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Hydrologic and hydraulic analysis indicates that maximum spill-
way discharge capacity without flashboards is only about 397 of the
PMF peak outflow. The 1/2 PMF would overtop the earth embankment
and would probably cause failure. Therefore, in accordance with
Corps of Engineers' screening criteria for review of spillway
adequacy, sg}llway capacity is considered '"'seriously inadequate®
and the damgis assessed as ™unsafe, non-emergency" . _<; '

The clgssification of "unsafe" applied to a dam because of a
seriously imadequate spillway is not meant to connote the same . g
degree of emergency as would be associated with an '"unsafe' class-
ification applied for a structural deficiency. It does mean that
- there appears to be a serious deficiency in spillway capacity and
if a severe storm were to occur, overtopping and failure of the
dam could take place, significantly increasing the hazard to loss
of l1ife downstream of the dam..
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Therefore, it is recommended that within 3 months after

after receipt of this report by the Owner, any appropriate re-
medial work should be completed. - The detailed analysis and the
design and construction obserxvation of any remedial work should
be done by a qualified, regibtered professional engineer.

In the meantime, the flashboards should immediately be removed
from the 'spillway and kept removed pending the results of the de-
taileéd hydrologic and hydraulic analysis. Also, the Owner should
ifiMediately institute a program to visually inspect the dam and its
Qppurtenances‘atlleast once a month. Within 3 months after receipt
of this report the Owner should complete an emergency action plan
outlining action to be taken to minimize the downstream effects bf .
an emergency, together with an effective warning system. :
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Structural stability analysis of the spillway section indicates
that it has unsatisfactory stability for all cases except normal.
spring and fall conditions (with flashboards removed) and that the
right training wall is critically unstable for normal conditions.
Therefore, it is recommended that a detailed structural stability

analysis of the spillway section for all loading conditions be

started within 3 months after receipt of this report by the Owner.

This analysis should include investigation of foundation conditions,_

embankment loading conditions, and structural details. The large

crack in the right training wall should be taken into account. Any

necessary remedial work should be completed within 18 months after ‘;S

receipt of this report by the Owner. The investigation and the =

design and construction observation of any remedial work should be <

done by a qualified, registered professional engineer. ..
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PREFACE

This report is prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams, for Phase 1
Investigations. Copies of these guidelines may be obtained from
the Office of Chief of Engineers, Washington, D.C. 20314. The
purpose of a Phase I Investigation is to identify expeditiously
those dams which may pose hazards to human life or property. The
assessment of the general condition of the dam is based upon avail-
able data and visual inspections. Detailed investigation, and
analyses involving topographic mapping, subsurface investigations,
testing, and detailed computational evaluations are beyond the
scope of a Phase I Investigation; however, the investigation is
intended to identify any need for such studies.

In reviewing this report, it should be realized that the
reported condition of the dam is based on observations of field
conditions at the time of inspection along with data available
to the inspection team. 1In cases where the reservoir was lowered
or drained prior to inspection, such action, while improving the
stability and safety of the dam, removes the normal load on the
structure and may obscure certain conditions which might otherwise
be detectable if inspected under the normal operating environment
of the structure.

It is important to note that the condition of a dam depends
on numerous and constantly changing internal end external con-
ditions, and is evolutionary in nature. It would be incorrect
to assume that the present condition of the dam will continue to
represent the condition of the dam at some point in the future.
Only through frequent inspections can unsafe conditions be detected
and only through continued care and maintenance can these conditions
be prevented or corrected.

Phase I Inspections are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the es-
tablished Guidelines, the Spillway Test Flood is based on the
estimated '"Probable Maximum Flood" for the region (greatest
reasonably possible storm runoff), or fractions thereof. Because
of the magnitude and rarity of such a storm event, a finding that
a spillwvay will not pass the test flood should not be interpreted
as necessarily posing a highly inadequate condition. The test
flood provides a measure of relative spillway capacity and serves
as an aide in determining the need for more detailed hydrologic
and hydraulic studies, considering the size of the dam, its
general condition and the downstream damage potential.

The Phase 1 Investigation does not include an assessment of
the need for fences, gates, no-trespassing signs, repairs to ex-
isting fences and rallings and other items which may be needed
to minimize trespass and provide greater security for the fa-
cility and safety to the public. An evaluation of the project
for compliance with OSHA rules and regulations is also excluded.

T
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NATIONAL DAM INSPECTION PROGRAM
PHASE I INSPECTION REPORT

Identification No.: NY 00083

Name of Dam: Tillson Lake Dam

State Located: New York

County: Ulster

Municipality: Town of Gardiner
Watershed: Lower Hudson River Basin
Stream: Palmaghatt Kill

Date of Inspection:  April 8, 1981
ASSESSMENT

Examination of available documents and visual inspection of
the dam did not reveal conditions which constitute an immediate
hazard to human life or property. However, the dam has some serious
deficiencies which require further investigation and remedial work.

Hydrologic and hydraulic analysis indicates that maximum spill-
way discharge capacity without flashboards is only about 397 of the
PMF peak outflow. The-1/2 PMF would overtop the earth embankment
and would probably cause failure. Therefore, in accordance with
Corps of Engineers' screening criteria for review of spillway
adequacy, spillway capacity is considered ''seriously inadequate"
and the dam is assessed as ''unsafe, non-emergency’.

The classification of '"unsafe' applied to a dam because of a
seriously inadequate spillway is not meant to connote the same
degree of emergency as would be associated with an 'unsafe' class-
ification applied for a structural deficiency. It does mean that
there appears to be a serious deficiency in spillway capacity and
if a severe storm were to occur, overtopping and failure of the
dam could take place, significantly increasing the hazard to loss
of 1ife downstream of the dam.

Therefore, it is recommended that within 3 months after
receipt of this report by the Owner, a detailed hydrologic and
hydraulic analysis be started to better assess spillway capacity.
This should include a more accurate determination of the site
apecific characteristics of the watershed. Within 18 months
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after receipt of this report by the Owner, any appropriate re-
medial work should be completed. The detailed analysis and the
design and construction oEservation of any remedial work should
be done by a qualified, registered professional engineer.

In the meantime, the flashboards should immediately be removed
from the spillway and kept removed pending the results of the de-
tailed hydrologic and hydraulic analysis. Also, the Owner should
immediately institute a program to visually inspect the dam and its
appurtenances at least once a month. Within 3 months after receipt
of this report the Owner should complete an emergency action plan
outlining action to be taken to mInEmize the downstream effects of
an emergency, together with an effective warning system.

Structural stability analysis of the spillway section indicates
that it has unsatisfactory stability for all cases except normal
spring and fall conditions (with flashboards removed) and that the
right training wall is critically unstable for normal conditioms.
Therefore, it is recommended that a detailed structural stability
analysis of the spillway section for all loading conditions be
started within 3 months after receipt of this report by the Owner.
This analysis should include investigation of foundation conditions,
embankment loading conditions, and structural details. The large
crack in the right training wall should be taken into account. Any
necessary remedial work should be completed within 18 months after
receipt of this report by the Owner. The investigation and the
design and construction observation of any remedial work should be
done by a qualified, registered professional engineer.

Because of other deficiencies, the following additional inves-
tigations should be started within 3 months after receipt of this
report by the Owner. The investigations should be performed by a
qualified, registered professional engineer.

1) Investigate the character of the spoil material on the
downstream slope to determine whether it should be re-
moved and, if so, provide the procedure for removal.

2) Determine whether major repairs should be made to the
core wall, which has multiple cracks.

3) Investigate the origin of the seeps through the floor
of the spillway discharge channel.

Any remedial work deemed necessary as a result of these inves-
tigations should be completed within 18 months after receipt of this
report by the Owner. A qualified, registered professional engineer
should design and observe the construction of any necessary remedial
work.

The following remedial work should be completed by the Owner
within 12 months after his receipt of this report. Where engineer-
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ing assistance is indicated, the Owner should engage a qualified,
registered professional engineer. Assistance by such an engineer
may also be useful for some of the other work.

& LAND SURVEYOR
Approved by:

Date:

1)

2)

3)

4)

5)

6)

7)

Remove trees and brush and their root systems from all
surfaces of the dam and for 20 feet downstream of the
toe in accordance with procedures established by an
engineer. Continue to keep these same areas clear by
cutting brush and trees and mowing grass at least
annually.

Repair the eroded zones of the embankment adjacent to
the spillway and along the upstream slope in accordance
with a design by an englueer.

Monitor the seep adjacent to the outlet conduit and
have the data evaluated in accordance with procedures
established by an engineer.

Dewater and clean the outlet conduit and have it inspected
by an engineer. )

Restore the outlet conduit sluice gate to operation and
exercise it regularly.

Contingent on the results of the detailed stability
analysis by an engineer, repair the zones of eroded and
deteriorated concrete of the spillway, discharge channel,
and training walls in accordance with a design by an
engineer.

Develop and implement effective routine operation and
maintenance procedures for the dam and its appurtenances.

Institute a program of comprehensive technical inspection
of the dam and its appurtenances by an engineer on a
periodic basis of at least once every two years.

ennet . Male
President
C. T. Male Associates, P.C.

_NY PE 25004

Corps of Engineers
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Overview Photo - Tillson Lake Dam. Note trees on slope and irregular crest - 4/8/81
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39 NATIONAL DAM INSPECTION PROGRAM
PHASE I INSPECTION REPORT

NAME OF DAM: TILLSON LAKE DAM, ID NO. NY 00083
SECTION 1
PROJECT INFORMATION

1.1 GENERAL

a. Authority

The National Dam Inspection Act, Public Law 92-367,
August 8, 1972, authorized the Secretary of the Army through
the Corps of Engineers to initiate a national program of dam
inspection throughout the United States. The New York District
of the Corps of Engineers has been assigned the responsibility %
of supervising the inspection of dams within New York State. !
C. T. Male Associates, P.C., has been retained by the New York
District to inspect and report on selected dams in the State of
New York. Authorization and notice to proceed was issued to
C. T. Male Associates, P.C., under a letter from Michael A.
Jezior, LTC, Corps of Engineers. Contract No. DACW51-81-C-0014 :
has been assigned by the Corps of Engineers for this work.

b. Purpose of Inspection

The purpose of the inspection program is to perform
technical inspection and evaluation of non-Federal dams to identify :
conditions which threaten the public, and thus permit correction
in 2 timely manner by non-Federal interests. “

1.2 DESCRIPTION OF PROJECT

a. Location

The dam is located on the Palmaghatt Kill about 10 miles
southwest of the Village of New Paltz. The dam at its maximum
section is at Latitude 41 degrees - 40.3 minutes North, Longitude
74 degrees - 14.8 minutes West. .

Access to the dam is from County Route 7 to the east,
then via Tillson Lake road to either South Mountain Road or Lake
Road, and then via a private gravel road that runs south of the
lake between South Mountain Road and the Tillson Lake Recreation
Park and pavilion on Lake Road (see Vicinity Map, and Drainage
Area Map Appendix C-5).

1-1




737 The official and popular name of the dam is Tillson
Lake Dam and the official and popular name of the reservoir is
Tillson Lake.

b. Description of Dam and Appurtenances

Tillson Lake Dam is an earth embankment with a central
concrete core wall. The dam has an ogee-like spillway about 30 {
feet from the left abutment. The irregular brush, tree, and
debris-covered embankment is about 308 feet long (including the
spillway) by about 39 feet high. The upstream and downstream
slopes are irregular with the upstream slope above the beach
estimated at 1.5H:1V and with portions of the downstream slope
as steep as 1.25H:1V. The upstream slope is covered with rock
riprap to about 4 feet below the top of the dam. The dam has an
irregular crest width averaging about 15 feet.

The dam has a reinforced concrete core wall about 18
inches wide at portiomns of the top which are exposed. The wall
increases in section as it extends down to the original ground |
surface. The core wall is partially exposed on both sides of the i
spillway and the top of the core wall, at EL 376, has been con-
sidered to be the top of the dam.

The ogee-like spillway is a concrete gravity overflow ,
section about 3.5 feet wide at the top with a crest length of about |
55 feet. The spillway overflow section varies uniformly in down-
stream height from left to right, being 4 feet high on the left and
about 20 feet high on the right. The spillway discharge channel
is formed by training walls on each side of the spillway extending
downstream about 80 feet. The channel bottom consists of concrete
pavement over bedrock (and possibly over some hardpan) and it slopes !
downward left to right, as well as downstream (see Photo A-6A). !

The spillway crest has 4 sections of 3-foot-high wooden
flashboards, each section being 13.75 feet long. The sections are
supported at their ends by 3 railroad rails embedded in the spillway
crest (see Photo A-6B). The two end sections are each additionally
supported by three l.5-inch pipes and the middle sections by two
1.5-inch pipes. At the time of inspection one section of flash-
boards was removed. Also, just downstream of the weir crest there
are 3 additional railroad rails embedded in the spillway overflow
section which are apparently not used.

The dam has a concrete outlet conduit about 3 feet square
on the inside and about 170 feet long. In the reservoir there is
a concrete control tower with a floor stand control mechanism for a
30-inch-diameter sluice gate at the end of the conduit at the base
of the tower. The handwheel for the control mechanism is missing
and the gate is inoperable. The conduit discharges into the
streambed at the downstream toe and presently is about half silted
shut at its downstream end.

1-2




73. c. Size Classification

In accordance with Recommended Guidelines (Reference 1),
Tillson Lake Dam is classified as '"'small'" in size because its
height is 39 feet (within the 25 to 40-foot range) and the maximum

storage capacity at the top of the dam is 394 acre-feet (within the
50 to 1,000-acre-foot range).

d. Hazard Classification

In accordance with Recommended Guidelines (Reference 1),
Tillson Lake Dam is classified as having a '"high' hazard potential.
This is because it is judged that failure of tEe dam would sig-
nificantly increase flows downstream which could cause loss of
more than a few human lives and appreciable property damage. Down-
stream development that could be damaged or destroyed by a dam
failure includes: a home to the left of the stream about 300 feet
downstream and the associated driveway bridge over the stream
(both are visible in Photo A-9B), and several homes even closer
and lower to the stream about 900 feet downstream near South
Mountain Road (vertical drop from the dam to the homes near South
Mountain Road is about 40 feet).

ef Ownershig

It is suspected that the dam was constructed in the 1920's
or early 1930's for Hassey A. Tillson. Presently the dam and reser-
voir are owned by:

U & U Realty, Inc.
100 Seaview Drive
Secaucus, New Jersey 07094

Attention: Jose thanue, President
(201) 348-4900

f. Operator
Day-to-day operation of the dam is the responsibility of:

Tillson Lake Recreation Park, Inc.
Gardiner, NY 12525

Attention: Henry S. Cuney, President
(914) 564-2718

and

George Surinach, Vice-President
(Mr. Cuney's Son)

35 Utterb” Rd.

P Malverne, NY 11565

. . (516) 887-7859

1-3
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Tillson Lake Recreation Park, Inc. is the leasee of the
property upon which the dam and the associated recreational facil-
ities are located.

g. Purpose of Dam

The dam was originally constructed to impound water
for recreational purposes. The impoundment is presently used
for the same purpose by the Operator who runs a swimming beach
and pavilion at the western end of the lake. The dam is at the
eastern end of the lake.

h. Design and Construction History

It is suspected that the dam was constructed in the 1920's
or early 1930's for Hassey A. Tillson. The original designer and
construction contractor are unknown. No direct data concerning the
original design or comstruction could be found.

On September 21, 1938 the dam was overtopped and a large
section to the right of the spillway failed causing violent flooding
and damage downstream. The spillway was completely flashboarded
shut prior to and during the flood with 4-foot-high flashboards.

In 1939 the dam was reconstructed for the original owner. The re-
construction consisted of repairing the breach in the core wall

and embankment. In addition, the core wall and the dam to the right
of the spillway were raised about 2 feet, new fill was placed over
the entire downstream slope, and new flashboards 2.5 feet high were
installed. .

In August 1955 the portion of the dam to the left of the
spillway, which had never been raised as intended during the 1939
work, was overtopped. A portion of the toe of the dam was washed
away, and the spillway discharge channel was damaged. In 1956
major repairs were undertaken for the owner, Dominick Porco. The
repair work consisted of raising the core wall and dam on the left
side of the spillway to match the right side, rebuilding portions
of the spillway training walls and discharge channel bottom, filling
in washed out areas, and possibly adding riprap to the upstream
slope. The sluice gate, then inoperable, was also supposedly re-
paired at that time.

Refer to Section 2 of this report, as well as to the
Engineering Data Checklist in Appendix F2, for a complete dis-
cussion of the design and construction history. Drawings and
other engineering data are included in Appendices F3 and G.

1. Normal Operating Procedures

The Operator visits the dam site at least twice a week
during the summer and randomly at other times. The 3-foot-high

1-4




flashboards are up May through September and are normally removed |
by the Operator's son for the period of October through April. Last '
winter, however, only one of the four sections of flashboards was f
removed.

The outlet conduit sluice gate, normally closed, is
inoperable. The control tower over the gate can only be reached
by boat and the operating handwheel is missing. The sluice gate
was last operated 15 or 20 years ago. The lake used to be drained
for cleaning about every 10 years, but this was last done in the
1960's according to the Operator's son.

1.3 PERTINENT DATA

a. Drainage Area (square miles) : 4.78

b. Discharge at Dam Site (cfs)
Spillway (W.S. at top of dam)
- with flashboards 950
- without flashboards . 2,690
Outlet Conduit (normally closed and presently
inoperable - estimated potential with W.S.

e

at spillway crest w/o flashboards) 130
Maximum Known Flood (estimated at 2 ft.
over flashboard crest in August 1955) 500 \

c. Elevation (feet - NGVD) !
The elevation base of the reconstruction drawings in :

Appendix G is about 90 feet lower than NGVD (National Geodetic !
Vertical Datum of 1929) based on the water surface elevation ,
listed in the Gazetteer of Lakes (Reference 25). USGS mapping f
shows no specific elevation on the water surface but is consis- y
tent with the Gazetteer elevation. Therefore, all elevations
used in this report are 90 feet higher than those on the drawings
in Appendix G and are in feet above mean sea level NGVD.

Top of Dam (top of core wall) 376
Design High Water (for 1,250 cfs) 373.5 +
Spillway Crest - with flashboards 373
' - without flashboards 370
Entrance Invert of Qutlet Conduit 341 +
d. Reservoir Length (feet) - at spillway crest 1,700 +
e. Reservoir Surface Area (acres)
Top of Dam 28.5 +
Spillway Crest - with flashboards 25.6 +
- without flashboards 22.7
f. Reservoir Storage (acre-feet)
Top of Dam © 394
Spillway Crest - with flashboards 312
- without flashboards . 230
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Dam

Type - Earth embankment.

Length - 308 feet including spillway.

Height - 39 feet. ;

Top Width - Irregular, averages about 15 feet.

Side Slopes ~ Upstream - 1.5H:1V above beach, 8H:1V on
beach, below water presumed
original 2.5H:1V.

- Downstream - Original 2H:1V. Present steepest
slope of spoil over original
surface is 1.25H:1V

Zoning - Homogeneous with central concrete core wall

and miscellaneous spoil on downstream slope.
Impervious Core - Central concrete core wall (cracked and
therefore not an impervious barrier)
reported to be 28 inches thick at its
base and 12 to 15 inches thick at its
top (measures 18 inches thick on portions
of top exposed).

Cutoff - Concrete core wall extends to bedrock or to

hardpan. '

Grout Curtain - None known.

Spillwa

Tgpe - Concrete ogee-like with 3-foot flashboards.

Length of Weir - 55 feet.

Upstream Channel - Reservoir immediately upstream of
welr crest. Bottom of reservoir is
silted up level with weir crest at
each end of spillway.

Downstream Channel - About an 80-foot-long concrete paved

channel with concrete training walls.
Channel slopes down steeply toward
right side as well as toward down-
stream.

Outlet Conduit (reservoir drain)
Size ~ Reported 3 feet square by about 170 feet long
(measures 3.8 feet wide at outlet).

Description - Concrete box culvert from control tower
in reservoir, through dam to downstream
toe. The downstream end of the conduit
is about half silted shut.

Control - Reported 30-inch-diameter sluice gate at up-

, stream end at base of control tower with floor
stand on top of control tower. Control tower
only accessible by boat, handwheel is missing,
and sluice gate is inoperable.
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SECTION 2
ENGINEERING DATA

2.1 DESIGN DATA

a. Geology

There is no geologic information available in the data
for this dam. The following information was obtained from cur-
rent geologic maps and publications (References 28 and 29), as well
as from the site visit.

Tillson Lake Dam is located in the Hudson-Mohawk lowlands
of the Valley and Ridge physiographic province in southeast New
York State. Bedrock in the vicinity of the dam is shale, argillite,
and siltstone of the middle Ordivician period (approximately 460
million years old). The dam is located on the eastern flank of
generally flat-lying basin rocks that underlie the Catskill Moun-
tains.

The bedrock at the dam is a slate or argillite with
closely-spaced (approximately 1/2 inch) foliations. The strike
and dip measured about 20 feet downstream from the dam on the
right side of the discharge channel is N 30° E, 28° N. Since the
dam is oriented northeast-southwest, the horizontal thrust of the
dam tends to close the north-dipping foliation planes. (Note:

In the application for repairs, dated May 12, 1939 (see Appendix
F3-3)8 the bedrock was called slate and indicated to have a dip
of 50°W. It is not known where this measurement was taken.)

There is no surficial geology map available for this
site.

b. Subsurface Investigations

There are no subsurface investigations available for
this dam site.

A drawing by Solomon LeFevre dated March 22, 1939 (see
Appendix G-1) shows the dam to be founded on slate from Sta 0400
to Sta 2470 and on hardpan from Sta 2+70 to the right abutment.
The same drawing shows that the spillway was founded chiefly on
bedrock but that hardpan was left unexcavated under the central
portion (looking in transverse section) of the spillway.

The visual inspection showed bedrock exposed about 10
feet to the right of the low-level outlet conduit, about at Sta
1430. Also, till (hardpan) is evident on top of bedrock to the
left of the spillway. A scarp in till is evident in a zone just
downstream of the right side of the dam. This zone seems to be
a former borrow area.
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.64 c. Dam and Appurtenances

It is suspected that the dam was designed and constructed
in the 1920's or early 1930's for Hassey A. Tillson. The original
designer is unknown. No direct data concerning the original design
could be found.

There are no direct data available on the composition
of the dam. In a letter by Mr. Fred Briehl dated September 27,
1938 (see Appendix F3-1) describing the failure of the dam, he
referred to the fill in the dam as "dirt" and as ''rock and dirt."
In a drawing by Solomon LeFevre dated March 22, 1939 (see Appendix
G-1) he refers to the old and the proposed fill as "earth f£ill."

Immediately downstream from the daﬁ, on the right side,
there are the remains of an old borrow pit, which may be the source x
of the fill for the embankment. ‘

The top surfaces of the crest and downstream slope are
very irregular. According to the Owner's representative, the lake
has been drained in the past and the bottom cleaned. He indicated
that the spoil may have been dumped on the crest and downstream
shell.

2.2 CONSTRUCTION HISTORY

a. Initial Construction

The original contractor for the dam is unknown and no ;
records concerning the actual construction of the dam and appurten- |
ances are known to exist. A brief review of the construction history .
can be found in Appendix F2, Checklist for General Engineering Data
and Interview with Dam Owner.

b. Modifications and Repairs

On September 21, 1938 the dam was overtopped and breached.
The spillway was completely flashboarded shut prior to and during
the flood with 4-foot-high flashboards. 'As a result of this con-
dition water from the storm rose in the reservoir, and aided some-
what by high winds, proceeded to spill over the dam. The flow of
water over the dam washed out the fill section on the downstream
side of the core wall to the right of the spillway. The core wall,
then unsupported on the downstream side, burst. A portion of the
core wall about 90 feet wide at the top and 30 feet deep failed.
A letter by Fred Briehl, dated September 27, 1981 (see Appendix
F3-1) describes the dam failure and the resulting damage.

In 1939 the dam was reconstructed for the original owner,
H. A. Tillson. An application for the dam's reconstruction, dated
May 12, 1939, appears as Appendices F3-3 to F3-6.
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The core wall was repaired with new reinforced concrete
which was doweled to the old remaining concrete with 3/4-inch steel
rods. The core wall and embankment were both raised about 2 feet
on the right side of the spillway. The earth fill washed away by
the breach was replaced and additional fill was added to the entire
downstream slope of the dam to the right of the spillway. New
2.5-foot-high flashboards were also installed on the spillway,
resulting in 3.5 feet of freeboard on the right side but only 1.5
feet on the left. The core wall to the left of the spillway was
never raised during the 1939 reconstruction.

The engineer for the 1939 reconstruction was Solomon
LeFevre, New Paltz, New York. Correspondence concerning the 1939
work can be found in Appendices F3-7 to F3-8. A drawing concerning
the reconstruction of the dam appears as Appendix G-1l. The con-
struction contractor for the 1939 work is not known.

In August 1955 another storm and subsequent flood caused
a portion of the dam and core wall to the left of the spillway,
which had never been raised during the 1939 reconstruction, to be
overtopped and the embankment was eroded. There appears to have
been about 2-foot-high flashboards on the spillway just prior to
and during the flood. The lower ends of the spillway channel
training walls were overtopped by water flowing in the channel.
This flooding eroded the ground area behind the left training wall
and caused a portion of the earth dam at the toe, to the right of
the spillway, to be washed away. A section of the right spillway
training wall and part of the channel bottom were also undermined
and washed away. A report on damage to the dam due to the
storm can be found on Appendix F3-9.

In 1956 the dam was repaired and reconstructed for the

owner, Dominick Porco.- A listing of the proposed 1956 reconstruction,

as well as an application for the dam's reconstruction in 1956,
appear as Appendices F3-10 to F3-14.

: The core wall and dam to the left of the spillway were
raised about 2 feet to match the rest of the dam. The left train-
ing wall of the spillway was raised about 1.5 feet and extended
downstream. Some concrete work to promote better flow may have
been done in the trough along the right side of the spillway dis-
charge channel. The downstream end of the right training wall and
the downstream end of the concrete bottom of the spillway discharge

channel were replaced. The washed out fill areas were also repaired.

At this time additional riprap may have been placed on the upstream
slope and the sluice gate was supposedly repaired.

The engineer for the 1956 reconstruction was T.W. ('"Don")
Westlake, P.E., Holmes Road, RD 1, Box 66, Newburgh, New York. Some
spillway and flashboard computations, possibly done by Westlake and/
or the State reviewers in 1956, appear on Appendices F3-15 to F3-
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17. Drawings concerning the 1956 reconstruction can be found as
Appendices G-2 and G-3. The construction contractor for the 1956
work is not known.

C. Maintenance and Pending Remedial Work

There are no known plans for any maintenance or remedial
work on the dam by the Owner.

2.3 OPERATION RECORD

a. Inspections

There is no known record of inspection of the dam by the
Owner. :

One inspection report by the New York State Department
of Environmental Conservation (NYS-DEC), dated April 23, 1973, was
found (see Appendix F3-18). This inspection report indicated that
concrete surfaces at the dam needed some minor repairs that could
be undertaken as maintenance items. The growth of trees on the
downstream slope and minor cracks in the concrete were noted. The
report indicated that some periodic maintenance was being performed
and that the dam was in good condition.

b. Performance Observations, Water Levels, and Discharges

There are no known records of performance observations
or of routine water levels and discharges at the dam.

C. Past Floods and Previous Failures

On September 21, 1938 the dam was overtopped and breached.
In August 1955 high water again overtopped and damaged the dam. The
details of these failures have previously been discussed in Section
2.2b.

2.4 EVALUATION
a. Availability

As listed on Appendix Fl, engineering data and records
for the dam were available from the Dam Safety Section of the NYS-
DEC. This data was reviewed, and copies of all the records found
are included in chronological order in Appendices F3 and G. Appendix
F2, Checklist for General Engineering Data and Interview with Dam
Owner, also contains pertinent engineering information.

b. Adequacy

Available data consisted of drawings, letters, and a
report concerning the two failures and subsequent reconstructions,




applications for reconstruction, and an inspection report. Such
data as original design drawings, construction specifications,
design calculations, record drawings, complete data on foundation
and embankment soils, and operation and performance data were not
available. The lack of such in-depth engineering data does not
permit a comprehensive review. Therefore, the available data was
not adequate by itself to permit an assessment of the dam.

c. Validity

Based on field observation and checking, some of the
data is not valid. The flashboards now used at the dam are 3 feet
high and do not resemble the 2.5-foot-high flashboards of the 1956
reconstruction design (see Appendix G-3), which were designed to
trip at various water elevations. The present flashboards are
shown in Photo A-6B.

The outlet conduit is reported as being 3 feet square
(see Appendix F3-1), but actually measures 3.8 feet wide at its
downstream end.

The dike shown on the 1956 reconstruction drawing to
the left of the spillway (see Appendix G-2) is not apparent in
the field.

The 1939 and 1956 reconstruction drawings (see Appendix
G) show that the core wall was to be raised 2.5 feet, for a total
height of 6.5 feet over the spillway crest. Measurements show that
only about 2 feet was added, for a total height of 6 feet over the
spillway crest.

The 1939 reconstruction drawing (see Appendix G-1) indi-
cates that the downstream slope should be 2H:1V and the upstream
slope 2.5H:1V. Measurements show that the downstream slope is very
irregular and is about 1.25H:1V at its steepest portion. The up-
stream slope below the water level could not be estimated, but the
beach is about 8H:1V and the slope above the beach is about 1.5H:1V.
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SECTION 3
VISUAL INSPECTION

3.1 FINDINGS
a. General

Tillson Lake Dam was inspected on April 8, 1981. The
inspection party (see Appendix B-lg was accompanied by Mr. George
Surinach, Vice-President of Tillson Lake Recreation Park, Inc.,
leasee of the dam and lake, who represented the Owner. Mr. Suri-
nach is the son of Mr. Henry Cuney, who is the normal Operator of
the dam and is President of the Recreation Park. The weather was
sunny and warm at the time of the inspection. The water surface
was at about EL 370.2 or about 2 inches over the spillway crest.
The Visual Inspection Checklist is included as Appendix B, while
selected photos taken during the inspection are included in Ap-
pendix A and as the Overview Photo at the beginning of this report.
Appendix A-1 is a photo index map.

b. Dam

There is no evidence of sloughs or slides of the embank-
ment.

Cracked Core Wall - The core wall is cracked at its
junction with the right spillway training wall, as shown in Photo
A-3B. It is also cracked at Sta 1407, 1+18, 1+35, 1+50, and 1+60.
The core wall was covered with soil beyond Sta 1+75.

These cracks probably render the core wall ineffective
as a barrier to seepage through the embankment. That is, obser-
vation wells on each side of the wall and installed at the same
depth would probably show practically the same water level on both
sides of the wall. For this reason, this dam should be considered
essentially an earth dam without a core wall for the purposes of
Judging its susceptibility to piping, until further information
is available.

The core wall does serve the function of halting further
erosion if the upstream slope is eroded away. It also would con-
siderably retard any breach that might begin to form during an
overtopping. The concrete core wall is also a positive barrier
to any animals burrowing in the embankment. One woodchuck hole
was observed at about midheight on the downstream slope among
boulders at about Sta 1+70.

Trees and Shrubs - The crest, the entire downstream slope,

and the upstream slope along the normal water line are all fully
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forested with trees and shrubs, as shown in the Overview Photo
and Photo A-2A. This vegetation prevents any effective obser-
vation of seeps that may occur through the embankment.

165 Spoil on Crest and Downstream Slope - The drawing for
repair of the dam in 1939 (see Appendix G-1) shows a downstream
slope of 2H:1V. The measured downstream slope at its steepest
portion is 1.25H:1V (see Photo A-3A). Also, the crest is at a
higher elevation along much of its length, by about 2 feet, than
is shown in the 1939 and 1956 reconstruction drawings. At about
Sta 1+70 to 2420 on the downstream slope there is a pile of dis-
carded boulders, also shown in Photo A-3A.

It is probable that this steeper-than-designed downstream
slope and higher crest were built up from spoil removed from the
bottom of the lake. This spoil material, if it became saturated by
leakage through the core wall, high rainfall, or minor overtopping,
would be unstable. 1In addition, if the spoil is less pervious than
the embankment, it could act as a cap on the downstream slope, pre-
venting proper drainage and reducing stability.

Surface Erosion - Extensive erosion of the upstream slope
has occurred both to the left and to the right of the spillway
(see Photos A-2A and A-7A). This erosion has not proceeded further
into the dam due to the core wall.

The entire upstream slope is wave-cut at the normal lake
level and a beach has formed in the riprap.

Soil has been extensively eroded from the downstream toe
of the dam to the right of the right spillway training wall (see
Photo A-4A). This latter erosion may have occurred during the flood
in 1955 and was not repaired, or it may have been repaired and re-
eroded.

Seega%e - One seep was observed on the downstream side.
It was exiting from a point 18 inches below and 12 inches to the
right of the low-level outlet conduit (shown as an iron-stained
zone on the left in Photo A-4B). This seep was clear, running at
6 to 10 gpm, and appeared to be exiting from the top of bedrock.

Some dampness was observed at the level of the toe of the
pile of boulders on the downstream slope.

C. "Appurtenant Structures

1) Intake Structure and Control Tower

The intake structure and control tower are one and
the same concrete structure located upstream of the dam, in the
reservoir, surrounded by water (see Photo A-5A). Only the upper
part of the control tower was visible for inspection. The lower
part of the tower and the intake structure were submerged.
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From what was readily visible from shore, the control
tower is in pc-r condition. The concrete is eroded and stained.
The brackets for the slide gate control mechanism are also rusted
and appear to be loose.

On top of the control tower there is a control mechan-
ism (see Photo A~5A) for the 30-inch-diameter slide gate on the out-
let conduit. The gate stem, which runs up the downstream side of
the tower, and the control mechanism are rusted and in poor condition.
The control mechanism is inoperable, according to the Operator's son,
and its handwheel is missing. The slide gate is presently closed
and has not been operated for a number of years.

2) Outlet Structure and Qutlet Conduit

The outlet structure consists of just the exposed end
of the square outlet conduit (see Photo A-4B). The outlet structure
concrete is scaling and discolored. The outlet conduit is also
silted in to about one-half its normal depth as far upstream as
could be seen. The remainder of the inside of the outlet conduit
was not observable. . !

3) Spillway and Discharge Channel

The .spillway is at the left side of the dam looking
downstream (see Overview Photo). The spillway consists of a concrete
ogee-like weir section with flashboards and a concrete discharge
channel with concrete training walls (see Photos A-5B, A-6A, and
A-6B). 1In general, the concrete of the spillway and discharge
channel is in fair to poor condition.

The upper one foot of concrete of the left training
wall is crumbling (see Photos A-6B and A-7A). There is deterior-
ation of the cold joints as well as cracking and efflorescence of
the concrete. Available records indicate that the top of the left
traiging wall was raised during the 1956 reconstruction (see Section
2.2b).

The right training wall has a crack its full height,
at about the toe of the ogee section (see Photo A-8A). There is
a large spall at the right training wall contact with the downstream
side of the ogee crest (see Photo A-7B) and erosion of this training
wall at the water line on the upstream side near the spillway (see
Photo A-2A). There is erosion of the concrete along the base of
the right training wall due to the flow of water (see Photo A-8A).
Efflorescence, minor cracking, and the location of cold joints can
be seen in Photos A-7B and A-8A.

The face of the ogee-like spillway section is eroded
and the concrete is spalling and scaling (see Photo A-7B). There
is also considerable erosion and spalling of the spillway-to-channel
bottom transition joint (see Photo A-6B) and the erosion is as much
as one foot deep in some places.
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The discharge channel slab is cracking (see Photo
A-8B) and there are spalls along its construction joints. The
channel concrete along the base of the right training wall is also
eroding due to flow which concentrates there. There are also two
seeps through cracks in the concrete floor of the spillway discharge
channel. One seep is flowing clear at about 1 gpm and the other
is flowing clear at about 25 gpm (see Photo A-8B). There are iron
stains where the seeps exit. The seepage may be entering the pave-
ment through cracks higher up on the floor of the spillway.

d. Reservoir Area

The reservoir area is grassed or forested with hardwoods
(see Photo A-9A). Slopes are gentle and there was no indication
that excessive erosion or slope failures into the reservoir might
occur.

e. Downstream Channel

The downstream channel (see Photo A-9B) is a continuation
of the Palmaghatt Kill starting from the toe of the dam and the
downstream end of the spillway discharge channel. Downstream
of the dam the Palmaghatt Kill is a somewhat rocky channel that is
wooded along both sides.

3.2 EVALUATION

The cracked core wall makes it necessary to assume that the
core wall is absent for the purpose of evaluating potential piping.

The spoil material that was placed on the downstream side of
the dam probably was merely dumped loosely. 1f it becomes saturated
due to seepage, high rainfall, or minor overtopping, it is likely
to fail since it was dumped to a slope of 1.25H:1V.

The spoil, trees, brush and the boulders on the downstream
slope make it impossible to inspect the slope adequately.

Erosion that is occurring adjacent to the spillway on the
upstream and downstream side should be repaired. Also, the wave-
cut upstream slope should be repaired by replacing riprap and re-
moving the trees and brush.

The outlet pipe slide gate does not work. It should be re-
paired and then exercised regularly. .

The outlet conduit should be dewatered, cleaned, and then
inspected to ascertain its condition.

The large vertical crack in the right training wall should
be checked periodically for possible worsening condition.




The seeps through the spillway discharge channel floor should
be investigated further when the water level is below the spillway
crest to try and find their origin.

The zones of eroded and deteriorated concrete of the discharge
channel, spillway crest, and training walls should be repaired.
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74 SECTION &
OPERATION AND MAINTENANCE PROCEDURES

4.1 OPERATION PROCEDURES

There are no written operation procedures for the dam.

Tillson Lake is used for recreational purposes. The outlet
conduit sluice gate is normally shut. The dam has 3-foot-high
flashboards which are in place from May through September (essen-
tially the summer season) and are normally removed by the Operator's
son for the period of October through April (fall-winter-spring).

At the time of inspection on April 8, 1981 the lake level was
about 2 inches higher than the concrete weilr crest with outflow
estimated to be about 5 cfs. Three of the four 13.75-foot-long
sections of flashboards were still in place on the weir crest
since only one section had been removed prior to this last winter.

4.2 MAINTENANCE OF DAM AND OPERATING FACILITIES

There are no maintenance procedures for the dam.

The Operator visits the dam site at least twice a week during
the summer and randomly at other times. The outlet conduit sluice
gate, normally closed, is inoperable. It can only be reached by
boat and the operating handwheel is missing. The sluice gate
was reportedly last operated 15 or 20 years ago. In about 1979 a
diver casually looked at the sluice gate while looking for a lost
watch. The Operator's son indicated that the diver verbally re-
ported that there was a buildup of debris in front of the gate
and that it was corroded.

The lake used to be drained for cleaning about every 10 years,
but this was last done in the 1960's according to the Operator's
son. The flashboards are replaced or repaired as required.

4.3 EMERGENCY ACTION PLAN AND WARNING SYSTEM

There is no emergency action plan and warning system for the
dam.

4.4 EVALUATION

Maintenance of the dam is unsatisfactory. The condition of
the dam and its appurtenances seems to indicate that it receives
little to no routine maintenance. Large trees, brush, and debris
cover the upstream and downstream slopes. There is erosion damage
to the upstream slope near the right training wall of the spillway.
The outlet sluice gate is in a state of disrepair and the downstream
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end of the outlet conduit is silted in for half its depth.
Effective operation and maintenance procedures need to be de-
veloped and implemented by the Owner in order to avoid continued
deterioration of the dam.

The Owner should develop an emergency action plan outlining
action to be taken to minimize the downstream effects of an emer-
gency, together with an effective warning systenm.
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SECTION 5 1
HYDROLOGY AND HYDRAULICS

5.1 DRAINAGE AREA CHARACTERISTICS

Tillson Lake Dam and Tillson Lake are located on the Palmaghatt

K11l in southeastern New York. About 1.5 miles downstream of the

dam, the Palmaghatt Kill joins the Shawangunk Kill. The Shawangunk
Kill drains to the northeast into the Wallkill River, which in turn
drains to the Rondout Creek. The Rondout Creek flows east and
discharges into the Hudson River at Kingston.

The total drainage area at the dam is about 4.78 square miles,
of which about 0.035 square miles (22.7 acres), or less than one
percent, is actual reservoir surface at the spillway crest (see
Appendix C-6). Being in the Shawangunk Mountains, the topography
is characterized by slopes of from 107 to 25%7. Elevations in the
drainage area vary from EL 370 to EL 2180.

5.2 ANALYSIS CRITERIA !

The U.S. Army Corps of Engineers Hydrologic Engineering Center's
Program HEC-1 DB (Reference 3) was used to develop the test flood
hydrology and perform the reservoir routing. «

The purpose of this analysis was to evaluate the dam and
spillway with respect to their surcharge storage and spillway
capacity. Accordingly, it was assumed that the water surface was
at the spillway crest, with flashboards removed (normal fall-winter-
spring condition), at the start of the flood routing. In addition,
the outlet conduit was assumed to be closed, as it is normally. The
outlet conduit gate is presently inoperable anyway.

"A constant base flow of 2 cfs per square mile was chosen to
represent average conditions in the drainage area and was inputted
into the program for all subareas.

The index PMP (probable maximum precipitation) input to the
HEC-1 DB program was 21 inches for a 24-hour duration all-season
storm over a 200-square-mile basin, according to HMR 33 (Reference
4). Maximum 6-hour, 12-hour, and 24-hour precipitation for the
actual size of the drainage area (same for 10 square miles or
less) were inputted to the program as percentages of the index
PMP in accordance with HMR 33. A storm reduction coefficient was
then applied internally by the program in order to transpose or
center the storm over the actual total drainage area. Thus, the
corrected 24-hour PMP for the actual total drainage area became
22.2 inches. All rainfall was distributed using the Standard
Project Storm arrangement embedded in the program. (Note: Only
a8 24-hour PMP was modeled. If a 48-hour PMP had been used, as is
customary, the corrected 48-hour PMP would have been 23.9 inches,
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inflow to the reservoir would have been slightly more, and spillway
capacity would have been slightly more inadequate than shown by the
analysis in this report.)

Appendix C-8 summarizes the subarea, loss’ rate, and unit
hydrograph data input to the program. Only two subareas were used.
Subarea 1 consists of all the drainage area around the reservoir,
and Subarea 2 consists of just the reservoir surface. For the
land in Subarea 1, loss rates were assumed to be 1.0 inch initially
and a constant 0.1 inch per hour thereafter. Snyder unit hydrograph
parameters were chosen from the 1977 Lower Hudson River Basin Flood
Routing Model (Reference 20). A conservative standard lag time was
computed. The program uses the inputted lag time and Snyder peaking
coefficient to solve by iteration for approximate Clark coefficients,
which are then used to calculate the runoff hydrograph.

For the reservoir surface making up Subarea 2, loss rates were
set to zero so that rainfall would equal rainfall excess, or runoff.
Assuming no delay in the rainfall/runoff response, a constant unit
hydrograph for a rainfall duration equal to the HEC-1 DB calculation
interval was developed per Appendix C-8 and inputted to the program.

The floods selected for analysis were full and 1/2 PMF (probable
maximum flood). Floods as ratios of the PMF (e.g., 1/2 PMF) were
taken as ratios of runoff, not of precipitation. Peak inflow for
the PMF is about 6,870 cfs or 1,437 csm (cfs per square mile). Peak
outflow is not reduced at all by reservoir routing and is the same
as peak inflow. For 1/2 PMF the peak inflow is about 3,440 cfs
(720 ¢sm) and the routed peak outflow is about 3,430 cfs (718 csm).

5.3 RESERVOIR CAPACITY

Storage capacity for the reservoir, assumed to be at the
sgillway crest without flashboards, EL 370, was obtained from ap-
plications for the two reconstructions of the dam in 1939 and in
1956 (see Appendicies F3-3 & F3-11). USGS contour mapping (see
Appendix C-5) was used to obtain area measurements inside contour
elevations above the spillway crest and the capacity of the reservoir
for these areas was computed by the method of conic sections. A
hand tabulation of the reservoir volumes inputted to the program
is on Appendix C-6.

At the spillway crest without flashboards, EL 370, the reser-
voir has a capacity of 230 acre-feet. At the spillway crest with
flashboards, EL 373, the reservoir has a capacity of 312 acre-feet.
At the top of dam, EL 376, the reservoir has a capacity of 394
acre-feet. Maximum surcharge storage between the spillway crest
without flashboards and the top of dam amounts to 164 acre-feet,
or about 0.6 of an inch of runoff from the total 4.78-square-mile
drainage area. Therefore, the reservoir has almost no capacity to
attenuate peak inflow.

5-2
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5.4 SPILLWAY CAPACITY

The dam has a 55-foot-long concrete ogee-like spillway. During
the summer the spillway is used with 3-foot-high flashboards, but
for modeling purposes the flashboards were assumed not to be in
place as is normal during fall, winter, and spring. The top of
the dam is about 6 feet higher than the spillway crest without
flashboards.

The discharge capacity for the service spillway was computed

assuming critical flow over a sharp-crested weir. Since the spillway

welr is not a true ogee and has a shallow approach depth due to silt
buildup, the sharp-crested weir approximation is considered adequate
for this analysis. Reduction in discharge capacity due to abutment
contractions was neglected. The spillway discharge computations are
presented on Appendix C-7. With water 6 feet over the spillway
crest without flashboards (i.e., water level at top of dam) the
spillway discharges about 2,690 cfs. With the 3-foot flashboards

in place and the same water level at top of dam, the spillway dis-
charge is reduced to about 950 cfs.

The 1956 application for reconstruction of the dam (see Appen-
dix F3-12) indicates that the spillway was designed to safely dis-
charge 1,250 cfs at a pool level 3.5 feet above the spillway crest.
Present discharge computations in this analysis are slightly more
conservative and show that a pool level of about 3.6 feet above
the spillway crest is required to achieve the design discharge.

Total discharge from the dam consists of just flow from the
spillway. As discussed previously in Section 5.2, the capacity of
the outlet conduit was neglected since it is normally closed and
presently inoperable. The welr parameters for the service spillway
were inputted to the HEC-1 DB program which did the spillway dis-
charge calculations during the flood routing.

5.5 FLOODS OF RECORD

As noted in Section 2.3c, the dam was overtopped and breached
by a flood on September 21, 1938, and again overtopped and damaged
by a flood in August 1955. The spillway was flashboarded just
prior to both flood events and available records imply that the
boards did not fail during either flood. For the 1938 flood, it
appears that there were 4-foot-high flashboards level with the top
of the dam and water spilled over a portion of the top of the dam.
The depth of flow over the top is unknown. For the 1955 flood,
the maximum pool level is reported in the 1956 Engineer's Report
gsee Appendix F3-9) to have been about 2 feet over the flashboards

boards appear to have been about 2 feet high at that time). Using
the spillway capacity data developed in Section 5.4, the correspond-
ing flood discharge in 1955 is estimated to have been about 500 cfs
(105 csm), or only about 7% of the PMF peak outflow predicted. 500

cfs is probably equal to or greater than the 1938 flood, since during

that event 500 cfs would have required a depth of flow over the
entire top of dam and flashboarded spillway of about 8 inches.
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5.6 OVERTOPPING POTENTIAL

The results of the overtopping analysis using the HEC-1 DB
program are summarized in Table 5.1. The overtopping analysis
computer input and output for the PMF and 1/2 PMF are included
starting on Appendix C-9.

As noted from Table 5.1, the PMF overtops the dam by about 2.2
feet maximum with duration of overtopping of about 7.2 hours. 1/2
PMF also overtops the dam but only by 0.6 of a foot maximum with
duration of overtopping of about 3.3 hours. Peak inflows are
6,870 cfs for the PMF and 3,440 cfs for 1/2 PMF. PMF peak outflow
is the same as inflow, while 1/2 PMF peak outflow is reduced slight-
ly by reservoir routing to 3,430 cfs. Time to maximum stage, or
the time from the start of the 24-hour storm: to peak outflow, is
about 20 hours for both PMF and 1/2 PMF. The peak portion of the
inflow and outflow hydrographs for the PMF and 1/2 PMF are shown
by the computer plots on Appendices C-15 and C-16. Total project
discharge capacity at the top of dam is due only to the spillway
(no flashboards, outlet conduit closed) and is about 2,690 cfs, or
only about 397 of the PMF peak outflow and about 78% of the 1/2 PMF
peak outflow. -

Tillson Lake Dam was also modeled with the 3-foot-high flash-
boards in place on the spillway. For this case the total project
discharge capacity at the top of dam is only about 950 cfs, or only
about 147 of the PMF peak outflow. The PMF overtops the dam by
about 3.0 feet and 1/2 PMF overtops the dam by about 1.6 feet. The
computer input and output are included starting on Appendix C-17
and the results are summarized by footnote (e) on Table 5.1.

5.7 EVALUATION

Maximum spillway discharge capacity without flashboards is only
about 397% of the PMF peak outflow. The 1/2 PMF would overtop the
earth embankment and would probably cause failure. The dam has
failed completely due to overtopping once in the past in 1938 caus-
ing violent flooding and damage downstream. It is judged that fail-
ure due to overtopping would significantly increase the hazard to
loss of life downstream from that which would exist just prior to
failure. Therefore, in accordance with Corps of Engineers' screen-
ing criteria for review of spillway adequacy, spillway capacity is
considered ""seriously inadequate'" and the dam is assessed as ''unsafe,
non-emergency .

5-4
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TABLE 5.1

TILLSON LAKE DAM
QVERTOPPING ANALYSIS i
CONDITIONS Total Drainage Area = 4.78 square miles
Start Routing at Spillway Crest EL 370
Top of Dam EL 376
Total Project Discharge Capacity ot Top of Dam = 2,690 cfs +
due to spillway ( flashboards removed ).

Outlet conduit closed.
Some values rounded from computed results.

PMF ()
INFLOW 1/2 PMF
24-hour Rainfall ( inches ) 22.2 12.4 ®)
24-hour Rainfall Excess ( inches )(C) 19.5 9.7 (@)
(cfs) 6,870 3,440
Peak Inflow
(csm) 1,437 720
OUTFLOW
(cfs) 6,870 3,430
Peak Outflow
(csm) 1,437 718
Time to Peak Outflow (hours) 20.0 20.1
Maximum Storage (acre-feet) 455 410
Max. W.S. Elevation (feet-NGVD) :378.2 (e) 376.6 (e)
Minimum Freeboard (feet) overtopped overtopped
Maximum Depth over Dam (feet) 2.2 ' 0.6
Duration of Overtopping (hours) 7.2 3.3

(@) One-half of PMF total runoff, including base flow. For PMF base flow = 2 cfs per
square mile = 10 cfs +

(b) Approximation assuming total losses are the same as for the PMF.

(c) Rainfall Excess = Roinfall for the Reservoir Surface. For the rest of the drainage area,
losses are assumed to be 1.0 inch initially and 0.1 inch per hour thereafter.

(d) Equal to one-half of PMF value.

(e) If 3-foot high flashboards are in place and do not fail, total discharge capacity at top
of dom = 950 cfs & ; for PMF, peak outflow = 6,870 cfs = and dam overtopped by 3.0 feet ;
for 1/2 PMF, peak outflow = 3,430 cfs £ and dam overtopped by 1.6 feet.
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SECTION 6
STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

a. Visual Observations

The steep (1.25H:1V) downstream slope apparently was
formed by dumping spoil from the lake bottom loosely on top of
the original dam. This slope is very likely to slide downstream
if it becomes saturated by seepage through the cracked core wall,
heavy rain, or minor overtopping of the dam. The failure of this
mass of material may or may not cut into the original slope of the
dam.

b. Design and Construction Data

The design and construction data indicate that the down-
stream slope should be 2H:1V. The steeper existing downstream
slope was discussed above.

No existing stability analysis was found for any part of
the dam.

c. Operating Records

No operating records were found or operational problems
reported which would adversely affect the stability of the dam.

d. Post-Construction Changes

The post-construction change was discussed in 6.la above.

e. Seismic Stability

This dam is in Seismic Zone 1. According to Recommended
Guidelines (Reference 1) a seismic stability analysis is not re-
quired.

6.2 STABILITY ANALYSIS

The concrete spillway is a gravity structure varying in height
from about 4 feet to 20 feet. An indepeandent structural stability
analysis was performed on a representative section about 16 feet
high. The cross section for analysis was chosen about 10 feet
from the right training wall where the effects of lateral support
due to the training wall are considered minimal. The cross section
geometry is based on a 1939 reconstruction drawing (see Appendix
G-1) and on visual observation (see Photos A-6B and A-7B). The
following loading cases were analyzed:
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Normal pool at flashboard crest 3 feet above
spillway crest, full headwater uplift, no tail-
water, silt load starting 3 feet below spillway
crest based on observation.

29 Case 1

Case 2 Normal pool at spillway crest, no flashboards,
ice load of 5 kips per linear foot for ice 1.0
foot thick, full headwater uplift, tailwater and

silt load same as Case 1.

Case 3 Half PMF pool at EL 376.6 or 6.6 feet above spillway
crest, tailwater estimated at 5 feet deep or 11 feet
below spillway crest, full headwater and tailwater

uplift, no flashboards, silt load same as Case 1.

Case 4 Full PMF pool at EL 378.2 or 8.2 feet above spillway
crest, tailwater estimated at 6 feet deep or 10 feet
below spillway crest, remaining conditions same as

Case 3.

The results of the stability analysis are summarized in Table
6.1. The computations are included in Appendix D.

For all the loading cases analyzed, minimum satisfactory over-
turning stability is considered to be a factor of safety of 1.5
with ‘the resultant passing through the middle third of the base.
For sliding stability, because of the method of analysis used and
the conservative assumptions that were made about foundation mater-
ial properties, a minimum satisfactory factor of safety of 2.0 is
considered appropriate for all the loading cases analyzed, rather
than the customary 3.0. Both overturning and sliding stability must
be satisfactory in order for stability of the section to be satis-
factory.

As noted from Table 6.1, the spillway has unsatisfactory
stability for all four primary loading cases. Included in the un-
satisfactory rating are the normal summer condition and winter ice
load condition, Cases 1 and 2 respectively. Case 1A, normal pool
at spillway crest with no flashboards, which represents normal spring
and fall conditions under present operating procedures, is the only
case where the spillway appears to have acceptable stability, and
then only by a small margin. This normal spring condition essen-
tially prevailed on the day of the visual inspection.

‘296 Case 1B is the same as Case 1 except that the very large
shear key at the heel of the section is assumed to help resist
overturning. This causes the overturning stability to become
barely satisfactory, but tensile stresses must exjst in the
concrete in order to allow the shear key to be effective. The
concrete is assumed to be unreinforced since no data was found
to the contrary. Development of tensile stresses in unreinforced




TABLE 6.1

l TILLSON LAKE DAM
STABILITY ANALYSIS OF GRAVITY SECTIONS
i
l --------- OVERTURNING-—=ceeceam- '
’ FACTOR OF LOCATION OF SLIDING FACTOR
CASE SAFETY (a) RESULTANT (b) OF SAFETY (c)
1 Spillway Section
1= Normal Pool
’ with Flashboards 1.24  unsatisfactory 0.22b 1.75 unsatisfactory
| 1A= no Flashboards 1.63 0.38b 2.51
1B~ with Flashboards
and U/S shear key 1.53  (tensile stresses)  0.3% 1.75 unsatisfactory
2- Normal Pool,
no Flashboards, Ice Load 1.05 unsatisfactory 0.05b 2.16
3- Half PMF Pool, :
no Flashboards <1.17  unsatisfactory - <0.14b < 1.57 unsatisfactory i}
4- Full PMF Pool,
no Flashboards <1.10  unsatisfactory  <0.0% < 1.45 unsatisfactory
Right Training Wall of Spillway Discharge Channel ,
1~ Normal Conditions 0.78 unstable -0.14b 7.56 5

(@) Overturning factor of safety is ratio of resisting moments to driving moments taken
about the toe.

() Distance from toe to point where resultant passes through bose, expressed in terms of
base dimension "b". Middle third of base is 0.33b to 0.67b.

(c)  For spillway section, sliding factor of safety is ratio of shear resistance moment to
driving moments taken about the center of a circular arc failure plane. For spillway
training wall, sliding factor of safety is ratio of shear resistance force to driving
forces taken along a horizontal failure plane.
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concrete is itself considered unsatisfactory. Therefore, the
stability of Case 1B must be considered just as unsatisfactory
as Case 1.

For Cases 3 and 4, the 1/2 PMF and PMF conditions, it should
be noted that the full weight of the flowing water on the face of
the spillway was taken into account as a resisting force. Con-
sidering the relatively steep face of the spillway and the high
head and discharge for the 1/2 PMF and PMF conditions, it is prob-
able that the flowing water would exert little to no pressure -
or even negative pressure - on face of the spillway. Therefore,
the actual stability might be even more unsatisfactory than presently
computed, even to the point where the spillway would become unstable
under 1/2 PMF and PMF conditions. :

In view of the apparent unsatisfactory stability of the
spillway, it is recommended that a detailed structural stability
investigation of the spillway be conducted to better assess its
stability under all loading conditions. The investigation should
include appropriate field and laboratory work to determine foundation
material properties and structural details. Also, the effect of
lateral support offered by the spillway abutments may need to be
evaluated. The investigation should determine what modifications,
if any, are necessary to achieve satisfactory stability.

The right concrete training wall of the spillway discharge
channel is also a significant gravity structure. 1Its failure would
threaten the safety of the embankment behind it. A section of
this wall was analyzed under normal earth load conditions with an
assumed normal water level in the embankment of 5 feet above the
spillway channel floor. The cross section for analysis was chosen
at the maximum unsupported height of about 21 feet which occurs at
about the spillway toe. The results of the analysis are summarized
in Table 6.1, while the computations are included starting on
Appendix D-19.

As noted from Table 6.1, the training wall is critically un-
stable against overturning for normal conditions. Sliding stability
does not appear to be a problem. Since the wall has not in fact
failed, the present analysis must not reflect the true support
system of the wall and/or the actual loading conditions. The wall
was assumed to be unreinforced since no data was found to the con-
trary.

In view of the apparent instability of the right training
wall of the spillway discharge channel, it is recommended that
the training wall be included in the detailed structural stability
investigation previously recommended for the spillway itself.
Similar to the spillway study, the investigation of the right
training wall should include determination of embankment loading
conditions and structural details, the possible need to evaluate




the affects of lateral support offered by the spillway, and the
determination of any modifications necessary to achieve satis-
factory stability. g
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30 SECTION 7
ASSESSMENT AND RECOMMENDATIONS r

7.1 ASSESSMENT

a. Safety

Visual inspection of Tillson Lake Dam revealed the
following deficiencies which affect the safety of the dam:

1) Discarded spoil and boulders on top of the original
downstream slope and crest.

2) Multiple cracks in the concrete core wall.

3) Trees and shrubs on the entire downstream slope,
the crest, and along the water line upstream.

4) Erosion adjacent to the spillway and along the
upstream slope.

Hydrologic and hydraulic analysis indicates that maximum
spillway discharge capacity without flashboards is only about 397
of the PMF peak outflow. The 1/2 PMF would overtop the earth em-
bankment and would prcbably cause failure. It is judged that fail-
ure due to overtopping would significantly increase the hazard to
loss of life downstream from that which would exist just prior to
failure. Therefore, in accordance with Corps of Engineers' screening
criteria for review of spillway adequacy, spillway capacity is con-
sidered '"'seriously inadequate' and the dam is assessed as ''unsafe,
non- emergency .

Structural stability analysis of the spillway section in-
dicates unsatisfactory stability for normal summer conditions and _ .
winter ice load conditions, as well as for 1/2 PMF and PMF conditions. !
Normal spring and fall conditions (with flashboards removed) result
in satisfactory stability by only a small margin. Structural sta-
bility analysis of the right training wall of the spillway discharge
channel indicates critical instability for normal conditions.

b. Adequacy of Information ;

Available information together with that gathered during
the visual inspection, while considered adequate for this Phase I
Inspection, is deficient in the following respects:

1) The downstream slope and crest are covered with
miscellaneous fill, boulders, and trees, making
it impossible to observe their condition adequately.
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2) There are no data available on material properties
of the foundation under the spillway, embankment
loading conditions behind the right training wall
of the spillway discharge channel, and structural
details inside the spillway and' right training wall.
Such data critically affect the structural stability
analysis of these two sectionmns.

3) Minor inconsistencies in the engineering data avail-
able, based on field observation and checking, are
itemized in Section 2.4c.

c. Need for Additional Investigations

The following detailed engineering investigations should
be performed by a registered professional engineer qualified by
training and experience in the design of dams:

1) Perform a detailed hydrologic and hydraulic analysis
to better assess spillway adequacy. This should i
include a more accurate determination of the site i
specific characteristics of the watershed. f

2) Investigate the character of the spoil material on
the downstream slope to determine whether it should
be removed and, if so, provide the procedure for
removal.

3) Determine whether major repairs should be made to
the core wall.

4) Investigate the origin of the seeps through the
floor of the spillway discharge channel. .

5) Perform a detailed structural stability analysis
of the spillway and of the right training wall of
the spillway discharge channel to better assess
their stability under all loading conditions. This
should include investigation of foundation conditions,
embanknment loading conditions, and structural details.
The large vertical crack in the right training wall
should be taken into account.

d. Urgency

As recommended below in Section 7.2a, the flashboards
should be removed from the spillway immediately. Also, a program
to visually inspect the dam at least once a month should be in-
stituted immediately. As recommended below in Section 7.2b, de-
velopment of an emergency action plan should be completed within
3 months after receipt of this Phase I Inspection Report by the
Owner. While the action plan is being developed, and within 3

7-2




O

months after receipt of this report by the Owner, the investigations
recommended above in Section 7.lc should be started.

' Any remedial work deemed necessary as a result of these
investigations should be completed within 18 months after receipt
of this report by the Owner.

Measures recommended below in Section 7.2¢ should be
completed within 12 months after receipt of this report by the
Owner.

7.2 RECOMMENDED MEASURES

The following work should be performed by the Owner. Where
engineering assistance is indicated, the Owner should engage a
registered professional engineer qualified by training and exper-
ience in the design of dams. Assistance by such an engineer may
also be useful for some of the other work.

a. Complete Immediately

1) Remove the flashboards from the spillway and keep
then removed pending the results of the detailed
hydrologic and hydraulic analysis.

2) Institute a program to visually inspect - not just
casually look at - the dam and its appurtenances at
least once a month.

b. Complete Within 3 Months

Develop an emergency action plan outlining action to be
taken to minimize the downstream effects of an emergency, together
with an effective warning system.

c. Complete Within 12 Months

1) Remove trees and brush and their root systems from
all surfaces of the dam and for 20 feet downstream
of the toe in accordance with procedures established
by an engineer. Continue to keep these same areas
clear by cutting brush and trees and mowing grass
at least annually.

2) Repair the eroded zones of the embankment adjacent
to the spillway and along the upstream slope in
accordance with a design by an engineer.

3) Monitor the seep adjacent to the outlet conduit
and have the data evaluated in accordance with
procedures established by an engineer.
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4) Dewater and clean the outlet conduit and have it
inspected by an engineer.

5) Restore the outlet conduit sluice gate to operation
and exercise it regularly.

6) Contingent on the results of the detailed stability
analysis by an engineer, repair the zones of eroded
and deteriorated concrete of the spillway, discharge
channel, and training walls in accordance with a
design by the engineer.

7) Develop and implement effective routine operation
and maintenance procedures for the dam and its
appurtenances. '

8) Institute a program of comprehensive technical
inspection of the dam and its appurtenances by an
engineer on a periodic basis of at least once every
two years.

d. Complete Within 18 Months

— ees ww au U9 BE B 98 ==
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The following remedial work should be completed by the
Owner. A qualified, registered professional engineer should design
and observe the construction of the remedial work.

1) Appropriate modifications as a result of the detailed
hydrologic and hydraulic analysis.

2) Appropriate modifications as a result of investigating
the spoil material on the downstream slope.

3) Appropriate modifications as a result of investigating
the cracks in the core wall.

.4) Appropriate modifications as a result of investigating
the seeps through the floor of the discharge channel.

5) Appropriate modifications as a result of the detailed
structural stability analysis of the spillway and of
the right training wall of the spillway discharge
channel.
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A-2A  Upstream slope of dam looking toward right abutment. Note
erosion of training wall and upstream slope near spillway

4/8/81

A-28 Top of dam looking toward left abutment - 4/8/81
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A-3A  Downstream slope of dam from 20 feet downstream of toe
at about Sta 3 + 00 - 4/8/81

A-38 Crack at core wall and right training wall junction - 4/8/81




- A-4A Erosion at right side of downstream end of right training wall
of spillway discharge channel. Eddy probably caused the
erosion - 4/8/81

- A-4B  Outlet conduit looking upstream. A seep is barely visible at
the left side of the outlet conduit - 4/8/81




A-5A

Spillway crest with flashboards, one section removed,
looking downstream - 4/8/81
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A-6A Spillway discharge channel looking upstream. Note erosion
ot downstream end of left training wall and seep in middle
through channe! bottom - 4/8/81

A-6B

Spillway crest looking toward left
abuiment. Note erosion at ogee and
channel transition and siltation
upstream of weir - 4/8/8)
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A-7A Left training wall and exposed core wall at spillway crest.
Note cold joints and deteriorated condition of concrete

4/8/81

-

A-7B  Right training wall at spillway crest. Note spalling at
training wall and ogee intersection and erosion and scaling
of downstream side of ogee section - 4/8/81
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A-8B Close-up of seep through floor o
4/8/81

A-8A Right training wall at downstream
end of ogee section. Note vertical
crack in wall and flow concentra=
tion and resulting erosion along

base of wall - 4/8/81

f spillway discharge channel

A-8
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A-9A Reservoir shoreline looking upstream from dam. Note
control tower at left - 4/8/81

A-9B Downstream channel from spillway crest - 4/8/81
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APPENDIX B

VISUAL INSPECTION CHECKLIST




PHASE I

VISUAL INSPECTION CHECKLIST i

1. BASIC DATA

General

Name of Dam 77//30,, Ltake Damm

Fed. I.D.# NYOOOS83 DEC Dam No. 4 -2420

River Basin LoWwER Hupson

Location: Town - GarowER County Vi sTER

Stream Name Pamseuarr KL

Tributary of SHAWANGUNK  KiLu

Latitude (N) _41° 403’ Longitude (W)_74° l4.8'

Type of Dam___ Eastd VL W/ CORNCRETE CoRE WALL !
Hazard Classification HIGH

Date(s) of Inspection ApriL 8.l98)

Weather Conditions SUNNY < WARN

Reservoir Level at Time of Inspection __ %7017 *
('L"z\-\\@\-\a& THAN CONLRETE WEWR CREST )

Inspection Personnel (*Recorder) Tuoma S BEMNEDUM - CTIM,

w*
Ecwm Voeelpk d@. - Cxwm _, STEVE J. Poups ™ - e

Persons Contacted (Including Title, Address & Phone No.)

GEorge SuriNAcH , Viek ~PRESIDENT oF TiLison LAKE REC. PARK INC.

L, / LEASEE ¥ oreRaToR
( OF LAKE v Dam

DS UTrEgey R, MAwveRne  NY  IiSes
s, (S16) 489-050% HomE (S16) ©87 -1859 !

Avso _mex HEney Cuney Pegs oF Tuisenw LAKE Rec. PARK o OPERATOR
OF DAM KT SITE TRWOR To 1NSMECTION

History WSMERED

Date Constructed /Tt-(920's Date(s) Reconstructed {939+ 1956

Designer ORIGINAL-UNKNOWN . 1959 - S. LEFEVRE 1956 — T.W. WESTLAKE

Constructed By UnKmown

Oowner__ Ul RearTy, INC., j0O Seaview OR.  Secavcys, N\ ©109%4

ATIN : Josepy Uanoe , PTRESIDENT (2ol) d¥8 -4900
‘ B-1




1568 Name of Dam [illson Lake Dam Date daﬁ 8,8/ 2
2. EMBANKMENT

a. Characteristics

GEI 1) Embankment Material 2 444/, ;Zdtt'gl 1. (Ar apparent

. . a \ c a II h*‘)
GEI 2) Cutoff Type Aloye
GEI . 3) Impervious Core_(Lucrele core cwar) _18.in. thick b fop. -

ﬂome/s M _core watl to lefy O Sn://q)acLand o
1Ght of Sp il
GEI 4) I ernal Dramag ystem _Abne

"GEI 3) Miscellaneous Appenrs that deedsed material from

isca /e O cerza ”

/ € . .
1 b, cpellore Ooth are very irrggutar.

GEI 1) Vertical Alignment [/, e w/ar 2/ /.

GEI 2) Horizontal Alignment [rreg c/ar dece 7o _pilecdd
. -~ V4 T
Jpoil. -

GEI 3) Lateral Movement At# observab/e.

GEI 4) Surface Cracks ComUQ/,JJ cracke o at- sp,/lceday
— 7

and af Sta /+35, /f/J’ 1107 |+S0., awd /1+&0, Core

Covered Q/‘ Sta Fv be d 1+ 78,
GEI 5) Miscellaneous Crg;tmg; &i‘éo&n@d‘!! !th frees fo /0 n.

and hresh

GEI c. Upstream Slope
V .GEI 1) Slope (Estimate H:V) /.$H#:V Gbove peach , EH IV an boach .
.GEI 2) Undesirable Growth or Debris, Animal Burrows

T7ces fo Pin. Brash.

GEI 3) Sloughing, Subsidence or Depressions_uJgue ernsszon

at pool level . Lroded o core woayu atr S0/ e oy




GEI

GEIL

d.

GEI

GEI

GEI

GEI1

GEI

GEI

GEI

GEI

GEI e.

Name of Dam Fiyson Lake Do Date Qac.é’, &/ 3
4) Slope Protection 3 A /12 in. Stene +to fop el of

f/'q.shboard: ‘ GQSG‘ xnd bricsih aﬂti frees aég ve, -

5) Surface Cracks or Movement at Toe_ At pbservahble

Downstream Slope

1) Slope (Estimate - H:V) /.2S#4 /V

2) Undesirable Growth or Debris, Animal Burrows Aiessd.
T/ees to ZOmn. p//c of rockS afSfa 1+ 70 MI‘CV:/O,DC P

3) Sloughing, Subsidence or Depressions 4 Jarge cusnowun f of
€yxcess marerral has bcen placee whore 1938 washowr

occurred . One cpooclchuck hole Qen0ng FAe
bc)u/c/ers p

4) Surface Cracks or Movement at Toe Ab# opserveble ,

5) Seepage Damp at foe of pile of bowldens (abowt

12/ above fadwcaker ) Mo Seepace eovi dent
-’

af Reclroc . konert tafer

exposed ywar foe af Sa. 1+25.

6) External Drainage System (Ditéhes; Trenches, Blanket)

Moy e,

7) Condition Around Outlet Structure A/,

Clear seepase ar 6 ~05pr) _rrrrmediatly fo right

gﬁ au_/%ﬁé/‘rucfu/‘e. Ircyy OStciired o©rn &Octform « NoO S/,
8) Seepage Beyond Toey Jeepage exifs [d:n below fop of shrcture,

AIC)I‘)‘

Abutments - Embankment Contact

~ood. yi(7%) 7%

ecl £ . /) .h ) /0 -

Jhoecon Foe of Spidcy duo fo eddres dur -
/‘nj h/:9 h water, A

B-3
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GEI1

GEI

4.
GE

GEI

GEI

GE1

'b. Condition of Systenm AA.

Name of Dam Til/sor take Dagrr Date Apr &,/198) 4

GEI 1) Erosion at Contact UO)Q_& (5 ee 7/fem abvvc)

GEI 2) Seepage Along Contact Ahpre .

DRAINAGE SYSTEM

a. Description of System Aone

c¢. Discharge from Drainage System A/, A .

INSTRUMENTATION (Monumentation/Surveys, Observation Wells,
Weirs, Piezometers, Etc.)

2 -~ ’\/gne_

RESERVOIR

a. Slopes __G;gnﬂe. FH: 1V at Shore and /0 (17 -V
- Ofbercoisc < lon IV

b. Sedimentation__ alrt observed

c. Unusual Conditions Which Affect Dam Apne

-—

At - o




1285 Name of Dam 77 //sor Lakc Darn Date /-]ch &8/ 5

6. AREA DOWNSTREAM OF DAM

a. Downstream Hazard (No. of Homes, Highways, etc.) ®RIGE

400 ¥ Ofs  HOUSE 200't Dfs BT FAIRLY RIGH ABOIE CHANNEL | SEVERAL DweLLINGS
FURITHER D|S
GEI b. Seepage, Growth _ /ity fovested . Mo Secpoge
” ~J

observe -

.

GEI c. Evidence of Movement Beyond Toe of Dam, Ay10 noted

d. Condition of Downstream Channel ... <y Ci.anvEL |

BLIOGE DfS, SoME TReZ & BRUSH ENCROACHMENT.
7. SPILLWAY(S) (Including Discharge Channel)

a. General CONCRETE OGEE SET oN tnoSTlY ®£DRooK, t

RAILRoAD RAILS =« A7 PIPES SUPPORT . S ' wooten

FLASHBOARDS W/ NO PRoVISIon FoR AUTeMATIC FA(L ULE

TUR WG HIZH WATER PawAY <EcTioN  ABouT it HIGH '

ON LEFY 7o't Higl oN R\GHT , PRoBABLY NOT A TRUE OGEE

b. Conditon of Service Spillway GEVELA\LY FAIR To Poor o ﬁ.

LEET TRAINING WALL=@ sPiioay + D/S END Tor 12 0F concrere

1$ CROMBLING , CoLD JOWTS [N ConNCRETE  MNOR, CANKING ¥ EFPLOtE SLENCE

RIGHT TRAINING WaLL" CRACK FyLy HEGHT g WALL ABovT 2.0/ ERgM.

SPLAY CREST | LARCE SPALL AT RicHT TRAINING WALL conTacT Wf

O[S SIDE oF OGEE CREST, CRack BETEEN RIGHT TRAINING WALL o
e Condition—ef—Auwritiary—Spillway (oee WALL, CoNTACT . ERoS oM
AT WATEL LINE NEAR SPLIWAY ON D/s SICE TeaniNcy WALL .,
DEEE SEcTION = Enoslou,'sc.m.wc-, - SPALLING ALONG em'lg D/S FACE

E L. - HAIRUINE ¢ IN, OF MOST SPLLWAY

VTRNN NG (AL CoNRETE | SPALLING AT cowstrucTion JoINTS

C. NO AVRILARY SPILLWAY




Name of Dam i )lson Ltake  Darry Date _Aar & 8/ 6

Condition of Discharge Channel conctcTE ElopED As DEEP AS | BETweEN
OGEE pib CHANNEL TRANSITION , CHANNEL BoTTom SLAB CRACKING

AT .90°Ig NoinTs IN SEAD (ERosion) of CHANNEL CONCRETE
ALONG BASE OF RIGHT TRAINING WALL, WERE DiSCHARGES
_OVER SPULWAY (oNCENTRATE ; SPALLING AT JoinTs DF CHANMEL BoTrom.

RESERVOIR DRAIN/OUTLET

Type: Pipe Conduit v Other

Material: Concrete V' Metal ) Other

Size: 3.8'x ‘.xé;'f \NIDE Length ;f—fA H(::,g,gusr)
Invert Efgvz\:g:s: Entrance _ Exit 5 APPENDIA C

| Physical Condition (Describe)

" Unobservable (covouit siLTED N ABOUT L't

1) Material _D/S £xPosSED END IS SLALED Y- DISCoLOED

2) Joints uvoBsceyvABLE Alignment Un OB SERVABLE.

3) Structural Integrity _uwknowN

4) Hydraulic Capability ConouiT SILTED N T'+

Means of Control: Gate v/ Valve Uncontrolled

Operation: Operable Inoperable v’ Other

Present Condition (Describe) GATE STEM ¥ (onTRoL MECHANISM

BUSTES +INOPERASLE . HAND W HEEL MISSIN (-

Other Outlets (water mains, diversion pipes)

N/A
V'
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Name of Dam 7/ //scp Lake Dom Date_Ap- & /98 /

9. STRUCTURAL

a.
b.
C.
GEI d.
GEI e.
£.
GEI g.

Concrete Surfaces mosT vahc,g_é Sflowy SIGNS oF EROSION,

dAlRLINE CRMNCKING ,§(.5L.\N§> ,LAAD EFFLORE sceNCE ;2&(.!&5 AT
SOME. CanSTRycTion {01NTS . CRUMBLING OF ToP OF EXFPosSED

CorEWALL v PART OF ToP oF R\GHT TRAINING WALL,

Structural Cracking_sSzvegal THeovoH ¢orF Water [See 2. b.‘f)],
LEFT TRAWING wall [SEE 7.b] « CoanneEL SLAB. Aiso cOLb

JOINTS (N MANY CoNCRETE SURFACES

Movement - Horizontal & Vertical Alignment(Settlement)
APPEARS OKay

Junctions with Abutments or Embankments

’ _C'zood (on_dj/'r\a‘n .

Drains - Foundation, Joint, Face

Monrme .

Water Passages, Conduits, Sluices

ST O OuTLET NDUI ' TE 1S

SCALING + DISCOLDRED

Seepage or Leakage _Z{ua_.ze.e,as_ﬁm.ﬁa.ar_.aﬁm‘z&ug:y
th&égb Cragks /n Carnncrete. Flocw) ¢Q¥ Clear a I gpm
ang &5 22, [ron _sfajn cohore Seeps e yif Jeepare

> a £ b crocks holor

bp enthe Floor of spilc oy,

B~7
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GEI

GEIX

i.

0.

P

-—Wv

Name of Dam 77//Son bkake Dam Date Ap - 8 /9e/) 8

Joints - Construction, etc. mavy CoLD JoINTS

WITH SPALLING AT SoME JmyNTS , ESPECIALLY

OGEE N DISCHARGE CHANNEL ConTACT AND ALONG
ToP oF LePT TRAINING LALL

. argi ke
Foundation [2eczcock /S :/aZ?_;_:Eand 2ar shale , closely

u,’gm/cq. Sfrike (4308 Dip 23° N Dam meaéa“
Iagazca ar égdmcé sz ﬂzg Lﬁ[ac‘ across é“f—

3o
af /earf—/ gﬁdﬁ; ) fthfa /1-_%.[()/9’(/?39)
I X reoncl @ ¢ o S arc/pas
ﬁ’{t’f‘cﬁéﬁ’s 13227/ mwmgl = Pan beyond Sk 24207

Control Gates __ QUTLET ConowiT GaTe (owLy onvE)

1S INOPERABLE

Approach & Outlet Channels APPRoACH /S5 OKAY .

OUTLET CHANNEL CURVES Dfs Tow D Tof v BoTiom

SloPES TowaRD LEFT TRANING WALL . THIS CAUSES Flow TO

BE CONCENTRATED AT OGEE. "T0e" w Along BASE OF RIGHT
TRAINING W ALL SF CAVSES CONCRETE EROSION AT 7#€ LocATIoN
Energy Dissipators (Plunge Pool, etc.)

RocK AT D/S END oF CHANNEL APPEARS ADERUATE
SOME £RoSioN AT DJs END RIGHT TRAINING waLL (SEE 2.e)

Intake Structures

O UN OBSERVARLE

Stability

‘Miscellaneous N/A,




8876 Name of Dam 77 //son Lake Dgrn Date Apor. &,/9€) 9 ¥

10. APPURTENANT STRUCTURES (Power House, Lock, Gatehouse, Service ' .
- Bridge, Other) 3

a. Description:

CONT. - LA o CONTROL. ) ]
MEC HANISM FOR SUPE GATE , ACESSABLE _onLY BY !
BoAT |

b. Condition: ONLY RSERVABLE Fé om S HoRE ,

CoNTRoL MECHANISM IS /NopEgAGLE.‘

CONCRETE. IS ErooED 4 STAWEDF‘

STEE L BRAKEYS Fo® MECHaNSM ¥ GATE APPEAR }
t
LOOSE ~ IN ROR conDITioN -
11. MISCELLANEGUS MECHANICAL/ELECTRICAL EQUIPMENT !
a. Description: ' Nﬂ\
. . _ T

b. Condition:

e ——— oA R

12. OTHER
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APPENDIX C
HYDROLOGIC AND HYDRAULIC ENGINEERING DATA
CHECKLIST AND COMPUTATIONS
TABLE OF CONTENTS

Hydrologic and Hydraulic Engineering Data Checklist
Drainage Area Map
Elevation - Area - Storage Computations
Discharge Computations
Drainage Area Data for HEC-1 DB Model
Overtopping Analysis (flashboards remerd)

Camputer Input

Computer Qutput - Complete

Inflow and Outflow Hydrograph Plots

Qvertopping Analysis (flashboards in place)

Computer Input
Computer QOutput

c-9
c-10
Cc-15

C-17
c-18

Uty Srmmrate.. .« - S
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R R o IR

PHASE I INSPECTION B (

HYDROLOGIC AND HYDRAULIC
ENGINEERING DATA CHECKLIST

Name of Dam TILLSON .l_P\KE DAM Fed. 1a.4 NY 00083

1. AREA-CAPACITY DATA | ' l@
i

Elevation Surface Area | Storage Capacity

(ft.) . '(ac:es) (acre-ft.)

r
a. Top of Dam*. ’b'lé : 285 EST. 294 b’ 1

b. Design High Water ’ '
(Max. Design Pool) 3735% 26.1 EST. LS EST.

i
i
i
|
|
' : Ce Aué,i:é:‘a:ry Spillway Nfb\ —_ ‘ —
|
|
l
I
|
|
|
!
]

P '

d. Pool Level with _ S
Flashboards 373 - 25.6 EST. K12

v SRR (R

e. Service Spillwa ’
Crest P Y %70 wed 230

- CREST 1S \RREGULAR . ELEVATION IS FOR EXPOSED coREWALL Y ToP OF
: ABUTMENT. . .
" 2. DISCHARGES . \

Volume
(cfs)

a. Average Daily : _ . UNKNOWN
b. Spillway @ Top of Dam (WIo FLASHBOARDS ) 2.690

|

c. Spillway @ Design High Water (APPENDW F3-1T) | 250 = z6TesM

d. Service Spillway @ Auxiliary Spi.’llwayl
Crest Elevation Fo” +
NORMALLY CLOSED, GAGATE EL B3,

e. Low Level Outlet esT.Q=130cfs W/ waTER SURFALE @EL 370
< CONDUIT CLEAN . PRESENTLY |NOPERAGLE:

2
OB

f. Total (of all facilities)@ Top of Dam g|690
. STPT, 21,1939 DA FALED

g. Maximum Known Flood ' \ic, <t ,’|9SS DA OVERTOPPED ol

. h. At Time of Inspection ; ' ~ §
% GREATERL THAN SPILLWAY CAPASITY W/ FLASHBOARDS IN PLALE. H
ESTIMATED AT So0 cfs =105 csm FOR \95S EVENT BASED
ON 2/ FLOW OVER FLASHBOARDS PER APPENDY F3-9. . 1
C-1




4596

3.

4.

. R

TOP OF DAM

Elevation 376

a. Type EARTH FiLl. w/ CoNC. CORE WALL ¢ GRAVITY SPILLWAY SECTION

b. Width VARIES AVG. IS/ Length 308° (25Y wW/o seiuway)

c. Spillover SERVICE SPILLWAY

d. Location_30’ From LEFT ABUTMENT - LOoKING Dfs

SPILLWAY
SERVICE . AUXILIARY
10 wfo FLASHBOARDS * : .
a. 713 W[ FiasuBoaens Elevation_ - NoNE
Y ot '
b. 0okt (‘Wiecocce) .  Type
Ce ' S57 width
Type of Control
g. N/Aa Uncontrolled
L
) Controlled:
e. FLASHBOARDS Type
(Flashboards; gate) .
f. - Y SECTIONS Number

g. 37 HicH @ 1375 encH Size/Length

h. CONCRETE ) Invert Material

: Anticipated Length

ie of Operating Service
; :

e &0 + Chute Length

. k. 3% Due To swTHeight Between Spillway Crest

& Approach Channel Invert
(Weir_Flow)

1. Other

W USGS ELEVATION FRom NEW YorK GAZETTER OF LAKES ,REF. 2S5




S.

7.

9.

OUTLET STRUCTURES/EMERGENCY DRAWDOWN FACILITIES

a. Type: Gate Sluice Conduit Penstock

b. Shape CoNC. BOX CULVERT (J/ CoNTRoL GATE on VS END

c. Size___'x3 _ ~ 170’ LonNG (measurEs .87 WIE AT ouTeT )
20" SLUIE. GATE KT v/s END
d. Elevations: Entrance Invert |t PER ORAWINGS
] . PER FIELD 3SVRvey
Exit Invert A5 = (SILTED 1IN _ABOWUT 27 )
e. Tailrace Channel: Elevation N/A

FLOOD WATER CONTROL SYSTEM

a. Warning System  NONE

" b. Method of Controled Releases (mechanisnis) CAN ONLY REGULATE

RELEASES By REMOVING FLASHBOARDS  QUTLET ComnbuiT
<ILTED I ANMD CONTROL GATE IS INOPEAABLE

CLIMATOLOGICAL GAGES REFERENCES Zld&2.2

a. Type NON—RECORDING  PRECIPITATION GAGE  iMoex # J1dg

b. Location_Town oF GARDINER  baT. 41° W' Lowe. 7¢° o9’
~ D MILES EAST OF DAM

c. Period of Record \98¢ <To PeESENT

d. Maximum Reading vMknNowN Date

STREAM GAGES REFERENCES 75«14

a. Type__ SURFACE WATER STATION US6s GAGE # 01371500

b. Location WALLKILL RIVER AT GARDINER _ (REcuaTED)

AT 41° 4y’ 10 | LoNG. 7470956" , VS MILES WEST OF Dam
c. Period of Record 1924 — PRESENT

d. Maximum Reading 30‘%00‘2@} ""33%_Date oCY: 16 ',gqss
OTHER ' '

PER REF. Tt MAXINUMW KNowu DISCHALGE. OF SHAWANGUNK KiLL ® QQHAHGOTE
ABOUT 3.5 MILES N.E. OF DAM ,= 14009 ha = 95. Tcam ©//9/56 ¥ OF

Dwank Kitl @ DWAARKILL ,ABOUT ZINLES SW. oF DAM = | BlodyZ \79.8 tem. slllsz.

C-3
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10.

DRAINAGE BASIN CHARACTERISTICS

a.
b.
Ce
a.

€.

f.

h.

i.

Drainage Area Y780 _S@. MILES OR 3-3059-0 ALRES
Land Use - Type HEAVILY WooPED

Terrain - Relief SLoPES oFf lo%-15% ., ELEVATIONS FRom EL 376 To EL LIgO
surface - Soil GLACIAL TILL

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

NONE KNOowWwN .

Potential Sedimentation Problem Areas (natural or man-made;
present or future) .

NONE KNOWN.

Potential Backwater Problem Areas for Levels at Maximum
Storage Capacity (including surcharge storage)

_NoNE

Dikes -~ Floodwalls (overflow & non-overflow)'- Low Reaches
Along the Reservoir perimeter

Location ﬁJ/Q\

Eievation

Reservoir

Length @ .Maximum Design Pool ~~ 700’ (AT SPiLLwAY CREST) (feet)
Length of Shoreline (@ Service Spillway Crest)~ 5300 (feet)
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APPROXIMATE SCALE IN FEET
o 2000 4000
[ o Seom————

DATUM - NGVD 1929

BASE MAP - 78' NYSDOT TOPO QUADS
20'CONTOUR INTERVAL
TOP - NAPANOCH, N.Y. - 1973
BOT TOM - GARDINER,N.Y. - 1973

TILLEON LAKE DAM
DRAINAGE AREA MAP

'I'OWN OF GARDINER ULSTER CO., NY
L geaLt. "= 2000’ sare: JANUARY (98I

C.T.  MALR ASSOCIATERS. I.C.
1080 TROV ROAD, SCRINECTARY, B.Y 1IN0

. 1 v v 1 ST vasrry




Fm@mw ———— H_, T ——— —-1
l C.T. MALE ASBOCIATES., P.C. joBY\WA-SON LAKE DAW
3000 TROY ROAD, SCHENECTADY, N.Y. 12308 SHEET NO. - oF
{318] 783-097¢ CALCULATED BY CLy DATE q'l ”’!bl 1
PROPESSIONAL ENGINEERS LAND BURVEYORS LAND PLANNING CONBULTANTS CHECKED BY é DATE §.—/ ‘3!,/ 81 {
COMPUTER SEAVICES LANDECAPE ARCHITECTURE LABORATORY SERVICES SCALE S8.0\.0000%
: | i i i i ! : | ' i i
J;{“++PLLP@M;44 ]
| i |, ELEVATION -AREA - STORAGE COMPUTATIONS
; . : l : .
b - —-- .: — -—.p———-{———+ I» - »r--— w-.a_._-_+__ _L__T_ ( % T _‘ . f lr -
f R&saRVo\& YOLUME. . For srou\cre. wwc Sﬂu.ww;c&asn VoLvmE__(omPrIED.
| - i &Y. METHOD oF , ConiC. SEr:norﬁ_-AV,, LACNYWE T §
s ! A l INPUT .. -
- _EL-E\I ATION o lomeal L vowume ;
’ L _f_,_(NelD -f“') W , : res), ,'___iwt-;‘fmﬂ | ]
[}
i P L
A ‘ o ! f
: A —5‘*q = ____% _— —; o4 o
' ! ’ ' ! ! |
_?&‘E‘;\""‘i ISR - [ - I | e, 7 ,‘b)_;_ - aso (7—) : | b
P 1 Y * : i ! 1' i ' T: i
| Fosaontns BT ﬁ,;_g_hjas.‘a\sm__z___ e 3 CALL. BY CompuTer, ! ’l,
|_ TR oF DN M6, ]85 ) N
Ll f L dee | ™ sod | ‘
i l LT fo Lo v i
| ; L - -}.-. N O - .___L.-_L-‘._.' S R S S N S ; I i {!

] !
O CONST&.uc.TtoN DRAWING ‘ELEYATION SME_LS._APP@ONAAN‘EN . |

|
Qo’ LOWES THAN _NGYD ELEVAT (0N PER_NY GARETTEZER OF ’;
umas.(aem.swzz.;,;«lli[lilllJ
I

e — , | ; { ' ‘ ] '

4D ) \»PouNolNc, CAPALITY, _AT_SPILLWAY c&ssx-ﬁﬁou REwN$110cTIOS i1
APPLICATIONS _DATED __S[1S[59 4. 5/9'/56,_'_(555 APPENDICES‘E.S-syFa-u) L

HaMl!w‘-!w!!lll ||

=t = N S R AL T .'
| | 9| trom uses - -\'ovoc,s.mm Mn.wme.. REC.ON"ST&UG\ON A?Pucx'uorls SHOW) TS MRES,
J ! ! ! | i : ! o | i l |
) - FROM - e MEASUREMENTS. (foP oF EXPOSED CoRE-WARL)—+
L A -
o | iede DRAINAGE AREA o - pcres) (squacemiles) |
e i P
gl ST 1
"3 — “WATERSHED DIRECT_TO RESERVOIR | L30%9 . 14S
s \smrmak 0 P ' _
J Mnil
. S R S S Y { % EN
m_scmam SORFACE. Qusareat) oo N O S SO -
l __,@smu,mr ceest EL= wTo || B IS NN DN T B O Jr_,_,m__
- L RS
1+ e ,To"r«\tr - L "&PSLG"’WW 4780 G)_
' ’ | !
- @ /STRUCT IoN APPLICATIONS; SHOW 5§ 3@, mi. - {--t—f-
!
S R et Tty R RN - ed. - - - . —— f e ---——-.——J--_ ——-




e e ]

A

Form CTM-405

- AR N ¢ o eSSy prat

' C.T. MALE ASSOCIATES, P.C.
3000 TROY ROAD, SCHENECTADY, N.Y. 12309

Jos

TJWLSON LAKE DAM

SHEET NO. OoF
I {s18} 703-097¢ cacuareo oy, & &V DATE _‘tL(S_/_B!__
PROPESSIONAL ENGINEERS LAND SURVEYORS LAND PLANNING CONSULTANTS CHECKED BY =~ DATE {/30/ 8
seavices LANDSCAPE ARCHITECTURE LAsomATORY services  scae . O1.OO00 %
' ! P coon
' 1 | | . | I JI”
i _IoischareE COMPUTATIONS . ..
" . ! i»__l 4;_” o e i _‘l__‘ T““”‘:L ) s
i DAN APPURTENAN CE LE\{AT\‘QH.(N@VP) Sz — Ao
! ! ' { . . j i ! ’ | ]
: R e R & 1 } f — l p l -
| sewaway L e 510 P Mss |CREST LeneTH
l b I CRt.S‘\' iL ?57 3 ._Eussubomos P B o
L L L"F B | 1 e
] I o7, N S _EResTRLE . | 4 | 2SY CREST LENGTY | |
'__ N {LoW POWT, TP OF CoORE v_wfu-) (ExCLUBES! SPILLY, _Av) 1
3 ovTLET conpuiT | |1 | hiuveer dud 2y ] 3%V concrete Box_| |
1 (so" S\yee! ‘AE@ Uk asp) || CMEASURES 38" wioE AT ourLET)
. 1= | | L‘*‘r"' - — vs |/ ForMA FoR CRTEAL Fiowd ove&
FOR FLOW_ OVE.R sfu.\.w;\\/_,__ Q“S’bB LH, (sum CRESTED WEIR, R£FE&EN<‘.L9 )_,_1__
| 1 ;‘;!_J‘J!!'INPuT%:lllilllaa
- [ NN ¥ - ! Fio £
o PR PN Gzposnn (T e s ey
I l |- l i | .
F SN | TR *
FLEVA_UON ——H wu.w\y t———-HDw\-.p_iQ-own&r——- QSPMA)L ]_Qomu—w——dﬂ'a‘m
1 ; WO ' FLASHBONDS | : “r“w" ‘ wjo F“SNW ! } | “L
| SNevbv B S B I I o e T A R
i s
F&?‘"w ,_1'570 0 Lo | o o 4 o o
il w2 d UL o 218,
it T i; 3 a @ | 952 o 952,
314 t o | L IS | fuek o | lrges | | |
# dws o s C} | B | 2ovp i 2048
(AT A iy 6L o. é 12692 > | iz, AL sy 20
| -*Ts'n S . @ D3 _A._va_:l__“._,qths
| has 6 g _0__*}{ 44 | 1 2209 | 6353
AERES 9 | 1 13 V4945 ] 4053.____19 003 .
EeTo . lo 4 ol 51792. _e"z% _fz,04Q
_ A;..'vLL.J__.__.A_‘ " 4 bovo | ._.l_- o N " . -< PN & —_—
. |
¥ HAND CoMPUTATION. | To_ MATCH r;am.e'_umr onl_BY | HEC, 1 DB
__PROGAAM._ ! _

SO,




© T

'3. T. MALE ASSOCIATES, P.C. oo VILLSON LAKE DAM

l 3000 TROY ROAD, SCHENECTADY, N.Y. 12309 - SHEET NO. or

(s10) 703-097¢ CALCULATED BY 6 L V DATE-&‘-H'—-LBL—

PROPESMIONAL ENGINETRS LAND SURVEYORS LAND PLANNING CONSULTANTS CHECKED BY é DATE
LABORATORY SERVICES  SCALE 58 .01.00004

R NN b
_ ! _DRAINAGE EARE[A DATA FOR. HEC-) DB .N.\O!DE.EL N
l_._;._' L - - A O T A e
SUBAREA \: AREA TRI&UTAR‘L D\&E.cttxrl'o RESERYVOIP

_i NRE A TECMS seume..r}st,\:,\:s__ }

ST T

-+

R Sl

———

oSS RETESE '

? O S | ’ 0 \ / Hou& el C-ONSTANT \_OSS RATE. '
L - l ! : | oo ‘
, ! 1 : ; | | | !

| . : __'___ l | !

[

|| | UNIT| HYDROGRAPH, PARAN\E.TE.R . [USE. SNYDER N\e:r_l-\,ob | i
|

i
' oY) ""\PJ\TlALL‘/ _’ N q{ A L
|

T i?__,‘___._L o | g: |
s Az DRNN!\G;El: ARE INER B 4_3&\»\?'\&__;«\11_55 T i }
T D LENGTH OF N\A\N wma&gouase_'co upsw&a/\u\ LIMT L OF
DRAINAGE.. AREA = 473 | miLES I N , - 1
[ _,__;_J._.WLCNC:.T W ALONG . MAIN WATF_RCO_U,RsF_ TO_POINT_OFFCTE |

i THE CENTROID| OF_THE| URNNAGE AREA =2

. 6 Rl
L) *—_SNYDERS BASIN COEFFICIENT == 2Je. (Erom =EE 20 )
= .._.____' L1 G, $NYDER_S_PEN&\NG COEFF\CIE.NT_;'_, 650 | (FRON\ Red. 2b)
L 1:* = "oTl-\NDP\RDI\_AG _IN_HOURS = € *Q_\_,._Q .59 Hovds i

e L. - d L \ |
g l ‘ sue I\REAZ. RESERVO\RSJRFAC,E Akisz_-zs.s. sa.MILES |z 227 ACRES |

o do | Lo

_' \..055 Rmas NONE bac.wsa RI\\N-E L~ RUNOFF _FOR_WATER [SURRLE.
R S 1_-.--.-... : e ‘ B D B :

1 UN\'T HYDP\OC:RAP\-\ PPRAN\ETER‘-‘._ REEN

|
' |

= —-*-—5 —-{ -—-0—- : ¢~--~'—-- l - ———

| 'Fo;f \)ﬁ w/ S M!N\)TE DuRN‘rlON__-t'_ﬂ
—l“‘".L é‘]‘.(“k(\" E?-l'fms () [sseo son-.)K—-\ Fr')(,.:mm" ;

e AT ..;'__.R—, 4 -- Sm\o\u‘h.'a \ lecre Winches : -

e |l P | )

LY 275 'tda | (o ross rare). | 1'.. B
.. PR 4| ‘

e o e
|<L!<L c-8 <_.-é !

R

o
e




" " _
- 4
X ™ g
-M“r‘ u “
" - ~
s e : ¢
il . :
g L‘"&) .
b o
’ — - .
ot
] M
— N \
1of : -
. —3
. M
v .
e L4 .
b v i
xe ‘ 3
L
1 M (Y1 » »
e €2 61 180°€ 96 Qs 5
3 £°Y I Al 3 (14 DLE Py s
0pf 0z€ 0vg 3¢ |
i 506 €2 [ St
e ° Y 1 i
1 ) & 4 N
e HIDANISIN za::z:_{ncnutzEFu i
& G { rd I 1 X " [ &)
§ 2 3 T SHAvV¥O0Y¥0iH ININISHDD TN
N 1 Z-¥S 2 »
1 F X
ﬁ-. L2 In ]
" 1 n
y 0 ) : 1
. 2€1 £21 111 12 4
: 1 01 $£Q°0 1~ 1 ")
NOTLIVINGNOD J40NNY (¥10A¥ISINY 2 V3IAVENS TN
¢ h | 2-v$ Q »
" . . 1 2= X
& . i $9° 92y ]
ot* o1 1
. € €21 Tt 1 4 1 - .
o 1 [} [T | 1 Y] .
. NOTLVEINdWD) J4ONNY T VIUYENS TN N
° 1 T-v$ ] [ M
" $°0 [ R SR (4 .
auve | 1 F4 1 [ M
bk [ 18 . v
g [ 3 [ 02 [ ¢
. SOUVQEHSYIY O/n 2071 SISAIVNY INJ4401¥3IA0 Y M
44800°0Q /7 4000°10°RG *uW¥Q 3IAYT NOSVUIL *CRO00AN ¥ e
$T00=3=T19=TENIVO INOILIISSNE WVO QAN V HH
TIUOTALLL ST L Iy et . .

1000 wo<¢. - Y100=0=I8=TENOV0 IND11D34SNI NVQ OAN ¥ — -3




F e, bbbt guiossmsiliar._ e -

*poy *2e1 2941 *002 *%02 °502 €12 812 *222 222 -~
" 67 “if? 287 182 *762 *Rg2 *€97 *697 w2 °082
i *9R? 267 __ __ _*Ak2 *60f 2814 *8T¢ 57¢ W d 3 S *eEf 174 .
- *FGE  *19¢ "0 9¢ 14 LT *Z6F *10% *h0Y “81y °97y
: Safw hEN Eay “qey LS 05 TGy X 2T oGy oy .
*Lon S 3ds 24y "6y *GEy *0cy 67 61w il *90% il
“ *66f *16¢ *£0¢ 213 *89¢ *wGE “ang *?2€€ *12¢ *R0¢€ o
i Iy 4.k *0.2 *pG2 *Gh7 e *027 *p02 *op] "9 =
N A *09 1A 1A *921 s 11 *501 T tn 7] 1
4 *t9 K3 "y L€ 62 .27 1 *6 oy 31 -
- 92°0 =0A __§9°0 =d) SSUNOW_097y  =9¥] *SIIVNICMD QOINIJ=40~0ONI OOTHJIVNOONWOAM AINR -
(1] -
00°1_=WN1}Yy 00°0 -NgI¥UD 00°2~ _.e0ju}S ]
viva NOTSS3I3Y o
Ld
[¢] eVIN_ __ G9°0e=dl___09°y_ =g} -
YivQ _H4YNOONOAW _JIND n__
. 00°0 00°0 01°0 00°1 00°Y 00°0 00°0 00°71 00°0 00°0 0 -
- dUTI® _ XWSIV __ (SN LS WORLW_ SWAS__ NIVY¥I  DQTIN __ W¥LI0  MWNIS L 4ONY R
- v1va $$07 =
o o
. L
T 009°0 €] WYNOONd IML AP QIINdW0D IJSHL =
= 00°0 ___00°Q  00°0 __ 00°2€X_0C°€21 00°IXI __00°IZ2 00°0 —
Ne - 96N 2Ly [L2] (24 ] 21y oy sHg_ 3448 ....
v viv0 d173ud ﬁ
s i
. [ 1 0 000°0___00°0 00°01__ 00°0 iy 1 1 ™,
AI0T  IWYST  EONST  OQJ¥¥ _ DdSMI__ vOS¥L __ JWNS v3Iyyy  oung 90AK] -,
YiVQ HdVNIDNOAH ..s
34
o__ [ i { 0 (1] 0 [} 0 1=¥S ot
03NV I9VEST  3WYND __ Judf 174t 34vil__ N0J3IL _ 4u0dl  ovict
NDTIVINGWOD J30NNN T YIVVANS o
2
NQIAYindw0D 330NAH YAMY=8N< M .ﬂ.
IJEIITIZITTT Y} (XTI X122 L) [ YITEI T2 1] [T I3 1 7T e c
. €
o 0
- X
b 06°0 00°T  =SO1i¥ "
2 1 =0Ji¥7 2 =0TLYN_T_=NVIIN -
X G34x0J¥34 3P 01 SISA YNV NyId-117nd
” .
0 0 [ [ o
3Jv¥L 14080 |®N n340r .
_ 0 [ [) 0 0 0 0 [ 0 pR2 .
| NYLISN  ANdI 1141 24136 NIuWl YKl Avol NINN ¥HN ON f:
te el NDILYI14E234S POF .
i -
h. STUVOAHSYYS 0/% 2011 STSATYNY INTJd01N¥3IA0 .
) Y%Q00°0¢ / ¥000°T0°06 *wv0 3%V NOSTIIL *EROC0AN .
K ¥700=2=TA-TGMIVO 3IND11J3I4SN] WYO OAN X
e |°y .
]
. - Wd 2v3€ $3W3L ¢
. 19/722/5_235v4__ NNy .
: ° sesscece £
62 933 97 NOl1VvIIJI00W ASVY .
8261 AWNC NOIS¥3IA AL3JVS WYO .
(T=334) JIVNIVE HIVYIOV0AN 800TS PR A
0008000000000 0000000000000000000 |

"l L _ ] _— . .- . . R , s . . R




dcvé
[l

. T
- - poamigoighe Rt s gty b AN eo e o s - i
. *%0¢§ *0€2 *0 «A)1IV4YI

‘e ~.l
. 0 __*0if- _ 000°0__ 000°0__ 000°0__ O 0_ 1 1o
T TTTTavedst T wwois st X WHSKY 9V 04SN SdisH »
e T Tt T T T 2
. 0 0 0 \ 1 00°0 000°0 0°0 -
o ¥is? dudl 1401 3IWYST__ S3u} AV $SOTI__ ¢S070 -
o T __vlvo oNIIAOW =
e o 1 0 z (] 0 1 $3¥ i
DIAVET IOVIST IWwNT  iwar 13ar 34viT ~ NODIT 4W0d1  ovisi -
WIOANISIN HANOMHL SPO0TJ INIINDY R
- j -
- INTIANY WIVYAOOU0AN . b

-
. 28006000600 (XXX 1I11]) (X I1IIIX)] 966696469 fod
o -
.u! LA
- -
. o o 1 0 0 0 0 ? 22-¥< »
. T 01T OViST JWeNT w4l 14f 34Vil___NOIIT__ 4wl evist 'm
o 7 3 T SHIVYEODNOAMN ONINIRWDD <
> -
5 SHJVYI0WAAH INIRWDD =
= ]
<z P02 d0060 0O 00000000 ¢ (X1 XITIX)] (22111 IX21] 400068000 -l
w N "]
e (_
" o
e TSI FIT 1 i*0 __10°¢9¢ 1(°796 ) o
- *Qr1e 00°0 PYS?Z "RI®7Z wns e
.- 4
e [ICTLE] SS0T_ SI¥3  NIYN  QNIN3d NW"aH va*Ow 0 _dWh) $SNY  $IX3  NIVYX _ Q0I¥3d4 NM°¥H vO°OM e
a7 o . %073 _a01¥3d-40-ON3I 0 ]
ey
00°1 exul11¥ 00°0 =N$J¥D 00°2~ =nJULS g
vivag NGISS3IIM .M
l.
- } 30°0 06°0 00°0 00°0 00°1 60°0 00°0 00°1 00°0 00°0 [ .u
- dWTLIN  XWSIY  WLSND WIS NOTAM  SHWLS  NIVEI  0ILN  ¥WLIG wyuLS  140¥) b
- Viva s$01 3
e ]
. 00@°0 Si wWYNO(sd IHI AG O3ILNIKTI J4Sud 4
- 00°0 00°0 00°0 00°2€Y__00°£2Y 00°1YY_00°12 00°0 "
» LX) LT (LT “7y 2 9y SWd 33448 <
. VIV _d1J3nd ™
»~ . @]
o 0 \§ 0 000°0 _ 00°0 00°0Y__ 00°0 £€0°0 1= 1 : k.
IOV IWVST  @NNST  OFI¥E  JdS¥I___vQSWI____dWNS vIvvi  9wWny 90AH] e
. N ViVl Wavud Ouaan G
) ?_
Y 0 ] 1 [ 0 o 0 0 2~vs$ o
L R 7 )2 S 12 % 3 UL e XY L 1hdf 3¢V¥il  NOIIT  dWODT __ OVIST .m
NOTLIYiNgWO) J40NNE (NIDA¥3S3¥) 2 v3Idvens X!
H »
NDILY1INGWDD JIONNY YIUVY=anS .~
. —— - _—— .
[ X1 X I2 11X ] [ XIXIXITXT] 806090008 ..
.
5

(AP CSRLTI( RO IE°Gaw JE°E9G ) '
CTEIPIE 99°7  6%°8T 9T°27 uNS .
& du0d SS07  SIx3  NIVY  QOT¥Id NW ¥R Va0 0 WD $SDY  SIX3  wNlvy

ROYY ONT¥Id~40~-ON3

GOt¥3d NU°WH VO O
]

C-11




————— - " ” " R . s Ao sl S A G o eiceimtabor—3 memiricmimsamomi -

* |

+
-3 — Y
v.l| s
A 1% T Tttt} &
-~ - Al
Té 8
a ‘e
la - l.e
_.ﬁ ) .
L3 L‘.
- o
= >
- b
- hadl
- -
~" X
‘. -
X
‘o "
e P
- f N
s <
b jor
re e’
. rc
.. -n.
.,Q -,
-
(34
-2 2
” ~-
o 1
- e ©
o er.
R ¢,
.- ki
. ..N

oo

p.!

SUNOH 90°02 3WIL LV °*926¢ 1 NOIILND wvId
N eNADe _ l
L] id
i !
1uve b S¥N0H 00°02_ 3W]L 1V 9959 AT RETG WTEY) ,”.
J
n_ *ts? [3] t°¢ 0°92¢ .“
L e e Q1% 09X 00 13402 >
) vivo wva j .
. -
0°0 0°0 0°0 0°0 c°t (344 0°6¢ 0°0L¢t
%3 v3av) 1009 T3N3 ndx3 nood QIndsS 1382 : ?
. -~ .
06t o T14 *av€ oNOTLVAITS i




MLEO*L6  NIEY Yol (eE°2y ) o
97 *9999 (T30 $3y 04 C3iN0Y -
..
YIEESZ6 10095057 8E°2T .
sreve *v289 8"y 32-vs§ Q3INISNO) 2 !
<A
(€22 (S 61 (60°0 ) _
‘eL? *9%¢ €0°0 FT3 1V HIV¥O0BQAN -l
o
Tt o o T Viaz & V196°%67 62°21 ) .“
SGENE ‘TLR9 ¥y 1=v§ IV_WHIVUO0NCAN .
o
06°0 00°1 [
T ¢ _O1ivy_1 OTIvVW _WVY4 __ V3IWvV_____ NOIIviS  wOTjve3dé0 |
AT 01 031144V SNT1VY 1
Ri
I, 5
T (S¥ILINO0NIN JUYNDS) SITIW FYVNOS NT v3yY j A
(ONDJ3S ¥34 SYILIIW IT8NIY OGNDIIS ¥4 1333 I160D NI SMOVS
SNOILVINGUDD DTHONDDI OILVI-NYId IVIILWNM Y03 ABVHEAS (COT¥34 30 ON3) 39VY0LS ONY WO NV3Ié




-l - - -
..- -
-,l - - »
. ) M
(2] - - s .‘r
. "
. -
..ll - e L.I
‘a a
" o
- -
- T N .
«
1
e
%
"
»r
"
Le
.«
-
: <
g ~
b !
. (&)
v
o
"
o,
»
w,.
Ly [}
; :
i} ) X
i - T 00%0 T égsorT 3 SqnE Sois 15°0 {§°a1% 05°p . o
RS 0n*o 00°02 112 *9909 11 X2°2 12°04€ 00°% N
I SHNNH SYnoM SANDH (] 13-37Y WyQa ¥3AD A3T3°C ¢ ud *
i AUNTVIVY  MOVIINO XYW d0L ¥3A0__ P0I41NQ 39v¥0L S H1430 ¥IDANISIN 30 *
sove “ 40 W11 40 Wi NOTAvAG T T MnMIXYH  WAWIXYM _ UOWjXVW (TR EAT] [YIXT] : g
LI TH
.1 . L 4
_W e _*7A92 *0 . °0. nOY 400 .
*enf 062 vof2 JovanLs i .
. . 00°92¢ 00°02€ 00°0¢¢ NOTAVAIYI .o
Wvo 30 403 153¥) AVRII4S INTIVA WILING ssvecsesssccres T NYW . s
1
- . s

¥ SISAWNY ALIIVE WVG JO AUVMUNG




— R

IYITTALY .

°9520€° 12

*L6262°12 -
296202°12 e

1

|
H

ol sje ®»

*56251°12 "

*hQ20T°T2___ %

*€5240°12 =
225200712

]

.

.

.

.

.

L4

3

o

L3 ;

slele ois oo e|s =

*16266°02 j

ol

*05206°02 .

e sjeale ejsielr 10 ®

*5826%°02 =

*8v204%°0Z v

joje o
=

|

*LH25€°02 ot

°3InZ0€ 02 h

*5%262°02 ¢
SwH202°07 >

cEV251°02 ad

sleje s oo eje»
o, ale ol

*Z¥201°02 et

“01 .

seescsvessenssossse seecsessscjervrnrtocssane

*1v2¢0°02 W
“09200°07____ '~

*1

*HE256%6]

it §

*6E206°61

*10

*LE25a 6T
*9¢299°67%

b ..

“GET9f L)

*4€70€ el

g

e sjejele ¢lolole sjefolo o sl o

*g€252°61
*2€202°61

o/ e ofolojo ojlojej o slejeio sjo 0ie ol 0 00 0 00 elea

PMF

NERE-DENUNS 3 0 BN I8

*1£261°61

|

.
.
3
.
L
.
.
3
.
.

ssshessesvsevesencan cttOQQOQQUOC.HQ-.n-tx. vevens

B A R Y Y R T L T

10
10

*0£251°61 .
“622° - "6l &
*822u0°61 e

*L2265°91

!
|

*92296°81

e
-
Q

ol

22269781
*92209°81 !

|

)
.
.
.
.
.
.
.
)

-~
Q

*£226£°81
*2220€°0 !

9000 ENE000E0RREUGECICRONOPIOIIGOIBOIOGRTSROITRTS vessvense

90000 00NN ENE0 00000t es0000RREtatecsenssese

AR NEITRN

°*T22%2°01
M T4 Tl 21

0
1*0°°*
10

S e}

"
P Y

10

“61261°81
“R1201°81 k.

10
1

*L1260°91
*91200°€

10

261256741

1

M ARSI

- P
2
e olo(0ie ol a(@[Cos orD i@ o 0j0:0 o/ s:8)s 0910/ 0 sloje

o o/ sfole o elale o efoie ofe

e slolofe olols

*ET1269°LY
c2trzovLl

MATLI A .

L X TR R Ry Y T L T R R ey

XX efj*eeccrocesnstoscssovsan escsccse

*oT0€° LY :

[ .
»
H

*50262°L1
*90202°21

02612

*90291°21

*50250°4 1
*v0250°21

® 0 0 & & 2 v e v ol0lsle nieiale sleie e glelaje oo

ol g @ o of 0@

ol ¢ oflejuia ojs{omes ¢ Oloje oflofale ejo|0]0 ojo[e]|0 s|ojale ojojo|o siejela alojofe ¢|e[a]e @

olo s]elole oleteje o]ejoa]e a|ojolo oje|n]e a]e]|s
.

.
=
.

o|lejo ¢|]ele|]o ofolele ojelofe sfojofe a[ajo|e sfelofe o[efefe ole[a]o wfe/wfe olslole sivjaje sjejaje ajejuje o{e »

2€0256°9Y

S ol o o 8 o 00 ¥V Ve o 0|e afe|o|s ojeloie o[ s eis

o % 8 o o 9o
o

-]

$

*000%
(e)m04

000¢

[ [ -

*20205°91

*000¢
G3A¥3S80 OGNV

*0004 *000¢ 0002
(CINGIIANG *(TINGTIINT

S3¥  NOlivis

G GG A 0 T "o =y e e
| —_—

s

*000T

odA0e
*96302°01
MY {2840 4
*vaT0T%0T

C-15




e ——— T —— . 45 s o =1 o

weret'ty ..
b 114154 ¢ S,
*16252°12 ™
*9¢202°17___ 1=
tec2e1°12 "
S5 201°12 %
*€5260°12 =
*26200°12 .
1525507 s
......°ﬁ~°alo~ -
“bvzea0z  a
*5%20%° o~|||10
*Lv25€°02
*9420€°02
*¢425202 |
*yy202°02_ ™
SEn251°02
*20201°02___ ! _
*1%260°07 | _
*0%200"0 -
.omNmn.oanluan
*RE206°61
slezse el =
*3£20v%6T__
SGE2SE76
v €208 ° e -
{1 L
7620761
“1Ez51%6
IIIIIXT ¥4 Ad OM|||J
*62250°61 /<
=02200%61
212256781
*92205°8 e
.n-m¢.sw|||J
2522091
£225E°91____ ™
222206791~
“12262°81 re
‘....'...I°-o~.nw
*HT7ST°8T____
*P1221°81
St1z50°81
*91230°81 ,
SeT266°41
*%1206°L1 |
TE12sec LT o
*2120%°21 ‘.
S ATITEYS I
.......‘..°d~°ﬂ 'h“ b
*60252°21
°80202°21
ctozsteeT__|
9022121 __|
*$0250°41
*v0200°2
*£0265°9
.‘ ..
on s2020¢

poce

?
|
!
I

i
|
i
|

o o s 0
3|

i
il

X

¢l ajela o1 0/ 0m0 »
e[ 0, 0 9|0 sie o

®essscvecnesy

hd 1

ev oo

-
Q
ol e ofeje

oo
2

et ot "o
Q
[=]
=11~} |
ele o, o

1

mQQ'OQl~o’00¢.¢o'oo-.c'cu'

. 1 *a .
v 1*°0 .
1* 0 .
1 o___°

®eceesssesssstgoses

|
!

i
t
!
|
i
'
!

L

¢(ejo oje|e|e sja|o)e sjsle|e olefe|s o|0]jeje slnjels a]eiole sj0joie vl0 »

1 |

1/2 PMF

e olo nie o

00 0Pt et anstoyatittseri(0rrritersstacreo000000000000000000000s000s

1 ° 0o_°
12 0°
°1 0
bl { IR

0
0

1]

i
'
o' e el el oje sjeie e s ein v o »

"essscsssvstesstensortasesRoe m GesaveesecsorsnccncnssosReC e

[eeoncess

1
1

Qe eevecs

- N IR

1

!
l
t

o

1 °n

1 ° n
o0e? °00%2 *0002 °009T7 0021 °008
(oINn03 03A¥ISHO ONVY (0IN0OT4LIN0 *CIINOTINI

e slo|efe 0100 s sj0 s slejele oje 0l o) /aie o|0jel0 Gjoje|® s{e|ej 0 o1l »

i
i
i

s|lo|/ o sfe|o|o ola|e]o o|w[o|e olale|e ofofafe efjejo|o ojelele e¢la|la|e o]

e, 0 ol eiel e o, 0imel0 oieio

B el o o0 @ 0 sjeloie eig ¢le ofejs[e olo}a
Gole[o efo]e[o ojefole sfejo|s oje[a[® olafo e o#jooja ejajo]e s{ola{s oletie

o

S oo oo

o

009¢ 00Z€

$3¥%  NOI1viS .
) L . -OQ” “
. . . . - - . . 1 . 0 . [} e 102° N
“sstst oot
. . L] . . . . . 1 [1] [ L] ‘30108 '

L]
.
.
.
.
.
L)
.
-
.
o
.
(]




»
Swes
¥
-
.. . .
"1 .
=
i
. —1
o !
s
Y h% -
v
* v o
vk
66 e
gse S°t 120°C 998 Cs_ - ~
g1 te°¢ H SRS e 1u
_gag LS ayg 33 -
¢ %26 0g2 ) ss_ - o
9 cL¢- | SR Y
S 1 A
HI0A¥ISIY HINOUKL SACT4 gNILQOY IN
T sy 1 bl _-U.‘ :
’ 2 3 T SHAYMOZHOAH OVINIENDD IX * ¢
- T 32-vS 2 i .
- ) 1 2= x |4
. " SiZ 10 _-e
T ) ) A
Dy 0 © ) .
. : zet gzt (44 12z &
b i ot . §e5°% 1= 3 W
' NOILVLINGWO) JJONNY CYIOANIS3IN) & VIMVENS TH _*~
3 T Z~¥S 0 oo~
to 1 2= X .-
. w" 0.' ﬂ .
0t° -1 T J S
2t 33 1533 1 d J '
1 or 17342 2R | T ®_}
NOT4V.NdwWdd 440NNY T v3¥YEAS Tx |°
T T-¥yS 0 i
$°0 (R S e o
b 1 2 t r_i*
S 6_J
. " 0 3 3 8826 " -
of SQUVOQHSYYd /r T011 STSATYNY ON14d0iw3A0 Vv *
W +800°09 /7 #000°59°9G_*WYA_INYI_NISTIIL _*CRCO0AN .
. +T00=2=T0=TGAIV0 3%OILI24SNI WYQ GAN ¥ . .
- 1000 39vd ’ _ 9100=0=18=1GRIYC SNOILII4SNT wvQ QAN ¥ ) ,
_ , ‘ . {

S - o




L4 .

83t *261 *961 *ne *602 A &4 *81 222 *122

22 *L82 *2h2 XA 962 %92 *692 bl 7 84 *c9Z
T *9g2 *262 °962 *Gl¢e cgte T4 *2cC °*6C¢ “9v¢ e
" MY 1Y £19¢ *R9L *94¢ *26¢ ‘ICcY b 1] °8le 329 u
™~ cygh Lri4] *Cow *Ghy *JGy *1Ge *1G *CSw 1 1
) AL Cwy MAL) ML) *0cy 5z 3L L33 L) pl:) M

$55F *16% (3414 *wig b 21 kel *2£¢ “12¢ *9ce T

952 *£82 *eLe *852 car? *2%2 *022 *902 *9s1 *v3t v

*2LT *r9y A LS S 14 % *H0T. 0T i 13 °¢8 b1

g9 *4G *Gh LS b 14 *32 °ar *5 bl il §

9L%0 =70A G9°0

=dJ *SHNOH C9°v

T Z9Y7 SSILYNIONO0 O0INId-40-0N3 COTHAYYIOUCAH LINA

=NSIY0 p3%2- _ =m1¥1s

3
LYQ_NCISS323Y

00°1 =woI1% fo”
v

9°02d3 ___09°¢  =di

§9° ?
Viv0 HdY¥S0¥IAH LINA

i

00°9 00°0

[}

t°e c

et 03T [FRE] 09°p 00°1 00°C (TR [

v
wn dWTLY  XWSTY  VASNI  YAMAS  NOIRW  SNMIS  NIYNI  0TL1M  MN1Q HWMLS 14981
q _wive $$01
- ) 0C8°0 SI WYUO0¥d 3HL A CG3ILNWOD JaS¥L
o 20°0 230 20°¢ 00°2ET_99°€2T  CO°TIT_¢3°Y¥Z  €0°0
b 964 Zty Wy CrA T2 9y SAd 3348
[ Y1V d133¥d :
e

] 0 [ Q008 Boso 00°0T  090°0 wi'e ) T

; V3071 3WYS1 RONS { 071vy__ 2dS¥l___ ¥3S¥1l __ dVNS YIy¥i  ount 90AHI

¥1¥0 HaTuS0WCAN

" 0 0 1 ¢ ) ) 9 () X-¥S

.
i

oinvi Jovist

3WENt 1vd

r 13dF __ 34¥11__ NGIIT__ 4W9I1___ ovasly

n

NOTIVINGNO 4408N¥ T Y3UYENS

o« T

i

NOILTINAHCD JJONNY YINY-9AS

ssseveBIUSS

s9vEpaene S

X XA XXX E X sssesenesy

[

E

7

8s 0 00°t _ =Solly
T =6iI87 ¢ S011%% T SNV IaN
: QIMNG4YI4 38 0L SISATYNY NYId=122M

hax‘ o ] 3 3 .
A J9v¥L  £140W1 AN ¥idor k.
8 0 3 0 (] g 3 3 3 13 *

WVISH iNdl 194l Ju13d _ NAWI Wl AVGT ___ NTuN NN o N

NOT1¥214T93dS 0P .

SOMVOANSYId 78 TC11_ SISATYNY 9%]ddD1YIAT

W800°08 7 ¢003°19°8S Sw¥3 YT NOSINL _E203CANR

{039~ Te=TCAIVE SNOTAITASNT Yva CAN

%

% A e 6 o o @ o

et e o s 4 =
- T

o

P I T I L T YL LTI Y
6L 833 9T NOILlVII4I00W LSV
gLt ANNP NITSUIA A134YS MYO
. €1=324) 9VYNIVE NEYNOO0UCAM 0003

P90 0008508030008 0808 SO0 EBGN

c-18




»
- *0% {132 s - =ALIIVEYI -
= ] *CLf- D000°0 OCC*ND 000°¢ O 0 1 Ci
- AYMAST  YNOAS  WS1 X AYSHY oY1 ACISY___SAASN .
¥ s ] [) g 1 1 — 970 9006 g°n -
. - T ¥1s9 dnal 1401 3INYST | S oAV $$07  $S01T e
-~ i ylvQ aN1lnty L
[y [] 1 0 ) o ¢ ] $3y "
OLAYY _ 39YIST _3JWWNY  tuen 1348 34Y1T___ NODIT___aw03T___0YiSl 4
¥IDANISIY HONOYHL SA0Td ONILNOY -
L4
9NT100¥_Wevu90uTAY By
2
g
. (I XYL X R Y} I X EXTYN R LN X3 TR RN Y Y 3 EXI YR LY R ¥ 3 H
) ) 1 0 ) o o 2 32-vs
. O1N¥]  3IOVIST IMYNT _ 1¥dP 114p 24YLT__ NO23T  dWOIT___ BYLSI -
2 %1 SHYVYNOQNAAH ONINIEWADY
\ . SHAY¥ACHAAH 3NISWOD
2930838088 X EXX33X3212x] SLBenpsBBY [ JAXEIIEAXL) (XL A XS LIXX)
i
(GL°CLT_Yt°0  1€°59G »(°595 ) i
“ag1s 00°0__ 81°zz_81°2Z NS i
"e
D 4402 SSBY_Sax3  NIwM 001M3Id_ _ NNeNY Yoo B drid [ {~Nokn] SIYT _ NIWMN - OOIN3d O NMONW . v3°0d -
. _ 014 _QOI¥3d=J0-GN3I 0 )
s
00T =udTLY 00°) =NS2¥D €7°2=  =O0L¥1S o
_rl¥Q NQISS 293N u
00°0 00°0 ng*o__ -30°0 09°1 [TEY) coe LYRR 00°5 e0°0 a ed -
dRTLY XWS TV SN I1¥LS NOoYL1Y SN¥LS ¥IvYy3 0ILY y¥y1n YNYLS 140¥1 Im
: ¥1Y0_$$07 X
sard
g8avn ST WYHOOWd IHL A8 GILdWED IdS¥L
90°0 90°0 T0°0 J0°281  90°¢2T DC-1it1 0012 ©00°C o
96y Uy 2oy 92y ZIY Y. Sud__34dS be
! vivq 4123Md .
"
] ¢ T o 8c3a°c  Gh°3  ©09°01 00°0  £9°0 I~ 1 5
, qy30n 3MYS1 PONS] QIiyy J4S¥1 yOSML dUNS vINYL aHNE SQAHI
.. Y1V0 WYHI0YTAH ——
0 0 1 0 0 0 3 ] z-¥S
010YI  9YISI  IMVNI _ 1w¥dp 17d° 3411 NOIIT_ dWOAT__ 0YIST
%0 T1V1NdW0T J40MNY (H10ANISIN) 2 yauvens
NO11V1NAROD 330NNY Y34Y~9NS .
A XA X XA T YY) SsARBUEIR S I E XX I X X] I XX XXEXX]1) [ I XTI X1 XY 1
- <
T
- .. 3y
. (80°GGHVIIL 99 J(°SEb I1°C9S ) -
- Co *1L9e2S 99°2 66T 8I°ZZ WAS LA
"o 4403 $$97  S3IX3  NIv¥ 00TYId NWe¥d YO°CH © dWO0d $S0Y  S$IX3  MIV¥  QOIN3e NWNW'uUN vOON
- . 0714 901¥3d~d40-0N3 e .
Bl S G e e e - S . ) )
e cc———




P

s

L

<':i

i

R

i

-
€

AP RAKNARA TR 2N

AR

ey
N

P

e
48 e

&

p—
-

c-20

E A

-
-

3

-
Yo

RO -0 0 8

i

sSsespseal

XX IIIXXIIX]

sssssvsnEm

sysssssass

o— -
L]
SNAOH 00°92 3IWIL (Vv _*1ge¢ ST _POT41N0 ._:tlJ,._
N
S¥NOH 00°02 3HIL 1v °*19%9 SI R214iR0 Xxv3ad *
¥g6e [ T°¢ 5°5L¢ .
QIRWYd Cd¥Y? GELE) Y3dal i
yiv3 wvQ IS -
0°0 0°0 (4] 00 s°t [ 34+ 0°ss o*cLe
. P dx3 Yyys 002 4313 AdX3 [LT:L) 0Inds  13W)
I 0Lt M L =NOILYAZIS [
T O O O N W s e wew e~ e - e . e




' d .

—

b

) e
P J.L.
J v
- ]
<4

e

o

ol

]

]

'

w

— 1

i

o

<

LI Le XTI AKLTS GO | (gc~21 ) R

bt 4 5.2 *L9%9 1 8Ly hr k- Q) g3j00y i

‘.

1CCE°L6___1(99°06T 2 (e¢2ZT___ 3 2

“1gee *yla9 3 oLy 32-¥S Q3NIGN0) 2

.

YISL L 1(S9°6T ) t60°0 ) *-

512 *9%¢ 3 £6°0 2-¥$ 1V _WayutOvaAM__ |

e

L 3ee3%l6 )9S e6T ) 62°2t__ ) J

; *gEeg 1269 T vi'W T=¥S 1V _ndyuo0¥0An

9G°0 50°1 N ’

Z OILvd T OTIVY NV vINy NOTiv1S uorivydgo |*

§ROT7 01 031744V SOI1YY I

L]

e

] . CSHILINOILY_3V¥YNOS) SITIW_JUYNALS NI _YINY .

TCNDJ3S ¥3d S¥ILIW 218nJ) QHEIIS ¥3ad 1334 Ilend NI SR

- . _SNOTLVINGWOD DIMONDD3 OTIYY¥=NY1d IYILINH UGS AXVHKNS (00T¥3d 40 QNI 39VHOLS ONvV ROVJ NV3d L




-
A 4
—rn " ot
i :
¥ ¥
onl
: ;

:
x -
e -]
K e
k ]

—
. . :
T MM
T. by
o ]
T =
L e
. : 4

% T

Ly

:
7

o] . X

od L

2§ 4 ut

o 30°0 0 26°L M M3 29°1 29°218 0s°9 N

" 90°9 0C*te L1°g %1999 SRLiv vi°¢ RIS Go°Y *

. SUnon Sunou S¥N0H 532 1d=3v WY0 ¥3IA0 A373°S°A dad ‘

. TAVIVT  NOWINT XYW — QU1 ¥3AT  ACI12In0  39vy01$ HWid30 YI0AYISIY 40 *

N 40 JuIL 40 INIL NOILv¥NO WNWT XYH WARIXYH WNHI XYY WNWIX YR o1ivy .

- .

R ;

x 113 *0 i) n041N0 *

i *p6¢ °21E *21¢ 3972018 '

§0°92¢ [TRYE (LRI NOTLVAIYY
- Mva 40 dol ,1$349 AVATIlgS 3NTIVA IVILINT

SISATYNY ALIIVS WVGC 40 A¥VHNNS

000000V SOSISILGDS d :‘J‘

C-22




— - s oW OB G5 O @B

& Lo ]

K3

B s e
D Gt o L S

APPENDIX D
STABILITY ANALYSIS
TABLE OF CONTENTS

Spillway Section

Right Training Wall of Spillway
Discharge Channel

D-19




®.

'C. T . MALE ASSOCIATES, P.C.
SURVEYORS
VANDSCAPE ARGHITECTS

3000 TROY ROAD, SCHENECTADY, N.Y. 12309

(318) 7835.0976

+08 IiéLSoM LAKE DAM

SHEET NO. / oF / 8

CALCULATED BY ; /28

CHECKED BY DATE

DATE _5_,4_4&_ '

”_ I
SCALE ,/l/ — /

Q—Aerum %}/\//}u/s/s OF 0/1LL)4e/ oo

l J

(’Posq ST ot SR e z/s> =

am.*_e%
—PA"FA’S A
70 A;‘/ree_:i'/om old. cZw;

/) fess FAm sy Ae/ﬂé

% /ﬂ-/cam—g S‘u//@ﬂ“ ot Frmnin

64,68 € 75, £l dagp,

(16" Srom right reinity

e

l'it

ﬂna/ S‘oma.a44 .-,.fgﬁ

/4//%0/*’ & / NzVD,_bAsle,i_

4044./ Sc’&d__:,__

695 )
Lol i {L37~3 -'__l_.!_,l § , |
i _h————/‘zﬁ?égom?t{ < e&/&zsﬁ’: .w‘(‘)
-+ 1 s ‘ - 1
£43'7o A/éVD T_
n v-_
1T 1T
T B 5
]

e e < e =

rom Cim-4U5 A

417

A lc’/e»r' eaL z—?rsze..

ﬁ/m/e, FOR OUCRTURNIAZG |
, €2
ﬂ"."um G Ll//ﬂé’ ”R'A"-r' FB»(

‘CoverReTe

- ‘i@iD *\

/8. "/._ _supHce For. SLIDING

Fk’abdaté C’f"ﬁML. m'w]ree )

RN
|
]

T




f

'c. T. MALE ASSOCIATES. P.C. w2 1LLSON AKE DAm

o

ENGINEERS SURVEYORS ARCHITECTS SHEEY NO. Z OF 18 '
LANDSCAPR ARCHITRCTS PLANNERS ’ CALCULATED sv‘% Z7 ous__,L_ZéL_\S. 16 1 I
3000 TROY ROAD, STHENECTADY, N.Y. 12308 CHECKED BY oare I
($18) 785.007¢ SCALE A/OV)Q. ' ‘
_DeAJ ? } P o I b ---%/:z ﬂfpmor/‘ R
—d P R e e e P e |
Voud | Vblome x Und WHF) =" K den shut poe = 27 ||
W, . BSxll 0.150 #c¥. 3. sz k| Gsp) 9.5+ 725 ya,a7 ||
Wy HEXLTul . 150 .. _';__wa? 2¢ (45X ) +7.5  _p3.70t ||
Ly BXM.3x| . 0./50 /.3’ :;J | (8/7,)+ 7. 5...i‘ﬁ“/fs..?é/_x__,_~
l L, _Yex2521.3. 0. /5o ! f 636 zsxs | (3/ize 1
v P = 75, i
- i_m__%*-,_t P h%_ﬂ 2 70;’6{““;*“': -_.,‘__A,_zm| 25983 e%
| CUGE. _,.f_M/emﬂ/ooo/ 47" #/quéoMcé__ceesv" “Zu// HZJ cz,v/ /75 .
L}.;._,g__.-_.sl I+ 3’ belowy s /»//w? .57 055:%‘/474) on,. Zéﬂ b e 725
oL g pésenu/néan 1 -+ : i 1o
Z S L S | | i |
B AN ESRENRF AR RN
T T EEEEN
N | Twzo
| | | i .
N T
;L ; ! ;_,Lﬁ..!--dlﬁ%._
H’"‘ L3sz | o
1 | |
- T
< JRsisting f%‘ N
§ = x L As. A b« :___;075? 83/tk
= Ll t | s bef -
‘é, ﬂe,u:ogagfmes A { l <’ 73R
s D e pressvee. r L Nt L Lo Sttt dob
| [ < (’/v\’ 2(% 0,062 21 12 ;t J/s 76bc, X 12a | F %31 |

— t_..,. r- . ! I -‘r,_.,—

13 = RV /nesiy ed s'/* /Aesr/mc, )on'we. /" ‘\ %&764 L /450 T W
L Ha= .?7 G, s 4L/ =304 m =0, cgotsd s &1 ]

] _/(’ Cod‘/{ Aome 64'?)‘4 ﬁfecrwac.’wf’ "*CS’” = 0.8

I 1

rf;\,J-_é/& 15X o,ozlxo.r) /S =, /é?k X! /b/a_ =
[ P e e




' C.T. MALE ASSOCIATES., B.C. e llitSoN LAkE Dam
' SNGINERS SURVEYORS ARCHITECTS SHEET NO. 3 . OF /8
LANDSCAPE ARCHITECTS PLANNERS CALCULATED BY DATE 5// ¢/8¢
3000 TROY ROAD, SCHENECTADY, N.Y. 12309 eHEGKED BY | -
' (318) 7830976 scaLe J/oﬂ&,
\Cse 1 = Dsentreninag (éwZUC[J X/%Mcwz“ /M ﬂ/axf foe =’.,.&Za'r,._;-_§__f |
(¢ HLO Lepo LPEY L J UES S S o N T I

('/zx 7/>( 0, ocot/) /55_7_ /0:/5/( /55” °?/3 F_M'

{ i '
B L e il
' Qesw/:Lnn*n’-'%m 402. = 2/777/ —Wo - 252,63 ~209.69

BN 25:70:,/0/4 ;_

| \d'= 450,/ +323xé _- 4/3/5 el
ursfi/5‘5‘/-'-'if/55 ?!f!

? i |
'} |

[ ‘_l J’ f f v ' £L37b e

0y = Bead Logd = ﬁ 75 /( o s/eay‘zl'x vy Jz. = :35_%% Ptk

O uin R . IURIU S _4_,-'"._.. ._1._. .-_-t .L..L. ! 2 e .
= Woaten pressvee = (/z«/a«o b2H)I8 = Jo.Nkk 196 = _bo. .65 |

DL= subl sif+ /~€$S = smme 48 Chse /, sheet 2, LB Y ,.__j;
L ,9/4; ”W/ (//</,9wa£29/55 = 6 70,( 155 %= 89.95 |

'11 MR 1 1/ L/ﬁ%__
Y A T RN i
J?@v%'f— fm%ef—.’d-r_'?: > Z/ﬂ,e-/??o':,o7b963 /5?0‘/ I
‘ | rZv JrUp U, 2570~ 8. ]’ZD .

BEERENERS RN
d: r/aoLf77) ;=5 93:’&5_— =(p.z8 é) > fs_é{;a 1

“.

o :f .5 ' T e
l e e —— — e _I o G - ——
|— —1 -
- — L_-,-L,. . -._.,,L-... SO D_3 PR S
I | T j 1




C.T. MALE ASSOCIATES., P.C.
NGINtERS SURVEYORS
VANDSCAPE ARCHTECTS

3000 TROY ROAD, SCHENECTADY, N.Y. 12309

PLANNERS

(310) 783-0%7¢

ARCHITECTS

wsZltlSon LAkE DA

BHEET NO. or 48
CALCULATED BY % DATE é/é'@ 14
CHECKED BY DATE

SCALE

o 2'5’ ——->
i u/.s S/ze/m

- .»....-.-— —r

0(7 ican . help reeis il
Vege Cross sectis

=3 un c/_s’w;é/.]

M”‘ ¢
! wvenny L

/-e//z .«cemeaf /11_-/#

i
!

1
i
. -

5
-
L

[ QSR

Sm /73 6’451 /_ exc,e,vl‘ /7&90'"?— 7—‘“42.‘ —_

oue«ﬂ‘wenr Ql«e. le,fﬂ;_“ﬁ_z
5 e ? T
749 /% 7(?/71’1471*4_7
4—~+ i

L Et373

L

,//ssumc Te .swme.ﬁ_:. .
AS C’ml ’

P SR
§

b

!
I
__I

‘"o FBQM S

(/2 x5X.0,

O

X”o”’énlé %M /;A»f ﬁe_ --.='

| £0,= QIW Jondd = ;5,704/
- Llg -_d'eAcZ /0/':[
L = .5'x8x0 /
,? s’uémeeyed’, /;4;? /477 //-errwfc, Ltosece. .
=40 Yfer - oM = T7C s ,
= Coeﬂcg Lo'{’ Aomz,,e/m# o ¥5..at h‘sl’_l__.‘ 2,
075X 0,.5)5 =_0.47/c X_Svz.

w/s.. :4&1«

_=,_f., Eh |

|

L]

Z . ' l 5 !
| "Ulﬂ’ P-4~
IP' ‘ 4

Tex ,oresseme ’
/zK zéx o,oé.?L/ zé

.c:/(‘

/mav;wl |

|
u __l |

pent :/@&7‘ z2 X sheet” 2._

75/

3

i .‘ﬂ@~.~ .
.._~757 &3 FL‘A .

i

! 69 & ==

4-»1 R

,ks ~_|

B ‘

chem e ————
:

—_— [ B

EL £L 352 5 o
NP S

i e
i '

_H-

—

(t Rt
AEeG

._._r_. -

."?l 09 Kk

'me.crwpe. SIme A4S

) -;\6”«‘:'— b,
xi(

[ N '..._

2
/.s/en“ ’ZJ. .
-

) 4

é"

————




‘c. T. MALE ASSOCIATES, P.C. w_Z2LLSoN LIKE Dyt E {
oS survevoRs AROHTECTS SHEET NO. S i or_ /8 i i
JANDSCAPS ARCHITECTS PLANNERS CALGULATED BY 9//& DATE é,/Z,/ (=¥ ’
3000 TROY ROAD, SCHENECTADY, N.Y. 12309 eHecKED oY oare !
] ju (318) 785-0976 ScALE /1/017& t

(2’1,55 ] 3 - (Q/e/yﬁﬂﬂrnj (@wﬂ‘ 'c/_) ,I/W /ﬂeﬂfém = ,;/_725 i
4 - e wehbb VLT Ly e

=== (’/z t’zéw aé.w/)/55 .-A./47.5'7/< x /3’5*’!2/«7 = 293 |
) l_m_ ,?/s,go Ak
;‘ r'.FS -—Z/VA’/Z'/V 330 37/?/5 7o

.

u -

R ’ I
I e PRI

_ga[f,,..-/- 740»1 e =d=_=wi qZW:z zMa : 330, 39 - 75 70 ) _,«.L-_?"

L LY g ine — 2570 #Z 2. 57 ]

TAyy 57 6.0ox 6 =: -~ L L [
iﬁ ./_7/3 S /5.5 /3 Coy

-l } S e ey — + [ S [ IS, W

‘ l J 1_l l I |
' A)//Y‘)L /S ”742’ 7’/).?//& 376{;—.5‘ /'q @nwgﬁ 7 5 ! ' 1’

N
~ri*
=N 4———

!
R

,xlm__ .

‘,_.___-L._

T sy, Fens A s%«-’s: /o a:mﬁ_
=257 a(—g--r'?s) e ded

e I B T S A xS et

\ 7
[ J“ff_ : SHEZ T
A ) jgmqg
z259.83 = 2{067;_\,7(/2 83) i

g L
(4/:/52 > 96 6/?)7’-_ 330,57 IR
P e N - X U

(Lt - ;""c} 70,56 ;,’"';7 kﬂz LT

Pl I A I sW;,,.gp,,.;,w,Z/.;.,Q,/__i__ 6 SR Y N S N

2 7o = 097 k¥ %.@ e ] - | F

] ] l)_' T L e

S | Tolfoonble = 3h 6 e (geT| Code) JLAsseme) fo=l3000 227 cope, | i
Toy= 3t 6 NBoos 26 e 152008 _ j
LT e

! 7":-_,_’7,0'32’» << /60/}2;’7 =17 4 S i
1 /uf‘ ;'f@n.s"zm,,_ Ve 'C,o-ﬂr_rc,' : }'bo")" ‘ m_{f-&o'c[ _Can~ J-JW_L.MA___._ N
L snless | veinf ot oiesay h 1 )

] |
T




oo TILLEON LAKE DAL

C.T. MALE ASSOCIATES, P.C,.

aNoweRs ons arcEcts SHEET NO. & i e/ E
IANDSCAPR PANNERS CALCULATED BY P78 DATE ‘,”5/ =Yl
3000 TROY ROAD, SCHANECTADY, N.Y. 12309 enECKED BY oare

/ vw_ g/
(314) 783\0976 SCALE / ‘/ =/

—— e )

\CASE / - SLiDiaie \ Fock Ybliatsons . strife N30 E —ufimostammtel |
_;L-A//_-S,‘df//e\)ay/. . -t dp Z8° /\/,/«'-‘1_4;45_) _see’&,d;? ///fm&{_‘
&=/ 4;.04'4’:{—74'/?7 Since a/70 Anpje L& . //I/P?é,_/,’7"(1/.}-1'8‘_-4/(‘47?2379,._;_,_’;.
chﬂe} fon _ofy Slidird\, critcall Yilume svtbce /s ..d,_ﬂicfzfcc‘z//‘f&_m.i
;ﬁ&c;.-aﬁﬂ,_“ i—{d' 2 ﬁn/l/yz,e wWSe.  F7¢e %oof_ﬁo{ _§./:.‘c_e: S ._1_-13,__,
(Retecnce 20) £ compute proments  aburt contoq of moci._ |
TAS._Aakes st dkcownd= peduction. sy #EF dgrving rmoment=

| heses! 4y Q&;Z £of 6/{0“"27 9SS /7C74"1? i ogpobite direchm.
Sashboands —» I L S Jﬁ(@ro uc;ef,oéo?.' Feom _Cé%ﬁ/)

(reptecit-o) N

—_—

.A,,.__,._.._f_V\.TV_.vI_._ ‘ -

;?,5’|’;L‘;\'}/;3 T N !
— EEEREREREENE

IS

1 j ! !
bt e L 370 N6 uD_f ! ! o
(] Fa L lcenrek P £33 e
- - ] ; (i iCEn7ER Dy £ 3 s
@ . ‘ ol ufe crestlne | _
| . | =3zl L
P R A R R A j =

rorm CLiM-4UD A




AD=ALlub 657 MALE (C T) ASSOCIATES SCHENECTADY NY F/G 13/13
NATIONAL DAM INSPECTION PROGRAM, TILLSON LAKE DAM (NYD0083), LO=-ETC(U)
AUG 81 K J MALE,» W. M SMITH DACWS1=-81=C= 001“

UNCLASSIFIED




!

C. T. MALE ASSOCIATES, P.C.

w2728l SoN LAKE DAsg

‘ ENOINESRS . SURVEYORS ArcinTacTS SHEET NO. 7 oF / 8
LANDSCAPE ARCHITICTS PLANNERS CALCULATED BY % DATE ML_ ‘

3000 TROY ROAD, SCHENECTADY, N.V. 12308 enECKED BY oare :

(510) 783.0076¢ SCALE 0/7 e '

ASE [/ ﬁé D//\/é /(’WZL'O/) ‘ |Jé//92 /%rnenz‘ A »" 3 | l r !

{%&ﬁ_&f/ Load = Shca Lj ot abourt ﬂﬂdﬂlff%/fﬁ /7
| 4, : -Cé/xﬂcfc).%me /7.5 Oﬂ/slea# /é/z || Jfﬁ L_[ |
] H_ OV U ST S S —352k r’f ‘0’5) L= i 1 |
wam e/er.sa(re 45 on . sheets / | I "=
e .[, j ! | | _wf 076/? _— (9% +0~5);__{:;L___ ‘4 52_.[__ ' '
:1,’.2; C‘ancee.fa N ‘__4*,_1__#__,,_,_ 3 ——1 | —T_l
SN (/z."-3)_+_= /7.5 |

LT

/&x/ésxda/éo,&f_ /7.5 k
L QeI —

I Em =412 681 |

_4_,2( =

ey G

r//.y £ conenere .. ]

Lk (fexs. 2x7~3m) nxsokc/ —___‘902 e HryStoss 3066

;4./5' Comceete. ;. _ Lo HEREEREN
: =(zx?x/)~p,/5q | =i &0 /z+’/5+05-—-p?5.é§_,_ _
rcdé'-f-wrzcm:i-&i! IUMHHHM' T
b= ZXSXI)&/EO = 9?0_4 /2'/’5 045405 = /. 25 Ll

HERNRYEERN

.4} Laedoan . Py= 140 / 7 SR !

I 4 ‘(3,(4.1//) ﬁ_L//;/o I i 57[5 z»__!_"% +4.5+0.5 = | Jyrg /& !
‘ | ‘ | N
| — = 07{.,8{(_1 Z # 1/5+'a.5'__.=-_w;5,ie.e_; o

L_L__..( zxjxl\?A'Q 0/Z<§/;.=° 0.2/ ~3/3 +LOr4EF05=2.52

' : L | |.-*2 &/ .,.6/79_ i 2 = G2 |
< @ _va:— ,Z(”.z[/,:‘@;_mi@ - -
bl Lind = Shce . | ) ;
4) £ ¢ dcmefe)L b % | IT s |
L (xysxpossel 1=l | pee 279+ 4.5 #0-525_) 0. 27|
‘2,_.-’1.__' ock e {7 ,,%_:-_-_E/A{j‘ 623‘ * orQ | z-r__'ﬁé S/dfa o 4«7'//77‘2 olfaerea/__-'
| L E(Jex Sx415x1) 0./65 = | 4.5, ,94115/5#0 s = )7zl ||

7.3 __,42.9‘_‘?.5




!

3000 TROY ROAD, SCHENECTADY, N.Y. 12309 CHECKED BY oate

t C.T. MALE ASSOCIATES, P.C. we—Z/LLSON LIkE D/, .
; [AP— SURVEYORS ARCHITECTS © SHEET NO. £ o 1B 4'
f IANGSCAPE ARGHITRCTS RANNERS CALCULATED BY % ons.#é,[é# i
i
i

fe'=5’

N2
|
'_cg_g‘é/— LD & @M ? _+_2_ gCz7zg | |
|
l
|
I

e A a4 o e ¢ i it

"k

FUPURL S V.

TG, T T T L

._i.zcaa‘:‘;,.

!
] RN
: i ' ' ! ! ! ! ! 1
TU/ CAl SLiICce CoNTHCT | .
L \. ; . | i i
i ,_‘ . T'- i X

]
- ) T ‘
LG S
zv_',_:_-L______ 6H )

! S"\,{"J ’ !

,/7-‘ .

e o geton || | =2crl/1e ) B

P R WO

TN

- I %Z‘V Fuw. ,o4sses - i \zz2.¢, ]
“ ,__!_-_‘__d et N. 4'?0 cwfer( -f- /701 momeaz‘ 3 Ll i
& P__L__qf_:-r___;s/emq ce. pobilized / IR y//z ;g/gces £ oéy"'e' oﬁex_g_/
Gl ﬁZ?am Fiormil-. e'//ea%ue. ce/ ‘on_ s/zeJqJn_’ac',j_’:r
@ = /V +on & * eA )f MC'- co ?6‘{9'7 = o jé«_d//.;!?/'bel,s
| /V"‘ 'ZV : ]Z\/CwstL{, _
. L_Se ‘_= CZ\/QOSX ._L(,j‘f"m .4 l 1 | -1
' {.:Ae'ze. & = _Angle. of'_.s'/o)uy._.zz,mém-- 1

Fon| slica / ;onwefa/mo[r [conA Fstume ¢, A,
-_{» ..J-..T olue‘ ‘[b Vvu‘?/) /n‘/er?wévc»:,,CAuScJ .‘ ,é"{fé&"?e:.:":f@x:é_
4 rock !  bolindimts| ﬁ

D-8

R S e




C.T. MALE ASSOCIATES. P.C. we_Z2LlSon’ [AkE DA
INOINESRS SURVEYORS ARCHITECTS SHEET NO. ? OF /6

UANDSCAPE ARCHITECTS PLANNERS CALCULATED BY % DATE é%é@_; :

3000 TROY ROAD, SCHENECTADY, N.V. 12308 CHECKED BY oaTe

(318) 7030976 SCALE pre

045‘5 CgS’//D/A/é é’onf’qd - . | + N l L'fg
ok Shce 2 444'%4» /2 Cooﬁ[zfc /%s.rome @l 35 /ﬁy o 757/ | !
f_"" I ”‘ _'3/ 00/47’276—'7//1/0 rocf pé/cnf wrs- d.s'.f‘ame gf 90 o

3 | |1
ré( AW zé/z,-f;g/z, /'/ zéxlzd;?_'/(j-/é/é)y1 n
_ﬂ._;ﬁ_L_L__.A L _l LN el ]
SO T U O T A [RREREN 1 1 =/068k=t, _
A= éwoéw/ 424152 zj ?-,746,_:4.84/?-'_/42__ R
| “ Pl zz. é S ] Lo | ‘
e i g b e |
| Hszl e wf X wm/ s 2 ._4;:-.--@_?%_:43 ? . *
______ ! | _'_l ' L_! 1 l | Mbosront %m _ﬁ__.i,__qi_{__ll !
?pmmém forces L L LI X At /44 (émé«’ =0 |
:T.— S‘ fe 9446& __ 4/9} S/oe./dozﬂésm% L " i i
-Czl/cas% @w T |
B ‘753"/@30—/0682%45'0,: /Zy7k f i}
= YT cos 17°- 6.68)7om 36 = B3 A
v 7?@:3‘0 - o ?7)7‘4:7 Yo® = D YA || |
i i

, I B .%__‘..”.1__;‘_: Lol | 117./ 02/{1...;32 = £ 8 —
77,@,)"\@ /-D»voes ‘ ,,;ML_ *’_ ’ Ti' 4 . | "’% ‘lr i
l

v
[
)
'

D= e poressuee..

[ | "= dhxzéxo 060t X Z._/, = o7/ 07 /(’ X [(%*73) +.4_'*7_4/_¢2,_13‘
4 &,Swémcw?&az RAZ S ;Omss:/ne., sy _ud-’ ?
! _j_ Lihere. 14 =. 903/{1\44} ,69 Db (5‘ee.s'/rze+z) L
sll= /x/5x 0.03Xp.5X.1S = 1,69 /X] (/5x%)+/z_7- 37. /3
T SV=" ot shee.. 1 dom sheet 7= = $5.3Y kX 0.76'= = [9.77,
AL ;; P iz ,.’14_,_1":}_—; // 49X .8.36 =\ = J6.06
: Ezgxé‘s.«_-&.-,f 1013 T A S ixJ/E;-__-— Zg, 23
/R Y 0N P S B - , -'-?__;,3 5,20
pRERENERREE | 12 =
_/‘/’S-—_ E—MR/ZMP = & 6/36‘35,5:.20 = Q; 75 ) 5
| . ;__r J l _____ Lod ] whiC |
_ | .| )




A

C.T. MALE ASSOCIATES., P.C. s llUSoN L4kE€ DPAnt

NoNEmRS suavavoRs ARCHITECTS ' SHEET NO. lo or_ /5

LANDSCAPE ARCHITECTS PLANNERS CALCULATED BY % onsééﬁ[_

3000 TROY ROAD, SCHENECTADY, N.Y. 12309 CHECKED BY oaTe

=/

o o o e o A e i = ¢~ =

' (318) 785-097¢ ocALE ’/ s S
CASE [ = SLDING (esnt'd) RN EEEEEEE
F ' (hock Fossible fhriz . Ame 77/?»?6 2‘//1( //KS’ S‘/g % .|
/?s__ reg,,sﬁnoe o S/ toig = a‘/‘ /eAS*/L |/4 uéeaep. A= 0
' 5 ﬂhe.«_ Concre-r‘é;? ; V = conc _s s*mnfﬁ/ S
‘ )/<= = 2. o J#C (CA ) ASSume 3000/5/) SN T
i |hen V.= $3oo=.- //o/sf’ 547 \/,—— /oo/s,— /‘/‘/kﬁA__
L_,?\S- (ex:) //5.zk A SR NS 0 I o
_A./s-: 0’ szﬂn*ké o/,(/um ,4/@6 . D 'T'D-;_ L,;' i ' “i"—"-‘l-—'
I 17? wﬁfel? /ohcssu e dowm o %/wee_ //ﬂﬂe e £L352 J‘_A.' _
| - 2/X_0.0624 X 2/, = /3 75/(’_ _((see Sheet2) | % | |
| ! D, = suéme@abl S‘/:‘ r-cuwe«_:. = /57/{’ Heom. SA&«-?‘S 847, j |
| Hs =_132+z>,_.__ VR <R ,.‘_J N T I
L ES = |7 / | __//5z = ZHE S>> 175 wsing! Ciacalla. |
ES A g™ P T Gl
A C._T:,T@‘e sre_ remuns 4§ ‘cotrend %Lreemswp)zua.-__’. ‘]
. li __,_"l'i__‘x__lj lf‘ L] ) {
4 _&&5/4 .S'ZID//\/G Srme. 4!3: Cﬂse/ e/c?o‘ém%/s!o/;wag |
| Llse_smme_cetor/. Ay itome._ RI=E NI
v 49_“()//-9&/ S/cef‘é I 4' ;
! % !*“‘* -
~ =R
=
72§
, RN g ; _
. RN Y
& i
b i :é’c 352
£ -l__‘< :
] ]|
FL Y7 |la
I~T 2]
. %=
N4 1
4 p-10 -
] ]
~, TTooey L0 1




J
]
§
R
|
l
l
l

l

4

'CT 105

| —
C.T. MALE ASSOCIATES, P.C. we_ZLliSon Like DN
ENQINGERS SURVEVORS ARCHITECTS SHEET NO. // OF ,8
LANDSCAZE ARCHITRCTS e ALCULATED 8Y ons_’égéil_.
3000 TROY ROAD, SCHENECTADY, N.Y. 12309 :"E:,‘m, oare
($10) 785-007¢ BCALE o1 e
| ASE A - SLIDNG (cmz‘ J) ]
/ﬁ.__ﬁ//“) u,o/,ﬁ‘ =, 23x 0. 06."-/(/7‘/4’5 £ _,_y,'//g__k_;_
L ' L by zz2.0 J
gug =z Jx oow/(/%*“)zy 50316 |
SR -t /& BRI
W= hkosep.adzy ,.@_2)5.2 B 986/{’ L
, L i;mﬁkfm% ?: | oment- g
29.3131"*\9, F54068 Xﬁéouz‘ Aoc é«%’& = '/72( E
| 7= SAern ;4,«,& 476 J’/oe e mv%cf Zy eosvfﬂ)?‘&n 9(4__.__
- *__,Mzee = Vﬂ// s/éZ Sme. 4¥ Cyse /. 4 ea?‘:_'7
| 7= (25.34 cos = 7.45)tm So°= | Jg ;z,/___'
| 7= /Aé/fcos/7° 603 ’/?H‘?é"im 360; i
T’.-C/??m.?o—pgé){zne/o =l ose | | |
S PR WSO S B L (z/(xa.?,.i_._—t;__.73 =L A
L ' et 5 - : i i L ;' i Lo .
| D= ) g 7ex ,of-esswae, ,_,_g_ L J ! J ’ |
| = Y38 00624 X 73 / 6.S0. j,;__X[_QEX '7) "‘9_’75._4__6?0./,._6;2_-_“.}__?
Jr—f"/meﬂ?wfs 1+ /fesrwe. Same. A4S _LYse. // :Aew— 9=\ 37 |
2V = Lo+ o¥, S/cc_/_.s‘rqmc a5. ’@)se. / \.SAee‘f' ? = ==/
= xz = ” . ;!’ }, : . 2, /e L"TF— ‘;f =; .
- i ' ~3 ; =
rﬁlff |
*, | .
E" E-_M :,:=-r‘-3,3
L= = 78
. |
- DAY
- — - —— .+ D-11 . L :.4__

et — e e




C.T. MALE ASSOCIATES, P.C. 08 ZZLLSON LA6€ PA v
ENONETRS SURVEYORS ARCHITECTS SHEET NO. / 2 oF / 8

VANDSCAPE ARCHITECTS PLANNERS CALCULATED BY Qm onsm.[_

3000 TROY ROAD, SCHENECTADY, N.Y. 12309 CHECKED BY oATE

' (518) 7e5-007¢ SCALE /D/’) e.

e e o — e 2

6435 2 - A/M"W"é poo,//as .Tc.e. Zode/ ):-745‘4404,@(/3 ﬁﬂe G
/7p.em removed fox f-‘?"ﬂéﬂ Mtﬂ’ ,_l_’.&onﬂmeyu{em/*__ll___
Jee ./ 4 Ref. /)—/a/(/ne_;/,ce Rl fhe |
.5,(’/Ff § sce. /,0 ‘f" /(' S _ Ampesp hcﬂle; %K con/ﬁwrs

Hoen:

!

4 - e

JEUSS.

povee e e

!
R gl el/k( L I—ﬁ
- o g ‘FT»ece-S - : _m,[ /)%Jmcrﬂ" %ﬁr rf/o«f zée = » %%f ’r___ ;
ﬂn/;l JD S/?me 48 Udsc /4 .sécu“,? o = 95?. 83_
| , /n —orces. A-.,__,N-f J.;iﬁj Qb 'Z’!—?z—
b‘w/dre_cfuee .S‘f/f /.e:.rwee. 3 W//Z[ ,5‘4"2;,3 < 1 1
43{ /«4 :f ‘/'3 e, SR L 5:?_-L0,5,/4___-
K2 Jond = X lfartos) s RBZSo.
~ | | B AN
£Si= Zile/, 259, 83
‘:.ju —— z‘M-l— _4 /L
& Jec ,M)zm -/o_+ id = S = 83 = 245,54
. — - 25,70~ 8. 70!
d = (/3. Z%%L-o ".'O-_..?,Xé %3 b
J




C.T-. MALE ASSOCIATES,
ARCTECTS

3000 TROY AOAD, SCHENECTADY, N.Y. 12309

{$18) 7830976

rP.C.

woZZ2LLSonN LAKE

CALCULATED BY

PR

CASE 2 - SLib/iNG Mﬂz &«/me— &fz %o:—é %/m’a .//fé?&-.. '
-/7{306(' AS_ C’4se ‘ ' ' R

[ ’.
. !

P e I ST

$/Imc 49 ﬁ;sc /4

: I 1 l
>~~+—-—7——+—~~4-—'—~ _...l i L

e e Il S

t

T“+ -

————— o

|

i Lo ;@ze_ ) e zy;?%g;f“‘*‘i
_Slices  Bame_as_vor_Case 14, sheet Il Z0f = 173 ‘/ SR
Deorving Feoces 1. X /770/7%412" o ﬂlou-/' prc O
//w/g.:sm’e .ff/r‘/oms.s'uee ;- u///l" £5Vv's shme. | o
[_las Case 14, sheet .= _ .. - 47?‘/ é?‘__%
T=ice foad = Sk X C?ra E ) =l 4750 ]
| . ' -2l R0 l.T
e B Trey) |
e N lvoire
4. 14
. D-13
-




O . ' L e j

C.T. MALE ASSOCIATES, P.C. w-JlZ2LLSoN LAkE DA

wonmes SURVEYORS ARCHITECTS sweerno LY o 1S j
UANDSCAM ARCIITeCTS PANNERS CALCULATED BY d/@ DATE m 1'

3000 TROY ROAD, SCHENECTADY, N.Y. 12309 CHECKED BY oare _
(818) 7830076 SCALE [2) X3 '

[Cts£ 2 "l PMF Foo/, no ashbonds dett hardeonton & T
. | Ailronter //14 remande]_ SAme. . 4S. Cwse /A - i |
é’f’mr/e, Tarleiaten Efe Fow o Copedoms L L | 1L}

| Eor /Z,o/;;ﬁ ;’/0/7;/: G rs over ﬁ/ﬁ/ccf PR ]-/; ///rmv/ ‘L 7’5/4.5 1. -

1 FF Max. 5. EL 376,6 = 50 /e EL370 = 6.6 oven ,c/,/ém/w ol
_LAmE 3782 _,-L_’I Vo= s .,1'_-;‘-_;_11’«;_;

J?eﬁ /7 eﬂc/k -7 4?:,0,//‘.,4 = 3.33 L/‘// . w/are L= c_é‘.w{ -t —i__._;-
oﬁ'zﬁme Heb.ir) @= Fros sy Q= Qé U
L K 82 9= 3 )_J‘//y Q= wﬂ-s._*,_,ﬂ_,w_
/Ssume. Lens Yorem )[ow /. S/v//ny 4/447e. e/ w/epe.u' ] 4
J /__z__éﬂ/(’ As /z ( 4ﬁn/f‘7's ,fia/ﬁ{mv /?e’ﬂ _)_ - r’

.:., i —_— ~! [, SO P, l .,i__ IL ,’-_l ! g

L.)Ae(e #7.= /’0074"4;5-’ Coc%éclen{'éb 0/7 /? r/'o/?cxf’&?‘& cﬂ{ﬂwe/ i ?

: 5 4 = 0ROSS. 5‘6474(2#7/»@ Ared ot Lo,

SR ¢P, /' c{rﬂué(. /ch//c(s = /ywezyea/ pwfmafetz (P) ”‘LL i
1 ‘ S;/o/e 0 erer rf/c‘@n?f‘ ASSerme. egu&é _7%?,,“_;‘

'__,_,yuy slye of chiom cee_ o// perdix =1 & S

L ecf‘é Mﬂ/z‘n/s sf‘zéré/ ﬁﬂd&&s s= /0#-/\/-' e ’O —

: ‘ ' 1 ' l

.__;.___.

“§,' év% 7—"6/447€ (’47»/:5/,{"9@7" /—?/e 7{0 8 P/.S
i /‘”//7. c[oums'/’r‘&‘lm

it

(*’e %/fm/'xﬁ Dol
! ' / / “ ir--— -A-—Jr-

—/6’84 0/0)./7 s 1
| IS 1 0. 0/‘/< Lo IQ IRE

T I s e e = e cm e e e

—+ ' . 543C‘!$ 1__. -
3‘/‘/&)/zﬂMF

¢l ! l ol J16H 4| / Cld
zz.o | szl | |z,31 fr-rm ,
1269 ; ;7__‘__.__4,___31/435 2
3.3l | el 5“(705*'——1 -
D-14 1. _ _4___J
o HA m L




-n

-

|
|
)
|
|
1
!
N
|
l
|
!
i
|

c/"’__‘

C.T. MALE ASSOCIATES. P.C.
ARCHITECTS
PANNERS

SURVEYORS

LANDSCAPY ARCHITECTS
3000 TROY AOAD, SCHENECTADY, N.Y. 12309

(318) 783-077¢

s T TLLSON LAKE DAM
SHEET NO. /5 OF /8

CHECKED BY OATE

BCALE A70 ne

¥

|\ (CARE 3 = Lstormate Tai/darexr <ca,,;_¢ /J b

/ﬂfé%v/l?éﬂkl p@

R _Lomf @ = 4300 CVZS) CZ =

(?ouncl oLow-n 4o be mse«un'ﬁue %« VSYrd, 7,
| Cass 3 - //zﬁ/w— ﬁwﬂz“z/m/nj o |

’/zﬂmﬁgp-sloocﬂ‘s d S-7 -

B ‘D

6.5 @ Yo
)

L

a

i
!

»ﬁ_ﬂw/{

i

ney/eC‘/" -p/oocl /—//)/-@—“ 1—‘? -
|| 77000 'f'/r?ﬂ- gccount
- {/’7.4 9/ 05 e

br ,__.*_,,. AL

/ wmé«’ lsr’ —

| 4/‘ -—.?5 70 Same_A4S. &st 14

n
|
|
’

e l- *Q# 4/040/ 19 - 4247@/?

j_.,-- mone. FH Cawfﬁ»zév/mce/

\ by tood gttt ||

hJA)‘u = &yme. As Case. IR ) sheet 3!
f#/:oo[ 747;/@4'/94 = /»,x 7x005.?t/x‘7_ /5’3 x % = 1 | 3.57‘_j__>

A, s ///NA . N G5 SRR
[ l Bl L'__;_J N J 1
_@_s/is*/mq Fr;ﬁcps | X 2orment fem 44’:“/:‘7"2 =l e

| o
A f ] #57.863 1 1

L L | L | | =me=_2e3, 40
ug mENS AT
/i/o,qm,y/ //ADp'-e.mu/ee. s‘,/f',"oh':su < f.\ﬂﬂ'/f&,g-_ "-A...A;/:i_ fJ,_
7 -spmeqs.Case /4 Shee - 2 —= i | e jsn.0y
7-- /Aool He) o ossemd i b 1 N R O O I e
ke éxooéwfxla = 7/ X118 = 1 8672
eV T s R
- ,.-p._.*._L_.J —{ p-15
- N ] _ )
RREREN

N —
")




! [ ‘

I
.c. T. MALE ASSOCIATES, P.C. wa_ZZti30N LAKE PApr '
SNonems SURVEYORS ArCHiTECTS SHEET NO. Y4 o218 : '
I LANGSCAPS ARCHITECTS PANNERS CALCULATED BY % OATE 4// 7,/ 8/ 7 ‘
3008 TROY ROAD, SCHENECTADY, N.Y. 12309 CHECKED BY oaTe '
{319) 783.007¢ SCALE ov & :
CASE 3 = Duewtowning (pomd ) | 1 0+ |+ 1| -
{fi 2‘%«/2,;7 0“.74{3.L/.o/z)z5,f745@@r _’
—— A . ;-.i,_ ;,_..._H' ',lr_l___ J L ! _.J_-.i._i‘ -
E-Juh‘mvf'%om, e =O/= W) = ZHp - ZMD__' 2L3. 4o -225724 i |
1 L1 J - i_uL,J,. A WU 1 25.70-8.78_. i
L é 37 57/,7 a- _'-="Z-‘Z{..xi_ ,f,'s {-—- em) < '34 ) cJ_T '
| B S L ! J 4
fHSFS S‘L/D'A/é‘ Use S/r‘mi& C’A’%cmé C%‘vé/&t ;,0/?&6—.,,35—‘/_;__;_ b
| Aheony! as. am, [, s/ecf . __,,i L
| NN !
{ v/z/%F £L 376 é o -’ w;ﬁ_oﬂ 4)/0(»/ 4)47[6 }L
tare Hhom colodondatreed ||

S~

RO S S S S

f lé ~’//DOJ L?ﬂ/)/f *,__’—..,A_Ai---
| 01

ﬁt_. ‘
/"/—/ 1 «
i ——— AN\~
: R \ ;
.

| | # e‘7/e
. _.._hzmet "h(:m Acc a:.uﬂ"1 :
[ .,_o;f Hooin 07 'L?'?__?‘.@f.?
_ﬁzmjs',o' oo ﬁ L

orm

g

'4"7?@”_4.3' e
Cuse l/4 .7

\#
. 1
* g

p—
)




i

C.T. MALE ASSOCIATES, P.C. wo_Z2{,SON LAFe DAme
Miomees suRveEYORS ARCHITECTS SHEET NO. /7 o183

LANDSCAPE ARCHITRCTS PANNERS CALCULATED BY s 773 one_,MQL_

3000 TROY ROAD, SCHENECTADY, N.V. 12309

.
(518) 7850976 SCALE . A%ﬁg :

| LCASE 3 - SLin/NG Gomted) T LT L i 1
Resisting Shom foree = £ (=VE 4/,) Sinee ZV51 U L
v/l Q/d’ corme A< o Case |4, cleat - 7;2%/ R
Dﬁ/wnq forces  x L opment= gom ﬁéoﬂ“ ch C@ﬂ@f(’ A8 ~2 .-.Eﬁ.‘
//ofwglé A/Aﬂ/»essupe/ St presseme u,a// t g Z 1 S O

; t ! ] E
L omme as Crse /A, $/u+ jl— = ;.A.?qé/.é?,_-ﬁ

7’ \Z/oocl }'ﬂofre.csuee = 6.6X0. 062X 33 = 9 5/’7 __'_-4." f | R R
L ol x(h ) /94 /3 A

T2 = #Aonﬂ/Mﬂ@/szxoo(.?‘/xs—eo.78 SN
HLT_*_H ] ﬁ L .._-...._;._rX[(Sx"?ﬁf-//{;;] ©18.59 ‘

L . 1/70 28 : j
Wk =/e z‘m 737 L7 .@ b T __;~ :
4} ‘I / 70, R ST Hq ﬁ
CASE 4 - P/)?F ﬂm*/’/(/’/rmq -Fe%, —fo C{fysc 3 346e+ /5 mg%/o 0/7 "
Téu c[ 2 G’ So 0’\1 36'7—' 0( Above be = 3' ' _,:,_.]-_. —_ ﬁ i
Pes,s-/-vnq }—'z;oocs L X %W?L Aom ﬂéowL 7‘0‘?- :.?—i...) ”JK
Lo =734we VA @ue 3 sheat 15 o L =1259.83. . . _
:7}3 \Qloocl Aoti esaten = 7>/6v1706;>4/y5 ;?ooxs/" 5,32 . _
0SS U U YT O O OO O O O - A9 V= 2=
&lﬁ,ﬁ@eﬁ SRS S SO S A N ] N LT |
}.‘./\/D/r‘ RC ) peessue S»/%/mﬂwec P U///ZL R S U O R WO I _' ‘
| letme  As. (’/Uc : Shee?- /ST _ma_*j_-;,,/,;?o/-/ | ;
r_P ﬂ/col Hw. /hé.s.suee. e £L 379 Z &, Z Aéoue, ;*/o//g,M/ l R E :
A= B axe. 0604 % /8 = ?..,7/ x /3/;_ | = 82, 6‘[ el
< L is HEEREAN _l_T,.Z/ﬂp = @94/.93, |
2| | FQ2 =mk ¢/, L ossrs _ =
= TN zurnes = _,;__' l N
: || Resurtfom - %mm e = d= Z/”r = =% Zj o o b5 151 = D). PB || !
8 L_ | z_\{_ RS T _Lﬁ?ls Fo. =B Ze i L |
};——L—- - — «-——»—-L—-—- |~ e ! - - : }-—-'
d= 23,22 Lo 4 '=(p. 09 & ”%1é ’
| < —f“j- ] ;/7.0 = /.37 4}/55 . < 5.6] | —
' —b A S VR . P . . _ ._._..
T~—- — —~-—L 1 t--— - s R - -1~ et —‘f 1
- — e -t —f [— N GUSIIEN S WU W DU - .__‘...‘—{‘
l - L -L. 4 Jk. D-17 , L U U B _v--.---nl'
I T ""‘“_’ HEREREREEEREEEN RN




C.T. MALE ASSOCIATES., P.C. w2 1LLSoN (ke DPAapw

INGINGERS SURVEYORS ARCQUTECTS SHEET NO. /8 _ OF /&
ANDSCAPE ARCIITECTS PANNERS CALCULATED BY /4 ) oue.é,[iz,lé_l_
30006 TROY ROAD, SCHENECTADY, N.Y. 12309 CHECKED BY oare
(318) 7es-0076 SCALE orne
L\ Odse Y- pmE smwa (’e'ﬂé\ o Crse 3, 14@@7“ /4 m%«/o@
| 720, d), = é’ So clv Ll . L b ﬂ

esrstin 5 shom Hoeer 4(2-1/%) (szn;“*z“?;‘;z“@ g_;
J‘

Ts/zce.s e 4.; %'e @9& 3 J/;ecn" /’7 2/77 735 gﬁ/ wﬁl____
| o L 17 P ! -

f—+——44 ~4 + ;—,m—:ﬁ } J -- p—ge 3 +—~-o— ...w.r-_A*-— —
J_/p:uzﬁ-, F;f?aes A ’ 1’ } I ] I : EF - ,_‘Iﬁ T% -r_ar

_/\/M,gﬂ,é /—/LJ ressvee .s;///mr.ruee_ H;/;d//zz ‘ _,4,{_J_,_

e -

| &=V s/;—nn as_ Case 3 JAeev’- /7 ;?A/ é? -
?___ ?% od_HhO pessupe. @ ELI7R. 2, B. 2 /IA:(/a 5/ Heony J_,._ 4,
[ 2l 8.2 xe 060 23= 1177 X (% +9) . £78 94 i
_7:4\)-:__410“[ ot fesntern = O Jax 6X 00624 ¥ 6 Sl ’j_J___
b 1___:-@//2 XZCJX/)H05+7J O640_ .
EEEEEANENEEEE. =My, = 507,55 ___.
T T :
o e e T e B A T -4—~;-- -—~'l——4-~ ~~~~-—¢—~r-¢ S S N S
8= FHIR ey = T328Y = (LHS)
o ’_C%ffé,;:__i_;_f_.{??;.g? b ]
| N o L
B HEEN ) L
| NENEEEREE |
T T
; i
. I I _ -
!
H_} 1
L
L - | .
- N T )
H— 1 D-18 - 1
— ..l I._-‘] I l o _ PRD.




\
Vs

/

C.T. MALE ASSOCIATES., P.C. we22LLSoN [AkE DAM :
ENGINGERS SURVEYORS ARCHITECTS SHEET NO. / OF 4 J

LANDSCAPE ARCHITECTS RANNERS CALCULATED BY ; 772 DATE _QZ#&L. . 4

3000 TROY ROAD, SCHENECTADY, N.Y. 12309 CHECKED BY

(518) 783.007¢ scae. f -4

DATE

[EES TR VU P

STAGIL T /w/;u/sxs oF ﬁé‘//" 7?%44/@ 27 '
= szom@om/ B | L
- S H

1 : B ] ! -h-—-—j
|17.l ‘»|' ' !

b —
- ——-—-l

j

—_—

- - .4

C’foSS 8567"0/\/ F'O'Q ﬂ/\MLC/@&W /5;1‘ z,ﬂ’ 4/05’4/ z;wzle
iéf whch occurS /ucf c/s 0 '//wﬁ 7oe, see.. o

Lelds. /;/o/eméx G-/ & /ﬂ’ovés é/mf/»«/f _ ‘._,,_*.m_;_i
i g ISR }«__ AU S U S S O B
e‘ 4 4 | !,f‘;_ l,ﬁr , £L37/i'_t'_i_'_§ ;

; 1

} } BERE RN T
—t - . . b e PR S R S S
a,o ﬁ” em/x;nhmn{/pl '{,J , . T L .i.i.-;.“;-qp
L f"‘ 'In - - ;——-l—l . —Jl TI i ll- !
e T 03H: 1 val e L ,U.E_;i,n;__
e fbeced I & " . o

_J fec%ﬂﬂ oot L i_.;.
l v

e
, ! /_gcumea/ ‘\Zfl/ﬂﬂé
] /o//m,e.:'—\

@ //wr//vo{sc./m/e

C/»;nr)e, 7 Loty

e __i . _.__'r.._,_i_ A_,F_, i
~— //-st»eo Toe. g--i....ﬂ[_

o L ! ; !
T ‘ F ]
| |

il ‘ ; ; : ‘ — _ L RUC, - _.'_ ‘ l ___
> L X don et T )

- __L_J__F“L___i l_.-.i.‘.._-.t.w.l._*_« i Li S O T O Y I
Hy | b3 xxl ;ZjEDk/ffa_,ui_?,‘I%Z 5 Jf/ 1 ~.JV~3."'¢L5._75_..‘._

O I - |_,_{-__1,_.u- H
|

LU T e
; ZM%-;.:-_____/;Z'M,-,30.'53*5‘/'?.

| B S e
Wol \xaxs | \pyso T__ Tzl | 05|
|




1

i
'

i
;

¢

105.°

LCT

C.T. MALE ASSOCIATES, P.C.

LANDSCAPE ARCHITECTS
3000 TROY ROAD, SCHENECTADY, N.Y. 12309

L)

ARCHITECTS
PLANNERS

(318) 7830976

)

o8 7"443::'/\/ LAKE DAr?

oL

SHEET NO. Lo 4
CALCULATED BY ; 74 onsﬁ,ﬁé/al__
CHECKED BY DATE

None

SCALE

o.. 7/ wﬂ‘eﬂ

|

.
e
' i '

i !

-—~54+“-i

o -6-0‘.9 S 5 ./7’/5
/o ym‘e&_. FL e/,xn%_
/&’sx’we o ‘ ‘ 'ppesswﬂ.?' ‘ '
B Lo |
{ ssmé { ‘ L ij
o GA»?{‘ ﬁ/ 671?4:[
7, = /3<> -« /35 -
. coevgae'ﬂ‘ A / izt nl

e

—}

g;/ff 5 %,emw CDna/ 74»978 —4/// u/// /zL Az‘- Aea/ dewe o
17.4‘5///)76’. o spaien /eue/ sn. @méoan hycn+

CeeT

64/? /

jﬁ’( z‘q/ /d/m's

@e 77

reSt = A2 = 08 t emoecak || {1

ST 1 i_/a i ‘oli?i’m , bl
easiating Forces | . d X  Plosment- ‘ = ._/27_{;’ :,

= dehd /oﬂcl /3 0’7 4$_ée ore | | | s -/e)ge& ,,,,, i __1?2-__33-.1, !

= otlotewth L LTl |

= f 4.5/ ) 15X 0/35 =l Y56k (4’5)6“71-/ 3 = V7.4

= F"{ ka8 S S G s O L]

= /5{/5)(0/35! G B0y (- /z +95+;3.=;</__7,-7!

.=,LJ+ .swme/oye—a/ EAr e Lj_ﬁ _.|__-.J 5]1_1

=(15/2 5><0075* 3 028 | ('3 %%)+45+)3= )90 |

= ot ‘conted - 24 : ]L_ L l-.p-..- ]

= (/.52 5‘x00624' 1.e23 .(*;5!.%)»‘%“!,3_:1-_5_ i

L AR

I T "I 7 i




re

INONERRS  SURVEYORS

LANDSCAPE ARCHITECTS

C. T MALE ASSOCIATES, P.C.

ARCHITECTS

3000 TROY ROAD, SCHENECTADY, N.Y. 12309

($10) 7850976

so8 '7"141.50/\/ LAKE DAMm
or4f

K 4
DATE _#L/.&_l___s 2

DATE

SHEET NO.

CALCULATED BY 4 ﬂ*

CHECKED BY
) ; one

SCALE

|._-__.

[a,,

=

I

I E@ld/ﬂ 5@@8 L |

‘
=

(Axgx 0.075 % 0. 5 S=
= onfer prsSuwe |

‘~I

e ~--

! .

| t_, ?esu/"Lfrn‘/’ OU‘fS c[t éﬂs:)

e eltoth »—es.we&
= (Yex & e o
j? = cAAth pressvee
(/53/0 135X o. 5)@

T
5)/5

.—"’

641?7% '“(S:S‘O‘ﬂ ‘- :

(/z)ISx 006?‘()5 S

(O rbxlo 0657‘9
! .

73-%;

. l !“"w}
ﬂuc«wﬁm/&g FS Z/’//z/r/ 7~‘-> 3/% /8=

Y
‘ {

!

17/

S/ﬂ('/e— Fg‘__<j o .

X WWorment 4?”1 =

[ i . i 1__1_- _-.f}-‘_«,},,_ 3_\_ ’*ﬁ '*
759k 3/5/3) ts = l-“.:z\s;?p*, il
' '__,‘._,._,{_ - ME l B B S U O A
R /2- LB /265
i | ! I T
- - | S SR . —
2. ‘/7 6. .= 078
HM i 4,_LJ-_L_J_4 BN
f 8_;-_":_5]\:" = _j.,3'94_ I

l73x%y = 568

;‘L,.* =4,= % 26 8 FA

L |

) < 7. 5“;3;;%444_
-, o

i} SRR U N
TTTTT

I

.Akl_...>.. .¢—...‘_..4

'
4

NN a N IRERENE
Fesujv%n% %m % e = qr— 2'”77-— /74’ 75 el - 9678 %—
I_T el ;le ‘4.2,7—29 SV /‘?07"48 .
4 O SRS SO S O B S SO .__.l _;_:‘/./,_ e
Tl s Ceo87 . —oub - PR .
T L Ro-04 '~~/-i szl CTT T
HEREEEE | L _
. K Z/C///? I , !'W !~ e ,.l L J______ r_..
<\ lei4sblmes 3000 psi Concmete i) shemm sties sV ER 0N
$ _jr,(,aé/),%cf, &&))_V =2z, 0 3°°=>(=, Mopsy, oA, %:/,:o_dpie‘f._.!_l*
2Ll et UL LTI T LT
2 x‘i?es'm"/ynoe =Ry = Shem aé@mﬁ; KA = /94273 = Jos12 ki
S (.S/.J«rg Fowce. r#ﬁ, D+DtD D= 13,90k |
O o D s I R i
g 1= Re s = i(_?_gi"{/&iré? 759>3 7.2 i
0 O Y et I O S O
" Shding. }e}/ﬁ _.,,i%v‘/wo@_;oéne_ j s.e{wi/ / JF*M:-.Mﬂ;;// pt
Vechile [opp | embedment O LTIV T
[ an ‘ FRERE 1




—

C.T. MALE ASSOCIATES, P.C. w08 l2LSoN_ LAKE DAM. f
NGNS survEYORS ARCITECTS SHEET NO. vl oF L,/ H
LANOSCAPE ARCHITECTS PLANNERS CALCULATED BY m ous%ég.;_

3000 TROY ROAD, SCHENECTADY, N.Y. 12309 CHECKED BY DATE

(318) 7830076 SCALE DM LA

[ﬁsp@ é&g,gg 75 %ezé o ﬂ/\wﬁ/m;} Shéitt, T 1T . !

4 ‘rl

P -} ——e— - 1 -L -—r—-—J——-f—- L_..—l___

L_,__ } _- Lot _f ;'T = s, -/:e/z.s"ﬁ’. SFess in comeceTe

RN TR U 7”,//,”4;/?- 34 6 VA (AT Code)

g o ’ . é ﬂs_cume. = 3000/09' C'pno@&‘& e
— ' "M 75,31 T

{__l__%‘___ i ""'“r\@‘ A7/ ’on . 7¢-A‘_ 32‘9 6 ﬂ300° = /60 "f‘b 320/3, _»i
]

::?é./e_,l, - , _ :,..__'+.._ -E-—w j"—’!“ -i—-—ﬁ —L—T "*i;

: ‘ ) o}

.qgiu_,r”ﬂyy%.gna@ywj BN
S . T R S N S Y Z A7, [ L i |
H _LJ___.j;‘E f Vo7 (7.3x1) . /7'/73(7512) Al = 649/77 1 R

Hrffffifr?m%r f%f%”“:*r““

b o R R éfs) P6./8-F531 . | i

! !

S S — =

li‘__eae,-r'..,_ 69 63 | ||
NENN 1] I T ]-f 7.84 o f ->97,o-v
L..’. 494// Y // Qv‘nnol Leowsc- cmc:ecn‘a. i .,_Cmn‘rv/s b
1. s iv\ '7‘5%1&"01 less . ‘Hm ﬂ//owné/e ‘éw" ..:5"//95 < Jbeys —7:4 }/"
*, a/:éy.s /S hel a /oocl | comdl Foony . %Mm pumpnl I 1 O Y I O O
c 2 -posr .4/& N’m/&ramm'f‘ Lo ‘ l‘
w—l'w“”ﬁﬁd

n 2R )2 7E T--‘;L-L--l-’v-i ST

e f/? /—’é’ /-O (/,)e/ :ﬁré/e.) SR .-'...._',_.; _f,__l“.-: S

'.4__%-47;.-:.(/-0) 2.18 V7531 _ /. /3 #sd X Jonp¥ sF = 8,031

@ i | ) i,_i,--i__!’z .76...,,....._._“. ,,'A..4.<,.. -Jk,_,h ‘76/”7
HERNENEERNEN

T @b ok

SRR JUS S W W . . - S ,.4-__;....5 - e

| ek S o/ @(wﬁ;/t sﬁ/ N 4~I_4_4_,‘§_ JE

_._;7: (/5 ) L8 - 753/ = 3 83ks W_Z..,a_..s,.,_’.-mi_,-;ﬁ__x- W

L L LTF76 S 0 o
, wﬁ& 'Z%S‘u/f%nvz- sa /77:</c//¢ ’/a 67/5‘0 /94.1 o 4»2 /766607‘/96/( i S"‘QJ' j
| i om pme 3 d= éém»-"ll e SIS #1276 T YT
3l I_L__L.J_..J_L.._L GG L EV L Lo r ER Y, AT .:m'
P z (s, o7 7.1l A RS T )= P531-96.18 17 T6TC = L .
‘é L N (zo 'D"/-f 3, 657’) -/7767" 1’__-.90 87 ,' 1 ._._.-_[,
. Bl 4g. 76+ 8.6 T2 T~/ 7767 m20. &7, | {4‘

.

] : :
' i t .
et W PETIT L, | TR = o ST bt st oe e

D-22

o — TR . o




APPENDIX E

REFERENCES




TILLSON LAKE DAM, NY 00083
PHASE I INSPECTION REPORT
REFERENCES
This is a general list of references pertinent to dam safety

investigations. Not all references listed have necessarily been
used in this specific report.

1. "Engineering and Design, National Program For Inspection of
Non-Federal Dams", ER 1110-2-106, Dept. of the Army, Office
of the Chief of Engineers, 26 September 1979, with Change 1
of 24 March 1980. 1Included as Appendix D of the ER is
"Recommended Guidelines For Safety Inspection of Dams'.

2. "HEC-1 Flood Hydrograph Package, Users Manual', The Hydro-
logic Engineering Center, U.S. Army Corps of Engineers,
January 1973.

3. "Flood Hydrograph Package (HEC-1), Users Manual for Dam
Safety ,Investigations', The Hydrologic Engineering Center,
U.S. Army Corps of Engineers, September 1978.

4. HMR 33, '"Seasonal Variatiocne of Probable Maximum Precipitation,
East of the 105th Meridian for Areas 10 to 1000 Square Miles
and Durations from 6 to 48 Hours," U.S. Dept. of Commerce,
NOAA, National Weather Service, 1956.

5. HMR 51, "All-Season Probable Maximum Precipitation, U.S. East
of 105th Meridian for Areas from 1000 to 20,000 Square Miles
and Durations from 6 to 72 Hours", U.S. Dept. of Commerce,
NOAA, National Weather Service, 1974.

6. HYDRO-35, "Five-to-60 Minute Precipitation Frequency for the
" Eastern and Central United States', U.S. Dept. of Commerce,
NOAA, National Weather Service, June 1977.

7. - "Technical Paper No. 40, Rainfall Frequency Atlas of the
United States', U.S. Dept. of Commerce, Weather Bureau,
1961.

8. Design of Small Dams, United States Dept. of the Interior,
Bureau of Reclamation, Second Edition, 1973, Revised Reprint,
1977.

Hydraulics, fifth edition, McGraw-Hill Book Co., Inc.,
New York, N. Y., 1963.

10. "Flood Hydrograph Analyses and Computations'', EM 1110-2-
1405, U.S. Army Corps of Engineers, 31 August 1959.

l 9. King, Horace W. and Brater, Ernest F., Handbook of
l E-1




11. "Technical Release No. 55, Urban Hydrology for Small Water-
sheds'", U.S. Dept. of Agriculture, Soil Conservation
Service (Engineering Division), January 1975.

12. National Engineering Handbook, Section 4, Hydrology, U. S.
Dept. of Agriculture, Soil Conservation Service, August 1972.

13. '"Hydraulic Design of Spillways', EM 1110-2-1603, U.S. Army
Corps of Engineers, 31 March 1965, with Change 1 included.

14, "Standard Project Flood Determinations'", EM 1110-2-1411,
U.S. Army Corps of Engineers, 26 March 1952.

15. "Hydrologic and Hydraulic Assessment', Appendix D of EC 1110-
2-188, U.S. Army Corps of Engineers, 30 December 1977.

16. 'Reviews of Spillway Adeqﬁacy, National Program of Inspection
of Non-Federal Dams", ETL 1110-2-234, U.S. Army Corps of
Engineers, 10 May 1978.

17. Hammer, Mark J., Water and Waste-Water Technology, John
Wiley & Sons, Inc., New York, 1975.

18. '"Hydraulic Charts For the Selection of Highway Culverts',
Hydraulic Engineering Circular No. 5, U.S. Department of
Commerce, Bureau of Public Roads, December 1965.

19. "Guide for Making a Condition Survey of Concrete in Service',
American Concrete Institute (ACI) Journal, Proceedings Vol.
65, No. 11, November 1968, pages 905-918.

20. '"Lower Hudson River Basin, Hydrologic Flood Routing Model",
New York District, Corps of Engineers, January 1977.

21. '"Climatological Data, Annual Summary, New York, 1979",
Volume 91, No. 13, National Oceanic and Atmospheric Admin-
istration, Asheville, North ,Carolina. ’

22. "Climatological Data, New York, September 1980", Volume 92,
No. 9, National Oceanic and Atmospheric Administration,
Asheville, North Carolina.

23. '"Water Resources Data For New York, Water Year 1979",
Volume 1, USGS Water-Data Report NY-79-1, U.S. Geological
Survey, Albany, New York, 1980,

24, "Maximum Known Stages and Discharges of New York Streams
Through 1973", Bulletin 72, U.S. Geological Survey, 1976.

25. '“Characteristics of New York Lakes (Gazetteer)'", Bulletin
68, U.S. Geological Survey and NYS Department of Environ-
mental Conservation, 1970,

26. '"Gravity Dam Design', EM 1110-2-2200, U.S. Army Corps of
Engineers, 25 September 1958, with Changes 1 & 2 included.
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27.

28.

29.

30.

"Gravity Dam Design - Stability', ETL 1110-2-184, U.S. Army
Corps of Engineers, 25 February 1974.

"Landforms and Bedrock Geology of New York State', New York
State Museum and Science Service, University of the State of
N.Y., State Education Dept., Albany, N.Y., reprinted 1973.

Geologic Map of New York, Lower Hudson Sheet, New York State
Museum and Science Service, University of the State of N.Y.,
State Education Dept., Albany, N.Y., reprinted 1973.

Terzaghi, Karl and Peck, Ralph B., Soil Mechanics in Engineer-
ing Practice, second edition, John Wiley & Sons, Inc., New
York, N.Y., 1967.
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APPENDIX F
SECTION Fl
LOCATION OF AVAILABLE ENGINEERING DATA AND RECORDS

1. Owner: U & U Realty, Inc.
100 Seaview Drive
Secaucus, NJ 07094
Attn: Joseph Uanue, President
201-348-4900

Available: No data.

2. Operator (Leasee): Tillson Lake Recreation Park, Inc.

Gardiner, NY 12525

Attn: Henry S. Cuney, President
914-564-2718

George Surinach, Vice-President
(Mr. Cuney's Son)

35 Utterby Rd.

Malverne, NY 11565

516-887-7859

Available: No data.

3. Designer: Unknown.

4. Construction Contractor:

Unknown, but owner was:
Hassey A. Tillson
Walden, NY (deceased)

S. Designer For 1939 Reconstruction:

Solomon LeFevre
New Paltz, NY
(business status unknown, not contacted)

6. Designer For 1956 Reconstruction:

T.W. ("Don") Westlake, P.E.

Holmes Rd.

RD 1, Box 66

Newburgh, NY

(business status unknown, not contacted)

Fl




Construction Contractors For Reconstructions: Unknown

ency:

NYS Department of Environmental Conservation

50 Wolf Rd.

Albany, NY 12233

Attn: George Koch, P.E., Chief, Dam Safety Section
518-457-5557

Available: Drawings, letters and report describing

failures and reconstructions, applications
for reconstruction, and inspection report.

Fl-1
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PHASE I INSPECTION
CHECKLIST FOR GENERAI, ENGINEERING DATA
& INTERVIEW WITH DAM OWNER
Name of Dam J7//Somn LAke Lr Fed. 1d.4 /Y 00083

Date &gxz 5 /2@[ Interviewer(s)#omds . 3&;4»7&({(/”‘/

Dam Owner/Representative(s) Interviewed, Title & Phonef

@242&.54/&404 V-Po #T//Son lake Tcecatron Poxk

36 WLHer by Fd,

Bus. $16- 489-050S |, [fome S16-887-7859 Malvesgne ‘NYI/SES

1.

2.

3.

(San o+ Cpexntion)
OWNERSHIP (name, title, address & phone §)

UE U Real  Trec. |00 Seavicw Dr. Secaucus NT 07094
L 7'_'55,44 Llance. FFesident Zo]-348-43060

OPERATOR (name, title, addr SS & phone 4 of person respon51ble
for day-to-day operation)
<. CLASGa)L

T son boake Fecweads on ﬂ?ﬂé -
J,ac[,,,m MV 525 .  Gv4y- 6’&4/ 27/ 8 727‘4.:&,,@'5;2@)

Also Geopse Lo A, sea Béove.,
a. Opergtor Full/Part time &,ﬂL Lne

7T

PURPOSE OF DAM
a. Past Emaaﬁ’v'm @xmn/omae //435&114 '7"‘//5'0»7 ey
s PDMM«;/(./{’ Paﬁop

b. Present Técr reatron . U E /L ng,‘_/z+ p,qu;//on‘eg éenc./

n /77 L . Z:’ /T80 éauqélL am £ he,n«ﬂ-«nQé-’v( a*/

/nd  Areowund Jake.
DESIGN DATA

a. Designed When un/(’noam+£u:/e&f /7205~ /730's

b. By (name, address, phone §, business status)

[N /é/lowﬂ

Ce Geology Reports None A”ﬁow-r)

d. Subsurface Investigations /\/Dﬂe £ 0N
e. Design Reports/Computations (H&H, stability, seepage)
/\/one A0l

F2-1
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f. Design Drawings (plans, sections, details)

A/ong /("ﬂoz,u—m

g. Design Specifications /‘/0/7; hyow

h. Other /73F é'/ /795 é l‘emg‘n«wém dé-%’wmqs

(see Zpntc G-I 8 6-9)shons some detnild of
5.  CONSTRUCTION HISTORY 2€%" des "ﬂ“ .

a.  Initial Construction
1) Completed When é/ﬂhowk .S'M.sﬂéé'?L })9z20's — /930's
I L4

‘ 2) By (name, address, phone #, business status)
l ﬁcv/un/ ng?’?ﬂc‘/v/e y/wéﬁow-n. ﬂﬂf?/nﬂ/ . |
Qwnex z f/ﬁ&‘fc-‘oz /. _77-//S'a—n,. L /Jen; NY \é/((_(ASC(Z ) f‘
3) Borrow Sources/MHdterial Tests
None £pocr

4) Construction Reports/Photos /v{> p/fvrlos /v—'nowvr 9@&

, ?/Ié’ﬂa/&’ F3-) B chond descripHon ol construchm

@ v.ctm oR the LwsTF fyilowe of The damm.
S) Diversion Scheme/Construction Sequence

None Anocwr

6) Construction Problens A/pn¢ hpm iﬁ

7) As-Built Drawings (plans, sections, details) 1

A/OV)Q /?Ow-m

8) Data on Electrical & Mechanical Equipment Affecting
Safe Operation of Dam Y/ ,'u;/ o7 Fhe

.dﬁm; d:: datn on_the ‘,/GA‘A?. 'Meﬁdﬁf"m.

9) Other 41/
[
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b.

Ce.

Modifications (review design data & initial construction
items as appllca/e & describe)® /927 ,a5ed conc. cope

Gconds sAy, 2 &

wAf 2ozt /9/7'//4)4(/201'5'}/‘415&6/ 20 ot emSpnforent-

2o zbocF Stme e/&/ﬂr(m, ot 2.8 b q[» Lhosh bonncds

on 5';4///41/);/7, /fmh‘nq 3.5 owﬂ #ceaj onO/ leyéﬂ o‘/!C&/F’c w////

Q_{Lz_ﬁrld pn[/-5'0n fell due Yo bbbt core coa/l/
+ _bein fs‘e,g s otended ._QS‘ee.j- OTHER, )

Repairs & Maintenance (review design data & initial con-

strpction 1tems as applicable & descrlbe) 29 re ‘o
Aiou‘f 3a’ dcy X ?o’/” o) *V) £

_éhedc,/ s Come wnl/ WAL o ot o gﬂf’//w/éa ;Q,W/Jc&c_/
Lonshed st conbontfrmont. Ergimsen_cors Le /({Tez//r’e A8 poted
j1r Eb=rtediBertions . See Hppendse F3 -1 i F3-8 &'ty G-/,
0 (95 & renthed abovt 30 of, dfs end ofy £t Frainiy wal/
£ ome, botbom //5‘,4 A c[;c/. a/,;me.//seg Z- Orf@g)

OPERATION RECORD

a.

b.

Ce

da.

Past Inspections (dates, by, authority, results) ,7/

recond = Sher/ 93 /973 % MYS =PEC. | see Hprencln F3-18.

Performance Observations (seepage, erosion, settlement,
post-construction surveys, instrumentation & monitoring
records) Ap /netremen 474'0;21; 20 Forire  precos S,

oFhen sfems pecor e

Post-Construction Engineering Studies/Reports /\/0,,,

An 0] OXCEp T EApse  in c;>n/'(mu4£u e A /P37 5’

/956 roonn s See M : 2 £F3 _%'M‘r .

Routine Rainfall, Reservoir Levels & Discharges

/¢4tr¢-4/%7aqy77.

F2-3
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8.

e, Past Floods That Threcatened Safety (when, cause,
dxscharge, max. pool elevatlon, any damage)
/7‘, embnnkment corshed owt-

o Seot. 27,793 8 #/000/ z aé#m breached see %,«_[_A«FJ -/.

or // / # 1'//, P 4
o Arqust )55 Lhood "/uu B e T Vé v/l 'syc,/.c/- |
Frathing 1allS, praF o s ot o ou?, e sandlfe F3-9, !

£. Previos Failures (when, cause, descrlbe)

0S80 t0), FBB  lym 0/7 £ brenched £ Hegus + (75€
ponehally ofr £ ! onch out o&»nye_ [9("6 é.e P+ ﬁoon)

ge. Earthqgike History (seismic activity in vicinity of dam)

A/oflg A own

VALIDITY OF DESIGN, CONSTRUCTION & OPERATION RECORDS (note any
apparent inconsistencies)

0 Flasd boands pous 3’ /9/ £ ohom 't recemé/e. /956 CZ"',V" -Séc ~340/

o JirtAet condu’ * mo.«n‘aaf 3’sguree (F’a”e” ces_ ) Jot~ mapsomes
abou? 2.8 Sﬁumoe en a//s ead, [Qee_ 7-&77/5%)

OPERATION & MAINTENANCE PROCEDURES

a. Operation Procedures in writing? ﬂzo Obtain copy or des-
cribe., (reservoir regulation plan, normal pool elevation
and status of operating facilities, who operates & means
of communication to controller, mode of opcratlng fac111-
ties, i.e., manual, automatic, remote)s 3 Qﬁ%&é onﬂggj&p

_/72.4% ! = end Sopt-, A/agmd//q removed. b Dpenator's son  Oct. -

45223[, é&/7bézﬁé, / %§24/Q7A3 -9 " 5?%:£Ln$’ re/nouza/ fZQgL
4&1ﬁ+ La‘nter.

e e e e

o fithet condurt chrce gutelso"8) monmatt, shot. (£ Srvcs)

b. Maintenance Procedures in writing? /V% Obtain copy or
describe. o F’/As/.éoﬂnu/.s‘ pgre  repaie ed 7/3,9/44;:, ’c/
AL 2s I

e /977 % diver C‘Asuﬂ//q fooked at outlet sluice

—ﬂ”ﬂ while |ooking 1@« Jos+ woate . < uefe/”e
report woas +LA7U7‘7‘¢»~<. toas a build-us »2( dedee
sn 14”474 ',5" ) E /Oo'étd/ coreodes

F2~4
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c. Emergency Action Plan & Warning System in Writing? Qo
Obtain copy or describe. (actions to be taken to
minimize the D/S effects of an emergency)

o Some ‘Z%ouyg_l_zz grven JLéa'f' so %/fﬁ sy whce.
@ [loytd geseme. %7“ penttor _trovlL Conther—
Wistern Co. ShHee LL's Dpt-. Hhra Sechiom gt
_@lo revils Aovse on ke ‘gﬁ’om 45-.'4{1/
fenlty
/.

55) Wocf.'yécxﬁbns . éfa? donl"{) Grench in come walf cons

repdined (see Sc-Repmng), E«y"nre« was So/onen /eFewrel :
Necy 7'?1/‘/ZJ NV (business aFpfus wnhnswn, rot Cdvﬁlﬂsv‘&w/_). See |
ﬁyenc/z'x F3-| Hhra Fa3-8 9’4//1'”@4'; G-l. &""""""’” wnknoim . :
e MSQ r/;,'se_o( Conc., cove o1/l o Je .sp///u Z,o'z‘a
——r match vrest of, dam. Brised lelt Limnina conillot so it
d/_su(. eh, 4éou+ /,5';" ehlcnclc[ end '6 win?l O(/S. $ c cdncxe#c Uo?/(
—_— " A / 2/ ﬂ L o zu.r‘ .4 - 9o . 4 /
ﬁ/.vom..e. PSR y/cc..) P ot fnel Hesq a{,y,c a0 N L4l
RL srde .—6 S0l oLsch. channel. TZe c’/s Pnd‘l‘ﬂ'é £4 &
(su-“)‘?,-s,xf SFrarning toall :z Lhe 5,:///w7 diced. ed. wrs reolced y
Kepnins al wons l‘de— s end ol A come. bottom 6 the ;of/é:ﬁ
drscd. &4. E;\ﬂf'n‘e_ea( S Tl (r'.Don' A)@;v‘/f;é&lﬂ‘é:) /aé/'me.s
Rd., RD/, Fex 6, /\/ewéu,yjA/ Ny (business strTws wnhnown
not cm‘v‘wc.-/—cn(). See Appondex F3-G dhra F3‘/7,£ltzO/e~a&'(

G-2 . Fhe ﬂ/v.sA_é’od-r/ Loon K ﬂ,myo_ve.c( o 4}/“JK G -3 i
Apnenes not fo have been dome, Contractos waknoun.

[}

5’c) Keppins o (/756 eomz“uQ;.Q lobied bod been wndenmined £ ctshed ‘
Cowt, Rephced pant of, dfs e Condpn Rmmenl which Aol beew ‘
u,qslgcl ouwt. EZ)W'{ wns Wes /ﬂ/& as pnoted /1 54'}77”“/'-_
) /,f-mé'oos. Ste Hppondin F3-F dhru F3-17 & thpvemdn G-2Z.
nids o Dike Shoum on 1956 reconstrectim ol Hopendc G-2Z) o
the Velt o¥ He 9///4‘:47 /s rot- ﬂ//':nmv‘y;h ,fﬂ'c/o;.c' 2
8a) Cpoeeation Tz ingpewns/e §'can onk, be renche bon .
//Zm;wAu/ /S missine, [ast opemwﬁid /1S-20 yrs{/Aage.
d"l& e I.’.' ’
Gl R o elemip eucty fo ys. Lask dons

® Opexnton. v/sits o at [fess ﬁa,’ce/uee/r dewing Semmeng, 5'
Pﬁ'"cloh"/a a¥ othex Ffrmes, ﬂ

'7) Valod 4 * /9739 f’/?56 /(con.s‘frvar"om’cfz,g (';C;CW% G) -"/ow #~7
wAs Fo be rvsed Z2.5 . e A Hots .o ovex Sor-
Sﬁ(‘cr:&/—i. MQ::uremafvf s/:o..:g m/.’ Ldous 2o Add:é’yp e, ,’:e,‘
;,,,-‘hm,, cres+t. F2-5 el

)

v




453

APPENDIX F
SECTION F3
COPIES OF ENGINEERING DATA AND RECORDS
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Letter Describing First Failure of Dam, by Fred Briehl -
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The State Conservation Dept.

Albvany, N.Y.

Gentlemen:

On the night of Sept.
was subjected to a violent flood.
been intermittent rain.
the house,had risen somewhat, but not in any sense to dangerous

proportions.

of the dem.

" base, 12" wide

PEC_

B ey pewem ey e

Py

Nallkill, N. § ,»‘

} f

Sept 27, 1938: !_T..L :
. 0T 1 193 |

!

vee i

2lst at about 8:30 o'clock, our farm

For some days previous there had

The brook,running some 50 to 100 ft. below

On a number of previous occasions we =saw it consider~

height against water pressure.

ably higher and after receding left us entirely no damage. On the
night in question, however, a private dam (Tillson Lake) about three
quarters of a mile upstream burst.
acres of water, thirty five feet deep in the channel. While this

dam had an ample spillway to take care of high waters, it was the
constant practice of the owners to keep this spillway planked up.
Only when there was already threatening high water was any attempt
made to remove the planks or to open the 3' square drain, a difficult
job in both cases even in normal weather to say nothing of its being
an impossible job during a storm.
to row out to a concrete tower,

This dam held back thirty five

To open the drain it was necessary

To remove the planks from the spill-
way was at all times dangerous, for it required working at a 35'
There were no mechanical means to
remove these planks which quite completely blocked the entire spill-
way. Such were the conditions on the night of Wednesday, Sept.Z2lst.
It was a physical impossibility to do either of the two jobs. The
high water then proceeded, aided somewhat by high velocity wind, to
spill with considerable volume and force over the dam proper.

At this point I wish to describe briefly the construction

ALt the right (facing upstream from below the dam) there

of the spillway was concrcte,

was a spillway shaped somewhat like a half funnel except that the
sides were more square than round,
way had a concrete wall at right angles to the dam proper and running
diagonally from the bed stream to the top of the dam. The lead off

A few feet to the left of this wall

and running at the very bottom of the original channel was the three
foot sguare concrete drain running from a point some distance in the
lake directly under the concrete tower to a point on the other side

of the dam a few feet beyond the edge of the dirt fill. The rest of
the dam other than the spillway, was a concrete wall 28" wide at the

at the top and approximately 35' high. Through this
concrete there were some steel reinforcing bars of about 3/4" diameter.
Thesc bars appeared to be spaced about four or five feet apart. On
both sides of this concrete wall there was a rock and dirt fill.

Since the spillway was planked shut, the rising water spilled direectly
over the dam proper and kept washing away quite rapidly the down
stream part of the fill,

The left hand side of this spill-

leaving the concrete wall entirely unsupport-

F3-1

ed since it stood there without any other permancent bracing. The
answer - it burst from top to bottom about 100 fect wide.
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A number of people caught in the rush of water very
narrowly escaped with their lives; bridges were promptly wached avay;
houses flooded; many, many trees uprooted, and general damage that
goes with a flood., My farm is approximately three quarters of a mile
below this dam, and while others were closer to it than we were our

farm was the hardest hit because the water upon conming to our land
concentrates between two high banks giving it great volume and force.
Hundreds of tons of gravel, rocks and boulders, some of the latter
weighing from five to ten ton, were deposited on our lawn but a few
feet from the house. The foundation of the corner of the house was
undermined, cellar flooded and contents destroyed; one hundred pullets
were drowned and swept away, likewisc a stack of straw all the winter
bedding for the cattle; a tractor was carried 60 ft. and turned over
considerably damaged; farm machinery, wagons, etc, swept away and
recovered in a damaged condition. lxny of our prize shade trees are
cone. The well was flooded leaving us still without drinking weter.
The electric meter and switches in the cellar are so water soaked we
are still without light or power. Two bridges leading from the farm
to the outside road, our only means of travel, werc wached away. Our
two gardens have been made completely useless being strewn with
boulders, goured with numerous holes and the top soil gone. And worse
vet, the course of the brook has been so altered that the next high
water can do us several times the damzge suffered this time.

It should be unnecessary to mention in detail all the havoe
that a flood can cause., Our harvesting of corn and other important
fall work hes been unceremoniously interrupted by the emergency of this
flood. While we realize the problem created by floods, all people
hereabouts are of one opinion, to wit, that this one was caused
unnecessarily. This dam probably was originally passed by State
inspectors; the spillway, even in my own opinion, was constructed large
enough to take care of & swollen stream, But why, in the name of common
sense, & spillway is so constructed and then its purpose nullified by
being planked up, (something that should never have been permitted at
any time regardless of weather conditions) I don't know.

It seems quite certain that reconstruction of this Tillson
lcke dam will start within a few days, so herein is the purpose of
this letter. If the owners of this dam are permitted to do a job no
better than the last in the way of construction and reinforcement; if
they are permitted to plank up the spillway and thereby again endanger
lives and cause thousands of dollars worth of damage, I for one along
with my neighbors, most strenuously object. It seems to me in view
of the seriousncss of the damage just donc and the possibility of its
repetition, that somewhat more strincent regulations be enforced. It
is not pleasant to anticipate these calamities with every rainy spell
11d to feel in constant uncertainty of the security of one's family
and properiy,to say nothing of the inability to sustain such financial
losszes. It is difficult for a farmer to sustain himself under normal
conditions.

I should like to have some assurance from you or whatever
authorities have jurisdiction in these matters, that this will be
given due consideration and action.

Yours truly,
(Signed) Fred Eriehl

DEC S i
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DEPAkTMl::NT OF PUBLIC WORKS
DIVISION OF ENGINEERING

ALBANY

eceived O\ (lﬂ ANG - 0 Dam No. \a\ ‘-\~ —R 4_‘_ 5
sositio %—Q—Q—Lq‘-j%————-— . Watershed

Foundation inspected £ 2y

Structure inspected - L

Application for the Constructioh or Reconstruction of a Dam
Application is hereby made to the Superintendent of: ‘Public Works, Albany, N. Y., in compliance with the
provisions of Section 948 of the Conservation Law (see last page of this application) for the approval of specifi-

.cations and detailed drawings, marked_Reconstruction.tTillson TLake!. lam,
Near-Rutsonvid idey—dv—iv

herewith submitted for the { reconstruction } of a dam herein described. All provisions of law will be complied

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

June 1, 1939
+ (Date) ‘
1. The dam will be on...BEO0K flowing intoShaWengunk X111 in the
town of_...Gardiner ' : , County of. Ul8ter

5.5 miles nortw west of Wallkill N. Y.

(give exact distance and direction from a well-known bridge, dam, village main cross-roads or mouth of a stream)

2. Location of dam is shown on the Newbunrgh. and illenville quadrangle of the
United States Geological Survey, =~ '

and

e w. o
3. The name of the owner is. A. Tillson,

4. ‘The address of the owner is Walden, N. Y,

Lake for Summer Club and bungulows

S. ‘The dam will be used for.
6. Will any part of the dam be built upon or its pond flood any State lands? no
7. The watershed above the propoﬁed dam is. 3.5 (including Palmaghatt) square miles.
8. The proposed dam will create a pond area at the spillcrest elevation of. &0 ‘ acres
and will impound...10,000,000 __cubic feet of water. ’ “
Pec
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9. The maximum height of the proposed dam above the bed of the stream is—..33 feet._.6 __inches.

10. The lowest part of the natural shore of the pond is.—. 15 feet vertically above the spillcrest,

50 to 1200 :
and everywhere clse the shore will be at least. feet above the spillcrest.

11. State if any damage to life or to any buildings, roads or other property could be caused by any possible
failure of the proposed dam__1:5 miles of farm land to the Shawangunk Kill.

____sj.mam_nmm.m.lmp_mmé County Road near the Kill

12. The natural material of the bed on which the proposed dam will rest is (clay, sand, gravel, boulders,

granite, shale, slate, limestone, etc.) mdson. River Slate

13. Facing down stream, what is the nature of material composing the right bank?

madson--River Slate

14. Facing down stream, what is the nature of the material composing the left bank?.
mdson River Slate

15. State the character of the bed and the banks in respect to the hardness, perviousness, \'vater bearing,

effect of exposure to air and to ‘water, uniformity, etc Slate dips 50 depgrees to west and t

e tne vardger s tmt.ueaiat Jwear,. and. . form riffles.,. swush..haxuithﬁjood

et 228 L1 OW...QF. waxer foxr agea-along Dbed.of. .stream for several xundrea ft

16. Are there any porous seams or ﬁssures beneath the foundation of the proposed dam? no

17. Wastes. The spillway of the above proposed dam will be....ss_..........feet‘ long in the clear; the waters

nerete wall 6.5
will be held at the right end by a 'co the top of which will be.e_feet above

concrete wall

the spillcrsst, and have a top width of..3.29 . feet; and at the left end by a
.
the top of which will be..8.25 feet above the spilicrest, and have a top width of....._f..'._‘?_._.fe_et.

18. The spillway is designed to safely discharge.J2BQ. .cubic feet per second.

19. Pipes, sluice gates, etc., for flood discharge will be provided through the dam as follows:
).=.20" x 30" slnice gate

20. What is the maximum height of flash boards which will be used on this dam?...... 2«02t

21. Arrov. Below the proposed dam there will be an apron built of.....gonexrete....55.
5.5 2 to b feet thick.

no

feet long across the stream, feet wide and

22, Docs this dam constitute any part of a public water supply?
bec F3-4




»' INSTRUCTIONS

Read carefully on the last page of this application the law setting forth the requirements to be complied
with in order to construct or reconstruct a dam. |
Each application for the construction or reconstruction of a dam must be made on this standard form, copies
of which will be furnished upon.request to the Chief Engineer, Division of Engineering, Department of Public
Works, Albany, N. Y. The application must be accompanied by three sets of plans, and specifications. The
information furnished must be in sufficient detail in order that the stability and safety of the dam can be determined.
In cases of large and important dams assumptions made in calculating stresses and stability should be given. ]
Samples of materials to be used in the dam and of the material on which the dam is to be founded may be 4
asked for, but need not be furnished unless requested, ‘

If the dam constitutes a part of a public water supply, application should be made to the Watcr Power and
Control Commission under Article XI of the Conservation Law.

An application for the construction or reconstruction of a dam must be signed by the prospective owner of
the dam or his duly authorized agent. The address of the signer and the date must be given as provided for on
the last page of the application form. : : :

. v T - o
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SECTION 948 OF THE CONSERVATION LAW

§ 948. Structures for impounding water; inspection of docks; penalties. No structure for impounding
water and no dock, pier, wharf or other structure used as a landing place on waters shall be erected or recon-
structed by any public authority or by any private person or corporation without notice to the superintendent
of public works, nor shall any such structure be erected, reconstructed or maintained without complying with
such conditions as the superintendent of public works may by order prescribe for safeguarding life or property
against danger therefrom. No order made by the superintendent of public works shall be deemed to authorize
any invasion of any property rights, public or private, by any person in carrying out the requirements of such
order. The superintendent of public works shall have power, whenever in his judgment public safety shall so
require, to make and serve an order directing any person, corporation, officer or board, constructing, maintain-
ing or using any structure hereinbefore referred to, remove, repair or reconstruct the same within such reason-
able time and in such manner as shall be specified in such order, and it shall be the duty of cvery such person,
corporation, officer or board, to obey, observe and comply with such order and with the conditions prescribed
by the superintendent of public works for safeguarding life or properly against danger therefrom, and every
person, corporation, officer or board failing, omitting or neglecting_so to do, or who hereafter erects or recon-
structs any such structure hereinbefore referred to without submitting to the superintendent of public works and
obtaining his approval of plans and specifications for such structures when required so to do by his order or
who hereafter fails to remove, erect or to reconstruct the same in accordance with the plans and specifications
so approved shall forfeit to the people of this state a sum not to exceed five hundred dollars to be fixed by the
court for each and every offense; every violation of any such order shall be a separate and distinct offense, and,
in case of a continuing violation, every day’s continuance thereof shall be and be deemed to be a separate and
distinct offense, This section shall not apply to a dam where the area draining into the pond formed thereby does
not exceed one square mile, unless the dam is more than ten feet in height above the natural bed of the stream
at any point or unless the quantity of water which the dam impounds exceeds one million gallons; nor to a dock,
pier, wharf or other structure under the jurisdiction of the department of docks, if any, in a city of over one
hundred and seventy-five thousand population. This section as hereby amended shall not impair the effect of an
order heretofort made by the conservation commission or commissioner. under this section prior to the taking
effect of chapter four hundred aud uninety-nine of the laws of ninctcen hundred 2nd twenty-one, nor require the
approval by the superintendent of public works of plans and specifications heretofore approved by such com-
mission or commissioner under.this section.

The foregoing information and accompanying plans and specifications are correct to the best of my knowl-

edge and belief.
’ -
S A Ao p e owe

By— , authorized agent of owner.

Address of signer ~ Date._w_a/‘-/f /2, l?73%

De c
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STATE OF NEW YORK Sps

DEPARTMENT OF PUBLIC WORKS !

THOMAS F, FARRELL, |
ARTHURTT. ERANDT CHIEF ENGINEER .

wreRWTINDOIT /
IVISION OF ENGINEERING ,’ |
' /;fiﬁé—‘;"/ ALBANY, N. Y., " May 20 f9§59 “
e sl P T
LI r e - _;"i-- gt 1
Mr J. S. Bixby W P LMAY 25 j
District Engineer } . ;
Poughkeepsie, N.Y. YUREIANRE A
Dear Sir:-~ ;“.,..
There is being sent to you ‘enclosed herewith
approved plans for the reconstruction of a dam owned
by H. A. Tillson, Walden, N.Y. The dam is located
in the Town of Gardner, Ulster County, 5.5 miles
northwest of Wallkill, N.Y. This dam failed some-
time ago due to the fact that the spillway was
obstructed by flash boards during flood.
Very truly yours,
T/.:)F?\FARRELL
Chief Engineer
JPN/CG
enc
De e
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¥ay 20, 1939

\

[ S0 ]

¥r S. Lﬂrﬁm
Yorest Glen, ‘
New Paltz, N.Y. T
Dear 8ir:-

An epplication and plans filed by you for
the reconstruction of a dam in the Town of Cardner,
Ulster County, 5.5 miles northwest of ¥allkill, ¥,Y.,

for r N, Ae Tillson, are heroVWy approved to the extent

- of our authority under the provisions of section 948
or the Conservation Law,

This dam is dosignated by us as 194-842 Lower

/.
, / Hudgon Watershed,
! /(j One set of plans for this dam, stamped with
’ /;/ ,f the approval of this department, 18 being sent to you
r
/i { enclosed herewith,
/) Vory truly yours
Te Fo FARRELL
Chief Engineer
JPR/CG .
; 8N0,
\
‘
/
i
¢ F3-8
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T.W. ("poN") WESTLAKE, P. E.

HOLMES ROAD

R.D. 1. BOX 66
PROFESSIONAL ENGINEER

LAND SURVEYOR NEWBURGH. N. Y. TeL

. 318w2

4-30-56 .

REPORT ON TILLSON LAKE DAM
Rutsonville, N. Y.
Owvner - Dominick Porco

Results To Dam From Rain and Flood of August 1955

North Core Wall .
A portion of this wall had not been built higher during
the reconstruction of 1939, and the top of the wall is
still at elevation 284. The lake level topped this by
several Inches, and the overflowing water scoured the
earth somewhat. The sluice gate has not been operative
for years and could not be opened to help lower the
water level. .

Spillway Side Walls
At the lower end of the spillway the walls were of
insufficient height to carry the flow. The overflowing
on the northeust gide resulied in scouring ihe eartilh to
slate rock close below the surface. But on the southwest
gside, a portion of the toe of the earth dam was washed
out, and a section of spillway wall and bottom were
undermined and washed out.

Depth of Water Above Flashboards - August 1955 Flood
Judging by the amount of scouring at the north core wall,
the wall was topped by several inches; and the depth of
wager above flashboards would thusly have been about
2 feet.

Note - With the raising of the north core wall, the top
of wall will then be 4 feet above top of flashboards.

PeEc.- F3-9
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T. W. (“pon ") WESTLAKE, P. E.

HOLMES ROAD
R.D. 1. BOX 66

PROFESSIONAL ENGINEER
LAND SURVEYOR NEWBURGH, N. Y. TeL. 318W2

4-30-56 Tillson Lake Dam Page Z

Proposed Reconstruction - 1956

Plan
The proposed reconstruction is shown on Dwg. 1, Job Ko.
56-12 of T. W. Westlake, P. E.

Specificetions
Specifications for the work are outlined on the drawing.

Outline of VWork and Completion Dates

Work Completion Date
North Core wall and Dike 5-30-56
Spillway Sidewall and

Bottom Rebuilding 7-30-56
Filling In Washed Out Areas 7-30-56
Rip Rap, Or Concrete Walls

To Raise Pool Level 8-30-56
Repair Sluice Gate 10-30-56

(A1l work to be completed by 10-30-56)

DEC-
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Form E461, $:24.522N (2D-22)
Ord. 70558
STATE OF NEW YORK

] DEPARTMENT OF PUBLIC WORKS
So Leea 0¥ - E VR
ALBANY
= .- . ' Co 2. ! ) :
Received ... /. /‘rb(’ Dam No/fﬁ"}y}‘o ............................. .
- 7 . . L, . . ! ¢
Disposition J/)-f /6. ' i : Watershed :

Foundation inspected .............

Structure inspected

Application for the Construction or Reconstruction of a Dam
Application is hereby made to the Superintendent of Public Works, Albany, N. Y., in compliance with the
provisions of Section 948 of the Conservation I;aw (see third page of this application) for the approval of ‘specifi-

- cations and detailed drawings, markcd1956Rec.°/.nStructi°nOf"TillsonL ake™ Da.m

T e e e ey T L L Ty T

of a dam herein described. All provisions of law will be complied

herewith submitted for the {reconstruction}

with in the crect‘iﬂn of the proposed dam. It is intended to complete the work covered by the application about .
........... Nov. 1,.1956 ;=
(Date) o i e ’ [ . .
1. The dam wjl be on Brook flowing into S/havlangugk Kill in the
town of...... E?' rdiner : ....County of ..... Ulster : :
’ v
and......D»5 miles northwest of Wallkill, N. Y. . .. 5
........ (Cive .e;l-el distance and dircction from a well-known bridge, dam, village, main_ctose-roads or mouth of & stream) )
2. Location of dam is shown on theNeWburghandEllenVille ..................... quadranglegof the
United States Geological Survey. v
3. The name of the owner is........ Dominick...:gg..rf?y ..........
4. The address of the owner is R, D. 1, Route 9W, Newburgh, N, Y.
5. The dam will be used for. Lake for SummerClub and Bun__g__a.lowgl-_ .............
6. Will any part of the dam be built upon or its p(:}d flood any State lands? no
: v
7. The watershed above the proposed dam is..3+5. (1including Palmaghatt)  square miles,
8. The proposed dam will c&cﬁte a pond area at the spillcrest eclevation B ST 2. - acres
and will :mpoundloaooo;ooo ............. cubic feet of water,
) J A

F3-11
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9. The maximum height of the proposed dam above the bed of the stream is....... 93, feet...S......... inches.
R v
10. The lowest part of the natural shore of the pond is............ 1 5 ............ feet vertically above the spillcrest,
and everywhere else the shore will be at least 50 %o 1200 fect above the spillcrest. :

11. State if any damage to life or to any buiyings. roads or other property could be caused by any possible

........................................................................................................................................................................

12. The natural material of the bed on which thc_p.r})poscd dam will rest is (clay, sand, gravel, boulders,

granite, shale, slate, limestone, etc.) Hudson River Slate

13. TFacing downstrcam, what is the nature of matijial composing the right bank 2. .. . ..cooiiiiiieinaes
Hudson River Slate

.....................................

Y

16. Are there any porous seams or fissures bencath the foundation of the proposed dam?.. 95 ...

there are no signs of boils on the downstream face,

-
17. Wastes. The spillway qf t.he above prop‘ﬂscd dam will bcssb ...... feet long in the clear; the waters
will be held at the right end by aconcretiwall ............ the top of which will be..__........ ‘.S..t'.?..'.....t:eet above
the spillcrest, and have a top ‘/width'of .25 ..feet; and at fhe left end by aconorete'wall ............
the top of which will be.£.9 ... feet'above the spillcrest, and"have a top width of..... a5 ... feet. el
18. The spillway is designed to safely‘discharge_......].3..2.?.9..................(ct.?ba{cs Fe%t ;gs?segg'n%‘.v depth of 3.5')

19. Pipes, sluice gates, etc., for flood discharge will be provided through the dam as follows:
one 30" x 30" sluice gate

........................................

g
- 20. What is the maximum height of flash boards which will be used on this dam? 2.5 .Teet

.

21. ArzoN. Below the propose;i dam there will be an apron built. of concrete 55

feet long across the stream, S 5 ....fect wide and g 1o 5 7-.fect thick.

........................

-

22. Does this dam constitute any part of a public water supply?. no

De < F3-12




INSTRUCTIONS

Read carcfully on the third page of thns apphcatlon the law setting forth thc requirements to be complied with
in order to construct or reconstruct a dam.

Each application for the construction or reconstruction of a dam must be made on this standard form, copies of
which will be furnished upon request to the Department of Public Works, Albany, N. Y. The application must be
accompanied by three sets of plans, and specifications. The information furnished must be in sufficient detail in
order that the stability and safety of the dam can be determined. In cases of large and important dams assumptions
made in calculating stresses and stability should be given.

Samples of materials to be used in the dam and of the material on which the dam is to be founded may be
asked for, but need not be furnished unless requested.

If the dam constitutes a part of a public water supply, apphcatxon should be made to the Watcr Powcr and
Control Commission under Article XI of the Conservation Law.

An application for the construction or reconseruction of a dam must be signed by the prospective owner of the
dam or his duly authorized agent. The address of the signer and the date must be given as provided for on thc last
page of the application form.

. SECTION 948 OF THE CONSERVATION LAW

§ 948. Structures for impounding water; inspection of docks; penalties. No structure for lmpoundmg water
and no dock, pier, wharf or other structure used as a landing place on waters shall be erected or reconstructed by
any public authority or by any private person or corporation without notice to the superintendent of public works,
nor shall any such structure be erccted, reconstructed or maintained without complying with such conditions as the
superintendent of public works may by order prescribe for safeguarding lifc or property against danger'theréfrom.
No order made by the superintendent of public works shall be deemed to authorize any invasion of any property
rights, public or private, by any person in carrying out the requirements of such order. The superintendent of public
works shall have power, whenever in his judgment public safety shall so require, to make and serve an order, setting
forth therein his findings of fact and his conclusions therefrom, directing any person, corporation, officer or board,
constructing, maintaining or using any structure hereinbefore referred to, cither remove the said structure or to
repair or reconstruct the same within such reasonable time and in such manner as shall be specified in such order, and
it shall be the duty of every such person, corporation, officer or board, to obey, observe and comply with such order
and with the conditions prescribed by the superintendent of public works for safeguarding life or property against
danger therefrom, and every person, corporation, officer or board failing, omitting or neglecting so to do, or who
hereafter-erccts or reconstructs any such structure hereinbefore referred to without submitting to the superintend-
ent of public works and obtaining his approval of plans and specifications for such structures when required to do so
by his order or hercafter fails to remove, erect or to reconstruct the same in accordance with the plans and specifica-
tions so approved shall forfeit to the people of the State a sum not to exceed five hundred dollars to be fixed by the
court for cach and every offense ; every violation of any such order shall be a separate and distinct offense, and, in
such case of a continuing violation, every day’s continuance thereof shall be and be deemed to be a separate and
distinct offense. Such order shall not contain any provision to compel the owner to make rcpairs or proceed with
reconstruction as specified in this section by any type of construction other than that of the dam itself. In addition
to said forfeiture upon the violation of any such order, the superintendent of public works shall have power to enter
upon the lands and waters where such structures are located, for the purposc of removing, repairing or reconstruct-
ing the same, and to take such other and further precautions which he may deem necessary to safeguard life or
property against danger therefrom. In removing, repairing and reconstructing such dam the superintendent shall
not deviate from the method, manner or specifications contained in the original order. The superintendent of pub-
lic works shall certify the amount of the costs and expenses incurred by him for the removal, repair or reconstruc-
tion aforesaid, or in anywise connected therewith, to the board of supervisors of the county or counties in which
the said lands and waters are located, whereupon it shall be the duty of such board of supervisors to add the
amount so certified to the assessment rolls of such locality or localities as a charge against the real property upon
which the dam is located designated or described by the supcrintendent of public works as chargeable therewith,
and to issuc its warrant or warrants for the collection thercof. Thereupon it shall become the duty of such locality
or localitics through their proper officers to collect the amounts so certified in the same manncr as other taxes are
collected in such locality or localitics, and when collected, to pay the same to the superintendent of public works

DEC F3-13
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who shall thereupon pay the same into the treasury. Any amount so levied shall thereupon become a lien upon the
real property affected thereby, to the same extent as any tax levy becomes and is a lien thereon.

Any person in interest may, within thirty days from the service of any such order, appeal to the supreme court
to determine the reasonableness of such order. At any time during such appeal to the supreme court upon at least
three days' notice, the party appealing may apply for an order directing any qucstion of fact to be tried and deter-
mined by a jury, and the court shall thereupon cause such question to be stated for trial accordingly and the findings
of the jury upon such question shall be conclusive. Appeals may be taken from the supreme court to the appellatc
division of the supreme court and to the court of appeals in such cases, subject to the limitations provided in the
civil practice act. .

This section shall not apply to a dam where the area draining into the pond formed thereby does not exceed
one square mile, unless the dam is more than ten feet in height above the natural bed of the stream at any point or
unless the quantity of water which the dam impounds exceeds one million gallons; nor to a dock, pier, wharf or
other structurc under the jurisdiction of the department of docks, if any, in a city of over one hundred and seventy-
five thousand population. This section as hereby amended shall not impair the effect of an order heretofore made
by the conservation commission or commissioner under this section prior to the taking effect of chapter four hun-
dred and ninety-nine of the laws of nineteen hundred and twenty-one, nor require the approval by the supcrintcnd-
ent of public works, of plans and spccxﬁcat:ons therctofore approved by such commission or commissioner under
this section.

The foregomg information is correct to the best. of my knowledge and belxcf and the construction will be
carried out in accordance with the approved plans and specifications.

. ) fM ' ,Ow;\er |

By \ \ , authorized agent of owner.

Address of signer.

R. D. 1, Route 9w, New'burgh N. Yo Date. 4-30-56

PEC
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DEC DAM INSPECTION REPORT

J7 T T

gl A6 3!‘7 Slelo| leldl2lz]3] lolo

RB CTY YR. AP. DAﬂ NO. INS. DATE USE TYPE

V1Y

AS BUILT INSPECTION

] Location of Spillway Elevations

I and outlet

"j Size of Spillway ' Geometry of

i and outlet Non-overflow section

7 GENERAL CONDITION OF NON-OVERFLOW SECTION )

b
m Settlement , _rtil,Cracks m Deflections
E Joints (| surface of ZI Leakage

4 Concrete

N Undermining :I] Settlement of Crest of Dam
/ Embankment /
i ] Downstream - Upstream Toe of
LZ_. Slope ;rcf’«,‘) - ﬂ Slope ] Slope
lz GENERAL CONDITION OF SPILLWAY AND OUTLET WORKS

|| Auxiliary 7] Service or Stilling

CJ| spillway uL Concrete Spillway Basin
i} Joints 1 Surface of Spillway
I_‘_L‘- 2] Concrete z Toe

Mechanical S [~ Plunge '/ Drain

| Equipment ‘ /1 Pool
[D Maintenance Hazard Class
E Evaluation . Inspector

COMMENTS :

ml nt ,\.) (" GOKZ C/Crnc.’: -/I o .
ﬁ ("“0: /)l‘ on JO(O R l'\ﬂt’.cl.v‘)( "5 /ﬂf L

—
) o

Pre-
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1.
2,
3.

1,
24

3,

1.

tews)

bec

3.0

1.
2.

DEC DAM INSPECTION REPORT CODING

River Pasin: - hos. 1-23 on Compilacion Shcets

County - Nos, 1-62 Alphabctlcally o . .
Year Apvroved - L - ‘
Inspectiou Hiate « Month, Day, Year . . c L .
Apuarent use - : *
Y. Fish & wildlife Managcmcnt 4, Pouer
2. Recreation 5. Farm . '
3, _water Supply ey &, No Apparent Use y
1., Earth with Aux, Service Spillway e ’
2. Earth with Single Cone, Spillway :
. 3, Earth with Single non-conc. Sptllway .
4, Concrete ) . . .
5. Other . o . .
As-Tuilt Inspection - Built substantially accordxng to approved plans and
specifications . . . .
Location of Spillway and Outlet Works ) s

Appears to meet orizinally approved: plans and spccxflca:ions.
Not buflt - accordiag to plans and spccxixcationa and location appears to bc
detrixental to structure,

- Not built zecordiag to plans and specx‘icatxons but locatio1 doys not appear to

For

1,
2,
3.

be detrimental to structure. . .

Elcvations

Generally in accordance to approved plans and specifications as deLermxncd from
visual inspection and use of hand level,

Xot built accordirg to plans and specifications and eclevation changes appear <0
be detrimental to structure.

Rot built accordiry to plans and sperifications but clevation chan;os do not
appear to be de‘rimental to structure,

. . Sizc 6f Spillway and Cutlet Works

Appears to meet orlginally approved plans and specifications as determined by
ficld mecasurcnents using tape neasure,

Not built according to plans and specifications and changes appear detrimental
to structure.

¥ot bujilt accovrdinz to plans and specifications but changes do not appcar

detrimental to siructure.
L ]

' . Geometry. of Mon-ovoerflow Structures

Gencrally in accordance to originally approved plans and specifications as
determined from visual inspection and use of hand level and tape measure.
Not builet according to plans and specifications and changes appear detrimencal

tc structure.
Rot built according to plans and specifications but chnngcs do not appeav
detrimental to structure, _ .

General Conditions of Non-Overflow Sccrion . .

Mcquate = No apparent repairs nceded or minor repairs which can be cevered by
rerfodic mafintenance,
Inadequate - Items £n need of major repair,

boxes 1isted on condition under non-overflow scction, ’ .
Sattcfactory, . S
Can be covercd by periodic malutenance, ' .

UnsacisCactory = Above and boyond noraal mafatenance,
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DEC DAM INSPECTION REPORT CODING (cont.)

cc-ncrnl Condition of Spillway and Outlet Works

1., Adcquate - l\o apparcnt repairs nceded or minor repairs which can be covcred by

periodic maintcnance, .. _
2. Inadequate - Items in need of major repair. ¢ T
(i‘téus) For boxes listed condtcions listed under spillway and outlet vorks. -
1. Sstisfactory. - Coe
2. Can be covered by periodic’'maintenance, y : .
-3. Unsatisfactory - Above and beyond normal mamtenance. . .
4. Dam does not contiin this feature, .!
) Maintenance e <0 ..
1. Evidence of periodic maintenance being performed., .
-+ 2. No evidence of pcriodic maintenance. . e s .
© 3, No loager a dam or dam no longer in use. . <Nty I
8.) ' Hazard Classification Dounstream T . '
1. (A) Damage to sgriculture and county roads, ' . .- |
2. (B) bamage to private and/or public property. . .o T, .
" 3. (C) loss of life &#nd/or property. . e e -
A Evaluation - Based on Judgment and Classification in Box Nos. ) )
T : Evaluation for Unsafe Dam ’
1. Unsafe - Repairable, ) . ':' .o SRR
2. Unsafe - Not Repairable. , : .- . : . *
3. Insu_tn,gicnt_elz_de..ce to declare unsafe,
R Do Leounkie s
(1) LOWER RUDSCN ! Atteav i S0 Lanng . .
(2) UPPER HUDSON L f e Abewny 371 Ortenns
¢3) MOHAKK ' ’ 3 Brons 38 00w Ju
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APPENDIX G

DRAWINGS
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Reconstruction Tillson Lake Dam, by Solomon
LeFevre - March 22, 1939

1956 Reconstruction, by T.W. Westlake
Overall Plan - April 25, 1956
Flashboard Details - May 10, 1956
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