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Name of Dam Neversink Dam & Rese rvo i r  NY348

State Located New York
County Located Sufli van
Stream Neversink R iver
Date of Ins pection July 21, 1978

Hi
ASS ESSMENT OF

I (W NERAL CONDITIONS

The fleversink Dam is an earthen darn wi th a concrete cutoff wall .  The cutoffI ~ wall is founded on rock and the foundation is grouted. The darn has been in
operation since 1053 and has received continual maint enance by the City of
Flew York , owner of the structure . Th is investigation has found nothing to

I I deem the darn unsafe. The visual inspection encountered a number of mainte—
I nance items which shoul d be performed . The embankment has a large number of

animal holes which should be f i l led and seeded to prevent surface erosion.
i ~~

‘ The owner should consider retaining the grassed embankment and to continue
I mowing rather than pl anting crown vetch which easily conceal s seepage , minor

s loughing and surface cracks should they occur. Some deterioration of the

I f spil iway concrete has occurred w hich should be repaired . Exposed shale al ong -

the western upstream abutment shoul d be protected from erosion. An analysis
of the darn’s spiliway indicates the structure is capable of passing a Prob—
ab le Maximum Fl ood .
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11. St ill ing basin we ir.
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12. V iew of entrance to discharge tunnel.
Some spall ing has occurred .
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13. Spiliway side channel. Signif icant
spalling has occurred in this area.
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I
PHASE I INSPECTION REPORT

NATIONAL DAM SAFETY PROGRAM
NAME OF DAM — NEVERSINK ID# - N Y 617

SECTION 1 — PROJECT INFORMATION

1.1 GENERAL

a. Author ity

Authority for this report is provided by the National Dam Inspec-
tion Act , Public Law 92—367 of 1972. It has been prepared in ac—
cordance with a contract for professional services between Dale
Engineering Company and The New York State Department of Environ-
mental Conservation.

b. Purpose of Inspection

The purpose of this inspection is to evaluate the structura l and
hydraulic condition of the Neversink Dam and appurtenant struc-
tures , owned by the City of New York , and to determine if the dam
constitutes a hazard to human life or property and to transmit
finding s to the State of New York .

This Phase I inspection report does not relieve an owner or opera—
tor of a dam of the legal duti es , obligations or liabilities asso-
d ated with the ownership or operation of the dam. In addition ,
due to the limited scope of services for these Phase I investiga-
t ions , the investi gators had to rely upon the data furn i shed to
them. Therefore, this invest i gation is limited to visual inspec-
tion, review of data prepared by others, and simplified hydrologic ,
hydraulic and structural stability evaluations where appropriate.
The investigators do not assume responsibili ty for defects or de-
ficienc ies in the dam or in the data provided.

1.2 DESCRIPTION OF PROJECT

a. Description of Dam and Appurtenances

The Neversink Dam is an earth embankment with a concrete cutoff
wall. The concrete cutoff wall is founded on rock and extends from
the rock foundat i on up to an eleva ti on of 160 feet below the to p of
the darn at its center and slo pes Uj) to an ele vation of 20 feet be-
low the top of the dam near the abutments. The concrete core wall
is surrounded by a centra l core section composed of Class A embank-
ment compacted to 97 percent of maximum density . The remainder of
the dam is composed of Class B embankment constructed to less
;tringent compaction requirements. The Class B embankment is coy-
ered by rock to a depth of 20 feet at both the upstream and down-
stream toes and reducing in depth to 10 feet near the top. The
rock enbanking is topped with 24 inches of earth cover and 12
i nches of topsoil. The upstream slope of the dam is 2-1/2 hori—
zontal to 1 vertical at the top flattening to 3-1/2 on 1 at the

1
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toe. Downstream , the slopes are 3 to 1 at the top and 4 to 1 at
the toe. The dam is approximately 3,000 feet l ong and has a maxi-
mum height of approximately 190 feet. The top width of the struc-
ture is 60 feet. The upstream face is riprapped for a length of
225 feet al ong the slo pe wit h the riprap terminating at an eleva-
tion of approximately 60 feet bel ow the reservoir flow line.

The major spillway is located near the northeast end of the dam and
is a side trough spiliway with an ogee crest and a trough which
discharges into a 30 foot diameter tunnel which  conducts the fl ow
to a stilling pool in the Neversink River . An aboveground waste
channel is provided to carry fl ows which cannot be acconvuodated in
the tunnel . This waste channel is spanned by a steel arch bridge
which carries a highway across the channel to the dam. Fl ow in the
Neversink River is maintained by regul ating a discharge from the
reservoir to the discharge tunnel through gates in the control
building .

b. Location

The Neversink Dam is located in the Town of Neversink , Sullivan
County , New York.

c. Size Classification

The maximum height of the dam is approxiniatley 190 feet. The stor-
age vol ume of the dam is approximately 142,000 acre feet. There-
fore, the dam is in the large size category as defined by the Rec—
orrinended Guidel i nes for Safety Inspection of Dams.

d. Hazard Classification

There are many smal l residential devel opnents situated al ong the
banks of the Neversink River , the receiving stream from the im—
poundment . Route 55, a New York State Hi ghway traverses across
the top of the dam. Therefore, the dam is in the high hazard cate—
gory as defined by the Recomended Guidel i nes for Safety Inspection
of Dams.

e. Ownership

I: The dam is owned by the New York City Bureau of Water Supply.

f. Purpose of Dam

The dam presently functions as a water source for the City of New
York. Fl ows from the impoundment are conducted through the
Delaware Aqueduct to the New York City Water System.

2 
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g. Design and Construction History

The Neversink Dam was designed by the New York Board of Water Sup-
ply. Construction began in 1941 and was compl eted in 1953. De-
tailed accounts of the construction may be found in the Delaware
Water Supply News which were publ i shed (luring this era.

h. Normal Operational Procedures

The !‘leversink Dam and Reservoir are activel y operated as a water
supp ly for the City of New York. A full-time staff provides rou-
tine maintenance and overall surveilance of the darn, reservoir and
upland drainage area.

1.3 PERTINENT DATA

a. Drainage Area

The drainage area of the Neversink is 89.5 square miles .

b. Discharge at Dam Site

No discharge records are available at thi s site .

Computed Di scharges:

lingated spillway, top of dam 120,000 cfs
Iingated spiliway , 1/2 PMF 50,400 cfs
(ingated spillway , PMF 98,500 cfs

c. Elevation (feet above MSL)

Top of dam 1460
Maximum pool - PMF 1452
Spiliway crest 1440
Stream bed at centerline of darn 1265

d. Reservoir

Length of maximum pool 27 ,000 feet
Length of normal pool 26,500 feet

e. Storage

Top of dam 142,000 acre feet
Normal pool 112 ,000 acre feet

f. Reservoir Surface

Top of dam 1750.3 acre
Spiliway pool 1477.76 acre

3
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9. Darn

Type - Earth.
l ength - 2450 feet.
he igh t  - 190 feet.
Freeboard between normal reservoir and top of dam - 20 feet.Top width - 60 feet.
Side sl opes — 2.5 horizontal to I vertical - upstream.F 3 horizontal to 1 vertical — downstream .Zoning — Yes.
Impervious core - Core wall .
Crout curtain - Extensive grouting.

I
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SECTION 2 - ENGINEERING DATA

2.1 DESIGN

The information avai lable for review of the Neversink Dam in-
cluded :

1) Contract description of work and specifications or the con—
struction of Neversink Dam, Contract 365, January 2, 1948.

2) Contract description of work and specification for the con—
struction of Neversink Tunnel , Contrac t 386 , January 2, 1948.

3) Drawi ngs titled “Distribution of Various Cl ass B Materials ,
Pl ace in Neversink Dam”, Section at Sta 18 + 00, December 31 ,
1949, brought up to date December , 1950.

4) Drawing on borrow area locations dated October 31 , 1947.

5) Drawi ng on borrow area No. 1 , Soil Analysis dated December 29,
1945.

6) Drawi ng on borrow area No. 2, Soil Analysis dated December 30,
1946.

7) Drawing on Neversink Tunnel , Contract 386, entitled “General—
• ized Geologic Sections Showing Geol ogy as Exposed During Ex-

cavation ”.

8) U.S.G.S. quad sheets of the area.

9) See Appendix D of this report for other references.
• 

~ 2 CONSTRUCTION

The information regard i ng the dam ’s construction is store l in the
archives of the New York City Board of Water Supply. A significant
aiiount of information on the construction was obtained from the
Di’laware Water Supply News (See Appendix 1)).

.)
•3 OPERAT ION

See Section 4.

2.4 EVALUATION

The Engineering data reviewed , indicates that the darn was carefully
constructed . A complete eval uation of the vast amounts of data are
beyond the scope of this report. Nothing has been found to require
additional research for review of such data at this time .

5 
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SLCT ION 3 - VI SUAL INSPECT I ON

3.1 SUt4IARY

a. General

The visual inspection of Neversink Dam and Reservoir took place on
July 21, 1978. The large earthen dam has , reportedly, not under-
gone any significant improvements since being put into operation.
Mr. Ben ~&isso, Section Engineer in charge of maintenance of the
dam has been working and/or liv ing at the site from the beginning
of the dam ’s construction. He indicated that the New York City
Board of Water Supply, designers and managers of construction of
the facility , routinely inspected the darn for a number of years
after its construction. Early efforts included routine maintenance
and record keeping of pi ezometers and the survey of monuments on
top of the dam. Mr. I’~jsso was questioned about an incident re-
ferred to in a text on earth dams (Ref. 12) rel ated to internal
embankment cracking. The text referring to a discussion in the
Delaware Water Supply News (Ref. 7) indicated that the rigid con-
crete cutoff wall which extended well up into the embankment , pro-
duced internal cracking in the embankment due to the high compres-
sion stress devel oped near the top of the concrete structure. This
internal cracking reportedly produced a pervious zone 50 feet above
the foundation in the otherwi se very impervious core area. Mr.
Musso indicated he was unaware of thi s situation. The inspection
did not detect any sl oughing, seepage or cracking in regards to
that specific incident .

b. Dam

The dam and spiliway system visually conforms to the pl ans. The darn -
embankment is shown in Photographs 2 and 5. A cover crop of crown
vetch is being established on the downstream face (See Photograph
2 )  to el iminate the need for mowing the embankment . At this time ,
the major portion of the embankment receives periodic mowings. An—
imal holes have been a continued source of nuisance in maintenance
of the embankment . The inspection disclosed approximately 100
woodchuck holes on the dam. Minor sl oughing and minor erosion
around woodchuck holes is evident in a number of locations on the
f1ice of the embankment. The embankment was inspected bel ow the toe
aid at the abutments with no evidence of sloughing, movement or
seepage. The west abutment has outcropping of loose rock material .
This material does not show signs of erosion , but should be pro-
tected against future erosion potential . The riprap is generally
in good condition.

c. Spillway

The spillway is a masonry ogee type structure which falls in three
tiers Into a large side channel spiliway trough. Significant
spalling of the concrete floor system with some undermining of the
spillway facing has occurred and minor seepage was evident at the
time of inspection. The masonry work generally remains in good
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condition. Drain covers in the spillway were removed at the time
of inspection making the drainage system subject to possible
clogging from debris over the spiIlway . The spiliway discharge
tunnel was viewed from above but no visua l assessment could be made
of the structure.

d. Appurtenant Structures

The drawdown intake structure was visited in the bel ow grade intake
area. It was demonstrated by the Bureau of Water Supply that the
system was operating properly.

e. Reservoir Area

The reservoir area is generally forested ; some exposed ground areas
have contributed relatively smal l amounts of erosion and sediment
i nto the reservoir in the past. The Bureau of Water Supply has
planted trees in  these areas to stabilize the bank of the reser-
voir.

f. Downstream Channel

The downstream channel was found to be in good condition .

7



SECTION 4 - OPERATIONAL PROCEDURES

4.1 PROCEDURES

Operational procedures were not observed by the inspection team.
The dam and reservoir is owned by the New York City Board of Water
Supply and are maintained by the staff of the Del aware Division
located in Grahamsvi lle , New York. It is the staff’s responsibil —
ity to maintain and operate the facilities under the direction of( the central office in New York City . Operators are bel ieved to be
on duty at all times at the site. Mr. Ben Musso indicated opera-
tion manual s and/or procedures are documented for all appurte—
nances. During normal conditions , the water surface el evation of
the reservoir is at the spillway crest.

Control gates in the intake chamber building can divert flows via a
tunnel into Rondout Reservoir and into the Delaware Aqueduct system
and/or into the Neversink River . Maximum discharge in Neversink
River under normal head is 200 MGD, while maximum di scharge into
Rondout is 500 MGD. Neversink Reservoir contains 37 billion gal-
lons of water. The New York City Water Board augments discharges
into the Del aware River System to meet minimum daily flow require-
ments according to a Del aware River Basin Agreement . During hot
summer weather periods , fl ows are augmented above the minimum level
to provide a proper dissolved oxygen—temperature rel ationship to
support fish popul ations downstream of the dam.

4.2 MAINTENANCE OF DAM

The darn is maintained by its full—time maintenance staff. The
Delaware Division Operations Center has a complete staff capable in
operation and maintenance engineering for the facility .

~~~~~~~~~
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SECTION 5 - HYDROLOGY AND HYDRAULICS

5.1 EVALUATION OF FEATURES

a. Desi gn Data

For this report, no information relevant to the hydrologic and/or
hydraulic design for the dam was available. Analysis provided in
Appendix C was performed utilizing information obtained from con-
struction documents and other general sources of information listed
in the reference section of this report . Dimensions used in the
hydraul ic studies were scaled from the plans (in some instances ,
dimensions were scaled at 1 inch = 100 feet).

The massive earth embankment of the Neversink Dam spans the valley
of the Nevers i nk R i ver , a tr ibutary of the Delaware River , formi ng
the Neversink Reservoir. The drainage area contributing to the
reservoir is approximately 90 square mi l es, includ ing 3 square
miles of reservoir water surface. The volume of the impounded wa-
ter is a function of the natural watershed. For the purpose of
this investigation , the dam and spillway were analyzed with respect
to their flood control potential. This potential was assumed
through the development of the Probable Maximum Flood (PMF ) for the
watershed and the subsequent routing of the PMF through the reser-

• voir system. The PMF is that hypothetical fl ow induced by the most
crit ical combination of precipitation , min i mum infiltration losses
and concentration of run—off at a specific location that is con-
sidered reasonably possible for a particular drainage area. For
the darn locat ion, l ittle hydrologic information was found available
from previous studies.

The hydrologic analysis was performed using the unit ~~drographmethod to develop the flood hydrograph . An attempt was made to
acquire data from U.S.G.S. on their stream gage at Neversink which
is below the dam. The gage, which was installed in 1941 , had re-
corded a significant event on November 25, 1950 w ith a peak dis-
char ge of 22 ,300 cfs prior to the dam ’s construct ion. The record
of the flood hydrograph is being located in U.S.G.S.’s arch i ves.
Th is data was not avail able at the time of preparation of this
report. An attempt to reconstitute this flood using unit hydrograph
parameters is shown in Appendi x C. A magnitude of only 12,000 cfs
was deri ved using only PMF criteri a (i.e. loss rating etc.). In
addition to the stream gage record for the flood , add i tional rain-
fall data i s needed to prepare an i sohy etal map for the storm over
the drainage area. For this study only a limited amount of re-
corded rai nfall data for the flood event was available , whereas,
additional non-record i ng data will be needed to comp lete this par-
ticular analysis.

using only ava i lable i nformat i on , both Clark and Snyder coeff i-
cients for unit hydrograph parameters were estimated. For the
Clark Method, values of Tc = 7.40 and R = 3.17 were computed . For
the Snyder Method , values of Tpr = 5.2 and CP = 0.625 were used to

9
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derive two unit hydrographs and two fl ood hydrographs. The more
severe discharge was then used as the flood hydrograph in the
spillway flood analysis.

The Probabl e Maximum Fl ood (PMF) hydrograph was determined using
Probable Maximum Preci pi tation rainfall data obtained in Hydro-
meteorl ogical Report No. 51. An index rainfall of 24.0 inches for
a 200 square mile area for a period of 24 hours was adopted for the
analysis. Both the PMF and 1/2 PMF (SPF) were evaluated . The 1/2
PMF was assumed to be approx imately the Standard Project Fl ood
(SPF) in utilizing the U.S. Army Corps of Engineers Hydrol ogic
Engineering Center ’s Computer Program UHCOMP. The peak discharges
for the Cl ark Method were 57,000 cfs for the 1/2 PMF (SPF) and
107,300 for the PMF. The peak discharges for the Snyder Method
were 60,000 for the 1/2 PMF (SPF) and 113 ,300 for the PMF.

Hydraulic studies were performed on the side channel spillway , the
s i de channel trough, and discharge tunnel . These computations are
includ ed in Appendix C. A spillway rating curve was obtained from
th is analysis. The weir control (with free discharge) was found to
be in effect up through a dischar ge of 75,000 cfs at el evat i on 1450
at which time weir submergence occurs. The stage-discharge rel a-
tioriship was developed up through el evation 1454 with a spillway
flow of 102,100. At this el evation , the waste channel was computed
to be flowi ng at a depth of around 30 feet with the discharge tun-
nel flowing at a capacity of 48,300 cfs.

The flood hydrographs derived using Snyder’s parameters were routed
over the structure using the U.S. Army Corps of Engineers Itydro—
log ic Engi neer i ng Center ’s Progam HEC-1 using the Mod i fied Puls
Method . No drawndown conduits were included in thi s flood routing.
The peak flow discharges were approximately 50,400 and 98 ,500 cfs
for the 1/2 PMF (SPF) and PMF events. These discharges reflect a
reduction greater than 15 percent in peak discharge due to the ef— -
fect of the large reservoir and a significant allocation of sur-
charge freeboard above the norriial pool el evation. The computed
stage— discharge rel ationship in Appendix C indicates that the dam
woul d pass the PMF with 7 feet of freeboard . This appears to be a
safe margin. The Cl ark and Snyder parameters prod ucing similar
un it hydrographs from very generalized data . It would be prudent
to complete the work started wi th reconstitution of the flood of
record to verify the derived unit hydrograph.

h. Experience Data

Information obtained from knowl edgeable people at the site m d-i -
cates that the spillway is fl owi ng during the spring of each year.
Si nce the dam ’s construct ion , no significant fl ows relative to
spillway capacity have been reported .

10
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SECTION 6 — STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

a. Visual Observations and Data Review

- The dam embankment shows no misal i gnment , sloughing, surface cracks
or erosion which would indicate structural movement or di stress.
Riprap on the upstream face of the embankment and reservoir slopes
in the vicinity of the spillway area is generally in good condi—
tion . The downstream slope of the embankment is covered with

* grasses which are mowed. A crown vetch cover crop is being im-
planted on the downstream face. No indication of seepage was noted
on the embankments downstream slope or surface area imed i ately

• beyond the downstream toe. Many small animal burrows were noted on
the downstream face.

The sites shale rock is exposed in the impounding slope along the
western side of the reservoir , in the vicinity of the dams westerly
abutment. At the area close to the abutment , the shale has become

• “benched” at several levels. The weathered shale residue (soil-
size pieces) remains accumulated on the slope. The condition does
not appear to be effecting the abutment area of the dam.

The stone masonry spiliway (waste weir) is generally in structural-
ly good condition , but limited seepage occurs through the spiliway
masonry. The floor of the spillway chute (weir channel ) consists
of poured concrete. Deteriorat ion (spalling and cracking) of this
concrete has occurred at several locations. Masonry for the waste
channel downstream of the spillway weir channel generally is in
good condition.

b. Geology and Seismic Stability

The general area encompassing the reservoir site is underlain by
Upper Devonian sandstone , siltstone , and shale of the Walton Forma-
tion. A geologic section of the subsurface for the centerline of
the dam shown in the Delaware Water Supply News (pages 704—705)
clearly depicts the subsurface materials based upon borings and ex-
cavations.

U
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Geological ly, the area shale tends to weather readily and thus
often gi ves the appearance of severely di s i ntegrated rock , in time .
Occas ionally , siltstones al so weather easily.* Although the
bedding is essentially horizontal in this area , there i~ extensivehigh angle jointing present .**

Neither the New York State Geologic Map (1970) nor the Preliminary
Bri ttle Structures Map of New York of the New York State Geologic
Survey (1971) indicate the presence of faults in the general region
of the reservoir. However, the geol og ic sect i on shown i n the
Delaware Water Supply News (page 704) indicates the presence of a
decayed crush zone near the west slope of the dam site. A crush
zone usually is suggestive of faulting. The only known earthquake
recorded for this area , occurring in 1957 about 18 miles southwest
of the reservo i r , registered 3.5 on the Richter Scale. The dam is
located in an area designated Zone 1 on the Seismic Probability
map.

c. Data Review and Stability Evalua ti on

Var ious design , construct i on , and as— built drawings have been
availa ble for review, as has been considerable written material on
the different aspects of construction appearing in the Delaware
Water Supply News.

The design informat i on indicates this dam to be an earthen struc—
ture that is provided with a central concrete cutoff wall which
extends to rock. In the dams origi nally deeper valley section , the
cutoff wall is supported on caisson foundations which penetrate to
sound rock underlying the site. The earthen emhankment is con-
structed with a core section and a cutoff trend section (Sur-
rounding the concrete cutoff wall) of imperviou c clay . The lower
section of the outer shel l portions are constructed with semi-
impervious clay mixture soils. Pervious sand and gravel material
was utilized for the upper sections of the outer shell.

* Such weathered materials would not make a good dam founda-
tion. Sheet No. 13 of Contract 386 in the dam ’s construc tion
required all such materials be removed down to solid rock. The
Del aware Water Supply News, reporting on construction of the dam ,
indicates all such weathered material encountered was removed.

** A significant amount of grouting was done in order to pre-
vent seepage through the bedding planes and joints (Delaware
Water Supply News, page 701).

12
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An earth s lope of 2—1 / 2 to 1 (horizontal to vert ical ) is uti lized
for the upper portion of the upstream face; the l ower section of
the upstream face is constructed at a 3—1/2 to I (horizontal to
vertical) slope. On this upstream face, the upper sec ti on is pro-
vided with a dry rubble paving (riprap) , with the l ower section
hav ing a surface of rock embanking. On the downstream face, a
slope of 3 to 1 (horizontal to vertical ) has been utilized for the
upper sec ti on of the dam, with a 4 to 1 slope being used for the
lower section . A rock embanking cover is provided for the down—
Stream slope of the structural embankment. An approximately three
foot thickness of pla in earth and topsoil (for grassing) overlies
the downstream rock embanking. A toe zone of rock embanking is
also indicated for the downstream slope.

V isually, the embankment is in good condition with no indication of
instability , deter i orat i on , or seepage problems . The literature
review indicates that some cracking of embankment was experienced
near to the cutoff wall duri ng construct ion , probably from settle—
rnent of the foundation soils , but no remaining indicat ion of that
or other structural problems was ev ident at the ti me of the f ield
inspection. The dams desi gn is in general accordance with the en-
gineering professions past practice for similar type structures
where satisfactory performance has resulted. It is anticipated
that , properly mai ntained , this dam will continue to serve satis-
factorily for future loading conditions which are s imi lar to those
of the past. Maintenance should extend to protection of the (erod—
ing) natural shale exposed along the western side of the reservoir
adjacent to the westerly abutment , and include r epa i r  of deterio-
rated concrete in the spillway area.

13
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SECTION 7 — ASSESSMENT / REMEDIAL MEASURES

7.1 flAM ASSESSMENT

On the bas is of the Phase I visual examination , the earth embank—
ment of the Neversin k Dam appears to be adequate for normal reser-
vo i r operation. A vast amount of narrative information (See Refer-
ences, Appendix Di on this structure has been reviewed , however ,
the data is far short of being complete. In general , the data in-
dicates that the structure has been designed using modern stan-
dards. The New York Board of Water Supp ly has not been a b l e  to pro-
vide design data which is located in their archives.

The dam embankment shows no sign of movement , see page or di stress
and is genera lly in good condition. The visual inspection located
a significant number of animal holes , believed to be woodchuck
holes , in  the downstream embankment. The holes have caused minor
slou ghing and erosion and present a nuisance to individuals who
have to mow and maintain the dam embankment . The New York Depart-
ment of Environmental Conservatio n Fi sh and Game Section indicate
woodchucks will burrow very close to the surface (See Appendix E)
and should not be capable of causing piping in a large dam. The
downstream face of the dam is being implanted with crown vetch in
an effort to minimize mowing and maintenance work. This will make
it difficult to visual ly inspect the embankment surface and is not
beneficial to overa ll dam safety considerations. It is important
to notice prob lems at the embankment at an early stage . While fre-
quent mowing of the embankment can be a significant expense , it
allows the dam owner the opportunity to rout i nely visually inspect
the embankment surface.

A minor amount of seepage was located in the spil lway masonry . De-
terioration of the spiliway trough has al so occurred in a number of
locations. Some weathered shale rock was noticed on the west abut-
ment. The condition does not appear to be effecting this abutment
area of the darn. The dam has been found capable of passing the
Probable Maximum Flood with 7 feet of freeboard based on the anal-
ysis prepared in this report. Further work on verification of the
unit hydrograph, the basis for the flood routing, has been sug-
gested.

7.2 REMEDIAL MEASURES

a. Al ternatives

The following recomendations are made fol lowing this investiga -
tion.

1) The downstream embankment should not he planted with crown
vetch plant mater ial . The embankment should continue to be
mowed .

14
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2) Minor erosion and sloughing problems from animal holes should
be attended to.

3 ) Deteriorated conc rete surfaces in the sp i l iway area should be
repaired .

4) The exposed shale al ong the face of western upstream abutment
of the reservoir should be protected from erosion.

15
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CHECK LIST
HYDROLOGIC & HYDRAULIC

ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS: 90± 
~
+

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): 1440 -

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY) : -

ELEVATION MAXIMUM DESIGN POOL : -

ELEVATION TOP DAM : 1460.0

CREST:

a. Elevation 1440
b. lype Coiicrçte oçee we i r  into side channel trough into 30’
~~. W l d ~h~~~ 

tunnel. -

d. Length 
— 

600 feet
e. Locat ion Sp iUov e r East Abu ’ merit
f. Number and Type of Gates No ’i.~

OUTLET WORKS : (Drawdown)

a. Type Pipes regulated by b r o C 1  ga tes

b. Location Intake house tun -ieled i n to  out let tunne l

c Entrance Inverts -

d. Exit Inverts -

e. Emergency Draindown Facilities Peak capacity II 5MGO, 1 9MGD at
flow , 57MGD day of inspection for f ish l ife consi derat ion
(hot day). 

-

HYDR OMETEOROL OG I C AL GATES:

a. Type U . S . G . S .  gauge at lower extrem i ty of s t i l l i n g  basin area.

b. Locat ion 
_____________________________________________

c. Records 
___________________ _______________________________

MAXIMUM NON-DAMAG ING DISCHARGE : -
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JOB SPEC IF CATION
NQ NHR NNIN IDAY IHR MIN NETRC IPLT IPRI NSTAN
27 3 0 0 0 0 I 0 0 0

JOPER NMT
3 0

**S,114•** **GII****I •I*SI~ -Il

SUB-AREA RUNOF /ONPIJTATION
ISTAQ ICONP IEION IT~ £ JPLT JPRT INANE

I I 0 0 0 0 0

HYDROCRAF DATA
IH Y OG IIJHC TAREA SNAP TRSDA RSPC RATIO ISNOW ISANE LOCAL

-1 0 89.00 0.0 0.0 0.0 0.0 0 0

INPUT H YD~OCRAP H
189. 350. 2186. 4643. 3883. 1662. 782. 1963. 5621. 14815.
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490. 307. 230. 203. 194. 191. 189.

PEAK 6-HOUR 24- UR 72-HOUR TOTAL VOLUNE
CFS 60616. 52994 . 24’ ~. 9002. 216620.
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AC-FT  26292 . 487 7 .  5 3 5 9 4 .  53735.
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H YD R OCRA P H ROIJ INC
ISTAO ICONP IECON ITAPE JPLT JPRT INAN E

0 1 0 I 0 0 I
ROUTING DATA

QLOSS GLOSS AVG IRES ISANE
0.0 0.0 0.0 1 0

NSTP S NSTIIL LAG ANSKK I TSK STORA
I 0 0.0 0.0 0.0 -1.

STORAGES 0. 1500. 3000. 4500. 6000. 9000. 12000. 15000. 18000. 21000.
OU1FLO~IS I. 1950. 5620. 10500. 23400. 3120. 50000. 72100. 98900. 102100.

TINE EOP STOR AVC H EOP OUT
1 145. 189. 189.
2 163. 270. 211.
3 388. 1268. 505.
4 1010. 3415. 1312.
5 1624. 4263. 2254.
6 1723. 2773. 2495.
7 1478. 1222. 1922.
8 1361. 1373 1769.
9 1761. 3792 2588.
[0 3197. [0218 6262.
11 6245 . 27441 24036.
12 10620. 50341. 41352.
13 12227. 52994. 51673.
14 9569. 32497. 34765.
15 5879. 13679. 22359.
16 3515. 5291 7294.
11 2542. 1972 4498. - S

18 1835. 785. 2770. ~~~~~~~ ~
19 1373. 412. 1784. - 

- -

20 1087. 448. 1413. ~-s~ - - -
~~~

21 896. 517. 1164. 
- 

/a’
~

22 732. 399. 952. ~~~~ -

23 586. 269. 762. -~~~~
-
~~~ 

-

24 470. 217. 611.
25 382. 199. 496.
26 317. 193. 412.
21 269. 190. 350.

SUN 216200.

PEAK 6-HOUR .4-HOUR 72-HOUR TOTAL VOL UNE
CFS 51673. 46512. 24130. 8977. 21620.

INCHES 4.86 10.05 11.26 11.30
AC-FT 23076. 47687. 53445. 53631.

RUNOFF SUNMARY, AVER ’ ~E ~~

PEAK 6-HOUR 11 ~~~
HYOROCRAPH AT 0 60616. 52994. 456 ’
ROUTED TO I 51673. 46512. 4430
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NEVER SI C DAN 1~fiIS PAGE IS BEST QUALT1’YPRAC1’ICA~L!
RESERVOIR ROUTING OVER STRUCT~ E OF P~ ~~~ ~~py pu isi-u~ TO DDCSPILIMA Y CONTROL

JOB SPECIFICATION
ND WHO NNI$ IDA! IHO ININ NETRC IPLI IPRT KSTAN
27 3 0 0 I 0 0 0 I I

JOPER WM T
3 0

•*4** 4H$ **fl*HU * *fl*ffI*fl

SUB-AREA RUNOFF C(IIPUTATIOW
(STAG ICONP IECON hAR E JPLT JPRT INANE

• I I I 0 0 I

HT~~OCRAPH D.~TA
IHYOG IUHC TAREA SNAP TRSDA TRS.t RATIO ISNUM ISANE LOCAL

-1 I 89.00 II 0.1 0. 0.0 0

INPUT HIOROC ~PN
189. 91!. 5715. 11249. 9016. 924. 2429. 5611. 14138. 32039.

77481. 113261. 83365. 35148. 13467. 838. 1777. 678. 741. 1518.
1333. 639. 344. 242. 207. 195. 189.

PEAK 6-HOUR 24-HOUr 72-HOUR TOTAL VOU#E
CFS 113261. 98313. 46814. 17503. 420634.

INCHES 11.28 19.57 21.95 21.98
AC-FT 48775. 92902. 104201. 104343.

f*fl*HI4~ II***f

NYI*OCRAPH ROU TING
ISTAG ICOIIP ((CON (TAPE JPLT JPRT INANE

I 1 I 0 0 0 0
ROUTING DATA

GLOSS CLOSS AVG IRES ISANE
0.1 0.0 0.0 I 0

NSTPS NSTDI. LAG A~ KK X TSK STORA
1 0 0 0.0 0.0 0.0 -1.

STORAGES 0. 1500. 3800. 4500. 6000. 9000. 12111. 15000. (8110. 21000.OIJTFU)M# 0. 1950. 5620. 10500. 23400. 31200. 50000. 72100. 98900. 102100 .

TINE EIP STOR AVG ~W EIW OUT
1 145. 189. 189.
2 223. 551 . 289.
3 867. 3309 1127.
4 2334. 8477. 3991.
5 3467. 10(33 . 1139 .
6 3349. 6470. 6154.
7 2695. 3177 . 4873.
8 2532. 4020. 4476 .
9 3520. 9875. 1310.
II 5727. 23889. 21056.
11 11153. 5476f 44695.
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12 17525. 95371. 94653.
13 17955. 98313. 98500.
14 13170. 59257. 58617.

15 8291. 24308. 29356.
16 5042. 9153. 15158.
17 3204. 3308. 6283.

18 2258. 1228. 3804.
19 1669. 709. 2363.

20 1426. 1129 1854.
21 1335. 1426. 1735.
22 1175. 986. 1527.
23 954. 492 . 1240.
24 751. 293. 977.
25 59!. 225. 768.
24 470. 201. 611.

27 380. 192. 494.

SIM 419839.

PEAK 6-HOUR 24-HOUR 72-HOUR TOTAL VOLUME
CFS 98500. 96576. 46168. 17453. 419839.

INCHES 10.09 19.30 21.89 21.94
AC-FT 47914. 91620. 03915. 104146.

•HUI ,D, I*HêIII N

RUNOFF SUNIIART, AVER £ FLOW

PEAK (i-HOUR 24410UR 72-HOUR AREA
HTDRQGRWH AT 0 113261. 98313. 46814. 17503. 89.00
ROUTED TO I 98500. 96576. 46168. 17453. 89.00

~i
,4
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W O O D C H U C K
THE INSIDE ON THE OUTDOORS By Clayt Seag.ors

‘lop Wildlife I.and lord
is the WOODCHUCK.
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gct .1 crack at thcm becduse chucks i i in i t  their activitic s
to day light, unusual among animals.

Wildli fe L andlord B~ late September or early October , woodchuck s are
f t . ‘lh cn ’s the time thes’ call it a scason and go under-
c’ ’’und until earl y spr ing. t hey are true hibernators in that
~ hUll torpi(l th e ir  borIs’ tcnip craturc approximates that of the
. 1 1 1  .iro,iiid t )it’,,i 11 t~i ii t air should hit the freezing point ,

Ti 11. uixidt-Iuuck Is tii i i Ii hcttcr Iittk - p~l t h u  PIP’’ .t 
~ svoodchuuick cou ld be expected to freeze, too. I Ioss-vvc r,

( folk ’. t ii niL. he is ~
,I 05 idcd Ii is I iu J u l i e’ is toe-a let I l’. itt ‘.1 id Ic’. iii Ii il eri iat urn have shown that whcn bat point is

~~ I:v e.m t pac k his paunch itti pro(luce. Dii •i I l iCk ii .u cl ied a chemical reaction in the animal’s body Jpp~1fCflt ly
farm lie ’s as uc icome ~is a Jutu c frost and w itluit lii’. ‘. ves as a kind of alarm clock and the critter wakes up.
10(1 sard operating radiu s he’s just about as (IC IiiC I hen the body temperature rises to normal uiitil danger is
ti re But a woodchuck on wasteland is a cherubic ‘cast pissed. It us unlikely , however, that the woodchuck’s nest
specializing in hotel management and ‘.~ith a 11110. ~Sity t ie r approaches t h e  freezing mark It seems to 11(11(1 a
degree as an air conditioning engineer. I loss ever, it OUI v~osstant temperature of around 40° to 50° all winter.
friend was college bred, i t must have been a four-year I .if \V hen hibernating, the ‘chuck is curled in a tight hail
for there arc fess lazier animals. lilt! its rcspir ;lti(>ns may be slowed to one es cry four or five
lii the excavating department, t h e  sr oodchuck has du .~ up i uu i i i tes .  Aft e r about 1 months of this sort u ’ f thing, the

all sorts of honors which hot  only put him ahead of thu ñcld ‘.~ ‘uodchuck feels souse subtle urge to get going Out be
hut tinder it. uuiies , often as not ‘.‘.‘hcn there ’s sti ll snow on the ground.

\ k;intimc . of course , hc has had to come out anyway Febru-.sc G SYE ~~~

t a t . But otherwise his torpor is uninterrupted for nearly

u - 2 for a preliminary survey of the shadow department and

l I t  the year. His fat serves him well as a backlog to maintain

to give off a few newspaper interv iews. Everybody knows

________ 

~~~~~~ H c low spark of life. If he should be dug up during hiberna-
ii , the process of waking is slow. The ‘chuck staggers

lheq ma ke _________ und as t h o u gh all four legs were asleep—which they were.
- 

- I it after I ~ or 20 minutes he is as lively as ever. Put him• homes for cottonl~~ s ck down a hole and lie’s soon out cold ~gain
l’or its average 10-pound size, the chunky ‘chuck is our l’hc woodchuck ~ O5CS a com plex management problem.

~~ 
most abundant animal. I u s  numbers, however, have beeui I aquestionably lie has no place on agricultural lands, But
whittled to the point of virtual ehiniination by persistent u lien he lives on abandoned farms, in the woodlot or on

- 
- 

small-bore hunters. briushlands , that ’s somet hing else again,
All this is svell and good on agiucultural lands. But when ‘[here ’s no question hut that his burrow is a lifesaver for

• the woodchuck is rem oved from non-crop areas , the cotton- millions of cottontails. ihat immediately should tag him as
tail rabbit and such furbea rers as the skunk also suffer. t i e  rabbit hu nter ’s best friend. Also, th~it burrow is a boon

‘Ihe American cottontail, unlike his continental cohit ite r- t i  the rural hoe trapper who annually harvests an estimated
part, digs no burrow. Nature muffcd that one, for this irnst million dollars worth of fur in New York. A large part of

~‘ popular of all game animals apparently is not able to Si’ vive Hi ,it fur harvest is skunk . Ask any boy where he sets his
high summer heat unless cool retrea t is available. N ther t ps .
can the bunny survire a combination of zero weathe and ~~n tIme other lund. t he  woodchuck is an important source 

- 

.

wind. h ere’s vibere the woodchuck hole enters. So doc the
- 
“~ rabbit. Moreover, the ‘chuck’s burrow provides handy r- luge

from many rabbit enemies.
Woodchucks have a common blueprint for their suiisoil ~~~~~~~~~~~~~~~~~~ - -~~ ‘—— , •. ••.. • .-.... ..,14’ chalcts. Normally, the main entrance, or plunge hok’, is

ing and scanning a susprising amount of horizon. mote’n one exit 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

( identified by a generous mound of earth. On this the gru ~led
proprietors while away the mid-day hours, scratching, stc tch- ~bUrrows have

• Usually there are one or more other entrances. No telltale
earthworks mark these and often as not they’re well coii- i sport for an increasing arnie of small-bore enthus~ sts 

- -

• 
. ~~ ied. These not only serve as esca pe hoies but also .t us to find in him worthy tests of .nirksmanship and stalking

possible they are deliberate s-cntihators in the woodchuck’s iiu i lit y. For the most part, however, our hero has little
air conditioning plan. The passageways normally change li~incc against a combination of a good ‘scope and a high ‘,

‘

course at abrupt angles here and there and terminate in s doeity cartridge. Persistent woodchuck hunting already
grass-lined nests the size of a bushel basket. Most burrows his cleaned out large sections of the eount iyside. Unfortu-
arc dug kss than four feet below the surface . n.itcly. a lot of ‘chuck hunting is done in spring when $ “

~Woodchucks arc not clannish people. A pair may occupy a htullseve on an old female means taps for her roly-poly young -

burrow but most of the year one old whistle pig seems to be iii the nest. And the hunter thus kills oft his future sport. .

the sole proprietor. Thc young, normally five, are born in Increasing, a lso, is the use of the so-called gas bomb fo~ ;April, hit thc deck in earle June and are kicked out of house .iodchnck elimination. Intelligently used, the pssing 
~~~~

‘
“ and home in late summer to set up their own diggings. method undou btedly is the best for necessary control work. .,

The ‘chuck never feeds for long without snapping upright But it should only b~c used when ‘chucks arc an actual threat
to take a gander for enemies. His eves are plenty sharp and to agr iculture It should be remembered that gas is non~ 

‘a
an old ‘chuck is one of the most ditlicult to approach of all sc lccti’.c. lhcre’s little question but that hundreds of .‘‘ animals. What’s more, a fu ll grown ‘chuck has few enemies t h ousands of cottontails and valuable furbearers have beets
ea~~pt man, for they are fierce and determined fighters and th oughtlessly destroyed by its indiscriminate use. - -

never know when th ey’re licked. Young ‘chu cks , ho%u(-ve r, A young woodchuck is good to eat All of them provide ‘

• ~e persistently hunted by many predators. Owls seldom food for tf~ought. —CLAY? SEkC1.a~ 
)*‘
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