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Planning for Constructive Public
Works After theWar is Aim of
New State Administration

By EARL WARREN, Governor of California

W ITH ....r "alion U ...... we,
.. Colir"""io.... ""'O' If""
"". nrlt tboughtlo rende.inll'

full ..,d ellleieni _istan<\<O to tb ar
e/rort. We "'''fI, in all de!,"-rtm U
of Stale Gon,,,,,,.,,t. ""nle. do...
upon I"'r/ectinj( ud ll......mliniB/!
8' .... """1'"",lln" In the ....,. ~""-

While we tau no (l'U.1cr Immedi·
ioU e.halle~ Ibo "' \llJ1I 1_ the
full power of Stag • .....,. ill the
d..v.lopm.n~ of contriblltiona LeI the
war tll'ort, w...un alto k"p III
mind the compr.n;Oll problem or pre.
pariIII' for the Itt-dOWll wllleh tn·
..-!tabl,. foUoW'l ......... I hold \.b'"
II .. ..-ibl. to plan now III .. 11I&11·
lie. _hid! will add to our I\MoqUI
...hen I.h_ lI'ott,"'I' teo... 0CC1lT.

f:""b d,pen",en, or Slate 0",",,"_
,,"'nl ,. now <!<Itl'ronted orith .. <1 1
p""blent_lb. lil......lilling of elfo ...
to afH'ed tb. 'Iar of vietory in II"
..·.r end thoo 11'1.""1,,.. for Ih, pe.>re
10..,1M. Patrioti. doly it now .e"..
inll' diol~lions ..b~b ..illl.le. 00...1y
,,,",, oUr I'ftup"..tive """'.'1'1I. ,\0 we
1,I.n no.. for tbe floU mm.-Ii"" of
m.bpo..er ib wu ell'ort .... "'''''1,
lb.refo"".•110 pI.., for Ihe rull ulili&­
.1 ..... of mnl'"",'r iu tho! ,..,.. or
pN~ 10 eom•.

.\. (lo,'emor. ;1 '" my ;"1.nli6n 10
.trord ~I •. C II. l·u .....lI, tlH! M,. Oi,
"",tor or l'ubU. W(M"b, .U rupl"'rt
lJ'lI'I'ible in t~ adv.n",ment ..f IOlu·
,ionl 'J1 p...h1.... CO).....".J by tl,"
broad poIi.,.. WIuote'ter ia ...,.."ire<!
i" br~ and bisb"ay ""'""ruction."d m,'nle".n.. r..r th. ,,,.~_.
lion ..f lroops, malrri.l••nd &"pplief
10 adr..,~ Ihe ."oo...ful ",-ulion
or the ...r, ",ill be dooo by lhr I:le­
partlll.nt of I'"bli. Wo...... The d...
partm.nl will conlin .... thl'Oulb III
Divi.I.. " of W.ter~.......,to aJl'ord
e"rry PI'OI..,i6n poMible 10 trllllll",r·
l.tion .nd 'Ommnniealion .Y"telWl
..,d 10 fum ..lid. and oiti.. in 1l00d
or 1.~lon rrom ";nter 1Iood..

AJj • planninll' "lIeno)' or Slal.
o.,'-enun'nl. Ibe l)el>lrtme"l or Pub-­
1M worb, ,.iIl h.,·, .n i""",n.nl
fu",",ion to perfo.m i" b.lping t..
~I'ftl",line nur 1'"",_.1100" for tha
poI<--,.I. I",rioo. \'..1 -"'-ipbuilding.
li,."".!l Ind "'11' material i"dllllri".
Ire e!JI'"Min/l' ..ur """DOmJ". If .... are
'0 "'0". for••rd ..pidly 1ft•• Il,.
w.....'. "' ..., plan th_ thinl/. nn"
whielo ••u-aet .nd hold iudUilril1
ell'o" ....h..b .1'1'0 ..... employn,ent lor
<me ",.npo..,r. Proper highway ."d
u.nr.1 ..-u..... dev.lopment ..ill
pl.y III imp..".u. p.rt in enc"UI"lll:­
in ......h in,lu".i.1 .ct;\'ity.
Th~ IHpanme"l of I'uhll. WorU

t.o olao make." i",portant """ribn­
Ii.... '0 Slate ....U.... b,. I,lanni"<l'
uf''ll'".r,ls q:li_ "",u.l un....plo,..
","ul dnri,,/l' the peri<.d ..f ,,,.,,.i'io,,
he,w"", .....r _y .nd pfI""ti ....
..,.,no",y.

M.,,, pllaoo:a ..f po.hlie ...ork, .""
..topt.hlo 10 • ~ruelioll prog..m
d."ull:'nN 10 ""h,ve condilio... "' Un'
.mplo,.....nt ..hich emoin 10 _
eIIr duriul( lh. pot;l r adjuat.menl..
e.-t",~,ion nf p"blie build;".... pre­
.."1. OOm. 0l'f""''''''ti... lIitb.....y
....o..."et,ion .. ,II plo,. 0 10",., po." in
ouoh • progr.m .. i. io n~ of th.
",...t fluibl...r oil publie ...,ru im·

l;:::~~':"~.~.~~~~fi: ~;~~:~f
eonol....,tion .1Id1O ftl in ..ilh ".C)"in!l"
totioo of ....U.h~ m... an,1 m..hin.
eC)'. A nil planned hill"l' " pro--
V." "",,. be ".••ied for rd .nd
1tOp~ 01 "'''''I any point Ind 'he
b",~u 10 the pllblie ..f the inveat·
....n. in",,,,di.tety rtlIIlj-<ed .. ror ..
the impr""'.""l 1«*.

Th... jlfflj..la ....HI .lI'ord u..1 only
employ""nt bUI IU .."""rtunily rur
Ih• .--Ill",oent of ...,umiug ~.,".On.

ond th_ llI''''''IM by Ih. llO'I<--w.,
abUt ....,. fl'Olll. Ind.."ri01 ~"l,...

With 011 ph......r """"r,,olion no,.
,uri.iled to project. "r"ded r..r the
""r .1I'"rI, Ihe principal ..ti"ity of

lb. !)ep."m,nl ..f P"bli. Worb ia
..oe ..f ",.intenan"" .nd pl,"nl"l!i'
The ,. of ••·.il.hl. runda Ind 1'"1"'
IOllnel i" I"·epar.ti.... of .·.U v1ll1nN
o"d P.nl",rly eor""latcd P"'l!''-''- for
the f"t","" ;" important. Planuin/l'
no"', 10 _tiallO P........nd ....rul
'x)",,,dilu,,,, ..f publi. fnndll to be
mod. durin/l' tho adj~m'''t period.
will in'·uh......rul ,o...id.... ti..n "f
,,,.It.v f__

Th......."lex;.,n of CaHfon,i... I»
'O",i"R IlIOn! ond more In'luol-rial
The IlUO ...."''''.. g;vin~ lhe Slale •
totol populol;o" ..r 6,901.000, """..led
.n i"oreaee of "early 22 per t duro
i"-.ll" the thi"i... 0>1 J.n .,. \al 0
)'''' .~" the popul.tion wu nlb...i_
lati"ely ...llInatotl .1 7,:l.iO,000: ""ley
the ..timlla 10 .boul 7,600,000, In i,,_
c...- of mo"" 'boo 1I per ...nl i"
the loat Ih..... ,...... Anely.i. of the
fi.gureo upoa "hloh tI,.... lolalo n ...
<rnIIplko<! abo.... dofl"itoly thaI lbe
~I'ftl..r itlU'rtiN ,,«IIr in the iod....
trill ...........\".J1~jo. the bay 'Ollnt;'"
Uurbank. L..ng lieool,. I"", Angel..
Ind Sou Uiejttl.

Tremlo indic.lotl by th.- eh.ngeo
mll.t be Illv"" proper ......ide..llon in
pll""ing fuln ... p"bli• ...,rb. 1'",,",
,,,,",,Iil>ll r""lit;" must be pllllUe(\
JIlIrti¢ulorly in relation t .. the '."nlr
"3-....m of hip...,.,., ,he _Ihilil)'
to lhe Jl!"1"eipaJ thol'Oughfe"", ",Ithi"
that .,,-tem: ort..laI. into, throullh
."d .l'01Ind ",,,,rol,,,lil'" _; _
.."dory 1't*I., "... hrillg, f..iIil;":
.nd ""pl...."""t ..r ;nadf<luote br~
",ruelurea and tpeow .'tention ...lI5t
be gi"cn high ....,.. pmbletDo lilllred
"ilh op)"'rtnnit;" flW d."elopment
with Our mineral ....." .......

tinder thla pia,., CrJI!orttlo will be
ProllO.... to ..... Ulroq" the period
of adJutmeat following Ille ......
with • pllbll...lWD program oottalat­
lq of pt'tIperl,. declgnod projecu to
m_ tho n",,1 of the a ..", .. 1\
ellIIlbo bl.ek to • bl.loneed OCOllOmi~
dalu.



c. H" Pu celt State H"ghway Eng'neer
eco es Director 0' b ic Works

Il 'l'

the
('1' gou S
ah
. trncting

onnty.

Leadmg citizens (>' Po ~ II d were. dreaming of II grea
highw3IY oug the Ooltml.bia Rivoralid they turned to
M. PUl'iccll to~ help them build it. Mr. P.urcel1 reid~ed
from 11":1 State position and beo&tne the brid,geengineer
(}if the Columbia R'vel:" Highway project.

this task' as (:om.ple eO. lu J' rnl'll' 0 J)Q, t
as ta hk!lr:i - ann bri e gineeJ", n rffillilined f r
a yeat" /l.nQ for tw y arB was bri ge n tinOOI" for the

(Con ttnllea on p8Ka 11)

(JlJ1H1MY 1 4H CaJifm'nia liigh'1vay$ and P'ItbKic Wot'L

Charles H. Purcell
Director of the ta.U Department oj Public Works

of Californ'ia

ITwo]

WENT TO PER

Ii -0 \VYOmln. Jl; • Pur~ 11 erl V:l ti, where
heUg''''enh im: wer 11 il'jug ,1, ,000 smelter.

The nhi engineer was Tom ,ox. TIe rca e. 19' Pm: 11
a :ob ne drea. 'ng 11 a one da: Pur ell, as. clJie ngi.
near f he mo ·famous lui ge :in all of th worh.'I' w· {l
S f01' hi :mcl p ace 111m on 111['; 1d1.i.tE ·of. engiJl(~erlt_



Report Tells Many Drastic Changes
In Highway Activities Caused by War

P
llE~'Acr"o Ih Tb irtHlllh
Uien"ial Report ..t lh~ Oi,'Won
III IIil:h....,.., .... YII r I II g tIo~

J)/!!"iod f....... .lilly 1, \9·10, to June 30.
19t2, Charl.,. II Puredl, ..ho .....
eJevatod by O£,,,,,....,. Ea.l W .......
ll'Olll th. PG't 01 Sial.< lIigl' ,.
Engin... to Ih oIIIe8 ..r Dittdor of
the o.pI.tment of Publin Wo.",
calli 1llenti/m 10 poot-wu M,Ih y
I'tobl_ "hleh must btl .mielpal....
and tlle nO<ld fOJ' o& ....r"l "00" anI!
pl.tlll.in. for lutn.. high,...)' d",'fiop­

m~'
lleferring \0 Ih~ lall/. Lieonium aoJ

ill e/!'eelJlupon t.Ile Oivioioo of 11;,h·
...,. .. Mr. i'"reell.....".:

"Ouring tni. ~riod, the eo""tTl'
bu uoderor<me the ........... lranlition
from .. ~ee time __,. to OCI.

gearod to the n~itieooof .11-<1111 ....
dor!. COlleurn:otly with Illia tl"*llai.
lion in Nalionallife, the Iclivltieo or
U,e !)ivWo<> of lIirhwaJ'. h.,'o unde._
~o"e d....tie and rapid etoo"lI""-

.. ~'or mwy y ..... impronment to
the C.lifornia S~l$ lli;hway 8rot.m
b.. been 011 .. dt'flnite develop""'''t
pn>gl"&tIl .o.imod to pro~ide adtquat~

r..,iliu.. for tl,e mo)\or vdJ.ic!e I..." ...
porUti,," of tl,o enti.., Sute .nd
bigb...,. budg<:1a hAve beon prepal'f\l
00 thio buit..

"The budge! lor the bi""n;.1 period
J"ly 1, 1941, In June 30, 1913, .....
10 prepared and adopted by the Cali·
rornia Iligh..a;r e-m.ion on 0..­
...... ber30, 1910. O"ring 1941. ..,the
l~bil'IY ot war~ more iDlmi·
0""1 and th. National Del..... Pro­
( ...m rolled into aet;on. CIOlISlTucti"n
_ ........pidly 10 lhat a ",""pleto
"'''Won or Ib.. blldrt bee.me _
MI")'. To _ Ihe ,ising eoota re­
quired e!'Of'\."iu, 0' .ha"ll'i"g lb.
d"';l2'" of _ budgtt projOCta ."d
eliminalio" or 0)\1ton. Thia re~1ie<1

budlflil ......doplfd hy I,," Commi5­
&Ion Oll Nn"ember 10, I~U.

"II ill nO'" o"".""nl'hll. wilh Ihe
~al"'l of ,,,boo•. 'I'""I li ...il.llion
.nd the ...I>oninll of jlUOline in ,be
or""," tIIiI Fall, ..,~en"e fl"\lDl t!Ie
SI.te gu I... will be ~tly te­
dueM. It io antitip.aled that tnr.

ther redlleUon in lhe Slate Iligh...y
B"dget in • IIlDl of bet ....." ft~e lind
.i% million dollan ..ill be o~y
befo.... Ih. bnd~..., biennium .Ilm
on JIlJI. :10, }9013, to thlt projeeta
Bo.n"",, ..ith 8t.", r"n,. will be
...ithin the dooreual 1"eYnlue..

"Durin{l: Ihe ........ or IMO ....1
1m, the P;..iIioo of High...., .. lID,1
Ih" ]'"hli<: Road. Admi"'fI\...t;"'"
work,"g In eonju..clion with Co",.
IIIIJldinll' O~ of the Army, /,>""y
.nd .\I.rlnn CorlJl' ...ublilhmellU in
california, prefNU"":'! a ....'prehe".i."
Pl'llllr~m 01 projer:u apprond hy the
W.r or N.vy d.partm..,11 ror the
_tnJf!OOn of road........ in' .........
10 mill"l")' end nn.1 ..tablW. t.I
.od 10 ind"",,,,,l pla"to "'I!'~ in
d"f""", «1I>.t...,."'io". .~, IIlOOt of
th..., ..,.",. road pl"Oje<:to a.... oit".
.too ofT Ihe SlIte lIi,lh ..ay 8yol.m,
il -n'a. 'lIlP'*ible 10 moe SlIIte hllj"h.
...ay f,,",q fo, .ither _ruCI;"",
~i"eeriD>l'. Dr rill'bl of ....y on uch
work. Und.r. 1910 ._d....ol In
Ib" ~·ede..l Aid Ilill'b-n'ay ".1, It ....
]IO:*ibll!, ""wever. to fina""", our~,..

."d plan pl"1!paral1on t ......... Faleral
Aid .nd Ped...1 Ai., Secondary
f",,,I. apporti.oned 1.0 C.lifomi&. On
N"o.-embel' 19. 19-11. the l'reaidelll
.ppro~ed lI,e llefelllMl Dirh....y Act.
...hieh ,,,·..wid,,,1 funds for CIO""true­
lion 01 ,,"""" lloada.

"By the olllb_k of th8 Wlr 0"
Dftember 7th, California had eo
ad,...,••d 1100 pl"1!limi"ory e"rio.....•
;nll on the ..,.,.... road P~r"",. Ihu
01 tl,e totll Jll"OIl'I"IOIL ilL Ih,.811118 of
nearly t-\;;,000,000 ill proj""ro .....
qU~led by the milil.ry, "n"",yo had
be->" ""lIlpltted .nd plalll p,..,,,,,..,d
On 1rOrk 10 til. ~.In" of more than
t20,000,000. Tile *100.000,000 I"
Fado...1 lundo aut\lor'-l lor .­
ro&d _ruction through....t the
N.t"'" beeamo .....il"ble about th
lI...t of tlte f ..r .nd the fi ...1 ..rtJj\.
..t1o" forOOJ>St"""ti.on 01. Colitornia
projfCt ............,,·ed I.le in .'onuory
IlId bid. o~ued on Februo.,. IS,
1~~2. Sin.. tllIl Ii..... la~ pet·
..ilia,., of Ihe W'Ork of tbe tk""rtlll,,"t
b.. betn in ad,·."ein~ eonotnJf!tion
IIU eer1.illed &eeeoI J'Irnjecu.

"While die _ road PI'O(I'&m
... prooeedjJj(l:', n".ded imp""'emePll
........ being ....d. on the Slrettgic
High....,. Ntt1rOrk, ""bi.b """"illU of
<.Iiltin, biall_y. <>ftl.ci.lI,l' d"il'lIIlfd
bf tbe War DepaHtnenl .......ntial
Lo ddeMe and ...iJitary 1I".,.ol'Ona,
Thi. N.tional neh"Or'll ..... adopted
aft"r "'''eral )'nre of jolnl etudy by
Anny otIki.I•. th.. ""bl", RMdo Ad·
""nilt...t1on loud Ihe Stale h;,b'lO"lJ'
depa.rtmeniL Tho atnl"l!'''' bia/l.
",..ys an Ibo\\'ll 0" " Nalioo."t .Iii­
g..m....lte lIlap rev","" to ~lay 15­
11141. In (Mne...l. the ".twork iI
l""ate<! 0" the Federal Aid JlilrbWlJ'
Byatem a"d on Sllle bilrllw".'" .nd
lbat porlion .iullled in C.llIorl,ia
""1II1',i... app"""imatel, 6,900 "'il....

"DurinI!' the late Spnn:!' or 1941,
,,·htn il \>eeame ."ident tlwot drll';"
.urUilment " .....ry ill the
peI<le ti 01 materia'" whie/l
....... noeded tor war pul"JIOIol'l, the
Fed.ral AdtnioiA..tion inaulWnl$:\
Ih. p,iont111,\'11"'" lor eonlrol ot Ihe
n.. 01 critieal .....t~ ~'or""""i"r

pooI6iblo realrietiono on hil'hway "".
liviti. lrom the l..t 01 "..terial.. tI,"
Di..won of Uill'h .....""1 imm...Jiu.ly
_g".d ."IIi"....... f""" the Brad·
qll''''''''' olall' 10 a _Indy 01 th8 aita.
111'011 lIDd of reqnired p"""""""" for
"""",ring adeq""ta priorit.,· p...fe..-eo
r.linga tl»" lIII"'rial. ne<!ded in bigIJ.
w.y ""nalntel;on. AMi:>lIn,ent or
th_ .,,(lint\!" bu pro,'"" to be or
Ih. grteteot benefit In Ihe 1rOrk of
the Deparlmem and !.heir kno...ledll'$
01 priorilY proeedure Il1o p",,,,,,ted
.... ny delays, ,.hieh miJrht 111<'<1 ..n.
OUIly ,mpeded eomtnlclion opera.
,'-

"The ioereuinll Feeler.1 reotrio­
liona plaeed on the no"",.1 .... or
mat.ria.... ""lui"",."t ..,d 1''''''­
be:;:lID ba"i", a nl61'!<fd .1I'..t 0" h;g~.

WI)" oo".tr""tloo <Jun,,1I' the F.II of
1941. 0" April 9, 19~2, O>n a•
lion 01'<1•• 1.-41. and ita .-...J nt
L-41-600, pl'(llllllll'llted b 11>$ W.r
Prodnetioo lloar<l, pl 1 n....-n.
Ii.l fOIl6l"""ion "nd•• r;lI'wl eon1n>l.
Under the .....nirem..,'. of lb•• ol'<lu
hill'h....y ..li~iliea, anl0,,,,tin~ 10 •

lOoa ")



New Combination Bank Protection

Constructed on Eel River near Dyerville

By G. A. TILTON, Jr., Asst. Construction Engineer

DL"Ill.'>G the winter ot 19:19-W,
afu:. a 1",," period of >tanil·
i!.J', lh. ~Al Ili..u at lh. 000_

nuen~ with the South ~'ork, t~t ll<Jrne
reaen yet unde\llnnineJ, ,h·..,iM..l to
"hOlla iUl ••",ne.

At the betrinni"4l' of the mundo. in
193940 lb. b<onl< at lh. rive.. wu
400 fN!1 ....y tro... the high,,".y.
"", ...;nt", of 1~1 flO .. thill <lis­
tPlee .,,1 to 200 rPM. ~·jl\.ll,· in the
H141-42 __ th. low........ bad
T•••l'ed and lu••ked the hia'b"..,. at
• point immediately belo.. ~,.iU"
On the f• ..,OWl Redw,.oo ll.ichw.y. It
.......idenl tho' .n<>lb•• .,.-inte. lea·
..,,, would lind the _,!I.e.l ....tiJ>od
wC

COlOf'IIO..w: D~o" I.....

Immediate ~tu<Ji.. were ",..I. and
dl'aill''' con,udeTed to p"'''ent threat·
eoHl dette".!ion or the bigh ·.y. 0.
-,,"«0 P'OI"""'"1o inCO'1lOrltiull' h·.
ImOoll\.ll of eritieoJ ",.teri.l. need«l
fOT tb......1I'0Tt w..... d......dtd.
t'ln.U,. • e<ll"l'romi;oe dOlia-1I .....
""",",,ud that "'ould lI'h"il ",uimum
protection with " lII;nim,,,n u.. or
.rilk.1 m.ttriala aJrndy on band

The .dopted dsii''' ...... "e"!'Om­
hin.U"" banJr prolJ:etlon <'OnMti"8 of
",.di"", .....Ir ripTKp ~ feel 9 iMh_

!-biek, DO"","I III • 11,1 .mbankment
110",", and 6 I,,~b .. 2S fOOl f1uihle
roelt .nd .. I"" .....tt.- 3 t«t .bo""
the loa or Ill. rtld< riprap.

The bank to be p .........led ""...Wed
ot .11",,,,1 alit utr",li";r 10 a depth of
l5 r.... be:o.. the olream bNl. Bori"g>I
;lId;'al"'" Ih.t Ibe oilt "aa ""derl"i"
..itb a" ,,,,,Ielel'lllinod d.plh ¢/
~,·.l. ~;~I)oI!rien........h ~;.I Riv.,.
,ndieated lhal any d""ign wbleb did
Ml pl"O"ide .,.i"at """"r .1 the.tma,,, bod or for 15 r_ Or "'0'"
below the ""'"""... bed le.-.l, ..o"ld be;
...hj<o<-t 10 ,1.mllj{1"r -.or and 'ail·
~

"-1"00'I" I'LOOD "~tlIIlT

AlthO<ljfb low water ditdlarwe of
tbe E.I Hi"". i" t.be dr1 -.on ill
ffin,poorali,·d}· ..".11. hirb ..aler d;'­
.hal'f'l! d" ring winter and Ipri".. flub
tIo-. '1'1>I"OIilll&l.. 300,(0) -.d.
r..,t ""d n- 30 to 35 I~ .b<n-e lhe
Jow ..·.1 1.....'" bed., Ibi. poinl.

To p eet a hank q.inat lb. tn·
lDCDdo"" fo""", ....nffi "" the out.
aid. of "urb. bond de....""" 11 ....1 e1...
,1,·1· """k pl"Ol_iob.

In tl, ...... of ••aily trO>,ble ....,.
rial .. Vlioted ill tbi, ••.., Oil th.ollt.....- - ".,.,...... '................ " "...

lill. of • ""ltd, mumum _uring
OOt'u.... "01 n... 110. aurr-, but "ear
lb. bolton, of t"- bani< .1 .Irea... lJI'd
1....1. oIJ 10.. ~II demonstralffi by
.Il'<'ril......I, lb." h • diagonally
dO"11"","" flo... of w.(.r OIl the bee
or a .I...p ba". 0" Il,e OUI.r lid" 01 •....

" ....,ON.~ nwcrn Dr:vu.onn
ll~a,j denlDpetl by .upertle.-.tion

01 the t•• lurf..,., "ext to~ oul.r
bank ind dinKO"aJJy do.." .... 'd
veloelly of the ""r!'tnt This ,,",r..ut
.._ partiel.. of aolid material to
be«lmo dj~l~ from Ihe bank aud
Ih_ p.rtltJ.........te(l upon by lb.
to of rruity in .dd;l.Io" to the
do nward ...,L""ity of Ihe ....1.... eallS
inll:' 1"""".lIing _ ... t....."rdllhe 001..~

8i"e.llbio do..." ......1.or...."t "",,_
"""or alO1'1: • """" Or 1_ ineU"e"
"""Jr, • ""ril!ODtal ohslruetiou ia a
mD8t di....,1 mH"" of ;ut'_I>li"lI( a",l
d...trori.... it bIlfoTO it uudonni".. the
It,.t.ll.li,,,,.

Tb. l'Ou~h ...r'"" of tbe rooll ril'·
rap ,,,,,,i. to .....1. lurbul.n... of
,trenm flo nd (_Il. Ib" "treel of
,b. do.." ,"" n(""lty. The bo.4on·
,.1 rook .n<1 i.. "'111..- 3 r...t

,"""'" __ "'

of ......."~ of 1:.1 ~_ ""ew D lll..
~I.~" .....;, of ....11.... a.d ...

(Four)



..." ~•••t 1.1 III , , 1l" i1... T , _ 1 ¥, _ ••••• , , ' _ 1_ ' __ '"'0
~I",,,,, ..~I.~ I , ••,~ ~n , ~'"~ ~•• 01 .J1.¥I.I"'It~ .. Mo to .._ ",_, _. _1 ..'looo.'. n.~ t-.

C,,'ifonol" fligbw",. ",.d Public U"orM (I•••••, ''''1 fro...)



Culvert OutOets and Endwalls

On Cal iForn is H i~hway System
By R. ROBINSON ROWE, Assistant Engineer, Bridge Department and

CLARENCE F. WOODIN, Assistant Maintenance Engineer

FOREWORD

This is the fifth of a series of technical abstracts from a joint departmental review of culvert practice of the California Division

of Highways, by a committee composed of G. A. Tilton, Jr., Assistant Construction Engineer; Robert L. Thomas, Assistant Engineer,

Surveys and Rlans; and the writers. Following the preliminary outline of subjects in the August number of the California Highways

and Public Works, the series opened with: September issue—Comparative Hydrology Pertinent to California Culvert Practice; October

issue—Debris Control at Culvert Entrances on California Highways; November issue—Highway Culvert Location and Slope from a

Review of California Practice; December issue—Culvert Entrances and Headwalls on California Highway System.

The series continues with a study of factors influencing designs of outlet works. For reasons given, these factors at any one

site are variable with time and beyond control by the designer. Hence the type of works must be selected by judgment rather than

rule; and maintenance should modify the works rather than restore the initial conditions.

THE outfall of a culvert is fuizc- tioiially the antithesis of its ap-
proach. One is an accelerating

transition channel, the other a de-
celeratin; transition. One accumu-
lates potential energy in its forebay
and transforms it to kinetic energy;
the other must dispose of the excess
enerby by dissipation or transforma-
tion. The entrance is usually an
artificial, permanent control for the
stream channel; hydraulics at the
outlet depends upon downstream
controls, usually natural and often
unstable:

Constructing the outfall works
identically the same as the approach
does not satisfy the reversed con-
ditions, for reasons which are
worthy of review, but the Com-
mittee found that a large proportion
of culvert appurtenances were de-
sibned in this way. Particularly, if
the headwall is straight, U-shaped,
flared or warped—so is the endwall.
If there is a paved approach apron
with deep cut-off, then the outfall
apron and do`vnstream cut-off will
match it. If headwalls protect em-
banl:ment against a state 3 feet
above crown of culvert, then so do
the endwalls. Occasionally the sym-
metry of upstream and downstream
protection appears as ridiculous as
would a debris barrier at outlet to
match one at entrance.
However, it was encouraging to

find that this illogical symmetry vas
more typical of the older than the
never installations. More recent
construction showed a r a t i o n a 1
trend in the design of outfall works.

Qs~X~

Performance of these never designs
vas observed for this report, al-
though many have not yet experi-
encecl extreme floods.

Design Variables

For many sites, there will be nat-
ural security of c u l v e r t outfall
because of some combination of
small discharge, low velocity, ma-
turity of channel or durability o~
channel perimeter. For others, the
design of outfall works must con-
sider the folio«ping variables

iii/ / ~ i
i

i

/8

U.]

1. The energy of effluent, This
may be expressed as energy head
above mean elevation of invert. If
more than one-third of this energy
head is kinetic, then velocity is
supercritical and the momentum
egLtation tivill Govern in the outfall
transition. On the sketch of typi-
cal profiles (Fig. 29) the plus signs
above vectors indicate supercritical
(shooting) and minus sibns, sub-
critical (streaming) flo`v. T h e s e
terms derive from the accepted con-
ception of "critical flow," when total
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FIG. 30. Guide Chart, for estimating 'free-outfall depth and velocity on apron from
depth and velocity at culvert outlet
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respoll<ling velocity. EaclI..,t is di·
vidad by a line repr_ting eritical
tlo... at the "uh·.rt outlet. .... hove tlti.
lin., aU flow ill sbooting and the
eurVe" ara reliabl.. Belo.. , Ihe flo'"
ill alre.millg" "" it lcav•• tbe eul....rt,
con"Mill to eritical flow with littla
I.... or energy. and the" becnlll""
.1100ting. Probably Ihe agllregat.
10.. of energy will be lca>i than
a..",uned, 00 that veJocity will he
g.......t ... and dapth Ie.. than indio
cated br the d""had portion of the
eun-ea,

A. an .umpla of the n" 01 {.hi,
guide, aupJ)1)'" that eulver~ effluent
ba. been compute,l al 15 '..,t p.r
oe.ond for a depth of 3 feet-. Then
Oil the apron (if twiee .. wide ..
elllvert) "olooity will ill",""a.. to
17.8 reel por ..oond alld d.pth will
be only 1.26 fe.t.

In partieular, if the effluent ill jn.t
critical, 'he velo.ity will in.'a....
41.6 per eanl. Pere.ntage iner_
will btl mo.... for otrMming lIow and
1_ for shooting 1I0w. Nol .hown
Oil Ihe c"..e. bnt dedu.tibl. from

FIG. Ill. T,p;<ol <onobi.oUono 01 <ond_i.
ftow ....o,·owo,

SlCTiOrtS-
• D•••

~
, .
Li-

'-JIIIS-

FIG. 32. {nftv,"<. of .,,",lIron .h,po on
ho••,d ot 10....1 "0'"

ebamleL A.I IlhOWll i" Figure 29,
0, fl, and G, the waler au,fa•• ",~t

drop bee'llloo of fra.dom. This drup
will in •..,.... velooity and nduc"
area of ",etl.d 8Cetion; h.uoo depth
must ha leaa tu,,, half that in the
c"h·an. Sinea the e"e,gy e<jnalion
(Bemo"Ili'. Th""rem) gov.n'" ac­
"el.rating lIow, the radu"tio" in
d.plh a"d poteu'ial euergy muot be
compen.. ted by a" i"crea.. in ki·
netie e"ergy and veloeity.

Th. "omp""""lio" i. !lot eomplcw
be"aus" of tnrbulea"., addi.., and
houndar,' f,ieHon-amounting o!"di­
naril.v 1<> 20 per c.nt of th" cbanll""
ill yolocity head. (In efll.ielll Iran·
.ition., this ""n be g"",tly r.d"c.d,
bnt an incillcieut l,an8itio" i. InO""

d.ainbla for e"lvarto.)
J'lgura 30 haa been drawn a. a

guid. for ""titlllltiug apron d.pth
and .elo.ity frOIll ontle! deplh and
veloeity, Ihe ..Iatiollll depending upon
thc cuhie e<jnation ohoVlll. Th. e",...
at the I.ft giva the depth ove" the
apron for Ih...,., depttt.. at OIl1.let and
tbe th...,., euTV'" at the ,ight Ihe oor·

U·CI»MoI
1!~1 ""","II. B
l,Jt<,.,1 """'" cf
~..l "",".

ene'gy ia • min i mum .nd mea...
depth ia don hIe the velocity bud.

2. Tha gat.awa,. of dOW1llltrum
clut.nnel. In Fignre 29 tl"'~e Mndi_
lio".. ore recotlniwd -lIIlbmerged,
Mntnllled, and fr~and thc influ_
ence of these oonditioM ia ahown
qu.lilath·ely. If get.away ia poor,
the outlet will he anhme..ge<l and
flow fuJI, 00 t,an.ition vel""ilie. will
he 01010' 0' modu.. ta. II get-away
ia good. th. outlet will I>e free .ud
high velooity will he ",aintain..l or
developed in the tra",Ution. ~'o..
illtormediate get-away, aet;oll 01 the
tranlilion muat I>e .tudied {o dill­
tingtillh bet..e"" aeeelerating lIow
(Cue B) .nd the hydraulic jump
(C... Fl.

3. Tha HCUrlty of bod agaiIlllt
oeour. Bed a"""r may ha e"p"etod
at any free outlet. b"t not n""e.­
sarily at and. of all .tcep eulvertl.
In Cu. F, to, ina'a"ee, the jurnp
may oeeur on the .p,on 0' within
th. eulvert eonduit, do"'na~am

r"'m the jump, "eloeity al,ould be
lower than the ..uHng veloeity or
the atrellm-heoee endn,able b)' the
bOO. Durability or tho bW. dependa
Ott Ibe hudne.. and oonaoHdation
of an er""ion aurfa... or on ""8rse·
n_ of overl}'ing pt<>due\il of ero·
.ion.

4. Tha securily of b&nks "PIon
soonr, llankl mal' upo"" atrata of
div..... dnrabilit.v. Sconr it nlO"~

""rio". if the oofter laya... ara nea,
mid·depth, "h." upper lay.... will
be nnde~u\' Soft laye"" near beJ
lev.l will ba intermittently pro­
teet.d b~· talW! f,olll abllve. 8<:ol1r
may pl'<l~e.. rrom dir",,~ attack of
oblique .8.ow in the expandi"g t'an·
lition. 0' by eddy a.tio" ir the
tran.ition i. 100 rapid.

II. The tntlU1l control of luaam
lIow. ~'<>r a chann.l of nearly con·
olant width, elcvationa or roek
ledg"" or eoarae ba... will control
atagea fo.. aoma distance upal'eam.
If ."eb a~ lackiug, th. bad Ic"el
ill probahly "notabl. and tba treltd
(..our '>r depoait) ahould be deter·
,nined. SllbmergOO ontlet. may be­
oome fre., and viee ve....... If width
of channel ill far from eon.tant, the
eonlrol ntRY 00 " ""nnriclad _tion.
Ripariao "egdation ia a potent fac_
tor, but permanence ahould be q,,_
tionad.
Free Outle~ TransiUon:

The typical free-<l"tlel eulvert ia
ahonl balf All wide .. Ih. nat",al

Cali/aNI;" Highways a"d Public Works (J....."",,} ($cveal



....lo<"~, <~'_t ..."h t...._ • .,. .......'-........1... _;.-•• I...
.. _.ftk....~t

l~ "me I)"''''''''''' ,. thp toet lhol
....il'eal elllnentll ,,,i,,iw".e ap.on ~p.
1(>O;lie., In lhe eumple, b.d Ibe
.."'e d"'harve bftn ,I_mitlll, Ny 5
I~I d""p 'I , rffl llot...eow,t. 'p,on
veloei'> would ha", 1lC\'n 16,~ teel
I'" .....ond 11", il ju,t cril,•• l
(e/lluo.. t "el""ily ll.aI,i) apron ,' •.
I/X'"y ..-ould 10... oo"n 16 I r.el I""
tll'e(",d.

P'TN Drop Outfall

Aa .n en..mo, 'ho rrt. oulfall
m.y "" _ fr« dl'<}p... "'U ilI,,"­
, .. ted (rtcu.... 12') lor .\IOIl<l1od
Bottom, Sidehlll, ~n(1 Top l,oen.
tio"": to. Lhel«!, lit. fO'""IIOi"II''''''
'i,ion tOtn]!ut.""" ... not aPl'Il"abl~,

of ~u..... Tbe .~")ttri"l1 I"lW'" ot
f .... dro[HI il "'oil nnderoll)Qd, b'"
UI"""i',,o. (F1ru" 31.) I.". t.""hl
Ih.t II,. em"."l t..j«lo.y "",.t
.Ie•• tb. 'mba"kmont 110,," by •
OIIr. m.rlL"i" 0' the .",b."k",.nt ..Ill
oIo"gh ,mo Iltp tnil,,'o"r pool. Th.
e.i,i.,,1 !raj""t",," "'ill b" Ihal to"
• IIl,.11 ,Ii..horg•.

M"", OIT o",li..a.y tr•• o"lf.n m.y
beMm•• I~ d.op loy <I.g.adation
01 .tt "not"bl. ebl"u.l. Enn roek
....Iiun. ,nul' be .roded rapidly by
"""M••_loaded o"ramo ••".,l.... ted
by Ion\{ • u I .... t. (PJeD.... 3110).
Wbil., it may be ..onomy to ..td
o"tf.11 work' .rt•• ""010 ooodi'i"""
<I~yel,,1' (if 'L1eb a lre..d M un.e...
t.io) it ",o"ld be PMld'ttl to .110..
fo. tb.. oontingeney ;0 onal ffiDl

I",riso,," of 11I....oti,·. d.. igno

Conlrolled Outfall Tn,,"itlom
Fut" ... ~nd;tionl Ill""t uu·

...tain if tb. do...".t l ...blnn.l
,_>< _ u. ,...... " nn-, ,,' ..--

I'IQ. JI~

"'G.•••.

II nllu•• llr ('OnlNlllfti al • 0 "'.
point IMoroud II" .ilfhl-ol ...ay lin.
Th. eo"'rol ,uy bl'" tIM" nltu ...
oily ",,-"La hie, 0' • pb,..iogr.pbiel.!
""11..e. lilly be "I'*t by 'be eulnrt
I';"eh "" "I"""' m.y ruuh fNl" Ihe
...elel'1l.ion 01 1I0w, eha,,~ in dian
"el Illlr"mem o' Vld., or modilloa·
lion or det.illl load&.

8i"•• fulure ebnre .. dillloult of
IlN,.hrLion. 1\ .. nol fIOut>tl t('QnolOLJ"
to I,ro,·id. "'1~D.llewo.h '0 lfl'.n:l
II.i'"1 .ll ~nunle"..... 1I0we'r",
ini,ial wo.b or m.;ote""""" .hould
.....,,'" .jt".lt..., ".tr"Jf'''~ .1t ,iou
'hPOUll'h prop<lrty ot otben, o' 1_
d... _ ot h I.-h .... 'I ".uel"re DO'

.ml.Nlolrm.nl.
Ob,·",...1y tbe beot ",,"ran" III

~"0l'1L0I;0t1 of • 11'1I".it"'u ..hielt
will d,..h.~ lb. ~o.· a' III It",..
j"., ,a ,h. fo.m•••hlooel did.

G linlf tblt lueb I' r 0 'r iii 0 n i.
r I,. pOl,uble 0' ~"omiell. i' io
• OIltter of judgmenl 10 determine
lh lole..bl. de]>Ol.lu.... AI. rol.,
bed 'l<:our if; 1_ ...ioul tba.. lat.ral
'_;01>. Th. former lead_ 10 • f~
ontfall (rlprl 31h) Ind ean 1M> eo'­
.....Ied by m.i"l.nl" .... beltermont
of the oullel .u"eture: but Ilte..l
.roo'on moy be p.og_"i'r. do... n·
.11..·."', "" 'h.1 modin••lio" of oullet
",o.ks eo" not p,ovid m.d.v.

End"alla InllUlnc. LlIt 1 Eeour
~:nd.... II. """e tb. dol.! po.p."'.

of tN.lnlnr lh••mb.nkment "ttd
Ihni'i"lt d .. 1I'11,.. ition, Older de_.i,.,.. Ineh II the .tr.il/lLt O' fl ...d
w.lI. (P1(u.... 32B, OJ w~.e ."0'
no.ni~al t1"al".n bUI lI<>or t ••,,,i.
liono l'ole of 110_ below emell Or
oub",".~"" oUlletJ i:o ...tio£l.'ory,
bllt .nlbenkme"t '0"'" .t end. 0'
tl',," ,..alle Ir' f~qn~ntly ~(tl .t
con'l'<}lIed oulletl,

~:.o.io,t of • .,tto."l""ent loel .."
"",,.l1y to. t..o"d to eddy .elio".••
•ketobed, rl",•• 33 I!tO'" .n u·
".n,. CA"", wI.."" tho .nKle of 11 ....
"'•• 100 ll'N!~1 ""d Inlnlilio., 100
.horL Sevo", da","~. 10.. bee" r&­
01Tr~!lt .•Iuring tI<lO\la or I••• thin
b.lt tb. <I"'i"" dilthltre. At Ihll
oite, the deaiKn di..h.'jf$ "'.. 1,200
....on<l_r..1, ont;'ip.tittjt lUoder.t~

o/llu.nt "el~ity, .. outlill .hun~

...."'ed at.bl. will. fli. ""ntroJa .,,01
o"I"eTl g-nldieot .... only 0.8 I"'"
.."" l'r;o. 10 19.2, the old"'I,I.
bigb wing....llo (II. """UnL.t",n
jointJ in pholna) "'• ..., lo&! .od
opron .... und....,,\.. A1tho"ih d~

ohl'l/. d.d oot u_d &W _d_



r.. t. efll""", VdOC;l}' reuhed 14.3
t<!et per 8«01Id. The Jaler pie,,,,,",
eow frnber dal"'" 10 "'"paUe,
aprnn, and Dn""",p!(!led jettieo in
tb. 1,OOO·yeac at<>l'1Il of 1912, when
di""I""1!'1 of 2.000 ~nd·tut "....
lIed efllu"", ~eloei~ of 18.a r~1 por
"""ond. At end of Ipron, nJ(M!ily
pr"(\bably ....ched 25 feet PO' NeOn,1,
producing ul,<lc,*,our and ""... rfut
llot"..l flld i~

'\11 ide.! ,ranllidon II .. cOflOl'li•
.... 'ed Oll"" UpulDoa, ftttoJ to tb4
variable IIlGlllenllllll, di...ipaling ,'Ol')"

littl, e"et"I1. Tbll II Dot luisfu·
to,y t~ • euh'ert oUll"t, wh.... it
i.s .dYnl'~"" to redUl>lI ."".gr.
A 8~1 (tAnetti"D i, VHy ,,1I'..ti ••,
if PnlllOrtloned "" thai «Idle. ill.
dueed by ,h. "flIo,enl jet dll not

.b""ld not be uoeJ In wlnpute II"""

..elo";ly.
'The erlr.l'llJ' diloi""tor i••, iII in the

u peri '"enlal .t.~. .\1'1""."1I)" ."e­
.-rul to•• r,,,,, outfan followed by
• ,harp Mild ie lhe j,yd••rule bueket
(~ 32J:) I\lOp"<I 10 the outfan
of !:!all ~k (1'I(VeI 3IIa ..nd bl.
A r_ drop quahftell lit thi. 'ellp""t;
u. I"'1f" pool 1 follow, T,h""" ill
.(h'."I~Ke ia I~ in~ lbo droll
~head or Ih~ oull~1 (I'Ifur. SIll.

Coo.. or le.n"ilion Ol'Ud,,_ IIlI.Y
be rMU~~ by ""iting Il" a...lt.i.1
III the veloeit.v. P'ipnI 87 .Ilowl
..~ wITJIl'~ of ~info....A<l oon·
.rott followed b)' brolr.~n-,I~b ,11>­
'.p 10 • J>.nd in 1Jr,~ ~ballU'l. (Ill
'h. Io~nd. the rlpn]J ia • ..,nli"ued on
the oUlade onJy, .lot illlOide ban'"
~Ill' f1abl". Thill It....i.ion .....

"""th,,,. beyond the .IId of 110. ",iD,
". oveelllp • oIoped win,. A••
lIuld~. il it IJIIIIIJ",,'''.1 that produet
of v"loclty .nd n..." .",Ie .houl<l
""I """.....d 1(>0. Th.l 1&. it elll".,,1
."I""lly i. :; '''''1 per """""d•••Q!l
wing ",.y fl..... &t 30 d"I("". "011I

Ill. Ihread 0' lb. " .....m; 10m I'
V,IO<';ly i. l~ feel pee _<>u<l, lhe
ft.t" should 001 u~et{\ 10 degree&.

Th.......".<1 ""d.....11 (PiprH llIID
and Ml b•• h...n v''1 outeallf<JJ ..
• 11"II""llio". lIe.."oe it ....1.._ lb.
110'" 10' \'.I'".old.1 "".!IiOll. Widee
11M 1& ""<\<Irnm.oded. "'l"'el.J1y if
110••proD Rlutl be p&Yoo inYW':r.
Iolli il _h""ld be d..igne(l 1<> ' ..... le'
I."~th and I•• fts"" (&1 lOp) IIl'n
&irnd.e w.n, ~I .1 e"l....t .".
IrI.nee. E""n for fr... 0tl1~1&, the,.
will be lilli••_I"..lion in 1101.0
lyp' of I,..,.ili"", ... ~'Ig"re 30 ,,'c.... Coft."~"i'ft of _"'"" ."" ...11



F'll. Ko. , _.tI., d It c ..,.. ft", .. .,..

FIG. _. C,_._ .. t." C'.._ ,.tI..,....,t., 0' 12'_ ... _o"d

~eloped by pro,~l~e ",aint~

nUe<!.

Malak......... utd Supplem,a\.a!

"'...
Sueh dnel"Fl",ente an eeonomi•.

In ill rna..y ea-. 1M 1l1l~lainlY ..f
tilt.......hnlu,el <!o''''I''''1o ....11 ......e a
Afe doorgn very ....""lUi_ Rather
th.on to .ntl"lpa", the W9n1. .-'ble
""ndition.. Ibe <I..igou may taIle
ordinary p_.UtiOllll to provide _
_ nabl. """u.i!y.
Su~u.nlly, foll....in~ a erltl...1

IN' UIIde. atonn ""ndilio".. 1.11.
dMilfn Dr the onO.t "orb may be
• e" I •• d intelligently and .""ou­
It'ueled by ",.intena...,., to. eel.
Thl. p....fflurn oh<!ould be ""naldrnd
"Iuppl"molllal d..i,n~ and Ia not
"",..;nt.n....e" .. defined by the
HiI\'''''.1 Coo•. IloweY"r. the
mamten_nell perlonnel .,.., the n..t
t.. diaeo~u the da",age after n.....l..
• "d ahould "..,,,...Iy 'niti.le Ihe
e"......,t;Ye "0.1r.

AI oueh tim... patrh.."rk .I,ol,ld
be the mini",,,,,, n y to _lure
....d ...y ."d p ..,t further dam·
.p'. C,,,,ditiunn lIhould be Itudled
fardully "bile o"idoo"" of ....,u. "
elNr. After the at"dy.....port
with ....,.,mm.od.tione .h..llld be
forw.rded to the dNilfn.. rOt" .....
"'e.., ... tha~ a .uppl"'nent.l deolp
may be prepared.

Fur e..",ple. ""ou.od fill oon""
al"ulf banb at oollet may ho •
warning that a I.rr. volom. of
emMnkmonl ill th .....t<:ned. If ...tOTa·
tion nod Pro1""tioo is e<>IllIned to tb.
&lightly damaged ....... tho replli. ,nay
fI"O"" t ,po""y. Careful anal)..;. of
olhe ide"•• of _nr mlghl bue
,'Ndicted i"'reuding <lanIlIIlCI to the
hi.ch .."Y. _t"'''nrn. OT do"""t..... '"
p~y.

Recomnumdatim:ul

Snllllll.rl>:ing ito finding.. Ih. COlli·
nlitt"" re<lQIDDI.nd_ l"uenoUy that,

(1) Unl_ it .... be shown ..ilh
........n.bl' &aunonce .hn "0 d.lD·
agoo will Tea"ll. the outtall wOrD
ab..old provi,lo a telnoition for thelOll.,.... llood withont rreeboard
(balaneed. d..;gn), fe..", tb. e"hUl.
outlet 10 .....tioo in the "ato.al
ehanue1 "b.~ natu.al .t.R!...idth.
Aod velocity .nil be ."'10...,<1. or
"oarly ....

(S) U an ouUeU lI.....elur. ill reo
quire<1 tOT the t..noWn", it "ill
not be a counterp.rt. ..t that f'6.
qnired at the enlnone<!. "'ll. u. R.W k. er-l.. w;,~ d, tft.; , 1 NOlO tIoh '.dolo, ., loft

IT.al (1'."'7 ''''I e;"liforHUr Highrv"YI "rod P..blk Wor!.l



...._1 __ 11

Governor Warren Appoints

Purcell Director of Public Works

)(1. 1'""",U .. ail -.ilte ",e",be,
"r the A""rit'au Soeiety of Civil En·
gillf'l'" and • r«<IlP'ized ...Iiou.al
llIlhor;t;o't>Il pllbl;e hi¢l ....)... Ite ill
..au. _l:>tr "r the ;\"uional Ell<:II.
tive eo..ittbl! of Tell of tile AIiIei"_
nn Aaoooriluioa uf Sc.all! lLig11..,.
0f&eiIII.....r if. ""p.......tali ... of the
U.ited !:ito.tea .... the~I In_
t~tioall C__' rip- uf tloe Pnma­
_t l"Iema......1 A~ 01
Rn.d ('011'. a

........STD ......""' •.,.

1II "y. Il1>lJ., ~nl '-"e1t
.ppoill* Ill.........n • _her of
tile Iltterne10uJ Hirb-ay~
"" of IMn to ...a • 1lhidJ"
uf pod- deftIopment 01 an ino-
pruftd .:rst- o1 WiuJ hiPwayL

1iIt'. P\trcIaU Ippoitltod. m....·
her of • commlUN 01 11 DltiuDll1ly
ImuWil hI(b...,. ettrln-mc ~rtI
by llecnlary of~.... Helll"J'
W~w.. I" lu.... 11l37. 10 prt>t:D<I1.lI
iilUlmttm we'y UJd hi«h_,. lltil·
ity: olllclal t1U-apeclal CommIttee
for the Ouneldentlou of Adminiatra­
live UJd Deaip Pollet.. for Hia;b.-,..

MEXICO PLANNING A
BIG ROAD PROGRAM

)fe.:aiM·. )fbUM...,. 0' e--'ea.
liGna Ila ...-1It>Od I.... bi~ ..-1-
""ildinr- ill )fe.:anu hio:kory
to "" .Adoflall witll T:"llitod 8u.tea'
&na-iaI .i<I in orde.... laeilitate .....
_terial Mi,....,ta to LhiI ........li7 foe
.... pn>dl>etioa.

A __rk 01 hundredo of lIlilt!ll 01
_ will ... ""il<. linki~ lien.
«>'. _ _ led _Mdi"lf
...ith Arioona and )'(.... )len.... The
pbona alIu ~ I .... _pleti<Jn or lbe
P.n·Ameriean It ish ....' \(I OWltemala.
T .... Pl"Oln'llll io 10 "" ~........,d by ...
s:tO,OOO.OOO Unilfd Sta* 1o&n. pl\lll
.....•ra1 million doll wbieb Me.:aieu
...ill .....eel>... from I 110... l.nd·l_
'IV""m~"l-l1igh"~.Qf Hop"iKUO
M.ga.i....

YOH", ... I'k"'lDUT ~.~...n.o.
[II ~ovember. 19~1, M,. l"ureell

...., appoi"t..1 t:,""'"tive Off...... Oal;_
rorni. ('MII,,"'I,,", f"r the 1939
Oold,n Olt.. Int""nationll ETpoaitiun.
He ""..."d Ie p",";,lent 01 tlt. Amer·".u A_i.tion of Slate lligb....y
Ol'J\ciala In 1938.

lie ho~b "" ..,. d~ 01
Tloetor of I.... I Lhe UniO'ft1l.ity
01 Califo",ia: and Doollr of E",;_.-..in,. Cnl..-lty of I'ebnab.

In 8dditioJa to LhiI 1M! ...~
the _1WtiOB of tile So~
Qokl.nd u.,. Bridjre, u.e UJW "'"' of
.... ieh .... "s.ooo,ooo.
,,~ lIr. hrttil ..... oIrertd ILia

Cam....... .- by 00nrDur C. C.
You~ Ind Bert R. :Ml>tk, Ibm. Di.­
tor of the Depart.ont "f Pablie
"'....... "" .... lold .hal he ....wd be
~"'" to make I _preht:....;,e ....
)IClrt on ....~ toll bridgf&, in·
~Iudjn' the pl'OJIOMI t" bridse San
l"ra""*o Boy.

Thill ... g....t1y to )1 •. Pu....1l'1
Ilkinl!'. It WII rlj<ht do...n bill .lley.
It ..... in line "";th hia dreaBllL It
WII to ","ke him the r_ltoot bridll"
l>uitd~. or.lI lime.

(II) For "'lI~m, .<>I ...il,. (u~­
i... 18 reet per _nd) the t,"""i·
tion ean bf, ehOrlened by n.. or a..
e..ergy-dilll.lpalin/l ,t... eto...,. Dea.ign
ahoul'] be ..,ided by o\lBer..tioo or
e'Pi'riment.1 Ilru.lo........ u. h ...
dml'" alld b".keta.

(T) Where tntll" e(>DtrOJ of out­
fall ;. nn",rtal", the initial d<08ign
with ,el.i<",~blo lIee".ity .bonld be
modifled by prOll'r_i.o .u]>pl."' .... ­
tIl de.igR. I'e"ding revie .. ot sel·
IOn.1 d.....,... .-epai.. ""oll1d be
held to the ",inilllURl.

(SI The outf.n ...orb IIluat 1>8
_aidn.,e 0' eDervY or eul ....rt
diluent, ,_way and llabilily of
naulT.I ehnnd. alld _lU'itT of
bfd Illd "'tlb againot iC(>ur.

(f) Wi(>8wall •. if i,,\<:nded for an
"utflll trarlllit;on. ""ouJd nol II"""
at a" a"gle (In dell"""") greater
thin 150 di.hled by the outlet yo·
l~itr in foot per '''''0'''1.

(8) WI'1oed o"d...I1, can be do­
';II,"d ""onomloallr to> III t"puo;.
dal Or Uwped .hannel.. "" In..tl·
.ilio~ tor lIloder."Ho-hiKh veloeity
(10-18 fHt JM. aeeond).

Ullited Sc.a* BIl_1l of 1"ublie
Ro.oh. with ~...nen ia J"<>n.....

In lP20 ........ Ippointed diIlm
encl- 01 tl>e Bn..... of PubIie
R<*lII" ..... of I)iatriel: No. 1, __
~ Oreto<l. W~ :!lion­
tana, )'(<>rtbe'll Id.ahlI .....r AI... .....r
r............ ,.... ' ,iaIt<I tile o;paod.
iii« 01 111\,.-.11 _illi"" doIlara 01
"""'IM'al ...,. on national forst and
lIational pull hIP..,. and bridse
"~.

In Peb......ry, 1928. Mr.I"ureell ...
.ppoint"'" Sc.ate lIi'h....y Engillf'l'
uf California and in the 15 y...... ha&
,upen'iM<! O(l'lIlruetion and m.aiul&­
lUIll"" .....rk "" hl"......yt. in""lviug tbe
""penditure "r t561,000,000.



December Survey Shows Gas Rationing Cut
Traffic to 65 Per Cent of 1941 Figure

X ....."It of g....lln~ and I' ....
..ti<>Il;n~. D_mber t...m~ 011
California St.,. hlKb )'lI .....

appt(lJl:;Il,ale[y S5 po:' , <lof the
19~1 '·oh,rn., • IUrvoy eondneud hl
\loe lli";~ion of lI;gb"'~.. .." ...Ied.
a... ratk"'i"r beeo_ ..J[""I;~' ;Illh..
Slal~ OIl fleaeull>e. I....

Tblo ttduelioo in oK>t<>r ,ebioi.
In,,'.1 <:ol....J'Oodl vrry 0100101)' 10
the 1"''''''''''_ ..-bich lb. BaMleh
Committee hel<l 10 be tbe .....enti.1
tram.. ..'hieh W1,ld be rnainta;"ffl \0
pl'e'"",'l "Mo"O dloloontion of \h'
Xalion '. Ira"oportal;01\ I)','em.

California". nol 0,,1)' ..... lirnitiq
l.b.i. drivinl!' but .I..,.~ "Ont<mniIlfl:
"""orally to ~ul.tio""~lIin,'CPr re­
d"e,ioll in lpet<l, tI," .".,'1)' .......Ied.

In lh. Jll11r, 1912. ;'Ul! III Ihia

rnaga&iDe an arti.le entitled "Tnler­
_;"11 T...nd. ill Wart;",. r ..!Ile
Shown by Slll""ry" told of ehanjrM
In blllh","}' traffle whioh had bee"
noUd .......ullinll' from our erIll'J'
into lb. war.

,\C('(I"'p'll)'jn~ t1~ anid. ~I"t ,_

.ht~ P""I"~ '0 ilIm.trate !tra.,h.
i~.lIy th_ cl"m!f<'ll orith _pod. b<ltb
I.Q 1raJ'Jl~ '-01"",,, and t...me ..-t.I
Th~ T...flloe and Safet,. o."".lm""1

ot tbe ]);-.1 ot IIiI(!l ....y. b... for
"""1 ,. eond...,ted IraJIIe oonn!,
"",,,I••ll' 0""" NCh moolh throlllj"h­
Ollt lil~ y.... al """'''0''' t.p...·
.....tali .... Ioeoolk"" CO"et;nK II,. ~l1tj,..,

!ltal~, altd the _"Ita or Ih""" "","nla
for Ihe ...,,,,.inin~ .ilthl monlhls or
the~tr~' hOI'....... 1>00.0 ..l,1td
to the original .llart.

I:p uutilthatli"''' ."oh Ol1Rlllfl'll"
had """urno:l in I,,,me .,,.,.,.].........
'h" """"It of p"...,l,. "oiu"tllt~' .ellon
on too part of tl,,, m"lo.ii<lll. l..u..
a di ....t IIp!'''ol ...."" "",de hy lhe
/','""iJ."t Iht "pe"d. ,),ooold be hp~

nnder ~ft 'oil"" per hOll •. and llJiI
lato., afler Ih. ioon,an"" of !.he lla""",
....l"'rt.• unh'el'lOll 111-.1 li",lt or ~
IIliie- po. hour ...... p"""lainttd.

eh""b "..... t&ken to dlOl~rmi"" tbe
......t;OIl of e.lil......l. mOI....iil.. to
eMh of I"""" ""'I""" I.,. ("rtho.
roduoti in .PHd, 110" 6,.,... oh""k
Mio de io An~t ."d ti,e """"0<1
ill S",,_t.... TIle ......it. of th"""
"PHd 1AI1'V~"" 100000Ihet "'Ith the th1'ee
ol>ow'Jl ill tho o';(illal IItticlo.•'" to>
be r"""d <>II th" p........"1 .hart ;11
."n·..... D" a",1 "Y." """pooli,·cly.

..
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Steel Scrap From Old Highway Bridges
Salvaged to Build New Structures

By W. A. DOUGLASS, Senior Highway E"9ineer

F Oil t.he I""" 18 Oc 20 ,"ODlha
It..,[ in III for- -«ItU<1ural,
,..inl"""illi, bolla, hard....,..,

..oilo, .~-""" ~n 1Ie"....]y ,..,.
Itric"'" ror .oro;'n liM' Wbe..
normally lhe Oi";";"" of Jlillh""aya
,",uld """ bu"d~ of !Qn•••el, re.r
in tbe eol1l1tMtion and "'I"';' of .11
Iy,," of brid~ lb. ,,'~rlr d"riJ,~ the
r- .....,rat mouth. n~rily 10 ...
~n ....Iri.led to projeeto of direu
ben.flt to th. war eJloM .nd 110_
.b09I\lloly _mi.l to tb. llIAin~

n.,,~ of bi~~ ....y ..t\'i<><.

Bultara ('O\lnly Tbe'" lbe port;"n
.., tll.I~ lbo,", Il,. ft...". liD 10"K"r
-erved • !llIeful Ill1'l_ on l~ bridge
and w" ",moO'«! to add to tho
X.tioo'. _\.HI ouppl..

A Ia'¥e ton".,. of oerop _1..,[lbm
..... """t.lbul'" by the Di"'I;oo 0'
Jli",b ...p.. bill probohly '" 100re i1l\­
por1.ont ...."'.ib,,I;O" " ... dfee\.eil by
tbe ...., of ..l'q«i .,."j wheN' nor·
",.Uy IUllO qullltitiea of n~" 1\ [
...,u.kl ha..., ~11..-J til lhi .
If''.d the... ""II'! "ot oaly • I ......
.. '-i,,~ in uew __I, but tlle mill

.'ru~'"rol .,..-1 ".••••h·.~ed tro", u

.blnJOlle<l brl<l~e in thll ~ity, tb ...
Ivoi,ti"lr the _ <If mlny UIDlI <If ...,.".
.w..l.

A lim~.. iliN ... follo..1!d in pre­
parillK 1,1lI"" for the C....".lii Iud
s.,bu....'u' ..p..ation.. "" tile ......d
from Sanl' ;\I.n. to {'amp ('<>ok. in
Santa BlrbIo ... County. In tLi, <:Ue,
arrang-omenu h.a.... been ,...M to pur­
.base. uUDlboor of pldo Mi!'t1el'll o"",,od
by 111<0 " ..Iern l'l"ifl. H.il""",l bal
un ......1 tor. nnmber or y"".... JlI'OlIl
th..-. ~inle.. tb. luOl'«" .",,," re-

••f n••ft•••\ow••1 oIool ••~ Ol. ""0".1 .1 10", 1. RI_ In ""to D•••••• COU"', I••", ..~I I .
f1... w" , .....

In t~1 manulao:tun> of 8Ieel, botb
i""" 0", and •.,.11' _I In! DI«i. T~.

I('rll' _I ;" _ntill to prod"ct'o"
of lI&liofaotory ........tee!. The Gov.
ernment thereto", h.aa b'l!ed tb,1 In
...... p wbie/l """ be "P,rt<! be turned
in tor Ib't pu.pooe. A.c""rdingl!",
lueral montha at<> tbl State madl
cud'lli "'..entory of all ltool< pil...
and nlaued the ....I' Ind NJ.-acM
lteel 1101 ..heduled for no(.)_ '"
Ihe Dear fUluno. In addltlo", JteeI.
1l'b1SllS whicb Iwt bec>oaM obacllet4o
II tnus... and wert tiled. ~Il..
.nIh npplemlntal beDtI, dlo-
pOled of hi orderlhal tbI~mlpl
(0 10 Ibl milk as ocnp.

An ,,>:ample of thi.I ...... I.... lleel
Ir". bri....~ tI>o <lId clIan".1
of llwI Sanlll )brio River in Sant'

ear>o..ili.. "-e... thn.o re~ to< 1'1"1>­
,IMtin" v;t.oily "eeded by tbe ."""l,.-

TOll ......_ aD'L.t.cm

... " old timber I",.. ae,."... the
Salmon Ili~n On lhe Klam.th m,·"
RIlad bad toe ..~ ;1. period uf uoeful·
n__hld, in f...l, foil.d ,luring tbe
_t"",,'iOll or l~e no'" bridge. Tbio
..... replaoed by • "ew leu. rabri·
uted of portionl or • IlI«J 1.".;"'1
!&ken down f""m tbe ltobi...... Ferry
Bridgo, ••,..,.. the }'.I Rh-••. The tilll_
""r bridl'<e 'I;r(*l Bull C... like ....
...u on tht l>oinl of f.ilure, d io
no.... ""iug "'1'1.-1 bl , 1I!'·"ll'ed
'te.el tr......

Allbe lI.o&l. Chan",,1 Brilllt' <In tho
Harbor Dri..e project ;n San Dit¥o,

'lniffil in t.he ""'" Itruet"... will be
tAhrionted to tb. requi~ lentrth.

\l"IDF",·,~"(l ....-:u1CT POIolI_

The ulll"nUy D«tlttl .ide"i"ll of
Wbhi,.ton rnde~n I.... we.te",
.nlnl"'" In Sou!nomemo ,I.on oo.y bo
",.de ~bl.bl """ or ..h-a~ gird.
era f..,... an .....'doned railroad
brid~ ,,"' Pori Cb"'"!l"".

On lbe St.to Ui~h....y Sy3le,n are
a number of llcol tnull! bridgtoO do.
oign«I .nd buUt, It, In..t ...-. by
oth.r qenei.. be;fnre p..-ol bea',,"
lruet tram. loeeam. If''ne..1. While
th_ lrusoeo 're in lI""d eondil;OD
and ...."icelble for tnllIJ' y..... they
Ire too ligbl to"lT)' tull It:elloada,
Iud frequently tb.......d,tlon """
.\riell tbe toeM'ioe on m."y mileo of

(n.;.....n)



A.......101 ..l....ft Ri..r 8r;4.. a' I.m••••r. Ilobi..-. c..nty. A' ........ h_ It I••~. rob.i" with _I .......... fro... hI Rlvor
.....6...'_1..

bigb ....,.. At p.-ot. 1Il.1lJ' ot tho
""""odary ",,"do 10.... ~IM "er,.
im[lOrtant dill: !O the deyelopmettl of
miner1llll rwee-.,. to prod_ion of
arms nd munitions.

One uample 'iii • St.~ Iloute,
....t or Hed Dlull. ",hleb .eM'elI I...,.,
MP'J"iu and a "umber of ....milia.
Foo. til/hi It",,1 lru_ Ott tlaio .....te
a .... 10 be II""nlrt-he,,"" hy tho .dd'­
tiIln of .I".,.ed "..,1 platell!O permit
hauling fnll ~l lnod.

To fnrthe. avold the ab1o<>.ption of
la'"tfl q.....ntiliM of ",tal ateel produc­
tion, I Dllmber of ote~ have """0
taken. Por iDftanee, plano have b<en
de"eloped and a...._. in "'" for rna..
eonerete areb eul..,... in I .... of Ih.
ulnal reinfort:ed cooorete de.ifl1l.
l,ik<11rias m... ...,DeI'O!1e abulmenU for
bridjtlll are no... """''''onl,. naed.

'rlle SUte ;" oho nAng """'1' ..ii_
m,,,l r.il ot the ligbl... _io... not
ill dem....d II rail. Tb_ ..i'- aN
W<ed either foll _I......plit, or re_
roUM into ",inforeinl steel. AI·
lllourh the aHihtly bieher -'- doN
Dol mike '1M of Ihe81 railo fo. rein_
fo ing Iteel attrs<!tive in normal
tim it ill felt the bup ""'01 in
.1,;01 mill e,opooeit,. ill "'onh the addi.
tion.1 e6ort.

~'urtbe""ore, Ie*U have indi"'led
lhat Ih. alee! ...ron~llrom th...., r.il.
it uniformly bigbe. in yield point .nd
ultim.te a1rengt~. 'II'hiclI jnalifle. •
Mllher ""....iD,g _ in the dMign.
1'hio bigber .t..... tendo !O o/foet IIlJ'
additional 0<ISt inmlnod.. A... hilht"t'
.Ire.... are U80d ..hereve. '-;bl. fo.
al.uetnral bud intermediate lrode ,.
inforeing .t..l in onle. 10 red.- 10.

minimum tbe ,_ of ..... Iteel 'f'lul
".id..e nel>&rtnlent hll beet, ......
.'antly on tbe louk-<lut for ..l~oged
It..l "hieh ,",ul,l be ,ubotitnted !O
,,"(rid 0.., of n .... ~Icd. In fset, •
St.al&-.ide IIIr"OY ha. """" l'ODdooted,
dnrinll' ..hieh • {'<l",lder.ble n"",bet
of al..,I",""" have been loeated.

Soao. of th_ "e... used ,liroet1y in
St.l&-dealaned J)rtlje<lI; Olhe.. .....~

m.d.....lloble to the Fede..1OOy"...·
nlent for tile oa the .\laka Hill'hw.y.

Th. Btale hal hem malrint! eve.y
etrort 10 ..-d~ 10 an .bsol"te tIlini·
tllllm the"'" of eritieal materiola 0"
hlghlO'.y pro;"'... Uatil no....1 ...,a·
dltiO',. L1.in p.....il, our ~een
will e iooe .11 their ingmnity ."d
NIOu f"ln_ in bnildinl IlIld maia·
taininr bridJl"" ....."ti.] to th. na·
tioaal .... ell'oM.

War Department Praises Porter Runway Report

ARIo:I'OIiT by O. J. Porter,
Senior I'hyoie.1 TNtinl .:a­
Ii.,.... or the Division of

Hilh'll'll'l, t)fI lb. Stoektoo Ruaw.y
T.... Sc<!tiOll b'rinI to do ",ith the
C.liforni. method of determining the
"".Ii~ b8rinr value of fIO,l and i\l
'J)plieation to de.ign of higbw.yo
.nd .ir fleld run••yo baa ealled forth
hilrh praioe from thl: W., De""rt­
ment.

1". letter to State High••y ElIfl"i.n..,. C. H. PuroeU. Col. J R.
Bt,ItUln, C<lt"JIS of Enrinee W••
DeS-rlment, OIJ'l ....n..rul.... the
Port.. repo,t:

"Thill is an ueellent report and
it is anticipated thlt Ih, intorma­
tiot::I ....owoed therein will be of

veat v.l ... 10 the dep.rtment. It
is d"';red, therefo'o, that arr.nge·
IIlf'nta be mlde for printing the reo
port fo. diltribotion 10 the depaf1..
ment IOld other Inte....ted "Iene'",
.t .n ...,Iy data. II is ""'im.ted that
'llpl"OKim.tely 500 ....pita ..ill be ....
qui....!. "

I'orte.'....port d_ribed in tbe
Mil', 1942, Calilore..ia lI.h••,.. and
l'ublie Worb i....e dealt wilh 'rIri.
0110 tyl"'l of lubgrade failn.... ou
higbw.Y" .nd .irpo.... A _poori,
IIOD "'ade bet"'een bigh..., and
run y ...vi... .....niremenll. in,
elodi~ intenaity and "'loetiti...., ot
Ioada, tnflnenes of dy".rnie _10M
of tnleb .nd pl.ol.'Ol, and th. ellfCt
of th_ tKIl on [layement and 1111>-
grade desi .

Rep.-nlltiv. or th~ United
SlIt.es Arm)' ':nlinter olll""" from
DlIll)' _tl"", of tbe <:onnl.,. .t\.ended
• lecture ""Ollie .nd l'ODf~ee 0"
th_ l"b;"'LI in s.era:mento I..t
AI";! 6·10. Du,inl !hel, -'on. Ihe
Arnl,. Hnli....,.. inopneted thl: nm·w.,· teI~ l,,"vemeDt .1 the BtoeltlOtl.J. fleld••nd lI\<'Dded ew..- 0' in·
.unetion;, ., the State lloterials .nd
n_.reb t,.I>o...tory or l.ha Dioition
ot lIigh'll'ay.. The nplorui.... of
.,,1 de"""ill by ba"d bor,ng ""tboda,
i"eluding ..,n ''',ge.. and t~ Cali.
fornia t,.pe ""I 11mpI.., ..ere demon·
~.....

At lbu time much inte.... 'II'U
eTineed by the Army f;nglnte.. in th.
dfCtri...1 .....''''''''nl <!eyelopad by th~

(0olo'...... __ It,

If""rtfta)



•
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CO~STRUCTION i& n"d.. ....y
to ...lilly" • ha...rdoua tMlm•
•iln.l;on 0". _lim, of U. S. 99

north or Bake...field in Ken' County.
Oue to lh. building and operation

of Minter Field, tram. Milli. p<:>rtinn
of U. S. 99 hao i"c_oo:d to auc" an
utent that the p......llt !wD-I.,," road
is earrying • loa,1 30 per ..,nt in ex·
__ of iu 1'...011...1.apacity,

A eo:.nt..aet kg been awarded to the
Union Paving CompAny of San Fran­
.i500 for gTlldillll' and p.o...;ng ,.'ith
Portland cement ""nc~, tour and
n;"e.t1!nll.. (4,9) Il,;r.. of thi. high""'~'_
The proje<ot ulcnd. from Soow 1l<>Ad
to .. paint 21 mile>! ""nth or Shafur
It""d, Priority ....tinlft hue betn
gnont<'d b)' the t'Nleral GoT••m"""I,

Th. mlTk "ill oo".;ot "f g....din~
and pl".in!!, " :>-1·foot l"',·~.nt par_
.Il~l 10 the e>lilltinjf hi"h .....". hilt ....
tirely ..paraled from it. U oom·
l'letlon of Ih. work • four.] di·
"id...1 hij:l'h .....y ""ill bol tbl, ",,"nIL

The " ...ly <lOnotroeted ro..hn,. .nd
pav.",,,,,t "'ill osrry northbound trat_
lie ...hil. 110. uic!inll t_l.n~ hillh.
""'y will ~I'ry ""utJloound lralll~

only, 'Thllwo trl,'.leit 'ol'&,l'I "'ill ""
~"".'tOOby, .trip 42 r.......ill., n..
1'010' of II'feI ,Iont lhe _orly lid. of
lh~ oi.lin.. hi,h...,., ..h_ b..n0b8
10" ... t-.n .Uo....J 1'l11..... oloee 10 the
rround, ...iIl""""",, II!ftm I~hr~n

north .nrl I'Outhbound ~ehi.l... J)ri~·

e" will be ..lien.1 of he-o:Ilich111a....
Ilonl thia 11 ....d1 0' hi¢l'll'lY.

Th. <lOntrael 1'<100 doeo 1101
p....vld. t"l" Ih. p ~_~truet.iotl

t.. be ",,1~dM II for north .. Minter
Field. Ho••Yf!I". tJle lIith....,. Corn·
",.iIln, .pp....iotin"" the nlllld fM.,.·
."""inl the~ fOllr_l.ne di·
,'idod bigl"",.,~ addilional furwh
for tJl;" pur~

Priority ..tinp hare beoetl ...
'1umcd f"" the I"'" and one h.lf ",Ue
uten';". I'l Shafter Road, ..beI'fl •
Iarp ""1",,," ot tnl/llo leu.. U. 8. 1)9
1.0 enter llinler l'ield.

1-&,_'" ,. ....~ IJ_...8'" I,,,. '"
~......... -.. I-I..... ,Ivl<lo;j Ill~"'"

N"'~ .f elk•••I10.'" :l-p ". It.t.
~10~"'"y ...111 ...~I.IW _,•....y... ""'.y. :1-1.;"'''' ._.
"';11 1_ I 8"'_8 tho._ , .
......... I--T.- •• tllM ~ _ .
mItt'" t............ ' _ •• 1_.._.

Ending Hazardous
Situation on U. S. 99
North of Bakersfield
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Orange County Highway Is Realigned

By A. N. GEORGE, District Construction Engineer

R0l:TK 171 ill ()nDp CouD~

..... ~l-u....d
_a eO"" e. tioa ""_

Rou'- 174 ...s Uoale 110. ,......
I.h....... __ Io B_ p-",

-ellil --"_ • IW ;11 .. of
1__in II.,.....,. ....18 ~_

r.. ,\....-Iet """ s.. DWp "nd ill
......... .....,. ... iaa n~7...., ....

Al/p_ eI Olio """" .... ......
-.rt'fd "'" • ririol .. ,. at fAa.
""" .he.., .... ;u _ .... IoHoo
fl.orUoer j",,,,,irod II,. flOd tMl •
pop>.... .-I_v it '-ltd
.... __ pIlrtioa of ~ ......t &lUI
.., -...,. an ""' ..... and __ lbe
h~...,. at ,II. polol .. 10 .....
..,. _Uon. ",peNn,. ..
looIicLlJ...

T1M _hlnft! l!OOod.itiallof the riltht
.",te JaI ."d 'M hlterl_ ",ith
lrallle a' ,"" ..,tran"" to tllil..-hide
.....' ......11 II.. hoen torTec'ed by ......

_ i0,l;; • d~ ~ioa ....
•_ ,100 fIO'1iooa of , .... .-l nonl!
o( I A''ftDe'" _lh of Lin·..... " ...

n.. '.''0"_=' eo , .. 01 •
diridfd ~ pr.ddi .... two
.-....,.. wi,II ~ r~ ., .
taftIqr. ",~..ud ~ ......... ; ~
30 f""" af~ ,~ .......
1\"bft !lot _ ..... ,."",., old
........... 01 ..I.oH t..- pn-
..~ .. l.Ioe '-'et' dindiDr Itrip.
T1M our!...... _iOOYd of I ....
01 ...-nl 11'.,..,1 ... !5 feet W'ioIk
.. wIoioelo ... pi-'- :J iJodIel at
.....11~e rfwi .
I\i'''~ rr , led .a.o..l-

dm ...... po'O'fi<led "" anp,
lb. left olocloIdfto lnll' 3 r_ ~
...<1 Ih, .....' 1<1('1' 1 t-.

,\a the ;_1.00..='" .... eon-
IlnOr!fd th .....' ..h u of .1_
Jeff! ,"",nd whl.eh ntM.- poor
.l ...ln~_ the "". hip..,. ..........1

..'. lbe 0 .... CJ"Il'IDd by _
of u.poou<! lIon9- n., _ ..... f•
u. _lIia«
__ ;., ,_ 0......, C_oly tiood

('_,ret~ and IlIoe _' ,ill ..
...... .m.~ htlk bi.dtt-.
",~__ -'. f. lIle

_I U'M>ed ""''''''PI thai _
........ 1M _lid .........,. • IIiP
peo:.._ of 100 ... lidded
........i.e. n.. _' I i&l~
...lh 20 """ .... ot _ . 1oe...,l
... .w.l 100 • .,.... _ill &&001 .......

~ ...-ne~ of ......... 100 tIoe UApgrWIl
bdnvor .... it ,..p iN. II> _u.
tau. ••\' .le .......... lIle .noeki~
ute ry M Inuport IJMo _1
I_~l _a...i&l to tM ...~
~l.1>ih.inl II wit...trr ptOftd is­
tlJtt1'''' 100" upedient Wll& .-..ud
,<> of ..lain.. ~ .-..... ot """"",t to
the !"!""re foot Inl" ,lie lOp 6 '""h.
of th••"btrrad•

(SUI.." I



.'.:: ­.,.

~~; -'-~..":..---­
",. .

M ._V,... of...Ii.__ ,.~ of ..... "' y R.~.. 111 J~I. _ , ..._H _~ 0<.... OY .~............~I"lo•
...... 'oIu4. _V;.,. of •• , _ ~ _.~ ~ ...



Report Tells Many Changes in I ighw,ay ActiviHes Caused by War

(Continued on pag 21l) )

(J~WfUl~:ll!}4J) Gal.ifot"'niaHlghways ,a1Ul PubUc Wo·rks

Truck$ Play Vi J Part in
Daily lrFe of U&S. (if ens

TILe av,e~o Ame:rictm citia
zen has Ie opp rt· nity to be

,famili. with t' e vitlll PEn't
thi\ highway 'tr porta.ti01l
P' ys ill hili dailylJfe. Remov
th trncks from he highwllYS
a.mi imme ii tOil}' there wonld
b DO gaso_ :l1C, litItle or no nillk,
tlle flo f mea and vegetah ell
would ~top. Price's' of these
and 0 ,eral'tic]es would 0 •
In q>i 'Il af our ~t AmedolW
.·lroa.d system there e .
000 commodi os which mllst
deplmd on hlghway trIU1S}Jurta­
, ion alon~:nd tms . one­
third of an thil oomnnmitieg in
the nitad Sta-tes.Durin,g' the
ye.' '940 over 58000,000,000
tOD-rnilea we CMT.l,e 'by
I ruc1l:!> OD the l"Ill'a1 o~ of
the C'o1U1try. .

T.h nlitwork 0 AmeriGBn
highways total:!! pproxmmtcfy
a million and a half ndles. Of
this mile.rlg'1l abon 86 lJer CeJlt

is hard aurface.
Of be trucks - the :nited

Statas about sa "pllI'ce:n:' Me
pri1T!l.· ly own d. AnOll one
,Oti of fll lr is farm owned. En­
gaged in rot sta,t;e commerce
on a 'fn -hire' 'brusis Me p­
pIoxiIna oly 200,0 0 units, 'the
b which re truak· . er
oombi.mN;ions. ·in addi on to
,bl:tS - there nro400,OOO other
unita e.ngaged in in ·orstate,
local and intOl:city ~onxme1"ce.

It i! his group of 6110,000
true • d truck· -lers which
providQS Amer.' 0.31 with a IDO or
tr _port s.ystem. that snot
only rils;pansibJe hi Dlftny ways
. ,t our higb standard of living
but w~' .is nowprolling itse 1:
·0 be mva)uo.ble in th buslnes
of wa .-.Mnt!Jr 'f'N. I [I Jrl no',.

, £ightt!eD]
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esign Award

I ~~~':.;J~J. ~
Jpapt:rwr

No/~• .;tIl C~n~n-tIC!tM-:14·~!i"lh .:#~ t", AfJ
n!!n7o...-ed ~;;I;:r /1"ld wt!ld;ny r.i ..:_pft:kd

L.-. --'/:..:4~.!..,&tl~'~n~<!!~/s!!....___'@=____2=O_'-=G..:..:~=_·_>=__'2:..:a=_·:....7_·-..::J:..::&=--~---=o.::.:'ffl:f=--..:../~I.t.;..iI,/_"'_hokS'Iv bl! pI"'j9 welded

$~(}O,OO(l "IndllS­
TO.

this :l'('ar by
_ Lincoln Arc Wel .
"mila!' to th one hel 11

California Highway and Public Works (J"~iJ4I1'1""J) [ me e I



Broken Glass on
Highways Becomes
Serious Problem

x.".w.u., _I ill _ ....
of P. ..... jaaed
f u of bottloM _ .w.

tn~""''''''~.''''toP! i6aiIJ' of ckf_
pLuu ...,. _I ....
a..-d ill dot .,Itd .f s..,tI nip..,.
~..... C_ II P1INe11. _pieioa
u.-, ~iberal. _botalle MaY "" ;"........

'Iltitlo 1M ,,"-t -' (M .......-
lioa of li.... ~' -n"fd,.,.., of
lJle Oim;on of lIiP"-." ore .
i". _1"lhM I<l _ 1M new ~­
..~,. of ..Htri.. .:'- oil lhe 1"OAd.
waya, _rdi....... T. H. Den.....
ibinl-OU""" Eorill«f'.

Simile, <M,l,lonblo eonditi<>nlI ...
ftpottt'd In lite s... Di..,. So.. Lllil
Ob1.po, ~lonlt,.,,. .,wI &" f'nIMiwo
flo,. ANIa ond olher dist.ieu.

'''rbe Dlrilion nr Iligb ....ya," Pur.
""'I .. id, .. ill do,ulI: everything ~
lible, l",ndie""l'oo ... h ill by ...Ioorl.
Ol{(l of mall I"''''', 10 .ope ,,·;th the
• i,,,ation, bllt w. ml", b.". th. tlill
O:OOI",rallon of tbe A.....,., Navy. de"
fe"lle ,.Iont. and lh••i";...". of Cali­
fornia.

.. II moy be _ry to at the
'...Kill.,I1.... 10 inerNM tJI. ,,,,lUIIl,.
for tb..,.int on 0111 rt~ Q. h;,oh'o,.
any r. ,..iki or other ...bolantll!
..Ii.." ...hl Iajore li Stctioa 801
of t.he '"ellid. Code k... ""do ...u
un....,.,..,

---
Rt:port Showl Drastic

Cut in Hi~way Works
Ie __ It,

"For tile ._ ,..... &- .."I,. I,
t!J.fO, I.o"une :10, 1"'2. Iloo: .aNI'"'
107 l,.pM of _.-... f,.. _.
1_ • ......-dtd d"riBlr l.lou period
..... ...., IOUI ..I0Io ill ...., Stall Hi&!>­
W8/f S~ ...." ... 30, t!M!, ...
...... ia 0.. _poonrinao Iabula·
lion., aad on 11M fol.low'i~ __ will
be r....... et.ll.ftllNla elld ......... ""
Stale Ioip...,. pI"''''

"The ~0.....1 ""ti"i,;". of the 0 ..
...... of lIi..h..,.. 1M... lwn ial
.... AI fl... r-il,ol•••Itho~ ...,.1,­
.fI'ecud .nd ..riollOlr eu ....il"d hy...., ,i_ d""'andL ..

Bids and Awards

for Decembc:r, 1942

War Deparlm£nl Prais£s

Port£r Runwav Report
10>001._ ,.- .... Ul

Dlv.l1on of 1/111:1.0.1)11 for n>elIIIuril41
Ihe I"'H'emenl de8..,tion .o.od .ubRtad,
''''''1'\' und "",..11>lII IOII<U and ""••
licul.r1r 1M ulUl obt.ined on Ih.
IHI -u.... wilh I h.-ry bomber,
.1UeII ahowt'd lb. ift1I of the
dJr.....it. _i""" for ·up ...d
1.U«olf .-or ..,.....

In f_anImc- to 1"....1 til, _
_fldu_ of tJ,e War ~t,
Col. CI.,. Ande._ of t.be Uai,",
StwoI £ ...,_ 0lIIN, a-.-to,
..id·

"1. ill deoind to u....- t.be aw­
N ........ Uio ...... r.... y..... -..en­
to.- ia -.Irma )1" I'oner .nilaWe
10 -...... t.be ud M J'O'O'PUt
....,....,. nil '*'"'" 10 ..td
iIa _-..1&1.. ., tIoo ..dod
w!H'tt r. 1 red by ;\l r l'torwr '" 0..__ion.. ..

"lnT <It _ ,_r
-. I' """'... Mr_ _ doo _ ._. -..o'lao

Uoo aho_ ,_ ~ ... I ,-._."'1_ .. _
.. 1 ..WI_ .....lIo ......•

"\II''' " • __ .._r
"I. _ 1>011 .._ ....... h_~...- _..

Combination Bank
Protection on Eel

River Constructed
I • __ "

........ l.lo&1Iot_ all"Otlo riprtp~
t.I ...... _.,q ......rd
......-1. ""'._...u,. bot.l tbe ..la
lNdr til tile at................ i. __ ""
d••·r.

"""'.......~ u ........
It 10 • leed.', to _. at.

l.lo& _I c.. 01 tile tluibM _n.-,
it • &!Ioraptl,. s\oJIped ....... lhe _to
"'- toM. hllO the _-.red _Ie.
EJpt.lo_ witlo ;"t.•U.1JoM of N,,·
II•• del~ ia Caliro...... bul 01 dill'....·
Inl _bl tion&, IIldICllI.. lhlt tJ,e
...11 n lold 1,,10 -...""" _
110 "nIH bI...i", _I",., nnidJlr
below 1"* \.001 or the alope prott<1ion.
In ......,. __ Ih' ....11.... ill of
.u!'Btilelll w,IIlI,~ to p"~1 lindti'·
!yin. mat~rl_1 trom dloplletment.

Il~k .lp"I' eon,ieu of IOllnd roek
wllh ••,_Ifto ~...I\J' of 2.40 In the
rOI> po.t1on ."d 2.28 I" the \0.... 1)6"
,I"", ranlll"l1 I" .i.., frorn , ""10 t" 2
10"" .1.0;"••<1 ",llh .",.lll'\' .lIme.

Th" lor'llh or 11.0. alope prot""ll"n
II 800 feet. ll\lt't r1prap 10 2 fMt 9
l"ohM .hil'k "0.....1 10 lhe It:1 tm_
bonk ' ."'1>00 ro, • ,Ioloe belch! or
116 r _9 feet 0<1 lb••Iope bel"ll bt.-
,.... lhe ..lit.....t .t...... bed I~"'"

...d 57 f.... Ib<n'e.
II....,. to.,. -.- built .....11 illto

11M h&.nk .......ulred .1 ,he low... e.od
01 aIope """HtiowI oJ all IJ"pe6, t.I
I'tnft\t .......... .Ild deIInoetloll ~
lbe"", f.- oddy llrt .

Roell .1Id wi.....u iI 6 iatbM
lIoick ..... 1$ feel wid.. __l~ 01,we Jq..., 01 pi.........iref~
,,"10 •• I... t'OllIr lllliJoc bH_
I....t -,. II ..." ........ u .......
pl....u.d wirt iatt' I"", I too( S
,..... to)" I ;.eII..w. Maed 1101,.......

n.o _U,,- Ia. I ell ';tlo ~.

...... p1.....bed ..blei~ 10 I_
to ..... and ,.il .......... pI.....t no ....
..1M0~. 11.",""",,, indilJl,te1
IN. 11M "pat onrI ... too .....
chonJd to p '"" I. 11"tIID mrll"tf lip.

&0 .II ......_ IOaIplel'"
lhe _tnet ia S_bet-. ljH2....au
lhe .,,~i""" of A. 1( S ...., DiI­
Irk! 1':..,;.......... C, I'. 8_, D..trid.
C....ltrurtion EII(in...... ""d U...,,1d
lIaMoo, Reairl.nt Killinfe!'

IT__·,.1



St. t.
EARL

01 (.Iifor.
WARREN, Governor
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Department of Public Works
H •• dqu.,tcr.: Public wo,~, B.ildint. T... lft~ .nd N St, •• t., S.c •• m, .. to

CHARLES H. PURCELL, Director of Public Worlu
A. H. HENDERSON, A ..i,t.ont Oi,.dOl'

HIGHWAY OOMMLSllION [TEMPORARY]

GOItOOS II- GARI.\.',n. (:bol.-,
MHH. DORA HIl,IW 1lI;""SC"
MI~H IH:U:S 1I.<GROOOr,

n;HS-l: !K'()(lGISH
WILLI"" a,n:UlF.JIT

DIVISION OF HIGHWAYS

(lm. T. lolc(X)l", a..,. Illcb.., Eqi-.

ntEI) I. GHt:JU./. A....,.", ~'".. 1II......, l:acia<o.
I. O. ~T"'S/)J.Y.Y. 1'ri0<1..1 AooIo,.., .:a_

n. II WlI..tlOS,o.:. F...I_
T. r~ llTANroS. JI...'WO .... l~'" l:ocI-or

It M. Oll;r.l8, e-,.-"", r..._
T. II. Dt:SNlll. I"I&'__ ~-..

F. IV !·...'1l0RllT. _ ~
1. ,'. GA)lI'm:J.I. "-.1_ 01 CllI' .001 o..:.,.o..u... PtWo<to

II. II. 8T"'~~""P:Il. 1'....1.-' E.tt-
J. W. \'!CKRI:Y. Tn.., oM I'...... r....­

l~ M. lllGGISll.~'"

Dr.TltrCT INOIN£IIII

A. lol. ""A'll. moor!« t. 1;00......
I' W IlAtl.Kl,"HIOO. llIotrin II. R.......

l.,UIUY..e II. WIIl'nlOIlJ!. 010,,1« 1Il ..,oriU.
,SO. n. 111'000" 1i1.,,1« I\"!!o. Y.._
I. II. GIiUlO.":. Oloo_ \'. 110. I... ow-

I~ T. lICOTT. ,Ioiotn.. \'I. y_
ll. \'. OOKT.\:I.fOU. 0101_ \'11. I A__

Y. Q. "I:I.I.I\·AN. IMoo.... \'11I. 110 ..
ll. w. I.oWl>l:." , ..etl..l.l_lX. II....

I'..CI. O. lI .. ROl:SO. 1lIo,,,,, :'It. 11'...._
);,..:. "'.. '.I (:I,:.IMoo_ Xl, II.. 0I0l0>

IIuW.... " Co WOOll I.....,. 1:ocI-, 110. 1'....._

00...... llo>". ear.,.Iaoo, .... ".'Ioclo "_

MORGAN KEATON, D~puly Director

Dtvl810N or WATZll USOUJl,OJ1:8

I:I)WAIIII IITA"IT. lJ<...~. CIo'of 001 0 .._
A. II. EI)1I0:SliTo;)S. I 000... " ....._1._ ..

IIAKOl.D OO:SKLI:SO. 0.,..., .. 1)10o,.. w.,•• 11.10_..
w. II. 1I01.lo11a1, ll _ olll,,_

O. lL JO:SI!:B.""" 000 II"""' .
OOllllQ:S iI'.A..""':K. Ad.jooIioo_ W"" J);olri , .....

l!PI:!>'C&n aCIIRGCGIlll. A"~.-
H. 81!A.R1\..'<GKE, Mel.. Ml_lo""", "' ........

DIVISION or ARCHITECTURE

..:SIlO:S BOH), 8.. , ""',,_

w. 1'. D,\:SI&l..$, A ' a '''''''ltd. M"'.i>l..d••
I'. T. I'OAG":' .1_••, " .\1<1"'''''. LIto\l" ...1 "lah.'"

HEADQU .. RTER!!

II. w. DEJI",\·t:N. ~" 1oIoc A.oIll,_.,..1 Dral .
D. U WI ....t:TT. s. _ a,,_.,..1 1:"'1 ...

CAllJ.l."I'OS Plr.llllO:S. a.,.....loIn. Sptdti.. ,.", 11";10.
,. w. DU1TOS, J'n-;poJ Coou,..<tloa J__,

,v. IL llOCKISGIlAlI. I'>ion...1 )1 ......I"'I.,d ):,'''',''''',1:Ar'_.
Co ... "':"G, eo.....""......tl_'o. of 8.lIdl•• CO".,,'I,......

IDIVISION or OONTRACTSAND RIGHTS or WAY 1

c. c. OARI.~:rO.'<. Chi"
I'RASK II. IJl'UI'f:I:. ,\(t"rn.,.

C. n. lIGST(;O.\I ~:m', ,•..,
I<Qllf:IlT Y.. JH:~:U ","~..
1'1<.\1>"CIII J. , ...."" ,,",• ..,.

....... N ~ ..._",....,. ..,." •• M ....

~_._'.., _"_"."N"'" "'" ,·u ,.....



California Highways and Pu61ic Works

Division of Highways

P. O. Box 1499

Sacramento, California

Return Postage Guaranteed

~ ~ )1~1~ ~ ~ ~.~-------- -.._. ._. ~ ~ ---- , ~, ~~
+~ NORTE) vreka ~ ~~

\~ y~l~ ~, j M 0 D 0 C)1 ,: ,> s i s K u
J// ~~ — Weed — I Ituras 4

' ` ' yc~ l~.l.. ~~' 'J - - I T-- -- --

~~~ m ~ ~~weav ~~iue 5 H T A ~ l A 5$ N !

(~ — ;LASSEN~ _ $USamille

r ,---ti
\~\~ -~----•~ T E H A ~ P UI M A S

/ Y

\ ~~I 1 ~ ~ '----

j~) )!' o .r—, J- S I EAR-.R~
~ 1 v S ~ I G Wil ows N ~-. B Oroy Ile J ~wnie`ille

~ ~ _ •l ~ - — r-j _/J0p N E V D A ~

\~~ Ukiah ~ (Q~ C ~iL ms 
AC I~sa ~y ~~aga.S~ ~uci

~ ~ Lak ort f ~ u a .t arys~ lle e~(2 ~~~~ ~ i.

`~ \\ _~ y 7✓ate 4 ~~ P~ \ /

~~ ~~~ ~ ~ 1 iii ~\~\ ,~ lacerv~lle
~\~ SON +tA , NpPP~.Y0L0 ,~~ ~r~

\5apntaP Sa 
~` end ~L~ ~ ~Y PS

CALIFORNIA
STATE HIGHWAY SYSTEM

SCALE IN MILES

o so ioo

W SAN FRANCISCO AND VICINITY

^- LEGEND ̂-

Primary Routes
Secondary Routes —
Proposed Routee, =__ __-____=

D

S A N 0
` ~\~ Valle 0

~ Ir'~~ ~. J e _`
~ ~~ g o - _ .

Q ~U~~~,~-! Martinez ~~~q r
1` ,~S oc

san ~ Q~ poi`
Rafael ~~~o a~cnmona C 0 N T R A

-1 Walnut Creek
~, 1 \̂\ C 0$ T Q}~8erkeley,
.Sausaiit ;,'~

~~~ ~ ~'a~~a~~e ~

San Frena sco ~~~am~-~ ~ ~"~Q~I~1` ~'')~\~~ San Leandro' ~~

~" I' l~ j111(~ ~ ~.~ HaywarC 
Li vermOr

0 L U Hf N E~ ~ Ci ~•• i I I I S N °̀°\, ~,1C;San Mateo . ~.
1 '; VOSE~AITE 1 u ~~~~,

~ ̀.. ~ ONO '~ 1-Il M A F E 0 `~,~
~~~ S P '~''^ `~ ~ ~ Reawood ~ ci ~'—

~ /" •,~ u \\Bay ~ 
Clty

\ ~ = ~'' Palo
~~.\~~•-'.t ~ -~ - C~• •- - M 7~ ~• -- a ~ ~ ~ Alto,~ \aeaWOOe ~ ,~P~ ~• ~~d ripgsa{1 % ? ~ ~. \~~ ~ , A C ̀ A R A

M A . S Mtn 1+ P r~ Bishop a
' 1 °%se r f ~ ~ 1

`~~ ~ ~ $ Q A ~"v~ ~+~' —v ~ '~ ~1~\ Bi Pine •'\ ~ 1~~, ~ \ 5 Santa Lla^a n Jose

` \ \ 
s a .JCL RA ~ ;,.- '~ 4 ,~

~~ \ \\\nTa Cruz~~ .3 !t` Maaera /~ Q

\~~ 1.' ~- ~-.i ~-~ res S _ ~"N i IndepenetnCe ~~

~ A /~ /l'~1~~~ 

Salina,~s S NN O ~ ._% l lnnePine ~~
I\ I\i~ S. \ F - sEauo~n .~ I N Y 0

~ ~ I~ t 11 I~; • ̀l' I I Hanfof '_'' _; ~ ' `~~):: ~ 

..~~ 1~\ 1r Vi is

/ 1 K ngCyit Coa6n4a, ~ T L A K E ~
~ \~~ ON I E EY'\ K NGS \ \ ~\.~ rTerville

\ OBISPO-

LOSANGELES AND VICINITY ~~ San Luis Obispo `_~ ~ a N ~
San Fernantlo ~ ~ Taft

o ave

L O S A N G E L S 1 antaMa~ia SAN E R N A R D I N 0

Burbank ~0 1 S A N T A ~ t°—' —'—' —'-1I Barstow
~~~o asade~y o~~o~~a I~ ~ B A R A .
p zusa I ~ Santa ~ NTURA~` ~- ~ $ 

Palmdale

Hollywood F _F \ ~ ̀\ ~ „\ Barbara ^ ~ 
N ~ E~

i oea/c~ ~ n

1 /

~~= o~i~j

~"~ N

~~\-~ \~'~ L — "'~JBernar0ino ----
--~\ 7'r`~• ~ Rlve. ice\~ Santa 

_F _'_"_.'_'_ 
r'

5 ~ ~ ~1 n~o ' ~~- i
-- 

~ /l 9 _ ~~ ~,a~a
n ~ ~~ r ~~ Elsinore ~ 81

helm q ~~
Oran e

Santa ~ Eswnditl~
na

p R N E ~\ \~\ IS A N I ~'PERIAL
~ ~~\~ i DIE 6 0 I ei~~,

it ` ~'.~"~ ~• Calexico~h~ ~ San Die o~ ~. .. •'

\~~;` 1


