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PREFACE

This report is prepared under guidance contained in the Recommended Guide-
lines 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 ! 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, test-
ing, and detailed computational evaluations are beyond the scope of a
Phase [ Investigation; however, the investigation is intended to identify
any need for such studies.

In reviewing this report, it should be realized that the reported condi-
tion 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 ac-
tion, 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 en-
vironment 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 evolu-
tionary in nature. It would be incorrect to assume that the present con-
dition 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 [ 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 inter-
preted 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 [ REPORT
NATIONAL DAM SAFETY PROGRAM

Name of Dam Phoenix Dam at Lock 1, NY773
State Located New York
County Located Usweqgo
Stream Uswego River

Date of Inspection June /7, 1979

ASSESSMENT OF
GENERAL CONDITIONS

Examination of available documents and a visual inspection of the dam did not

reveal conditions which constitute an immediate hazard to human life or proper-

ty. However, additional studies should be undertaken to further evaluate con- |
ditions affecting the dam. i1

1. Within one year of notification, complete the following investiga-
tions:

a. Perform additional stability analysis on the dam, since the
resultant force for the ice loading condition falls outside the
middle third of the base of the dam. This additional analysis
should include borings to supply data determining uplift pres-
sure.

S —

b. Investigate the structural condition of the tainter gate sys-
tem or initiate action to replace it.

¢. Evaluate effects of overtopping and assessment of a dam failure
potential at the abutments and flooding due to the 1/2 PMF.

2. The remaining deficiencies requiring remedial work should be com-
pleted within the next constructed season. The following improvement
needs have been identified:

a. Complete remedial work which may be required as a result of the
investigations.

b. Repair or replace the tainter gate system.

C. Repair deteriorated concrete at the abutments.

T




Computations prepared according to the Corps of Lnginecrs' Screening Criteria
establish the spillway capacity at 32,500 cfs which is 40 percent of PMi. The
PMF and 1/2 PMF flows are 81,900 cfs and 46,800 cfs respectively. The spillway
is therefore inadequate to pass the PMF. The spillway is not considered seri-
ously inadequate, based on the Corps of Engineers' Screening Criteria, since
the dam is a gravity structure, and the stability analysis indicate that the
dam is stable during the 1/2 PMF event. Three historic events in 50 years of
record have likely overtopped this structure.
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1.1 GENERAL
a. Authority

PHASE [ INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM
NAME OF DAM - PHOENIX DAM - LOCK NO. 1 10# - NY773

SECTION 1 - PROJECT INFORMATION

Authority for this report is provided by the National Dam Inspection
Act, Public Law 92-367 of 1972. It has been prepared in accordance
with a contract for professional services between Dale Engineering
Company and the New York State Department of Environmental Conserva-
tion.

Purpose of Inspection

The purpose of this inspection is to evaluate the existing condition
of the Phoenix Dam - Lock No. 1 and appurtenant structures, owned by
the New York State Department of Transportation, and to determine if
the dam constitutes a hazard to human life or property and to trans-
mit findings to the State of New York.

This Phase [ inspection report does not relieve an Owner or Opera-
tor of a dam of the legal duties, obligations or liabilities asso-
ciated with the ownership or operation of the dam. In addition, due
to the limited scope of services for these Phase | investigations,
the investigators had to rely upon the data furnished to them.
Therefore, this investigation is limited to visual inspection, review
of data prepared by others, and simplified hydrologic, hydraulic and
structural stability evaluations where appropriate. The investiga-
tors do not assume responsibility for defects or deficiencies in the
dam or in the data provided.

1.2 DESCRIPTION OF PROJECT

Description of Dam and Appurtenances

The Phoenix Dam at Lock No. 1 on the Oswego River consists of a se-
ries of structures. Lock No. 1 is situated along the east bank of
the river immediately downstream from the Lock Street Bridge in the
Village of Phoenix. The west wall of the lock is founded on a small
island, upon which are located a number of industrial-type buildings.
The island is divided by an abandoned raceway to what may have been a
power generating station on the island. The gates controlling the
flow into the forebay of the power generating station are presently
in a closed position, although some small amount of seepage takes
place around these gates. There are some deteriorated industrial
buildings along the west bank of this island. The principal spillway
structure begins at the southwest corner of the island and extends in
an upstream direction approximately 390 feet to a tainter gate struc-
ture, which is constructed just downstream from the Lock Street
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Bridge. This spillway structure 1s a concrete gravity dam 11 feet in
height across the crest shaped spillway. The tainter gate structure
runs perpendicular to the flow of the river. [t consists of six
tainter gates, each with separate mechanical operators. At the west
end of the tainter gate structure, a second overflow weir-type con-
crete gravity dam extends to the west bank of the river. This over-
flow weir is also oriented in a skewed downstream direction. On the
west bank of the river is situated an abandoned sluice gate structure
which formerly served a power generating facility but has since been
demolished. Plans indicate that this structure is founded entirely
on bedrock. The dam is the first in a series of six dams which reg-
ulate flow in the Oswego River for use in navigation and power gener-
ation.

Location

The Phoenix Dam is located in the Village of Phoenix and in the Towns
of Schroeppel in Oswego County and the Town of Lysander in Onondaga
County, New York.

Size Classification

The maximum height of the dam 1s approximately 12 feet. The storage
volune of the impoundment is approximately 5500 acre feet.* There-
fore, the dam is in the Intermediate Size Classification as defined
by the Recommended Guidelines for Safety Inspection of Dams.

Hazard Classification

The Oswego River flows through the Village of Phoenix and through the
Cities of Fulton and Oswego. The Oswego River is also used for navi-
gational and recreational purposes. Therefore, the dam is in the
high hazard category as defined by the Recormmended Guidelines for
Safety Inspection of Dams.

Ownership

The dam is owned by the New York State Department of Transportation.

Waterway Maintenance Subdivision: Region Three:

New York State - DOT New York State - DOT

Main Office - State Campus Syracuse State Office

1220 Washington Avenue 333 E. Washington Street

Albany, New York 12232 Syracuse, New York 13202

Director - Mr. Joseph Stellato Engineer - Mr. Leo Burns
(518) 457-4420 (315) 473-8194

*This is the volume of the navigable river channel 15 miles in length, 300
feet in width and an average of 10 feet in depth.
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Purpose of the Dam

The dam is used to regulate flows in the Oswego River for naviga-
tional use and power generation. The Oswego River is also used for
recreational purposes.

Design and Construction History

The dam was constructed in approximately 1914.

Normal Operational Procedures

The facility is operated by the New York State Department of Trans-
portation. The main function of this facility is to provide adequate
pool elevations for navigation in the Oswego Canal. The secondary
function of the facility is to maintain flows for power generation at
the Niagara Mohawk Power generating facilities, located downstream in
the Oswego River. In order to fulfill the primary function of the
facility, navigation, it is necessary to maintain the upstream water
level at the elevation of the spillway crest. The tainter gates
which control the flow through this facility are manipulated to pro-
vide downstream water for power generation.

1.3 PERTINENT DATA Elevations: Barge Canal Datum (USGS +0.99 Feet)

a.

Drainage Area

The drainage area of Phoenix Dam - Lock No. 1 is 4956.27 square
miles.

Discharge at Dam Site

Peak discharge records at USGS Gage 0424900, 16 miles downstream

28 March 1936 37,500 cfs
10 April 1940 35,000 cfs
27 June 1972 32,300 cfs

(See Appendix for other values for annual peaks.)
Computed Discharges:

(Tainter gates closed)

Ungated Spillway, Top of Dam 57,500 cfs
Ungated Spillway, Top of Lock 32,500 cfs
PMF 81,900 cfs
1/2 PMF 46,800 cfs
Maximum Navigation Pool 10,000 cfs

3




c. Elevation Barge Canal Datum (USGS + 0.99 Feet)

Top of Dam 371.3
Top of Lock 368.5
Maximum Pool
PMF 373.5
1/2 PMF 370.0
Maximum Navigation Pool 366.0
Spillway Crest 363.0
Stream Bed at Centerline of Dam 352.0+

d. Reservoir (Navigable River)

Length of Maximum Pool N-C* FT
Length of Normal Pool N-C

e. Storage (Navigable River)

Top of Dam N
Design Surcharge N.
Normal Pool N

fe Reservoir Area

Top of Dam N
Maximum Pool N.
Spillway Pool N

g. Dam

Type - Concrete gravity dam comprised completely of concrete crested
spillway and tainter gate; crested spillway; two side channel
spiliways.

Length - 553

Height - 12 feet

Freeboard between normal reservoir and top of dam - 8.5 feet
Top width - See drawings in this report
Side slopes - See drawings in this report

h. Spillway

Type - Crested spillway

Length - 553 (crest), 190 (gates)
Crest elevation - 363

Tainter gates - 6 x 26.67 = 190 feet

i. Regulating Outlets

Tainter gates described above.

*Not computed. The river channel extends with little or no slope 15
miles above the dam beyond the confluence of the Seneca and Oneida
Rivers which form the Oswego River at their confluence.
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SECTION 2 - ENGINEERING DATA

DESIGN

The information available for evaluation of this dam has been in-
cluded in this report. The information consisting of contract
drawings is contained in Figures 2 through 12. No information on
design of the dam was available.

CONSTRUCTION

Details regarding the construction of this facility are included in
Figures 2 through 12 along with previous inspection reports on the
dam by New York State Department of Environmental Conservation and
the New York State Department of Transportation. Modifications and
major maintenance activities by the Department of Transportation are
also included through 1967. The last recorded New York State Depart-
ment of Conservation inspection was dated 1919. The hydropower gen-
eration facility shown on the west side of the river in Figure 5 no
longer exists as can be seen in the right portion of the Overview
Photograph on page iii.

2.3 OPERATION

No operation manual is known to exist for this structure.

2.4 EVALUATION

The data included in this report is adequate in order to complete
this Phase 1 investigation. Therefore, no additional requirements
for data is given at this time.
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SECTION 3 - VISUAL INSPECTION

3.1 FINDINGS

g.

General

The Phoenix Dam at Lock No. 1 was inspected on May 31, 1979 and again
on June 13, 1979. The Dale Engineering Inspection Team was accompa-
nied on the inspection by Richard Aldrich of the New York State De-
partment of Transportation, Region 3, and on the second inspection by
Robert McCarty of the New York State Department of Environmental Con-
servation Dam Safety Section. The second inspection was undertaken
to further investigate the condition of the tainter gate structure.

Dam

At the time of the inspections, water was cresting the spillway sec-

tion of the dam so that no observation could be made of the condition
of the face of the concrete structure. The east abutment of the dam

has been severely eroded and a portion of the spillway has been dis-

placed from the structure. Visual observation did not disclose other
physical displacement of the alignment of the strucuture and the fa-

cility appears to be structurally stable.

Appurtenant Structures

The concrete surface on the tainter gate structure is severely dete-
riorated. Surface spalling is prevalent throughout the structure and
structural cracking is indicated in some of the supports of the
tainter gates (See Photograph No. 5.). Some efforts had been made to
provide maintenance of the steel tainter gates. However, much of the
gates are in a rusted condition and badly in need of paint.

Lock No. 1 is in generally good condition. No evidence of leakage
has been noted around the lock structure.

Control Outlet

Outlet from the impoundment is controlled by manipulating the tainter
gates.

Reservoir Area

The reservoir area, which is actually the river channel, extends ap-
proximately 15 miles upstream through the Oswego, Oneida, and Seneca
Rivers. There are no areas of bank instability known to exist along
this course.

Downstream Channel

The downstream channel is reputedly formed in bedrock. No evidence
of recent erosion was noted.




3.2 EVALUATION

Visual inspection reveal generally deteriorated conditions on the
spillway abutments and on the concrete of the tainter gate structure.
The tainter gates are badly in need of paint. No major deformation
of the alignment of any of the structures was noted in the visual
inspection. The tainter gates appear to be in operating condition.
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PROCEDURES
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SECTION 4 - OPERATIONAL PROCEDURES

The primary operational procedure is to control water levels in the
impoundment upstream from the dam for navigational purposes in the
Oswego Canal. Six tainter gates, 26.67 feet each, are located in the
center of the dam. Access to the gates is provided from a state
highway bridge located adjacent to the dam. The gates are manually
operated with a rack and pinion device located next to each gate.
Directives are given by the Region 3 office to the lock tender to
regulate flows via the tainter gates. The total operational proce-
dure is under control of the New York State Department of Transporta-
tion.

MAINTENANCE OF THE DAM

Maintenance and operation of the dam is controlled by the New York
State Department of Transportation. Once every two years a visual
inspection is made of the structure by the New York State Department
of Transportation inspectors and a report on the condition of the
structure is filed in the Department of Transportation Central Office
in Albany. Maintenance to the structure is scheduled on a priority
basis as a result of the bi-annual inspections.

MAINTENANCE OF OPERATING FACILITIES

The gates controlling the flow into the downstream channel are under
the control of the New York State Department of Transportation.
These gates are operational to regulate flows.

DESCRIPTION OF WARNING SYSTEMS

No warning system is in effect at present.
EVALUATION

The dam and appurtenant structures are inspected at regular inter-
vals by the New York State Department of Transportation. Maintenance
on the structures has been minimal in recent years as evidence by the
severely deteriorated conditions of the concrete. The deteriorated
condition of concrete indicates that past maintenance has not been
adequate.
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SECTION 5 - HYDROLOGIC/HYDRAULIC

5.1 DRAINAGE AREA CHARACTERISTICS

The Oswego River Basin located in central New York State, has a
drainage area of approximately 5,100 square miles. It flows norther-
ly discharging into Lake Ontario in the City of Oswego. The complex
river system includes the seven Finger Lakes, Oneida Lake, Onondaga
Lake, the Barge Canal and outlets from the lakes to the canal. The
basin's major rivers, the Seneca, Oswego and Oneida, are incorporated
into the Barge Canal System as are Oneida, Cayuga and Seneca Lake.
A1l of the lakes have regulated outlets excepting Onondaga.

5.2 ANALYSIS CRITERIA

The purpose of this investigation is to evaluate the dam and spillway
with respect to their flood control potential and adequacy. Where
the structure is integrated with navigation lock facilities, interre-
lationships from a hydrologic standpoint have been evaluated. In
general, in this screening analysis, control structures and gates
used for the latter two purposes are not considered as flood control
devices.

Different scenarios of partial dam failures, i.e., tainter gates or
monolith failures, are beyond the scope of this analysis due to the
fact that the dam is a run of river facility and the downstream dam
break flood wave analysis is multi-dimensional. From a commentary

viewpoint, the dam inspection team concludes that a partial failure
under norma)l conditions would potentially be a navigational hazard

rather than an inundation hazard.

The dam's stability and flood discharge capacity 1s assessed through
the evaluation of the Probable Maximum Flood (PMF) for the watershed
and the subsequent routing of the flood through the dam's spillway
system. The PMF event is that hypothetical flow induced by the most
critical combination of precipitation, minimum infiltration loss and
concentration runoff of a specific location that is considered rea-
sonably possible for a particular drainage area. Since this dam is
in the Intermediate Dam Category and is a High Hazard, the guidelines
criteria (Ref. 1) require that the dam be capable of passing the

1/2 Probable Maximum Flood.

The hydrologic analysis was performed using the unit hydrograph meth-
od to develop the flood hydrograph. Due to the limited scope of this
Phase I investigation, certain assumptions, based on experience and
existing data were used in this analysis and in the determination of
the dam's spillway capacity to pass the PMF.

An HEC-1 computer model for the basin was obtained from the New York
State Department of Environmental Conservation. This model has been
developed over the years through a number of study efforts by the De-
partment with assistance from the U.S. Army Corps of Engineers, Buf-
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falo District. The model was calibrated by D.tE.C. to a peak flood
event, Hurricane Agnes, June 20-26, 1972. The dam investigation team
briefly reviewed these findings. It then obtained the flood records
at the USGS gage at Lock 7 near the dam site, and within the con-
straints of this scope of work, verification of the existing model
was ohtained (See Figure C-8). The sub-basin designation, 6-hour |
unit hydrographs, routing methods, and loss rates for the model
(those used for Hurricane Agnes) were all adopted. The model was
recorded for the HEC-10B PMF analysis. In reviewing the regulated
outlet rating curves, it was determined the high discharges for this
PMF analysis were not adequately described. However, these flows
were accounted for by increasing the modified Puls Method rating
curves for these outlets (See Appendix C). In one instance, a rating il
curve developed for one of these outlets and used by the inspection !
team on a previous inspection report was substituted into the model. i

The U.S. Army Corps of Engineers' Hydrologic Engineering Center's
Computer Program HEC-1 DB was utilized to evaluate the PMF hydrology.
The Probable Maximum Precipitation (PMP) was 21.5 inches, Hydromete-
orological Report (HMR #51) for a 24-hour duration, 200 square mile
basin. Loss rates used from the D.E.C. model were in the range of
1.0 inches initial abstraction and 0.1 inches/hour continuous loss
rate. Actual values used were those calibrated during the storm of
Hurricane Agnes, June 20-26, 1972. Only one multi-plan analysis (.2,
.4, .5, .6, .8, 1.0 PMP) was performed, it distributed the rainfall
over the 5,100 square mile area. Further in depth investigations
should attempt to center the storm for critical flows since the major
sub-basins lend themselves to such an analysis and a potential for
greater runoff. This work effort would be a refinement of the anal-
ysis provided herein.

This dam investigation at Lock No. 1 is one of six dam investigations
on the Oswego River. These dams are located at Locks 1,2,3,5,6, and
7. The hydrologic analysis provides flood flows up to Lock 1 at
Phoenix, New York (Lock 7 1is near the mouth of the river at Oswego.).
[t assumes the discharges from the 6-hour time increment PMF hydro-
graphs will be effectively the same for all the dam sites since the
upstream runoff area is over 5,000 square miles and the downstream
runoff area is about 100 square miles. The results of the analysis
have been compared to the USGS gage discharge-frequency plot results
at Lock 7 (See Figure 14).

5.3 SPILLWAY CAPACITY

The spillway is a crested spillway with tainter gates and reaches
across the effective width of the river. Since the spillway is
skewed, the effective crest length is 363 feet, while the tainter
gates are 190 feet giving a total length of 553 feet. The side
channel spillway crest shape design head was estimated from photo-
graphs of the section, at 2.80 feet (no plans are available). Subse-
quently, discharge coefficients were computed in the range of 3.40 to
4.10. The discharge coefficient for the tainter gates in the closed
position was 3.3.

10




Submergence was checked and found to have a minor effect up through
the PMF. A control section to check submergence was established at
the old dam site, immediately below the dam. At the top of dam
elevation, the overflow spillway capacity with the gates closed was
computed at 32,500 cfs; with the tainter gates open was 50,000 cfs
according to the D.E.C. Report. Certain plans for these six dams,
some of which were constructed under a single contract, call out the
original design flood as 30,000 cfs. The gage at Lock 7 has recorded
3 events greater in magnitude than the total spiliway top of dam
capacity. The PMF magnitude was computed at 81,900 cfs while the 1/2
PMF flood was computed at 46,800 cfs.

SPILLWAY CAPACITY

Gates Closed Gates Open
Discharge Capacity as % of PMF Capacity as & of PMF

PMF 81,900 cfs 40% 61%
1/2 PMF 46,800 cfs 69% 106%

5.4 RESERVOIR CAPACITY

e R . B O O

The reservoir storage at top of dam was not estimated. The river is
navigable for 15 miles above the dam with a channel width of 300 to
500 feet.

PRS-

5.5 FLOOD OF RECORD

Floods have been measured at USGS gaging station 04249000 at Lock 7.
The gage datum is 246.0 ft., the drainage area of the gage is 5121
sq. mi.; the period of record is from 1934 to present. The records
through 1974 show that four events have had flood discharges in ex-
cess of the dam's original design flood, three were greater than ex-
isting of dam discharge capacity.

March 28, 1936 37,500 cfs
April 10, 1940 35,000 cfs
June 27, 1972 34,300 cfs (Hurricane Agnes)
April 4, 1960 31,200 cfs

An investigation conducted by the Corps of Engineers entitied Post
Hurricane Agnes Investigation (June 20-26, 1972) i- :ates that only
$14,000 in damages occurred in the reach from Lock . through Lock 7
to Lake Ontario.

5.6 OVERTOPPING ANALYSIS

The HEC1-DB analysis indicates that the dam would be overtopped if
tainter gates remain closed as follows:

OVERTOPPING IN FEET

L PMF 5.0
1/2 PMF 1.5

- 11




The flood record data indicates the lock may have been overtopped if
the tainter gates remained closed during high flows. The discharge
capacity with the gates closed is approximately 2,500 cfs. It would
be overtopped with a 1/2 PMF flood. The gates fully opened would

pass the 1/2 PMF.

No significant effect due to overtopping of the dam would be realized
downstream. Some damage would likely occur at the lock facility.

EVALUATION

The spillway is inadequate to pass the Probable Maximum Flood (PMF)
without overtopping the dam. However, based on the Corps of Engi-
neers' Screening Criteria, it is not considered seriously inadequate
since the stability analysis indicates that the structure is stable
under the 1/2 PMF event.

12
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SECTION 6 - STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

a. Visual Observations

The major components of this dam facility consists of a tainter gate
structure extending across approximately the middle half of the
river, and a dam/spilliway structure at both the southerly and north-
erly end of the gate structure. The spillway sections were being
topped at the time of the field inspection and the physica! condition
of concrete in these structures was not fully visible for proper
evaluation. Observations do indicate the spillway sections retain
stability, with no indication of misalignment or displacement. How-
ever, the concrete abutment structure at the north end of the north
spillway has deteriorated significantly and has had a large segment
bredak away.

The concrete piers for the tainter gates have suffered varying de-
grees of deterioration, some extensive and significant, as have the
gate structures. The concrete piers appear structurally stable at
present, but it appears that some steel framing members for the gates
could be pulled from their concrete anchoring under certain conditi-
ons of high water. Structural cracks of significance have developed
in the concrete piers at some anchor plate locations, and a complete
fracture is probable.

b. Geology and Seismic Stability

] The Phoenix Dam, in the Oswego River drainage basin, is located with-
in the Ontario Lowland which is part of the Central Lowland Province.

y According to the 1918 Dam Report, the foundation under the spillway
i is rock. No notation is given for the foundation bed. The original
plans included in the 1978 Inspection Report shows the dam profile
along the upstream face to be sited on bedrock.

Although no rock exposures were observed in the vicinity of the dam,

Gillette (1947, p. 80 and 162) reports on the rock seen by him at the
Y dam site in 1935. He states that the bedrock is probably of upper-

! : most Williamson Shale which is of Middle Silurian age. More recent

} work would now place the rock as Willowvale Shale of the same age and

| . stratigraphically equivalent to the Williamson.

* . The rock seen by Gillette at Phoenix was dark-green, calcareous to
slightly calcareous, platy or thinly laminated shale which contains
some thin interbeds of limestone. The green shale was considered
fissile. A dark, bluish-gray crumbly shale as interbeds was also
present. Dip of the rock is probably less than 1° to the south,

P —
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which would be consistent with the general rock dip in this region.

Shales are usually considered as weak rocks. They may, depending
upon the shale, become soft, disintegrate, and exhibit large-volune
changes when wetted. No class of foundation rocks varies more widely
than shales.™ Some shales have strengths comparable to those of good
concrete. According to Burwell and Moneymaker (1950, p. 22), “If the
bedding is flat-lying and there are weak or ruptured bedding con-
tacts, the foundations may offer little shear resistance to the hori-
zontal forces by a dam. The problem resulting therefrom resolves
itself into one of designing the structure for sliding friction or of
keying the structure sufficiently far into the rock to develop the
inherent shear strength of the rock itself." According to Zaruba and
Mencl (1976, p. 390), “The contact between concrete and excavated
shales 1s usually uneven, so that the shear resistance between the
rock and concrete is almost invariably greater than the shear
strength of shales.”

The original plans are unclear as to what the south end of dam abuts.
[f shale, 1t would tend to slake easily if exposed. The fissile na-
ture of the material would also readily allow for removal downstream
and thus, conceivably, erode downstream of the dam. The type of
shale present could be considered as having good bearing capacity.

There are no known faults or shear zones in the vicinity of the dam
according to the New York State Geologic Map (1970). The Preliminary
Brittle Structures Map of the New York State Geologic Survey (1977)
indicates a possible fault zone, based on drill hole data, located
about 17 miles north of the cam;, this map also shows several linea-
ments which may possibly reprosent faults, the closest being about 7
miles southwest of the dam.

*Representative Properties of Shale Materials

Material Angle of Av. Shear Average % Shear Strength to

Classification [nternal Strength Unconfined Compressive Strength
Friction (So) Compressive (So/Fc)
(degrees) (psi) Strength (F.)

(psi)

Laminated

silt stone 64° 1000 psi 4,210 psi 23%

Shales 28°-64° 40-570 psi 220-8920 psi 6%-22%

Ref: Underwood, L.B. & Dixon, N.A., 1976, Dams on rock foundations; Page

125-
Engineers.

145: in Rock Engineering for foundations and slopes: Am. Soc. Civil
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The Seismic Probability Map locates the dam in a Zone 2 Designation.
No earthquake activity has been recorded in the vicinity of the dam.
The most severe earthquake (intensity !V on the Modified Mercalli
Scale) occurred in 1954 about 23 miles southwest of the dam. The
closest earthquakes occurred about 18 miles southeast of the dam in
the Syracuse area. One took place in 1925 with two more in 1927, all
of intensity Ill. Several other minor earthquakes have occurred in
the region, none closer nor more recent than those referred to
above.

Data Review and Stability Evaluation

Design drawings available for review show plan layout and cross-
sections for the varioQus structural elements comprising the dam-lock
facility but do not include information on the properties of the dam
and foundation materials, nor stability analysis. As part of the
present study, stability evaluations have been performed for the
dam/spillway sections. Actual properties of the dam's construction
materials and foundations were not determined as part of this study,
where information on properties were necessary for computations but
lacking assumptions felt to be practical were made. These stability
computations assumed a dam cross-section based on dimensions indi-
cated by the plans included in this report. The analysis also as-
sumed the dam section to be a monolith possessing necessary internal
resistance to shear and bending occurring as a result of loading. It
should be considered that in areas where deterioration has occurred
the section dimensions would be less than indicated by the plans,
with some adverse effect on the structural strength expected.

The results of the stability computations are summarized in the table
below. The stability analysis are included in Appendix D.

15
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The analysis indicate unsatisfactory stability values against over-
turning for the dam subject to forces possible during normal opera-
tions including ice loading according to Corps of Engineers' evalua-
tion criteria, (e.g., where the resultant of forces acting on the dam
is located outside of the middle-third of the base, tensile stresses
would develop in the dam section, a condition which is structurally
undesirable). The analysis indicate stability under 1/2 PMF and PMF
conditions.

Critical to the analysis and resulting indication of stability are
the items of uplift water pressures acting on the base of the dam and
relative permeabilities of the site's foundation rock. For the “nor-
mal operating conditions” case, the analysis uplift faorce was based
on a full headwater hydrostatic pressure acting on the dam's upstream
corner and a full tailwater hydrostatic pressure acting at the dam's
downstream corner. Uplift pressures were assumed to vary linearly
between the dam's upstream and downstream corners, and act upon 100
percent of the dam base. The resulting uplift force represents a
condition that is, to the analysis, significant in arriving at the
computed low factor of safety against overturning for the normal op-
erations condition.

Uplift as computed for the normal operating condition was also as-
signed for the flood conditions studied, it being assumed that uplift
pressures would not increase significantly over a relatively short
flood stage time period because of expected low foundation rock per-
meability.

This report's geologic review has indicated the possibility of a
foundation rock susceptible to deterioration and breakdown. The phy-
sical condition of the dam sections and their foundation bearing have
not been examined closely. The analysis have assumed structural in-
tegrity for the dam section and supporting foundation material. This
dam facility should be inspected under a drawn down condition to ful-
1y evaluate the spillway structure, and the foundation rock down-
stream and beneath the dam sections. Conditions observed would serve
to indicate the need for inspection of the rock upstream. If a con-
dition of concrete deterioration or other factors which would influ-
ence the structural integrity of the dam are observed, weir stability
studies based on the noted conditions should be performed.

Corrective repairs are known to be necessary for the concrete piers
in the gate structure to prevent further damage to the piers and
gates. Repair should include the abutment structure at the north end
of the north spillway section. The results of the inspection under
drawn down conditions will be used to establish the need for repair
to the spillway sections and protection/improvement of the foundation
rock materials.

17
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SECTION 7 - ASSESSMENT/REMEDIAL MEASURES

7.1 DAM ASSESSMENT

a.

Safety

This Phase [ inspection of the Phoenix Dam at Lock 1 did not indicate
conditions which constitute an inmediate hazard to human life or pro-
perty. The dam's tainter gate system is severely deteriorated and
could develop into a hazardous condition at some time in the near fu-
ture. The dam would be overtopped 1/2 PMF flood when tainter gates
are closed and will safely discharge 40 percent of the PMF. Addi-
tiona)l structural stability analysis is warranted according to the
Corps of Engineers' Criteria for stability, since the resultant force
of the ice loading condition falls outside the middle third of the
dam. This additional analysis should include borings to supply data
determining uplift pressure. According to the Criteria, the spil)lway
is not seriously inadequate since the structure is stable during the
1/2 PMF event.

The following specific safety assessments are based on the Phase |
visual examination, analysis of hydrology and hydraulics, and struc-
tural stability:

1. A number of significant defects were observed at the tainter
gate system:

(a) Concrete surfaces of the tainter gate structure are severe-
ly deteriorated. One pier is cracked completely through
its width.

(b) Concrete surface spalling has occured at most gate sup-
ports. Most anchor bolts are exposed.

(c) The gates are rusted and need paint.

(d) The concrete is eroded at the juncture or seal area of the
gates and significant leakage is occurring around the gates
in their normal closed position.

(e) The gate counterbalance concrete weights are deteriorated.

2. An eight foot portion of the top of the spillway adjacent to the

eastern end wall has been displaced. A large section of con-
crete lies below the spillway downstream of this area.

18
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b.

C.

Adequacy of Information

The information available is adequate for this Phase ! inspection
purposes. Design and construction information is limited to con-
struction plans.

Urgency

The tainter gates are in a severely deteriorated condition. The
supports are so deteriorated that they should probably be replaced.
Investigative or replacement work should be initiated immediately,
with any investigative work completed within 1 year from notifica-
tion. Upon completion of investigations, design and construction
should commence immediately. The remedial work should be completed
with 2 years of notification.

Need for Additional Investigation

To prevent the development of potentially hazardous conditions, 1in-
vestigations as described above should be undertaken to determine
structural stability of the dam.

RECOMMENDED MEASURES

The following steps should be undertaken:

1. Complete the aforementioned investigations:

a. Investigate structural integrity of the tainter gate sys-
tm.

b. Perform a detailed structural stability analysis of the
spillway to determine if the dam section is still competent
to resist overturning forces.

2. The following remedial measures should be completed within two
years:

a. Complete remedial work which may be required as a result of
the investigations.

b. Repair or replace the tainter gate system.

C. Repair deteriorated concrete at the abutments and the
spillway.
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CHECK LIST
HYDROLDOGIC & HYDRAULIC
ENGINEERING DATA

Elevations: Barge Canal Datum (USGS + 0.99 feet)

DRAINAGE AREA CHARACTERISTICS: 4950 (#) square miles.

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): 363.0

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY): i

ELEVATION MAXIMUM DESIGN POOL: Sy

ELEVATION TOP DAM: 371.5
CREST:
a. Elevation 363
b. Type crested spillway - see report
Ce Width Crested spillway - see report
d. Length 533
e. Location Spillover East and West side river
f. Number and Type of Gates 6 @ 20.67 190 feet 1
Tainter
OUTLET WORKS:

Type _Tainter gates described in (f.) above.
Location

Entrance Inverts

Exit Inverts

Emergency Oraindown Facilities 32,000 cfs at
spillway crest.

® an oo

HYDROMETEQOROLOG ICAL GATES:

a. Type ———
b. Location -
c. Records it

MAX I|MUM NON-DAMAG ING DISCHARGE : R
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APPENDIX B
PREVIOUS INSPECTION REPORTS/RELEVANT CORRESPONDENCE




) o I\
- - - -
: LIK NO. ) FrOENTS STA: 121 Cor. W ::
B 2% " 4R ;- %
. - - 1
Logwer Pool 3352.5C U.5. 9
ar Po 3% 3, peer Mitre & o, €
wer Mitre O 339
I) Valve
" E: Villapge Wa‘terl.re unaer Lock i at ota. 1‘,"‘\”-.)" from Cont. I notes).,
1' 7T « Palrveqg corpls‘e,
1929 - Anzrors for gate A frames installed. Started tuilding boathouse.

N.W. cor. of Lk. wall chipped & new 8" slab placed - new recesses to exterc ga'=
anchor rods. N.E. cor. of Lk. wall chipped & new ancior rod recesses & catle trenc
built in conc. Lock signal light systam installed.

1§32 - Cut away top & face of W. Lk. chamber wall from Br. 03 north to end of Lk. & rl.acec
new top and face slabs.

Extended gate anchor rods on N.E. cor. Built seven piers in river just So. of

By 02

.'f. - Coali.ouse paintea.

1433 - Pulled lower left valve and placed new side seal strip.
13 - Overiead type Buffer Beam placed upper end.
4% - Overiwad type Buffer Beam placed lower end.

Lh-S - Lock completely overhauled
197 . Gate & Valve motors overhauled.

8 - Left gate machinery reanchored, new cable for signal lights, interior shop build
remode led.

1953 - Gate & valve motors overhauled, new rub sticks at lower end, new Kentile floor.

: 5 - Unwatered - overhauled, replaced sills with angle iron, replaced valves, 2 &

seating rails. Installed recesses for guard gate at upper end. Guard gate tower
reinforced,counterweight basket reinforced, tower and up and low gates scraped
and painted. Replaced rub sticks. Replaced 8" oak seal on gates. Installed
sealing strip for bottom of gate. New door for workshop.

£ - 2L€ ft, of upper approach wall repaired. .

G57 - 0il furnaces installed lockhouse & powerhouse. Rub sticks replaced. Limit

switch panels replaced.

#©-9 - Contract U.S. 93, sills lowered & gates extended. Valves overhauled by state
forces. New lockhouse, lockers & benches. 0ld lockhouse removed. New bumper
blocks, new storm windows. Lower W, wall repairs. Removed cld conc. & plsced

lacktop on W. Lock wall. New storm windows. New control stand house.
- Lower gate & valve motors overhauled, limit switches overhauled, crossing gate
motors repaired, gate machinery rebuilt, old building removed.
¥ . Addition to lockhouse constructed, motor generator installed, ol«

d powerhcuse
razed, lock rewired, four valves replaced alsc chains, cupwheels & shafts Upper
gates & anchor arms repaired, timbers refitted, new type half-quoins i miters

rubber seal strips, installed 4 rebuilt valves, refaced with con:. 250 along
E. chamber wall, repaired lower E. approach wall.
1965 - 250' of conc. repaired on E. chamber wall, 350' of E. lock wall Hacktopped,
motors repaired, buildings & cabinet: painted. ’

#%7 - Repaired bullgear for lower left gate.

B-




oA aV

OCK NC.

|969-?o

.-

1 PAOENIX (cont,) STA 121

0-1 RHeplaced lizht zate macninery with reconditioned heavy
machinery s:lvazed from Lock 0-8; Winter repairs 196G-70 -
install rebullt valves {ittel for cable overation, renew ralls,

wheels & counterwelzhts, repulr and pvaint gates, patch concrete;
new wood seals & miters,

e g A
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(NOTICE: After flling out one of these formes as completely as possible for each dam in your district, retura it at once o the
Coaservatioa Commission, Aldany.)

STATE OF Ngw Yomkx
» CONSERVATION COMMISSION

ALBANY

DAM REPORT

y¥ C"A*J“A/( ( . 1911.

CONSERVATION COMMISSION,
DivisioN OF WATERS.
GENTLEMEN:

I have the honor to make the following report in relation to the structure known as

6’?."4‘"*-\,. s . i Dam.

This damgis situated upon the (&3 o £ AC‘”‘ el S| R
i i Cive name of stream)
in the Town of ‘/UM‘L‘ - AR e B x JKQ"L“ &) ....County,
. o N *“
about...... LM ... s . from the Village or City of . U R S
Stave lwtarwe)
The distance — ...stream from the dam, to the &l’*v“y 08“‘"\ ]““ﬁ’
Up or down) (Give name —-‘W“--d‘w
isabout O Ihe e Gl
(State dmtarce)

The dam 1s now owned by ,"!.‘CO({I 41{ zl..‘.. SR S R RS
ond o full)
and was built in or about the year .~ A , and was extensively repaired or reconstructed
during the year... ...
As it now stands, the spillway portion of this dam is built of “M “/(W?
md—n ennerewm or .
S0 LHE LIS DOPLIORE AIC TIREIE OF. o i sopensmminsssinsiiisroness st oty S Sl e i
(C1ate whether of mascnry, concreta. earth or mber with v without rock ANl
As nearly as I can learn, the character of the foundation bed under the spillway portion
of the dam is ARG . 1\4 -and under the remaining portions such 4

foundation bed is ..©. . . ki

. -
P il i v — .




— WSS EE

The total length-of this dam is........... i R R, feet. The spillway or waste-

weir portion, is about..... > ... feet long, and the crest of the spillway is
T TR R RO A SR feet below the abutment.
The number, size and location of discharge pipes, waste pip=s or gates which may be used

for drawing off the water from behind the dam, are as follows: _. .. e

At the time of this inspection the water level above the dam was PRI AR ‘ ......... in.
APt
be*ow

Whe crest of the spillway.

(State brisfly, in the space below, whether, ia your judgmest, this dum is ia g274)oadition, or bad coafitien, describing particularly

. amy loaks or cracks or ervsions which you may have obeerved.)

o v e Ot
0&“ 760‘-‘”‘ ol bai 43 e T e 7 (aAt ’Wl’”

{('I 1\.;( Lateast
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APPENDIX C
HYDROLOGIC AND HYDRAULIC COMPUTATIONS
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Figure
Figure
Figure
Figure
Figure

Figure
Figure
Figure

Table

HYDROLOGY

Watershed - Oswego River Basin

Principal Drainage System

Facilities (Water Management)

Storm Pattern June 20-25, 1972

HEC-1 Derived Discharge-fFrequency Curve By
N.Y.S.D.E.C.

Basin Model (HEC-1) Sub-Basins and Sub-Areas

Basin Model (MEC-1) Flood Routing System

Calibrated HEC-1 Results (June 20-25, 1972)

Physical Characteristics of Lakes in the Basin
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EXCELDENCE FREQUEWCY PER 100 YEARS

97 % 9% %20 80 70 & 50 40 0 720 o 5 2 1 5 2 .1 .0502.0
800
~4F - <L~ -<L~
4+ { , -
|
o e

_DISCHARSE (1000 crY)
|
X\%

— —e —<r‘ . S qa—

10 ) = v

\
|
s
+—+

~ h9&38§§§§§§

_EXCEEOEMCE INTERVAL I YEARS ~

NOTE: DISCHARSE - FREQUECY CURVE CONVERTED FROM STAGE -
FREQUEUCY CURVE, USINGE STAGE - DISCHARGE RATING CURVES

* OEVELOPED By D.E.C.
—.DISCHARGE - FREQUENCY
__CURVE
; c-5
O STETSON-DALE nueee

2305 _ (MOOE 28)
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OSWEGO RIVER BASIN:

FLOOD ROUTING SYSTEM
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