466

Detective Sergeant David P. Shea 914-786-3031

Historic Sites

Regional Historic
Preservation Supervisor James P. Gold 914-876-4726

Date of Amendment - February 28, 1977
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ADMThJ]STRATWE MANUA L 
- 

Chapter LE
PALISADES fl’~TERSTATE PARK COMMISSION Section 6
COMMISSION REPONSIBILITIES AND ORGA NIZATION Page 4

A FTER HOURS TELEPHONE CONTACTS -ALPHA BETICA L
Home

Name Title Telephone No.

~~u!ning, Arthur C. Senior Park Engineer 201-891-2723

Castro, Nash - General Manager 914-359- 5093

Conserva, Cosmo Operations Supervisor, N. 3. 201-768-4112

Cox, Ernest Tv!. Park Superintendent -
- Southern District 914-446-3710

Donnelly, James W. Chief of Park Patrol 914-446-3570

Forman, Frank Regional Park Maintenance
Supervisor U - 914-429-2143

Gold,- James P. Regional Historic 
-

Preservation SupervIsor 914-876-4726

Herrington, A. E. Park Super intendent -
- Bear Mountain 914-786-3013

Kornonchak, John 3. Principal Account Clerk
(Purchasing) 914-446-3162

Korbach, John Photographer 201-278-590 5

McCoy, David P. Senior Landscape A rchitect 914-471-2952

Mesaris, Raymond 3. Lieutenant Park Patrol -
Southern District 914-446-2466

Meybohrn, Donald R.. Park Maintenance
Supervisor II 914-786-5328

Momberger, George L. Superintendent, New York 914-446-2072

Olsen, Richard Ass’t. Superintendent , N. 3. 201-768-6458

Page, Roland R. Park and Recreation
Field Representative 914-759-2044

Pinto, Alexander Maintenance Supervisor 201-944-7528

Piper, Richard G. Police Chief, N. 3. 201-868-1549

Date of Amendment - F~bruary 28, 1977 
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ADMINISTRATIVE MANUA L - Chapter III
PALISADES INTERSTATE PARK COMMISSION Section 6
COMMISSION RESPONSIBILITIES AND ORGA NIZA TION Page 5

AFTER HOURS TELEPHONE CONTACTS - A LPHA BETICA L - Continued

Home
Name Title_ Telephone No.

Quadri, Charles 3. 
- 

Superintendent, N. 3. 201-768-3597

Quinn, Kieran General Park Superintendent -
Northern District 914-786-2489

Reid, John C. Supervisor of Camp and
Recreational Activities 914-429- 5295

Sandstrom, Earl W. Lieutenant Park Patrol -
Northern District 914-928-6714

Santoro, James B. Captain of Park Patrol 914-534-8253

Santoro , Robert Senior Park Engineer 914-237-5248

Sevik, Paul Park Engineer 914-446-4880
- Shea, David P. Detective Sergeant 914-786-3013

Stewart , Donald B. Assistant General Manager 914-446-3595

Taylor , James G. Administrative Officer and
Comptroller 914-534-8771

Tonneson , Charles W. Park Engineer 914-534-8773

Troy, John 3. 
- 

Chief Park Engineer 914-429-8282

Date of Amendment - February 28, 1977
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:~E~; YORK STATE DE1 ’ART~1ENT OF ~NV [RONMENT A L CC::~ ERvA’r [O~
DAM lNS PEC TIO~I REPORT L~~t~~ \C~~~~~~~~~ _LJ k~~._

(By Visua l In s p e c t i o n )  -~,
\ ( ~~~~~~~~~~~ 

~~

Da te
Dam Number River Basin Town County Hazard Class* & Inspector

~~~• ~~~~ ~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~ ij ~/ y c  ct~~~t H
Type of Construction Use

0 Earth w/concrete spiliway Water Supp ly

Earth wldrop inlet pipe Power

0 Earth w/stone or riprap spiliway Recreation

~~ Concrete 
~~ Fish and Wildlife

0 Stone Farm Pond

D Timber No Apparent Use-Abandoned

Estimated Impoundment Size Estimated Heigh t of Darn above S treambed

O 1-5 acres Under 10 feet

O 5—10 acres 10—25 feet

Over 10 acres D Over 25 feet

Cond ition of Sp i liway
Service sa tisfac tory ~~~ Auxiliary satisfactory

0 In need of repair or maintenance In need of repair or maintenance

Exp lain: 
_______________________________________________________________

Condition of flon-Overflow Section

~~ Satisfactory

In need of repair or maintenance Exp lain: __________________________________

Condition of Mechanical Equipment

4 
.

~~~~~~~ Satisfactory

0 In need of repair or maintenance Exp lain : _________________________________

Evaluation (From Visua l Inspection)

No defects observed beyond normal maintenance

~~ 
Repairs required beyond norma l maintenance

*Explain Hazard Class , if Necessary ______________________________________________

_ _
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APPENDIX G

GEOLOGY

Lake Kanawauke Darn

1. General Geology

The darnsite and reservoir lie in western Rock—
land County , adjacent to the Orange County line.

The bedrock consists of undifferentiated Pre-
Cambrian hornblende grunite and granitoid gneiss, horn-
blende gneiss, and rusty paragneiss including bioti1~~-quartz—plagioclase paragneiss, marble, caic silicate rock,
all with characteristic pyrite and graphite.

• Structurally, the area is in a complex of
folded formations; the lake and dam are located in a
synform which plunges to the northeast. There are normal
fault lines to the west and north of the damsite.

Geologically, the area is part of the Hudson
Highland portion of the Reading Prong.

2. Site Geology

Air photo interpretation detected the appar-
ent old scars of minor landslide activity in the general
vicinity of the site. Lake Kanawauke was apparently
formed in a synclinal trough. A normal fault intersects
the lake at the extreme north end . The Rarnapo fault

• passes approximately 3.7 miles east of the darn. Soil
cover on the lake slopes appears shallow (probably less

• than 5’). The darn is very near the contact between a
hornblende gneiss and a paragneiss.
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