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\:g;dditional structural 1nvestigations:§ﬁculd be initiated and completed within

e’

one year concerning the stability and through-the-dam seepage. The remaining

deficiencies requiring remedial work should be completed within the next

construction season. The following improvement needs have been identified:

- 1. - Repair the spillway slab and verify the structural integrity of
the spillway section.

2. lnvesfigate the interior of the dam to evaluate the condition of
the old masonry dam, to refine the stability analysis and to
evaluate the sevsrity of through-the-dam seepage.

3. ?:pair the abutnént‘ualls which are severely eroded at the water
- m‘

4. Repair the ;echanica\ equipment which operates the sluice gates.

5. Investigate the structural integrity and repair the lock walls,
particularly where the walls are attached to or adjacent to the
spillway or where a hazard potential related to loss of life or
property is presented.

st

Computations prepared according to the /Cohps of Engineers' Screening Criteria
establishes the spillway capacity of 3%, cfs at 43% of PMF with the PMF and
1/2 PMF flows at 81,900 cfs and 4B, cfs pectively. The spillway has been
determined to be inadequate to pass the 1/2 » but retains stability under
loads providing that the effective base section of the spillway as assumed in
the stability computations of this report is veAjfied. Therein, the spillway

would not be considered seriously inadequate based on the Corps of Engineers'
Screening Criteria;, since the dam would be stable knder the 1/2 PMF.
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PREFACE

This report is prepared under guidance contained in the Recommended Guide-
lines for Safety Inspection of Dams, for Phase ! Investigations. Coples
of these guidelines may be o2lained from the Office of Chief of Engineers,
Nashington, D.C. 20314, The purpose of a Phase 1 lnvestigation s to
fdent | qg:\umu those dams which may pose hazards to human life or
property. assessment of the general comdition of the dam 13 based
upon avatlable data amd visual inspections, Detatled investigation, ami
analyses involving \owu mapping, subsurface investigations, test-
ing, and detatled computotional evaluations are beyond the scope of a
Phase | Investigation; however, the investigation 1s intended to identify
any need for such mﬂm.

In reviewing this report, 1t should be realized that the reported condis
tion of the dam 1s 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 dratned prior to inspection, such ac-
tion, while taproving the stability and safety of the dam, removes the
normal load on the structure and say obscure certain cond‘uom 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 dan depends on Rumerous
and constantly changing internal and external conditions, and 18 evolu-
tionary in nature. It would be Incorrect to assume that the present con-
ditfon of the dam will continue to represent the condition of the dam at
some point in the future. Only through freguent inspections can unsafe
conditions be detected and only through continued care amd maintenance can
these conditions be prevented or corrected.

Phase | inspections are not intended to provide detailed rologic amd
hydraul 1 analyses. In accordance with the established Guidelines, the
Spillway Test flood 1s bDased on the estimated “Probable Maximem Flood® for
the n?ion (greatest reasonably possidble 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 hghly inadequate condition. The test
flood provides a measure of relative spillway capacity and serves as an
atde in determining the need for more detatled hydrologic and hydraulic
studies, considering the size of the dam, its general condition and the
downstream damage poteatial.
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PHASE 1 REPORT
NATIONAL DAM SAFETY PROGRAM

Name of Dam__ Lower Fulton Dam at Lock 3, NY406

State Located New York

County Located S
Stream Us River
Date of Inspection June g. June 13, 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.

Additional structural investigations should be initiated and completed within
one year concerning the stability and through-the-dam seepage. The remaining
deficiencies requiring remedial work should be completed within the next
construction season. The following improvement needs have been identified:

1. Repair the spillway slab and verify the structural integrity of
the spillway section.

2. Investigate the interior of the dam to evaluate the condition of
the old masonry dam, to refine the stability analysis and to
evaluate the severity of through-the-dam seepage.

3. l]!epair the abutment walls which are severely eroded at the water
ine.

4. Repair the mechanical equipment which operates the sluice gates.

5. Investigate the structural integrity and repair the lock walls,
particularly where the walls are attached to or adjacent to the
spillway or where a hazard potential related to loss of life or
property is presented.

Computations prepared according to the Corps of Engineers' Screening Criteria
establishes the spillway capacity of 35,000 cfs at 43% of PMF with the PMF and
1/2 PMF flows at 81,900 cfs and 46,800 cfs respectively. The spillway has been
determined to be inadequate to pass the 1/2 PMF, but retains stability under
loads providing that the effective base section of the spillway as assumed in
the stability computations of this report is verified. Therein, the spillway
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would not be considered seriously inadequate bascd on the Corps of Engineers’
Screening Criteria, since the dam would be stable under the 1/2 PMF,

Dale Engineering Company

/ - e :

~ ]
Approved By: ﬂ ]1,} ‘wﬁq
Date: New York District Engineer
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i, View of spillway with pool drawn down through power-
house showing deteriorated spillway surface areas.

2. View of spillway area in left portion of picture number
1.
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4.

View of spillway section on east side of river (area
not shown in picture number 2).
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10.

Tooth of pinion gear of sluice gate on east side of
river used to regulate flow into powerhouse.

11. Deterioration of downstream walls of lock.

xii
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¢. Undermining of Oneida Street Bridge pier adjacent to

downstream gate of lock.

13.

Deteriorated canal wall ad
area parking lot.

Jacent to downtown shopping
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1.1 GENERAL

PHASE 1 INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM
NAME OF DAM - LOWER FULTON DAM - LOCK NO. 3 ID# - NY 406

SECTION 1 - PROJECT INFORMATION

Authority

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- ! 4
tion.

Purpose of Inspection

The purpose of this inspection is to evaluate the existing condition
of the Lower Fulton Dam - Lock Number 3 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 transmit 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

P B e e e e e e e el e e e B B B B B

Description of Dam and Appurtenances

The Lower Fulton Dam at Lock Number 3, a 500 foot long crested spill-
way, is constructed as a composite masonry and concrete structure ap-
proximately 19 feet high. Lock Number 3 of the Oswego canal is situ-
ated on the east bank of the river. Immediately to the west of the
lock there is located a small power generating station, owned by the
Niagara Mohawk Power Corporation. This facility is presently under-
going renovation and will be placed in operation upon completion of
the work. The west end of the power generating station forms the
east abutment of the main dam. On the west bank of the river forming
the west abutment of the dam is a sluice gate structure which con-
trols flow into the forebay of the Granby Power Generating Station
owned by Niagara Mohawk Power Corporation. This power generating
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Ce.

d.

f.

g.

station is presently in operation. The combination of lock, power
generating station, dam and an additional power generating station on
the west bank spans the entire width of the Oswego River. The dam is
the third in a series of six dams which regulate flow in the Oswego
River for use in navigation and power generation.

Location

The Lower Fulton Dam at Lock Number 3 is located in the City of Ful-
ton, Oswego County, New York.

Size Classification

The maximum height of the dam is approximately 19 feet. The storage

volume in the impoundment is approximately 650 acre feet. Therefore,
the dam is in the Small Size Classification as defined by The Recom-

mended Guidelines for Safety Inspection of Dams.

Hazard Classification

The Oswego River flows through the City of Fulton. The Oswego River
is also used for navigational purposes, therefore, the dam is in the
High Hazard Category as defined by The Recommended 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

Syracuse State Office

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

New York State - DOT
Main Office - State Campus
1220 Washington Avenue

Purpose of the Dam

The dam is used to regulate flows in the Oswego River for navigation-
al use and power generation. The Oswego River is also used for rec-
reational purposes.

Design and Construction History

The dam, as it now exists, was constructed in approximately the year
19714, At that time a concrete buttress overlay was constructed over
an existing masonry dam. The date of the original masonry dam con-
struction is unknown.
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Normal Operational Procedures

The facility is operated by the New York State Department of Trans-
portation in cooperation with the Niagara Mohawk Power Corporation.
The main function of the facility is to provide adequate pool ele-
vations for navigation in the Oswego Canal. The secondary function
of the facility is for power generation at the Niagara Mohawk Power
Generating Facilities. 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. In order to
maintain this level and have adequate flows for power generation, the
Niagara Mohawk Power Corporation places flashboards on the dam each
spring to provide sufficient impounded water during the low run-off
periods. The gates which control the flow into the forebay of the
power generating stations are owned and operated by the New York
State Department of Transportation. These gates may be closed to
shut off flow to the generating facilities. Representatives of the
New York State Department of Transportation indicate that it has been
unnecessary to manipulate these gates in order to regulate the gener-
ating flow. The gates are used only to dewater the forebay channel
for maintenance purposes.

1.3 PERTINENT DATA

L
r
1
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Drainage Area

Th: drainage area of Lower Fulton Dam - Lock 3 is 5100+ square
miles.

Discharge at Dam Site

Peak discharges recorded at USGS gage 0424900, 10.6 downstream at
Lock Number 7.

28 Mar 1936 37,900 cfs
10 Apr 1940 35,000 cfs
27 Jun 1972 32,300 cfs

For other values of annual peaks, see Appendix C.

Computed discharges:

Ungated spillway, top of dam 35,000 cfs
Ungated spillway, design flood 30,000 cfs
PMF 81,900 cfs
1/2 PMF 46,800 cfs
Maximum Navigation Pool 33.238 cfs

Gated drawdown, thru Niagara Mohawk cfs
Power F%ant
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Elevation* (Barge Canal Datum USGS +0.99 ft.)

Top of Dam
Maximum Pool - Design Discharge
PMF
1/2 PMF
Spillway Crest Nav. Season w/flashboards
Winter Season w/o flashboards
Stream Bed at Centerline of Dam

Reservoir (Up to Lock 2 at Upper Fulton)

Length of maximum pool
Length of normal pool

Reservoir Area

Top of dam
Spillway pool

Dan

Type - Masonry rubble with concrete crested spillway overlay with

buttress and slab system.
Length - 500 feet
Height - 24 feet

342.6
341.6
347.5
344.0
335.5
334.75
317.+

3300
3300

ft
ft

acres
acres

Freeboard between normal reservoir and top of dam - 7 feet

Top width - See plans for crest dimensions
3 vertical/l horizontal

Side slopes - Upstream:

Spillway

Type - Crested spillway
Length - 400 feet

Crest elevation - 335.5 navigation season

Gates - Gates control flow to hydropower facility

*Stages for flood flow conditions assume failure of flashboards under

these high heads.
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SECTION 2 - ENGINEERING DATA

2.1 DESIGN

The information available for evaluation of this dam has been in-
cluded in this report. The information consisting of contract draw-
ings is contained in the enclosed Figures 2 through 6. No informa-
tion on design of the dam was available.

2.2 CONSTRUCTION

Details regarding the construction of this facility are included in
Figures 2 through 6 along with previous inspection reports on the dam
by New York State Department of Transportation and New York State De-
partment of Environmental Conservation. Modifications and major
maintenance activities by the Department of Transportation are also
included through 1967. The last recorded New York State Department
of Environmental Conservation inspection was dated in 1915.

2.3 OPERATION
No Operating Manual is known to exist for this structure.
2.4 EVALUATION
The engineering data included in this report is adequate to complete

this Phase 1 investigation. Therefore, no additional requirement for
data is given at this time.

e ——— -
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SECTION 3 - VISUAL INSPECTION

3.1 FINDINGS

b.

C.

General

The Lower Fulton Dam at Lock Number 3 was inspected on June 7, 1979
and again on June 13, 1979. The Dale Engineering Company Inspection
Team was accompanied on the inspection by Richard Aldrich of the New
York State Department of Transportation, Region 3, and Robert McCarty
of the New York State Department of Environmental Conservation, Dam
Safety Section. The team was accompanied on the second inspection by
Robert Levett, Niagara Mohawk Power Corporation and John Brennan,
Niagara Mohawk Power Corporation.

Dan

The first inspection was conducted with substantial flow occurring
across the spillway. During this inspection the water surface along
the downstream spillway face showed evidence of surface deteriora-
tion. Subsequently, another inspection was scheduled with the im-
poundment drawn down so that the face of the concrete spillway could
be inspected. The photographs show the heavily deteriorated surface
of the concrete spillway. In some areas deterioration has occurred
to a depth of 14-1/2 inches in slabs having a total depth of 18
inches. Both the east and the west abutment walls of the spillway
were found to be in severely eroded conditon. The area below the
concrete slab which spans between the buttresses forming the spillway
section are vented through 12 inch square holes at the toe of the
apron. Flow through these vent holes indicate that seepage may be
occurring through the dam.

Appurtenant Structures

The concrete surfaces on the lock walls show signs of seepage and
advanced concrete surface deterioration. The concrete is in general-
ly poor condition due to its advanced age. The canal wall which
forms the east bank of the stream just below Lock Number 3 is in a
severely deteriorated condition.

The sluice gates which control flow into the forebays of the two
power generating stations are all in operating condition as evidenced
by the fact that the gates to the small station adjacent to the lock
are presently closed and maintenance is being performed in the tur-
bines. The gates controlling the entrance to the Granby Power Gener-
ating System were manipulated by the inspection crew at the time of
the inspection. However, some maintenance is required on a few of
the mechanical operating devices. Teeth were missing in one of the
pinion gears which operated the gates.
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d. Control Qutlet

Outlet from the impounded area is controlled by regulating the flow
through the power generating station and by the placement of flash-
boards on the dam. Drawdown of the impoundment for the second in-

spection was accomplished increasing flow through the Fouer genera-
ting station. The power generating station is presently in use by

Niagara Mohawk Power Corporation.

o Reservoir Area

The reservoir area extends approximately 3300 feet upstream to anoth-
er run of river dam which performs a function similar to this facili-
ty. There are no known areas of bank instability along this course.

g. Downstream Channel

The downstream channel is formed in bedrock and is in generally good
condition. No evidence of recent erosion was noted.

3.2 EVALUATION

The visual inspection reveals generally poor concrete surface condi-
tions throughout the facility. This deterioration of concrete is
most pronounced on the spillway of the main dam and on both abut-
ments. No major deformation in the alignment of the structure was
noted in the visual inspection. The spillway and control structures
are in operating condition although somewhat poorly maintained.
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SECTION 4 - OPERATIONAL PROCEDURES

4.1 PROCEDURES

The primary operational proced’ e is to control water level in the
impoundment upstream from the wam for navigational purposes on the
Oswego River. A secondary operational procedure is the utilization
of excess water for power generating purposes. Total operational
procedure is under the control of the New York State Department of
Transportation. The operation is done in cooperation with Niagara
Mohawk Power Corporation. Water level control through the use of
hydro turbines is done in cooperation with Niagara Mohawk Power
Corporation.

4.2 MAINTENANCE OF THE DAM

Maintenance and operation of the dam is controlled by the New York
State Department of Transportation. The flashboards are put in place
by Niagara Mohawk Power Corporation. Each year a visual inspection
is made of the structure by a New York State Department of Transpor-
tation inspector and a report on the condition of the structure is
filed at the Department of Transportation Central Office in Albany.
Maintenance to the structure is scheduled on a priority basis partly
as a result of the annual inspection. Major maintenance items, such
as the deteriorated spillway surface condition, have not been per-
formed.

4.3 MAINTENANCE OF OPERATING FACILITIES

The gates controlling the entrance to the forebay of the power gen-
erating station are under the control of the New York State Depart-
ment of Transportation. These gates are operated infrequently and
are used mostly to accommodate Niagara Mohawk when dewatering of the
forebay is required.

4.4 DESCRIPTION OF WARNING SYSTEMS

No warning system is in effect at present.
4.5 EVALUATION

The dam and appurtenant structures are inspected at regular inter-
vals by the New York State Department of Transportation. Maintenance
on the control gates to the forebay of Niagara Mohawk Power Station
has been infrequent, however, these facilities are in operating con-
dition. The deteriorated condition of concrete indicates that past
maintenance has not been adequate. The Department of Transportation
has indicated it plans to perform major maintenance repairs to the
Oswego River structures in the near future.
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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 hydropower and navigation lock fa-

cilities, interrelationships from a hydrologic standpoint have been
evaluated. In general, in this screening analysis, control struc-

tures 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 normal conditions would potentially be a navigational hazard
rather than an inundation hazard.

The dam's stability and flood discharge capacity is 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 run-off of a specific location that is considered rea-
sonably possible for a particular drainage area. Since this dam is
in the Small Dam Category and is a High Hazard, the guidelines cri-
teria (Ref. 1) require that the dam be capable of passing one-half

the Probable Maximum Flood. 4
The hydrologic analysis was performed using the unit hydrograph meth- _7
od to develop the flood hydrograph. Due to the limited scope of this

Phase [ investigation, certain assumptions, based on experience and
cxistfng 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.E.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 USGS gage at Lock 7 near the dam sites, and within the constraints
of this scope of work, verification of the existing model was ob-
tained (See Figure C-8). The sub-basin designation, 6-hour unit hy-
drographs, routing methods, and loss rates for the model (those used

‘ for Hurricane Agnes) were all adopted. The model was recorded for
the HEC-1DB 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 curve developed
for one of these outlets and used by the inspection team on a pre-
vious inspection report was substituted into the model.

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. If further in depth investigations
are undertaken, they 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 run-off. This work effort would be a
refinement of the analysis provided herein.

This dam investigation at Lock No. 3 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 is near the mouth of the river at Oswego).
[t assumes the discharges from the 6-hour time increment PMF hydro-
graphs will effectively be the same for all the dam sites since the
upstream run-off area is over 5,000 square miles and the downstream
run-off 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 8).

5.3 SPILLWAY CAPACITY

The spillway is a crested spillway which reaches across the effective
width of the river. The dam is a combination buttress and concrete
gravity dam and has an effective crest length of 509 feet. The chan-
nel spillway crest shape design head was estimated from the geometry
of the section at 8.00 feet. Subsequcntlg. discharge coefficients
were computed in the range of 3.30 to 4.23.

10




T

B S e e e e e e e e e B B B BB B BB e e

Submergence was checked and found not to be effective up through the
PMF. At the top of dam elevation, the overflow spillway capacity was
computed at 35,000 cfs. 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 two
events greater or equal in magnitude with the spillway top of dam
capacity. The PMF was computed at 81,900 cfs while the 1/2 PMF flood
was computed at 46,800 cfs.

SPILLWAY CAPACITY

Without Flashboards
Discharge Capacity as % of Discharge

PMF 81,900 43%
1/2 PHF 46,800 75%

5.4 RESERVOIR CAPACITY

The reservoir storage at top of dam is estimated at approximately 650
acre feet. Lock 6, Upper Oswego Dam (High Dam), is located approxi-
mately 1/2 mile upstream.

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 4 events have had flood discharges in excess
of the dam's original design flood. Two events were greater than or
equal to existing top of dam discharge capacity.

March 28, 1936 37,500 cfs
April 10, 1940 35,000 cfs

June 27, 1972 34,300 cfs
April 4, 1960 31,200 cfs

A Corps of Engineers' investigation entitled Post Hurricane Agnes

June 20-26, 1972) Investigation indicates onTy $14,000 in Tc;a’_ges

occurred in the reach from Lock 1 through Lock 7 to Lake Ontario.
5.6 OVERTOPPING ANALYSIS

The HEC1-DB analysis indicates that the dam would be overtopped as

follows:
QVERTOPPING IN FEET
PMF 5.0
1/2 PMF 1.5
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According to this analysis, the dam may have been overtogped in the
past since the top of dam discharge capacity is around 35,000 cfs.
It would be overtopped with a 1/2 PMF.

5.7 [EVALUATION

The spillway is inadequate to pass the 1/2 Probable Maximum Flood
without overtopping the dam. However, based on the Corps of Engi-
neers' Screening Criteria, it is not considered seriously inadequate,
since the spillway is stable under the 1/2 PMF conditions. This
assessment is made providing the Owner verifies that uplift forces
beneath the spillway slab affect only the plan area of the rubble dam
and the buttresses. If uplift forces between the buttresses exist

ause of the location of a continuous slab, then remedial action
should be taken accordin? the the Corps of Engineers' Criteria for a
seriously inadequate spillway condition as to be directed by the New
York State Department of Environmental Conservation.

12
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SECTION 6 - STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

Visual Observations And Data Review

The main dam structure was observed when the upstream water level had
been drawn down below the spillway flashboards making the dam's down-
stream face accessible for inspection. The upstream side of the dam
was submerged.

Observations indicate the dam structure retains stability at this
time with no indication of misalignment, displacement or other struc-
tural movement. Design drawings indicate this is a buttressed struc-
ture with an upstream stone rubble dam section being braced by con-
crete buttresses on the downstream side. The top of the rubble sec-
tion and buttresses have been covered with a continuous concrete slab
to create a crest shape. Under normal operation, this main dam func-
tions as a crested spillway.

The concrete downstream face of the dam (buttress slab cover) has ex-
perienced varying degrees of deterioration and spalling, some signi-
ficant. Field observations indicate water leaks into the buttress
zones of the dam structure, but it could not be ascertained if the
seepage entry is primarily through the upstream dam section and/or
the downstream slab. The noted condition of the slab makes it highly
probable that a significant volume of water does enter through dete-
riorated slab sections and joints. However, through-the-dam flow was
observed at two locations through the vents along the apron while the
upstream pool was drawn below the flashboards.

A concrete wall serves as the westerly abutment of the dam and the
separation wall for the forebay of the power station situated on the
west side of the river. The dam side of this abutment wall is de-
teriorated and eroded from the effects of spillway flow. The down-
stream wall of the forebay has deteriorated areas and leakage occur-
ring. No indication of structural instability was noted, however,
concrete in the dam's east abutment wall is severely eroded.

An inoperative power station is located adjacent to the east limits
of the dam. The water intake gates for this facility are closed, but
the concrete in the gate structure is deteriorating and leakage oc-
curs.

Concrete and masonry walls of the navigation lock extending along the
east side of the dam have experienced varying degrees of deteriora-
tion, along with undermining. No indication of structural instabili-
ty was noted. On a similar note, deterioration and undermining of
the concrete pier for the street bridge adjacent to the downstream
Tock gate was noted.

13
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C.

Geology and Seismic Stability

This Dam, in the Oswego River drainage basin, is located within the
Ontario Lowland which is part of the Central Lowland Province. Ac-
cording to the 1915 Dam Report, the dam was sited on solid rock.
Outcrops observed in the vicinity of the dam vary from thinly bedded
cross-beds of reddish, very-fine to medium-grained sandstones to
medium-bedded, grayish, medium-grained calcareous sandstone. Appar-
ently two rock units are present: the reddish cross-bedded sand-
stones are of the Grimsby Sandstone of Lower Silurian age and are
overlain by the grayish calcareous Kodak Sandstone of Middle Silurian
age. Dip of the units is less than 1° to the south.

None of the original plans or inspection reports available indicate
that the bedrock had been grouted prior to construction. If not
grouted, the strongly jointed bedrock, friable in the thin red beds
and calcareous in places, would over a period of time become weakened
and separate easily along bedding and joint planes. Due to the fer-
ruginous and calcareous cement of the sandstones, the bedrock is sus-
ceptible to deterioration by weathering and leaching; properly
grouted and sealed bedrock could be rated as having a good bearing
capacity.

Bedrock is well-jointed with several sets prominent; orientations,
all with near vertical dips, are N60-65E, NISE, N15-20W, N35W, NSOW,
and N65W. Orientation of the dam crest is N70E. Thus the two major
joint sets, N60-65E and N15-20W, are close to parallel and perpendi-
cular to the dam face. Undercutting of the beds and leaching of the
rock cement could lead to easy removal of blocks of rock in front of
the dam face. If not grouted, additional undercutting of the spill-
way apron is feasible. No firm recommendation for grouting is im-
plied, however, future repair work may give it consideration.

There are no known faults or shear zones in the vicinity of the dam
according to the N.Y.S. Geologic Map (1970). The Preliminary Brittle
Structures Map of the N.Y.S. Geologic Survey (1977) indicates a pos-
s‘ble fault zone based on drill hole data located about 8 miles north
o the dam.

The dam is located in an area having a Zone 2 Designation on the
Seismic Probability Map. No earthquake activity has been recorded in
the vicinity of the dam. The closest earthquake, as well as the
largest (intensity IV, modified Mercalli scale), occurred in 1954
about 25 miles southwest of the dam. Several other minor earthquakes
?;;: occurred in the region, none closer nor more recent than that of

Stability Evaluation

Design drawings available for review show plan layout and cross-sec-
tions for the various structural elements comprising the dam-lock fa-
cility, but do not include information on the properties of the dam

14
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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. For the cross-section,
two cases were considered because of lack of clarity on the available
plans: the dam structure consists of the rubble section and but-
tresses or, the dam structure consists of the rubble section, but-
tresses, plus a ground level structural slab between buttresses. The
analysis also assumed the dam section to be a monolith possessing
necessary internal resistance to shear and bending occurring as a re-
sult of loading. It should be considered that in areas where dete-
rioration has occurred, the section dimensions would be less than in-
dicated by the plans with some adverse effect on the dam's structural
strength expected.

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

15
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The analysis indicate the dam is stable under normal operating condi-
tions, the 1/2 PMF and the PMF condition if the dam structure con-
sists of the rubble section plus buttresses, as is felt most proba-
ble. Unsatisfactory stability is indicated for the dam subject to
forces possible during normal operations and the PMF condition, ac-
cording to Corps of Engineers' evaluation criteria if the dam mono-
1ith includes a structural slab foundation for buttresses as well as
the buttresses and rubble section.

Critical to the analysis and resulting indication of stability are
the items of uplift water pressures acting on the base of the dam and
the relative permeabilities of the site's foundation rock. For the
“normal operating conditions" case, the analysis uplift force was
based on a full headwater hydrostatic pressure acting on the dam's
upstream corner and a zero 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 repre-
sents a condition that is significant in arriving at the computed
factor of safety against overturning.

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
f]ood]stage time period, because of expected low foundation rock per-
meability.

Further investigation is recommended to determine conditions within
the dam between buttress locations behind the rubble wall section, to
ascertain the structural integrity of the rubble wall and concrete
buttresses, to establish the presence or absence of a structural slab
foundation for the buttresses, and to detect seepage and uplift oc-
currences. This investigation should extend to inspection of the
area downstream of the dam under drawn down conditions to detect
signs of underdam seepage.

Repair of deteriorated concrete should be accomplished for the dam
spillway slab and abutment walls to prevent progressive deterioration
and possible adverse structural effects.

Locations of under-dam seepage noted in future investigative and re-
pair periods should be sealed.

Repair of deteriorated concrete in the navigation lock structure also
should be undertaken.

Information about noted deteriorations and seepage in the power sta-
tion structures on the west and east sides of the dam should be re-

layed to officials of the Niagara Mohawk Power Corporation, to enable
them to undertake corrective measures.

17
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7.1

SECTION 7 - ASSESSMENT/REMEDIAL MEASURES

DAM _ASSESSMENT

Safety

This Phase I inspection of Lower Fulton Dam at Lock 3 did not indi-
cate conditions which constitute an immediate hazard to human life or
property. However, the dam's spillway surface is very deteriorated
and could develop into a hazardous condition at some time in the near
future. The dam would be overtopped by 1/2 PMF flood, but can safely
discharge 43 percent of the PMF. Additional structural investiga-
tions are warranted to determine the spillway base conditions so that
the Corps of Engineers' Screening Criteria in regard to stability can
be assessed. An issue is the determination of the effective base
area of the spillway on which uplift pressure occurs. Through-the-
dam seepage is also suspected and a more thorough investigation of
the dam including the hollow interior portion is needed.

If uplift pressure is only under part of the spillway as believed to
be the most likely case, then the spillway is not considered seri-

ously inadequate, based on the Corps of Engineers' Screening Criteri-
a, since the spillway has been determined to be stable under the 1/2
P‘o }

The following additional and/or specific safety assessments are based
on the Phase [ visual examination, analysis of hydrology and hydrau-
lics, and structural stability:

1. The dam's concrete spillway is a composite masonry and concrete
structure consisting of the old overflow masonry dam capped with
a crest shaped concrete overlay. The downstream spillway is a
slab system supported by the old dam and concrete buttresses lo-
cated 15 feet on center (see Sketch in Appendix D). The slab
system of the spillway is severely deteriorated and eroded
across the entire width of the dam. In some areas deterioration
has occurred to a depth of 14-1/2 inches in slabs which have a
total depth of 18 inches. In one location a reinforcing bar is
partially exposed. Deterioration is most prevalent along con-
struction joints over the buttresses.

2. After the spillway was drawn down below the flashboards, con-
tinued flow was observed from a number of the slab system vents,
indicating through-the-dam seepage. This is most likely through
:he masonry dam which forms the submerged upstream face of the

am.

3. Both abutment walls of the spillway are severely eroded at the
waterline.

18
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4. The concrete surface on the lock walls show signs of seepage and
advanced concrete surface deterioration. The concrete is in
generally poor condition.

5. The mechanical equipment which manipulates the sluice gates is
in operating condition. Some teeth were missing in one of the
pinion gears which operates the gates.

6. No deformation of the alignment of the structure was noted in
the visual inspection.

Adequacy of Information

The information available is adequate for this Phase I inspection.
Design and construction information is limited to construction
plans.

Urgency

As previously described, the spillway base area which receives uplift
pressure needs to be determined in order to assess the stability of
the spillway. In addition, through the dam seepage was observed and
needs to be further evaluated. Further investigation of these items
should be undertaken immediately and completed within one year from
notification. Where this investigation determines that, due to
structural instability, a hazard to human life or property exists
according to the Corps of Engineers' criteria, repairs should be
undertaken immediately. Upon completion of the investigation phase,
construction should commence and the remedial work should be
completed within two years of notification.

Need for Additional Information

As stated above and in the Safety portion of this assessment, addi-
tional information and investigation of the spillway area is re-
quired.

7.2 RECOMMENDED MEASURES

The results of the aforementioned investigations will determine the
remedial measures required to obtain adequate dam stability and as-
sessment of through-the-dam seepage. This dam inspection and inves-
tigation has identified the following improvement needs:

1. Repair the spillway slab and verify the structural integrity of
the spillway section.

2. Inspect the interior of the dam to evaluate the condition of the

old masonry dam, to refine the stability analysis and to evalu-
ate the severity of through-the-dam seepage.

19




Repair the abutment walls which are severely eroded at the
waterline.

Repair the mechanical equipment which operates the sluice gates.

Investigate and repair the structural integrity of the lock
walls, particularly where the walls are attached or adjacent to
the spillway or where a hazard potential related to loss of life

or property is presented.
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APPENDIX A

FIELD INSPECTION REPORT
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CHECK LIST
HYDROLOGIC & HYDRAULIC
T ENGINEERING DATA

Elevations: Barge Canal Datum (USGS + 0.99 feet)

DRAINAGE AREA CHARACTERISTICS: 5100 (#) square miles.
ELEVATION TOP NORMAL POOL (STORAGE CAPACITY) ges Sorgon ¥/ fLoSho0aEts rds 33475 |
ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY): e
ELEVATION MAXIMUM DESIGN POOL: g ,
ELEVATION TOP DAM: 342.6 '
CREST:
Nav. Season w/flashboards 335.5
a. Elevation yinrer Season w/o flashboards 334.75
b. Typ. :
c. Width See report for crest shape. i
d. Length S0Y |
e. Location Spillover
f. Number and Type of Gates 4
OUTLET WORKS:
S‘misghciani;.,”de (under design) existing 2900 cfs (to be
a. Type 1,000 cfs Fulton Side.
b. Location Granby-west side of river; Fulton - east side of river
c. Entrance Inverts e
d. Exit Inverts i

e. Emergency Draindown Facilities Limited use throueh power house
Reservoir cannot completely drawn-
down. Cannot drawdown through locks with-

HYDROMETEOROLOG ICAL GATES: out damage to gates.
a. Type —
b. Location v,
c. Records RS
MAXIMUM NON-DAMAGING DISCMARGE: Significant damage 50,000 cfs
Recreational hazard at o

or normal operating condition




APPENDIX B

PREVIOUS INSPECTION REPORTS/RELEVANT CORRESPONDENCE




! e 2 3 c 04 4 wlils Ve
” U's.

i L‘.S.
¥ Lower Poui 30r.C Upp-r Mite= Sill 322.0
§ Ugler Pual 35000 Low:r Mitr- 3ill £75.00
O X ¥ Fasv o
Liwe - Nea gate roller on N.E. Gate
19%0 - ancnzrs for “A" frames installed,

Fips fence erectea along c. wall 2f lock on raceway side.

Steasl stilrways erected at N. <nd of lock. New walks on lack 3

il - L.Ck unaatered and short sections of rails installed in the N.A.
well. MNew l¢ x 12 timber placed on & wall just So, of Lk.

{ Lock signal light system installed.

1912 - replaced both lower wheels on uppor left valve.

1933 - Mar. - Unwatered=-new wheels on upper. and lower Rt. valves, 2-10 ft. & 2-20 ft.
sections of new rails in lower left valve, corner on counterw-ight
side broke off and we placed plates on face of culvert wall and w~eloed
tiem to rail (west side) placed equalizers on both upper valves.
May - Upper left valve would not seat. Placed needle dam in upper end burned
side seal strips and rails placed a 1" x 6" plate and bolted same
to bottom casting to prevent sides from closing in.
1935 - Pumped & overhauled.
1
43 - Upper end of lock overhauled.
L )44 - New cables laid from Lock 2 to Lock 3.
1945 - Light poles cut down - New lamp installed.
46 - Valve replaced - culvert gratings repaired.
47 - Motors on W, side of lock overhauled. One upper valve replaced.
1949 - Lock completely overhauled & rewired. New wood floor installed in
lockhouse.
"l - New lockhouse, rewired motor panels.
1953 - Gate & valve motors W. side of lock overhauled. Replaced rub sticks, :
boxed in all heat runs & insulated same. Installed storm windows
for lockhouse.
] 454 - Replaced worn out rub sticks on gates. New conc. post cable -
guard rail along raceway. |
55 - Refurbished grids from gate & valve motors.
96 - Installed timbers on approach wall. Reshingled storehouse roof.
| 1957 - Unwatered = Up & Low gates scraped & painted. Reconditioned valves
installed. Strips welded on seating rails, £ bars repaired, Siils {
& Mitre posts repaired. New rub sticks. City water installed o '
lockhouse. Oil furnace installed, lockhouse & powerhouse. Lock
ladders rebuilt. Rub sticks replaced. New walk for cable bridge.
H8 - 160' conc. poured on E, wall between Lk. H2 & H#3, rcmoved old 3ate house.
Aﬁg - COl'lu'lCt UOS- lwg slll' lont‘do
1960 - Motors at lower end overhauled, steel railings repaired & welded.
, 82 - Stack lights on motor cabinets rewired, 8 motor control panels rewirod.

New water line installed, motors & grids repaired.




NG o i

s{uou (CONTD.
1963 - Addition to lu.khouse constructed to houss motor gen. set. New upper
: valves, rails, cupwheels and chains. Repaired up gates & anchor
J;b4 arms adjusted miter timbers.
New trash racks on upper culver.
3 Generator relocated.
| 66 Pumped for winter - conc. repairs to up. approach wall, valve over-
. haul, gates painted - new seals, rubsticks, conc. repairs to lock
culvert & old buffer beam recess, parking area repaired.
Resurfaced top & face of 300' up rt. approach wall, resurfaced top
of rt. lock wall, plated gate recesses, built new buffer beam slots.

L B R T
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GENTLEMEN:

This dam is situated upon the. ... £ X g 4.
AlGGa. YV

in the Town ol raalbaf ... 50, o -
wbowt AALZ:.. ... .. ... #ew;the Villegesse Cityof. . . . .

(S1ate Gistence) : '
The distance...... m&unthcdnm.mthe..w... -

(T o Gowm) (Give name of nearest frugertam stroam or of

is about. .. ‘ Mf_
The dam is now owhed by.... Neerr

and was built in or about the yeu/fl

g * . m——

As it now stands, the spillway portion of this dam is built of 4
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of the dam is......... A - ........and under the remaisiing portions sud
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APPENDIX C

HYDROLOGIC AND HYDRAULIC COMPUTATIONS
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Figure C-1
Figure C-2
Figure C-3
Figure C-4
Figure C-5

Figure C-6
Figure C-7
Figure C-8

Table 1-1

HYDROLOGY

Watershed - Oswego River Basin

Principal Drainage System

Facilities (Water Management)

Storm Pattern June 20-25, 1972

HEC-1 Derived Discharge-Frequency Curve By
". Y. s. D. E. c.

Basin Model iutc-l Sub-Basins and Sub-Areas

Basin Model (HEC-1) Flood Routing System

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

Physical Characteristics of Lakes in the Basin
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Line of equal precipitation, in inches
idashed where poorly defined)

. {
0 SOKILOMETRES f..W..\. =y u
NEW YORK i
Ll o :
*
e oae s 1 808 600, 1987 /
Figure 3.--Precipitation in New York, (Adapted from map furnished by

A. B. Pack, Climatologist, Natlonal Weather Service, Ithaca, New York.)




_EXCEEDENCE FREGQUELCY PER 100 YEARS
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EXCEEOENCE INTERVAL i) YEARS

NOTE: DISCHARGSE - FREQUEWCY CURVE COMVERTED FROM STAGE -
FREQUECY CURVE, USIIG STAGE -DISCHARSE RATING CURVES

OEVELOPED By D.E.C.
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