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Honorable Brendan T. Byrne
Governor of New Jersey
Trenton, NJ 08621

25 SEP %97~

Dear Governor Byrne:

tnclosed is the Phase I Inspection Report for White Meadow Lake Dam in
Morris County, New Jersey which has been prepared under authorization
of the Darn Inspection Act , Public Law 92—367. A brief assessment of
the dam ’s condition is given in the front of the report.

• Based on visual inspection , available records, calculations and past
operational performance, White Meadow Lake Dam, a high hazard
potential structure , is judged to be in fair overall condition. The
spiliway is considered seriously inadequate since eleven percent of
the Probable Maximum Flood (PMF) would overtop the darn. The s’rious ly
inadequate sp iliway is assessed as an UNSAFE, non—emergency condition ,
until more detailed studies prove otherwise or corrective measures are
completed . The classification of UNSAFE applied to a darn because of a
seriously inadequate spi l iwa y is not meant to indicate the same degree
of emergency as would be associated with an UNSAFE classification 0

app lied for a structural deficiency. It does mean, however, that
based on an initial screening, and preliminary computations, there
appears to be a serious deficiency in spillway capacity so that if a
severe storm were to occur , overtopping and failure of the darn would
take place , significantly increasing the hazard of loss of life
downstream from the dam. To insure adequacy of the structure, the
following actions, as a minimum , are recommended :

a. The spillway ’s adequacy should be determined by a qualified 0

professional consultant engaged by the owner using more sophisticated
methods , procedures , and studies within six months from the date of
approval of this report. Any remedial measures necessary to insure
the adequacy of the spiliway and to prevent overtopping should be
initiated within calendar year 1980. In the interim, a detailed
emergency operation plan and warning system, should be promptly
developed . Also, dur ing period s of unusuall y heavy precipitation,
around—the—clock surveillance should be provided. 
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Honorable Breudan T. Byriw

b. Within six months from the date of approva l of this report ,
engineering studies and anal yses should be performed to determine the
dais ’s embankment and foundation condition and structural stability.
This should include test borings to determine material properties
relative to stability and seepage and installation of piezometers to
facilitate seepage studies. Any remedial measures found necessary
should be initiated within calendar year 1980.

c. Within six months from the date of approval o f th i s repo r t ,
the following remedial measures should be undertaken by th e owner:

(I) All, trees on the embankment should be cut off at ground
level.

(2) The submerged portion s of the spiliway and inaccessible
portions of the outlet pipe should be inspected for distress and
deterioration with the lake drawn down. Concrete surfaces in the
sp iliway should be sand blasted and coated with an epoxy sealant after
all cracks ar~ thoroughl y inspected and pressure grouted. The outlet
pipe should be renovated if necessary.

(3) A f ormal program of annual inspection and maintenance for
the dam should be initiated. The inspection should be performed by a
professiona l engineer experienced in the design and construction of
dams and the observations and measurements should be recorded on

• standardized check— list forms. Inspection check—lists and complete
records of maintenance should be included in a permanent file.

Repairs should be performed as required and the following maintenance
should be performed annually: remove trees from the embankment , f i l l
and stabilize eroded area, clear debris from the spillway and the
downstream channel. The current practice of periodi cally lowering the
lake for maintenance purposes should be continued and at least once
every five years the lake should be completely drained to permit a
thorough inspection and repair of the darn appurtenances.

d. Within 12 months from the date of approval of this report, a
detailed topographic survey of the darn and area around the darn, based
on USGS da tum, should be under taken by a qual i f ied licensed land
surveyor or professional engineer. The survey map should become part
of the permanent record .

2
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Honorable Brendan T. Byrne

A copy of the report is being furnished to Mr. Dirk C. Hofman , New
Jersey Department of Environm e~ tal Protection , the designated State

• Office contact for this program. Within five days of the date of this
letter , a copy will also be sent to Congressman James A. Courter of
the Thirteenth District. Under the provision of the Freedom of

• Information Act , the inspection report will be subject to release by
this office , upon request , five days after the date of this letter.

• Additional copies of this report may be obtained from the National
Technical Information Services (NTIS), Springfield , Virg inia 22161 at
a re~sonab1e cost. Please allow four to six weeks from the date of
this letter for NTIS to have copies of the report available.

An important aspect of the Darn Safety Program will be the
implementation of the recoamendations made as a result of the
inspection . We accordingl y request that we be advised of proposed
actions taken by the State to imp lement our recomnendations.

Sincerel y,

1 In~l JAMES C. TON
As stated Colonel , Corps of Engineers

District Engineer

Copies fu rnished:
Mr. Dirk C. Hofman, P.E., Deputy Di rec tor
Division of Water Resources

-
• N.J. Dept. of Environmental Protection

P.O. Box CN029
Trenton, NJ 08625

Mr. .John O’ Dowd , Acti ng Chief
Bureau of Flood Plain Management
Division of Water Resources
N.J. Dept. of Environmental Protection
P.O. Box CN029
Trenton, NJ 08625
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WRITE MEADOW LAKE DAM (NJ00340)

CORPS OF ENGINEERS ASSESSMENT OF GENERAL CONDITIONS

This dam was inspected on 30 April 1979 by Storch Engineers under
contrac t to the State of New Jersey. The State, under agreement with
the U.S. Army Engineer District , Phfladel phi .a, had this inspection
performed in accordance with the National Dam Inspection Act , Public
Law 92—367.

White Meadow Lake Dam , a hi gh hazard potential structure , is judged to
be in fair overall condition. The spiliway is considered seriously
inadequate since eleven percent of the Probable Maximum Flood (PMF)
would overtop the dam. The seriously inadequate sp i l lway is assessed
as an UNSAFE, non—emergency conditi on , until more detailed studies
prove ot herwi se or corrective measures are completed. The
classification of UNSAFE app lied to a dam because of a serious ly
inadequate sp illway is not meant to indicate the same degree of
emergency as would be associated with an UNSAFE classification applied
for a structural deficienc y. It does mean , however , that based on an
initial screening, and preliminary computations , there appears to be a
serious deficiency in spiliway capacity so that if a severe storm were
to occur , overtopping and failure of the dam would take p la ce ,
sign i ficantl y increasing the hazard of loss of life downstream from
the dam. To insure adequacy of the structure, the following actions ,
as a minimum , are recommended :

a. The spil’tway ’s adequacy should be determined 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. Any remedial measures necessary to insure
the adequacy of the spillway and to prevent overtopping should be

• initiated within calendar year 1980. In the interim , a detailed
emergency operation plan and warning system should be promptl y
developed . Also, during periods of unusually heavy preci pitation ,
around—the—clock surveillance should be provided .

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

dam ’s embankment and foundation condition and structural stability.
This should include test borings to determine material properties
relative to stability and seepage and installation of piezometers to
facilitate seepage studies. Any remedial measures found necessary
should be initiated within calendar year 1980.

c. Within six months from the date of approval of this report,
the following remedial measures ghould be undertaken by the owner:

(1) All trees on the embankment should be cut off at ground
level.

L•~ ~~ . •~~~~~~~ •~~~~~ •~~~• • ~~~~~~~~ ~~
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( 2 )  The submerged port ion s of the sp iliway and inaccessible
portions of the outlet pipe should be inspected for distress and
deterioration with the lake drawn down . Concrete surfaces in the
spillway should be sand blasted and coated with an epoxy sealant after
all cracks are thoroughl y inspected and pressure grouted. The outlet
pipe should be renovated if necessary.

(3) A formal program of annua l inspection arid maintenance for
the dam should be initiated. The inspection should be performed by a
professional engineer experienced in the design and construction of
dams and the observations and measurements should be recorded on
standardized check—list forms. Inspection check—lists and complete
records of maintenance should be included in a permanent file.

Repairs should be performed as required and the following maintenance
should be performed annuall y: remove trees from the embankment , f i l l
and stabilize eroded area , clear debris from the spiliway and the
downstream channel. The current practice of periodically lowering the
lake for maintenance purposes should be continued and at least once
every five years the lake should be completely drained to permit a
thorough inspection and repair of the dam appurtenances.

d. Within 12 months from the date of approval of this report , a
detailed topographic survey of the dam and area around the dam, based
on USGS datum, should be undertaken by a qualified licensed land
surveyor or professional engineer. The survey map should become par
of the permanent record .

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
Colonel , Corps of Eng ineers
District Enginee r

DATE : ,177 
-
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DEPARTM ENT OF THE A RMY
PHILADE LPHIA DISTRICT. CORPS or ENGINEERS

~~, CUSTOM HOtJSE—2 o & cHEsrP4uT STREEtS
PHILADELPHIA. PENNSYLVANIA 19105

N M IPLY SEP55 TO

NPPEN-D

1 3 SEP 1979

Honorable Brendan T. Byrne
Governor of New Jersey
Trenton, NJ 08621

Dear Governor Byrne:

This is in reference to our ongoing National Program for Inspection of
Non-Federal Dams within the State of New Jersey . White Meadow Lake
Dam (Federal I.D. No. NX0340), a hi~~ hazard potential s tructure has
recentl y been inspected. The dam is owned by the White Meadow Lake
Property Owner ’s Association and is located on White Meadow Brook in
Rockaway Township.

using Corps of Engineers’ screening criteria, it has been determined
that the dam’s spiliway is seriously inadequate since approximately 11
percent of the Probable Maximum Flood would overtop the dam. The
seriously inadequate spiliway is assessed as an UNSAFE, non—emergency
condition, until more detailed studies prove otherwise, or corrective
measures are coa~,1eted. The classification of UNSAFE applied to a dam
because of a seriously inadequate spiliway is not meant to indicate
the same degree of emergency as would be associated with an UNSAFE
unclassification applied for a structural deficiency. It does mean,
however, tha t based on an initial screening and preliminary
con~utations, there appears to be a serious deficiency in spiliway
capacit y so that if a sever e stor m were to occur, overtopping and
failure of the dam could take place, sigoificantly increasing the
hazard potential to loss of life downstream from the dam. As a result
of this UNSAFE determination, it Is reconinended that the dam’s owner
take the following measures within 30 days of the date of this letter :

a. Engage the services of a qualified professional consultant to
more accurately determine the spillway adequacy by using more detailed
and sor*uistlcated hydrologic and hydraulic analyses, and to reco~mnend
any remedial measures required to prevent overtopping of the dam.

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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Honorable Brendan T. Byrne

b. In the interim, a detailed emergency operation plan and
downstream warning system should be developed. Also, round-the—ClOCk
surveillance should be provided during periods of urusally heavy

precipitation.

A final report on this Phase I inspection will be forwarded to you
within two months .

Sincerely,

/~ JOEL 1. CALLAHAN
Lieutenant Colonel, Corps of Engineers
Acting District Engineer

Copies Furnished:
Dirk C. Hofman , Actg. Deputy Director
Division of Water Resources
N.J. Dept. of Environmental Protection
P.O. Box CNCQ9
Trenton, N.] 08625

John O’Dowd , Acting Chief
Bureau of Flood Plain Management
Division of Water Resources
N.). Dept. of Environmental Protection
P.O. Box CNCQ9
Tren ton, NJ 08625
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PHASE I REPORT
NATIONAL DAM SAFETY PROGRAM

Name of Darn: White Meadow Lake Dam , NJ00340
State Located: New Jersey
Coun ty Loca ted : Morr i s
Drainage Basin: Passaic River
Stream: White Meadow Brook
Date of Inspection: April 30, 1979

Assessment of General Condition of Dam

Based on visual inspection , past operational perrormance and Phase I
engineering analyses , Wh i te Meadow Lake Dam is assessed as being in fair
overall cond i ton.

~1ydraulic and hydrologic analyses indicate that the spiliway is seriously
inadequate. The discharge capacity of the spillway is not sufficient to
pass the designated spillway desi gn fl ood (SDF) without an overtopping
of the dam , and dam failure would significantly increase the hazard
downstream over that which would exist wi thout dam failure . (The SDF
for White headow Lake Dam is equal to one—half the probable maximum
fl ood.) The spiliway can pass approximately 10 percent of the probabl e
maximum flood , or 20 percent of the SDF. Therefore, the owner should
engage a professional engineer experienced in the design and construction
of aams soon to perform accura te hydraulic and hydrolog ic anal yses
relating to spiliway capacity . Based on the findings of the analyses,
reriedial measures should be underta ken to prevent overtopping of the dam
resulting from a storm equivalent to the SDF . In the interim , a detailed
emergency operation plan and warning system should be promptly developed .
Al so , during periods of unusually heavy precipitation , aroun d the clock
surveillance should be provided . -
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In addition , a professional engineer experienced in the design and
construction of dams should be engaged soon to investigate the
structu ral stability of the darn. The investigation should include all
measures necessary, suc h as: dye tes ti ng , borings and corings , to assess
the structural stability of the dam.

It is further recommended that the fol lowing remedial measures be undertaken
by the owner in the near future.

1) All trees on the embankment should be cut off at ground level .
2) The submerged portions of the spillway and inaccessible portions

of the outlet pipe should be inspected for distress and deteriora-
tion with the lake drawn down . Concrete surfaces in the
spiliway should be sand blasted and coated wi th an epoxy
sealan t after all cracks are thoroughly inspected and pressure
grou ted. The outlet pipe should be renovated if necessary.

The owner of the dam should initiate , in the near future, a program of
periodic inspection and maintenance , the complete records of which to be
kept on file and made available to the public. A visual inspection of
the dam and appurtenances by a professional engineer exper ienced in the
design and construction of dams should be made annually and reported on
a standardized check—list form. Repairs should be ma4e as required and
the fol low ing mai ntenance shoul d be per formed annual l y: remove trees
from the embankment , f i l l  an d sod any eroded sur faces of the embankment
and clear the downstream channel . The current practice of periodically
l ower i ng the la ke for ma i n tenance purposes shoul d be con tinue d and at
leas t once every five years the lake shoul d be l owered completely to
permit a thorough inspection and repair of the dam and appurtenances.

A detailed topographic survey of the dam and area around the dam , based
on USGS da tum , should be undertaken by a qualified licensed land surveyor

ii 

-~~~~- -~ --~~~~~~ 
—

~
---

~
--—, -- ,— - . - -~~~~—~~~— .-  .

~~~~~~~~~~
. ,



_____ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
~~~~~~~~~~ T~~~~~~~

__
~~~~~~ ‘~~~‘

or professional engineer in the near future. The survey map should
become part of the permanent record mentioned above.

Richard 4’, Mc Dermott, P.E.

• 

• 
•

John E. Gribbin , P.E.

iii 



—- • •
~~~~~~

- ., - — •
~~~

• -• ---——— •
~~~~~~~~~~

—- •
~~~~~~~~~~~~

• •

“C

-
‘I.

, 1- -

:~~~~

~ 
,
-
‘
~~

,

-~~ Cii



- - .. •
~~~~~

-•
~— ——-—--- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

TABLE OF CONTENTS

Page

ASSESSMENT OF GENERAL CONDITION OF DAM I

OVERVIEW PHOTO iv

TABLE OF CONTENTS 
•

PREF ACE vii

SECTION 1 - PROJECT INFORMATION 1
1.1 General
1.2 Description of Project
1.3 Pertinent Data

SECTION 2 — ENGINEERING DATA 9
• 2.1 Design

2.2 Construction
2.3 Operation
2.4 Evaluation

SECTION 3 - VISUAL INSPECTION 11
3.1 Findings

SECTION 4 - OPERATIONAL PROCEDURES 15
4.1 Procedures
4.2 Maintenance of Dam
4.3 Maintenance of Operating Facilities
4.4 Description of Warning System
4.5 Evaluation of Operational Adequacy

V

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



-•.—--—

~

--•

~~

— . • •—- •‘.

TABLE OF CONTENTS (cont.)

Page

SECTION 5 - HYDRAULIC/HYDROLOGIC 17

5.1 Evaluation of Features

SECTION 6 — STRUCTURAL STABILITY 20

6.1 Evaluation of Structural Stability

SECTION 7 - ASSESSMENT AND RECOMMENDATIONS 22

7.1 Dam Assessment
7.2 Recommendations

PLATES
1 KEY MAP

2 VICINITY MAP

3 SOIL MAP

4 GENERAL PLAN
5 SPILLWAY SECTION
6 DAM SECTION
7 PHOTO LOCATION PLAN

APPENDICES
1 Check List — Visual Inspection

Check List — Engineering Data
2 Photographs
3 Engineering Da ta

4 Hydrologic Computations
5 Bibl iography

~

1I. .I•

~

_.•_ • .•. •..~....•I ~~
— - -

~~~~~~~~~~~~~~~~~ -~~~-“ ~~ ,- -



PREFACE

This report is prepared under guidance contained in the Recommended
(iuidelines for Safety Inspection of Dams, for Phase I Investigations.
;opies of these guidel i nes may be obtained from the Office of Chief
of Engineers , Washington , D.C. 30214. The purpose of a Phase I
Investigation is to identify expeditiously those dams which may
pose hazards to human life or property. The assessment of the
general condition of the dam is based upon available data and
visu al inspections. Detailed investigation , an d anal yses invol v ing
topographic mapping , subsurface investigations, testing , and detailed
coiiipu tational evaluations are beyond the scope of a Phase I investigation ;
however, the investigation is intended to identify any need for
such studies.

In reviewing this report, it should be realized that the reported
condition of the dam is based on observations of field conditions
at the time of inspection along with data availab le to the inspection
team. It is important to note that the condition of darn depends on
nur~erous and constantl y changing internal and external conditions ,
and is evolutionary in nature. It would be incorrect to assume
that the present condition of the dam will continue to represent

• the Condition of the dam at some point in the future. Only through
continued care and inspection can there be any chance that the
-unsafe conditions be detected .

Pnase I inspections are not intended to provide detailed hydrologic
anu hydraulic analyses. In accordance with the established Guidel ines,
the Spi Ilway Test flood is based on the estimated “Probable Maximum
Flooa ” for the region (greatest reasonably possible storm runoff),
or fractions thereof. The test flood provides a measure of relative
spiliway capacity and serves as an aid in determining the need for
more detailed hydrologic and hydraulic studies , cons ider ing the
size of the dam , its general condition and the downstream damage
potentiaL
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

WHITE MEADOW LAKE DAM , I.D.NJOO34O

SECTION 1: PROJECT INFORMATIO N

1.1 General

a. Authority

Public Law 92—367, August 8, 1972 authorized the Secretary of
the Army, through the Corps of Eng ineers , to initiate a National
Program of Dam Inspection throughout the Un i ted States. The
Div i sion of Wa ter Resources of the New Jersey Depar tmen t of
Env ironmental Protecton- (NJDEP) in cooperation wi th the Philadelphia
District of the Corps of Engineers has been assigned the
responsibility of supervising the inspection of dams wi thin
the State of New Jersey. Storch Engineers has been retained

• - by the NJ DEP to ins pec t an d repor t on a selec ted group of
these darns. The NJDEP is under agreement wi th the Philadephia
District of the Corps of Engineers.

b. Purpose of Inspection

The visual Inspection of White Meadow Lake Dam was made on
April 30, 1979. The purpose of the inspection was to make a
general assessment of the structural integrity and operational
adequacy of the dam structure and its appurtenances.

1
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1.2 Description of Project

a. Description of Dam an d Appurtenances

Wh i te Meadow Lake Dam ‘is an earthfill darn with a straight
concrete weir spiliway and a gated 36—inch corrugated metal
pipe outlet works.

Flow from the spiliway enters an earth discharge channel
which , in turn , discharges over a secondary concrete weir 80
feet downstream from the darn. Discharge from the secondary
weir flows under White Meadow Road into White Meadow Brook and
even tual ly en ters the Rockawa ,y River.

The earthfi Il embankment is about 300 feet long and extends
north to south. The embankment crest is abou t 20 feet wide
and the entire l ength is paved wi th a concrete and asphalt
pedestrian walkway. Both upstream and downstream faces are
vertical along the entire darn length. The upstream face is
protected by a concrete wall and the downstream face by a
stone masonry wall. Along the south section of the downstream
face, the stone masonry is constructed in two tiers.

The spiliway consists of a free-overflow concrete broad-crested
we ir, 29 feet in length . The width of the spiliway is equal
to the width of the dam. A timber pedestrian walkway and
diving platform span the full length of the spillway .

The crest of dam, at elevation 753.7, is 1.0 foot above the
crest of the spillway . The maximum height of the dam Is 15
feet.

2

L 
— •—• •~~~~~~~~ - --~~~~~~~~~~~~~~~~~~~~~~~~ .~~~~~~ -- •  •



- -•—---,•- • —  •—~~ -~- - • - --—-- • ,
~ 

—-- 

~~~~~~~~~

The outlet works consists of a 36—inch corrugated metal pipe
transversely penetrating the dam at the spillwa,y. A lift
gate, with operating stem projecting through the crest of the
spiliway , controls flow through the pipe.

b. Location

White Meadow Lake Dam is located in the Township of Rockaway,
Morr is Coun ty, New Jersey. Constructed across White Meadow
Brook , the dam impoun ds Wh i te Mea dow La ke wh ich is the recrea t ion
focus of a residential development. The dam is readily accessible
by local roads.

r • 
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c. Size and Hazard Classification

Size and Hazard Classification criteria presented in
“Recommended Guidelines for Safety Inspection of Darns”,
published by the U.S. Army Corps of Engineers are as
fol l ows :

• SIZE CLASSIFICATION

Impoun dmen t
Category Storage (Ac—ftj Height (Ft)
Small < 1000 and �50 <40 and �25
Intermediate � 1000 and <50,000 �40 and < 100
Lar ge 

- 
� 50,000 � 100

HAZARD POTENTIAL CLASSI FICATION

Category Loss of Life Economic Loss
(Extent of Development) (Extent of Development)

Low None expected (no per- Min imal (Undeveloped
manen t struc tures for to occas ional struc tures
human habitation) or agriculture )

Significant Few (No urban develop— Appreciable (Notable
men ts an d no more than agr icul ture ,industry
a small number of or structures)
inhabitabl e structures)

High More than few Excess ive (Ex tens ive
comunity , Industry
or agriculture)

4
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The fol l owing characteristics relating to size and downstream
hazard for White Meadow Lake Dam have been determined for this
Phase I assessmen t:

Storage: 417 Acre-feet

Height: 15 feet

Potential Loss of Life:

Several dwellings are located in the downstream SDF
flood plain. Within 1300 feet of the dam , approximately
5 of these dwellings would be inundated to heights
of 0.5 feet to 2 feet above the first floor as a
result of dam failure due to overtopping resulting
in the potential loss of more than a few lives. A
dam breach analysis is contained in Appendix 4.

Potential Economic Loss:

Damage could be sustained by at least two secondary
road bridges and several dwellings downstream of the
dam as a result of dam failure due to overtopping.

Therefore, White Meadow Lake Dam is classified as “Small” size
and “High” hazard potential .

d. Ownership

White Meadow Lake Dam is owned and operated by White Meadow
Lake Proper ty Owners ’ Assoc iation , 100 White Meadow Road,
Rockaway, N.J. 07866.

5
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e. Purpose of Dam

The pu rpose of the darn is the impoundment of a lake used for
recreation.

f. Design and Construction History

White Meadow Lake Dam reportedly was constructed prior to
1945. In that year, the devel oper of the area boug ht the lake
and surrounding properties from Warren Foundry & Pipe Corp.
No plans for the construction of the dam could be obtained for
this report.

g. Normal Operational Procedures

The darn an d appur tenances are opera ted and ma inta ined by Wh i te
Meadow La ke Property Owners ’ Association. There is no regular
schedule of maintenance or operation. Repairs are made on an
“as needed” basis.

Reportedly, the outlet works gate is generally not opened
during times of high lake levels. The outlet works is used to
drain the lake for maintenance of lake related structures.

• 1.3 Pertinent Data

a. Drainage Area 2.9 square miles

b. Di scharge at Damsite

Max imum floo d at damsi te Unknown
Outlet works at pool elevation 78 c.f.s.
Spillway capacity at top of dam 76 c.f.s.

6 
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c. Eleva tion (Feet above MSL)

Top of dam 753.7
Maximum pool-design surcharge 755.1
Recreation pool 753.0
SpiIlway crest 752.7
Stream bed at centerline of dam 738.6
Maximum taliwater 744.0 (Estimated)

d. Reservoir

Length of maximum pool 5,800 feet (Estimated)
Length of recreation pool 5,400 feet (Scaled)
Length of flood control pool N.A.

e. Storage (Acre-feet)

Recreation pool 320 acre—feet
Flood control pool N.A.
Maximum pool 618 acre-feet
Top of dam 417 acre-feet

f. Reservoir Surface (Acres)

Top of dam 142 acres (Estimated)

• Maximum pool 151 acres (Estimated)
Flood control pool N.A.
Recrea tion pool 137 acres
Spillway crest 137 acres

4
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g. Darn

Type Earthfi ll
Length 300 feet
Height 15 feet
Sideslopes - Upstream Vertical

— Downs tream Ver tical
Zon ing Un known
Im perv ious core Unknown
Cu toff Unknown
Grou t cur ta i n Un known

h. Diversion and Regulating Tunnel N.A.

i. Spiliway

Type Uncon trolle d concre te
we I r

Length of weir 29 feet
Crest elevation 752.7
Gates N.A.
Approach channel N.A.
Di schar ge channel Ear th channel with concrete

weir at downstream end.

j. Regulating Outlet

36—inch gated CMP outlet
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SECTION 2: ENGINEERING DATA

2.1 Design

No calcula tions , reports nor plans pertaining to the desi gn of the
dam are available.

2.2 Construction

No data nor reports pertaining to the construction of the dam are
available.

2.3 Operation

No recor ds of oper ati on of the lake or darn an d no ins pection reports
su bsequen t to cons truc tion a~re ava ilable.

2.4 Evaluation

a. Availability

No engineering information is available for the subject dam.

b. Adequacy

Availabl e engineering data pertaining to Wh i te Meadow Lake
Darn is not adequate to be of si gn i f ican t ass i stance to the
performance of a Phase I evaluation . A list of absent
information is included in paragraph 7.1.b.

9
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c. Validity

The validity of engineering data cannot be assessed due to
the absence of data.
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SECTION 3: VISUA L INSPECTION

3.1 Findings

a. General

The inspection of White Meadow Lake Dam took place on April
30, 1979 by members of the staff of Storch Engineers. A copy
of the visual inspection check list is contained in Append Ix 1.
The following procedures were employed for the inspection :

1) The embankment of the dam , appurtenant structures
and adjacent areas were examined .

2) Areas of suspected seepage were noted and located.
3) The embankment and appurtenant structures were

measured and key el eva tions determined with the use
of a surveyor ’s level.

4) The embankment and appurtenant structures and adjacent
areas were photographed.

b. Dam

The entire length of the dam crest is paved for pedestrian
use. The upstream portion of the pavement is concrete while
the remaining portion Is bituminous. The concrete pavement

• generally is in adequate condition wi th some settlement noted.
Al so, some bituminous patches were observed on the concrete
pavement. The bituminous pavement generally is in adequate
condition wi th several long itud inal cracks approx ima tely
2 feet from the downstream edge and one small area of failure
in the north section resembling a “pothole.

11
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The concrete wall comprising the upstream face of embankment
is in generally adequate condition. The south section of wall
appears to have a “shotcrete” surface. The construction joint
between the wall and the concrete pavement is in generally
satisfactory condition wi th some separation noted along the
south section.

The stone wall  alon g the nor th sect ion of the downstream face
of embankment is in generally satisfactory conditIon . The
sou th hal f of thi s wall is stone masonry whi le the north half
consists of ungrouted stone. The stone masonry wall along the
south section is constructed in two tiers. A portion of the
lower tier is tilted in the downstream direction.

A few trees and shrubs are located along the downstream side
of the crest of dam and along the lower tier of the stone
masonry wall on the downstream face of dam.

Two seepage zones were observed at the toe of the south section
of the dam. One zone, located about 36 feet south of the
spillway , was man ifest as a wet area while the other zone,
located about 2 feet south of the spiliway, was In the form of
discharge issuing through rocks comprising the toe of dam.

Beyond the south end of the dam is a beach area and at the
north end of the dam a club house owned by White Meadow Lake
Property Owners ’ Association is located. The lawn is less
than 0.5 foot above water level and is protected from inundation
by a concrete wall 1 foot in height above lake level . Several
wet lawn areas were observed behind the concrete wall indicating
that it provides inadequate protection against inundation.

12
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The generalized soil description of the dam site consists of
alluvial soil composed of stratified materials deposited by
streams overlying glacial terminal moraine. The moraine
consists of an unassorted and heterogeneous mixture of materials,
ranging in size from clay to boulders, deposited at the outer
edge of the ice sheet during the Wisconsin stage of continental
glaciation . The glacial terminal moraine overlies Pre—Cambrian
bedrock consisting of 

•
Losee gneiss.

c. Appurtenant Structures

The spillway crest appears to be in fair condition . Some
debr is has accumula ted on the we i r cres t an d the concrete
surface appeared to be eroded with aggregate exposed. A crack
1/8 inch wide and running in a diagonal direction was observed
at the south spiliway training wall. A group of large rocks
at the downstream side of the spiliway serve as an energy
dissipator.

The lift gate could not be observed at the time of inspection
and the corrugated metal outlet pipe appeared to be in deteriorated
condition . A flow of approximately 1 to 2 c.f.s. was observed
discharging from the pipe. The gate operating mechanism
appeared to be in adequate condition.

d. Reservoir Area

White Meadow Lake has a maximum length of about 1 mile with
widths varying from 600 to 1200 feet. The entire shore line
Is developed and three swim areas are located around the lake.
The slope of the shore line varies from 5 to 20 percent. Most
of the watershed area is wooded wi th residential development.

- 
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e. Downstream Channel

Discharge from White Meadow Lake Dam enters Wh i te Meadow Brook
and then Beaver Brook. A bridge supporting White Meadow Road,
a secondary road , is located about 100 feet downstream from
the darn. Beyond the bridge the channel is aligned through
residential and industrial areas for approximately 1.2 miles
and before joining Beaver Brook. White Meadow Brook has a
well d.efined channel wi th thickly wooded banks and no signifi—
cant obstructions in the vicinity of the dam.

14
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SECTION 4: OPERATIONAL PROCEDURES

4.1 Procedures

The water level in Whi te Meadow La ke is na turall y controlle d by
overflow over the spiliway . Operation of the darn consists of
lowering the lake about 3 feet each year for lake related maintenance.
Reportedly, the time required to lower the lake 3 feet is approximately
2 weeks.

4.2 Maintenance of Dam

Maintenance of the dam is performed on an “as needed” basis.
Repor ted ly, six years ago, the concrete wal l on the upstream side
of the south section of the darn was repaired by the application of
shotcrete. The pavement on the crest of dam is patched as the need
arises. A full-time maintenance crew is employed by White Meadow
Lake Property Owners ’ Association whose duties include darn maintenance.

4.3 Maintenance of Operating Facilities

Maintenance of operating facilities is performed on an “as needed”
basis. Reportedly, the most recent maintenance was performed about
4 or 5 years ago when the gate lift channels were replaced.

4.4 Description of Warning System

Reportedly, the maintenance crew mon itors the water level in the
la ke dur ing storms and Inform al comun ica tion is occas ional ly
established with officials in the Township of Denville , downstream
from the dam.

15
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4.5 Evaluation of Operational Adequacy

Operation of the dam has not been successful in that the dam
reportedly has been overtopped about twice a year. Reportedly, no
damage was done by the overtoppings .

Maintenance documentation could not be obtained for this report.
However , reportedly, the maintenance crew reports to the Board
members of the Property Owners’ Association. The following areas
of ma intenance appear to be insuff ic ient:

1. Trees allowed to grow on embankment.
2. Erosion of soil under asphalt pavement near downstream

side of crest not repaired.
3. Damaged fence on dam not repaired.
4. Debris allowed to accumulate on spillwa y crest.
5. Settled concrete pavement on upstream side of dam crest

not repaired .
6. Deteriorated outlet pipe not renovated.
7. Leakage through outlet works not corrected.

16
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SECTION 5: HYDRAULIC/HYDROLOGIC

5.1 Evaluation of Features

a. Design Data

The quantity of storm water runoff that the spillway should be
able to pass without an overtopping of the dam is based on the
size and hazard classification of the dam. This runoff,
called the Splllwa y Design Flood (SDF), is described in terms
of frequency or probabl e maximum flood (PMF) depending on the
extent of the dam ’s size and potential hazard. According to
the “Recommended Guidelines for Safety Inspection of Dams,”
published by the U.S. Army Corps of Engineers, the SEW for
White Meadow Lake Dam falls in a range of 1/2 PMF to PMF. In
this case, the low end of the range, 1/2 f~4F, is choseii since
the factors used to select size and hazard classification are
on the low side of their respective ranges.

The SDF hydrograph for White Meadow Lake was derived by the
combination of the outflow hydrograph for Mt. Hope Lake Darn
and the infl ow hydrograph from the drainage area between
Mt. Hope Lake and Wh ite Meadow Lake.

Computations of the infl ow hydrograph for both sub-areas were
performed by the HEC-1-DB computer program using the SCS
triangular method wi th curvelinear transformation. The combina-
tion of the two hydrographs, routing through White Meadow Lake
Darn and downstream routing were also Included in the program
(See printout in Appendix 4). The c~ilcula ted SDF -peak Inflow
for White Meadow Lake Dam is 2757 c.f.s.

17
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Discha rge capacity for Whi te Meadow Lake Darn was computed by
considering free discharge over the crest of spiliway which
was assumed to have the characteristics of a broad crested
we I r.

In routing the SDF through Wh i te Meadow Lake it was found that
the darn would be overtopped to a height of 1.4 feet for a
duration of 10.4 hours In a non—breach condition . A dam
breach analysis was then performed using a trapezoidal breach
of 120 feet bottom length . The peak breach outflow was computed
to be 7323 c.f.s. The breach analysis indicates that the
maximum water level s at two downstream locations 350 feet and
1150 feet down strea~i are approximately 738.5 and 721.8, respectively.
These elevations represent inundation of up to 2 feet above
first floor levels of about 5 downstream dwellings. A breach
analysis is located in Appendlx 4.

Since a storm equivalent to the SEW would result in overtopping
and failure of the darn, and outflow during failure would
significantly increase the downstream hazard over that which
would exist wi thout dam failure , the spillway is assessed as
being seriously inadequate in accordance with criteria
established by the U.S. Army Corps of Engineers.

b. Experience Data

The dam reportedly overtops about twice a year due to high
water level combined with wave action.

c. Visual observation

No conclus ive evidence was found at the time of inspection
that would indicate that the darn had been eroded by overtopping.

18 
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d. Overtopping Potential

As indicated in paragraph 5.1.a, a storm of magni tude
equivalent to the SDF would cause overtopping of the dam to a
height of 1.4 feet. Computations indicate that the dam can -r
pass approximately 10 percent of the PMF (or 20 percent of the -

~

SDF) wi thout being overtopped.
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SECTION 6: STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a. Visual Observations

The embankment appeared, at the time of inspection , to be
generally outwardly stable. However, some indications of
possible distress were noted. Included among these are cracks
in the bituminous pavement on the crest, a small section of
pavemen t fa i lure , tilting of the downstream stone masonry wall
and two zones of seepage. An accurate determination of the
severity of the observed seepage and other indications of
possible distress cannot be made without further investi gation
beyond the scope of a Phase I inspection.

b. Design an d Cons truc tion Data

Analysis of structural stability and construction data for the
embankment and spillway structure are not available.

c. Operating Records

No operating records are availabl e for the dam.

d. Post Construction Changes

No records of any post construction changes are available.

e. Seismic Stability

White Meadow Lake Darn is located in Seismic Zone 1 as defined
in “Recommended Guidel i ne for Safety Inspection of Dams,”

I
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which is a zone of very low seismic activity . Experience
indicates that dams in Sei smic Zone 1 will have adequate
stability under seismic l oading conditions if stable under
static loading conditions. White Meadow Lake Darn appeared, at
the time of inspection , to be generally outwardly stable.

• 
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SECTION 7: ASSESSMENT AND RECOMMENDATIONS

7.1 Dam Assessment

a. Safe ty

Based on hydraulic and hydrologic analyses outlined in Section 5
and Appendix 4, the spillway of White Meadow Lake Darn is
assessed as being seriously inadequate . The spillway is not
able to pass one-half of the PMF and darn failure would significantly
increase the downstream hazard over that which would exist
wi thout darn failure .

The dam appeared to be generally outwardly stable based on
field inspection. The observed seepage, cracks and other
signs of possible distress are not considered to be an immediate
indication of instability . However, sufficient data is not
ava i la ble to al l ow a comple te assessmen t of the presen t struc tura l
condition of the dam and appurtenances.

b. Adequacy of Information

Information sources for this study include 1) field investigations,
2) USGS quadrangle sheet, 3) aerial photography from Morris
County, 4) consul tation wi th maintenance and operation personnel
for the Property Owners ’ Association and 5) topographic map
from Township of Rockaway.

The informati on obtained is sufficient to allow a Phase I
assessmen t as outl ined in “Recommended Guidelines for Safety
Inspection of Dams.”

22
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Some data not availabl e are as follows:

1. Stream and lake gaging records.
2. Description of dam embankment structures and material .
3. Construction records.
4. Post construction records.
5. Description of foundation materials.
6. Construction and as—built drawings.

c. Necessity for Additional Data/Evaluation

Additional evaluation is considered necessary in order to
assess the structural stability of the darn. The evaluation
should be based on investigations as outlined in paragraph
7.2.c.

7.2 Recommendations

a. Remedial Measures

Based on hydraulic and hydrologic analyses outlined in
paragraph 5.1.a, the spiliway is considered to be seriously
inadequate.

Therefore, it is recomended that a professional engineer
experienced in the design and construction of dams be engaged
soon to perform more acurate hydraulic and hydrologic analyses
relating to the spillway capacity. The analyses should more
accura tely determ ine runo ff character istics of the wa tershed
and should refine the discharge capacity of the spiuiway and
the downstream channel capacity.

23
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Based on the findings of these analyses, the dam and spiliway
should be modified to prevent overtopping of the dam resulting
from a storm equivalent to the SEW. In the interim, a detailed
emergency operation plan and warning system should be promptly
developed . Al so, during periods of unusually heavy precipi tation,
around the clock surveillance should be provided.

It is further recommended that the followi ng remedial measures
be undertaken by the owner in the near future.

1) All trees on the embankment should be cut off at
ground l evel .

2) The submerged portions of the spiliway and inaccessible
portions of the outlet pipe should be inspected for
distress and deterioration wi th the lake drawn down.
Concrete surfaces in the spiliway should be sand
blasted and coated wi th an epoxy sealant after all
cracks are thoroughly inspected and pressure grouted.
The outlet pipe should be renovated if necessary.

b. Maintenance

The owner of the dam shoul d in it ia te in the near futu re a
formal program of annual inspection and maintenance for the
dam. The inspection should be performed by a professional
engineer experienced in the design and construction of dams
and the observations and measurements should be recorded on
standard i zed check list forms. Inspection check—lists and
complete records of maintenance should be included m a  per-
manent file available for public inspection.

Repairs should be performed as requ ired and the following
maintenance should be performed annually: remove trees from
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the embankment , fill and stabilize eroded area , clear debris
from the spillwa,y and the downstream channel . The current
practice of periodically lowering the lake for maintenance
purposes should be continued and at least once every five
years the lake should be completely drained to permit a
thorough inspection and repair of the dam and appurtenances.

c. Additional Studies

A professional engineer experienced in the design and construc-
tion of dams should be engaged soon to investiga te the structural
stability of the darn. The investigation should include all
measures necessary, such as: dye testing, borings and corings,
to assess the structural stability of the dam.

A detailed topographic survey of the dan and area around the
darn , based on USGS datum , should be undertaken by a qual ified
l icensed land surveyor or profess ional eng ineer in the near
future. The survey map should become part of the permanent
record mentioned in paragraph 7.2.b.
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APPENDIX 2

Photographs
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PHOTO 1
SP ILLWAY
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PHOTO 2
SPILLOVER AT DOWNSTREAM END OF SP I LLWAY DISCHAR GE CHANNEL

WHITE MEADOW LA KE DAM
30 APRIL 1979
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PHOTO 3
CREST OF DAM
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PHOTO 4

UPSTREAM FACE OF DAM

WHITE MEADOW LAKE DAM
30 APRIL 1979
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PHOTO 5
DOWNSTREAM FACE OF NORTH SECTI ON OF DAM
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PHOTO 6

DOWNSTREAM FACE OF SOUTH SECTION OF DAM

WHITE MEADOW LAKE DAM
30 APRIL 1979
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PHOTO 7
PAVEMENT FA ILURE ON DAM CREST

S

PHOTO 8

OUTLET WORKS O P E R A T I N G  M E C H A N I S M

WHITE MEADOW LAKE DAM
30 APRIL 1979
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PHOTO 9
BRIDGE DOWNSTREAM FROM DAM
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PHOTO 10

DOWNSTREAM CHANNEL

WHITE MEADOW LAKE DAM
30 APRIL 1979
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APPENDIX 3

Engineering Data
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CHECK LIST —

HYDROLOGIC AND HYDRAULIC DATA

ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS : Mainly wooded

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY ) : 753.0 (320 acre-feet)

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY): N.A

ELEVATION MAXIM UM DESIGN POOL : 755 1

ELEVAT I ON TOP DAM:_____________________________________________________

SPILLWAY CREST: Concrete Weir

a. Elevation 752i
b. Type Uncontrolled Weir
C. Width 20 feet
d. Length 29 feet • 

-

e. Location Spillover~owns tream side of dam
f. Number and Type of Gates N.A .

OUTLET WORKS: Gated Pipe

a. Type 36” corruga ted metal pipe with lift gate

b. LocationAt center of s~illway

c. Entrance inverts Unknown

d. Exit inverts 744 9

e. Emergency dra i ndown facilities : Open nate

HYDROMETEOROLOG ICAL GAGES : None -

a. Type N.A.

b. LocationN.A . •

c. Records N.A.

— MAXIMUM NON-DAMAGING DISCHARGE :

(Lake stage equa l to top of dam) 76 c.f.s.

- 

_ _  

A
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APPENDIX 4

Hydrologic Computations
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E L E V A T I O S  7 9 7 . 0 0  7 9 6 .50  8 0 2 . O a  

- —- -

633.  543 .  1953.
0. 858.

R A T I O  MA:~I )w  ~ A X I ’ U M  M 3 ~~ j” M A X IM U M  O U R A T I O~J T I M E  OF T 1~4C OF
OF RE SERVCIR DEPTIl ST O RAGE DUTF _ O W  OVE k TOP M A X  DUTFLO~ FAILUR E

_
~~~P0F ._ W .S.EA.CV OV ER. DAM AC—Fl CFS HOJ~.S HOURS - • HOURS

.50 82 3.42 0.33 147g. 519. 0.00 18.58 0.00

.30 790 .2, 0.00 1143. 282. 0.00 18.58 0.00
_...._...1~. 798.23 - 0 . C C  855 .  14 1. - - 0 . 0 0  18.58 0.00

.10 797.~~? 0.00 799. 91. 0.C0 18.58 0.00
•Qr 797.41 0.~~0 713. 50. 0.00 18.58 0.00

SUMMA~ Y OF DAM SAFETY A HAL Y S IS WH 1r E M~~~~~ OW LAKE

..........•-- • INITIAL VALUE S P IL UWAY CREST TOP OF DAM - •

ELFV A T I N
~ 

753.00 752.70 753.70

~ T O F A ~~E 320. 280. 417.

- •  
DUT~~L )W ‘3. 0. 76.

RATIO M?X 1 ~~UM M A X I T M U M  M A Y I~~L~~ 
M A X I M U M  DURATION TIlE OF TIME OF

CF RECL SV O TR DEPT H SIONAC .E OUTFLOW OVER TOP M A X  OUTFLOW FAILURt
• 

— PMF w.S.CL V OVER DAM AC—FT CFS HOURS HOURS HOURS

.50 755.09 1.38 618. 1556. 10.42 17.25 0.00
•30 754.49 .79 531. 746. 9.42 17.83 0.00

_ .1.5. - 753.97 •27 456. 228. 8.33 18.83 - 0.00
.10 753.72 .02 421. 82. 5.17 23.33 0.00

• .05 753.28 0.00 359. 44. 6.00 22.50 0.00
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(WIT H S1~EAe I-4)

• P R FV IE~ OF SE c ~dr:CF OF S T R F A M  ET~~~RK C t . L C U LA T I C~JS

R U \ O F F  HY [~~~G~ A f  AT  LAKE
- R~~UTf  ‘-~Y D ~~f l .~k I P s ~ T~
- RU’ -~~FF HY~

) R O 3 R A F H  A T
CC~~~1 . F  2 HY~~P r G R A P ~I~ t~T
R~~UT I y r ’~~r~~<~~2~ T~R(~L ITET YD~~f l c F ~i T~’

- Rf luT~ r’Y1 )~ ~~~ ~~~~ -1 TO 7
Ff i ~ OF ‘ F T ~~O RK
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*1 
- 

DAM SAFETY ANALYS IS NEW JERSEY
*2 Ml HOPE/ WH ITE MEADOW LAKE DAM
*3 0.5 PMF BREACH AHO CHANNEL ROUTING
8 300 0 5 0 0 3
81 5
J 1 1 1
Ji C.5

0 LAKE 0 0 1
Mi SUBAREA IN FLOW HYL NOGRAPH TO MT HOPE LAK E
I 1 2 1.9 1.9 0
D 0 25 100 109 117
T 1.5 0.15

0.42
X — 1 . 0  — 0 . 0 5  2.0
K I ~) A M  0 0 1
Xl  ROUTE D1 SC~ A RGE THRU DAM -Y 1 1
11 1 —797 — 1
Y4 796.5 797 799 801 802 803 804 805
Y5 0 4 232 636 658 1112 1382 1649
SA  0 190 294 420
SE 787 197 800  820
5$ 796. 5

0 802 2 . 63  1.5 1252 • - -
K 0 ~ ML 0 0 1
Xl SUBA REA IN FLOW HYORCGRAP H TO WHITE MEADO W LAI(I:
N 1 2 1.0 1.0 0
P 0 25 160 109 117 - • - -
I 

- 
1.5 0.15

K — 1 . 0  ~ O . C S  2 .0
K 2 ~ML 0 0 1 -
Xi COM biNE HYDROGRA PIIS IN WHITE MEA DOW LAKE
K I WUL 0 0 1
Xl ROUTE PITORO GRA PH THRU WHITE MEADOW LAKE DAM
V 1 1  -— ——
TI 1 — 753 —t —

Y4 752.7 753.7 754.7 755.7 75t ~.1 157.1
C 76 216 396 610 853

EA 0 137 184
SE 746 753 760 

— •

55 152.7
SD 753.7 2.63 1.5 300

- ~8 120 1 746 0.5 753.0 753.7 — _ __  _ _ _ _ _—

Xi CHANNEL ROUTI NG REACH 1
Y 1 1
Ti 1 _______

Y6 0.1 0.04 C.1 732 740 250 
- 
0•01 — ______

17 0 740 10 738 110 738 180 732 190 732
• 1? 2 2 0  734 340 734 390 740

_ K 1 2  _ _ _ _ _ _ _ _

X l  CHANNEL ROUTING REACH 2 
•  

______________—
Y 1 1
Ti 1
Y6 0.1 0.04 0.1 712 720 - 900 0 02  _______• Y7 0 720 50 716 100 712 

- los  712
7 123 716 140 718 145 720

99

_  
I

- — -• —.~,--.-, 
~~~

~
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U 101.10 0.1 1 10 10

~~ U 1.. 0 5—10 ~ • a • 0
5- 4 O~ II — ..J a~ 10 10
Li (X~ Lie) — a . . .
3: 5- a..-. < -) c.~o 5- Zfl ~

- .~ sC)

— . 4r ,
5.4 c~_, u.~r ~.i s _i c, .—_ ~ o- • I
5/) ... 0_.I0 5- ~~ Li ~ C_i Cs • 5 U 1..
a- — 20.— c a . C C (P • C (.1 CS = C —
Li C~. O(Z~ . C. ..J LQ  0rY 10 S— Cs: . C 0- 10
~) t.i~~~ 0 5.- • t_, a I— C •~- 5- 4

— —  2 II Li C I 0 .5 4 V 10 a. II 2 Q~C U.. .4 C/)C) * L C. 5- 0. —. cr iCD sa ID 0 II Li
Li C .-. ~~ CD 0. ~ ~~ P — . •
2 LI V t—C- * c = a C • .-* V. — = Zr J c) C C r— c-

~L .1 >t . - .  • • C r :  L C .C~. ‘. ~- - 4— f .-,
Cs a. 105..- 10 ...J2 • * ~~ 5—. 1) (/i Li 1 0 > Li a. —0’

~~ v) r C * ~ a. a .-s ~ ~ • .J I Li (3 0.
— 

_j —. ~~ 0’ .-I 0 05- CI 5?’ Li a.
5/) C.. C 4 0 1._i >- 10 010 P.O a. 0
>- 3 C. II Li I- Li 3: .-~ .-t c. .-.a
_i 0 —) 12(S ) - a. *5  4 . 3: CD

• 40 4<—. 4 = C. r.s a. a :,a a 0
4 . J..J ~ 5 CC, .1)0 1.5 10 *

<(V ).C’a.(fl a.0. (C 4 3: . a.a • a.
~ (.0 4 Li S - a. a~c a . Ii .-. LJr— .?

0’ 0 0. 0 5/) 4D 3: 10 Li S 0 .(- C~.
5- L~ — 0 5.- 0 10 10 .510 5- —

• LI 5— I— ~) _i Ci S a. Li —5 00 U..
U.. — ~ V0 • C. — — • 0
<I 0 3: • . ) — C a I— .—.

S 3: 1._iC. (010 a. C_i
* 0 .  3 1 0  5-— 2

I-. ~ C~ LJ <.i a. • .-. Li • 5
C I. 3: . 0 ~ ~~ 5- (fICZ 5..- Li
C. C.. 5— 3: C. ~ ..J 5—4 (‘510 IsO Is t— :’ c~ .-,

• - 04 .f • U. IrO .4 • 0’ CI ~~ 1.. “)
• I a. • . . 3: — . 5— . —

• • — 135-i • .410
• • 5-~~~ 3: 010 c_i C.

• 5 C. S 3:5- a. 10 • C t~. 104.’ 4
S s-t i’- S —i • 3: Ui C. •.-r a.
• S a ir’. • a. • I ~~• 0.—SN . • 

3: • I I)  • C I • 3: 0 •
.55_i • . 0 0 • C

• ~~ ~~ I • a.. a: . o Cs. .‘~e.j
* ~~.jLIs P- 8,) (3.-I .3 5—10 )  4)
• ~ u. • a. • 0 ~~
• I.J_) 5 010 • a.
*13  5 I 0.
S C  CSd S 5) 5 .

•~~~ S S LI P-SO • Z
511 - 5  5 S ~I ft. •
• C Z s esit-~

( . IS-~ 0 •
5 0 . 20*  C’~5 t 4  S — O O
• 0 4.  S 5 ) .4 P.5-I)
• 1~~~S— • .00) S CI —I 50

*
sta n-U. 

~~ 4 0
• ~~ Li* 4*  ~~ 5.5
*13~~~Ia. . I’- .-4

•a.~~ Q. fl~~ 0.
3:

•i.55_i Ee s—E 0
• X I~ * C —~ U
• 4-4. 0P-+
•OY) VI. I U

I •a.
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PMF !NFL~~AJ D R ’ O GR A P 4

MO .OA HR. MN PERIOD R A I j  E X O S  LOS S CO MP C

1.01 .05 .‘1 o . c e  .3 1
1.01 •1 Q 2 .3 1  0 .0- 0 .0 1 2.
1. 11 .15 3 • r •~~.0  •t0 1
.1.31—- •20- —---———-- - 4 — .2 3 .  0 . 0 0  -- .31 • __ • 1.
1.01 .25 5 .01 0.0 fl .01
1.01 .3 0 6 .21 ‘.Y) .0 1 1.
1.01 .33 7 .01  3 . 0 0  .0 1.

—_ —  -- __  • • 1.01 - . 40  • - - 8 — .21 0 . 0 0  .3 1.
1.01 .‘.5 ~ . 2 1  3 . 2 0  .0
1 .C 1  .~~0 10 . 0 1  0_ C O  .0

• 1. 0 1  .55 11 . 0 .  3 ’  .0
— 1.03. 1.00 - 12 .01 3 . 1 0  .2

1.31 .05 13 .2 1 3 . 0 0  .2
1.01 1 .10  14 .0 1  . L 3  .3
1.01 1.15 15 .1  0.00 .3
1.01 - 1.20 • - - 16 .31  1.30  .2
1. 01 1 .25  17 .2 1 0 . 1 0  .0
1.01 1 . 3 0  i f i  . 2 1  3 . 1 3  .0
1.31 1..!5 l’i . 3 1  ~~~~~~~~ .0
1.31 - 1.40 - - - 20 - . 31  0~~~ 3 .3  - .
1.01 1 .4 5  2 1 .0 1 _ r 3 .0
1.01 1.~- 0  2 2 .3 0 . i ’O  .3 1

• 1. 1_ il 1.~~5 20 • 1 3 . 3 2  .0 1  I .
1 .1  0 .0 0  4 ..1 0 .03 .01 3 .
1 .ul 2.05 ~~ .11 ‘. L 3  .11
1.01 2 . 10  26 .2 1  0 . 0 0  . 2 1
1 . 0 1  2.15 2 7  . 6 1  0 . 0 - C .0 1 1
1.0 1 • 2 .3 0  - . : i  3 . 2 - 3 . 2 1  - .
1.01 2 . 2 5  2 9 . 1  3 . 3 3  . 0 3 1
1.0 1  2 .30  30  . 3 1  C . fl~ . 2 1  -

.
1 . 33  2 .35  31 .2 1  2 . 2 - 0 . 0 1  3.
1.31 2. 4 3  3 2 .31 0 . 0 1  . 0 1  0 .
1.’l 2. 45  ~ 3 • • 1  (1~~~I - 3  . 3  -

.
1. 1 2.1 0 34 . 1  11• C f -  • ‘~
1. 1 2.’-S 35 . ‘i 0.

—- 1. 1 • 3.~~0 50 • .31 0 . 6 0  .2
• 1. 1 3 .C 5  37 _ r~ 0 . 0 0  .0 1  0 .

1. 1 3 .10  ~6 . 2 1  ‘l .L~~ . 0 1
1. 3 . 15  ~9 .01  0 . 3 3  .0 1  -

.
— 1 .  • 3.23 — 4 3  — —  •11 t 5 C ~~ .01
1. 3 .25  41 . 3 1  0 . 6 1  .‘1 - .

1. 3 .30  4 2  .2 1  3 . 0 0  . 0 1  0 .
1. 3 .35  4 3  .3 1 3 . 0 2  . 0 1  -

.

— - - - 3 . 4 G  • _ - -  44  . 2 3  2 . 0 3  .01  -
• * 3.~~5 4 5 . 1  5~~ ç 1 1  •( 1 •

3.~.0 45  .3 1 0 . 0 :  .0  — .
3 . 5 5  47  • 2 1  3 . 0 0  .0

—• •_ • • 4 . 0 0  • _  ‘+8 - .3  • 0 . 0 0  .6- 1
1. 4.35 4 9 .1 ~ . C C  .0
1.0 4.10 53 •~ 3.00 .03
.01 4 .15  51 .0 0 . 0 0  . - .

______________ 52 - .2 3 . 0 0  .3 • 0 .  - •
.0 4.~~5 ‘~3 .0 2 .10 .0

• .0  4 . 3 0  0 4  .0  0 . 0 0  .3  0 .
.0 4 . 3 5  55 . 0.00 . 0 1
.01 - .  4.40 5 6 _  .3 - 0 . 3 0  .3 • • • • .

.C 4 .45 57 .31 1.11 .0 1.

.0 4 .5 0 56 .Oi  “ .0 .0 0 .

.0 4 .~~5 ¶- -9 .01 .0 . 0 1  I
____________- .31 - • 5.C3 .. __ 

~~~_ .31 — • * 0  ~—- .0 - - -

.0 5 .0 5  61 .C 1 0 .0  .“l 0.

.0 5.10 62 .0 1 0 . 0 0  .0 C .

.0 5.15 63 .11 .0 .0 0, .

.0 •—- 5 .20 - —— --  64~~~~~.31 - -  0 .0  - .0 - 0.

.6 5 .2 5 (5  . 0 1  0 . 0 0  . 3

.0 5.5 0 66 .3 1 0 . 0  .3
• 0 5 .35  7 .31 3 . 0 0  .01 0.
• 5.40 .3’ 0.0 .01 1.
.~ 5.45 ( .3 .C . 01  0 .
.0 5.53 .0 .0 .0 1  C.
.0 5.55 .0 0 .0  .01

_____________ .0. ~ .6 0  ~~~~~~~~~~ 
._ .0 . 00  .01 • _ • 0.

• C 1  6 .05  73 .C~ 3 .0 0  .03  6.
.01 6 .10 74 .03 ~ .0 C  .33 7.
.01 6 .15 75 .03  0 . 0 0  .03

_ 1.OL... _ 6.20 —- 76• • .03 0 . 0 0  .33 - -- 2.

- -  - ‘~~~~.r .•.. - ~~~~~~~~~~~~ -



____ -. 

I

MO.OA HR. MN PCRIOO RAIIi OX O S LOSS COPIP 0

1.01 £.2s 77 .0!, 3.01’) .03 0.
• 1.01 6.30 78 .33 3 . 0 0  .03

0.01 6.35 79 .33 0 . 0 0  .03
~~~~

____
~~~~~.31 6.40 • _ • .  C 3~~~ •03  0 . 0 0  .0 3 - -1 1.01 6.~~5 61 .03 0.00 .53

1.01 6 .50  82 .03 ‘3.130 • (33 C .
1. 1 6.5 5 83 .03 3. 10 .03

L _ . . _ . . ._ _~~~~1. 1. 7 . 0 0  • 84 - .03  0 . t 0  .0 3  - -
1. 1 7 .0 5  f~5 .03 2 . 1 2 3  . 03  7 .
1. 1 7.10 86 .03 0 . 0- 2  . 03  0.
1. 1 7.15 6 7  .03  3 • f l f l  .013 ‘3.

________ ..... _ 1. 1 7.20 E8 .2 3  - 2 . 0 ”  . 03  2 .  - -
1. 1 7.25 89 .0 3  0 . 0  . 03
1. 1 7 .30  96 .03 3 . 0 1  .93
1. 1 7.35 91 .03  0 . 0  • f 3

_ __ ... ._1. 1 7 . 4 0 - • 92 - .3 5  3 . 0  .03 2 .  —
I. 1 7.45 93 .33 0.1. .03 -

.
1. 1 7.00 54 .03 3 .21 .2 ’
1. 1 7~~C 5 95 .03 0 . 0 0  • 0

________ 1. 1 -— 8 .0 0  _ 56 - — .13 .C ~ .0
1. 1 8 .0 5 97 . 3 5  ) .( 1  .0
1. 8 . 1 0  58 . 03  2 . 2 0  . 2  .

- 3 .  1 p.15 “~~ .0 3 : . :o  . 3 3
— • _ _ ~~~ • 1. 1 8.20 106 .03 0.00 .23

1. 1 p .25 0 1  .03 3 . 3 3  .2
3 .  1 6 .30  12 2  .33 ‘ 3 . 6 3  .0
1. 1 8. ’5 0 3  .03  0 . O C  .0- -

.

—— - 1. 1 0 . 4 0  V- .  .0.3 3 . ( _  .7 5  -

1. 1 8 .4k  1 1 C  .03 0 . 2 0  • 11

1. 1 8.5 lb  .03  2 . 0 0  .0’ - .
1.01 b. i 5 12 .3 3  .01 .3 1.

-- 1.01 -~~~~~ • . 11 - .53 .11 .0
i.ii s. : 10 . 2 3  .1. .0 I.
1 . 1  9.1 I .03 • • 0

.0 1 9.1 11 .03 • 1 .0
— — 1..i 1 9.2 11 .33 • 1. .0

1. 1 9 .25  11 .05 • 1 .6 1 - .
. 1 9 .3 C  11. . 0 3  . 01  .0 1 2 ’ .

1. 1 9 .35  11 . 03  .3 1 .01  3 1.
_ ___ 1. 1 9.40 11 .03 .0 1 .0 1 2.

1. 1 9 •4 5  11 7 .03 • 1 .0 1 4 .
1.0 1 13.50 0 1  .03 .01  .0 1
1. 1 ~ • !5 i iq  . 23  .01  .0 1 1.

__________ 1._ I  .1 ~~~~~~~~~~~~~~~ . 3 3  .2 1  • 1
1.01 1 .05  121 .03 .01  .‘ 1 7.
1.31 1 .10 122 .03 • 1 .0 1 -
1.0 1 1 .15 133 .03 • 1 .0 3

_____________ 1.01 1 .20 124 - .03 .0 1 .0 1 1.
3.01 1 .25 1 25 . 33  • 1 .0’ 1 .‘.
1.01 10.30 126 .03 • 2 .0 1• 1 .01 1 .35 127  .03 • 1 .0i 1 ~.

______________ 1.31 - 1 .4 0 -- 1 25  — .03  • 1 . 0 1  1 ‘.1.01 1 .45  3 2 9  .2 3  .01 .01
1.01 1 .50 130 . 33  • 1 .01 1 ‘.
1 .01  1 .55 31 .013  • 1 .0 1 1~~4.

._ . _ _ _ 1.&1 1 .010   132 •03  • 1 .01 1 4 .
- 1 1. 0 1  1~~~05 133 .03  • 1 .01 1 4 .

1.01 11.10 134 .03 ~~~1 .01 1 4 .
1.3 1 11.15 135 .03  .61 .011 1 4 .
1.01 11 .20  136 .03 .0 1 .01 1 ‘+.
1.01 11.25 137 .33 .01 .01 1 4 .
1.01 11.30  138 •C 3  .6 1 .0 1 1 4.
1.01  11.35 39 .03 .01 . 6 1  1 ‘.

14C .3~ • -1.-- -_- - .C1  —- - - 1  ‘.- — --—-
1. 01 11.45 141 .03 .01 .01 1 4.

• 1.01 11.50 142 .0 3 .01 .0
• 3.01 11.55 143 .03 .01 .0 18’.

— — — ------——I,.0 1— -12 .00 - — ---- - - 1 4 4 —  .03 •0 2  .0 184 .
1.01 12.35 145 .17 .15 .01 20c..
1.01 12.10 146 .17 .15 .0 282.

• 1.01 12.15 1 47 .17 .15 .01 437.
. o . _ . .~~ ....... ...J._.01 X2 .20 .._ _ 148 .  .17 .15 .01 674.• 1.01 12.25 149 .17 .15 .01 953.

1.01 12.30 150 .17 .15 .01 1232.

_ _ _ _ _ _ _ _ _  • • ~~~~~~~~~~~~
- — • — — - -. —-

~~.



_ _ _ _ _ _ _ _ _ _

PO .DA *IR .P~~ P E R IO D  RA I ~1 (X C S  LOSS C~~P+P Q

1. 01 1~~.55 27 .01 • 3 0  .31 4°5 .
1. 01 1” .0)  28 .01 . 0 0  .01 4~~2 .
1•~~ 1 1~~ .05  2 .  .0 1  .00  .01 4 3 1 .
1. 1 19.13 30 - - - .01 .00  .0 1 - 4 0 2. -

• I 0~~.15 31 .01 . 00  .31 - -  375.  - -—

• 1 1° .20 32 .0 3  .00  .31  350.
1. 1 19 .25  33 .01 .00  .31 3 26 .

• 1 1~~.3Q 34 - .01 - .30 . - — —  3 0 ,5 .  -
• 1 19.35  35 .01  . 3 0  .3  2~~4.
• 1 ‘~.40 3A .31 . 3 )  .3 265 .

1 1’~ .4 5 37 . 01  . 00  • 2 4 7 .
• 1 0 9.50 - - 36 

- - - • 0 1  .0 0  - - .0 • 231.
• 1 19.55 39 . 31  . 3 0  • 

• — 
215. ——

• 1 20.00 4 0 .01 .00  • 201.
• 1 2 0 . 0 3  41 .01 .00  • 187.
• 1 26.10 ‘2 .01 .00 .3 — - 175.
• 1 OC .l s 43 .11 .00 .51 1€ 3.
• 1 20.20 44 .01 •i ’ O .3 152.

1. 1 7 0 . 2 5  45 . 3 1  . 0 0  • 1’2.
1.0’1 20.3’ 46 .31 . 2 0  • 133.
1. 1 20.35 47 .01 . 0 0  • 1 124. —

1. 1 20.4) 4% .01 .00 • 115 .
1. 1 70.45 4C .01 . 00  .31 10 %.
1. 1 V.50 50 .01 .0 0  .01 100. -1. 1 ?“ . 55  2 51  . 3 2  • 0 )  • 94.  -—
1. 1 2 1 . 0 0  252 .01 .00 . 3 2  # 7 .
1. 1 71.35 53 .01 .00 .3 82 .
1. 1 21.10 54 .01 .00 .3 76.
1. 1 71.15 55 .01 .00 .3 71. - - -

1. 1 2 3 .2 0  56 .01 .00  .3 66.
1. 1 21.25 57 .01 .00 .3 62.
3. 1 71.30 58 .0 1 .00 .31  - - 38.
1. 1 2 1. 3 5  5-3 . 0  .33  .51 54 .
1. 1 21.40 612 .01 .30 .01 50.
1. 1 71.45 61 . )  . 00  .31 4 7 .
• 21.53 62 .3 .00 .01 4 4 .

63 .0 • 0 0  .01 41.
. 2 2 .  0 64 .31 • .31

1. 2 2 .  ~ 65 .0 • .01  36 .
1.~ 2 2 . 1  ~ 6C. .0 • .01 33.

.0 22 .  5 2 6 7  .0  . . 0 1  3 1 .

.0 2 2 .  268 .3 .jO .01 29.

.0 ? 2 . 2~ 2(9 .3 .00  .31 27.

.0 22.31 270 - -  .3  - . 3 3  .01 25.
•1 22.3~ 271 .3 .33 - .31 — 23.

1.01 2 ” .4 2 7 2  .0 .0 0  .01 2 .
.0 2 2 . 4 ., 2 7 3  .0 .00  .01 2 *.0 2 2 . 5 0  ‘74 .0 .00  .31 1 .
.0 2 2 .~~” 75 .0 .0 0  .3 I.3 2’.0 76 .0 .30 .31 1
.31 2 5 . 3 5  77 .3 .00 .01 1
.0 73.1 2 70 .0 .00 .31 1

• .0 7!.l~ 7~ .3 1 .00 .01 - 13.
+ .0 2’.23 140’ .0 .00 .31 13.

.0 73.2~ 80 .‘ ‘ .0 .01 12.

.1 23.33 82 .0 .6 .31 12.

.0 23.~~5 83 .3 .0 .31 - 12.

.0 23.sO 8’. • .0 .31 12.

.0 2 3 . 4 5  85 . • 0 .31 12.

.0 2 3 . 5 0  ~6 .0 .1 .31 12.

.0 2 3 .~ 87 • .0 .31 12.

.0 0.01 288 .0 .. .01 12.

.0 .015 2 84  C.~~~ 3~~ 0 . O C  12.
——- .0.. —-~~ .1. - - - -  90 3 . 3 3  3.Ju __ ~C .J3 -~~~~~~~~~~~~ 12 . ______

• C2 .15 91 0 .) )  2 . 3  0.33 11.
.02 .2 ~2 0.30 3.2 0.00 10.
.02 .25 93 0 . 0 0  0 .01  3 . 3 0  9.
.02 .3. 29~ 0 . 0 3  0 .0  0 .30  9.
.02 .35 95 0.)) C . ) t .  0 .3 0  8.
•0 2  .40 9 3 .  ‘~~~ 0 . 3 3  3 . 3 0  8.
.02 .45 97 0 . - s. 3 .3 0  0. 130 7.
.02 .53 98 3 . 3 0  3 . 2 0  0 . 3 0  - 7.
.02 .55 ~99 0 .0 3  0.00 0.30 6.
•02 1.00 300 0.03 0.00 0.00 6.

SU8 23.~~0 19.63 3.77 - - 294370.
( ~~~~~~ 499 •) (  96.~~( 8335 .63)

~ 

•.



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

~ O. DA tIR .P~~ PERIOD R A 1~ ( X C S  LOSS COMP U

1.0 1~~.55 27 .01 .30 .01 4 Q 5~~
1.0 19 .03  28 .01 .00 .31 4 6 2 .
3 . 0  1C .05 2 .  .0 1 .00 .01 431.

• 1.0 19.10 -— • 30 .01 - .0 0 . 00  4 0 1 2 .
.0 19.15 31 . 01  . 30  .31 375 .  - -  - -

.0 1°.20 32 .01 .00  .31 350.

.0 19.25 33 .01 .30 .31 326.
-— .0 14 .30 -• 34 .0 1  . 3 0  

- -  .130 • 3 05 .
.0 19.3~ 35 .01 .0 0  .31 2 % 4 .
.0 113.40 3~ .31 . 3)  .01 265 .
.0 1’ . 45  3 7  . 01  . 0 0  .0 1  247.
.0 13.50 _• 30 - .01 . 00  .00  231.
.0 19.55 239  .01  - .00 .31 — 215 .
.0 2 0 . 0 0  - 40 .01 .00 .01 2 3 1 .
.01 7 0 . 0 5  41 .01 .0 0  .31 107 .

- - -  .01 2 6 . 1 0  42 .01  .0 0  .01  - 175.
.0 1 2 0 . l s  43 .01  . 0 0  .31 - 

1 43 .
.01 2 0 . 2 0  44 .0 1  . 10  .01 152 .
.011 2 0 . 2 5  45 . 1-_ i • 0 0  .31 0 4 2 .
.0 ’1 2 0 . 33  46 . 0 1  . 30  - .31 13-3 .
.01  20.35 47 . “‘ .0 0  .01 1 24 .  -

. 01  2 0 1 . 4 ) 4 %  • .0 0  .3 1  115.

.01  70 . 45 45 .0 .00  .31 1 0 % .
• 1 2 0 . 5 0  50 .0 . 0 0  .01 - - 1 0 0 .

1. 1 2~~~ %5 51 • . 2 0  .31  9 4 .
• 1 2 1 . 0 0  52 • . 30  .01 # 7 .

1. 1 2 1 . 0 5  253  • .00 .31 02.
1 2 1 . 1 0  54 • .01 0 .01 7 6 .

• 1 2 1. 35  55 .0 .00 .31 - -  7 1.  ——

1. 1 2 1 .7 3  56 • .00  .31 (36.
1. 2 1 .2 5  57 .0 .00  .01 62 .
3 .~ 2 1.30 58 • .00  .31 ~ 8.

.0 .‘1 .35  5-3 .0 .00 .31 54 .

.0 2 1 . 40  60 .0 .90  .01 50 .

.0 2 1 .4 5  61 .0 . 60  .01 4 7 .

.0 21 .50  62 .0 .00  .31 4 4 .

.0 21 .5~ 63 .0 .00 .01 4 1.

.0 2 2 . 0 1 0  64 .31  .3 0  .31 ‘8.

.0 72 . 0 3  65 .0 .30  .01 36.

.0 22.1)  6-6 .0 .30   .01 - 33.

.0 22.15 67 .0 .00  .31  - - 31.

.0 2 2 . 2 0  604 .3 .30 .01 29 .

.0 2 2 . 2 5  2 0 9  .0 .00 .31 2 7 .

.0 22.30 70 .0 . 0 0  .01 2 5 •

.‘~ 2 2 .3 5  71 .0  . D 0 ~~~~ .31 2 -~~.
• 2 2 . 4 0  72 .0 .00  .01 2
.0 22.4 5 73 .0 .00 .01 2.0 22.50 2 7 4  .01 .00 .31 1
.0 22 .55  75~ .01 . 0 0   .31 - 

1.0 2~~.01 76 .01 . 30  . 31  3
.31 2 5 . 3 5  77 .31 .0 0  .01 1.0 23.13 70 .01 .00 .31 1
.0  21 . 15  27~ .31 .00  .03  1 .~~~~~~~.0 2 3 .2 3  80 .0 1  .00 .31 1
.0 2 3 . 25  81 .01 .0’ .31 1
.0 2 3 .3 3  282  .01 • .30  1
.0 2 3 . 3 5  2 83  .01 • .31 - - 

1
.0 23.~~0 28’. . 0 1  • .01 1
.0  23.4~ 285 .3 • .01 1
.0 2 3 . 5  2 6 6  . 9  . 3  .3 1  1 *
.3 23.5~ 2 8 7  . .. .31 1 .
.0 0.0 288 .01 .0 .31 12.
.0 .05 289 0. 0 0.0 0.00 12.
•02  • — . 0------ . 290 0.3 • . 3 . 3 0_ _C .0 3  _____ _____

.0 • 5 291 0.9 0.00 0 . 3 0  11.
• .0 •2 292 0 . 3  0 .00  0 . 0 0  10.

.0.. .23 293 0 . 0  0 .00 0 . 3 0  9.
•02 •30 294 0.0 0.00 0 . 3 0  - - 9.
. 0 2  .35  2 9 5  0. 01., 0.00 0 . 30  8.
.02 .~~0 296 0.93 0.30 0.30 .
.02 .45 297 0.00 0.00 0.00 *

1.02 .50 298 0.00 0.00 0.90 — • --
.02 .55 299 0.00 0.00 0.00 .
.02 1.00 300 0 . 0 0  0.00 0 .00

SUM 23.40 19.63 I 594.131 499.131 96.131 8335.63)

-~~~~ 
-,______ t i

_ _
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D A M  D A T A
- - TOPEL COCD EX PO DA~~~1D

802.0 2.6 1.5 1252.

ST A T I O N  D A M ,  PLAN 1. R A T I O  1 — ~~~ rMF

(~4D—OF— PLR1O 0 HYDR C IORAPH O R D I NA T E S

OUTFLOW4, 4. 4. 4. 4. 4. 4. 4.
4. 4. 4. 4. 4. 4. 4. 4. 4. 4.
4. 4. 4. 4. 4. 4. 4. 4. 4. 4.
4. 4.  4. 4. 4. 4. 4. 4. 4. 4.

—. 4 . 4. 4. 4. 4. 4* 4. _ _ . 4. __ . ____ .__ _ _ 4.
4. 4. 4. 4. “. 4. 4. 4. 4. 4.
4. 4. 4. 4. 4. 4. 4. 4. 4. 4.
4 . 4. 4. 4. 4. 4. 4. 4. 4. 4.
4. 4. . 4. 4. 4. 4. 4. 4. 4• 4 •
4. 4 . 4. 4. 4. ‘4. 4. ‘i. 4. 4.
4. 4*  4. 4. 4. 4. • 4. 4. 4.
4. 4. 4. 4. 4. 4. • 4. 4. 5.

— —  5.- -—----- -—-- -- 5. s. 6. - 7. 7. - . __-_ 8. - _—8.~9. 9. 9. 10. 10. 10. 1 • 11. 11. 12.
12. 12. 13. 13. 10 . 14. 1 • 15. 17. 19.
22. 25. .8. 32. :0. 401 . 4 .. 47. 52. 56.
60. 64. 69. 74. 75 .  83. 87. 92. 97. 101.

1C6 . 111. 113. 120. 1?o. 131. 13 6. 141. 147. 152.
157. 162. 161. 172. 179. 183. 190. 199. 210. 224 .
247. 276. 304. 329. 3 l . 365. 303. 395. 406. 415.
4.’4. 432. 439. 445. 4~~-. 4s6. 464. 469. 474. 479.
40 4 .  410%. 4 3 7 •  4~~6. S u O .  ~ O4 .  537 .  511. 514. 506.
516. 510. 51 9. 519. 51~~. 516. 515. 514. 513. 511.
5101 . 500. 5017. 505. 5 3 .  502. 530. 490. 496. 494 .
‘92. 491. 4 t 9 .  487. 4 .  463. 461. 479. - ‘.77. — - 475.
473. 471. 46-1 . 467. 45 . 4(33. 461. 459. 457. 455.
453. 451. 4 4 3~ 4 4 4 7 .  4 - .5. 4 4 3 .  441. 439. 437. 435.
433. 431. ‘.2’. 427. 425. ‘.23. 421. ‘.iq. 417. 415.
413. 411. 463. 467. 45 .  4C3. 431. 359. 397. - ~~~6.
394. 3’2. 390.  36 8.  3 ~.. 364. 3~~2. 381. 379. 377.

0 IOR AGL
613. 633. 633. 633. 613. 633. 633. 633.  633.  633.
62-3. 633. (35. 533. 33.  633. 633. 633. 633. 633.
(33 .  6 35 .  633. 633. -013. t-33. 633. £33. 633. 633.
613. 533. 633. 632. ‘2. (32. 637. 032. 632. 632.
612. 632. 632.  632. ‘7. 632. 632. 632. 632.  6 3 2 .
63~3. 632. 632. 632. 32. 632. 632. 632. 632. 632.
$2. 532. 632. p32. 32. 632. 632. 632. 639. 632.
632. s-31 . 4,31. 631. 21. 631. 631. 63 • 63 • 631.
(.3. • e.31. 631. 631. .00. (~~1. (31. (13 • 63 . -  631.
433 . 531. (- 1. 631. 6’j. 031. 631. 633. 63 * (31.
631. (-31. oIl . 631. ~3. 631. 631. 63 • 63 • 631.
631. 031. 631. 532. 632. 533. 633. 63.. 63.. 635.
635. &-Jb. (.31. 637. :0. 636. 639. 639. 6401. • 640.
641. 042. 647. 643. 6’3. 4 - 4 4 .  644. (45. 645. 646.
647. 047. 648. 66’-~. 6501. (.51. 652. 6s5. 659.
663. 66’. 674. 6411. 6~~7. (- 94. 701 • 700. 715. 723.
731. 739.  74 7 .  755. 7 . 4 .  172.  73 1.  789 .  796 . - - —  807.
0416. 070 . ~3.. 414 4 •  9 4 .  964. 0 4 7 5 .  845. 83.3. 90,7*
917. 9~~o. S’S. 94 9 .  • 1- . 1372. 94’6. 1005. 1030. 1061.

1 Y7 .  1130 .  1 1 7 2 .  12 0 5 .  1 0 .  12~~9. 12 ~~:. 12 98. 1313.  1327.
1319. 13~~C. 13~~1. 1370 .  1 1 . 0 .  134-6. 1397. 1405. - 1412. 1420.
1426. 1437. 1 4~~~. 14 44. 1 ‘0 .  1455. 1 45 1 .  1466. 1470. 1474.
1470. 1470. 147 0. 1477. 147’.. 147 4. 1472. 1471. 1469. 1466.
14~~4. 14 62. 1403. 1457. 14 5. 1452. 1400. 1447. 1444. 1442.
1 419. - - 1936. 1433. 1431. 1 Tl- . 1425. 1 4?~~. 1419. 1416. 1413.
1410. 140 4- . 14 03. 1402. 1 - ’ . 1396.  13’3.  1390. 1307. 1354.
1361. 1378. 1 3 76 .  1372. 13(’~. 1366. 1313. 3360. 1357. 1354.
1352. 134’. 1346. 1343. 13-.;. 1337. 1334. 1332. 1329. 1326.
1323. 1320 . 1 .017 . 1315. 1312 . 1309. 1307. 1304. 1361 . -  12 9%.
1296. 1293. 12 92. 1288 . 12 .-S . 1283. 1243 . 1277. 1275 . 1272.

STAGE
797.0 - _ 797 .0 - -  797. - 797.0 797.0 797.0 797.0 -. 797.0 •~~~~ . 797.0 ._~~797,0
797•fl 7C7 .1 7~4 7.  757.3 797 .0 707.0 797.0 797.0 797. 797.
797. 797.0 797. • 797.3 7 9 1. 0 1  757•Q 797. 797.0 797. 7 7 .
797. 797.~ 797. 797.’ 797.0 797.3 797.0 797.0 797.0 797.
797. ~~~~~ . 72~7. - -  7 9 7 k  707.0 797.0 797• 797. 7r7 .0  - 7 97.  - - 797. -.

791. 7~~7.6 7 9 7 .  7 5 7 . 0  737 . 0  7 9 7 . 3  7 9 7 . 0  79 7 . 0  7 9 7 . 0  797.
797. 1’7.. 797.0 797.3 797.0 7~~7.0 797. 797.0 797.0 797.
797. 797.0 797. 797.0 791.0 797.3 797.0 797.3 797.0 797•
797. 707.3 797. 797.3 797.0 757.0 797.0 797.0 - 797.01 797.
7 137.  797• 7’7. 707.0 797.0 707•Q 797. 157.0 797.0 707.
797. 197.0 717 7~~ 797.0 797.8 797.0 797.0 797.0 797.0 797.
797. 791.0 797. 7.7.0 797. 797. 797. 797.0 797.0 797.
797. 797.0 797. 797.3 797~ 797.0 797. 7C7.O 797.0 7’?.
797... 797.0 797. 7°7.0 797.1 7137. 797. 797.1 797.1 797.
197.1 757 •  757 .  73 7 . 1  707 .  7’7.1 797.  7~~7.1 797 .1  797.
797.2 7d1.2 797. 797.2 797. 757. 797.3 797.4 797.4 797.
797.5 7017.5 797. 797.6 797. 797.7 797. 797.8 .~~~~~ 797.8 •~~~~~~ 797.
797.9 797.9 79k. 798.0 79- . 790. 7°8. 798.2 790.3 798.3
790.3 796.4 79~~. 794.5 79 .5 7944.~ 799.6 758.7 798.8 798. -

799.2 7913• 799.5 79’(.6 7 0.7 799. 759.8 750.9 7 9., I
603.0 - — -. 830. -~~~ 800.1 6 0 . . 1  • 000.1 803. - -  

800.2 800.2 800.2
800.3. 03u. 700.3 80.- . 0~r.0.3 660.4 800.4 803.4 800.4

80.- .’. tsCO. 4 SOu. 830.’. 800.4 800.4 803.4 900.4 800.4 800.4
60 01 .4 003.4 02’.4 boo. ’. 80:- . 4-r Q .3 803. 800.3 803.3 830.3
800.3 - - 230.3 6010. 833.3 60:. OCO. 2  $00. - 800.2 - $00.2 300.2 -
8Cj.2 4001.2 8001 . 8001.2 900.1 803. 800.1 800.1 300.1

4 - C C . .  8102 . 500.1 802. 000.0 800. 8010.0 800.0 800.0
80 0.0 6 0 1 0 . 0  80t . 800.3 80’. 799.9 799. 799.9 799.9 799•9 -113,.9 .. 799.9 7913. - 739.9 - 79 0.9 - 799.8 793 .8 799.8 799.8 _ 799.d . I7 C Q ~~4. 799. 199.0 79’ .R 7c9~~$ 799.7 799.7 799.7 799.7

~E *~ O U T F L O W  IS 519. AT TIME 18.58 HOUR S 

— --• .--— -- - - - - -  - _ _ • • _ ~~~~~~~~~~~~~~~~~~
- — - -  —-—--- -~~~ —.-- --‘ - — - - ‘-——----.- --- --- --.——- 5 -
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t an . . . . . .  at t n . . . . .  * *t ~~ * * t a * a  

- SUB-AREA pu. orr C0~~FUTA TI0N

SUBA4EA INFL I~W PIY0000RAP I- I 1’ WH ITE P-FAO0 ~ LIKE

- -  - -  - ISTAQ ICOM P IECD# ITAPE JPLT JPRT I NAME ISTAGE IA IJTO
0 0 2 0 0 1 0 C

HY D R O 6 R A P I I  D A T A
fl~Y CG 1U85 TA REA SNAP T R S S O  T R S P C  R A T I O  1S~~DW ISA M~ LOCAL

1 2 1.00 0 .00  1. 00 0 . 0 0 1  0 .000  0 1 0

PR E C I P  D A T A
- SPFE POS R( RI .’ 4 2 4  R48 R72 R96

0.03 23.00 160.3 01 109.0 117.00 3 . 0 0  0 . 0 0  0 .00
) BY THE PRO &RA H IS .000

— - - - - - - L3 O S  DATA
LROPT STRKP D L T K R  RT IOL [RAIN ~- T F K S  RT IO ( STRTL CNSTL ALSMX RT IM P

C 0.00 0.03 1.00 0.00 0 .00  1.00 1.50 .10. 0 .00  0 . 0 0

- UNIT ~~~~ RDGRAP8 D~~T~~
TC: 0.00 LAG : .66

REC E~~S 1ON D A T A
- - SIRTO: — 1 .010 QRCSN : .C5 RTI O 3~ 2.00

U?~IT HYOROGP.APH 42 680 OF PERIOD 000I ATES, TC: 0.00 HOURS. LAG : .66 VOL~ 1.06
30. 92. 177. 296. 4”(,. 1374. 653. 685. 643. (‘45.

— —5~ 3. -- ----—--- 519.- 4 3 2 .  -_ 342 .  2 7 7 .  2 2 7 .  198. 158. 131. 106.
4-04. 72. ( .C.  ‘49 , 4 0. 33. 27. 23. 1’~. 15.
13. 10. 9. 7. 6. 5. 4 . 3. 3. 2.
1. 0.

_ _ _ _ _ _ _-

~~~~~~~~



_ _ _ _ _ _ _ _ _ _ _ _ _  —-,.‘.- ..-- — —.--— --.,~~~-----.. -

F’ t~1F st) B - ,4eE4 INFL OW
MO.DA HR.MN PERI’~D RAI’J ExCS LOSS COP!P 0

.1.01- -—... .015 _ __ _  1 -— .01 3.60 .01 1.
1.~~1 .10 2. .011 0. fl C .01 1.
1.01 .15 3 .11 7 . 0 3  . 21  1.
1.01 .20 4 .01 0 .0 0  .31 3.

____________ 1.01 .25 13 _ ... .21 0 . 0 0 1  .011 -- 1.
1.01 .30 6 .3 1 0 . 0 1 0  . 01  1.
1.01 .35 7 .01 3 . O C  .0 1  1.
1.01 .40 04 .61 2.00 .31 1.
1.01. ._ .45 9 - - .01 3 . 0 1 0  .01 - 1.
1.01 .50 110 .~~1 T.. C .011 C.
1.01 .013 11 .21 3. 01 0 .01 ‘ .
1.01 1.00 12 .01 1 0.04 0 .011 C.
.1.03. —. 1.05  13 - -  .101. 0.2. 0 .011 2 .
1.01 1.10 14 .011 0.60 .01 0.
1.01 1.05 15 .101 0 . 00  .011 0.
1. 01 1.70 l( .01 1 0.010 .0 1

3 7  .011 6 . 0 0  .01 01.
1.01 1.30 16 .11 0 1 . 0 0  .01
1.01 1.35 1 9 .01 3 . 0 0  .01 C .
1.01 1.40 23 .01 1 3 . 0 0  .011 C .
1.31 1.45 2 1 .101 0 . 0 1 0  .011 2.
1.01 1 1.rO 22  .011 01.~’0 .011 2.
1.01 1.55 23 .01 01 .0 0  . 03 1  2 .
1.31 2.00 24 .01 0.00 .01 0.

______ 2 .65  25 - .011 3 . 0 1 0  .131 ~~~~~~~~~~ — -
1.01 2.10 26 .101 3 . 0 0  .011 10 .
1.31 2.15 27 .011 2 .03 .03 (3.
1.01 2.20 29 .01 0.00 .31 2.

______ _______ 1 . 3 1  - 2.23 —— 29 - .01 3 .010 .01 - - 0.
1.01 2.30 36 .011 3.20 .C1 C .
1.03 1 2.35 Ii .01 0.00 .01 03.
1.31 2.40 32 .21 0.901 .01 01.
1.01 - — 2.45 .33 - -  - .01 O . O C  .01 10. -
1.01 2.50 34 .01 3.010 .01 01 .
1.01 2.05 35 .01 0 1 . 6 0  .01 0.
1.01 3.010 36 .011 3 .001 ’ .01 0.

L~~ — .. 1 . 0 L .  3 .015 37 .01 3 . 0 1 0  .01 - C. -

1.01 5.10 39 .01 0 . 0 0  • 9 1  2 .
1.01 3.1~ 39 .91 3.00 .01 0.
1.01 3.23 40 .C’1 0 1 . 0 0  .011 01.

___________ ~.1.G1. ....3.25 _ _ . _ 4 L .~~~ .10 1 0 1 . 0 1 3  - .011• 1.01 3.30 ~2 .31 C.~~0 .01 C.
1.01 3.35 43 •011 0 . 0 3  . 1
1.01 3.40 44 .01. 0.00 .01 0.
1.ol - - 3.45 45 - .01 0 . 0 1 0  .01 - 13.
1.0 1 3.’-0 ‘6 .011 0.00 .01 01.
1.01 3.55 47 .01 0 . 0 0  .01 0.
1. 01 4 .00  48 .01 0 . 3 0  . 0 1

__________ 1.01 4.C5 _~~~~~~~ 449 .031 3 . 6 0  .01 - - 2 , - -
1.01 4.10 ~ 0 .011 0 . 0 0  .01 01.
1.01 4.113 51 .01 01.00 .01 01.
1.3 1 4 . 2 0  52 .01 0 . 2 0 1  .011 2 .
1. 01 4.25 - 53 .01 0 . 0 0  .01 0.
1.01. 4 .30 54 .31 0 3 .0 0  .01 01 .
1.01 4.35 1313 .01 01.001 •01 0.
1.01 4.40 56 .6 1 01.C 0 .01 2.

_____________ 1.31 4.45 - - 57 - -  .011 0 . 2 3  .31 - ~. - -
1.01 4.50 59 .011 0 . 0 0  .11
1.31 4.55 59 .31 3 . 0 0  .0.1 0.
1.01 5.00 60 .01 0 . 9 0  .01 0.
1.01 5.05 61 .011 0.010 .01 - -  - C.
1. 01 5 .10  032 .01 0 . 0 0  .01 0.
1.01 5.15 63 .01 0 . 0 0  .01 0.
1.01 5.20 6’. .011 3 . 0 0  .01 0.
1.01 . 5 .2 5  - - 

65 .011 0 . 0 0  .01 - C. -3.3 1 5.30 (6 .21 0.10 .01 C.
1.01 5.35 67 .01 0 1 . 0 0  . 0 %  0.
1.01 5.40 66 .01 0.00 .01 0~
1.01 - 5.45 — 89 .03 1 3 . 0 0  .01 0.
1.01 5.50 70 •71 0.00 .01 0.
3 . 0 1  5.55 71 .0 1 1  0 . 0 0  .01 1 0.
1.01 6 .60  72 .011 0.201 .011 0.

—____________ .1.01.~~. 6.05 73 - -  .03 0 . 0 0  .03  - 2.
1.31 6.10 7~ .33 3.00 .03 0.
1.01 6.15 75 .03 0 . 0 0  .03 01.
1.01 6.20 76 .013 0 . 0 1 0  .03 0.

- - -  1.01. 6.25 - 77 .03 0 .00  .03 0.

_ _ _ _ _  

I

- - - -- - - -—- - -

~

— -----
- -~- - - -  -~~~-.— 



P ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - ‘.• 
- . —- -_ -.—--- -- — ——-———.-.‘--—--—‘.--.—

~~~
.-— .—.‘_——-.- -

P 0.OA •iP .WN PERIOD R& IPI EAtS 1.053 COMP 0

1.01 6.30 1~ .03 0 1 . 0 0  ~~~ —.
1.01 6.35 79  .33 0.06 .013 0.
1.01 6 .4 0 4 - 3  .~~3 3 . 0 1 0 1  .013

~~~~~ - -__ -_— - - 1. 01 1 6.45 ~~1 .01! 2 .0- 0 .03 C .
1.01 6.’-0 4 - ?  .013 2.90 .03 2. —

1. 0 1 6. k3 .03 3 . 0 1 0  .015  2 .
1.31 7.30 ~14 .03 0 . 0 1 3  .03 C.
1.01 7 . 1 0 5  85 . 0 1 3  0 1 . 1 0 - 2. . 03
1.01 7.1 0 ~ 9 . 3  0 3 . 1 0 0  • 23  0.
1 .6 1 7.15 4 - 7  .013 0 . 0 1 2  . 3 ( 3  C.
1.01 7.20 4 - 5  .013 0 . 0 1 0  .013
1 .31 ~~~~ ‘9 .33 3 . 0 1 0  .03 9.
1.01 7 . 3 0  ‘0 .013  9 . 2 0 1 -  . 03  01.
1 .0 1  7 . 35  C l  . 0 1 3  0 . 2 0 1 -  .03  0 .
1 . 0 1  7. 4 0  92 . 0 13  0 . C ~ .01 3

F - 1.0 1-  -- 7..b _
~~~~— -  9 3 -  — . 3 3  ~~~~~~~~ .03 0.

1.01 ?.sO 94 .013 3.00 .03  0.
1.011 7.55 05 ~ f l 3  3 .0 0  . 03
1. 0 1 2.C6 °6 .013 0.2.01 .013

- - l•2.1 *3.65 97 .03 0 . 00  .013
1.01 01. 10 94 . 013  0 . 0 3  .0 3
1.01 04.15 99 .33 3.00 .0 3  2 .
1 .01 8 .00  1 ( 0  .0. 01 3.00 .013 0.

— - _ —  . _ 1.31 8.25 1 1 0 1  . 013  3 . 1 0 0  .0 3
1 .31  8 .3 0  12 . 2  .01 3  01.00 .0 3 C.
1.31 4 - . .35 101 3 .33  0 .6 0  .~~3
1.01 8.40 10 1 4  . 0 1 3  3 . 0 0  .03 01.

— - - —  1.0 1 8.4 5 105 .33 0 . 0 1 0  .03 C.
1.21 8.50 30110  .013 0.00 .03 0. -

1.01 8.55 1 0.7 .03 .01 .012 -I.
1.01 9.00 104 .033 .01 .011 1.
1.31 9.05 1105 .013 .011. .01 3.
1.01 9.10 11 )  .013 .01 .01)1
1.01 9.15 3 1 2  .~~3 .01 1 .C1 11.
1.01 9.20 112 .03 .01 .041 11.
1.01 9.25 113 .133 .01 .01 25.
1.01. 9.30 11’ .103 .011 .01 33.
1.01 9.35 115 .001 .011 .0)1 42.
1.01 9.40 11*3 .103 .011 .011
1.31 9.45 137 .2.3 .011  .0 % 5 € - .
1.01 9.50 11 9 .03 .01 .01 6~~.1.01 ‘.55 119 .03 .01 .01 71.
1.01 10 . 010 120 .0 0 1  . 01 1  .01 7 - .
1.01 10.05 121 .013 .01 .01 7~~.1. 0 1 10.10 122 .20 .011 - .01 810.
1.01 10.15 123 .013 .01 .31 S~~.1.01 10.20 124 .03 .01 .01
1.0 1 10 1 . 2 5  135 .013 .011 . 0 1 1  50’.
1.01 10.30 101 6 .01! .011 .011 92 ~
1.31 101.35 127 .2.3 .011 .01 91.
1.01 10.40 124- .33 .01 .01 92.
1.01 13.43 129 .33 .01 .01 93.
1.01 101 .50 130 .013 .01 .01 94 .
1.01 10.~ -5 1 0 1 3  . 013  . 0 3 1  .01  04 .• 1 .011 11.00 1.32 .03 . 0 1 1  . 0 1  9 0 1 .

* _____L.01 11.05 ._ 133 .~~~~ .03 - .031 .01 95. - -
1.01 11.10 13’. .33 .01 .01 95.
1. 01  1 1 . 1 5  135  . 03  . 0 3  . 3 1  9€ - .
1.01 1 1 . 2 0  101 6  .013 .01 .01 9€-...~~~~~~

_ _
~~ 1.01 11.25 137 .03 •0 1  .0 1  90.

1.01 11.30 138 .03 .01 . 0 1  901.
1.01 11.35 139 .03 .01 .01
1.01 11.40 140 .03 •01 .01  9.~.

___ ____ ._ .1.31 .41.45 3.41 .03 - .011 • 01 9~~.1.01 11.50  34 2  .0 3 3  .01 1  .01  97.
1.01 11.55 143 .33 .01 .0 1 97.
1.01 12 .0 0 144  .03 .01 .0 1 97.

_ .-__ __ . __ . .__ 1 .01  12. 05 145 .17 .15 .01 101.
• 1 .01 1 2 . 3 0 146 .17 .15 .61 2 14 .

1.01 12.15 147  .17 .15 •0 1  139.
1 . 0 1  1 2 . 2 0  14 8 .17 .15 . 0 1  1 8 1 .

- 149 .17 - - .15 .01 244.
1.01 12 . 3 0  150 .17 .15 •01 325.

- __J -.~~~~~~ 6_. .

_ _ _  _ _ _  

_ _ _ _ _ _  
S



— ~~~— 
-

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

VC.3A 4.P~9 PERIOD R A I l  EA CS LOSS CCi’~ ~
1.01 12.35 151 •17 .15 .31 416.
1.01 12.40 152 .17 .15 .031 5101 .
1.01 1’.4~ 153 .17 .15 .31 b12.
1.01 12.50 1134 .17 .113 .01 733.
1.31 12.55 155 .17 .15 .01 7.3*3.
1.01 13.00 156 .17 .15 .01 Re C .
1.01 13.05 157 .201 .19 .31 9 2 2 .
1.01 23.10 15€ - .203 .19 .31 9 74 .
1.01 13.15 15fl .20 .19 .01 101 0 .
1.31 13.23 160 .20 .19 .31 lOt-i .
1.01 1’.25 161 .23 •19 .31 11~~2.1.01 13.30 162 .2) .10 .031 1144.
1.01 13.35 163 .201 .19 .031 11-4 .
1.01 13.40 164 .23 •19 .031 12~~2.1.01 1 . 4 , 165 .23 .19 .031 1207.
1.01 13.50 16~ .2 0  .19 . 31
1.01 13.55 167 .20 .19 .31 1311.
1.01 14 .02 364- .23 .19 .031 1392.
1.01 14.05 16’~ .2s .24 .01 13• 3.
1.01 14 .13 170 .25 .2’. .31 13-.’..
1.01 14 .1 0 170 .7 5  .24 .31 1. t.
1.01 1 4.20 172 .2 13  .24  .J1 1~~ ’1.
1.01 j4.75 173 .25 .24 .31 1’.. 3.
1.01 14.30 174 .25 .24 .031
1.01 1 4.33 1713 .25 .24 .031
1.01 1 4.40 1 7*- .25 .24 .01 15 77.
1.01 14.45 377 .2s .24 .01 10130 .
1.011 1 4.503 178 .25 .~~4 .031 1~-• - 3.
1.01 14.55 179 .25 .24 .01 16 3.
3 .011 15.03 1801 .25 .24 .031 171 1.
1.01 101.015 381 .15 .14 .31 17 010 .
1.01 15 .10 182 .30 ..29 .031 17~~~.1.01 15.15 183 .303 .29 .31 17 01 - s .
1.01 15.20 184 .46 .44 .31 1773.
1.01 15.2s 1 4-5 .53 .52 .31 1P _ O .
1.01 15.30 18* 3 1.29 1.28 . 0 3 1  1 3 7 7 .
1.01 113.35 167 2.13 2.12 .31 2. C .
1.01 101 .4 3 18*3 ..34 •~~2 .031 23.2.
1.01 15.45 104° .133 .52 .31 2770.
3.01 15.53 190 .46 .44 .01 32~ 4.

- - 1.01 15.55 191 .30 .9 .31
1.01 16.00 192 .33 .29 .031 43102.
1.01 16.05 193 .23 .22 .31
1.01 16.10 194 .2 3 .22  .3 1
1.01 16.15 1913 .23 .22 .031 4814.
1.03 10 .20 19L .23 .22 .31 4b7 7 .
1.01 3*3.25 197 .23 .22 .31 ‘.2.
1.01 1 6.301 398 .23 . 22  .31 4 1 2 3 .
1.01 16.33 199 .23 .22 .31 01773.
1.01 16.4) 200 .23 .22 .31 3419.
1.01 16.45 201 .23 . . 2  .31 3119.
1.01 16.50 202 .2, .22 .31 2970.
1.0 1 ~~~~~ 203 .23 .22 .031 26.. t ’.
1..01 37.00 20’ .23 .22 .31 2 0 1 : 4 .
1.01 17.Os 205 .16 .17 .31 23t.3.
1.01 17.1 01 206 .15 .17 .031 2 2 4 2 .
1.01 17.15 207 - .16 .17 .31 2 1~~9.
1.01 17.203 2036 .13 .17 .31 20146.
1.01 17.25 2 0 3  .18 .17 .01 19t,0.
3.03 17.33 210 .18 .17 .31 1877.
1.02 17.35 211 .18 .17 .31 104 C .
1.01 17 .40  212 .101 .17 .01 1 7 30 1 .
1 .) 1  17 .4 5  21 3  .15 .17 .03 1 16t6 .
1.01 17.50 214 .14 .17 .01 1610.
1.01 17.5)  215 .15 .17 .31 1560.
3.01 18 .00 21 6 .15 .17 .31 1518.
1.01 18.05 217 .01 .00 .31 1477.
1.01 104 .201 21 b .31 .30 .31 1433 .
3.01 18.15 219 .01 .00 .31 13’0.
1.01 1 .23 220 .01 .00 .31 1312 .
1.01 18.25 22 1 .01 .30 .33 1221 .

I - 1.01 18.30 222 .01 .00 .031 1110.
1.31 18.33 223 .01 .33 .031 9*6.
1.01 1~~.4O 224 .01 .00 .01 861.
1.01 1~~.43 2213 .01 .00 .31 7.37.
1.01 18.130 226 .0) .00 .031 620.
1.01 18.55 227 .01 .00 .01 1313.

YRUII UQ1’I p~~ *ISt4~~ ~O —

L - ---- — ---—-—---- - - - - -  - - .- - - -



_ _  

~~~~~~~~~~

140.0* •lR.MN PERIOD RA1 t4  ~ XCS LOSS COP.P 0

• 0 9 . 1  22*3 .31 . 3 0 1  .31
.0 ~ .05 2 2q .01 .00  . 0 3 1  3~~3.
.01 0 . 1 0 3  230 .01  .00 .31 2 C 3 .
.0 .1’~ 31 .011 . 0 3 0  .31 2 3 . .
.0 9 .20  2 3 2  .01 . 3 0  .31 2 2 2 .
. 2  “. 7 5  33 .31 . 3 0 3  . 71

1.01 °.30 234 • 1 .00 .31
.0 ~.3s 35 .01 .033 .01 1~~1.
• 3 9. ’.~ • 1 .3 .30 It- O .
.0 5.4~ 2 3 7  • 1 .3 .31 1~~7..0 9.50 23*3 • 0 .01 .031 147.
.0 .55 239 • 1 .0 .31 137.

1.03 1 ( . 0)  240 • 2. .01. .01 1204.
1.01 “ 0 . 0 5  241 • 1 .3 .31 119.
.0 01 .10 24� .01 .0 .31 111.
.w .1~~ 243 — .031 .01 .31 - - 114.

1.0 0 . 2 0  244 • 1 .3 .31 ‘7.
.0 C.2 245 .31 .03 .31 010.
.0 0.33 24*3 .01 .3 .31 0 - .
.0 0 .35  24 7  • 1 .0 .31 79.
.0 01.4) 246 • 1 .03 .31 701.
.0 20.45 240 .01 .0 .01
.0 (0.50 250 .01 . 0 3 0  .01 6’..
.0 22.~.5 2 0 1 1  • 1 .0.1 .31 0101 .
.0 1.00 252  .01 .0 . 0 3 1  56.
.‘ 71 .035 2 0 1 3  • 1 .3 .31 52.
.0 1.10 254 .01 .0 .11 40- .
.0 1.15 2135 .31 .00 .31

1.01 2.20 25-0- .vl .0’ .31 42.
1.01 1.25 257 .01 .0 .01 01 € -.
1.31 1 . 3 0 3  2 501 .3 1 . 01  .31 37.
1.01 1.35 259 .01 .0 .31 34.
1.01 1.401- 260 .3 1 .00  .01 32.
3.01 1.45 2 6 1  .01 1 .0  .30 .011.
1.02 1.50 62 .31 .0 .31
3.010 ~ 1.55 263 .31 .3 .31 26.
1.01 ~ 2 . 0 0  264 .01 .0 .01 24 .
1.01 22.05 26 13 .01 .0 .31 23.
1.01 22.10 26*3 .01 .0 .01
1.01 22.15 267 .031 .03 .031 2 3 .
1.01 ~~ . 2)  2 6 4  .01 1 .0 . 03 1  18.

.01 2 2 . 2 0 1  26 0 .01 .1 .01 17.

.01  2 2 . 3 3  270 .01 .010 .31 1
1.01 22.313 271 .01 .0 .031 1~~..00 22.40 272 .31 .0 .31 14.
.011 22.45 273 .01 .0 .33 1 .
.31 22.50 274 .31 .3 .01 1 .
.01 22.01-5 2701 .01 .00 .31 1 .

• 1.01 23.00 2701 ..“I .00 .31 1
.0 23 .013 277 .01 .00 .01 1 .
.3 75.10 2704 .011 .001 .31
.3 23.15 279 .01 .00 .01
.0 23.20 2 8 0 1  • 1 .00 .01
.0 25 .2’S 204 1 • 1 .00 .01

- - 1.01 23.301 282 .011 .00 .01 7.
.01 23.35 283 .31 .00 .31
.0 25.43 284 .01 .00 .31
.01 23.45 2813 ~~ 1 .2. .31 .

1.01 23.SC 26~ .31 .0 .03 1 6.
1.01 23.135 267 .01 .30 .31  .
.02 0.01) 286 .012 .3 .01
.02  .Os 24’ 0.00 0.3 0.30
.02 .10 2 9 0 1  0.03 3.Ou 0.030
1.02 .11 291 0.03 0.30 0.30
1.02 .20 29 ? 0 . 0 0  0 .00  0. 130 6.
1.02 .2o 793 3 .33  i .30  0 . 0 3 3  6.
1.02 .33 2 .4 0 .3 3  0.00 0.00 5.1.02 .35 295 0 . 00  0.00 0.00 5.
1.0? .401’ 2~~6 0 .01 , 0 0 . 00  0 . 7 0  5.
1.02 .413 297 3.00 0.00 0.00
) .~~2 .~~~ ~ 92 0.~~0 0.39 0.30
i.v2 .o~ ~99 0.u’3 0.Ov 0.30
1.02 1.00 300 0.00 0.00 0.30 3.

SU~ 23.40 19.63 3.77 153414.
C 594.)( 4 9 9 . 0 4  96 .04  435b.~~3)

~~~~~

—
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COMBINE HYDROGRAP I4S

- - -- ~~~ _ _~~OnB1~~E_HYDaDGRAP141~~ N - VHUE JIC ADDM KE___

ISTAG ICOMP ICCON ITAPE JPLT JPRT INANE ISTAGC 1A0 1T 0
WMI. 

- — -  

2 
- 

0 
- 

0 0 0 1 0 0

SUM OF 2 HYDR OGRAPHS AT WML PLAN I RTIO 1

- - PEAK 6—HOUR 24—HOUR 72—HOUR TOTAL VOLUME 
CFS 2757. 1287. 455. 437.  131061.
CMS 78. 36. 13. 12. 3711.

INCHE S 4.13 5.84 ~.84 5.84
- MM 104.85 148.26 144.31 . 148.31 ...~ --

AC—FT 638. 9012. .013. 903.
THOU S CU N 787. 1113. 1113. 1113.

- 
*4 * * * * *~~ •

KYDROGRAPH ROUTING

- ROUTE HYDSOGRAP H THRU WHITE MEADOW LAK ~~ DAN
ISTAQ ICO MP IECON ITAPE .JPLT .JPRT INANE ISTAGE IAUTO

V ML 1 0 0 0 0 1 0 0 
- ROUTING DATA
GLO SS CLOSS AVG IRIS ISAME IOPT IPMP LSTR
0.0 0.000 0.00 1 1 0 0 0

- - NSTPS NSTD~ - LA~ 
~~~~~~~~~~ 

- ~~~~~~~~~~~ 
4~~~

A~~ JSPR~~J_
STAGE 752.70 753.70 754.70 755.70 756.70 757.70

FLOW 0.00 76.00 216.00 396.00 610.00 853.00

SURFACE AREA: 0. 137. 184.

CAPAC ITY 320. 1439. 
- -

ELEVATION : 746. 753. 760.
- - CR(I. - SPWI D -- 

~C0OW - - 
EXPW 

- -  (LEVI ~~~0Qt CAR El EXPt
H 752.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0

DAP ~ DA T A  _______________
- -  - - 

~~OPEL EXPD~~~ A MWID ~~~753.7 2.6 1.5 330.
OA~ BREACH DATA ________________

BRWIO 2 - ELBM T FA IL VSEL T ATLEL
120. 1.00 746.00 .50 753.00 753.70

I



- -  STATION WN L~ PLAN 1, R A T I O  3 
- —

(ND—OF—P ER IOD HY DROGRAPH ORDINATES
NO.DA HR.MN PERIOD HOURS INFLOW OUTFLO W STORAGE STAGE

1.01 .05 - - I - - 
.08 

- - 4. - 23. - 320. 753~ 0~~~~~~~~1.01 .10 2 .17 4. 23. 319. 753.0
1.01 .15 3 .25 4. 23. 319. 753.0
1.01 .20 4 .33 4. 23. 319. 753. 01
1.01 .213 ‘3 .42 4. 2 2. 519. 7 133.0
1.01 .30 6 .130 4. 22. 319. 753.0
1.01 .35 7 .138 4. 22. 319. 753.0
1.01 .401 8 .67 4. 22. 319. 753.0
1.01 .45 9 .75 4. -- 22. 319. - - 753. —

1.01 .130 10 .83 4. 22. 318. 753.0
1.01 .55 II .92 4. 22. 318. 153.0
1.01 1.30 12 1.C0 4. 22. 318. 753.0
1.011 1.05 13 1.08 4. 

- - 22. 318. 753.01 - -

1.01 1.10 14 1.17 4. 22. 318. 7013.0
1.01 1.15 15 1.25 4. 22. 508. 753.0 —
1.01 1.20 16 1.33 4. 22. 318. 753.0 0
1.01 — 1.25 17 1.42 - 4. 22. -- 318. - - 153.01 - - -

1.01 1.30 18 1.~~0 4.  22. 317. 753.0
1.01 1.35 19 1.58 4. 22. 317. 753.0
1.011 1.40 20 1.67 4. ______ 21. 317. 753.0
1.01 1.45 21 1.75 4 . 2 1. 317. 753.0
1.01 1.50 22 1.043 4. 21. 317. 753.0
1.01 1.55 23 1.92 4. 21. 317. 753.0
1.01 2.00 24 2.010 4. 21. 317. 753.0—-  1.01 2.05 25 2.018 4.~~~~~ 21. 317. -- - 753.0
1.01 2.10 26 2.17 4. 23. 317. 753.0
1.01 2.15 27 2.25 4. 21. 316. 753.0
1.01 2.20 28 2.33 4. 23. 316. 753.0—- 1.01 2.25 29 2.42 4. 21. 316. 753.0
1.01 2.3C 30 2.50 4. 21. 316. 753.0
1.01 2.35 31 2.~ 8 4. 21. 316. 753.0
1.01 2.40 32 2.67 4. 21. 316. 753.0—- 1.01  2.45 33 2.75 4. 21. 316. 753.01
1.01 2.50 34 2 . 83  4. 21. 316. 753.0
1.01 2.55 35 2.92 4. 20. 315. 753.0
1.01 3.00 36 3.00 4. 201. 3 113 .  7 5 3~~(’— 1.01 3.05 37 3.08 4. 2” . 305. 753.0
1.01 3.10 38 3.17 4. 20. 315. 753.0
1.01 3.35 39 3.25 4. 20. 315. 753.0
1.01 3 . 2 0  401 3 . 3 3  4. 2 0 1 .  315. 753.01
1.01 3.25 41 3.42 4.~~~~~~ 20. 315. - - 753.0
1.01 3.30 42 3.010 4. 20. 315. 753.0
1.01 3.35 43 3.~~8 4. 20. 515. 753.0
1.01 3 . 4 0  44 3 . 0 1 7  4. ______ 20. 314. 753.0
1.01 3.45 - 45 3.75 4. 29. 314. - -  - 753.0
1.01 3.50 46 3 . *3  4. 201. 314. 753.0
1.01 3.501. 47 3. 52 4 . 20. 314. 753.0
1.01 ‘.00 48 4.013 4. 20. 314. 753.0
1.01 4.05 49 4 . 0 1 8  -

~~~~ 4. —- 20. 514. 753.0
1.01 4.10 50 4. 17 4. 20. 314. 753.0
1.01 4.15 51 4.25 4. 19. 304. 753.0
1.01 4.20 52 4.33 4. 19. 314. 753 .0— - 1.01 4. 2 5  53 4. 42 - 4. 19. 313. 753.0
1.01 4 . 3 0 1  54 4 . 3 0  4. 19. 313. 753.0
1.01 4.35 55 4.018 4. 19. 313. 753.0
1.01 4.40 56 4.f.7 4. 39. 313. 753.0

— 1.011 4.45 57 4.75 4. 19. - —- 313. 753.C
1.01 4 . 5 0  58 4 .43  4. 19. 313. 753.0
1.(1 4.55 59 4.92 4. 19. 313. 753.0
1.01 5.00 60 5.010 4. 19. 313. 752.9
1.01 

- 5.05 — - 61 5.08 —
~~ 4. 19. — - 313. 752.9

1.Oi 5.10 62 5.17 4. 19. 313. 752.9
1.01 5.15 63 5.25 4. 19. 312. 752.9
1.01 5.217 64 5.33 4. 19. 312. 752.9—- 1.01 5 .25  65 5 .42  4. 19. 312. 752.9
1.01 5.30 66 5.50 4. 19. 312. 752.9
1.01 5.35 67 5 .58 4. 19. 312. 752.9
1.01 5.40 65 5 .67  4. 18. 312. 752.9
1.01 1 5 .45  69 5.75 4. 18. 312. 752.9
3.01 5.50 70 5.83 4. 18. 312. 752.9

- - 1.01 5.55 11 5.92 4. 18. 312. 752.9
1.01 6.00 72 6.00 4. 18. 312. 752.9

• 1 .01 6 .0 5  73 6 . 3 8  . 4. 18. 311. 752.9
o 1.01 6.10 74 6.17 4. 18. 311. 752.9

1.01 (‘.15 75 6.25 4. 18. 311. 752.9
1.0~~~~. 6.20 T h - -  6.33 -______ 4 ._  _____- ~8. _ ,  ~~~~~~~~ 752.° - -________
1.OL 6.25 ,~~ 6.42 4. i8. .,li. 752.~1.01 6.30 78 6.50 4. 18. 311. 752,9
1.01 6.35 79 6.58 4. 18. 311. 752.9

— 1.01 - 6 .RQ ~0 6.67 4. 18. _..-
~~11. 752.9 _______-

1.01 6.4~ ~1 6.75  4. 18. ~11. 757 .9
1.0 1 6.5~ ~~ 6.83 4. 18. 311. 752.9
1.01 6.5~ 83 6.92 4. 18. 310. 752.9

-— 1.01 7 .00  84 2.00 4. ~8. 310. - - 752.9
i.ei 7.05 85 r.C~ 4. iRs 310. 757.9
1...1 7.117 86 7.1’ 4. 18. 3*0. 752.9
1.91 1.15 87 7.25 4. 17. 110. 752.9
1.ul  7.20 -- . 88 7.33 4. 17. p10. 752.9

- - - ______

_ _ _  _ _ _ _ __ _ _ _ _ _ _ _ _

~~~~~

-

~~~~~~~~~

-

~~~



(ND—OF—PER IOD HYORCOR AP H ORDINATES
MO.OA HR.MN PER IOD HOURS i NFLOW OUTFLOW STORAGE STAGE

ho 7.25 89 7.42 4. 7. 310. 752.9
1.0 7 .30  90 7 .50  4. 7. 310. 757 .9
1.0 7.35 91 7.58 4.  7. 310. 752.9
~.) 1.40 — - 92 7.67 4. 7. 310. — 752.9 

- - -—
1.17  7.45 93 7.75 4. 17. 310. 752.9
1.0 1 .5 0  94 7 .13  4. 17. 309. 752.9
1.C 7.55 95 7.92 4. 17. 309. 757.9

— 1.31 8.00  96 8.010 4. 7. 309, -— 752.9
1.0 8 .05 97 8 .018 4. 7. 309. 752.9 - -

1.0 8.101 98 8.17 4. 17. 3179. 752.9
1.0 8.15 99 8.25 4. 7. 309. 752.9

— 1.01’ 8 .20  100  8 . 3 3   4 ,  -~~ - - 7. 301 9. 752 .9
1.0 8.25 101 1 8.42 4. 7. 3019. - - -  752.9
1.17 8.30 102 8 .0 4. 7. 3019. 752.9
1.01 8.35 103 8.~~8 4. 17. 309. 752 .9

— 1.01 8 . 4 0  104 8.61 _ _ _  4. 17.__ ... .  3019. 752.9
1.0 8.45 2 2 . 5  8 .75  4. 17. 308. 752.9 —

1.0 8.50 106 8.83 4. 6. 308. 752.9
1.0 8.55 107 8.92 4. 6. 308. 7012.9
1.3 9 . 3  1018 9 .00  4.  6. 309 . - —  752.9 

— - -

1.0 .015 109 9.08 5. 6. 3019• 7012.9
1.0 .1) 110 9.17 7. 16. 308 .  752.9
1.0 .15 111 9.25 9. 6. 308. 752.9 0 -

—— 1.0 .20 - 112 9.35 13. ~~~__ 6. 308 . 752.9 
- -1.0 .25 113 9 .42  16. 6. 3018 . 752.9 - -  -

1.0 .30 114 9.50 21. 16. 3018. 7012.9
1.01 _ .35 115 9.018 25. 16. 308. 152.9
1.01 9.43 116 9.’7  29. 16. 308. 752.9
1.01 9.45 117 9.75  33. - 16. 308. 752.9
1.01 9.50 118 9.83 37. 6. 308. 752.9
1.01 9.55 119 9.92 40. 7. 308. 757.9
1.01 0.00 120 10.00 42. 7. 3019. 752.9
1.01 3.05 121 10.018 45. —— 1.7. 309. 752.9
1.01 3.10 122 10.17 47. 17. 3019. 752.9
1.31 0. 1~  123 10.25 48. 7. 309. 752.9 -

— 1.01 0.20 124 10.33 50. 7. 309. 752.9
1.01 0.25 125 10.42 51. 7. —- 310. 152.9 --

1.01 C.30 126 101 .30 52. 7. 310. 752.9
1.01 0.35 127 10.58 53. 7. 310. 752.9
1.31 .40 128 10.67 54. _ 18, 510. 752.9
1.01 .45 129 10.75 54. 18. 311. 752.9
1.01 1 .50 130 10.83 135. 18. 311. 752.9
1.01 • 55 131 10.92 56. 8. 311. 752.9

_ 1.31 1.3’)  132 31.”) - 56. -______ 18. 311. 752 .9
1.01 1.05 133 11.018 57. 19. 312. 152.9
1.01 1.10 134 11.17 57. 8. 312. 757.9
1.01 1.15 1.35 11.25 138. 9. 312. 752.9

— 1.01 1.20 136 11.33 58. -______ 9. ___ 313._ 752.9
1.01 1.25 137 11 .42 • 019• 19. 313. 752.9
1.01 1.30 138 1 .010 134. 9. 313. 153.0
1.01 1.35 139 1 .~ 8 59. 9. 313. 753.0
1.01 1.40 140 1 .67 63. 9. 314. 753.0
1.01 1.45 141 1 .75 60. 20. 314. 753.0
1.01 1.50 142 1...83 60. 20. 314. 753.0
1.01 1.55 143 11.92 61. 20. 314. 753.0
3.01 ~ .00 _ 144 12.010 61. ______ 20. 315. 753 .0
1.01 2.05 145 12.08 64. - 20. 315. 753.0
1.01 2.10 146 12.17 71. 20. 3101. 753.0
1.01 2.15 147 12.25 84. 21. 316. 753.0
1.01 - 2 .20 _... . 148 12.33 106. ______ 21. 316. 753.
1.01 2.25 149 12.42 139. - 2 1. 317. 753. -

1.011 2.30 150 12.50 182. 22. 318. 701 3.
1.01 2.35 151 12.~’8 231. 23. . 319. 753.
1.01 2.40 152 12.61 282. 23. 321. 753.
1.01 2.45 153 12.75 334. 24. 323. 153.
1.31 2.50 154 12.43 385. 26. 325. 753.
1.01 2.55 155 12.92 429. 27. 328. 753.
1.31 3.00 156 33.00 470. ______ 29. 331. 753.1
1.01 13.05 157 33.C8 505. 31. 334. 753.1
1.0 3.10 158 13.17 534. 32. 337. 753.1
1.0 3.15 159 13.25 561. 34. 341. 753.2
1.0 3.20 160 13.33 586. 

______ 36. ______ 
344. 153.2—— 1.01 13.25 161 13.42 -- 611. 39. 348. 753.2

1.0 3.30 162 13.~ 0 636. 41. 352. 753.2
1.0 3.35 163 13.58 661. 43. 356. 753.3
1.01 3.40 164 13.67 685. 45. 361. 753.3 ________

H 1.01 1~~.45 165 13.75 — -  7G7.~~~~~~ 48. 613. 753.3
1.01 ,.50 166 13.83 727. 50. 370. 753.4
1.01 3.55 167 13.92 746. 53. 374. 753.4
1.0 4.00 168 14.010 763. _____ 56. 379. 753.4 

________

1.0 4.0~ 169 14. 8 718. 54. 384. 753.5
1.0 4 . l u  1701 14.17 793. 61. 389. 755.5
1.0 44 5 i71 14.~~5 809. 64. 394. 753.5.9 4.~~y - 172 14.33 P2~~. _____ 66. 399. 753.6 ________,ua 4.~~ i73 14.42 84r. 69. 40~~. 753.6
.01 4.~ 0 174 14.501 870. 72. 41u. 753.7
.9

~~ 
.4 .35 115 14.5~ 894. 75. 436. 753.7

.ui 14.40 176 14.6 919. 86. 421. 753.7 
_________ 

—----------- - — ——-— - _ _ _ _ .________________________ _. —--—-————— --—— -- - - -—- - ~ ——— — & — —-—-—s •



(NO—OF—P ERIOD HYORCOR AP H ORDI NATES
NO.OA HR.MN PERIOD HOUI~S INFL CW OUTFLOd STORAGE STAGE

BEGIN DAN FAILURE AT 14.67 HOURS

1.01 14. 45 177 14.15 944. 676. 425. 753.8
1.01 14.50 178 14.93 967. 1682. 424. 753.7
1.01 14.55 179 14.92 - -  988. 2~ 22. 415. 753.7
1.01 15.00 180 1S.”3 1008. 4323. 397. 753.6
1.01 15.05 181 15.018 12.23. 3801. 369. 753.4

____ 1.01 15 .101 182 15.17 1035. 7323. 331. 753.1
1.01 15.15 183 15.25 — C 46 .  -— 6814. 290. 752.8 - -—

1.01 15.20 184 15.33 059. 6’- 3 3 . 2012. 152.5
1.01 15.25 195 15.42 078. 5869. 217. 752.2
1.01 15.30 186 15.50 122. 5419. 186.
1.171 15.35 187 15.018 220. - - 4946. 158. 751.5 - -

1.01 15.40 198 15.67 379. 4r44~ 134. 751.2
1.01 15.45 189 15.75 .555. 4229. 114. 751.0

~ 1.O1 15.50 1901 15.93 1866. 39”13. 98. 759.7
1.01 - 

15.55 191 15.92 2168. 3650. R6. 750.5
1.01 16.010 192 16.010 2437. 3458. 7. 750.4
1.171 16.0101 193 16.018 2628. 3321. 1. 750.2
1.01 16.10 194 16.17 2733. 3223. 7. 750.2
1.01 16.15 1913 16.25 27017. 3148. - - 4.  - - 75” .l
1.31 16.23 196 16.33 27016. 3081. 61. 7501.0
1.C1 16.25 197 16.42 262.3. 3012. 59. 1501.0
1.01 16.30 198 16.50 2462. 2932. 56. 749.9
1.01 16.35 199 16.138 - 2297. 

- -  2 8~~7. 
- 52. - — 749.8 -

1.01 1(,.40 2010 16.17 212r . 2 7 2 6 .  49 .  749 7
1.01 16. 45 2011 16.75 1983. 2673. 4 4 .  749.6
1.01 ‘6.50 202 16.83 1867. 2473. 4 0 .  74 9 . 5
1.01 6.015 — 203 16.92 1773. 2 3 4 2 .  - 36. - - 749.4 - -

1.01 7.2.0 204 17.10 1698. 2215. 32. 749.3
1.01 7.015 205 7.018 1633. 2094. 29. 749.1
1.01 7.10 206 17.17 1579. 1981. 26. 74~~.01.01 7.15 22.1 7.25 1533. 1978. 23. 749.9
1.01 7.20 2)8 7.33 14 9 2 .  1786. 2 • 74 9 . 8
1.01 7.25 209 7.42 454• 17013. • 7 4 P •7_ __..~~~1.C1. 7.30 2101 7. 00  418. 16301. 1 . 7401.7
1.01 7.35 211 7.F8 384. 1565. 1 • 748.6
1.01 7.40 212 7.67 353. 1501. 1 • 74P ,5
1.01 7.45 213 7.75 325. 1457. •

—- 1.01 7.50 214 1.83 301. 1412. • 7 4 8 •4
1.01 7.35 215 7.92 210. 1373. 1 • 7 4 0 1 .4
1.01 8 .00 216 8.00 ~2E2. 1340. • 748.3
1.01 ~8.05 217 9~~ 9 1246. 1312. • 740.3
1.01 18.10 218 .8.17 1227. - 1287. . - 74” .3 -1.01 18.15 219 18.25 1204. 1262. • 74W .2
1.01 18.20 220 18.33 1172. 1236. 0. 744.2
1.01 19.201 221 18.42 1126. 12 01C. 0. 748.2
1.01 16.30 222 18.50 1074. - 1168. - - 9. 746.1
1.31 18.35 223 14.58 10113. 1122. 8. 748.1
1.01 18.40 224 18.67 449. 1067. 8.
1.01 18.45 225 18.15 886. 1001. 7. 747.9
1.01 18.50 - 226 18.63 _ 826. 943. 6. 747.9
1.C1 18.55 227 18.92 712. 879. 5. 747.
1.01 39.00 228 19.010 724. 818. 4. 747.
1.01 19.05 229 19.08 694. 761. 4. 747.6

- 
- 1.01 19.10 - - 230 19.17 652. - 713. 3. 747.5

1.01 19.15 231 19.25 629. 674. 3. 74 7 .5
1.01 19.20 232 19.33 619. 646. 3. 747.4
1.01 19.25 233 19.42 610. 628. 3. 747.4
1.01 19.33 234 19.50 — 6012. - 6 17. 3. _ 747 .4  

- - -

1.01 19.35 235 39.58 594. 609. • 747.4
1.01 19.40 236 39. 1-7 586. 599. • 74 7• 4
1.01 19.45 237 39.75 578. 590. • 7 4 7 . 4
1.01 19.50 238 19.63 571. 1392. • 747 .3  -
1.01 ‘9.55 239 19.92 565. 575. • 747.3
1.01 0 . 0 1 0  240 20.010 558. 56*. • 747.3
1.01 0.013 241 20.01-8 5132. 1361. • 747.3
1,011 “.10 242 20.17 546. — 555. . - — 747.3
1.01 .15 243 20.25 541. 549, • 747.3
1.01 .20 244 20.33 53 13. 543. • 747.3
1.01 .25 245 20.42 530. 538. • 747,3

- —- 1.01 .30 246 20.’O _~~~ 525. —— 53g. . — —  747.3 —- -j.G1 .35 247 20.58 ~~~~ 52g. • 747.3
1.01 ?0.40 248 2t.67 516. 1322. .. 747.3
1.01 201.45 249 20.75 511. 517. 2. 7~ 7.23.01 2~~.50 250 7fl•9~ ~ f l 7 .  513 . 2. 747.2

-

~

_—  -~~~~~---- -~~~~~ -- - - - _ _



_ _  

__ — — -————--- - I~~~~~~- ~~~~~~~ -

1.01 20.55 251 2Ô.~~2 5014. ~~~~~~~~~~~~~~~ 747.2
1.01 21.00 252 21 .010 499 .  501 4~ 2. 747.2
1.01 21.05 253 21.28 4Q5~ 13 )0. 2. 747.2
1.01 21.10 254 21.17 491. 496. 2. 7~~7.21.01 21.15 255 21.25 497. 492. 2. 747.2
1.01 21.20 251- 21.33 484. 489. 2. 747.2
1.01 20.25 257 21.42 400. 4*5. 2. 747.2
1.0! 21.30 - - 258 2j ~~ r 0  417. 482. 2. 747.2
1.01 21.35 — 259 21.58 474. 478. 2. 747.2
1.01 21 .40  260 21.1-7 471. 475. 2. 747.2
3.01 21.45 21-1 21.75 46~~. 477. 1. 747.2
1.01 21.50 - -  262 21.93 465. 468. ______ 1. 74 7 . 2
1.171 21.55 263 21.92 462. 

- 
465. 

— 1. 747 .2
1.01 22.00 264 22.010 459. 462. 1. 747.2
1.01 22.05 265 22.018 456. 459. 1. 741.2_ 1.01 22.101 —- 266 22.17 £~53•  4 5 7.  _______ 1. 747.1
1.01 22.15 267 22.25 450. 454. - 1. 741.1 —

1.01 22.27 21-8 22.33 448. 451. 1. 147.1
1.01 22.25 269 22.42 445. 4413. 1. 147.1
1.01 22.30 -— 27’) 22.50 443. 446. ______ 3. 747.1
1.01 22 .35  271 22. 138 44 0 .  443. 1. 747.1
1.01 22.40 272 22.67  ‘.38. 44 1. 1. 147.1
1.01 22.45 273 22.75 4301. 4 38. 1. 747.1
1.01 22.50 274 22.83 433. 436. 1. 7474
1.01 22.55 275 22.52 430. 433. 1. 747.1
1.C1 23.00 276 23.010 428. 431. 1. 147.1
1.01 23.05 277 23.2.8 426. 428. 1. 147.1
1.ul 23.1’) 278 23.11 423. 476.  

_______ 1. 147.1
1.01 23.15 - -  279 23.25 421. 424. 1. 147.1 — -

1.171 23.20 2801 23.33 419. 421. 1. 747.1
1.01 23.2 5 281 23. 42 417. 419. 1. 741.1
1.01 23.33 282 23.50 414. 417. 1. 747.1
1.171 2~ .35 

- 
283 23.58  412.  4 15. 1. 747.1

1.01 23.40 284 23.67 410. 413. 1. 747.1
1•01 23.45 285 23.75 4~ 8. 411. 1. 747.1
1.01 23.50 786 23.83 406. 409. 

_____ 1. 747.1
1.01 23.55 - 287 23.92 404. ~~~807. 

- —  1.~~~~~~~747.1
3.02 0 .03  248 24.019 403 . 40 1 5 •  1. 747.1
1.02 .05 289 24 .018 401. 403. 1. 747.1
1.02 .30 — 290 24.17 399. 401. _____ 1. 147.1
1.02 .15 291 24.25 397. - — 

3-9. I. 147.0
1.02 .20 292 2~ .33 395. 397. 1. 747.0
1.02 .25 293 24.42 393. 395. 1. 787.0
1.012 .3’) 29* 24.~~0 391. 393. 1. 741.0—- 1.02 - - .35 - 295 24.58 389. 391.
1.02 .40 296 24.1-7 387. 389. 1. 747.0
1.02 •413 297 24.75 385. 387. 1• 747.0
1.02 -— .50 298 24.83 383. 385~~~_ - 

1. 747.0
— i.02 .55 299 24.92 381. 383. 1. 147.0

1.02 1.00 300 25.00 379. 381. 1. 741.0

.i(~~~~OMif~~OW _IL .JJ23.. A T T IPE 15.1? HOURS —
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_________  _______—- WK MARY O M ~~AVE TY AN VSTr~~~~~~11P~~ M !~~

- - INITIAL VALU E SPILLW *Y CREST TOP OF DAM
EUVAT ION 797.00 796.50 802.00
STORA GE 633. 543. 1953.
OUTFLOW 4. 0. 858.

RATIO MAXIMUM MAXIMU M M AXIMUM MAXIMUM DURATION TIMF OF TIM E OF
OF RE SERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE

_PIIF_ __~~~ iaSaELEV___OVER .DAM ~~ AC.~FI
____ CFS~~~~~~

_ HOURS ~~HOURS . - - -  HOUR S
.50 860.42 0.00 1478. 519. 0.00 - 18.58 0.00

- - SU’MMR~~ O~~D~W5A1TT7 ANAtYSTS~ - l vk i lE ~ j ~~~D~~hf L-* ~~~
Q5i •S_S_S __~~1(y~1j0q_____ INIT~ A~~ VALI It SPILLw Ay ~~ REST 10 0AM

OUTFLOW 23. 0. 76.

RATIO ~AX I~ UM MA X I MUM DU RA T ION flM~ OF TIME OF

.50 753.76 .06 426. 7323. .31 15.17 14.67

- 
- 

PUW~ T~~~ 
- 5T~1iON -

- MA XIMUM MA XI M UM TINE
RATIO FLOV,CFS STAG E,FT HOURS -

.50 71455 738.5 15.17 
- -

-- 
P w ~~1~~~ ~IAT IOW — _________________- - -

MAX IMUM MAXI M UM TIME
- RA~ iO FLOV,CF STAGE sF1 HOURS 

__________

- 
I 

- .50 7177. 721.8 15525 
- - 

--  -
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