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SECURITY CLASSIFICATION OF THIS PAOE(W1.m D.te Bnted)

Additional detailed structural stability analyses of the dam and
appurtenant structures, using the site specific characteristics of the
underlying bedrock foundation and the physical condition of the dam's concrete,
should be completed within six (6) months of the date of notification of the
owner. Based upon the results of the detailed investigations, appropriate
remedial measures deemed necessary to insure the safety and integrity of the
dam and appurtenant structures should be undertaken and completed within
oichteen (18) months of the date of notification of the owner _ 7

7he Outer Forebay wall deficiencies related to deteriorated concrete
rurfaces, leakage beneath the new concrete cap, and removal of the established
vetciaz.ion should be repaired and/or corrected within twelve (12) months. A
.ct.ailed emergency operation-action plan and warning system should be developed
and implemented. Additional normal maintenance efforts are required to prevent
'-rther concrete deterioration at joints and on the fascias of the. bridge support
piers, the East Canal abutment wall, and the navigation lock walls.

The spillway, while not having sufficient discharge capacity for passing
one-half the Probable Maximum Flood (PMF), is considered to be inadequate. For
this storm event, a high tailwater condition occurs and results in flooding of
the downstream hazard areas. Therefore, dam failure would not significantly
Increase the hazard to loss of life downstream from that which would exist just
before an overtopping-induced failure. In addition, large discharges are not
controlled by the flow depth over the spillway, but by the volume of water able
to flow through upstream constrictir - aiora the Canal channel.
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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 conditions,
and is evolutionary in nature. It would be incorrect to assume that
the present condition of the dam will continue to represent the
condition of the dam at some point in the future. Only through frequent
inspections can unsafe conditions be detected and only through continued
care and maintenance can these conditions be prevented or corrected.

Phase I inspections are not intended to provide detailed hydrologic
and hydraulic analyses. In accordance with the established 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.
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

Name of Darn: Lock C-12 Dam
I.D. No. NY-796
(#240-990 Lake Champlain)

State Located: New York

County Located: Washington

Watershed: Lake Champlain Basin

Stream: Champlain Canal

Date of Inspection: October 16, 1979

ASSESSMENT

Examination of available documents and a visual inspection of the dam
did not reveal conditions which constitute an inmediate hazard to human life
or property. However, additional investigations are necessary to further
evaluate conditions affecting the dam and increased maintenance efforts
especially on the Outer Forebay wall, should be undertaken.

Additional detailed structural stability analyses of the dam and
appurtenant structures, using the site specific characteristics of the
underlying bedrock foundation and the physical condition of the dam's concrete,
should be completed within six (6) months of the date of notification of the
owner. Based upon the results of the detailed investigations, appropriate
remedial measures deemed necessary to insure the safety and integrity of the
dam and appurtenant structures should be undertaken and completed within
eighteen (18) months of the date of notification of the owner.

The Outer Forebay wall deficiencies related to deteriorated concrete
surfaces, leakage beneath the new concrete cap, and removal of the established
vegetation should be repaired and/or corrected within twelve (12) months. A
detailed emergency operation-action plan and warning system should be developed
and implemented. Additional normial maintenance efforts are required to prevent
further concrete deterioration at Joints and on the fascias of the bridge support
piers, the East Canal abutment wall, and the navigation lock walls.

The spillway, while not having sufficient discharge capacity for passing
one-half the Probable Maximum Flood (PMF), is considered to be inadequate. For
this storm event, a high tailwater condition occurs and results in flooding of
the downstream hazard areas. Therefore, dam failure would not significantly
increase the hazard to loss of life downstream from that which would exist just
before an overtopping-induced failure. In addition, large discharges are not
controlled by the flow depth over the spillway, but by the volume of water able
to flow through upstream constrictions along the Canal channel.
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

LOCK C-12 DAM
I.D. No. NY-796

#240-990 LAKE CHAMPLAIN
WASHINGTON COUNTY, NEW YORK

SECTION 1: PROJECT INFORMATION

1.1 GENERAL

a.Athority
hePhseI inspection reported herein was authorized by the Department

of the Army, New York District, Corps of Engineers, to fulfill the re-
quiremnents of the National Dam Inspection Act, Public Law 92-367.

b. Purpose of Inspection
Ts inspection was conducted to evaluate the existing conditions of the

dam, to identify deficiencies and hazardous conditions, to determine if
they constitute hazards to human life and property, and to recomm~end
remedial measures where necessary.

1.2 DESCRIPTION OF PROJECT

a. Description of the Dam and Appurtenant Structures
TeLock C-12 Damn is a concrete gravity dam with a gated spillway. The

90 foot long spillway section rises some 13 feet above its rock foundation
to the fixed crest, whereupon a steel radial gate provides an additional
8 feet of water level control to the centerline-of-bearings at the gate
anchorage. The gate opening is controlled from an overhead bridge by a
manually-operated chain-counterweight lifting mechanism.

The East concrete pier immediately adjacent to the spillway separates the
dam from the Forebay. This 11 foot wide pier is also a supporting structure
for the overhead bridge. This East Forebay leads to six siphon-spillway
units located within the Outer Forebay wall, a small sluice gate near the
end of the Forebay, and the closed, inoperable head gates of the abandoned
silk mill. Across the 26 foot wide Forebay entrance is a submerged needle
dami which has at its Eastern end, the East Canal wall and bridge abutment.

The West concrete wall immnediately adjacent to the spillway is the East
wall of the navigation lock. This 20 foot wide wall is also a supporting
structure for the overhead bridge. The 45 foot wide lock has a 6 foot wide,
concrete, West abutment. Beyond this West abutment is a roadway embankment
leading to the overhead bridge. The Canal-side embankmnent slope is entirely
protected with hand-placed granite paving blocks upstream of, beneath, and
downstream of the bridge crossing.

b. Location
The iis Tocated on the Champlain Canal, in the Northern portion of the
Village of Whitehall near the intersection of Broad Street and Clinton Avenue.
The site is approximately one-half mile North of the highway intersection of
State Route 22 and US Route 4.



c. Size Classification
This dam is 28 feet high and the impoundment has a storage volume of 1200
acre-feet. Therefore, the dam 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
residences adjacent to the Canal and the serious economic impacts of a
loss of navigation through the lock.

e. Ownership

Lock C-12 Dam is owned by the State of New York - Department of
Transportation (NYS-OT), Waterways Maintenance Subdivision. It is
located in DOT-Region One, whose headquarters are in Albany, New York.

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

Director: Waterways Maintenance:
Joseph Stellato Engineer - John Hulchanski,
(AC-518) 457-4420 (AC-518) 474-6715

f. Purpose of the Dam
The primary purpose is for navigation through Lock 12 on the Champlain
Canal. The impounded waters behind the dam provide a storage pool used
for gravity inflow to the lock. The tailwater is the level of Lake
Champlain.

g. Design and Construction History
The present dam was constructed at the site in about the year 1912. It
replaced a masonry dam which existed on a slightly different alignment
between the East Lock wall and the silk mill gates. This dam had been
constructed prior to 1906.

h. Normal Operational Procedures
The water level in the Canal pool is maintained at a constant elevation
of 112 (BCD - Barge Canal Datum) by adjustment of the gate opening. Short
duration water level fluctuations occur in the immediate vicinity of the
dam whenever the navigation lock is operated during boat passages. Gage
readings in the upper pool are recorded daily throughout the year and
hourly gate opening adjustments are made to maintain the 112 elevation.
If lower level upstream water elevations are maintained for long durations,
slope instability along the upstream Canal banks is possible.

-2-



1.3 PERTINENT DATA

a. Drainage Area (square miles) 429

b. Discharges at Dam

(COMPUTED) DISCHARGE

SIPHON OUTER
RADIAL SPILLWAY SLUICE FOREBAY TOTAL

STAGE_ GATE (6 UNITS) GATE WALL (CFS)

104

108.6 4759 --- 4759

111 6435 --- 51 6486

114 7732 324 126 8182

119 10285 366 337 1908 12896

*BARGE CANAL DATUM (BCD)

c. Elevations (Barge Canal Datum - BCD)

Top of Dam (Top of Lock wall) 119.0
Outer Forebay Wall 114.0
Normal Pool 112.0
Sluice Gate Crest 108.6
Spillway Crest 104.0
Siphon Spillway Inlet Invert 103.0
Needle Dam Sill @ Forebay Entrance 102.0
Lock C-12 Invert 90.0

d. Storage Capacity (Acre-Feet)

Top-of-Dam 1200
Normal Pool 700
Spillway Crest 200

e. Dam

Type: Concrete gravity structure (Feet)
Length: Lock C-12 71

Spillway Crest 90
East Pier 11
Outer Forebay Wall 63
Sluice Gate 6

Height: (Structural) (Feet)
Lock (East Wall) 28
Spillway Crest 13
East Pier 27.5
Outer Forebay Wall 22

-3-



f. Spillway

Principal Spillway:

Type: Fixed crest with a steel radial gate controlled manually by
an overhead chain-counterweight lifting mechanism.

Siphon-Spillway (6 units):

Location: Within the Outer Forebay Wall
Size: Inlet Port - (2 x 4.3) feet

Outlet Port - (2 x 2.2) feet
Throat - 1.0 feet

Q. Reservoir Drain

None

-4-



SECTION 2: ENGINEERING DATA

2.1 GEOTECHNICAL DATA

a. Geology
heLock C-12 Dam is located in the Hudson-Champlain Lowlands physiographic
prouice of New York State. The underlying sedimentary bedrock consisting
primarily of limestones and shales were formed during the Cambrian and
Ordovician geologic periods, some 435 to 570 million years ago. A review
of the "Brittle Structures Map of the State of New York" indicated that
there are no faults in the immediate vicinity of the dam. The present
surficial soils are the result of glaciations which occurred during the
Cenozoic Era, the last being the Wisconsin glaciation of some 11,000 years
ago.

b. Subsurface Investigations
No records of subsurface investigations were available. Based upon the
available plans and the site characteristics, it appears that the structure
is founded on rock.

2.2 DESIGN/CONSTRUCTION RECORDS

No records were available for the original masonry dam which was replaced
by the existing dam about the year 1912. Plans, dated February 1906 to
August 1910 and identified as Contract 15, Champlain Canal, Section 3 show
the existing dam, lock and appurtenant structures as they presently exist.
Selected contract drawings are included in Appendix F. Plans identified
as Contract 33 show details of the overhead bridge and the gate lifting
mechanism.

2.3 OPERATION RECORDS

This site has a resident lock attendent on a continuous basis. Water
surface gage readings are recorded daily throughout the year and the
radial gate is adjusted as frequently as necessary to maintain an
upstream Canal elevation of 112. Gage records date back to 1916.

2.4 EVALUATION OF DATA

The data presented in this report was obtained during the site inspection
and from the files of the NYS-DOT Waterways Maintenance Subdivision offices.
The information is considered adequate for Phase I inspection purposes.

-5-



SECTION 3: VISUAL INSPECTION

3.1 FINDINGS

a. General
Visual inspection of the dam and appurtenant structures was conducted on
October 16, 1979. The weather was sunny and clear, with temperatures
near 500F. The water surface at the time of inspection was approximately
0.5 feet below the top of the gate, which was opened approximately 0.1
feet above the spillway crest.

b.Dam - Spillway
The o Icondition of the dam was satisfactory. The gate and lifting

mechanism were operational. The structural members comprising the gate
exhibited minor areas of removed paint and surficial rusting. The
downstream face of the concrete gravity structure exhibited a roughened
surface with exposed aggregate visible across the entire face. The overhead
bridge appeared to be in satisfactory condition.

t. Appurtenant Structures
The outer Forebay Wall was the mostly severely deteriorated structure
directly affecting the damn site. The upper three feet of the wall was new
concrete in satisfactory condition, placed atop the existing concrete wall.
Leakage through the interface was evident at two primary areas; between
the two most right and two most left siphon spillway discharge portals,
indicated by the dark areas in photo 7, Appendix A. No horizontal
displacement along this interface was evident.

The outer face of this wall exhibited a high degree of concrete surface
deterioration. Not only was the roughened surface irregular because of
the loss of aggregate, but several areas had longitudinal steel reinforcement
exposed, hanging, and even ending in mid-air. In addition, vegetation had
established itself on the roughened lower fascia, near the above mentioned
concrete interface. The siphon spillways and the small sluice gate were
functioning satisfactorily.

There was no significant leakage occurring through the silk mill forebay
gates even though the mill itself was in ruins. The East bridge support
pier and the East Canal abutment wall exhibited only minor concrete surface
cracking and spalling.

The navigation Lock C-12 concrete walls exhibited minor concrete surface
cracking and spalling. Concrete deterioration around construction joints
in the Lock walls was also evident. The most significant deficiency
affecting the Lock is the sagging and collapsed downstream protection
pier. Repair work to this pier which separates the natural streambed
from the barge channel is scheduled for the near future. This pier does
not affect the structural integrity of the dam.

d. Reservoir
There were no indications of soil or channel wall instability in the
immediate vicinity of the dam. During conversations at the time of

side slopes,both along the Canal and the trlbutaries,can occur if the
normal pool drops below elevation 112 for any lengthy time interval.
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e. Downstream Channel
The spillway and siphos discharge immediately into the natural bedrock
channel. The area further downstream of the dam is a wide channel
bordered by wetlands and low-lying areas. The water surface elevation is
that of Lake Champlain. No unusual conditions were noticed in this
downstream area.

3.2 EVALUATION OF OBSERVATIONS

Visual observations revealed deficiencies affecting primarily the Outer
Forebay Wall. These deficiencies were:

1) Leakage through the interface at the new concrete cap-old wall
contact.

2) Concrete surface deterioration to the extent of totally exposed
steel reinforcement.

3) Vegetation growing on the wall's deteriorated surface.

Other deficiencies observed were relatively minor in nature. These consisted
of rusting metal on the spillway gate, surficial concrete deterioration on
the spillway's downstream fascia, and some concrete surficial cracking and
spalling on the East Canal bridge support pier, East Canal abutment wall,
and the navigation lock walls.

-7-



SECTION 4: OPERATION AND MAINTENANCE PROCEDURES

4.1 PROCEDURE

Normal pool in the upstream Canal is maintained at elevation 112 (BCD)
by adjusting the gate opening as necessary. Short duration fluctuations
occur in the immediate vicinity of the dam whenever the Lock is operated
during boat passages. The siphon spillways are continuous discharge units.

4.2 MAINTENANCE OF DM

The dam,. i.e., the concrete gravity section, gate and overhead bridge
structure are maintained by the owner and were in satisfactory condition.

4.3 MAINTENANCE OF APPURTENANT STRUCTURES

The appurtenant structures, i.e., the Outer Forebay wall and navigation
Lock are also maintained by DOT. The Forebay wall requires increased
maintenance efforts to keep the concrete deterioration from worsening and
to Stop the leakage. The Lock is satisfactorily maintained since a resident
operator is in daily attendence at the site throughout the year.

4.4 WLARNING SYSTEM IN EFFECT

Noc apparent warning system is present.

4.5 EVALUATION

Operation and maintenance of the spillway and navigation Lock is satisfactory.
Additional maintenance is necessary to prevent further deterioration of the
Outer Forebay concrete wall. In addition, a detailed emergency warning
system should be developed.



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 Map; Lock C-12 Dam"
(Appendix C). The irregular but somewhat rectangular shaped
east-west oriented watershed of some 429 square miles drains the
landscape via four distinct subbasins; i.e., Halfway Creek, Mettawee
River, Big Creek at Smith's Basin, and Wood Creek/Champlain Canal.
The northward-flowing Champlain Canal separates the relatively
gentle-sloping Halfway Creek subbasin on the West from the more rugged
Big Creek and Mettawee River subbasins on the East. The Wood Creek/
Champlain Canal subbasin drains the immediate lands abutting the Canal
along its entire 25 mile length, from Dunham's Basin to this site.
Land use within the drainage area is predominantly agricultural or open
land with developed areas located in New York at Whitehall, Fort Ann,
Queensbury and Glens Falls, Granville, and in Vermont, at Pawlet and
Dorset. The predominant vegetative cover consists of open grassed fields
and pasture, agricultural cropland, and heavily forested areas.

Halfway Creek enters the Canal at Fort Ann after having flowed in a
Northeasterly direction from its headwaters for some 21 miles. The main
channel slope is quite flat upstream of Fort Ann, rising some 380 feet
in approximately 19 miles. However, near its headwaters, the channel
slope becomes steeper, rising some 860 feet in 2 miles. A major
tributary to Halfway Creek is the Southerly-flowing Bishop Brook which
passes through Hadlock Pond. Other sizeable bodies of water within
the subbasin are Glen Lake and Lake Nebo.

The 40 mile long Mettawee River enters the Canal just south of Whitehall
after having flowed in a Northwesterly direction from its 'leadwaters on
Dorset Peak in Vermont. The main channel slope is quite flat upstream
to East Rupert, Vermont, rising some 740 feet in approximately 33
miles. However, the remaining 7 miles exhibits a rapid increase in
channel slope, rising some 3040 feet to the top of Dorset Peak. Many
small streams channel runoff to the major tributaries from the rugged,
steep-sloped hills which rise to elevations above 1000. The major
tributaries include Castle Creek, Indian River, Flower Brook, Wells
Brook and Mill Brook which conveys discharges from Lake St. Catherine
and Little Pond, the largest bodies of water within the subbasin.

Big Creek at Smith's Basin is a smaller tributary that enters the Canal
about 1.5 miles upstream from Fort Ann. Although the main channel has
a moderate slope (1% - 7% range), numerous small streams and tributaries
drain the steep-sloped hills which rise to elevations ranging from 800
to 1300. There are no sizeable bodies of water within this subbasin.

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 C)
and the Corps of Engineers HEC-1 computer program, Dam Safety version. The
computer modeling parameters for the drainage area were adjusted such that
a known areal rainfall over the subbasins produced a known runoff

-9-



water surface elevation at the dam. The final parameters were then used
for the analysis of the spillway design flood. The spillway design flood
selected was the Probable Maximum Flood (PMF) in accordance with the
Recoummended Guidelines of the Corps of Engineers.

5.3 SPILLWAY CAPACITY

The 90 foot long concrete gravity spillway structure with its single
moveable radial gate is the primary control structure at the site. It
was analyzed for orifice flow using a discharge coefficient C of 0.6
for conditions of 1) a constant head (at elevation 112)/variable opening
and 2) a 7 foot maximum opening/variable head (above elevation 112.)

Additional normal discharge capacity at the site is obtained from
facilities located at the Outer Forebay Wall. These include a six-unit
siphon spillway and a small sluice gate. No additional capacity was
considered available from the forebay gates at the entrance to the
abandoned silk mill.

Computed discharges for all site facilities are as follows:

19 Tpof Lock C-12 12,900~cW.
114 Top of Outer Forebay Wall 8,180
111 Radial Gate @ maximum opening 6,490

The Champlain Canal channel upstream of the dam passes through the Village
of Whitehall in a confined, walled cross-section. An immediate upstream
constriction occurs at a bridge spanning the Canal. Using the dimensions
at the constriction, a maximum discharge of 8000 cfs through the section
would be possible before the Canal walls would be overtopped. Hence, the
spillway capacity is not controlled by the available head at the dam site
but by the capacity and upstream conditions occurring in the Canal.
Therefore, a water surface profile analysis is more appropriate for this
site than the analysis used herein. This analysis was not conducted as
part of this report.

The flood analysis performed for this dam indicates that the spillway does
not have sufficient capacity for discharging one-half the PMF. For this
storm event, the peak inflow and peak outflow is 111,400 cfs. The
computed spillway capacity with the radial gate fully open and a water
surface at the top-of-dam is 10,285 cfs.

5.4 RESERVOIR CAPACITY

The reservoir at normal pool impounded by this dam lies primarily within
the limits of the existing Canal channel; extending approximately 4.9
miles upstream to Lock C-11. Additional storage occurs upstream along
the Mettawee River main stem plus low areas directly abutting the Canal.
The normal water surface is at or near elevation 112. The impounded
capacity for this elevation Is 700 acre-feet. Surcharge storage capacity
to the top-of-dam elevation of 119 adds 500 acre-feet for a total storage
capacity of 1200 acre-feet. The storage capacity at the spillway crest
(elevation 104) is 200 acre-feet.

-10-



5.5 FLOODS OF RECORD

The maximum known flood in the watershed occurred on November 4, 1927 when
gage readings of 120.5 (upstream) and 105.2 (tailwater) were recorded. On
March 14, 1977 another major flood occurred with peak water surface elevations
of 119.9 and 105.6 recorded at 7 p.m. This latter storm event was used
for calibrating the computer model. A third significant flood occurred on
March 3, 1936 when the respective water surface elevations rose to 119.5
and 106.6 For all three events, the radial gate was in a fully open position.

5.6 OVERTOPPING POTENTIAL

Records indicate that the dam and its adjacent structures have been overtopped
at least three times within the past 55 years. No dam failure has been
recorded. The maximum depth of overtopping is dependent upon the maximum
flow that can pass through the Canal at its upstream constrictions and not
on a depth determined by the PMF analysis.

5.7 EVALUATION

The spillway capacity is inadequate for the peak outflow from one-half the
PW4. For this storm event and lesser recorded storm events, a high
tailwater condition resulting in flooding of the downstream hazard areas
would occur. Therefore, dam failure would not significantly increase the
hazard to loss of life downstream from that which would exist just before
an overtopping-induced failure.

In addition, large discharges at the site are not controlled by the depth
of water flowing over the spillway and other facilities but by the amount
of water able to flow through upstream constrictions along the Canal. These
constrictions reduce the possibility of dam failure due to overtopping.



SECTION 6: STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

a. Visual Observations
No close-up visual obsevation of the spillway crest was possible
because of the flow emerging from beneath the radial gate. However,
both the vertical and horizontal alignments of the crest were normal,
indicating no structural displacements existed. The structural steel
members comprising the gate were in satisfactory condition. There
was no major cracking, settlement, or misalignment noticeable at the
Lock. The downstream protection pier deterioration does not affect
the structural integrity of the dam.

The Outer Forebay wall exhibited significant concrete deterioration to
the extent of fully exposed and hanging steel reinforcement as well as
leakage through the interface between the new concrete cap and the older
concrete gravity portion. This deterioration, if allowed to continue,
could seriously affect the capability of this wall to continue to
impound the reservoir.

b. Design and Construction Data
The subsurface and structural inormation used in the stability analyses
was obtained from the contract drawings included in Appendix F.

c. Data Review and Stability Evaluation
The stability analyses performed used the cross-section information
indicated on the contract drawings plus certain simplifying assumptions
regarding the concrete and subsurface bedrock materials. The Outer
Forebay wall section was considered a solid gravity section with no
deduction made for the siphon spillway area. The spillway section
analyses did not include the presence of the radial gate. The following
conditions were analyzed:

SPILLWAY CREST:

1) Normal water elevation @ 112.0
2) Maximum known flood; HW @ 120.5; TW, @ 105.2
3) Same as 1) plus a 0.10g seismic acceleration

OUTER FOREBAY WALL:

4) Normal water elevation @ 112.0
5) Same as 4) plus a 5000 lb/ft ice load
6) Maximum known flood; HW @ 120.5

TW @ 105.2
7) Upstream canal flood wall limit; HW @ 122.0

TW @ 105.2
8) Same as 4) plus a 0.10g seismic acceleration

-12-



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

FACTOR OF SAFETY
CONDITION OVERTURNING SLIDING

Spillway Crest:

1) Normal 1.17 1.00
2) Maximum known flood 0.94 0.80
3) 1) plus seismic 1.02 0.83

Outer Forebay Wall:

4) Normal 1.83 1.63
5) 4) plus ice 1.19 1.16
6) Maximum known flood 1.16 0.91
7) Canal limit 1.09 0.84
8) 4) plus seismic 1.47 1.16

The analyses for both the spillway crest section and the Outer Forebay wall
indicate less than desireable factors of safety for all loading conditions.
The structure did withstand the 1927 maximum flood event although the
analyses indicates the structures should not have been capable of doing so.
Hence, the analyses is suspect due to the lack of detailed subsurface
information and material parameters (both for the rock and concrete)
necessary to undertake an in-depth study.

d. Seismic Stability
This-dam is located In Seismic Zone 2. A seismic stability analysis for
both structural sections was performed in accordance with Corps of
Engineers' guidelines. The condition analyzed was for normal water levels
subjected to a seismic acceleration of 0.10g. The results indicated
acceptable factors of safety against overturning but unacceptable factors
of safety against sliding.

-1 3-



SECTION 7: ASSESSMENT/RECOMMENDATIONS

7.1 ASSESSMENT

The Pase I inspection of the Lock C-l2 Damn did not reveal conditions
which constitute an immediate hazard to human life or property. However,
the Outer Forebay wall will require increased maintenance and repair
efforts to correct the more serious deficiencies of leakage and concrete
deterioration noted on this part of the dam.

The spillway, while not having sufficient discharge capacity for passing
one-half the PMF, is considered to be inadequate. During periods of
unusually heavy precipitation and high runoff occurring over the watershed,
continuous surveillance should be provided both at the dam and in the
downstream areas to warn of high floodwater conditions. Such surveillance
procedures and other measures deemed necessary should be developed,
documented and placed in readiness for future use as part of a detailed
emergency operation-action plan. A warning system should also be developed
and implemented; to be used in the event of dam failure. Such procedures
and warning system should also take into account upstream conditions along
the Canal and tributaries affected by possible slope failures resulting from
loss of the reservoir pool.

b. Adequacy of Information
The information available for the preparation of this report was adequate
except for the following:

1) detailed subsurface information regarding the site's bedrock
characteristics

2) the structural integrity of the foundation rock-concrete interface

3) upstream channel discharge and storage capacities available during
periods of high runoff from the watershed.

c. Necessity for Additional Investigations
Additional detailed investigations are required to determine the structural
stability of the dam and appurtenant structures~primarlly the Outer Forebay
wall. Such investigations should take into account the site specific
characteristics of the dam site, including the physical condition of the
structural concrete and the underlying foundation materials.

The struictuiral stability investigations required should be completed within
six (6) months of the date of notification of the owner. Based upon the
results of these investigations, appropriate remedial measures deemed
necessary to insure the safety and integrity of the dam and appurtenant
structures should be undertaken and completed within eighteen (18) months
of the date of notification of the owner.

The concrete surface deficiencies and leakage at the Outer Forebay wall
should be corrected within twelve (12) months of the date of notification
of the owner. All other deficiencies can be corrected during normal
maintenance operations.

-14-



7.2 RECOMMENDED MEASURES

The following actions should be undertaken:

a) Complete an in-depth structural stability analysis of the dam and
appurtenant structures, primarily the Outer Forebay wall, taking into
account the site specific characteristics of the underlying bedrock
foundation and the physical condition of the structural concrete.

b) Repair the deteriorated concrete surfaces, halt the leakage beneath
the new concrete cap, and remove the vegetation on the Outer Forebay
wall.

c) Repair the minor concrete deterioration at the joints and on the fascias
of the bridge support piers, Canal abutment wall, and navigation lock
walls.

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

e) Perform periodic maintenance as necessary on the radial gate and its
operating lift mechanism.
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Photo 1
Upstream Approach

Photo 2
Downstream Approach
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Spillway Gate



Photo 5
East Forebay

Photo 6
Sluice Gate @ Outer Forebay Wall



Photo 7. Outer Forebay Wall

Siphon Spillway Outlet Portals

Photo 8. Outer Forebay Wall Deterioration
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VIS1UAL INSPECTTON CIECKLUST

1) Bnsic Data

a. General

Name of Dam Lock c-i DAtA

Fed. I.D. * _ __--796o DEC Dam No. 04o-.--

Basin LAvE aAMPLAI hi

Location: I .14ALL , County JASHI4MTO

Stream Name CrIAMNAhI J , (I: AL

Tributary of LAK CAMPLAILI

Latitude (N) __Longitude (W)

Type of Dam _ iCom knRAiI T 4 a/ MMEAPAF L RADIAl- QjA

Hazard Category __

Date(s) of Inspection ,O!(/7A

Weather Conditions CLEAR !iQ!F

Reservoir Level at Time of Inspection ELE1. Il± 1 (1 4 D)
b. Inspection Personnel R. WAPA0* DEk W. L'C

c. Persons Contacted (Including Address & Phone No.) N S-DeT - £pI 1

W. CL&LLIGM (CAMAL SEgT. OPF1M:SFII ST) 747 -4615

d. History:

Date Constructed 4CI,-) 121.1 Date(s) Reconstructed

Designer N'? - 2~E tb(1MF.

Constructed By

Owner IM#? - Pa, WAERk)A'5 MAI-IMMAMCE 9tU6D1I\A6



wa

2) Fmbankment

a. Characteristics NO EAD AMKMENT

(1) Embankment Material

(2) Cutoff Type

(3) Impervious Core

(4) Internal Drainage System

(5) Miscellaneous

b. Crest iO EtM E4KFmT

(1) Vertical Alignment

(2) Horizontal Alignment

(3) Surface Cracks

(4) Miscellaneous

c. Upstream Slope NO EmeM EIMT

(1) Slope (Estimate) (V:H) ,.

(2) Undesirable.Growth or Debris, Animal Burrows _,_,

(3) Sloughing, Subsidence or Depressions



C- 10

(4) Slope Protection

(5) Surface Cracks or Movement at Toe

d. Downstream Slope NO EM6AKMEKT

(1) Slope (Estimate - V:H)

(2) Undesirable Growth or Debris, Animal Burrows

(3) Sloughing, Subsidence or Depressions

(4) Surface Cracks or Movement at Toe

(5) Seepage

(6) External Drainage System (Ditchps. Trenches; Blanket)

(7) Condition Around Outlet Structure

(8) Seepage Beyond Toe

e. Abutments - Embankment Contact KO E MKIKME)4T



C-.,.

(1) Erosion at Contact

(2) Seepage Along Contact

3) Draina e System

a. Description of System MO14E.

b. Condition of System

c. Discharge from Drainage System

4) Instrumentation (Momumentation/Surveys, Observation Wells, Weirs,
Piezometers, Etc.)

NON ME



5) Reservoir

a. Slopes (QMDFIATEL O AM) - LUALLE6 CHA&IJEL

b. Sedimentation kI/_A,

c. Unusual Conditions Which Affect Dam $I.E AM Q&ALOA CAMAL k 1 /P4

fb~t S4.OFE SLOQtH~im if FbpL 0=29- EflLQ FLE'4 IIQ

6) Area Downstream of Dam

a. Downstream Hazard (No. of Homes, Highways, etc.) 65 4OME RE, ! Q| ,C

b. Seepage, Unusual Growth W/A

c. Evidence of Movement Beyond Toe of Dam MO

d. Condition of Downstream Channel . A q rA&qu)

7) Spillway(s) (Including Discharge Conveyance Channel)

FI.EDQ C MCRE1F C&Egq SI gA~aAL Q&L ONE"EA LiF[ MEH&t

pRFflmF-AA ) &ALL (P/ Si'oPHOki SPiLQkAL? Ogw fALL MSLO)ICE (

a. General bA.hF '-r... r- fR OQ .PCgb&q QALL- ( 9.Fk-C1,E R97O1 -.0A

b. Condition of Service Spillway C iCQ-M CQ? - SoutfACE 2I QO2A"tOOwiq

StA&L - 4VA L QzV. A

%. • A JjMZ
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c. Condition of Auxiliary Spillway - rFfp, " f OU h c.Aq )ALL

d. Condition of Discharge Conveyance Channel "A-pSAL &EDpm (y- u ' -

8) Reservoir Drain/Outlet

Type: Pipe Conduit Other KA O Loei! C-V_

Material: Concrete Metal Other

Size: Length

Invert Elevations: Entrance Exit

Physical Condition (Describe): Unobservable

Material:

Joints: Alignment

Structural Integrity:

Hydraulic Capability:

Means of Control: Gate Valve Uncontrolled

Operation: Operable ,_ Inoperable . .. . Other

Present Condition (Describe):



S) Struectur-i - OVIER FM.A LOALL

a. Concrete Surfaces C~~~gA- COMC. 09M Rk. 1,O2DHwL1

DAk1AkW kE-tjXEL 4WL ALO; LoWE9- Vn of ALL

L4XIL OLALL15, - SQMF- 5PALL4C F Ac CIA QACYkti 9  &2CIALL j C0E

b. Structural CrackingC goF APPA(EaiT 0LAC 14 M oREA(WA~i- it LocK

c. Mcvement - Horizontal & Vertical Alignent (Settlement) bjM PPR9

AL~sj DAM D2I)AJS&AM PfiJaXQ7AI PIEL GLAAG - P60Rk C&J#Ip A

d. Junctions with Abutments or Embankmnents ______________

e. Drains - Foundation, Joint, Face ______________/A______

-I

g. Seepage or Leakage Q AFA" gag&V ALL - 5.5 AQ1eU) ZP QF_ £JALL- AEAP,

CoAIC fAj7FkMFAC (%4W CAP QVER. OWD OALL)



C-ia t,

h. Jints - Constuu1tioi, etc. LOUJL- Sop x C .C PLLI L A J

i. Foundation N/A

j. Abutments -- (a 097-CMqL QALL 5oi eOFcpAic SPRLLi~ja 4cPACK&IA 6 ,j jF32L

9W E '-4,4M -'T jjDhI.E A&cCIL IZIPRAP -~74

k. Control Gates _ _ _ _ _ _ _ _ __-'_ _ _ _ _ _ _

1. Approach & Outlet Channels ApmAC,7nR?

m. Energy Dissipators (Plunge Pool, etc.) - AJCL cTj

n. Intake Structures kiIA

o. Stability

p. Miscellaneous
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CHECK LIST FOR DAMS
HYDROLOGIC AND HYDRAULIC Lcy. C-1. pAA

ENGINEERING DATA

~94

AREA-CAPACITY DATA:

6420E CANAL PAjAu~ - Elevation Surface Area Storage Capacity
(_C) (ft.) (acres) (acre-ft.)

1) Top of Dam 119.0 11Q00

2) Design High Water
(Max. Design Pool) t_/A _ N/A

3) Auxiliary Spillway
Crest oOjER. rPoeB 114.0

WALL
4) Pool Level

-I Q. 0700

5) Spillway
Crest 104.0 0000O

DISCHARGES

Volume
(cfs)

1) Average Daily 1A

2) Spillway @ Maximum High Water (CATE FoLLL. oeI ) CA L V. I I)

3) Spillway @ Design High Water .. /A

4) Spillway @ Auxiliary Spillway Crest Elevation K/A

5) Low Level Outlet WA

6) Total (of all facilities) @ Maximum High Water 86 (ELE.-. lo)

7) Maximum Known Flood S!A

8) At Time of Inspection N/A



CREST: DArA CBCD) ELEVATION: J11jj .Q

Type: V'AktES, - Comr- uOALL or: yAALE oiDp4r

Width: M /A Length: LOCI- .- l FcgEtr A-i-19

SpilIlover - 9_ApIAL gIAa

Location - il-A Cai~pa oF 9":130- IMPc)tdDIM4 5Pi)C42q9

SPILLWAY:

io4.o El-evaf ion 114.0

RADIAL GtAW FI4- Type o2xjP. gO2PAq COrdC. CJAi

___________C_____25__ Width 7.61

Type of Control

M/A ~~Uncontrolled ______________

Control led:

'RADtAL =ML. Type 4kA
(Flashboards; gate)

I Number _________M _______

95.4 Size/Length (,'+ eo. I -5LUICE C46A0:

Invert Material_________________

Anticipated Length
of operating service _______________

MIA -Chute Length M/A

7 - 5' Height Between Spill~way Crest I
&Approach Channel Invert

(Weir Flow)

ADPIOIAL- D15CHAge 1E A\WALA&Z F"c~



HYDROMcTEROLOG ICAL GAGES:

Type : S.Efl GVM Ot.I OPPEPL LOLM)L POCLS

Location:

Records:

Date - viIti. 34 /77 3 4 /3(,
40 - 10. 199 "0-5

Max. Reading - -r' - ins.Q I i(,.o

FLOOD WATER CONTROL SYSTEM:

Warning System: hlamp

Method of Controlled Releases (mechanisms):

OP -- .oI"F e CabL- MAI&JJAI,. AJ Of6RFAm PmL Q 11.0

PZQL)Oje ,F Q - -& SAk



4,

DRAINAGE AREA: 4Q9 -2 m LE-

DRAINAGE BASIN RUNOFF CHARACTERISTICS:

Land Use - Type: PIMAJM hILq A!, .CUL'LAL FEI.1 LAir M

Terrain - Relief: FLAT 2 E ( T W 0 - EFLa=T -00H STEP)

Surface -Soil : Ak~iLq VARABLE (5Am40 UAE - RriV OOTC2P)

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

14/A

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

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

M40

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

Reservoir perimeter:

Location: 1,/A

Elevation:

Reservoir:
WOWAL

Length @ II Pool ("R: r_ 4.87 (Miles)

Length of Shoreline (@ Spillway Crest) N/A (Miles)
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