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I PHASE I REPORT

NATIONAL DAlI SAFETY PROGRAM

I 
Name of Darn: Waverly Lower Reservoir Darn

State Located: New York

I County Located: Tioga

Stream: Dry Brook of Chenung River

I Date of Inspection: June 13, 1978

ASSESSMENT

The inspection and evaluation of the Waverly Lower Reservoir did not reveal any
problens which require ianediate emerge~cy action.

f Imeediate follow ~p action is reco ended to either evaluate embanlanent 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

I. 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 spiliway is capable of passing the
SPF with 0.3 feet of freeboard ramaining. The darn will be overtopped during
the PMF. The owner should consider making modifications to increase spilivay
capacity if the reservoir is to ramain 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
iamediate follovup consideration.

1. The iunediate followup action is recosmended as no information is available
on the nearly 100 year old darn. Two borings were drilled into the darn in

r 1974. Monitors installed in these borings indicate a water level approximately
20’ below the top of dam. The downstream slope ii 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 embank ment.

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 repair, to the overflow weir.
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PHASE I INSPECTION REPORT

NATIONAL DAN SAFETY PROGRAM
WAVERLY LOWER RESERVOIR DAN ID #623

SECTION I: PROJECT INFORMATION

1.1 General:

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

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

1.2 Description of Project:

a. Description of Dam and Appurtenances: The Waverly Lower Reservoir
Darn is an earthf ill embankment with a masonry core wall in the upstream
portion. The downstream slope is 1.5:1. The upstream slope 2:1. The

S darn is 54 feet high with 3.2 feet of freeboard between the spiliway
weir and the lowest point on the top of the darn.

The spillvay is a side channel structure. An 82 foot concrete veir
forms the spillvay which discharges to the side channel, also the
exit channel for the upstream Waverly Upper Reservoir Darn Spillvay.

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 spillvay on the right abutment to lover 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 darn was constructed in 1880. The upstream darn in 1918. Both dams
are a part of the village water supply, however, they are being
phased out by new wells and storage tanks.

b. 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) .

c. Size Classification: The darn ii an intermediate size structure.

d. Hazard Classification: The Waverly Lower Reservoir i~ a high hazard
potential structure.

LI __  __ _ _ _  _



11
e. Ownership; The dam is owned by the village of Waverly.

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

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

h. 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. 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 .

b. Discharge at Damsite:

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

Spillvay 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

c. 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 
-

d. Reservoir:

Length of normal pool: 1,500 feet

Length of maximum pool : 1,600 feet

4



e. Storage: (acre—feet)

Normal pool: 300 (approximatley)

Design Surcharge: Unknown

Top of Dam: 360

f .  Reservoir Surface: (acres)

Top of Dam: 20.5

Normal Pool: 17.8

g. Dam:

Type: Earthf ill

Length: 310 feet

Height: 54 feet

Top Width: 8 feet

Side slopes: Upstream 2:1
Downstream 1.5:1

Zoning : Homogeneous

Impervious Core: Masonry Wall

Cutoff :  Unknown

Grout Curtain: None

h. 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.

i. Spillway:

Type: Side channel spillway with concrete veir overflow

Length : 82 feet

Crest Elevation: 1,046 feet

Gates : None

~
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Upstream Channel: Channel entire length of right bank of reservoir,
exit channel from upper reservoir.
Downstream Chanx~el: Side channel which dischar2esto waterfall in
abutment rock.

Side channel width: 18 feet (bottom)

Side Channel control elevation: 1,039.01

j. Regulating Outlets: Water supply and drain line.
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SECTION 2: ENGINEERING DATA

2.1 Design: No design data was available for review except for one

I 
typical section.

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

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

2.4 Evaluation: Little or no data is available to adaquately evaluate the
structure.
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SECTION 3: VISUAL INSPECTION

3.1 Findings:

a. General: The Waverly Lower Reservoir was inspected by L. Robert
Kimball and Associates personnel and p~. 3ent and past employees

— of Waverly Village on June 13, 1978. A brief inspection of the
Waverly Upper Reservoir was also conducted.

b. 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.

c. Appurtenant Structures: The emergency spiliway weir was covered
with young vegetative growth. The weir shows signs of considerable

U 
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 old but apparently operable.
There are two sets of valves for each pipe line.

- ,- d. 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.

e. 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.

3.2 Evaluation: The visual inspection did not reveal any signs of instability
L 

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.

8



SECTION 4: OPERATIONAL PROCEDURES

4.1 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

I. reservoir for storage periodically.

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

4.3 Maintenance of Operating Facilities: Maintenance of filtration plant
- and water system is apparently performed as needed. -

- - 4.4 Description of Any Warning System is Effect: None

4.5 Evaluation: Little maintenance is performed on the dam and appurtenant
I 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. Design Data: No design data is available on the spillway and side
channel.

b. Experience Record:. As most runoff has been controlled by the upstream
j  darn and side channel no significant discharges over the lower spiflway

dam have been noted.

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

c. Visual Observations: At the time of the inspection no water was
- I flowing over the spiliway weir. Approximately 2 inches of water

was flowing in the side channel.

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

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

- 

U 
d. Overtopping Analysis: Overtopping potential was investigated through

I. the development of the probable maximum flood (P?~’) for the watershed
and subsequent routing of the P~~ through the reservoir system. The PM!
is that hypothetical flow induced by the most critical combination of
precipitation, minimum infiltration losses , and concentration of run-off
st a apecific 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—O.60 and Ct—2.O were used , a value of Tp equal to
2.68 hours was calculated considering watershed size and shape.

Using hydrometeorological Report No. 33, the P1* index rainfall was
datermined to be 21.5 iv~ch.s for a 24 hour duration, 200 square milebasin. The percentages of the index rainfall applied to othe r
durations were interpola ted from the plot of drainage area versu s
per cent of 24 hour , 200 square mile. The computed PM! flow was 4834
ef a. After routing the PM? through the impounded storage , the peak
flow was reduced to 4756 cf a. A plot of the PM? inflow and outflow
hydrographs is includsd in Appendix B.

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

I.’
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I
a The PM? outflow is equavalent of 1.9 feet over the darn

(5.1 feet above spillway crest).

To allow inflow and outflow hydrographs to be developed and

f routed several assumptions were made.

L 1. The water level in both reservoirs was assumed to be at
apillway 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 ANIAYSIS

- WAVERLY LOWER DAN

Elevation Top of Darn — 1049.2

j Elevation Crest of Spillway — 1046.0

• PM! ROUTING

- 
PM! Peak : 4834 cfs

1 PM? After Routing through Reservoir: 4756 cfs

Elevation of Routed PM! Corresponding to 4756 cfs — 1051.1 feet above MSL

Dam Overtopped: 1.9 feet

[ Spillway Surcharge: 5.1 feet

SPF RO~1TING

SPF Peak: 1481 cfs

- SPY After Routing Through Reservoir: 1386 cfs

Elevation of Routed SPF Corresponding to 1386 cf a — 1048.9 feet above MSL

I Freeboard Remaining: 0.3 feet

Spillvay Surcharge: 2.9 feet
- 

Ii
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I
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 earthf illI embankment founded on rock at the abutment with a masonry core wall in

S 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.

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

I -
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SECTION 6: STRUCTURAL STAEILITY

6.1 Bvaluation of Structural Stability:

f a. Visual Observations: Based on our visual inspection it is believed
L that the stability of the embankment will not meet current criteria

because of the excessively steep downstream slope.

b. Design and Construction Data: No data is available

- c. Operating Records: None available

- d. Post—construction Changes: No information available

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

~ I
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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
A- 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

I 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,
followpp studies and remedial modifications are recommended and
should be initiated this year.

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

- 
7.2 Recommendations:

a. Alternatives:

1 1. Abandon the reservoir as a water supply and make remedial modifications
- to render the reservoir and darn incapable of presenting a hazard.

1 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 , survetllance , program of the dam

I 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. If the reservoir is to remain in service, repairs should be
made to the apillway. Construction of additional spillway
capacity should also be considered .

I f
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~1..
1~ 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
I siltstones are part of the Gardeau Formation which is a sub—division of the

- I West Falls Group. Because of their shallow marine water origin which was
relatively stable during the deposition of these sediments, an abundant
and wide div~~~ tyof 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

0
• The Waverly

Darn 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
I glaciers of the Pleistocene Epoch. During the retreat of the glacial
I. sheets deposits of clays, silts, sands and gravels were blanketed over

the valley. In roat areas these deposits are relatively thin and should
- not affect the performance of the dam.
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Photograph Index

- 1. View of crest f rom left abutment loold.ng toward spiliway.

2. & 3. Upstream face.

45 Downstream slope, note valve house.

I i ~~~, ~~ergency apillway crest weir in foreground.

6. Seepage around pipe inside valve house.

7. View of downstream slope of Upper Waverly Dam from crest of Lower
Waverly Darn.
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V I L L A G E  Of  W A V E R L Y  W a v e r l y .  N e w  Y o r k  1 4 8 9 2

‘SIEL F. LEAKY 
- WAL TER MANO(VILI.C

MAY05 s 
. 

C 
YIIASURL•

IRRRIB GRC45$El. WILLIAM N. DONNELLY
- 

S 
A?T Ss RSIEY

- 
- - April 10. 1973.

Elmer Lol-iman? President 
- 

- .~~ 
. - 

- 
- -

Board of Water Commissioners - - -

Waverly Street - 

‘ 

-

Waverly, New - York

Dear Bud: - 

- 

-

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 wr itten a letter to the Mayor , outlining
his recommendations based on the &ns~ action. 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 8/2 7/20- 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

f thought would be operable. 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 as_nd is situate at such a point
that it is capable of draining a- large portion of- the water

behind the upper impounding dam . - 
-

Mr. Zeccol6 also stated that if the crest level behind
the upper impoundin9 dam could be lowered 15 feet, and he -

~~

opined that it could , with the use of this main , and- the -

~~
nergency 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

J 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

S 
- 

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

1 original blow-off main for the upper impounding dam, built
many years before the 8” main which was constructed only when - - 

C

I 

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

J that the proposal was sound and that the Village needed all
of the basic information . He did feel that- the Nussbaumnier

r firm must have acquired all of the needed hydrological inform—
f 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
I - should appreciably - reduce the crest level behind the upper
I 

- impounding dam. - - 
- -

- Very tru~~yours -~s - -

- 
- WILLIAM M. DONNELLY

WMD/r - 

- 

Village Attorney , -

I.. - 

-

1 -  5

_ - —  -
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SALTiMO~~C GISTRICT CORP~~~OF ENGINEERS 
/ 

5

SALTIMORE. MANYLAND ~~~~~~ S

I - NABEN—R - - 

I 
- -24 January -1974.

J Honorable Daniel F. Leary - - 
-

I. Mayor of -.Waverly - 

- 
- 

S -
P. O. Box 149 - 

-
- - - 

- -

- Waverly, New ’~ork -l4892 . - - 
-

Dear Mayor Leary: - 
- - 

-

ThiS letter confirms and suppleméntB the information provided at our
meeting held in the Village Hal]. on 4 January 1974.-

The new- low level spillway in the right abutment of the upper Waverly
I. dam is designed for a flow- of 1,000 cubic feet per second. The crest

- of the -spiliway is at elevation 965 (project datum used on the Baker
1 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 -v olume of reservoir storage between elevation 965 and
elevat ion 971 is about 35 acre feet. If the reservoir is operated to

I maintain a normal pool at elevation 955, an additional 40 acre - feet,
- equal to 0.37 inch. of runoff from the 2.0 square iiiile watershed, will 

C

be available for flood storage. - The storage capacity below elevation
955 is about 15 acre feet. - S

- Outflow greater than 1,000. cubic feet per - second is expected at aver—
age intervals - of about 100 years. 

-

- 
- 

- Sincerely yours, - C

F Colonel, Corps of Engineers .

- District Engineer
C 

- - 

-

- 
-

is  

__________________ 

S 
- 

_______ ______ _______________  - —— - -
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VILLAGE OF WAVERLY Impounding Dams.

J On March 27, 1973, Mayor Leary and Village Attorney William
M. Donnelly, attended a xReetix~ with the construction Grants

- 
Division of the New York State Department of Environxnental .Conserval ion ,
at 50 Wolf Road, ~.n Albany , New York. County Legislator , Leon
Thomas, of the Fifth Legislative District of the County of Tioga, - -

also attended the meeting. - 

I -

- After the meeting with the Co~-istruction Grant Division,
j Mayor Leary and Village Attorney Donnelly were introduced to
J 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, A lbany, New York , 12201,

I and his telephone number is Area Code 518 (457—7448) .

I Mr. Concra was involved in an examination before trial being
I conducted by J. Edward Murray , Asst. Attorney 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 ii~spection
- 

of every dam in the State, pursuant to legislation which was
~ adopted several years ago , and were proceed ing 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 summei and at ~the
latest, by next Spring, in any event. -

1 
On Thursday. April 5th., Mr. Concra visited Waverly and

J inspected the impounding dams with - another inspector from his
office. Later Mr. Concra and his associate met with Mayor Leary

I : -and Village Attorney Donnelly, and Elme~ Lohman , Chairman of 
- -

the Water Boaord, and Supt. of Public Works, William Con~or. ~~~~~~~~~~~~~~~~~~~

The findings were set. forth as follows:
: ~~- 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.

- t -  The impounded waters were found to be flowing out the- emergency apillway. Apparent fissures were found in the
top of the earthen dam enbankrnent. Bulging was found on
the downstream face of the earthen dam with areas of
s~ippage above the bulging area. It was suggested that

- - - - - ~~~~~-s —-- - —---- ~~~~~~~~~~ --~~~~~ - -~~~~~~~~~~~ -- - - - ~~~- --~~~ - ---~~ _ _ _
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- constant surveillance be kept on the upper dam, particu larly
- 

I :during the Spring period and during periods of heavy rain.
I The Bureau will make an immediate report, in writing,

- suggesting that the crest level behind the upper impounding
dam be lowered to con form to the amount of the lowering of

1 the crest level to be stated in the Bureau ’s letter. The
8” run-off main at the upper darn was found to be totally

F - inadequate for the purpose of lowering the crest level.
I. 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-tôpping - of the upper darn would cause
- catastrophic damage, both to property and life down-stream

of the dam site. The impression created was- that the
condition of the upper darn was such that emergency steps be
taken immediately to lower the crest level and to keep it
lowered. S -

Mr. Conc~a took the specifications set forth in Task Order #1,[ which constitutes the proposed engineering work to be done by the
Parsons Engineering firm, and promised to review them immediately

~~
- and report back - to the Village. He suggested that he would be glad

J to work with the Village, or - with the Consultant for the Village,
in any manner which might be helpful.

Mr.; Concra and hiè asso~jate did not seem concerned about thel
- 
~ 

lower darn. They noted some seepage, but stated that this was always
- i— I- 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 darn , with the number of feet to be stated {n
the letter, affter certain engineering made.

I - . -

I- - -

I- 5 -

s 

-

~~~-- ±L. - _



- - - - - -S ~~ - - - - -~~

‘ S

~ 

.—
.—

~ 

.5 - - - 
—5 

S 
r ~~ —‘-‘~~~“ ~~~~‘• - 

~~~~ 
. S

I —  4/C S
j

S 
~ _ _

S __ _ _ _

:

S 
-~~~~~~~ 

~ 
- 

- -:~~~~~~ ~~~ ~: ~ 
- - NABEN-F ~ ~ 

5
. 5 

s~ ~ 5 ~ - 1 ~4 December 1973 C ! 
• ~ 

- 
::

S 
~ ~ ~

- 
~ 

ss 
~ -: - 

•

~ ~ .~ 
- 

~ ~ 
S ~ Report of Inspection - 

- - - 
- 

- 
- - - : ~ 

- . 

- 

•
SI I 

I Wator Supply Dams
Waver2~r, N.Y.

‘L 
‘ ‘ Purpose: At the request of the Village of Waverly, through the Regional 

,
- 

j - -: ~ ~ ; ~ 
Director of the Federal Disaster Aaeiètanca Aiimlni atration, an inspection - - 

~. 
-

~ 
5 1~ 

:. ~ of the subject dams was made to evaluate a potential hazard caused by ~ 

- :-~~ - 
- - :

- -1 
- reported movement of the upstream slope of the 

~~~~~~~~ 
water aupp2~r dam. - 

~ 
- :~ ~ ~ . - - - ~

I Date of In~~eot~~~~ 10-11 December 1973

IPrinoiDal Cpntacts~ Mr. Daniel Leary — Me~ror , Village of Waverly
- -

.• 
-
.. - - 

~~~~~~~~~~~~~~~~~ 
Mr. Harry Woodbo~~ — ~~ sident, Village of Waver1~ ~~~:-~ - - 

- - -Water Commission
I I I Mr. B. Ii. Lobman - Village of Waverly Water Corn-

I mission I..
I Mr. W.tlliarn Connor — Superintendent of Piablic Works,[ Waver]y, N.Y.

Mr. G. B. Lloyd — Parsons, Brinckerhoff , Quade
and Douglas, Inc., Consulting

i f  Firm ‘H- -s 

- 
- Narrative: Waverly, N.Y. is a ~~Afl town of appro~dmately 5~CO population - - - 

- 
- - 

- 
-

- ~~~~~~ : and is located on Bouts 17, 20 miles east of Elmira and 40 miles vest of - -

Bir~~~mton, N.Y.

The two water supply darns are located about one mile northwest of the Village
- 
-í - of Vave4y on Dry Brook Creek. - The upper impoundment is used for sedimen— - -

- 
I.- - 

- tation while the lower impoundment is used for direct~ water supply. Down~.stream of the dams, Dry Brook Creek flowa through the westerly 1/3 of the 
- ‘-

S - - village and has very limited channel capacity. The drainage area for the - 

-impoundments is about two square miles. A consulting firm, Parsons, - -

- 
- Brinckerhoff, Quade and Douglas, was re~ained to study the hydraulics and -

- - bydrolo~’ of a proposed filtration plant just downstream of the lower daxi~. 
- - 

_~ - -

- - Both dams were built or raised in 1918. Virtually no as—built data exists. -

~~~~~ 

~~Lower Da:~ The lower darn has a height of 54 feet, is about 310 feet long
~.f- ~” and the normal pool level creates a hydraulic head of 47 feet. The embank— 

- 
-;

\ ~ 
,j  ment is founded on rock, has a central contrete core wall, upstream and - 

-
- dowastream slopes that vary between I. vertical, and 1+ horizontal to 1 verti- - -

cal. to ij horizontal. The crest width is about 8 feet and ~howa signs of - - 
- 

-

- - about 6-8 inches of settlement at the ma~dinum section. The dam was built - 
- 

-

il’ ~~ 
- - in 1918 and no record drawings exist. A aide channel spilivay having a 

-

-
~ ~41 ‘~ length 

- 
of about 100 feet is located on the right abutment. - 

- - 

- S -

Reservoir control is obtained by controlled discharges from the upper darn, -

- 
- 

water supply discharges, and the apillway. Virtually no drawdown capa- - 
- 

-

I
P 1 

I

f j  - 

• 
-

- 

- 

: 
- - 

- - . 
- 

- 
-

_j  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
- -
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-
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- 
~ 

‘ 
~ ~ -
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. - - -
S 1 C

I The only visable/signs of ais;ress are the settlement at the top of

I darn and about 25 gpm of seepage exiting from the embankment into the
-I 

, Valve house located at the downstream toe at the base of the right abut.- ‘
I

I mont. 
I

It Upper Darn The upper dai has a height of 70 feet, a top width ~~ I
- 

- -S 
~ -: -

- 10 feet, a length of about 7CO~feet, and the normal pool creates a by— :. ~- -~~ ~ ~

i draulic head of about 65 feet. Records from 1918 indicate that the original
I - 

~~~ ~ - 
dam ~~a about 36 feet high and was raised to its present height by upstream - 

~ 
- S 

~ 1 .
S ~ ~ ~ ~ ~ ~~ ~ construction, There are vir~~afly no design or construction records for . 

- 
- 

- - 

~~‘ 
S

- ~ ~- ; : ~ the embanlonent. One sketch shows a short concrete core wall, in the up— : .
- - - 

~ ; ~ - I
- - - stream third of the embankzient. Both upstream and downstream slopes vary - - - 

- - S 
-

from 1 verttoal, on i} horizontal, to 1 vertical on l~ horicontal. The down— I

- atreea slope has about 6 feet of tail water created by the lower reservoir. - - 
-

- - - - - - - 
- - —-

~~~~~
-
~ 

- 
1 -~- - 

C 
Reservoir control was previously obtained by a spillway located on the right — 

- - - 
‘ -; 

-

- 
- 

~~ abutment at elevation 993.5 feet. Top of dam is at elevation 1000j. The - 
- 

:~ 
- 

-
- 

- : -.- -discharge through a 6-inch and. a 14-inch pipe located in the embankment
-

- :- - provides little or no control. An emergency apillway, also located on ihe - 
-
- 

I 
- -

- C 

- 
- - right abutment is 2 feet higher than the normal crest. Tropical Storm - - - 

- - -

- 
- Agnes caused high rebervoir stages and flow through the emergency apillway. - - 

- 
- 

- 
I 

- - 
- 

- Since Agnes, several signs of distress were observed by the owners, namely - - -~ 
- .

- 
- settlement of the upstream portion of the top of darn accompanied by cracks - I - 

--

- - - - and fissures. In April the State of New York advised owners to lower the - 
• ~ - - -

- ~~~rvoi1’i5’Taet be1~v p~~I~t6 elevation 979 as a precautionary- - :-- -. .  -

measure. The Village consulted their A/E, who recommended niontunentation, - 
~ -

- 
- 

I- 
-

1 - - 
-
- - exploration and observation wells, and that the pool be maintair~ed at -

- 
- . 

- 
- 

- 

-- - - 
- . 

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

- - 1  - 
-

- - 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 embanlanent was in a gradual. state of - 
- 

- 

C

-
- 

- 
- failure with, a slide over the entire length in the upstream slope, which - -- r - probably resulted from a sudden drawdown condition after Agnes. The maxi— - 

-

-I :  
1 

- mum downward movement of the top of the upstream slope is about 4 feet.
- - - The entire top of dam is crecked and fissured, the ma~dmuzn crack being - - 

-

about 10 inches wide. A slide over at least 2/3 of the length of darn is - I -

S -
- - occurring in the downstream direction about midway up the elope. This is

- - - a 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 and along the concrete apilivay retaining wall.
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I Temporary monuments along the top of the dam were insta lled by the owners
in October 1973; however, four sets of readings showed no major signs of

I ’ movement. Prior to Agnes, the top of dam was reported to be level. A
. .L 5  inch rainfall in the period of 8-9 December caused an 8-foot rise in .~

the pool with both the 6.-inch and 14-inch discharge lines opened fully.
Prel 4mt n~i.y analysis indicate s that a rainfall of about 2.7 inches in

I three hours , which is approximately a twenty -five year atorm, could be
• . contained to the apillway crest with the pr ior pool elevati on at 979 as

recommended by New lork State . Peek discharge for a twenty-fi ve year stowa
would be of a magnitude between 500 and 1000 oubio feet per second and . ,I could not be controlled by the available outlet pipes and possible port-.

• I •
. able pumps. . :~ •. . .. • •~~~ . • •0 • . 

. • •.~~• . ‘ • •

e

i ~‘hotographs are available at the Baltimore Distr iot office , 
—

Concluaions

• .j. 1. The lower dain in not considered safe by cur rent design criteria, but• does not present an immediate hazard as does the upper dam. • 
• . •

1. : 2. The upper dam is in a state of gradual failure with a downstream elide •~caused by long term steady seepage and an upstream slide result ing from a •

• 
• sudden dravdown during Agnes in June 1972. The downstream condition was • 

• :,
• - .~ probably aggravated at this time. •. .., • •

I Recommendations:

• 1. Liimediate action should be taken to lower the upper reservoir at a
I •

. controlled rate from its present level at elevation 979 to at least ole-• vation ~~~~~. This should , be accomplished by opening a~1 discharge pipes,• operation of portable pumps and i~ necessary, the e~çcavation of a diver-
J sion ditoh . on the right abutment to control the inflow of surface runoff . •

I During this period of drawdown the embathcme nt should be kept under con-
• stant surveillance by a competent Soili Engineer.

2. The upper reservoir should be maintained at this lower level as long
• as the embankment remains in its present condticn . This can be accom— ~plished by providing a lower apiliway, if required .

1 . .1 . 3. The uk, Parsons, . Brinckerhoff, Quade m d  Douglas, Inc., should con—• duot a stuc~r to determine the extent of permanent remedial measures that
~~

- wilt be required to restore the emban~onent to a safe oondtion and meet~.
th. nesds ot tho viuILge. 

. 
S •

I • . .~~ 
I 

• 
.

. .

5
’ 
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‘ I ARTHUR 11. WIiLZ 

• . 
.. J. H~2~(LER
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S
. / 

• 
S 

• 

• •

•

I •

~~~~ 

• 
• Since Hurricane Agnes in June of 1972, substantial investi— .

• 
• gation has been made the safety of the two impounding dams •

S lihiob are one of, the sources of the Waverly water supply . For the H 
•

1
past year, the Consulting Engineering Firm of Parsons , Brinckerhoff,

~ ~.t~uade & Douglas , Inc., have been conducting ~n investigation of the • 1
14ame in an effort to determine the question of their safety . During . •

I
S
,. S •

hat period , several inspections have been made of the dame by ‘

J
~ngineere of the New York State Department. of Environmental Control.

Recently , through the efforts of Congressman Howard W . Robison and
• 
[a eon Thomas, our County Legislator, the U.S. Corp of Engineers have

made on—site inspections . Today , I met , along with other Village

S [)fficials , with representatives of the Corp of Engineers and a repre—

1
qentative of our engineering firm. The information elicited indicates S

tthat the problem may be~ considerab ly more serious than had earlier • 
• S

S 
• 

5 1. • 
S 

•
~

[)een thought .

We are told that there has been subsidence in the down— 
• 

• 
•

.

face of the upper darn, probably of some time duration, and

further subsidence on the up—stream face of the upper dam which can •

I ~ attributed to the effects of Hurricane Agnes. The level of the . • 
S

1

,arapet on the upper dan~ has subsided about four feet since Hurricane ..

~~nes. We do not feel that there is any immediate danger of a breach • 
•

in ;thie Conclusion, our advisors concur. However, because of the .
~ I S , • • :  5 . 5 ,  5

S 
• 

S I
• 

. . 
• 

•

~~~ • 

5
:
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EI[ASE — DECEMBER 11, 1973 I 
I :

r
S •~~ 

S . . , 
S S

~
arre of what has taken place at the site of the impound ing dams in

he hills above the Village , we are taking the following steps as pre~
a ‘ ‘I

354 t ionary measures
—

• 
• 

a • • S •
~~~ ~~:~~~~~-_

1. In accordance with the suggestions of the Corp of

Erj ineers and our engineering consultant , we are lowering the pool

the upper impounding darn to as low a level as possible. This

ml it b~e done slowly in accordance with the engineering advice given

t1 us, and with the reduction being in the neighborhood of not more

th an foui~ inches a day , to prevent further 
deterioration in the upper

I I

2. We are taking steps to cou~ence immediately core drill— • 
.

&g at ‘the upper darn site to determine the stability of the
’ material

in the interior of the upper darn, and on an emergenoy basis so as to

I tapen ee with competit ive bidding.

3. We are preparing an emergency evacuation plan for use

~~ the unlikely event tha t a seriou s problem might arise which would

ndanger the lives and property of people residing downward from the

I dam eites~ Representatives of the adjoining Borough of South Waverly

fill be aske d to participate in the workin g out of such plan .

Release of this stateme nt should not be a cause for alarm
1• 

• • •. 
5 5 ‘~~

~ !:
to residents of our community . It is simply .a statement designed ~~° . .: 

~: ;:~ ~~
define the problem and alert the citizenry to the step s being taken

as a precaution. There will be certain obserV~Le activity in the

dam area within the next month ax4 it is hoped that ’ this statement

will clarity the reasons and pr.va~t undue alarm.
‘ —

SI I I

.1 T S .SST T



OFFICE OF ENvI RO~~~NTAL ANALYSIS

I M E M O R A N D U M

Vic Glider

I s• J. Zeccolo
CT, Waverly Dams( December 17, 1973

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

I j  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
so 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

S inspection was an order from us to lower the water level 15 fee t below normal
tool elevation , and td maintain that level until .comp letion of an engineering
~ 
study. L~ £~J 71- 1 ‘7!~ ~~~

- ‘&.t 7/ - G So~
‘~~ -~~~~~ I~~—~-.q a~-z~~/ S

The Village then asked me to review the engineering pr~posal for a damjinvestigation presented by Parsons-Br inkerhoff. On April 16, I sent a
l letter outlining my comments. One of my comineits was that Parsons-Brinkerhoff
should coordinate their stud y with Nausbaununer & Clark (the filtration planes

1designer) to determine whether or not the upper reservoir should be permanently
towered or eliminated .

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

f uring the State ’s “Federal Dam Inventory”, the Army Corps of Engineers was
I otified of the situation and that a serious downstream hazard existed . The
Corps has recently inspected the upper dam and deeme d it necessary to implement
1 mergency action . On Friday, December 14, I was directed by the Department to
Ic t as liaison at a meeting between the Army Corps of Engineers - Baltimore
District , the Village of Waverly, Department of Environmental Conservation and
,flepartment of Transportation. At this meeting , Colonel McGarry stated that S

his was a serious situation and that emergency action was deemed necessary by .5

~he Corps of Engineers . Department of Environmental Conservation , Parsons- S

Brinkerhoff and the Department of Transportation Soils Engineers feel that
he situation is serious , but as L ong as the water levels are kept down , there
.s no crisis. 

. S

complete list 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.

( f the Corp. of Engineers wishes to call this an emergency and bare the costs
kor remedial action , the Village has no objection and neither should the
pepartment. Colonel M’Garry asked me if the State of New York could assist

S I ~e Village in any way. I advised him that I was not authorized to speak for
Lie entire Stat., but that the Department of Environmental C nservation was

- S SS5 S~~ S~~ - ~~~~~~~~~~~~~~ S



Vic Glider
~ jPage 2

December 17, 1973

unable to render any financial or construction assistance. The D.O.T.
S representative informed Colonel McCarty that there was a possibility of

~ obtaining equipment from their Region 6. However, such an order would have
I to be received from higher D.O.T. officials. Colonel McGarry said he would

• send an official request to the Governor’s office. This procedure is necessary
j~ for him to exhaust all other available assistance before conmiitting 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 S

trucks, equipment and labor from the Village or the State.

The emergency procedure as outlined by Major Johnson was to:

1 i. Drawdown the reservoir by pumping. 
-

[ 2. Construct a diversion ditch to eliminate inflow. S

3 Conduct core borings and analyze them.

f 4. Design a new principal spiliway.

5. 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

J resorting to a diversion ditch. The Corps will determine whether or not to
15 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 

S

the Army Corps of Engineers wishes to repair or reconstruct unsafe dams with
high hazards, they would provide a great service to the State.

SJZ:cs

End .

cc: Terry Curran S
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October 31, 1973

Mr. Stanford Zeccolo S

S ) Department of Environmental Conservation
50 Wolf Road
Albany, New York 12205 5

Dear Mr. Zeccolo:

I We are in the process of studying the water supply dams in1. the Village of Wave rly, New Yo rk , and we understand that some
data is available in the New York State archives. S

I Please send us information on Registered Dams numbered 10
and 1OA , in the Cheinung River Watershed , as we discussed during
our telephone conversation of October 31, 1973.

P Thank you for your assistance In this matter, we remain

F Very truly yours ,

PARSONS , BRINCKERRQPF , QUADE & DOUGLAS ,INC.

II
- G. R. Lloyd)

h (  f~/65
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. S

t rt in 1~poooible to do thiG woric catlnfactorily unloue eame
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- 
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1. Very truly y curn ,
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5 FOREWORD

Following requests from the village of Waverly , New York State

- Officials, and the Federal Disaster Assistance Administrat ion , the

Ii. S. Army Corps of Engineers responded and inspected the village’s

two water supply dams.

The inspection dibclosed that one of the dams was in a ~r~I,- 11

I state of failure and presented a serious threat to lire and property
S 

in the village as well as in the neighboring community of South Waver ly,

J Pennsy lvania.

1 This report documents the emergency operations undertaken by the 
S

S Baltimore District under the provisions of ER 500—1—1 . The emergen cy
S actions undertaken were the lowering of pool behind the dam to a safe

1 elevation and the construction of a low—level spiliway to prevent

impoundment of water behind the dam .

I

I.

~~~~~~~~55 5 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~5_
__
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S AFTER ACTION REPORT

WAVERLY, NEW YORK

14 December 1973

S I Authority . This report on the activities of the U. S. Army
S Engineer District, Baltimore , in Waverly, New York, surrounding the

potential failure of an earthen dam is prepared in accordance with S

Instruction contained in ER 500—1—1.

1.2 Purpose. This report summarizes activities undertaken with the
S statutory authority granted the Corps of Engineers in PL 84—99 and is

intended to describe the emergency operations car ried out by the
S Baltimore District. 

S

1. 3 Location. The village of Waverly , New York , is a town of
app roximately 5 ,500 population located along the southern tier
expressway (Route 17), 2 0 miles east of Elmira , N~w York , and 40
miles west of Bingham ton , New York. The village was incorporated
in 1854 . Dry Brook , a t ributary stream of the Chumun g River which S

flows through the village , has two water impoun dment dams about
1—1/2 miles upstream of the center of the village. Although the
purpose of these dams is for water supp ly, there are some inherent
flood control benefits.

1.4 History. In the days of colonial settlement , cities and villages
were founded along navigable waterways since boats were the prima ry
vehicle for trr~nsportation and commerce . By the mid 1800’s railroads
began linking cities and opening areas to development that were not
necessarily ne~ir a waterway . New cities and villages appeared almost
overnight along these rai]road 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 t owns were remote from large
quantities of water resulted in almost invariab le losses to f ire 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.

S 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 firc company

S was organized and a hand engine purchased. Cisterns were dug and bricked

1
1.
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En for the purpose of providing wate r supply for f- ire fi ghting.  Remains
of several cistern s were unearthed In the 1960 ’s when Broad Stree t was
resurfaced. In 1871, a second disastrous fire destroyed sixteen buildings
and twenty—five businesses. The cisterns source of water supply proved
inadequate.

Continued rap id 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 .

Tite impetus for the beginning of the Waverly Water System ultimately
c aine from private sources in 1880 when the Waverly Water Company was
organized. The voters of the village ratified a contract ~hich providedH for payment to the Company of an annual sum of $l,600.C0 for furnishing.1 ei ghteen Broad Street meters with water , with additional hydrants to be
furnished “ith water at $75.00 per year per hydrant. The Waverly Water
Company , a privately own ed 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 S

S appro~dmate1y its original form. This was to be the primary storage
reservoir. At the same time a smaller reservoir , with an in~ounding dam
fifteen feet in height , was constructed north of the primary reservoir.
A 14—inch outlet pipe was included to feed the lower reservoir. The
purpose of the smaller reservoir was probably two—~o1d——to impound the
waters of Dry Brook while construction was underway on the primary
storage reservoir below, and secondly to act as a sedimentation baa in
for run—off waters from Dry Brook before it was fed into the lower
reservoir. At the same time, a run-off spiliway was built leading from
the west side of the upper darn, around the lower reservoir, and into
the upper Waverly Glen at the present side of the Glen waterfall.
Though need for fire protection provided the immediate Impetus for
construction of the Waverly impounding 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 numero us newly developed streets, and the Wave rly
Water Comp any 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 S

system of Water Works of the Waverly Water Company, including its mains ,
lands , easements , right s—of—way and propert y for a sum not to exceed
$125,000.00. The proposition was noted In the affirmative. There followed
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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 

S

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 spiliway
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
S form. Village—~ .ined lands in the Impounding area consist of ap pxImat~’J~

five hundred acres . The entire watershed consists of app rox imately two
S square miles o land. The capacity of  the lower impounding reservoir

is approximatoly 90 million gallons and that of the upper reservoir S
approxImately 130 million gallons. Extensive reforestation and plantings ‘

S
S on the slopes adjoining both reservoirs control erosion ai-id add to the

water retention capacity of the watershed.

S From 1920 to 1970 the darn existed essentially in Its present form , being
maintained by the village pt-.blic works department. A number ol 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 f rom a
quality standpoint , and this , in turn , led to an evaluation of the

S 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 l9’/2 of the Darn Safety Act , a 92—367. The
objectives of the Act are to inventory all dams meeting a specified
criteria in the United States and to develop recomniendati~ ns for a
comprehensive National Darn Safety Program. This enormous task was
delegated to the Department of the Army , Office of the Chief of Engineers ,
Army Corps of Engineers. The responsibility for the State of New York
under this program was assigned to the New york District Engineer who
entered into a contract with the New York State Department of Environmental

S Conservation (DEC) to perform the inventory and submit , prior to 1 April 1974,‘ 1 1 a report on applicable New York State dams.
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In Juiic 1972 the effects of trop ical storm Agnes were fel t in and
around the Waverly area and extensive damages resulted to the village,
ind as was late r realized , to the darns.

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

Officials :Cror,~ the DEC visited the damsite on 4 April 1973 and , noting
some defIcien~ies, 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 is contained in the
Ncw York State Environmental Conservation Law, Section 15—0507 (inspection
of D~~~i~~) and SectIon 71—1619 (Summary Action) . DEC officials reported
after their visit that “these darns const i tute  a greater threat than any

( other existing d ams in the state at the present tIme.” The village then
consulted architect—engineer , Parsons, Brinckerhoff , Quade and Douglas
of ~~w York City , who recommended monumeritation be established , exploration
and observations wells be dug , and that the pool be maintained at the
1m’er level,. This firm was under contract with the village for other
s~~ -rices.

Con c~~ aed over this assessment , village officials contacted nu~erous
governmental agencies including the N~ York State Civil Defense and
the Eederal Disaster Assistance Agency (FD~\A). The FDAA concluded that S
it had not authority to render assistance to the village, and on 14 november S

1973 , sent a letter (see appendix G) to the Baltimore District Corps of
Engineers requesting initiation of a study concerning a potential darn
failure . S
The ~altimore District dispatched an inspection team to Waverly soon
aft er the arrival of the request for the study . The resulting emergency
operation was unusual in that it was undertaken to preclude occurrence
of rdther 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 af ter a disas ter 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 dais has a height of 70 feet, a top
width of 10 feet ,~ i 1ength 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 daa
was originally about 36 feet high and was raised to its present height
when the reservoir was enlarged. There are virtuall y no design or
construction records for the embankment. One sketch in the 1916 report
ihows a short concrete core wall in the upstre am thir d of the embank-
ment. See the sketch marked “Section ” on page 5. Both upstream
and downstream slopes var y from 1 vertical on 1—1/4 horizontal to
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1 vertical on 1—1/2 horizontal. The downstream slope has abou t 6 feet
of tail water created by the lower reservoir.

OVERFLOW 6’ .4iO’ j ,~ 
~WAT ER LEV E~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

1~~~~~~~~~~~~~~~
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SECT I O N

Reservoir control was previously obtained by a spiliway )ocated on the
right abutment at elevation 993.5 feet . Top of dam is at elevation ]OOD~
the discharge through a 6—inch and 14-inch pip located in the embankn~nt
provides little or no control . A second spiliway , called the emerg~~cy
spiliway , also located on the right ahut: ment , is 2 f eet hi{*r- r th~is t 1~~S first one. Trop ical storm Agnes caused high rc~ ervoir stages and flow
th i ough  the c rgency spIliway . 5in~ e Agnes , ~eve rai signs of di s tr e~~
have been obs~ rved by the owners , r~ r elv s~ ttle:;~nt  of the top of darn
accompanied by cracks and fissures .

Prior to the arrival of the Baltimore District ’s inspection team , no
formal inspection had been conducu ed , the pool had never been 1owere~1 to
inspect the 14—inch outlet pipe or the upstream slope , and no instrumenta-
tion and very little monumentation had been installed.

S At the time of the team ’ s inspection , the embankn~-nt was noted as being
in a gradual state of failure , with a slide over its entire lengt :h In th~
upstream slopes which probably resulted from a sudden drawdown conditIon
after Agnes. The maximum downward novement of the top of the upstream
slope is about 4 feet. The entire top of darn is cracked and f issured ,

S S with the maximum crack being about 10 inches wide (see phot o 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 9351 prevented observation for seepage
at the downstream toe, seepage was observed exiting from the base of the
slope on the right abutmen t and along the concrete spillway training wall .
A few montunents along the top of the dam were installed by the owners In
October 1973 ; however, fo ur sets of readings showed no major signs of
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movement . Prior to Agnes , the top of dam was reported to be level. A
1.5—in ch rainfall in the peri od of 8—9 December caused an 8— foot rise
In 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

S 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
off icials on the afternoon of December 11 In the village hail 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
uppe r dam Is in a state of grathial failure with a downstream condition
probably aggravated at this time.

In ligh t of these observations , the following recommendations were
off ered :

(1) Immediate action should be taken to lower the upper reservoir
at a controlled rate from :Lt~ present level, at elevation 979 te at leas t
e1evat~ on 955. This should be accomplished by opening all discharge p ir~s ,
opera t ing portable p ump s and , If necec-~arv excavating a diversion ditch on
the ri~~’t abutme nt to control the inf low of surf ~ice r u n o f f .  During this
period of drawdow-n , the embankment should be kept under constant surveil lance
by a competent. soils engineer.

(2) The up~-er reservoir should be maintained at this lower level
as long as the embankment remains in its present condition . This can be
accomplished by providin g a lower spiliway .

(3) An architect—engineer should conduct a s tudy to determine the
extent of permanent remedial measures that will he required to restore
the embankment to a safe condition and laeet the needs of the village .

1.6 Emergency actions. On December 13, a teletype nessage was sen t to
the North At lan tic  Division o f f i ce  with an informat ion copy to the Of f i ce
of Chief of Engineers in Washington , D. C . ,  apprising them that the upper
dam was in a state of failure and presented an immediate hazard to the

S village (see appendix C). it was recommended that immediate action be
taken to lower the upper reservoir , to excavate a diversion ditch and to
construct a low level spiliway . Any delay in the drawdown operations
could have resulted in failure of the upper dam which in turn would cau.se
overtopping and failure of the lower dam and extens ive flooding and loss
of life in the village.



I.
I-

Ct lonel Robert S. ‘lcCnrrv , District Engineer , was briefed on the reportJ at 05330 hours on 14 December 1973. He w35 concerned with the S C t I O U S C C SS

of the s i tuat ion of the upper dam and at 0900 hours directed that key
personnel be r eady to leave the District o f f i c e  for  Fort Me~ade , Maryland

S 

j  ai r f i eld b~ 1000 hours and that the village , New Yo rk State , and othe r
S I Interes ted o f f i c i a ls  be ~wt i f i ed  that he desi red to meet with them at

l2O~) hour s In Waverl y .  The purpose of the meetin g was to assess the
condi t ion of the darn personally and to ~~r~ ain the  capabili t ies of the
~~~~~~ locrl governments to reduce the hazard . Prior to departure ,
~r a ~~~ y p~ nps located in ch e Buffalo Dis t r ic t  were re~-’jues ted for
~‘
7averly.

The 14 P .o-ember meet in ; , was attcnded by Waverly Village officials
(Mayor, P::~ Ldent of water Boa rd , Village A t t o r n e y ) ,  •rouii tj~ ficia 1s ,

S 
Coun~~, Civil L f e n s e , N~ c.z York State Departoent of Environmental

S Coriserv~iti ou , New Y ork State Fish and Came Commission , N~w Yo rk St~ te
)epart.~~n~ of Ia’a is~ortation , and n~ r5~±rs of the pr~’ss.

The Mayor described the resourc’:~s nnd rev~ n~ie inco~~ fo r the v i i , 1~~~
,~lLL c~ s~~~ o-’d that th.~ villa”:c c~ uld not un iertake the ex~~nse of car ry ing
out the  ~ropcsed re co~:-aend:~tIons . Ike Ne. ; ~or~: State r . r un ~~~ ive
explained th at  t he S ta t e  would h~ u~iab le to respond to the 6i~~~~ert cy ~ f th
the nec~~sary speed.  Al SO 1 fo r  rh e ~-~‘.ate tc acconp~~ish the work Oc uld
r’.o~u fr e  cond~ict~.ng z~ pu ’.-.lic L~~.~r 1ag In the ~ii llage -

f rom the re ’;~~dents  and ~la~ lug a Lien against  the v iI1~i~ e at t ~~r perform.iag
the work.

In the meet ing , it ~ns es tab 1L~..hed that two maIn ca~:e~ orI~ s of work w, rc
required. First , ftc amo un t of water behind the we akened darn had to be
r-~duced as quickly and as safely as possible. Because of the very
restrictive outlet  conduits , pump Ing operations were required to lower

( the poci. le iel. Secondly , a new low—level spiliway had to be e<cavated
to maintain the pooi at the lower , safe level.

At this point , the District Engineer had to make a d i f f icul t  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 officials uidica—
ting that they lacked the financial and physical resources to do the
work in the urgent manner required, and with the dam ir. a state of
fai1u~e, the Baltimore District committed itself to accomplish the more
urgent requirements.

Public Law 84—99 earmarks a $15,000 ,000 fun d which is “to be expended
in . . . repair or restoration of any flood control work threatened
by flood including strengthening , raising, extending , or other modification

S 

thereof as may be necessary at the discretion of the Chief of Engineers .
- 
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1.
to protect against i=inent and substantial loss to life and proper ty . . . “

Division Engineers are delegated authority to approve emergency work under
S 

J FL 84—99 by hired labor and government plant or rented equipment.

In his decision to proceed with emergency work by the District, the
:
1 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 effor ts and that such preventative measures will generally be of
temporary nature. A declaration of a responsible authority of a political
subdivision , wi~i1e desirable, is not a prerequisite to furnishing en~rgencyassistance under PL 84—99 . It is the policy of the Chief of Eng ineers ,
however , that local cssurances and appropriate requests will be obta ir . ed .  S
Participation by the Corps of Engineers in c~~-r~’ency operations m~~j  ext~.nd
to Division and D 1str~ rt  Eng ineer assumption of a leadership role ifS normally responsible local auth or ~.t i es are u :iahie to cope ~d~th the
situation . Such 1~~~~~~~ SS ship is l - J n L t e d  to oj~~r~~ iona 1 control of ene t~ ency
forces and ~ou1d fo iJow a wr i t t e n  request  f i o r ~ State or lcc:,:1 author iLies .
These acticos must be suhor d init  to the re~:roosib i lit i :s and author i t Ie s
of State and local o i f ic i a l r ; , bu t  t h~ Coips ’ c~~ abilitic ’~ a ~l p ar.~.m~ nce
in the f ield should be r~ode ava!1rLj .e at a ti:~~ when it is most nc~ ded .
An aggressive interes t -In appr ~~~ -~ a~ c assistance t o the ccr~ unIt i~
desirable. ”

A separate paragraph , 52.60 dca3 s with possible dam b r c ~~ u~~. The
paragra~-n St ~Les , “if bi~eachIng of a dam is likely unless i~nr~~tatr~ action
Is taken , and i f su ch b r eachiog ~~~~ d cause a f iced har~ id , r
f lood f i~ h r i ~i z as:~istance may he ~iv~ n r :  ga~:di~.~ s cf wk~~t. hcr  t h e  din  i~
a f lood  control work . Hcu~ever , only temporar y f lood fi~;hLi: ’g mea~ ur ..;
will be taken . Due r eco Cn it Io ;~ will be giv~n St ate and local r e sp on r fb i l—
ities fo~ public health and safet~’ requirements wh i ch may r e q u f r e  draw-
down of t:~u~ pu ’1 unti l  the dam can be repaired. The Corps ’ activi.th..~
should be terminated as soon as the inniediat.e threat  hai passed.”

With the. above authorities in mind , the District  Eng ineer ordered the
Eng ineering Division to provide personnel and equipment f rr n  the
Foundation and Materials Branch Exploration Section to operate pumps
to draw down the reservoir. The Exploration Section b eg~ i movin g in
never :.1 small p i u ~ps of the i r  own . Meanwhile , B u f f a l o Dis t r i c t  and ~~~~~~ 

S

S York State Civi l Defense were shipping pump s which wouj .d also be oper .~u ed
by Baltimore District  personnel . Major  Stan ’ey Johnson of the Susquehanna
Area Of f i ce  was directed to stay on the scene unti l  pumping operatie:~s

~~re under way . In addition , Baltimore Dis t r i c t  assisted the ~~~~~~~ in
S constructing a diversion ditch which captured one of the upper reservo~ r

tributary streams and routed It around the side of the reservoir and over
the spiliway . Approximately one—fourth of the drainage area was con t rol led
by this ditcn .

I
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I
The second ele~:w~uL of the ~;~~ution to the c ’mer~~ nc y ,  a f t e r  tha water
was ~ c~:ped dou-~i , wu.i th e c \ L . -  at ion of i~ iuw low Le ’ .rol sp il).way . The
D i s t r i ct E:~~i~iea r 1~ec1 ~~~~~~~~~ York had assets in the  i)~-~~a r t r n~ n t  of
‘~r~i:~spo r t at ioa , or some ot h er a~ -~n cy ,  wh~ch could complete the requi red

S ex cavat tor i . lie ~~~~ Y ork RL :cs~ nt~~~ivo promised to  explore this
p o s s i b L l i tv  c~ on his re turn  to Albany.

A tc1~~~ram was J c k , L  by the f l Ht r i c t  to the Cove rrio r of the State of
N- ~~ t~~ k iu~pris1 ’ig him cE the extrer iely dan ge rous condit ions ex tot i n g
a t . . ’. ~riv (:;ce app endix C) . L i e  1 a.~.. ~~~~~~ r~~ai~ures of d rawing the pool
dawn aad C~4 1 L Ln .~ the diversIon dItch  were noted and a r.equest was

fr~~ i~sis ice ot  t 1u~ St ate in construct ing th~ low level ~;pil iway .

~~~~ 

~~~~~~~~~ ~~~~ ~~~~~ t ’r~~’ ’v  ~~~~ 14th ~~ D•-~cei~i c  r , pump s were being
ius~~ il ~d by ~~~~~~ r t ct  p ar so ~‘ ‘l ;  and by the end of t i e  next c’ay, the
Civ l i ’ : ~e,’~e p i ~~

-
~~s tad B t i u i a t o  DI str ic t.  i~~ ps had - i r r i ved .  The Civil

D eLe ~~su p umps wi~rc trailer ~:.u ui tad , po~ arcd by V— 8 b .i :~o1iae t~Ug tIa5 w i t h
a 1 ~~~~ ( P ~ cat~~c Luv . T b ;  we :e placed in  cp a r a t i . n a~ d the r ’o.ervoir
ba~~a~ to be ~~~acm down . (:~~o ph o t o  5 , pc 3 1.) At flr :; t ~ slo t drawdowrt S

r a t e  was main a in~~d hecaut~ of the L~ar tha t  the sr t u r a t e d  soil Ia the
den w~u J d  ~lo’up if the pr ~ .~s c oL the ce-~ervoir waa removed too rap idly .

F r . a~ the I ~~h t h r u t z h  the l~~Lh good prc~ ress ~~ ~
-
‘ ~dL •  Then 4 a~ ries o f

u~~ .. and ra iny  days occurred and desp i te  be st a~ fo~~t3 the  !cvul of the
r~ servo Lr rose so ca , ~~~ t b a t  it en a?c i ~,~ , ~d the ra r ~ns , ari d p lacod
- ~~~~.t Lana i stress on the d ;t1 . On 21 D~~c ? I ~ icr , tho DLtrict: Enh Lueer

a r espt~n~ c f rom tho  ( ; a ~~~c r of uw’ tork ~hIch s t at e 4, tha t  New
.o~~ Pr~~~~~~ Li C I 5~ d tho wo rk be ing done by t i e  Corps , but “ . . . i n vic~
Ci th~ io~~ exparience ai~d exper t  tsa o[ Corps )f wj or ers  rid the
ur~ c I t  need to quickly constr ’:ct the low level sp iJ~ waj , I urge you to
cr a :inu e  to move rap idly ahead with thc  necessary work . State forces
wi ... .. conti nue to provide ass is tance ‘out ‘~o not have the capability to

• design and construct the sp illway within th~ next few weeks ” (see
appendix G).

The alarmin g f luc tua t ion  in the pool level dictated that the new low—
level spiliway be constructed as soon as possible . q

On 22 December , the District Engineer ag a in visited Waverly . The
response from the (‘.overno r , combined with the reservoir fluctuations, 

S

caused him to direct that the District ’s Engineering Division draw up S

the plans and specifications for the low—level spiliway and that contrac-
tors be invited to submi t 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 hour. on 28 Deceirber, the two
propo sals were opened and by 1230 hours th. contract was awarded in the

• amount of $98 ,430 .
‘1 10
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I

The ontract called for ~~cavai ion of 22 ,000 C.Y. of earth, iust:dl.ation
of 650 C . Y .  of ~a~iou slope protection , and tu r f ing .

•L.  7 D [\ ~~~S j i , :~I1~~O 1. Al so , on 22 D .~cber , a p r i i ’t t e  contractor ,
S I Charles ~OneS ii~ : t  r ’i c t i on  l ca’mny , was h i  ed to assist  in r unning

t h e  put:as and t h c  c c : , :;t r c . .’ .~~ on of the d ~~~~ ~:ion channel.  ~1an ftc ’s
~o:~-~s C~~ sr ~:ti ct :ion ~.s~~ed in pump ing operation s f :i’o 22 Decc’~ber unt i l
2 JJnua~: .  From 2-~ D&’ :,.~~j or  t : i t i l  15 J a nu a r y ,  Jones Car t ’~u~:tion buil t
.i d l ’.cr s~ on c h a -~n 1  ~.a ~ch ca; t u :od w a t e r  f t - a m  a reser ’~o1.r t :. lh’ota- ’ :  and
co- - .’d it arou nd t t ’e  ~e~ervoir. This in~luded Cons t r sL  ~on of rn  e~ cvated
24-~ itr h r ’P~ p tpa l iac  to  r a r c -w 1 j -;erLe’~ ~ • tc- r over a depression and
CXL tva~ .i ci ’ of a d i L di (see ~ih ~~to 6, ~-~~e 13).

1.8 Ca :~~~r u c ’ r ’ ~~~. The not i ra  t o procecd ~;n~ g i’.on on 28 2 ccnber
t i e  c c  S r~ ct or , t u t ~ ie L I  ries for - s r t ’c t .~an (55 5 . 4 1  of f ~:~h ar~ti on

N~ w f - ~ , undertcj . L i r - s  to beclu wo rk u; ‘ied at. o ’ ’- . dowo or , a
> P~. . . ‘rk •- t te law a : oh ib it s  li ~~,~Vv e Sit tps ’- . n t  trom ~t v~ lI’.~p on 1 i ’ h w w ~ on) wce ’~~or ic t~ - end rho  say oi- ‘c r0  or a f t e r  hoi~~1a’~3 . SL;c~ i:he 2’~_ 1~ 30th
c e r o  ~~~~~~ .sad ( vo , orw : :s’  l a I r s  r~ I t l S J L Y  w a s  ow Y a t ’S 1)a; , no
equ .en: cou ld a .  ‘ :c t i  I t h e  o l row~ ng I S I U O OY  , 3 J ;u uarv .
Maj o r obosci n C ad d the r - 4 r r L t s  dIv~~;Ir a o~’ the S t a t e  Dep artnen t of
rt aa -oa cr .j ort  ~t c scr lbed t i a  eaer ’-~~~cy. ~ parnit -a’s ; rntLt i and
C •~~•s~~ 4 5 5 5 :  1 ~~C~~~I’1.. • 1 on . ic ~~~ s.ac an 29 aeceober .

2~~ :t ’~~5; t b ?  p c 4 r i cd  29 j~~r e S s e r  1973 - 2 ~~~~~~~~ 1974 , the  ~55 :a~ ect -aS
E I tV LJ C r •  O d  J-t e h .. • O ~~~~~~~ S ~ c toe tP OI l  ~j r r ~~ co~ st r ’r cted. ~a r s a r i vc
e:’c :~‘ ‘C. tt?5 at n- i a’,’L z . s~ r at e  r oar  2,500 C .Y ./day ci~~r I’i~~ the p c . i o d
3 - 8  Jatlu ~oy ft L L .-d t h a  daiic:~ sooti area. A seconti , iaore dLstent , spoil
area wa ~os~. - iia i : ed by the  “ii i~~~c ~d the  h u l  ro~~s ~toode d on 9 ~ auuary .
J r e tc.-n , .;r haul  di ; -race r s d u tc d  the daily output dus in . the period
9—15 January to 2,000 C.Y./day. By 15 January , the exca i ition ~as nearly
9fl% corvaler e and t:h threat  of the  reservoIr f i l l ing  and endangering the
dam -as  passed .

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

Front mid—January until  4 Feb ruary several events occured which extended
the planned time of the contract. In addition to inclement weather
that prevented work on a rn,nnber 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 excavati on resume d full scale on 4 February with placement
of the gab ion slope protection . Once the contractors ’ crews learned

12

_ _  ~~~~~~~~_— -- - -- - S 
•

S~~~~~ - -— -



the r a r h o i qu e s  of p in ti~~ , t Il1in~ , and connecting the b a ske t s  , the
p ls: .a: : nt  ra~ c OVL ’raged -:5 C . Y . / . i a y . ~‘ork on the  -aCt io n slope protect ion
w;1s c r1 r T h L c d  on I har sh  ~~~~~ (Se e photo 7 , page 15.)

Anal ’~ is of r h o  prov i s ions  of PL 84— 99 ~is c1osed that  seeding coald not
- be c-cr ; t der ed as an a c r o c r i r  Iseacure under the L a :  and the seeding

r ravis ion  w a ,  v i : ! idr s~n from ‘the contract.

1,9 h ‘r t rclopv . About t he . ir s t  of De :ccuer  1973 l iv t c-c -Jo;ic ht  a was
roc ioc -t ea r~~~arCic i g  the usper  w-a ..er supj ;  Lv dam . T~ e dam ’ s locat ion vas
r u t e o  on a P .S .~~~. ~~. cc •a .r le  sheet , th e wate r aed •~~~S deL n ated , aid
the ora lnaga se area detornolned. At th is  time , rioth~~~g u;~s i r ~owa of the
p lt v ~ :.~~a.l e nc rac ter i s  t ics ci the dam.

Au ; -  car . I n u l e  f l .~ ad f r ea u aacy  curve u; the damsite  was ca -o u tr~d using
- the - ,  

~r I  ci . 2  thod dc -vo lc  ~ -d for  r ~ Agnes r o p o i t  by the lb;d’:olog l.c
S 

Pa~~i: :~ n~ C s;t~ i. t~te 2- ’~—y~~’t~: f lood el~ o wa s dec e~~iined u~ i;cg two

E dl t~~:o .3tC r•a ~~a,ds and a d ar~~~~~ oS n t ;  - c .  L a s  made i c a~ d i n g  the .~2 —year

- 
p - a . .. C wc c ri c -a .  Concurrent  with the ircc- :cencp c~~ .c sLa~ inn , an eccor t  ats
a . ::- L a  d~ vc~..ca a ‘ic ry da : S r S X 1 . ra r tCc  sto rage curve for  the caper dam .

i
~
c r t c ( r- eat~ T o : . . nhe r , edd it  Hoal dn t ~ on the dam ~ cre  obtc i r to d froiu the

- v: ’~~. . . _  c~ t T. iV~~t ! :  s~~cct 05 3c u1 elevutior is , sail :- ;v eleva: i r i s , 3rd sos~
ucrcaL ~ oa . c:oa • of a :sp ~- iai ph ic  S 1 t J O ~ of c~ e c~~a was

I I cj t ~~~~~ J c-re m h a b or  S u r . -2 v5 o2  C a iu c, b r i  Cross’-o cC- ; h cnns~ l w - - t a . fh~ s
- L ; t- a p repa r~ d fo r  rh .1 village by an arch it ec t  - c i ~,Iaoer fo r  a. n r c v i oa s

a~ oj -c a t: . From this isior :..a ion a ~ro~’c.- exact sto rage curve dam

t ri: lc -a loped - c : e  appe nCia  D)

The ;t o c a g a  in inches of run off  from t h e  watershed betwe en ri~r a i f icant
par 1.~~els , tha t  is , £ tU~~~L S .  pool and s~tJ. 1.1way cres t ca5  detertaiu ed .
k~ca- rng  t h L s , an estimate of the frequency of n t t a i n fn g  spil lway cres t
was m ade. !hout t:his t i ’ie , on ap7ro:o~m ;Jte prof i le  of the stream was
developed from Geological Survey Quad Shoets.

T~ e quest i on was raised cancarn ing the maximum extent  of f looding
that  could be expected froti a catastrophic fa i lure  of the upper reservoir.
Ther~ 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 darn, which then failed instantaneously. The consequences arising
from failure of the darn 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 desi gn discharge for the
• emergency spiliway. The design of the low level spiliway was acco~~lishedduring th. period of 17—27 December 1973. This lowered spil].way was

14
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L
~~t~• d t o  he 15 fa~~t ICc -  ~c-i tb P hori~ oiiral us 1 ~‘er t !ua i  •~5i5de ~‘ope~ ,

.~~h the c r c - s~ i pro ;:: c ro d . t t h  13” gabio n s • i t  was j  cciped t b : ~t
c t  ct ectioit  S)[ th e c h : : ” ~~ by cccb wcrc ; would hc ~ • S i (1~ 1tC tO the r a n t t  of
‘ - i O c  ra [so to  be encoun: rcd.  ~\ pool ii ~-‘~-a. 0 :  af about 971 ‘~~ is n~cc- ~ssary
r”  d~~~chr ~-p~ the design dOW of ~~~~~ c .f .s. t r o u - h  t oo  r e ;  l o w-  evc l.

J L 0 V .

~
\ • ‘~~~ : ‘~ ] I c  j u ~cp f ~oa s~ ill-t rot ba.r a was 

~.
. S ’V l S  - “ for  c-nr c -ny C~,~ L- P ~ t i Of l

~:a  it too - -...o 0 a ;  1 c 5 5 S •.~~. 0.  1.8” Fabions . 0u 8 Jaccary 1ii~~ the IL.vislon S
a f f .. .e - a . c -~ con cern ‘~ o :ct ~

- c r an  that  c a i d  p c c - c - i b  1 /  o c su c -  on Lh e

~-r  . ; - w  the rep c~~ rn . Ch~sc-r  u :aa . in :  c l  a-~ ~~ 1: cis prohl ec-i
c-Hr was a a-c ~, ctj i e ch : j n~ c-he or~ -

~ ~— i do:: Ho • oa.ls.1 that  c~orne erosion
~~~L t L  ~~~~~~~~~~~~~~~~ 

,5 - c ~,ur f c -~~~~ d ~i J C . . 5 4uL C j unip .5 S _ .5~ .h~ on the ~~~~~~~~~~~~~ chute.

L •~ c o n c - c r~~t ad i c i c - c n J . o n  i ~su1ted in t he r i s o e r n i t  o f adC~ c onc -c i gabio ns
c i 3 S ,~~c L  ci t  as to ~ ia - case oup pos o th i e  damage . S

-~ ~~ c ~~~~ ~~~~~ ~-~ Y 0 the ci:. c-n~l t h u r  b i - p c~~~2a the I :— w4 r dan c- dc -we d
:~~ L 13. - S~~~~~~l c~~:c io he i~~~~t; than c our  - c -  f o r  ~1ce 1, C~ U a .  • a •

0 5  - g ri flcc: J

1 . 10 - ia.c - ; / .~~~; t . .  Pr - 
~Jc -r:c C ‘~ —

~~ C eccaru en c ’, ac t L ic: ks a i - cc
03 Lao ~ 5505  t •  . . 55r15 1 r ’n d c -cc ;. : c t a t n c . L  under the ~:pc ~~p r 5 a t i on

h~-aod coot;: :’: :~ud (
~~

S
~~~~~L S L  , • r ~’ r :c - te3 .

~~~~~ Co ~ iL  F ’~ ~~~~~~~~~ ~~t -- ~t J n c  in ~
S O ’.:: c

~~~2/ on 14 Deccrr~ er ,
- - r  ~~~~~~~ i~~fl ic-! t o )  r , c u :-: bad ho_ -n Co :- ~ied a : .: t) L ~ In :1c c-c 0 : :  cc on

c~~S st ,c-~d 1a  O~~~h0 V1ty  S c- li  i~~
) t . )  ~~~~~~~ ~~. J ± 0’ ~~flC / S S 3 C ~~ r L L ~.V~ tiec3

. t uant c a  PL c- , 9 .  S 5 ) 5 5 0 4 O r J t  ~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~ of the i- cn i~
p a c c , i U n dL L hic ; ~ u d i u c i t y .

US , s p u c - f  : :tions , S .::: a i r : . t i l c - .l :o~~t o at h  ~tL  wese I : r l lzed )fl or
-

55 ’xt 2 ; ~ c - e d c r  19/C.  ‘ hid ; t he  • : o i S sa . ’ c  to let oci 28 Deceaiber ,
• s-: f .I t LO!t , St fun d s  ha d to be r : q u e c 5 r s d  iy t oir ~cv .e  (see a rp a r . ; ix  C) .

a :° aLe c :cd)t ionat  ~ h t  ;: -sa:ioiocl authority ; o  $165 ,OuU f roa  $100 ,000 was
1 i e IV -2 d the no. -; t day .

X t i  c l e t t u r  to the fl J.vi ; Lon F .ngineer , Genera]. RIchard H . Groves on
7 February 1974 (su e appendix  G ) ,  rb.c status of the work and other
unforeseen costs were explained. Included in this letter was a request
for  additional, obligational authority to $215,000 from $165,000.
Subsequent approval was received.

Actual costs, which are not complete as of this date indicate additional
costs for the gabions and pumping operations.
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- 1.11 Summary . The threat of disaster from the potential failure ~f

the water supply dams in the village of Waverl y was investigated on
10 December 1973. By 28 December 1973, upon the recommendations of
the inspection team, excavation had begun on the low—level spiliway
and the potential hazard was in the process of being eliminated. By

J- 1 March 1974 cii work had been essentiall y comp leted.  In addi tion to
5 the dewate.ring operation that was performed by Corps and local personnel ,

with p*~ ips being supplied by the Corps and State Civil Defense , the
basic construction contract called for the excavation of 22,000 C.Y.

1 of e8rth and installat ion of 650 C.’?. of gabiort protection . incl uded
in the construct ion contr aut  was a stil1~ ng be -d c con s t r u c~ c-d with

J 
gahions to d i s a i pa t e  the c ; ; O Y c ~,’ of thi- . w a t er .

1.12 LPF5003 2.ecrned . At an L c n r ~’o : c c L  Op c ’r a t ion~ acr c ina r  ca ndu c t  ad
by t he No c - t : :  I i . .~ ir1c ~C L . aios; ~~ 26 2~ l o d r u : ; I 1.b7/ i at Pocor ,o da.c :

I 1 c-sa:c -;iv: c~~a , ~io ~or 1h.-:- :iey Joboso c cf the Pt : ; uc i~ a h a c t a Arc-c ( P P  cc , in
a pr eni ut ion . h . n t  :-r t -~d up t I : :  1 r a r c a s  lt:acmc -d tram t I c  i - a  cc- :
p r oj c  c - ( .  ~~~~~~~ John - c c sa!d:

I “1. A ’:t: c al ty c - i d o L s  f o r  els t. a r c - . - c- c- ’r t i r - a rat  icc-c s ~ - t h co
C c - a c _ - c  l i c r cLt .ed  cc ’] ’,’ by cd-aL  iOyJ  c-~~j i v icc t i I rc  r : d : a r i a n  ::( c - h :  cc . ~rgr- : , -

I 
a d  not a t o~~ri 3 O c c t t c - : -~ of ch: r_ ..t ._ . .  p r u L l e . .

2. L:3çS 3 .1 end St. —t t - c - P ~~~i’.
-
~~.ni_ s fh’ .! &t d i. [ i i - . :c lt  Lo r a n - c - h .  b— iL l :

a a,~~; r c t cr ; s t - u e .po ~t cc - - L L l l  as nc-s . a u t a : c i : r ~. of C c  - - c - ;u - t ;; L a- .
i - t , r t L : c  of i a . :  l~ ’ 0~:L rcc ; , . ~~c ccl i t - c f l ; ’ i r in g -a s~ 0se of  J j - r : a .

3. TI . - t _ - c . ’c ao?~ c c c  di ~f i  0 d  t to ar c - ar c -  to  a sen - . n f :‘r;t ’r~~y
• 1,: a uo1 crc: i n L  cc t a ~ - 1:; . - h  rh c’ . :t- d -  ~: w::- - o- ., i a  -~

- 
~~~~~~ I ctd to cc -c i r

O t te f l t~- O3 cLto c-re acLc ;ca c c c - .

• 4. rbc - c- it a d cc- ~r - ted respact ~c.r thu  Cocos a 1 I ;c-~ r.n a r ~ ~ : c-a : - a—
tLi~. an si ~~~~~~~ to au t h - ar :  cy c :d  ~?xpe r : i : a  oP ( cc - pa :  of f l c i a . i

5. h tc - i In  ch-auh t. ii an cute f — i S V  s i t U_ - : t 1 ad , c - p - p i P ’ . . ion of c u t
lopir , corc!’-on E,- :se , and cc- - ;  o’ru ’-’- coc:~ t o r i e s  w be b a c a .  Out by t o
r r gu lat ~ ons mb -a you t 1r-oll~ h a - a  t ic-ca to r ( :~o 7.. 1 S t .

S I
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700 East Water Street , Syracuse, Nev 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
Off ice , Mr. William Conner, Superintendent of Waverly Publ ic Works
Department and an employee of the Public Works Department. Our under-
standing of the purpose of this trip was to assess the condi tion and

S 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.

S Dam #1, the downstream dam , is basically used as a hold ing reservoir and
S 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 vail or weir lip 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 itself t in the area of Dam
No. 1 has a ramp or walkway built over the top of it with a small

f pier extending in the middle of the channel which was constructed
in 1963. This offers som e 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

-~~~~ -

~~~~~~~~ C-i 

--  _ _ _ _  _ _



—2—

hydraulic standpoint ratho: significantly. This adjacent sluice—way is
basically in good structural condition. The bIggest questions would be
hydraulic capacity and hyth.aulic condition related to maintenance.

The damn 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

S ve- :- .~tation , specifically on the downstream slope. Slopes of this dam
appear to be 1½ to 1 downstream and 2 to 1 upstream. Some woodchuck
hoies 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 lef t abu tment was examined for the reported
F seepage problem. At this point, bedrock is expopsed on the lef t abutment S

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 spo ts as it extends up and down this
abutment . There is a wet spot i ediately at the toe of the dam and

S 
- against this rock abutment. There was no evidence that any material had

been transported or was being transported from inside the data or the
abutment through this seepage area . This is an old , well established bu t
~.-ra11 seep area. Much of it is probab ly coming down the hill through the
rock. The presence of the dam when it was first installed probably also
influenced the ground wa ter seepage in general in the lef t abutment and
redirected it to this downstream area. The water department people were
questioned at some leng th as to the nature of the seepage here and any
observable differences in seepage depending on the time of the year , and
depending ott the stage of the reservoir. There are unconfirmed repor ts
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 conditions 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, Darn #2 , was then examined. This darn is actually the
con trol for flow, since its outflow feeds the sluice—way that bypasses
Dam #1. The upper dam again has 2 to 1 upstream and 1¼ 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. Th. upper slop, of this dam is paved with rock almost to

0—2 -
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j 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 r ock in the earthf ill. Examination of slopes off 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 spiliway is

S located in the rigth side of the embankment and provides the main water
control since it is at the lower elevation. This concrete chute spiliway
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 bed
hydraulic conditions with restricted capacity . The older sluice
spiliway is also in good condition. It has a walkway constructed in 1963
across it 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. Damn 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

S 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.

Damn 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.

Recommendat ions

I

F
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~ 
The most apparent recommendation is one which appeared in John

~~. Rathbun ’a report of August 4, 1971, and that is the village definitely
needs a plan of maintenance to keep both structures and the by—pass

~ 
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 runof f .  In other words determine the exact flood control
capabi lities 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 damn to verify with amnore certaintly the extent of any seepage

— I~ problem. The fourth item would be a general investigation to determine
S 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.

r These reco~~nendations should be carried out by a com-petant professional
S 

~ 
ençineer experienced in this type of work. This is primarily a municipal

L ‘~‘a te ~ supply problem. If the consulting engineer’s report showed that a
sub~;tantial 1~vel of f lo od control is being provided , we could then[ probably justify some further involvement. We could give some assistance

I. -in Lhe selection of a consulting engineer.

—

Donald W. Thanklin
As~~~. Sta~e Coi.servation Engineer

cc: R. Ph~ lli?u
-I. Rathbur
B. Ellis S

Flackm~ .
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W . 2’~. Donnelly - 

-

S httorr.ey At Law
328 Broad Street

I Waverly, New York 11+892

Gentle nen:

At the request of Attorney William ~~. Dor~elly, ~essrs. H. L. ~icho1,
I 

C. L Leo and DirGer Schmidt of Parsons , Brinckerhoff , ~uade & Douglas, inc.

I v~~itcd the Waverly, New York water supply reservoirs on June 28, 1972, to
- ascertain their present condition and the apparent safety o the da ts. Durir~

our vIsit, we interviewed a. nunber of persons, examined the avu.tlable plans of
the structures and inspected the structures th~rin~ a. three-hour sIte v~ait.  :~
the evening, we presented our ~re1imnsry findings to the Board of Water Co~-
issionera.

This letter swararizes our findings and reco r~~r .datIono. BrIefly, we f inc~
- - th~.t on the surface the structures do not appear to exhibit any signs of i e ~~IngI partIal or total failure. We do, however, reco~~end certaIn additional inve&t~.-

gations and specific maintenance or restoration work be accon~liahed. as ou~l~.ned~ aM
described below.

- GENERAL DESCR PTION OP FAC LITIES

f The Reservoirs

The Waverly reservoirs, which consist of two storage clans in series, are
located about l’~if a mile northeast to the Village of Wavcrly. The ~~oss storage

- Ca.pa.City of the upper reservoir is about 1~6o acre-ft. (or 150,X 10b gallons ) and
t:-.at of the lower reservoir is about 275 acre-ft. (or 90 X 100 gallons). The
active atorago Is used. for water supply of the Village of Waverly. Supplc r.~nt.ary
water supply is available from an act ive wall . At full capacity the upper and
lower reservoirs have surface areas of about 0.03 sq. mile and 0.02 sq. nile

- respectively. The diatamce between the dams is about 2000 feet.

The Dams

I Both dams were designed with a 10-foot crest , 1-1/2 to 1 downstream slopes
S eM 2 to 1 upstream slopes, and both have concrete cores . The quality of the

S 
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I UINCK UI4OU, QUA O E OOuG LAS. INC.

W. X. Donnelly 
- 

-2.. July 7, 1972

e~rth materIal In the dam is not iQ~0Wfl . t is presumed to be native silty,[ ~~ vdlly san d, co~~actod. r~.ir.ua11y. Approximate height s and elevations, as
- dc iuccd from existing drawIngs, are tabulated below;

I- Lower Darn Upper Dam

,‘,pprox. height 65 ft. 62 ft.
I Crest elevation 1QI~6 (101+87) 1102.3
I Pool elevation lC~l (10144.77) 1096.3

Elevation top of concrete
core 101+2. (10317) 1075.3

I Approx. crest lengt h 260 ft. 550 ft.

The lower dam was buIlt in 1877, aM the lower part of the upper dam was
: u ~.~~ly built at the ca~-e tino, to a crest elevatIon of 1072.3. It Is not ~~ovn
if a concrete core wail was provided for the upper dam as part of the orIginal

F ~~- struction. The upper dam was eaiarged to elevatIon 1102.3 in 1917, and a.
c~ :~~rc~ e core wail was Ins;al.led in the upstream slope. It was s~ojected to
r-~:-~ir in i93~- because of bowing and. sett1er~ nto. The lower dam may have been
r~I~ed 2 fe~-t between 1913 and 1917.

T~~ SDiilway

I The ~raJor h~,rdxauiic appurtenance of the upper dam Is a chute t ipe structure

~~~ociatad with an emcrGer.cy spiliway. The total hydraulic capacity of the
c~~;e spiliway structur e is estimated at 5, 1+00 cf~ wIth an effective head at El.
1C~~ I’t .  which is 3 feet be1o~ the top of the upper dam. Flow from the upper
r~5-~rvcir passes over the crest of the apiliways near the west end o the dam,

- dischargir.g downstream Of the lower darn through a passway. The pasaway i-s only
6 feet from the bank of the lover reservoir. This pasavay is a partially

concrete ar,d. rip-rap lined channel wIth an estimated discharge of 3,100 c~~.
~c stilling basin or energy d.iasipwtor has been provided and. no apiliway exists
for the lower dam.

T~
- -~ Outlet Works S 

-

A 11+-inch diameter cast iron pipe is installed near the bottom of the upper
reservoir to re~u1ate the flow into the lower reservoir. In addition, an 8-inch
pipe is located to the spiilway side of the upper d.am to pass excess flow into
the pas sway.

There are two 12-inch cast iron outlet conduit s through the lover dam at the
S elevation of the river bed.. The pipes are valved, and connected. to the blov.of

and piping leading to the water supply for the Village of Waverly.

1
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W. ~~. Donnelly -3. July 7, 1972

PBESE~~ CONDITION 0~ 1~f~CILITIES

The ~a.a3

The lower dam is in relatively good condition. Durrowing amimala have dug
ho .co to a SIZC ~~d depth of approximately a foot into the crest of the darn.
The crest is iio longer level , indicating some movoments ifl the darn. The down—
stream slope 13 heavIly vegetated. The riprap on the upstream side appears in
relatively good. condition.

Some seepage was noted at the cast abutment. The seepage water is clean
am ’. exit 3 through . the rock foundation, not through the darn. t appear s to be
spring fed.

It Is reports-i that wetting and softening of the soil at the downstream face
of the occu3 when the water surface in the re ervoir iS near the crest. This
16 i~~ iy cau~ .~~ by seepage through the relatively permeable earth material in the
dam when the reservoir level is above the top of the concrete core wail.

T~w crest of the upper darn is tilted slight ly toward the reservoIr, indicating
some mever~ent caused by creep and repeated reservoir level fluctuations. Along the
r~iidae o~ the crest , a longitudinal crack 1+ to 6 inches deep and wide extending

ap’-u-o~:ir.~.tely 150 feet was observed within a foot of the downstream crest edge .
i~’r . m  the appearance 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
to half _wa~r down the slope indicates a possible change in water content of the
surface soils , related eithe r to surface movement or to the proximity of the
phreatlc line ifl the darn to the soil surface. No seepage through the cLam has
been reported, but It is judged that seepage could occur at high water elevations

‘ in the reservoir. Seepage was observed through the foundation of the east
abutment, presurably bypassing the concrete core and. the soil material of the
clam Itself. The water appeared clear at the time of inspection.

Hydraulic Works

A spiliway is the safety valve for a. darn. The estimated spilivay discharge
of the upper dam is approxImately 2700 c~s per square mile of watershed with an
equivalent rainfall intensity of 5.6 inches per hour as derived by the “rational
method” • The spiliway seems to have adequate capacity for releasing the flood.
i’lowa of the upper reservoir, but the capacity Of the downstream pasaway channel

S is apparently inadequate for carrying tbia estimated. apilivay flow around. the
lower reservoir.
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~ARSO NS . SR ~NCX ( RHO U , QUAOE S. DOUGLAS , INC.

w . ~~~~ A,nnelly -li- july 7, 1972

The concrete l:h-.in~ a~~ rip-rap cover of the pasoway arc in poor conditIon
of repair near the lower reservoir and darn. The bottom of tho pasoway is heavily over
~~owm and has deposIts o~’ debrIs.

Properly desi~~ed cr.cr~~’ dissipators or stIlling basins are ~asentiai to
dan :.~fety. The flood flow ;~ssing the spillwo.y gain energy that ~mist beproperly ~~p~tcd or severe scour may endan~er the structure, especially the
~~OrtiOfl downstream 01’ the passway near the lower reservoir and darn.

I ~~~~~~~~~~~~~ AHD ~~~OR

To preserve the iflt C~~ it~ of the dams and prevent erosion, maintenar.ce
i
~~~

-
~

ction should be carrIed out on a re~~xlar basis such that events such as
ho es i’rom b~u-row~.~ ~~Lr.r.ils are fillcd. and. tatr,ed before further erosion and
si~~ i icant strt~ctural ar.~~e occurs. Though .ow vegetatIon on the slope is
‘aer..~ ~‘icial in that it retards surface erosion , tree and brush ~~owth should
be eli;~ .nated to facii~.tate pection and to avoId any loosening and. soil

~~~~~~~~~ caused by extensive root systems. To prevent the occurrence of
J ~ s . -

~~r ~reaG In arcis of seepage, It may be consIdered pruder.t to intercept seepage
at the east abutments and at the toe of the lower dam by gravel filled drainage
ditches.

i t  Is extremely isportant to maintain the apiliway clean and clear of -

ooanr-actions ama to prevent erosion and. overtopping of the sank in the vicinity
the lower reservoir. At this time a program should as naerta.ken to clean tas S

- aplliway, straIghten and widen it, reInforce the wails adjacent to the lower
reservoir, and elIminate the center pier of the foot bridge leading onto the
lower darn.

de understand. that one oe’ the two outlet pipes through the lower dams will
be closed in the near future. ConsIdering the possible 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 lengt h, and. an alternate
source be constructed..

PROPOSED TR1’}ZI~R STUDIES 
-

Although it appears that the darns are not in ism’ediate danger, it would. be
prudent to explore the quality of the earth fLU. e.nd~ the location of the phrea.tic
zone ifl the darns • The slopes are muaually steep (earth dair.a are now constructed.
with flatter slopes), and some earth movement has been detected.. Time, depending
on the results of an exploratory program, a. slight flattening of the downstream
slopes me.y be indicated.. -,
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eAgSO hS . ~~INC K(RHOFF , QUA OE S DOUGLAS , INC.

~1. X. Donnelly -5- July 7, 1972

The upper dam should be explored, by st least 3 borings across the darn, near
the crest and at the 1/3 and 2/3 points, down the slope . gtandard Pcnetro.tlor4
Test samples should be taken at 5-foot intervals, and the borings should be
carried 5 to 10 feet into the foundation of the dam or to rbck. Observation
wells should be installed in all the boreholes and the elevation of the water
suri’ace determined as a function of the pool water elevation.

?or the lower darn, a boring program consisting of two borings ~~~~ suffIce.
Also here, the water elevation should be observed in observation wells. It

J would. be advisable to determine, by probing, the exact top elevation of the
concrete core wall.

Of these two exploratory programs, the or.e for the upper dam h~s prIcr i tL~,
but we rccora~end that both programs be executed. at the same time for ;ractical
and. economical reasons. We would be pleased. to assist you in prepartag spCCi~’i-
CatiOn ~ :~c-r the exploration and ifl sup 2rvic.ing the work. After the can~1et~cn of
the program, we are prepared to study the data to develop final reco~. endatIons.

It is also recosmended that a detailed stud~r involvIng possIbly a rede&I~~ of
the exi &ti~~ opiliway and pasaway for it~ rovement aM to check the p ssI’oIlity e:- s~

need for a splliway for the lower dam be undertaken as well as the replacement- of
the outlet ~ipCs.

~or your general information, we enclose captIoned photographs vhi~ch Illustrate
the above rerarka.

We appreciate the opportunity of being 01’ service to you ifl thi s matter and
thank you for the courtesies extended. by you and your colleagues on June 26, 1972 .

Under separate cover, we are returning the documents and. plans loaned to u~ .

Also, the invoice for our services will be rendered as soon as our computer gives
us permission to do so. -

If you feel that we can ‘be of further assistance to you both in the matter
of technical advice and help in exploring po~ iIble availa’b.~.e funding sources,
please do not hesitat e to call on us.

Very sincerely yours,
PABS0~~, B~I t~1H3FF, QUADE & OUGLAS, II~ .

.
- - 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~

- J~onrVL. 1.~ichel
S - 5 

Senior Vice President
S m~~pg
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M~~. wi l l I . a.~i H. Donaelly
A~ torr*.y St Law
32

~ ~sroad 3tr-~stI. Uav~erly, N~~ TorJ~ ~~~~~~~ 
—

~~~~~ ~~tVCr1y U&~tu ~upp1y Darns -

O
~ 

~~~~~~~~~~~~~ O~ t~ ht~ 10, l~ 73, )4e~~~re . G.R. Lloyd and
o. ~a f e e 1i o-~ P€ -~-~~o~~~, Ln~~~~tho~ .f, Qua~-ie & Dougl~~e~ I n c .,
vi~~~ted t~~~4 £et ? ren:-.~1 niu~ vi th  ~~~~~~~ Conner an~ Loh~~an

~~~

-‘ the V I1~~~- -’~ o:~ ~~~~~~ , ~~~
- -

~~-; ‘;-
~~

S : -
~~~o .  ~~ - - - p o rp oa o e~ thi. -

V I S I t  wa s to ~napeo t  
~~~~~~~~~~~~~~~ o-~ tor  ~~~ t h e  v t~lve ho~ze~, At

the Z’~ ot ot 
~~~~~~~ lowoz ~~~~ :~~~.

‘ . ~~nnor ±adicatea t~ at th o ~--~-ot~nt
o
~ ~

‘at..r le~~~t~~~ ~ l. q~~~~ Ae t~~~
-
~ 16~ ~~~~~~~~~ di t i & n  va lve

bad 4nc rea~e~ notiG~ -~~ly duzinq ~~~ past  year, and • i ~ at~~ that
- th~ f l ow  now ~.nouut~ to ~-ouçbly ~ cJaLloua per minute.

Ths le~ kisq water wae found to be e~l-~~r , with no v iuib le
S ’I lpCr idd d  soil, particLo . Xt is boltavod that the source of the
fL o~ La * leak in th* ~ietr i b u t iQ n line , p ro sun a t l y  j ust beh ind
the va lva hous e. S 

-

Wa thsn proceede d to i~~~ eo~ 
‘
~be two dams . Whil, the lower

d.i rn ~.a in re lati vely qood aondition , there isees to be come further
d ot ,e z ’j o rat j o n  in the condItion of th~ u)per darn sin ce the ‘rev ious S

~n~~’eation . The creet of the d~~ ,-pt.viously a horisonta l ‘~u t t ’ace .,
is v isibly canted towards ‘the upper pool, wit h the ispe tr eaza .e t ç~i
o~ ttz e or .et appro xl~a atel y 2 . 5  ft. lover then the -lowastream t~dqe ,

S 1ndiaati ~g a aonttp~ation of the mOvements on the ~patrea ,~ slop e.We ‘era advised that the poe]. elevation of the upper reu.rvoir was
low.x.~& some ].~ ft. from its normal elevations , after the dan was
inspe cted by itat~ iusp.ators, cad etr~~q1y reco~~.ed that the

- lowered leve l be m intatn.d .
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‘ Mr. W illiam M. Donn elly —2- Oc~ob,r 31, ifl3
- I

control poin ts were installed on both sides of the araok
on th. upst ream •dqe o~ t~. crest ,pproziaately thr.. *o~ tha afe ‘-

~~~

and we war. advised that mozes~ romSnts of the.. point. Lndioat*~
~~ chsaqe in their relativ , position.. 

‘ - 7

1
Bai ed on our obe ,xvatjop*e , the following speaif Is .uqcjs tL C~can be made s - 

- -

~eti çj~~~~~~~~~~~~r s t ~~~~~~~ v , r
%~at~ r S p i ~et 3 -~ v-~~ w’i •z~r~~ o~ a i~ a C?~~se of oo~ ccrn if
i t  ca r r ie s  !,ot]. p t ia i~~ s ineo “pir~ing ” oro &tad by t h e  Lon~of patti~ 1oc ~~n ~~~~~ ~~rtber, rapid novemerite of
material . In t;~~ a~~n , ~~ ~~~~~~~~~~~~~~~~ w at er  is clear , a~ d 4o -~n) not n~ ne~ir tø ~~~e any ‘~~:iato problems with ro~ poet to ~~~~~
loi.~ of earn r t e~~ial. v~ j~~ z~indei that the p I i  f1o~~rnr ,.ler t.~~~ v~ 1~’’~ be ~~~~~~ 0? th t ~ exi t in q r1,aty tli~po5itE ,and t h a t  i t  b~ i~’ ‘aetna ‘~~nc~. ~ ;~~h or no~’t f r e qu e nt l y .  !f
addJ, t~~o r - , l  ~~~~~~ t~.’-~3 ~rr~ ~~~~~~.t e -~ in th e  p~J , or if t h cj  ~?kter
ieoo~..,e nur~ y ~.n z~~~-~~ ’~~~ eo , ~ r ’ ~~~sr.z 2~or in ~~~~di a t s  ac t i on
to n,.~ p the ~ lc~~ ~si11 ~~,

~~~. C on \L Jcn (JH ¶~h- --~ (7’~
.’-7r

cz’i ~ic~~ ~~~~~~~~~~~~~~~~~~~~~ ~~~ ~~~~ ca f — h daz.i cccur-~ during a rapidd w ~~o-.~’n o~ ~-ho  pool el~~~~~tc~’ , ‘— “ i c u l a r i ~- &t t . x  the  u e t -~r
has  ac h i VO~~ . h,. *~~ V S .~~~~~~~ j !’ . ThLz oOcur’;’L d in 3tino ].S~72 ,

r ir i çi t.h~ etrj rn h~ovn a.~ ~~~~~-r’~~. i na  k~ nt~~~, ~.~h s n  v~-ry benvy
r a i n i ’. i la  o o r i u r r~~d in the bnn4n . During that storn , water
sur~ r~ce alevatlon~ in  ~L a’~’~ r ru~ ervoir v~~re report~~c~ to 

)~
some 3 f,et i~ .c~v~: ~he w~1illw~ y elevation , er~i for th~ ~‘irst
time tM: r ecord w a t e r -  f l~~~~c thronçlz the en~ rgency 5~~~i l l v iy
under’ approz inat.ly 6 i~~ hen of head.

Bu~sequent d~~wdo~n of th. ~‘r ~p er reservoir occu r red in  two
sta~e~~s A v~ ry ra9id dr&wdovn of  appr ,x i z sat a ly  3 f e e t  f r o a

‘., 
‘,,. the er t r. ma bi.~l~ water to the spi liway elevation , and ~~

~ addit ional alc.~ er drawdown of ~~~~ to th. pr esent ool
elevat ion at tb. roco .z~da~ io~ &~~ the State ’. j ng pect o ’ - .

It is our •yaluetioe that these dravdovpp piartioulerl y the
fLr~~ stage of very rapi ’.~ 4rs~ 4o1f?t when the 4*.. vs. .atura tn ~
by th. heavy storn , vet. ~~~rrunen tai in i~ itiatinq th. move—
ment of the up ~ream ~lopo at the dam and the relat ed s luap in;
of tb. cres t .
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~ r. Wi11i~~* M . D o nn e l l y  - 3 —  October  3]. . 1973

L ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ Cent ’d.)
• In o~ ue r to pr .~w a nt  ~~ J,onal rnov’~~ent~ o1~ ~he u~~~tr a e a

~Iopo , poa~~inçy permanent  moa u~~e.~ to corr ec t  th e  oor~4 it i e f l

I Of th5 “~~~3~ i is rso m-’n~ o~ th at t t ~~’ i be tn~ en t o r ~~~ ’~~~ pt
L ~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~ pool el a t io~~. ~‘o i i~~~ent t h in

- 
r~~~~. -~~~~c t i ~~ ~i~e f o 1~~~i~~ j~~~t io~~s ar e

a.  Du::ing por’joda •~~~~ ~~c,~i~ j d  i nf l ow , th e  o~ tlot vajv ;u ~ f the
d~~~ ehoul d  ue’ kopt  op en , wit~t the ~ nt~ r level k~ p~ oude r
‘
~

O n O t : ’ ,1t au oillnnco.

~~~. \~~t c r  th e ~~~f1ow ~~ 5f th~ ~‘ater ha~ ri~~~ ab- -,ve t~~e
k’res~ nt bl~ vntioO , ~~o 1~ ew “~io’.il~ be regu .! i :od so that
~~L z e  r St o ef pool 5k . ’ ~~~‘~-‘n ~~oC!~ . it  exo t i ed  4 i r i o h - ~s per

~~ ( ,  u n t il  ‘;~~~~~ ~~~~~~~~~~~ ~~~ r’~~c~~~~t 1ud to -th e ~~~~~~~~~~ ~‘ l~~ t V  i o n .

c .  : a~~d i tj o r ~ to the  cont ~’ol ~ o t n ’ -3 ~n :~~~:~ ~~~~~~ he e -~ t t i a~~a l l~~c~
- ,n ho~-h a i c~egj of ~z;-o crcc>z , z~-~’11ti onnJ octntrol o i . 1t~

Lie ~i t a i i~~..~ ~~~~~~~~ t h - ~ p - ts~n .id~ e of the cro~~t

I c f  th ~ . ~~~~ ~t ~O~~’~c- --: j tO :~- ’4 !5 , 1- 1.~~h i’ ,a~~tr- .-~,~~,i tg cif
t~n oo~ t i.on of t~~~ po~~n te e~~X~~n o.~~t t . ;-t t~ y r ind r e c c i rd e~1.

~~. ~urtng -s . -’’. o d t~ o~ ~~~~u o~ the peol ~~~ for t~~o wee~~
-~f r w ~ . ’:~~c , ~~}~w~’:, t, ~~- :~~ O~ ~~‘L i  noTh~~tO3. ?oLnt~ Sh .)1’&3. I b~
- 
~-.~4auroi ti a t-R, ~. ~~~~~~~~~ ~~~- .. t  I th  nez-  ~~~~ ~~~ - : ~ tt  of  ~)ol
.ilovatioii. ~~av~z~ at ~~~~~~~~~~~~~~ ot ~~~~~ cr~~~t I t e ct~~ d

I ~~~ ~. .Y t?4  -
; ~~ 

-- ,1t~~c~ u’~- z i  1 th’~ t~~ .:z~~t-. t h e

~~~ b~ - -~~u 4 ,  ~aad ‘~ cou r se  o( a c t i o n
d- ’err’ined. -

I ar-a c’~rr~~~~iy in ~~~~~ • -~~- ea ~ 2 e t ~~~~1t ~~ 1g ~~~~ ca p a c i -t v
I A  ~~~~~~~~~~~~~~ ~~~~~~~~ - ~~~~ ~~~

)  ~~~~~~~~~~~ ~~~~~~ S~~~~, ~~~OO ~tL 1~~~ C~~~t i O h ) 3
as to a~~c:~ier  ~~~~ t io~~~I ili’~i~~ ~~ pur~pe or

I, L) ip ee are  rnq ut ~~ d.

We trus t you vtll find this in q-~od order , and remain

Very tr’uly yo~ rs ,

1 YMU]O%$, ~~XWCLaUO7F, Qt AD1~ C DOUGLM . Inc .

I
S . 

- 
G. ~. LloydI . CBL.s1 - - - 
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Jove~ber 2 , 1973 -

I-
Mr. Thoiias R. Casey , E~egioaal Director
Federal Disaster Assistance I~d~ inistrat ion
Begicn II
26 Federal Plaza (Pj i. 1319) -

New York , New York 10007 
-

Dear Mr. Cacey :

This Of f i ce  hani h~ en advised by the Tio~.r~ County Director of Civil  !~- fer ~~
and th2 Vj2 zzz e of Waverly of the haza~’c.ous condition of the ‘~~h~~r, cians
above Waverly.

At the ti~~c1 of the A~~es floods the water behind thes~ dan~ r on ;~ to
oroc~~~ n:~-~ levels and soaked Dortj or~ dI’ the ernban~zent whi’~i ~a-i not

p~ ct~ ~~ I-j  been so ex~~~zed. This CO td i t j O f l  plus a sud~~e:~ dra..’off has
S 

rcs~~~te~ a weaJ~eaing of the str~ctu ’c~ to the i-oix i t  t ha t  in t~~
es tinat ic~ of local officials n.n~ technical resource personnel ~ r c:-~~ the
New’ York State Depa-tnent of nviron~ en~ cl Con&ervatic~n , these drt~s
constit~ te a haz~~ c~ to l i fe and property . At the ny- ’ ~~~~i- tine , the Villa c;e
has eng~~ed t~~e eogioeeriog firm of Pc:son~ and ~r i~;’~~ r o t  to antvi~~e then
as to w h a t  act ions ~ay be taken to reduce th is hazard . in ~he ~~t?rir.
the water levels have been reduced drastically in o~~~’r to e l i ~~ ’~e as
much of tL~ threat as possible. L,~The con~iition of th!~ e ~ L~5 Cfl1 t :~~
present status have been reported to t~ -~ i J Y ~ r K L ’- -n~~~L - -- of t::z Corps
of ~~L;i~~-ers by the D~t- rt~~nt of ~svir ~~~~~ ... 1’ ~~~~~~~~~~~~~~~ hc’ have
~nfori a1ly advised the Corps that these dams consti~.u~~- a .Trr ~~t~ -:’ t h r e a t
t’n~n any other existing da~~ in the State at the prese~.t t i -~~.

~S I
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~~ ‘:i11a ~~ of rer ly was an applicant under the Agnes disaster. Their
1 -~~~1icaticn 0~? 333 D.R 9I~ bnt.s been con-pieted and the project file closed.

1
~-’~~~er , i~ vi~’~ cf th e ce~!o~,nne~z cf thIs cIt~~ti~n it i~
~~~~ ycu consiti -~r either the eligibili ty of the Village of Waverly to
suh .it r,~~ c1~!m wider the Agnes disaster or alternatively review whatI ot~~: federal .a~isistance aiay be availchle to the Villzz~~ fron the Corps
~ :

‘ ~~~~~~~~~ or o~ h~ r federal agencies , to assist tht~ z in alieviatin~ 4
tn ’ i-; t~ rcat to their co unity. Your early attention and response to( t~’~iz inquiry u-ill be greatl,~r appreciated.

I- Ciriccrely,
I

i , -

~
7
~~2.~~~iD W. c:~u~~ici

[-
~~~~~~~~~~~~‘ Director of -

Cavil Defense

Ii 
-

I . -

I -

I . -

I- -
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DEPAk. MENT OF HOUSING AND URBAN DE’~~~LOPMENT
j $ * * ~ FEDERAL DISAST ER ASSISTANCE ADMINISTRATION
I. \WIHU / 26 FEDERAL PLAZA

“a. NEW YORK • NEW YORK 10007

— REGION II IN R E P L Y  RL F ( R  TQ I

I
( Date: November 14, 1973

To: Col. R. S. McGa~
’y, District Engineer , 1~a1timore District

P. 0. ~ox 1715 , Baltimore , Mary land

I From : T. Casey, Director of Disaster Program , FDP~~, Region 2

- Si~bj : Investi gation of Potential Dam Fai lu re) Village of Na’ierly, Tiog a County , New York

I 1t ~~ir  Col .  ?-ic:C ; ry :

I

J /~ s i t ua t i on  has  been brough t. to my at t ~ r~t ion b y Local and St a te  of f i ci a ]~~,
t iia L a darn in a weaken~ d cond i t ion  t h r r ~atcr ts  th c- Vi 1l~~c~e o ’ ~~ver ly .  1 - 

-

h - ~vc d e L - nrr ~~n c d  that  the Federal Din :aster -  As~. i s t a r ~cc- Adr~ n i L t r a t i on  dces

( not  have any a u t h o ri ty  in this  mat tc~~.

inq ’~~r ies  havo been tr ade by my st a f f  w~ ~~ CO~ 1 c - r r  on:i~ L ar ~i it  was i n —
d-icated t ha t  the Bnii t i : : i o~ e ft~ zt r i c t  has the  s t a t u te  n t i t i ~~ri~~y to i n it ~~a t c
a st u d y and p rovide the loco~ ities wi th  re co ;n~ ai i~ - t I Q~I S it~d r echn~ ca l
as s i s t ance .  I unders ta n d  tha t  upon my request  on b - h a l f  01 t~ c Vi1 L jn c S

of verl y ,  you cc -n i.n~~odiat e ly start -~n investi gation.

I would l i h c  to hereb y request you to initiate a s tudy  under your
a u t h o r i t y  to investigate and make recorm-n en dat ions to the Vi1)a~~- of
Wav er ly concer iiin ’~ a pote n t ia l  dam f a i lu re .

I ant doing this on beha if  of the Vi l l age , and. S ta te  bu t  FDAA does nc~
asstnn e an y f i scal  or managerial  responsib i l i ty  and does not ,  w i s h  to
m l  r i nge on the - Corps if Engineer autherit~-. Copies of pertinent
correspondence are attached.

S Your rapid response would be most appreciated.

/~i
’
ncere1y,

~~~~~~~~~~ 
Thomas R. Casey

/ Regi.ona ~ Director for Disaster Assistanc e

Attachments

G~i5 

I
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- 14 Nov~nber 1973) }~~ 
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~~
_
~~~~~5t~ roR RtCORD

£uI~-~Y CT: ~~akeuing of water Supply Drm~ at Waverly, Net-i York

1. o~ 14 I / ~~~er 1973 I receIved a cnlI from }~r. Ji~ h ilton , ~L 91—606r ’p :~~ic~~t Ot iVc (‘.‘~i~~:~c — 7 . 739—~ 72 7)  for  the Ccvps in New York concernfn~
- a ~

- -

~~c~ - t ~~y l~~ ’A . The F~)AA was i~ecd-~iu~ i ~ra~st1~oi’. on ~~ isib~c action by
ie L — : r~~f l conre r -~1n ~ a wea!~e:-~c-(~ ¶a~:er ::up~,1y d~r~ ~~~~~~~~~ ~:~ver1y, Nc-ci york .

‘f I lC  C : t  in  the u n r : r - r o:Z t~~o e~~~t iç~uous dc;as above the Lc~-~n of ‘~C~tvcriy, ~nd
C ~ -traLcr i” ~~ L~ non-tachuical.  rc~pores.

( 2. ~.n .’erly Off~ci-:i t~ htv e r~ eur ~~t- ’d . i tence fron their Co~~recsmart,
~ ~~C7 o~- ird P e~I ir t~ou , t~iio in turn b-:~d ~~~ ed the FDM New York Ci~ ice for

help. i-;)~\A asked n-:. ~~ 1ton ~i~~t tha  Corps could do in this si~ustion.

I :~- ‘~c~~tec1 lIe fcIIo;:~n~ ‘ ~ ponst~ h~’ ~~
- . :~i~ ~~:-~ to ~~~~~ ~~~ :--d on a

~o:.uv~- -~t1on wi Ll: ~~~~. 11ec .~ t~:: t : , ~~~ign h~wich , ~~~~~~~~~~~ fl -ivi s Lou, ~D0,
en bei~n 1vu -.v-s- . .:t s~~-:raJ. p~e~rio’iu t~uati- us o~ thLs ~:thd.

I a.  The .li.-~t:r- (end t~ e C’, .~~~~. - a t , ~~ tho~~J~~ n- -~~~~~a~y) c~~ uId
I letter to ~L :o ~~~~,rL -~t . ‘ ;:~~~ n~- - - - - -~~~~~t in~ -i e n - ~ -~~ i r ; ~~ :~:t~ce - -— —~~~~

frort t i e  (c r~e:. ~~~ ,-~~~ L1 ~~- . - -
~~~~~ wn-.~Lc.~ tn - . .O tnct ~~~~ o2 ar. ~i_~~-aet.ion and a

: - ~~~~~:~~ r caci~’ - n ~~. .~~ &~ ~~~~~~~ of : gY,tOfl .

b . The ~.o~ p f ; ~ n8 r.o f r~-L1 ~~~~~~~~ ~o’~ ~~~~~~~~~ ~lnvcr i t ig  ~tion, deci~ ti
or cci - . ~:- ‘~ct:ion t -i less F~)~~Cj  ~-~~iLv -‘.~W~~ i~ —~ by Congr ioao~. actio n, or
by cno~~v~r e~~-rcy  such as Fi~J’ ‘- , Ij ~~~ t~ cI :nn dic~~~c in £howa to be connected

A~~:e~ by ri thc~ou&li ir.vc ~- i i ~’1t en ~oi~ u:~ et l ‘z~ tcr the Corpo :~n~ pectiou ,
than riJ~A would L-~: in a pa:’-~t~.on c- r-~n d a -  a ~~~~~~i~~’i on ~L 91-- U~ fu~ri1n~
of work done on the data .

~ 
4, In addition I ~u~~ested that if the en~theerinj firrn &ib~o-idy en~ iged

( by the ville~ o had not so nd’iised , t h e  village should take tho::c pra~aution—
itry ~-:isui~es wIi5.ch are appz~op-~iatn ~~I.ICh a’~ to reduce the level o~ the upper

~ 
data, arLd the lower darn , 60 that the wato~ ressaining in the upper darn is no

~ 
grcatcr than the evailable volurno in the lower dam.

-

- 

•

~ 
5, Mr. litton stnted that  he would infor~i ~‘DAA o~ the reiponso outlined
in paras 3 end 4 and would also visit the clam site to makc a personal judg—
s~ent a~ to the scriousnesa of the probleci.

tT1~I1~LEY R • JGtC~~O1~HI 
-

1 
- -  
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I
I CHECK LIST

HYDROLOGI C AND HYDRAULIC
ENG I NEERING DATA

- I
I DRA I NAGE AREA CHARACTERISTICS: wooded, grassed slopes; square miles

ELEVATION TOP NORMA L POOL (STORAGE CAPACITY) : 1,046 feet 300 acre—feet

I ELEVAT I ON TOP FLOOD CONTROL POOL (STORAGE CAPAC I TY): Top of dam 360 acre—feet

ELEVATION MAXIMUM DESIGN POOL : Unknown

I ELEVAT I ON TOP DAM: 1,049.2 feet

I CREST :

a. Elevation 1,046

I b . Type concrete veir
c. W ldth 1.5 feet
d. Length 82 feet
e. Location Spi 1 lover right abutment

- I - 
f. Number and Type of Gates none

I OUTLET WORKS :

a. Type Two 12 inch cast iron pipes
• b . Loca tion through center of dam

I c. Entrance inverts unknown
d. Exi t inverts unknown
e. Emergency draindown f aci l i ties one 12 inch cast iron pipe

HYDROMETEOROLOG I CAL GAGES:

I a. Type none
b . Loca tion

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

c. Records
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

I MAXIMUM NON- DAMAG I NG DISCHARGE UnknOwn

I -

I

~
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