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CONVERSION FACTORS

The analyses and compilations used in this report are based on inch-pound
units of measurements. Conversion factors for inch-pound units and metric units
are listed below. Multiply inch-pound units by the conversion factor to obtain
metric units.

Inch-pound units Conversion factor Metric units
inch (in.) 25.40 millimeter (mm)
foot (ft) 0.3048 meter (m)
mile (mi) 1.609 | kilometer (km)
square mile (mi2) 2.590 square kilometer (km?2)
cubic foot per 0.02832 cubic meter per
second (ft3/s) second (m3/s)
cubic foot per second 0.01093 cubic meter per second
per square mile per square kilometer
[(ft3/s)/mi?] [(m3/s)/km?]
acre-foot (acre-ft) 1233 cubic meter (m3)
1.233 x 10-3 cubic hectometer (hm3)

National Geodetic Vertical Datum of 1929 (NGVD of 1929):

A geodetic datum derived from a general adjustment of the first-order level nets
of both the United States and Canada, formerly called mean sea level. NGVD of
1929 is referred to as sea level in this report.

IV



FLOODS IN KANSAS CITY, MISSOURI AND VICINITY,
AUGUST 12-13, 1982

By Lawrence D. Becker, Terry W. Alexander,
and Loyd A. Waite

ABSTRACT

On August 12-13, 1982, a nearly stationary weather front in the vicinity of
Kansas City, Missouri, produced intense thunderstorms. Excessive rainfall (12.6
inches 1in Raytown, Missouri) caused flash flooding during the nighttime and
early daylight hours. Four deaths and damages, unofficially estimated in excess
of $30 million, occurred in the three-county area of Jackson, Cass, and Clay
Counties.

Peak discharges were determined during and after these floods at 12 current
or discontinued streamflow-gaging stations and 17 miscellaneous sites. Flood
peaks and volumes at many Tlocations exceeded estimated 100-year
recurrence-interval floods and equaled or exceeded the 1977 floods in some
drainage basins. Significant flooding occurred in the Blue, East Fork Little
Blue, and Little Blue River basins, and in the Rock, Wilkerson, Sni-A-Bar, Shoal,
and Big Creek drainage basins.

Brief descriptions of the storm and of the flood damages are included 1in
the report. These floods are noteworthy not only because of their severity, but
because of the similarity to the record-breaking September 1977 floods in Kansas
City, Missouri and Kansas.

INTRODUCTION

Significant floods occurred on streams in the Kansas City, Mo., area

(fig. 1) as a result of intense rainfall on August 12-13, 1982. As much as 12.6
inches (in.) of rain fell (at Raytown, Mo.) in the flood area. Four persons
lost their lives and unofficial damage estimates exceeded $30 million in the
three-county area of Jackson, Cass, and Clay Counties. Several discharge
measurcments were made by current reter, but because of the rapid rise and fall
of the floodwaters, pecak discharges were computed at 23 sites by indirect
methods.

Purpose and Scope

This report has been prepared to document these significant floods for
future hydraulic and hydrological planning; to provide streamflow information
required for orderly development of river basins where the hazard of extreme
flooding exists; and to further the general hydrologic knowledge available for
Missouri rivers and streams. Streamflow data in the report include peak stages
and discharges, flood hydrographs, flood-crest profiles, flood volumes, and
flood-frequency information. Descriptions of the storm and of the damages
resulting from these floods are given.
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Description of Flood Area

This report encompasses the Kansas City, Mo., metropolitan area and
vicinity. The study area (fig. 2) comprises about 1,000 sauare miles (mi2) and
extends north to Smithville, Mo.; east to the eastern divide of Sni-A-Bar Creek;
south to Pleasant Hill, Mo.; and west to the Missouri-Kansas border. Drainage
basins of Rock Creek, Big Creek, Wilkerson Creek, Shoal Creek, Sni-A-Bar Creek,
tast Fork Little Blue River, Little Blue River, and Blue River were among those
most affected by the storm.

Streamflow data in this report reflect runoff from both urban and rural
drainage basins. For example, the Rock Creek basin 1is almost entirely
urbanized, whereas the Sni-A-Bar Creek basin is predominantly rural. The other
drainage basins included 1in this area range between these extremes of
development.

DESCRIPTION OF STORM

Many storms in the central United States are characterized by nearly
stationary fronts, as was the storm of August 12-13, 1982, at Kansas City.
Strong iow-level winds out of the south, laden with moisture from the Gulf of
Mexico, fed slow-moving thunderstorms, according to the National Weather Service
(G. L. Audsley, written commun., 1982). A flash-flood watch was issued for
northwest Missouri by the St. Louis Weather Service Forecast Office at 2140
hours, c.d.t. (9:40 p.m.) on August 12. A flash-flood warning was issued at
2346 hcours, c.d.t. (17:46 p.m.) on August 12 by the leather Service Office at
Kansas City International Airport. A series of watches, warnings, statements,
and forecasts continued throughout the night.

In Independence, precipitation began about 0730 hours c.d.t. (7:30 a.m.) on
August 12 and continued until about 1700 hours c.d.t. (5 p.m.). About 20
percent of the storm total fell during that period. It began raining again
about 2200 hours c.d.t. (10 p.m.) and rained intensely until nearly 0200 hours
c.d.t. (2 a.m.) on August 13 (fig. 3). In the Kansas City metropolitan area,
reports of 6 in. or more of rainfall were quite common. Distribution of
precipitation for the storm is shown in figure 4.

The most intense rainfall was in the Raytown area with a largest single
official 24-hour report of 12.6 in. According to Hershfield (1961), a 100-year,
24-hour rainfall total for the Kansas City area is 7.8 inches. For other
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durations, the expected 100-year rainfall totals are 3.6 in. during 1 hour; 4.4
in. during 2 hours; 4.8 in. during 3 hours; and 5.8 in. during 6 hours.
Rainfall at Independence (fig. 3) equaled or exceeded the 100-year, 2-, 3-, and
6-hour totals and nearly equaled the 100-year, 24-hour total.

The soils in the Kansas City area before the August 12-13, 1982, storm were
normal to slightly wetter than normal (G. L. Audsley, written commun., 1982).
Monthly precipitation totals at the Kansas City WSO AP precipitation gage at
Kansas City International Airport for May to July show precipitation slightly
above normal, which is defined as the average monthly rainfall for the period
1950 to 1980. Rainfall during May (9.81 in.) was 229 percent of normal, June
(6.04 in.) was 109 percent of normal, and July (2.73 in.) was 62 percent of
normal. During August, rainfall was 9.58 in., which was 251 percent of normal
for the month. Of this monthly total, 6.19 in. was recorded August 12-13.

FLOOD DAMAGES

Flash flooding on August 12-13, 1982, caused loss of life and widespread
damages in rural and urban areas of Jackson, Cass, and Clay Counties, Mo.
Governor Christopher S. Bond declared a state of emergency on Friday, August 13,
because of the magnitude of this natural disaster. The loss of four lives has
been attributed to this storm, and damages to public and private property have
been unofficially estimated in excess of $30 million. The Federal Emergency
Management Agency, under the Disaster Relief Act and the National Flood
Insurance Program, had requests for assistance for damages totaling nearly $19
million (P. D. Ward, written commun., November 1982). As of April 1983,
disaster assistance of about $14.4 million had been approved (T. S. Seidel, oral
commun., April 1983).

Within Jackson County, the city of Independence sustained some of the
most severe flood damages because of the topography, population density, and
rainfall distribution. (See figure 4.) Rock Creek and Little Blue River
drainage basins experienced the most extreme flooding (fig. 5), which many local
officials compare to the floods of September 1977 (Hauth and others, 1981). The
Valley View Village trailer court (at Valley View Road), where more than 100
mcbilehiomes were either badly damaged or destroyed (fig. 6), was among the
hardest-hit sections within the Independence area. The towns of Smithville
(Clay County) and Pleasant Hil1l (Cass County) were typical of communities
outside Jackson County that suffered flooding that blocked roads, interrupted
railroad traffic, collapsed bridges, damaged or destroyed homes, and forced
hundreds of people from their homes. Overall, these flood losses would
undoubtedly have been even greater had this storm been centered farther to the
west over the major metropolitan area of Kansas City.

DESCRIPTION AND MEASUREMENT OF FLOODS
The Kansas City floods of August 12-13, 1982, were the result of a

localized storm of great intensity. Most of the rain fell late at night in a
short time. Consequently, many of the flood peaks occurred during the early
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morning hours on Friday, August 13. Flooding occurred on many of the same
streams that flooded the night of September 12-13, 1977 (Hauth and others,
1981), locally known as "The Brush Creek Disaster." Rock Creek and Little Blue
River, which flow through Independence, had extreme flooding within their
mainstem reaches because of the greater rainfall depths centered over these
basins (see fig. 4).

Current-meter measurements were obtained at stages near the flood crests at
several U.S. Geological Survey streamflow-gaging stations both in and outside
the study area on August 13-14. Floodwaters had receded before the daylight
hours on drainage basins of small to moderate areal size. Therefore, suitable
sites were located and floodmarks were identified for indirect determinations of
discharge on selected small basins and at ungaged sites on the larger basins.
Moderate to extreme flood peaks occurred on most small drainage basins within
the area; however, flood measurements were obtained only at a sufficient number
of sites (ranging from predominately rural to almost completely urban) to
provide an adequate sampling of these floods. Site selection was based on the
following criteria: (]? Determining peak discharges at U.S. Geological Survey
streamflow-gaging stations in the flood area, (2) obtaining general hydrologic
information of value to future river basin planning and development in the urban
setting, (3) further extending flood-frequency information, (4) comparing these
floods to the similar high-recurrence interval floods of September 1977 (Hauth
and others, 1981), and (5) local and national interest generated by the extent
of private and public damages incurred.

Magnitude and Frequency of Floods

Peak stages and discharges are given in table 1 for the 29 sites described
in table 2 (at the end of the report). The location of the sites and the
drainage systems are shown in figure 2.

The peak discharges at East Fork Little Blue River near Blue Springs, Mo.
(06893890) and Little Blue River near Lake City, Mo. (06894000) were determined
by current-meter measurements. Peak discharges at four other streamflow-gaging
stations were obtained by extension of the gaging-station stage-discharge
relationships. Indirect determinations of peak discharge were made at 4 current
and 2 discontinued streamflow-gaging stations and at 17 miscellaneous sites,
based on methods described in the reports, "Techniques of Water-Resources
Investigations" (Dalrymple and Benson, 1967; Matthai, 1967; Bodhaine, 1968; and
Hulsing, 1968).

Because the area affected by the 1982 flooding 1is partly included in the
area affected by the 1977 flooding (Hauth and others, 1981), peak-flow
measurements following the 1982 floods were obtained at 15 sites where flow
measurements were made during 1977. Many of the 1982 peak flows exceeded or
about equaled those of 1977. The variation in relative flood magnitudes at the
15 sites common to both 1977 and 1982 flooding reflects the similarities or
differences in intensity, location, and movement of the two storms (see table
1). Therefore, some of the sites chosen for comparison had smaller discharges
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Flood Hydrographs

Discharge hydrographs at selected U.S. Geological Survey streamflow-gaging
stations and miscellaneous site in the area are shown in figures 7 through 10.
Each figure shows a comparison of the 1977 flood to the 1982 flood. The 1982
peak discharges were more than twice as great as those of the 1977 floods at
East Fork Little Blue River at Lake Jacomo spillway near Blue Springs (fig. 8),
and Little Blue River near Lake City (fig. 10). The discharges of the 1982
floods were greater than the 1977 floods at Little Blue River below Longview
Damsite at Kansas City (fig. 7) and at East Fork Little Blue River near Blue
Springs (fig. 9). The discharge hydrographs were developed from the
relationships between stage and discharge at each site.

Flood-crest Profiles

The storm caused flood stages within the Little Platte River, Blue River,
Littie Slue River, Rock Creck, Sni-A-Bav Creek, Big Creek, and cther drainage
basins.

Flood-profile data are available for the Blue River at the office of the
U.S. Army, Corps of Engineers, Kansas City District. Peak stages and discharges
within the Blue River watershed were much lower than those experienced during
the floods of 1977. For example, 1982 flood crests were approximately 5 feet
(ft) lower at Blue River near Kansas City (06893500), approximately 7 ft Tlower
at Brush Creek at Summit Avenue (06893558), and approximately 1 ft lower at
Round Grove Creek at Raytown Road (06893570).

The Rock Creek basin in Independence was subjected to extreme flooding
during 1977 and 1982. The 1977 flood profile is given in Hauth and others
(1981, p. 40). The relation of the two floods at selected control points along
the main stem of Rock Creek is given in table 3.

New maximums for peak stage and discharge were recorded on both the East
Fork Little Blue and Little Blue Rivers. The water-surface profiles are shown
for Little Blue River in figure 11, and for East Fork Little Blue River in
figure 12. The 1977 Little Blue River flood profile also is given in Hauth and
others (1981, p. 42-43). Flood crests during 1982 were 1 ft higher at East Fork
Little Blue River near Blue Springs (06893890), and 2 ft higher at East Fork
Little Blue River at Lake Jacomc spillway near Blue Springs than during the 1977
flood. For comparison, flood crests on the Little Blue River were at higher
stages than the maximum previously known flood (1977) by approximately 0.2 ft
below Longview Damsite (06893793), approximately 1 ft at Interstate Highway 470
at Independence, and approximately 4 ft near Lake City (06894000).

Volume of Floodflows
The 1-day and 3-day flood volumes, in both acre-feet and in inches of
runoff, were determined at four sites for which discharge hydrographs (see figs.

7-10) are available. These volumes are represented by the area under each
hydrograph. A comparison of the 1977 and 1982 flood volumes, given in table 4,

15
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may be made. Recurrence intervals given in table 4 were determined from
flood-volume frequency relationships developed by Skelton (1973, p. 6) for rural
areas. The resulting frequencies may be overestimated because they are applied
to the partly developed (urban) watersheds of the Kansas City area.

The spillway for Lake Jacomo is a 330-ft broad-crested weir. The Tlake
Tevel was about 0.8 ft below the weir elevation prior to the August 12-13 storm
with about 800 acre-feet available for storage. The instantaneous peak
discharge probably was reduced because of this, and a part of the total
floodflow runoff from the East Fork Little Blue River drainage basin went into
detention storage in Lake Jacomo. Therefore, 800 acre-feet of stored flood
volume for East Fork Little Blue River at Lake Jacomo spillway needs to be added
to the table 4 value if a total volume is needed for the 1982 flood.

Relative Flood Magnitude

A knowledge of the maximumn-observed flood at a site 1s often needea by
planners and designers as an initial step in estimating future flood
characteristics. Maximum flood peaks of August 12-13, 1982, given in table 1,
are related to their respective drainage area sizes in figure 13, to compare the
relative magnitude of these flood peaks to previous extreme floods in Missouri
and elsewhere in the United States.

Curves developed by Crippen and Bue (1977) on the basis of maximum floods
known in the United States, by regions and nationwide, define approximate upper
limits for floods cobserved through 1974 (fig. 13). This figure provides a means
of estimating extreme flood potential without regard to frequency or
probability. Because of the considerable similarity of the September 1977
(Hauth and others, 1981, p. 27) and August 1982 floods in parts of the Kansas
City area, the 1977 flood peaks also are plotted in figure 13 for comparison.
The approximately equal significance of the 1977 and 1982 floods, regarding
magnitude of floods produced on basins of varying drainage area size, is
apparent.

The peak discharaes of August 1982 and September 1977 do not approach
maximum known floods in the United States. Reaional flood information applicable
to Missouri, according to Crippen and Bue (1977), indicate a maximum limit of
discharge values more than twice as great as the 1977 and 1982 floods. However,
these flood peaks, with some exceptions, exceeded the expected 100-year floods
as defined for rural conditions (Hauth, 1974) and approach maximum flood
experience in the State.
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SUMMARY

The Kansas City, Mo., area was subjected on August 12-13, 1982 to the worst
flooding since September 12-13, 1977. The floods claimed four Tives and caused,
by unofficial estimates, property damages in excess of $30 million.

Precipitation, as much as 12.6 in. during 24 hours in the Raytown area,
exceeded the 100-year, 24-hour total, which is 7.8 in. for the Kansas City area.
This storm caused major flooding in the Rock, Shoal, Wilkerson, Sni-A-Bar, and
Big Creek basins and in the Blue, East Fork Little Blue, and Little Blue River
drainage basins.

Peak discharges were determined at 29 locations within 8 watersheds in the
Kansas City area. Flood peaks and volumes exceeded 100-year recurrence
intervals at many locations, and equaled or exceeded the 1977 floods in some
drainage basins. All-time maximum peak discharges were recorded at U.S.
Geological Survey streamflow-gaging stations on Little Blue River below Longview
Damsite (18,700 ft3/s), East Fork Little Blue River near Blue Springs (11,000
ft3/s), and Little Blue River near Lake City (42,300 ft3/s, exceeding the 1977
peak discharge by two and one-half times). Rock Creek at Independence, Mo.,
had a peak discharge of 9,520 ft3/s exceeding the 1977 peak discharge of 7,760
ft3/s both of which exceed the 100-year recurrence interval flood. A 1-day
flood volume of 60,300 acre-ft and a 3-day flood volume of 71,450 acre-ft were
recorded at Little Blue River near Lake City.

The Kansas City vicinity floods of August 12-13, 1982, are documented

because of their severity. They are significant in comparison to other major
floods in Missouri.
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GLOSSARY

Acre-foot.--The quantity of water required to cover 1 acre to a depth of 1 foot;
it is equal to 43,560 cubic feet.

Cubic feet per second (ft3/s).--The rate of discharge; 1 cubic foot per second
is the rate of discharge of a stream having a cross-sectional area of 1
square foot and an average velocity of 1 ft per second:

1 ft3/s=0.646 million U.S. gallons per day,
28.32 liters per second, or 0.02832 cubic meter per second.

Flood frequency.--The relation between return period or recurrence interval, in
years, and flood magnitude, in cubic feet per second.

Flood hydrograph.--A graphical representation of a stream's fluctuation in flow
(in cubic feet per seccnd) with recpoct to time.

Flood peak.--The highest value of the stage or discharge attained by a flood.

Flood profile.--A graph of the elevation of water surface of a river in a flood,
plotted as ordinate, against distance, measured in the upstream direction,
plotted as abscissa.

Flood stage.--The approximate elevation of the stream when overbank flooding
begins.

Flood volume.--The total runoff, in acre-feet, computed from the area under the
flood hydrograph.

Miscellaneous site.--A site where data pertaining to a specific hydrologic event
are obtained.

N-year precipitation (rain).--A precipitation amount which can be expected to
occur, on the average, once every N years.

Rainfall mass curve.--A graph of the accumulated rainfall depth, plotted as
ordinate, against time or duration of storm, plotted as abscissa; the curve
represents total precipitation depth throughout the storm.

Recurrence interval.--As applied to floods, recurrence interval is the
average number of years within which a given flood peak will be equaled or
exceeded once. For example, a 100-year flood discharge will be exceeded on
the average of once in 100 years. In terms of probability, there is a 1
percent chance that such a flood will occur in any year.

Streamflow-gaging station.--A gaging station where a record of discharge of a
stream is obtained. Within the U.S. Geological Survey, this term is used
only for those gaging stations where a continuous record of discharge is
obtained.

27



*JIDATY anj¢ wodj

weadlsdn Sa[IW 9 ' ¢ oAy 1IUuNg

uo 28p1aq 1B ‘A31UNO) U SYOBP

“*M €€°H ‘"N 6F°J.°0€ "09S HHSH WIS
‘WIGIGEL 6 BUOT “,17.,30,6€ 181

*IOATY 9N

Y3} IM 90UaN[JUOD wod) umeaisdn

sertw ¢°1 ‘1L Aemy3ty *S°N pue

peoy 493SLuueg U0 J4DA[ND e

SeM €8°H SUN 8% L ‘97 095 ZMNPUSETMS
UL ‘L LT.28076 BUOT “,B1,LG,88 3¥1

‘91°¢g7 oMM

JOATIJ }B DUB }99a) UBIpPU] WOJJ
WBdJI}SUMOD 9IW §°( ‘peoy Jalsiuued
P10 U0 28p1Jaq 1B ‘A}UNO)H UOSHOBP
‘°M €€ ‘"N 8F%°1L ‘87 °"09S : IN%IS
ur ‘,1€.66,¥6 BUOT ‘,97,2G,8¢ 1®I

"I9ATY 91)BIJ 21317

U} IM 20ouUaN[Juod wodj weaaisdn a1 G0
‘691 Aemuydry S JO 1SBO BIIW (' [ (KI
Aemyd1y 9181g UO 88plaq 3B ‘Ajunop AB)
“*M €M ‘°N €6°J ‘€7 '09S yISHAS

Ul ‘,20.9€.76 BUOT “,,90.€2,6¢ 187

‘o ‘K110 cBSUBY
1B 9NURAY JIULNG 1B Moda) ysnag

‘o ‘A3}1) sesumwy] aeal peoy
J93)stued 1B Axeinqld} JoAly anlg

‘O ‘A}1) SBSUBY JBAU JBAIY anig

"ON ‘eIllAylTWS 1B
(X1 AeMyU31H 91831S 1B 3O2a) UOSJIMN]IM

8GGE6890

006£6890

uo1}18o07

auwBUu UOl1®r1g

Jaqunu
uorieis Aaaing

1801301099 ‘S°'N

(z *81])
Jagunu
93118

$931I5 jusweInsesw 26IPyssTp JO UOTIATIOSSq-~°7 STqPJ

28



*0°p ©ITW JSALI }B puR 18

PIgz JO UINOS a1l ¢z ‘adouspuadapu]

ul *pAlg UIsylJaoN uo a3plaq

18 “°M Z2€°H ‘N 6L ‘6 "O9S HHSHMS
ZMN UL ¢ ,€0.L2,76 BUOT “,L€,70,6€ 181 *O)\ ‘eouspuodepu] 3}® Moad) Yooy 009€6890 8

‘€°p 9] W JOALI }® pue
PBOY UBUNL], WOJI] UWBAIISUMOP 2[TW Z°(
‘dira 11Xo ¢¢p AemysiH 93B1SI91U] puev
18 Yigl uo a8ptaq 38 ‘A1Uno) uosIoBp

“*MZ2€H ‘N 67 L ‘9 "O9S EMSHIANEMN "o ‘A31) sesusy]
UT ‘u$2.6%,76 SUOT ¢,,8%,60,6€ 1®1 18 18 Uizl 18 J9ATY onig 0656890 L
*JIOATYH

anig Yyl Im aouan[juod wodj ueaa)sdn
softw g'1 ‘ggp Aemydiy 931e3sadiul yim
uotrjounf jo 31seayinos sajiw [°1 ‘peoy
umolAey uo adpiaq 1e ‘Ajuno) uosIOBP
*M 2€°¥ ‘"N 6F°L ‘0€ °"02S %ANKAS "oy ‘£y1p sesuey e
ur ‘,66.82,%6 SUOT ‘.62.20,6€ 3eT PeOY UMOIABY 3B 994D SA0JI) Punoy 0L5€6890 9

*JoATY on[g woaj weaajsdn sarww (°p
‘*1Q urgp uo adpraq 318 ‘Ajuno) UOSHOBP

*M €8°d ‘N 6F L ‘6% ‘095 HMSHANEMS "o ‘£31D
ur ‘,z1.58,%6 BUOl ‘.$%.20,6€ €T SBsSuBy] 18 "3}Q ULB 18 }o3Jd) YSnag 096€6890 Y
uo 1318007 auleu uo1}1vls Jaquunu (z *811)
uotlels Asaang Jagunu
180130109 *§°'N) 2119

penUIIUOD-~S53 TS JuswaInseaw 261eyosTp jo uor3xdriossg--*z 9TqPL

29



*}99.10) JBpd) JO Uinow wodj weadisdn sofw
€°7 pue ‘peoy MoI1ASUOT UIJ] URDILS

-UMOP SOTTIW ¢' “d)ISwB( MOTASUOT] WOIJ
wBaI}SuMoOp 199J (0L ‘A1uno) uosyoep

‘*M 2€°d9 ‘"N 8%'L ‘Z€ "00S ZHSHASHEMN

"o ‘11D sesuey 1B 9% IsuRQ

Ut ‘,21.82,%6 BUOT ,7G,6G,8¢ 181 MO 1ABUOT MOTBq JOATY An[f 131317 €6L,£6890 g1
"ON ‘£1a9q1T 1B 167 DUR €€
sAemy3 1 238318 JOo uorjounf Jo yjinos o1 1w
2°1 ‘167 AemyBiff©3181S JO 1Som S{1W Z°g
‘OATI( [TJISYUS U0 JJIDAIND 1B ‘A1Uuno)
£81D ‘"M 1€ ‘"N 161 ‘07 095 7WEMN

ur ‘,66,72,56 BUoT ‘,91,€1,6€ 1¥1 ‘o ‘Ajxeqiq 18 yourag sele) 01L€£6890 It
*L1°9 ST IW JOATJ }B pue
.%umO wmmqﬁvm pue 2U0]}SpeBIH UsoMlogG w~:~
Lxepunoq ajeaodiod e ‘peoy Uooljuy pue
*1S 419¢ Jo uorjoun[ je jI9A[nd ‘Ajuno)

Aerd ‘"M z€'d ‘"N 16°L ‘1g "09S LWNIEMN *Ojy ‘duo1spern

SMN UL ‘,$G,2E,76 BUOT ‘€9, 11,6€ 18T 1e °18 U196 1B Madd)) TTIN 089£6890 0l
ey Aem
-Y31H 91B}SJI91U] JO 3ISBD B[TW (' [ ‘pPBOY
JOUUIM uo a8p1raq je ‘Ajunopn uosyoep

‘"M 28 ‘"N 0S6°L ‘2¢ "99S rMSHAS ‘o ¢ 9duspundopu]
%dS UL ‘,81,8%,76 BUOT ‘,L1,90,68 181 18 PeOY JBUUIM I8 Maad)) DO = W ———————e 5
uo0 138007 aureu 'Iollelg Jdaqunu (z *81]1)
uot1}e1s AsAdng Jaqunu
180130109) *g'N 93118

panuUIIUOD-~S33 IS

JuswsInsesuw abIPYISTIPp JO UOTIATIOSOd--*7 OTqPL

30



*I9ATY anig 9133 I'T Y} IM aouanjJuod
woxy urdalsdn sayIw g ‘38 PAEY
ureag}sumop 9w [°Q PuB ‘peoy umMolAey
Jo uraajsdn oytw g*o ‘Ajuno) uosyoep

“*M 2€°M ‘°N 8F°L ‘0% "00S HUNNAN ‘o ‘umolfey
EMN UL “,40.82,76 SUOT ,,02.8G,8¢ 1¥1 18 1S PIgg 1B ¥O9ID B OITUM  m—m—m—mm 91

*JIATY anig 9131317 Y} IM 9DUSN] JUOD
woJy ueaxisdn sojiw ¢°[ ‘peoy uswdiy)d
wox) ureaxjsdn aywm 9°( ‘Ajuno) uosHoep

“*M Z€'M ‘N LP'L ‘€ '09S RANMES ‘o ‘Immmg S0 3B
2AS UL “,00.92,%6 SUOT “,G1,GG,8¢ 3¥T peoy weudIy) SAOQR ood) IEBPI)  ——mm—mm- ol
* 2} 1SwB(

M3TASUOT JO UBDI}SUMOD SOTIW §8°[ ‘Peoy
umolfey Jo 3sed d[W 6°( ‘QLp AeMUSIH
931e}sJaajul uo adplaq je ‘Ajuno) uosyoep
‘*M 287 ‘°N 8F°L ‘€€ "99S KANKAS "o ‘A31D sesuey je (Lp AemuydiH
EMS UL ‘460:L2,76 SUOT ‘,11,9G6,8¢ 391 918}SJId9)U] }B JOATY OnIg d1IIVT 00000 ———————- p1

*ONUDAY OUBT WOJJ WBaI}SUMOp o1 W
$°0 ‘pPeoy umojlAey wodj umdaisdn oy1w
GZ°0 ‘J9ATY oenig o1313117T Y} IM 20uUaN] JUOD

woJaj weaaisdn o[ ¢ ‘Ajuno) uosyoep ‘O ‘A11D
‘°M 2€°M ‘°N 8%°L ‘%€ "09S HANKMSEMN sesugy] e (Lp LemydiH o3e}sdolu]
Ul ‘,12.8%,96 BUOl ‘,L1,96,8¢ 3¥1 ye Areinqra) JoAry anig 9133vT 00 --—------ g1
uo118007 aureu uotlelg Jaqunu (z *813)
uo1}el}s Aaaang Joqunu
[eo180]08D) *g°N 9118

ponuUIlUOD~-593TS JUsWaInsesll a2bIeyosTp o uoridriossg--*g 9TqEL

31



“oxer]

997 alaIevag woa] umaaisdn afw ¢g'( pue
peoy paojsdue] Jo Yjaou S[IW ¢g8°( ‘peoy
[ToMMOBTY UO JJI9AINO 1B ‘AjUno) UCSHOBP
"M 1€°9 ‘N 8F"L ‘G€ "99S HMSHMN

O ‘1Tung S99
Jeau peoy [[omyoelg 1e AIBingrda}

EMS UL ‘,60.61,76 BuUol ‘,8,6G,8¢ ¥ J9ATY Onig 913317 IOy IS8 e 02
0L AemyB 1y ojelsaslu]
ynos a[tw 1 pue oy AemydiH
"S*N JO yYInos o[ §°Q ‘167 AemydiH
91®1g uo 28praq 31® ‘Ajuno) uosyoep ‘o ‘oouspuadapu] 3e
°M IETEN6F L ‘62 CO9S HMSHAS (167 LemudIH a18318) 0Lb AvmudiH
YAS UL “,L8,12,96 3UOT ‘0%, 10,6€ 1¥1 2]B}SI9IU] }e J9ATY Onidg o110 ———---—- 61
*ISATY
anrg °1313117T Y} IM 20uUdN] JUod oA0QE
SOTIW 2°] pue ‘prOY PuUBION UO }ISAIND
1e peoajley O1jlded IANOSSI JO Y}Jaou
alIw ¢*( pPue Op AemydIy °S'( 9)BUIS}[®B
JO yinos a1 ¢°g ‘AjuNo) uosyowvp
‘"M 28°M ‘"N 6F°L ‘GE "09S ZANBMN o)y ‘@ouspusdepu] 31e PeOY pPUBON
ZMN UT “406,92,76 Buol “,27,10,6€ e }e Areinqia) JoATY onig o133 00 ——mmmeee 81
*ssBdI9A0 pPBOJI[IBY O1J108BJ IJNOSSIN
Ye ‘0g Aemul3rty "g°n Jo ISed BIIW
G"0 ‘PBOY UI0Q[O) UO AJPlaq e ‘Ayuno) "ol
uosyoepr ‘*M 7€' ‘"N 8%°L ‘Gg '09S %AS ‘3uung soo] Jesu ‘ddeITIA £31un 3e
MN UL ‘56, 83,76 BUOT *,1%,9G,8¢ 1®1 PBOY WIOQIO) }e ¥3ad) I8p3d) O[T ————mmee LT
uo1}ed07] aureu uorlels Jaqunu (z *31))
uotjlejls \no?nﬁm Jagqunu
18018010) "§°'N 9118

ponuUIlUOD~-~S33TS jusWaINSeaw a6Ieysstp jo uorizdiiosag--°z ST1qRL

32



*IOATY anig

971313117 Ul IM 20UdN] JUOD dAOQR SOITU §°§
‘peoy ueunday, JO Ynos a[IW [°Q ‘16Z Aem
~-U31H 931838 UO 3}JIBAIND 3B ‘L3N0 UOS
-¥oBP ‘*M 1€'9 ‘"N 6%°L ‘9 095 EMSKAN
EMS UT “,9%,22,96 SUOT “,$2.60,68 3I¥1

‘peod 18y

[exjus) STOUIT[] JO 1S®d A[1W G['Q

pue [6z7 AemyB81H 9}B1S JO }SBO SO[IW 9°
‘*318 Uleg uo a3praq e ‘£uno) uosyoep
“°M 1€°d ‘°N 6F°L ‘17 "O9S mISHMN

AN UL ¢ ,81,02,56 BUOT “,16,20,68 381

*JI9ATY onig 913317

Y3 Im douanyjuod woxj weaxlsdn safiw ¢ ¢
‘s3utadg anig JO 1SoM SO[IW 9°7 ‘o ABMm
-Y3IH *S°N uo adpraq je ‘AUNoH uosHOep
°M 1€ ‘"N 6F°L ‘€€ 095 WHAN

AN UL ¢, L€,0%,76 SUOT ‘,2€,10,08 T

*Lemy11ds cwoomyp

e 1e peoy 33108317 Jo umaxisdn
ATIW [°Q AIaM 3B ‘A1Uuno) uosydep

M TEM ‘N 8F°L ‘11 "09S LWIHMN

ZAN UT ‘,09.81,¥6 SUOT ‘,29,6G,88 38T

‘o ‘oouspuadopul 3e 167
AemyB81Hg 9318319 1B youmag Sutadg

‘o ‘@ouspuadopuy
18 "1S Ulgg I8 J9ATY onlg 1313117

‘o ‘sdutads: entg

JIBaU JOATY onig 911317 MJIOy

1s8q

"oy

‘sBuradg anig aeau semi[ids cwooep

o8] 18 JOATY onyd A 13}T] HI0A

1seq

068€6890

4

€¢

(44

12

Uo1318O07

aueu uo1lvlsg

Jaqunu
uor1jels AsAing

1801301089 ‘S°N

(z *313)
Jaqunu
911§

panurlu0O--593TS JuaWdINSPaW 9b6IPYISTP Jo uor3xdrIosaq--°z oIqel

33



"}oaa) 314 ylim

20USN[ JUOD DAOQB SO[IW G°'1 ‘167 ABMUSIH
2le}g JO Ised salw ¢ ‘oGl LemysiH
91818 UO 9a8pP1Iq 38 ‘AjUNO) UOSHOBP

"M I€Y ‘°N LP°L ‘97 "09S BASEMS

zAS UL ‘uZh.81,%6 BUOT “,20,16,8¢ 3e1

*£3]1BA UIBI) JO }SBIaYINOS SO[IWl ¢ pus
Asusae], JO 1SBO SO[IW 2°7 ‘MIOI }SaMm
Jo yinow woxy umaaisdn sojiw ¢°7 ‘peOY
uwinqioy uo—adptaq 3} ‘Ajuno) uosiowp
‘*M 6279 ‘"N 8F°L ‘0€ "09S HMNHMS

%MS UT ,60.01,76 BUol *,87,9G,8¢ 39T

*£11) 9B JO }Sam
-yjnos sajIu ¢ pus ‘)°p] O] IW ISALI }®
‘gL Kemy31H @3e}S UO B3plaq B ‘A3UNOH
uosspep ‘M 1€°M ‘N 0G'L ‘GE "99S zMS
%HS UT “,410.81,56 BUOT ‘,20,90,6€ 3¥1

"XOATY on[g 91313117

U} IM 30UNI]JUOD BAOQB SI[IW 7°¢ 2
Kemy31H 93B}S JO }Som soTw g'[ ‘peoy
IIIH JUIJ UO JIBAINO }B ‘LAjuno) uosyoep
‘M I€H ‘"N 6F°L ‘€% 095 HANKMN

ZMN UT “,90,81,76 BUOT *,21,£0,6¢ 1¥1

*O[\l ‘pPoOMURAJIr) J8aU (G AemydIH
91B1S 18 Paa) 31g youeag iseq

‘O ‘AdusJe], aBOU {99I) Jaeg-y/-1Ug

"ol
‘£11D 9¥e] JBAU JAATY Onig 91313117

‘o ‘s8utadg anig 3B
Peoy [1TH MUld 18 }o8d) ¥eQ Jing

UO1}8207

aueu UoI}elq

nnnnnnnn 8¢
089%6890 LT
000%6890 92
nnnnnnnn 14
Joqunu (z "813)
uorjei}s AaAang Jaqunu
1821801090 ‘g a11g

peNuUIaUOD-~-S93 TS jJUsWaINseaw abzeyssip jo uorzdriossg--*z oI1q®Bl

34



"1 Lemy3iy aye3g

Jo 31semylJaou sa{tw [°g ‘0GT Aemy3tH
93181Q JO 1SBAOYINOS Sa[IWl €' ‘pvOJ
~-118Y O1J108BJ 1JNOSSI) Woaj umaJlsdn
a[Iw 1°Q ‘pBOI[IBY O1J10BJ pu® PUB[S]
ooy o8eo1yy uo adptaq 1B ‘Ajuno)
SSBD ‘*M 0€°d ‘°N 9%'L ‘81 °"03S %M\HMS
EMN UL € ,02,L1,%6 SUOT *,,60,8%,8% 1¥1

"ON ‘T1IH juesea[d Jeau 3Paa)) 31g

62

UO13}8007

auBU UOT11B1S

Jaqunu
uoijels Aoaang

(801301089 *g°N)

(z *313)
JaouMnu
9118

penuUTaUOD--S83TS USWaINSPaUW 96IPYdSTP Jo uor3dIiIrossd--°7 OTqPL

35

%t U.S. Government Printing Office: 1983-666-950



