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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. The
purpose of a Phase I Investigation is to identify expeditiously
those dams which may pose hazards to human life or property. The
assessment of the general condition of the dam is based upon available
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 internal and external conditioms,
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 ﬁhrough frequent
inspections can unsafe conditions be detected and only through continued
care and maintenance can these conditions be prevented or corrected.

Phase I inspections are not intended to provide detailed hydrologic
and hydraulic analyses. In accordance with the established Guidelines,
the Spillway Test flood is based on the estimated "Probably 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.
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PHASE 1 REPORT
NATIONAL DAM SAFETY PROGRAM

Name of Dam: Lock 3 Dam @ Mechanicville
I.D. No. NY-215
(#119-UH)
State Located: New York
County Located: Rensselaer - Saratoga
Watershed: Upper Hudson River Basin
Stream: Hudson River
Date of Inspection: October 26, 1978
ASSESSMENT

Examination of available documents and a visual inspection of
the dam did not reveal conditions which constitute an immediate —~
hazard to human life or property. However, additional studies
should be undertaken to further evaluate conditions affecting the
dam.

Additional data and analysis is needed to ascertain the con-
dition and stability of the wrought-iron framework supporting the
apron slabs. Also, a more detailed structural stability analysis
of the dam using the site-specific foundation material characteristics
is also recommended. Such analyses should be performed in accordance
with the Corps of Engineers Guidelines, Chapter &4, paragraph 4.4,
included in Appendix G.

All additional data gathering, investigations, and analyses
should be completed within one year of the date of this Phase 1
report. During the interim period, a detailed emergency-operation
plan and warning system should be developed and implemented.

The spillway, not having sufficient discharge capacity
for passing one-half the Probable Maximum Flood (PMF), is
considered to be inadequate. For such a large storm event,

a high tailwater condition would most likely occur resulting
in the flooding of the downstream hazard areas. Hence, dam
failure from overtopping would not significantly increase the
hazard to loss of life downstream from that which would exist
just before overtopping failure.

Minor deficiencies found during the visual inspection were limited
to concrete surface deterioration and cracking and the overgrowth of
vegetation on the earth dike. Such deficiencies should be corrected
during normal maintenance operations before the next period of anticipated
high river flows (Spring 1980).




Approved By:

B L8

George Koch

Chief, Dam Safety Section

New York State Department of
Environmental Conservation

NY JAcen No. 45937

CoT-Clark H. Benn
New York District Engineer
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LOCK 3 DAM @ MECHANICVILLE
(Looking West)

LOCK 3 DAM @ MECHANICVILLE
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PHASE 1 INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM
LOCK 3 DAM @ MECHANICVILLE
I.D. No. NY - 215
(#119 - UH)
UPPER HUDSON RIVER BASIN
RENSSELAER - SARATOGA COUNTY, NEW YORK

SECTION 1: PROJECT INFORMATION

1.1

GENERAL

a. Authority

The Phase 1 Inspection reported herein was authorized by the Department
of the Army, New York District, Corps of Engineers, to fulfill the
requirements of the National Dam Inspection Act, Public Law 92-367.

b. Purpose of Inspection

This inspection was conducted to evaluate the existing conditions of
the dam, to identify deficiencies and hazardous conditions, determine
if they constitute hazards to life and property, and recommend remedial
measures where necessary.

DESCRIPTION OF PROJECT

a. Description of the Dam and Appurtenant Structures

The Lock 3 Dam at Mechanicville is a masonry gravity dam having a
reinforced concrete cap and a downstream precast concrete slab apron
supported by a wrought iron framework. The masonry overflow section

is 700 feet long and 19 feet high. In addition to the masonry "main déﬁ"
portion, easterly extensions include the 98 foot wide navigation Lock 3 and

_a 520 foot long concrete faced earth dike. Extending westerly is a 135
foot wide gatehouse~forebay structure containing 12 gates leading to the

w§st Virginia Pulp and Paper Company manufacturing plant water supply
channel.

b. Location
The dam is located on the Hudson River, northeast of the City of
Mechanicville and east of State Routes 4, 32, and 67.

C. Size Classification

This dam is 37 feet high and impounds a reservoir of 3420 acre-feet.

It is classified as an "intermediate'" size dam (storage capacity between
1000 and 50,000 acre-feet).

d. Hazard Classification

The dam is classified "high' hazard because of the immediate downstream
populations located at Hemstreet Park in the Town of Schaghticoke and the
City of Mechanicville.




e. Ownership

The Lock 3 Dam is owned by the State of New York - Department of
Transportation (NYS-DOT), Waterways Maintenance Subdivision. It
is located in DOT-Region 1, whose he¢sdquarters are in Albany, New
York.

The original dam constructor/owner was the Hudson River Water-Power

and Paper Company (HRW-PPC). The West Virginia Pulp and Paper Company
(WVPPC), successor in title to the dam from HRW-PPC, transferred owner-
ship to New York State in January 1922. In February 1979, the property
of the Saratoga Board Mills Corporation, successor in title to the
gatehouse-forebay structure from WVPCC, was obtained in a foreclosure
sale by the City National Bank of Detroit, Michigan, one of the principal
lienholders against the Mechanicville property. More recent developments
regarding the gatehouse-forebay structure ownership is contained in a
newspaper article included in Appendix D.

Waterways Maintenance Subdivision: Region One:
New York State - DOT New York State - DOT
Main Office - State Campus 84 Holland Avenue
1220 Washington Avenue Albany, New York 12208

Albany, New York 12232
Waterways Maintenance:
Director - Mr. Joseph Stellato Engineer - Mr. John Hulchanski
(AC - 518) 457-4420 (AC 518) 474-6715

f. Purpose of Dam

The primary purpose is for navigation through Lock 3 of the Champlain
Barge Canal. The impounded waters of the Hudson River provide a storage
pool used for gravity inflow to Lock 3. Supplementary purposes include
flood control and possible hydroelectric generation from the presently
non-operational power station located on the westerly side of the river.

g. Design and Construction History

The original dam at this site was constructed by the Hudson River Water-
Power and Paper Company about the year 1882. 1In 1912, it existed as a
masonry dam with a timber downstream apron supportzd by an iron-steel
framework. The dam was reconstructed to its present reinforced concrete
crest cap and precast concrete slab apron in 1965.

h. Normal Operational Procedures

Water flows unregulated over the "main dam" spillway. Flow diversiomns
from the storage pool occur by gravity through the intakes of the s
Lock during boat passage and minimally through the forebay gates.

PERTINENT DATA

a. Drainage Area (square miles) 4500
b. Discharges at Dam (cfs)
Top of Dam (Top of Earth Dike) 122,100
Top of Lock 3 (River-side Abutment) 77,600
Hydroelectric power station existing machinery (32 units)
Design: 6,043 (max.)
Operating: 5,893
e




c. Elevations (Barge Canal Datum - BCD)

Top of Dam (Top of Earth Dike) 83.0
Top of Lock 3 (River-side Abutment) 77.0
Spillway Crest 67.5
Maximum Tailwater (March 19, 1936) 60.70
Minimum Tailwater (March 7, 1944) 46.55
Reservoir Pool (USGS Datum) 66.0

(USGS Mechanicville, Nr 7.5' Quad. - 1954)

Datum Conversion:

USGS 0.0 equals BCD 1.18

d. Reservoir Surface Area (acres)
Top of Dam (Top of Earth Dike) Max. Pool 350
Top of Lock 3 ~ Maximum Normal Pool 350
Spillway Crest - Normal Pool 260
e. Storage Capacity (acre—-feet)
Top of Dam (Top of Earth Dike) 8785
Top of Lock 3 6685
Spillway Crest 3420
f. Dam
Type: Masonry, with a reinforced concrete cap
and a precast concrete slab apron.
(feet)
Length: Spillway Crest 700
Lock 3 98
Earth Dike (embankment) 520
Gatehouse - Forebay 135
Height: (feet)
Structural 37
Width @ Crest: (feet)
Spillway (radius) 243
Earth Dike @ Abutment 39
Normal 60
F
: Slopes: (Vv : H)
Spillway - upstream face 452
- downstream apron 1:1.75
Earth Dike - upstream face 1:1
- downstream face 43l
g. Spillway
Type: Uncontrolled, gravity masonry structure
with a rounded reinforced concrete cap and
a precast concrete slab apron.
Weir Length (feet) 700
Crest Elevation (Barge Canal Datum) 67.5

h. Reservoir Drain
None




SECTION 2: ENGINEERING DATA

2.1

2.2

2.3

2.4

DESIGN

a. Geology
The Lock 3 Dam is located in the Hudson Valley Lowlands physiographic

province of New York State. Rock in this area was formed during the
Ordovician period. The rock in these areas is predominantly lime-
stone and dolostone. The present surficial soils have resulted
primarily from glaciations during the Cenozoic Era; the Wisconsin
glaciation being the most recent event to affect this area, having
occurred approximately 11,000 years ago.

b. Subsurface Investigations

No records of subsurface investigations were available. Based on the
plans which were available for this structure, it appears that the
structure is founded on bedrock.

c. Dam and Appurtenant Structures

Records indicate that the dam was constructed about the year 1882. No
information was available concerning the original design of the dam.
The dam has been reconstructed several times since first constructed.
Drawings for the latest reconstruction performed under DOT Contract
M65-6 in 1965, are included in Appendix H.

CONSTRUCTION RECORDS
No records were available for the original dam construction. The only
records available were from the 1965 reconstruction.

OPERATION RECORD

The dam is visually inspected on an irregular basis by engineers from
NYS-DOT. Mean daily water levels are recorded at locations both up-
stream and downstream of the lock. These records began in 1917 and
are on file at the N.Y.S. DOT Region One, Waterways Office.

EVALUATION OF DATA

The data presented in this report was obtained from the files of the
Department of Environmental Conservation, the New York State Department
of Transportation, the New York State Electric and Gas Corporation and
the Federal Energy Regulatory Commission. The information available
appears to be adequate and reliable for Phase I inspection purposes.
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SECTION 3: VISUAL INSPECTION

3.1

FINDINGS

a. General

Visual inspection of the Lock 3 Dam at Mechanicville and the surrounding

area was conducted on October 26, 1978. The weather was cloudy and
overcast with the temperature near 500 F. Depth of flow over the spill-
way crest was approximately 1.65 feet.

b. Dam - Spillway

The "main portion" of the dam, the spillway, could not be observed
because of submergence. However, the vertical and horizontal alignment
of the crest appeared to be satisfactory.

The following deficiencies were observed:

1. Concrete spalling on the river-side face of the lock
upstream protection pier.

2. Smaller areas of spalled concrete on the outer lock walls both
upstream and downstream of the crest, in the zone of flow
aeration.

3. At the spillway-gatehouse contact, seepage through one masonry
block horizontal joint immediately adjacent to the crest was
observed.

c. Appurtenant Structures

The navigation Lock 3 was in satisfactory condition. The functioning
of the 12 forebay gates could not be ascertained although some flow was
occurring downstream of the gatehouse.

The 7ollowing deficiencies were observed:
1. The concrete surfacing on the Lock-earth dike masonry abutment
was deteriorated considerably; having aggregate exposed and

surface corners well-rounded from weathering.

Earth Dike-Embankment:

2. The concrete facing on the dike embankment's upstream
slope protection was cracked.

3. The vertical alignment of the crest was somewhat irregular
sloping downward in the upstream direction; a vehicle path
existed on the top of the dike.

4. Several large trees existed on the top of the embankment.

5. Small trees and brush existed on the downstream slope of the
embankment.

et el et



3.2

Forebay:

6. Seepage through the east wall was occurring in three areas which
were all in excess of 200 feet downstream of the axis of the dam.

7. Cracked concrete and joint separation in the masonry was evident
along much of the east wall.

d. Reservoir

A low area exists along the edge of the river due east of the north end of the
upstream protection pier, the apparent result of an excavation

made to allow vehicle access to the river edge.

There was no noticeable signs of soil instability in the reservoir area.

e. Downstream Channel
No unusual conditions were noticed in the downstream Hudson River

channel.

EVALUATION OF OBSERVATIONS

Visual observations did not reveal any problems which would affect the
immediate safety of the dam. The deficiencies observed can be corrected
during normal maintenance operations. The functioning of the forebay
gates is an uncertainty requiring further investigation.
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SECTION 4: OPERATION AND MAINTENANCE PROCEDURES

4.1

4.2

4.3

4.4

4.5

PROCEDURE

Normal surface is at or slightly above the uncontrolled spillway crest.
Flow diversions occur through the navigation Lock and to a lesser extent,
through the forebay gates. Presently, the forebay diversion is minimal
since neither the paper mill nor the hydroelectric machinery is operating.

MAINTENANCE OF DAM

Maintenance of the spillway portion of the dam is minimal because of
continuous submergence of the crest. During the 1965 reconstruction
work, inspection of the iron and steel apron support framework revealed
no major structural deterioration.

MAINTENANCE OF APPURTENANT STRUCTURES "
Maintenance of Lock 3 is satisfactory. However, the earth dike has not
been maintained as evidenced by trees and brush growing on the

downstream slope. The concrete slope protection facing also requires some
remedial work to prevent further deterioration.

Maintenance work conducted in the gatehouse-forebay area is unknown.
However, since the paper mill has been substantially inoperative
for several years, maintenance has probably been minimal.

WARNING SYSTEM IN EFFECT
No apparent warning system is present.

EVALUATION

Operation and maintenance of the Lock is satisfactory. Additional main-

tenance is needed to remedy the earth dike deficiencies stated above.
In addition, all masonry and concrete structures including the gatehouse-
forebay should be repaired as necessary.
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SECTION 5: HYDROLOGIC/HYDRAULIC

5.1 DRAINAGE AREA CHARACTERISTICS
The delineation of the contributing watershed to this dam is shown
on the map titled '"Drainage Area - Lock 3 @ Mechanicville" (Appendix D).
With the drainage area encompassing some 4500 square miles including
portions of Vermont and Massachusetts, the Hudson River main stem
travels approximately 140 miles from its headwaters south of Lake Placid
to the Lock 3 Dam. Major tributaries to the Hudson River are the Cedar,
Indian, Boreas, Schroon, Sacandaga, and Hoosic Rivers and the Batten
Kill., Numerous lakes including Brant, Schroon, Piseco and Saratoga lie
within the basin as well as three major reservoirs; Indian Lake, the
Tomhannock, and the Sacandaga Reservoir. Approximately one-half to
two-thirds of the basin lies within the Adirondack Mountain area where
elevations rise to +5344 at Mount Marcy. Elevations at the east abutment
of the dam are near +70. Developed land use has occurred in the lower
portion of the basin; the larger developments being the municipalities
of Warrensburg, Glens Falls, Hudson Falls, Saratoga Springs; Arlington,
Vermont; Greenwich, Schuylerville, Cambridge; Bennington, Vermont;
Adams, North Adams, and Williamstown, Massachusetts; and Hoosick Falls.

5.2 ANALYSIS CRITERIA
No hydrologic/hydraulic information was available regarding the original
design for this dam. Therefore, the analysis of the spillway capacity
of the dam was performed using streamflow gaging station records (Appendix D)
and data contained in a Corps of Engineer report entitled "Upper Hudson
and Mohawk River Basins Hydrologic Flood Routing Models'". The methodology
described in this report employed the Corps of Engineers HEC-1 computer
program in developing a model that correlated well with past known major
storm events; i.e., the storms of October, 1945, December, 1948 and June, 1972.
No direct computer analysis using HEC-1 was performed. The spillway design
flood selected for analysis was the PMF in accordance with recommended
guidelines of the U.S. Army Corps of Engineers.

5.3 SPILLWAY CAPACITY
The single, masonry and concrete, overflow spillway acts as the dam in
forming the reservoir pool for the navigation Lock. The 700 foot long
ungated spillway has a rounded reinforced concrete cap and a sloping,
precast concrete slab apron on the downstream face.

For computed discharges, a discharge coefficient C, of 3.8 was used,
determined from the gage readings of March 28, 1913. Computed discharges
are as follows:

STAGE DISCHARGE (cfs)
Top of Dam (Top of Earth Dike) 122,170
Top of Lock 3 (River-side Abutment) 77,670

-8-




Maximum discharges through the hydroelectric power station existing
machinery (12 units) was determined to be 6,043 cfs.

The spillway does not have sufficient capacity for discharging the peak
outflow from one-half the PMF. For this storm event, the peak inflow

and peak outflow is 191,000 cfs, whereas the PMF peak discharge is

382,000 cfs. However, the dam has conveyed a maximum discharge of 120,000
cfs. The computed peak discharge capacity is 122,170 cfs.

5.4 RESERVOIR CAPACITY
The normal water surface is at or slightly above the spillway crest.
Storage capacity for that crest elevation is 3420 acre-feet. Surcharge
storage capacity to the Top-of-Lock elevation is 3265 acre-feet. The
total storage capacity to the Top-of-Dike elevation is 8785 acre-feet.
The upstream limits of the reservoir are the Lock 4 gates, the low dam
across the river approximately 700 feet south of the State Route 67
bridge, and the lower reaches of the Hoosic River.

5.5 FLOODS OF RECORD
The maximum known discharge occurred on March 28, 1913 when a flow of
120,000 cfs was recorded. The computed water surface elevation for this
flow is 82.8 (BCD) (81.62 - USGS) or a flow depth to within 5 inches of
the top of the earth dike.

5.6 OVERTOPPING POTENTIAL
Analysis indicates the spillway does not have sufficient discharge
capacity for either the PMF or one-half the PMF. The computed depths
of overtopping are 13.9 feet and 5.7 feet respectively. All storms
exceeding approximately 32% of the PMF would result in overtopping of
the earth dike.

5.7 EVALUATION
The spillway capacity is inadequate for the peak outflow from one-half
the PMF. For such large storm events, a high tailwater condition would
most likely occur resulting in the flooding of the downstream hazard
areas. Hence, the spillway capacity is not considered to be seriously
inadequate since dam failure from overtopping (at elevation of the top
of earth dike) would not significantly increase the hazard to loss of
life downstream from that which would exist just before overtopping
failure.




SECTION 6: STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

a. Visual Observations

No direct visual observation of the spillway crest was possible because
of submergence. However, no significant irregularities in the water
surface profile along the axis of the crest were observed. There were
no indications of instability at the navigation Lock, along the earth
dike, or along the riverside forebay wall.

b. Design and Construction Data
Design computations or other data for the structural stability of the
original dam or as it existed in 1912 were not available.

c. Data Review and Stability Evaluation

The NYS-DOT plans (included in Appendix H) show a cross-section of the
spillway portion of the dam, both prior to 1965 and the reconstructed
portion as it presently exists. A stability analysis was performed
using the cross-section information shown plus certain simplifying
assumptions made in the analysis. The resistances offered by the toe
and the apron sections were calculated and converted to an equivalent
passive resistance acting on the downstream face of the spillway masonry
section.

Conditions analyzed were:

1) Normal conditions with the water level at the spillway
crest elevation.

2) Conditions as in 1) plus a 5000 1b/ft ice load.

3) Water level at the elevation of the maximum known flood
(82.8 - BCD); a flow depth of 15.3 feet.

4) Water level at the elevation of one-half PMF (88.7 - BCD);
a flow depth of 21.2 feet.

The safety factors for overturning and sliding obtained from the
analyses are:

FACTORS OF SAFETY

CONDITION OVERTURNING SLIDING
1) Normal water level 2.11 2.19
2) 1Ice load plus 1) 1.45 1.57
3) Maximum known flood 1.01 1.03
4) One-half PMF 0.92 0.88

~-10-




The analyses indicate less than desireable factors of safety for normal
water level conditions and a critical deficiency for the occurrence of

a large storm event., The PMF storm event (flow depth of 29.4 feet)

was not analyzed because of the results obtained during the one-half
PMF analysis. The dam did withstand the 1913 storm event flows although
the safety factors from the analysis are approximately equal to 1.00.
Hence, the analysis is suspect due to the lack of more detailed infor-
mation necessary to perform a complete in~-depth study.

The condition of and the manner in which the wrought-iron framework is
connected to the foundation could not be determined. Therefore, a
structural analysis of the framework was not done.

d. Post-Construction Changes

The spillway apron portion of the dam was reconstructed in 1965 from .
a timber plank surface to one of precast reinforced concrete slabs. In 1
addition, the spillway crest was replaced with a broader and thicker 1
reinforced concrete cap. Detailed plans for this work are included in :
Appendix H.

e, Seismic Stabiltiy
This dam is located in seismic Zone 1. A seismic stability analysis
is not warranted.

-lle
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SECTION 7: ASSESSMENT/RECOMMENDATIONS

7 ir

1

ASSESSMENT

a. Safety
The Phase 1 inspection of the Lock 3 Dam did not reveal conditions

which constitute an immediate hazard to human life or property. The
spillway, navigation Lock 3, earth dike, and gatehouse-forebay are not
considered to be unstable.

The spillway, not having sufficient discharge capacity for

passing one-half the PMF, is considered to be inadequate. Dur-
ing periods of unusually heavy precipitation, continuous sur-
veillance should be provided both at the dam and in the downstream
areas to warn of hazardous flooding conditions. Such surveil- |
lance procedures and other measures should be documented in a
detailed emergency-operation plan for the dam. Also, a warning
system should be developed and placed in readiness for future use.

b. Adequacy of Information
The information available appears to be adequate for the Phase 1 inspection
purposes except for the following:

1) The physical condition of the wrought-iron framework supporting
the apron slabs and the concrete surfaces of both the crest
and apron.

2) The physical condition and operational status of the forebay
gates.

c. Urgency

Those deficiencies within the zone of water level fluctuations (below
elevation 77.0 - BCD) should be corrected prior to the next period of
anticipated high flows (Spring 1980). All other deficiencies observed
during the visual inspection can be corrected during normal maintenance
operations.

d. Necessity for Additional Investigations

Further structural analysis of the wrought-iron framework and a more
detailed structural stability analysis of the dam to include the foundation
materials' characteristics is recommended.

Additional investigations are also warranted to determine the following:
1) The physical condition of the wrought-iron framework supporting
the apron slabs and the concrete surfaces of both the crest and

apron.

2) The actual method of anchorage between the wrought-iron framework
and the underlying foundation.

3) The physical condition and operational status of the forebay
gates.

w2




7.2 RECOMMENDED MEASURES

The following actions should be undertaken:

a)

b)

c)

d)

e)

f)

Rehabilitate all deteriorated and cracked concrete
surfaces.

Remove the trees and brush from the earth dike embankment.

Regrade the top of the earth dike to provide a level embankment
crest.

Perform periodic maintenance of the dam and all appurtenant
structures.

Develop and implement a detailed emergency-operation plan
and warning system.

As a result of the completed additional investigations,
remedial measures deemed necessary should be completed within
two years of the date of this report.

-13-




APPENDIX A

PHOTOGRAPHS




UPSTREAM APPROACH TO LOCK 3

CONCRETE SURFACE DETERIORATION @
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APPENDIX C
———

VISUAL INSPECTION CHECKLIST
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1)

2)

VISUAL |N§PECTION CHECKLIST

Basic Data

a. General
Name of Dam _LOCK 3 (@ MECHANICVILLE

1.0. # _NY=- 315 (Fu9-oPPeR HUDSON)
Location: Town SC&GAE}AEQE'E z County _Q_EE-ALSQLAQ;_
Sn \TE _ RATOGA

Stream Name __ HUDSOM RWER

Tributary of N/A

Longitude (W), Latitude (N} 1§°—5Q'-gg"!{ 49'-54:'49"&\
Hazard Category _C

Date(s) of Inspection \0[%!78

Weather Conditions __ 150'F OVERCAST ; RAW

b. Inspection Personnel _J. HONTINGTOM (Ni"ﬁﬁQI REGION ONE - !!2&8!!)&%)
R. WARRENDER W. Lynek

c. Persons Contacted NgSQQI; u)A]gQu)Agg SuepnN. - May OFFICE ggg,.gg]
d. History:

Date Constructed ‘ca\gmﬁl Ly = \&Qtl 1965
YBOWISION

Owner NVYS -D W AYS INT-
CWNERSHI?P N (/18/199

oMLy TO WES] END OF me)
(6&\.\.@4\'{ cReEST

Designer NA

HUDSON RWER WATER - POWE WEST VIRGINIA PULP{‘PAPER ce.
Constructed by |ORIGINALLY = L PAPER CD"GAII!E — (soacesrze W TIILE TO
]

Technical Data

Type of Dam ﬂﬁ.‘."zmlﬂﬂ QRM!I{ DAM QZQQMQ APRON (N 1919 - MASONRY uywma Mmﬂ)

Drainage Area _ 4500 SQ MILES

I /
Height _ 37 Length _700 (+)
Upstream Slope _|y: IH Downstream Slope N
EACTH BACKFILL PRECAST CONCRETE SAABS SuPfoREd 84 A

WROLGHT RO FRAME WORK

s i . itk e




2) Technical Data (Cont'd.)

External Drains: on Downstream Face N/A @ Downstream Toe A/A
L yi

Internal Components:

Impervious Core _NOME

Drains NOME.
Cutoff Type N!A

Grout Curtain _NONE,




3) Embankment .
EARTH DIKE - EAST OF LOCK 5
a. Crest

b.

(1) Vertical Alignment _SATISFACTORY - SUGHT DOWNSIOPE
SENTER _OF DIKE TOAQR THE OPOTREAM FACE
(2) Horizontal Alignment cATIGFACTORY

(3) Surface Cracks _ NOMNE

(4) Miscellaneous

Slopes

(1) Undesirable Growth or Debris, Animal Burrows &pus e\ E

n

> N =

(2) Sloughing, Subsidence or Depressions NOME

(3) Slope Protection __ COUCRETE FACED ~ OPSTREAM  SLOPE

(4) Surface Cracks or Movement at Toe _NOME

(5) Seepage __NOME

(6) Condition Around Outlet Structure _ N /A




EARTH DIKE - EAST COF LOCK 3

c. Abutments !

(1) Erosion at Embankment and Abutment Contact _ NOME

(2) Seepage along Contact of Embankment and Abutment NOME

(3) Seepage at toe or along downstream face _ NONE

d. Downstream Area - below embankment

(1) Subsidence, Depressions, etc. _ NOME

(2) Seepage, unusual growth SOME 8RS ¢ WEEDS

(3) Evidence of surface movement beyond embankment toe NCNE

(4) Miscellaneous

e. Drainage System

N/A

L4




h)

5)

Instrumentation . »

(1) Monumentation/Surveys ) [>Ye) WE

—AND BEL0W THE NAVWGATION LOCK

(2) Observation Wells __ Noung

(3) Weirs _ NoyE

(4) Piezometers _NOME

(5) Other

Reservoir

8. Slopes ___NA HODSON  RINER.  SHORELING,

b. Sedimentation Né




6) Spillway(s) (inecludingtail-raco—channed)
SURMERGED (@ TIME OF 'Luefac;ncu

a. General

b. Principle Spillway _ A SMOOTH WATER SURFACE. PROFILE ALONG THE

L C i 3

c. Emergency or Auxiliary Spillway NONE,

POCNSTREAN

Condition of Fedd—saes channel — HODSON RIVER ﬂn%“mgm;‘

Stability of Channel side/slopes N,/A




[ T —

7) Downstream Channel !

HODSON  QINER.

a. Condition (debris, etc.) __gf saporaciopy

b. Slopes MN/A
L

c. Approximate number of homes 100(+) H

QF  SCHAGHTICOKE ¢ QTY OF MECHAM(CNILLE

8) Miscellaneous




9)

|

"
9
Structural )
a. Concrete Surfaces
> D, E
Q < All - K !
—OF AcpAN  (PReTH < 3") —SARTH DIKE = LOXK ARTHENT
SIGNIFICANT CONCRETE DETERIORAT\ON
b. Structural Cracking NONE. APPARENT
c. Movement - Horizontal & Vertical Alignment (Settlement) _ WOME
SPiLwAy
d. ,Junctions with Abutments or Embankments
—EAST - DANSEACTORY 3
RS 3
_WEST - SAYISEACTORY - i
e. Drains - Foundation, Joint, Face N/A
f. Water passages, conduits, sluices
PAP - . . L b o 5€PAQA110J>
g. Seepage or Leakage 7 - \
) - c : a LOC : £ ~CREST
COMTACT
) WAL (i)
£ 2V (e Lo © OF_PAM




Joints - Construction, etc. N/A
N/

Foundation APPEARS 0 BE QM ROC K ‘ ENIPENT WHEN LOCK WAS

Vi : )

N SAME LCSQI]“‘ AS _AMS OF CQES(\
>

Abutments _ N/A

Control Gates NOME

Approach § Outlet Channels N/A

Energy Dissipators (plunge pool, etc.) _ NONE

Intake Structures _ \COME

Stability N/A

L4

Miscel laneous

ISR .



APPENDIX D

HYDROLOGIC/HYDRAULIC

ENGINEERING DATA AND COMPUTATIONS




AREA-CAPACITY DATA:

1) Top of Dam

2) Design High Water
(Max. Design Pool)

3)
@rese TOP OF LOCK

4) Pool Level with
Flashboards

5) Service Spillway
Crest

DISCHARGES

1) Average Daily

S) Low Level OQOutlet

7) Maximum Known Flood

b

CHECK LIST FOR DAMS
HYDROLOGIC AND HYDRAULIC
ENGINEERING DATA

BARGE CANAL DATLM - BCD

Elevation
(fc.)

2) Spillway @ Mewimwa-itigh—Weter TOP OF LOCK
3) Spillway @ Design High Water

4) Spillway @ Auxiliary Spillway Crest Elevation

6) Total (of all facilities) @ Maximum High Water

Surface Area
(acres)

350

960

Lock 3 DM @
MECHAN ICNILLE

Storage Capacity

(acre-fc.)

2185

DO

3490

190,000

F
8) H{DROELECTRIC STATION EXISTING MACKINERY (B UNITS)

PESIGN -
OPERATING =

G043 (M)




2
CREST: A ELEVATION: (7.5 (8cD)
Type: S ‘ < O ; ” o SLAB
; ; 5n POWNSIREAM FACE
Width: _ 36 @ Base -(.;c\_. APROW ) Length: __ 700 (+)
Spillover __EBMTRE LENGTH OF CREST
Location
‘ SPILLWAY:
f PRINC IPAL : EMERGENCY
6T1.5 8cD Elevation
REIM . CAP OVRR < ) Type NONE
3_(2' @ &eE (incL. APRON) Width

Type of Control

< Uncontrolled

Contrclled:

Type
(Flashboards; gate)

Number

700’ $+me/Length

Invert Material

Anticipated Length
of operating service

k,/A Chute Length
!
4 Height Between Spillway Crest
& Approach Channel Invert
(Weir Flow)




OUTLET STRUCTURES/ EMERGENGH—DRAOOHN—FAE-H-HF-HES :
Type: Gate _ v/ Sluice Conduit Penstock
Shape : NAVIGATION  LOCK 3
Size: 40 % 410
Elevations: Entrance tavene NORMAL  PoO) @ _Gls+

Exit lovens NCRMAL TAILWATER (@ AR OX
Tailrace Channel: Elevation J'ZA

HYDROMETEROLOG ICAL GAGES: :

Type : _SIAEE GAGE & WATER-STAGE RECORDER / SAEE. GAGES @ Lork
3
Location: ON_RT Bai  JusT UPSTREAM OF DAM / u@m}\ DOCNSREAM

Records:

(9299) (NyS-0oT)
Date - _10/18987 To gmﬁ@ 101916 TO PRESENT

Max. Reading - _HEAD = I1.67'  3/98/9i3 PSR 79.4 o 1/1/1949 Q= 118,000 cfs
DISCHARGE = 190,000 cis / DOCNSR: 0.7 o 3/6/!956

FLOOD WATER CONTROL SYSTEM:

Warning System: _ NONE

Method of Controlled Releases (mechanisms):

—NONE




DRAINAGE AREA: 4500 <G MLES

DRAINAGE BASIN RUNOFF CHARACTERISTICS:
Land Use - Type: Y- \ y

Terrain - Relief: SLEVATIONS [ +5344 1o +70 @ M\
A /7
Surface - Soil: YARIES

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

N/A

Potential Sedimentation problem areas (natural or man-made; present or future)

N/A

Potential Backwater problem areas for levels at maximum storage capacity
including surcharge storage:

N/A

Dikes - Floodwalls (overflow & non-overflow ) - Low reaches along the
Reservoir perimeter:

Location: S Li e EAST OF ENP OF THE _COSTREAM  PROTECTIOM
PIER

Elevation: 13

Reservoir:
Length @ Maximum Pool 2E  (Miles)
Length of Shoreline (@ Spillway Crest) N/A (Miles)
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o A o —— & datas
80 HUDSON RLIVER BASIN = |
61. Hudson River at Mechanieville, N. Y. }
Monthly and yearly mean discharge, in
Lecation.~-Lat 42°54'45", long 73°40'45", on right bank at dam of Weat Virginia Pulp & - el - -
Paper Co., at Mcchagleville, Saratoga County, three quarters of a mile upstream from ""'1 =, T '“ﬁ . 'e; .
Asthony K11, and 1} miles downstream from Booste River, peary ¢ 5 L R 3 |
1941 [T 1 s,187 |
Rrainage _area.==4,500 aq mt, 4,008 s oar g
1,08
Qage. ~-Water=stage recorder. Datum of gage 1a 66.63 ft above mean sea level, datum of sav
929,  Prior to 1911, staff gage at same slte and datum, S, 28
Average discharge.==63 years (1887-1950), 7,370 cfa, revised (unadfusted). ‘i'::?‘}“'...: .
1948 [ 3,004 ¢, 156 :3
==1887-1950: Maximum discharge, 120,000 cfa Mar. 28, 1913; practically no flow 1949 ‘.n. ¢: <
t perlods when plant was shut down, y o 1a¢ $,5% 4,067 |
Maximum known dischirge prior to 1913, 70,000 cfs April, 1869 (Report of U. S. Board = - -
of Ergineers on Deep Witevraays).
3 30, maximum discharge, 118,000 c¢fs Jan, 1, 1949, Menthly 4
_==Dlacharye computed from flow over apiliway, through wheels, and through lock of { Dec. [ Jan. | Ped. |
i platn Canal since § ); | Flow appreciabd rogilated by Indlan Lake since 2.08] 1.60] c.881
1898 (zee § 45), and Sacar ir Mar, . - O During ~.~ - 81 .M;
canal navigation seans 2 diverted through Glens Fa feeder, Bond Creek (see Vs 2aa! +ax
(306 7}, and Chamj Into Like Champlaln basin and occaslonally may re- |
om that t 1 aummit Lo : Of Champiatn Canal at Dunham bas\n.
rade fup the slons,
1
Couperation., ==Records of dlscharge over splllway and through wheels furnished by West |
Virginia Pulp & Paper Co. {
|
Monthily and yearly mean discharge, in cubic feet per second
Jan., Febdb. nnr.l Apr. May June July Sept, | The year
= — - - - ! Yearly ftec: 1
3.4 0 Pye2o ] 6 a7 7,096 ~==8 - 1
20 | 6,871 | 6,869 | 5,727 1,476 = . Nater
053 17,931 ) 7,392 9,030 Year ‘I;““" | Maximin day
3,700 7,902 } {Pacharge _ Date i
10,498 1888 o - = 3
1,506 168849 o4 - >
8,197 16890 2 - -
5,716
aa - -
7,452 o " :
8,974 1898 = -
8,413 1894 2 N |
7,108 189% 2 e
7,088
1,014 fuly 15, 1893
8480 July :‘. 1 i-
9,322 . ]
19,485 |
8,641
(
18,500
1,170
9,10
7,090 {
8,850
4,760
7,830
8,420
6,150
| 8,50 6,010
%0 ho,000 1:.-41.\\, 8,90 3,930 7,850
) s T, 750 16, 900 4,360 7,060
) 12,00 6,210
| 000 6,990
o | L 600 7,140
13,000 | 5,110 4500
| v'\~»l 100
| 1,88 4,90 |
110 10,700
320 | 1,600
l Laoh 3,690
Y 1,950 3,750
1,460 4,070
1] 8 9,815
3 2,703 7,085
2, 7,759
. 7,889
. 7,008
. sio6n [ 8la0n 7,519 axs i 000
3,808 ..l.wl 2,040 | 4488 s::ot e g e
i ¢ Not previcusly putlisted,

ed.
$ Not previously published; partly eatimated on basis of records in reports of State engineer and
murveyor of New York.

o —————— pa—
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£ a mlle upstrean from ntee] ot ] wov. [ vee. war. | apr. “The year

s

1941 | 8, C“:.Nl‘

e

4,068
8,976
¢,084

i sea level, datum of
4,083

18,150

| 3,308
| 3,181
567 |

15,180
9,592

] ; practically no Clow

3 4 \Bwport of U, §. Board

Monthly and yearly runoff, in inches

% -

] June | July \ . | Sept. ] The year
348

sels, and through lock of rev. | mar.] apr. | o
sted by Indlan Lake since -~ - -
(see p. 62). During
.8 feeder, Bond Creck (s
ard occasionally may re-

22| o9 2.0
Q

4
9 43 22.€1

4.59

: ' HUDSON RIVER BASIN 81
'
3 [ Monthly and yearly mean dischavrge, in cublc feet per second, of Nudson River at Mechanicville,
© west Virginia Pulp & = y N Y.--Conttnued

Casal at Dunham basin, ;'f <
. S5
1 84 1
cels furnished by West ,';’e k
o8 2.79 1.18
i ot ger second S st Al 5
July | Aug. | Sept. | The year
- - : Yearily diacharge, in cub'c feet per second
L sr —_— - - = - =
L. 937 L Water year ending Sepi. 3 Calendar year
JA53 2,09 ) Year ",‘N'A" Maximun day : Mintrw | i !:::N 1 |
5 aka | Dlactarge Tate 1ay Sk i (el
3 266 . ‘ ' + ¥ .
o4 - & s 1,096 | 1.58
o - - - 7,47¢ 1.66 3
24 > = . 9,080 2.01 |
4 - - - 7,902 |
2 - - - |
o, - - -
24 - - -
at,060 | 2,160 o
4 se,281 | ,163
41,400 304
PR ‘ 13
3 ! A [ {
I 1,400 | 8,840 |
1,067 | $2
o8 | Ton Alass |
t | - 48,641
o| |
17,170 |
| 3,10 |
7,080 \
€,650 |
|
7,850 | ‘.' w
', 280 t 'l
3 6,990 SkA
o 7,140 L .
' ano | 7, A8 28.1s | o8¢
! June 899 [ 7,000 233 | 1
{ [ tpr 8% [ €210 | 1w.n| 21.18
! | Apr 1,060 | 6,290 2114 1.01
| Apr 1,000 7,140 ‘ | 210 22,08
i |
‘\ Mar 1.8¢ |
r | A 1,88 |
4 ¢ 561 43,700 | Apr 1.27 |
PR s81| 39,800 | Apr 1.70
L ol 44,30 | Mar 1.67 |
1990 1
€] 81,80 1 1n
call 38,600 | 1.40
M 61| 10,000 } 2.2
e\ 681 40,700 3. 12
¢ 696 23,000 1.3
:
4 MY 24,300 July ? Rl
£ 2q  £7,700 149
T4 46,700 1,420 8,000 1.1
15 79,400 1,170 5,873 1.8
RL ML, 000 1,%% 7,098 1.58
¢ Not previcusly putltshed,
10 reports of State engineer and & TRV S9N K, SIAGhErgy .
e e

A Ty O o A 1y G 5 A4
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doanstrean from sp
stream from lock ©

gaze . ==Two w

wove Mea

was operated only

Bory

vk basl

Nov, | De

B T P U SO R T

a2 HUDSON RIVER BASIN
Yearly discharge, 1n cuble feet per second, of Hudson River st Mechanteville, N, ¥ g
-~ Water year enting Sept. 30 alendar year F
Bl P I ORORb A S bt M= g Runof
Year Moment manimum
[ L minteum e Msan
Diacharge l‘alv
1956 801 2,10 M\r 19, 1936 1,759
1937 Ay 28,50 May 16, 19V\? 7,089
1938 wsl  65,600 2 7,008
1939 an 38,80 1,513
1940 89 W00 6,282
LN 4,808 2.
L1000 5,618
N0 8,800
B0 6,413
82,600 8,113
3,590
W
100 20
a0
W

Tes of dlacharge  per s

at 43°27'20", long 75°19'85", g
Onetda Ce

r-stage recorders
sea level, datum of 1929, Prior to T
a slope statfon on summit level of carnal. Sept L‘N'w'x* 1915 o September 1942 statlon

=sRecords include combined flow at pages 1
i Black River at Forestport, through Fore
N, ischarge dur
age threoush headgates and runoff £ro

Monthly and yearly mean dlscharge, in cuble feet per sccond
. Jan. | Fed. u-r. Apr. l May June [Ju\y Aug. | Sept, | The ycar

o
|

e
TAR

an Lake since 1838, ard in Sacandaga Reservolr since

hed neretlrn

tien in
e ot ;n.

62. Black Rlver Canal (flowing south) near Boonville, N. Y,

left bank at lock 69, 2 miles south
of Lansingkill .ml lway, 100 ft
rean from lock 70, and half a mile up-

nty, and gag K

11 lh-l)’ headgates,

rols.

Datum of ga
o 7, 1989, stat

and concrete

ing canal season.

meg.-~i915-50: Maximum dally dischapge recarded, 323 cf's Nov. 30, 1915; practically
no x;Yuu at times when no water 1s being diverted,

1
{nto Delta Reservoir in

18 perdiods when no w

i

al above statlan.

- - ® S L - 91.6| 93.8| 81,
- = - i - 51.7 851 85,7
- g Y 5 = - 4.7 19.7 7.30%
- - ' ~ . 9.9 64.9 LY 9.1

TR
R
L
rEEE
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Cwirun Bnuen

RO m EnADD
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atls 3nd TaRolT. Tn ipched, aYncE \,\c\ober v 1848,
watenr- upvly pcror « may be asubfect to conamrmb)r ersor pecause of diver-

1 1s 1,105.56 ft

N owas opemtcd as

2 rmd represents total diversion

itverted 1s made up of leak~

°A"7 (‘/70’

Qn. --lat 43°16'00", 1
chawk River 4 miles upstrean rr«:

~Lat 43°15'60"
wnstream £

caral v
eeder N'.»‘

82).
Small gua
later returned

--Recomds for
State englreer ar A s

63, Delta Re

=145 sq m1.
Qage . --Stafl gage,
'Ka . -=Dam completed Aug. 3,

ong 75705

Datum of gage ¢

&
1918, Jsitle
Reservolr s o

64, Mohawx Rlve

1

==150 sq mi.

“-Water-atage recorder
Frior to Jan. ..i,

[‘M.J Das

D
19

1i92%=

Covperation. --Records not E"exlsus
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g 18!

s
an




Irldge, N. Y.

& three-quarters of a mtle down-
2f village of Eagle Briage,

13 to September 1960.

ft above mean sea level, datum of
1923, to July ! 1936, water-

2 at different datum.

:fs.

‘0 efs Dec. 31, 1948 (gage hetant,

1 mating curve extended above 13,000
contracted-opening measurements at
t. 14, 1913, minimum dally, 30 ofs

saused by powerplants above station.

udle feet per second

June | July | Aug. | Sept. | The year
i s1o[ T e ses| ees 1,144
Tl 1,624 293 250 265 1,133
4 455 208 156 127 78
3 205 /2 67 597 864
4 397 188 419 22 897
9 ns 268 139 3 1,084
7 456 348 148 152 859
s 380 3o 2 29 830
3 21 250 198 178 196
9 ss7 a1 410] 1,861 1,217
in inches

June | July | Aug.
15 12| 189 1.z
L) 3.Sss 66 .56
'3 «99 46 .35
3| 1.98, W57 .80
s .a7 a2 +95
I3 1.56 61 .31
13 1.00 79 .33
b .43 89 .55
il .92 +58 .45
33 1,22 1,06 .33

960 25.54

~hLes “eBUs
Breen N
BABRNO wa .
22838 Iesee

HUDSON RIVER BASIN s1
3355. Hudson River at Mechanieville, N. Y.

mw.--m 42°54'45", long 73°40'45", on rizht bank at dam of west Virginta Pulp
aper Co.,, at Mechanicville, Saratoga County, three-quarters of a mile upstresa from
Anthony Kill and 1} miles downstream from Hoosic River,

Drainage arez,=-=4,500 aq m!.
Records avalluble.--October 1887 to September 1956.

.=-Water-stage recorder. Datum of gage {8 66.63 ft above meqn sea level, datum of
929, Prilor to 1911, staff gage at same site and datum,

Average discharge.--63 years (1887-195¢), 7,431 ofs (unadjusted).

gtfgmea.--h\s*-‘. WE:  Maximum discharge, 120,000 cfs Mar, 28, 1913; practically no flow
or short periods when plant ws ut down.
Maximum known discharge prior to 19213, 70,000 cfs April 1869 (report of U.S5, Board
of Engineers on Ueep waterways),
Since 1930, ximum discharge, 118,000 efs Jan. 1, 1949,

e ks .==Discharge computed (rom flow over splllway, through wheels and through lock of
latn (Barge) Canal sinc ept. 30, 1918, ¥low apprecladbly regulated by Indlan

Lake since 1838 and Jacands eservoir since Mar, 87, 1330, OJurt canal navigation
season, water 1s diverted through dlens Falls feeder, Bond \.‘:wek.nns Champlain (Sarge)
Canal {nlo Lake Champlain basin and occas ally m:x{ recelve water from
through summit level of Champlain (Barge) Canal at Dunham Basin., No ad
for these diversions. Records of water temperatures for the period Cctober 1954 to
September 1960, are published in reports of the Geological Survey.

Cﬂs_inuon.--ﬂecords of discharge over spillway and through wheels furnished by West
rginla Pulp & Paper Co.

Monthly and yearly mean discharge, in cubfc feet per second

vater! oot. | Nov. | Dec. | Jan. | pen. | Mar.| apr. | may | sune | Juiy | aus.

1981 ] 3,409 5,937] 9 8ss] 7,508 U.010[23,840| 7,018| «.551] 7,770 8,181
2l .

1952 | 6,610 (12,380(11,190111,230| 2,938 11,750| 26,450| 12,880 3,54
1983 | 3,035 2,898 7,803 7,941} 8,490(14,950| 16,390) 17,70 3,21
1954 | 3,238 3,045 6,748] S,746[10,340] 9,180( 19,190 16,460 2,898

1955 | 3,558 7,401| 8,080 5,823( 5,939 9,318] 19,790 $,853 s, e

1986 | 7,130 (11,520| 6,388 5,948| 5,008| 7,234 16,930| 12,210 3,864

1987 - - - - - - - - -

1958 - - - - - - - - - - -
1989 - - 4 < . 5 “ . - “ -
1960 - - - - - - - - - - -

Yearly discharge, in cublo feet

1950 - -

192 1202 33,400

1982 1082 46,300

1953 127 44,400

1954 1382 38,000 s

19835 1382 33,000| Apr. 16, 1958 1,010 6,760
1988 32,900( Apr. 30, 1956 2 7,698
1957 - -




SIC-AN
IMNNRY @ ¢ W0

VCLVASTT FHOAN s NIy v o VS




. Ay » v\“ m—nlyz
Ay poy IR @ ¢ Mo
\“l.“‘\\\l Ay v erip
$9247 "o/ g cyep
NO/ LN TT 7 YIL AN A/ NOTH TEONVY

T ST AN e

AN AN R T oty Ao a5

b6L

296/ AT 6/ 254/ 56/ 846/ 248/ 4047 r4q7 Y r% 7% ay/

0/ ok > g e eene _ WIAIY 7RI

‘ ” ainh £d —— TR S P IO S T




¥
. R
hY
"
=
>
1 g
\ 'S ;
2 > : |
g 2
; .
N i |
N ; ‘
% N s Aus ®
. ‘ e |
\ s |
§ -
P! Aow
X £ wv
t
I
\
: - 2 MYd VvV g
N
S R
5 A T14dVi \\
i N
| s \ml
3
) N K\
: d
\: 2 et 4 $‘
| N \
| % .
:F N P W3V N
% N 3
| ~ N
; L8 H Vv 3y
b
| v
| : & & 27 24 <t &
| . \\
i s )
'ﬁ : b ~ &
i by 2 & g §
N 9 59
Y N )
: 3
.\’: o7 PP v N N
,‘ “. § f
| S 'S TR, T |
| J < P4 \
o : e) ,
| Q { /'.- 4»?;141.; 33,7 !l
¥, \
!
| g D2 A0 cn’ )
'i x8§
i < S L3 ') x X . &




Sie -AN
AMNININWHIW © € W0

NPeiTL08 Y L \\\.‘h\\%\
Gl 4/ - B LWy

NI LN 7T T Pk \\A 4 Wy TErY

-

As 47 4 1
A PE&” o887 Ly L7 2747 8 L 72947 S 4

Po- -2 g
- TP OF o s> D0

bL Ss

FZA Y OS2

:‘%

“‘(‘{tl/

OFL ccar A ivmy

VW &

REFERENCES




—

o
\\ \!\u\\“ 9Q|yz
-““i%\\\. Ay w=rop ; IVNIWHISW @ ¢ %O A
524/ 5 \htv\-\\.\\ 1 4 rys
k
W
, m
NOILVANZ 75 XILYM HIIHN NYIW THINNY e
§
zs B
&
ig e
25§

»w

-

2247 28’ o2 a/4/

D0 Y202 morsd P 5 2739 A3~y 2)2T



SIe-AN
Ay poyrap TUAIMWHIIW @ ¢ Wdoq
\N‘Vﬁ\\t\l \\‘ “\\\

598/’ Comiprn syop

O UMNTTT NGt an KOOI NOTN 7oy

i
!
3
. T
A 3
R \ . L] X m N
5 3 e > - " 3
. L - N N (N W >
N N N m. & N X N 25
\ N
N N\ . ~ b ¢ \
~ m. N o m Y
] ik
. .
“
“
27
: A. >
Y
$  oron ¥
L)
. 3
N N
- N“
v \“
354/ AsE/ . 254/ P27 4 s/ 774 : y 274 2447 oA/ Lre/ ¢/

- ’ ~ Ll o> wop» ~orep 27 -7 77 227 A7 D~ D .J\Nu




\‘ \‘Y»%
2961 5 Lwmpgp 2ep IMIMITWHIBW @ ¢ W0 “

NOILUNTTT Ny Lo MNP/ Tl 76rusy £4

/ F 4 \0

o \
2 \
-
»
EY
~
= 5
)
<
2 ° 3
Y M/ %%
n - ~ -
~ u b2 3 & =
P\ > S 3
< 7, < vy ) ; >
kS ) S <
M \Q > : Y
W g W :
. >
F Tors 5
U *
N 3
N
&
%
o %
P %4 N 7774 267 oL/ 22/ 2247 4347

sor o€ BE yooy mspep YV FA722 M D=TDET




POV ILHG ‘N L S arves
SLS /- BT < Fe Y Sie- rz w
i ITIMINVHIIW @ ¢ HWOO

ﬂ @ w

- . o .- = ui: \Vu\kw.\uvq.\hq\.v\\\\} \v\u-\\\\n\..ﬂ N\\Sﬁ\\ k

-

+ LR “

N 24
N |
~e m
Q ‘_
A N |
W Al

nu,

>
E _C1d Asss 2867 o &/ &5 %8s A5 b 286 02é” G247 ve

50 POV > ooy rroreg




E
|
?

I.0.No. NY-315

lock 3 DAM @ MECHANICNILLE

Water rights to utility,,

By RICHARD BANTTARI
Staff Writer

MECHANICVILLE — The water rights of the former
Saratoga Bourd Miis Corporation, described by a study of the
New York State Army Engineers as one of the 10 most
desirable sources of low - cost energy in the United States, will
be sold to the New York State Electric & Gas Corporation.

Robert Lockwood. counsel for the City National Bank of
Detroit which owns the paper null property, said from Detroit
Thursday. that the bank has signed a “tentative agreement”

with NYSE&G. According to Lockwood, the utility will pay

*“less than'' $2.1 muilion for the rights.

Neither Lockwood nor Daniel Collins, Berkshire District
Area manager for NYSE&G, would elaborate on the sale. It
was not known If the purchase by the utility would invoive the
Mill's defunct hydroiectric plant which includes 25 - cycle
regenerative equipment.

Collins said the utility would issue a press release sometime
today or Saturday.

Lockwood said one of the officers for NYSE&G. Larry
Sweetiand, an industrial development manager based in
corporate headguarters in Binghamton, has been handiing
negotiations with the bank since City National successfully bid
$2.,000,001 for the mil property Feb. 19,

A spokesman for NYSE&G in Binghamton said Sweetland
was unavailable for comment because he was on a Buffalo
business trip. .

NYSE&G originally filed a letter of intent nearly two vears
for the purchase of the muli's water rights to former Saratoga
Board Mills Corporation President Hy Sweet. According to a
Nov. 29 referee’'s report filed by foreclosure attorney Pat
Keniry, the utility was interested in purchasing approximately
1.2 acres of mull land together with certain easements and
water rights.

Keniry's report listed the NYSE&G offer at §2,075.000.

Lockwood sild the bank was awaiting finalization from the
utility for the otter. Asked when the sale would be made, the
attorney could offer no date. “We're ready.” he said.

The Detroit lawyer said the bank has received at least three
of four offers for the water rights stuce NYSE&G and the bank
began to nexotiate. Some of the vffers, he said were as high as
$3 and $4 nuilion. But, Lockwood said, the additional offers

appeared to include contingencies.

“We're not in the paper business,” Lockwaood said, referring
to the bunk's willingness to sell otf the null property. He sawd
he 1s tentatively scheduled to be in Mechanicville Thursday
and said the bank 1s “still open™ to any otfers from local
concerns.
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INPUT TO STABILITY ANALYSIS PROGRAM

INPUT ENTRY

Unit Weight of Dam (K/ft3)

Area of Segment No. 1 (ft2)

Distance from Center of Gravity
of Segment No. 1 to Downstream
Toe (ft)

Area of Segment No. 2 (ft2)

Distance from Center of Gravity
of Segment No. 2 to Downstream
Toe (ft)

Area of Segment No. 3 (ft2)

Distance from Center of Gravity
of Segment No. 3 to Downstream
Tow (ft)

Base Width of Dam (Total) (ft)

Height of Dam (ft)

Ice Loading (K/L ft.)

Coefficient of Sliding

Unit Weight of Soil (K/ft3)

Active Soil Coefficient - Ka

Passive Soil Coefficient - Kp

Height of Water over
Top of Dam or Spillway (ft)

Height of Soil for Active Pressure (ft)
Height of Soil for Passive Pressure (ft)
Height of Water in Tailrace Channel (ft)
Weight of Water (K/ft3)

Area of Segment No. 4 (ftz)

Distance from Center of Gravity of
Segment No. 4 to Downstream Toe (ft)

Height of Ice Load or Active Water (ft)

B

PROGRAM No.

10
11
12
13
14

15
16
17
18

19

20

46
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REFERENCES |

US Army Corps of Engineers; New York District; Upper
Hudson and Mohawk River Basins Hydrologic Flood
Routing Models, October 1976. |

US Geological Survey; Compilation of Records of Surface
Waters of the United States, Part 1-B North Atlantic
Slope Basins;

Water Supply Paper 1302 (Through September 1950), 1960.

Water Supply Paper 1722 (October 1950 to September 1960), 1964.

H.W. King and E.F. Brater; Handbook of Hydraulics, 5th edition,
McGraw - Hill, 1963.

E.E. Seelye; Design, 3rd edition, John Wiley and Sons, Inc., 1960.

University of the State of New York; Geology of New York,
Education Leaflet 20, Reprinted 1973.

U.S. Department of the Interior, Bureau of Reclamation;
Design of Small Dams, 2nd edition (rev. reprint), 1977.
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Reclamation and Soil Conservation Service. Many other agencies, educa-
tional facilities and private consultants can also provide expert advice.
Regardless of where such expertise is based, the qualification of those
individuals offering to provide it should be carefully examined and
evaluated.

4.3.4. Freeboard Allowances. Guidelines on specific minimum freeboard
allowances are not considered appropriate because of the many factors
involved in such determinations. The investigator will have to assess
the critical parameters for each project and develop its minimum require-
ment. Many projects are reasonably safe without freeboard allowance
because they are designed for overtopping, or other factors minimize
possible overtopping. Conversely, freeboard allowances of several feet
may be necessary to provide a safe condition. Parameters that should be
considered include the duration of high water levels in the reservoir
during the design flood; the effective wind fetch and reservoir depth
available to support wave generation; the probability of high wind speed
occurring from a critical direction; the potential wave runup on the dam
based on roughness and slope; and the ability of the dam to resist
erosion from overtopping waves.

4,4, Stabilitv Investigations. The Phase II stability investigations : $
should be compatible with the guidelines of this paragraph. s

4.4,1, Foundation and Material Investigations. The scope of the foundatiom
and materials investigation should be limited to obtaining the information
required to analyze the structural stability and to investigate any
suspected condition which would adversely affect the safety of the dam.

Such investigations may include borings to obtain concrete, embankment,

soil foundation, and bedrock samples; testing specimens from these samples
to determine the strength and elastic parameters of the materials, including
the soft seams, joints, fault gouge and expansive clays or other critical
materials in the foundation; determining the character of the bedrock
including joints, bedding planes, fractures, faults, voids and caverns,

and other geological irregularities; and installing instruments for
determining movements, strains, suspected excessive internal seepage
pressures, seepage gradients and uplift forces. Special investigations

may be necessary where suspect rock types such as limestone, gypsum, .
salt, basalt, claystone, shales or others are involved in foundations or
abutments in order to determine the extent of cavities, piping or other
deficiencies in the rock foundation. A concrete core drilling program s
should be undertaken only when the existence of significant structural
cracks is suspected or the general qualitative condition of the concrete

i{s in doubt. The tests of materials will be necessary only where such

data are lacking or are outdated. '

. - 4.4,2, Stability Assessment. Stability assessments should utilize in
situ properties of the structure and its foundation and pertinent geologic
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information. Ceologic information that should be considered includes
groundwater and scepage conditions; lithology, stratigraphy, and geologic
details disclosed by borings, "as-built" records, and geologic interpre-
tation; maximum past overburden at site as deduced from geologic evidence;
bedding, folding and faulting; joints and joint systems; weathering;
slickensides, and field evidence relating to slides, faults, movements
and earthquake activity. Foundations may present problems where they
contain adversely oriented joints, slickensides or fissured material,
faults, seams of soft materials, or weak lavers. Such defects and excess
pore water pressures may contribute to instability. Special tests may

be necessary to determine physical properties of particular materials.
The results of stability analyses afford a means of evaluating the
structure's existing resistance to failure and also the effects of any
proposed modifications. Results of stability analyses should be reviewed
for compatibility with performance experience when possible.

4,4,2.1. Seismic Stabilitv. The inertial forces for use in the conven-
tional equivalent static torce method of analysis should be obtained by
multiplying the weight by the seismic coefficient and should be applied
as a horizontal force at the center of gravitv of the section ov element.
The seismic coefficients suggested for use with such analvses are listed
in Figures 1 through 4. Seismic stability investigations for all high
hazard category dams located in Seismic Zone 4 and high hazard dams of
the hydraulic f£ill type in Zone 3 should include suitable dynamic pro-
cedures and analyses. Dynamic analvses for other dams and higher seismic
coefficients are appropriate if in the judgment of the investigating
engineer they are warranted because of proximity to active faults or
other reasons. Seismic stability investigations should utilize "state-
of-the-art" procedures involving seismological and geological studies to
establish earthquake parameters for use in dvnamic stability analyses
and, where appropriate, the dynamic testing of materials. Stabilicy
analyses may be based upon either time-historvy or response spectra tech-
niques. The results of dyvnamic analvses should be assessed on the basis
of whether or not the dam would have sufficient residual integrity to
retain the reservoir during and after the greatest or most adverse
earthquake which might occur near the project location.

4,4.2,2. Clav Shale Foundation. Clay shale is a highly overconscolidated
sedimentary rock comprised predominantly of clav minerals, with little

or no cementation. Foundations of clayv shales require special measures
in stability investigations. Clav shales, particularly those containing
montmorillonite, may be highly susceptible to expansion and consequent
loss of strength upon unloading. The shear strength and the resistance
to deformation of clay shales may be quite low and high pore water pres-
sures may develop under increase in load. The presence of slickensides
i{n clay shales is usually an indication of low shear stength. Prediction
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of ficld behavior of clay shales should not be based solely on results of =
conventional laboratory tests since they may be misleading. The use of ¢
peak shear strengths for clay shales in stabilitv analyses may be uncon-
servative because of nonuniform stress distribution and possible progres-
sive failures. Thus the available shear resistance may be less than if
the peak shear strength were mobilized simultaneocusly along the entire
failure surface. In such cases, either greater safety factors or residual
shear strength should be used.

s e e ameme— 8
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4.4.3., Embankment Dams.

.
R—

4.4.3.1. Liquefaction. The phenomenon of liquefaction of loose,
saturated sands and silts may occur when such materials are subjected
to shear deformation or earthquake shocks. The possibility of lique-
faction must presently be evaluated on the basis of empirical knowledge !
supplemented by special laboratory tests and engineering judgment. The
possibility of liquefaction in sands diminishes as the relative demsity
increases above approximately 70 percent. Hydraulic fill dams in
Seismic Zones 3 and 4 should receive particular attention since such
dams are susceptible to liquefaction under earthquake shocks.

. P

4.4.3.2, Shear Failure. Shear failure is one in which a portion of an . 0%
embankment or of an embankment and foundation moves by sliding or rotating -3
relative to the remainder of the mass. It is conventionally represented 3 :
as occurring along a surface and is so assumed in stability analyses,
although shearing may occur in a zone of substantial thickness. The
circular arc or the sliding wedge method of analyzing stability, as per-
tinent, should be used. The circular arc method is generally applicable
to essentiallv homogeneous embankments and to soil foundations consisting
of thick deposits of fine-grained soil containing no layers significantly
weaker than other strata in the foundation. The wedge method is generally
applicable to rockfill dams and to earth dams on foundations containing
weak layers. Other methods of analysis such as those employing complex
shear surfaces may be appropriate depending on the soil and rock in the
dam and foundation. Such methods should be in reputable usage in the
engineering profession.

4,4.3,3. Loading Conditions. The loading conditions for which the embank-

ment structures should be investigated are (I) Sudden drawdown from spill-

way crest elevation or top of gates, (II) Partial pool, (III) Steady .
state seepage from spillway crest elevation or top of gate elevation,

and (IV) Earthquake. Cases I and II apply to upstream slopes only;

Case III applies to downstrcam slopes; and Case IV applies to both up-

stream and downstream slopes. A summary of suggested strengths and

safety factors are shown in Table 4.
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4.4.3,6, Scepage Analvses. Review and modifications to original '

seepage design analyses should consider conditions observed in the ]

field inspection and piczometer instrumentation. A seepage analysis i
should consider the permeability ratios resulting from natural deposi- :
tion and from compaction placement of materials with appropriate { :
variation between horizontal and vertical permeability. An under- ;
seepage analysis of the embankment should provide a critical gradient
factor of safety for the maximum head condition of not less than 1.5 '
in the area downstream of the embankment. : J

F.§ = 1/ = H /Dy = Dy (Yo - Yo) (2)
H/Db a Yo
1: = (Critical gradient

i = Design gradient

H = Uplift head at downstream toe of dam measured above
tailwater

He = The critical uplift

Dy, = The thickness of the top impervious blanket at the
downstream toe of the dam

‘Y; = The estimated saturataed unit weight of the material in the
top impervious blanket

'Y; = The unit weight of water
Where a factor of safety less than 1.5 is obtained the provision of an
underseepage control system is indicated. The factor of safety of L.5
i3 a3 recommended minimum and may be adjusted by the responsible engineer

based on the competence of tha engineering data.

4.4.4. Concrete Dams and Appurtenant Structures.

4.4.4.1. Requirements for Stabilitv. Concrete dams and structuras
sppurtenant to embankment dams should be capablae of resiscing over-
turning, sliding and overstressing with adequate factors of gafety for
normal and maximum loading conditions.
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4.4.4.2. 1loads. Loadings to be considered in stability analyses include
the water load on the upstream face of the dam; the weight of the struc-
ture; internal hydrostatic pressures (uplift) within the body of the

dam, at the base of the dam and within the foundation; earth and silt
loads; ice pressure, seismic and thermal loads, and other loads as
applicable. Where tailwater or backwater exists on the downstream side
of the structure it should be considered, and assumed uplift pressures
should be compatible with drainage provisions and uplift measurements if
available. Where applicable, ice pressure should be applied to the
contact surface of the structure at normal pool elevation. A unit pres-
sure of not more than 5,000 pounds per square foot should be used.
Normally, ice thickness should not be assumed greater than two feet.
Earthquake forces should consist of the inertial forces due to the

_ horizontal acceleration of the dam itself and hydrodynamic forces
resulting from the reaction of the reservoir water against the structure.
Dynamic water pressures for use in conventional methods of analysis may
be computed by means of the '"Westergaard Formula"” using the parabolic
approximation (H.M. Westergaard, '"Water Pressures on Dams During Earth-
quakes,' Trans., ASCE, Vol 98, 1933, pages 418-433), or similar method.

4,4,4,3, Stresses. The analysis of concrete stresses should be based on
in situ properties of the concrete and foundation. Computed maximum com-
pressive stresses for normal operating conditions in the order of 1/3 -

or less of in situ strengths should be satisfactory. Tensile stresses

in unreinforced concrete should be acceptable only in locations where
cracks will not adversely affect the overall performance and stability

of the structure. Foundation stresses should be such as to provide
adequate safety against failure of the foundation material under all
loading conditioms.

4.4.,4.4. Overturning. A gravity structure should be capable of resisting
all overturning forces. 1t can be considered safe against overturning

if the resultant of all combinations of horizontal and vertical forces,
excluding earthquake forces, acting above any horizontal plane through

the structure or at its base is located within the middle third of the
section. When earthquake is included the resultant should fall within

the limits of the plane or base, and foundation pressures must be accept-
able. When these requirements for location of the resultant are not
satisfied the investigating engineer should assess the importance to
stability of the deviations.
4.4.4,5. Sliding. S1iding of concrete gravity structures and of abutment
and foundation rock masses for all types of concrete dams should be evaluated.
by the shear-friction resistance concept. The available sliding resis-

tance is compared with the driving force which tends to induce sliding

to arrive at a sliding stability safety factor. The investigation should

be made along all potential sliding paths. The critical path is that

plane or combination of planes which offers the least resistance.
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4.4.4.5.1. Sliding Resistance. Sliding resistance is a function of
the unit shearing strength at no normal load (cohesion) and the angle
of friction on a potential failure surface. It is.determined by
computing the maximum horizontal driving force which could be resisted
along the sliding path under investigation. The following gemneral
formula is obtained from the principles of statics and may be

derived by resolving forces parallel and perpendicular to the sliding

plane: )

5 cA
RR V tan (b +r) + cos (L - tan p tanok ) . "

where

RR = Sliding Resistance (maximum horizontal driving force which can
be resisted by the critical path)

$ = Angle of internal friction of foundation material or, where
applicable, angle of sliding friction

V = Summation of vertical forces (including uplift)

c = Unit shearing strength at zero normal loading along potential
failure plane

A = Area of potential failure plane developing unit shear strength
" c"

of = Angle between inclined plane and horizontal (positive for uphill

sliding)

For sliding downhill the angle ©¢ is negative and Equation (1) becomes:

g z cA
Ry V tan (4 -o¢) + cosok (1 + tan 4 tancx ) ' S

When the plane of investigation is horizontal, and the angle ox¢ is zero
and Equation (1) reduced to the following:

Rg = V tan 6 + cA (5)
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4,4,4.5.2. Dounstream Resistance. When the base of a concrete structure
is embedded in rock or the potential failure plane lies below the base,
the passive resistance of the downstream layer of rock may sometimes be
utilized for sliding resistance. Rock that may be subjected to high
velocity water scouring should not be used. The magnitude of the
downstream resistance is the lesser of (a) the shearing resistance

along the continuation of the potential sliding plane until it daylights
or (b) the resistance available from the downstream rock wedge along an
inclined plane. The theoretical resistance offered by the passive wedge
can be computed by a formula equivalent to formula (3):

cA
V tan (6 +¢) + cosex (L - tan p tanc< ) (6)

b
L}

P, = passive resistance of rock wedge

W = weight (buoyant weight if applicable) of downstream rock wedge

above inclined plane of resistance, plus any superimposed loads

$ = angle of internal friction or, if applicable, angle of sliding
friction '

A = angle between inclined failure piane and horizontal

¢ = unit shearing strength at zero normal load along failure
plane :

A = area of inclined plane of resistance
When considering cross-bed shear through a relatively shallow, competent
rock strut, without adverse jointing or faulting, W andeo< may be taken

at zero and 459, respectively, and an estimate of passive wedge resis-
tance per unit width obtained by the following equation:

Pp = 20¢D (7)

where L

D = Thickness of the rock strut

4.,4,4.5.3. Safety Factor. The shear-friction safety factor is obtained
by dividing the resistance R by H, the summat}on of horizontal service
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loads to be applied to the structure:

Sg-f = Ry (8)
):

When the downstream passive wedge contributes to the sliding resistance,
the shear fruction safety factor formula becomes:

Se.t = Rg+ P , (9
H

The above direct superimposition of passive wedge resistance is valid
only if shearing rigidities of the foundation components are similar.
Also, the compressive strength and buckling resistance of the downstream
rock layer must be sufficient to develop the wedge resistance. For
example, a foundation with closely spaced, near horizontal, relatively
weak seams might not contain sufficient buckling strength to develop

the magnitude of wedge resistance computed from the cross-bed shear
strength. In this case wedge resistance should not be assumed without
resorting to special treatment (such as installing foundation anchors).
Computed sliding safety factors approximating 3 or more for all loading
conditions without earthquake, and 1.5 including earthquake, should
indicate satisfactory stability, depending upon the reliability of the
strength parameters used in the analyses. In some cases when the results
of comprehensive foundation studies are available, smaller safety factors
may be acceptable. The selection of shear strength parameters should

be fully substantiated. The bases for any assumptions; the results of
applicable testing, studies and investigations; and all pre-existing,
pertinent data should be reported and evaluated.
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