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S. Aim ENGINEER DISTRICT, HEW v 2K
M 26 FEDERAL PLAZA

NEW YORK, NEW YORK 10007
+ & DCT 1978

_ NANEN-F

Honorable Hugh L. Carey
Governor of New York
Albany, New York 12224

Dear Governor Carey:

The purpose of this letter is to inform you of a clarification of the guide-
lines used by this office in assessing dams under the National Program of
Inspection of Dams. :

Office of the Chief of Engineers has recently provided a clarification that
dams with seriously inadequate spillways are to be assessed as unsafe, ron-
emergency, until more detailed studies prove otherwise or corrective measures
are oompleted.

The following dams in your state have previously been assessed as having
seriously inadequate spillways, with capability to pass safely only the per-—
centage of the probable maximum flood as noted in each report. They are now
to be assessed as unsafe:

I.D. NO. NAME OF DAM

N.Y. 59 Lower Warwick Reservoir Dam
N.Y. 4 Salisbury Mills Dam

N.Y. 45 Amawalk Dam

N.Y. 418 Jamesville Dam

N.Y. 685 Colliersville Dam

N.Y. 6 Delta Dam

N.Y. 421 Oneida City Dam

N.Y. 39 Croton Falls Dam

N.Y. 509 W . Chadwick Dam (Plattenkill)
N.Y. 66 Boyds Corner Dam

N.Y. 397 Cranberry Lake Dam

N.Y. 708 Seneca Falls Dam

N.Y. 332 Lake Sebago Dam

N.Y. 338 . Indian Brook Dam

N.Y, 33 Lower (S) Wiccopee Dam (Lower

Hudson W.S. for Peekskill)
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NANEN-F
Honorable Hugh L. Carey

I.D. NO. i NAME OF DAM

N.Y. 49 Pocantico Dam

N.Y. 445 Attica Dam

N.Y. 658 Cork Center Dam
N.Y. 153 Jackson Creek Dam
N.Y. 172 ~ Lake Algonquin Dam
N.Y. 318 Sixth Lake Dam
N.Y. 13 Butlet Storage Dam
N.Y. 90 Putnam Lake (Bog Brook Dam)
N.Y. 166 Pecks Lake Dam
N.Y. 674 Bradford Dam

N.Y. 75 Sturgeon Pool Dam
N.Y. 414 Skaneateles Dam
N.Y. 155 Indian Lake Dam
N.Y. 472 Newton Falls Dam
N.Y. 362 Buckhorn Lake Dam

The classification of "unsafe" applied to a dam because of a seriously in-
adequate spillway is not meant to oconnote the same degree of emergency as
would be associated with an "unsafe" classification applied for a structural
deficiency. It does mean, however, that based on an initial screening, and
preliminary computations, there appears to be a serious deficiency in spill-
way capacity so that if a severe storm were to occur, overtopping and failure
of the dam would take place, significantly increasing the hazard to loss of
life downstream from the dam.

Consequently, it is advisable to implement the recommendations previously
furnished in the reports for the above-mentioned dams as soon as practicable.

It is requested that owners of these dams be furnished a copy of this letter
and that copies be permanently appended to all reports previously furnished
to you.

Sincerely yours,

CILARK H. BENN
(olonel, Corps of Engineers
District Engineer
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PHASE I REPCRT

NATIONAL DAM SAFETY PROGRAM

BRIEF ASSESSMENT OF GENERAL CONDITION

AND

RECOMMENDED ACTION

Name of Dam: Lake Algonguin Dam

Owner: Town of Wells
State Located: New York
County Located: Hamilton
Stream: Sacandaga River

Date of Inspection: 19 July 1978

Insgection Team: Converse Ward Davis Dixon
91 Roseland Avenue, P. O. Box 91
Caldwell, New Jersey 07006

Based on our visual inspection, a review of
the available engineering data, and calculations performed
as part of this study, the Algonguin Lake Dam is judged
to be in generally good structural condition and function-
ing satisfactorily at this time. Our hydrologic and hy-
draulic computations, however, indicate that the overflow
spillway cannot pass the Probable Maximum Flood (PMF)
without the dam being overtopped. Therefore, based on
the screening guidelines established by the Department
of Army, Office of the Chief of Engineers (OCE), the spill-
way capacity is rated as inadeguate. In addition, the
spillway is considered seriously inadequate since all
the conditions established by the OCE guidelines for de-
termining seriously inadequate spillway capacity are sat-
isfied. Since this assessment was based on OCE screening
criteria and approximate computational techniques, a de-
tailed hydrologic and hydraulic evaluation of the water-
shed and gravity/spillway-gate/sluiceway structure should
be performed by the use of more precise and sophisticated
methods and procedures. Following such an investigation,

il




the need for, and type of, mitigating measures should be
determined. Until such a study is completed and the spill-
way adequacy established, around-the-clock surveillance

Of the dam should be provided during periods of unusually
heavy precipitation. '

Our assessment of the general physical condi-
tion of the Lake Algonguin Dam has led us to make the
following recommendations:

1. The efficiency of the upstream clay blanket, heel cut-
off walls, and foundation drainage blanket to reduce
uplift pressures should be determined. This would
require field measurement of uplift pressure, by pie-
zometers, for example, for specific elevations of the
headwater. This study should be performed as soon as
practicable, preferably within one calendar vear.

2. Appropriate steps should be taken to stop or control
seepage through the earthen fill at the left abutment.

3. All cracked, spalled and deteriorated concrete on the
left abutment retaining walls, and elsewhere on the

gravity/spillway and gate/sluiceway structure and right

abutment should be repaired.

4. Repairs to the inoperative gate should be completed as
soon as possible, certainly before the end of this
year.

5. An emergency warning system should be formulated and
officially presented to local police authorities as
soon as possible, preferably within one calendar vear.

6. A specific program for normal operation of the dam
should be formulated and followed.

7. A specific program for periodic maintenance of the
dam and its operating equipment shcould be established
and implemented.

Unless otherwise noted, all recommendations
should be implemented as soon as practicable, preferably
within the next three years.
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Respectfully submitted,
CONVERSE WARD DAVIS DIXON

(‘t&ﬁ&ﬂh“L‘Z!jzkaﬂLQ?‘h

Edward A, Nowatzki, Ph.D., P.E.
Gary S. Salzman, Plh:*ff N

Date: 19 September 1978 % 'y %

Approved by: 12%( T

Colonel Clark H. Benn
New York Distri’ct Engineer

Date: 27 &'/Zj'ﬂém /77/
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SECTION 1

PROJECT INFORMATION

1.1 General

a. Authoritz

The authority to conduct this Phase I inspec-
tion and evaluation comes from the National Dam Inspection
Act (P.L. 92-367) of 1972 in which the Secretary of the
Army was authorized %o initiate, through the Corps of Engi-
neers, a program of safety inspections of non-federal dams
throughout the United States. Management and execution
of the program within the State of New York has been under-
taken by the New York State Department of Environmental
Conservation (NYSDEC).

ns Purgose

The primary purpose of the inspection is to
evaluate available data and to give an opinion as to whether
the subject dam constitutes a hazard to human life or prop-
erty.

1.2 Description of Dam and Appurtenances

The Lake Algongquin Dam was built in 1958-1959,
replacing a dam built in 1924 and partially reconstructed
in 1949. It is a concrete gravity/spillway structure ap-
proximately 239 feet long from abutment to abutment, in-
cluding a 66-foot long gate and sluiceway structure near
its center. The dam is 18 feet high from spillway crest
to bottom of base slab; it is approximately 17 feet high
from spillway crest to the top of the clay blanket upstream.
The right spillway section is 88 feet in length, and the
left spillway section is 85 feet in length.

The gate and sluiceway structure consists
of three vertical lift roller gates, 12 feet high by 19
feet long; a reinforced concrete sluiceway whose crest
is 11 feet lower than the crest of the spillway sections;
and four piers spanned by an operating platform that con-
tains the gate lift controls. The platform is approximately
139 feet above the crest of the dam. Access to the cperatin
platform is obtained only from the right abutment via a
steel truss walkway that extends to pier #l1 (the piers are
numbered consecutively from 1 to 4, starting from the right
pier).
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There 1s a l4-foot thick, 9-foot wide con-
ete apron downstream, that extends for the entire length
the dam. The apron is followed downstream by a 3x-foot
@ concrete end sill that also extends for the entire
ngth of the dam. The sill supports 3-foot by 4-foot by
-foot high triangular baffles spaced on l0-foot centers.
wnstream from the end sill, there are approximately 30
et of heavy rip rap followed py 20 feet of boulder paving.
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The 1958 design drawings indicate that the
reinforced concrete base slab of the dam is underlain by
a 6-~inch thick "select gravel" drainage blanket. In addi-
tion, at approximately 13k feet from the upstream face
of the dam, there is a gravel filter drain running the
length 0of the dam. Pressure release in thils system is
provided through 2-inch diameter pipe weeps located over
the drain at 6-foot centers along the length of the dam.
A similar drainage system exists beneath the apron and
end sill, except that the drainage blanket is 1 foot thick.
The filter drain and weeps are located approximately 12%
feet farther downstream from those of the main dam section.

The dam is anchored by l-inch diameter steel
dowels on l-foot centers along its length at the upstream
end, to a concrete cutoff wall that had been built as part
Of the criginal dam in 1924. The cutoff wall extends about
5 feet below the bottom of the base slab, and is approxi-
mately 1-3/4 feet thick. At the time of the construction
of the present structure, steel sheet piling was driven
adjacent to and upstream of the existing cutoff wall to
a depth of 25 feet below the bottom of the base slab or
to the top of rock, whichever was shallower.

The right and left abutments are reinforced
concrete retaining walls that had been built as part of
the original dam in 1924. The present structure is appar-
ently not structurally kxeved into these walls (Refer to
Plate VIII). The joint at each abutment is a standard
cork-typre expansion joint with a rubber waterstop.

Each gravity spillway section consists of
two monolithic concrete sections, approximately equal in
size, xeved to each other and to the reinforced concrete
base slab horizontally:; adjacent sections are keved to
each other vertically. There are two longitudinal con-
struction joints with keys in each of the monolithic sec-
tions, one between the two parts of each monolith, and
one at the base. The base slab sections are keyed to each
other transversely (directicn perpendicular to the axis
cf the dam). The apron and sill secticons are keved to
each other longitudinally, and to themselves, transversely.
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The apron is keyed to the base slab longitudinally. The
right and left gravity sections are doubly keyed vertically
to piers 1 and 4, respectivelvy.

b. Location

The dam is located on the Sacandaga River
just south of the Town of Wells, in Hamilton County, New
York. The location of the dam is shown on Plate I, which
was reproduced from the USGS l5-minute Quadrangle Sheet
of Lake Pleasant, N.Y., N43°15'00", W74°15'00".

c. Size Classification

The dam is classified as "intermediate"
(storage = 1200 acre-feet; height = 17 feet).

d. Hazard Classification

Because there is a New York State summer
campsite about 2 miles downstream of the dam, and because
there are a number of homes close to the banks of the
Sacandaga River between the campsite and the dam, the
hazard classification for the subject structure is con-
sidered "high".

e. Qunership

Town of Wells
Wells, New York

£ Purpose

The primary purpose of the dam is to create
a lake for recreational use. According to the Application
for the Construction of a Dam, filed in 1958 (Refer to
Appendix E), a secondary purpose of the dam is to provide
an auxiliary water supply for the Town of Wells.

g. Design and Construction Historv

The dam was designed for the Town of Wells
in 1958 by the firm of Erdman, Anthony and Hosley,
Rochester, New York, to replace a wooden crib structure
that had been built in 1924. The original dam had been
repaired and partially reconstructed in 1949 following
a breach of the right abutment on 31 December 1948 (Refer
to Morrell Vrooman Engineers Report of August 1949 ~ Ap-
pendix E)., The 1958 design drawings and drawings by the
firm of Morrell Vrooman Engineers, Gloversville, N.Y.,




relating to the 1949 repairs and reconstruction, are on
file with the New York State Department of Environmental
Conservation (NYSDEC). Some of these drawings are pre-
sented as Plates III through VIII in this report. There
was no other formal design and/or construction history
available.

h. Ncrmal Operational Procedure

There are apparently no formal operational
procedures. We were informed by Mr. John Orr, Town of
Wells Supervisor, that the lake level was maintained ade-
quatelyv by the overflow spilliway, and that the gates were
infrequently opened, usually only to drain the lake for
emergency or unusual situations (e.g., last year, the
lake was drained to search for the body of a man suspected
to have drowned).

The gates are electrically driven, and were
manufactured by ARMCO Drainage and Metal Products, Inc.,
Denver, Colorado, model number LO42-3456C. The control
panel for the right and center gates is located on shore
at the right abutment (Fig. 1, Appendix D). The electri-
cal supply to the gate platform is also controlled from
this panel. The right and center gates are raised or
lowered at a rate of approximately 6 inches per hour.

A portable electric motor is used to raise or lower the
left gate at a rate of approximately S5 feet per hour (Fig.
2, Appendix D). The left gate cannot be operated unless
the other gate controls are shut off; however, there is
an on-off switch on the gate control platform near the
left gate stand.

It appears from correspondence on file with
NYSDEC that operating procedures are haphazard, and could
result in damage downstream if not regulated carefully
(Refer to Appendix E for correspondence between citizens
of the Town of Hope and NYSDEC between 8 January and 30
January 1978).

1.3 Pertinent Data

a. Drainage Area

The drainage area is approximately 261 square
miles according to the Application for the Con-
struction of a Dam, State of New York Department
of Public Works, dated 31 July 1938,




Discharge at Damsite

Maximum known flood at damsite: 20,000 cfs (es-
timated based on flow data from gaging station
on Sacandaga River near Hope, N.Y.).

Design discharge: 17,300 cfs (with gates fully
open, and 3% feet of water over spillway).

Total spillway capacity at maximum pool elevation
with gates shut: 9,400 cfs (approximate; assumes
gate section acts like sharp crested weir).

Total spillway capacity at maximum pool elevation
with gates open: 24,000 cfs (approximate; assumes
gates are fully open).

Elevations (feet above MSL)

Top of dam: 986.84.

Maximum pool (top of abutments): 992.0.
Normal pool (spillway crest): 986.84.
Gate sills: 975.84.

Top of gates (when fully closed): 987.84,
Top of piers: 1004.84.

Top of gate platform grating: 1005.97.
Top of downstream apron: 970.84,
Streambed downstream of end sill: 971%,
Top of end sill and rip rap: 971.34.
Bottom of base slab: 968.84.

Reservoir

Length of maximum pool: unknown.

Length of normal (recreational) pool: 1k miles
(approximate) .

Storage gacre-feet)

Normal (recreational) pool (spillway crest):
1200.
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Maximum pool (top of abutments): 2700 (approxi-
mate) .

Reservoir Surface (acres)

Normal (recreational) pool (spillway crest):
275,

Maximum pool (top of abutments): 300 (approxi-
mate) .

Dam

Type: Concrete gravity; two ogee-type spillway

sections separated by a 66-foot long gate struc-
ture. Left spillway, 85 feet long; right spill-
way, 88 feet long.

Length: 239 feet (including gate structure).
Height: 17 feet.

Top width: Spillway section ogee~type rounded
crest, nominally 6 feet from base of upstream
slope at crest to downstream face.

Side slopes: Vertical upstream; curved down-
stream, slope approximately 5-7/8 horizontal
to 12 vertical.

Apron: 9 feet wide downstream of main dam sec-
tion.

End sill: 3% feet wide downstream of apron.

Cutoff: Concrete cutoff wall approximately 1-3/4
feet thick extending to a depth of about 5 feet
below bottom of base slab at upstream end of dam.

Steel sheet piling adjacent to and up-
stream of concrete cutoff wall to maximum depth
of 25 feet below bottom of base slab.

Baffles: 4 feet long x 3 feet wide x 1% feet
high triangular concrete baffles spaced at l0-foot
centers on end sill.

Drainage: 6-inch thick "select gravel" blanket
under main dam section; l-foot thick "select
gravel" blanket under downstream apron and end
sill.
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Two filter drains with weep pipes,
one row each under main section and apron.

Diversion and Regulating Tunnel
None.
Spillway

Type: Concrete gravity, ogee.

Length of weir: right spillway section, 88 feet.
left spillway section, 85 feet.

Crest elevation: 986.84.

Gates: None.

Piers: None. The right and left spillway sec-

tions are keyed into piers 1 and 4, respectively,
of the central gate structure.

Regulating Qutlets

Type: Three vertical lift roller gates.
Dimensions: 12 feet high by 19 feet long.

Closure: Electrically from control panel at right
abutment or from gate platform on piers above
gates. The gates can also be operated manually.

Access: To gates, from downstream,

Access: To controls, at right abutment, or via
steel truss walkway from right abutment to plat-
form on piers above gates.

Qther Features

Immediately downstream of end sill, there are

30 feet of large stone rip rap and 20 feet of
boulder paving. There is a natural rock outcrop
in the center of the River just downstream of
the boulder paving.
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SECTION 2

ENGINEERING DATA

2.1 Design

There was a moderate amount of structural
design data available for the subject dam and its appur-
tenant structures; there were very little hydraulic/
hydrologic data available. The sources of the available
data are:

a. Application for the Construction of a Dam, filed
with State of New York Department or Public Works, on 31
July 1958 (Refer to Appendix E). This document, the 1924
application for construction of the original structure,
and the 1949 application for its repair, are all on file
with NYSDEC.

b. Three drawings dated August, 1949 by Morrell
Vrooman Engineers, Gloversville, N.Y., regarding the re-
pair and reconstruction of the original structure. These
drawings also relate to the present structure since the
right and left abutments, and the concrete cutoff wall
of the original structure, were incorporated into its
design., Plate II is a portion of one of these drawings,
showing in plan the location and extent of the right and
left abutment walls.

¢. A brief report dated August 1949 by Morrell Vrooman
Engineers entitled Report on Repair and Remodelling of Dam
No. 544, Town of Wells, Hamilton County, New York. This
report contains a general history of the original structure,
some information and comments concerning flcod flows, and
a proposal for repair of the structure.

d. A set of eight design drawings for the present
structure by Erdman, Anthony and Hosley, Consulting Engi-
neers, Rochester, N.Y. The set is dated 19 June 1958 and
contains the following drawings:

1) General Plan (1l drawing - Plate III)

2) Spillway Cross-Section (1 drawing - Plate IV)
3) Stability Diagrams (1 drawing - Plate V)

4) Pier Details (2 drawings - Plates VI and VII)

S) Walkway Details (1 drawing)
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6) Miscellaneous Details (2 drawings - Plate
VIII)

This set of drawings is on file with NYSDEC and with the
Supervisor, Town of Wells. Only those drawings that con-
tain useful information for the purpose of this report
are reproduced herein.

There were no structural design or hydraulic/
hydrologic computations available for the present structure.
There were some computations for the design of the counter-
fort retaining walls along the right abutment of the origi-
nal dam. Since a portion of that structure was used as
the right abutment of the present structure, those computa-
tions were checked and found to be satisfactory. They are
included in Appendix E of this report.

2.2 Construction

There were no formal construction records
available for either the original construction in 1924,
the repairs done in 1947, or the construction of the
present structure in 1958/1959,

243 Ogeration

There were no formal records available of
operation of the subject dam or of flow discharges at the
damsite. There is a USGS gaging station near Hope, N.Y.,
about 3% miles downstream of the damsite on the Sacandaga
River. Records dating at least as far back as 1913 are
available for that location, but measurements there include
flows from both the east (Lake Algonguin) and west branches
of the Sacandaga River. The west branch confluence with
the Sacandaga River lies downstream of the subject dam.
(Refer to Morrell Vrooman Report of August, 1949 - Appendix
E.)

In the recollection of Mr. Orr, the Town of
Wells Supervisor, the maximum height of water over the
spillway since construction of the dam in 1958 was about
2% feet above spillway crest (about half the way up the
left and right abutment walls). He did not recall whether
or not the gates were opened at that time. This would
correspond to a flow of approximately 3200 cfs if the gates
were shut, and a flow of 15,400 cfs if the gates were fully
opened.




2.4 Evaluation

a. Availability

Engineering data were provided by the New
York State Department of Environmental Conservation (NYS~
DEC) and by the Town of Wells Supervisor, Mr. John Orr.
The data provided by Mr. Orr had already been obtained
from the NYSDEC, and consisted of the eight design draw-
ings of 1958. Mr. Orr did arrange to have a gate tender
at the site to open and close the gates (Fig. 2, Appendix
D) on the day of the inspection, and attempted to have
the Town Engineer, Mr. Paul Clairmont, present to answer
any technical questions; Mr. Clairmont was not able to
come.

B Adeguacv

The nature and amount of available engineer-
ing data are adeguate to make a satisfactory assessment
of the structural stability of the subject dam.

The available hydraulic/hydrologic data are
not adequate to perform a detailed analysis of the dam's
ability to pass the recommended Spillway Design Flood (SDF)
as contained in Recommended Guidelines for Safety Inspec-
tion of Dams, Department of the Army, Office of the Chief
of Engineers. Conseguently, the assessment presented in
this report is founded on approximate solutions based on
data contained in Upper Hudson and Mohawk River Basins
Hydrologic Flood Routing Models (October 1976), a report
prepare% for the Department of the Army, New York District,

Corps of Engineers, by Resource Analysis, Inc.

In general, there is no reason to gquestion
the validity of any of the data obtained from the sources
listed in Section 2.1. Because of an apparent discrepancy
between the size of the drainage area as reported on the
1958 application for construction and in the Corps of Engi-
neers hydrologic model study, the drainage area was identi-
fied on a composite of USGS gquads and determined by planim-
eter to be 224 square miles. This corresponds closely to
the value (261 sq. mi.) given in the application for con-
struction and represents approximately 60% of the area
of Subbasin 46 (377 sg. mi.) of the Upper Hudson River
Basin given in the Corps of Engineers report. The value
of 261 square miles was used in the hydrologic computations.
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The only other questionable items of informa-
tion are the value of the sliding coefficient of friction
between the concrete base slab and the gravel underdrain
contained on Plate V. The value as given seems unrealis-
tically high, and could lead to higher factors of safety
with regard to sliding than probably exist. This was con-
sidered in the computations and evaluation performed for
this study.

2.5 Geology (performed for this study)

a. General Geologv

The lake and damsite are located in Hamilton
County, N.Y. The damsite is in the general vicinity of
the contact between the Beekmantown and Saratoga Springs
Group, Theresa and Hoyt formations (dolomites, limestones
and sandstones); and the Trenton and Black River Group
(limestones). The bedrock ranges in age from upper Cambrian
to lower Ordovician.

There are normal faults within one mile of
the dam on both the east and west sides, with the lake
in the downthrown position. With this fault pattern, there
is a potential for fault block movement. There is also
a reported linement running north-south very near the dam.

The region has suffered glaciation during
the Wisconsin stage, and a thin veneer of glacial deposits
mantles the bedrock. The region is part of the glaciated
Adirondacks.

b. Site Geologv (Interpreted from stereo-pair air
photos)

The soil cover immediately adjacent to the
lake appears to be thick (> 10 feet); however, rock rises
sharply to the east, south, and west. The rocks are meta-
sediments, possibly folded. There is a rather large normal
fault traceable the full length of the photos about 9,500
feet east of the dam. The lake is on the downthrown side.

The lake slopes are gquite flat for a short
distance and then rise rapidly due to high rock. There
1s a delta being built up on the west shore of the lake
inlet with indications of siltaticn about 800 feet down-
stream of the delta.

Downstream of the dam, there may be boulders,

or siltation, at the fold axis of the first downstream
meander; there are boulders on the downstream slope of

-1l1l-
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the second meander downstream of the dam. The upstream
channel is currently forming an oxbow in the wider flood

olain.

There were no geologic features (stratifica-
tion, faults, cavities, etc.) detected or suspected that
could be expected to affect the dam or its appurtenant
structures adversely.
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SECTION 3

VISUAL OBSERVATIONS

3.1 FEindings
a. General

The general appearance of the dam and its
appurtenant structures suggests that the structure was
formally engineered and that it has been maintained sat-
isfactorily since its construction in 1958/1959. The Town
of Wells built the dam out of its own funds, and currently
maintains and operates it. In an interview with Mr. Nelson,
a seasonal resident whose mcobile home is near the left
abutment, we discovered that there may be some gquestion
about ownership of property which provides the most ready
access to the left abutment. Subsequent discussions with
Mr. Orr revealed that he had no knowledge of such an owner-
ship problem and that he doubted that such a problem exist-
ed. This is a matter which may require clarification.

At the start of the inspection, water was
flowing over the spillway at a depth of 3% to 4 inches.
With the opening of the two operable gates, the water
level dropped below spillway crest elevation, so the down-
stream face of the spillway could be inspected and joints
checked for leaks. Before the end of the inspection, the
gates were clcsed and water began to flow over the spill-
way section again.

b. Dam

The gravity/spillway sections of the dam ap-
peared to be in generally good condition, with only minor
erosion on the crest and downstream faces (Figs. 3, 4 and
5, Appendix D). Some moderate structural cracking was
noticed on the downstream face of the right monolith of
the left gravity/spillway section near its junction with
pier 4 (Figs. 4 and 5, Appendix D). No leakage was ob-
served coming through the cracks. A large spall was ob-
served on the crest of the right gravity/spillway section
at its junction with the pier 1 key (Fig. 6, Appendix D).

The monolithic and construction joints appeared
to be in generally good condition; the monolith joint of
the left gravity/spillway seemed to be slightly open. The
para-plastic caps on the cork-sealed expansion joints be-
tween the gravity/spillway sections and the left and right
abutments appear to have been eroded away. The same is




true for the joints between the gravity/spillway sections
and piers 1 and 4. The joints, however, did not seem to
be leaking.

With the lowering of the lake, flow over the
right spillway section was observed to cease slightly be-
fore flow over the left spillway section, suggesting that
the two sections may not be vertically aligned. The amount
of offset, however, is very small (less than % inch).

¢c. Appurtenant Structures

1) Gates and Gate Control Structure

At the start of the inspection, all three
gates were shut. A slight amount of leakage was noted
coming from beneath each gate. (See Overview Photo.)

On the day of the inspection, the right gate was inoper-
able because the lift motor was down for repairs. The
middle gate was raised about l% inches in 15 minutes from
a switch in the control panel at the right abutment area
(Rafer to Section l.2h and Fig. 1, Appendix D). The left
gate was raised a total of about 4 feet in approximately
45 minutes by an operator with a portable electric motor
(Fig. 2, Appendix D). This was done in order to lower
the lake level below spillway crest elevation so that the
downstream face of the spillway could be inspected. The
left and middle gates and gate controls functioned satis-
factorily and, except for some rust on the lift arms, they
appeared to be in good condition and generally well main-
tained.

The steel frame and grates of the gate con-
trol platform atop the gate structure piers, and the steel
truss access walkway over the right spillway section, ap-
peared to be in generally good condition (Figs. 2 and 20,
Appendix D). The walkway from the left abutment to pier
4, as shown on the design drawings (Plate III), was never
built, although the foundations are in rplace.

The concrete portions of the gate control
structure appeared to be in satisfactory condition. Minor
erosion was observed on the sluiceway and up t0 a height
of about 3 feet above the sluiceway on each of the piers.
There was a large spall on the right wall of pier 4 and
some moderately sized spalls on piers 3 and 4 (Fig. 4,
Appendix D).

2) Apron and End Sill

The apron and end sill appeared to be in
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generally good condition, with some minor erosion of sur-
face concrete. Drain weeps were clearly visible and no
water was noticed flowing from them. In fact, a small
vortex was noticed going into one of the drains of the
concrete apron after the gates had been shut and the tail-
water had dropped, and before flow had resumed over the
spillway. The concrete bhaffles were very effective in
dissipating energy when the gates were opened (Figs. 7

and 21, Appendix D).

3) Abutment Walls

The upstream wingwall of the right abutment
appeared to be in generally good condition. A makeshift
staff gage was located just upstream from the wingwall
(Fig. 8, Appendix D).

There was a patched crack in the sidewall
of the right abutment, near the spillway, running from
the base of the wall up to its top (Fig. 9, Appendix D).
A section of the wall near the junction of the spillway
and apron was badly spalled (Fig. 9, Appendix D) and steel
was exposed. There was also a weep hole in the wall that
apparently had been flowing for some time since there was
a definite water stain on the wall (Fig. 9, Appendix D).
The concrete of the wall pedestal was moderately eroded,
especially at and below the water line.

The left abutment appeared to be in generally
pocor condition. The upstream wingwall (perpendicular to
direction of flow) had a vertical crack that extended
transversely over the top of the wall. There was a slight
displacement of the wall upstream. The edge of the wing-
wall was badly cracked and spalled, and a reinforcing bar
was clearly exposed (Fig. 10, Appendix D). The left abut-
ment sidewall (parallel to direction of flow) was moder-
ately eroded at and below the spillway water line. There
were large areas that had apparently been patched recently.
Seepage was occurring from a large spall about 5 feet down-
stream of the gravity/spillway joint and approximately
2/3 of the way from the top (Figs. 1l and 12, Appendix
D). There was also a large spall at the junction cf the
sidewall and downstream wingwall near the base (Figs. 11l
and 13, Appendix D). Water was seeping through the spall,
and reinforcing steel was clearly visible. The concrete
at the base of the sidewall was moderately eroded below
the water line.

The abutment section of the downstream wing-
wall was likewise observed to be leaking and badly spalled;
the wire mesh reinforcing was clearly exposed (Figs. 14 and
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15, Apprendix D). The structural concrete beneath the wire
mesh appeared to be badly eroded. Erosion was also noted
at the base of the wingwall below the water line.

The retaining wall that extends for about
150 feet farther downstream of the downstream wingwal!
was seriously spalled and eroded; in scme areas it had
almost completely deteriorated (Fig. 16, Appendix D).

Significant seepage was observed flowing over
the top of the downstream wingwall (Fig. 14, Appendix D),
through the spalls in the sidewall and downstream wingwall,
and from weep pipes built into the wingwall and retaining
wall downstream of the left abutment (Fig. 17, Appendix
D). This seepage was apparently coming through the earth
embankment retained by the abutment walls.

d. Foundation

The foundation of this structure was not
visible. Design drawings show a "select gravel" drainage
blanket immediately below base slab. Soil boring data .
Plate III) indicate that the blanket is probably founded -
on a layer of sand, gravel and inorganic silt. '

e. Reservoir Area

Lake Algonguin is in the Town of Wells. There
are many homes and commercial buildings along the eastern
shoreline. The western shoreline is also developed, but
not as heavily as the eastern shoreline. State Highway
30 bridges the lake at its northern end. In general, the
slopes are shallower than about 1 vertical to 8 horizontal
along the shoreline, but steepen quickly to about 1 verti-
cal to 3 horizontal within 1000 feet of the lake.

£. Downstream Channel

The downstream channel is about 300 feet wide
and contains many large boulders (Fig. 18, Appendix D).
There is a rock formation approximately 100 feet downstream
in the center of the Riverbed that is apparently a bedrock
outcrop. The State Highway 30 bridge crosses the channel
about 500 feet downstream of the dam, and does not appear
£t0 be a serious constriction. It was observed, however,
that the upstream wingwall of the right abutment of this
bridge was displaced laterally upstream by about 5 inches
along a large vertical crack near its center.

There are three houses and a tent downstream |
of the bridge that may be affected by extremely high flows. !
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One of the houses, and the tent, were immediately adjacent
to the River. A lumber company is located in the flood
plain, but the premises appeared to be abandoned; this
facility would probably be sericusly damaged in the event
of a flood. About two miles downstream, there is a public
campsite and beach operated during the summer months by
the State of New York. Due to the increased flow caused
by opening the gates of the Lake Algongquin Dam on the day
of the inspection, the water level at the beach rose about
1% feet in less than an hour. Although no damage was done
at the beach or to a small dam used for the temporary im-
poundment of water in the stream at the campsite (Fig. 19,
Appendix D), the camp director was reportedly concerned
that the structure might £fail if the flow continued to
increase. This campsite would be most seriously affected
in the event of a major flood.

3.2 Evaluation

With the exception of the left abutment, the
subject dam and its appurtenant structures seem to be in
generally good condition and are expected to function sat-
isfactorily under normal conditions. The concrete of the
left abutment retaining walls (sidewalls and upstream and
downstream wingwalls) is badly in need of repair. There
are large spalls, and water is seeping through the concrete.
In some areas, the previously-made repairs have themselves
deteriorated. This suggests that the symptom and nct the
cause of the problem was treated in the past. There is
apparently a considerable amount of seepage occurring
through the earthen £ill behind the retaining walls. This
seepage, if allowed to persist, will continue to deteriorate
the concrete of the retaining walls, and any efforts to
provide only cosmetic repair will be futile; this seepage,
if uncontrolled, may also result eventually in a piping
failure.
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SECTION 4

OPERATIONAL PROCEDURES

4.1 Procedures

Mr. John Orr, Town of Wells Supervisor, indi-
cated that there are no formal procedures for operating
the dam. Ordinarily, the level in Lake Algonguin is main-
tained naturally at or close to the spillway crest level.
Emergency situations have arisen in the past that required
the lake level to be lowered (refer to Section 1l.2h); how-
ever, there is apparently no set procedure for this opera-
tion, and the Town Supervisor seems toO be the responsible
party in those cases. Correspondence on file with NYSDEC
indicates that there have been occasions in the past when
the gates were opened apparently without due regard to
possible effects downstream. (Refer to correspondence
dated 8 January 1978 through 30 January 1978 - Appendix
E.)

4.2 Maintenance of Dam

The dam and its appurtenant structures appear
to be maintained satisfactorily, although there was no
formal maintenance procedure disclosed.

4.3 Maintenance of Operating Facilities

In general, the operating facilities appear
to be maintained satisfactorily, although some rusting
of gate lifter arms was noted.

4.4 Warning Svstems in Effect

There are no formal warning systems or emer-
gency operating procedures in effect. There are apparent-
ly back-up systems for the cperation of the gates. Aas
indicated in Section l.2h, the gates are controlled elec-
trically. In the event of a power outage, there are
reportedly hand cranks and a gasoline-powered generator
available nearby.

4.5 Evaluation
The dam, its appurtenant structures, and the
operating facilities appear to have been satisfactorily

maintained in the past, although there is currently no
formal program for their regqgularly scheduled maintenance.
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There are no formal warning systems or emer-
gency operating procedures now in effect., The Town of
Wells Supervisor seems to be in charge of and solely re-
sponsible for overseeing the entire project, from the
physical condition of the dam itself to all the procedures
for both its ordinary and emergency operation. This 1is
considered to be an undesirable situation, as an emergency
may arise when the one responsible person is absent; it
should be rectified as soon as possible.
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SECTION 5

HYDRAULICS AND HYDROLOGY

5.1 Evaluation of szraulic Features
a. Design Data

The spillway and gates were formally designed
to pass 17,300 cfs with the gates fully open, and the esti-
mated extreme high water at elevation 990.34 feet %, 3%
feet over the top of spillway. (Refer to Plate III and
Application for Construction of a Dam, Appendix E.) There
was no intormation regarding peak riows at the damsite,
although some flow data for the Sacandaga River downstream
of the damsite are available in the August 1949 report
of Morrell Vrooman Engineers (Refer to Appendix E). Un-
fortunately, those data include contributions of the West
Branch Sacandaga River, which does not drain into Lake
Algongquin.

Computations performed as part of this study f
indicate the following flows for the conditions noted (Re-
fer to Appendix C):

1) 24,000 cfs. Gates fully open with 5 feet
of water over spillway (maximum pool elevation).

2) 9,400 cfs. Gates shut with 5 feet of water
over spillway and 4 feet over gates (maximum pool elevation).

b. Exgerience Data

No formal data or measurements were available
for total flows at the damsite, or for the discharge ratings
of the gates singly or in combination with each other.

c. Visual Observations

According to Mr. Orr, Supervisor of the Town
of Wells, the maximum observed flow since the dam's con-
struction in 1958/1959 occurred with approximately 2% feet
of water over the spillway. He could not recall whether
or not the gates were opened at that time. The following
flows, computed as part of this study (Refer to Appendix
C), pertain to the maximum cobserved ccnditions:

1) 15,420 cfs. Gates fully open.

2) 3,180 cfs. Gates shut. ' \

~g0= -




5.2 Evaluation of Hvdrologic Features

a. Design Data

No formal hydrological data or analyses could
be found in the records for the Lake Algonquin Dam and its
immediate watershed. According to the Recommended Guide-
lines for Safety Inspection of Dams, Department of the
Army, OCE, the recommended Spillway Design Flood (SDF)
for the subject dam is the Probable Maximum Flood (PMF),
since the dam is of intermediate size and poses a high
hazard.

b. Exgerience Data

There is a gaging station near Hope, New York,
approximately 3% miles downstream of the damsite. Records
of measurements of maximum flows for that station since at
least 1913 are available from the USGS. As indicated pre-
viously, however, these measurements are for a drainage
area of 491 sgquare miles and include flows from both the
east and west branches of the Sacandaga River. (Refer to
Morrell Vrooman Engineers report of August 1949, Appendix
E.) Apparently, some unreported scaling factor was applied
to the peak discharge of 32,000 cfs measured at the station
on 27 March 1913 to arrive at the design flood of 17,300 cfs.

A description of the watershed characteristics
is also given in the Morrell Vrooman report. The point is
made that:

"due to . . . the large pondage in the different
lakes, the unusually large percentage of wooded
area of sand and gravelly soil, the stream is not
flashy nor large floods frequent in spite of the
steep slopes. Because of the altitude and dense
woods, over practically all of the area, the Spring
floods are lighter and later than they would other-
wise be."

The gaging station data would seem to support
the above statement, since there is relatively little vari-
ation in maximum instantaneocus peak flow or daily peak
flow over a fourteen-year period from 1934 to 1948, How-
ever, the data would also seem to indicate that a long-
recurrence-interval storm (greater than, say, the l00-year
storm) was not measured at this station in that time period.

Therefore, the hydrological analysis in this

investigation was performed by transposing to the subject
basin Standard Project Flood (SPF) data obtained for a
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larger, inclusive basin from the Upper Hudson and Mohawk
River Basins Hvdrologic Flood Routing Models, a report
prepared for the New York District of the U.S. Army Corps
of Engineers (USACE) by Resource Analysis, Inc. In that
investigation, the rainfall-runoff mathematical model
HEC-1 was used to reconstitute major historical flcods

in the basins under study, and to simulate the Standard
Project Flood (SPF). In addition to the SPF simulation,
the rainfall pattern for Tropical Storm Agnes was trans-
posed to fall directly on the basins under study, and the
discharges resulting from this rainfall were determined
by an application of the model calibrated by comparison
with available gage data. In a telephone conversation
with Mr. Thomas Smyth, USACE New York District, we were
informed that for Phase I hydrologic analyses, the Prob-
able Maximum Flood (PMF) could be regarded as twice the
SPF.

Data contained in the report for Subbasin
46 of the Upper Hudson River Basin from its source to its
confluence with the Sacandaga River were interpolated to
the Lake Algonguin watershed, which is contained within
Subbasin 46. Flood routing computations in Appendix C
indicate that the SDF is approximately 71,000 cfs. As
indicated previously, this is also the PMF,

¢c. Visual Observations

Lake Algonquin is located near the confluence
of the east and west branches of the Sacandaga River.
Almost the entire watershed of the east branch of the
Sacandaga River drains into the lake. From the hydro-
logical computations, it does not seem that the lake 1is
capable of significantly attenuating the flow of the
Sacandaga River. (Refer to computations in Appendix C.)
Qur conversation with Mr. Orr appears to verify this as-
sessment. He indicated that normally the lake could be
drained in about 24 hours, if the three gates were left
fully open; he also reported that it would take only a
day or so to refill the lake under normal conditions.

Our visual observations also support that assessment.

At the start of the inspection, water was flowing at a
depth of about 3% to 4 inches over the spillway; all gates
were shut and the end sill baffles were clearly visible
(Fig. 20, Appendix D). The middle gate was then raised
about 1% inches and the left gate about 1% feet. After
approximately 40 minutes from the start of the gate open-
ings, the water level over the spillway dropped to about
1l inch, and the tailwater rose about 2% feet, completely
submerging the baffles (Fig. 21, Appendix D). After
another 40 minutes, during which time closure of the
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gates had begun, the water ceased flowing over the spill-
way, and the tailwater rose to its maximum height of about
3-1/3 feet above its level at the start of the inspection.
Within an hour of gate closure, the tailwater had dropped
to an elevation below that at the start of the inspection,
and water was beginning again to flow over the spillway.
During this time, lakefront and downstream residents ar-
rived at the damsite. The former indicated to us that
they had noticed the lowering of the lake level when their
small boats began to hang up on their docks; the latter
informed us that there had been a rapid, substantial rise
(> 1 foot) in the stream level at their campsites. It
would appear, then, that should a large magnitude flow
occur on the east branch of the Sacandaga River, upstream
of Lake Algonguin, the water level in the lake would rise
very rapidly, especially if the gates were not opened,

and the flow pass through the lake virtually unattenuated.
The computations in Appendix C verify this assessment of
the visual observations (Refer to inflow-outflow hydrographs
in Appendix C).

d. OQvertcpping Potential

The computations in Appendix C indicate that
the subject dam will be overtopped by the PMF. The maximum
height of water that can flow over the spillway section is
S feet. At that height, the spillway passes 7640 cfs and
the gate section 1760 cfs (assuming the gates to be shut),
for a total of 9400 cfs. The routed PMF is 69,750 cfs.
Therefore, the spillway can pass only 13.5 percent of the
PMF. Even with all three gates fully open, the spillway
and gate sections can pass only 24,000 cfs, or approximate-
ly 34 percent of the PMF without the dam being overtopped.

e. Spillway Adequacy

The results of the hydrological analysis indi-
cate that the spillway capacity of the subject dam is in-
adequate with respect to passing the recommended SDF with-
out overtopping the dam. In addition, the spillway is
considered to be seriously inadequate because it satisfies
all of the following conditions set forth in DAEN-CWE-HY
Engineer Technical Letter No. 1110-2-234 dated 10 May 1978:

1) There is high hazard to loss of life from
large flows downstream of the dam.

2) Dam failure resulting from overtopping would
significantly increase the hazard to loss of life downstream
from the dam from that which would exist just before over-
topping failure.
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3) The spillway is not capable of passing one-
nalf of the Probable Maximum Flood without overtopping

the dam andé causing failure.

f. Hazard Potential

The quantity of water passing over the Lake
n Dam during the PMF would be sufficient to create
heavy and potentially dangerous flows on the banks of the
Sacandaga River in the vicinity of the dam and downstream
in the area of the State-operated campsite. The "high"
hazard potential designated for the dam is, therefore,

considered appropriate.

Algonqui
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SECTION 6

STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a. Visual Observations

Visual observations of the gravity/spillway
and gate structures did not reveal any signs of structural
instability. The horizontal alignment appears to have
been maintained. On the day of the inspection, flow over
the right spillway section was observed to cease slightly
ahead of the flow over the left spillway section when the
lake level was lowered. This suggests that the two sec-
tions may not be vertically aligned. The amount of off-
set, however, is very small, less than ¥ inch.

b. Design and Construction Data

No stability computations were available for
review; however, summary stability diagrams were presented
as part of the design drawings for two cases (Refer to
Plate V). Case 1l considers the water level at elevation
986.84 (spillway crest); Case 2 assumes the water level
to be at elevation 990.34 (3% feet above spillway crest).
Overturning and sliding stability of both the gravity/
spillway section and gate/pier section were analyzed for
each case. 1In the analysis of the gravity/spillway section
under Case 1 conditions, an ice pressure of 4.5 k/ft at
elevation 984 was assumed; in the overturning stability
analysis, the resultant of forces was reportedly found
to act through the middle third of the base at elevation
968.84. In the analysis of the gate/pier section under
Case 1 conditions, an ice pressure of 4.0 k/ft at elevation
984 was assumed; in the overturning stability analysis,
the resultant of forces was reportedly found to act through
the middle third of the base at elevation 968.84, There-
fore, in both instances, the factor of safety is greater
than 1.

Since overturning stability of the gate/pier
section is more critical than that of the gravity/spillway
section under Case 1 conditions (the gate/pier section has
less mass to offer resisting moment), a check on the over-
turning stability of the gate/pier section was performed
as part of this study. 1In our analysis, a triangularly
distributed uplift pressure equal to one half the hydro-
static pressure was assumed; the resultant of foces was
found to lie at about the 1/3 point of the base (Refer
to page 7 of 9 of stability computations, Appendix C).
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The overturning stability of the spillway
gravity section was analyzed for Case 2 (which is more
critical than Case 1 for gravity section) and the loca-
tion of the resultant was found to be well within the
middle third of the base. (Refer to page 4 of 9 of
stability computations, Appendix C.)

The design drawings (Plate V) indicate that
the sliding stability of the gravity/spillway section under
Case 2 conditions, and that of the gate/pier section under
Case 1 conditions, are critical. Consequently, the factors
of safety with respect to sliding were checked for both
cases and were found to be 1.5 for the former (page 8 of
9 of stability computations, Appendix C) and 1.4 for the
latter (page 9 of 9 of stability computations, Appendix
C). The unrealistically high values of required friction
coefficient as shown on Plate V were compensated for in
our computations by considering the effect of passive soil
resistance due to the upstream cutoff wall. Uplift pres-
sure equal to one half of hydrostatic pressure was also
assumed in our analysis.

Since the maximum flow conditions (water over
dam at elevation 991.84) arc more severe than those consid-
ered by Case 2, the factor of safety with respect to sliding
was recomputed for the maximum flow condition, and found
to be 1.3 (page 9 of 9 of stability computations, Appendix
C). The same a2ssumptions were made regarding passive re-
sistance and uplift pressure as were made in our analyses
of Cases 1 and 2 described above. Stability against over-
turning was not re-evaluated for maximum flow conditions
because it was felt that an additional 1% feet of water
would not substantially change the location of the resul-
tant force as computed for Case 2.

It should be noted once more that a hydro-
static pressure intensity factor of 1.0 for uplift was
used for computation of line of pressure and sliding
coefficients for the base of the dam, as shown in Plate
V (the original computations). Because of the presence
of a clay blanket upstream, sheetpiles and concrete cutoff
walls at the heel of the dam, and a select gravel drainage
blanket and filter drains beneath the base of the dam,
an intensity factor of 0.5 was used for hydrostatic uplift
in our computations.

There were no construction records available
for review. We were informed by Mr. Orr that the gate
tower access walkway over the left gravity/spillway sec-
tion was never built, although the design drawings show
that there should be one, and the foundations are in
place (Fig. 11, Appendix D).

=26~

EEE eaml e e e

Py




Y

Ca—-

Cc. Operating Records

There are no formal operating records from
which to evaluate the stability of the subject structure.
The factors of safety with respect to overturning and slid-
ing as originally computed for the design overflow of 3%
feet (and subsequently recomputed by us with an overflow
of 5 feet) appear to be satisfactory within the assumptions
made. These factors of safety would be larger for the
maximum observed f£lood which reportedly occurred at a
spiliway overrflow of 2& feet as indicated previously.

d. Post Construction Changes

There were no reported post construction
changes that would affect the stability of the subject
dam.

@. Seismic Stabilitv

The Lake Algonguin Dam is nominally located
on the border between Seismic Zone 1 and Seismic Zone 2 ;
according to the Algermissen Seismic Risk Map. The USACE
guidelines suggest that in the svent of doubt about the
proper zone, the higher zone should be used. Although
earthquakes that cause moderate Jdamage can be expected
to occur in Zone 2, the design and construction practices
conventionally used for small concrete gravity dams are
considered to be adequate in areas of low seismicity, and
the safety factors used for static conditions should pre-
clude major damage for all but the most catastrophic
earthquakes. However, no computations were performed to
evaluate the effect of earthquakes on the subject dam.




SECTION 7

ASSESSMENT, RECOMMENDATIONS AND REMEDIAL MEASURES

.1 Dam Assessment

a. Safetv
esm——————

Visual inspection of the system and a review
the available engineering data indicate that the dam
in generally good condition and functioning satisfac-

torily at this time. There is no evidence to indicate

the existence of presently unsafe conditions, although
computed factors of safety with respect to sliding are
lower than those recommended in the OCE guidelines. There
1s an apparently bad seepage condition at the left abut-
ment which, if left uncorrected, could lead to serious
deterioration of the abutment's concrete retaining walls,
and may eventually result in a piping failure.

n
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Our approximate hydrologic/hydraulic calcu-
lations indicate that the discharge capacity of the dam,
regardless of the positicon of the gates, is seriously in-
adequate according to the OCE screening criteria.

b. Adeguacy of Information

The information available to us was adeguate
to perform fairly detailed analyses of the structural sta-
bility of the dam under assumed conditions of water over-
flow and uplift pressure. These data are sufficient, in
conjunction with the results of the visual inspection,
to make a reasonable assessment of the system's present
condition. However, verification of the magnitude of the
uplift pressures would be desirable.

Since there were nc¢ direct hydrological data
available, our assessment of the overtopping potential
is based solely on interpolation of modelling results for
a drainage basin that includes the subject watershed.

C. crgency

Inasmuch as the discharge capacity appears
© be very seriously inadeguate according to the OCE
creening criteria, and since the downstream area contains
omes and a popular public summer campsite, there is some
urgency in performing the additional study recommencded
telow.

= B ox

s

e




Likewise, since deterioration of the concrete
yalls at the left abutment could lead to serious structural
amage, and since this deterioration will continue as long
S the seepage problem is not corrected, there is also
ome urgency in performing the repairs recommended below.

.

U o fu

d. Necessitv for Further Investigations

There are two areas that require further

investigation:

(a4

1) In view of the very serious inadequacy of
the dam to pass even one half of the PMF without the
occurrence of overtopping, a detailed hydrologic and
hydraulic evaluation of the watershed and the spillway/
gravity and gate/sluiceway system should be performed
using more precise and sophisticated hydrological /hvdrau-
lic methods and procedures. This further investigation
should be performed as soon as possible. Following this
study, the need for and type of mitigating measures should
oe determined. Until such a study is completed, around-
the-clock surveillance of the structure should be provided
during periods of unusually heavy precipitation.

2} Since stability computations are very sensi-
tive to values of uplift pressure in the case of concrete
gravity dams, and since certain assumptions regarding that
pressure were made in the computations for this study,

a fileld study should be performed tc measure actual uplift
pressures in the gravel drainage blanket under at least
one headwater elevaticn. This study should be performed
as soon as practicable, preferably within one year's time.

7.2 Recommendations and Remedial Measures

a. Alterations/Revairs

1) The seepage coming through the earthfill por-
tion of the left abutment should be stopped or the embank-
ment properly drained. Consideration should be given %o
the installation of a sheetpile or grout curtain cutof?
wall, or, alternatively, the construction of a filtered
subdrainage system.

2) All cracked, spalled and detericrated con-
Crete at the left abutment and elsewhere on the structure
(including the right abutment) should be repaired with
special attention being given to those areas where rein-
forcing steel 1is exposed. The extent of steel corrosion
should be determined and more steel added where required.




3) Ongoing repairs to the inoperative right gate
snould be compfeted as soon as possible.

Except where indicated, the remedial work
recommended above is not critical in terms of urgency.
It should be done as soon as practicakle, but certainly
within the next three years.

b. Operations and Maintenance Programs

1) An emergency warning procedure should be
formulated in coordination with local law enforcement and
emergency rescue authorities. This document should con-
tain chain-of-command names and telephone numbers in the
case of an emergency. Consideration should be given to
methods of implementation, in the event that telephone
lines are down, roads closed, etc. The emergency warning
procedure should be developed and officially presented
to the authorities as soon as possible, preferably within
one calendar year.

2) A specific program for the normal operation
of the dam should be developed and implemented. 1In this
program, the duties of responsible parties should be
clearly defined. Specific operational procedures should
be developed fcr varicus seasconal conditions, e.g. lower-
ing of the lake level during the winter months. The ef-
fect of these procedures on the rights of lower riparian
users of the Sacandaga River should be evaluated before
such procedures are implemented.

3) A specific program for the periodic mainte-
nance of the dam and its operating equipment should be
established and followed.
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CHECKLIST
HYDROLOGIC AND HYDRAULIC DATA

ENGINEERING DATA

NAME OF DAM: Lake Algonquin Dam NDS ID NO.: NY 172
RATED CAPACITY (ACRE-FEET) 1200 NYS DEC ID NO.: l171-2700
ELEVATION TOP NORMAL POCL (STORAGE CAPACITY): 936.84

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY): 986.84

ELEVATION MAXIMUM DESIGN POOL: 992.0

ELEVATION TOP DAM: 992.0

CREST (SPILLWAY)
a. Elevation 986.84
b. Type Concrete; ogee type
c. Width Not applicable; crest is rounded
d. Lengtﬁ“::——§35t feet; see below
e. Location Spillover To right and left of gate section; see
f. Number and Type of Gates None below

OUTLET WORKS:

a. Type 3 - 12'x19' vertical lift roller gates

b. Location Gate section 1s near center of dam
¢. Entrance 1averts 975.84

d. Bxit inverts 975.84
e. Emergency draindown racilitles These gates are the

only emergency draindown facilities.
HYDROMETECROLOGICAL GAGES:

a. Type None
b. Location None
C. Records None

MAXIMUM NON-DAMAGING DISCHARGE: 17,300 cfs (gates open) is the
design discharge as reported in Application for Construction or

a_Dam, State of New York Department of Public WOrKks (NYSDPW),
3T Jaly 1958.

SPILLWAY LENGTH:

The dam consists of a right spillway section 88 feet long
and a left spillway section 90 feet long, separated by an out-
let structure 66 feet long. The tops of the three 13' wide
outlet gates are 1 foot above spillway elevation. If, during
a flood, the gates are not opened, flow will eventually overtop
the gates and the effective length of the spillway will become
235t feet.
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APPENDIX C

COMPUTATIONS
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FIGURE 1

i~

CONTROL PANEL FOR RIGHT AND CENTER GATES

FIGURE 2 RAISING OF LEFT GATE
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FIGURE 3

DOWNSTREAM FACE, RIGHT SPILLWAY SECTION

FIGURE 4

DOWNSTREAM FACE OF LEFT SPILLWAY SECTION AND
RIGHT WALLS OF PIERS 3 AND 4




FIGURE 5 CRACKS IN LEFT GRAVITY/SPILLWAY SECTION
NEAR PIER 4

FIGURE 6 SPALL ON RIGHT GRAVITY/SPILLWAY SECTION AT
KEY WITH PIER 1
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FIGURE 7 ENERGY DISSIPATION BY BAFFLES

FIGURE 8 MAKESHIFT STAFF GAGE AT RIGHT ABUTMENT WINGWALL !
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FIGURE 9 FEATURES OF RIGHT ABUTMENT SIDEWALL
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FIGURE 10 FEATURES OF LEFT UPSTREAM WINGWALL




FIGURE 11 LEFT ABUTMENT SIDEWALL

FIGURE 12 SPALL IN LEFT ABUTMENT SIDEWALL




FIGURE 13

SPALL AT JUNCTION OF LEFT ABUTMENT SIDEWALL
AND DOWNSTREAM WINGWALL

FIGURE

14 LEFT ABUTMENT DOWNSTREAM WINGWALL

.
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FIGURE 15

DETAILS OF SPALL ON LEFT ABUTMENT DOWNSTREAM
WINGWALL

FIGURE 16

RETAINING WALL DOWNSTREAM OF LEFT ABUTMENT




FIGURE 17

FLOW FROM

WEEP DOWNSTREAM OF LEFT ABUTMENT

FIGURE 18

DOWNSTREAM CHANNEL




FIGURE 19 TEMPORARY IMPOUNDMENT DAM AT STATE CAMPSITE

FIGURE 20 FLOW OVER SPILLWAY AT START OF INSPECTION




FIGURE 21

TAILWATER 30 MINUTES

AFTER OPENING OF GATES
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. .'oundation inspected

Structure inspected

Application for the Construction or Reconstruction of a Dam
Application is hereby made to the Superintendent of Public Works, Albany, N. Y., in compliance with the

provisions of Section 948 of the Conservation Law (see third page of this application) for the approval of specifi-

ations and detailed drawings, marked..... LA ALGON.UIN. Dak, eizht (8) drawings and
specifications

aerewith submitted for the { reconstruction | of a dam hercin described. All provisions of law will be complied

vith in the erection of the proposed dam. It is intended to complete the work covered by the application about

(Date)
1. The dam will be on...38Cnd2ga River

town of....N@L1s....

Jnited States Geological Survey.

3. The name of the owner is.......... BOWT 0L @ S

4. The address of the owner is... Lova..ausarvisaor, Taun.of. vells,. . Ne.Ya

5. The dam will be used for..... Public nccrsation and auxiliary watar supply

6. \Vill any part of the dam be built upon or its poid flood any State lands?.....NQ. .o iiieieeeeeeeeeeeeeeene

- . 85 - v .
7. The watershad above the proposed dam is...............€OL S0, WL, .. . square miles.

& The proposad dam will ereate a pond area at the spillerest elevation of ... BB 4 oL (OREEMNIESRNSR  (

- ¥ Y

ek will fmporend 5 0T 00 0 . cubie feet of water,




s SR v Dy

9. The maximum height of the proposed dam above the bed of the stream is.... 18....... feet...dd....... inches.

10. The lowest part of the natural shore of the pond TR NN T vertically above the spillcrest,

“and everywhere else the shore will be at least....................... B e feet above thc splllcrnt

Il. State if any damage to iife or to any bullqus roads or othcer propeny could be caused by any possible

failure of the proposed dam...S0m2..alioht. cauaga. L. dam. follsd.

12. The natural material of the bed on which the proposed dam will rest is (clay, sand, gravel, boulders,

granite, shale, slate, limestone, etc.) Gravel

...........................................................................................................................................

...................................................................................................

17. \Wastes. The spillway of the above proposed dam will bc..g.{*.g..'...’ ..... feet long in the clear; the waters
will be held at the right end by a....COnC . abut, the top of which will be..................2._..feet above
the spillcrest, and have a top width of .................... 1.....feet; and at the left end by a...CONC...20UEa occoe....

1 ‘the top of which will be........... 5...feet above the spillcrest, and have a top width of............. A...feet
: 18. The spillwﬁy is designed to safely discharge....1230Q cubic feet per second. (Gates open)

IR

19. Pipes, sluice gates, etc., for flood discharge will be provided through the dam as follows:
J Roller Gates, 12' high and 19' wide

20. What is the maximum Height of Hash boards which will be used on this dam?......=..%

21. Arron. Below the proposed dam there will be an apron built of. C.Qn.crs.ta.,...lz '«b" . wide. and

1'«6" tihick,nlus rip-r‘-o JO' 9" wlie, olus boulder paviag 20'-0",
feet long across the stream,... severervscsseninns UL WIHE QM. corcusicosvsssecsnsesssnan feet tlmk

22. Does this dam constitute any part of a public water supply>.... . Auxil inry water suprply.

—— _
T TN TN T i _pw
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MORRELL VROOMAN ENGINEERS
CONSULTING CIVIL ENGINEERS
GLOVERSVILLE,N.Y.

October 7, 19/:9

REFORT O RUPAIR AID RTIGDILING
OF DAl 1l0. 5W,
T0'% OF ™LLS,
HAILTON COUNTY, M~ YORK

P Gon GH) GE) CED GEL CIA GED GED GE TEp GED GED AND ED WP U CED NS GES Cme MES N3 D

iiembers of the Tovn Board
To'm of ‘'clls
Hanilton County, lew York

Dear Sirs:

I hercby gsubmit 2 renort on the renalr and renodeling
of the dam across the Sacandaga River, at the Hamlet of tlells,
forming vhat i1a knovmn as Lake Algonquin.

General Decerintizsn. This is a timber crib dam with
roinrorced concrete ning valls and concrete cuu-off vall, lo=-
cated in the southwesterly vart of the lHamlet of 'ells, 2bout
600 feet above the lowrer bridge, cnd L3800 fect southwest of
the iron bridge at the northeasterly nortion of the Hanmlet.

Thia dam w2g constructed by the To'm of ‘'ells Ain the
year 1924, The dam had 5-foot flashhoaorde, thich trere fastened
1"ith iron hooks 30 that they could be lovered durine trinter,
and eo the flashboards could he lowercd or would drop during a
perlod of heavy flood.

P

The Sacandaga River at the .sight of the dam has a
imtershed arca of 263 tquare miles. The Niver flovws throuch
S.candage Lake and Lake Cleasant, Located about 1/ miles
unstrean avove the dam. The gurface arca of these tuwo lakes
is 3100 acres., .Due to the vooded char:cter of the wmtershed,
the nature »nf the soll, the larse annual roinfell, and the
atorage caracity of the lokes, the dry wveather flov of the
faeandaoga TAver 4 conroratively 1awce, and the Liake formed
b the Lam 1s at 2ll times filled. '

e - e S a0 -
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SRRELL VROOMAN ENGINEERS

GLOVERSVILLE, NEW YORK

e Instantaneoug peak Dally peak flow
iber veor Date flow (second-feet) (second-feet)
1934 April 17 10,600 8,650

160 March 22

Flood Flo'r. Due to tre ch racter of the watershed,
the lorsce wendage in the differcunt loakes, the unusually lurre
nercentiie of ooded area of sand cnd grovelly soll, tihe strean
i=s nst flashy nor large floods frecuent in svite of the sieen
slones, DBecauze of the slti.ude anc dense tsods, over nracti-

crlly 2ll of the area, the S:ring floods are lighter and later
than they would otherwise be.

Aunle s»illvay provisicn has been rade.
levertheless, occosional 'loads do oceur.

The following 1s the record nmade by the United States
Cealopical Survey from actual mearurcnents of the maximum flows
at the gauge station near lone, vhich includes both the east
ans west branches of the <zcancage River, and at vhich nlace
the vatershed area 1s 491 sduare niles:

935 July ¢ 11,200 ; s ouo

36 March 18 23,900 19,400

1637 Yay 15 9,180 6 3800

1623 March 2k 16,600 14,100 '
1039 Aoril 25 11,700 10,5400 (April 26)
1070 liay 2 10,600 10,200

1001 Lipril 15 11,000 9,850

10°L2 June 14 1%, 500 8,570 (June 15)
43 April 28 10, 500 9,670

ol l Avril 25 10,200 9,020

1345 July 20 20,000 12,600
P16 Oct. 2, 1945 16, 700(unﬂu711Qhed)1? 200(unpublished)
P1e 7 June 3 16, 600 do 11,300 do

The peak discharge during the flood of larch 27,
1°12, has been determined as 32,000 second-feet.

#*The dlscharge at this noint - December 31, 1949 -
' &8 30,0875 seconi-feet,

The dam hag withistood the flooda, shovm in the ahove
2"+ “*nece 1ts construction, ‘-itiicut Ghnae. On December i,

R S
N

'*\ru *1th tilzhers o thn% they ‘ould not lover withnsut-— .
7T the vmter opeinst then,  sleo, O=inch tinmbers hiod

(11 500 Apr. 12) do
16, SOO(proviﬂional)IB,uoo(nﬂovisionbl)

R R S

@ Tlachhoards had not been lotveres, and had, in addition, -

B
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RRELL. VROOMAN ENGINEERS

GLOVERSVILLE, NEW YORK

T yon added to the too of the floshhoards. In ennececuence of

¢ 4e coudition, noanely thne floachiborrds not heiny lovered, ond
Leine held in vrlace by the t1~>er hracing, tthicir '2s not a

»art of the orifinal 'nqi~n of the dniz, the -nter overtonned
the tring valle and v Ptnd ‘out the rondrav ot the 3suthh of the
denr around tae ring vnlls, and toolr the natural acil, including
a hause, bern, ani other bulldings, and vached then dovnsatreanm.
Tiia srachout 128 2 wovimetely 150 feet in width, 500 feet in
Yewoth, ond ebout 14 feet An denth., Little other danepge was
éone to the dan and the timber crih and r=rconry *ting walls vere
intnet, emcent some of the timber in the cribs that had been in
for 2l years, and hed sartly decayed, erc loosened. A portion
of the earth on the unstrean eside of the dem vas vashed avay,

The dam forms a lake cxtending over an area of 280
acrcs, and liaanounds 52,500,000 cubic feet of wvater.

Renedr and Reomodelins The County of Hemilton refil-
led the wesiiout arca or tThe ro**wav and vullt an earth road
thereon. Thia fill 'mc mrde {rom a borrow pilt and conslstn
of Tine sond, gravel, cobble. and boulders of the naturnl eoll
found in thls locality. Roclt 111 wes ~leced at the unner fac
of the f1ll adjccent to the nond. Later the existing flagh-
boards vere ralsed, then the pond refilled. There vns consid-
ercble leakare vr~und the flaghhoards after they were riinc' to
tihie maxinun hvlrht but there was no lecliage or seerage Lidoug.l
ti;e 111 et tiie south end of the dan vhere the n~in washout
occurred, This ill 13 satisfactory, ercent tlint 1t will have
to be railsed sligntly as contemmnlated and cshown in the plans.

It 13 nronosed to revnalr the decayed or loose timbers in the
erib of the dan, to make a astone-fill danm on the natural

rock about 70 feet below the main dam, to form a stilling basin.
It i~ aleo nronosed to remove the tov course of tiibers, and
reslace these the full length of the dom vith reinforced con-
crete ag sho'm on the nlons, and to build an entire new and |
different tyne of flashboard that 11l be lipiter, in cmaller

eections, rnd cen readily be released from each end so thet | )

the rectior : will automatically oven rithh the pressure of the
imter then the end sectione are roJeo~Pd, which can he done
fron the end abutnents ~onually. %ith <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>