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THIS CIAXED STRUCTURE ARE SEVERELY SPA’-L~~ AND STRUCtURALLY Q~AQ~ED.

IT IS QUESTIONABLE ~a1ETHER ANY OP THE THREE GATED OUTLETS ARE OPERABLE.

WE CONSIDER THE ABOVE TO REPRES ENT AN UNSAFE CONDITION REQUIRING
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PHASE I REPORT

NATIONAL DAM SAFETY PROGRAM

BRIEF ASSESSMENT OF GENERAL COND ITION

RECOMMENDED ACTION

Name of Dam: Diamond Mills Paper Company Dam

Owner: Unknown

State Located: New York

County Located: Ulster

Stream: Esopus Creek

Date of Inspection :’ 29 June 1978

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

V 

Based on our visual inspections, a review of
the limited available data, and calculations performed as
part of this study, the Diamond Mills Paper Company Dam
is judged to be unsafe because of serious structural def i- V

ciencies which, if left uncorrected, could result in the
failure of the dam with subsequent loss of lives and/or
substantial property damage. Although the dam is consid-
ered to be unsafe, it is not felt that failure is imminent
or that immediate action is required to eliminate or reduce
the danger. In our opinion, a non—emergency situation• exists.

These assessments are based mainly on the
following factors:

1. The deteriorated condition of the side—channel spiliway
• at the left abutment, and the amount of seepage taking

place through and under it.
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2. The competence of the left abutment itself as evidenced
• by the amount of seepage occurring in the turbine gener-

• ator house which is located just below the left abutment,
and the deteriorated condition of the upstream and left
walls of that structure.

3. The fact that apparently none of the outlets can be
operated to alleviate flood conditions. These struc—

•1 tures are apparently inoperable either because of
mechanical deterioration, as is the case with the
penstock gate at the left abutment, or because they
are inaccessible (and may be blocked with sediment),
as is the case with the two 42—inch diameter sluice
gates near the center of the dam.

4. The dam and its appurtenant structures are reported
to have not been maintained for at least the past 10
years and, because of an unresolved ownership issue,
it is not likely that they would be repaired or main-
tained in the near future.

If the deterioration of the structures noted
above is allowed to continue, it is our opinion that the
dam will eventually fail even under other than SDF cond i-
tions. It is also our opinion that the noted structures
may fail even in their present state of deterioration and
disrepair should the SDF occur . To compound matters, V

there is apparently no emergency warning system in effect,
• ~.nd no responsible party who can be contacted in case of

trouble. There is also a question whether the dam and
lake continue to serve any significantly useful function.

Our assessment of the general condition of the
Diamond Mills Paper Company Dam has led us to make the

• !. following recommendations:

• • 1. Lower the reservoir substantially in order to:

a. Find out if any of the control structures can be
operated.

b. Permit the upstream and downstream faces of the
main dam structure to be inspected.

c. Provide a means for determining the amount of
leakage taking place through monolithic joints
or under the dam.

d. Allow for a detailed inspection and evaluation of
the competence of the left abutment area including

iii
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the side channel spiliway , the step—tapered pier ,
• - the penstock gate, the penstock itself, and the
• 

V 

turbine generator house.

At the conclusion of this investigation, the safety
of the dam should be reassessed and the need for, and
type of mitigating measures determined. The need for

• 1 the dam should be considered in the light of its pres—
ent function before any mitigating measures are imple—
mented.

The lowering of the reservoir should be done before
the end of October 1978, with cV~nsideration given to
the ownership and legal questions raised in Item 3
below.

2. Fence the area along the cliffs on both sides of the
Esopus Creek near the damsite to prevent the public
from inadvertently walking or driving of f the cliffs,
and to keep people away from tie left abutment area.

J This should be done immediately .

3. Before any of the above recommendations are imple—
merited , an attempt should be made to resolve the
ownership question. All legal implications of the
proposed actions should be established, including

- - V the legal rights of upper riparian users.

Respectfully submitted ,

JOSEPH S. WARD AND ASSOCIATES

• Edward A

• Gary * al~ i2tan ,~~~.E. 1
Date: 31 July 1978 

~~~~~~~~~~~~~~~~~~~~~ 1

Approved by’

New York District Engineer

Date: 3~2~
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SECTION -l

PROJECT INFORMATION

1.1 General

a. Authority

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

b. Purpose

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

1.2 Description of Project

a. General

• The subject dam will be referred to in this
report as the “Diamond Mills Paper Company Dam” even though
the Diamond Mills Paper Company and the Martin Cantine Com-
pany, co—owners of the dam at the time of its construction,
are apparently no longer corporate entities.

b. Description of Dam_and Appurtenances

The Diamond Mills Paper Company Dam is a con-
crete gravity structure approximately 346 feet in length
with a maximum height of approximately 32 feet. The dam
consists of eight monolithic concrete sections of var iable
length and variable section, keyed to each other and to
the foundation material. Starting with the 4-foot section
at the right abutment, all sections are anchored on 100—foot
centers along a line 2 feet from the heel by 1-inch to 2-
inch steel rods grouted up to 15 feet into the foundation
rock. A similar line of anchor rods, offset 50 feet cross—
stream and 10 feet downstream from the first, runs the
length of dam on 100-foot centers (refer to Plate II).

—1—
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Except for the 4-foot section at the right
abutment, the entire length of the dam is the main spill-
way. A tyyical section shows that the spillway is of the
ogee type (Plate III). Because of the variable depth to
sound rock, the heights of the sections and the depths of
key embedment differ.

Although it is not indicated in the initial
design drawings or specifications, from visual inspection,
the dam seems to have been gunited (reinforced with wire)
at least on the downstream face.

TwO 42-inch diameter sluice pipes run through
the dam near its center. Their center lines are located
approximately 135 feet and 145 feet from the right abut-
ment. The inverts of these sluiceways are at approximately
Elevation 15.35, or about 31.15 feet below the crest of
the spiliway. Flow through each pipe is controlled indi-
vidually by a circular opening, iron body, bronze mounted,
non-rising stem sluice gate manufactured by the Ludlow
Valve Company (Plate IV). Operating nuts are located 5
feet below the crest of the spillway (upstream of the
spillway) and were not visible on the day of the inspec-
tion. There is no walkway access to the control gates.

There is a small side—channel spillway at the
left abutment, the left (upstream) face of which is located
approximately 17.5’ from the left channel (vertical rock)
walls of the stream. This spillway is approximately 30
feet long between its intersection with the downstream face
of the main spillway section and the concrete pier of the
left abutment. It has a base width of about 6.25 feet and
a height of 9 feet. The crest is flat and approximately
4.25 feet wide. The crest elevation is about 1.5 feet
higher than that of the main channel spiliway crest. The
design drawings (Plates II and V) incorrectly show the
crests of the main and auxiliary spiliways to be at the
same elevation. The junction of the main spillway section
with the auxiliary side—channel spiliway is shown on Plate
V. The impoundment behind the side—channel section forms
the inlet channel to the gate leading to the turbine pen-
stock. There are no design data available for the turbine
generator or turbine house, which are located downstream
from the left abutment at approximately Elevation 25.
This facility was used to generate electricity for the
Martin Cantine Company which was located on the cliff
above the left abutment of the dam.

—2—
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There is a by -pass channel cut through the
right channel walls about 15 feet upstream from the right

• abutment. This channel used to lead to the Diamond Mills
Paper Company which was located about 1/3-mile downstream
from the dam. It has a control section and gate house near
its opening on the Esopus Creek. No design information
on these control structures is available. Visual observa-
tion of the structures indicated that they are inoperative
and probably could not be restored. The channel itself
is full of silt, debris and stagnant water, and probably

V would be ineffective as a by—pass during a major flood.

C. Location

The dam is located on Esopus Creek at Sauger-
ties in Ulster County, New York. Its exact location is
shown on Plate I which is a reproduction of part of the
USGS 7.5 minute Quadrangle Sheet of Saugerties, N.Y.,
N42°00’OO”, W73052’30”. As shown on the map, the dam is
located about 1 mile from the confluence of the Esopus
Creek and the Hudson River.

d. Size Classification

The dam is classified as “small” (storage =
826 acre—feet; height = 32 feet).

e. Hazard Classification

:1 Because of the large number of homes, indus-
trial plants and support facilities (sewage treatment plant,
lighthouse, pump houses, etc.) downstream from the subject
dam, the hazard classification is “high”.

f .  Ownership

There is apparently some question concerning
ownership of the Diamond Mills Paper Company Dam . As indi-
cated in Section a. above, neither the Diamond Mills Paper
Company nor the Martin Cantine Company apparently exist
as corporate entities today. Our research indicates that
a part owner seems to be the Partition Street Corporation
(refer to Appendix E) • For further information refer to:

• Mr. Robert P. Schirmer
Schirmer and Hrdlicka
Attorneys for Partition Street Corporation
33 W. Bridge Street
Saugerties , N.Y. 12477

or

—3— L
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Mr. William D. Brinnier, Attorney
Village of Saugerties
34 W . Bridge Street
Saugerties, N.Y. 12477

g. Purpose of Dam

The dam was built to create a pool for the
generation of electricity at the Martin Cantine Company
site and to supply water via a by—pass channel to the
Diamond Mills Paper Company for industrial use. These
functions have been discontinued.

h. Design and Construction History

There are no formal records on the design and
construction history except what can be found in the files
of the New York State Department of Environmental Conserva-
tion (NYSDEC). An Application for Reconstruction (refer
to Appendix E) dated 23 February 1929 indicates that the
present dam replaced an already existing wooden dam which
was located about 4 feet downstream from the present dam.
Associated correspondence indicates that a Mr. Fred S.
Van Voorhis, apparently an engineer with the Diamond Mills

V Paper Company, was the designer of the present structure.
Although no construction records are available, there is
reason to believe that some modifications to the original
design were made during or after construction. For example,
the observed elevation of the side—channel spiliway is
different from that indicated on the design drawing.

In all, there are on file 12 design drawings,
a set of general specifications, and a stability computa-
tion (erroneously performed) for the dam overtopped with
14 feet of water. Some of these drawings are shown as
Plates II through V. The general specifications, and
application-related materials, are contained in Appendix E.

1.3 Pertinent Data

a. Drainage Area

Since the dam is virtually at the mouth of
the Esopus Creek, its drainage area is approximately 423
square miles, and includes all of the subbasin areas as
described for the Esopus Creek Basin in Hydrolo~ic FloodRouting Model for Lower Hudson River Basin. This study
was prepared for the U.S. Army Corps of Engineers (USACE),
New York District, by Water Resources Engineers, Inc.,
Springfield, Virginia. The 1929 application for permit

• —4—
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to build the dam indicates a much smaller drainage area,
• 175 sq. mi., which is approximately that given by the

USACE study if all drainage areas above the Ashokan
Reservoir are excluded.

b. Discharge at Damsite

Maximum known flood at damsite: 32,500 cfs.
(Indicated in permit application to have been measured in
1926, but noted in stability computations to have occurred
on nearby Rondout Creek.)

Total spillway capacity at maximum pool
elevation: Unknown, assume 32,500 cfs.

c. Elevation (ft. above MSL)

Top of dam: 46.5.

Maximum pool: 55.0 (estimated).

Normal pool: 46.5± (spillway crest).

Upstream sluiceway invert (see group h, sub—
• paragraph 1 below): 15,25.

Downstream sluiceway invert: 15.25.

Streambed at sluiceway outlet: 14.25 (approx-
• imate).

• d. Reservoir Length

J Normal pool : unknown.

Maximum pool: unknown.

e. Storage (acre—feet)

Normal pool: 826.

Maximum pool: unknown.

f .  Reservoir Surface (acres)

Normal pool: 140.

Maximum pool: unknown.

• • —5— 3
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g. Dam

Type: Concrete gravity; eight monolithic
sections keyed vertically to each other and keyed hori-
zontally and anchored to rock foundation.

Length: 346 feet (excluding auxiliary
side—channel spillway).

Height: Variable; ranges from 14.5± feet
near left abutment to 3 2.0± feet close to center.

Top width: Round crested; nominally 8 feet.

Side slopes: Vertical upstream face; 1.45
vertical to 1 horizontal on downstream face.

Cutoff: Concrete base of variable thickness
is keyed and anchored into sound rock. No cutoffs are
indicated in design drawings.

h. Diversion and Regulating Structures

1) Tunnels:

Type: Two low-level, circular conduits 3.5
feet in diameter. The centerline of one is located 135
feet from the right abutment; the centerline of the other

V 
is 145 feet from the right abutment.

Length: Approximately 28 feet along the
centerline

Closure: Manually operated, vertical gate,
manufactured by the Ludlow Valve Company of Troy, N.Y.

Access: Neither the sluice gates nor their
controls are accessible, except perhaps by boat if water
is not going over the spillway.

• Regulating facilities: 2—inch x 2—inch cast
iron operating nuts are located 5 feet below crest on up-
stream side of dam. They are supposed to be operated
manually with a wrench from the top of the dam. No
equipment for turning the nuts was readily available at
the site.

2) By—pass channel:

Type: Open channel cut through vertical rock
banks about 15 feet upstream of right abutment. The channel

—6—
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• leads from Esopus Creek, east to the site of the old
Diamond Mills Paper Company.

Length: Unknown. Approximately 1200 feet.

Closure: None.

Access: Via private road east of Esopus Creek.

Regulating facilities: There used to be two
vertical rising sluice gates across this channel about 50
feet downstream from its opening on Esopus Creek. The
controls for these gates have been destroyed and the gates
are inoperative.

3) Turbine generator penstock:

Type: 5—foot diameter steel pipe with intake
approximately 9 feet below spillway crest . This pipe leads
from the downstream end of side—channel spillway to the
turbine house located below the left abutment.

Length: Unknown. Approximately 50 feet.

Closure: Vertical lifting gate.

Access: Wooden stairs (in disrepair) lead
from top of cliff to left abutment. Controls for gate are
on top of left abutment.

Regulating facilities: The gate is closed.
The controls used to regulate the gate are electrically
driven. There is no source of electricity and the con-
trols themselves are in disrepair.

i. Main Spillway

Refer to Item g above.

j. Auxiliary Spillway

Type: Concrete gravity, side—channel . Keyed
into main section of dam. Flat crest, nominally 4.25 feet
wide. It forms the left abutment of the main section of
the dam.

Length of weir: Approximately 30 feet.

Crest elevation: Approximately 48.0.

—7—
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Gates: None-.-

Piers: None.

k. Regulating Outlets

Refer to Item h above.

•1
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SECTION •2

ENGINEERING DATA

2.1 Design

A moderate amount of engineering design data
is available for the dam structure itself, but very little
could be found for the appurtenant structures such as the
turbine generator facility and the by-pass channel. The
main sources of data are:

a. “Application for Construction of a Dam” filed by
Diamond Mills Paper Company and Martin Cantine Company,
both of Saugerties, N.Y., with the New York State Depart-
ment of Public Works, Division of Engineering. (Refer to
Appendix E.) The approval date on the document is 15 March
1929. In addition to containing information on the dimen-
sions of the dam, watershed, impoundment, etc., an attach-
ment to this document contains a stability analysis for
overturning. It is of interest to note that in the analy-
sis the hydrostatic forces due to impoundment are shown
acting on the downstream face of the dam; the results of

• the analysis are obviously incorrect. In the analysis a
flow of 32,500 cfs is assumed to be passing over the dam
with a depth of 14 ft. This was the design flow that was
used originally.

b. A set of twelve (12) drawings showing details for
• each of the following:

i. Average sections (6 drawings)

ii. Rock lines (1 drawing)

iii. Plan showing locations of anchor holes (1
drawing)

iv. Sketch of dam profile (1 drawing)

v. Details of expansion joints and some approxi-
mate estimates of drilling, excavation, grout and concrete
quantities (1 drawing)

vi. Details of the sluice gate (2 drawings)

Except for the latter two drawings which were
prepared by the gate manufacturer, all other drawings were
prepared by Mr. F. Van Voorhis of the Diamond Mills Paper
Company.

—9— 

V~~~~~~ 
~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

• ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



Some of the drawings and parts thereof are
presented as Plates II through V in this report.

c. A set of general specifications (refer to Appendix
E) regarding concrete mixes, steel anchor rods, stream di-
version (hydrology), etc., also prepared by Mr. Van Voorhis..

Except for the incorrect stability analysis
referred to above, there are no structural design or
hydraulic/hydrological computations available.

d. Some information concerning the foundation mate-
rials may be obtained from Mr. Van Voorhis’ cover letter
to the State Department of Public Works that accompanied
the application referred to in Item a. above (refer to
Appendix E ) .

2.2 Construction

There are no formal construction records avail-
able for either the dam or any of its appurtenant structures.

2.3 Operation

V There are no formal records of operation or
flow discharges at the dam site available. Information
regarding flow of the Esopus Creek at Saugerties, N.Y. is
contained in Hydro1o~ic Flood Routing Model for Lower Hud-son River Basin, a 1977 report prepared for the U.S. Army
Corps of Engineers (USACE), New York District, by Water
Resources Engineers, Inc., Springfield, Virginia.

Because of the unresolved question of owner-
ship, there is no formal program now in effect for opening
and testing either the two sluice gates, the turbine pen—
stock gate, or the by—pass control gates. In fact, visual
inspection of the site suggests that none of these controls
could be operated in their present condition.

Although no formal records of operation or
flow discharge are available, information regarding these
items was obtained from interviewing some long—time resi-
dents of the area. Mr. William Morgan, 70+ years old, V

residing in a house less than 200 feet from the cliff
overlooking the r ight abutment , informed us that when the
Martin Cantine Company was in full operation (more than
10 or 15 years ago), the water level of Esopus Creek reg-
ularly fell below the crest of the dam. He said that
during the week, water was led through the turbine house
in sufficient quantity to lower the impoundment so that
there was no overflow. On weekends, the gate was closed
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and the water again rose to overflowing. He also noted
• that since the Martin Cantine Company ceased operations,
• the water level has never dropped below crest elevation.

This would suggest that the gates have not been operated
• in that period of time.

Mr. Morgan also indicated that he had seen
the water level at times of heavy flood extend well above
the “VI” (6-foot?) mark painted on the right abutment.

Additionally, in a letter dated 20 June 1977
from Mr. Robert P. Schirmer, attorney for the Partition
Street Corporation, to Mr. George Koch, New York State De-
partment of Environmental Conservation (NYSDEC ) (refer to
Appendix E) it is acknowledged that the Martin Cantine Corn—

• pany lowered the water level about 10 years ago, presumably
by operating the turbine gate, the sluice gates,or both.

2.4 Evaluation

a. Availability

Engineering data were available from NYSDEC
and the New York District of USACE. Other potential
sources of information, specifically the owner, are not

• readily accessible because of legal implications.

b. Adequacy

Although the nature and amount of the formal
engineering data available are limited, when taken in con-
junction with the results of the visual inspection and in-
terviews, they provide a basis from which assessments of
stability and overtopping potential may be made.

c. Validity

On a whole, there is no reason to question
the validity of the data that are available. However, some
items are inaccurate or incorrect. For example, the stabil-
ity analysis performed by Mr. Van Voorhis is obviously in-
correct. In the application for permit to build, data re-
garding the size of the watershed area do not agree with
the information given in the USACE report; this inaccuracy,
however , can be explained. The elevation of the side—
channel spillway at the left abutment is incorrectly given
as being the same as that of the main channel spiliway.
Finally, none of the elevations shown on the drawings refer
to MSL. This is not an error since the MSL reference ele-
vation is given in a note, but that note occurs only on
Plate II; consequently, the elevations given on the other
drawings could be misleading if Plate II were not at hand.
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SECTION 3

VISUAL INSPECTION

3.1 Findinq~s

a. General

The dam is located in a small canyon, natu-
rally carved by the Esopus Creek through black and gray
shales. The channel bottom is approximately 60 feet below
the top of the cliffs on the right, and about 45 feet below
the top of the cliffs on the left. There is a highway

• bridge spanning the Esopus Creek about 250 feet upstream
of the dam. Figure 1, Appendix D, shows a panoramic view
looking downstream towards the dam from the highway bridge.

Access to the right abutment is not possible
on foot. Access to the left abutment can be gained via
a badly maintained and deteriorated set of wooden stairs
and walkway. The left abutment consists of a side—channel
spillway, a stepped concrete pier, and a control platform
for a gate that leads to a turbine generator located in
a turbine house downstream of the pier. At the time of
the inspection the structures of the old Martin Cantine
Co. were being demolished and the site was being cleared
for future development of unknown nature. The turbine
house remained untouched.

The cliffs evident in Figure 1 decrease in
height rapidly both upstream and downstream so that within
a short distance (less than about 1000 feet), there is a

• flat shoreline. Upstream from the dam and the highway
bridge is a small recreational area and beach (Fig. 2,
Appendix D). Immediately downstream there are a number
of residences and docks (Fig. 1, Appendix D).

On the day of the inspection, water was flow-
ing at a depth of from 3 to 6 inches over the main spill-
way. There was no flow over the side—channel spillway.
Attempts had been made to have the impoundment level
dropped below the crest elevation, but because of legal
implications, the alleged owner was reluctant to do so.
(Refer to Appendix E. )

b. ~~~
Because of the flow of water over the main

spiliway, direct observation of the dam structure was not
possible. However , even with the flow of water , it was
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apparent that the concrete face of the dam is badly cracked,
scaled and spalled (Fig. 3, Appendix D; also Overview pic-
ture) . Construction joints between the monoliths appear
to be open to a significant depth (Fig. 4 , Appendix D) and
spalling on the joints at some sections along the crest
has left what appear to be V-notches (Figs. 5 and 6, Appen-
dix D ) .  The monoliths at some sections appear to be offset
horizontally 6± inches; however, it is difficult to tell
whether there is actually an offset or whether there appears
to be an offset because of the large amount of spalling
that has taken place (Figs. 6 and 7, Appendix D). At some
sections along the spiliway crest it is apparent that a
large amount of spalling has taken place (Fig . 24 , Appendix
D ) .

The right abutment of the dam is not accessi-
ble directly. It was viewed from a distance with a pair
of high powered binoculars. It was apparently in good
condition. There is a set of water marks (Roman numerals)
that have been painted in yellow on the right abutment.
Water stains indicate that the water level has reached the
“VI” mark (6 feet?) ,  but there is no record of who painted
the marks there or what they mean.

V 

The left abutment, as indicated previously,
consists of a side—channel spillway, concrete pier, and
control platform and gate leading to the turbine generator
(Fig. 8, Appendix D). Observations on each of these struc-
tures follow.

i. The side-channel spillway appeared to be in
very poor condition. The concrete is severely scaled and
spalled on the downstream face and seepage is clearly vis-
ible coming both through the concrete and under the spill-
way structure (Figs. 7 and 8, Appendix D). The junction
with the main spiliway section is badly eroded and there
is a large longitudinal crack at about the main spillway
crest elevation running the length of the side—channel
spiliway (Fig . 8, Appendix D ) .

ii. The concrete pier which supports the downstream
end of the side—channel spillway, and the control platform
and gate that leads to the turbine generator , shows signs
of moderate spalling (Fig. 9, Appendix D) and severe ero—
sion at its base (Fig. 10, Appendix D ) .

iii. The gate control platform is in good condition.
The access to it is via a wooden stairway and bridge . The• basic support for this access structure is a steel frame
which seems to be in satisfactory condition, but the wooden
boards are rotten and both the stairway and the bridge are
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overgrown with vegetation. (Fig.- 11, Appendix D.) The
iron handrail and stairs leading from the control gate
platform to the side—channel spiliway crest are rusted
out and could not be used safely. On the day of the
inspection water was not flowing over the side—channel
spillway. There was still water behind the spiliway
which submerged the vertical l if t  gate so that only t..a
trash rack was visible. The gate controls are rusted
and inoperative (Fig . 12, Appendix D ) .  They are appar-
ently driven by an electric motor and belt system but
there is no electrical supply at or near the gate plat-
form, so the gate cannot be operated. Even if there
were an electrical supply at hand it is questionable
whether the gate controls would work.

c. Appurtenant Structures

There are two structures appurtenant to the
Diamond Mills Paper Company Dam:

i. Turbine generator house.

The gate at the left abutment leads via a
steel penstock into a turbine house that is located ap—

V proximately 25 feet below the main spiliway crest eleva-
tion (Fig. 8, Appendix D). The stairway leading from the
cliff on the left side of the channel to the turbine house
is in very bad condition. The building itself appears to
be unsafe and in imminent danger of collapse . The upstream
and left channel walls bulge and there is substantial leak-
age through them into the building . The floors are wet
and covered with silt. The equipment itself is rusted and
generally in disrepair (Figs. 14 and 15, Appendix D). The
two penstock outlets leading to the tailrace are deterio—
rated (Fig. 16, Appendix D ) .  There is some discharge com-
ing from these pipes even though the gate to the turbine

• is closed; this indicates that the gate is probably leak-
ing . Furthermore, the penstock in the turbine building
is leaking through pinhole(s) just above its connection
to the turbine nozzle chamber. There is substantial seep-
age coming through the rock foundation under the turbine
building. This is evident in Figure 16 both by the wet
spot on the pipe in the foreground and by direct observa-
tion of the seepage coming from the wall between the pipes.
A close—up of this seepage is shown in Figure 17, Appendix
D.

ii. Sluice tunnels.

There are two 42—inch diameter sluice pipes
that run through the fourth monolithic section from the
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right wall of the channel (Fig. 18, Appendix D). They are
located approximately 135 and 145 feet from the right chan-
nel wall. Because of the flow over the top of the spillway,
it was not possible to see them clearly; however, from a V

• vantage point as close as one could get to the downstream
face, it appeared that little if any water was discharging
from them (Figs. 18 and 19, Appendix D). According to the
design drawings the turning nuts for the gates controlling
flow through these pipes are located 5 feet below the crest
on the upstream side of the dam. (Refer to Plate IV.)
There was no way to access these turning nuts; they were
not visible and the extension wrenches required to turn
them could not be found.

d. Foundation

Because of the flow of water over the spillway,
the foundation of this structure was not visible. For the
most part, the rock in the area (channel walls, downstream

• outcrops) is shale, and in certain locations it is highly
fractured (Fig . 20, Appendix D). Several deep, near—vertical
cracks were observed in the rock above the right abutment.
Some clay was noted on the banks downstream of the right
abutment. It would not be surprising if there was substan-
tial seepage beneath the dam; one local resident (name un-
known, reliability questionable) maintained that there is
a “space” under the dam.

e. Reservoir Area

The reservoir area just upstream of the dam
up to the highway bridge contains near-vertical walls to
an average height of about 20 to 30 feet above main spill-
way crest elevation on the right bank and 5 to 10 feet
above spillway crest elevation on the left bank . These
heights recede rapidly from the banks upstream of the
highway bridge so that there is a large area of relatively
low—lying ground just upstream of the highway bridge. At
crest elevation, this area is approximately 45 acres.
If the pond were to reach the cliffs, this area would be
approximately 98 acres.

There are some recreational fac ilities in the
low—lying upstream areas (Fig. 2, Appendix D). The banks
are heavily wooded and vegetated, and there is no evidence
of slope failure. About ½ mile upstream from the highway
bridge, the cliffs approach to within 350 feet of each
other again, and the Esopus Creek is confined by both banks.

A feature of the reservoir area behind the
Diamond Mills Paper Company Dam is the by-pass channel that
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has been cut into the right channel wall about 15 to 20
feet upstream from the right abu tment . This cut is barely
visible in the Overview Photo by the way the vegetation
on the cliff is displaced inland, away from the stream.
The inlet to the by—pass channel is also just visible on
the right side edge of Figure 1. As mentioned previously,
this channel led from the Esopus Creek, through the Diamond
Mills Paper Company property, and exited farther downstream
on Esopus Creek. Visual inspection of the channel revealed
that it contains a control structure with 2 vertical lift
gates approximately 50 feet from the inlet. The gates are
closed and the controls have been wedged. It does not ap-
pear that they could be opened even if the opening mecha-
nism were available; it is doubtful that they can be re-
paired. The channel itself is littered with debris and
contains a good deal of silt. What water is in the channel
is stagnant. Downstream from the control gates the channel
is overgrown with vegetation and it has apparently not been
in use for quite a long time.

f. Downstream Channel

Immediately downstream of the dam, there is
an energy dissipation apron composed of massive blocks of
rock and natural bench outcrops (Figs. 21, 23 and 24, Ap-
pendix D). Farther downstream, the channel widens. There
are numerous boulders in the stream and a lush growth of
trees along the banks (Fig. 22, Appendix D). There is no
significant amount of debris in the downstream channel.
As is evident in Figure 1, the channel widens and the cliffs
receded sufficiently about ¼ mile downstream for docks and
houses to be built on the banks of Esopus Creek. These
structures would probably be destroyed or severely damaged
in the event of a dam failure. In general, the cliffs
along the channel appear to be stable, although in certain
areas the shale is badly fractured, and there are talus
deposits and evidence of mass wasting.

3.2 Evaluation

The Diamond Mills Paper Company Dam appears
to be in poor condition structurally. It appears to be
leaking badly. The left abutment is in danger of collapse
in the near future, especially if it is subjected to the
Spiliway Design Flood (SDF). Because the dam and its ap—

• purtenant structures have reportedly not been maintained
for a long period of time (at least 10 to 15 years) the
control structures have fallen into disrepair such that
it is doubtful whether they can economically be made to
function properly again. Visual inspection of this dam
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disclosed the existence of many serious conditions that
could threaten the safety of the people living downstream,

I such as the potential for one or more components of the
left abutment area to fail.
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SECTION 4

OPERATIONAL PROCEDURES

4.1. Procedures

There are no established operational proce-
dures on file with NYSDEC. Therefore, in view of the fact
that ownership of the dam cannot be established, it must
be assumed that no operational procedures exist. Even if
such procedures could be found in the records of past
owners, it is doubtful whether they could be implemented
because of the condition of the control structures them-
selves.

V 

4.2 Maintenance of Dam

Based on the information obtained , we infer
that the dam has not been maintained for at least 10 to
15 years.

4.3 Maintenance of Operating Facilities

We understand the operating facilities have V

not been maintained for at least 10 to 15 years. Mr.
William Morgan, a lifelong (70+ years) resident of Sauger—
ties, reported that it has been that long since the con-
trols were last operated and the stream diverted. It was
done at that time by personnel of the Martin Cantine Com-
pany.

4.4 Warning System in Effect

None.

4.5 Evaluation

There are no procedures now in eff ect f or
maintaining, operating or otherwise attending to the dam.
This probably stems from the ownership question. There
is also no known warning system in effect. The last time
there was a suspected danger to the dam (a fire at the
adj acent Martin Cantine Company Mill in January 1978),

V the Mayor of Saugerties sent a telegram to the USACE,
New York District, requesting helps (Refer to Appendix
E.) Such a procedure is obviously unacceptable in a
potential emergency situation.
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SECTION 5

HYDRAULICS/HYDROLOGY

5.1 Evaluation of Hydraulic Features

a. General

The turbine generator system is not considered
to be a hydraulic feature of the dam itself and, as such,
it will not be considered in this report. Further, there
is no information, design or otherwise, available about
it. Therefore, the subject here will be restricted to the
dam itself.

b. Design Data

The available data indicate that the dam was
designed to operate as an ogee type spillway. Severe de-
terioration of the concrete on the downstream face and on
certain sections of the crest, plus the fact that water
is continuously flowing over the spil].way, have resulted

V in a very undesirable situation. Deterioration can be
expected to continue due to erosion and cavitation. The
hydraulic performance of the dam will thereby be degraded.

The data available for the sluice gates and
tunnels may be of no value as we believe there is a good
chance that the gates may be blocked by silt, or may be
inoperative for mechanical reasons.

There are no data available for the gate con-
trolling the turbine penstock or for the gates meant to
control the by—pass channel leading to the Diamond Mills
Paper Company.

There are no data on the hydraulics of the
side—channel spillway.

c. Experience Data

No formal data or measurements are available
for any of the hydraulic structures.

1. Visual Observations

On the day of the inspection, the main spill-
way was passing from 3 to 6 inches of water. Water splash
was noted at various points on the downstream face and in
the monolith joints indicating the existence of cracks or
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spalls ( see, for example ,. Figs. 3, 4 , 5 , 9 and 18) . A
longitudinal crack was noticed on the upstream face near
the right abutment about 6 inches below the crest. Should
this crack develop to the extent that the crest is lost
in that area, the hydraulic performance of the dam will
be greatly altered.

Observation of the hydraulic flow control
systems indicated that it is doubtful whether any of the
gates can be opened or if the controls can be repaired.

5.2 Evaluation of Hydroloqic Features

a. Design Data

There were a limited amount of hydrological
data at the time the dam was being designed. The designer
applied stream flow records for nearby Rondout Creek to
estimate the “maximum known flood” for Esopus Creek at the
dam site. He used the 32,500 cfs flow of 26 August 1928
as his design flow, and designed the dam for a 14-foot
maximum height of water over the main spiliway. No other
hydrological data used in the original design of the dam
or its appurtenant structures are available.

b. Experience Data

In this study , data obtained from Hydro 1o~ ic
Flood Routing Model for Lower Hudson River Basin (USACE)
were used to establish the Standard Project Flood (SPF).
According to Mr. Thomas Smyth , hydrologist with the N.Y.
District , USACE , the Probable Maximum Flood (PMP) is twice
the SPF . In the Recommended Guidelines for Safety Inspec-
tion of Dams, Department of the Army, OCE, the Spiliway
Design Flood (SDF) for the size (small) and hazard (high)
classification of the subject dam is also one—half the PMF.
Therefore, for the Diamond Mills Paper Company Dam :

SPF = 52,260 cfs
PMF 104,520 cfs
SDF 52,260 cfs

Because of the extremely small reservoir to
drainage area ratio (approximately 0.22 square miles to
423 square miles or 1:1923) it was not deemed necessary
to route the SDF through the reservoir. The total SDF flow
was used to evaluate the overtopping potential and to ana—
lyze the stability of the dam . (Refer to Appendix C.)
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c. Visual Observations

Hearsay evidence of local residents puts the
height of maximum flood above the “VI” marking on the right
abutment. Although it was impossible to measure that dis-
tance accurately on the day of the inspection, it was esti-
matød to be between 6 and 8 feet. Water marks were observed
on the right abutment at levels which confirmed the hearsay
evidence of the local residents.

Local residents also claim that there is a
“sand bar ” just upstream from the dam. This would indicate

V that a large amount of sedimentation has taken place. In
addition to decreasing the storage capacity of the dam,
such sedimentation, if it has occurred at the upstream face
of the dam, would not only block the sluice gates but would
also impose additional overturning moments on the dam.
No measurements of siltation were made and no “sand bars”
were observed; however, the water was not clear enough to
see bottom from our closest vantage point.

d. Overtopping Potential 
-

The height of water (11.75’) going over the
spillway during the SDF will be less than the design height
(14’). Therefore, theoretically, the dam will not be over-
topped by the SDF. Back computation reveals that it will
pass approximately 65 percent of the PMF.

e. Spillway Adequacy

Theoretically, according to our computations,
the main spillway is adequate to pass the Spillway Design
Flood. However, that height of water over the main spill-
way would substantially raise the water level at the left
abutment and possibly overstress either the side—channel
spillway, the penstock gate or the support pier. There
are no design computations available for any of these
structures. In the absence of design computations and -

•

based on their observed poor condition, it is reasonable
to assume that one or more of them will be overstressed
by the SDF. If failure should occur, the dam will be
breached at the left abutment.

f. Hazard Potential

Our inspection of the downstream shorelines
revealed several houses and docks at or near the banks of
the Esopus Creek within ¼ mile of the dam. About ½ mile
downstream on the right bank, there is a small cluster of
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homes, several two-story brick buildings (perhaps apart-
ments), and a water supply pump. On the left bank about

½ mile downstream there is a Village of Saugerties Sewage
Treatment Plant. Most of the buildings observed were per-
manent residences, and they and their inhabitants would
be seriously affected by failure of the dam. Consequently,
the “high” hazard potential designated for the Diamond
Mills Paper Company Dam is considered appropriate.
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SECTION 6

STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a. Visual Observations

Visual observation of the concrete gravity
v ructure disclosed signs of structural distress which
;~ay endanger the stability of the dam and its appurtenant
structures. These observations are as follows:

i. Spalling of concrete to a depth of from 3
to 6 inches over most of the downstream face of the main
spiliway section (Fig. 3, Appendix D) and along some sec-
tions of the spillway crest (Fig. 24, Appendix D). Some
of this spalling may be of an unreported gunite resurfacing.

ii. Longitudinal cracking over much of the con-
crete gravity structure at all levels (Figs. 3, 5, 18,
Appendix D). Because of the flow of water over the dam,
we could not determine whether these were structural cracks
or construction joints.

iii. Widening of monolith joints (Fig. 4, Appendix
D).

iv. Possible offsets of monoliths (Figs. 13 and
23, Appendix DY.

v. Seepage through and under side—channel spill—
way (Figs. 6, 7 and 23, Appendix D). Note white water at
base of spillway near pier in Figs. 6 and 23.

vi. Seepage through walls and inward bulging of
walls in turbine generator house.

vii. Inoperative condition of all control gates.

b. Design and Construction Data

Stability computations were performed as part
of the original application for permit to build (refer to
Appendix E). The analysis was performed for a 14—foot head
of water on the spillway corresponding to the maximum ob-
served flood of 32,500 cfs. As indicated previously, these
computations are incorrect because the hydrostatic forces
were taken to act on the downstream ( inclined) face of the
dam. There are no construction data available for the dam.
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There are also no data, design or construction, available
for any of the appurtenant structures except for 2 design
drawings of the main spillway gates. One of these drawings
is shown as Plate IV of this report.

The stability computations performed as part
of this report are found in Appendix C. The analysis was
performed for the SDF and its corresponding 11.75—foot head
on the spillway. Although the factors of safety resulting
from this analysis are lower than those recommended in the
OCE guidelines, they are based on very conservative assump-
tions and, as such, are perhaps unrealistically low. (Refer
to computations in Appendix C.) If the effects of tailwater,
foundation keys and foundation anchors are neglected, and
if full uplift pressure is considered, the computed factors
of safety are:

i. Overturning stability: 1.3

ii. Sliding stability: 1.0

iii. Compressive stress: >10

These, of course, are theoretical values. It is impossible
to assess the actual values at this time in view of the
present deteriorated condition of the dam.

c. Operating Records

There are no f ormal operating records for the
dam or any of its appurtenant structures.

d. Post—construction Changes

Although there is no formal record of the
change, the crest of the side—channel spillway at the left
abutment is approximately 1½ feet higher than the crest
of the main spillway section. The two are shown at the
same elevation on the design drawings. It is impossible
to ascertain whether this change was made during or after
construction.

e. Seismic Stability

The Diamond Mills Paper Company Dam is nomi-
nally located in Seismic Zone 1 according to the Algermissan
Seismic Risk Map. Although earthquakes that cause minor
dam Age can be expected to occur in this Zone, they are not
likely to have a major effect on low fundamental period
structures such as small, concrete gravity dams. Ordinar—
ily, a dam of such a type that is stable under static
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conditions is also- considered to be stable under earthquake
conditions in Zone 1. However , in view of the poor condi-
tion of the structures at the left abutment, it is possible
that even a minor earthquake may trigger failure of one or
more of those structures. No computations were performed
to determine the effect of earthquakes on the subject dam
and its appurtenant structures.

1 1
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SECTION - 7

ASSESSMENT , RECOMMENDATIONS AND REMEDIAL MEASURES

7.1 Dam Assessment

a. Safety

A review of the available engineering data
and theoretical analyses based on these data seems to in-
dicate that the dam would perform satisfactorily under the
conditions set by the OCE guidelines. However, visual in-
spection of the system reveals that actual conditions may
be far different from those that formed the basis for the

- : theoretical assessment, and that the safety of the Diamond
- ; Mills Paper Company Dam appears to be marginal at this time.

This assessment is based on the observation of a number of
deficiencies of varying degree of importance. A summary
of these deficiencies is given below:

Structure Observed Deficiency

• 
V 

Main Spillway:

Downstream face Concrete deterioration
(very severe); longitu—
dinal cracking; possibly
large amount of leakage;
open joints; monoliths
possibly offset.

Crest Concrete spalling,
longitudinally and
at joints.

Outlet works Inoperative and possibly
beyond repair. Gates
may be leaking.

Left Abutment:

Side—channel spiliway Concrete severely
spalled and scaled;
erosion at junction
with main spillway;
obvious leakage through
and under spillway;
large longitudinal
cracks.

—26—
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Outlet works Inoperative and pos-
sibly beyond repair.
Gate probably leaks.

Step—tapered pier Severe erosion of con-
crete at base; moder-
ate spalling on steps;
large crack at base.

Turbine generator house Walls bulging inward; V

obvious leakage through
‘zpstream wall and wal].
bordering on left side
of channel; leakage be-
neath foundation and
erosion of foundation
materials; leakage
from penstock pipes.

Access structures Wooden boards on bridges
and stairways leading
to gate control platform
and turbine generator
house are rotted and
overgrown with vegeta-
tion. Steel rail lead-
ing to side—channel
spillway rusted out.

By—pass Channel:

Channel Choked by sediment and
debris upstream from
control section. Over-
grown with vegetation
downstream from control
section.

Controls Inoperative and prob—
ably beyond repair.

Other:

Operation procedures None.

Maintenance procedures None; no responsible
party in charge.

Emergency warning procedures None; no responsible
party in charge.
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Channel In some areas along
the crest of the c l i f fs
near the dam (most
pronounced at right
abutment) , there is
no fence to prevent
people from inadver-
tently walking or
driving off the edge
of the cliff into the
channel .

Because of these deficiencies, the safety of
the Diamond Mills Paper Company Dam can be seriously ques-
tioned.

b. Function

Since the original purposes of the dam (to
generate power for Martin Cantine Company and provide water
to Diamond Mills Paper Company for industrial processes)
are no longer relevant, and since the dam is not needed
for flood control and does not provide a major impoundment
for recreational purposes, it is questionable whether the
dam is needed any longer. There is a possibility, however,
that farming interests upstream require the backwater ele-
vations for irrigation purposes. (Refer to letter from
Mr. Schirmer to Mr. Koch dated 20 June 1978, Appendix E.)
In any case, further need for the dam should be evaluated.

c. Adequacy of Information

The information available to us was adequate
to make a preliminary assessment of the main section of
the dam. There were no data av..~.lable for an assessmentof the by—pass channel near the right abutment or the
structures composing the left abutment. The visual in’
spection, however, disclosed many deficiencies in each of
these components that altered the preliminary assessment
made on the basis of design data alone .

d. Urgency

There is an urgent need to perform a detailed
investigation of the subject dam and its appurtenant struc- —

tures, to evaluate more exactly the seriousness of the de-
ficiencies noted, and to reassess the safety of the dam
in light of this evaluation. If the deterioration of the
structures noted in Gection 7.la is allowed to continue,
it is our opinion that the dam will eventually fail even
under less than SDF conditions. It is also our opinion

V 
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that these structures may fail even in their present state
of deterioration and disrepair should the SDF occur . There-
fore, the recommendations presented below should be imple-
mented immediately.

e. Necessity for Further Investigation

Further investigations are necessary to assess
more precisely the seriousness of the deficiencies noted
in Section 7.la. This investigation should include but
not be limited to the following:

1. Establish which , if any, of the control struc-
tures can be operated.

2. Inspect the upstream and downstream face of
the main structure without water flowing over the dam.

3 • Determine the amount of leakage that takes
place through monolithic joints and under the dam.

4. perform a detailed inspection and evaluation
of the competence of the left abutment area including the

V side—channel spiliway, the step—tapered pier, the penstock
and penstock gate, and the turbine generator house.

5. Reassass the safety of the dam in the light
of the results of the investigation and determined the need
for, and type of, mitigating measures.

7 • 2 Recommendations

In order to perform the investigation recom-
mended in Section 7.le satisfactorily , it will be necessary
to lower the reservoir substantially. This, of course,
will, entail the operation of either the gates controlling
the two sluice pipes in the main spillway, or the gate con-
trolling flow through the penstock at the left abutment.
In either case, there is a possibility that, once opened,
the gates may not be able to be closed either because of
mechanical difficulties or because of sedimentation at the
closure face. Alternatives, therefore, should be consid-
ered prior to diverting the stream in the event that the
gates require repair. Of course there is a possibility
that the investigation may reveal that the entire structure
needs to be replaced, or that the dam can be removed with-
out replacement. In those cases, repair of any of the corn—
ponents would be unnecessary.

If the gate at the left abutment is used to
lower the reservoir, there is an additional danger that

—29—
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I
the turbine generator house may be lost because of the poor
condition of the penstock pipe and flow system in that
structure . Therefore , if lowering of the reservoir is to
be accomplished by opening the gate at the left abutment,
a detailed investigation of that structure and its associ-
ated piping and controls is recommended prior to such
lowering.

A recommendation for immediate action is that
fences be built near the cliffs on the site of the old
Martin Cantine Company Mill and on the opposite side of
the channel above and upstream from the dam to prevent the
public from inadvertently walking or driving off the cliffs.
This fence will also serve to keep people, especially chil-
dren at play, away from the dangerous stairs, walkways and
turbine house at the left abutment.

Before any of the above recommendations are
implemented, an att ampt should be made to resolve the own-
ership question . All, legal implications of the proposed
actions should be established, including the legal rights
of any farmers upstream for irrigation water (Refer to let-
ter from Mr. Schirmer to Mr. Koch dated 20 June 1978, Ap—
pendix E). However, we recommend that the lake be substan—
tially lowered before the end of October 1978 for a proper
engineering evaluation of the structure.
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CHECKLIST

HYDROLOGIC ANt) HYDRAULIC DATA

ENGINEER ING DATA

N~1~ OF DAM: n me-.nIi M f l I  
~~~~~~~~~ ~~~~~~~~~~~~~~~~ 

NDS ID NO.: NY 89

RATED CAPACITY (ACRE-FEET) 826 NYS DEC ID NO.:210-829

ELEVATION TOP NORMAL POOL ( STORAGE CAPACITY) : 46.5

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY): 46.5

ELEVATION MAXIMUM DESIGN POOL: 60.5

-
~~ ELEVATION TOP DAM: 46.5

CREST :

a. Elevation 46.5
b. Type Ogee
c. Width Rounded-crest - approximately ~ f eet
d. Length346 

~‘çe~ 
V

e. Location Spa.llover ~ntire length r~f d~ m
f .  Number and Type of sates None

OUTLET WORKS :

a. Type 2 - 42 ” diameter sluice DiDes with control
b. Locat2.on 4DprO~r i f f i A~~a’1y ~ Ic’ ~~~A 1A’~~~ ~~~~~ ‘‘~j !’t ~itwsnt.c. En trance ~.nVerts Elevation 15.25
d. Exit inverts Elevation i~,5.25e. Emergency draindown c~.lLties 2-42” diameter r it es r

60” diameter penstock pipes at left abutment
HYDROMETECROLOGI CAL GAGES:

a. Type -

b. Location -

c. Records -

MAXIMUM NON—DAMAGING DISCHARGE: 32,500 cfs (Design)
OUTLET WORKS: There is a vertical sliding gate with trash rack

grill~~~~~V Vthe.. -.l,ef ~ abutment ~1lat l~ead.s to- -the .penstack of a
27” Smith-Mccormack turbine generator located below the left
abutment . No information was available on this facility.
The penstock inlet pipe was unaccesible as were the two out-
let pipes. They appeared to be approximately 5 feet in di-
ameter . The gate is controlled electrically but the motors
and mechanical drives are inoperative.

OUTLET WORKS: There is a by-pass channel approximately 15 feet
wide cut through the cliffs just upstream from the right
abutment. The control gates of this channel are inoperative.
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CHECKLIST - VISUAL INSPECTION

I
~~~~ ~~~~~ • V . ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

V .~~~~ V~~V_____ V V _ V_ ~~ - - - — —  VS 

_~ V~ VS ~~~~~~~~~~~~ V ~~_VS~~~ [_ - V S  V S V~~~~~~~~~~~~~ V _ _  - - — -  - ~_ VS — — - V~ 

— 

(

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



— 
- - — - ----- ~~--~- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~ VS

I 

0

1 

1

U, 

-

~~~~~~~~~~~~ ~~~~
+‘ 1 4 1 4— s-I _, UI 4) 4) -I--f

- ; “S 
‘~~ 

a ‘s-i
• 1--i ‘4-4U) o

>5, -‘-4 (U
>5’ 4’ ‘-I 2 2 gO

o .. • •
N ~~~~~~~~~~~~~~~~~~~ z

‘- I ‘S

0 Cl)
d 44

- -s-I (1) H C.)
0 >5 U
U (U ‘~$4 04 U)

14 1) 0 (1-
14
a) a’. 4) —

4) CM E
CU 44 .r4 ~$4 s-I _

I) ‘ Es 0 4 )  ~14 ($3 U)
U) C) 0 44 4)

s-SI .1 d -‘4 to a o ~~
. -.-

~-4 C 0 4.4 .i-~ (1
-‘4 C U 0 Es 1--I -‘-I

1- 4) 0 4) ~~C. ‘ -i-I 4.) 04 N (U
10 E Cl) 44 E

‘0 (U d (U N
O 0 >5 1 4 0  ~ s-I
a ~1-) -‘4 0 so
go c “-i — s-SI - 4 4 4 4  2 Cl) U)

-s- I C 0 Cl) U) go 0
0 4) • 14

Os E. I

V 

~~~~~~~~~~~~~~ T~~~~~~ V V V V S VS~~~~~~~~ V~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~



r _ _  

- 
--~—---~ ~~~~~~~~~~~~~~~~~~ V _~~~~~~~

4.

—
>5i O

s--I- .‘4U) .0 -5.’Z go -i-40 . 0 1 0— o.c c dEs 1 4 0 0  (U
4

,~4 E
4J ~

U) ‘-h I d
~~ --4 0 ) 4) 0) ( U u) 4 4 •
0 0111U s-SI 1-5 1 4 0

4) 0 0 4  ( U 4 . ’
4 ) 0

c
5 0 4 ) 4 5  04 9-i0 .~~~s-~~-’4 (0
0.0 -U(/3 ( U d  -i-) d
01- -s-f 0 ( 0
01- U
5 0 . 0 1 4  14
0 4 4 )  0 ) 0

ri I 4 4  a )0 ,
>10 (0 O E

0 -s-I
— — 

4-4 U)
‘4-I 4)

‘0 I W I  •- 01- 1-s WU) u c  s-i ~—4 -,-I 0)- d( 
~~ $42 

14~~~~O C / ) ( U 4 5 r — I  ‘0 .14 -rI 4 5 4 5
41 .-I d .~~ CU (0 -i-SI -—. d 4J d s O d -  > 4 0~~‘0- s-I r~ E s-I .d Os m 5 0 0 4 ) 1 1  r - I ( 0 d
d - ’- 4 1 0 u)  ~~ ‘I0 4J 0 )  0 O ’—I 04 s-I 1-4~~~

1~~ Z ~~ 04 . — I 1 4 4 5  C) 4-’ .d >5, 0- CU ’s-i
4-s 0 ~~~~~~ 4) 4.’ -’-I U ) d l )  0) 5 5 1 0 1  i’ 1--s

0 0 
~ 4)- 14 14- (0 .d I) ‘-4 .0100  d E o 3

( 0 4 )  0 U )  1)~~~ZU) s--I 4) - U O . 1 4
~~ V~~~~~ >4 4  0 - r I> , 0 ) 0)  01(1) 0

. d d da) 0 ~~ 0 0 04 1 - . s O d l  0
0 1 ( U U 0 ’ 4 4  .Q .d sO—.. 45 U ) 4 ) C U f  d 1-s

• I > 5 - 0 4 ) 9  0
~ C ) 4  0. ‘-. -s-I 15.5 45 14 s-I
1--s ~~ U a) 45~~ .d U  4) 4 ) d a )  C a ) Q . ’ 4“S .d W . Q U ’ s-i .d ‘-1 01’s-i s-I d -.-f 4.1 4) .00

“ 01.14 (0 -s-l W .0 • d (U s - I  1-4 012 U) s-l ~ . s - l 0 4 ’ 4 5~~~ . ‘40 )  5544 0.0 0 ‘00 4 ) 0 )44 ’s-s --- 1 -- sO d O l d  . d d  -‘-I 45 W ’-I
U 01 44 -i-f 15 0 14 -~~~~~ 9 ~~~~ > 0

04s-4 .-l s-4 ( 0 4 ) - s - I - U 04 4 ) 4 ’ d >5 . 1 4 0 )
4 ) ( 0  s—I > 1- 4 04 45 ‘0~~~~~O 0 0 ) 1 0
4 ) E4 .’ W ~~ -‘-4 00 .  O d  -s-f .Q -s-4 0 0 ( U d
C O 0 ) C U 4 - ’  Ot o . d (U 2 0  C O C U 4 4 Z  .-~~E t o

0~~~~~ U)
2 4
0 0 4
H U) Es

U)
4J

~~~

,_3 H 2 Es4 0 4
C O Z

0 2

____________________ 
-
~~ V

I_
VS

__
— V V V VS ~~~~V V V S V S V__V V~~~ - -VS ——  - 

~~~~~~~~~~~~~ ~~~~~ ~~~~~— --- ~~~~~~ ~- - VS VS



F —
~~-~~~~~~~~~~ 

- 
-~~~~ --

- VS ~~~~~~~~~~~~~~~~~ -~ 
V VSVS

U)
2
C
H
Es
4
0
2
U)

0
U

0
U) 0;

0-
-s--I

U) 4)
_ _ _ _ _  _ _ _ _ _  _ _ _ _ _  

0 
_ _ _ _ _  _ _ _ _ _— 

I> ,  03 
-

~~V = )) s..4 .14 45 .-I ‘44 1
m I O P )  0 ~~.-I 001

U) 4 ) (0 4.) €0 0 ( 0  1.1 4.1 s--I
2 1 09-4 (0 II 4) .Q E 0 r-I 4)~~ I E~~~1--s o
4 14 14 O- d ( U C l )  44~~~~U ) . 0  O C U 0~~0 c~1 O ’s-s~~ 0 — 0~~ 0 1 0 ) 0 4  u

‘1-4 0 0  ‘-4 4 ) > 5~~~~~~- ’ 4 ( 0 4 ’  d 0 ) 0 1 :>
>4 f U) 0 (0 0 d  ~~9-i 0 O  -‘-I - d

z d -s-I dP gO d ‘ t o ( 0 4 4 O ’ s - s 4 ) Z  .14 > , 4 ) O ,~2 ‘I-I 0 - 4 W ~~ -s-4 a) 9-4 Z O) -s-l .Q
0 0 — ,—I 1-.i (’~~ 4) 1 0 0  4 ) 1 1 0
Cl) Es ‘- d • ~~~~~~~ .d .Q s--I • ( 0 ( 0 . d  0 

V

4 
( 0 a ) 4 J.’4~~~ 4 .4 4 4 ( 0  •U) ( 0 4 5  0 . 0 2 0) 1 4

> 011-..~~~E 0 - ’ 4  4) 4-’ >1 • 0 0 )
CM ~~ 0) - - I 0 $-4 s-I 0 1 E 1 4 0 ) 0 C U C 1 ’ 4 a )  010 d 4 5

~~ 0 4 ) 4 4  d C U 4 5 U -  E d 4 5 1 - 4  2 4)  ~~s-4 4)
Es 44 U) 4) (0 4 5 1 4  O W O I - 1--i 0 1 4 - 0 ~- 4 4 5 0 0 1 . - 4  V

U) ~ 14- d  4 ) 4 )  s—4 1-4 0 . 0 $ - I ’-1 s-I 4) s-I 0) l-~~~~.0
0 4 ) 4 4 1 4 1 0 > 5  4.’~~~ 4 ) ( 0 4 4 > 5 d  ‘ t o W  0 -s- I

r~ .- >s - I a) 0 0 ) 0 )  E9 - 4 4 5 0  0 1 0 04 1 4 4 4 0)
‘~~ s -i, 4)~~~~~> 5 0  ~~~ d d O  d 4)~~~ 

(U 0 ) 0 ( 5 9-4 - ’SIU) 0 -s-J O O~~~014~ O 0 )~~~ U) .0 >5
.14 - 5 . 4 1 4 0  II-5~~~~ N 41- s-I ‘ - 0 1 1 4 1 4U >‘ ,0 10 W 1 0d  - r I 4 ) - 4 -~ ’-4 > I d d~~~~~~~ 4 ) 4 )  4)

%s - ’ - 1 d 1 4 4 )  E 4J 1-, E ( 0 1  1 4 4 ) O 0 4 4~~~4 ) . d W ( U~~ ~~~d W C M  0 0 0 0 4 s  W Q , ’ - I O ( 00  0
V > E#10 2 0 0 1 —f 2 0 ) 4 - ) 0 ) - .  >- 0 €O 0~~~~Z 2

H
0 4 Es

E4
2 2 Es
0 0 0 Cl) 2
“4 2 04 Es
Es Cl) I-I H 2

H

_ _  _ _  

h i  i i
>~~~~~~U) U)

U U) > 4  2 0

I 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~ --—~~~~~
-
~~~~~: : -  

_ _ _ _ _ _ _ _ _ _  

~~

- - - -

~~~~ _ :~~~~~i~~~~~~



--- V 
j

~~~~~_V___ VS~~~~~ -~~-—- -----

I

- 

~~~~~~~~ I! I ~~~~~~~~~~~~ 
.
~~~ 

_ _ _ _ _

‘ 0 0)  0 ) 1 0 >1,-I ( 0 ( 0 4 4  4 ) 0 4  s i-l W d l  0 4 —’ 0~~~~~ >5Cl) d s-I s-I 1--I . d d 4) 4 4  1 0 4 ) 0 1 1 4  W > u ~~~—I-) d45-’- I
2 ‘5-5 01 04)-s-I s-1 44 0 0 4 ) $ - 4 C U E 4 )  Wd ’0- W 0U) d C U O 4 4
4 I O d - I -~ 45~~~~~( 0 d  -s-SI E~~~~~~0 d  d d W 4 5  • 4 5 4) ~~~ (0
O ~I - s - I 0 1 ’ 0 ( 0 . Q~~~~4) 1 4 4) 4 5 4 5  1--i -s-I W € O i-~~€O 4J 14 W E D I 1-4 1-4I C/) d~~~~~4) W 0 1  4-i- P U ’ 0~~~~0U 9 - i .0 0..d ~~~d (U •~~~~ 4J -s-I 44 4)
>5. 2 0 0 1 - - s O 4 ) 0 4  45 -’-I .Q~~~~0 14 0 0 1  (0

0 .s-l ,-I 0 -s4 *5-I d 5d~~~ W 0 ) (O 1 - 4 d 0 1~~ d O  .0.0 0
ZO  .4.4 4.5 4 5 0 - s - I  .0 10 -lJ - , - I d E 4  4 ) a )~~4 • 0 1 . . -‘-1 1 1 ( 0 1 1 . - Id
0 Es 0 1--s O . 0 1 1( 0  . d 4 5 0 ) 0 3 - s - I  . Q 1 0O > 5 i(U 1 4-S C) 1 00 - s - I
Cl) I 4 4 ) 0 1 4 ) d 4 ) 1 4 1 4  >144 ’ S-s .s-I 1 5 4 4  O d 4 4  1--I
4 ml >5 0 1 ( 0>  0~~~~4 )41 ‘-l -’-I- W U U ) O - 4 4 0 ) 0 ) d 0 1  0 1 a ) ( 0 . d-.d 4-’E l  ~~ ~~~O 4 ) C U - 1 - l~~~~.d ‘0~~~ s-I .14 . 1 4 0 W  0 . 1 40  a ) 0 ) 1 - - 1014 ds-I

U) 0144 tO 5 5 5 5  45 d 4 - 4 - O U 1 - ’--4 04 4-S-s-4 -s-4 0 0)
U) 44 (1) -.-I $ - s 0 ) ( 0  do l -. .0 d 4-i- 4’ Q)’0- U 0 0 5 0 4 )Es 4) U) C U 4 ) 4 ) 0 4 a - r Is--I o O ( 0 d s - I 4 ) s - 4  ‘0 s - l E d  0 1 ( 0 4 )  4)
U) 4) 0 E45.d4)(0 s--I 4 4 s - f  .‘SI 041 s-I s-I d
~~~ .d ( 0 0 4 ) 4 ) 1 0 ( 0  0 ) 4 4 > 1  > 1--I~~ ~~~‘-4 >5I10 (0 a) 0 4 ) 4- I lC) c/) . d ) d 0 ) 1 4 d~~ 4 ) U ( U U~~~ 44 O 0 ( 0 ( 0 d - d  O d . - I  -4 -s-I E
Z 0-’ -‘-4 4.1 (0 ‘

~ 1 4 d~~~~d.Q O 0~~~ ) C U O  -‘-I - s - 4 4 ) E v - 4  00 ~- W  1 4 0 )  4 ) (  0~~~~~~ -u-I- (0 d .14 s-I
C) 0 0 s - - I O d W l - s l ~rI ,— I . 0 . 0  0 4 ) 4 4 ’— I . 144)

1 4d (0 d~~~~~ 1--i 4 ) s -  >5, c4 1 - - 5 0 0 ) 0  4 5 9 - i ’ 4 0 1 0  U) ( U 1 4  s - I C
.d-’414-’4 O~~~.d: (0 4.) 04~~~~1 4 ( U 4 . J  (011 040-rI 4-4 .d 4-i- 0) s-I 1
4 5 0 ) 4) 2 1 04 4 ) .~ 

) 5 0 U ) E - s 04~~~ CI) 0 1 , 4 0 ) 1 4 0 )  c~~ O Q U ) . ’ 4 cn~~

0
- - U)

Es ~ Es
< U) U 03
2 ~~ U

~~~~~~U) Es U)
-‘I ~~ Cl] 4 5 4 5  U)

U) 0
4 ~T4 . 5 J U 4 )  4U) 0 dE 4 4  U)

~ U 41.14 Cl)
VS.’ ‘-I 2 E d $ 4  4Es 0 45 (0* ) 04

0 H ~~~~ VL~~~-cc
~~~ 2 Es .Q~~~~4J

U)

4
4 2

—H

L _ 
_

L:IVV :~~~~i_ ~~~~~~~~ V 
5 

-—  
VS 

~~~~~~~~~~~~~~~~~~~~~



U)
20
H
Es
4
0

~~~~t ~~~~~0 ) 4 )
~~~~~~ > s-I C)
—.5. I ~~ s-I (0
U) U) (09 -4E s 4 J  Cl) 04

U) 0)
0

U.d 4)- U)

U ( 0 0 )

00
4 4 1 0  V

0
V 

2
0
H
=-i 2

H

H
2

U)

U) U
> ~~

Es
U)

- VS~~~~~V VS VS V V V V VS

I
I I  

_ _  134-~~ 
5- - -  -—~~~- - L j ~~~~ - -~~~~~~:~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

VS 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



r VS_~~~~~VS~VS 

• V  _ ____  

_~~~VV~~~~~~~~~~ V S V S V S VS
~~~

VSVS
~_ ~V VS ~~~~~~~~~~~~~~~~~ ~VS

U)

0 ( 0
‘~~ 0 -.-I .0 ’
“-4 41 14 0)

4-4 10.14
>I0)d ’—I
4’ 4) (0 55

0 ,-
~ d 4 4

-‘1 4 ) 0 ( 0
~~ .0- 1--i -s-I C)
~~ -s_l i -s_S
~ 0 ) 4 5 ( 0
~ 0 3 - 0 4 5
~ i 

4)i4 )d;~4 0 1401-s - I
~~~ 0 4 5 4 ) 5 5

4 0 1 > 4 5  
_ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _

--.5.

‘0 • (1)
4) 03 I ~~~~- ‘0 9-I 03 4.’ 4)

.14 01.14 (0 C ‘-4 0  - ‘ - 1 0 4 ) 1  s-f
4 5 0  d O  $4 V 4 1 - 5 0 )  4) .0

I ~1.1 (0 •-‘4 ( 0  ‘2) - . Q d O 4 ) — ‘0 0 ( 0 - . - -  .1 4 4 ) 5 5
ci W 1 4 0 1 . 1 414 04 0~~~~0 U ) c  4 ) 1 4 d 0 4 C~ ( U S d 14

C/) I U) s - I O d ( 0 0 4 . 10 0  • d O  ~ . 0 4 ) 0  - 44 -s-I a)
2 -s-l W ~4-5 s - I 4 ). i 1 0 d ( U -1 $-s 9-I t.) $-s d -  04

44 0 d >1r-I s--l 4) a ) a ) 1 4 ’ 0 0 1  4 ) 4 ) :  W U  -s-I ’s-I O
0 0 H Os-I s-SI Sd e-I , Q - 4 5 . 0  0 ) 0 ) - r 4 4 ) l  >5~~ 45 -O
2 Es 4 ) ( 0 1 0 4 -~ 0 (0 4) -s-4 45 .Q .4 -‘4 1 4 ( 0 ,  d 4)

I < 4 ) 4 5 0 4 1 1  d 4 - 1a ) - 0 4 1 4 - s - I  C 1-4 4 ) 2  0 4 ) 1 4
Es I >5’ 1 4 ( 0 0 ) 0 4 4  OO ,-1 s_I - ‘ 4 . 0 1 0 1 0  • 10  d ( 0
U) s-.I~ ~~ ~~ $4 - ‘4 0  d 4 )  tO Q~ 4 ) d 4 ) l  s--I s-I d I 0 W O

U) . 1 . 14 ) 4 ) 4 4  0) >5 ‘0 0 > 5 1  (UQ)i 45 > 2 0 1
Es 45 U) O 1 0 4 ’ O U  s--4 >144 tO1 4) 0 1 4  0) 0 4)

43 ~~ i - O 5 5 d E  0 ( 0 - s - I  0>1 4)1 i d d E  .0 45
0 ~ 0 ‘4- E 1 4  0 1-5 (0 a)i s-I .Q 4 - S U ) I -  4 5 ( 0 0 ( 0 4 )  ( 0 • ( 0

Sd 4’ 4 ) 0 )~~~ 4’ d 14- 
~ i . 0’ s  o.c -s-I 0 4 4  4 ) 0 - ’

(/2 0 ) 4 5 1 0 ( 0  d 4 5 4 )~~~ s- 110.Q 0 l  d 0 4 5  4) 1114O d > 5~~ 01- I]) C ( 0 > 1  4-S ir-f
4 ) 0 (0 0-’ 0 a ) 4 )  4 5 E 4 ) .  4 - 4 > 1 4 ’- 0 4-~~0W E  1-s i  E 1--s = 0(0.0 11 $-i d d O I - s

4 5 U 4 ) 0  4 ) 4 5 - 4 ) 4 )  C M i 4 )  4) r - I 4 )0  i 4-)
4 5 i0 45 1 4  4 5 i >~~~ ~ ‘ 1 4 1 4 4 ’  d 4 4 U ) 0 )  4) 1--s d

(0 . Q -s-I O 1 4 5 4 1 0 Oi.Q (0 a ) 4 0
0 ( 0 0 ) 2 4 5  Q ( U 4 4~~~ C M U 3 0 ) d  2 0 02  U ) 0 ) 0

— 
~rL4

0
2 2 20 H H

>5
0) U) ~~

4 Z E-s 2

H U U i - 3  4 ‘-4 1-4
~~~~~~~~~~~~~~~~~~~

0 00  i-s 0 U

-- .,-..--—~~ --—

LV ~~~~~~~~~~~~~~~~~~~~~~~ -~~~~~~~~~~ - - - - 

—j

— —~~----. ---- ~~~~- VS~~~~~~~~~ VSVS~~~



- VS ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

U)
2
0
H
Es
4
0 -

-

~~ 
: 

~~~~~~~ 44
03 -s-I -‘4 i03 10 0Sd 0

z 0 - 4 5 4 5 0 )  4 4 0 4 ) 1 4 0
N - U  5 5 4 )  s-4 4’9-5 0) d

‘5-i ~ 
‘ -~~~~~U • U~~~.914 .

0 0 H ~~ 4 ) a ) 4 )  1 4 € d d ( 0 4 ) 4 )  -s-I
2 Es ~) • -r-I Sd4 1 .d 01 -s -10450  1 4 .

1 < ~~~~~~~~~~~~~~~ 4”~~ 0 1 1 ( 0  O s--I
E s C 1  >5 .d (0 u—I 14 0 0) ( 0 1 4  0 ) 4 )
U) I ~~ 4.1 .0 4 ) 4 ) s - f  4-4 10-s- I’0 5d .--4

U) Ø) s - 4 4 5 $ 4 ’ 0  4 ) 4 )  4) -s-I s-I 1 0 d
Es .5.1 Cf) O 0 0 ) d s d d  s-I . 1 4 4 ) > 5 1 0(0 (0
~ 4) U) 45 04-s-I s-f -s-I 4 5 0 0 1 1 - s  45 1-s .d
0 4 )  0 -‘-I > >1 i O 5 5 Q M - I  0 0

0 ) 0 4  4 J 4 ) 0 )  Qs- I .14 0 3  45 44
Cl) s--I 4 5 d S d 0 - ’  .0 (0 .0 - sd 03

O 4 ) 0 U 4 5 d  1 10  = 0)
$ - s 0 d 10 -s-I • U ) s - - 4  if l O) 0 1 ( 0
4 ’ s - I  .s-I 0)~~ ~ 4) 0 0 4
d i 1 0 U l>, (0 0 i 4 - ’ 0 1 0 4  0 1 1
O s--I d 4 ) 5 5 1 4  rIO i s—I -s-SI ( 0 > 1
0 0 3 ( 0 1 4 0 )10 I54 Sd .044N0I  01.0

0

Es Es
U) Ci) 0
U) Es EsU) ~ U)H 

‘-4>5 Es Es Es
2
H 0 0

a
- — - - ~~~~~~ ~~ - - ~~~~~~~~~~~~~~~~~~~~ J-~~~~~~~~~

V
~g~~~~

-:-~~~~~~~~~~~~~~~~~~~~~~~ V V : V V



_ - - 
-- - _

U) Sd
— 0-’

-‘-I
Sd

Es >1
4 _ a )  -• 0
2 (0 r=~

0
U 0.0

01 d
1 0 0 ) 4 )
-‘4 ( 0 >0 1 4 4 )

(/3 . 00  
- 

-

>1~~~~~5 0 S d 4 5
4
2 S d i 4 )
U) 0109- I

s - I d q-s
2 U s d

14 ‘0 >1E 4’
4)

~~~~~~~~~~ V 
d s - - I ( 0 ( 0

d 9-l E s-4 (0(0~~~4) 4 ) 4 )  4)- 
>5 I 0 a ) ( 0 W  1 4 S d 1 4  >5 .-I
4 I s-l~~~~ O d  4J i 0 1 4 5  -s-I .Q . d 4)

‘-1 U3 45 d ‘s-1 45 -s-I 0) ~~~~ i 4 ’ 1 4
1-3 2 0 > 1 ( 0  4 ) ( 0 # O s  0)01 .0 0 41

44 0 4) - 1 4 S d  s-~~~ i (0 -s-I ( 0 . 0 0 )
o ~~ ~~ ‘g go ~~~ 

~~ 
.- - 4 5 ’ 0~~~ I < d 4 5 0 3~~~~~ C) • s—I O .4) ‘4 - 5 1 1 0  V

s-d >, V s - I ( 0 ( 0 ’~~~ O 0 0 ) 4 ) ’ f l  s - - I d  4 ) s - I ’0
“ I ~~ d $ I ~~~~ q4 s--I $ s 4 5 d C ’ 1  4) s--I s-I

~ E O ’ —. . - 4)  d d  d I  (0 10
£~ ($3 - ‘44) U) 4 )4 )5045 • 4504d

~ d l - s 4 5 d  > E S d i  ( 0 0 ) d  ( 0 0 3 ( 0
0 0 4 ) 4 ) 0  4) r 4 4 - O 0  . d W O

_ 4 5 1 - i  4) 01- i  .0 04 ) - s - I  >1>1— 0 0 0 4 ) C / )  0 ) . Q S d ( 0  1 44 . 1  (0 .-I
4 5 1 0 d 4 ’ ’ -  ‘ 0 ( 0 0  ‘- 44 5 0  p 1 0 4 )
4) O W  2 ( 0 4 )  t0 i s - 4 ( U 1 4
1 4> 1014 4 .100 1 1 4 . 1 4  s-I .Q45
fJs -4  0 I . d 1 4 1 0  ~~.1445 4) -s-I 03
d 10 d 010.-s-I 4 5 0 0 )  d 0 4 0 ) 0 4
0 ( 0 0 0  14 - s - I 0 4 1 4  (00.0 0
0 . 0 4 5 0  0 1 4 ( 0 . 0  2 1 4 0  2

—
0
20

~Es

H C) C) 0 U

O 4 0 U) U

— V

L~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
- 

______



VS V S V  ~~~~ V S V V S ~V S V V _VV V _ V

—

5 .  U)
2
0

U)

0

0

U)

I-

2
0
~~~~~~s--I

0
V Es 0 H

2 Es
U) 4
I s--I

U) 4)
Es 4J Cl) s-IU) 4) U) .0
2 ‘2) 0 -‘1
H Sd 0)

C,) -
~~~

4 ) .  4) 4) 4)
d

2 2 2

0
2 > 5
0 U)

Cl)
4V 

2 0)
H ~~~ U)
2 2  2

~~~~~~~ 2 Cl)
U ) E 4  0

Es
4 2  4

1 

_ _ _ _ _  
_  

‘ V 1:T-~~~~~. :~~~~~~~~~~~~~~~~~~
-
~~~

- ---
~~~ 

— 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~ 

-
~~~~

--
~~~ • - 

~~
- -  

~
-

~~~~
--- — — -



r _ _  - 
~~~~~~~~~~~~~~~~~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

—

C/)
4’ 2

0

I!
_ _ _ _  

II 
_ _ _ _  _ _ _ _

0 .Q 44 ifl 0’~~~i0- ‘ - 1 4 1 4) 0  t . -4Z .0  4 )4 .1
55 >5 0 ’s.s 14 1-4

s--I 0 0 - 4~’ 0 0  4 ) 10  - 
0 ’ 2 )U) -~-ie..Q ’e-I~~~ 10 0 - d

2 4 4 0 5 5 4 ) 1 4 4 ’  .~~
.‘-4 4~~0 0 ) 0 3

H 44 0 14 (’I .-3 4~ Sd .IJ s-4 . . Q0 )  4) s-I
0 0 H 4) - - 0 3 0 1  I~~~~’-I 4 ) I  $-i- ’>5 Es > 5 .1_SQ 04-s-I .- ’.  01s-I 0 -45 0 4J s—f

4 i m • i ø~~~ ~~Z ’ 1 4) ’ i - sU) s-I >5’ 4 1 0 1 1 _ S  Sd 0 0 4 1 00U) ~~ d.0 03s-I s 4  s-SI •~~~
U) 4 ) 0 0 4 ) 00  0) %s 0) >,4) 1_l )~~O 0 ~~~~Z 4~1 C/3 (0 NII C) 44 .0 >‘2 4-4 ’-I .14 -s-4 i-I s--SI 0

4) U) 4 5 1 4  0 -s-I .0’--’e.-SI 0 s - 4 0 ) 4 5N
4) 0 i 04 4  44 4) . Q 0& >  .‘1 0 -s-f
Sd .O ’I-i O >,Ii O 4) 1 0 4 1 i i 0 ) 1 4  0s’-4 1--s
0) 4 0)4 ) 1 ( 1 0) • d 0 ) 0 )  4) 0 3 - 0 0 ) 0

( 0 4 . 4 )>  4 4 4 )  -s-4~~~~0) 0 4 3 - Sd
4 5 5 5 S d s - 4  4_S 14’~~~4 ) > 0 4 )  4) -s-I ’dS d 0 0 1s - I 4’ i  0 -s’-I .0 0114
01$4 s-I -s-4~~~~ 0 0 4 0 3  JJ 1--I 01 40s_I 4 ’ 4 ) 0 4 4~ .0 4 ! 0 0 0 0 d  . 0 4) 4 )0

~~~ 15 4 5~~~~I -s-I 5 5 >5 1 4 4 5

0
2
0 

I - ~~~~~~~~~~~~~~~~~~ ~JII I ::::~~~~~~~~~~



F •~~~~~~~~~~~~~~~~~~~~~~~~~~~~ V S V V V V S V S V VVV

o~ -z~~~~~~~~~~~~~~~ 04

0 (0
NCl) (0

s-l~~~~ 0) .d -
( 0 O i

V 1-s .d u—I
2. 4 ) 4 1 (0 01

> s- l 41 -s-I
0 ( 0 —

‘ - I0 I C I 0) -s-I s--I .- . 0) 5--I
(0 41 4 ) 1 4 1 4  d 04s—I -sI 4) W ( 0
1 4 0 )  > 5 - 0 4 )  U 3 ) 4 5 ( 0 - u - - l 0 0 )  ‘ 0 0 4 4 5

-3. 0) 0 4 5 (0 0 0 4 1 0  . 1 4 0 d~~~ 0 i d O d
i4 I d ‘I - Id ( 0 . Q  0 0104)04 (0 ‘-0 Os-I 0
Z 1 0 4 )0 3 (0 1 1 ( 0  0 (0 44 4.1 >101- N
2 ‘1 Cl) -u-I 0 ) E$ - I  (0 1 0 4 ) 4 1>1 d 4 5  4) -s-I

2 4.5 9 - 4 4 5 4~1’- 0 4)- .  r-I $4 r-I .-4 55 .d • U ) E 1 4
44 0 0 • 9 4 i 0 3 0 U) 1 - i) 1 0 s - I I0 0. (0 s - f 0 1 E  (00) 0 i-I i 0)  -s-I . Q d” 1-  ( 0 0  d E 0 4 0 4 - s - fQ.-s-I (0 a) .d

Es 14-’4 s-I tO ) s--I (0 I 0 i 4-1 s - I 4 )  .14
2 I 4 4 5 1 4  0 0 1  • 0 ) a )  CM 0)- d4-~ 14 1 0 4 5 ’ f l
4 I >5 03.0 4 5 1 0  4” i-s .0 0 ) -., 10 U d  ‘ 4 5  4 ) 0 )
~] s--li ~~ . 0 4)  .14 *1-I - 03 9-s Us-I QJ $ - s 0 ) 4 ) 4 . 4 03 1-u i- I s-I

U) 010 0 d l 4) O W -.4 -W 8 4 5 W 0 ) E d d  i) (0is 45 U) O u-I s--I CM 1--i s-I W 0 1 0 4 . 1 1 1 4 5 5 5 )  4 5 0 4 5 0
Cl) 4) U) 4 ) 4 3 -  14 -s-I O O C l ) .d 2 ( 0  (U s--b 0 1 0 ( 0 - s - I
2 4) 0 s-I t-I 10 (09-s ~~‘ )144)0410 (0 s-I 4J

Sd .0 .0 s- Id  0 >1’s-s 01- ”’.,. a ) 1 4  1 4 1 1 9 - 4 14
CI~ s I - s I  (0 ( 0 ’0 ’  (00 i s—I • ‘-.d 4 - ) 4 ) 1 4  9-I s-SI 4)

3 0101 0 ‘~‘.4’)- 0 E 0 ) 4 5~~~~~~0 1 U
H -s-I -s-I s-I 45 s-I .d s-I 03 1 4 4 5 ( 0 4 ) 0  (0.d > 1 ( 0 ( 0

s-I s--I 45.d 01s-I d 4 3 - i W O )  0 ) 1 4 4 5  s-I O s - f
0101 140114- s - I-rI O E 0 1 4- i ’ 0 W O 1 4  4)~~~ O
4 3 - 4 )  4) -s-I 0 4 J 04.. l i . Q 4 5 O d- s - I 4 5 i  45~~~. 1 10
2 2  > 141s - l .d U3 .11 Z(00).dtO -i-4 0)’s-s (0 r-I .0 4-’

0

2
0

~ Es 45 $-s 4) ( / ) 0 . 0  >‘C~~~4 U ) 4 ) . 0U) H 0 1 . Q.d U )> - ( 0  O O s - 3H 0.0 4 ) 4 5  0 . 0 4 5
>5’ 2 0 0 0  00 0)  04 os 0 0 0)

0 0. rzs O
U Cl) 400 .  Cl)

L
— ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~ — - — —- - - - - —-- — 

VSVS VS VSJ• ~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~ ~~~~~~~~~~~~~~~~~~~~~~ VS



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

a.

4 .

APPENDIX C

COMPUTATIONS 

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

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~V _ _  VSVSVV -~V V ~~~~~~~~~~~~~ VV. ~ ~ ~~~.a~~~_ _V&VV t~.A .V *.. k_-VV-V.V -4V .. ..V -Vs_. ._a_V_X-  -



r V

~~~ 

VS~~~~~~~~~~VS- VVS VS VS - - -  ~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

_ _ _  1 i i JOSEPH 5. WARD
- - F v” DATE j i’1j74 SI-ICET NO I OF / V 

91 ROSELAND AVE. CALOWEL L N J. 
- 

— CI-IKO. BY ‘~~.DaTE9~ -!,LTr .ioe 
V

a.- -; ~~~s 3 77 (~~~. 
3 7.Q &RE~~ ~~~ • .-y-,

~ ~7 
-~‘i~u-a4s~’ ~~~~~~~~~)

9,’
Q ~ ~~~~~~~~~~~ ( s’) -

F 4t4~,,4~’ ~~~~~ 7 r ,-~.ø-t~ , 
__

~~~ ~L, ~47~~~~~J ~~~o

~~~~~

0 P’1i~’ ~

__ 

~~~~~~~~~~ 

J 
-

~~~:
•V VSV VS

V
_VS :T T~~~~~~ V~~~~ V S . V V S _  ~~ - V V S - - - - -  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



r ~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~ V S V S V S V ~~~~ V S • V S ~~~~~~~~~ VS ~~~~ V SVVS~~~~~~~V VS~~~~~ V V S V S V S

- 

—
~~~.) 

JOSEPH 5. WARD / 4i

E .fr DATE SHEET NO .. -- OF 
91 ROSELAND AVE. CALDWELL N~ J~ 

-

- CHKD eY /!~ .Q.. DATE..$d/.Z7 .ios NO.-4?2~~~~~1~ 
~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~~ /~~~ 1Id~st41 ~~~~~~~ ~~~~~ C.~. 
£)

~~~ — ~~~~~~~~u-~~/~r~pj 
t ~~~ô 

‘7~
d~7a~

/ -~~- ~.s /2 t ,f al’ ~~PP
b~~ -4~~.4 )-~~rJ .~~44/ dJ ~~~ ~~ .s i~~P.

~~~~~~~~ 
QS..4 c~ - “--u ~~ -ë si4.4~s-, “- ‘

~~~~~~ ~s--9~ ~~~~~ ~~~~~ ~~~~~~~~~~~~~ ~~~‘-#-- a-c’ -‘
‘.~~ k~~ ~

z/- _ c4~~~s-4 s.a ~~~ 
~~~

4~~~ t..~4.-- ‘3ee ~7)///a1*7

r ~~ 
L ,4/ 

~~ (‘s-~d”ds-- 4 ~~~~~~~
1

~~~~~ EC eS ~ ~~#is-~.&~ 1 ~~~~ ‘s

~•p S7j )
,~
;.
,- ,spp 

~ ~~~ ~~ D//J~, ~~~~~/

~~~

.- -
. S2zt~o - ‘.3 1.73 -

- 

J.9x34’-~ 
-

V 

-

4-’.-- ~V~e~cS ~~~~~~~~~~~~~ (~~.ksA~r1-~. “/.~~ ~7 )
a- _ _ _ _  — 0 4’ ‘ A/~ ‘~,

p 32’

~~ 6< ft = ~~. ~‘ ~~~~~~— ‘4-I#~-~d( 
~ 

3.1 5~

/
//0 ~ / ~~~~~~~ ~ ~~

‘ / 1.75’

W 4e~ lID /1.75 ’

h~~(~~~~~ ,.~ c/ct/k (.~f ~~~~~J~~~~~~ i~~# ?  /45~ ~~~~ ~ c~—~ i4-c~~~ ci A
Fev~ d~~~. 2b 2. L r- ‘~‘° 7 ~~~~~~~~~~~~~~~~~~~~ ~~~“ “i T ~~

“-“
~~
‘ 

~~~~~~~~~~~~~~

~~ 6;4~A~.-%_ 76—l~s--

- 1~~,~~- d  ~~~~~ 3.7
/ lg. /15 75f•

~ ~‘ ‘r ~~~~~ ~~~~- 447 ~~~~v /te ~~ ~4’ui.v I,,, ~

•
~ 

4 // ,74 sC 2.~~~
’
~~ II I, ~~.-d 

~~~ 
) — 2 .  q • /4~ 75~ 

a 

- VS -

- ~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~ ~V -VV V~~~~~~~~~ ••VS_ ~~~~~~~~ VSVS_VSVSVS~~~~~~~~~ _ _ _ _ _

~~~— ~~~~~~ ~ — — :: ~~~



V V S ~~~~~~VSV~~~ V VS ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

V — —~~~—. u s  _ — ~~~~~~~~ 

-

~~~~: a~/zgt’~ BOX 9191 ROSELAND AVE!~IUE
V - V  ~~~~~~~~ J :  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~

- - - - - ~~- ,I.~~~~ 7/u/78’

I- I

/ e ’ i-~
I .37ã# Zf .

- -  
- / / , 

~~~~~~~~~~~~~~~~~~ \ -

1’
/ - 

p 
VS

A, / i  --—. j  - ‘I / r - ‘ 
I V..~~~~~~~ _ V S V . \

— / ~~~~~~~ / i-J aa.~~’- _,4 - -

/ /,1’a ’ .‘. “ ~ i - V -
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~ I p

- V 
-- 

/ 
- 

-

/ 
• VVS~ 

-

4,,’ - .

~~~~~~~~~~~~~~ ,/ V  
-— -~~~ 

_
~
__ _V_

.IIV /A~~~_t_ _l_. . 
VS

-

-

~~~~~~~~~~~~~~~~~~~~~~~~ 
- -VS V VS____

~~~~ 
V - V VS~~V-V- ~~~~~~~~~ V V  ~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~ T~~~~~~-:- V V S V .  ~~~VS~~~~~~ J~J ~~ 

~~~~~~~~~



V 

~~~~~ JOSEPH S. WARD 
DATE .~~~~‘~L? SHEET No.... OF V

- ,  , / 91 ROSELAND AVE. CALDWELL N. J. -
CHICD. BY&R~2 DATE.. .’.th /.?f - 

JOB No.~~~ 7)Q~€:!JA 
18.1 ECT.~~!/L,6 C C .~~ cr- 

~ (s~~~d.~~ ~~~~~P�7oc
~
u.*1st7

//. - 15~~~~ 2 ’Pi~~~
A A 1

P~~~’ “fl”
10z ~~~~ ‘

i~~~~~~~~ ’ 
d’. 37ó /  (J L~~~~~~~~~~~~~~~~ ” —  :s.t ~~

// . p. 37 ei~1~ -~ Jz’ /~ ~~~

- (37 637)à~~~3z
’ c /~

Ill 

-

_ _ _ _ _ _ _ _ _

WlS~~ ~~~ 
) ~sZ~ g /5U

1~,~./

~~~~~~~~~ /~~~~ (
~~ 

e - -- a 6~~~ ~~~ ~
~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~/p.z~~(Jd.7~ ’)~ 32s- / ’(/7.j1’) ~~~

‘ ,‘/~~,a

/ 1 4 3~ /. ~~ ~~~~~~~

~~~/2

~~o ~ ofr &~,s,d~ ’- ~~~~~~~~~~~~~~~~~~~~~~ $I,~Cc. i i’ w-~~~-1--~ ‘-‘c.~’-t~~.~r-t

,4k~ t~ ~~~ ~s a-.r-s -c.. &w44~~ ~~~~~~~ $~ Vt’4U-e c
~7 V ‘4 A-

L) ~~~ / ‘ d”i ~S~4..4, /1 4~. (4’e~~/c.cJ~ 4~~ 4, ~~ ~~~~~~~~~~~~~~~~~~~~

i,,. 4~~.-,,4..,.J . ~~~~~ ~ ~~~~~~~~~~ ~~~~~~~~~~ ,
~~~ 4 ,  ~~~~~~~~~~~

4-vt C,~-4k ~~ ~~ a - ~~~~~~~

— 
g., . -~~~~ .s ~~~~~~ ~~~ ~~~~~~~~~~~ ~~~~~~~~~~~~~~~

kY~s4d~P 1~ 
“- - C4n~~~c.1- ~4~I4 ~~~~~~~~~~

f ,4c;4.~~J’.—.j # ,y Jp1~ e -.s~ ~ // ,F+” 1~ 
.2Z 1$

~,ö~..(/,.z 3z./~ _ 23.t r.~. ~~~~~~~~~~~~~~~~~~~~~~~~ -

~~~ 0. /f.Z 2, f -13~~~,’ /2. 7) :~‘ 11 . /3
’

o, -
~~~~~~ ,~ ~ 

c~ i.ce i 

~~. . VS~V VJ~:VS V :V  ~~~~~~~~~~~~~~~~~~~~~ VVS;T 
~~~~~~~~~~~~~~~~~~ 



r-~’~ ’~ 
~~~~~~~~~~~~~~~~~ VS_.VSV _VS

Vj j ~~ VVVS V~~VS VS VSVS V VSVSVSVV VSVS V ~~~~~~~~~~~~~~~~~~~~~~~~~

- ~~~~. 
-
, JOSEPH 5. WARD

t~I~~~~~~~~? ç.OATE ~~~~~~~ 91 ROSELAND AVE. CALOWELL N. J 
SHEET No.~~f ~~ 0~..;4E...

II - Ci-Isco. BY !’~~. OATE ..7~~4f/)?F JOB ~~~~~~~~~~~~~~ c~~~..-
~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -

- - 
~~~~~~~ a ~~~ i/ -c /i~~~u-- 6 n’p ~~~~~~ 

-

,
~
) ,11~ ~~. ~~~~~~~~~ ,~~ ~~~~~~~ ( /V 4~,/cc~7 ~‘-c~

’
~~ 7~C.VS

~ ,.~ ~~
~~~~~~44P ‘.-,‘ ~~~~~~~~~ ~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~ ~43 -

~~ ~~ ‘v~’-/t.-~~ —

~~ 
,~~~~~~ ~~~ ~~~~~~~~~~~ €~~e~ = /4. a ’ 

)4~
-
~~~~~ )~~~

7li~~ / ~c~ 1~~~~ ~~~ ‘*~ e - -.~-~~S~- ~ ~ ~~ ~ ~ ~~I’~ ’~ ~~~~~~~~ ~~~~~~~~~~- 
~~ 4~~dIlt5

7 

IS ~J ~.r , Q 
- 

- 
- /

- R ~ 
r a / ~~~ i-st s~~~~~~ -.~( ~~ .

~~< <
- ~~ 1S ‘x I’ ~~* 7S)4~- ~

f r 1~p~~~-~ /-i

- 

~~~~ 
V

- 
~~~ V V V S a~~~~~~. .  ~~V ~~~~~~~~~~~~~~~~~~~~~~~~~

I
--

L— 
- 

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

~~~~ VSVS~V~~V S_  

- V S  V VSVS VS~~ VS~ V V~ V:V ~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



~__~~~~~~~~ VS ~~~~~~~~~~~~~~~ _~a I V S V  - ~~~~~~~~~~~~~~~~~~~~~~~~ ~V~~ _,___ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~

~~ ~~~
— 

_~~~~~~~~~~ ~~T JOSEPH S. WARD, 11 C.
“ ~~~~ ~~~ BOX 91-91 ROSEl AND AVE~ZUE

-~~ V~~~~ p~~~~~ JERSEY 07006
5 4. ~~~ V ,~~ ..? u ‘~ *5

I” ~~ 
~~~~~~~~~~ 

~~~~~~~~~-‘ .tI_. •4_. 
~~~~~~~~~ 

‘4’.

~
•‘ “ t _~ ~~~~~

• ft 1 I~~~~~ ~~~~ -‘--s $
~~~~~~~ 

l
~~~~~~) ~~~~~~~

~~~~~ “ 
“~~~

-_•5. .•.- -..
c4,

~ ~ ~~~~~~~ ~~~

-

~~

--

~ ~~~~~~

~~~~~~~~~~

.-.~. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

V i?:
~a ~~~j

~ L e ~~~~~~ ~~~~~~~~~~~~~~ ~~~~~~ 
-

~
I., ~~ ~~ 

V -:~ ~~~
- ‘~ •i

~ ,.
ri~

- ‘..~~~~~ ~~~~~ ~~~~~ N~~~ t~V .~~~ fl
‘-—.5 ~~~ 

‘%
~~~~~

4

-~~ — ~ -

-
:

(.1
• ‘—.. .5 —.5’ -

- -

~
V 

~~~ 
j ’5 .,. 

- 

n,.,.

k
~

4 Ps,.
• .—‘ *~ 

•1)

~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -~~~~~ -~~•~~~~~~~~~ 



r V 

V-V~~~~~ VS-V~~~~~~~~~~~~~~~ . 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

4 .

- APPENDIX D

PHOTOGRAPHS

_ I
V VS - VVS~ —-- VS -______________ a~~..

V .ur~~~~
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



- .
- 

VS VS~~~ VS V.VSVSVSV ~ - VVVVS_ V S_ .  
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

w
a, w

a

I-.

=

a
Li..

w

I-
U,

~~~~~

5.

a

I-I

a
0
-J

E
a

a
I-

Lii

a

5-

Lii

C,

U-

0s

- - ________

-~~~~~~ - V S  - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
VS
~~
_ VS VS 

_ _ _



.—~~ -
~~~~~~

- _J- — - — - — - - -~ 
— — -- VS~~~~~

__ 
_ _  

—

FIGURE 2 OVERVIEW OF RESERVOIR TAKEN FROM HIGHWAY BRIDGE
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FIGURE 3 DOWNSTREAM FACE NEAR RIGHT ABUTM ENT
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FIGURE 4 WATER SPLASH IN O PEN JOINT
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FIGURE 5 WATER SPLASH OVER CRACKS A ND SPALLS ON UPSTREAM FACE
AND ALONG CREST
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FIGURE 6 LEFT ABUTMENT AREA SHOWING SPALLS ALONG CREST
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FIGURE 7 SEEPAGE THROUGH SIDE CHANNEL SP ILLWAY
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FIGURE 8 LEFT ABUTMENT AREA AND TURBINE GENERATOR HOUS E
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FIGURE 9 STEP—TAPERED PIER AT LEFT ABUTMENT
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FIGURE 10 EROSION AT BAS E OF LEFT ABUTMENT PIER
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FIGURE 11 LEFT ABUTMENT AREA AND ACCESS STRUCTUR ES
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FIGURE 12 GATE CONTROL AT LEFT ABUTMENT
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FIGURE 13 DOWNSTREAM FACE SHOWING POSSIBLE MONOLITH OFFSET
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FIGURE 14 TURBINE WORKS
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FIGURE 15 TURBINE
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FIGURE 16 TURBINE OUTLET AT TAILRACE
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FIGURE 17 SEEPAGE UNDER TURBINE GENERATOR HOUSE FOUNDATION
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FIGURE 18 EXIT PORTALS OF TWO SLUICE PIPES ON DOWNSTREAM FACE

- - 
- 

5 j 55•5- V~~~ 
~‘WW ’$ V - - V 

~~~~~~~~~~~~ - - ______

- 5 
~~~~~~~~~~~ -v 

V~ 

V~

- -~ 

4, 

- 
I ~

‘ 

- 

• 

—

4- 

- 
-
~ ,_ 

- (
~~~ I
.

- -
V - 

.‘ - v ~~~~~ ~~~~~~~~
~~ V - 

~~~:‘~~~4” ~~~~~~~~~~~~~~~~~~~~

- - 
-~ _ .. ~~,

• - -
. -:~~ ~~~~ - 

- ~~~

~~-. 
- .~~~~. 

- 
~~%*  •~~

‘S’

.~ .~~w- ,
~~~~~

. .

FIGURE 19 EXIT PORTAL OF SLUICE PIPE (C LOSE—UP )
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FIGURE 20 ROCK BENCH DOWNSTREAM FROM RIGHT ABUTMENT
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FIGURE 21 ROCK BENCH DOWNSTREA M FROM LEFT ABUTMENT
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FIGURE 22 DOWNSTREAM CHANNEL
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FIGURE 23 DOWNSTREAM FACE SHOWING POSSIBLE MONOLITH OFFSETS AND
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FIGURE 24 ENERGY DISSIPATOR APRON AND LARG E LONGITUD INAL SPALL
ON CREST OF DAM
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The 4m~nr rn
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~4CNN(NT. WHITE. SUrF MiD R*ILROAO ._~~~ Oprwdi.rv~, .If,~ ,jI3~~ mwI

~ PflNG PAPERS GRASS SLLACI4(D SILVER ~~~wwhn’ ~~~~ /3,,,.
• WHITE AND CR CAR STEREOTVPC

SUE. CARSON AND MANIFOLD PAPERS.

~*pcm PAPER. I ‘•
• 35 NU~~RAY ~~~~~~ N. ~~• ~~~OMO.GLCN MILLS .• ‘

‘.0 OTHER TOILET PAPERS. ETC. ETC . . ..,.,,ç
. ~OL~ AOOR CSS, MONDIA. NEW YORK. - . 

~
-
~~~~~‘“ —-__________________ _______

?EI.CPHONI

SANCLAY ~~~~~ PRICES SUSJCC’r TO CHANGE WITHOUT NOTICE AND WE RESERVE TIlE RIGHT TO CANCEL2475 QUOTATIONS AND ORDERS WHEN CONDITIONS ARIS E WHICH ARE SCYON D OUR CONTROL.

2z~ugerties, n.Y., Feb. 20, 1929.

Dept. of’ Public V~orks,Division of Engineering,
Albany , . Y.

Gent1e’~en;—

I] - I res;ectfu].ly submit herewith application of Djar’ond L~ills

Paper Co.pany and ~iartine Cantirie Coz~ipany , Saugertles, . Y., for the

construction of a conc rete darn to be located about four feet (4’)

nDrth of wooden darn.

This is a solid grav ity ty~e darn.

The foundation ~nd the sid~s are anparentl~; of sun~ stone

badly fissured Lnd there iS considerable le’c:kage t :rongh the rock and

it is ~oir.g to be very diffict4lt to ~ak~ a tight thtln as it will be

almost i.npossible to determine where the v~ater goes ~~~~ xgh the searns.

Fo~ever , the rock foundation is atructurally capable of withstanding

this load, but much of the leakage ~‘iil be stopped by the heel in the

darn which is designed to a. de~th which is considered the solid strata,

In order that the concrete ~nay be practically water tight and inter—

Cration may be ~iinimized, it will be necessary that ~ first class qi&al t

_____ 
t-. — —- 

— _ _ _ _ _ _ _ _  
- ~~~~~~

- - - - - -



_______ -— 
~~
‘
~~

‘‘ ____________________________________

.5 b TN O NP$O N I. V.5.5 VOO.5NIS C 0 V... GILDIM N P V.5.5 CU UCN
.5(0.5.51.5.55 aSS SI~~.5 I I .5N~

~~~~ f~,1,/~~/ f /  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

£STA8LISHEO 872.

I.’ •~ G.W.THOMPSON MII~~~
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ff ~•,, ~~•• 1 .VIll&,ow,Xi

Foupo m NIc, AND CYUN DEN nssuc :. / . (

~~~~~~~~~~~~~~~~ I

j

RCHNEI$T. WHITE. SUFF AND RAILROAD - - 
• 
, 

O,~ . ..., •IØ j i%rn ##.w/r P’flNS PAPERS.GRAU SLEACHED SILVER — 
~~~ 

~~~‘# ‘
~*~ ~~~~~‘ 

- ~~ ‘~~whw’ ~~~~~
SUE. WHITE AND CREAM STCRIOT’VPE •.

~
‘.. ‘ (~.‘rv— s..- r

TISSUE. CARSON AND MANIFOLD PAPERS. . - 
WAREHOUSE

CIGARETTE PAPER. • ..- 35 MURWAY ITWEET. N.Y.

~~R OMO.OLCN MILLS 47
. w YORK. ~

/
~~i- ~ 4~,-%TELEPHONE

•AA CLAY PRICES SUSJECT TO CHARGE WITHOUT NOTICE AND WE RESERVE THE RIGHT TO CANCEL
24TR QUOTATIONS AND ORDERS WHEN CONDITIONS ARISE WHICH ARE SCYONO OUR CONTROL.

of cement be usea.

To obtain a still higher degree of water tigL.tness it will be

necessary to thcrease the density of the cor~cre te, this will require

the addition of’ Celite or Hydrate of •Lir.te or sane other flux. Then to

obtain a still more high degree of water tightness, it will be necessary

to waterproof the Upstream face of the dam ~itii Intertol or Hard~”ear.

• The Expansion and Contraction Joints are shovin in the dra~ing and a1r~
a drain is to ..,e Tnacte so that there v’iU be no water between the jo~.nt~ .

The other details of the construction is sho~’n in the dr~~’ings

and we take pleasure in uub~&itting sa ’ie to you for your approval. If

there is anything we have not made clear we shall be glad to coiae to

Alba ny and go over this ‘flatter with you in dct~til and v’ ot~ld i~r preciate

ve ry mach he~~ ing from you promptly relative to thi s application j n

order t}’~...t we .uay go ahead and receive the bids on this job .

Recpec tfit iJy sub~d.tted,

• Fred S . Vun Voorh is , U. E.

Snup~ertj~~~ t.. 1.  
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4.$4?4~5 (6~~S)
STATE OF NEW YORK

DEPARTMENT OF PUBLIC WORKS
• D I V I S I O N  OF E N G I N E E R I N G

• ALOANY

ReceivecL~~~~~~ .. ig...’f~~ Dam No..sQ.L ~~~~ ~~~~~~~~~~~~~~~~~~~~ 

DisPcsitiont~3~%~-r’ £.22’1?~ - Ai.(i~~.V~~~~~ 
~
71 Watershed~~~~~~~~ ’e.4J L’4z.~.~4 

Foundation inspected.. .. ..... . .. . 

Structure inspected..................... .. .~~~....... _.. 
Application for the Construction or R~ço.nstructio n of a Dam
Application is hereby made to the Superintendent of Public Works, Albany, N. Y., in compliance with the

provisions of Chapter LXV of the Consolidated Laws and Chapter 647, Laws of z9ii , Section 23 53 amended and
arnendatory laws for the approval of specifications and detailed drawings, marked....b~ P.Q.~ftd Z~Q.fl1 OL.  

P1~.D ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
herewith submitted for the {~ (~j on}of a darn located as stated below. All provisionsof law wili be com-

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

about....ft.flD.t 2.~~ i22~........... ...............
(
~~~~ )

L The dam will be oTL~~~~~~~Ls...a~~.elc_.__.....flowing nto... n iv.ez............. in the

_ _ _ _ _ _

and. ~~~~~~ ~~~~~~~~ ...~~ug ties..3r~.d€~, L~IU.1 .~e.e.t.1 ____

(GM .aac$ dista cSsnd directi~~ from S w.D.koow~ badge. darn. vifl~q. n.aüt croi~.roada or month of a stream)

- Di~ mond ?Zills Paper co. , ) 
- y~,2. The name and address of the owne S.. ~~~~~~~~~~~~~~~~ .. 

3. Thedam wlflbe usedfor ..~~~~~~~~~..9L!L&tL~__ . 
~~~~~~~~~~~~~~~~~~~~~~~~~~ 

- 4. WIll any part of the darn be built upon or its pond flood any State lands? ...... ....._....___

~
. The watershed at the p~opcaed dam draining into the pond to be formed thereby is ?.&....... ._. -

square inil

6. The proposed dam w ll haveapond area at the spfflcrestevation of.... l~Q..~_.._.__._acres

a~4 will impound ~~~~~~ Q.Q..Qs.Q.Q.Q__.cubic feet of water.

• 7. The lowest part of the natural shore of the pond i 3.5 -. feet vertically above the spillerest,~
and everywhere else the shore will be at ins ~~~~~~~~~ above the spillcrest.

8. The maximum known flow of the stream at the darn site was...32~~ L~~abic feet per second on..J,.9Z&.....
(DM5)

9. State if any~lnn~ ge to life or to any buildings, roadsor other PrOPerty COUld bC Caused by any possible

failure of the proposed dam ~ QM1&.iLQ ~~ Q3~LL.&1t... r~AQJ~Jc.s. f~f ....the....... .___

L f l

~

_ 2 J3kQciJ

~

Pc ~ a

so. Th. natural material of the bed on which the proposed dam will rest ~s (clay, sand, gravel, bouldesi, granite,

shale, slate, limestone, etc.)...... . 1u.e....Sa..nd...St~ rie ~2ir.e...G.rain.} -. 

. 1
~~~~

- 

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



r ~~~~~~~~~~~~~~~~~~~~~~~~~~ 
—-

ii The material of t~w right banL. in the direction with the current, i&...Rock....... ...; at the spilicrest eleva-
tion this material has a top slope of ~~~~~~~~~ vertical to a foot horizontal on the center line of the dam, a
vertical th ~knesa at this e!evation ~~~~~~ feet and the top sUrface extends for a. vertical height of .....~.5 

feet above the spillcrest.

U. The material of the left bank is....RQc.k............; has a top slope of.J.~..1tw~~~to a foot horizontal. a
thicluiessoL.J .QP......leet , andaheight of. ....feet

13. State the character of the bed and the banks in respect to the hardness, perviounnines, water bearing, effect

of exposure to air and to water, uniformity, etc T&. ~~~~~~~~ ll..lJ.x~&.grai. r-
~~~~~~~~~~~ r iT1~~ fl.1~CIM~~I t ~~~& . !  rL.QL r Q Z~~nh~1 

z~ If the bed is in layers, are the layers horizontal or inclined?.JIO.r.iZ.O.z~.tal If inclined what is the
direction of the horizontal outcropping relative to the axis of the main dam and the inclination and direction of the

layera in a plane perpendicular to the horizontal ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

• i~ . hat is th~ thicloiess of the Iaye ....L.t Q.....6 Lt 8P.P 1’OX .

s6. Are there any porous seams or fissure Th~~~ ...is..fta au..te.cL.r.or~’k . . n~~~~~~..........
_ _

57. WAsTEs. The spiliway of the above proposed dam Wil l be.....~~kQ........... feet tong in the clear; the waters

will be held at the right end by ~~~~~~~~ ... ....... ....._............ the top of which will be ....J ~&........... feet above
the spillerest, and have a top width oL..3.Q.Q............ feet; and at the left end by c~~~~ t �~i.U~?J&Y

• ‘~ the top, of which will ~~~~~~~~~ feet above the spiUcrest, and have a top width oL .L........ feet.

iS. There will be also for flood discharge a pipe....~ Q._Jnches inside diameter and the bottom will be....9._

feet below the spillcrest, ~ sluice~ur gat ~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ and the bottom will

be........... ~.Q...feet below the spilicrest.

• xg. APRON . Below the proposed darn there 4Ri be an apron built oLJta~~~~~~~~ Q.CL.......6. QQ........ _

feet long across the stream , ...IQC)_ieet wide an&._...aQ........feet thi& The downstream side of the apron

wjUhaveathicl so~~~t . 2~ feet forawj dth oL...~Q.Q....jeet.With high bcnka of Rock on each
• side

20. Pr.azrs. Each application for a permit of a dam over IS feet in height must be accoinpamed by a location

map and complete working drawin~s in triplicate of the proposed structure, one set of which will be returned if they

are approved. Each drawing should haves title giving the parts shown, the name of the town and county in which

the dam site is located, and the name of the owner and of the engineer. 
.

The location map (U. S. Geological Quadrangle or other map) should show the ixact location of the proposed

dam;of buiklings below the dam which might be damaged by any faiiure of the dam; of roads adjacent to or crossing

the stream below the dam, giving the lowest elevation of the roadway above the stream bed and giving the shape,

— — •~~~~-•—.~-,•• • - . •.. ~~~ -. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~
-
~••
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-
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•

-.-

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  •



the bei~ht and the width of stream openings; and of any embankmenLs or steep slopes that any flood could pass

over. Also indicate the character and use made of the ground below the dam.

The complete working drawings should give all the dimensions necessary for the calculations of the stability

of the structure, and all the information asked for below under ” Sketches.” There may be attached to the applica-

tion any written reports, calculations, investigations or opinions that may aid in showing the data and method used

by the designer. State the assumed ice and uplift pressures and the conditions on which bared.

si. Sxzrcnzs. For small and unimportant structures, if plans have not been made, on the back of this

application makes sketch to scale for each different cross-section at the highest point ; giving the height and the

depth from the surface of the foundation, the bottom width, the top width (for a concrete or masonry spilt at iS
• inches below the crest), the elevation of the top in reference to the spilicrest, the length of the section. and the

material of which the section is to be constructed; on the spiliway section show a cross section of the apron, giving its

width, thickness and material, and show the abutment or wash wall at the end of the spiliway, giving its heights

and thickn~~- Mark each section with a capital letter. Also sketch a plan; show the above sections by their top

lines, giving the mark and the length of each; the openings by their horizontal dimensions; the abutments by their

top width and top lengths from the upstream face of the spilicrest; and outline the apron. Also sketch an elevation

of each end of the dam with a cross section of the banks, giving the depth and width excavated into the banks.

22. EI1vArso~s. Also give the elevations, if possible from the Mean Sea Level, of at least two permanent

Bench Marks; of the spilicrest for any existing dam on the proposed dam site, at the middle and at the ends of the

spill; of the spilicrest for the above proposed dam; and of the spillcrest of any adjacent dams.

23~. S~~ipiis. When so instructed, send samples of the materials to be used in the construction of the ~o

posed dam, using shipping tags which will be furnished. For sand, one-half a cubic foot is desired (exclusive of arty

stone over ~ inch in size mixed therewith) ; for cement, three pints; and for the natural bed, twenty cubic inches if

of ledge and one-half a cubic foot if of soil.

24. ncrio~. State how inspection is to be provided for during construction...

P!~~9.L.!il 1 P.~~ L.~ti*fl.Aurin o!tatr.u.ctiaa. _____

25. WATER Svppr.r. Are the waters impounded by the above dam to be used for a public water supply?...~~~l.

Has an application under the provisions of Article IX of the Conservation Law for such use been made to the Water

Control Conmiiasio.~. Albany, N. Y.? •

, 

•
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Specification s for Dam .

Diamond ~till~ Paper Company .Martin Cantine Co.

The concret, to be used is to be made in the foflowing
proportion z

3. Part Portland Cement (Tested )
3 Parts Sand (Approved )

10 % of abo~e mixture to be Celite• 6 pa.rts hard stone (Approved)

The bottom of the dais is to be grouted with a thin
covering , filling up holes , etc , before pouring the
ce~ e~it. This is done only to avoid le~kc.ge.

j The concrete is to be re-enforcec ~a per dra ings with ,

12-- 2 Squar e Twisted Steel Rod s 30 f t .  long.
CONCRETE 49-- l~ Square Twist ed Steel Rod e 30 ft. long .

4-- 1 Sqt.are Twisted Steel Rod s 20 Pt. long .

5-- l Square Twisted Steel Rods 12 ft. long .

• These rods are to be erouted as shown in drawing and a
liberal ~l1owanc e is made for ~,aVne .

The face of the tham on lpetream side is to be covered with
Inertol or Hardwear, or some similar su i table weterpr- ofin~
compound .

2-— 42 Circular Opening , iron body , bronze mounted ,
V non—rising stem , Sluice Gates , ril.1 be furnished by The

• ~JJI~3 Ludlow Valve Company and they have already given us
• V GATES approximate ectimate of * 575.00 per sate . We have

allowed $ 1500.00 for the gates erec ted on the job.

Expansion The Expansion Joints are shown on the drawing and re have
made an extra allowance for these .
We have inc’.’~ted approximate estima te of removing 8 f t .
off of the old dam snd taking above material away from

ox~ DAM the creek.
We expect all material on this darn cleaned ‘tp so that
the meterta]. carir.ot float down the creek and interfere

• with eavigation in any way.

The natursi. flow of the Esopu s Creek between Asbokau
• DIVERSION sod the Diamond Mills Pa’er Company and Martin Cantin.• Company ’s dam for 1907 to 1912 was as followsi

(N. H. Hil1~
1907—

May 215 million gallons per day
• Jun. 139

Ju ly 44
August 11
Sept. 270 

V - ~ •V~~ •~~_V 
~~~ ~~~~~~~~~~~~~~~~ V - ‘~~~f ~~~~ j5- 1$~~ 5 ’ ~~~~~ V • V - - • ~~~~~~~~~~~~~~~~~~~~~~ —
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Sub s Specificat ions for Dam . (2 )

1908-

May 487 million gallons per day
June 97

V July 65
August 26
S pt. 2

1909—
May 258V V 
June 167
July 38
Aug. 37
Sept. 24

1910—

May 201
DIvERSI0l~. June 21?

July 33
Aug . 24
Sept. 17

1911—

lay 33
June 189
July 37
August 38
Sept. 66

1912—

May 281
• June 71

July 22
August 64
Sept. 46

Since that time the stream has decreased in flow instead
of increased , so we are safe in using these figures , and
in order to build the darn at the mir.i~mim ~xpenees we have
selecte d the months of July and August , as the fl ow
during these months will not average ove r 65 millions
gallons per day.

Our Sluice Gates are 3~ feet in diameter and will dis-
charge 175 milliom gallons per day with 5 feet of w~ ter
in the bottom of the lowest section of darn.

This cii]. allow the Sluice Gates to be built first
and the old da. can be used for diversion with very
littl e •xpens. during the construction of this section.

A
- __~ V - - ______ V_ • ___ VV• V •_V__•V•_ - V_ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ — •~VMV ~~~~~~~~~~~~~~~~~~~ ~~VVVV_ S_• V ~~~~~~~~~~~~~~~~~~~~~ ~_ Vc._V_____V_VV___lr___.V~_
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Approximate Estimate Cost.

Rook Excavation-
-

• 600 CU.  ,ds . Send Stone Rock 4.00 2400.00
215 Cu. yd.. Fissured “ 2.00 430.00

Drilli ng——
12-- 3” Holes 15 f t .  deep

- • 49~~ ~~~ 15 ft. deep
4~— 2  lO ft. d..p
5—— 2 • 6 ft. deen 1014 ft. 1000.00

Grouti ng-- Roles 9 cu. yda . ~ 30.CO 270.00

Concrete-— 6250 cu. yde ~ 12.00 75000. 00

Sluice Gates—(2) (Bid $575.00 ~ .o.i~.(i)  Troy 1500.00

Expansion Joints— — 50.00 300.00

Surface Protøctio~. 8000 Sc . ft. G .10 B00.O0
Inertol

Water Control 500.00

Removing Old Dam 8’ 2000.00

Estimated $84 ,200.00

Payments--

O~ or abou t the First day of cach ‘uonth and
@so on ox abou t the 15th of et.ch utonth~90 % of the value , ba sed on the Contrac t Prices
of labor and material incorporated in the work
up to the First and. Yif te~nth of each month, as
estimated by the Engineer.

The final paymen t shall, be due JO days after sub-
stantial completion of the work , provided the cork
be then fully completed and contrac t fully performed .

Befor. issuance of final certificate for payment
the contractor 4al1 submit evidenc e satisfactory to
the engineer that all Pay Rolls, Material Bills and
other indebtedness cor .nected with the ‘~ork have been
paid.

I
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%SLE ADDRESS, MONDIA . NEW YORM. ~~~~~~~ __________ 

——

TELEPHONe
OARCLAY 6139 PRICES SuBJECT TO CHANGE WITHOUT NOTICE AND WE RESERVE THE RIGHT TO CANCEl,.

2475 QUOTATIONS AND ORDERS WHEN CONDITIONS AR ISE WHICH ARE BEYOND OUR CONTROL.

SaugertiN ’s, N. Y., lIar. 12, 1929.

Dept. of Public Vorks,
Division of Public V7orks, 1IV •  •

• - Albany 1 N. Y.

Gentlemen:..

I am enclosing three (3) Sets of Drawings of Sluice Gates in

detail and also connection of Cantine Spiilway to propo sed darn of

Martin Canti ne Company and Diamond Mills Pa~~r Company , ‘which you asked

ne to make .

On the line of your suggestion in reg~rd to the

Mixture l~—24-~5 and also 1--2-—4 , I have asked the contractor to

figure accordingly and have o~titted the Hydrated Lir!e in c oncrete mixture

as you suggested and trust thi s will  now be satisfactory to you.

Vii]. y~u ki ndly insert these drav~ings in the dra wings ‘which you

have on hand and accept my thanks for doing this and greatly oblioe ,

Yours tru ly ,

Diamond M ills Paper CoNpeny .

V 

Pted S. Van Voorhie , ~~~~V

• 
~~~

•
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1~~ DEPARTMB~~~~~HI~ ffMY
— 

U. 5 ARMf ENGINEER DISTRICT, NEW YOR’~26 FEDERA L PLAZA
NEW YO~K. NEW IORlç ~c0o7

V •

NAJIZ~~~ cousTi~Ii .;:. -. ,..:... .. .V V V ..1•T 20 January 1978

Mayor George A. Turner Jr
Villag. of Saugerties
P.O. Bom 96
Sauger tias, New Yoz t 12477

Dear Mayor Turner:

Reference is made to your telegran dated 18 January 1978, concarniug
a request for an “ime.diat. investigation” of a dim in the Village
reported to hay, suffered additional deterioration as a result of a
fir , at the Martinc’ Cantin. Nil]. ad~)acent to the dam. 

V

As per telephon , conversation between you rself and Mr. Dioguardi of
my staff on 18 January, you advised him that access to the darn sit.
was hindered by s~~w accumulation and ice conditio ns and that no
inspection shou ld be scheduled unti l word is received from you that
such an inspection could feasibly be made.

In further conversation, it was learned that water was spilling over
th. darn and that in order to make a proper inspection the water em—
poundment behind this dam should b.~lower.d such that visual obser-
vation of the downs tream face of the darn can be mad.. It is requeated
that V~ DU implement procedures to accomplish this.

We look forward to hearing from you regardi ng a date fo r an inspection. 
V

V Sincerely yours,

cc v/ m d :  J.A. WEISS
Mr . George Koch, NYS DEC ~~~~~ Chief, Engineering Division

-
~~~~~~~~ L

—
•~~~ ~iVU~~~~ ~~~~~~~~~~~~~~~~~~~~~~ -
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May 11 , 1978

Mayor George A. Turner , Jr.
Villa ge of Saugerties
P.O. Box 96
Saugerti os , NY 12477

RE: Dam 1210—82)
Lower Hud son
Esopus Creek Dam

Dear Mayor Turner: ,

V The referred to structure was Inspected by Departmen t personnel on May 9,
1978. Wat er v~s spill i ng over the splliw ay thus making a thorough Inspection
Iq,oss ib)e. The impoundment mus t be lowered so that the downstream face
of the dam can be observed. Please Inform th is  office as to when the water
can be lowered along wi th the n.~rne and address of the owner.

if you have any ques tions , do not hes i tate to contact eithe r Mr. George
Koch or myself , phone 518 457-1216.

Since rely ,

nneth Harmer
Dam Safety Program

cc: 0. Danskin

,~~~ eli r; ~~~ ~~~~~~~~ ~~
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RMER DL~C~J~JIb V SAUGERTIES. N. Y. 12477
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June. 10 •39~3
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New York State Dapart~~ent of -

Eavirozv~te~ tal Co~iservati or.
V SO Wolf Road

ALbany, N3w York 12233 -

Attention: Mr. George ~oeh V

Supervisor, Dan Safety Section

RB: Proposed inspection of Diamond
Mill . Paper Company Dam V

Dear Mr. !~och: -

Tour letter of June 16, 1978 , to the Sawyer Savings Bank has been
• turned over ~~ n~, ~s attorney for Partition Street Corporation ,

for reply. V -

You should be advised that Partition Street Cotporation serious ly
qii.stions whether or not it has any title whateYer to th . darn and/or
the watsr r !cthts which are presunably conpanion to the titl e.
Vill age of Saugerties attorney , Will iam D. 3rinnier, recently made
a statement for the press to the effect that he had conducted his
own ti tle examination and that he haa concludeil, as a result there of ,
that Par tition Stree t Corporstion had, at bt~st, a one—half interest
in the dam and no more. He further stated that the identit y of the
alleged owner of the ret~aining one-half interest was known to him,

- but that lie cou ld not reveal the identity of tnat party. While
Partition Street Corpo rati on does not necessaril y concur with
h~ . ~3rinnier’s findings, it is obvious, if we assume their validi ty ,
that any atteopt to open the dam upon the part of Partition Street
Corporation exposes the corporation to the fo~.1owing possible
repercussions :

1. A suit against Parti tion Stree t Cornorat ion by other persona
having an interest in th , dam and/o r any and all, water rights
agreements affectino~ th. use of the water for trespas. and/or
damages for unlawful interference with the use of the darn and
th. water it i ,ounds. 

V

2. A suit or suits against Parti tion Street corporation broucht by
tn. owners of upstream proporti3s based upon interf ere~ice with
their Riparian ri~hts. Thia item is almost a certaint y irtasnuch
as I havo personal knowled.qe of the fac t that a number of
upstream corn ~rowers brought suit against the Martin Cantine

I
- V V V -~ - ~~~~~ V ~~~~ — - ~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~ -~ ~~~ •
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~~~ ~~ ~~~~~~~~~ ~~~~ 5e~~~ De~artment of V

~nviron~a~i~.Li Co.~ae vation
V Paçe 2

June 23, 1.373

Company appro,r i’~etel7 ten years ago when it lowered the water
level ~~ring the coru-growing ~aason.

3. / The pos3ibility t~ ~t it would be extremely difficult to open
/ tn~ gatei for th~ purwo~e of lc~iering the water level, and furt her

that the gates, once open, might be difficul t, if not impossibl e,
to close • This opinion was expressed açain in the press by
Villag e !ngiaeers , Brinnier and Larios , of Kingsto n, New York .

For all of the reasons hereinabove set forth , Partition Street
Corporatio n is reluctant to t~r~.r with the darn. I confess that I
am not familiar with the provisions of the national Darn Inspection
Act, however, I can assure you that Partition Street Corporation will.
comply vita any lawful Order issu ed pursuant to the provisions of
that Act. If an Order is to b. made, I would appreciate receipt of
a copy of it, togat±iar with a copy cf that portion of the Act which
authorizes issuance of such an Order. If I am satisfied that the
lowering of th~ wute.r lav3l can be accomplished pursuant to proper
authority and that Partition Street Corporatio n, in acting in
compliance with t~at autho rity , will , be held harml ess from any and
all claims which might arise , as h.re 4-nbefore set forth, I can then
see no reason why the water level cannot be lowered.

V Very truly yours ,

, ~~~~~~~~~~~~~
- Robert P • Schirmer

~PS:4tg
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9 4~ç, j  NEIl ‘iORX STATE DEPARTNENT OF ENVIRONMENTAL CONSERVATION
- ‘7 ‘1 DAN INSPECTION REPORT

/ (3y Visua l Inspection )

V I - Date
Dam N~~~.r River Basin Town - j County Hazard Class & Inspector

/0 - 81’! L. f-(~ ISc’I~.. Sg~c.~r’~5 1f/rY~’p J$i/79

$tream Owner -

Type of Constructio n

O Earth v/Concrete Spiliwsy 0 Water Supp ly

O Earth v/Drop Inlet Pipe ~~
.1Ower

O Earth v/StonS or Riprap SpilLway Q Recre atio n - 0 High Density
(~~‘~~cIcret. ~~ Fish and Wi ldlife

o Stone Q ~arrn pond

O Timber I Apparent Usa-Abando ned

Q Oths r ____________________________ Q Flood Contro l

Q Other _______________________

Estimated Impoundment Size ~ 
4d Acrss,~W Estimated Height of Darn above Streambed

Condition of Sotilvay

o Servic e satisfa ctory Q Auxiliary satis factory

Q In need of repair or maintenance 
~~ 

In need of repair or maintenance -

Explain: 5i,i ’v ~ /. r~ ~-; ~ ~ ~ ~ / 
ç,~ ~~~ ~~~~~ 

, ‘t fVl~~~
ø r ~~~~~~~~~~

V F ’
Condition of Non..Over flow Section

V 0 Satisfactory need of repair or mainte na nce

Explain :

Condition of Mechanicil E~uiDmert e

Q Satisfacto ry ~~~~~~
“

~~~~t need of repair or maintenance

Explain:

Siltation Q High Low

Explain:

Remarks : /Vt’~cL~’ r~~-~~~~~ .’~.er,
’
i#~ ~~~~~~~ ~4~ s

EvaLuation (From Visua l Inspection)

~~~~~~ Repa irs req ’d. beyond norma l maint. No defects observed beyond normal maine.

V 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~ -~ 
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GEOLOGY

Diamond Mills Paper Company Dam

1. General Geology

The daxnsite is located on Esopus Creek, at the
northeastern edge of Ulster County, very near the west bank
of the Hudson River. The bedrock belongs to the Normanskill

V 
Formation of the Trenton Group of middle Ordovician age.
The members present in the area are the Austin Glen (gr ay-
wacke sandstone and black and gray shales), the Mount Merino
(black shale and chert), or the Indian River (red and green
shales)

There are minor fault traces northwest and
southwest of the damsite.

The surficial soils are classified as broken
phase of the Hudson silty clay loam. The soils consist of
brown, light brown or yellowish brown very granular silty
clay loam. In the vicinity of the damsite , the material
has been excavated for brickmaking, which has increased
the natural steep slope.

2. Site Geology (Based on Air Photo s)

The area ad jacent to the damsite is heavily
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urb anized . A short distance downstre am of the darn, Esopus
Creek joins the Hudson River. The outlet channel appears

j to have been reinforced where the creek empties into the
Hudson River. The entire downstream channel is unobstruc ted

V (as of 1968).

There is some siltation along the shoreline of
the upstream channel , and a visible silt plume originating
from a sand quarry some 1400± feet upstream of the darn.
Otherwise, the channel is unobstructed for at least 1600
feet upstream of the dam (as of 1968). In the vicinity of
the quarry, the left bank is unprotected and contributing

V sand and/or silt.

There is littl e or no glacial cove r in the
vicinity of the dam. Although no outcrops are plainly
visible, the literature and field observations indicate
the rock at the right dam abutment is the black shale of
the Austin Glen member, Normanekill Formation, Trenton
Group. Graywacke sandstone is also present locally.
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