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PHASE T REPORT
NATIONAL DAM SAFETY PROGRAM

Name of Dam Neversink Dam & Reservoir NY348

State Located New York
County Located SulTivan

r Eﬁ Stream Neversink River

Date of Inspection July 2T, 1978

ASSESSMENT OF
GENERAL_COMDITIONS

The Heversink Dam is an earthen dam with a concrete cutoff wall. The cutoff
wall is founded on rock and the foundation is grouted. The dam has been in
operation since 1953 and has received continual maintenance by the City of
New York, owner of the structure. This investigation has found nothing to
deem the dam unsafe. The visual inspection encountered a number of mainte-
nance items which should be performed. The embankment has a large number of
animal holes which should be filled and seeded to prevent surface erosion,
The owner should consider retaining the grassed embankment and to continue
mowing rather than planting crown vetch vhich easily conceals seepage, minor
sloughing and surface cracks should they occur. Some deterioration of the
spillway concrete has occurred which should be repaired. Exposed shale along
the western upstream abutment should be protected from erosion. An analysis

of the dam's spillway indicates the structure is capable of passing a Prob-
able Maximum Flood.

Dale Engineering Company

\\ ‘A/"ﬁ ¢ f@ﬂ g \_/

John B. Stetson, President
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Approved By: g ‘ Col. Clark H. Benn
l Date: //dt{l’/r’fﬂf»tzaa’l ///27(/’ New York District Engineer
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1. View east along downstream side of the
top of dam.

2. View of downstream embankment from same |
location.
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3. View of upstream embankment and riprap .

1. View of right
abutment.,

upstream embankment
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s View of downstream embankment from below

dam. In left center of picture is a
small shed which remains after construc-
G ion.
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6. Typical woodchuck hole in downstream em- |

bankment (estimate 100 holes in embank- |
ment ) .
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7 Another woodchuck hole showing extent of
>arth that can be removed. Minor slough-
ing also occurs.

8. Gate house area showing control gate
mechanism. Full time staff keeps facil ity
well maintained.




10.

View of emergency spillway from stilling
basin area. Notice significant vegetative
growth in spillway. Leit l1s fence.
Discharge tunnel is submerged in basin.

o

View of downstream area below

stilling
basin.
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11. Stilling basin weir.

|
f 12. View of entrance to discharge tunnel.
Some spalling has occurred.
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Spillway side channel. Significant
spalling has occurred in this area.
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM
NAME OF DAM - NEVERSINK  ID# - NY617

SECTION 1 - PROJECT INFORMATION

1.1 GENERAL

a. Authority

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 structural 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
findings 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 duties, obligations or liabilities asso-
ciated with the ownership or operation of the dam. In addition,
due to the limited scope of services for these Phase I investiga-
tions, the investigators had to rely upon the data furnished to
them. Therefore, this investigation 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 responsibility for defects or de-
ficiencies 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 foundation up to an elevation of 160 feet below the top of
the dam at its center and slopes up to an elevation of 20 feet be-
Tow the top of the dam near the abutments. The concrete core wall
is surrounded by a central 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
stringent compaction requirements. The Class B embankment is cov-
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 embanking is topped with 24 inches of earth cover and 12
inches 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
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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 long 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 along the slope with the riprap terminating at an eleva-
tion of approximately 60 feet below the reservoir flow line.

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

Location

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

Size Classification

The maximum height of the dam is approximatley 190 feet. The stor-
age volume of the dam is approximately 142,000 acre feet. There-
fore, the dam is in the large size category as defined by the Rec-
ommended Guidelines for Safety Inspection of Dams.

Hazard Classification

There are many small residential developments situated along the
banks of the Neversink River, the receiving stream from the im-
poundment. Route 55, a New York State Highway traverses across
the top of the dam. Therefore, the dam is in the high hazard cate-
gory as defined by the Recommended Guidelines for Safety Inspection
of Dams.

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

Purpose of Dam

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

- . . - I' I.-ﬁ‘ —




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 completed in 1953. De-
tailed accounts of the construction may be found in the Delaware
Water Supply News which were published during this era.

h. Normal Operational Procedures

The Neversink Dam and Reservoir are actively operated as a water

supply for the City of New York. A full-time staff provides rou-

tine maintenance and overall surveilance of the dam, 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

Mo discharge records are available at this site.

Computed Discharges:

Ungated spillway, top of dam 120,000 cfs
Ungated spiliway, 1/2 PMF 50,400 cfs
Ungated spillway, PMF 98,500 cfs

c. Elevation (feet above MSL)

Top of dam 1460
Maximum pool - PMF 1452
Spillway crest 1440
Stream bed at centerline of dam 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

3 Reservoir Surface

Top of dam 1750.3 acre
Spillway pool 1477.76 acre

iI.lL----------.ilI---lIlllIIlll-.lIlllI-;.--li-------------i;---i'
; ‘




g. Dam

)

| Type - Earth.
i lLength - 2450 feet.
i Height - 190 feet.
§ Freeboard between normal reservoir and top of dam - 20 feet.
‘ Top width - 60 feet.
Side slopes - 2.5 horizontal ta 1 vertical - upstream.
3 horizontal to 1 vertical - downstream,

Zoning - Yes.
Impervious core - Core wall.
Grout curtain - Extensive grouting.




SECTION 2 - ENGINEERING DATA

2.1 DESIGN

The information available 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, Contract 386, January 2, 1948.

3) Drawings titled "Distribution of Various Class B Materials,
Place 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) Drawing on borrow area No. 1, Soil Analysis dated December 29,
1945,

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

* 7) Drawing on Neversink Tunnel, Contract 386, entitled "General-
ized Geologic Sections Showing Geology 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.

2.2 CONSTRUCTION

i The information regarding the dam's construction is stored in the
archives of the New York City Roard of Water Supply. A significant
anount of information on the construction was obtained from the
' Dilaware Water Supply News (See Appendix D).

2.3 OPERATION
l See Section 4.
2.4 EVALUATION

The Engineering data reviewed, indicates that the dam was carefully
constructed. A complete evaluation 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.




3.1 SUMMARY

c.
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SECTION 3 - VISUAL INSPECTION

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 Musso, Section Engineer in charge of maintenance of the
dam has been working and/or living 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 dam for a number of years
after its construction. Early efforts included routine maintenance
and record keeping of piezometers and the survey of monuments on
top of the dam. Mr. Musso was questioned about an incident re-
ferred to in a text on earth dams (Ref. 12) related to internal
embankment cracking. The text referring to a discussion in the
NDelaware Water Supply News (Ref. 7) indicated that the rigid con-
crete cutoff wall which extended well up into the embankment, pro- 1
duced internal cracking in the embankment due to the high compres-
sion stress developed near the top of the concrete structure. This
internal cracking reportedly produced a pervious zone 50 feet above
the foundation in the otherwise very impervious core area. Mr.
Musso indicated he was unaware of this situation. The inspection
did not detect any sloughing, seepage or cracking in regards to
that specific incident.

Dan

The dam and spillway system visually conforms to the plans. The dam
embankment is shovn in Photographs 2 and 5. A cover crop of crown
vetch is being established on the downstream face (See Photograph
2) to eliminate 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 sloughing and minor erosion
around woodchuck holes is evident in a number of locations on the
face of the embankment. The embankment was inspected below the toe
and 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.

——

Spillway

The spillway is a masonry ogee type structure which falls in three
tiers into a large side channel spillway 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

6




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 spillway. The spillway discharge
tunnel was viewed from above but no visual assessment could be made
of the structure.

Appurtenant Structures

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

Reservoir Area

The reservoir area is generally forested; some exposed ground areas
have contributed relatively small amounts of erosion and sediment
into the reservoir in the past. The Bureau of Water Supply has

planted trees in these areas to stabilize the bank of the reser-
voir,

Downstream Channel

The downstream channel was found to be in good condition.




SECTION 4 - OPERATIONAL PROCEDURES

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 Delaware Division
located in Grahamsville, 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 believed to be
on duty at all times at the site. Mr. Ben Musso indicated opera-
tion manuals and/or procedures are documented for all appurte~
nances. During normal conditions, the water surface elevation 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 discharge into
Rondout is 500 MGD. Neversink Reservoir contains 37 billion gal-
lons of water. The New York City Water Board augments discharges
into the Delaware River System to meet minimum daily flow require-
ments according to a Delaware River Basin Agreement. During hot
summer weather periods, flows are augmented above the minimum level
to provide a proper dissolved oxygen-temperature relationship to
support fish populations downstream of the dam.

MAINTENANCE OF DAM

The dam 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.




SECTION 5 - HYDROLOGY AND HYDRAULICS

5.1 EVALUATION OF FEATURES

Design 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
hydraulic 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 Neversink River, a tributary of the Delaware River, forming
the Neversink Reservoir. The drainage area contributing to the
reservoir is approximately 90 square miles, including 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 flow induced by the most
critical combination of precipitation, minimum infiltration losses
and concentration of run-off at a specific location that is con-
sidered reasonably possible for a particular drainage area. For
the dam location, little hydrologic information was found available
from previous studies.

The hydrologic analysis was performed using the unit hydrograph
method 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 with a peak dis-
charge of 22,300 cfs prior to the dam's construction. The record
of the flood hydrograph is being located in U.S.G.S.'s archives.
This data was not available at the time of preparation of this
report. An attempt to reconstitute this flood using unit hydrograph
parameters is shown in Appendix C. A magnitude of only 12,000 cfs
was derived using only PMF criteria (i.e. loss rating etc.). In
addition to the stream gage record for the flood, additional rain-
fall data is needed to prepare an isohyetal map for the storm over
the drainage area. For this study only a limited amount of re-
corded rainfall data for the flood event was available, whereas,
additional non-recording data will be needed to complete this par-
ticular analysis.

Using only available information, both Clark and Snyder coeffi-
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
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derive two unit hydrographs and two flood hydrographs. The more
severe discharge was then used as the flood hydrograph in the
spillway flood analysis.

The Probable Maximum Flood (PMF) hydrograph was determined using
Probable Maximum Precipitation rainfall data obtained in Hydro-
meteorlogical 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 approximately the Standard Project Flood
(SPF) in utilizing the U.S. Army Corps of Engineers Hydrologic
Engineering Center's Computer Program UHCOMP. The peak discharges
for the Clark 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
side channel trough, and discharge tunnel. These computations are
included in Appendix C. A spillway rating curve was obtained from
this analysis. The weir control (with free discharge) was found to
be in effect up through a discharge of 75,000 cfs at elevation 1450
at which time weir submergence occurs. The stage-discharge rela-
tionship was developed up through elevation 1454 with a spillway
flow of 102,100. At this elevation, the waste channel was computed
to be flowing 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 Hydro-
logic Engineering Center's Progam HEC-1 using the Modified Puls
Method. No drawndown conduits were included in this 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 normal pool elevation. The computed
stage-discharge relationship in Appendix C indicates that the dam
would pass the PMF with 7 feet of freeboard. This appears to be a
safe margin. The Clark and Snyder parameters producing similar
unit hydrographs from very generalized data. It would be prudent
to complete the work started with reconstitution of the flood of
record to verify the derived unit hydrograph.

Experience Data

Information obtained from knowledgeable people at the site indi-
cates that the spillway is flowing during the spring of each year.
Since the dam's construction, no significant flows relative to
spillway capacity have been reported.
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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 misalignment, sloughing, surface cracks
or erosion which would indicate structural movement or distress.
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 immediately
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 spillway (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. Deterioration (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.

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.




Geologically, the area shale tends to weather readily and thus
often gives the appearance of severely disintegrated rock, in time.
Occasionally, siltstones also weather easily.* Although the
bedding is essentially horizontal in this area, there is extensive
high angle jointing present.**

Neither the New York State Geologic Map (1970) nor the Preliminary
Brittle 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 geologic section shown in the
NDelaware 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 reservoir, registered 3.5 on the Richter Scale. The dam is
located in an area designated Zone 1 on the Seismic Probability
map.

Data Review and Stability Evaluation

Various design, construction, and as-built drawings have been
available for review, as has been considerable written material on
the different aspects of construction appearing in the Delaware
Water Supply News.

The design information 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 originally deeper valley section, the
cutoff wall is supported on caisson foundations which penetrate to
sound rock underlying the site. The earthen embankment is con-
structed with a core section and a cutoff trench section (sur-
rounding the concrete cutoff wall) of impervious clay. The lower
section of the outer shell 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 construction
required all such materials be removed down to solid rock. The
Delaware 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).
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An earth slope of 2-1/2 to 1 (horizontal to vertical) is utilized
for the upper portion of the upstream face; the Tower section of
the upstream face is constructed at a 3-1/2 to 1 (horizontal to
vertical) slope. On this upstream face, the upper section is pro-
vided with a dry rubble paving (riprap), with the lower section
having a surface of rock embanking. On the downstream face, a
slope of 3 to 1 (horizontal to vertical) has been utilized for the
upper section 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 plain earth and topsoil (for grassing) overlies
the downstream rock embanking. A toe zone of rock embanking is
also indicated for the downstream slope.

Visually, the embankment is in good condition with no indication of
instability, deterioration, or seepage problems. The literature
review indicates that some cracking of embankment was experienced
near to the cutoff wall during construction, probably from settle-
ment of the foundation soils, but no remaining indication of that
or other structural problems was evident at the time of the field
inspection. The dams design 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 maintained, this dam will continue to serve satis-
factorily for future loading conditions which are similar 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 repair of deterio-
rated concrete in the spillway area.

3
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SECTION 7 - ASSESSMENT/REMEDIAL MEASURES

7.1 DAM ASSESSMENT

On the basis of the Phase I visual examination, the earth embank-
ment of the Neversink Dam appears to be adequate for normal reser-
voir operation. A vast amount of narrative information (See Refer-
ences, Appendix D) 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 Supply has not been able to pro-
vide design data which is located in their archives.

The dam embankment shows no sign of movement, seepage or distress
and is generally 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
sloughing and erosion and present a nuisance to individuals who
have to mow and maintain the dam embankment. The New York Depart-
ment of Environmental Conservation Fish 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 visually inspect the embankment surface and is not
beneficial to overall dam safety considerations. It is important
to notice problems 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 routinely visually inspect
the embankment surface.

A minor amount of seepage was located in the spillway masonry. De-
terioration of the spillway trough has also 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 dam. 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.

Alternatives

The following recommendations are made following this investiga-
tion.

1) The downstream embankment should not be planted with crown

vetch plant material. 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 concrete surfaces in the spillway area should be
repaired.

4) The exposed shale along the face of western upstream abutment
of the reservoir should be protected from erosion.
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APPENDIX A
FIELD INSPECTION REPORT




L L133HS

12pa0d3y

AAIINAQ 4 N

07 ONIY¥3I3INIONT 31v( TI3M10) 'g

07 ONIY¥3IINION] 31V ASHLEV)IY (1

¥33INI9NJ NOISIAT( LINVISISSY 'woiNdng dog

"0 ONI¥3ANION] F1v( TASM3ZSAG "M ' 4

*INIV|] 30 '©OH) NI '¥9NJ NOI103§ 0SSN} N3

- uo|3oadsu| jo dwij le i3aiem|ie}

AIINAG "4 N

! 13Uu0SJad uoildadsu|

"07 ONIY¥33NIONT 31v(

VSW o 77 6ZhT uoii1dadsu| 40 Bwi] 3B UOIIEBA|] (OOd

oow sanieaadwa)

ANNAS  4ey3ean

SI61 "IL AWNp volasaesul (F)wisg

HOIH AiobBaje)y piezey NIHLY¥Y3 weq jo adAy
Qh¢ AN # ai YY0\ M3N ajels NVAITING Ajunoy YTOAYISIY B WY( MNISYIAIN weq swen
1 3SVHd
NOI123dSNI TYASIA
1517 %I3HI

.




Y/N © NOILYGNNO4

Y/N S39VSSVd ¥31VM

Y/N SNIvyd

SNOILINOP

LIN3WINVEW3/LNIWLNGY

v/N 0L 3¥NLINYLS

v/N 39Vd433S 3IT18VIIILON ANY

SNO I LVONIWWOI3Y ¥O SYVYWIY SNOI1VYAY3S80 30 NOJLIVNIWYX3 TYNSIA

SWYG AYNOSWYW/3134INO)




e

V/N ¥304¥0334 40 39V9 44ViS
Y/N SINIOF NOILINYLSNOD
V/N SINIOF HLITONOW
IN3IWND 1Y
Y/N TVANOZId2H 2 TvIiLy¥3A
Y/N ONINIVYI TVHNLINYLS
S3IVINS 3ILIYINOID
V/N SHIVYI 3IVIUNS
SNO | LVANIWWO0IIY YO SHYVW3IY SNOI1YAY¥3S80 30 NOILVNIWYX3 TVNSIA
SWYQ AYNOSYW/313¥INOD
= - - T —— o




7 L133HS

* 3UON S3YNTIVY dvddiy
1539 3HL 40 IN3W3INITY
* pooy TVINOZ 1¥OH GNY TV 1 LY3A

S9|0oYy (ewiue wody
Peikc. - -y Ul PaAD||3g ‘pajou sa|oy
PONYdpoom punoue sease bBujybnoys 3yby g

$34071S
AN3IWLNEY ONY LINIWINVEW3
30 NOISOY3 ¥O0 INIHINOTS

* 2UON

301 3H1
GNOA38 ¥0 1V ININIWV™D
40 LNIW3IAOW TVYNSNNN

@084 WE24ISUMOP BY] UO PAAIISqO
943M S3|OY 3INYdpoom j0 Jaqunu pajew
-13S3 uy  "s3deud adeyuns 3yby|s swog

SHIVYI 3IVIUNS

SNOILVAN3WWOI3Y YO0 SHYVWIY

SNOILVAY3SE0

30 NOILVYNIWYX3 IVNSIA

AN3IWMINVEW3




S 133HS

"MO |4 Ou
‘uado 249M pa3ed0| sujledp ||Y

SN1wdd

* 3UON

¥30¥023¥ ONY 39VD 4d4V1S

*3UON

39¥d33S 378V3IILON ANV

‘Buiasylesm
SWOS SMOYS 1udw3inge 3ISSM UO D0y
*UO(SOJ43 40U pajou abedaas ON

WYQ aNY
AVM111dS “IN3IWLNEY ONY
ANIWINVEW3 40 NOILINNP

SNOILVYAN3IWWOI3d ¥0 SHAYW3IN

SNO 1 1VYA¥3S80

30 NOILVYNIWYX3 TVNSIA

ANIWINYENW3




*pooy

S¥3ld ONV 3901%48

LY« 49
Aem| | 1ds Aduabaswe wouy parocws.s a2q
PINOYs yd1ym yimosb aAj1e3ab3A Dwog

TINNVHI 394VHISIQ

‘9084 JU10ALISIY

T3INNVH) HIVO¥ddY

*Aduosew ayl uj
sjulof ybnouayy buisea| souiw Aiap
*bui||eds adeyuns awog

¥13M 313¥INOD

SNOILVAN3WWOI3Y YO SHYYWIY SNO11VvAY¥3S80

40 NOILYNIWYX3 TVNSIA

AVMIT1dS Q3LVINN




L 133HS

INIWGIND3
*3UON NO11v¥3d0 OGNV S3Lv9
“aue S¥3id ONY 390148

*UON T3INNYHD 39¥VHISICO
*auop TINNVH) HIVOY¥ddY
*3UON 771S 313¥IN0)D

SNO I LYANIWWOIIY H0 SHUVWIY

SNO11YAY3S80

340 NOILYNIWVYX3 TWNSIA

AVMIT1dS Q31V9




8 133HS

31¥9 AODN3OY3W3

*pooy

T3NNVHI 137100

FWNLINYLS 1371N0

FUNLINYLS IIVINI

*JUBWRDIOHUIDL D[Agey B4iM pap[am
9yl pasodxa aAey seaue | |ews Om]|
*s|2ued 939242U0D JJ4DAUI 4O %07 uO
I Al@23lewixoisdde jo bBuj|jeds adejung

L1NANOY 1371N0 NI
S$3Jv4¥NS 3L3Y¥INOI 40
INITIVdS OGNV ININIVYID

SNO | LYGNIWWO0I3d ¥O SHYYW3IN

SNOILYAY3S80

30 NOILYNIWVYX3 TVNSIA

3781SIA L1ON

SHYOM L37LNO




6 133IMS

‘wep Motaq Allunuwod || ews

NO11VYINd0d
ONY S3WOH 30
‘ON 3LVYWIX0¥ddY

‘3e|} A|=2Alle |9y

$3d01S

*J4B3|2  {pooOYy

(913 “siy83a
“SNO11INY¥1S80)
NO111GNOD

SNO I LVAN3WW0I3Y ¥0 SHYVYWIY

SNOILVAY¥3SE0

40 NOTLYNIWYX3 TVYNSIA

TINNVHI WY3IYLSNMOQ



0l 133WS

*DUON

43H10

*PaA42SQO 3UOY

S¥313W0Z31d

*pP2n43SQO SUON

Sdl13M

*ooe|d u! agq 03
Wo9S S||3M "SJe2A u) pa3dadsul usaq
lou sey wep j0 dol 3je pa3ed0| ‘sa,p

ST73M NOILVYA¥3SE0

*sae2A jusdau
ul psAsadns usaq j0u aaey ‘ade|d ul
°q 031 ueadde ‘wep jo dojl 3B SjusWNUOY

SA3AYNS/NO I LYLNIWNNOW

SNO| LVONSWWOJ3Y ¥0 SHYYWIY

SNOI1VAY3SE0

40 NOILVYNIWYX3 TVNSIA

NOJLVANIWNYLISN]




Ll 133KS

‘wa1qoad 1291400 01 pailue(d ul3q aAey
so94| ‘2d2e|d usjel sey Uo1SoJd Bwog

NOJLVAIN3WIQ3S

‘sapli(s 404 (ei3ua3od
juosedde ON *p2941 due seade plado|(g

$3401S

SNO| LYAN3WWOI3Y ¥0 SHYVW3Y

SNOI1VAY3S80

40 NOILVYNIWYX3 TVNASIA

YI0AY¥3ISIY




i Tl 133K
*NU)SJBABN 1B wep mo|aq abey ‘g9 g SG¥0J234 ¥ I10AY3S3IW/1TVANIVY
1

SONILYY 3I9YYHISIA -

SINIYYLSNOD -

S1ivi3a -
"340dad siyl 83§ NY1d - SL137iN0
*340das siy3 29§ WY@ 40 SNOILI3S TVIIdAL
*Ajddng 433eM 4O pdeog "J°A°N pue juodad syl 29§ Ad0LSIH NOILINYLSNOID
*340das syl 99s dVW ALINIJIA TYNOID3Y
*Alddng J4aleM JO pieog ") AN 29§ SONIMYVYA L7INng-SY
SHAVWIY Will

i _3SYHd
ghe AN # Q1 NOIL1v¥3d0 ‘NOILINYLSNOD ‘N91S3a
ViVQ ONIY¥3I3NIONT
U1 SJaABN WYQ 40 3IWVN 1S17 NI3H)




€1 133HS

*Ayddng 4231eM jO pieOg "J AN 233§ S334N0S MO¥YO08
WYd 40 SA3AYNS

*A|ddng 423eM jo pdeog "I AN 29§ NOILINYLSNOI-1S0d
(RELF!

Ad0Lvy08Y1
SQY¥0J3Y¥ 9INI¥08
*Alddng 4331eM jJoO pieog *J AN 23S SNOTLYIILSIANI STVIYILYW
$310nLS 39vd433S

ALIT18Y1S Wva

SIITINYYAAH 2 AD0T0¥AAH

*Alddng 133eM jO paeog ‘J°A°N 23§ SNOI1VYLNdWOI N91S3a
*Alddng 121eM jO pieog “J°A°N 29§ S1¥0d43¥ 2907039
*Ayddng J23eM JO paeog ") A°N 33§ S1¥0d43¥ N9IS3a
SHYVWIY W3l

e Dl il LR i i




7L 133N

ﬂ. SQ¥023y
4 “NOIL1Y¥3d0
f *A|ddng Ji21eM jO pieOg "I AN 23§ IINYNILN I YW

S140d3Y
NOI1L1d14¥2S30
*pa230U 2UuON WY@ 340 34N71v¥4 40 SIN3G1JJV ¥0Idd

S1¥0d3Y¥ ONV
S31QNLS 9NI¥IINIONI
‘9|qe|lene EIEPp ON NOIL1INYLSNOJ 1S0d
‘a|qe|leAe jou eieq SQY0J33Y¥ 100d HIIH
*pa310u 3uoN SNOI1VI13100W
*Alddng u23eM jO paeog ‘I AN
yiim ejeq °9311S 1e 2|qe|leAe ¢3sn ul IJuoN SW3ILSAS OHNIYOLINOW

SHYVWIY W3l




Si 133HS

S71V130 3 SNVd

-Alddng J93emM j0 pieog *J AN pue 3i1odas siyl 33§ IN3WdIND3 ONILVY¥3dO

S1ivi3d
SNO1123S

*Alddng 123eM JO pueog ")°A'N pue 3iodas siyl 233§ NV1d AVMIT1dS

SHYYWIY LEIY




CHECK LIST
HYDROLOGIC & HYDRAULIC
ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS: 90% ¢q. miles

S
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 Congr%;g g?gg weir into side channel trough into 30'
c. uidth 1a. unnel. -
d. Length 600 feet
e. Location Spillover East Aburment
f. Number and Type of Gates None

OUTLET WORKS: (Drawdown)

a. Type Pipes regulated by broon gates
b. Location intake house tunneled into outlet tunnel

Entrance Inverts
d. Exit Inverts
e. Emergency Draindown Facilities Peak capacity [15MGD, 19MGD at
flow, 57MGD day of inspection for fish life consideration

(hot day).
HYDROMETEOROLOGICAL GATES:

a. Type U.S.G.S. gauge at lower extremity of stilling basin area.

b. Location
e Records

MAXIMUM NON-DAMAGING DISCHARGE:

YT e ——— ~—n
R e e
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APPENDIX B
PREVIOUS INSPECTION REPORTS
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APPENDIX C
HYDROLOGIC AND HYDRAULIC COMPUTATIONS
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THIS PAGE IS BEST QUALITY PRACTICABLE

FROM COPY FURNLISHED 70 DDC

o it

SELECT 1-¢ (1=TIME INT,2=UNIT Ho3=REIN,«=RUNCFF,S=PiT,*"6=STOP) 1
civTER TIML INTERVAL(MIN)= 126G,
SELECT 1=¢ (1=TIME INT,E=UNIT H,2=RAIN,- =RUNCFF,5=FNT,'6=STOFH) P4
LANTER DRAINAGE AREA (SQM1) = 89.5C
SLtLECT 1-5 (1=INPUT Urts 2=CLARK, 3=SNYD:R ) 2
t NTER NUMLER UF TIME-AREA ORDINATES (U=! ONE)= £
"W TER CLAKKS TC AND R (hRS) = 7.64( 220
TF Gk i R
562 C.691 7.40 3.20
SELECT 1-¢ (1=TINME INT,2=UNIT H,3=RAIN,L=RUNCFF,Y=PNT,*'6=STOF) 3
tnTER RATIO IMPERVICUS = .00
CELECT 1-35 ( 1=RAIN, ¢=SPS, 3=PMS ) 1
r NTEK NUMEER PERIODS OF RAIN = 7i
¢t MTER RALIMFALL C(IN/TIME INT) =
(07 L U.33 U3 U.bo Q.77 0.97 B.52
{ vTER STuRM TOTAL (0O=5UM OF RAIN) (1N) 3.66
CELECT 1-5 (1=INIT+COnST, 2=ACUM LOSS, _=SCS) 1
t NTER INITIAL LOSSCIN), CONSTANT LOSS(IN/KR) = T <606 C<A6
CELECT 1=¢ (1=TIYE INT,2=UNIT Hso2=RATN,4=KUNCFF,S=PNT,'6=ST0OF) 4
tNTER A TITLE PLEASE - NEVERSINK N3V.YHD
LATER STRTW,GKCSN,AND KTIQR = 186.00 18%.00 1.00
PR MIN KAIN LOSS E£XCESS UNIT HG RECSN FLOW
2 g C.20 0200 G600 13645. 1¢9. 189.
4 G €34 0.36 U.Q0 4561. 1 vy. 1¢9.
6 06 €.32 0.32 0.00 7096. 1:9: 189.
s ¢ L.46 GC.28 .16 6744 . 1 % ad e
10 0 €8 0520 " G60 4333, 19 T738%
e g 201 020 6B 227C. 1. 9. S &
14 € C546 0.20 ©€.354 11869 . 1495 9685,
10 (V] 625. 1 9. 12c28.
Ta 0 L AT 1 9. TV 27
éu G Wt 1 9. 7544,
22 0 90 < e 4314
b U by, 1¢9, 2358
b 0 b e 7
ct 0 e 853
30 0 3 o SC0.
S ¢ 159, 349.
24 U 19, 258,
56 G A &GS
1GTAL 3:65 T4 1291 28818. 3L062s S&444 .
-7




THIS PAGE IS BEST QUALITY PRACTICABLE

FROM COrY FURNISHED TO DuC
SELECT 1=6 (1=TIMt INT,2=UNIT Hs3=KA1 +4=RUNCFF,L=PNT,'6=5T0P) 1 !
EATEK TIME INTERVAL(MIN)= 12C. f
SELECT 1-6 (1=TIMC INTLZ=UNIT H,3=RALl ,4=KUNUCFF,S=PNT,'6=STOP) 2
tATER DKAINAGE AREA (SGMI) = 49,50
SELECT 1-35 (1=INPUT UH, <¢=CLARK, 5>=SNIDER ) Z
tHTER SNYDERS CP AND TP (HRS) = C.62 3.20
tNTER INITIAL EST. CLARKS TO & (t:#S) (U=DEFAULT)= C(C.CU € .G
TP cP TC R

L.44 0.561 6.10 3.74

5.9 0.6062 6.23 3.96

3.25 0.655 6.23 4.15

5«28 0.644 6.14 4.27

Sedb L.03¢ o.l7 4.34

5.24 0.630 6.07 4 .34

SELECT 1-€ (1=TIMt INT,2=UNIT H,3=RA1 ~&4=KUNCFF,5=FPNT,'6=STOP)

<&
ENTEK RATIO IMPERVIOUS = C.00
SELECT 1-3 ( 1=RAIN, ¢=SFS, 35=PMS ) 1
ENTEK NUMBER PERIUDS CGF RAIN = (
rnTER RAIwFALL (IN/TIME INT) =
C.19 0.33 0.31 ¢ &2 0.77 0.97 0.52
e NTER ST« kM TOTAL (LU=SUM CF KAIN) (1IN = 3.66
SELECT 1-3 (1=INIT+CONST, 2=ACUM LOUSS 3=5CS) 1
eNTER IMITIAL LOSSCIN), CONSTANT LOSS IN/HR) = 1.00 G116
SELECT 1~¢ (1=TIME INTL,C=UNIT Hs2=RAT] ,4=RUNCFF,S=PNT,'6=S5STOF) 4
t\NTEK A TITLE PLEASE =~ NEVERSINK NC .55
CANTER STRTQL,QGRKCSNL,ARD RTIQR = 18% 10 185 .6 1.06G0 |
tR MIN KAIN LOSS EXCESS INIT G RECSN FLOw
2 U (.20 0.20 0.00 144€ . 109. 189.
4 0 0.34 0.34 0.00 478E. 189. 189.
& € E3% D.52 0.00 6945 189. 166.
8 € GC.b4 D.28 0.16 5663 . 169. 420.
10 G C.bU 0.20 0.60 3676. 159. 1823,
12 0 1.01 0.20 0.81 2301. 189. 5344.
14 (V] Uedd tedt) Y 144 (. 166, 9663. |
16 9C1. 169. 11547,
o © 5¢4 . 169. 9e 73,
260 0 355. 1€5. 8772
22 & 221. 166, 431¢.
24 © 139. 166. 2769.
26 0 57. 159. 1604.
28 0 55, 189. 12€0.
3 ( 189. deds
52 0 189. 555.
] %4 u 109. 437.
36 0 189. 139,
38 U 18§, S
46 C 186. 2Cé.
TGTAL 3.65 1.76 1.91 287&U. 3760,  St749. &5




—

— _ — ._THIS PAGE IS BEST QUALITY PRACTICABLE
FROM COFPY FURNISHED TO DDC

B

SELECT 1-6 (1=TIME 108T,2=UNIT H,3=RAIN,L=RUNCFF,S=PNT,'6=STOP) 1
tnTER TIkmt INTERVAL(mIN)= 1¢C.
CELECT 1-6 (1=T1ME INTL2=UNIT H,3=RAIN,4=RUNOFF,5=PNT,'6=STOP) 2
(NTEK DKAINAGE ARKEA (SQmMI) = W¥.50
SELECT 1~2 (1=INPUT (Hs Z=CLARK, 3=SNYDiK ) 2
FNTEK NUMSER OF TIME-ARCA ORDINATES (L=VONE)= C
t ¢ TER CLARKS TC AND # (HRS) = 7.40 3020
TE cp il R
5.47 U.591 (.60 3.20
SELECT 1-¢ (1=TIME INTLZ=UNIT Hsos=KAIK,+=RUNUFF,5=FNT,'6=STOF) 3
{NTEk RATI1C IMPERVICUS = £.00
TELECT 1-% ( 1=RAIN, 2=SPS, 5=PM5 ) 2
tANTER SPS INDEX RAINFALL (IN) = 11.7C
P TER TRSIC AND TRSDA (SGMI) = 1.00 £9.50
CLLECT 1-3 (1=INIT+CCNST, 2=ACUM LOSS, =SCS) 1
~wTER INITIAL LGSSCIf)s CONSTANT LUSS(I . /HR) = 1.00 a8.16
SELECT 1-6 (1=TIKE INT,2=UNIT H,35=RAIN,4=RUNCFF,S5=PNT,'6=ST0P) 4
«TER A TITLE PLEASE -  NEVERSIUK SFF
ANTEK STKTG,4RCSN,AND RTICR = S 159.00 184 .0C 1.00
WR MIN  RAIN LCSS EXCESS UNIT HG Rt CSN FLCW
3 ¢ '0.01 0.8Y 0.00 2242. 169, 1€6.
6 IR T VR SR B o €236 . 126, 156,
9 ¢ 0.03 0.03 @€.00 6154, " 59 1¢5.
12 ¢ .03 0.08 §.C0 294 ¢ . D e 1¢9.
15 ¢ Eotl 010 0.00 1064. £9. 189.
s 6 el b2t 0RO 385. Y. 186,
21 0 (.02 0.02 0.00 14C. G, 186.
ch € .02 W2 w0 51 19 189 .
7 ¢ U.04 0.C4 0.00 9. 169.
5¢ 0 L.64 -U.EE U.06 9. 169.
K 6 Ustle 0.12  0.00 L9, 159.
356 G Lt G2 00 ¥ 1¢9.
56 0 (.44 0U.38 1.06 G, 324.
42 ¢ G689 0.50 U.59 £, 1:86. |
45 G B.07 0.07 @00 199, 423y,
4c ¢t v.0?7 0.G7 U.00O 1¢9. Ivse.
51 6 G.31 t.30 061 1¢9. 2€11.
34 E w31 0230 uLul PEG GeS.
57 0 B85 D.30 055 1:9. 17¢2.
40 0 (e85 036 0.55 19 5029.
€3 G 3.08 0.30 2.78 169, 13308.
Co U c.20 U.30 5.9¢ it 9. 35510
LY 0 G52 B.500 0522 1.6, 571&2.
ie ¢ (.52 0.3%50 0.2 1ev. 47721,
75 0 G.02 0.02 0.00 189, 23656.
(8 C (abd U2 GCaEl V&G . St1C.
“1 g (.05 005 000 -9, STESe
2 G L.05 0.05 ©.00 169 14e2.
7 0 G117 0.17 U300 T 89, ¢C8. p
5C b Led9 V.36 ¢.05 G. 343. -9
$3 g .03 U.03 000 £Y . b i B
6 g 0,03 0.083 G.00 9. 4y7. \
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189,
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336.
24¢.
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152.
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1869.
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el b il

SELECT 1-¢ (1=T71IML
C INTERVALCYIN) =

itNTER T1

CELECTY 1-
INTER Dk: INAGE AKREA (SGMI)

¢ (1=TIMF

THIS PAGE 1S BE

SELECT 1-3 (1=INPUT UH, ¢=CLARK, 5=SN(DEK )

ELNTEK SNYDERS CP ANDL TP (HRS) =

«nTER INITIAL £ST. CLARKS TO & (HES)

TP

4 .82
4.0t
4 .97
5.05
o
5.14
5.16
5.15
Sl 7
5.16

cp

0.548
0.583
0.606
U.613
0.615
0.616
0.618
U.6eu
0.618
u.621

TC

L Ol

.61
.76
6.25
Ge.bS
6955
6b.62
6.62
0.6%
6.9
6.69

(S ®

K

3.65
3.40
3.30
S.ck
3.19
5.14
3.10
5.10
3.07
5«07

(O=DEFAULT)= (.0C

< QUALTTY PRACTICABLE
NP A i
onC PU——

FROM COFY FURNISHES
FAToZ2=UNIT Mo KA1 . s64=RUNCFF,53FNT,*6=5T0F) 1
1&6.
INTAZ2=UNIT Hs5=RAT. ,4=RUNCEF,S5=FNT,'¢=STOP) 2
% I-SC
T 0L62 52D

C.00

SELECT 1-6 (1=TIME 1aT,2=UNIT Hs3=RAL1/ ,4=RUNCFF,5=PNT,*'6=STOF)

¢cMTER RATIG  IMPERVIUUS = ¢.00
SELECT 1-3 ¢ 1=RAIN, 2=SPS, 3=PMS ) 2
¢NTEK SFS INDEX RAINFALL (IN) = 11./C
CANTER Thk>FC AND TRSDA (SQMI) = 1.0C €9.50
SELECT 1-3 (1=INIT+CONST, 2=ACUM LUSS 3=SCS) 1
CNTER INLTIAL LOSSCIN)» CONSTANT LUSS . IN/HR) = 1.00 C.10
CELECT 1=4 (1=TIME INT,2=UNIT H,3=RALl ,4=RUNUFF,S=PNT,'6=STOF) 4
ENTER A TITLE PLEASE - _ NEVERSINK SF
¢NTEK STHTWsQKCSNAAND RTICR = 185 .L0 189.0uC 1.00
vk MIN  KAIN  LOSS EXCESS UNIT 1.6 RECSN FLOwW
3 G C.01 0.01 G.GU 267%Y. TeY. 1¢9.
6 © 0.0 0.0 0.00 6937. 186, 1€9.
% & B3 0.83 BT clel. 166. 186,
12 0 .03 0.03 (.00 236¢ . 1:9. 186.
1% 0 €30 b0 0,00 4. 109. 129.
18 € 0.20 0.20 0.00 28C. 1&9. 1869.
1 U C02 D02 U00 Sr. 156, 186,
24 g C.02 0.02 0.60 3., 189, 159.
é?7 U (.06 0.0G4 O0.CU 169. 189.
3¢ ¢ C.06 0.046 0.0C0 189. 165,
33 0 .92 0.12 BJ0t 166, 1¢9.
3 0. 0.12 0.12 0.00 1:9. 1¢9.
59 0 U.4é 0.35 0.0¢ 169. 350.
42 0 U.89 0.30 G.S9 189, 2186.
&5 L B.B7T D07 TS0 196, 4643,
42 0 0.07 0.07 0.00 166, 33,
51 C U.31 0.30 C©.01 1¢9. 1662.
5« € 0.31 0.30 0.0% 189. 782.
957 U 0.85 0.5 U.5Y 186, 1663,
4 0 G.&5 0.30 0.55 159, 5621. ;

C- 11
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3.0 0.30 2.7& 159. 14c15.,
6.26 0.30 5.96 189. 4C00¢6.
Liadé 0.30 ti.2é 186%. al616.
G532 @9.30 0,22 189, 45372,
(.02 U.02 0.00 109. 19¢622.
C.02 0.02 0.00 189. 77 .
C«05% 0.85 6.680 189. 2845,
6.05 0.0% 0.80 1¢9. 1068.
=17 B17 0.00 1¢y. 472.
G35 0.30 0.05 189. 552
E4GS (.03 0J60 B9 543,
€-03% @.03 0.00 1&9. 450.
169. 3BT .
189. 236,
189, 263 ..
169. 164,
109. 191 5
189. 189,
189. 1¢6.
15.63 4.63 11.00 19é¢y. 737v. 21&E86.
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FROM COrY FURNISHED TODDC __—

UNIT GRAIH AND HYOURO JRAPIC COMF JULY 1966 (REVISEU AUGUST 1974)
HYDRULCOLIC ENGINEERI .o CELTER (HEC)
LAVISL,CA

== OPERATIONS AVAILABLE -=-=-

TIME INT = SeT Tidt ENTERVAL OF ALL CUMPUTATICNS

UNET M = COnPUTE Un bBY INPUTe CLARK, GR SNYLER

A IN = INFUT RAI" AND LCSS RATE DATA

TUNOEHE = INFUT BAScFLOW, COMPUTE & FRINT HYCROCKAPH
FivT = PRINT UNIT HYUROGRAPH ONLY

STCF = STOF LXECUTION CF FROGKAM

LSER MUST SELeCT "7PERATION DESIKED
mAY FeTURKN TO ANY OFcRATION

CSELECT M=o (1=TIMe 1.T,23UNIT H,o2=RAIN,4=RUNCEF,S5=FNT,*6=STOF) 1
tNTEF TIME INTERVAL (MIN)= 18C.

SELECT =6 (1=TIME INTL2=UNIV Ho2=FAINLL=RUNUFF,S=PNT,*6=STUP) 2
i “TEF DRAINAGI AREA (SOMI) = €950
CELECT M=5 (1=INKULT UH, ¢=CLARK, 5=SHYLUR ) <
caTEx MU el § TIME-ARER GPDINATES ({= CNE)= C
ExTEN CLKAKES 1€ 858D K (BER3) = 7 w&l) S.26
TH LP T¢C R
o IR 7 (IR A (<40 LAY

SeblECT V=€ (1-TIHE IxTs2=0NIT HoS5=RATIN,4=RU" . FFos5=FAT,'6=STOP) &

vTH. KATIU 19PERVEILUY = .00
SELECT =35 ( H=RAIN. 2=5ES, 3=PMS ) $
enThic PMS INDI X RAINFALL (IN) = 23.3C
caTin ROeRP12,1:24+R60,R72,196 = 35«0 10600 1€ .30 126,58 137.30
LETE R TRSEC A D TRSDA (STMI) = C.0C 86.50
SLLECT 1=5 (1=INIT+CONST, 2=ACUM LOSS, 3=SC5) 1

EANTER INITIAL LOSSCYv), LONSTANT LUSS (IN/HR) = 1640 L1l

.0




THIS PAGE IS BEST QUALITY PRACTICABLE
FROM COPY FURNISHED 10 DDC i

SELECT 1-¢ (1=TIME INTL,¢=UNIT HoS=RAIN,G=RUNCFF,5=PNT,"G=STOF) 4
CMTEK A TITLE PLEFSE - NEVERSINK PMF
chTER STRTW,QKCSN,AND RYTNR = 186.00 18¢.0C 1.00
PR MIN KATN LOSS EXCESS UNTIT HG RECSN FLCw
3 0 ¢.06 0.06 0.CO0 224 ¢ . 109. 169.
6 6 G.06 0.06 6,00 623¢c. 189. 186.
9 0 C.26 0.24 0.00 €15¢. 189. 189.
12 G Ledbd U.dl E€.GU 94 ¢ . 1¢¢. 189,
19 G B.82 0.55 @.27 1064 . 166, 794,
1o 6 1.66 U530 1.36 3&9., 189. 4922.
21 6 G6.09 0.9 @0.08 140. 189. 18335
ch g B89 0G99 Gt 54 . 1&¢, G255,
c? 6 6.4 0.30 0.1 1¢9. 4724,
30 L L.4e7 0.0 0.1 1cS. 2673.
33 0 164 030 1.34 186. S118.
) b V.68 0,50 1.3 189 . 1275¢6.
29 G S35 0.50 5.26 169 29069.
42 G 117.2y 0.:0 10.99 1¢6. 69588 .
45 € G.62 0.3 0.352 189. 1072¢7.
L& ( b.6e B0 G.32 1¢9. 87663.
51 G (.02 0.2 C.00 16%. L2791,
9 g 0.82 0.2 €.00 169 1707y.
57 G G070 007 606 189. 6508.
(A 6 BJUE Uil Gl 1&ES . 2455,
o G 0,26 0.246 C.CO 185 . G16.
(45 E (69 030 Gad% 1L9. c76.
69 0 6.5 0.3 @.68 1&9. 13%C.
(¢ w Gae3 U.uS Gl TES . 1355
75 1 1&9. 748.
to { 159, 361.
¢ 0 1&9. 262.
cb v 186¢. 216.
rd ( 166. 169.
U ( 1ey. &S
$3 i 1&9. 189.

TCTAL cb.é 4,81 21.01 Kt FEIG e G2 TAGT .




SELECT ¥-6

CELECT 1-¢ (1=TIMt
tnTER DKAINAGE

(1=Tlmt
ITNTER TImE INTERVAL (MIW)=

Akt A

(SuM}i)

THISPAGEISBESTQUALITYPRACTICABLE

S e &
FROM COrY FURNISHED TU DLC ___or

SLLECT 1=35 (1=INPUT UH, ¢=CLARK,_35=SNYDER ) 3
LATER SNYDEKS CP AND TP

tNTER INLITIAL EST.

il

4 K2
4.88
4.97
505
S
5.14
5.16
S.15
S5el?
S «¥6

SELECT 1=6
chTER RATIC
SeLECT 1-3 ( 1=RAIN,
INVEX KAINFALL
CATEK ROSRTIZ,KCA4shaE,RICPRYE
tnTbk TRSPC AnD TREDA
SELECT 1-3 (1=IN1T+CONST.,

.NTER FPMS

cp

U248
C.>83
0..0¢
0.613
G615
0.516
G.c.lo
0.620
Cen13
0.n~21

(1=TIME INTLZ=UNIT Hs,2=RAIN,4&=RIL

TE

5 a6
S .9¢
6,25
6.43
6.55
6 .62
6,62
6.69
6.69
6.69

IMPERVIUVUS

Z=St S,

thTER INITIAL LOSS(IN),

SELEECT 1-=6
thTER A TITLH
LANTLR STKTWsURCSN,AND KTICK

nk Ml

N
0
0
C

I ol o SN SRS of

RAIP
680
0.0¢
Uolb

(1=T1mE

PLEnSE

LOSS
0.C6
0.Cé
Uoch

EXCESS
.G
0.CUL
sl

(Stm1)

(I'RS) =
CLARKS TO & (1RS)

R

3.65
3.40
3.30
3.24
3.19
3.14
3.10
S0
3.07
3107

3=PMS )
(IN) =

2=ACUM LUSS,

=

UNIT HG
261%.
6937.
6Gel.

C.6¢
(C=DEFALLT)=

1el O

1.6 .GL

FECS! FLOW
189. 189,
1 189
kel ey

110 .80

0.00 &9.
3=5C53) 1
CONSTANT LOSSC(IN/HK) = 1

IMT,2=UNIT HseS5=RAINL,4=RU FF,95=PNT,'6=STUF) 1
18C.
INTA2=UNIT Ho3=KAINA4=RUCFF,5=PNT,'6=STOP) 2

9,20
0.00 c.0c

CFFs5=FNT,"'6=STOP) 5

126,50 131.30

50

.00 410

INT,2=UNIT H,2=RAIN,GL=Rl (CFF,5=FNT,'6=STOF) 4
NEVERSINK PMF

1.00

.0
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b
27
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33
39
42
45
4o
51
54
57
(0
()
(Y]
ey
72
75
8
&
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c?
S0
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73

TUTAL
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1.66
£+69
C.0v
et
.41
o6&
1.64
a6
11.29
U.62
0.62
¢.02
G.02
C.G7
007
C.24
.69
(.03
€03

6,42

0.24
0.55
0.30
G.09
0.C9
0.30
0.30
G.s0
0.30
0.30
0.30
0.30
0.30
0.02
0.02
u.Ccr
0.07
0.24
0.30
G.C3
0.03

4.51

.00
0.27
1.36
C.Gu
0.CO
0.%1
011
1.54
1.34
S.26
10.99
U.3¢
0.3¢
.00
0.00
0.0C
0.00
0.00
C.19
L.0C
¢.00

21,61

2365,
alé4.
280 .

9¢.
34,
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Wildlife Landlord

’ I ALE woodchuek s a much better hittle pal than aost
folks think he s - provided s home s located where
ke can't paek his paunch with produce. On a ruck

farm he's as welcome as a June frost and within hus

100-vard operating radius he's just about as de ‘ruc-
tive. But a woodchuck on wasteland is a cherubic "cast
specializing in hotel management and with a univiorsity
degree as an air conditioning cngincer. However, 1t our
friend was collcge bred, it must have been a four-year loaf—
for there are few lazier animals.

In the excavating department, the woodchuck has dv:; up
all sorts of honors which not only put him ahead of the ncld
but under it.

i r'A F
They make SR 7’1.—234 2
homes for cottontails AN

For its average 10-pound size, the chunky "chuck is our
most abundant animal. His numbers, however, have been
whittled to the point of virtual climination by persistent
small-bore hunters.

All this is well and good on agricultural lands. But when
the woodchuck is removed from non-crop areas, the cotton-
tail rabbit and such furbcarers as the skunk also suffer.

‘I'he American cottontail, unlike his continental counter-
part, digs no burrow. Nature muffcd that onc, for this nost
popular of all game animals apparcntly is not able to su:vive
high summer heat unless cool retreat is available. Nc ther
can the bunny survive a combination of zero weathe: and
wind. Here’s where the woodchuck hole cnters. So doc the
1abbit. Moreovcr, the "chuck’s burrow provides handy 1 fuge
from many rabbit enemies.

Woodchucks have a common blueprint for their sunsoil
chalcts. Normally, the main entrance, or plunge hole, is
identificd by a gencrous mound of earth. On this the gri zled
proprictors while away the mid-day hours, scratching, sti: tch-
ing and scanning a surprising amount of horizon.

Usually there are one or more other cntrances. No telltale
carthworks mark these and often as not they're well con-
cealed. These not only serve as cscape holes but also t 15
possible they are deliberate ventilators in the woodchuck’s
air conditioning plan. The passageways normally change
course at abrupt angles here and there and terminate in
grass-lined nests the size of a bushel basket. Most burrows
are dug less than four fect below the surfacc.

Woodchucks are not clannish pcople. A pair may occupy a
burrow but most of the vcar one old whistle pig scems to be
the sole proprictor. The voung, normally five, are born in
April, hit the deck in earlv Junc and are kicked out of house
and home in late summer to sct up their own diggings.

The "chuck never feeds for long without snapping upright
to take a gander for cnemics. His cves are plenty sharp and
an old ‘chuck is one of the most difficult to approach of all
animals. What's more, a full grown 'chuck has fcw encmies
except man, for they are ficrce and determined fighters and
never know when they're licked. Young 'chucks, howcver,
are persistently hunted by many predators. Owls seldom

e - T
H'_V,;“;,\"T;;"',.a.'ﬂr, R AT ST

PR

gel a crack at them becausc chucks nmit their activitics
to daylight, unusual among animals.

By late Scptember or carly October, woodchucks are very
f.1. ‘T'hen’s the time they call it a scason and go under-
ground until early spring. They are true hibernators in that
when torpid their body temperature approximates that of the
anaround them. If that air should lut the freezing point,
the woodchuek conld be expected to freeze, too. However,
studhies of hibernation have shown that when that point is
1cached a chemical reaction in the animal’s body apparently
sarves as a kind of alarm clock and the critter wakes up.
Llien the body temperature rises to normal until danger is
passed. Jt 15 unlikely, however, that the woodchuck’s nest
aver approaches the freezing mark. It scems to hold a
constant temperature of around 40° to 50° all winter.

When hibernating, the “chuck is curled in a tight ball

and its respirations mav be slowed to onc every four or five
mmutes. After about 54 months of this sort of thing, the
woodchuck feels some subtle nrge to get going. Out he
comes, often as not when there's still snow on the ground.
\lcantime. of course, he has had to come out anyway Febru-
ai+ 2 for a preliminary survey of the shadow department and
to give oft a few ncwspaper interviews. Everybody knows
that. But otherwise his torpor is uninterrupted for nearly
h.lf the year. His fat serves him well as a backlog to maintain
ti.c low spark of lifc. If he should be dug up during hiberna-
t m, the process of waking is slow. The ’'chuck staggers
4 und as though all four legs were asleep—which they were.
it after 15 or 20 minutes he is as lively as ever. Put him
¢k down a hole and he's soon out cold again.
T'he woodchuck poscs a complex management problem.
Unquestionably he has no place on agricultural lands. But
when he lives on abandoned farms, in the woodlot or on
brushlands, that's something else again.

There’s no question but that his burrow is a lifesaver for
willions of cottontails. That immediatcly should tag him as
the rabbit hunter’s best friend. Also, that burrow is a boon
to the rural boy trapper who annually harvests an estimated
million dollars worth of fur in New York. A large part of
that fur harvest i <kunk. Ask any boy where he sets his
toaps.

On the other hand, the woodchuck is an important source

--burrows have “2
more'n one exit-- v
« sport for an increasing armv of small-bore enthusiasts
v no find in him worthy tests of .narksmanship and stalking - .
ability. For the most part, however, our hero has little ~ ",

chance against a combination of a good scope and a high

velocity cartridge. Persistent woodchuck hunting already | "33

has cleaned out large sections of the countryside. Unfortu-
nately, a lot of 'chuck hunting is done in spring when a
bullseve on an old female mcans taps for her roly-poly young
i the nest. And the hunter thus kills off his future sport.
Incrcasing, also, is the use of the so-called gas bomb for
woodchuck climination. Intelligently used, the gassing
mcthod undoubtedly is the best for necessary mntrofwork.
But it should only be used when "chucks are an actual threat
to agriculturc. It should be remembered that gas is non-
sclective. ‘There's little question but that hundreds of

thousands of cottontails and valuable furbearers have been

thoughtlessly destroyed by its indiscriminate use.

A young woodchuck is good to eat. All of them provide "
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food for thought.
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