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i PREFACE

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

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

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

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

theThe Phase I Investigation does not include an assessment of
the need for fences, gates, no-trespa-ssing signs, repairs to ex-
isting fences and railings and other items which may be needed
to minimize trespass and provide greater security for the fa-
cility and safety ro the public. An evaluation of the project
for compliance with OSHA rules and regulations is also excluded.I
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NATIONAL DAM INSPECTION PROGRAM

I PHASE I INSPECTION REPORT

Identification No.: NY 00511

Name of Dam: Silver Stream Reservoir Dam

i State Located: New York

I County: Orange

Municipality: Town of New Windsor

I Watershed: Lower Hudson River Basin

Stream: Silver Stream

I Date of Inspection: April 9, 1981

I ASSESSMENT

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

I Structural stability analysis of the concrete dike indicates
that it is unstable for the winter ice load and 1/2 PMF conditionsI and that it has unsatisfactory stability for the normal spring-
summer-fall condition and the PMF condition. Therefore, it is rec-
ommended that a detailed structural stability analysis of the con-
crete dike under all loading conditions be started within 6 months
after receipt of this report by the Owner. Any necessary remedial
work should be completed within 18 months after receipt of this
report by the Owner. The investigation and the design and con-

I struction observation of any remedial work should be done by a
qualified, registered professional engineer.

Hydrologic and hydraulic analysis indicates that the PMF over-
tops the dike, but not the dam embankment, even when the outlet
pipe is fully open. The 1/2 PMF, however, does not overtop the dike,
or the dam embankment which is 1.5 feet higher th-n the dike. There-
fore, in accordance with Corps of Engineers' screening criteria for
review of spillway adequacy, spillway capacity is considered "in-
adequate", but not seriously inadequate.

V
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771 Because of other deficiencies, the following additional investi-
gations should be started within 6 months after receipt of this report
by the Owner. The investigations should be performed by a qualified,

I registered professional engineer.

1) Inspect for seepage in the outlet pipe and within the
areas of ponded water downstream from the dam and dike,
including the spillway discharge channel, after those
areas have been drained as recommended in Section 7.2a.
Establish an appropriate monitoring system if necessary.

2) Inspect the deterioration inside the outlet pipe and de-
termine if the pipe needs to be repaired or replaced.

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

work.

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

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

2) Remove the brush from the approach channel of the spillway.

3) Drain the ponded water downstream from the dam, dike,
and from the spillway and outlet pipe discharge channels
so that those areas can be inspected by an engineer.
Also, dewater the outlet pipe so that it can be inspected.

4) Repair the right training wall and the floor of the spill-
way discharge channel in accordance with design and field
observation of the work by an engineer.

i 5) Remove trees, brush, and their root systems from the
slopes of the dam and dike embankments and to a distance
of 15 feet downstream from their toes in accordance with
specifications and field observation of the work by an
engineer. Fill resulting holes with properly selected,
compacted backfill. Continue to keep these same areas
and the crest of the dam and dike embankments clear by
cutting, mowing, and cleanup at least annually.

77 6) Backfill animal holes on the slopes of the dam and dike
embankments with properly selected, compacted fill.

h3 Vi
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1 7) Contingent on the results of the detailed structural
stability analysis of the concrete dike, repair the
cracking and deterioration of portions of the dike
in accordance with design and field observation of the
work by an engineer.

8) Prepare written routine operation and maintenance pro-
cedures for the dam, dike, and their appurtenances.

9) Institute a program of comprehensive technical inspec-
tion of the dam, dike, and their appurtenances by an
engineer on a periodic basis of at least once every two
years.

10) Develop an emergency plan outlining action to be taken
to minimize the downstream effects of an emergency, to-
gether with an effective warning system. Also make pro-
visions to open the outlet pipe valve, when necessary,
to augment spillway flow during periods of heavy runoff.

cm Kenneth J4 Male
( ' President

2C. T. Male Associates, P.C.
NY PE 25004

& LAND SURVEYOR

Approved by:
o W. M. Smith

New York Distric EngineerCorps of Enginee

Date: /1~ ',
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5j NATIONAL DAM INSPECTION PROGRAM

PHASE I INSPECTION REPORT

INAME OF DAM: SILVER STREAM RESERVOIR DAM, ID NO. NY 00511

SECTION I

PROJECT INFORMATION

B 1.1 GENERAL

g a. Authority

The National Dam Inspection Act, Public Law 92-367,
August 8, 1972, authorized the Secretary of the Army through the
Corps of Engineers to initiate a national program of dam inspection
throughout the United States. The New York District of the Corps
of Engineers has been assigned the responsibility of supervising
the inspection of dams within New York State. C. T. Male Associ-
ates, P.C., has been retained by the New York District to inspect
and report on selected dams in the State of New York. Authori-
zation and notice to proceed was issued to C. T. Male Associates,
P.C., under a letter from Michael A. Jezior, LTC, Corps of
Engineers. Contract No. DACIJ5I-81-C-0014 has been assigned bya the Corps of Engineers for this work.

b. Purpose of Inspection

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

1.2 DESCRIPTION OF PROJECT

a. Location

The dam is located on Silver Stream about two miles west
3 of the City of Newburgh. The dam at its maximum section is at

Latitude 41 degrees - 28.7 minutes North, Longitude 74 degrees -
5.2 minutes west. There is also a large dike on the impoundment,

* located just to the left of the dam, at Latitude 41 degrees - 28.7
minutes north, Longitude 74 degrees - 5.4 minutes west.

* Access to the dam is from State Route 207 (Little Britain
Road) to the north as it leads west from the City of Newburgh, then
south via Moores Hill Road and a dirt driveway to the left leading
to the dam (see Vicinity Map, and Drainage Area Map Appendix C-5).

I
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SI The official name of the dam is Silver Stream Reservoir
Dam and the official name of the impoundment is Silver Stream
Reservoir. The popular names of the dam and impoundment are Browns
Pond Dam and Browns Pond. The impoundment has also been known as
Browns Farm Pond.

b. Description of Dam andAppurtenances

1) Dam

I Silver Stream Reservoir Dam is an earth embankment
with a single chute spillway. The grass and brush-covered embank-

I ment is about 557 feet long (including the chute spillway) by about
22 feet high. The upstream slope is about 2.511:1V and the downstream
slope is about 2H:lV. The upstream slope is covered with hand-placed
rock riprap to about 3 feet above the spillway crest. The top width
of the dam is about 15 feet.

The dam has a concrete core wall, down to firm
material but it does not reach bedrock. The core wall extends up
to about 2 feet below the top of dam.

At the left abutment there is an ungated concrete-
paved chute spillway. The portion of the spillway at the axis of
the dam is crossed by a concrete bridge deck which provides access
to the dam crest. The high point of the chute spillway is 5 feet
below the top of dam, with a clear opening under the bridge deck of
3.5 feet. The concrete-paved chute discharge channel curves along
the left abutment and discharges into the outlet pipe discharge
channel located at the center of the dam at the downstream toe.

At about the center of the dam on the upstream side
there is a concrete intake structure and control tower with a brick
gate house on top, connected to the top of the dam via a service
bridge. In the gate house there is a double hand crank bevel geared
floor stand for a 48-inch gate valve in the outlet pipe which runs

S through the bottom of the control tower.

The outlet pipe is a 48-inch cast iron pipe with
I leaded joints about 104 feet long from the intake headwall to the

stone-paved discharge channel at the downstream toe. The discharge
channel runs through a concrete box culvert under the Catskill Aque-
duct and then into the natural channel of Silver Stream.

2) Dike

I About 100 feet to the west or left of the dam, there
is a concrete gravity and earth embankment dike separated from the
dam by a knoll of natural ground. The concrete gravity section

I
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761 forms the middle of the dike, with earth embankments at either end.
The concrete gravity section, which bends downstream in the middle,

I is about 314 feet long. The earth fill at the left abutment is
about 260 feet long while the one at the right abutment is about
121 feet long. The total length of the dike is about 695 feet.

The concrete gravity section extends from about 1.5
feet below the top of dam to as deep as about 6 feet below top of
firm material at the concrete cutoff, but does not reach bedrock.S The gravity section is about 17 feet high at the downstream toe.
The upstream face of this part of the dike is vertical, while the
downstream face is nearly vertical for about 12 feet below the top
and slopes at about 0.7H:lV for the remainder. The crest of the
gravity section is about 5 feet wide.

The grass and brush-covered earth embankment portions
of the dike are earth fills with concrete core walls similar to the
one in the dam. The earth fills are 15 feet wide at the top and
their upstream slopes are covered with hand-placed rock riprap to
about 3 feet above the spillway crest. The upstream slopes are
about 2.5H:IV and the downstream slopes are about 2H:IV. The earth
embankment portions of the dike are about 18 feet high.

I c. Size Classification

In accordance with Recommended Guidelines (Reference 1),
Silver Stream Reservoir Dam is classified as "intermediate" in size
because the maximum storage capacity at top of dam is 2,860 acre-feet
and 2,464 acre-feet at top of dike (within the 1,000 to 50,000-
acre-foot range). The height of the dam is about 22 feet.

d. Hazard Classification

I In accordance with Recommended Guidelines (Reference I),
Silver Stream Reservoir Dam is classified as having a "hi h" hazard
potential. This is because it is judged that failure thedam would
significantly increase flows downstream which could cause loss of
more than a few human lives and excessive property damage. Down-
stream development that could be damaged or destroyed by a dam fail-
ure includes: the Catskill Aqueduct, a major raw water transmission
main for the New York City Water Supply System, located about 100
feet downstream; a town road (Moores Hill Road) and about 3 dwellings
located about 2,000 feet downstream (vertical drop from the dam to
these dwellings is about 25 feet); and State Route 207 and about 2
dwellings located about 3,000 feet downstream (vertical drop fromI the dam to these dwellings is about 35 feet).

e. Ownership

3 The dam was constructed in 1923 for the present owner:

1
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I City of Newburgh
City Hfall

83 Broadway
Newburgh, NY 12550

Attention: Gary J. Bloomquist, City Managerg (914) 565-3333

21 f. Operator

I Day-to-day operation of the dam is the responsibility of:

James W. Brown, Water Superintendent
Newburgh Water Department
79 Dubois Street
Newburgh, NY 12550

I (914) 565-3356

g g. Purpose of Dam

The dam was originally constructed to impound water for
use as a public water supply for the City of Newburgh. The impound-
ment is still used for this purpose.

h. Design and Construction History

I The dam was constructed in 1923 for the City of Newburgh.
The designer was Fuller and Harding Consulting Engineers, 170
Broadway, New York, New York, who are no longer in business. Data
concerning the original design can be found in Appendices F2, F3,
and G. The construction contractor for the original constructionis not known.

I Around 1940 a drainage system was installed for the wet
area on the downstream side of the dike. A drainage pipe from this
area reportedly empties into Silver Stream.

In 1978 some concrete patching work was done to the con-
I crete gravity portion of the dike. Also, steel bars have been

bolted to the left training wall of the outlet pipe discharge channel
to prevent the further widening of a large crack. The date of
this repair is unknown.

I There is no record of other construction, modification,
or major repair of the dam or dike. Refer to Section 2 of thisI report, as well as the Engineering Data Checklist in Appendix F2,
for a complete discussion of the design and construction history.
Drawings, specifications, and other engineering data are includedIin Appendices F3 and G.

I
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(i. Normal Operation Procedures

The dam and dike are visited daily. The dam and dike are
casually viewed at this time and the depth of water in the reser-
voir is measured from the top of the concrete portion of the dike
and recorded.

n2 I The outlet pipe valve is opened when water from Silver
Stream Reservoir is needed to fill downstream reservoirs. At the
time of inspection the water level was at about EL 358, or about 5
feet below the spillway crest, and the outlet pipe valvp was shut.
The major downstream reservoir is Lake Washington about 1.5 miles
downstream (see Drainage Area Map, Appendix C-5). Washington Dam,
NY 00603, is covered by a separate Phase I Inspection report done
in 1978 (Reference 31). Water from Silver Stream is directed to
Washington Lake by Silver Stream Diversion Dam which is located

I about one mile downstream of Silver Stream Dam and Dike.

1.3 PERTINENT DATA

I a. Drainage Area (square miles) 1.89

b. Discharge at Dam Site (cfs)
Spillway-(W.S. at top of dam) 900

-(W.S. at top of dike) 590

Outlet Pipe (normally perti ]ly open)
- (fully open w/W.S. at top of dam) 270
- (fully open w/W.S. at top of dike) 260
- (fully open w/W.S. at spillway crest) 240

Spillway & Fully Open Outlet Pipe Combined
- (W.S. at top of dam) 1,170
m (W.S. at top of dike) 850

Maximum Known Flood Unknown

I c. Elevation (feet-NGVD)
Based on USGS mapping, the elevation base used on the

design/construction drawings in Appendix G appears to be about 1.5
* feet lower than NGVD (National Geodetic Vertical Datum of 1929).

Therefore, all elevations used in this report are 1.5 feet higher
than those found on the design/construction drawings in Appendix G
and are in feet above mean sea level NGVD.

Top of Dam (and earth portion of dike) 368
Top of Dike (concrete gravity section) 366.5
Design High Water Unknown
Spillway Crest (normal pool) 363
Entrance Invert of Outlet Pipe 345.6 +

d. Reservoir Length (feet) - at spillway crest 8,000 +

I
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e. Reservoir Sur 3ce Area (acres)
Top of Dam 239 +
Top of Dike 227 T
Spillway Crest 198.7

)2g f. Reservoir Storage (acre-feet)
Top of Dam 2,860
Top of Dike 2,464
Spillway Crest 1,538

g. Dam Dike
Type - Earth with concrete Earth with concrete core wall

core wall. and concrete gravity section.

Length - About 557 feet, About 695 feet, including about
including spillway. 314 feet of concrete gravity

section.

Height - About 22 feet. About18 feet (earth), 17 feet
(concrete).

Top Width - About 15 feet. About 15 feet (earth), 5 feet
I (concrete).

Side Slopes
Upstream - About 2.5H:lV. About 2.5H:lV (earth), vertical

(concrete).

Downstream - About 2H:lV. About 2H:lV (earth), top 121 feet of concrete nearly vertical
with remainder about 0.7H:IV.

Zoning - None known for dam and earth portions of dike,
n/a for concrete portion of dike.

Impervious Core - Concrete core wall in dam and earth portions
of dike, n/a for concrete portion of dike.

Cutoff - In dam and earth portions of dike, concrete core
wall extends down to firm material up to 20 feet

below original ground. In concrete portion of dike,
I* concrete gravity section extends down to 6 feet

below top of firm material which is up to 20 feet
below original ground.

Grout Curtain - None known for dam or dike.

h. Spillway
Ty-pe- Chute with concrete bridge deck across top.
Length of Weir - 30 feet.

221 Upstream Channel - Brush-choked approach section which
tapers gradually up to weir crest from
reservoir. Two angled concrete training
walls upstream of spillway crest direct
flow into spillway.

I
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Downstream Channel - Concrete-paved chute with concrete

training walls that curve along left
abutment. Chute discharges at right
angle into outlet pipe discharge channel
at downstream toe.

i. Outlet Pipe
Sie - 48-inch diameter.
Description - Cast iron pipe with leaded joints from control

tower and intake on upstream side of dam to
I concrete and stone-paved discharge channel at

downstream toe.
Control - 48-inch gate valve at the bottom of the control

tower with a double hand crank bevel geared floor
stand in gate house.

I
I
I
I
I
I
I
I
I
I
I
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73I  SECTION 2

I ENGINEERING DATA

2.1 DESIGN DATA

I a. Geology

There was no geologic information available in the
design data for this dam. The following information was obtained
from current geologic maps and publications for this region (Refer-ences 28 and 29), as well as from the site visit.

I Silver Stream Reservoir Dam is located at the eastern
border of the Hudson Uplands section of the New England Province.
The dam and dike are located at, or close to, a major thrust or
reverse fault that separates the upthrown limestones and dolostones
of Cambrian to Lower Ordovician age (approximately 550 millionIyears old) to the north, from the shales, argillites and siltstones
of Middle Ordovician age (approximately 475 million years old).
Faulting in this region is presumably associated with the Taconic
Orogeny, which created the Hudson Uplands section of New York
State.

No surficial geologic information could be located for
I this vicinity.

b. Subsurface Investigations

I There are no subsurface exploration data given in the
design documents. It is indicated in the specifications that "soft
material" or "mud" was specified to be excavated down to "firm"
material prior to the start of construction of the embankments
and the concrete dike. Apparently no soft material was allowed
to remain in place under any portion of the dam or dike. The soft
material under the dam is indicated to have been up to 18 feet deep,
and the soft material or mud under the dike was indicated to be
12 to 20 feet deep. The firm material below the soft soils was
referred to as an impervious clay and gravel mixture, which, based
on visual observation of the area, probably is a lodgement till.

The cutoff wall and the outlet pipe were founded on the
firm material.

28 c. Dam, Dike, and Appurtenances

I The dam and dike were designed in 1922 and 1923 by
Fuller and Harding (also Fuller and McClintock), Consulting En-
gineers, 170 Broadway, New York, New York, who are no longer in
business.

I
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A complete set of the original design/construction drawings

for the dam are reproduced at reduced scale in Appendix G. Several
representative portions of the as-built-drawings for concrete place-
ment can also be found as Appendices G-12 to G-15 (Owner has complete
roll of as-built concrete placement drawings). Included in Appendix
F3 are construction specifications for the dam and dike (see Appendix
F3-1) as well as the applicatLion for its construction (see Appendix
F3-40).

The embankment%- are composed of the soil referred to as
a clay and gravel mixtuve (from borrow pits within 1000 feet and
from the excavations for .-.rious parts of the dam), which presumably

I is the local glacial (lgent) till. The specifications call for
placement of the "most. suitable and watertight clayey material
found, ;ree of stones larger than 4 inches" on the upstream side
of the core wall. All embankment material was specified to be
placed as follows:

1) Layers not over 6 inches thick.
2) Thoroughly rolled with heavy grooved roller weigh-

ing not less than 1000 lb/lin.ft., or a steam roller.

1 3) Sufficient water where directed to secure a "close
connection between layers and close compacting of

I the material."

4) Where the roller cannot reach, the material was to
be placed in the same manner and "thoroughly rammed."

The mud or soft material that was excavated beneath and
adjacent to the concrete dike was replaced with a rolled fill and
brought back up to the original ground surface, according to the
drawings.

The spillway was to be cut entirely in natural ground
according to instructions given by the Deputy State Engineer when
he approved the application for construction.

231 2.2 CONSTRUCTION HISTORY

a. Initial Construction

I The dam and dike were constructed in 1923. The original
contractor for the dam is unknown. The only records found concerning
the actual construction of the dam and appurtenances include tests
results for concrete sand (see Appendix F3-48), field books of con-
struction surveys available at the City of Newburgh Engineering De-
partment, and the sequence of concrete placement in the core wall of
the dam and gravity section of the dike as shown on the as-built
drawings (representative portion included as Appendices G-12 to G-15).

I
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3 b. Modifications, Repairs, and Maintenance

Around 1940 a drainage system was installed for the wet3 area on the downstream side of the dike-. There is no record of this
work but a drainage pipe from the wet area reportedly empties into
Silver Stream just downstream of the Catskill Aqueduct siphong crossing.

In 1964 and 1965 a temporary tap was made into the siphon
of the Catskill Aqueduct just downstream of the dam to supplement
outflow from the reservoir during the drought.

In 1978 some visible holes and cracks in the concrete dike
were cleaned and repaired by a city-employed mason. The only record
of this work are photos taken by the Water Superintendent, samples
of which are included on Appendix F3-52.

I Also in the past, two steel bars were bolted to the left
training wall of the outlet pipe discharge channel to prevent the
further widening of a large crack. The date of this repair, which
appears fairly old, is unknown.

c. Pending Remedial Work

i There are no known plans for any remedial work at the dam.

I 2.3 OPERATION RECORD

a. Inspections

i There is no record of inspection of the dam by the Owner.

Only one inspection report by the New York State Depart-
ment of Environmental Conservation (NYS-DEC), dated September 18,
1974, could be found (see Appendix F3-51). This inspection report
indicated that spillway and outlet works of the dam were in satis-
factory condition. Seepage through the right spillway training
wall was noted and it was reported that "No defects (were) observed
beyond normal maintenance."

- b. Performance Observations, Water Levels, and Discharges

Daily water level readings are taken from the top of the
concrete portion of the dike. These readings have been recorded on

the daily filter plant reports, from about 1960 to the present, which
are sent to the State Health Department.

I The City of Newburgh has a rain gage at the filter plant
(about 1.5 miles northeast of the dam) and has rainfall records
from 1950 to the present. The gage is presently being replaced
and will resume operation soon.

I
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I No performance observationsor routine measurements of
discharges are known to exist.

c. Past Floods or Previous Failures

There are no records of past floods or previous failures.

2.4 EVALUATION

a. Availability

As listed on Appendix F1, engineering data and records for
the dam are available from the Owner and the Dam Safety Section of
the NYS-DEC. This data was reviewed, and copies of the records
considered significant are included in chronological order in Appen-
dices F3 and G. Appendix F2, Checklist for General Engineering Data
and Interview with Dam Owner, also contains pertinent engineering
information. Some data on the reservoir itself was also obtained
from the NYS-DEC Division of Fish and Wildlife (see Appendix F3-50).

I b. Adequacy

Available data consisted of design/construction drawings,
specifications, as-built concrete placement drawings, correspondence,
an application for construction, one inspection report, photos of
1978 repairs, and some data on reservoir depths. Such data as3 design calculations, complete data on foundation and embanKment
soils, and operation and performance data were not available. The
lack of such in-depth engineering data does not permit a comprehensive
review. Therefore, the available data was not adequate by itself to
permit an assessment of the dam.

31 c. Validity

Based on field observation and checking, some of the dataIis not valid.
Alternate D (earth dam with concrete gravity section) was

actually built for the dike (West Dam) according to the letter of
Appendix F3-39 and the drawing of Appendix G-10. The construction
specifications do not include this alternate.

The design/construction drawings do not show the existing
bridge across the spillway.

The elevation base of the drawings appears to be about
1.5 feet lower than NGVD. Also the invert of the outlet pipe, by
field measurements, is about 0.9 of a foot lower than the elevation
shown on the drawings of Appendix G, after adjustment to NGVD.

I
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41 SECTION 3

5 VISUAL INSPECTION

I 3.1 FINDINGS

a. General

Silver Stream Reservoir Dam and an associated dike were
inspected on April 9, 1981. The inspection party was accompanied
during part of the inspection by James W. Brown, Water Superin-

I tendent, who represented the Owner. The weather was cool and
cloudy during the inspection, changing to rain around noon. The
water surface was at about EL 358, or about 5 feet below the spillway
crest. The Visual Inspection Checklists for the dam and dike
are included as Appendix B, while selected photos taken during
the inspection are included as Appendix A and as the Overview Photoat the beginning of this report. Appendix A-1 is a photo index map.

b. Dam and Dike

NOTE: The main dam, i.e., the right (easterly) embank-
ment, will be referred to as the dam. The left (westerly) embank-
ments and the concrete gravity seit-on, taken together, will be

I referred to as the dike. The dike is divided into three parts:
the left dike, the concrete dike, and the right dike.

1) Dam

I There was no evidence of any sloughs or slides on the
embankment.

I Seepage - Seepage was passing through the dam and
exiting downstream from the toe on the right side of the outlet
pipe. The exit point was not observed since water was ponded a
few inches deep between Sta 2+40 and 2+90, as shown on Photo A-4A.
Clear seepage was flowing out of the downstream end of this pond
(see Photo A-4B) at a rate of about 5 gpm. The channel of this
seepage was rust-stained on the bottom. The head loss through
the dam to this ponded zone was about 10 feet on the day of
inspection.

I Clear seepage was also observed exiting through
cracks in the walls and floor of the spillway discharge channel.
This discharge channel was cut in natural ground immediately
downstream from the toe of the dam on the left side of the outlet
pipe, as shown in the Overview Photo. The channel was cut
about 4 to 6 feet deep into the natural ground which, in effect,
makes the dam higher along the discharge channel than it would be

3-1
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41 in the absence of the channel. A close-up view of one of the seeps
in the wall and adjacent floor is shown in Photo A-9A. Seepage

i was observed as far to the left as Sta 4+50, at which point the
head loss from the reservoir to the floor of the channel was only
about 3 feet. More seeps are probably present beneath the standing
water in the spillway discharge channel (see Photo A-8B), but are not
observable. The total rate of flow from the observable seeps in
the channel was about 10 to 15 gpm.

Animal Holes - Numerous animal holes were observed
on the downstream slope of the dam, as listed below:

Height Below Height Above Diameter
Station Crest, ft. Toe, ft. in.

1+ 70 5 4
2+35 3 8
2+40 3 8
2+60 3 8
2+75 3 9
3+20 0 7
3+85 5 8
3 + 85 12 4
3 + 87 3 Not Estimated
4+40 7 6
4+70 7 5

In practically all cases the soil excavated near the hole appeared

to be glacial till with silty, non-clayey fines.

Vegetation - The portion of the downstream slope to
the right of Sta 2+00 is forested with hardwoods to 7 inches in size
and a few small evergreens. The remainder of the downstream slope is
covered with brush 3 to 10 feet high. Based on the size of the trees
and verbal data from the Owner's representative, it appears that
the trees and brush had been cut regularly until 10 or 15 years ago.

I Perhaps the portion to the left of Sta 2+00 has been cut more recently.

Brush to a height of 10 feet covers the upstream slope
I along a line at the normal water level (see Photos A-2B and A-3B).

2) Dike

I There was no evidence of any sloughs or slides on the
embankment portions of the dike.

Seepage - No seepage was observed on the downstream side
of the left and right dikes. The concrete dike is cracked in several
locations and streams of seepage through the cracks could be observed
by walking along the crest. Streamlets were observed at the follow-
ing locations at the surface of the water that is ponded downstream
(see Photo A-I1A).I

1 3-2
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31 Station Approximate Flow, gpm

1+75 2

2 + 08 5-10

S3+ 35 5-10

The differential head from the reservoir to the area downstream of
the concrete dike was about 2 feet on the day of inspection.

Vegetation - The right dike is grass covered, except
that a row of brush to 6 feet high exists along the top of the stone

I paving on the upstream slope (see Photo A-10B). The left dike is
fully covered with brush and small trees on the downstream slope.
Some cut branches were piled at the left end of the downstream toe.

I On the upstream slope there is a row of brush to 6 feet high at the
top of the stone paving.

Animal Holes - Animal holes 4 to 6 inches in diameter
were observed 1 to 3 feet below the crest on the downstream slope
of the left dike at Stations 4+30, 4+40, 4+50 and 4+75.

I Concrete Surfaces - There is efflorescence and some
slight surface deterioration of all concrete surfaces of the dikeI (see Photos A-1OA and A-10B). There is spalling at vertical con-
struction joints in the concrete gravity section (see Photo A-lIB).
The horizontal pour joints in the concrete show signs of separation
and cracking, along with efflorescence and spalling (see Photo
A-llB). A large piece of concrete in the gravity section near the
crest at Sta 4+00 is cracking and could eventually spall off from
the gravity section (see Photo A-IIA).

I C. Appurtenant Structures

I 1) Intake Structure and Control Tower

The dam has a concrete intake structure and control
tower on the upstream side. On top of the control tower there is
a brick gate house with a slate-shingled roof (see Photo A-5A).
The intake structure and the majority of the control tower were
submerged and unobservable. The gate house and exposed portion of

I the control tower were inspected and are in good condition.

'42 Inside the gate house there is a double hand crank' bevel geared floor stand (see Photo A-SB) for operating the gate
valve on the outlet pipe. This mechanism was well lubricated,
operable, and in very good condition. The gate of the valve itself,
although rusted and leaking somewhat when closed, also appeared in
good condition (see Photo A-6B).

I
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I
2) Outlet Pipe and Outlet Structure

The outlet pipe is a 48-inch-diameter cast iron pipe

that has leaded joints with hemp or jute gaskets and concrete
anti-seepage collars according to the drawings and specifications
(see Appendices C-5 and F3-32). The inside of the pipe, one-third
of which was full of water and unobservable, is only in fair con-
dition. There were mineral deposits, as well as some seepage, at
the joints (see Photo A-6B). The pipe was also rusting and scaling
severely, with metal as thick as 1/2 inch flaking off in some places.

I The outlet structure for the outlet pipe is a con-
crete headwall followed by a concrete discharge channel (see Photo
A-6A). The spillway discharge channel intersects this channel at
right angles about 16 feet downstream from the headwall of the out-
let pipe. The outlet structure for the outlet pipe is in good con-
dition. The outlet pipe discharge channel, however, is in poor

I condition. The left training wall of this channel, at its junction
with the right training wall of the spillway, has a 2-inch-wide
diagonal crack (see Photo A-7A). This crack is presently restrained
by two steel bars which have been bolted to the concrete on either
side of the crack to prevent the wall from collapsing.

3) Spillway and Discharge Channel

IThe chute spillway of the dam curves along the left
abutment of the dam (see Photo A-2A) and intersects the dischargeA channel from the outlet pipe at its downstreaw end (see Photo
A-9B). In general, the spillway and its discharge channel are in
poor condition.

The approach channel to the spillway at the crest
is choked with brush up to 6 feet high (see Photo A-7B). Flow
in the spillway at the crest is also constricted by a concreteI bridge deck across the spillway which provides access to the top
of the dam.

The discharge channel training wall on the right
(upstream) side has been tilted and cracked, as may be seen in
Photo A-8B, probably due to frost action and the high earth pres-
sure caused by the slope of the dam. The maximum tilt appears to
be about 5 to 10 degrees from the vertical. The tilting is very
minor on the left (downstream) training wall where the earthpressure is smaller.

43l There are about 14 cracks in the left spillway
training wall for its full height. The vertical construction
joints and horizontal pour joints are spalling and there is ef-
florescence and surface deterioration all over the wall. There
is also one large spall at its downstream end where it intersectsi with the outlet pipe discharge channel.
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There are about 15 cracks in the right spillway
training wall for its full height. The vertical construction
joints are spalling (see Photo A-9A) and there is seepage at the
base of the wall. There is efflorescence and concrete deterior-
ation of the entire wall. There is a large spall at about Sta 4+00
(see Photo A-8B) and another at Sta 3+00. There is also a 2-inch
wide vertical crack at its downstream end, near its intersection
with the left training wall of the outlet pipe.

The spillway channel paving is also in poor condition
(see Photos A-8A and A-8B). Considerable cracking and deterioration
of the concrete has occurred. Differential heave due to frost
action may be the principal cause of this cracking.

1 4) Service Bridge

The service bridge from the top of dam to the gate
house is a wood deck supported by steel I beams, with pipe railings
(see Photo A-5A). The service bridpe is generally in good condition.
The bridge railings, however, are lese and the deck is bare wood
for the most part.

d. Reservoir Area

I The area around the reservoir is wooded with evergreens
and hardwoods. The slopes are gentle to moderate (see Photos A-IOA

i and A-lIB).

e. Downstream Channel

The downstream channel is a paved stone trapezoidal channel
that starts after the intersection of the spillway discharge channel
with the outlet pipe discharge channel (see Photo A-9B). The channel
is in good condition, clear of brush and debris. A concrete box
culvert over the Catskill Aqueduct tends to restrict channel flow.
About 100 feet downstream of this box culvert the channel is the
natural stream channel which has brush and tree growth along its
banks.

74A 3.2 EVALUATION

The trees and brush and their root systems should be removed

from all surfaces of the dam and dike to avoid deterioration of
the embankments and stone paving and to permit more thorough
inspection. The brush should also be removed from the approach
channel of the spillway.

I The ponded water on the downstream side of the dam (to the
right of the outlet pipe and in the discharge channel) and on the
downstream side of the concrete dike prevent adequate inspection
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in those areas. Any seepage that may be exiting downstream from
the toe is covered by the ponded water. The ponded zones down-
stream from the dam should be drained and inspected. At that time
the conduit should be inspected for seepage, particularly at the
joints.

The tilted right training wall of the spillway should be
further analyzed to determine the best method for its repair.

The training walls and concrete pavement of the outlet pipe
and spillway discharge channels should be repaired. The concrete

I portions of the dike should also be repaired.

The deteriorated outlet pipe should be further evaluated to
5 determine if it should be replaced or repaired.

The effects of seepage on stability of the dam are discussedI in Section 6.1.

The animal holes on the downstream side of the dam near the
toe are below the reservoir level and could become sources of

Sseepage. (No such seepage was observed during the inspection.)
These holes should be backfilled.

I
I
I
I

I

I
I
I
I
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)01  SECTION 4

OPERATION AND MAINTENANCE PROCEDURES

4.1 OPERATION PROCEDURES

There are no written operation procedures for the dam.

Silver Stream Reservoir is used as a source of water supply.g The gate valve on the outlet pipe is used to regulate outflow to
downstream reservoirs. The normal position of the valve can be
anywhere from full open to full closed depending upon water re-
quirements downstream. The normal water level in the reservoir
is usually at or below the spillway crest.

At the time of inspection the reservoir level was about 5 feet
below the spillway crest at about EL 358, and the outlet valve was
closed.

4.2 MAINTENANCE OF DAM AND OPERATING FACILITIES

There are no written maintenance procedures for the dam.

The dam and dike are visited daily. The site is casually viewed
at this time and the water level is recorded. The outlet pipe valve
is operated, when required, by Water Department employees. It takes
two men to operate the valve because of its size.

The dam crest is regularly mowed but brush has not been cut
on the dam and dike for the past several years. Other maintenance
work at the dam is performed when funds, which are limited, are
available.

4.3 EMERGENCY ACTION PLAN AND WARNING SYSTEM

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

4.4 EVALUATION

Maintenance of the dam and dike is unsatisfactory. The condition
of the dam and its appurtenances indicates that it receives some rou-
tine maintenance. Brush, however, covers the slopes of the dam and
dike and clogs up the entrance to the spillway. Numerous animal

burrows can be found in the embankments, and the spillway discharge
channel is in a state of disrepair. Effective operation and main-
tenance procedures need to be developed and implemented by the Owner
in order to avoid the continued deterioration of the dam and dike.

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

I
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)2 SECTION 5

HYDROLOGY AND HYDRAULICS
I

5.1 DRAINAGE AREA CHARACTERISTICS

Silver Stream Reservoir Dam and Silver Stream Reservoir are
located on Silver Stream in southeastern New York. About 4 miles
downstream of the dam Silver Stream joins Moodna Creek. Moodnag Creek flows east and discharges into the Hudson River.

The total drainage area at the dam is 1.89 square miles, ofI which about 0.31 square miles (198.2 acres), or about 16% is actual
reservoir surface at the spillway crest. Being near the Hudson
River Valley, the topography is characterized by fairly flat slopes
of less than 10%. Elevations in the drainage area vary from EL 363
to EL 540. (See Appendices C-5 and C-6).

5.2 ANALYSIS CRITERIA

The U.S. Army Corps of Engineers Hydrologic Engineering Center's
Program HEC-l DB (Reference 3) was used to develop the test flood

m hydrology and perform the reservoir routing.

The purpose of this analysis was to evaluate the dam and spill-
way with respect to their surcharge storage and spillway capacity.
Accordingly, it was assumed that the water surface was at the spillway
crest at the start of the flood routing. In addition, the outlet pipe
was assumed to be fully open when water is one foot over the spillway
crest.

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

The index PMP (probable maximum precipitation) inputted to the
m HEC-I DB program was 21.5 inches for a 24-hour duration all-season

storm over a 200-square-mile basin, according to HMR 33 (Reference
4). Maximum 6-hour, 12-hour, 24-hour, and 48-hour precipitation£ for the actual size of the drainage area (same for 10 square miles
or less) were inputted to the program as percentages of the index
PMP in accordance with HMR 33. A storm reduction coefficient was
then applied internally by the program in order to transpose or
center the storm over the actual total drainage area. Thus, the
corrected 48-hour PMP for the actual total drainage area became
24.4 inches. All rainfall was distributed using the Standard Project
Storm arrangement embedded in the program.

111 Appendix C-7 summarizes the subarea, loss rate, and unitI hydrograph data inputted to the program. Only two subareas were

5
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used. Subarea 1 consists of all the drainage area around the res-
ervoir, and Subarea 2 consists of just the reservoir surface. For
the land in Subarea 1, loss rates were assumed to be 1.0 inch initial-
ly and a constant 0.1 inch per hour thereafter. Snyder unit hydro-
graph parameters were chosen from the 1977 Lower Hudson River Basin
lydrologic Flood Routing Model (Reference 20). A conservative stan-
dard lag time was computed. The program uses the inputted lag time
and Snyder peaking coefficient to solve by iteration for approximate
Clark coefficients, which are then used to calculate the runoff
hydrograph.

For the reservoir surface making up Subarea 2, loss rates
were set to zero so that rainfall would equal rainfall excess, or
runoff. Assuming no delay in the rainfall/runoff response, a con-
stant unit hydrograph for a rainfall duration equal to the HEC-I
DB calculation interval was developed per Appendix C-7 and input
to the model.

The floods selected for analysis were the PMF (probable maxi-
mum flood) and 1/2 PMF. Peak inflow for the PMF is 6,800 cfs or
3,598 csm (cfs per square mile). Peak outflow is reduced substan-
tially by reservoir routing to about 2,900 cfs (1,534 csm). For 1/2
PMF the peak inflow is 3,400 cfs (1,799 csm) and the routed peaki outflow is 690 cfs (365 csm).

5.3 RESERVOIR CAPACITY

I Storage capacity for the reservoir at the spillway crest,
EL 363, was obtained from the application for construction of the
dam dated July 29, 1923 (see Appendix F3-42). USGS contour mapping
(see Appendix C-5) was used to obtain area measurements inside con-
tour elevations above the spillway crest and the capacity of the
reservoir for these areas was hand-computed by the method of conic
sections. A tabulation of the reservoir volumes inputted to the
program is on Appendix C-6.

At the spillway crest, EL 363, the reservoir has a capacity
of 1,538 acre-feet. At the top of dike, EL 366.5, the reservoir
has a capacity of 2,464 acre-feet, and at the top of dam, EL 368,
the reservoir has a capacity of 2,860 acre-feet. Surcharge storage

* between the spillway crest and the top of dike amounts to 926 acre-
feet, or about 9.2 inches of runoff from the 1.89-square-mile
drainage area. Thus, the reservoir has significant capacity to
attenuate peak inflow.

'12 5.4 SPILLWAY CAPACITY

The dam has a 30-foot-long concrete chute spillway with a con-
crete bridge deck across the top. The crest of the chute spillway
is about 5 feet below the top of dam (3.5 feet below the top of
dike), with a clear opening under the bridge deck of 3.5 feet.
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The discharge capacity for the spillway was computed assuming
critical flow over an ideal broad-crested weir for flow depths of
3.5 feet or less (under the bridge). Reduction in discharge capacity
due to abutments contractions was accounted for. For flow depths
between 3.5 feet and 5 feet, discharge capacity was computed assuming
orifice flow. For flow depths greater than 5 feet, discharge capacity
was computed assuming orifice flow under the bridge deck and ideal
broad-crested weir flow over it. The spillway discharge computations
are presented on Appendix C-9. With water 3.5 feet over the spillwaygcrest (water level at top of dike, EL 366.5) the spillway discharges
about 590 cfs.

Total discharge from the dam consists of flow from the spillway
as well as flow through the outlet pipe when it is fully open. The
capacity calculations for the outlet pipe appear on Appendix C-8.
The sum of the hand-computed discharges for the spillway and outlet

I pipe (see Appendix C-10) were inputted directly to the HEC-I DB
program. Flow over the dike and dam was computed by the HEC-l DB
program using the non-level crest-critical-flow routine embedded in

I the program.

With the reservoir level at the top of dike, EL 366.5, the
i total discharge from the dam is the combined capacity of the spillway

and outlet pipe, or about 590 + 260 = 850 cfs. At the top of dam,
total discharge capacity of the spillway and outlet pipe combined is
900 + 270 = 1,170 cfs.

.5.5 FLOODS OF RECORD

dm There are no known records of past flood discharges at theI dam.
i 5.6 OVERTOPPING POTENTIAL

The results of the overtopping analysis using the HEC-1 DB
program are summarized in Table 5.1. The overtopping computer

Ainput and output for the PMF and 1/2 PMF are included starting on

Appendix C-11.

U 1_5As noted from Table 5.1, the PMF overtops the dike by about
1.5 feet with duration of overtopping of about 6.3 hours. The 1/2
PMF does not overtop the dike, but instead results in minimum freeboard

i of about T7 of a foot. Peak inflows are 6,800 cfs for the PMF and
3,400 cfs for 1/2 PMF. Peak outflows are reduced substantially by
reservoir routing to 2,900 cfs for the PMF and 690 cfs for 1/2 PMF.
Time to maximum stage, or the time from the start of the 48-hour
storm to peak outflow, is about 42 hours for the PMF and 43 hours
for 1/2 PMF. The peak portion of the inflow and outflow hydrographs
for the PMF and 1/2 PMF are shown by the computer plots on AppendicesI C-17 and C-18.

I
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I TABLE 5.1

SILVER STREAM RESERVOIR DAM

I OVERTOPPING ANALYSIS

I CONDITIONS Total Drainage Area = 1.89 square'miles
Start Routing at Spillway Crest EL 363
Top of Dike EL 366.5 ( concrete gravity section ), Top of Dam EL 368
Total Project Discharge Capacity at Top of Dike 850 cfs +

due to Spillway and outlet pipe fully open. (e)
Some values rounded from computed results.

I PMF 1/2 PMF (a)

INFLOW

I 48-hour Rainfall (inches) 24.4 14.1 (b)

I 48-hour Rainfall Excess ( inches) (c) 20.7 10.4 (d)

(cfs) 6,800 3,400I Peak Inflow (csm) 3,598 1,799

I OUTFLOW
(cfs) 2,900 690

Peak Outflow
I (csm) 1,534 365

Time to Peak Outflow (hours) 42.2 43.2

Maximum Storage (acre-feet) 2,843 2,284

I Max. W.S. Elevation (feet-NGVD) 367.9 365.8

Minimum Freeboard (feet) - Dike overtopped 0.7
- Dam 0.0 2.2

Maximum Depth over Dike (feet) 1.5 not overtopped

Duration of Overtopping (hours) 6.3 n/a

* (a) One-half of PMF total runoff, including base flow. For PMF base flow = 2 cfs per square
mile = 4 cfs +

(b) Approximation assuming total losses are the same as for the PMF.
(c) Rainfall Excess = Rainfall for the Reservoir Surface. For the rest of the drainage area,

losses are assumed to be 1.0 inch initially and 0.1 inch per hour thereafter.
(d) Equal to one-half of PMF value.
(e) If outlet pipe is closed, total discharge capacity at Top of Dike = 590 cfs .; For PMF, peak

outflow = 3,300 cfs and dike overtopped by 1.7 feet; for 1/2 PMF, peak outflow = 540 cfs and
minimum freeboard = 0.2 feet.
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Silver Stream Reservoir Dam (and Dike) was also modeled to
see what would happen if the outlet pipe was not open during the
PMF and 1/2 PMF. For this case the total project discharge capacity
at top of dike, EL 366.5, is about 590 cfs. The PMF results in a
peak outflow of 3,300 cfs and overtops the dike by about 1.7 feet.
The 1/2 PMF for this case results in a peak outflow of 540 cfs and
does not overtop the dike, but instead results in a minimum freeboard
of about 0.2 of a foot. The computer input and output are not in-
cluded in this report, but the results are summarized by footnoteI (e) on Table 5.1.

5.7 EVALUATION

I The PMF overtops the dike, but not the dam embankment, even when
the outlet pipe is fully open. The 1/2 PMF, however, does not overtop

I the dike, or the dam embankment which is 1.5 feet higher thanthe dike.
Therefore in accordance with Corps of Engineers' screening criteria
for review of spillway adequacy, spillway capacity is considered "in-
adequate", but not seriously inadequate.

I
I
I
I
I
I

I
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Im SECTION 6

STRUCTURAL STABILITY

6.1 EVALIATION OF STRUCTURAL STABILITY

a. Visual Observations

There was no evidence of movement that would indicateg concern about the structural stability of the dam or dike.

Seepage was observed on the downstream side of the dam.
i On the left side of the outlet pipe, the right training wall of the

spillway discharge channel is tilted into the channel. At this lo-
cation there is seepage entering the channel through cracks in the
wall. It is probable that the tilted wall will ultimately tip over,
at which time the seepage through the dam would increase. In ad-
dition, flow through the discharge channel could erode the toe of
the dam. Preventive maintenance on the wall is required to avoid

I further deterioration and potential stability problems.

The ponded water downstream from the dam obscures any
seepage that may be occurring. The existence of, or potential
effects of such seepage, cannot be determined until these areas
are drained and inspected.

I b. Design and Construction Data

The drawings and specifications indicate that this dam was
well and conservatively designed.

The spillway discharge channel is cut into natural ground
at the toe of the dam. This feature could lead to erosion of the
toe if the flow overtopped or undermined the right training wall.
It would have been preferable to locate the discharge channel well
downstream from the toe.

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

I C. Operating Records

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

1 d. Post-Construction Changes

No post-construction changes are known which wouldI adversely affect the stability of the dam or dike.

6-1
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e. Seismic Stability

This dam and dike are in Seismic Zone 1. According to
Recommended Guidelines (Reference 1), a seismic stability analysis
is not required.

6.2 STABILITY ANALYSIS

The central portion of the dike is a concrete gravity section,
with a bend point near each end, about 314 feet long by about 17 feet
high from original ground to top of dike. An independent structural
stability analysis was performed on a critical section of the concrete
dike. The cross section for analysis was chosen just toward the
center from either bend point where the exposed height is large com-
pared to the height below ground and where there is earth pressure
on the upstream side due to the wrapped-around slope of the earth
embankr nt portion of the dike. The cross section geometry is based
on the design/construction drawings (see Appendix G-10), the as-
built concrete placement drawings (see Appendix G-14), and obser-
vation during the visual inpsection. The following loading cases
were analyzed:

Case 1 - Normal pool at spillway crest EL 363 or 3.5 feet
below top of dike, normal tailwater at the surface
of the ground by observation or 16 feet below top
of dike, full headwater and tailwater uplift, top
of wrapped-around tipstream slope of embankment
estimated at 10 feet below top of dike.

Case 2 - Normal pool at spillway crest, ice load of 5 kips
per linear foot for ice 1.0 foot thick, remaining
conditions same as Case 1.

Case 3 - Half PMF pool at EL 365.8 or 0.7 of a foot belowtop of dike, no flood tailwater above normal tail-
water, remaining conditions same as Case 1.

Case 4 - Full PMF pool at EL 368.0 or 1.5 feet above top of
dike, flood tailwater estimated at 11 feet more than
normal tailwater or 5 feet below top of dike due to
ponding caused by Catskill Aqueduct embankment, re-
maining conditions same as Case 3.

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

76' For all loading cases analyzed, minimum satisfactory overturning

stability is considered to be a factor of safety of 1.5 with the re-
sultant passing through the middle third of the base. For sliding
stability, because of the high loading conditions and the conser-
vative assumptions made about foundation material properties, a min-
imum satisfactory factor of safety of 2.0 is considered appropriate
for all the loading cases analyzed, rather than the customary 3.0.
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I TABLE 6.1

SILVER STREAM RESERVOIR DAM

STABILITY ANALYSIS OF CONCRETE DIKEt
I

---------- OVERTURNING--------

g FACTOR OF LOCATION OF SLIDING FACTOR
CASE SAFETY (a) RESULTANT (b) OF SAFETY (c)

I
1- Normal Pool 1.69 0.42b 1.15 unsatisfactory

I 2- Normal Pool

plus Ice Load 1.00 unstable O.OOb 0.69 unstable

I 3- Half PMF Pool 1.28 unsatisfactory 0.24b 0.75 unstable

I 4- Full Pmf Pool 1.27 unsatisfactory 0.28b 1 . 16 unsatisfactory

I
(a) Overturning factor of safety is ratio of resisting moments to driving moments

taken about the toe.

(b) Distance from toe to point where resultant passes through base, expressed in
terms of base dimension "b". Middle third of base is 0.33b to 0.676.

(c) Sliding factor of safety is ratio of resisting forces to driving forces taken
along horizontal failure plane.

I
I
I
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I Both overturning and sliding stability must be satisfactory in order
for stability of the section to be satisfactory.

IAs-noted from Table 6.1, the concrete dike is unstable for
the winter ice load and 1/2 PMF conditions (Cases 2 and 3, respec-
tively) and has unsatisfactory stability for the normal spring-
summer-fall condition (Case 1) and the full PMF condition (Case 4).

For Case 4, the full PMF condition which overtops the dike, it
i should be noted that the full weight of the flowing water on the

downstream face of the section was taken into account as a resisting
force. Considering the relatively steep face of the section and the
substantial head and discharge for the PMF condition, it is probable9 that the flowing water would exert little to no pressure-or even
negative pressure - on the face of the section. Therefore, actual
stability of the concrete dike under such a flood condition might

I be even more unsatisfactory than presently indicated.

It is interesting to note that the dike has much higher factors
i of safety for the PMF condition (Case 4) than would be expected when

compared to the 1/2 PMF condition (Case 3). The sliding factor of
safety for the PMF condition is, in fact, higher than for the 1/2
PMF condition. This unusual occurrence is due to the stabilizing
effect of tailwater ponded at the downstream toe of the dike, caused
by the Catskill Aqueduct berm just downstream, as the dike is being
overtopped by the PMF. On the other hand, 1/2 PMF does not overtop
the dike and there is no ponded tailwater above normal conditions
at the downstream toe.

In view of the apparent unsatisfactory stability and instability
of the concrete dike, it is recommended that a detailed structural
stability investigation of the concrete dike be conducted to better
assess its stability under all loading conditions. This should in-
clude appropriate field and laboratory work to determine actual
foundation material properties and structural details, including
accurate cross sections of the dike. The investigation should de-l termine what modifications to the dike, if any, are necessary to
achieve satisfactory stability.

I
I
!
I
I
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64 SECTION 7

ASSESSMENT AND RECOMMENDATIONS

7.1 ASSESSMENT

i a. Safety

Visual inspection of Silver Stream Reservoir Dam and Dike
revealed the following deficiencies which affect the safety of the
structure:

1) Cracks, seepage through, and tilting of the right
training wall of the spillway discharge channel,
which forms the downstream toe of the dam, and
deterioration and heaving of the floor of the
discharge channel.

2) Seepage through the dam to the right of the outlet
pipe.

3) Some cracking and deterioration of portions of thet concrete dike.

4) Trees growing on a portion of the downstream slope
of the darn and brush growing on portions of the dam
embankment and dike embankments.

5) Many animal holes on the downstream slopes of the
dam and the left embankment of the dike.

Hydrologic and hydraulic analysis indicates that the PMF
overtops the dike, but not the dam embankment, even when the outlet
pipe is fully open. The 1/2 PMF, however, does not overtop the
dike, or the dam embankment which is 1.5 feet higher than the dike.

3 Therefore, in accordance with Corps of Engineers screening criteria
for review of spillway adequacy, spillway capacity is considered
"inadequate", but not seriously inadequate.

'Structural stability analysis of the concrete dike
indicates that it is unstable for the winter ice load and 1/2 PMF
conditions and that it has unsatisfactory stability for the normal
spring-summer-fall condition and the PMF condition.

!25 b. Adequacy of Information

1 Available information together with that gathered during
the visual inpsection, while considered adequate for this Phase IIinspection, is deficient in the following respects:

I7
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1) The ponded water on the downstream side of the dam
to the right of the outlet pipe, in the discharge
channel, and downstream from the dike prevents
adequate inspection of those areas.

2) There is no data available on the actual material
properties of the soil foundation under the concrete
dike. The lack of such data critically affects the
structural stability analysis of the dike.

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

I c. Need for Additional Investigations

The following detailed engineering investigations should
i be performed by a registered professional engineer qualified by

training and experience in the design of dams:

I) Perform a detailed structural stability analysis of
the concrete dike to better assess its stability
under all load conditions. This should include
appropriate field and laboratory work to determine
actual foundation material properties and structural
details, including accurate cross sections of the
dike.

2) Inspect for seepage in the outlet pipe and within
the areas of ponded water downstream from the dam and
dike, including the spillway discharge channel, after
those areas have been drained as recommended in Sec-
tion 7.2a. Establish an appropriate monitoring system,p if necessary.

3) Inspect the deterioration inside the outlet pipe and
determine if the pipe needs to be repaired or replaced.

d. Urgency

£ The investigations recommended above in Section 7.1c should
be started within 6 months after receipt of this Phase I Report by
the Owner.

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

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

I
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7.2 RECOMMENDED MEASURES

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

a. Complete Within 12 Months

1) Institute a program to visually inspect - not just
casually look at - the dam, dike, and their appur-
tenances at least once a month.

2) Remove the brush from the approach channel of the
spillway.

3) Drain the ponded water downstream from the dam,
dike, and from the spillway and outlet pipe discharge
channels so that those areas can be inspected by an
engineer. Also, dewater the outlet pipe so that it
can be inspected.

4) Repair the right training wall and the floor of the
spillway discharge channel in accordance with design
and field observation of the work by an engineer.

5) Remove trees, brush, and their root systews from
the slopes of the dam and dike embankments and to
a distance of 15 feet downstream from their toes in
accordance with specifications and field observation
of the work by an engineer. Fill resulting holes
with properly selected, compacted backfill. Continue
to keep these same areas and the crest of the dam
and dike embankments clear by cutting, mowing, and
cleanup at least annually.

6) Backfill animal holes on the slopes of the dam and
dike embankments with properly selected, compacted
fill.

1719 7) Contingent on the results of the detailed structural
stability analysis of the concrete dike, repair the

acracking and deterioration of portions of the dike
in accordance with design and field observation of
the work by an engineer.

3 8) Prepare written routine operation and maintenance
procedures for the dam, dike, and their appurtenances.

I
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I
9) Institute a program of comprehensive technical inspec-

tion of the dam, dike, and their appurtenances by
an engineer on a periodic basis of at least once every
two years.

10) Develop an emergency action plan outlining action to
be taken to minimize the downstream effects of an emer-9gency, together with an effective warning system. Also
make provisions to open the outlet pipe valve, when
necessary, to augment spillway flow during periods of
heavy runoff.

b. Complete Within 18 Months

i The following remedial work should be completed by the
Owner. A qualified, registered professional engineer should design

i and observe the construction of the remedial work.

1) Appropriate modifications as a result of the detailed
structural stability analysis of the concrete dike.

2) Appropriate modifications as a result of inspecting
for seepage in drained areas downstream from the dam
and dike, including the spillway discharge channel,
and in the outlet pipe.

3) Appropriate modifications as a result of inspecting
the deterioration inside the outlet pipe.

I
I
I
I
I
U
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A-2A Downstream slope of dam and spillway from natural ground
between dam and dike -4/9/81

A-28 Upstream slope of dam looking toward right abutment - 4/9/81

A-2



A-3A Top of dam lookidng toward

i left abutment -4/9/81

A-8 Usra lp fdmwt irp
lokn rmsric rdetwr
letaumnt-498
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I
I

I

- A-4A Ponded seepage at toe of dam to the right of outlet pipe
discharge channel - 4/9/81

1
I

I

j

-I A-4B Seepage on right side of discharge channel. Wall in photo is*1 the downstream end of the right training wall of outlet pipe
discharge channel, which is shown at right in Photo A-9B

[ 4/9/8 1

. A-4

- _ _ _ . ... _,.._ _ _ _ _ _ _... . ..-



- IA-5A Control tower with gate house and service bridge -4/9/81

WI

A-5B3 Double hand crank bevel geared

floor stand for valve on outlet
pipe - 4/9/81

A-5
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A-6A End of outlet pipe looking
upstream -4/9/81

I-B Isd fote ieloig ptemtwr aevle 498
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I-A Cakwt te tapn n ettann alo ultpp
dicagIhanl498

.1 ~A-7A Crack wfchustee stping winth riig wc l o ole ipe
dpschrea ne - 4/9/81
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A-8A Spillway discharge channel looking
downstream toward its intersection

with outlet pipe discharge channel
4/9/81

I
A-8B Spillway discharge channel looking downstream as in Photo A-8A.

Note large spall and seep from right training wall which is tilted
into channel - 4/9/811A-8
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A-9A Typical seep from right training wall of spillway discharge
channel - 4/9/81

I
I
I
I
I
I
I
I

A-9B Discharge channel from a point over the outlet pipe looking
downstream. Spillway discharge channel enters from left in
photo - 4/9/81

A-9
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-A-1OA Dike from Catskill Aqueduct looking upstream toward right
abutment. Note dam in background - 4/9/81I

I
I
I
I
I
I

_ A-10B Upstream side of concrete portion of dike, with earth portions

to the right and left, from natural ground between dam and dike1 4/9/81

- A-10
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A-11A View along top of concrete portion
of dike looking toward right abut-
ment. Note ponded water at a seep
shown in Foreground and crack in
concrete shown at right center
4/9/81

A-1 B Close-up of downstream side of concrete portion of dike. Note
cracking and efflorescence - 4/9/81

A-I
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VISUAL INSPECTION CHECKLIST
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9438

jPHAS E I

IVISUAL INSPECTION CHECKLIST

1. BASIC DATA

a. General

g Name of Dam Silver Seov- keservo;r Do,

Fed. I.D.# IVY(XI DEC Dam No. 531

River Basin LO'4EPR kVU'ccot..

Location: Town AE' N 4c>cR County C,/N(M.

Stream Name -\VIFE F j .Nt',\

Tributary of t'UotrN. Ci_

Latitude (N) 41 0 8.7 Longitude (W) _7LL o s,
Type of Dam _k____

Hazard Classification _ __ _ _

Date(s) of Inspection r; /, 9 /t

Weather Conditions c_'.. - l ,  -

Reservoir Level at Time of Inspection E.L Z..159
I (5' _L-o ILL-Awy CREsT)

b. Inspection Personnel (*Recorder) - MoA Ir-NNED)OM- CTMV,

rA VPr-L-A %IR. _- C,7~ STEN' FO. P Lo 5 -CG'_

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

I -\4MER S R1",_.N - , .NDA1T

N-EWuC.H (.j,A7FP 7 DUoi ,,i ,us , /zSo

I d. History
Date Constructed MS?5 Date(s) Reconstructed .//

I Designer FVI! P- ( -. A , '- .ATIIJC, P3-J., ( F4'L=- -- I1cfL'JNrbcl.

Constructed By ,UeKNOWN

Owner C in, or N6W'u/tc, C iTY /1 -0.5 .'roApw

,P)1S5 ,k'rN: GA'Y &OOMOW1,174-iry A1wAGJA&-*._

B-1
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1568 Name of Dam Si/ver.Streo-2 ReS. Dc)," Date April 9,F/ 2

2. EMBANKMENT

a. Characteristics

GEl 1) Embankment Material F'OobO1l0 ghC/o/ till$ bosed 0,7
so,/etco /d 'rn on,,via/ iio/es.

GEl 2) Cutoff Type Pleas o ,y Ca creky ct ci 4 ez'',

nQ-vr // q/aQ0/ 6,//. a ff/s ob 6f /-h;ck
Mlo. reimC r -c,,ig JAO,.

GEl 3) Impervious Core Co,cr-eO-a Corp coAo//

I aho o o, plav../,', ,(l L o 31 - -A/ck at -6o#,,%,

GEI 4) Internal Drainage System A/o0e 5,40wr7.

I
GEl 5) Miscellaneous Un ,rel ey.ed eoncj-e/-e rollars SOcWn?

I or i no I>,?,'s of (/A 0/ CQS AI ,Aol- blO -'ff

9 GEl b. Crest d(ou rL -)

GEl 1) Vertical Alignment Yery9 0od. /ryjuir,/-'rs Qc

I f(t Z,.). J

GEl 2) Horizontal Alignment Ver odc.

I GEl 3) Lateral Movement MO-ye Oh- .

GEl 4) Surface Cracks IoV'pe ObSe b ,e .

U GEl 5) Miscellaneous _6 >sQsec sf- , gO" , r Achs o#.

5,,a-se od 47 z ,. le-edo.

GEl c. Upstream Slope

I GEl 1) Slope (Estimate H:V) 2 1 N V.

GEl 2) Undesirable Growth or Debris, Animal Burrows h,

I IO~i- A,',.4 A.,, n.otl ,V c,ai. No o,;,..=1 AOlS.Mftnor '&cfj¢et'r. Pool rvow is ShL 6e/lo~m jfp ,.
IGEI 3) Sloughing, Subsidence or Depressions

?A kn.e -sh ei ..

'u



2786 H'ame of DamS&/yerjtr~qM Res. Z~n Date ApIil Y/i

1GEl 4) Slope Protection Veqiyoocj. Fiaj Soc~chy 6aI r t 'r/bwsrn

IM loicl 0-d~7ed4ye-p 405s*/y J/ZMDltAAc *,,-. U i 6

GEI 5) Surface Cracks or Movement at Toe IVO cracA:-5o,-7seCpe5

& 2e nlot 7 3b

GEl d. Downstream Slope

GEl 1) Slope (Estimate -H:V)- 2 H:/V

GEl 2) Undesirable Growth or Debris, Animal Burrows5,S&_ooZ~ao:
fud fos/ 6ck d -iti .4,Adoi k,4G00J- 0 7A*-. 5,4 2,#ft ewJ , ",t
brcet'h Cove-ed /V /0 &hig, A. 4,,e,/l o/el& ad- '%F70,V4 VC, JS?
3*17, Ity 70Q- 30t7 4,~~cct ~ 3*ZoIZ#751 zf(,ZO 1 t0e'

GEl 3) Sloughing, Subsidence or epressions_________

3 GEl 4) Surface Cracks or Moveaent at Toe___________

/v'one. See 1///ofd/'SCJIq,-q' dCe-,,,e/ Ato cncrk

G E I 5 ) S e epag e " 1 _ _ _ _ _ _ _ _ __e_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

&c e n r also. Al g~rp2m2cr

Ji2 fha 2*Co to Z* O

GEl 6) External Drainage System (Ditches, Trenches, Blanket)

I Aoe . joil/WOjgd 4isGWnc c/ia *,c/ :5dS M~~

I Gol O1 leA side o?-' dla4.
GEI 7)Condition Around Outlet Structure AjuSi.,. &r I~ Lj

Ir 202 1-0oozg Zf90 C61tz j~-11- -

CEl 8) Seepage Beyond Toe -'Cle,- f-a-pmoii01~ Wacp-

b.we01 4 dcicita r5 -v cAoP,inc.
GEl e. Abutments - Embankment Contact

B- 3



4586 Name of Dam e, Date 4 _L/g/

GEl 1) Erosion at Contact A/oD0 C

GEl 2) Seepage Along Contact lcei ..c

I 3. DRAINAGE SYSTEM

GEl a. Description of System A/o-ne

I

I GEl b. Condition of System AJ/-.

GEl c. Discharge from Drainage System NV. 4.

I

I 4. INSTRUMENTATION (Monumentation/Surveys, Observation Wells,
GEl efs, Piezmeters, Etc.)

1 5. RESERVOIR

GEl a. Slopes es./61-osgo . oE'o . - rq'e 'I

GEl b. Sedimentation A/a- bserred

rn GEl c. Unusual Conditions Which Affect Dam PV rin p JI

,refilc- 4209- ,lr', / L., " /k.ve-/,

I 1B-4

?Nw



1285 Name of Dawi~A',4, 1A? ve,/ qaMnDate Ar 5

6. ARIE'A DOWNSTREAM Or IW1

a. Downstream Hazard (No. of Homes, Highways, etc.) zoot vtg5

GEI b. Seepage, Growth bt1~o,.Lc rusA.

GEL c. Evidence of Movement Beyond Toe of Dam_________

d. Condition of Downstream Channel -? CAfjj

IN ~ ~ ~ ~ ~ ~ ~ KN-k ',r:- J__ zrC ~ ~ ~ '~<U~C AN.Je~l 1.5
* jo ~r Tr) ~ L'.JrL \ O~J- t~ e. FQ

* 7. SPILLWAY(S)_(Including Discharge Channel)

£a. General CCQC.!-:, CHV-r 6P/L-LWAV- A1r LA~rr A6,rm', or

DAtl --j/ (c-0' 'r4 P~ Ac?-oss g P To o Q t?) r Acc-r~

I ~--- rHf-t,) -ro*~A'pt N STOWv6 PAV/P~A~ff

W b. Conditon of Service Spillway- !;v,\-/I Poo,. ,

g L.It-!- -'.A L A$t52)T 11 r&~ INVX 1 F.J.j]Jt-IcH1

W ~AL , L-AkGA- $ria T~ P/S A)/ .V/A io 1M

I . cePucrtr" ditrs'%V 5ALNC,- c& 'EN ~ f FTw/5Cr-Ncr ALL OVEK.

I - C&n4it4-ZAYI rSIISY tIAI, L M neALS A-

tr41 o/ 0,LE( VFt- 015GA44A CoqWvi JAtL /1A- 7- WG~-j ft"kIL~.) C-.tALK-X, ONJS

-_/E±!IC.AL 60. -SIU2tLJAY -I'CA/Q'NC, WALLj. ONC t'IAU)".JAL 0" OVJ7Lt-T P1s': .7.0A 'w WLPJIL

PIACNAL CA AC( A'Cv H /dL P //V Pi,-A c r ) 5"7 L 4 5 1509 R Ta LVJ Q W

S'l-C- t-)NC, WPALL- 15CE '9- e SPI IL WA-1 C4IAjtV1- PAVIP'JG

W" POO "N-rloJ 6a-,5 W01WE* DOWiN rVO~AA.D Tor- S r 7. ., /i'V'Et6A)6
^AVCMMTpJ 1-5 E-AbLY CACCP~ VL- DpttrUDAJt~fO.

c-. omot~TION oF AUI&14IA.Py SPIL4WAY-/.
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4599 Name of Darn S'lerjifeam selQLr ,M Date _ 6

I d. Condition of Discharge Channel c , .Ac tA 4-r XA

To -M A . C.{Ac7-,JG A'A Y :5Y

PQK). 1'0 F:zx~< .kLTIOg' *,'.1 C.A.tLLV' €-.'. I r tUH 'A./Tini Ot_-D/b.

g 8. RESERVOIR DRAIN/OUTLET

i a. Type: Pipe / Conduit Other

b. Material: Concrete Metal / Other

c . S i z e : _r _L e n g t h _ _ _ _ _ _ _ _

d. Invert Elevations: Entrance Exit

e. Physical Condition (Describe)g Unobservable

1) Material C-.ST IRo"J P/PE

2) Joints , . , Alignment o0.,y

3) Structural Integrity- M/. " o~s/ Ar V-S t o'.:

I ,PC 1 T . P1 fr5 /M r4V . As -7 A

1 4) Hydraulic Capability ..-... m "',, ....

f. Means of Control: Gate Valve V Uncontrolled

Operation: Operable / Inoperable Other

* Present Condition (Describe) m' ,r,." ....

tjN)p cg~ 6ni- CEAL F , t-OR '.T,,P1-6 0~ OPELAtfN AmdcjAH is'/^W 4.1
ps@ 13 t, - t-' U 1 IreA6E

g. Other Outlets (water mains, diversion pipes)

S NONJ-

B- 6



0920 Name of Da,~y/-,Kr Oeeroir ,O DateA2/%e/ 7

9. STRUCTURALI

a. Concrete Surfaces lop',~ ,0ii 5 1 '. AJ' ,,oes S

b. Structural Cracking rt ~A- 1RT ce- AtK, 'i~r tAAJNwA4-L-.

I C.,1,I~Aj,4L Y &:~ A5 /'fA 1 L -VtTc C'Ar - .y'tV &4-jii/%TO
F't, c~pr P 4f. m /f, ACCj SY Z." ; bL : KEMVA~Of" d/UL

C. Movement - Horizontal & Vertical Alignment(Settlement)__

$?IL~AY~ ci~~ ~ s'1~io-,~it$ 5 tKIS A8/ 'Y ' 1, T

-Pu?''S -A F;0. "' -AJ 77L/-,6/6 (S v " A N 1 ! o-1!.ALL

GEI d. Junctions with Abutments or Embankmients_________

&O Goo# C-el a ,-r .0

GEI e. Drains - Foundation, Joint, Face rcio hole, gre rp,

I ~negr hboftp"v pf c-&sdrr11 Cr-9c'-) eJ4// o

sh-ULci an ,ont in 7%-;-s c~uaci.el e, f-Ar oh3 ML of

f. Water Passages, Conduits, Sluices____________

oU7rtr:T C~OpJIViT/ /OAL- zCS/ /-5-0% ONJLV OM

GEI g. Seepage or Leakage___________________

I See(e) aba-ec

B-7
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0798 Name r Dan a,-ae'r 8

*h. Joints -Construction, etc. n.pAp,. -. ~

I E i. Fondto Farr;ialo isJA o-sofe

II
eoia 7 z, t,) 'eCCo0rCf/b!a to .4/0",s

I GEI J. Abutments JIfape ~ ahome-

k. Control Gates t4ONE

I 1. Approach & Outlet Channels 4.PActC,'cL-:.v -f71~uc

I5- H C-q'r.wTA nt'j' : C14APM'CL -L>~/.<o O'/F CoW'JIT 0;/5&iAh ;j

I j1 1j! .Lr.r~ CteA&- cl tC'< CU!4k:A7 IN' V/c/lT i (7'5/

M. Energy Dissipators (Plunge Pool, etc.)_________

n. Intake Structures NOT 055r -VA&LU .

g o.0 Stability______________________

Ip. Miscellaneous '06/

1 B-8



8876 Name of Dami/ver J))cJq Ise¢(opiv DoJIl Datelj _ _ 9

10. -PPURTENANT STRUCTURE.I',S (Power House, Lock, Gatehouse, Service
Bridge, Other)

a. Description:

-%/t£V Cif' ' P ., - I. : . ' . P t.' W:' t, Jo.,.,"' r. ,. ' r. " ,

I b. Condition:

I
I II. MISCELLANEOUS MECHIANICAL/ELECTRICAL EQUIPMENT

a. Description: /__

I

g b. Condition:

I
I.

12. OTHER TDI.E- 6 9- C- ST,1
I.

I
;DI

1 0- 9
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I PHASE I

9 VISUAL INSPECTION CHECKLIST

i . BASIC DATA

a. General
Le (We) Co,7c,'/t o-7da,T rM &Ike

Name of Dam _iIver Jre-r /?ee, r- vol L,"

Fed. I.D.# DEC Dam No.

I River Basin L c',Lg Hu) noi

Location: Town W CtJIN4or County Cve, (:D

Stream Name S!LV ST,

Tributary of c\oct-.P. K

Latitude (N) 'Wj, ?7,7' Longitude (W) 7 + 5,&*

I Type of Dam C--rc (-,\vi1y 4- --Atr -ti

9 Hazard Classification HI-f/

Date(s) of Inspection ,.i- 9- Ie,

Weather Conditions CoD4- CLOUDY W/ KOM STAPT/ KC /?!A^

Reservoir Level at Time of Inspection ..

b. Inspection Personnel (*Recorder) -HomA. Ef' Jfjl7J- C-A

, /, ,_.V 'JR. -C'TvW r . outL-os C-ET

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

N F--- u .I H t..sz'.-i: -FT* 79 1D uS Obl 5 7 '. i!tw ~ Gv-G , , t?_Sso

d. History
Date Constructed ( , Date(s) Reconstructed -- A

Designer ,Tu.LE. 4- HAP.::C, C.eN5uLTeNG 6106k, (f*V.4_C fq.. ACUI.NTOI, )
(w)o 1*ojC%69L I~i ttUSL1'JES)

Constructed By VNKNQ\Plj

Owner C..xx ov. (.-qi Y MA.I.- , ,
J.' IZ.' , uM CA.y J. gto.oMScusr, 1Crry' MAGg (91/) -.6"-S,3!>

B-10:w.:, .-- . 3-O.-



1568 Name of Damn1'/Vc1 /re,-cc;-M St /VOl -L% ate 140 r 9 / 2

2. EMI3ANKMENT L14 (t/e)

a. Characteristics

GEl 1) Embankment Material Ewbon/mrnr)e,-s /A /e/t Ci L -

oaf conoarele Yray'/z4 5echL [2,-ObaO/'Z x ,//,

GEl 2) Cutoff Type ('Ocre/e.ced. -q i,/o ,i'i/w- ]

h'//. 1bo,1f 3,4 -,*,'ck, oCcorC?,-icL A dcC--.a,es.
ti corlcre/ o-rc v/*/ par 'i-;r, dCIpt' ,0i/ y .3 f 9A 40io or1.951a

GEl 3) Impervious tore Concrtte. l ,f ion. tjk/c A
a" ftop; 344 -AicA cL b ,accc,., /,

I GEl 4) Internal Drainage System n

GEI 5) Miscellaneous

GEl b. Crest

GEl 1) Vertical Alignment ,___ _ - _,._

IJ

GEl 2) Horizontal Alignment _,-yy, -.A,,

GEl 3) Lateral Movement Alone observec

GEl 4) Surface Cracks ," o n1 - 7 o,7e

60"ncr~e k ?~vA SH"Clh-t~,al

I. GEl 5) Miscellaneous e'boankk,-en-- Cavef , 6,' -c1 s :;

Y9'- h /o/ef/- OlF r,,, .Ct o emb, . rqv d.

I GEl c. Upstream Slope

5 GEl 1) Slope (Estimate H:V) 2 1 /2 h I V

GEl 2) Undesirable Growth or Debris, Animal Burrows

I &,ah to 6 F/,:l9 A 0 /o-., -7o,/ oQ/pooo/ /e, /etardrh 5 6
of" cocr/k 'ralPv/Y' Of*ftf ,

GEI 3) Sloughing, S1bsidence or Depressions Aone.

U B-11



2786 Name of Dam _;_q, ,- Date22_ . 3I -- e- ) &;kc"
GEl 4) Slope Protection /-rrmo Igid o,, n C e •!Yo5J

I On i4d,''7. .so -e s o r.

GEl 5) Surface Cracks or Movement at Toe

Toe no* visible. A/o crocks obser .

GEl d. Downstream Slope

GEl 1) Slope (Estimate - IH:V) 2H:I V

GEl 2) Undesirable Growth or Debris, Animal Burrows

cre $/. he'ra lh /-Z) ,Z-A 'a, h o,, /eF0 e,",b, 1JSsA cliticorded
at, &64'- Q'nid.

GEl 3) Sloughing, Subsidence or Depressions

g GEl 4) Surface Cracks or Movement at Toe

GEl 5) Seepage Nvo see,4- vtih/e ko,i embarnkwm Si'-e

i 0 doc,,-s er s'ci-o oF coa'crw.ens Seeps "i

g 4J/er downs/ -ma o,7/y Z 44 lowe.- 1cm, s/r-c, ey .

GEl 6) External Drainage System (Ditches, Trenches, Blanket)

I 'A1 ocil/el-herseo& wacs A",,af. O,er SM-/ed
/ ot a ,O'i. e d,-ab',s z O avu dsO A-a C r o~ cr-. c/c_

GEl 7) dondition Around Outlet Structure

GEI 8) Seepage Beyond Toe Mone ,6SrvOI/e. /r'-fAc -

GEl e. Abutments - Embankment Contact

B-12
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4586 Name of Da_ ,!.Date__ / 4

I-eft (041kst-) Pik e
GEl 1) Erosion at Contact / _____

GEl 2) Seepage Along Contact ane

I
3. DRAINAGE SYSTEM

I GEL a. Description of System _A_/ne-

i

GEL b. Condition of System A'. ,9.

I
GEl c. Discharge from Drainage System IV. 4.

1

4. INSTRUMENTATION (Monumentation/Surveys, Observation Wells,I GEl Weirs, Piezm&eters, Etc.)

A/on r-

'5. RESERVOIR

GEL a. Slopes Ire Do Pv-

I GEL b. Sedimentation

GEL c. Unusual Conditions Which Affect Dam

B-13



g 1285 Name of Dam 5., DateA_ i

6. AREA DOWNSTREAM OF DAM

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

~~> F_.-. I> A.b,,

GEL b. Seepage, Growth J'CJM,2V, POPjoied (O .ZOOo/Icqss 4k h,'q ,.....

GEl c. Evidence of Movement Beyond Toe of Dam_

-6/on r,
d. Condition of Downstream Channel ,o -. t'L s.

7. SPILLWAY(S) (Including Discharge Channel)

a General______

b. Conditon of Service Spillway /

I *'. Condition of Auxiliary Spillway t'-.

B-14



4599 Name of Dain pp-j/2 'vo/r &.._Date 6
Left (We-st-) Dike

d. Condition of Discharge Channel __ _ _i
i
I

8. RESERVOIR DRAIN/OUTLET - !Ji
a. Type: Pipe Conduit Other

b. Material: Concrete Metal_ Other

c. Size: Length

d. Invert Elevations: Entrance Exit

e. Physical Condition (Describe)

Unobservable

1) Material

2) Joints Alignment

3) Structural Integrity

I
4) Hydraulic Capability

f. Means of Control: Gate Valve Uncontrolled

Operation: Operable _ Inoperable Other

3 Present Condition (Describe)

g. Other Outlets (water mains, diversion pipes)

NON6.

!I

I
I -1



1 0920 Name of Dam Jlj oreom/ e O O7__DateJpcZ / 7

9. STRUCTURAL 
ef (WeS) Ake

a. Concrete Surfaces - 5GiH.cq i-So, si-T 5-vr cg D -P

A . k ,T V T O L" C,JS1"tu Tto JLo,,TS AND U.=24.o,.JML -o '

I ~5btA ccO-re QeX.~J D.4PJ o tO. c5TLV~ (u/ -5,1 ( .UTrlf's IS SA LoJG

OT:V Too, PIC, O-\Cf c C7 )L. !M4rP- C ZESI NT dCTA 1-4 +oo~r- (IS-i)-X5O'j To
U '~fjAJ-L .

b. Structural Cracking , -r-6-- Ho Ao7_. C e

c. Movement - Horizontal & Vertical Alignment(Settlement)_

GEl d. Junctions with Abutments or Embankments

I GEl e.- Drains - Foundation, Joint, Face_

A/o -

I
f. Water Passages, Conduits, Sluices -VOA

GEI g. Seepage or Leakage ,/ok f .._( J5 o . 3

I
!0

" B- 16
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0798 Name of Dam_ / _ Date 8
Lek' fp 4ves f ) ; k e-

h. Joints - Construction, etc. .-v- Ar or jJ Jo-rrs

GEl i. Foundation AccorCini "o n g;,s i-SRJ .Pwp c./

/l, T/ Lnbakrup,F &Atd ,ncri'ele Plahced o,/7//

GEl j. Abutments e/ c/iI -ill. Se c>) L c 0ve.

k. Control Gates ___ _

I. Approach & Outlet Channels N.. ,

I
m. Energy Dissipators (Plunge Pool, etc.) NO,ujr

I n. Intake Structures NONE

o. Stability

p. Miscellaneous N/A

B-1 7



8876 Name of IDaindef~i~cra~Dr DateAr I YL/

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

a. Description:

I LccRF-T roM&? --AT OM ti-15 SIDF- Cor -l V 7HWNLA.~.0ic

i ," It'\L>_ To %.r-T Alj-P" ArJiON - tis<>r

o~"~ A C-A'(y"~JC~~ Sys7*7A te, Jm TO

7Tsi Q 5 Or 7ThS rUkkP-Prm

I b. Condition:

11. MISCELLANEOUS MECHANICAL/ETECTRICAL EQUIPMENT

a. Description: A, .

II

I b. Condition:

I
I

12. OTHER

!

I.

I
B-i8
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I
-6 APPENDIX C

HYDROLOGIC AND HYDRAULIC ENGINEERING DATA

I CHECKLIST AND COMPUTATIONS

i TABLE OF CONTENTS

Page

Hydrologic and Hydraulic Engineering Data Checklist C-I

Drainage Area 1ap C-5

Elevation - Area - Storage Computations & Drainage Area C-6

Drainage Area Data for HEC-I DB Model C-7

Discharge Computations C-8

Overtopping Analysis
Computer Input C-lI
Computer Output C-12

Inflow and Outflow Hydrograph Plots C-17

I
!
!
!

I

I Cl



I 4595

i PHASE I INSPECTION

HYDROLOGIC AND HYDRAULIC

ENGINEI:RING I)ATA CIIECKLISTI
Narne of DamIL-VER EIT ,, RESERvaF I1AM Fed. Id.# A> OoSI(

I i. AREA-CAPACITY DATA

Elevation Surface Area Storage Capacity
(ft.) (acres) (acre-ft.)

I a. Top of Dan , -'C>KE5 b0.-7 EST. S-4G4

b. Design High Water
(Max. Design Pool) UNKNOWN

c. Auxiliary Spillway NA/,
Crest _ _ _ _ _ _ _ _ _

d. Pool Level with
Flashboards

I e. Service Spillway
Crest __ _ _ ___ __ __

-f. Top o r __ _FT 9 E . 1'o EST.

2. DISCHARGES

Volume

(cfs)

a. Average Daily UN4INQUIN

3 b. Spillway @ Top of Bam IhK,_ 590

c. Spillway @ Design High Water _______

d. Service Spillway @ Auxiliary SpillwayCrest Elevation l

I e. Low Level Outlet W/ -.ra. - :o oDIE. (Go

f. Total (of all facilities)@ Top of-Dm- K(E ___

I g. Maximum Known Flood UNNO4WN

h. At Time of Inspection 0

[



4596

3. TOP OF DAM

Elevation I

a. Type s -, C..c C WI-.

b. Width I5 Length 'DP.N 551' (4 PUVw\
Ic. Spillover. SERNA..- _5?\Lt\-.A.

d. Location LX:-IFT Vb1rtAEWT Looq(tI G D/S

4. SPILLWAY

SERVICE AUXILIARY

a. 3k S t ,i) Elevation N 0 t-E
C.--LrTE %A1 _oL~ei. 5 6

b. - Type

c. W0' Width
Type of Control

d. 1 Uncontrolled

Controlled:
._ Typc

(Flashboards; gate)
f. Number

g. Size/Length

h. Cokr. E.TE vNvk(," Invert Material

Anticipated Length
i. _of Operating Service

j. "-ZZS Chute Length

k. 0' Height Between Spillway Crest
& Approach Channel Invert

(Weir Flow)

1. Other

c
I C-2



I
95. OUTLET STRUCTURES/EMERGENCY DRAWDOWN FACILITIES

a. Type: Gate Sluice Conduit 10 Penstock

b. Shape C-, I |Fo 0 P VPE w k NT F- IF-o tU/5 EN >

6 c. Size 't o ' L G

d. Elevations: Entrance Invert __ _ _ _ _ _ _

Exit Invert _. G

e. Tailrace Channel: Elevation_ _ _ _ _ _ _

6. FLOOD WATER CONTROL SYSTEM

a. Warning System Noi4_ wo%.41

i
b. Method of Controled Releases (mechanisms) O9PA.1oj4 OF

g r , 6 1 o 'j - T L f T 'P i l o rl R E L -P . F F r - % - 0 1 > / S

7. CLIMATOLOGICAL GAGES

a. Type Not--~J tNP .~z~

b. Location ?-- . - T T -(, ,tov I.S WALE FkO A4&)

c. Period of Record ZOT 15o -Tr PSE1T

d. Maximum Reading uQ o4KOvJN Date

8. STREAM GAGES REE C C -%.

Ia. Type Sou.c- wt-ATSR 45MAc %op4 QSGS G; 011OU71 SOO

b. Location WaL.KiLL ?V ER A G C-,A-R't4.&)

-L,-T. 1-+1H'' lo" lo,-IG. "71 ... . 56 [1(7t, L' or TK o- f t ,

c. Period of Record 19'L4- pES.T

d. Maximum Reading >0.90o 4 .Pate OC.T. IG IISS

9. OTHER

I

-'-. -,=,lm



6169

10. DRAINAGE BASIN CHARACTERISTICS

a. Drainage Area t. sb.I o- wk7. .% C

l b. Land Use - Type w ooi-0 tr, -A k tA,%'>

c. Terrain - Relief S-o9_LS e- %OIo 7,0t&S EL0 O oL-S40

£ . d. Surface- Soil (7)C7u,L.. C?'

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

NoE Kij ow NI

f. Potential Sedimentation Problem Areas (natural or man-made;

present or future)

NONE KNOWI

5g. Potential Backwater Problem Areas for Levels at Maximum
Storage Capacity (including surcharge storage)

APO.TIOIQ or ,AAt AMY Rok~o ANt' (T5 V/ciNt'rY A."

oAeou-r

h. Dikes - Floodwalls (overflow & non-overflow) - Low Reaches
Along the Reservoir perimeter

Location ' \oo' % OV ILIJ L 9S JG (O'F c o 4. .OS',aw)

Elevation Co..C. PoR-V1ON 1.6.5 _ ,-AJH P oprtION _268

l i. Reservoir

Length @ Maximum Design Pool,S oo / Q- (sz Lwx c^,rS) (feet)

l Length of Shoreline (@ Service Spillway Crest)--tB.ooo (feet)
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3000 TROY ROAD, SCHENECTADY, N.Y. 12309 SHEET NO, OF
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22 03 SILVER STREAM RESEVOIR DAM, NY 00511

PHASE I INSPECTION REPORT

REFERENCES

This is a general list of references pertinent to dam safety
investigations. Not all references listed have necessarily been
used in this specific report.

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

p"Recommended Guidelines For Safety Inspection of Dams".

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

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

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

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

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

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

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

9. King, Horace W. and Brater, Ernest F., Handbook of
Hydraulics, fifth edition, McGraw-Hill Book Co., Inc.,
New York, N. Y., 1963.

10. "Flood Hydrograph Analyses and Computations", EM 1110-2-
1405, U.S. Army Corps of Engineers, 31 August 1959.
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2C 11. "Technical Release No. 55, Urban Hydrology for Small Water-
sheds", U.S. Dept. of Agriculture, Soil Conservation
Service (Engineering Division), January 1975.

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

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

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

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

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

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

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

19. "Guide for Making a Condition Survey of Concrete in Service",
American Concrete Institute (ACI) Journal, Proceedings Vol.165, No. 11, November 1968, pages 905-918.

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

21. "Climatological Data, Annual Summary, New York, 1979",Volume 91, No. 13, National Oceanic and Atmospheric Admin-

I istration, Asheville, North Carolina.

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

Asheville, North Carolina.

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

Survey, Albany, New York, 1980.

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

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

26. "Gravity Dam Design", EM 1110-2-2200, U.S. Army Corps of
Engineers, 25 September 1958, with Changes 1 & 2 included.
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27. "Gravity Dam Design - Stability", ETL 1110-2-184, U.S. Army
Corps of Engineers, 25 February 1974.

28. Geologic Map of New York, Lower Hudson Sheet, New York State
Museum and Science Service, University of the State of N.Y.,

I State Education Dept., Albany, N.Y., reprinted 1973.

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

30. Terzaghi, Karl and Peck, Ralph B., Soil Mechanics in Engineer-
ing Practice, second edition, John Wiley & Sons, Inc., New
York, N.Y., 1967.

I 31. "Washington Lake Dam NY 603, Phase I Inspection Report",
U.S. Army Corps of Engineers, by L. Robert Kimball and
Associates, 1978.
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APPENDIX F

SECTION Fl

LOCATION OF AVAILABLE ENGINEERING DATA AND RECORDS

I. Owner: City of Newburgh
City Hall
83 Broadway
Newburgh, NY 12550
Attn: Gary J. Bloomquist, City Manager

914-565-3333

James W. Brown, Water Superintendent
Newburgh Water Department
79 Dubois Street
Newburgh, NY 12550
914-565-3356

Available: Design/construction drawings & specifications,
as-built drawings, photos of 1978 repairs.

2. Designer: Fuller & Harding, Consulting Engineers
170 Broadway
New York, NY (James C. Harding)
(No longer in business.)

3. Construction Contractor: Unknown.

4. Agency: NYS Department of Environmental Conservation
50 Wolf Road
Albany, NY 12233
Attn: George Koch, P.E., Chief, Dam Safety Section

518-457-5557

Available: Drawings, specifications, letters,
application for construction,
inspection report.

I NYS Department of Environmental Conservation
Division of Fish & Wildlife
50 Wolf Road
Albany, NY 12233
Attn: Patrick Festa, Supervising Aquatic Biologist

518-457-6937

Available: Data on the reservoir.
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I 4585
PHASE I INSPECTION

CHECKLIST FOR GENERAL ENGINEERING DATA

& INTERVIEW WITH DAM OWNER

Name of Dam "/v ,. -e-i,,, %). " ,i,. Fed. Id.# //0 0 6//

Date , 9 /91 Interviewer(s) 7/om.2 . _

Dam Owner/Representative(s) Interviewed, Title & Phone#

n,,,c- 1.. 91/<An,/,O'& ,;, £')',E' C ,ie.// ege -

1. OWNERSHIP (name, title, address & phone #) )

2. OPERATOR (name, title, address & phone # of erson responsible
tor cay-to-day operation)- e 1-. 0O4'1 ')Ah

-/a ,/), I- ,7, P,- o_ _ )
Vi

a. Operator Full/Part time ,, 77 , A. ,-,4 /- .

3. PURPOSE OF DAM

a. Past re.e/l, rt,/ , ao ,/4

(7 V
b. Presenv 0 4V -q 0

I!

4. DESIGN DATA

a. Designed When /?

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

/70 pK ee

c. Geology Reports A 4 e 0 -r

d e Subsurface Invettionso ic rA-1,. , -AV
e. Design Reports/Computations (H&H, stability, seepage)

Ale C11,44e., C,? a. 0"17 ."
111 v eA r

V2-I V
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I f, Design Drawings (plans, sections, details)/.y- 5 e 6-

g. Design Specifications >4s ew eeAle 3-/.

h h. Other h' re , j Cq, d

S , CONSTRUCTION HISTORY

, Initial Construction

.) Completed When__ _

) By (name, address, phone #, business status)

1) Borrow Sources/Material Tests _7 z - ./

4) qonstrtictinn Reports/Photos / .,<

) DiVersion Scheme/Construction Sequence ne

.or/stru'ction Problems

) Ms-Built Drawings (plans, sections, details)}I j//s4.

) pata on Electrical & MVchanical Equipment Affecting__
gafe Operation of Dam AVo //',. ',.w,, "

7- glces'~sz

. ._ . _ C ,-,. /, ,ev,,-,o, /, ,

i the-r
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b. Modifications (review design data & initial construction
items as applicable & describe)

I /A),oA .o , '9 - 1, .. S ,,..A,,,pA- 7 4

C. Repairs & Maintenance (reviedesign data 'Anitial con-
struction items as applicable & describe)

V1_4 1 7'eJ S-/ a. 04, Ce91_e V4 01" A 'AZ

d,,,/ 4 u4 o(,, , 1 -- '4' e- 40 v-k

6. OPERATION RECORD

a. Past Inspections (dates, by, authority, results) a

er3Z $ AIVL , 74I
b. Performance Observations (seepa , erosion, settlement,

post-construction surveys, instrumentation & monitoring
records) AIP,'7e ~ Aojj' 1 ~$

I

c. Post-Construction Engineering Studies/Reports A/ve ar ?

i e_, t, 0 14 fk' n , fS(.4 4a0_ "C-17 I A-<'0.

do Routine Rainfall, Reservoir Levels & Dischargeso(,L ,4S

ii d , . '/<. t</.. / rzsr''o a*.

Q6;7 x 94/+A10 ?e:01"k il

F2-3
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e. Past Floods That Threatened Safety (when, cause,
discharge, max. pool elevation, any damage)

I
f. Previous Failures (when, cause, describe)

A 4 .... . ..

g. Earthquake History (seismic activity in vicinity of dam)

'Alone/ - ,r, w7

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

e 4 o-3 ... . /e. A's
~4~qf~hC. (A.*cL~F-3-/) c/eo p-,-;Le.4/qe.

8. OPERATION & MAINTENANCE PROCEDURES

a. Operation Procedures in writing? _ Obtain copy or des-
cribe. (reservoir regulation plan, normal pool elevation
and status of operating facilities, who operates & means
of communication to controller, mode of operating facili-
ties, i.e., manual, automatic, remote)

*Alo,IM4 / / ? L/~o7 Ciue# V, 4 44

Alo'

be Maintenance Procedures in writing? Obtain copy or

describe.
Al r,,4o *nW-qad.

o, ' l.'4-/- A 49 -t6eA fr "'

F2-4
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2425

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

0 , ,, / u;,2, < , i- . /4 uee,

v~ v

60c4~ e)4 e-~ 2 .e-,AhLA

, 40 .- o-

I
9. OTHER

I ,.,.1, . /9 7, -',,,. . A >/es C!o' -C A ie7 C,-,k, 'P6&

I • /,,,<,. <, 7 >.tI. "'$ 1o., t . ' v

*2- e, 4 O "'/I74 %",- 4.; 4..fc/ ,,. ,

I

I
I
I
I

I F2-5
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I
CITY C,1 NE'VIBGH. N. Y.

DAM CON .Tl'-UT2R1'O

g NOTICE TO COUTRACTORS.

Sealod pro' onals for the oonntruotion of aams will be

reoeivod by the City Manager, Newburgh, N. Y., at hin office in

the City Hall until 12 o'clock, noon, on Tuosday, the 3rd day of

April, 1923, and at that time will be publicly opened and read*

The work comprises the construction of two dame, an

easterly earth dam with a concrete core wall and spillviay, and

alternate bide are asked for the construction of the second dam

adjacent to the easterly dam, two alternates providing for an

earth dam with concrete core wall and the other for a reinforced

concrete faoin6 wall with earth booking. The work lice about wo

miles southerly of Newburgh at the point where the southerly branch

of Silver Stream crosses under the Few York City Aqueduct at what

is generally spoken of an the Washington siphon. " hile the bids

are divided as between the east and west dam, the work will be let

to a single contractor, the character of conatruotion for the west

dam being decided by economical oonatruction as represented by

the bids

Plane and Spoifioations.

Copies of the plans and spocifications may be seen at

the office of the City Sngineer of Newburgh, N. Y., and copies

of tho plans, speoificatione, oontraot, and form of proposal may

F
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be obtained at that office or at the office of the Zngineers,

170 Broadway, Vfew York City, upon the deposit of $16, of which

$10 will be refunded if the said plans an speoifications are

i returnod. in good condition within thirty (30) days after bids have

boen received and acted upon by the City of Newburgh.

Proposal.

I The typewritten form of proposal contained herein shall

be used in making out the bid. The prices must be written in the

I proposal in words and also stated in figures, and any proposal not

in accordance with these instructions or not on the blanks fur-

nishod, or containing bids not asked for, may be rejected. No

j proposal will be considered from any bidder unless he is known to

be skilled in work of a similar nature to that covered by this

I contract. ,.hilo separate prices are required for various items

i under this contract, it is to be understood that the contract

will be awarded as a whole.

I' Name of Bidder.

i Each bidder must state in hia proposal his full name and
business address, and the full name of every person, firm or

I corporation interested in the same, and the address of every per-

son or firm, or president and secretary of every corporation

I interested with him.

I Certified Check*

i 1Eaah bid must be aooompaniod by a certified chock upon

an accertable Vational Bank or Trust Company, amde payable to the

order of the City of lewburgh, or by cash to the amount of Vive

i Zhoucand Dollars ($6000.).
PEC_ F3-3
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Signing of Contract,

The bid.der to whom the contract may be awarded shall,

within ten (10) days (Sundays exocnted) after date cf notificition

of the acceptance of hie propouall', sign the contract for the work

and furnish approved seoureity for its performance. In case of

failure or nepleat-so to do, the bidder will be considered as

having abandoned the same, and the certified check accompanying

his proposal shall be forfeited to and retained by the City of

Newburgh as liquidated damages for such failure or neglect.

Return of Chocks.

The obecks of all unsuccessful bidders will be returned

upon demand after the execution of the contract, and also the

check of the successful bidder after the execution of the contract

and furmishing of the required security.

Security.

A bond in the sum of Forty-five Thousand Dollars ($45,000)

with a satisfactory surety company will be required, conditioned

upon the faithful performance of the work, said bond to remain in

force for one year after the final completion and acceptance of

the work

Terbal Answers@

The City will not be responsible in any manner for verbal

answers to any inquiries regarding the meaning of the drawings or

specifications given prior to the awarding of the contraotso

P3-4
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Responsibility of Contractor.

I Attention is here particularly directed to the provisions

of the contract whoreby the Contractor shall be responsible for any

lose or damage that may happen to the work or any part thereof

S during its progress; and also whereby the Contractor shall make good

any defects or faults that may occur during the progress of the

I work or within 12 months after 1zl its completion and aoapetanoe.

I Engineer's Estimate.

All bids must be compared on the basis of the Engineer's

I estimate of the work to be done, as follows:

EAST DAM,

1. Earth excavation Including strippir,, except for core

walls and out-off walls, 6 * . . . . . . . .a . 3,000 ou.yds.

2. Earth excavation for core walls and out off wals, . a 570 "

5. Rock exoavation, . . . . . . . . .. . . . . . . . 0 10

4. plain concrete, . . . . . . . . . 1 . . . . . . ,350

5. Refinforoed concrete, .. ..... 90

6. Reinforcing steel, . . . . . . . . . . 0. . . *. . 8,000 lbs,

£ .7o arth embankment, . . . . . . . . . . . • • . • . • .12,000 ou.yvds.

8o Paving, . . 2 sqeyds

I 9 Broken stone or gravel, .50 ouyds

10. Blow-off piping, valve, gate house, superstruoture,
foot bridge and appurtenances, . . . . • • complete

I
I
I

P3-5
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WFSBT = (ALTERIATI A)

I. Earth excavation including stripping except for core
walls and out-off ialls, . . . . ....... 12,000 ou.yd.

2. ,arth excavation for core walls and out off walls, e 670 "

3. Rook excavation, , . 0. . . . . . . . . . . . . . 10

6. plain concrete, . . . . . . . . . . . . . 1,210

5. Reinforced concrete. t . •. .. . 5

6e Reinforcing steel, . . , . . . 1 . • . • . • . • . . 100 lbs.

7. Emabnkment, earth * , . . . . . • . . . • * * • * 26,000 ou.yds,

8. Paving, . • . . . . • • . . . . . . . . . • • . * 2,200 sq.yds.

9. Broken stone or gravel, . , . . • . . . . . . ° . . 50 ou.ydes

WIRST DAI1 (ALT-'1ATE, B)

1. Earth cxcavation including stripping except for core

walls and cut-off walls, . • . . ° . ° ° . . 7,000 ou~yds.

2& Earth excavation for core walls and out off walls, . 2,000 "

3. Rock exoavation, 1.0• . ...... . . 10

4. Plain conrete, ..... . . ..... .... 430 "

50 Reinforced ooncrete, . . 1,700. . . .. 1,700,

6. Reinforcing steel, . . . . . . . . . . . . . . . . .150,000 lbs.

7, Earth emabnkment, . . . . . . . . . . . . . 13,000 oujydz.

89 Paving, , . . e , . * . .• . .• . .• . . . . . 1,800 eq,yde

9. Broken stone or gravel, . . a . . . . . . . . . . 50 cu.yde.

F3-6
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W. 'tST DAM (ALT]nI UAT& C)

1. Earth excavation inoludiog stripping oxoopt for core
walls and out-off wale, • . . .. . . . . . 8,700 ou.yds

2. iarth oxoavation for core walls and out off walls, B00 "

3, Hook excavation, ......... . ....... , 10 "

4, Plain concrete, 0 900

5. Reinforoed concrete, 5

6. Reinforcing steel, o. . . .... ., . .• . . . . 100 lbs.

7. '&arth embankment,... .... a • . . . . a . . .• 19,000 ou.ycb

8. Paving, . .. ........ . . . . . . . . . . . . 1,800 sqUd

9. Broken stone or gravel, . .......... , . . 50 OnoAs

These quantities are approximate, being given only as a

unifrom bauia for the oomparison of bida, and the City reserves

the right to increase or decrease the amount of any class or portion

of the work during the progress of construotion, es provided in the

contract tndi spootfioationa.

No jithdrawal of Bide.

No bid will be allowed to be withdrawn, for any reason

whatever, after it has been deposited with the City Managor; and

all bidders expressly waive the right to withdraw bids after deposit

for any reason whvttever.

Aooeptanoe and Rojcotion.

The City further reservee th,- right to reject any or all

bids, to vaive any informaility in the bids reeived, and to accept

any bid, which, in its judgment, may be most favorable in the

interests of the City.

j ~W* JOHNSTON McKLY

F3-7 Oity Managerg
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CITY 0f Ni',BUI GH, N. Y.

DAM CON3ITRUCTION

PROPOSAL

To the City of Newburgh, N.Y.:

The undersigned, as bidder, declares that the only person,

persons, company cr parties interested in this proposal are named

herein; that the proposal is made without any connection with a

person making any other proposal for the same work; that it is in

all respects fair and without fraud or collusion, and that no member

of the City Council of Newburgh, and no person appointed to azw

office or employed by virtue of any ordinance of the City of Newburgh

relative to the Public Works of said City is d1watly or indirectly

interested in this proposal, or in the contract proposed to be taken

or in the supplies or in any portion of the profits thereof.

The undersigned declares that he has personally examined

the site of the work and made such investigations as are necessary

to determine the general conditions and the character of material

likely to be encountered; that he has carefully examined each and

every item of the annexed form of contract and the plans and speci-

fications therein referred to. and that he fully understands the

some; and that he will make no claim other than as stated in the

contract and specifications on account of any variation between the

quantities of the approximate estimate and the quantities of work

actually done, nor on aoo wnt of any misunderstandi ng or misooncep-

tion of the nature, oharaoter or amount of the work to be donee

Information given on the plans or specifications or verbally as

regards the character of exoavation and f wdations to be

P~F-
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encountered are considered by the undersigned as approximate only

and given for the purpose of assisting the bidder, and that such

information may or may not be correct and represent only informa-

g tion obtain.d by the City for their own purpose, the undersigned

having made therefore such investigations as he thought necessary

to determine the aoouracy of such information for himself.

The undersigned hereby offers and agrees to provide all

necessary machinery, tools, apparatus, and other means for the

construction, and do aU the work and supply all the materials and

labor called for by said contract, plans and specifications, or

necessary to oompl. te the work, in the mmner and within the tine

therein prescribed, and aocording to the requirements of the City

as therein provided, for the following sums, to wit:

FORM OF PROPOSAL.

EAST DAM.

Item 1. - For earth excavation including stripping, except for

core walls and out off walls, the sum of

a 0 0 0 0 a a o o o o 0 0 ol r

and . . . . . . . . . . Ce . n. . • . . . • . * . . . * Cents

per cubic yard. ($ .•• . )

5 Item 2. - Earth excavation for core walls ani out-off walls,

the sum of o . . . . o o o . . * . o @ e o o # o * a o Dollars

and . . . ° • . ° • , • * . * . o ° . . . o o o o . Cents

per cubic yard. ($ . . . . . . )

Item 3, - For rook excavation, the sun of

0 . . . . . . . • * • ., • .• • • .• • * • • • • * • Dollars

and . o o • • • • . • • . * . * .• • . . .• * • .o o o Cents

per oubic yird. ( .. ) •
F3-9
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CITY 0' WEV-BUIGH, N. Y.

DAM CONSTIUCTION,

Description of Vork*

(1) The work to be done consists of constructing two

adjacent domse across a branch of Silver Stream just northerly of the

Washington siphon of the New York City Aqueduct. Both dams will have

a maximum height above the present ground surface of about 22 feet,

the spillvay being 6 feet loss than that figure. The easterly dam

will in any case be constructed with an earth embankment amd center

concrete core weall which will extend about 4 feet into the solid clay

and gravel beneath the dam. The spillway will be built on natural

ground at the westerly end of this darn and there will be a amall

concrete gate chamber with a 48-inch gate vatve on the blow-off pipe.

On the westerly dam the soft material extends to a depth of from 12

to 20 feet below the surface of the ground and alternate bids are

asked; Alternate A, for an earth dam with a concrete core wall

similar to the easterly dam and which includes the excavation oj all

of the top material on the entire area included within the bottc=

slopes of the embankments; Alternate B provides for earth embankment

and concrete core wall on the two ends of this dam where the soft

material i not too deep and with the reinforced concrete section

with earth backing on the portion whobe the depth of the soft material

Is at a maximum; Alternate 0 provides for an earth dam with a concrete

coare wall similar to Alternate A but ]ut northerly of that looation,

Specifications given herein shall apply to all similar work included

F3-10
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under this contract. Por instance, earth excavation, Item 1, applies

to all throe sets of bids for the east dams,.oqually. The quantities a

only are different and not the character of the work required. Item 10

for the east dam is the only one which does not apply to the other

two bide.

Temporar and Protective work.

(2) The Contractor shall furnish and install all temporary

works for the protection and construction of the dam and its appur-

tenances during the construction of the work, includin, all coffer-

dams, flumes, bridges, etc., and shall do all ditching, eta.,

necessary to take care of the flow of water in the stream. The

Contractor shall not have any claim for damages for any Injury to

the dam due to the Inefficiency of the protective works or flume

or due to the ovAr.fow of water, or washing away of the iam, or an

part thereof, except that in such am case he shall receive an exten-

jsion of time reaumably sufficient to make proper repairs and to
replace material which has been washed away, all of which he shall do

in a anti.dfaotory marmer and at his own expense. The prices bid

under the various items in the proposal shall cover all work of a

temporary or protective nature an shall include the cost of all

such work.

Lines and Grades.

(3) All work shall be built In accordance with lines and

grades shown on the plans and given by the Magineer. These lines

and grades may be modified, as provided in the Contract, The

Oontractor will be required to furnish such material and render such

[ F3-11
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assistance as may be required for setting and preserving line and

grado boards or stakes, Ho shall give at least 24 hours' notice in

advance of his need of grades, lines, etc., to other than the usual

extent. The Contractor shall accurately preserve all lines, grades,

eto., of the work so staked until authorized to remove them

Dimens ions.

(4) Figured tdimensions' on the plans shall be given prefer-

enos over scaled dimensions, but shall b cheocked by the Contractor

before starting construction. Any errors, omission or discrepancies

shall be brought to the attention of the Engineer ani his decision

thereon shall be final.

Inspecti on.

(5) The Contractor s1Lall ut all timen provide convenient

access and safe and proper facilities for the inspection of all parts

of the work. No work, except such shop work as may be so permitted,

shall be done except in the presence of the Engineer or his assistants*

No material of any kind shall be used upon the work until it has been

inspected by the Lnglneero All materials rejected shall be immediately

removed from the work and not again offered for inspection, Any

materials or workmanship found at any time to be defective shall be

remedied at once, regardless of previous inspection, The inspection

and supervision of the work by the Engineer is intended to aid the

Contractor in supplying labor and materials in accordance with the

specifications, but such inspection shall not operate to release the

Contractor from any of his contraot obligationse

cr Cz-
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Proper lethods of 'hrk and Proper Uateriale.

(6) The Engineer shall have the power in general to direct

the order and sequence of the work, which shall be such as to permit

the e. _tire work to be begun and to proceed as rapidly as possible,

and such as to bring the seTeral parts of the work to a successful

completion at about the same time. If at any time before the

commencement or during the Drogress of the work the materials and

appliances used or to be used appear to the Engineer as insuffi-

cient or improper for securing the qualtity of work required, or the

required rate of progress, he may order the Contractor to increase

their efficiency or to improve their character, and the Contractor

shall conform to such order; but the failure of the Engineer to

demand any increase of efficiency or any improvement shall hot

release the Contractor from his obligation to secure the quality of

work or the rate of progress specified.

Boundaries of \ ark.

(7) The City will provide land or rights-of-way for the

work specified in this contract, ant the Contractor shall not enter

or occupy with men, tools or materials any private ground outside

the property of the City without the consent of the oyner. Other

Contractors and employees of the City may for all necessary purposes

enter upon the work and premises used by the Contractor, and the

Contractor shall give to other oontraotors and employees of the City

| all reasonable facilities and assistance for the completion of

adjoining worsn

Sunday and Night Worke

(8) No work shl in general be done betweent

J 6 p.m, and 7 a.m., nor on Sunday, oxoept such as is necessary for

D I e_- F3-13



|42-

g the proper cure and protection of the work already performed, or

I except in case of an emergency arA then only with the permission

of the FNngineer.

Work in Bad weather.

(9) During freezing, stormy or inclement weathcr, no work

shall be done except such as can be done satisfactorily and in a

manner to secure first-class construction throughout.

Protection of ";ork.

(10) The Contractor shall place sufficient red lights on

or near the work, and keep them burning from sunset to sunrise; shall

eret suitable railingx or barriers, and shall provide watomon on

the wrk by day or night, as required am& necessary for the safety

of the work, the public and adjoining property. The City reserves

the right to remedy any neglect on the part of the Contractor as

regards the protection of the work whioh may come to its attention,

after 24 hours' notice in writing except in cases of emergency, when

it shall have the right to remedy any neglect without notice, and in
the

either case to deduct/oost of such remedy from money due the

Contractor.

Sanitary Regulations.

(11) Necessary housing oonvenienoes for the use of the

workmen for changing clothes and for protection during inclement

weather shall be provided. Toilet accommodations properly secluded

from observation shall also be erected and maintained by the

Contractor in nuohksannor and at such points as shall be approved

and their us. shall be strictly enforced. The woric to be done under

this contract iseon the watershed of the water supply of Neburgh

F3-14
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and all necessary precautions must be taken so that this water supply

shall not be contaminatodt Ample toilet, out-house or privy aooommo-

dations shall be furnished and their use by the workmen shall be

strictly enforced. Workmen found using other than arrangement s pro-

vided shall be surmarily discharged from the work. If necessary such

aooommodation- shall be provided with watertight boxes or other

receptacles which shall be removed and their contents buried where

directed outside of the watershed limits. The Contractor shall obey

and enforce such other sanitary regulations and orders and shall

take such precautions againat infections diseases as may be deemed

necessary. In case any Infectious disease occurs among his employees

he shall arrange for the immed)Late removal of the patient from the

work and his isolation from all persons connected with the work.

The building of shanties or other structures for housing the men,

tools, machinery or supplies will be permitted only at approved

places, and the sanitary condition of the gtounds in and m at such

shanties or other structures must be at all times maintained in a

satisfactory manner*

Care of Exintin. .truotures.

(12) The Contractor shall properly care for ax.. maintain

any existing structures on or adjacent to the work which may be

encountered during -the construction and shall be liable for any

damage done to such structures through his negligence or carelessness*

The Contractor shall replace in a satisfactory manner any structures

necessarily removed during the performance of his work.I
Removal of Temporary Structures.

(13) On or before the completion of the work the Contractor

shall, without charge therefor, tear down and remove all buildings

- F3-15
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and other structures, built by .,him for facilitating the carrying out

of the work, and shall remove all rubbish of all kinds from the

buildingse and grounds which he has occupied, and shall leave the work

clean and in good condition*

I I 3.,

EARTH EXCAVATION INCLUDING STRIPPING EXCEPT CORE VALL
AND OUT-OFF WALL EXCAVATION.

Extent*

(14) Under this item the Contractor shall remove from within

the limits of the work all rubbish, stumps, fences, refuse and other

material which shall be piled up and burned or otherwise satisfactor-

ily disposed of. He shall remove the top soil from places where

embankments are to be made or elsewhere as directed by the Engineer

and to such depths as is required and pilo the same compactly for

subsequent use on the dam or embankment as required, If not suitable

for dam construction or not used on embankments it shall be trimmed

neatly to lines given. Such other material as is not suitable for

being placed in embankment shall be excavated to the lines and grades

given and removed to one side where directed, either in piles or in

fills upon adjoining land. Any neoessary sheeting, supporting,

pumping or transporting required for making the excavation and dispos-

ing of the material will be paid for per cubic yard under Item 1.

Measurement.

(15) Work under this item will bo measured to the lines an&

grade given and shall include excavation of any character except

that from burrow pits or in hard material for out-off walls, core

walls, Spillways, etc.

F3-16
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i Completion.

(16) The prioe bid per cubic yard. shall include all

stipping, clearing and grnbbing, the removal 1 of top soil and the

disposal of all excavated material unless used in embankment, such

I used material being paid for both as excavation and embankment. The

fbidding price shall include all necessary sheeting and supporting,
pumping and transportation required for making the excavations and

disposing of the material except excavated material used in embank-

mente

ITEM 2.

EARTH EXOAVATION FOR OORS eIALLS ADlD CUT-OFP IALLS.

Extent,

(17) ]Axoavation for the trench for core walls, for the

trench for the blow-off pipe and other excavation in firm material

shall be made to the lin,.s and grades given at the time of construc-

tion and substantially as shown upon the drawings*

I Disposal of Mxcavated' Material.

thn (18) The surplus material from the trenchcs shall be spread

in thin layers upon the site of the embankment and thoroughly

j compacted or rolled. All baokfilling around the core-wall and pipe

linc3 shall be thoroughly made with the best of the material placed

1in layers not over four inches thick compactly ramed.

I Unauthorized i,'xoavation.

I (19) The excavation shall be carried to such depths as the

Zngineer shall determine upon the ground, but in case the Contractor

I excavates beyond or below the lines and grades given, the Contractor

F3-17



shall, at his own expense, refill such unauthorised space with con-

crete, as speoified for the core wall, or with other approved material./

Removal of ',"atere

j (20) The Contractor shall provide'a suitable plant with

which to remove the water promptly from the oxoavationa and keep them

dry until the structures to be built therein are completed and the

concrete is sufficienty set to allow the water to come upon it,

Sheathing.

(21) All necessary sheathing, shoring, bracing or other
or

supports to maintain the sides of the exoavatuons/to exclude water

shall be furnished and placed by the Contractor. Unless otherwise

required such sheathing and bracing shall be removed, and all

vacancies left shall be filled and thoroughly rammed.

Measurement.

(22) Excavation for lx trenches will be measured as 1-1/2

feet wider than the bottom of the structures or the outside of the

barrel of the pipe and to the bottom of the core wall or to rock

or to the bottom of the barrel of the pipe as the case may be.

Material from the trenches placed in the embankment of the dam will

be measured and paid for as embankment.

Compensati on.

(23) The price bid pe. cubic yard under this item shall

U include the excavation of all material except rock; the backfilling of

the trench, the disposal of all surplus material in the earth embankmet

or otherwise as directed, the furnishing of all machinery, tools, labo;

drainage, sheathing, bracing and appurtenances necessary to complete

the work. 3-18
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a IT1IL 3.
ROCK EXtCAVATIOI.

Extent.

(24) It is not the intention to excavate for the core wall

any large amount of sound rock, but the Contractor shall excavate where

so required such rock as may be necessary in order to secure a firm

and uniform foundation for the core wall, He shall under this item

excavate and dispose of in a neat and satisfactory maimer, outside

of the embankment, all material which cannot be hargled with picks

and shovels with reasonable faoilitys For this material and for all

boulders of one-half cubic yard volume or more excavated from the

trenches and disposed of the Contractor will be paid the price bid

under Item 3. Rook excavation will be measured to the outside lines

of the structures and to the depths excavated as directed,

ITEMS 4 AND 5.

C0NORSTI .

Extent.e (25) Under these items the Contractor shall furnish all

materials and shall lay all concrete masonry necessary in any part

of the work as shown or required. Under Item 4 there shall be

included the core wall and all other concrete in which reinforced

rods are not showv on the drawings. If during construction, roinforoig

steel is ordered in any such walls, concrete shall not be paid for

under Item 5 but under Item 4, and reinforcing steel so ordered paid

for under Item 6. Item 5 includes the reinforced dam section under

Alternate B, if constructed, the gate house superstructure and any

other concrete shown as reinforced concrete on the drawings*

PCF3-19
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Ceient.

(26) Portland cement of reputable branda shall be used

I throughout the work. Notice shall be given to the Engineer of the

Idelivery of shipments of cement so that sealed care may be inspected

or so that samples may be obtained for testing. Each shipment must

t be stored separately, until accepted* All cement shall conform

strictly to the requirements of the lastest Standard ipecifications

for cement of the American Sooiety for Testing Laterials.

Cement Tests.

(27) All cement used on the work shall be tested by an

approved testing laboratory@ The Contractor shall at his own expense,

furnish certified laboratory tests of each shipment showing that the

cement conforms to the above specifications. Shipments shall be

I made in sealed oars which shall only be opened in the presence of an

I inspector, The City reserves the right to make such additional

tests as may be deemed desirable, but such tests will be made at

I the expense cf the City*

I Volume of Cement.

(28) For the purpose of determining the amount of cement

for a given concrete mix proportioned by volume, one sack of cement,

weighing 94 pounds.net, will be considered as one cubic foot of

volume*

I Storing Cement.

(29) Cement shall be stored in weatherproof buildings

having wooden floors raised above the ground. ,.took shall be kept

on band at all times to allow ample time for testing and to guarantee

PE-
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' a sufficient amount for the prosecution of the work. Lumpy or par-

tially set cement shall not be used and must be removed from the work.
I

Sand.

(30) Sand for concrete and mortar shall be olean, coarse,

sharp silica sand containing not more than 5 % of clay or loam and
ffee from any organic matter coating the grains. All of the particles

must pass a 1/4-inch mesh sieve; not more than 30 % by volume shall

pass a No. 50 sieve, and not over 6 % shall pass a no. 100 sieve.

Stone or Gravel,

(31) The coarse aggregate for concrete shall consist of

well-grained crushed stone or washed, screened and graded gravel,

substantially free from dust, olay or loam. The aggregate shall be

uniformly graded from a minimum of particles held on a one-quarter

inch mesh sieve to a maximum of particles passing a one and one-half

inch mesh sieve. It must not contain flat or elongated pieces and
very

must be hard and durable. Por/Kz thin sections the maxium else of

particles may be less than one and one-half inches, subject to

approval by the Lngineer,

Water.

- (32) ;ater used in concrete and for other purposes shall

be reasonably clean and shall be free from oils, acids, or sewage

contamination and must be furnished at the Contractor's expense.

1orms

(3) The Oontraotor shall at his own expense provide

suitable forms and centers with smooth surfaces; tight, strong and

rigidly braced and tied, The bracing shall be ample to prevent

£ F3-21
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Ideviation from the correct lines. No form shall be used which is

I not clean and of proper shape and etrebght and in every way suitable.

Deformed, broken or detective forms shall be removed from the work.

I All forms shall be cleaned and wetted before using. Forms shall be

so constructed as to permit the ready inspection and cleaning of the

spaces to be filled with concrete, Surfaces of forms in contact with

ooncrete shall, if required, be coated with an approved non-adhesive

substance. The Contractor shall furnish a sufficient number of

forms so that the work may be prosecuted rapidly; and if at any time

the proper rate of progress is retarded by lack of forms, additional

forms shall be provided.

Removal of Forms.

(34) No forns shall be removed until the concrete has suffi-

oiently set, and then only with the permission of the Engineer. After

i removal of forim, all wires and rods used for tying the forms shall

be promptly out Just beneath the surface of the concrete, and the

I holes pointed with cement mortar before the concrete has fully set.

J Proportions of Concrete.

(35) All concrete shall be composed of one part cement,

I two and one-half parts sand and five parts broken stone or gravel.

i The sand and broken stone or gravel shall be measured separately and

the relative amounts of sash taken to make up the seven and one-half

I volumes of sand and broken stone or gravel to one volume of cement

may be varied slightly by the ILngineer in order to produce the best

results for the purpose intended witholt changing the total volume

5 of the aggregate with respect to the volumo of the cement. The

Contractor shall make such variation without additional eapense to

the City,. F3-22
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Mixing.

(36) Concrete shall be mixed by an approved batch machine in

I all oases except where, for small quantities, the 1ingineer may permit

hand mixing. The use of continuous mixers will not be permitted.

I Adequate arrangements shall be made which, for each batch, will pro-

vide for the correct measurement of each of the ingredients before

placing in the mixer, the mixing of the ingredients dry nd the

introduotion of a measured quantity of water at any stage of

the process. Mixing shall be oontinuod through 12 or more complete

revolutions of the drum, and for at least one and one-half minutes-

in any events 3very partiole of stone or gravel shall be completely

covered with mortar. No concrete shall be put in plaoe after its

initial set has taken place, and no re-temepered concrete shall be

used under any oonditioue, The mixtures shall be plastic or moder-

ately wet, and no excessively vet nor very dry ooncrete will be

permitted. Yi.enever work is permitted by the Engineer at a time when

freezing is possible, water, sand and stais shall be heated.

I Placing.

1(37) Afteretzing, the concrete shall be transported rapidly

and deposited in place. It shall be carried up level along the whole

I length of the section under construction, and shall be so placed as to

avoid rehandling within the forms. It shall be spaded or rammed into

plaoe,. and shall be thoroughly compacted around reinforcement, pipLs

I or other shapes built into the work. On the surface of walls the

conorete shall be spaded so as to bring rich mortar to the face.

I io oncrete shall be deposited in water and water shall not be allowed

to rise upon or flow over masonry until it has proporly set*

DEc F3-23I
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Concrete to be Solid and Compact.

(38) Special care shall be taken to place the concrete solid-

ly against the forms so as to leave no voids. i very precaution shall

be taken to make all issonry solid, compact, watertight and smooth. If

for axr reaon the surfaces have voids, or are unduly rough, or are

in any way dofeotivn, such masonry shall be out out and properly

replaced, if required. In case of slight imperfections the concrete

may, if permitted, be plastered with one to two cement mortar, well

forced into the imperfect concrete so as to make watertight work, and

floated to give a neat appearance*

Watertightness of Concrete.

(39) Concrete masary built under this contract shall be

practically watertight, and every procaution shall be used to obtain

watertight work. Any cracks or imperfections which develop in the

course of the work shall be thoroughly repaired.

Joints and Bond inge

(40) Joints in concrete shall be made only at such points

as showm, or an shall be directed or permitted by the Aingineers, who

will locate the Joints with reference to the stability, strength and

watertightness of the masonry. Before proceeding with the laying

of any section of concrete the Joints shall oe located and all form

work, bulkheads and reinforcement for that section shall be in place.

Joints shall be made of such dimensi ,one a, are shown pon

I the drawings, or us directed, and shall h-ave keys or grooves which

shall be continuous and straight or regular. Whore the details of

Joints arc not shown on the plans the direction of the Jangineer shall

be carefully fblloviod as to their section and location. At Joints,

the surfaces against which new concrete Is to be laid shall be

Dr, c- F3-24
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I
thorougbly cleaned and wetted, so as to give a satisfactory bond

with the now concrete, and shall be covered with a thick bed of

I mortar. ,henever work is topped for a time sufficient for the

concrete to set, approved keyways or steps shall be formed,

Care of New Concrete.

(41) All exposed surfaces of finished and unfinished

concrete shall be kept constantly moist by sprinkling with rater

at short intervals, by oovering with moistened burlap, or by such

other means as may be approve4, until the permanent covering is in

place or until in the opinion of the B'ngineer the concrete is

sufficiently hardened. No exposed work shall be laid during rain

storms, and freshly laid concrete shall be pro teoted during storms

to prevont the water fran washing it. Suffioient covering shall be

provided and xz kept ready at hand for this purpose. All fresh wo:k

shall be carefully protected from injury in every way, No wheeling

J or walking on it shall be permitted, and any portion injured shall
r'e-

be/plaoed by the Contractor at his own expense.

Surfaoinge

(42) All exposed surfaces of walls and other concrete

work shall be rubbed smooth with mortar bl coks and water, or

otherwise treated so as to present a neat appearance. The bottom

I of the spill.ay channel shall be soreeded and tiweled to a smooth

and uniform surface.

F
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Measurement.

(45) Concrete will be measured an of the volume actually

placed within the limits directed. Dto deductions will be made for

steel reinforcement or steel beams, for small projections of rock,

or for openings less than one square foot in acres section,

Payment.

(44) The prices bid per cubic yard under Itesm 4 and 5

shall include all labor, tools and material required to construct

and surface the concrete complete as specified, to test the various

structures, to place minor fixtures in the concrete and to do ary

neoessary cutting and fitting*

IT= 6.

STEEL RINFMI TCBM To

Ext en to

(46) Under Item 6 the Contractor shall furnish and lay

in the concrete of Item 5 such steel reinforcement as shown on the

i drawings or as may be directed. Struotural steel beams or shapes

are not included in this item.

IQuality.
(46) Steel reinforoiag bars to be embedded in concrete

shall be square corrugated, twisted or deformed bars of the sizes

I called for on the plans and of a form approvod by to ingineer.

Bare ohall be free from defects and kinks and from bonds that cannot

be readily and fully straightened in the fields Bars shall be

5 rolled from open hezth steel billets (not re-rolled material) and

F3-26
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I shall have an ultimate strength of 55,000 to 65,000 pounds per equre

I inch, an elastic limit of not leas than one-half the ultimate

strength. Test specimens shall bond cold through an argle of 180

degrees to their own diameter. Tests shall be made if necessary in

the opinion of the Engineer upon the finished bars as furnished

for the work under this contract, and test osrtifioatea furnished;

I at least one tensile and one bending test being made from each

1,000 pounds of bars furnished. All bars shall be free from rust

scale or more than a very thin coating of red rust resulting from

short exposure, or will be rejected and shall be removed from the

premines upon the order of the Xlngineer* All bars shall be stored

in a clean, dry place until incorporated in the work.

Placing.

(47) All reinforcement shall be thoroughly cleaned, and

no reinforcement having rust scale or more than a very thin coating

of red rust shall be used. Particular care shall be used to place

I the steel accurately in its proper location and pouition in the cross-

I section. The steel shall be -,bent accurately to the forms shown, and

whenever required bent or hooked at the ends. All reinforcement

I shall be securely held in place in a satisfactory maner, and bars

shall be wired together at intersections as often as necessary.

I Adjoining barui at splices shall overlap at least 40 diameters. Where

' necessary and directed, and particularly where steel is to be placed

In the tops of slabs, adequate steel chairs or supports ohall be

I provided, ar will be included for payment under Item 6.

I Measurement and Payment.

(48) The weight of steel reinforcement wall be computed

&in pounds upon the basis of 489.6 pounds per cubic foot for the

DE F3-27
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lengths and roee sections specified or ordered. Actual weights

shall not be more than 5 per cent. less than thettheoretical computed

weights. The weights of tie wires and other supports will not be

included, except those of chairs, clamps, eta., shown or ordered to

be placed. No allowance will be made for laps or for waste except

where laps are specifically shown upon the plans. The price bid

shall inolude all labor, materials and appliances for furnishing,

testing, bending and placing reinforcement, for securing it in place,

and thoroughly embedding it in the concrete*

ITIE 7.

UARTH RBfAMNT.

Fxt ent.

(49) The Contractor shall make the embankment for the

dems substantially as shown upon the drawings, using material

obtained from borrow pits and from the excavation made for the

i various parts of the dams and appurtenances.

I Borrow Pits.

(50) The borrowed, material for the embankment shall be

I obtained from the grounds of the City in the location directed and

i not exceeding 1000 feet distant from the nearest part of the dams

I Material on the Upstream Side.

(b1) The earth used in making the 'embankment on the up-

I stream side of the core wall shall be the most suitable and water-

tight olayey material found, free from atones larger than foQr

inches in dia,.eter,

l F3-28
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Rolling*.

(52) The materials for both sides of the dam shall be

placed in layers not over six inches thick, Iaoh layer shall be

thoroughly rolled with an approved heavy grooved rcller weighing

not loss than 1,000 pounds per lineal foot, or by a steam roller.

Vbhere the rollcr cannot reach, the material shall be placed in the

same manner and thoroughly ramned. Sufficient water shall be used

hwere directed to secure a close connection between the layers

and the close compacting of the material. Theenbankment shall be

carried up equally on both sides of the core wall, but shall always

be kept senowhat below the top of the wall. The embankment beneath

the spill;ey channel shall be completed as early as possible, and

empecial care shall be used to prevent after-settlement.

0vor-Fille

(53) Embankments shall be filled for a distance of four

to six inches horizontally outside of the neat lines shown upon

the plans, and afterwards shall be trimed to the correct lines

and grades. The outer slope where exposed shall then be covered

with top soil to such depth as directed, depending upon the amount

of material available therefor.

Embankment of Blow-Off.

(54) At the place where the blow-off pipe line is to be

carried through the dam the earth embankment shall be made to a

height of at least one foot over the pipe line before the pipe line

is laid, and the trench shall then be excavated as provided under

Item Be
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Embankments to be Uniform.

(65) The work shall be so carried out that no places too

steep to be rollnd shall be left in the embankmontp, and all abrupt

changes In grade nocessitated by the building of bridges or flumes

shall be levelod off so that they can be thoroughly rolled.

Measurement.

(56) All embankments will bo measured in place after

compacting, trimming and settlement, regardless of the source of

the material. In order to allow for settlement, embankments will

not be measured for final estimate-in a case within 30 days

after their oompletiro

Compensati on.

(57) The price bid per cubic yard for earth emba-_Jrent

shall include the filling of the embankment above the stripped

surface of the ground, the overfilling and trimmirg, of the banks;

the gradirin of the surface; and rolling, compacting and watering;

and all labor, materials, tools, and appurtenanoes necessary to

complete the work.

ITEU 8:
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I fxten t.

(58) On the up-stream slope cf the dam as shown upon the

I draw Imn, and at other places as required, the Contractor shall lay

stone paving.
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Doscripti on.

(69) The stone shall be hard, durable stones, quarried

from the vicinity of the work, or shall be others at least equal to

them. They iehall be of the average depths shown upon the plane or

as directed and shall have a face area of approximately one square

foot or more. T'hey shall be lai& compactly together, without any

spaces larger than Z inches; and all of these spaces shall be com-

pletely filled up with spalls and brokcn stone. The paving shall

be placed by hand carefully to grade and shall be settled into place

with a heavy rammer. -- Especial care shall be used to place solidly

the stones at the toe of the embankment, and the largest stones

s'all be used for this purpose.

Measurement and Compensation.

(60) The stones shall be measured in place for the srea

covered at the average depth shown on the plans or direotfd to

be laid. The prioe per square yard bid shall include the furnishing

and placing of the paving, and all labor, tools, and appurtenances

necessary to complete the work,

ITSM. 9.

DRO1121 STOWS OR GRAVEL.

Extents

(61) Under Item 9 the Contractor shall furniAh and place

broken stone for indations and elsewhere if required. The stone

shall be of food quality, of tho size required for concrete masonry,

placed as directed and thoroughly rolled and brcught accurately to

the prop-r grade.

F3-31
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Measurerent and Compensation.

1 (62) Broken stone for foundations will be measured in

I place, for the volume actually o:dered and placed within the limits

directed. The price bid per cubic yard under Item 9 shall include

I all materials, labor, tools and appurtenances necessary in order to

furnish and place the stone as specified.I
ITYSM 10.

BLOY-I-OP,PIPIDG, VALVA, GAT HOU,' S-UP3R2'TRUOTURN,
FOOT BRIDGE 'W APU TI U ,ANC1S.

Exten t,

(63) Under this item the Contractor shall do all work and

furnish all materials for laying the 48-inch outlet pipe, the 48-inch

geared valve, the superstructure of the gate house and the foot

bridge from the gate house to the dam, complete, with all appurten-

anoes such as ladders, hardware, etc. Concrete, excavation, paving

and embankment are include& under other items*

Outlet !ipe.

I (64) 'he oast-iron pipe and the special oasting~s at the

core wall shall be made in all respects in accordance vith and shall

I meet the requirements of the standard specifications for cast-iron pipe

and speoial castings of the 1Amnrican l,.ater-.aorks Association for

Class A. The Contractor, may however, use standard patterns having

I other dimonnions than those given in the Amerioan ;'ater Works specific.

tions provided that the pipes and special castings are in all respects

eqyal to those of the American Water-Works specifications and the

patterns are approved in writing. All joints shall be made with soft

and malleable load and with a gasket of the best quality of hempen

yarn or jute closely twisted into one piece for each jpint.

F3-32
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Bottom of Trenoh for Pipe.

(65) The trench shall be excavated under Item 2. The

bottom of the trench shall be excavated to the shape of the pipe

and no that the pipe shall have a firm bearing for its :full length

upon the earth. ;.here the earth beneath the pipe is unsuitable for

foundation it shall be excavated to such greater depth as is

necessary and refilled compactly with selected earth paid for under

Item 7. At Joints the trench shall be of such width and aepth as

to permit the Joints to be properly made.

Laying Pipe and Valve.

(66) The Contractor shall provide suitable tools and

applinnoes for properly handling and laying the pipcis and vAlve.

groat ouro shll bo taken to prevent the tur oouting from being

injured, pnrtioularly on the inside of the pipes. The pipen shall

be carefully oxwmined for defocts before laying no thut no defective

pipe &hall be laid; but if sueh pipe should be laid It shall be

removed and properly replaced at the expense of the Contractor.

Joints,

(67) The spigot of the pipe shall be properly seated in

the socket of the next adjacent pipe so as to provide a uniform

Joint spact,. The gasket shall be driven hard into the socket so as

to leave a depth of lead of at least two and one-half inches. The

furnace and melting pot shall be kept near the Joint to be punred and

' no dross shall be allowed to accumulate In the pot. The entire

Joint shall bo fillrA at one pouring unless otherwise permitted.
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Gate Housie Superstructure.

(71) All bricks shall be sound, hard, well burned, of

uniform size and color, and with straight unohipped edges. Bricks

shall be wet befcre laying and shall be laid in full bels of mortar

with end and side Joints made at one operation. The best of the bricks

shall be selected for the outer faces. Joints shall not exceed 3/8-

inch in thickness and shall be neatly struck. Courses shall be laid

level, true, straight and plumb and shall correspond with sill,s

lintels, and cornices after splitting. 1Aery fifth course shall be of

headers. The brick work shall be suitably protected from the weather

during construction and after completion shall be cleaned down.

Brick maunry shall be laid in a mortar of one vcluma of

Portland cement, one volume cf slaked lime and four volumes of screened

sand and thoroughly mixed together with sufficient vater. The cement

shall conform to the requirements speoified under concrete. Mortar

used in exposed faces shall be stained to match the color of the

brick*

Sills and lintele for the door and window shall be of reinfo,

coed concrete, or of a hard, durable, spproved stone. They shall be

finished or dressed so as to give a neat appearances

Lumber for floors and for roof framing shall be of good

quality yellow pine and shall be surfaced where exposed. It shall

J be framed in a neat manner.

The door shall be a substantially built panelled door

2-1/2-inches thick set in a heavy rabbhtted door frame anchored to

the masnry. All neoeseary hardwLre shall be furnished including

suitable bronze buLges, latch and look.
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Double hung windows shall be provided and sot. The box

frames sh.all be of white pine or poplar built in thoi best manner and

A anchored to the masonry. The sash shall be 1-5/4 inches thick of

clear white pine, mortiese, tenonod and pinned in a first-class

manner. Pulleys, weights, sash cord and a sash-fast shall be fur-

nished. t.:ooden shutters with substantial iron hinges fastened to

the brick work shall be furnished and placed on the outsidi of the

wind.ow. The shutters shall be arranged to be fastened from the

inside.

A suitable iron ladder, or set of iron manhole steps from

the floor to the bottom of the chamber shall be furnished and placed.

All extorior and interior wood work except the floor shall

be finished for painting and shall be painted in an approved manner

with three coats of lead paint mixed in pure linseed oil and colored

as directed. All iron work and tin shall also be painted with thsee

ocats of approved paint.

Roof.

((72) The roof sheathing shall be covered with suitable

' roofing felt and with asbestos shingles or slate, satisfactory to the

Engineer. The hips shall bo flashed with 20-ounce ooppe.r properly

secured*

Poot Bri *~e

(73) The foot bridgo from the gate house to th7 top cf

the dam nball be built of 10-inch, 25-pound steel I-beam resting

on a concrete support at the dam as shown on the drawings. Pipe

railings shall be two inch galvanized iron with posts securely fastene

to the I-boams. The flooring shall be of 2-inch yellow pine painted

with 3 coats of satisfactory lead and oil paint.

F3-36
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Compensati on.

(74) The lump sum bid for the superstruoture of the gate

I hou.o, foot bridge and outlet pipe and valve shall include the

furniehinp of all materials and the erection and inetallation of the

I work oempleto as shown on the plans or specified, except excavation,

I embankment, concrete, and paving which s1all be paid for under other

items.

i
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STATE OF NEw YORK
DWIGHT B. LA OU

COMMISSIONERS STATr 90001MCCO AND OUAVCVA

j ALEXANDER MACDONALD CHAMAN

€oNs901vATIoN COMMIssnON[A ALBERT H. PERKINS

CARL SHERMAN n DIVISION 9N1@9

ATTOAN -GENICIAL ,I9CETA.T

DWIGHT B. LA DU . RUSSELL SUTER
STAT, .N INEIER AND SURVEVOR SENIOR ASSISTANT NI600NIEE

WATER CONTROL COMMISSION IN WATER SUPPLY MATTER

ALBANY

June 14, 1923.

f Water Supply Application No. 283.

!~i 1923
Hon. Dwight B. LaDu,
State Engineer and. Surveyor, .. .................
Albany, 11. Y.

Dear Sir:-

On May 31, 1922, the Water Control Commission approved
a water supply application from the city of Newburgh, which, among
other things, provided for the construction of a storage reservoir
on Silver Stream. In approving this application one of the condi-
tions imposed read as follows:

2. Complete detailed plans and specifications
for all work in connection with the storage
and diversion of water from Silver Stream
and Patton Brook shall be submitted to this
Commission for its approval prior to the be-
ginning of construction of any such works and
thereafter such works shall be completely con-
structed in strict accordance with plans and
specifications which have been so submitted
and approved.

In conformity with this condition Messrs. Fuller and Harding,
Engineers for the city, have filed plans and specifications showing

* the proposed dam on Silver Stream. At my request these plans and
specifications were submitted to this office in duplicate, but an
application for approval of the dam as such is to be sent directly
to you. herewith I am forwarding one set of plans and specifications
for your files; the other set has been filed as part of the water
supply application.

The plans filed show several different locations for the dam.
It is my understanding that "Alternate C" has been adopted and that it
Is satisfactory to the Oity of New York. You will note that this dam
is inmodiately upstream from the Washington Square siphon of the Cats-
kill aqueduct belonging to Now York City. This siphon consists of
three stool pipe lines, the steal being embedded in concrete. It is
my understanding that this siphon is now complete.
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IE'RGE W. FULLER. C. E. D. W. HOWES

AMES C. HARDING, C. E. NEWBURGH. N. Y.

CONSULTING ENGINEERS
170 BROADWAY

NEW YORK V

D

I June 28, 1923.

Yr. Dwight B. LaDa. P.k, ,I .
State i nineer & Surveyor,
Albany, 1:. Y.

Dear Sir:

There has been considerable delay in gettine, to you

the plans and application for the propozed dam at Newburgh, this

being due first to lack of funds which has only recently been

taken care of by the City, and second, the desire to build the

;est Dam close to the New York City Aqueduct as called for in

Alternate C of the plans. This method was that desired by the

New York City water departments and by us, but the time it would

take to ret a permanent lease or easement of the necessary land

would have caused us great delay, and we now propose to build a

concrete dan entirely on land owned by the City of lewburgh,

I that is in accordange with the extra sheet sent you showing

.iltern,. te D.

If ther4 ',4 any further data or inforrtion that would

bc brlpful, 1.e would bc glad to send it to you irmediately.

Very truly yours,

F3-39
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.',EOPGE W. FULLUR. C. E. D. W. HOWES
'JAMES C. HARDING. C. E. NEWBURGH. N. Y.

CO',SULTING ENGINEERS

170 OnOAOWAY
NEW YORK

June 28, 1923.

11r. Dwight B3. LaDu,/
State 3'nginoer & Surveyor, rd4/

.. bany, Ir.
Dear Sir:

We are enclosinp an anplietion for the construction
of a dam for the City of Newburgh in accordance with the plens
submitted to the State Water Control Commission and as presented
by them to your Department.

Silver Stream now discharges to Washington Lake by a
canal through the Divide between thoee two watersheds. The
entire watershed arca of Silver 3tream thus made tributary to
.Vashinrtcn Lake, being 4.7 souare miles. The only storage of
the I-eoburgh supply is at Washington Lake and while this is some-
thing over one billion gallons, there are times when this storage
is not sufficient to take all water from Silver Stream and it is
to conserve this vater that the reservoir is being- constructed.

A reservoir of the size and capacity proposed is an
over-development of the watershed tributary, but this is done with
the idea that when necessary a part of the Drury Lane stream lying
westerly cf the Silver Stream valley will be taken into the Silver
Stream watershed by a tunnel as indicated by the blue line on the
U.3.G.3.Sheet 1 .o. 195.

Cross sections of the reserveir have not been completed
and therefore it is not know exactly what the capacity of the
reservoir will be, but it is estimated that it will hold about
one-half billion gallons of ruter with the spillway at elevation
361.5 as shot-n on the plans.

The watershed is mostly farming and meadow land and soil
for the most part is the characteristic gravel and clay mixture
usual in that district.

At the site of the dam the material underlying the top
soil and muck is a very compact hard gravel with some clay, entirely
iwpervious to water and the entire length of the dam will rest on
that material.

The location of this dam is directly south of the

Catskill Aqueduct on land purchased by the City of Vewburgh. U. S.
G. 3. Sheet 195 shows the Aqueduct located somevhat southerly of
its actual location as Indic±ated by the poncil line.

The construction of this dam whhere indicated by the red
mark will raIsc the water in this valley to such a height that it
will overflow i.-mediately westerly of this dum at the pluce whe-e
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I Mr. D. B. LaDu. -2- June 28, 1923.

I the dam called the "West Dam" on the plans will be loated and also
about 2-1/2 miles southerly where the highway crosses the valley as
indicated by the yellow m rk on the topographical sheet. At this

I point it will b- necessary to raise the highuay about 4 feet above
its present elevation, formin, an emban6ment at that point to prevent
the water flewving southerly. The U.S.G.S. Topographical map is

I entirely incorrect as regards this district.

The easterly dam will be constructed of earth with a
concrete core wall and a concrete spillway discharging to the culvert
beneath the Catskill Aqueduct where the latter crosses Silver Stream.
The iveste. ly dam will be partly of concrete and partly an earth dam
with concrete core wall. This part of the work is more costly and
difficult than the easterly dom as hard material here is over-laid by
from 10 to 20 feet of mucr, vnd this has to be taken out before any
new construction work can be done.

The details of the work are shown on the plans previously
sent you and the extra sheet mailed to you under separate ccver tcduy
which shows the east dam as we now pro-opose to construct it. These
plans and the data given in the applicLation for the construction of
the dam give full information concerning it. If, however, there is
anythir else that is required, we will be glad to furnish it tc you
quickly or ilZ you desire to make an inspection of the dam location,
we would be glad to meet your engineers at such date as would be
convenient.

Very truly yours, A

I

II
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M-I - 1000 (6-2749)

STATE OF NEW YORk

S. . .,. DEPARTMENT OF

Statr ?Egiterr atib O'urueuor

Received.. . ? .. . Dam No ..... wels y •

a N :.......................... ;? .. .... , ,I .. ...................... A.. • N o ..
Disposition j.,__ tI ,3 t era

Site inspected ..................................................---........................
"% %. ... G

Foundation inspected. .... ................... ' •

Structure inspected .. .. ............................................................

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

LXV of the Consolidated Laws and Chapter 647, Laws of 191r, Section 22 as amended, for the approval of specifi-

cations and detailed plans, m arked ...........................................................................................................................................

..................................... .. .. ......................................................... .................... ............ .............. : ......................... ..........................
{construction

herewith submitted for the reconstruction of a dam located as stated below. All provisions of law will be

complied with in the erection of the proposed dam.

z. The dam will be on......h.... t.... ....... branch of......7Y.0.r. ... tr...m .................. in the town

of .... .... Yd.. ...................... ........., County of ............... A rang e .........................................................................

and ...... a --b-.out .. ... .Q.t.. . r . .. of -- ................ . .
(Give exact distance and direction from a well.kown bridge, dam, village, main crow-roads or mouth of a stream)

2. The name and address of the owner is...... Of..lem.b Ug ....................................................

3. The dam will be used for.__,..puhlic...w.a.t.er.:.sUplP. ...............................................................................

4. Will any part of the am be built'upon or its pond flood any State lands? ............ 11o ............................... ..
S. The watershed at the proposed dam draining into the pond to be formed thereby is .......... 3.3-6 .................

I square miles.

6. The proposed dam will have a pond area at the spillcrest elevation of .................1.I..t...0.............. acres

I and will impound.ab.Oli... .7,.O..-..Q.OQ.cubic feet of water.

7. The lowest part of' the natural shore of the pond is.....e. . ......... feet vertically above the spilicrest,

and everywhere else the shore will be at least..12.e.e... naL±t eet above the spillcrest.
al out

8. The maximum known flow of the stream at the dam site was..../.. e..cubic feet per second on .......... X ...........
(Date)

9. State, if any damage to life or to any buildings, roads or other property could be caused by any possible

failure of the proposed dam ............... .ro ~b bl ... at ........ ...........................................................................................

............................................................. .............. .......... ............................... •.......................................................................

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

shale, slate, limestone, ctc.).a.W. Y ...compan.t.. .ixtlur....o..gZ.avaL..and...clay ...................................
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j clay mixture

Si. The material of the right bank, in the direction with tho current, isW.ri.veI..afat the spillcr s*. eleva-

tion this material has a top slope of .. inches vertical to a foot horizontal on the center line o, tIhe dam, a

vertical thickness at this clevation of..60.0 ..foet, and the top surface extends* for a vertical height of....100...feet

abiove tile spillcrest. clay mixture
12. The material of the left bank is.grav.el...ang/has a top slope of...1. inches to a foot horisontal,

a thickness of....QO..fect, and a height of . 7.0....fcct.

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

of exposure to air and to water, -uniformity, etc ................ u.ni.f.9..rm...Y...... .e...r....o....u... s ......................................

....... ..... ... ....... . ..... D .. u... . o...... ..... .. ~ .... n......................................I----------I ......................................... ......... .....................

14. If the bed is in layers, are the layers horizontal or inclined? .......... ................. If inclined what is the

direction of the slope relative to the center line of the dam and the inches vertical to a foot horizontal? ........ X

1. . W hat is the thickness of the layers? ................................ X ...................................................................................... .

x6. Are there any porous seams or fissures?.L.......no ............................................ ............

.. . . . . ..................................................................................................................................... ..... ................

17. WASTEs. The spillway of the above proposed dam will be ........ N .......... feet long in the clear; the waters

will be held at the right end by a.... eDr.th...d.am .......................... tito top of which will be ........ F.....efet above the

spillcrest, and have a top width of ..... 1..feet; and at the left end by a....la.tnral ...gra ......... the top

of which will be...... feet ibove the spillcrest, and have a top width of... ,.....feet.

8. There will be also for flood discharge a pipe.....8 ...... inches in diameter and the bottom will be...16..3 .....

feet below the spillcrest, a sluice or gate ....... & ...... feet wide in the clear by ....... 4 ...... feet high, and the bottom will

be..... . feet below the spillcrest.

f9. APRON. Below the proposed dam there will be an apron built of ............ o . a.te ................... ...... 300.....

feet long,15..t0.0eet wide and ...... 1 ....... feet thick. The downstream side of the apron will have a thickness

of ................ feet for a width of ................ feet.

20. PLANS. Each application for a permit of a dam over 12 feet in height must be accompanied by a location

map and complete working drawings of the proposed structure. Each drawing should have a 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 exact location of the proposed

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

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

[ the height and the width of stream openings; and of any embankments or steep slopes that any flood could pass over.

Also indicate the character and use made of the ground.
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The complete w3rking drawings should give all the dimensions nccessary for the calculations of the stability

of the structure, and all the information askcd for below under " Sketches." There may be attached to the plans

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

the designer.

21. SK!'TCIH-S. For small and unimportant structures, if plans have not been made, on the back sheet of this

application make a sketch to scale for each different cross-sectibn at the highest point; showing the height and the

depth from the surface of the foundation, the bottom width, the top width (for a concrete or masonry spill at 18

inches below the crest), the elevation of the top in reference to the spillcrest, the length of the section, and the

material of which the section is to be constructed. 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; and the abutments by thcir top width and top lengths from the upstream face of the spillcrest and

give the elevation of the top in reference to the spillcrest.

22. ELEvATIONs. Also give the elevations, if possible from the Mean Sea Level, of atleast two permanent Bench

Marks; of the spillerest for any existing dam on the proposed dam site, at the middle and at both ends of the spill;

and of the spillcrest for the above proposed dam.

23. SAMPLES. When so instructed, send samples of the materials to be used in the construction of the proposed

dam, using shipping tags which will be furnished. For sand one-half a cubic foot is desired; for cement, three pints;

and for the natural bed, twenty cubic inches.

24. INSPECTION. State how inspection is to be provided for during construction ....... ............-................

res3ident enrineer and necessary tns pctc.
...... ....r. e .. e.. _ .. ..... . ..-.... a.... .... n. . -------.--.- ----- r ...------ 9. .r ..$ ....................... .. ..................................... ... .

II
I
I
I

I
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Vote: The capacity of the reservoir given in Section 6 is
approximate as full cross-sections hzve not been
completed..

At two places the natural shore of the pord would be
lo-.er than the spillcrest elevation, one oZ these just

I wetorly of the dam crossing 3ilver Stream where a
masonry dam is to be built and also at the southerly end
of the reservoir where the highway is to be raised some
4 feet to form an embankment.

Stream flows at this point were only taken to show the
comparative value of this ptirt of the watershed with
other parts, the highest re'ading that we had was about
60 cubic feet per second this last spring, It is of
little value when estimated on maximum run-offs. The
two ends of the dam are built into and afrainst the side
of quite extensive hills which rise considerably higher
than the stream bed and are high:r for a distance of
more than a mile.

The abovc information is correct to the best of my knowledge and belief.

170 Br. :,:.'zy...... q..: ... r.l._~ , /,,. .
(Address o( signer) i.- -

. .............. .' '... .. "

June 28, 19. "h&nanar__lan... Ci tN...c.f1;..l.' ~~--* -
...... (A peson signing for Applicant Should indIaate his tatl, sugorty).
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Copy. ARMco/P.

Dam 531,e1ewburgh, July 7, 1923.
L.Hudson.

Mr. N. Johnston IoXay,Mgr.,

Newburgh,1 .Y.

Dear Sir:

'Se have received from your enginers an application,
report of June 26th, and blue prints No. 2, 4, 5, 6 and 9 for
the construction for the City of 14ewburgh of an east embankmnt
dam on the south branch of Silver stream in the Town of Windsor,
County of Orange, which dam we have designated on our records
as lo. 531, Lower Hudson Watershed.

we will require that the outlet and the spillway channel
rest throughout on natural ground; that, if the excavations made
in the bed are entirely refilled with vell tamped conrete, they
be carried perpendicular to the surface of the ground Into an
impervious and compact earth foundation bed and banks enual to at
least 3 ft. ]Ins 1/3 the depth below the proposed upstream highest
water surface; that the embankments and the spillway channel be
protected by paving wherever they may be subject to any wave or
current action; that your engineer submit a renort on the bed
and banks as soon as the excavations are made, stating the character
of the materiel, the compactness and the imperr.cusnees, an I'

any Dervious strata are found, a renort by your engineers shoUkd
be sent to this office at once, giving the location and the direction
relative to the upstream edge of the spillway crest of the horizonkli
outcrop of the top of such strata, the angle and direction of such
strata from the horizontal in a plane perpendicular to the above
horizontal outcrop, the perpendicular thickness of such strata and
the character of material and perviousness of such strata.

The construction of the above dam, in accordance with the
plan a ubmitted, is approved, subject to the above requirements, in
so K :is the matter involves the jurisdiction conferred upon this
offic by uhapter LXV of the Consolidated Laws and Chapter 647,Laws
of 19i!, section 22, as amended, and permission is given for the con-
struction of this work uwo to liovember 1, 1924; and subject before
commencement of the conatruction to the approval of the .ater Control
Commission of Water Supply Application 283, in accordance with the
provisions of Article IX of the Conservation Law.

!

I
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Mr. 1J. lOK. r2 7/7/23.

This approval shall not be deemed to authorize any invasion
of property rights, either public or private in carrying out the
above work; nor to create any claim against the State of flew York;
nor to be considered as authorizing the flooding or the use of
atate lands, nor as acquiescing in the flooding or use of such
lands.

iwe enolose shipping tag.No. 33 in order that you may ship
to our laboratory for testing 1/2 cubic foot. exclusive of any
stones over 1/4 inch in size mixed therewith, of the sand to be
used for the concrete in the above dam.

Please acknowledge the receipt of this letter and advise us
when the work is started.

Very truly yours,

Deputy state ngfneer.

Mgnolosure.

Copy to-

Leuller & MoClintock,
170 sroadway,
hiew York City.

Water Control Oommisson

F3-47un.



DWIGHT B. LA DU
STATI CNGINEER

STATE OF NEW YORK ARNOLD G. CHAPMAN

STATE ENGINEER AND SURVEYOR

ALBANY Test Jr , I..-': ,"6tate L o, p p.. 't

AiLany, N. y.

ADDRESS... COMUNCATIONS TO Sept. 7, 1923.

DWIGHT 0. LA DU. STATE INaimCCA

Hon. Dwight B. la Du,
State Engineer and Surveyor,
Albary, 11. Y"

Dear Sir:-

Enclosed you will please find the report of results

of tests of a sample of sand received from the City of Newburgh

and proposed for use on a dam on the Silver Stream.

These results show a well-graded fine sand and indicate

that this sand should be satisfactory for use in concrete if

used in proper proportions with other materials.

Yours very truly,

Sen. Asst. Engineer,
in charge of Tests.

I

I
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Ientember 10. 1923.

Dam 531,L.Hudson,
IIewburgh.

Mr. James C. Harding,
170 Broadvay,

11 e, Yo rk C I ty,.

Dear Sir:

'..Ie have tested the sample, 11s. 36, of sFnd

received by our laboratory on August 20, end submitted

for use in the concrete of dam lie. 533, Lower Thudson,fTewburgh,

for the Silver Stream Reser-oir.

The results of the test show a well graded, fine

sand and Indicate that this sand should be astatfotory in

the concrete if used in the proper proportions with cement

and coarse argregate. The percentnge of voids w.s 26.7 and

the tests for strength vere mode wIth a mixture by bulk of

2-1/2 of sand to 1 of cement.

Very truly yours,

-Deputy Ztatae Bngine re

A RWo1/F.
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DAM INSPECTION REPORT
(By Visual Inspection)

Date

Dam Nmbev River Basin Town County Hazard Class* & Inspector

Type of Construction Use

Earth w/concrcte spillway 9 'Water Supply

Q Earth w/drop inlet pipe Power

Earth w/stone or riprap spillway 0 -1 reation

fl Concrete [] Fish and Wildlife

O Stone Q Farm Pond

O Timber 5 No Apparent Use-Abandoned

Estimated Impoundment Size Estimated Height of Dam above Streambed
O] 1-5 acres 5 Under 10 feet

LI 5-10 acres 10-25 feet
~ Over 10 acres Q Over 25 feet

Condition of Spillway

j- ervice satisfactory fz--idiaty satisfactory

fl In need of repair or maintenance In need of repair or maintenance

Explain:

Condition of Non-Overflow Section
0-ltis factory

In need of repair or maintenance Explain:

Condition of ? :chanical Eouip-ent

U-SatisfactoryQ In nacd of repair or maintenance Explain:

Evaluation (From Visual Inspection)

I- No'defects observed beyond normal maintenance

Q Repairs required beyond normal maintenance

*Explain Hazard Class, if Necessary

; I P~3-51 o..
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A B

Selected photos of West Dam (Dike) before repairing cracks - Summer 1978

71-

C D

Selected photos of West Dam (Dlke)aftr repairing cracks - Fall 1978
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APPENDIX G

DRAWINGS

ITABLE OF CONTENTS

Page

Original Design/Construction Drawings, by

Fuller & McClintock (James C. Harding) -

July 1922
Title Sheet G-1
General Plan, Sheet I of 8 G-2
East Dam, Sheet 2 of 8 G-3
West Dam - Alternate A, Sheet 3 of 8 G-4
Outlet Works, Sheet 4 of 8 G-5
Spillway, Sheet 5 of 8 G-6
Sections, Sheet 6 of 8 G-7
West Dam, Alternate B, Sheet 7 of 8 G-8

Supplementary Design/Construction Drawings,
-by Fuller & McClintock (James C. Harding)

West Dam, Alternate C, Sheet 8 of 8 - August 1922 G-9
West Dam, Alternate D, Sheet 9 - June 1923 G-10

Plan of Proposed Paving Between Spillway
& Culvert Over Washington Sq. Siphon,
by Unknown (Fuller & McClintock - Harding
suspected) - June 1923 G-11

As-built Drawings of Concrete Placement
(selected portions), by Unknown -
August through October (1923 presumed)
East Dam Elevation G-12
East Dam Section at 3+00 G-13
West Dam (Dike) Elevation G-14
West Dam (Dike) Section at 9+50 G-15
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CITY OF NEWBUFI

CONTRACT DRAWINGS

SILVER STiA
July. 1922

CITY MANAGER MA'YOR

W JOHNSTON KKIAY HENRY M. LEONARD

CITY COUNCIL
W R. PERKINS
W 0 FOWLER
F j HILTON
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W'I3N.'URGH9 N.Y

DRAWINGS FOR

TREAM DAM
ilv. 1922

-IAYOP ENGINEERS /
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SC ,JAMES C HAPDING

W R, PERKINS
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