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Honovable Brendan T. Byrae

Governor of New Jersev
freaton, NJ o 08621

29 SCP
Dear Governor Byrned
Ilnclosed 18 the Phase 1 Inspection Report tor New Jersey No Name Dam No.
in Sussex County, New Jersey which has been prepared under authorization o
the Dam Inspection Act, Public Law 92-3067. A briet asscssmeat of the da'

condition i1s given in the (ront of the report.

Based  on visual inspection, available records, calculations  oand  pa

operational performance, New Jersey No Name Dam No. 20, a high hasa r
potential siructure, ts judged to be in poor overall condition. The dam ’
spillway is consideved inadequate since 73 percent of the Spillway Dest {

Flood==SDF - would overtop the dam. (The SDF, in this instance, is one ha

ol the Probable Maximum Flood). The decision to consider the spillvg
"inadequate" 1nstead of "seriously inadequate" is based on the determinatio
that dam failure vesulting from overtopping would not signiticantly incveas
the hazard to loss ot lite downstream from the dam from that which woul
exist just betore overtopping failure. To insure adequacy of the structurc, 4
the following actions, as a minimum, are recommended:

a.  The design of an adequate spillway should be accomplished M
qualified professional consultant engaged by the owner using o
sophisticated methods, procedures, and studies within six months from (he
date of approval of this report. Spillway construction should be initiat. |
within calendar ycar 1980. A low level discharge should also be provideld
In the interim, a detailed ecmergency operation plan and warning syste i
should be promptly developed. Alga, during periods of unusually hean
precipitation, around=the-clock surveillance should be provided.

et

h. Within six months from the date ot approval of this report,
cagiacering studies and analyses should be pertorued to:



NAPEN-D
Fonorable Brendan T. Byrne

(1) Determine the most appropriate way to correct the seepay,
problem which is evident in the downstream slope of the dam.

(2) Determine the dam's embankment and foundation condition an
structural stability. This should include test borings to determin

material properties velative to stability and seepage and installation o

observation wells or piczometers to facilitate scepage studies.

d

(3)  Prepare a topographic survey of the dam and produce a detailed

plan and several cross-sections of the dam.

Any remedial measures found necessary should be initiated within calenda
year 1980.

¢.  Within six months from the date of approval of this report ¢

embankment material that has been eroded ftrom the downstream f{ace,

particularly adjacent to the turn in the road, should be replaced wit!
quarry-process stone or gravel. Slopes should be reconstructed with keyin,
and compaction of material to improve stability. Slopes should not b
stecper than 2H:1V and should be protected with riprap ncar the propos.

spillway and on the upstream face.

d.  The following vemedial actions should be completed within one yea:
from the date of approval of this report:

(1) All brush and trees should be removed from the downstream o
upstream slopes to avoid problems which may develop from roots.  Ti.
embankment face should then be seeded to develop a growth of grass [
surface erosion protection.

(2) Form a protected channel downstream of the discharge pon
outlet culvert and rebuild headwalls.

(3) A formalized program of annual inspection of the dam by
cxperienced party should be initiated, wutilizing the standard visual
check-list in this report. Headwater and tatlwater gages should .
installed in the dam, and read during secvere rainstorms and at routin
operating and maintenance visits to the dam. A permanent log should be kepi
of all maintenance and opcrating events of the dam, the lake and the outled
passages. Movement and settlement of the embankment should be monitorc.
regularly by mecans of surveying monuments, and any change in seepage vatc
should be noted and evaluated.

d
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| Honorvable Breadan 1. Byrae

e.  The present discharge culvert should be blocked upon completion o
the spillway, to prevent crosion ot the embankment tace,

A copy of the teport s berng turnished to Mr. Dirk €. Hotwmaw, New Jors.
Department of Environmental Protection, the designated State Office contac
tov this program. Within five days of the date of this letter, a copy wil
also be sent to Congressman James A, Courter of the Thirteenth District.
Under the provision of the Freedom of Iatormation Act, the inspection repotd
will be subject to release by this office, upon request, tive days alter tho
late of this letter.

'
.
1
|

Additional copies of this veport may be obtained trom the National Technica!l
Intormation Services (NTIS), Springfield, Vivginia 22161 at a reasonab!
cost. Please allow tour to six weeks trom the date of this letter for NUis
to have copies of the report available.

An important aspect of the Dam Safety Propram will be the implementation o
the recommendations made as a rvesult of the 1uspection. We accovding!
request  that we be advised of proposed actions taken by the State
implement our recommendations.,

Swacerely,

Al F A

1 Incl JAMES G. TON
As stated Colonel, Corps ol ‘agineers
District Engincer

s

Copies furnished:

Mr. Dirk C. Hofman, P.E., Deputy Director
Division of Water Resources

N.J. Dept. of Environmental Protection
P.0. Box CNO20 |
[renton, NJ 08625 g

Mr. John 0'Dowd, Acting Chief

Rurcau of Flood Plain Management
Division of Water Resources

N.J. Dept. of Environmental Protection
P.0. Box CNO29

Trenton, NJ 08025




NEW JERSEY NO NAME DAM NO. 20 (NJ00472)
CORPS OF ENGINEERS ASSESSMENT OF GENFRAL CONDITIONS

(his dam was ioaspected on 8 May 1979 by Fredevic R. Harrvis Inc. under
contract to the State ot New Jersev. The State, under agreement with
the U.S. Army Engineer District, Philadelphia, had this inspection
pertormed in accordance with the National Dam laspection Act, Public
Law 92-3067.

New Jerscy No Name Dam No.o 20, a high hazard potential structure, is

judged  to be in poor  overall condition. The  dam's  spillway  is
considered 1nadequate  since 73 percent ot the  Spillwav  Design
Flood--SDF would overtop the dam. (The H0F, in this instance, 1is
one half of the Probable Maximum Flood).  The Jdecision to consider the

spillway "inadequate'" 1instead of "seviously inadequate'" is based on

the determination that dam farlure rvesulting from overtoppiug would
not significantly iucrease the hazard to loss of life downstream from
the dam from that which would exist just betore overteopping failure.
To insure adequacy ot the structure, the tollowing actions, as a
minimum, are recommended:

a.  The destign of an adequate spillway should be accomplished by a
qualified professional consultant engaged by the owner using more
sophisticated methods, procedures, and studies within six months from
the date of approval of this report. Spillway construction should be
inttiated within calendar year 1980. A low level discharge should
also be provided. In the interim, a detatled emergency operation plan
and warning system should be promptly developed. Also, during periods
of unusually heavy precipitation, arocund-the-clock surveillance should
be pl‘\‘Vi ded.

b. Within six months from the date of approval of this report,
engineering studies and analyses should be performed to:

(1) Determine the most appropriate way to correct the seepage
problem which 1s evident in the downstream slope of the dam.

(2) Determine the dam's embankmeat and tfoundation condition
and  structural  stability, This should include test  borings to
determine material properties relative to stability and secpage and
installation of observation wells or piezometers to facilitate seepage
studies.

(3)  Prepare a topographic survey of the dam and produce a
detailed plan and severval cross=-sections of the dam.
P

Any  remedial measures  found necessary  should be initiated within
calendar year 1980,




Co Witian sax omonths from the date ot approval of this report the
cmbankment material that has been ecvoded from the downstream face,
particularly adjacent to the turn 1a the road, should be replaced with
Quatrry-process stone o gravel.  Slopes should be veconstructed with
Keviag and compaction ot material to improve stability. Slopes should
aot be steeper than M1V and should be protected with riprap near the
proposed spillway and on the upstream tace.

d. The tollowing remedial actions should be completed within one
vear from the date ot approval of this report:

(1) Al brush and trees should be removed from the downstream
and upstream slopes to avoid problems which may develop from roots.
The embankment face should then be seeded to develop 8 growth of grass
tor surface erosion protection.

() Form a protected channel downstream of the discharge pond
outlet culvert and rebuild headwalls,

(3) A tormalized program of annual inspection of the dam by
wooexperienced  party should be initiated, utilizing the standard
visual check-list 1n this report. Headwater and  tailwater gages
shoald be nstalled 1o the dam, and read during severe rainstorms and
at routine operating and maintenance visits to the dam. A permanent
Log should be Kept of all maintenance and operating events of the dam,
the lake and the outlet passages.  Movement and settlement of the
embankment  should  be monttored rvepularly by means  of surveving
monuments, and  any  chanpge an o seepage  rates  should be noted and
cvaluated.,

e. The  present  discharge  culvert  should be  blocked upon
completion of the spillway, to preveat erosion of the embankment face.

v ey,

| APPROVED: - oo e .«) { ,%-‘
I8 AMES G. TGN~

Colonel, Corps of Fngincers
District Engineer

DATE: & J,;, i/ij

L




PHASE I INSPECTION REPORT

NATIONAL DAM SAFETY PROGRAM

Name of Dam: New Jersey No Name No. 20, I.D. NJO0Q0472
State Located: New Jersey

County Located: Sussex County

Stream: Tributary to Black Creek

Date of Inspectijon: May 8, 1979

Assessment of General Condition

New Jersey No Name No. 20 Dam is an earth-fill road embankment approxi-
mately 31 feet high and 1,220 feet in overall length. The dam is in
poor overall condition. There 1s extensive seepage through the down-
stream face of the embankment, which has led to back erosion and very
soft conditions at the toe. The dam embankment is very poorly defined
and has no formal spillway; only a 27 inch diameter discharge culvert,
Tree growth on the downstream face is very heavy. The hazard potential
is rated "high."

The safety of New Jersey No Name No. 20 Dam is considered questionable
in view of its lack of discharge capacity to pass one-half of the PMF
without overtopping the dam. The discharge is capable of passing a
flood equal to 36% of the PMF and is assessed as "inadequate."

As present, the engineering data available is not sufficient to make
a definitive statement on the stability of the dam.

The following actions are recommended, along with a timetable for their
completion.

1. Establish a flood-warning system for the Playboy Club downstream
and for users of Route 517 within 3 months.

2. Carry out a more precise hydrologic and hydraulic analysi
dam within three months, to determine the need and type of miti-
gating measures necessary. Conduct a study and design of a spill-
way capable of passing a flow of 1/2 PMF.

3. Conduct studies within 3 months to determine the most appropriate
way to correct the seepage problem which is evident in the down-
stream slope of the dam.




4. 1Install observation wells or piezometers in the downstream embank-
ment, and log the borings to determine engineering properties of
the dam fill and foundation material. This program and a stability
analysis based on the findings should be commenced within 3 months.

S. Conduct a complete topographic survey of the dam area within 3
months, in order to develop a detailed plan and several cross
sections of the dam.

-~

6. Construct a formal concrete spillway for the dam based on the
udies made, within 12 months. The spillway should provide for
a low-level outlet, a bridge and a trash screen, and for head-

water and tailwater gages.

o
st

. Construct or install, within & months, a suitable form of cutoff
or impervious wall as determined by the recommended study.

8. Replace embankment material that has been eroded from the down-
stream face, giving slopes no steeper than 2H:1V. Rip-rap pro-
tection should be provided on the upstream face and the work
should be completed within & months.

9. Remove trees and vegetation from the embankment and seed exposed
faces with grass within 12 months.

Furthermore, while of a less urgent nature, the following additional
action is recommended and should be carried out within a reasonable
period of time.

1. A program should be developed to monitor the seepage through the
dam. Depending on the information provided, the need for correc-
tive measures can be considered and, 1f necessary, undertaken.

2. Block off the 27 inch diameter discharge culvert after completion
of the new spillway.

3. Rebuild the headwalls of the 5 foot diameter discharge culvert,
and provide slope protection on the downstream face below the
culvert.

4. A program of annual inspection and maintenance should be initiated.
This should include lowering the lake, and updating the operation
and maintenance log. Movement and settlement of the embankment
should also be monitored by means of surveying monuments.

(P

Anthony G. Posch, F.

t1

AGP/REJ:cc
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PHASE I INSPECTION REPORT

NATIONAL DAM SAFETY PROGRAM

NEW JERSEY NO NAME NO. 20 DAM

SECTION 1: PROJECT INFORMATION

General
Authority

The National Dam Inspection Act (Public Law 92-367, 1972) provides
for the National Inventory and Inspection Program by the U.S. Army
Corps of Engineers. This inspection was made in accordance with
this authority under Contract C-FPM No. 35 with the State of New
Jersey who, in turn, is contracted to the Philadelphia District of
the Corps of Engineers.

Purpose of Inspection

The visual inspection of N. J. No Name No. 20 Dam was made on

May 8, 1979. The purpose of the inspection was to make a general
assessment as to the structural integrity and operational adequacy
of the dam embankment and its appurtenant structures.

Scope of Report

This report summarizes available pertinent data relating to the
project, presents a summary of visual observations made during the
field inspection, an evaluation of hydrologic and hydraulic con-
ditions at the site, an evaluation as to the structural adequacy

of the various project features, and assesses the general condition
of the dam with respect to safety.

Description of Project

Description of Dam and Appurtenances

N. J. No Name No. 20 Dam is a poorly defined earth embankment,
approximately 31 feet high, founded on sedimentary rock. Pleasant
Valley Road a, 2-lane paved road, forms the crest of the dam and
the overall length of the dam is 1,220 feet. The dam does not
have a spillway. It is drained by a 27 irch diameter reinforced
concrete outlet pipe, which discharges into a small pond to the
left of the lake. The discharge pond is drained by a 5 foot
diameter corrugated metal culvert, which discharges directly onto
the downstream embankment face. The discharge pond performs no
specific function other than its use for recreational fishing.




Location

N. J. No Name No. 20 Dam is located on Pleasant Valley Lake in
the Township of Vernon, Sussex County, New Jersey. It is acces-
sible by means of Pleasant Valley Road off Route 94.

Size and Hazard Classification

N. J. No Name No. 20 Dam has a structural height of 31 feet and a
reservoir storage of 362 acre-feet. Since its storage is less
than 1,000 acre-feet and its height is less than 40 feet, it is
classified in the dam size category as being “small." A hazard
potential classification of "high" has been assigned to the dam
on the basis that failure would result in excessive damage to

the road and overhead electric cables across the dam and to down-
stream property, including Route 517 and the Playboy Club at
Great Gorge. Because the lake is used for recreational purposes,
and because the Playboy Club is densely populated at all hours,
the possibility exists of the loss of more than a few lives in
the event of dam failure. There are no inhabitable buildings

in the flood-path other than those mentioned.

Ownership
New Jersey No Name No. 20 Dam is owned by:
Baldwine Enterprises
Vernon Realty
P. O. Box 307
Vernon, NJ 07462
(201) 764-4055
Attention: Mr. Robert Baldwine

Purpose

New Jersey No Name No. 20 Dam is presently used for recreational
purposes only.

Design and Construction History

The present embankment was built over a smaller embankment. The
construction date is not known. The present embankment was built
up in the early 1950's and the road was paved over in 1971. How-
ever, no drawings or calculations pertaininag to the embankment
are known to exist.

Normal Operational Procedures

Water from the lake discharges primarily through the unregulated

hl
-




concrete culvert under the road. Approximately 3 cfs of

Seepage passes through the dam. In the event of heavy rainfall
the discharge culvert is prone to blockage with debris as the
lake rises, and the owner undertakes the clearing of debris only
when the water appears likely to overflow the road.

No maintenance of the dam, other than for recreational enhancement,
is known to have taken place.

23 Pertinent Data

a. Drainage Area: 0.25 square miles

b. Discharge at Dam Site

Maximum known flood at dam site: Over road.
Total discharge pipe capacity at 80 cfs |
elevation of top of dam: (el. 563")

¢c. Elevation (Feet above MSI,) |

Top of dam: 563"
Pipe invert: 560.7°
Maximum pool design surcharge (SDF): 563.04"
Streambed at centerline of dam: 531.6"
Maximum tailwater: 532' (estimate)

d. Reservoir
Length of maximum pool: 4,500" +
Length of recreation pool: 3500 +

e. Storage (Acre-feet)

Recreation pool: 362
Design surcharge (SDF): 451
Top of dam: 449

f. Reservoir Surface (Acres)

Top of dam: 43.2 (estimate)




Maximum pool: 43.5 (estimate)
Recreation pool: 36.1
g. Dam

Type: Earth embankment
Length: 1,218°
Height: 31.4'
Top width: 40" ¥
Side Slopes - Upstream: 2H:1V

~ Downstream: 2H:1v
Zoning: Not known.
Impervious core: Assumed none.
Cutoff: None.
Grout curtain: None.

h. Diversion and Regulating Tunnel

N/A
1a SEillwax
N/A

e Regulating Outlets

Low-level outlet: None.
Controls: None.
Emergency gate: None.
Outlet: 27" diameter concrete

culvert, unregulated.




SECTICN 2 INGINEZRING ZaTx
4.3 Sesign
No drawings sr ccmputacic
could be found. Yo data
“echnical data is arailaclas

No engineering data concerning the speration 5f the Zam and reserwoir

are enown 5 axiss

2.4 Evaluation

a. Availability
The availability of engineering da%ta is extremely poor. No data
pertaining to the dam is known to exist and it appears that the
dam was never formally designed, but rather gradually built up

over “he years.

b. Adequacy

m
i
O
[oR
]
s J

The engineering data was insuf t to perform even an aprprox- .
imate computation of the dam's stability. A preliminary assessment
the

of the dam could be carried out with +=he data obtained in
field.

X

c. Validity

Mot applicable.
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sedimentary rock, covered with trees. The slopes continue into
the lake for most of the rim, except for a 500 foot long flat
recreation area by the left of the dam. The depth at lake center
is estimated to be 25 feet and sedimentation is negligible. The
lake sides are developed for residential use; the lake is widely
used for boating and fishing.

Downstream Channel

The downstream slopes and stream are difficult to assess and define
due to heavy tree and brush growth. Many dead trees are across the
channel. Downstream of the dam is the Playboy Club, car park and

a recreational area within the flood path. Route 517 passes over
the stream.

.
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SECTION 4: OPERATIONAL PROCEDURES

4.1 Procedures

New Jersey No Name No. 20 Dam is used to impound water for recreation
activities only. No operational procedures are known to exist, except
for periodic unblocking of the discharge culvert.

4.2 Maintenance of the Dam

No maintenance of the dam on a regular basis is known to occur. Re-
creational facilities are periodically maintained, and the road resurfaced.

4.3 Maintenance of Operating Facilities

No operating facilities exist.
4.4 Evaluation

The present procedures are not conducive to satisfactory operation of
the dam. The level of maintenance is particularly poor, and should

be amended by substantial initial repairs followed by a program of reg-
ular inspection and maintenance.
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5.1

SECTION 5: HYDRAULIC/HYDROLOGIC

Evaluation of Features

Design

The drainage area above New Jersey No Name No.20 Dam is approx-
imately 0.25 square miles. A drainage map of the watershed of the
dam site is presented on plate 1, Appendix D.

The topography within the basin is steeply sloped. Elevations
range from approximately 960 feet above MSL at the west end of

the watershed to about 560 feet at the dam site. Land use pat-
terns within the watershed are mostly wooded and partly residential
development.

The evaluation of the hydraulic and hydrologic features of the lake
was based on criteria set forth in the Corps Guidelines and addi-
tional guidance provided by the Philadelphia District, Corps of
Engineers. The SDF for the dam falls in a range of 1/2 PMF to PMF.
In this case, the low end of the range, 1/2 PMF, is chosen since
the factors used to select size and hazard classification are on
the low-side of their respective ranges.

The probable maximum flood (PMF) was calculated from the probable
maximum precipatation using Hydrometeorological Report No. 33 with
standard reductior. factors. Due to the small drainage area, the
SCS triangular hydrograph transformed into a curvilinear hydrograph
was adopted for developing the unit hydrography, with the aid of

the HECl-DB Flood Hydrograph Computer program.

Initial and infiltration loss rates, using SCS procedures, were
applied to the probable Maximum Precipitation to obtain rainfall
excesses. The rainfall excesses were applied to the unit hydro-
graph to obtain the various ratios of PMF utilizing program HEC1-DB.

The SDF peak inflow calculated for New Jersey No Name No, 20 Dam
is 367 cfs. This value is drived from the 1/2 PMF, and results in
over-topping of the dam.

The stage-outflow relation for the discharge pipe was determined
manually, upon consideration of field notes and photographs.

The reservoir stage-storage capacity relationship was computed
directly by the conic method, utilizing the HEC1-DB program. The
conic method assumes that the reservoir capacity resembles a series
of vertically stacked cones. The reservoir surface areas at var-
ious elevations were measured by planimeters from U.S.G.S. Quadrangle
topographic maps. Reservoir storage capacity included surcharge
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levels exceeding the top of the dam.

A breach analysis indicates that the stage of the stream where it
crosses Route 517 is 2 feet higher, due to dam failure from over-
topping, than it would be without failure. This is likely to
jeopardize the well-traveled road and to increase the potential

for loss of life downstream, but not significantly more than
without failure. The discharge facility is thus rated "inadeguate."

There is no low-level outlet and thus no drawdown calculations
were made.

b. Experience Data

No records of reservoir stage or spillway discharge are maintained
for this site. However, it is known that the dam was overtopped
following a flood in 1971. The one discharge culvert is known to
be easily blocked when the lake rises.

c. Visual Observation

The valley below the dam is densely covered with trees and brush
and has steep (1.5H:1V) sides. Downstream is the Playboy Club,

a car park and a recreational area, and a well travelled road.
The presence of these occupied areas confirms the “high" hazard
potential of the dam. The slopes around the lake are covered with
trees and in one area a beach, but do not appear to be unstable.

d. Overtopping Potential

A storm of magnitude equivalent to the SDF would cause overtopping
of the dam to a height of .04 feet, provided the discharge culvert
is not blocked. Computations indicate that the dam can pass ap-
proximately 36% of the PMF without overtopping the dam crest.

Since one half the PMF is the minimum Spillway Design Flood (SDF)
for this dam, according to the Recommended Guidelines for Safety
Inspection of Dams by the Corps of Engineers, the discharge cap-
acity of New Jersey No Name No. 20 Dam is assessed as "inadequate."

10




SECTION 6: STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a. Visual Observations

At the time of the inspection, the condition of the dam gave rise
to concern about its stability and adequacy to perform its pre-
sent function. The seepage observed through the embankment in-
dicates poor maintenance, and improper construction and presents
the greatest potential threat to stability. The extent of erosion,
the lack of a spillway, the heavy growth of large trees and the
poor toe drainage combine to present a hazardous situation with
regard to stability.

b. Design and Construction Data

No design computations were uncovered during the report prepara-
tion phase. No foundation or embankment soil parameters, nor
drawings of the dam or any relevant data are available to carry
out stability computations for the dam.

¢. Operating Records

No operating records are available relating to the stability of
the dam.

d. Post Construction Changes

The present embankment was built up from an original embankment
in the early 1950's and the road was paved in 1971. The road has
not been paved since then. Most of the seepage appeared to be
coming from between the original and 1950 construction.

e. Static Stability

A static stability analysis was not performed for New Jersey No
Name No. 20 Dam because the lack of data on which to base assump-
tions of material properties and embankment cross-sections might
produce misleading results. The recommended remedial actions must
be implemented in order to decrease the risk of local failure,

and the present static stability is regarded as questiocnable.

f. Seismic Stability

The dam is located in Seismic Zone 1, as defined in Recommended
Guidelines for Safety Inspection of Dams, prepared by the Corps
of Engineers. In general, projects located in Seismic Zone 0,
1 and 2 may be assumed to present no hazard from earthquake,

L1l




atisfactory and
Until the last two conditions
must be considereq question-

conventional safety margins exist.

are confirmed, the seismic stability
able.
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SECTION 7: ASSESSMENT/REMEDIAL MEASURES

Dam Assessment

Safety

The dam has been inspected visually and a review has been made
of the available engineering data. This assessment is subject
to the limitations inherent in the visual inspection procedures
stipulated by the Corps of Engineers for a Phase I report, and
in the extreme lack of engineering data.

The safety of New Jersey No Name No. 20 Dam is in question be-
cause the dam does not have adequate discharge capacity to pass
the PMF or even one-half of the PMF without overtopping. The
dam's present discharge capacity is only about 36% of the PMF,
provided the discharge pipe does not block.

No definitive statement pertaining to the safety of the embank-
ment can be made without acquisition of embankment and foundation
material engineering properties. However, the dam exhibits con-
siderable seepage, and the possibility of failure may exist,
particularly in the event of overtopping or of seismic excitation.

Adequacy of Information

The information uncovered was adequate to perform hydrologic and
hydraulic computations. The data was insufficient to perform even
an approximate computation of the dam's stability. A preliminary
assessment of the dam could be made by visual observation only.

Urgency

All studies and design should be performed by an engineer qualified
in the design and construction of dams.

Design and studies for a formal spillway with a discharge capacity
capable of passing the SDF should be undertaken within 3 months.
The spillway should protect the embankment from erosion to a point
beyond the toe, and it should be assumed that the present culvert
will be closed off.

Conduct studies within 3 months to determine the most appropriate
way to correct the seepage problem which is evident in the downstream
slope of the dam.

Observation wells or piezometers should be installed in the down-
stream embankment to determine the location of the phreatic surface.
The borings should be logged according to the Unified Soil Class-
ification system by qualified personnel and samples taken to deter-

13
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mine the values of pertinent soil parameters for stability analyses
A in accordance with Chapter 4.4 of the Corps Guidelines. This work
should be commenced within 3 months.

A complete topographic survey of the dam area should be made
| within 3 months, in order to develop a detailed plan and several
; cross-sections of the dam.

7.2 Remedial Measures

a. Provision of a Spillway

An adequate spillway should be constructed to take the SDF, within

12 months. Adequate embankment protection must be provided.

The present discharge culvert should be blocked upon completion

of the spillway, to prevent erosion of the embankment face.

Construction should also allow for a low-level discharge. |

b. Other Remedial Measures

Sl

1. Construct or install within 6 months, a suitable form of
cutoff or impervious wall as determined by the above-recom-
mended study.

2. The embankment material that has been eroded from the down-
stream face, particularly adjacent to the turn in the road,
should be replaced with quarry-process stone or gravel. Slopes
should be reconstructed with keying and compaction of material
to improve stability. Slopes should not be steeper than 2H:1V
and should be protected with rip-rap near the proposed spillway
and on the upstream face. This work should be undertaken within
six months.

3. All brush and trees should be removed from the downstream and
upstream slopes to avoid problems which may develop from roots.
The embankment face should than be seeded to develop a growth
of grass for surface erosion protection. This program should
be completed within 12 months.

4. Form a protected channel downstream of the discharge pond
outlet culvert and rebuild headwalls within 12 months.

c. Recommendations

1. Provide a flood-warning system for the Playboy Club and for
traffic on Route 517 within 3 months.

2. A program should be developed to monitor the seepage through
and under the dam. Depending on the information provided, the
need for corrective measures can be considered and, if necessary,
undertaken.

14
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d. O&M Procedures

+ iy

A formalized program of annual inspection of the dam by an exper-
| ienced party should be initiated, utilizing the standard visual
check list in this report. Headwater and tailwater gages should
be installed in the dam, and read during severe rain storms
and at routine operating and maintenance visits to the dam. a
permanent log should be kept of all maintenance and operating
events of the dam, the lake and the outlet Passages. Movement
and settlement of the embankment should be monitored regularly
by means of surveying monuments, and any change in seepage rates
should be noted and evaluated.

15
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APPENDIX B

PHOTOGRAPHS

(Taken on May 8, 1979)




[ N. J. No Name 20 Dam

Photo No. 1 - View of Pleasant Valley Lake and dam from the left.

Photo No. 2 - View of the crest of the embankment (Pleasant Valley
Road), from the flat recreation area.
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N. J. No Name 20 Dam

2

Photo No. 3 - View of Pleasant Valley Road looking to the right. Note

the crack in the pavement and the trees on the upstream slope of the
embankment.

Photo No. 4 - View of the drainage pond to the left of the lake. Note

the 5' Armco discharge culvert in the background and the 27" inlet from
Pleasant Valley Lake on the right.
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N. J. No Name 20 Dam

Photo No. 5 - View of 27" diameter concrete outlet from Pleasant Valley
Lake. This is the only drainage structure from the lake.

Photo No. 6 - Detail of the 27" diameter outlet discharging into the
pond. Note the deteriorated condition. No flow was occurring at the
inspection.
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Photo No. 7 - View of 5 foot diameter Armco discharge culvert from the

pond. Note deteriorated and cracked headwall. Headwall at other end

has partly collapsed. The culvert drains directly onto the embankment
face.

Photo No. 8 - View of observation well approximately 20' below the em-
bankment crest. Note discolored seepage in the surrounding area.
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N. J. No Name 20 Dam

Photo No. 9 - Typical view of seepage along the downstream face of
the embankment.

Photo No. 10 - View of washed out area on the downstream face at the
turn in the road. Note fallen trees and debris in the area.




N. J. No Name 20 Dam

Photo No. 11 - View of reservoir looking upstream. Pleasant Valley
Road continues to the right of the wooded headland in the middle

distance (behind raft). Note the steep wooded slopes and the lakeside
houses. : L

A e e st

Photo No. 12 - View of ill-defined downstream channel. Note heavy tree
and brush growth.
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SUMMARY OF ENGINEERING DATA




CHECK LIST
HYDROLOGIC AND HYDRAULIC DATA
ENGINEERING DATA

Name of Dam:

New Jersey No Name No. 20 Dam

Drainage Area Characteristics: Steeply sloped, wooded and minor residential.

Elevation Top Normal Pool (Storage Capacity): 560.7' MSL (362 acre-feet)

Elevation Top Flood Control Pool (Storage Capacity): N/A

Elevation Maximum Design Pool:

563.04' MSL (451 acre-feet)

Elevation Top Dam:

563' MSL (449 acre-feet)

SPILLWAY CREST

a. Elevation N.2

b. Type N/A

c. Width N/A

d. Length N/A

e. Location Spillover N/A

£. No. and Type of Gates N/A

OUTLET WORK

a. Type 27" diameter concrete pipe.

b. Location

IInder road, upstream section of dam,

¢. Entrance Inverts

560.70"' MSL

d. Exit Inverts

5565.12"' MSL

e. Emergency Draindown Facilities
HYDROMETEOROLOGICAL GAGES

a. Type

None.

b. Location

None.

¢c. Records

None.

MAXIMUM NON-DAMAGING DISCHARGE

80 cfs
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HYDROLOGIC COMPUTATIONS
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1.01 21,00 846 «00 «00 «00 3. 0,00 0,00 180 o064 02 W02 4, |
1.00 21,15 85 «00 00 00 3. 0,00 0.00 181 o064 <02 02 41,

1.00 21,30 86 «00 «00 «00 3. 0.00 0,00 182 «04 02 «02 38, 3
1,00 21,45 a7 «00 «00 «00 2e 0,00 0.00 183 «04 .02 02 36.

1.01 22,00 1] «00 «00 «00 2. 0,00 0.00 164 «06 02 02 33,

1.01 22,15 a9 «00 «00 «00 2 0,00 0.00 185 o064 02 «02 . g
1.01 22,30 90 «00 «00 «00 2. 0.00 0.00 186 006 02 «02 29. |
101 22,45 91 «00 «00 «00 2¢ 0,00 0.00 187 o064 02 02 7. |
1.01 23.00 92 _ 400 _ .00 «00 24 0,00 0,00 188 004 02 02 25, A
1.01 23,15 93 «00 «00 00 2. 0,00 0,00 189 o04 02 «02 24, ]
1e01 23,30 9s «00 00 «00 le 0,00 0.00 190 06 .02 «02 22. |
1,01 23.4% 95 «00 «00 «00 le 0,00 0,00 191 04 «02 02 2l, |
1.02 0.00 96 «00 00 «00 le 0,00 0,00 192 006 <02 02 19, |

SUN 25.17 21,51 3.66 14752, 3
( 639,01 5460)( 9301 417,73

PEAK 6~HOUR 24=-HOUR T2=HOUR TOTAL VOLUME - |

CFS 1820, 508, 149, 7. 14756,
CMS 52, 16, 4, 2. 418,

INCHES 18.90 22.13 22,88 22.88 e |
MM 479,94 562423 581,08 581.08

AC-FT 252, 295, 305. 305,

THOUS CU M 3ll. 364, 376, 376, |

s ot T T s &
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OPERATION

HYDRUGRAPH AT

ROUTED TO

ROUTED TO

PEAK FLOW AND STURAGE (END UF PERIOD) SUMMARY FOR MULTIPLE PLAN=RATIO ECUNOMIC COMPUTATIUNS

STATION

RES.

Dan
(

REACH])
(

FLOWS IN CUHIC FEET PLR SECOND (CUWIC METERS PER SECOND)
AREA IN SQUARE MILES (SQUARE KILOMETERS)

RATIOS APPLIED TO FLOWS
AREA PLAN HATIO 1 RATIO 2 RATIO 3 RATIO 4 RATIO S

«50 o400 «30 20 el0

25 1 910. 128, 5S¢0, 364, 182,

«65) ( 25. 71 ( 20.62) ¢ 15.46) ( 10,310 ¢ 5,18 ¢
25 1 o7, 100, 6l 42, 21,

«65) ( 10,391 ¢( 2.85) ¢ I PRLIK] 14190 ¢ 60} 1
25 ] 334, 100, 6le 42, 21,

«65) ( 9.46) ( 2.82)¢( 1700 1,190 ¢ 0600 (

SUMMARY OF DAM SAFETY ANALYSIS

—!

S Tr——rey |




PLAN ] cccecccccscccee

ELEVATION
STURAGE
QUTFLOW
.
RATIO MAX 1MUM
OF RESERVOIR
PMF WeSoELEV
50 563,04
040 562.96
i «30 562.41
20 561.86
«10 561.29

)

;e

,———T

! 00000000000000000000000RNRRRRRARY
~ - FLOOD HYDROGRAPH PACKAGE (HEC=])

INITIAL VALVE

56

MAX IMUM
DEPTH
OVER DAM

04
0.00
0.00
0.00
0.00

RaTlO

50
«40
«30
20
10

0,70
362
0.

]
S

PLAN

AX IMUM
TORAGE
AC-FT

451,
447,
426,
405,
383.

MAX IMUM
FLOWSCFS

33,
100,
61,
a2,
21,

SPILLWAY CHEST TOP OF DAM
560,70 563400
362, 449,

0. 232,
MAXIMUM  DURATION TIME OF
OUTFLON  OVER TOP  MAX OUTFLOW

CFS HOURS HOURS
367, 50 40,25
100. 0.00 42,25

61, 0.00 42,25
62, 0,00 62,25
21, 0,00 42,25

STATION REACH]

MAX IMUM
STAGEFT

al2,7
470,9
470.6
470,46
470.2

TIME
HOURS

40,50
42,25
42,25
42,25
42.25

TINE OF
FAILURE
HOURS

0.00
0.00
0.00
0.00
0.00

—
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FLOOD HYUROGRAPH PACKAGE (HFEC=1)

DAM SAFETY VERSION

JULY 1978

LAST MUDIFICATION 26 FEB 79

G000 00RN0RNN0GRRNNRRRRNRNRONRES

Al NeJe DAM INSPECTION

A2 NeJd NO NAME NO, 20

Al DAM BREAK ANALYSIS

] 100 0 - 1S [ ] 0 [}
Bl 5

J 1 1 1

Jl 5

K 0 RES,

Kl LOCAL INFLOW

L 1] 25 25

P 0 22 112 123 132 143
T

we %13

X -] =0.05 2

K 1 DAM

Kl ROUTING THROUGH LAM

Y 1 1

Yl 1

Y4 56047 561.8 562,95 564 566 568
Y5 0 40 80 3276 16219 34556
SA 0 36.1 81 99.8

£ 13 530 Sel 5080 600

$8$560.70

30 563

8 S00 0 560,7 1 562.95 563,01
K 1 REACH]

Kl CHANNEL ROUTING MOV, PULSe REACH 1

\ ] 1 1

Yl 1

Yé 10 «05 ol0 470 519 2000
Y7 0 520 450 520 700 480
Y7 800 480 1078 500 1200 520
K 99

=560,70
570
57000

«025
745

470

a i 3
0 ° 1
3
]
«02 _
1
: =
750 aT0 3




RS e il

o

S LR

\ .
PREVIEW OF SEQUENCE OF STREAM NETWORK CALCULATIONS &
HUNUFF HYOROGRAPH AT RES.
ROUTE HYDROGRAPH 10 DAM
- RUUTE HYORUGRAPH TO HEACH1 3
¥ END OF NETWORK
|
| s
!
A
i 4
i
{
i
l -
]
\
1
'
H
E}— - - —
1
1
. .
{
)
i .
{
'
, -
1
1
[l - 3
[
| 3
]
1
i =
i
i
i 4
1
3
i E
]
| 4
1
\
|
|
y
\ 4
)
A
< F
! o ' ¢
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FLOOL HYDROGRAPH PACKAGE (HEC=1)

UAM SAFETY VEHSION JuLy 1978
LAST MODIFICATION 26 FEB 79

9......9.....l.'................ "‘1
RUN DATE® 79/06/10.
TIMES 10.45.35, ]
NoJe DAM INSPECTIUN 7
NeoJ NO NAME NO, 20
DAM BREAK ANALYSIS
JOB SPECIFICATION
NG NHR NMIN 10AY IHR ININ METRC IPLY I1PRY NSTAN
100 [} 1s 0 0 0 0 0 0 0
JOPER NWT  LROPT  TRACE
5 0 [} 0
MULTI=PLAN ANALYSES TO BE PERFORMED E:
NPLAN= ) NRT[O= ) LRTIO= 1
RTIOS= «50
S8s0tnenee atessstsey tsatassene Saantacnes esssasetan -
SUB-AKREA RUNOFF COMPUTATION
-
LOCAL INFLUNW
ISTAU  ICUMP  IECON  ITAPE  JPLT JPRT  INAME ISTAGE  1AUTO g
RES. 0 0 0 0 0 1 0 0
HYDROGRAPH DATA g
IHY0O IUHG  TAREA SNAP  TRSDA  TRSPC RATIO ISNOW  ISAME  LOCAL
1 1 .25 0.00 .25 0.00 0,000 0 0 0
PRECIP DATA 3
SPFE PHS He n12 R24 R4S RT2 R96
0.00 22,00 112,00 123400 132,00 143,00 0,00 0.00
TRSPC COMPUTED 8Y THE PRUGHAM 1S ,800
LOSS DATA
LROPT STRKR  OLTKR  RTIOL ERAIN STRKS RTIOK  STRTL  CNSTL  ALSMX  RTIMP
0 0.00 0,00 l.00 0.00 0,00 1.00 1,00 10 0,00 W02
1
UNIT HYORUGRAPH DATA
s 0,00 CPs .54 NTA® 0
RECESSION OATA
STRTuU= =100 WURCSN= =05 RTIOR= 2,00
TC INCHEASED TO TRHR OF  +25
N INCREASED TO MINIMUM OF 0.5
CLANK DIU NOT CONVERGE TO GIVEN SNYDER CUEFFICIENTS
APPROXIMATE CLARK CUEFFICIENTS FROM GIVEN SNYDER CP AND TP AKE TC= 1,00 AND R= 50 INTERVALS i
UNIT HYDROGRAPH 2 ENU=OF~PERIUD URDINATES, LAG= +20 HOURSe CP= .50 VOL= 1,00
323, 323.
[} END=UF =PER]OD FLOW
’ MU.DA  HH.MN PEHIOD  HAIN  EXCS  LDSS comr o MO.UA HR.MN PERIOD  RAIN EXCS  LOSS  CONP @




U ENA W TR A B

: ‘ et Do Oteuxs af ¢ :
&1802\&(35%,\{”’” L 562195

1
N
¢ 1.01 .15 1 <00 .00 .00 0. 1.02 .15 97 <03 .00 .02 N /
1.01 .30 2 <00 .00 .00 0. 1,02 «30 98 .03 +00 .02 1o
1.01 45 3 .00 .00 <00 0. 1.02 45 99 .03 <00 .02 1.
4] 1,01 1.00 4 .00 .00 .00 0. 1,02 1,00 100 .03 .00 .02 1.
. 1.00  1.15 s «00 .00 .00 0. 0,00 0,00 101 +03 «00 .02 i 3
: 1,01  1.30 6 .00 .00 .00 0. 0,00 0.00 102 .03 .00 .02 1.
€ | 1,01 1.45 7 «00 .00 .00 0. 0.00 0,00 103 .03 .00 .02 1.
p 1.01 2,00 8 .00 .00 «00 0. 0,00 0,00 104 .03 .00 002 1. +
| W 1.01  2.15 9 <00 .00 <00 0. 0.00 0,00 105 003 «00 .02 1o
o) 1,01 2,30 10 .00 .00 00 0. 0.00 0,00 106 .03 <00 «02 1.
g 1,01 2.45 11 <00 <00 <00 0. 0.00 0.00 107 «03 <00 002 Le
1.01 3.00 12 «00 «00 «00 0. 0.00 0.00 108 03 <00 «02 1.
(WS 1,01 3.15 13 .00 00 +00 0. 0,00 0.00 109 <03 +00 002 1.
. 1,01 3.30 14 .00 .00 .00 0. 0.00 0,00 110 203 <00 «02 1
F 1,01 3,48 15 .00 <00 «00 0. 0.00 0.00 111 <03 .00 .02 1o
v 1.01 4,00 16 .00 .00 00 0. 0,00 0,00 112 «03 «00 .02 Yo
1 1,01 4,15 17 <00 <00 .00 0. 0,00 0,00 113 +03 <00 02 1l 3
1,00 4430 18 .00 «00 «00 0. 0.00 0,00 114 +03 00 .02 1.
3§ 1,01 4,45 19 <00 «00 .00 0. 0,00 0,00 115 .03 <00 .02 Vs
1.01 5,00 20 «00 «00 00 0o 0.00  0.00 116 «03 <00 «02 1.
i 1,01 5,15 21 <00 «00 «00 0. 0,00 0,00 117 .03 «00 .02 1.
[ 1,01 5.30 22 <00 <00 «00 0. 0.00 0.00 118 «03 «00 .02 1o
e 1,01 5,45 23 .00 «00 <00 0. 0.00 . 0.00 119 W03 . 400 _ 402 1 -
¥ 1.01 6,00 24 .00 «00 000 0. 0,00 0,00 120 «03 00 .02 ie .
s 1.01  6.15 25 <01 «00 01 0. 0,00 0,00 121 .08 «06 .02 19.
[ 1,01 6.30 26 .01 <00 <01 0. 0.00 0.00 122 «08 «06 002 36, -1
1 1.01  6.45 27 .01 «00 .01 0. 0.00 0.00 123 <08 «06 .02 36.
( 1.01  7.00 28 .01 «00 .01 0. 0.00 0.00 124 «08 <06 002 36,
b 1,01 7,15 29 . .01 <00 01 0. 0,00 0.00 125 .08 $06 .02 136, E
; 1,01 7.30 30 .01 «00 01 0. 0.00 0.00 126 .08 «06 .02 36,
(W 1,01 7.45 3l .01 <00 .01 0. 0,00 0.00 121 .08 <06 .02 36,
1 1,01 8,00 32 .01 <00 .01 0. 0.00 . 0,00 128 +08 .06 .02 36,
i 1.01  8.15 33 .01 «00 01 0. 0,00 0,00 129 .08 .06 .02 36.
( 1,01  8.30 34 .01 «00 .01 0. 0.00 0.00 130 .08 «06 .02 36,
b — 1,01 8,45 35 .01 «00 .01 0. 0.00 0,00 131 <08 «06 002 36, 3
E [ 1,01 9,00 36 .01 00 01 0. 0.00 0.00 132 .08 .06 .02 36,
(N 1.01  9.15 a7 .01 <00 .01 0. 0.00 0,00 133 .08 .06 .02 36,
1 1,01 9,30 38 01 «00 01 0. 0.00 0,00 13¢ «08 .06 02 36.
; 1,01 9,45 39 01 <00 01 0, 0,00 0.00 135 .08 .06 .02 36.
N 1.01 10,00 40 .01 «00 .01 0. 0,00 0,00 136 .08 «06 .02 36.
L 1,01 10,15 . 41 .01 «00 01 0o 0.00 0,00 137 «08 .06 02 36, e
i 1,01 10.30 42 <01 «00 <01 Q. 0.00 0,00 138 «08 .06 .02 36,
1 1,01 10,45 43 .01 «00 «0) 0. 0,00 0.00 139 <08 +06 .02 36,
M 1.01 11,00 P .01 «00 o01 0. 0,00 0.00 140 .08 «06 .02 36. -4
3 1,01 11,15 45 .01 «00 .01 0. 0,00 0.00 141 «08 006 .02 36,
[ 1,01 11.30 46 01 «00 .01 0o 0,00 0,00 162 .08 «06 002 36,
1401 11.45 47 .01 .00 .01 0. 0.00 0,00 143 <08 006 002 36, 1
" 1,01 12,00 «8 .01 «00 .01 0. 0,00 0,00 144 .08 «06 .02 36, )
¥ 1,01 12.15 «9 004 «00 o064 0. 0,00 0,00 145 049 o7 .02 169,
i 1.01 12,30 50 <04 .00 .04 1% 0,00 0,00 146 049 o7 .02 302,
N 1,01 12.45 51 .04 «00 .06 le 0.00 0,00 147 049 a7 .02 302.
¢ 1,01 13,00 52 .04 «00 .04 1. 0.00 0,00 148 49 o7 .02 302,
] 1,01 13.15 83 <05 «00 <05 i 0.00 0,00 149 +59 ST 02 33e, k|
" 1,01 13,30 54 <05 «00 +05 1o 0,00 0,00 150 «59 ST .02 366,
101 13,45 55 .05 «00 .05 le 0,00 0,00 151 «59 57 .02 366,
' 1,00 14,00 56 «05 «00 «05 1e 0.00 0400 152 59 57 «02 366,
’ 1.01 14,15 57 .06 «00 .06 1o 0,00 0.00 153 o174 o7l «02 413,
j 1,01 14,30 58 .06 00 .06 1. 0,00 0,00 154 o768 o7 .02 461,
! 1401 14,45 59 «06 .00 .06 Iv 0.00 0,00 155 oT4 o7l «02 461, |
1 1,01 15,00 60 «06 +00 «06 le 0,00 0.00 156 oT4 o7l .02 abl, ]
! 1,00 15,15 61 <06 «00 .06 1. 0.00 0.00 157 .75 .72 .02 464, |
1,01 15,30 62 .12 0l .12 ™ 0.00 0,00 158 1450  1.47 .02 709, |
1,00 15,45 63 «35 .33 .02 108, 0,00 0,00 159 4419 4,17 .02 1820, |
1.01 16,00 64 «09 «06 .02 125, 0.00 0.00 160 1.05 1,02 .02 1675,

1.01 16.15 05 «06 03 02 3. 0.00 0,00 16l .6’9 67 02 S48,
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—~
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1.01
1.01
1.01
1.01
1.01
1.01
1.01
1.01
1.01
1.01
1.01
1.01
1.0}
l.ol
1.01
1.01
1.01
1.01
1.01
1.01
1.01
1.01
1.01
1.01
1.01
l'ol
1.01
1.01
1.01
1.02

16.30
16.45
17.00
17.15
17.30
17445
18.00
18.15
18.30
18,45
19,00
19.15
19.30
19.45
20.00
20.15
20,30
20.45
21,00
21.15
21.30
21.45
22,00
22.15
22.30
22.45
23.00
23.15
23.30
23.45

0,00

66 06
67 06
od <06
69 <05
70 «05
71 «05
T2 «05
13 «00
T4 «00
15 «00
16 «00
" «00
T8 «00
79 «00
80 «00
81 «00
82 «00
83 «00
8 «00
85 «00
86 «00
87 «00
(1] «00
89 «00
90 «00
91 «00
92 «00
93 «00
94 «00
95 «00
96 «00
CFS

CMS
INCHES

MM

AC~-FT
THOUS CU M

.03
«03
.03
.02
02
002
'oz
«00
'oo
.oo
'oo
.oo
'oo
'o“
.oo
.oo
00
«00
.oo
.oo
«00
«00
.oo
«00
«00
00
«00
00
«00
«00
'oo

PEAK

18

20,
S52.

002
02
02
«02
«02
02
«02
«00
«00
«00
«00
«00
«00
00
«00
«00
«00
«00
«00
«00
«00
«00
«00
«00
«00
«00
«00
«00
«00
«00
«00

6=HOUR
506,
14,
18,90
479,94
252.
311.

24=HOUR
149,

4
22,13
562.23
295,
364,

0.00
0.00
0.00
o.oo
0,00
0.00
0,00
0.00
0.00
0,00
0,00
0.00
0,00
0,00
0.00
0,00
0,00
0.00
0,00
0.00
0,00
0,00
0,00
0.00
0.00
0,00
0.00
0,00
0.00
0,00
0,00

T2~

2
56

0,00
0.00
0.00
0.00
0.00
o.oo
0,00
0,00
0,00
0.00
0.00
0,00
0.00
0.00
0,00
0.00
o.oo
0,00
0.00
0.00
0,00
0,00
0.00
0,00
0.00
0,00
06,00
0.00
0.00
0,00
0.00

HOUR
7.
2e
2,88
1.08
305.
376,

162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
. 182
183
184
185
186
187
188
189
190
191
192

SUM 25

( 639.,)( 54601

TOTAL VOLUME
14756,

418,

22.88

58l1.08

305,

376,

T Ralll'y |
«69 67
69 67
13 52
54 52
513 52
-1 «52
«04 «02
004 «02
«04 02
004 02
«0& 02
o 04 02
06 <02
004 02
004 <02
o064 .02
004 02
«04 02
<04 02
004 002
o064 «02
o046 .02
o064 02
«0¢ 02
«04 02
04 02
o064 02
«04 02
o 04 02
04 02
olT 21,51

02
.oz
02
02
.02
.oz
.02
02
002
02
002
02
02
002
02
02
02
002
o02
02
02
.02
.02
002
02
02
02
.02
.oz
02
.02

3.66
93¢

429,
429,
429,
jez,
334,
334,
336,
172,
88,
82,
7.
T,
67,
62,
58,
564,
Sl,
67,
46,
4,
3a,
36,
33,
31,
29.
2t.
25,
24,
22,
2l,
19,

14752,
417.73)




vl OPERATION STATION AREA

1 HYDROGRAPH AT RES. «25

1 ( «65)
ol

| ROUTED TO DAM .25

{ «65)

RUUTED TO REACHI «25
( «65)

=8 PEAK FLOW AND STORAGE

S 8 T = R X -

R e
SRR

FLOWS IN CUBIC FEET PER SECOND (CUBIC METERS PER SECOND)
AREA IN SQUARE MILES (SQUARE KILOMETERS)

RATI0S APPLIED TO FLOWS
PLAN RATIO ]
50

1 910.
( 25.7T) ¢

1 1221,
( 34.5M) ¢

1 1212.
( 34,300 ¢

(END OF PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS

ot i i b i st o s i




PLAN L cecssccncsccans

ELEVAT]ON

STURAGE

OQUTFLOW

RATIV MAX1MUM

OF RESERVOIR

PHF WeS.ELEV

«50 563.08

SUMMARY OF OAM SAFETY ANALYSIS

INITIAL VALUE SPILLMAY CREST T0P OF DaM
562.95 560.70 $63.00
447, 362, 449,
80, 0. 232,
MAXIMUM MAX IMUM MAXIMUM DURATION TIME OF TIME OF
DEPTH STORAGE OUTFLOW OVER TOP MAX OQUTFLOW FAILURE
OVER DAM AC=FT CFS HOURS HOURS HOURS
«08 452, 1223, 40 41.19 40.25
PLAN ) STATION REACH1
MAX IMUM MAXTMUM TIME
RATIO FLOW,CFS STAGEFY HOURS
«50 1212, 47407 41.00



