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PLOGD-HAZARD STUNY -~ 100-YEAR FLOOD STACE FOR APPLY VALLEY DRY LAKE

SAN BEENARDING COUNTY, CALIFORNIA

woatudy of the flood hydrology of Apple Valley, Califgg wan undertsken
PR devoin> the 1il-veay fi%@ﬁ stage for Appls Yalley dvy laks. Syntheids
migues weve used becasse no adeguate hydeologle or meteovologic
abie for the bazin, The 1D0-vesr flood stage was sstimaved to
ton of 2,909.0 fest (885.7 mervesn) abowe mean ses level,
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<

docelerated land developments during the past 10 vesrsz in the deserts of
southern California way cause probless vslated to erban zonisg., Muaech of the

af@@menﬁ consista of second or vacablon-type bowss, bub alsoe includes many

: » permansnt residences, Flgurs 1 sbows a part of ple Valley, most
'uiah has been developed in the lasy 10 veavs. The figure also shows g

whome park under development., Desery plavas ov dyy lszkes often s

ahlf amvaimp em areas bacause their flab wopography and conseguant

& i ; dyv, plavas coummonly

and near the ha pom of

bacd
"

-
Layas be subject to flooding.

”~”

Because of this {looding potentisl, San Berysavdinoe Councy iz
el af phe fiood zone
iG ~year watey level--the watsr level that iz escesdad, on

once in g L00-veay peried.

wed sreas on pany plavas.  The bouwndary

s
I3
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GUD-HAZARD STUDY, APPLE VALLEY DRY LARE, CALIY.

e
i

FYGURE 1.--FPart of Apple Yallsy showing
Sers new mobile-home park heing developed in forveground,

report describes s pllot study inte the developmant of the 100-vaar
1 fov Apple Valley dry lake, alif, (fig. 2y, As in wost bydrologilc
v desert aveas, there ave no prior studlss o give guidelines for the
dewslopment of technigues, This problem is further compounded by the lack of
adequare hydrolegic ov meveorologic data within area. Tous this
study, of 3 1hq af hydrology.

this study waz to develop zn elevation~fvedquency curve

Survey in asoperation
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FIOURE &, --Mountains amd vallay floor in northern part of Apple Vall
Limestone guarry iz in mountains in widdle of photograph.

wunoff mriginates in the mouotaing surrsunding the wvalley, bup Iittis
generally veashes the playa. That which doss comes only from the northearo
half of the basin. The stveams in the valley ¢ atl ephemsral--that is,
thay »mrry water only during and immediately sfter a storm. IMosi of the
channels are well defined for only sbout 1 wi {1.6 km} afver they leave the
mountains, whersupon they become bradded and 111 defined and ueually di
#fter just a few miles, OUnly one chamnel is clesrly def ined to the playa

itself, Figures 3, &, and 7 show the changes in ong chamnel,
Dats From the Mationsl b ather Bervice {(U.%. Weathar Bursau} show that

he mean annual pzeripitat1¢n at Victorville from 1939 o 1968 was 4,47 in
RS, mm).  The mean aovual tesmperaiure at Vistorville for 1940-85% was
50,5°F {15,3%C), and the mean monthly tempersture %angad from 42,6°% (3,%°C)
in January to 78,7°F {25.97C) dn July.  In July and August, temperatures ave
freguently movs than 100°F (37.8°CH.  Apple Valley ﬁry laks is on i
{10 kY east of Vierorwille and bas s similar climaste. Preod
tudy srea i3 gbout & in (130 wmm} per year., In contvast, precipit
the nearby San Pervardine Mouwntalins {fig. 2} averages about A0 dn (3,00 mm}
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METHOD OF ANALYRILS

pre]

‘ al, ioechamnnel depositionsl feature formed
wam channel 3t & stage of the flow regime when the
ream iz incapable of wmoving the sediment pavticles

2 of the bay. Smerged channel bars sre genevally free
4 chanpel bav may extend for s conzidevable distance
chanm&l oF ia may he ons of a sariss of bavs that aﬁvupy aimilar

positions fo the chamnel. These

the lirerature {Moore, O, 0., 198

it is proposed that the neom ofug

sonfusion, Chaauﬁ

ot

HA R

feavures previously bave besn Tsrmed
ph 3, and Jeﬁmwn, 55 B., 1974,
e e used exclusively for thi
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sposivional featurs for
inaidea ar coovex side, of g chaomel band.
COTLVEE iz of the channel and the concomitant evesion of
bank both tznd to be gveatest jest downsoressm from the posi
curvature. The processes of evesion and deposivion tend fo maintaln a
stant channgl width during 1&;&ra1 shifring of the channel {(MWolman and
Lfop,jd 195%y,  The zurfacse of o point bar may be used, topether with
channel bars or sid-channel barvs, &o chigin chamul-goonetry messurenenis of
: 3 vhmating Flow chavanteristics.”
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The sometry approach is that the anznmﬁi
1i;ogcaczs cd}uwt Ls@%%viv%ﬁ utrwamﬂiaa, Bxpressed simply, large
i v large Jdischarges, sadll channels carey snall discharges.
measurenent of {he chaonel geometry sbould ;m‘ow ide empirical
the magnitwles and frequencies of flows carried by that channsl.
. L oshow che channel fﬁata* that weve mﬁasurad
for three different syrveams in Apple
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et any

The methods for salsciing the chamal and point bars ';Z‘:d
the cross ssotions dn the field have been fadvriy well zvandard 5 OIE
field training snd experience are necesssyy for consistent @dg"ta in = given
region.,  Any obatractios in a chaonel can caunss a loocal wvaristion in the
channel gewmmgrv amd ir iz doportant not to use son~-typiosl bars

rasult mf Ondy the bars chat conbinue or resppesy 3t &
shyveambad rhalweg should be used.
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METHOD OF ANALYSIS

Tegoometyy Festures, site ¥, Apple Valley.

jues described above, the

chisnnel geopetyy was measuved
bratico computation, 17 wers
nal sites were for the avea

weye for the routing
computation, and 3 oz
Figure 11 shows the

he looation of these 48 sites,
1, 2, and 3 list data on the channel Ty iy phe field
and the computed vz for these datg




FLOUD-HAZARD STUDY, APPLE VALLEY DRY LaXE, CALIF,

EXPLANATION

---------------- ERHEMERAL ZTREME GHANNEL :
mmeeeen VHFERRED STREAM CHANNEL e )
4 i i
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A > o e ,_-;:: .
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FIGURE 1l.--Llocation of channel-geomstry measuring sites,
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METHOD GF ANALYSIS i5

ﬁ
FN]
™
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Channel geometny

Gipe Width Depth . T
{faet ) {{feat} 1ol

A4 4,0 NS 250
BR 4,2 .17 33
£o 2,0 .10 80
3] Zatd A G
vE 1.5 Y T

charge compubted from channel geomeiyy.,

AT W e oserger o T w3 eyt v gem vy AT ey o
TABLE 3, -=Lhupmel geometyy ond 1leyaor [l

Channel geometyy
Site Width Bepih
{feeyd i G

1ER} ALY .45 2,400

; 2

g 1.6 i 1060
3 16,5 .1 3 850
A 11,0 .1 1,130
55 G b o 240y

401/
?51
%

>
e
O B b

x

>

T
CU I i s
°*
R s W O
.
it
)
i
o~

4 ‘ .16 70,
7 .5 .15 220 220
iz 4u2 .20 130
b 8.2 NE 607 1,600
o 5.0 .13 370 51610
7.5 .14 £40
9 5.0 .10 360 360
10 9.0 .10 850 850
i 7.5 .18 700 525 525
5.0 .47 350
12 4.0 R 240 240
123 3.6 .1 2207,

34/
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-
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Bee footnotes at end of table.
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P D i & T R U R Ty T " o e i
TARLE 3 2 e LT J,f./""-'/;éici}' RS aiale) L S & (2 NE AL L O
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Channel geomeiyry tieveny flood discharge
Widih Trepth {cubie feet pey sgecond)
{feat) {feen) 53! o<
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L il I, Steth
¢ 4.0 L1t 250,
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4 3.5 L1 2
& 4,5 L4 3303

§,

‘pischarge compubed from channel geomelyy.
Saverapz of one oy move computations for a site. Hraces indicate values

of voral column added to determine the 1=vear [lood discharge.

MOTE:  The lowey cass lebfers a fo ¢ indicate separsie hannels measured aboa

»

Viow From rmeasured Sites

it was nob possible o the channel geoneley
= 25 e ) bars or bewms did not chey were desitroyad by

wind o by maug oF iﬁ} the chamsels wers not readily ascessible, Foy
shose channels some obher weans of determining the L0-v flood was needed.

ure 17 is = plot of the ld-vesr fous entribubing drainage
avea for all the wmessuved sites wheve 2 >Utf??bu€1nx vainapge arsa could ba
reassnably detervwined., The contviboting dralnsgs avea was defined as that
srea upstream fyem the site above the point where the allweial fan ztayis {o
flarten, On 2 topographic map it is the polon whors the contour lines bacome

‘ariher apari than bhay sy mountaln are The ovisntation of

vhe basin affecred the vesuluant discharge, =0 wo diffarant but parallzl
curves were drawn. The basing facing the south and west would logioally have
mrre runoff becanse they face oncoming storms, aod the haszins facing novih and
east would bave less i are in a vain shadse,
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1e FLOOD-HAZARY STONY, APPLE VALLEY DRY LARE, CALIE.

arid regions most of the puwolf is gvnrrzf-. in 6l suntaing and
o aliuvial slopes; litvle s devived fro ; . The runoff
erated in the wountains dicreases as vates into the
fams, and Lf the is small, the gntivaly
ting a short disbas from the mounts vhe braided
styean chanosel vhe desert, Lt was measure the
eonetry downstrean [rom the mocgniain frante Thuﬁ, some means of
ng fmv igﬁ%es Frow infiliravion had ¢ di @d fw? the channels
; section

Ay

1€ »;Luknjjp gmed Do 0ol

nroaiv

coulé pot be used to routs the flows downstreass
s quantity of continucus flow data
condivions was not available to solve the
jey, Because only chamnel-geometry dats
thizx mass

£ ain

necessary Lo ests
unatesdy flow g :
weye available, theve was no justilicavion Lo syni hetically o wv@?c;

i data.

w
«
€
e

143

siternative in determining channel losses wasg to d&v@iop an smpivical
using wmeasurable chamuel factors, ' st ijwmportant f{actors
stuﬁy imriude: { 2y tezbure of bed
P st*eam discharge,

Foilow.
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bmaauﬁa watey
The lossas ¢
matarial, Howsver, a
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i £t 4]
che vatse and d ;

X
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{encluding mudiiows and deb¢' f;aﬁ OO im som gvi :
3 and that consagquently the soviing ls relaved to the distance

the channel distance from the basin divide downstraam o the point

mtian : iength of time it takss a kuown o iume of

to the Thds tiﬂ%ﬁ Flein

i m«zaqurgi o o mnet be used, Lanpar ¥

1w have shorrter and sharper pesked hydrographs w:in a shovis

pime.  Chanoel siope neay the poini of lossg would he an index
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4 logical form for the channel-ioss relation s that the Lesses gre sona
spage of the upstream dischavges, ezprassad par mile,
putatiocr it s eassisy Lo ouse @ rainey
yetention peveeniags 4 5

squation for cowputing a dlschavge af the dowostrean

peray
For
than
i




METHOD OF ANALYRIS

end of & losing reach would be:

R . e &
Yo w oWy KLV t

whers &4 aod ¢, are the downstream and upg

. .

retention percentage coeffinient, and D L
discharge polpis.

B

o determing the cogfiicis D dn SR 1 for the Apple Valley araa,
the channel geomalry was doad : peints dows fwo channels
within the walley, This i ¥ upstrean-downsiresn
peints o 3§*wﬁ solving i* fficient was then
i“ifhﬁé Lo the three channel allow trvansfer Lo any
withino f’ﬂzu;.f" Yalley,

The relavion of the revenvion coelfl the thres channel factors
was developed using an optzm,/aEZH ; progran dgvelopad by
G, R, Dawdy {written cowssan, , 1973} that included eguation 1. In finding
the best sclubion, the first test was the swum of sguares of the differances
betwean the dischan ared by chamnnel gaometvy at sing pointz aod the
schiarges £ aguation L. Ths szeveral models that gave the smaller
sum of squares ; g wers then analyvzed fuvther. Because the
critical roubing in th@ final run iz for the loog distsecsx doto the playa,
the zum of sguaves of differenoe: four longer distances was then
¥ the fingl run was theo wade o
T

fie)
ots

]

exgminnd, A comparisc
svgluatse reasonasblensss

Many differesnt models wers tried dn solving for the coefficisnt O,
These incloded:
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a, b, by-by ave cosfficients to be evalovated

- "
TEeAaLn

cubio feeb per second ai umatre;ngm end of rooniing
miles from divide to upstreasm end
slope in fasg per mile st ﬂgstraam and .

s

.

Models 1 through 7 4id not hmve the flexibill
Models 8 aod ¥ borb had sufficient flexibil

”i, but model % was z better Flf to the
Cpoint for the geserastion of the final resulits, ,

s roch mesn sguare evvor of s phan 700 frifas (19,8 meiey, o

_Ehe gw, best choloss, %mc&‘ 4 had a voot mean sguare of

mc%?% G of 297 s (B.41 wn¥fs) Howave Ngd 19
. ¥ .

#i¢ for the longe dixtan
final vun was ma&a for &
order of magoitude less

cduced resulis

The effeet of the theree factors of dis
ahout az would be expe The retention of
{igeharge, with the i atl chary
wonatant for the shorter distancss aml then i POTE A eS w“th ?mﬁ? er distances;
and the retention s with incrsaszing

for the two
Thisz means that rhe

. o e
geharge of 100 fo7/s
ance at 2,50 mi
pe of 20 fi/wi

arse ab JO0 Fro/fs
mples, For the
?Iﬁblgm'whmu examinad in terms of sguabion 1
sveryides rthe change in the ceefiicient O
resultant downztreagw dischargs as the upﬂtr@aw
problem can ooly be explained by the fact ths
-

”ﬁdﬁl 9 had
f<9if“r

2,80 wmi {4, 5]

o

o)

rhe wountain frontz and the flar reaches nsay
Jarliv,




roubing coefficient day

O 1,37 - GLESZ 4o+ 0,412 87 - 0,026 D
w 003 {0 - 43 g - 0,716 5 4 1,158 5¢ {23

othey tevms are as defined sbove, escept for the scaling
£

e m et o . o
af 0,001 For & and 0,01 for 5.

fhe snalysis indicates the sxpected error {sob standavd grvovs in the uasze
: ; - 5 3 DR e R S
of eguations L and 2 oshould bs 300 fo%/s (8,50 w¥/s). However as only nine

polnts were avallable for testing, the real error ds probably lavger by soms

A%

unknown amount.,

the calibravion of the

routing to the varvious Cﬂllﬂf&tlﬂﬂ

Flood Hatiox

v the 1l-vear §)
xaver than the

The previous sectlons
oy any sbtreasm channel.  Ho
Lwyear flood ave nasded o ﬁtawmmme tnﬁ propar zoning boundaries,
w L0-vear channel~geometyy flood relaticons canmpol b ubilized

ting lavger floods, Because 1t was beyond th geope of chis
dev&ia? the necessary channelegeomscry velations for larger
sthods were wsed fo detsemios the 100-veay flood stage.

Por all the gagln i , af southern dalifornia,
the vatios of the If-vesny flood o v&riauw "ﬁhna filovd level examined,
ratics for the 16 desert zuations whers the {lood

4 A .y -
i L

o
frnt
~
$
X
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&

Figure 13 shows the flood

fyvegquency curves have been def g

seatiter of the points, Bowsver the curve 7'inimg the means a8t bthe vavious
iw fairly well defised, The ratios usaed to defioe the

racurrencs o
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plava

he entive flow network fyom the varicus dischavge points into th
i OWD Lo

sRt sohemar @ﬂiiv determiaﬁdg and all the disc hurzam wers voubed
sya using 4 oaod 2, This proocedure gave the B-vear £

azachﬁrge into A.p&rdﬁx Z liste the da~4 usesd in the fim,i TN and

; t?a routing of the li-ve FTle the playa. The

w various obha than used Lo

s into the plava.

fi-' &}

z‘*he

ha=
kY

to find the floeod vo
basing were analyzed
e tano i vﬁ?umz Fiours

13 f.

tr compare the peak
i ow plon of
charge and volume:

-~
-
At
e

gaeond,

to compute the flood velumes dntoe the plava.

e
E
=
pey)
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e
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RESULTS

P fraguensy and flocd-velume freguency fox
lpod-volome freguency from table & was us

1 from table 53 to develop the slavabion-frequency ourve of
.:.?;. s i’.‘zzg ?.:i'z.if; Pigure andd

nable, the 100-vear flood 5taga Yas
wed o be ab slevation 2,.830%.0 fu {(886.7 m} with a oo _
ares of 1,810 acres {733 hald., Table 6 is & summary of the vesulis of

u.si}" .

o —
f ’L/ ’“"""’/ﬁ T

g 50
5 747
10 579
25 1,560
50 3,170
100 5, 750




#

ko PR N S
R A+ 1.»'{5../7,4/?93

PATIPPR R M BRI L g PR Py B
wme table for Appis Volle

Fievation

ahove m

Py
y
-~

x;f.‘:-;:i-o}

Burf

{mores

fiih Araesg
Y
i

Ry

Vo lume
{aurre-fo)

2,902 .15

2,802.5
2,803
2,503,
2,904
2,804,5
2,905

2,005,
2,906
YL 30,
L B07
LB07
2,908
L9085
2,209

g ey
2,508, 5

WY

2
W

L

™3

B

>
L

2,210.5

3

»

NG B bt bt et fed e e e
-l

£

-

{4

ey
i

.

{3743

o1
Pt et
o

IS

&0
o<
¥
- A
o At
P

A
o’
<
A B e BN
~
Y o

3

-
P Do O
)
2

-
o~

»

R D
AN
L e )
b IS S o
W e

7,911 2,250 9
) 2,360 i,
7,570 17,

7, TED 15,000

k| 17,900

3 31,200

5.1 i.Z
3

<

N PP

4oy Joywr T e b

Ll Ldy LR
: Y

Becurrence intsrval Flevarion

P50 above W.S.t. )

2,903,2

5 2,804, 1
10 7,904, 7

2,006,0
2,907, 4
909, 0

Aoy




FALARD STUHOY, APPLE VALLEY DRY LAKE, CALIY.

Fa

X
™
ot
-
sl
P
nd
s

EYEL

LY
o
o

i
i
Eo )3
[esy
et

B g
L3

B

L4y

¥ORBBVE 8¢

b
&>
2
o
H

~ B85 &

il
vt
B 905 b } i
) - o
[ pnt
e boen
$roen oL
= 9304 - 4 B
N ik
P g£85 o
TLENG e

LLE

iy, R S S R N 3 IRy
A TR TR TR U S B 1] s 196 5on
BECUBREMEY LHTERVAL, (W YEBR

levation~frequency curve for Ay

2

the answer

b

he one used,
Thus the frue

-
- anery fe it S N Y L B A N 1T IEVEY ‘
vangs of BO8.0 fr {885 . 5

unreasonabls should probabiy
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FIGURE 16,Textoral and vegstsal
about the 2,%310-foor {(887-wmelre
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ation, appls Vallay.
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Purure ‘b: nal-improvement work will asltey %
ation would sllow tha watey to reach the plava faster with an
apprapriata 2%0?91%% ig lusnes and o ocomseguent loorsase dn the
pay £ : reicularly tyue for channels to the south of
Enw reas hes the pwa‘v;}s 338 wihth

15 zrve copsidered to be the
e data

bust gvailabls ap ¢ i :f preparvatior K& ?epm t, buib when
« possible,

The resulte of this scudy should not be extrapelated te stheyr deseys
hasinsg.,




28

FLOOD-HAZARD STUDY, APPLE VALLEY DRY LAKE, (ALY
COMPARIGON WITH OTHEY METHORS

ltration approach called thed indes {Linslsy and others, 19583
cheuk on the results presented in the previous ’Pgtiaﬁ, The §
. : s the assumption that the rats of basin rechargs is constant
duhhwuf a storm and thus the volums of rain grester than the ¢ index aauals

e volume of veacff,  The 24-hour rainfall-frequency dats were taken from fhe
maps of the Natiomal Weasther Bewviecs (1872) as follows:

= 1,3 dn
= 1.8 1

= 2.0 in
= 2.FE dn
= 3.0 in
= 3,5 dn

These zémhour rainfalls were proporvtioned according to the storm
sovmmended by the U, 5. Soil Conzervation Szrvice {31957y, This

s A
S48

precipitation in earh step
> 2y e Fa Fuy Fign

i 0,084 0,144 {3,160 3,220 3,240 . 280
b » LB 227 « 300 I3 NS 450 L5258
: . 364 L B&G L 950 1.2%2 1,430 1.645
4 . LB0 . 234 e 260 . 358 . 390 o555
5 L 108 L1682 . 184 LT L 2T <315
5 S96 RN - 1656 Y . 241 ZA0

b

Total 1.2 1.8 2,4 2.75 3.6 3.5

the assoeption that no runeff occurs to the playa fov tha Zevear
tode, total infilvration, the base ¢ indsx would be s 0,564,  Fecause
rauxoa would be less and less for larger amd larger storms {wettar
conditions, longsr storme), the ¢ dnelex was veduced as follows:

anten ‘fieﬁ




COMPARIBON WITH OTHER METHODS 24

.

The wvolume
vsiing Iyom in
1.

| lefo alter subirsctding the appropriate ¢ index and
o volume from 60 mi” ’?”* Lud} contyibuting arss is as

P
w
ja i

follows:
. Runsff, in
Time stap i " - ; ; -

3

2 o - - 3,037 2,110 {1,245
3 e (1,28 (.45 L5882 1a0374 1,365
& - o - L3560 175
5 - . - - o N

¢ - - - - - -

s
>
[
Wy
e
et
*
X
NS

Total inches ¥ 3,28 3,45 G. 544
Total voliu
{acre~feat} 0 B 1,440 2,894

3L 940 5, 820

LA T N 5T v i % o o P .
fds gives a stage~fragueoncy btable as follows:

Recurrence intwrval Stage
{vears s {ft above m.s,1,}

2z 2,802,
28053
2,8065.9
Z,8u7.2
2.907.9
2,908, 1

L

Sk
TS NG
XA D

c fwoewm the resulis of table & by only 1.2 fr (0,37 =)
and only 3.1 ft (3.030 wy for rtbhe 100-vear stage. This
confirmation of rthe 100-vear ztage as datermined in this

3 rainfall distribution would produce a d
i.t he distrdbution used by the Seoil Conservation Service has
:esosfully by orhers and has no known bhiass,

s
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DESCUBELO0HN

Sevearal assuspiions and prasuppositions are invelved in the svothetic
revimiques of analysis used in thiz stedy, A basdic prasupposition is that
channel-geometry technigues will provide s veasonabls flood-discharge valus.
The studies previcusly mesntioned and other studies currently undeyw
iovestigation have shows that chaonel geomstry will Lo

T4 g
: and 25 an acceptsble techunigue to use in rhis stuady. qumumiiﬁr with
vhuis socapiance ism the asssumpilon that flood pesks ﬁ:i*. {

geomsetry can be used fo develop g umahle drainags avea~
relation., This relation was for all the aveas w
aot or could not be seassured,

vy
oL
fesd
;‘.i‘
s
@
)

v
WAS

.

Four othar questions sesd o be consldered as part of the salveds
Theze guestions ars:

1. How ave the flood stages in the play
storms or the short-duration summey storms’

2. What is the areal extent of the storms, or how much of the basin ds

coverad by a glven storm?
3. How arye the pesk dischavges related to flood volumes?

4, How iz the peak or volume ab o site ralated v the flcod wolume

R
Tl 1 i

Thege four questions will be discussed dn the following pavagraphs.

The question of sumner or winiey storms 1 approp i?La in that the two
saanons produce differently shaped storm 1>Jrg raphs.  For the same-asize psak
discharge, a winter stove will quite often be of longer durstlon than a summey
torm and thevefore will have a larger flood wolume, wnahuml gecusty would
give the flcod pmak, Independent of wherher the storm was smummsr oy winter,
cause the data used to dev y the channslegeometry velations included both
summer and wintey peaks (D, ¢, Moove, oval commun., 19733, This,
unfortunately, would provide ve information on the flood velumes involved,

e

4

& study of the few hydrograpbs available for ths desert b

draioags areas dndicatss that for a glven size peskh a winter sto
3 to 5 vimes the volume of munoeff that a summer stowm hasg, ar, thiz is
counteracted by the fact thal the peaks from summer stovms :rallv wmuch
greatey than from wintaey wtgrmbﬁ from 10 to 100 times g - 8 le 7 shows
the date and size of the pesk discharge vecorded at the tws desert sitatioms

nearast to Apple Valley., Unfortunately thesse are peak stage only stations,
go that no volumsy are available,

(s

231

ains wiith
rm hag abou

)




The volumes

used to develop rhe curve of figure

15

WETE

Frivm

sumgner

storms, with M1?3@r data for winter storms not svallable or no wintey storms

securving during the short re
saks vecordad
orm period., Gf the
w53 and the highes:
SLoTms were small
Therafore,

winter s
{3,085

from th )
SUMME Y B L0 TS

VMR
and ware probably
BUEme Y sLorms

cord av

oo
six

r the

only

vailable,

stations,
wintar peaks,

" y
5 g
ALY BLE

five ware Lass
14 frifs (0,40 miis),
axcseded by
were considerved the d@minent

ware for
thasy 3

Runoff v
ast L3 of the

the
Fr3/s

i umen

BYSL.

A%

TABLE 7, ~drmisicgl n peuk diechar
Station Date Prak dzmcnarog

gft I

102618 Beacon (rsek ab 1859 Gept., 13, 1859 28
Helendale, L£ 19640 Deo, 24, 1959 5
1961 i &, 1960 L1
Drainage area = 0,72 mi’ 14962 i Z, 1881 oL
100~vr flood = 2,200 fui/s 1963 Sept, 19, 1943 5.3
1864 e, 18, 1863 o3

1983 Aug. 17, 1983 43

1a66 o i

1367 July 13, 1287 16

1368 ESTE N 7, 1968 =464

1968 June 16, 1968 3%

102620 Boom Orask osear 1359 Sept, 13, 1459 36

Barstow, Calif, 1960 Bept, 1, 1960 2125

\ 1963 dug. 22, 1961 15
Drainage area = 0, : 1962 Dew, 2, 1961 A
100-vr flood = 180 foi/s 1563 Sept, 1%, 1963 1.8
14964 Got, L&, 1983 .1

19465 July 17, 1963 107

14466 Hov, 23, 1%646 14

1467 July 15, 1987 17

1968 Jupne 7, 1868 33

1964 Bept, &, 1369 43

13740 Aug. 25, 1970 33

1871 o {

1972 Ang. 7, 1972 35
1573 Feby 14, 1873 2.7

“Ihe water year is that peviod from Ociober 1 of one vear rhrough

i
ZA Bat ZEmyf floond,
15wvr flood.

folloving vear and is

desipnated by the ¢a

lenday vesy in
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ALY the largest peaks at the 34 small-arvea ststions in the deseris
southarn Californdis wers during the July-September period for the records
gatheved since 1939,

e analysis, 1t is reazonsble o
flocd praks in Apple Vallev,
L would cause a

The second guestion of epatial coverage of thunderstorme iz much more
Loto answer, Frontal winter stovms ondoubtedly oould cover the sniire
1353 kmt) of coniributiog ares for Apple VYallay., Summer thuaiﬂzutﬁruw
£ their extremely iﬂcal wibure. Lt is common for a

to ocoour over one basin, asod ver lzszs than 1 omd {¢gb hm EWEY an

Jacent basin would veceivs no rain,

The L0 s of Caliiﬁrﬂia are muach oo scabierad
to pyrovide any snswers o this guestion,. ¥adar lumages of the thunderstorm
c?i;s Ay a’cat the only real data available on taa spatial coverags of
aLoTmE ] of the fad*v images were avallable fov many of the summery
tbﬁ?dﬁ“ﬁt@fmﬁ & 188%, These lmages showed that cellis large
snovgh Lo covey ~ a3 contributing area of Appls Vallasy have
radar, o Jr?uﬂ ibely, does ool show where, within the cell,
falling. ;huqq avan thess doata are inconsiusnive,

.'}

k4 iz the probability of a
HLOTM Cover storm That would producs the

160-year fliood, it i probably not uwmreassopable o assume that virtually all
{

cibuting avea would be zffective. The 100-vear flood probably wouold
b £omp e Weyear flocds and soms 200-year floods for differvent
} admixxaaly fnaccurate assuvmpiion of a 1-vear flood on all
1 for compubatiosal porposes. s could
its toward a higher stage.

3
by

ars velated and will be discussed

: conversion fLom xd peaks o flood volums was made using ths
expeviescs from the gmall-area program as a gulde. This convarsion was dona
routing fov two reasons:  firsy, the insccouracies in technigues did not
fy deterwining & flood hydrograph av each sits, and, second, hecause
poaks were available to calibrats I the puaks rather
he velumes would huve fo be routed. Any flowerouting technigee would
re dabta to calibrate ﬁﬂa cua f?"AQ and a ﬁalihr&timn using measurad
was considered more fi

search iz needed before these four

iB

This study has shown
guestions can be snswered,
Ine mummary, the rechniques used in the delermination of the 100-vear-
stage in the playa are iar rrwm the fioal answey, but ave at least
reasonable,  Other methods could have heen used, but within the time and
rudget constraints of the prodect fow alternative methods sould be

investigated more than Su?ﬂfiiui 1lw.
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APPENDTE 4

DATA POR CALIBRATION OF ROUTING EQUATIONS

¥ ] r yof e ” T L e b enren o4 s T . T e en 4
) Houting Discharze ab Distancse from CEnerai
Flow network L % arge 3,2 iat’sli from Eneral
_ distance upsbrean eod divide slope
Upstrean Polng A ;;,g; {03 (53
point’ vouted from (miles) (frv/sy {milea) {fefmil

Fairview YValley Section

I - .25 1,470 i.8 235
2 - ~ 85 L5 25 148
I A - ok 370 55 134
4 1,2,3 o f - 2,05 iig
% B o253 H20 .35 143
& B, 5 « i B 2,75 113
7 e - 1,00 .2 273
g B - A 663 .15 201
4 £ o 225 23160 1.3 174
ig H,7,8,8 o7 o Z.85 105
it o e Y 340 ] 200
1z 14,11 .4 - 3,55 148
i3 £ - i 236 B5 iga
14 12,13 o b o= 3.65 1338
15 e L5 LBG G 143
i% F - 1.3 1,510 1.5 200
& 14,15,18 o5 - 3.7 134
17 4,315,164 . e 4.4 128
ig v -k 1,380 1.5 300
19 18 «d o 1.8 166
24 - 02 G40 1.0 4133
23 - w5 B .85 267
22 203,23 #1315 - 1.33 138
23 = . 5 1,380 1.4 213
24 e .5 860 o P h 283
25 25,44 52 - 2.13 167
6 19,22 e & - 1,75 167
H 25,28 + 3 e 1.35 is7
27 25,356 5 o 1,83 167
18 - «3 1,300 1.35 364
Gee footnoles at end of table.
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Fliow petwork Routing Bizcharge at Dlytw ce from Gegeral
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APPENDIX B
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