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PHASE I REPORT
NATIONAL DAM SAFETY PROGRAM

Name of Dam: Waverly Lower Reservoir Dam
State Located: New York
County Located: Tioga
Stream: Dry Brook of Chemung River
Date of Inspection: June 13, 1978
ASSESSMENT

The inspection and evaluation of the Waverly Lower Reservoir did not reveal any
problems which require immediate emergency action.

Immediate follow up action is recommended to either evaluate embankment stability
and make necessary modifications or render the reservoir and dam safe by

lowering the water level and taking the impoundment out of service.

This action should be initiated and hopefully completed this year. As

noted in this report the village is currently considering taking the reservoir
out of service as a result of new storage tank construction.

The hydrologic analysis indicated that the spillway is capable of passing the
SPF with 0.3 feet of freeboard remaining. The dam will be overtopped during

the PMF. The owner should consider making modifications to increase spillway
capacity if the reservoir is to remain in service.

No signs of instability were noted on the embankment and the spillway can
pass the SPF. Therefore, emergency actions are not warranted. The structure
does not warrant an unsafe label as defined in the C.0.E. guidelines.
However, the structure is a high hazard potential dam which should receive
immediate followup consideration.

The immediate followup action is recommended as no information is available

on the nearly 100 year old dam. Two borings were drilled into the dam in

1974. Monitors installed in these borings indicate a water level approximately

20' below the top of dam. The downstream slope is relatively steep (1.5:1)

and its condition obscured by rock and small brush. Seepage was noted at the

toe, apparently through the left abutment rock.,and at the base of one of the

pipes in the metering house possibly seeping along the pipe through the embankment.

Routine maintenance is required for the embankment including clearing of
small trees and brush. The spillway weir will also require maintenance
including removal of trees and brush and repairs to the overflow weir.
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM
WAVERLY LOWER RESERVOIR DAM ID #623

SECTION I: PROJECT INFORMATION

1.1 General:

1.2

b.

Authority: Authority is provided by the National Dam Inspection Act
Public Law 92-367.
Contract Number: DACW51-78-C-0025

Purpose of Project: Evaluation of non-Federal dams to identify dams
which are a threat to life and property.

Description of Project:

a.

C.

d.

Description of Dam and Appurtenances: The Waverly Lower Reservoir
Dam is an earthfill embankment with a masonry core wall in the upstream

portion. The downstream slope is 1.5:1. The upstream slope 2:1. The
dam is 54 feet high with 3.2 feet of freeboard between the spillway
weir and the lowest point on the top of the dam.

The spillway is a side channel structure. An 82 foot concrete weir
forms the spillway which discharges to the side channel, also the
exit channel for the upstream Waverly Upper Reservoir Dam Spillway.

Upstream of the subject dam is the Waverly Upper Reservoir which

was studied and modified by the Baltimore District Corps of Engineers

in 1973-1974. The modifications consisted of lowering the water level
and excavating a spillway on the right abutment to lower the

normal pool approximately 25 feet. The corps involvement was prompted
by slope movement (upstream and downstream).

Two twelve inch C.I. pipes are located in the embankment, one a water
supply line, the other a drain pipe.

The dam was constructed in 1880, The upstream dam in 1918. Both dams
are a part of the village water supply, however, they are being
phased out by new wells and storage tanks.

Location: The dam is located 2,000 feet northwest of the Waverly
Village on the Waverly Village limits. The location can be found
on the Waverly New York - Pennsylvania 7.5 minute series U.S.G.S.
quadrangle (see site location map).

Size Classification: The dam is an intermediate size structure.

Hazard Classification: The Waverly Lower Reservoir is a high hazard
potential structure.
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Ownership: The dam is owned by the village of Waverly.

Purpose of Dam: The dam is presently used for water supply. The
dam may be phased out of service by 1979.

Design and Construction History: The dam was constructed in 1880.
No design or construction data was available.

Normal Operation Procedures: The reservoir is used for water supply
and well water storage.

Occasional maintenance is performed by the village. Maintenance
has been lax in the recent past as considerable vegetation has
established on both slopes and the reservoir rim.

1.3 Pertinent Data:

a.

d.

Drainage Area: The drainage area above the two dams is approximately
2 square miles. The drainage area is primarily wooded and agricultural
land with minimal development.

Discharge at Damsite:

Maximum known flood at damsite: No records, apparently Hurricane Agnes,
1972.

Spillway capacity at maximum design pool elevation: Unknown design
pool .

Gated spillway capacity at pool elevation: None

Ungated spillway capacity at maximum pool elevation: 1640 cfs

Elevation: (feet above MSL - based on assumed elevation on
overflow weir from U.S.G.S. quadrangle).

Top of Dam: 1,049.2' (low point on dam)

Maximum Pool Design Surcharge: Unknown

Spillway Crest: 1,046.0 (assumed)

Stream bed at centerline of dam: approximately 990.0'
Maximum Tailwater: None

Reservor:

Length of normal pool: 1,500 feet

Length of maximum pool: 1,600 feet
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g.

i.

Storage: (acre-feet)

Normal pool: 300 (approximatley)
Design Surcharge: Unknown

Top of Dam: 360

Reservoir Surface: (acres)

Top of Dam: 20.5
Normal Pool: 17.8
Dam:

Type: Earthfill
Length: 310 feet
Height: 54 feet
Top Width: 8 feet

Side slopes: Upstream 2:1
Downstream 1.5:1

Z;ning: Homogeneous
Impervious Core: Masonry Wall
Cutoff: Unknown

Grout Curtain: None

Diversion and Regulating Tunnel:

Type: Two 12" C.I. pipes

Length: 200' approximately

Closure: Drain pipe downstream at chlorination house,
water supply line - Upstream staged gates

and downstream in -chlorination house.

Spillway:

Type: Side channel spillway with concrete weir overflow

Length: 82 feet
Crest Elevation: 1,046 feet

Gates: None
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Upstream Channel: FEhannel entire length of right bank of reservoir,
exit channel from upper reservoir.

Downstream Channel: Side channel which discharges to waterfall in
abutment rock.

Side channel width: 18 feet (bottom)

Side Channel control elevation: 1,039.0"

j. Regulating Outlets: Water supply and drain line.
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2.1

2.2

2.3

2.4

SECTION 2: ENGINEERING DATA

Design: No design data was available for review except for one
typical section.

Construction: No data was available on the construction of the dam.
The dam was reportedly constructed in 1880.

Operation: No engineering data is available on the operation of the dam
or appurtenant structures.

Evaluation: Little or no data is available to adaquately evaluate the
structure.
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3.1

3.2

SECTION 3: VISUAL INSPECTION

Findings:

a.

b.

Evaluation:

General: The Waverly Lower Reservoir was inspected by L. Robert
Kimball and Associates personnel and pi.sent and past employees
of Waverly Village on June 13, 1978. A brief inspection of the
Waverly Upper Reservoir was also conducted.

Dam: Considerable vegetation was noted on both slopes making
thorough inspection difficult. The vegetation was relatively
young, small trees and brush.

The upstream slope is relatively steep and the crest narrow. No
slumping, bulging or cracking was observed however, the vegetation
and rock on the downstream slope may have concealed minor movement.
Minor seepage was noted at the downstream toe apparently through
the abutment rock which is closely beeded.

Appurtenant Structures: The emergency spillway weir was covered
with young vegetative growth. The weir shows signs of considerable
horizontal displacement and partial deterioration.

The spillway side channel is in relative good condition with water
flowing during the inspection. The channel conveys normal runoff
from the valley and discharges from the upper dam. The channel is
partly vegetated. The bridge over the channel at the lower dam
may present a partial obstruction to channel flow.

The two cast iron pipes are not important as spillway structures.
Seepage was noted in the chlorination house around the water supply
line. A build up of iron precipitate was noted as a result of the
seepage. The seepage quantity is estimated at greater than 5 gallons
per minute. The control valves are cld but apparently operable.
There are two sets of valves for each pipe line.

Reservoir Area: The immediate reservoir rim is partially vegetated
but apparently stable. The upstream dam shows signs of instability
as discussed in the Corps report of 1974.

Downstream Channel: The downstream channel is formed by a relatively
narrow valley with steep hillsides. A village park is located
immediately downstream. The channel widens at the Waverly Village
limits 2,000' downstream.

The visual inspection did not reveal any signs of instability

on the embankment. Vegetation and rock cover made inspection difficult.

Both the embankment and the spillway are in need of maintenance.

The steep slope and seepage in the chlorination house appear to require
further investigation.
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4.1

4.2
4.3

4.4

4.5

SECTION 4: OPERATIONAL PROCEDURES

Procedures: No defined operational plan is in use. Outlet works are
regulated as water is needed for the water system. The blow off line
is used approximately once a month. Water is pumped from wells to the
reservoir for storage periodically.

Maintenance of Dam: Maintenance of the dam and embankment is lacking.

Maintenance of Operating Facilities: Maintenance of filtration plant

and water system is apparently performed as needed.

Description of Any Warning System is Effect: None

Evaluation: Little maintenance is performed on the dam and appurtenant
structures. This lack of maintenance may eventually affect the safety
of the structure.
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SECTION 5: HYDRAULIC/HYDROLOGIC

5.1 Hydrologic Evaluation of Features:

a.

b.

Design Data: No design data is available on the spillway and side

channel.

Experience Record: As most runoff has been controlled by the upstream

dam and side channel no significant discharges over the lower spillway
dam have been noted.

From 1954 to 1964 water level and rainfall records were kept by
the reservoir caretaker on an informal basis.

Visual Observations: At the time of the inspection no water was

flowing over the spillway weir. Approximately 2 inches of water
was flowing in the side channel.

Signs of deterioration and movement were noted on the spillway weir.
Considerable young vegetation is developing along the spillway weir.

The bridge over the side channel appeared to present a minor flow
obstruction and possible debris trap.

Overtopping Analysis: Overtopping potential was investigated through
the development of the probable maximum flood (PMF) for the watershed
and subsequent routing of the PMF throurh the reservoir system. The PMF
is that hypothetical flow induced by the most critical combination of
precipitation, minimum infiltration losses, and concentration of rum-osf
at a specific location, that is considered reasonably possible for a
particular drainage area.

The drainage area contributing to Waverly Lower Reservoir is
approximately 2.0 square miles. To develop the basic hydrologic
working tool, the unit hydrograph, Snyder Coefficients were used.
After discussions with the Corps of Engineers personnel assumed
parameters of Cp=0.60 and Ct=2.0 were used, a value of Tp equal to
2.68 hours was calculated considering watershed size and shape.

Using hydrometeorological Report No. 33, the PMP index rainfall was
datermined to be 21.5 inches for a 24 hour duration, 200 square mile
basin. The percentages of the index rainfall applied to other
durations were interpolated from the plot of drainage area versus
percent of 24 hour, 200 square mile. The computed PMF flow was 4834
cfs. After routing the PMF through the impounded storage, the peak
flow was reduced to 4756 cfs. A plot of the PMF inflow and outflow
hydrographs is included in Appendix B.

The ability of the Waverly Lower Reservoir to discharge the standard
project flood (SPF) was also evaluated. The inflow hydrograph for
the standard project flood with a peak flow of 1481 cfs was
calculated from the unit hydrograph. Routing through the impounded
storage reduced the flow to 1386 cfs. The SPF outflow is indicative
of a pool elevation of 1048.9 feet above MSL leaving 0.3 feet of
freeboard remaining

“an
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The PMF outflow is equavalent of 1.9 feet over the dam
(5.1 feet above spillway crest).

To allow inflow and outflow hydrographs to be developed and
routed several assumpticns were made.

1. The water level in both reservoirs was assumed to be at
spillway level at the start of the flood routing.

2. The side channel from the upper reservoir was assumed
to fail and all water would flow into the lower reservoir,

3. Flow over the top of the entire dam length was added to
evaluate overtopping.
- SUMMARY OF HYDROLOGIC ANLAYSIS
WAVERLY LOWER DAM
Elevation Top of Dam = 1049.2

Elevation Crest of Spillway = 1046.0
PMF ROUTING

PMF Peak: 4834 cfs -

PMF After Routing through Reservoir: 4756 cfs

Elevation of Routed PMF Corresponding to 4756 cfs - 1051.1 feet above MSL
Dam Overtopped: 1.9 feet

Spillway Surcharge: 5.1 feet

SPF Peak: 1481 cfs

SPF After Routing Through Reservoir: 1386 cfs

Elevation of Routed SPF Corresponding to 1386 cfs - 1048.9 feet above MSL
Freeboard Remaining: 0.3 feet

Spillway Surcharge: 2.9 feet

11
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5.2 Hydraulic Evaluation of Flood Wave: For the dam break analysis the flood

wave for both total and partial failures was computed to a distance of
5,800 feet downstream of the dam. Waverly Lower Dam is an earthfill
embankment founded on rock at the abutment with a masonry core wall in
the upstream portion making partial failure most likely of the two cases.

The town of Waverly Village is located 2,000 feet southwest of the dam.
For both total and partial failure, the southwestern portion of the town
was inundated by an average of 5 feet of water for total failure and 4
feet for partial failure.

Calculated water depths and flood wave maps for the downstream channel
reach are shown in Appendix B.

12
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SECTION 6: STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability:

b.

C.

d.

Visual Observatioﬁs: Based on our visual inspection it is beliéved
that the stability of the embankment will not meet current criteria
because of the excessively steep downstream slope.

Design and Construction Data: No data is available

Operating Records: None available

Post-construction Changes: No information available

Seismic Stability: The dam is located in seismic zone 1 and should
not present any problems if static conditions are satisfactory.

13
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SECTION 7: ASSESSMENT/REMEDIAL MEASURES

7.1 Dam Assessment:

a. Safety: While no signs of instability were noted on the embankment
the steep slopes yield the potential for slope failure under adverse
conditions. At present no emergency actions are deemed necessary.
Continued evaluation and eventual remedial modifications should be
implemented in the immediate future.

b. Adequacy of Information: The information available is inadequate
for complete anaylsis of the dam. The validity of the limited
available information is questionable.

c. Urgency: Emergency action is not deemed necessary. However,
followup studies and remedial modifications are recommended and
should be initiated this year.

d. Necessity for Additiopal Work: As outlined above follow up analysis and
modificaitons are necessary.

7.2 Recommendations:

a. Alternatives:

1. Abandon the reservoir as a water supply and make remedial modificatioms
to render the reservoir and dam incapable of presenting a hazard.

2. Conduct a detailed evaluation of structural stability and design
of any necessary modifications to allow continued use of the
reservoir in an assured safe manner.

b. Other:

1. Implement a routine, regular, survedllance, program of the dam
at close intervals.

2. Clear present vegetation from the embankment and spillway.

3. Evaluate the source and potential danger of seepage along the
drain pipes.

4. 1If the reservoir is to remain in service, repairs should be
made to the spillway. Comstruction of additional spillway
capacity should also be considered.

14
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APPENDIX A

GEOLOGY




Waverly Reservoir and Dam

The bedrock of this area is composed primarily of interbedded gray shales
and siltstones of the upper Devonian Series. Locally these shales and
siltstones are part of the Gardeau Formation which is a sub-division of the
West Falls Group. Because of their shallow marine water origin which was
relatively stable during the deposition of these sediments, an abundant
and wide diverzfty of well preserved fossils can be found through this
section of rocks.

Structurally or technically the bedrock was slightly folded during the
Alleghanian Orogeny of the Carboniferous Period. These folds extend gen-
erally eastward and usually have amplitutes of less than 5°. The Waverly
Dam is located on the common limb between the Willsboro Anticline, which
follows the New York, Pennsylvania border and the Nichols Syncline to the
north of the reservoir. The area today is very stable.

The valley in which the Waverly Dam is located was probably formed by
glaciers of the Pleistocene Epoch. During the retreat of the glacial
sheets deposits of clays, silts, sands and gravels were blanketed over
the valley. Ir most areas these deposits are relatively thin and should
not affect the performance of the dam.




APPENDIX B

HYDROLOGIC COMPUTATIONS
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APPENDIX C

PHOTOGRAPHS
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Photograph Index

View of crest from left abutment looking toward spillway.
& 3. Upstream face.

Downstream slope, note valve house.

Emergency spillway crest wedr in foreground.

Seepage around pipe inside valve house.

View of downstream slope of Upper Waverly Dam from crest of Lower
Waverly Dam.




PLATE 1




PLATE 2




PLATE 3
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VILLAGE O0f WAVERLY Waverly, New York 14832

RIS GRESSEL WILLIAM M. DONNELLY
CLERK . % N ATTURNEY

April 10, 1973.

Elmer Lohman; President
l Board of Water Commissioners
Waverly Street :
l Waverly, New York

Dear Bud: . ' R s

This morning I received a call from Stanford Zeccolo,
one of the two persons from the Dams Division of the Conserva-
tion Department, with whom we visited last week. Mr. Zeccolo
stated that he had written a letter to the Mayor, outlining

{ his recommendations based on the insigaction. Unfortunately,
. his Secretary had directed the letter to Wilson Chadderdon,
rather than to Daniel Leary, for which he apologized.

| After returning to Albany, Mr. Zeccolo reviewed the
department file on the Waverly impounding dams. He discovered
that drawings made on 8/1/16 and 8/27/20 indicated.a 14" blow-off
main under the upper impounding dam. This main is controlled by
a valve on the down-stream portion of the dam, which Mr. Zeccolo
thought would be overabple. He felt that this would serve as an
answer to the immediate emergency problem, if operable, for the
reason that it is a larger main and is situate at such a point
that it is capable of draining a large portion of the water
behind the upper impounding dam.

Mr. Zeccold also stated that if the crest level behind
the upper impounding dam could be lowered 15 feet, and he
opined that it could, with the use of this main, and:the
emergency situation could be well controlled. '

I checked with Lester Marshall after the call from
Mr. Zeccolo. Mr. Marshall was familiar with the 14" main
and said that he had used it on numerous occasions when he
was Water Superintendent, and that to the best of his knowledge

| it was still operable. He offered to assist the Water Depart-
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ment in becoming acquainted with using it. Mr. Marshall also
stated that the outflow from the 14" main could be shunted into
the lower reservoir, or around it, into the causeway leading

* .around the lower reservoir. He stated that this was the

original blow-off main for the upper impounding dam, built
many years before the 8" main which was constructed only when
the level of the upper dam was raised.:

Mr. Zeccolo also reported that he had reviewed the
Parson firm's recommendations. With one exception he felt
that the proposal was sound and that the Village needed all
of the basic information. He did feel that' the Nussbaummer
firm must have acquired all of the needed hydrological inform-
ation in connection with the design of the filtration plant
and that taking it again might be a duplication. He did feel
that the topography maps and the soundings would be most
important as it is his thought that an attempt should be
made to correlate the upper impounding dam with the new
filtration plant. His thinking is that with the construction
of the filtration plant, there should be little need for a
large settling reservoir, and that the conclusion of the

" engineers might be that the upper impounding dam be reduced

in height.

Subject to receiving the written report of ‘Mr.
Zeccolo, it would be my suggestion that immediate steps be
taken to put in operation the 14" blow-off valve, which
should appreciably reduce the crest level behlnd the upper
1mpound1ng dam.

Very truly yours

. WILLIAM M. DONNELLY L y
WMD/x : Village Attorney,




DEPARTMENT OF THE ARMY
BALTIMORE DISTRICT, CORPS OF ENGINEERS
P.0. BOX 1718
BALTIMORE. MARYLAND 21203

NABEN-R 5 24 January 1974

Honorable Daniel F. Leary -
Mayor of.Waverly

P. 0. Box 149 :
Waverly, New York 14892 .

Dear Mayor Leary:

This letter confirms and supplements the information br&vided'aﬁ our
meeting held in the Village Hall on 4 January 1974..

The new low level spillway in the right abutment of the upper Waverly
dam is designed for a flow of 1,000 cubic feet per second. The crest
of the spillway is at elevation 965 (project datum used on the Baker
survey, 8/31/73). The water surface in the reservoir would be at
about elevation 971 with 1,000 cubic feet per second flowing over the
spillway. The volume of reservoir storage between elevation 965 and
elevation 971 is about 35 acre feet. If the reservoir is operated to
maintain a normal pool at elevation 955, an additional 40 acre feet,
equal to 0.37 inch of runoff from the 2.0 square mile watershed, will
be available for flood storage. The storage capacity below elevation
955 1s about 15 acre feet.: T

.Outflow greater than 1,000 cubic feet per second 1s e;pected at aver-
age intervals of about 100 years. :

stncerelj yours,

215U

BERT S. McGARRY :
Colonel, Corps of Engineers
District quineer'

. .

mivo o

42t

S E———

e s




T T MEMORANDUM
re
VILLAGE OF WAVERLY Impounding Dams.

. On March 27, 1973, Mayor Leary and Village Attorney William
M. Donnelly, attended a meetiny with the Construction Grants

~ Division of the New York State Department of Environmental Conservation,

at 50 Wolf Road, in Albany, New York. County Legislator, Leon
Thomas, of the Fifth Legislative District of the Connty of Tloga,.,
also attended the meeting.

After the meeting with the Coastruction Grant Division,
Mayor Leary and Village Attorney Donnelly were introduced to
Louis M. Concra, Jr., Chief of the Bureau of General Engineer‘ng
of the New York State Department of Environmental Conservation.
Mr. Concra's office is at 50 Wolf Road, Albany, New York, 12201,
and his telephone number is Area Code 518 (457-7448).

Loo. o

Mr. Concra was involved in an examination before trial being
conducted by J. Edward Murray, Asst. Attornéy General, withwhom
Mayor Leary and Village Attorney Donnelly were acquainted. A
Discussion of the Waverly Impounding Dams followed:

Mr. Concra stated that his office was making an iaspection
of every dam in the State, pursuant to legislation which was
adopted several years ago, and were proceeding from East to West
across the State. They had not as yet reached Tioga County.

Mr. Concra, when advised that the Board of Trustees and the Board
of Water Commissioners were contemplating a dam study, suggested
that his Department make a study of the impounding dams, as they
would be reached shortly, possibly late this summex and at ‘the
latest, by next Spring, in any event.

On‘Thursday, April 5th., Mr. Concra visited Waverly and
inspected the impounding dams with another inspector from his
office. Later Mr. Concra and his associate met with Mayor Leary
and Village Attorney Donnelly, and Elmer Lohman, Chairman of 3

the Water Boaord, and Supt. of Public Works, William Connor. Aﬁ;-.y;,x\
The findings were set. forth as follows: Zece e

The upper impounding dam was stated tp be a Class C.
safety hazard, which is the most serious hazard rating
made by the office of which Mr. Concra is Bureau Chief.
The impounded waters were found to be flowing out the
emergency spillway. Apparent fissures were found in the
top of the earthen dam enbankment. Bulging was found on
the downstream face of the earthen dam with areas of
slippage above the bulging area. It was suggested that
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constant surveillance be kept on the upper dam, pérticplarly
, during the Spring period and during periods of heavy rain.
' The Bureau will make an immediate report, in writing,
suggesting that the crest level behind the upper impounding
dam be lowered to conform to the amount of the lowering of
| the crest level to be stated in the Bureau's letter. The
8" run-off main at the upper dam was found to be totally
inadequate for the purpose of lowering the crest level.
Unofficially, it was suggested that immediate steps be
taken to install a syphon at the site of the upper dam as an
emergency method of reducing the crest level. Both parties
‘agreed that over-tépping. - of the upper dam would cause
. catastrophic damage, both to property and life down-stream
g of the dam site. The impression created was. that the

condition of the upper dam was such that emergency steps be

‘ taken immediately to lower the crest level and to keep it
i ; lowered. : B

Mr. Concia took the specifications set forth in Task Order #1,
which constitutes the proposed engineering work to be done by the
1 ~  Parsons Engineering firm, and promised to review them immediately
i and report back to the Village. He suggested that he would be glad
to work with the Village, or-with the Consultant for the Village,
in any manner which might be helpful.

Rt

Mr. Concra and his asscuiate did not seem concerned about the
lower dam. They noted some seepage, but stated that this was always
the case with earthen dams. They would suggest some maintenance
problems, including a number of woodchuck holes, They suggested
that this problem be taken care of immediately.' =

The Bureau will make a written report to the Village,
undoubtedly mandating an immediate lowering of the crest level
behind the upper dam, with the number of feet to be stated in
the letter, affter certain engineering are made.

WMD.

e




L P

. # i i b -
' 45 8 14 December 1973 : l
S e Report of Inspection R
Fam e B LR gk " Water Supply Danig
ok o Waverly, N. Y.

- Director of the Federal Disaster Assistance Administration, en inspection .
. of the subject dams was made to evaluate a potential hazard caused by = !’
reported movement of the upstream slope of the upper water supply dam o

. i o Date Of Inﬂection- lo—ll December 1973

.1Brincipal Contacts: Mr, Daniel Leary - Mayor, Village of Waverly
T T i Mr. Harry Woodburn - President, Village of Wa.verly
- Water Commission

Mr. E. H. Iohman - Village of Waverly Water Com-
o mission

g g #: w&ver]y’ I‘.Io
g Mr. G. E. Lloyd . = Parsons, Brinckerhoff, Quade ~
and Douglas, Inc., Consulting °

-

o o =
.o . TR
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and is located on Route 17, 20 miles east of Elmira and 40 miles west of
Bi.nghambon, N.X,

" The two water supply dems are located about one mile northwest of the Village
of Waverly on' Dry Brook Creek, The upper impoundment is used for sedimen-~ .
‘tation while the lower impoundment is used for direct water supp Down-
. " stream of the dams, Dry Brook Creek flows through the westerly 1, 3 of the
" 1. village end has very limited chennel capacity., The drainage avea for the

} st impoundments is about two square miles, A consulting firm, Parsons,
Brinckerhoff, Quade and Douglas, was retained to study the hydraulics and
i ¢ * hydrology of a proposed filtration plant just downstream of the lower daw.

Both dama were built or raised in 1918, Virtually no as-built data exists.

/0 %Louer Dam: The lower dam has a he:.ght of 5, feet, is about 310 feet long
C’r and the normal pool level creates a hydraulic head of 47 feet. The embank-

;h_zmose. At the request of the Village of Waverly, through the Regional ' =

Al .Mr wma.am Connor - Superintendent of Public Works,' = i

" Narrative: WVaverly, N.Y. is a small town of approximately 5500 population

. g

ment is founded on rock, has a central contrete core wall, upstream and
‘' downstream slopes that vary between 1 vertical and 1} horizontal to 1 verti- .
,0" cal to 1% horizontal. The crest width is about 8 feet and shows signs of - -
F K{ about 6-8 inches of settlement at the maximum section. The dam was built °

MY in 1918 and no record drawings exist. A side channel spillway having a
/N«‘\‘ length of about 100 feet is located on the right abutment. :

Reaemir control is obtained by controlled discharges from the upper dm,
water supply discharges, and the spillway. Virtually no drawdown capa-
* bility exists. . sl :

e Hy
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. reservoir-15foet beIow noracl pool to elévation 979 as a precautionary .
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-~ 10 feet, a length of about 700,feet, and the normal pool creates a hy-

©* draulic head of about 65 feet. Records from 1918 indicate that the original
" dam was about 36 feet high and was raised to its present height by upstream
-*. construction, There are virtually no design or construction records for
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" 14 December 1973 5;’ i

The only ﬂaaibl‘/signs of distress are the sottlement at the top of -
. ~.dam and about 25 gpm of seepage exiting from the embankment into the Ara T
.. -,Valve house located at the downstream toe at the base of the right abute ;' .

) fment. . 94 s H U :

Upper Dam: The upper den has a height of 70 feet, a top width «f

the embaniment. One sketch shows a short concrete core wall in the up-
stream third of the embankuent. Both upstream and downstream slopes vary

' from 1 vertical on 1} horizontal to 1 vertical on 1} horicontal. The down- '
', stream slopv has about 6 feet of tail water created by the lower reservoir,

"', Reservoir control. was previously obtained by a spillway located on the right -
{7, abutment at elevation 993.5 feet. Top of dam is at elevation 1000+, The . '
. .- discharge through a 6-inch and a 1l4-inch pipe located in the embankment =~ .~
S ' provides little or no control. An emergency spillway, alsc located on the - -
.. right abutment is 2 feet higher than the normal crest. Tropical Storm ¥

Agnes caused high reservoir stages and flow through the emergency spillway.
Since Agnes, several signs of distress were observed by the owners, namely . :
settlement of the upstream portion of the top of dam accompanied by cracks
end fissures. In April the State of New York advised owners to lower the

- measure. The Village consulted their A/E, who recommended monumentation, :

exploration and observation wells, and that the pool be maintaired at

- . the lower level. The A/E also started to evaluate the drawdown system.

Prior to this, no formal inspection had been conducted, the pool has neyer

been lowered to inspect the 14-inch outlet pipe or the upstream slope. 'No
instrumentation or monumentation had been installed, :

At the time of the inspection the embankment was in a gradual state of
failure with, a slide over the entire length in the upstream slope, which
probably resulted from a sudden drawdown condition after Agnes. The maxi-

- mum downward movement of the top of the upstream slope is about 4 feet.

The entire top of dam is craecked and fissured, the maximum crack being
about 10 inches wide. A slice over at least 2/3 of the length of dam is '
occurring in the downstreaan cirection about midway up the slope. This is

. & result of the long term steady seepage condition.

'Although tail water at elevation 935+ prevented observation for seepage

at the downstream toe, seepage was observed exiting from the base of the :
slope on the right abutment end along the concrete spillway retaining wall.
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\D-A068 739 KIMBALL (L ROBERT) AND ASSOCIATES EBENSRURG PA F/G 13/2 &
NATIONAL DAM SAFETY PROGRAM. WAVERLY LOWER RESERVOIR DAM (NY&23==ETC (L)) |
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: fhotographe are ava.ileble ét the Baltimore Dietriot office.

NABEN-F g ; ' sl 14 December 1973

' Temporary monuments along the top of the dam were installed by the owners .
-+ in October 1973; however, four sets of readings showed no major signs of
+ ' movement. Prior to Agnes, the top of dam was reported to be level. A . = .
“»> 1.5 inch rainfall in the period of 8-9 December caused an 8-foot rise in i
.+,. the pool with both the 6-inch and 14-inch discharge lines opened fully.
. Preliminary analysis indicates that a rainfall of about 2,7 inches in
"*. three hours, which is approximately a twenty-five year storm, could be _
. contained to,the spillway crest with the prior pool elevation at 979 as i
. recomnended by New York State, Peak discharge for a twenty-five year stowm -

‘would be of a magnitude between 500 and 1000 cubic feet per second and

could not be eontro]led by the ava:uable outlet pipes end poasible port- :
. able punpa. PR e ;

o i
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.-1.  The lower dam is not considered safe by current deeign criteria, 'but

e does not present an immediate hazard as does the upper dam,

. .12. The upper dam is in.a atate of gradual failure with a downstream slide

caused by long term steady seepage and an upstream. slide resulting from a

’ sudden drawdown during Agnes in June 1972. . The downstream condition was -
. ,_probab]yaggravatedatthietime. A Sas Hazca it

Reconmendations:

‘. 1. Immediate action should be taken to lower the upper reaervoir at a
... controlled rate from its present level at elevation 979 to at least ele-

i
*

vation 955." This should be accomplished by opening all discharge pipes,
operation of portable pumps and if necessary, the excavation of a diver-

- sion ditch.on the right abutment to control the inflow of surface runoff,

During this period of drawdown the embankment should be kept under con-

_stant surveillance by a ccmpetent Soile Engineer.

2. The upper reservoir should be maintained et this lower 1evel as long
as the embankment remains in its preseant condtion. This can be sccom-

o

‘plished by providing a lower spillway, if required.

3. The A/E, Pa.rsons, Brinckerhoff, Quade and.Dougles, Inc., should con-
duct a study to determine the extent of permanent remedial measures that

will be required to restore the embanlment to a safe oondtion and met‘
the mdu of the village.

Anmunn.m.z . J. HEMLER

; N
. Actg Chief, Dams & Ieveeu , Asst, chief, Projeot Plenning
! Section . Branch
! . ':‘ :
' J. LESNIK :
| « )
L $ 3
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! RELEASE - DECEMBER 11, 1973. e T
-l “*.. . 'Sinee Hurricane Agnes in June of 1972, substantial investi-

; gation has been made'concerning the safety of the two impounding dams -

' Ll}hich are one: of the sources of the Waverly water supply. For the v'i'

s ast year, the Consulting Engineering Firm of Parsons, Brinckerhorr,
‘liuade & Douglaa, Inc., have been conducting &n investigation ‘of the
“!1 ams in an qffort to determine the question of their safety. During
:]:hat.period, several inspections have been made of the dams by =

mgineers of the New York State Department of Environmental COntr01, .

Recentlfg through the efforts of Cdngressman Howard W. Robison and
jneon Thomas, our County;Legisiator, the U.S. Corp of Engineers have
made on-site 1nspections. Today, I met, along with other Village
iHfficials, with representatives of the Corp of Engineers and a repre=-
goentative of our engineering firm. ‘The information elicited indicates
that the probleﬁ'may be;considerably more'serious thaﬁih&d earlieg
f[’)een thought. i ' ‘i“ '

" We are told that there has been subsidence in the down— :
xtream face of the upper dam, probably of some time duration, and
'further subsidence on the up-stream face of the upper dam which can
e attributed to the erfe?ts of Hurricane Agnes. The level ofxthe
warapet on the upper dam has subsided about four feet since Hurricane .
ignea. We do not feel éiat there is any 1mﬁediate danger of a breach:

ind in. thio conolusion, our advisora concur. However, because of ‘the .

;

f i FALEAP LY K ; ‘ : % i
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E4 ineers and our engineering consultant, we are lowering the pool

jhind the upper impounding dam to as low a level as possible. This

an rour inohes a day, to prevent rurther deterioration in the upper i3

.....
. . : . 50
. ‘ R 4 s e

{xg at'the upper dam site to determine the stability of the material;‘t”

3t be done elowly in accordance with tne engineering advice given fg,igj
i

i -us and with the reduction being in the neighborhood of not more -rig;ﬁ

- ;uf 2. We are taking steps to commence immediately oore drill- :w_

”
o r
faty 2 Erd ol < o8 oo A 0
e s : Ll Loy
'?‘ REE 4 A e
: i ! e ! v ‘_~ :
i i ) : : ; ! . 5 fy
. ua]wre of what has taken place at the site of the impounding dams in q ¢
4 ‘. . .aj’ Sy
- she. hille ‘above the Village, we are taking the rollouing eteps Ts pre-‘f:fglf? e
a’cionary meaeures. : ' SR Ey o
":l.' In' accordance with the euggestions of the COrp ‘of ;L

in the interior ‘of the upper dam, and on an emergency basis 8o as to:'fg' -
ispenee with competitive bidding. T S e [} ne
if“ .f'““ 5'3; We -are preparing an emergency evacuation plan for use ;;Q'"' £
'Ln‘the'unlikely event that a serious problem might ariee which would ‘:ﬁ.':@
;, ndanger the lives and ‘property of people residing downward rrom the ;: ' '*gvf‘r
‘dam sites. Representatives of the adjoining Borough of South Waverly :ﬁ i
‘,vill be asked to participate in the working out. of such plan._ "i: ul;if“d'fﬁii:i
gt A 'Release of this statement should not be a cause for alarm - f?jfiﬁ
.| ko reeidente or our community. It is simply a atatement designed to if-ifﬂ?g %ﬁf?
P define the problem and alert the citizenry to the steps being “taken ﬁif"'T"x iiff
ff.ae a precaution. There will be certain obserVade activity in the }="f' -*”;ki%
; dum oroa vitnin the next month and it is hoped. chut'bhis atatementﬁfb N {;;{
';. will cleriry the roaeone and prevéﬁt undue alerm ff'wiy?jrr -f?ﬂ ai v -}: Ef
X S A, BN Nt T L ‘4'. : 8, ﬁ'f;\tﬂf.:'"‘i 5 ?f’
gl e
g , 'fié 5‘1 ! St griwid 9 ;; ﬁ;
T —— p - k9 ﬁhhﬁi o ? n}
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¥/ 3 OFFICE OF ENVIRONMENTAL ANALYSIS

]- MEMORANDUR
Vic Glider
[ S. J. Zeccolo

CT7: Waverly Dams
l December 17, 1973

On April 5, 1973, myself and another Department engineer inspected these
.dams at the request of the Village of Waverly.

During the time of the Agnes floods, the water's level rose to unprecedented
levels and soaked portions of the embankment which had not been previously

‘80 exposed. This condition plus a sudden drawdown has resulted in a sloughing
of the earthen embankment in both directions. It was stated that cracks

along the crest of the dam appeared after Hurricane Agnes. A result of this
inspection was an order from us to lower the water level 15 feet below normal
pool elevation, and td maintain that level until .completion of an engineering

study. 770-1719 % &t 71-630j ,
The Village then asked me to reviéw the engineering proposal for a dam

‘Investigation presented by Parsons-Brinkerhoff. On April 16, I sent a

letter outlining my comments. One of my commeats was that Parsons-Brinkerhoff
should coordinate their study with Nausbaummer & Clark (the filtration plant's
designer) to determine whether or not the upper reservoir should be permanently
!Lowered or -eliminated. ;

The Village was very concerned over the fact that they were contemplating a
1ew water filtration plant, and now faced with an expensive dam repair, they
taould be unable to do both projects.

‘uring the State's "Federal Dam Inventory", the Army Corps of Engineers was
wotified of the situation and that a serious downstream hazard existed. The
Corps has recently inspected the upper dam and deemed it necessary to implement
‘mergency action. On Friday, December 14, I was directed by the Department to
ct as liaison at a meeting between the Army Corps of Engineers - Baltimore
District, the Village of Waverly, Department of Environmental Conservation and
Department of Transportation. At this meeting, Colonel McGarry stated that
his was a serious situation and that emergency action was deemed necessary by
che Corps of Engineers, Department of Environmental Conservation, Parsons-
Brinkerhoff and the Department of Transportation Soils Engineers feel that

he situation is serious, but as long as the water levels are kept down, there
-8 no crisis.

3 cbmplete 1ist of attendance is attached. Not shown on this list were several
eople from the news media. The U. S. Corps of Engineers Public Affairs man
invited the press. .

€ the Corps of Engineers wishes to call this an emergency and bare the costs
tor remedial action, the Village has no objection and neither should the
ttpnrtment. Colonel M«Garry asked me if the State of New York could assist

1¢ Village in any way. I advised him that I was not authorized to speak for
ae entire State, but that the Department of Environmental Conservation was

T D
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Vic Glider
Page 2
December 17, 1973

unable to render any financial or construction assistance. The D.O.T.
representative informed Colonel McGarry that there was a possibility of
obtaining equipment from their Region 6. However, such an order would have

to be received from higher D.0.T. officials. Colonel McGarry said he would
send an official request to the Governor's office. This procedure is necessary
for him tc exhaust all other available assistance before committing federal
funds in an emergency. As long as N. Y. S. cannot assist the Village, the
Corps will step-in using emergency funds. Colonel McGarry expressed a desire
to do this project without proceeding to formal Federal contracts by procuring
trucks, equipment and labor from the Village or the State.

The emergency procedure as outlined by Major Johnson was to:
1. Drawdown the reservoir by pumping.
2. Construct a diversion ditch to eliminate inflow.
3. Conduct core borings and analyze them.
4, Design a new principal spillway.

S. Construct the new spillway.

.
'

I agreed with their logic except for the necessity of the diversion ditch.

~ Levels can be controlled by pumping during periods of low inflow without

resorting to a diversion ditch. The Corps will determine whether or not to
ditch depending on the pumping capability.

“The Village welcomes this assistance and will cooperate in any way they can

.with the Corps. The Department should welcome this Federal assistance. If
the Army Corps of Engineers wishes to repair or reconstruct unsafe dams with
high hazards, they would provide a great service to the State. :
8JZ:cs ;

Encl.

ce: Terry Curran

T —————— -~ —— -~
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PARSONS, BRINCKERHOFF, QUADE & DOUGLAS, INC
i 111 JOHN STRCET, NEW YORK, N. Y. 10038 TELEPHONE (212) 233-6300
CABLE: PARKLAP NEW YORK ¢ TELEX WU 1-2403 o RCA 232 117

!
.

i : October 31, 1973

ey
ENGINEERS
v v i E 2

Mr. Stanford Zeccolo

Department of Environmental Conservation
50 Wolf Road

Albany, New York 12205

Dear Mr. Zeccolo:
We are in the process of studying the water supply dams in

the Village of Waverly, New York, and we understand that some
data is available in the New York State archives.

! Please send us information on Registered Dams numbered 10
and 10A, in the Chemung River Watershed, as we discussed during
our telephone conversation of October 31, 1973.
Thank you for your assistance in this matter, we remain
Very truly yours,
PARSONS, BRINCKERHOFF, QUADE & DOUGLAS, INC.
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G. R. Lloyd
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" OFFICES OF THE COMPANY AND AFFILIATID COMPANIES
ATIANTA / BOSTON / DENVER / HONOLULU / NEW YORK / ST. LOVIS / SAN FRANCISCO { TRENTON / WASHINGTON, D.C.
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being rolled at all, as called for by the ovecificationg,
. /“—_' -

ie rolled. This work should be done in accordance with the
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Waverly Yater Company,
Vaverly, N. Y.

Gentlemens =

Our Inspector, ¥r, McKin, reoports that the ecbankment
LFPEE- ;
for your new reservoir dam (#10/4 Chzmung Tatershed) is not

It is iwpossible to do this work satisfactorily unless same

specificutions,
Very truly ycours,
GO0, D, PRATT, Commissioner,
Mg R AAFG
. : Diviélon Ensincer,
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FOREWORD

Following requests from the village of Waverly, New York State
Officials, and the Federal Disaster Assistance Administration, the
U. S. Army Corps of Engineers responded and inspected the village's

two water supply dems.

The inspection disclosed that one of the dams was in a grzdeal
state of failure and presented & serious threat to liie and property
in the village as well as in the nelghboring community of South Waverly,

Pennsylvania.

This report documents the emergency operations undertaken by the
Baltimore District under the provisions of ER 500-1-1. The emergency
actions undertaken were the lowering of pool behind the dam to a safe
elevation and the construction of a low-level spillway to prevent

impoundment of water behind the dam.
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AFTER ACTION REPORT

WAVERLY, NEW YORK

14 December 1973

1.1 Authority. This report on the activities of the U. S. Army
Engineer District, Baltimore, in Waverly, New York, surrounding the
potential failure of an earthen dam is prepared in accordance with
instruction contained in ER 500-1-1.

1.2 Purpose. This report summarizes activities undertaken with the
statutory authority granted the Corps of Engineers in PL 84-99 and is
intended to describe the emergency operations carried out by the
Baltimore District.

1.3 Location. The village of Waverly, New York, is a town of
approximately 5,500 population located along the southern tier
expressway (Route 17), 20 miles east of Elmira, New York, and 40
miles west of Binghamton, New York. The village was incorporated
in 1854. Dry Brook, a tributary stream of the Chemung River vhich
flows through the village, has two water impoundment dams about
1-1/2 miles upstream of the center of the villaege. Although the
purpose of these dams is for water supply, there are some inherent
flood control benefits.

1.4 History. In the days of colonjal settlement, cities and villages
were founded along navigable waterways since boats were the primary
vehicle for transportation and commerce. By the mid i800's railroads
began linking cities and opening areas to development that were not
necessarily near a waterway. New cities and villages appeared almost
overnight along these railroad rights-of-way. Many of the buildings
constructed were of lumber, since it was the most plentiful building
material. The fact that many of these towns were remote from large
quantities of water resulted in almost invariable losses to fire of
whole blocks, ravaged because there was not enough water to bring the
flames under control.

Commercial wooden buildings sprang up on both sides of Waverly's Broad
Street situated as it was adjacent to the newly constructed Erie Railroad.
This railroad was a link between New York City, Lake Erie, and the West.

‘As the village expanded it was soon beset by a succession of disastrous

fires. In the spring of 1855, Waverly's first great fire destroyed
seventeen stores., Shortly thereafter, the first village fire company
was organized and a hand engine purchased. Cisterns were dug and bricked
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in for the purpose of providing water supply for fire fighting. Remains
of several cisterns were unearthed in the 1960's when Broad Street was
resurfaced. In 1871, a second disastrous fire destroyed sixteen buildings
and twenty-five businesses. The cisterns source of water supply proved
inadequate.

~
¢

Continued rapid growth of the town led insurance companies to threaten

to cancel fire policies. Village Trustees studied the problem and retained
a civil engineer to study the possibility of impounding the head waters

of Dry Brook to provide a source for a water system. The cost of
$129,000 proved prohibitive to the village government. The suggestion

of a well at the foot of Spanish Hill with the water to be pumped to
storage tanks was also rejected as being too costly.

he impetus for the beginning of the Waverly Water System ultimately

came from private sources in 1880 when the Waverly Water Company was
organized. The voters of the village ratified a contract which provided
for payment to the Company of an annual sum of $1,600.00 for furnishing
eighteen Broad Street meters with water, with additional hydrants to be
furnished with water at $75.00 per year per hydrant. The Waverly Water
Company, a privately owned stock company, was given the necessary village
franchise and commenced, in 1880, the construction of impounding dams at
the headwater of Dry Brook north and west of the village. What is now
called the lower reservoir was constructed during that year and retains !
approximately 1ts original form. This was to be the primary storage '
reservoilr. At the same time a smaller reservoir, with an impounding dam
fifteen feet in height, was constructed north of the primary reservoir.
A lé4~inch outlet pipe was included to feed the lowar reservoir. The
purpose of the smaller reservoir was probably two-fold--to impound the
waters of Dry Brook while construction was underway on the primary
storage reservolr below, and secondly to act as a sedimentation basin

for run-cff waters from Dry Brook before it was fed into the lower
reservoir. At the same time, a run-off spillway was built leading from
the west side of the upper dam, around the lower reservoir, and into

the upper Waverly Glen at the present side of tihe Glen waterfall.
Though need for fire protection provided the immediate impetus for
construction of the Waverly impoundiang dam, the newly organized company
moved immediately into a program of providing water for household
patrons in the rapidly expanding residential areas of the village.
Mains were laid in numerous newly developed streets, and the Waverly
Water Company became an active force in the rapid development of the
village.

In 1906 the Board of Trustees of the village submitted to the voters

the question of whether the village should acquire the existing private
system of Water Works of the Waverly Water Company, including its mains,
lands, easements, rights-of-way and property for a sum not to exceed
$125,000.00. The proposition was noted in the affirmative. There followed

| *hrae ; -




a period of five years of extended and bitter litigation in the Supreme
Court of the State of New York involving the acquisition of the water
works by the village through condemnation proceedings. The Water Company
contested the acquisition on numerous grounds, but by 1912 litigation was
concluded and the Waverly Water System, including the impounding dam,
became the property of the village of Waverly and a municipal utility.
Bonds were authorized and issued to finance the purchase and improvements
and a separate Board of Water Commissioners was created that year to
operate and manage the new municipal water system.

In the following years, and up to 1918, the upper impounding dam was
improved and its capacity enlarged. Additional watershed lands were
purchased. The upper dam was raised an additional thirty feet above the
original fifteen feet, and adjustments were made to the diversion spillway
to make it compatible with the raised height of the upper dam.

By 1920 the Waverly Water System had for the most part taken its present
form. Villapge-owned lands in the impounding area consist of approximately
five hundred acres. The entire watershed consists of approximately two
square miles of land. The capacity of the lower impounding reservoir

is approximately 90 million gallons and that of the upper reservoir
approximately 130 million gallons. Extensive reforestation and plantings
on the slopes adjoining both reservoirs control erosion and add to the
water retention capacity of the watershed.

From 1920 to 1970 the dam existed escentially in its present form, being
maintained by the village public works department. A number of independent
events in the past several years brought attention to dams in general, and
the Waverly Water System in particular.

In early 1970, the village began to assess its water supply from a

quality standpoint, and this, in turn, led to an evaluation of the
structural soundness of the dams. Concurrently, in 1970, the Buffalo

Creek Disaster occurred in West Virginia. This disaster, in which a

series of mine company dams broke and flooded a narrow valley, resulted

in passage on 8 August 1972 of the Dam Safety Act, PL 92-367. The
objectives of the Act are to inventory all dams meeting a specified
criteria in the United States and to develop recommendations for a
comprehensive National Dam Safety Program. This enormous task was
delegated to the Department of the Army, Office of the Chief of Engineers,
Army Corps of Engineers. The responeibility for the State of New York
under this program was assigned to the New Vork District Engineer who
entered into a contract with the New York State Department of Environmental
Conservation (DEC) to perform the inventory and submit, prior to 1 April 1974,
a report on applicable New York State dams.




In June 1972 the effects of tropical storm Agnes were felt in and
around the Waverly area and extensive damages resulted to the village,
and as was later realized, to the dams.

Following Agnes, village officials kept a watchful eye on the dams;
and sometime later when sectling was noticed, they requested the New
York State DEC to inspect the dams as socon as possible. i

Officials from the DEC visited the damsite on 4 April 1973 and, noting

some deficiencies, verbally ordered the water level of the upper impound-

ment lowered 15 feet from its normal pool elevation. The authority for : !
New York State Officials to act in such emergencies 1is contained in the

New York State Enviromnmental Conservation Law, Section 15-0507 (Inspection
of Dams) and Section 71-1819 (Summary Action). DEC officials reported
after their visit that "these dams constitute a greater threat than any
other existing dams in the state at the present time," The village then
consulted architect-englneer, Parsons, Brinckerhoff, Quade and Douglas

of New York City, who recommended monumentation be established, exploration
and observations wells be dug, and that the pool be maintained at the s
lower level. This firm was under contract with the village for other

setvices.

Concerned over this assessment, village officlals contacted numerous
governmental agencies including the New York State Civil Defense and

the Federal Disaster Assistance Agency (FDAA). The FDAA concluded that

1t had not authority to render assistance to the village, and on 14 November
1973, sent a letter (see appendix G) to the Baltimore District Corps of
Engineers requesting initiation of a study concerning a potential dam
failure.

The Paltimore District dispatched an inspection team to Waverly soon

after the arrival of the request for the study. The resulting emergency
operation was unusual in that it was undertaken to preclude occurrence

of rather than recover from a disaster. As the Mayor of Waverly, New York,

who had experienced the flood of 1972, said, "It seems relatively easy

.to get outside help after a disaster but nearly impossible to get <
assistance in averting a potential disaster." Upon returning to Baltimore,

the inspection team filed the trip report found in appendix A.

1.5 Dam description. The upper dam has a height of 70 feet, a top

width of 10 feet, a length of about 700 feet, and the normal pool creates

a hydraulic head of about 66 feet. A dam report, made in 1916 by the

Conservation Commission of the State of New York, indicates that the dam

was originally about 36 feet high and was raised to its present height

when the reservoir was enlarged. There are virtually no design or

construction records for the embankment. One sketch in the 1916 report

shows a short concrete core wall in the upstream third of the embank-

ment. See the sketch marked "Section' on page 5. Both upstream

and downstream slopes vary from 1 vertical on 1-1/4 horizontal to "
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1 vertical on 1-1/2 horizontal. The downstream slope has about 6 feet
of tail water created by the lower reservoir.
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Reservoir control was previously obtained by a spillway located on the
right abutment at elevation 993.5 feet. Top of dam is at elevation 1000k
the discharge through a 6-inch and l4-inch pipe located in the embankment
provides little or no control. A second spillway, called the emergency
spillway, also located on the right abutment, is 2 feet higher than the
first one. Tropical storm Agnes ceaused high reservoir stages and flow
through the emergency spilllway. Since Agnes, several signs of distress
have been observed by the owners, namely settlement of the top of dam
accompanied by cracks and fissures.

Prior to the arrival of the Baltimore District's inspection team, no
formal inspection had been conducted, the pool had never been lowered to
inspect the l4-inch outlet pipe or the upstream slope, and no instrumenta-
tion and very little monumentation had been installed.

At the time of the team's inspection, the embankment was noted as being
in a gradual state of failure, with a slide over its entire length in the
upstream slopes which probably resulted from a sudden drawdown condition
after Agnes. The maximum downward movement of the top of the upstream
slope is about 4 feet. The entire top of dam is cracked and fissured,
with the maximum crack being about 1C inches wide (see photo 4, page 6.)
A slide over at least 2/3 of the length of dam is occuring in the down-
stream direction about midway up the slope resulting from a long-term
steady seepage condition.

Although tail water at elevation 935 prevented observation for seepage
at the downstream toe, seepage was observed exiting from the base of the
slope on the right abutment and along the concrete spillway training wall.
A few monuments along the top of the dam were installed by the owners in
October 1973; however, four sets of readings showed no major signs of

5

4




l

! )

ah

movement. Prior to Agnes, the top of dam was reported to be level. A
1.5-inch rainfall in the period of 8-9 December caused an 8-foot rise

in the pool with both the 6-inch and l4-inch discharge lines opened fully,
Preliminary analysis indicates that a rainfall of about 2.7 inches in
three hours, which is approximately a twenty-five year storm, could be
contained to the spillway crest with the prior pool elevation at 979+ as
recommended by New York State. Peak discharge for a twenty-five year
storm would be of magnitude between 500 and 1,000 cubic feet per second
and could not be controlled by the available outlet pipes even if supple~
mented by portable pumps.

The conclusions of the inspection that were presented to the village
officials on the afternoon of December 11 in the village hall were:

(1) the lower dam is not considered safe by current design criteria, but
does not present an immediate hazard as does the upper dam, and (2) the
upper dam is in a state of gradual failure with a downstream condition
probably aggravated at this time.

In light of these observations, the following recommendations were
of fered:

(1) Immediate action should be taken to lower the upper reservoir
at a controlled rate from its present level at elevation 979 to at least
elevation 955. This should be accomplished by opening all discharge pipes,
operating portable pumps and, if necessary excavating a diversion ditch on
the right abutment to control the inflow of surface runoff. During this
period of drawdown, the embankment should be kept under constant surveillance
by a competent soils engineer.

(2) The upper reservoir shouvld be maintained at this lower level
as long as the embankment remains in its present condition. This can be
accomplished by providing a lower spillway.

(3) An architect-engineer should conduct a study to determine the
extent of permanent remedial weasures that will be required to restore
the embankment to a safe condition and meet the needs of the village.

1.6 Emerpency actions. On December 13, a teletype message was sent to
the North Atlantic Division office with an information copy to the Office
of Chief of Engineers in Washington, D. C., apprising them that the upper
dam was in a state of faillure and presented an immediate hazard to the
village (see appendix G). It was recommended that immediate action be
taken to lower the upper reservoir, to excavate a diversion ditch and to
construct a low level spillway. Any delay in the drawdown operations
could have resulted in failure of the upper dam which in turn would cause
overtopping and failure of the lower dam and extensive flooding and loss
of 1life in the village.

A “—— ....—....—..w : -
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Colonel Robert S. McCarry, District Engineer, was briefed on the report
at 0830 hours on 14 December 1973. He was concerned with the seriousness
of the situation of the upper dam and at 0900 hours directed that key
personnel be ready to leave the District office for Fort Meade, Maryland
airfield by 1000 hours and that the village, New York State, and other
interested officials be notified that he desired to meet with them at
1200 hours in Waverly. The purpose of the meeting was to assess the
condition of the dam personally and to ascertain the capabilities of the
related local governments to reduce the hazard. Prior to departure,
standby pumps located in the Buffalo District were requested for
Waverly.

The 14 December meeting was attended by Waverly Village officlals
(Mayor, President of Water Board, Village Attorney), Town Officials,
County Civil Defense, New York State Department of Environmental
Conservation, New York State Fish and Came Commission, New York State
Department of Transportation, and members of the press.

The Mayor described the resources and revenue income for the village

which showed that the village could not undertake the expense of carrying
out the proposed recommendations., The New York State representative
expliained that the State would be unasble to respond to the emergency with
the necessary speed. Also, for the State to accomplish the work would
require conducting & public heariag in the village, getting approval

from the residents and placing a lien against the village after performing
the work.

In the meeting, it was established that two main categories of work wcre
required. TFirst, the amount of water behind the weakened dam had to be
reduced as quickly and as safely as possible. Because of the very.
restrictive outlet conduits, pumping operations were required to lower
the pool level. Secondly, a new low-level spillway bhad to be excavated
to maintain the pool at the lower, safe level.

At this point, the District Engineer had to make a difficult decision.
Although an emergency existed, no disaster had occurred. Baltimore
District had inspected the dam and had made a recommendation to local
officials on remedial measures. With local and state officlals indica-
ting that they lacked the finanecial and physical resources to do the
work in the urgent manner required, and with the dam ir a state of
failure, the Baltimore District committed itself to accomplish the more
urgent requirements.

Public Law 84-99 earmarks a $15,000,000 fund which 18 "to be expended

in . . . repair or restoration of any flood control work threatened . . .

by flood including strengthening, raising, extending, or other modification
thereof as may be necessary at the discretion of the Chief of Engineers. . .
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to protect against imminent and substantial loss to life and property . . ."
Division Engineers are delegated authority to approve emergency work under
PL 84-99 by hired labor and government plant or rented equipment.

In his decision to proceed with emergency work by the District, the
District Engineer not only considered the above mentioned provisions

of PL 84-99, but also investigated Chapter 5 of ER 500-1-1, titled
Operational Policies and Principles. Paragraph 52.10 states that it is
policy in time of flood for District Engineers '"to determine if emergency
operations are to be undertaken by the Corps of Engineers to supplement
local efforts and that such preventative measures will generally be of
temporary nature. A declaration of a responsible authority of a political
subdivision, while desirable, is not a prerequisite to furnishing emergency
assistance under PL 84-99. It is the policy of the Chief of Engineers,
however, that local assurances and appropriate requests will be obtzined.
Participation by the Corps of Engineers in emergency operations may extend
to Division and District Engineer assumption of a leadership role if
normally responsible local authorities are unable to cope with the
situation. Such leadership {s limited to operational control of emergency
forces and would follow a written request from State or local authorities.
These actions must be subordinate to the responsibilities and suthorities
of State and local officials, but the Corps' capabilities aud pre-eminence
in the field should be made avallable at a time when it is most needed.

An aggressive interest in appropriate assistance to the cormunity is
desirable.”

A separate paragraph, 52.60 deals with possible dam breaching. The
paragraph states, "if breaching of a dam is likely unless immediate action
is taken, and if such breaching weould cause a flood hazard. reuested
flood fighting assistance may be given regardless of whether the dam is

a flood control work. However, only temporary flood fighting measures
will be taken. Due recognition will be given State and local responeibil-
ities for public health and safety requirements which may require draw-
down of the pool until the dam can be repaired. The Corps' activities
should be terminated as soon as the immediate threat has passed."

With the above authorities in mind, the District Engineer ordered the
Engineering Division to provide perscnnel and equipment from the
Foundation and Materials Branch Exploration Section to operate pumps

to draw down the reservoir., The Exploration Section began moving in
several small pumps of their own. Meanwhile, Buffalo District and Wew
York State Civil Defense were shipping pumps which would also be operated
by Baltimore District personnel. Major Stanley Johnson of the Susquebanna
Area Office was directed to stay on the scene until pumping operations
were underway. In addition, Baltimore District assisted the village in
constructing a diversion ditch which captured cne of the upper reservolr
tributary streams and routed it arcund the side of the reservoir and over
the spillvay. Approximately one-fourth of the drainage area was controlled
by this ditcn.
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The second element of the solutilon to the emergency, after the water
was pumped down, was the excavation of a new low level splllway. The
District Engineer asked 1f New York had assets in the Department of
Transportation, or some other agency, which could complete the required
excavation. The New Yorlk Representative promised to explore this
possibility upon his return to Albany.

A telegram was sent by the District to the Governor of the State of

New York apprising him of the extremely dangerous conditions existing

at Waverly (see appendix G). The immediate measures of drawing the pool
dowvm and excavating the diversion ditch were noted and a request was
made for assistance of the State in constructing the low level spillway.

Before sundown that same Friday, the 1l4th of Dacember, pumps were being
installed by District personnel; and by the end of the next day, the

Civil Defense pumps and Buffalo District pumps had arrived. The Civil
Defense pumps were trailer mounted, powered by V-8 gasoline engines with

a 1,500 GPM capacity. These were placed in operation and the reservoir
began to be drawn down. (See photo 5, page 11.) At first a slow drawdown
rate was maintained because of the fear that the saturated soil in the

dam would slump if the pressure of the reservoir was removed too rapidly.

From the 1l4th through the 18th good progress was made. Then a series of
warn and rainy days occurred and despite best efforts the level of the
reservoir rose so rapidly that it endangered the pumps, and placed
additional stress on the dam. On 21 December, the District Engineer
received a response from the Governor of New York which stated that New

York appreciated the work being done by the Corps, but " . . . in view
120 4 g Pos

of the loug experience and expertise of the Corps of Englneers znd the
urgent need to quickly construct the low level spillway, I urge you to
continue to move rapidly ahead with the necessary work. State forces
will continue to provide assistance but do not have the capability to
design and construct the spillway within the next few weeks" (sce

appendix G).

The alarming fluctuation in the pool level dictated that the new low-
level spillway be constructed as soon as possible.

On 22 December, the District Engineer agaln visited Waverly. The
response from the Governor, combined with the reservoir fluctuatioms,
caused him to direct that the District's Engineering Division draw up

the plans and specifications for the low-level spillway and that contrac-
tors be invited to submit proposals on the required work. By 1200 hours
on 27 December, the documents were prepared, transported to Waverly,

and given to two contractors. At 0900 hours on 28 December, the two
proposals were opened and by 1230 hours the contract was awarded in the
amount of $98,430.

10
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The contract called for excavation of 22,000 C.Y. of earth, installation
of 650 C.Y. of gabion slope protection, and turfing,

1.7 Diversion channel. Also, on 22 December, a private contractor,
Charles Jones Construction Company, was hired to assist in running

the pumps and the construction of the diversion channel. Men from

Jonas Construction assisted in pumping operations from 22 December until

2 January. TFrom 24 December until 15 January, Jones Construction built

a diversion channel which captured water from a reservoir tributary and
routed it around the reservoir. This included construction of an elevated
24~-inch CMP pipeline to carry diverted water over a depression and
excavation of a ditch (see photo 6, page 13).

1.8 Construction phase. The notice to proceed was given on 28 December
1973 and the contractor, Triple Cities Construction Company of Binghamton,
New York, undertcok actions to begin work immediatelv. However, a

New York State law prohibits heavy equipment from traveling on highways on
weekends and the day before or after holidays. Since the 29th and 30th
were weekend days, and the following Tuesday was New Year's Day, no
equipment could move until the following Thursday, 3 January.

Major Johnson called the permits division of the State Department of
Transportation and described the emergency. A permit was granted and
equipment arrived on the scene on 29 December.

During the period 29 December 1973 ~ 2 January 1974, the project was
surveyed and the haul roads to the spoil area constructed. Intensive
excavation at an average rate near 2,500 C.Y./day during the period

3-8 January filled the design spoil area. A secocund, more distant, spoil
area was designated by the wvillage and the haul road extended on 9 January.
The longer haul distance reduced the daily output during the period

9-15 January to 2,000 C.Y./day. By 15 January, the excavation was nearly
90% complete and tha threat of the reservoir f£1lling and endangering the
dam was passed.

During the period 16-24 January the excavation was being brought to
final grade, and the rate of daily output reduced to between 400-1,500
C.Y./day.

From mid-January until 4 February several events occured which extended
the planned time of the contract. In addition to inclement weather
that prevented work on a number of days, the job was picketed by an
operators union because of a dispute with the contractor over another
job. District Labor Relations personnel investigated, and this union
dispute problem was resolved after about a week.

Work in the excavation resumed full scale on 4 February with placement
of the gabion slope protection. Once the contractors' crews learned

12
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the techniques of placing, filling, and comnecting the baskets, the
placement rate averaged 45 C.Y./day. Work on the gabion slope protection
was completed on 1 March 1974, (See photo 7, page 15.)

Analysis of the provisions of PL 84-99 disclosed that seeding could not
be considered as an emergency measure under the law and the seeding
provision was withdrawn from -the contract.

1.8 Hydrclogy. About the first of December 1973 hydrologic data was
requested regarding the upper water supply dam. The dam's location was
noted on a U.S.G.S. quadrangle sheet, the watershed was delineated, and
the drainagage area determined. At this time, nothing was known of the
phvsical characteristics of the dam.

An approximate flood frequency curve at the damsite was cormputed using
the generalized method develeped for the Agnes veport by the Hvdrologic
Engineering Center. The 24-year flood also was determined using two
alternate methods and a determination was made regarding the 25-year

eak discharge. Concurrent with the frequency calculation, an efflort was
made to develop a very approximate storage curve for the upper dam.

ing early December, additional data on the dam ware obtained from the
age of Waverly such as pcol elevations, spillway elevations, and some
cellaneous information. A copy of a topographic survey of the dam was
tained from Baker Surveys of Columbia Crossroads, Pennsylvania. This
had been prepared for the village by an architect-engineer for a previcus
project. From this information a more exact storage curve [or the dam
was developed (see appendix D).

The storage in inches of runoff from the watershed between significant
pool levels, that is, normal pool and spillway crest was determined.
Knowing this, an estimate of the frequency of attaining spillway crest
was made, About this time, an approximate profile of the stream was
developed from Ceological Survey Quad Sheets.

The question was raised concerning the maximum extent of flooding

that could be expected from a catastrophic failure of the upper reservoir.
There was no known method, given the data at hand, to make this determina-
tion so an approximate system to answer this question was devised that
showed that the flood wave would be about 11 feet above streambed as it
entered the town. This was assuming that the upper reservoir failed
instantaneously, filling the lower pool to 7 feet over the crest of the
lower dam, which then falled instantaneously. The consequences arising
from failure of the dam were that about 1/2 to 2/3 of the town of

Waverly could be flooded if such an event occurred.

A flow of 1,000 c.f.s. was selected as the design discharge for the
emergency spillway. The design of the low level spillway was accomplished
during the period of 17-27 December 1973. This lowered spillway was
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APRIL 1974

vertical side slopes,
s judged that
protection of the channel by gabiors would be adequate for the range of
velocities to be encountered. A pool elevation of about $71'+ 1s necsssary
to discharge the design flow of L,LQO c.f.s. through the new low-level
spiliway.

designed to be 15 feet wide with 2 horizontal on 1
with the channel protected with 18" gabions, it wa

A hydraulic jump type stilling basin was provided for energy dissipation
and 1t too was constructed of 18" gabicns. On 8 Januvary 1974, the Division

{ice expressed concern about erosion that could possibly occur on the
left bank above the wzlll.nv bagin. Closer examination of this problem
s6ible during the original deszign revealed that some erosion
possibly occur from a hydraulic jump forming on the spillway chute.
cract modification resulted in the placement of ional gabions

t endangered arcas to eliminate any possible damage.

chan was

capacity of the channel
that this channel would be more than ad

bvpes:es the lower dam showed
for the 1,000 ¢.f.s. spillway

D
ok
c &
s
LR
]

Public Law 84~99 emergency activities are funded
[shed em: gency fund mainta ncd under the appropriation
"lood control aud coastal emergencies.

's firast meet

been received the Division office on
‘,Ly to OhligrLﬁ up to $100 0 for ney activities
sequent t ing elinmination of the immi-

0
o

zing in Waverly on 14 December,
f
s
o

Qe
3 2@ ol .
nent danger was pHTaJEL under this authority.

ications, aand a detalled cost estimate were finalized on or
scember 1973, With the contract to bte let on 28 December,
{tional funds had tc be requested by teletype (see appendix C).
nnediate additional obligational authority to $165,000 from $100,000 was
received the next day.

In a letter to the Division Engineer, General Richard H. Groves on

7 February 1974 (sce appendix G), the status of the work and other
unnforeseen costs were explailned. Included in this letter was a request
for additional obligational authority to $215,000 from $165,000.
Subsequent approval was recelved.

Actual costs, which are not complete as of this date indicate additional
costs for the gabions and pumping operations.

16
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1.11 Summary. The threat of disaster from the potential failure »f
the water supply dams in the village of Waverly was investigated on
10 December 1973. By 28 December 1973, upon the recommendations of
the inspection team, excavation had begun on the low-level spillway
and the potential hazard was in the process of being eliminated. By
1 March 1974 all work had been essentially completed. In addition to
the dewatering operation that was performed by Corps and local personnel,
with pumps being supplied by the Corps and State Civil Defense, the
basic construction contract called for the excavation of 22,000 C.Y.
of earth and installation of 650 C.Y. of gabion protection. Tucluded
in the construction contract was a stilling basin constructed with
gabions to dissipate the energy of the water.

1.12 Lessons learned. At an Emergency Operations seminar conducted
by the North Atlantic Division on 26~28 February 1974 at Pocono Mancr
Pennsylvania, Major Stanley Johnson of the Susquel
a presentation, best summed up the lessons lea
project. Major Johnson said:

’
o Y onaw NFES .
2hanna Area Office, in

rmed from the Waverly

preventiocn operations by the

of the emergency

"l. Authority exists for disaste
Corps limited only by what logica
and not a total solution of the

2. local and State officlals find it difficult to react, both fror
a resources standpoint as well as from a standvoint of overcoming the
inertia of daily operations and acquiring a sense of urgency.

3. The townspeopls are difficult to arouse to a sense of urgency
n a potential situation which out~cf-towners have called to their
attention and are acting upon.

4. There is a deep-seated respect for the Corps of Engincers organiza-
tion and for the authority and expertise of Corps officials.

5. When 1in doubt in an emergency situation, application of normal

logic, common sense, and customary courtesies will Le borme out by the
regulations when you finally have time to read them."
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Waverly, NY Lowar Water Supply Dam

Soil Clagsificatiions

CLASSIFICATION,

Moist br., saody, silty, GRAVEL w/grass

Vet, trown, silty, sandy, GRAVEL GC
VYeot, trown, clayay, silty, eandy GRAVEL GC
¥Wet, brova & gray, clayay, aandy GRAVEL GC

Modst, gruy end br., bilty, sendy, GRAVEL

Wet, gray aad trown, olayay, sandy, GRAVEL GC
Vet, gouy & bre, silly, olayey, sandy, GRAVEL CC
Vot, gray & brows, eilty, clayey, eandy, GRAVIL GC
Veot, gy & trowm, ailty, olayey, sandly, GRAVEL GC

0.5
SAMPLE
HO. DEPTH
Jaxr-1 0.0t - 1,5'
and roots @
"2 6.5' - 8-0.
"3 13‘0' "'“405'
"h 19:5' "2100'
Qizb
Jar-1 0.0f - 105'
vith susall xoots G
-3 9.0' =10.5"
"h 13-5"15.0'
"5 1800' -1905'
"6 2205' "2’4.0.
Ju.\-2 haS" Lo 6.0'

Voxy modet, gray & beown, olayey, sandy, GRAVEL GC

HOZE: Gravel is soft angular rock f{iogments.
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700 East Water Street, Syracuse, New York 13210

RC&D - Tioga County - Village of Waverly Water October 28, 1971
Supply Reservoirs - Trip Report

Donald McArthur, AC <
Binghamton, New York

As a result of your August 17, 1971 request, Bernie Ellis and I made a
trip to Waverly to look at the subject proposed project measure. At

the site we met DC John Rathbun, Ed Blackmer from the Binghamton Area
Office, Mr. William Conner, Superintendent of Waverly Public Works
Department and an employee of the Public Works Department. Our under-
standing of the purpose of this trip was to assess the condition and
possible maintenance needed on two earth reservoir structures used by the
village of Waverly for their municipal water supply. We reviewed the
correspondence which was sent with your request and will attempt to gear
our observations and report to some of the concerns that people have
raised about these two structures.

We first investigated Dam No. 1. Apparently from the correspondence
available, the primary concern for this dam has been seepage from the

left abutment. Another area of concern was the general condition as far

as vegetated maintenance of the structure and the adjacent sluice-way

which represented the main outlet or emergency outlet for this structure.
Dam #1, the downstream dam, is basically used as a holding reservoir and

is a reservoir from which flow is drawn to go into the village water system.

There is a concrete channel or sluice-way in the right abutment that by-
passes this dam coming down from the upper structure. This lower dam
has a wall or weir 1ip lower than the top of the dam over which high flows
can enter this sluice-way. There is at present a pump~house situated in
part of this weir which causes some obstruction. Further upstream there
was a lower weir or ramp spillway that has been filled in with earth to
form a dike. There is at present less capacity for emergency flows out
of this reservoir than apparently was originally designed into it. This
would be one area of concern and one thing that should be looked

into at some future date. This sluice-way itselft in the area of Dam
No. 1 has a ramp or walkway built over the top of it with a small

pier extending in the middle of the channel which was constructed

in 1963, This offers some restriction to the channel that was not

there originally. The sluice-way is heavily grown up with weeds,

brush and occasional small trees which restrict it from the

G-1
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hydraulic standpoint rather significantly. This adjacent sluice-way is
basically in good structural condition. The biggest questions would be
hydraulic capacity and hydiaulic condition related to maintenance.

The dam itself is covered with vegetation. However, much of this
vegetation is again weeds, brush and small trees. Some small trees have
been cut recently and in the past but there is fairly heavey woody
vegetation, specifically on the downstream slope. Slopes of this dam
aprear to be 1! to 1 downstream and 2 to 1 upstream. Some woodchuck
holes also were observed along the top of the dam, and this apparently
is a continuing problem, according to the local water department people.
The slopes on the dam show no evidence of instability due to active
seepage, Although steep, these slopes are apparently stable. This is
certainly partly due to the fact that the fill has considerable amount
of stone and rock in it, This would allow steeper slopes to be stable.

The downstream toe at the left abutment was examined for the reported
secpage problem. At this point, bedrock is expopsed on the left abutment
and this exposed bedrock continues in a bluff approximately 100 to 150
feet downstream from the toe of the dam. This rock has seepage in
several planes and at several spots as it extends up and down this
abutment., There 1s a wet spot immediately at the toe of the dam and
against this rock abutment. There was no evidence that any material had
been transported or was being transported from inside the dam or the
abutment through this seepage area. This is an old, well established but
small seep area., Much of it is probably coming down the hill through the
rock, The presence of the dam when it was first installed probably also
influenced the ground water seepage in general in the left abutment and
redirected it to this downstream area. The water department people were
questioned at some length as to the nature of the seepage here and any
observable differences in seepage depending on the time of the year, and
depending on the stage of the reservoir. There are unconfirmed reports
of seepage occurring higher in the bank or the abutment during higher
stages of water in the reservoir. The people we talked with have not
witnessed this seepage and really could not confirm that they have
observed any significant differences in this particular seepage area.

As the high stages usually occur with spring run-off and snow melt,

these conditiocns obviously complicate any accurate reporting of seepage
in the abutment. There is no real evidence on the site that any higher
seepage has occurred of any magnitude.

The upper dam, Dam #2, was then examined. This dam i{s actually the
control for flow, since its outflow feeds the sluice-way that bypasses
Dam #1. The upper dam again has 2 to 1 upstream and 1% to 1 downstream
slopes. There is a detailed plan available for this dam which the
water department people have on the site. We also have a copy here in
the file. The upper slope of this dam is paved with rock almost to

c-2 .
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The top. The lower slope is in fair maintenance but still has some brush
and a few small trees. The slopes again are apparently stable, and appear
to have a good deal of rock in the earthfill, Examination of slopes of
this dam did not reveal any significant or serious seepage.

This dam has two emergency sluice-ways in the general vicinity of the
right abutment. One of the sluice-ways has concrete sides and a rock-
lined bottom. This one is at the higher elevation and apparently does
not run but on very rare occasions. A concrete cute type spillway is
located in the rigth side of the embankment and provides the main water
control since it 1s at the lower elevation. This concrete chute spillway
is in good structural shape. There are several vertical cracks where the
top slab meets the abutments or walls. These cracks are possible 3/4"
wide. They should have some attention. The channel at the bottom of
this chute and extending downstream towards the lower dam is in poor
maintenance as far as brush, small trees and weeds. It has very bad
hydraulic conditions with restricted capacity. The older sluice

spillway is also in good condition. It has a walkway constructed in 1963
across 1t with a small pier which offers some restriction but should not
be too significant.

Conclusions

Dam No. 1 - From our observations we could not discover a signficant or
serious seepage problem in the left abutment of the dam. Dam slopes under
present operating conditions and the present state of repair appear to be
stable. The emergency weir to the sluice-way in the right abutment has
been restricted. To what degree this affects emergency flow escaping
from this reservoir will have to be determined. The sluice-way or
emergency channel by-pass in the right abutment is severely restricted at
present due to lack of maintenance on heavy vegetation. The structural
quality of this sluice-way for the most part is adequate and does not

need any major maintenance.

Dam No. 2 - The slopes of this structure under present operating conditions
and with present maintenance appear to be stable. Both the emergency
sluice-way and chute spillway are in a reasonably good state of repair

and sound structurally. The concrete chute needs some minor repair of
cracks to avoid further deterioration from ice action in the winter.
Downstream from the dam the channel that leads towards the lower dam

along the right abutment needs maintenance of vegetation to improve
hydraulic capacity.

Recommendations

G-3
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The most apparent recommendation is one which appeared in John
Rathbun's report of August 4, 1971, and that is the village definitely
needs a plan of maintenance to keep both structures and the by-passa
channel or sluice-way in good repair. Another item of importance would
be to determine the hydraulic capacity of both structures and sluice-
way as they exist today with respect to expected storms of high frequency
and high runoff. In other words determine the exact flood control
capabilities of this system at present. For comparison, the flooding
situation without the structures should be evaluated also. The third
item would be a more thorough examination of the downstream toe area of
the first dam to verify with amore certaintly the extent of any seepage
problem. The fourth item would be a general investigation to determine
improvements or additions that could be made to these structures to
insure the stability which they have had over the years and safe
operation in the future.

These recommendations should be carried out by a competant professicnal
engineer experienced in this type of work. This is primarily a municipal
water supply problem. If the consulting engineer's report showed that a
substantial level of flood control is being provided, we could then
probably justify some further involvement. We could give some assistance
In the selection of a consulting engineer.

Donald W. Shanklin
Asst, State Counservation Engineer

i ce: R, Phillips
J. Rathbun
B, Ellis

. Plackme -
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l . W. M. Donnelly

; Avtorney At Law
; 328 3Broad Street :
' Waverly, New York 1k892 -

Gentleren:

At the request of Attorney William M. Donnelly, Messrs. He L. Michel,
C. X. Lee and Birger Scamidt of Parsons, Brincxerhoff, Quade & Douglas, Inc.
visited the Waverly, New York water supply reservoirs on June 28, 1972, to
ascertain their present condition and the eppsrent safety of the dsms. During
our visit, we interviewed a nurber of persons, examined the avallable plens of
the structures and inspected the structures during a three-hour site visit. In
tne evening, we presented our prelimdrary findings to the Board of Water Corm=
issioners.

This letter swurmarizes our findings and recommendstions. Brielly, we find
nat on the surface the structures do not appear to exhibit any signs of lwpencing
artial or total failure. We do, however, recommend cervain additional iuvesti-
stions end epecific meintenance or restorastion work te accorplished as outlined and
escrived below.

G2 RS <t

GENERAL DESCRIPTION OF FACILITIES

' Tre Reservoirs

The Waverly reservoirs, which consist of two storage dams in serics, are
‘ located about hall a mile northeast to the Village of Waverly. The [xoss siorage
capacity of the upper reservoir is about 460 acre-ft. (or 1506x 10° gallons) and
uat of the lower reservoir is about 275 aere-ft. (or 90 X 10° gallons). The
active storage is used for water supply of the Village of Waverly. Supplementary
water supply 15 avaeilable from an active well. At full capacity the upper and
lower reservoirs have swrface arces of about 0.03 sq. mile and 0,02 6q. mile
respectively. The distance between the dams is about 2000 feet.

The Dams

Zoth dams were designed with a 10-foot crest, 1-1/2 to 1 downstream slopes
and 2 to 1 upstream slopes, and dboth have concrete cores. The quality of the
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W¥. M. Donnelly : 2e July 7, 1972

carth material in the dam is not lmown. It is preswned to be native silty,
gravelly sand, compacted ranually. Approximate heights and elevations, as
Geduced from existing drawings, are tabulated below;

Lower Dam Upper Dam
Approx. height 65 t. 62 ft.
Crest clevation 1046 (10487) 1102.3
Pool elevation 10k (Lokk.72)  1096.3
Elevation top or concrete
core 1041 (103172) 1075.3
Approx. crest length 260 £t. 550 ft.

The lower dam was built in 1877, and the lower part of the upper dam was
presumably bullt &t the same time, to a crest elevation of 1072.3., It is not imown

i7 a concrete core well was provided for the upper dam as part of the original
construction. The upper dam was enlarged to elevation 1102,.3 in 1917, and a
concrete core wall was insvalled in the upstream slope. It was subjected to
vepair in 193k because of bowing and settlements., The lower dem may nave been
raised 2 feet between 1913 and 1917. ;

The major hydreulic eppurtenance of the upper dam is a chute type siructuxre
associated with en emergency spillway. The total hydrauwlic capacity of the
crute spillwaey structure is estimated at 5,400 cfa with an effective head at Zl.
2009 £%. which 18 3 feet oelow the top of the upper dam. Flow from the upper
reserveir passes over the crest of the spillways neer the west end of the dam,
Giscnarging downstream ol the lower dam through a passway. The paesway is only
avout & feet from the bank of the lower reservoir. This passway 18 a partially
conerete ard rip-rep lined channel with an estlimated dlscharge of 3,100 cfs.
s¢ 59illing vasin or energy dissipator has been provided and no spillway exists
{or the lower dam.

Trne Qutlet Works

A lb-inch diameter cast iron pipe is installed near the bottom of the upper
rezervolr to regulate the flow into the lower reservoir. In addition, an 8-inch
pipe is located to the spillway side of the upper dam to pass excess flow into
the passway.

There are two 1l2-inch cast iron outlet conduits through the lower dam at the
elevation of the river bed. The pipes are valved and connected to the blow-off
and piping leading to the water supply for the Village of Waverly.
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PARSONS, ORINCKERMOFF, QUADE & DOUGLAS, INC,

We Mo Domolly "3" J\ﬂ.y T' 1972

PRESENT CONDITION OF FACILITIES

m Ta
«aC Lad
A ity

The lower dam 15 in relatively good condition. Bwrrowing anirals have dug
holes to a size and depth of approximately a foot into the erest of the dam,
The erest 1s no longer level, indicating some movements in the dam. The downe
stxream slope is heavily vegetatede The riprap on the upstream side appears in
rclatively goed condition. ‘

Somz pecpape was ncted ab the east abutment., The seepage water 1s clean
and exits through. the rock foundation, not thxovgh the dam. It appears to be
spring fed.

It is reported that wetting and softening of the soil at the downstream face
o *h dam occurs wien the water surface in the reservoir is near the crest. Tais
is J..,eLy caused by seepage through the relatively permeavle earth material in the
dam when the reservoir level is asbove the top of the concrete core wall.

H‘

middle of the crest, a longitudinal crack & to 6 inches deep and wide extending
approxirately 150 feet was ovserved within e foot of the downstream crest edge.
Trom the appeerance of the crack it can be deduced that it is relatively recent,
though possibly not from this year. A change in type of vegetation one-third
t0 half-wa)r down the slope indicates a possible change in water content of the
surface goils, related either to surface movements or to the proximity of the
pareatic line in the dan to the soil surfece. No seepage through the dam has
been reported, but it is Judged thet seepage could occur at high weter elevations
in the rcservoir. Seepage was observed through the foundation of the east
sbutment, presuwradly dypassing the concrete core and the soil rmaterial of the
dam itself. The water appeared clear et the time of inspection.

Hydraulic Works

A spilivay 1s the safety valve for a dam. The estirated spillway discharge
of the upper dam is approximately 2700 cfs per square mile of watershed with an
equivalent rainfall intensity of 5.6 inches per hour as derived by the "rational
retnod". Tre spillway seems to have adequate capacity for releasing the flood
Zlows of the upper reservoir, but the capacity of the downstream passway channel
is apparently inadequate for carrying tals estimated spillway flow u'ound the
lower reservoir,

The crest of the upper dam is tilved slightly toward the reservoir, indicating
some T“DV&I"."’]‘\', caused by creep and repested reservoir level fluctuations. Along the
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PARSON.S, BRINCKERHOFF, QUADE & DOUGLAS, INC, |

W. M. Donnelly -l July T, 1972

The conerete lining and xip-rap cover of the passway are in poor condition .
o repair mear thie lower reservoir and dam. The bottom of the passway is acavily over !
&own and has depooits ol debris.

Pronerly designed energy dissipators or stilling basins are cssential to !
flood {lows passing the spillway gain energy that must be
properly dia Led or severe scowr may endanger the structure, espacially the
portion uownstream of the Passway near the lower reservoilr and dam,

MATNIENANCE AND MINOR RESTORATION

7o n.esc:vc the intexity of the dams and prevent erosion, maintenance
inspection should de carried out on a regular basis such that events such as
holcs from burrowing aminmals are f1lled and tamped before further crosion and ¢
signilicant structwral dawage occurs. Though low vegetation on the slope is
bvenreficial in that it retards surface erosion, trec end dbrush growth should
be climinated to facilitate inspectlon and to avoid any loosening and soil
movenents caused LY extensive root systems. To prevent the occurrcnce of
§05y aveas in arcas of seepage, 1t may be considered prudent to intercept secpage
at the east abutments end at the toe of the lower dam by gravel £illed drainage
Gitches.

. It is extrenely irportant to mainteln the spillway clean and clear of
c

oostructions and vo prevent eroslon and overtopping of the vanik in the vicinity
tne lovwer reservoir. AL this tine a program should oe undertaken to clean the
9111

spillway, straignten and wicden 1t, reinforce the walls adjecent to the lower
resexrvolr, end elimdnate the center pler of the foot bridge leading onto the
lower dam.

Wle undersvand that one of the two outlet pipes tarougn the lower dams will
e closed in the near Duture, Considering ithe possivle deterioration of the two
Pipes and the consequences of potential leakage from the pipes, we recommend
that both pipes be closed and sealed throughout their length, and an alternate
source be constructed.

i PROPOSED FURTHER STUDIES

Although it eppeaxrs that the dams are not in immediate danger, it would be
prudent to explore the quality of the earth f£ill and the location of the phreatic
zone in the dams, The slopes are unusually steep (earth dams are now constructed

ta flatter slopes), and some earth movement has been detected. Thus, depending
on the results of an exploratory program, a slight flattening of the downstrean
. slopes may be indicated. 2
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PARSONS, BRINCKIRHOFF, QUADE & DOUGLAS, INC.

W. M. Donnelly b July 7, 1972

The upper dam should be explored by at least 3 borings across the déam, ncar
the crest and at the 1/3 and 2/3 points, down the slope. Standard Pernctration
Test samples saould be taken at 5-foot intervals, end the borings should ve
carried 5 to 10 fcet into the foundation of the dam or to rock. Observation
wells should be installed in all the boreholes and the elcvation of the water
surface deterndned as a function of the pool water elevation.

Tor the lower dam, a boring program consisting of two borings may suflice.
Also here, the water elevation should be observed in observation wells. It
would be adviseble to determine, by probing, the exact top elevation of the
concrete core wall.

Of these two exploratory progrems, the one for the upper dam nzs priority,
but we recommend that both programs be exccuted at the same time Zor practicel
and economdcal reasons. We would be pleased ©o assist you in preparing specill-
cavions for the exploration and in supervising the wori., After the completion of
{the progrem, we are prepared to study the date to develop final recommendstions.

It is also recommended that a detelled study involving possibly a redesign of
the existing opillwey and passwey for improvensnt and €o check the possibility erd
need for a spillway for the lower dam be undertaken as well as the replacemant of

the outlet pipes.

Tor your generel information, we enclose captioned photographs wilcn lllusirate
the asbove remarks.

We appreciate the opportunity of being of service to you in this matter and
thanc you for the courtesies exténded by you and your colleagues on June 29, 1G72.

Under separate cover, we are returning the documents and plens loaned to us.
Also, the invoice for our services will be rendered as s00n &8 owr computer givea
us perrission to do s0.

If you feel that we cen be of further assistance to you both in the matier
of technical advice and help in exploxring possible availsble funding sources,
please Go not hesitate to call on us.

Very sincerely yours,
PARSONS, BRINCKERHOFF, QUADE & DOUGLAS, IiC.

A, Loy e

| oy
. ! 5;//7
. /.;enr L. Michel

Senior Vice President
HLM:pE
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Rr. William M. Doamally
ttornay A% Law

328 Broad S2raet

Waverly, New Yoxrk 14393

Ref.1 Uaverly fatsxr Supply Danme

Gentlomen:

On Wednasday, Cctobaxy L0, 1973, Mescre. G.R, Lloyd and
D. Rafasli o? Paraensn, Brinelozhoff, Quade & Douglag, Inc.,
visited the referenced sita wiech Heesgs. Connor and Lohman
of the Villags of.Wewszxly, Bew York. Tho purpose of this
vigit was L0 iLawpect lsakage of water irto the valve housa at
the foot of ths lewer dam. Mr. Coanor Landicated that the amoung
of water lesaking alongside theo 14® gianeter distribution valve
had increasad noticesbly during ¢ha past year, and estimates that
the flow now amounts to roughly 2 gallons per minute.

The leakiag watey w;n found to be alaar, with no vigible
suspanded 8oil paxticlios. I® s believed that gthae source of the

flow ia a leak im the distribution line, praosumably just bahina
the valve house. {

HWe than progeeded to inspeas the two daas. While the lowar
Zam i3 in relativaly good condition, thers mseems to be some furthar
duterioration in the condition of the upper dam since the nrevious
insyeation. The grest of tha dan, prsviously a horisontal surface,
is viaibly canted towards 'the upper pool, with the upatrean «dca
of the orxest approxiwately 1.5 f£2. lower than the Jlowastream adge,
indicating a continuation of the wmovements on tho upatream slope.
We sora adviszsed that the pool elavation of the upper reservoir was
lowerxed soms 15 ft, from its normal elevations, after the dam was
inspected by 3tatq inspectors, and strongly racommend that the
lowerad level be masintatined.
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gan be madae:

st

5
Control points were {nstalled on both sides of the crack BA S

on the upatream edge of the crost approzimately three months age
and ve wore advised that mousuroments of these points indicated
no change in their xelative positions. %o

il

< &
g, a0

fased on our obzervations, the following specifiag sugyasSleus .-

Lackeds of ¥ator $nte ths valve Rowsa

water noepiag Ghreuey an ewxih dim 4 a cegse of goncern &8
it cazrries nolil partieios eince “piping”™ oreated by tho Less
of “ijffeparticles ses cause further, rapid movements of
natorial. In this cnrnoas, (he esepiug water {s clear, and dons
not &ppear to prae eny immedlate problems with respect te the
lore of dam materiel. Y& is ceacowmonded that the pit fleer
under tae vaives be closned of the existing rusty deposits,
and that it ho inapeetad ence & wesk or more {rsquently. Xf
additional dopositcs are dotected in the pit, or if tha water
becomsa nurky in appserauea, & program for immediate action
to siop tha flow will be reguirad.

Condition of tha Uppar Dam

A critical condition for an sarth dam cccura during a raplid
draviown of the pool elevatlion, particularly after the wvataey
has achleved & high elavation. This ocecureed in Jane 1972,
during the storm kaown as "HMurricane Agnes”, when very heavy
rainfalls oecaurred in the banizm., During that atorm, water
surfizca elevations in ths appsy reservoir were reported to ha
soma 3 feet mbova the epilliway elevetion, and for the firast
time on reeexd wvataear floved through the emargancy spillwvay

under approxzinately 6 ilunches of haad.

gubsecuent drawdown of the upper reservoir oecurred in two
stagaws A vory rapid drawdecwn of approaximately 3 faet froa
the extreme hich water to the spillway elevation, and an
additicaal slower drawdown of 15-?c0t to the present yool
elevation at the rocommendation o< the State's imspaector.

It is our evaluation that these dravdowns paydicularly the
firmt atege of vary rapid dravdown when the darn vees scaturated
by tie heavy storm, wera ingtrunantal in dmitiating the move-
wment of the upscreom slopo of the dam and the related slumping
of the orest.

CV s
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Mr. Willlam M., Donnally -3= October 31, 1973
2. condition of the Uppar Dam (Cont'd.)

In ordex ¢o pravent sititional movanants of the upatrean

slope, pendiang pormanent meagures Lo correat thae condlitien

of the dan, L 13 rescenmonded %hat &tegn bhe taken to Drﬁ'qp9

rapid fluatunt ione_4in tha peed elovatlon. To 1Eplﬁﬂﬂnt this

rescansndation, the folleowing suggestions ave wade:

a. ODuring parieds of zupid Anflow, the outlet valvas of the
dum should be kapt apen, with the watar level kept umdaer
congtant surveillance,

i After the inflow smlows, L£f the wvater has risen aborve the
presant elavation, the walvag 910uld be regulated so that
the rate of poel drawdovn doens not excead 4 inchas par
day, until the watsz has racasded to the present clevation.

& tn alditlion to the cont¥oel »nolin%ts wauich have haen installaed
on hoth =ides of &he arack, alditional contrnl voiats
should be itnstallad aleng the.upstrean adoe of the crest
cf tha dan at 30~foet integvals, wilth measuraments of
the vosiecicn of thae paénta taken frequently and recorded.

1. Muring pericds of dravdown ef the pcocol and for Lwo waeks
afrarvwardas, elevations of all control noints should be
maasured twice a waek togsthey with measuraments of nool
elevation, vWhenaver a sactlement of the crast 1is detactzd
the drawdows shold bve halted until the impant of the
sattlenmanty aas be evaiuated, and a course of action
darterninsd,

Ho are curremtly in tha process of evaluating the capacity of

the drawdows asystem,. and wo will svwbmit c¢ur recommandations

as to whathar gdditicnal Zagilities such as pumps or siphon

pipas are reoquirad,

Wa tzust you will find this in good order, and renmain

Vary truly yours,
PARSONS , BRINCKB2NOPP, QUADE & DOUGLAB, INC,
ot - @. R. Lloyd
GRLimd i % Ea g
‘ f o : o
] bc-, D. Rafaell ‘ .
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STA.E oF KEw YO« :
DiviSIon OF “ILITARY AN NavAL AFFmIaS
Pubtic S«cu iy - Buitoing
Stare Causys

Jonn C. BAKER ALoany, New Yoax 12226
MAION GEnEnaL

CHiEF QF STAFY TO THE GOvERNKOR

MDP

Hovember 2, 1973

Mr. Thomzs R. Casey, Regional Director
Federal Disaster Assistance Administration
Region II ;

26 Federal Plazsz (Rm. 13L9)

lNlew York, New Yorx 10007

Dear Mx. Casey:

This Office has been sdvised by the Tioga County Director of Civil Defense
and the Village of Waverly of the hazardous coandition of the earthen daxms
above Waverly.

At the time of the Agnes floods the water behind these dams rose to
unprecedent Lﬂ levels and soaked portions of the embankrment which had not
previously oeen so exposed. This condition plus & sudden drawoff has
resulted in a weakening of the structures to the point that in the
estirmationa of local officials and technical resource personnel from the
New York State Department of Environwental Conservation, these dams
constitute a hazard to life and property. At the present tice, the Village
has engaged the engineering firm of Persons and Brinkervof to advise thenm
as to what actioas may be taken to reduce this hazard. 1n the interin
the water levels have been reduced drastically in orusr to eliminate as
much of the threat as possible. [The condition of thesce dums end the
present stztus have been reported to the llew qut_p~"1sic~ of tihie Corps
of Zngineers by the Department of mavironmeniel Conservecion. They have
inforrcally advised the Corps that these dams constitute a greater threat
than any other existing dams in the State at the present tir-e.

. s . 13 a S oy




. Khooas R, Cagey
cramber 2, 1973

an: 2

The Village of Weverly was an applicant under the Agnes disaster. Their
epplicaticon 0Z2 333 DR 94 has been completed and the project file closed.
H'_\'.r.:va_!-, in view af +he o ousnegs of this odtuation 34 45 »

- —.a WL

<y ve 't
that you consider either the
bte by new ¢leim under the |/

e e e el
-
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1 gibility of the Village of Waverly to
\gnes disaster or alternatively review what

SUo=lv

a
othsr fe

deral assistance nay be availeble to the Village from the Corps
of Ingineers or other federal agencies, to assist then in olleviating
tais threat to their comunity,

Your early atteation and response to
this inquiry will be greatly appreciated.

~7 ARNOLD W, CRUSHKY

e e ———

Devuty Director of
Civil Defense
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Date:
To:

From:

Subj:

assistance,

Siﬁccrely,

T« Asrian

DEPAR .MENT OF HOUSING AND URBAN DEVeLOPMENT
FEDERAL DISASTER ASSISTANCE ADMINISTRATION

26 FEDERAL PLAZA
NEW YORK, NEW YORK 10007

November 14, 1973

e —— —————

IN REPLY REFER TO1

Col. R. S. McGaf&, District Engineer, Baltimore District

P. 0. Box 1715, Baltimore, Maryland
T. Casey, Director of Disaster Program, FDAA, Region 2

Investigation of Potential Dam Failure
Village of Waverly, Tioga County, New York

Dear Col, McGary:

Your rapid response would be most appreciated.

»
\

44y, Thomas R. Casey
Regional Director for Disaster Assistance

Attachments

e g

A situation has been brought to my attention by Local and State officials,
that a dam in a weakened condition threatens the Village of Waverly. 1
have determined that the Federal Disaster Assistance Administration does
not have any authority in this matter.

Inquiries have been made by my staff with COE personnel and it was in-
dicated that the Baltimore District has the statute authority to initiate
a study and provide the localities with recommendations and technical

I understand that upon my request on behalf of the Village
of Waverly, you can immediately start an investigation.

T would like to hereby request you to initiate a study under your
authority to investigate and make recommendations to the Village of
Waverly concerning a potential dam failure.

1 am doing this on behalf of the Village, and State but FDAA does not
assume any fiscal or managerial responsibility and does not wish to
iniringe on the Corps of Engineer authority.
correspondence are attached.

Copies of pertinent
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NADE-SQ ; 14 November 1973

THORARDUIL FOR RECORD

SULJECT: Weakening of Water Supply Dems at Waverly, Kew York

1. Oa 14 November 1973 I received a call fvon ¥y, Jim Hilton, PL 91-606
representative (Phone - £07-739-8727) for the Corps in New York concerning
a vequest by FDAA, The FDAA was seeking information on possible action by
the Corps concerning a weakencd water supply dam near W-verly, New York.
The ¢eom fs the upper of two contiguous dens above the tesm of Weverly, and
is 'caturated" according te non-technical reports,

2, Vaverly 0€{iclalc have requestad acsistance from their Cougressman,
Rep Howard Robinson, who in turn had ashed the FDAA New York Office for

" help., FDAA asked Mz, Filton wiat the Corps could do in this aituation.

3, 1 suggested the following vesponse by Mr, Hilton to FDAA, based on a
converention with Mr, Veskimets, Design Branch, Eagineering Divislon, BDO,
witc hag been Invoived in several previcus situatisng of this kind,

a. The village (end the Congresstean, £Lf thought necessary) chould

vrite a letter to the District Engluncer—pequesting—technicoi-wussdistance———.. .

from the Corps. 7This aasistence would teke tha foxm »f an ixcpection and a2
capert recomuending a course of action,

b, The Corps has no funds available for detailed dnventigntion, design
or courtruction unless specitically provided for by Congressional action, or
by enocier agency such &g TDAA, If the dam damepge 18 shown te be coanecte
to Agnes by a thorough investigatlon conducted aZter the Corps inepaction,
then DAA would be in a position to render a decisicn on FIL 91-506 funding
of work done on the dam,

4, In addition I puggested that, if the enpineering f£irm alveady engeged
by the villege had not €o ndvised, the village chould take those preceution-
ary measures which are appropriate such a3 to reduce the level of the upper
dem, and the lower dam, eo that the watew remaining in the upper dam 1s no
greater than the available volume in the lower danm,

5, Mr, Hilton stated that he would inform FDAA of the reeponsc outlined

in paras 3 and 4 ard would also visit the dam eite to meke a personal judge
meat as to the ceriousncee of the prablen,

STAITLEY R, JOIZSON
MAJ CE
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APPENDIX F

VISUAL CHECK LIST
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APPENDIX G

ENGINEERING DATA CHECK LIST
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CHECK LIST
HYDROLOGIC AND HYDRAULIC
ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS: wooded, grassed slopes; square miles

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): 1,046 feet 300 acre-feet

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY): Top of dam 360 acre-feet

ELEVATION MAXIMUM DESIGN POOL: Unknown
ELEVATION TOP DAM: 1,049.2 feet
CREST:

a. Elevation 1,046

b. Type g concrete weir

c. Width 1.5 feet

d. Length 82 feet

e. Location Spillover right abutment

f. Number and Type of Gates none

OUTLET WORKS:

a. Type Two 12 inch cast iron pipes

b. Location through center of dam

c. Entrance inverts unknown

d. Exit inverts unknown

e. Emergency draindown facilities one 1Z inch cast iron pipe

-

HYDROMETEOROLOG | CAL GAGES:

a. Type none
b. Location N
c. Records

MAX IMUM NON-DAMAGING D!SCHARGE Unknown

.
e




