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Gov. Warren's Appeal to President

Wins Approval for Central Valley

Project Food Crop Features

AOOl'CF.Hl'tm drin by pub~

and p.lute qen.''''' organ;...
tiona alld individual.l frolll Cali.

fornia h.. ftnally broken tb. Wadi·
inglOO d8dlod:: which for month' bal
tbJ'Mlened \D lave lila ~nlrol Va!.
lay P100jeet 'II • putially rompleted
and 'mproduetive ....1L

••,,.., bem in tb.llndl.... _. in
0.. tOTlO of • letUl. fro", 1',""",,0..1
tl~Jt in ",ply 10 • peroonal pl..
by Governor Eo.1 W.rre" th~ the
1'>'aideDL intuoodlO- on beJ>o,lt of W
projeet. .u -..11 or lb, GM.rnor'.
pi...... Pn:zid...1 RooIItveh orderal the
War P .."h.ctlon 800Ini and tbe Fed·
.r.l Po_r Comllliaion \D """".mine
the ,tatUt of lh. prtlje<t and itll ...,1,_
tion In war prodndloo. This 1.:<1 to a
...vioion IIf the WPD It"ll W'Qr. "rtlen
p"rmillit\j/ [""tallition of eontrol
plto on }'rlonl nam. the ootnpletion
of tbe ~l.du. ell".l and Onishi",
oonl!1'tle work on K..... i.k Da... Tbal
.pp~ or ....... on other '~IU""

m.J' "" mada by the WI'II \1 indio
eat",1 by the 1'....,;11""1'. letter,

I'UOOET III"" IllC ......D

S«<>nd b.....1< lor tb, projed ••m.
..bom Ih. b1ldget bill ..hid! pn:viom,.
Jy had ~arried no fu,"", for """,Iinua.
liou of .,..,.k 0" Ih~ projeel .rt" July
1 ..... re-riolerl to inel\1d~ a 816.500.000
itnl to f1oan.. ""mpletion or 8h••D..... Th. 1I0UM IDler",. App....
p";atiotul Sub«HnmiltH .\,~"entll'

nodu~ Ihil amount t<> 8".500,000
and the Mil .. rep<>rI<d I>y the ""m·
miUIllI "'ao~ by th. 110".... It
1'110'" pen,linll' bela... 1M Ben.,. and
d,p.... il" J..-ibility lWkl"ional rUlI'.!.
",ill be provided lot work .... lhe irri·
Jt'IIl'on realll~ appro"ed hy the
"'PD.

Oo,..,....,r Wan.." h.. rollo'Ol"4!d th.
d.......pmrnl 01 tI,. Cfnt..1 Vall'~Y

I'rojmt ~1_ly. In hi. pr'''''OIIll ]I9SI
"" AlIo....,. 0"" ...1 h~ ..,1"\·...1 four
yea.. on the Wal" Projmt Alllhority
whicb rep..-nta lbe SIal.'. ;ntel'te\

ill Ib~ I,rojeet. He IIIUIl b.. an ;nti­
m.'" knowledge of 'be I,rojeel aOO
lhe e"ormo"" part ;t ""n play in in·
el'ftlling tb. producl;on of en'iea!
war ero!l'l ;n Calif"r"i., prolecting
UDda .l..dy under .ulti••uon lrom
Aood .nd droughl and produein" tid·
dilional IIrdrom.,l'" power. Hill
letter to Prsid.nt ~ell viewe<!
in deUtli tb. p..-ut ltal or the
projecl and ...hat """,plo:lion of
..r;ou' ,,,,it.o or tb. project ,",ul(llllI.
eoDlI,lllh. lie wrok in part,

...au..... LJ:T'TDI ro _'·BI.T

"Th. LOIi.... of the Wor Produe­
liotl llo&rd in e&lIc.lUng priorlU.
on .ll f.t1lnl of the Central Valle,.
Projeel ex""PI the Shut. Dam and
oertaln altn"""l power racHiliea,
ooupled wllh the floCl. that no Cundl
lor the project. .... Ine1llded ht the
hudget for thl 19" ftIcalyear, h&II
canoed .....1 001\C&1'Il \0 t3te people
of OaIifornia.

"I ......n."are Df ,..,tIT iutimala
knn"~ or .1Id peroonal Interetl
In tblI proJeet., ",_pI11lad b,. ,.oar
olloea'int $20,000,000 from the
P:merreu,. Relief Approprlation on
lIeptemba" 10, IIl3I, maldq: pogibla
oommencement of _k. and your
oenllno.ad I1I.pport .i_ that time.
n ...fore, I am add"""" t.hilt let­
ter to yon to lollcil yom' perannal
....lalle4 In HOUring t3t. _ ...,.
fnnch Ind prloriliel for Ibe compt.
tIon or Ihia project, whIch will ,.,eld
Iur- nlUi In Ih~ proo""ntiOll. of
the ..... from 'hi dandpoinl of p.....
dnction of IlMded food, Il.her, -.ad
electrl. pow".

"I wan recopise thaI the .... hu
CI.""ed m&n,. draIt.io cIwIr- In Ihl
eonetructlon program or the Federa<
Government, and am heartily III ....
eon! wilh lhe conc~pl thM -.aJ'lhiDl'
no!. di..ol.l,. ..,Lo.ted 10 w\..nDIDa' 1M
_r ehonld be pnllponed for Ihe
duratioll. It II my Ilnn oOllvictioll.
howner. thai the prodnction of

lond, ill. vi... of the crowin&' short­
",. Ihroll(honl ,be world, ill _00
onl,. \0 the prodnction of the mate.
rWlI or war.

''The ad.t.ptBbllity of CalifOnlLo.·.
IOlIe and tbe wide ..",. or III ell·
mate particularl,. Ilt thl.o Stete for
the prodo.ctk>ll. or all typell of fcod
n.........,. \0 the .... efl'nr1. Mo.n,.
cro~ are prodo.ood on. year.aroo.nd
buil and, compared 10 otlltr 11&101.
the ,.ield per &oCI"I 1.0 IIIt:lOh h!&"her.
Lands which tbolt CentnJ Valle,.
ProjecI will .......... heavy pro.
dncen of bet.nI, po~ npr
beeta, nplabl_, f<>rap crops ror
beet and d.t.,. production, 1Iu, cot­
\On, and both decldnoUl and cit"",
fndta.

"There am &lin luI' ac'""" In
plnl and other Jell _11&1 crOP"
which, lr provided with an adequte
...ter eupply, conld euiI,. be COD_
n ..ted to th. prodnc:lIon of needed
war fonds. In addition. th... ill •
larp acr~ not no.. in Il1O, ..hlch
the Depat1Dlenl 01 Agricnltun hu
c~ill.ed u hJa:hly dceln.bl. for the
prod1lCtiOll or rnaYUie end ..hich Ia
needed immedlatel,. \I tlul D~plU"l­
m.nl'. p....nl p!&lrtiDl' promm II
clLl'Tied \0 fntl\iOII.

"California qr!Cll.ltn.. 1.0 boltndlnl
e,,",.,. Ill'ort \0 meet thl _ntlJli'
dem.andl ror food within lte ownbord.... A /lTnt \nnw: or popnla.­
lion to m.an the war pkote hu taken
p1aoe in th~ !all two ,....... Orow.
IDe military cet&bllllunenll in C"".,.
If>Otion 01 tbe BLaIa, with. popul••
lion that it dlfIlcul' \0 .nImo.te, ..a
prodacin( an addillonaJ. heavy drain
011 Ihl food _ ...... of California.
Valnable Ihlppinc qleCe needed for
lbe tnlnlportatlon of ..... malerllbt
II no.. being DIed for the Impona..
lion of food prol!nctl thai collld be
crowa on l&ndt In CailfOTJliL JD..

lOoolu..... .., _ to)



Control of Roadside Vegetation
to Reduce Fire Hazards

By E. S. WHITAKER, Assist"n! Landscape Enginur

S')U; yean ag<>, the qriwUnnoJ
Inuc""t11 of Illi, Stille n.,unli.-...
ly I..ned On their co:>lleetive

fenc. and 1l'.....J with lOY,... incruoinll'
trepidation """* tho .........,.. llrill of
lan,1 Wf*nlinll' their pro~ti... from
the pavtd _d....,.. lhal ....ried d,e
d>b ....d 110.. of 11"ll.l!lc Oll the SlaIn
High...,. SY'ltm. The," fe-rod tin"
the ,"d1 of tl,('iT fi.ld. or "",'n, Of'
their palItUN! la"do; t.brir in\.eTrOoll
.IM> I"y di~tly .,,<1 indi......tlT in tim.
ber and ..·.t.....hed l.nd..

Along the hilfh'....,.. flo..... lraill.
tht y...rly "-me~ denle_lId in·
eluded !<;eal tn.lIIe thai 11 11:11.,.. tile
danjl;'<rI of lIJoe; ~lY d I1 and o"t
of Stue r-t>le who did not _Ii...
I,", huartb .1oolr the road!' edll""
thl'lMllfhoat • li~ month.' dry -.on;
...~_ tnIvel... who did lOOt Ihink
of 'M I"","ihl. t",,·... to be ......0'h1 b)­
an ...,dental /Ire.

IlDl"O!fWlILtTY Of' ....

~tw..n the lente lin "d the
1'1'"01«1 "loy ul..,'dm, .. ""rrow.trip
of un!ellded land, g...orinll''' full ""1lI­
plement of gnA and " ....w. iliat, ..
l"'-tt at the righl ot ....,.. eRma und...
tbe jll....ietion of the Stale Dlvilian
0' 1l;lbWll1'l- So fR' •• the oornen0' the land. bc,.ond the f...- .....
eolletmed. ,h. haurdo ...-I b,. U..
tnl\5e 0" the highnJ." awl ""iallnll 10
tho mAtured ~..-tb 01> th••1.-1It. of
"'Y we'. the _ponalbilit,. of the
State.

Tb8 Di.,ition ef llighweya """"lI"
nioed the bf!nellt of • ",",""!'IItl.-e pro­
!!"'I'" of ft"" ha..rd «-ntTO! end in tb8
192O'a bfpn an aetl". prognlO UI
lhet end. I'orlioll. of th. right of
Wlly bea.Id.¥ lloR >I'Ol'lt II... bea..d.
• od fronting ".lo.ble dr)' ""'I' or
timber and ",a\$1ohed lamh ~
treet""; tor oueh eonlr'Ol.

.\ I.rge .ldOUIIt of the wo.k in tho
lI,..t yea... ...,...med of hand rl'mo,·.1
of bmah, han" hoei"ll' .round I""'"
.lId of d.,. huminI!'. ~'rom u"••'.11
an &nnlLll p~m deyelo",,1

h w.. rouod that dry bU'n;11lt,
alone. >I'" a riak;r pror-it;an. In
arde. 10 burn In an:- .Iean It "'u
n......ry WI Ule gro..u. I"'SII m.to·
rity .nd dry (/tit ,,,Illel.olly 10 burn
...IL 8y Wt li"'e, growth in tb.
adjoininl ll.ld!I "'•• aJ.> 110 d.., thot
I"" dallge. from '1•..-1 of fin ....
eonalandy .t hand.

&1.....'''6 ~U!...L'IT D&VELoI'i2l

Th••• "' boa Ih. dam. ""ull-
Inll fro", "" bin& or b"rnirlfl~
0" the right of.'Y. and h.nd I."".
for thei. protfttion I>Ioeame • I..-ge
it.m of the J'ftIrIy "",d.Id. chl"lfl"'.
Spl'8)'u" ~uip"""l Will eooordl"lly
devia..J WI """Id apray a otrlp .en
aut on the right of WI!.)' Ind, ....he..~r
~ible, dlre<:'ly nU' to lb. ri&lIt of
WlI)' lin•.

In'''''Ufll.'''TiI wm, 0'"""'.....
.;xpe.;mentl ..ith eh.mi..i. Ind

oilll w.... und.naken 10 delenni".
..hat I{lOUt 'M kill U,. l{roMh
Qui.ltly and """1'1,. .. l><lIIible. An
up.ri_nt with large hooded bumet'll
Ind an. with Ii". 8t.~!D w.,. "*lTied
a"t, trying to find a m"U,od of d.
• ...,.inll' gne" growUlIO thot \he hal­
...1 01 Imming d"ring the dry-.on
"""Id be don. aWll)' with.

O'QU. OIL D.E(tTIY"

With the r><-Ible "".,.ptlon 01 I
propel' eh leal ~ and".. optimum
oondltio nO ""perlm...t hi' 811 r.1
proclaeed raulUl "'lui to lbat 0b­
tained lhrough th. " ... or dleeel oil.
01 .pplyiDlr ••pray ""de.. luftleient
~,re to ;no"re p.net... tion of
1>8,'y lIrowth, bet..._, 30-50 poooo.
p.-llTe 1'''1' oquare in"", and b,. ....
,nil' f1'(l'" one·I"""'lieth to one-tentb
.., a gallon appliealion pe, "'luaJ'll
)'I..d ._..li'4t 10 the d."""n_ 01 th.
growtl,•• strip of lP'""'" Rnd weed.
",:mld be t_ted aud !tilled wbil. the
Inl'l"Ouodin. "",""h ....... g.oon.

After allowing from 10 to 15 da"
Inteim for ., oemp!",. a !till .. J""­
lIible. tht ~p ...yed 1I..lp oould thm ""

burned w,lJI lilll. d.olJOl' of fi....
.pJ'ftOliinr outai<le of II,••p....ved .''''.
Und.r fal"1lnble 'noliol",. wadlt>ono,
If "prayinl!' ,,,auld be ""de. >I'ar ..-bile
tb. ~.bon 11''O"lh "'01 otlll ......n.
• eompl.te!till "'.... _u.....1 and hum·
''''' WII nol n""""'ry.

\\'I,h tI,. expalUion of Ike p!'Ol!nm
It ...., olwlO\il 11001••hll•• 8 lo..•
.rd 'lOuld be oe.id 10 ""ill whe v••
dl')' r u ..ted 011 ,'''' righl of "'ay,
" "_ry lo!teep the work t<\ I
minimum fr<:>10 an """"omi. pol"t of
~i_. A pol;'" ....... th...fo.. adopt.
ed .. 10 ""lfclion of affilll to ~ treal·
ed. Und•• thil poli"y ""rk " .........
OIrirled 10 ",." R,IjIOfllI 10 gnin,
j[l"llXi1t/l Iud ,,·A1enoh.d lend.. and in
"""'....... fo. tht prot.,.,ion of timber
lendl.

au=no:< "'lUcY ,,00I'Tfl)

I" the ..leetion 01 Ire... for pI'<>­
te<:tion of vain and Irl.llnr lind•.
the IrdIt deooity <>tt Ihe oITe<:ted 1>01"
t;om of _h route WI' a d.t••minin~
feetor, fo• ....h.re 10.... eount t..lIlo or
predominallUy 1~11 origin _itullS
tb. main pattlon of tlte trallle, rd
""",trol io ]l01 .. _ry l""l'_d. oarrylolir a hil!> \"01Wt>e of mixed
I)'pt t.lMe.

Along Ih. -.t ....10.... elim,tie eon.
,litiouo a fa",..ble, ma"y mil... or
roadlid h..... "".n Jlreproofed .nd
imp.......J ;n appearance lJ)' planting
ice planL The two bett '·arltt'" for
til. purpoee apparently I .... MeKIO­
b.,.anth.mum ednle Ind e"","om.
Both eel DOl O1,ly .. llOiI biode... bOl
....wd out all oth•• g.-.. and weed
gro..th .. "ell. ThI'OQj!h thd. elean
gnen rol~ and brigll1 110..... (h.y
.dd K.....U,. 10 the !>Nol,. of the .....d·
lid...

Th. "";dlh at a!lould.... end or the
1>01'110lI:l~.d for (hei. rnaint.nana'
II1ao det_in....It.th.r 0,. roadoid•
ahonld ~ t"""'oo. Wide lhouJd......
elMn of growth-no 1 lJuettl, IIU_
",w ahonld with a B nl 01"""
10 Ihe p., ""t oop-trMl",,,nt

IT...ol r....,../... ".,} California High,..,,)".....J P"blit- WorL
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a '"1- TIwt _ ..nd t;rPll of
d~_1 001 pri...le l'l"Opett1 ..
Itill l.aocHo' f_ hi deI.onzUai,..
whereI~ ohou.' lie _bliobed.
A f.... _ 01 i•• l'U&are .....
l'OlIIldedll7 oI voen
cropo lie ~¥ttI tao. __ pro.
__ .. ~lo~_of
.......... ...-.- Io.Dd that ____
I.-.y r.- tao. ripl 01. _,. liM _
...... ~ UJ" kbod of I. I.... k

-....... _. 'q

WJilo I'" addiu. 01. -;r ..-10.
10 tao. !lull. Illdl-.y S,- I.Dd tM
e-nJ 11",,_ .f bdIe, it .......
'::::=~ry 10 meb,d~ -. I.Dd~
;......••~ ;. lloc pnlpaa. lJo
.me to ...1 !he I.oIal 00« of 1M .......
r... l;rpa d_ W'IOI'e """'" '" f_ the
I!rtobfta.Il~ I'O""ibl... To..,...y
_ and lhea blU"ll • "'rip IIi"" 1M
ia widllo -. by ..te-wid. 19-12 .y­
~• ..., • .-lo.ide milo; 10 dlok •
_po.....blo. liMp ..,.u .If> • mile_
Wloilc tloc hamtdiau 1.. to the
dill'cre_ in «aU 10. ..p """U;r "dial<
~!JI¥, ,.....11 Ii: ..nnol be
~ dne to 1100. ma-ibilil;r 0' ..

Lo.rre pmion of tU .....u.id.. to d....._
I.., equlpmenl OlD Il«p ""I aIopao..

1I0Wil'ttl", the lIIilcap of tloe dillli...
tor lbe .labli.hlllellt of !relI....IIo. ..
u.u-I t..... lI(IllIiBl! ia 11128 to S37
.-w.te lIIi~ In I"~ I.....lle:r_.
~ ".;th~ """I of W1I1', diNiac
eqcut-t II PIli ." _ .. _ ..

Ihe ..-"d d.. ou' RIm f \If 10
...,. lIoI nlPl .f tJo.o. d_ II.Dd t..­
_ (lo. Ihlt lJ'JlIOI.f ..........14,••'7'd_ .i\tl 1"I!Ir..,;'l.bl. rtlbber ti""­
~ eu .... -.d. WI\tI!he ..booh
....«1 tilt d_ .. bo.~ beIIizod.
• '"'"" f...pOll u.uler f.- _
~ 01 • ...-!lido. 10 ._.......

.-d~~....._._oo<~
D.uae ia~ 10 tIN! *'- be.

fOIld 1M I'IUtr ... dildl." ~'.
~"'~_"""LlUau...
.... diolled~ "",,- 1iD_ .....
dil~ .. 11......1~"lf..wo. or
I.... d".k 10ladtD dill"rt. tho dsired
""-I_ion .f !he ol...,. .......Ider
.nd ita ....lr dltph "I .nd diaai­
1'0-1100 by .ind and ..i" r.II".._ 0­
I~e ~Iller " ....01. pwIin,g eq"ipmml

tlllI bo.~ 10 fOOd .d....ntage ;""id.
tho. dll.1I II.... Where IpACe ill .,";1·
ahIe. _ ~ width placed dindly
IIUI 10 Ilia ~ion .......,.]Iy 1>11.11«1
for I.loa _11"._ of n.p""YM
~ _bliolM. ••,;.faetory
au'" II

I. 1t6:!, the arip to loupr:a,...J ....
__ Do "- I.loa _ adjaenl the

riPI 01 ..,. ""' tilt 6nl .i... f.....
...u,. aut I.loa -P""O"d I Ider
'"""" _ ......... 01. adYllll~
pilll!ld ~ .·k""" tkia...... II al­-....t f. _ ..pi<! ,. ..._.r 1M
..... .. m. We pa-. to
..u. II I.loa~ ... 10d..... pIII.III ucl tne --. rad-t.
Eqlll~t_Id .. RpI_ 1M tn..•
tied way or 001 "'" -.......,ed link*-,
.nd II .... __.,. '" "';1 ,.
the lI"'O"nd 10 dry MIl. ....t~
ooIill I!OIO\IIth 10 bold ap eqlli~t ill
onJer 10~ IM",,",y alrip -.. 10
01'" dll'l'tll,. .....1 Ihe "'hl of way liae.
Other oondllkma bei".. f.......bl.
_prayi.... _Id be l.I.rted I.t I." tIIrlier
do..

-.,,,"\1 (tI.I:E>I W>~""""'"

The ."..,.ed and 11.,,",00:1 .trip in
Ihilll.........tion later _ppea.red to be
• puI or I~e "*,way I.nd did not
ItII'" I.n \Il1Aicbrl,y and l'iithetloall,y Db·
jeo,tionobl. lit•• th"""lh 111.1. wild no...
.... I.nd voen 1......,11. of the ..-laid...
Tht. mitMlr iI II. _11 ftlll""" 111..
01........ 111...; i.m • ""mber of
lei1ft'&, f iIdl,. eritiea1 to """.
d_tory. deer:ri"I' tiIa deatrvc:tioaor ...... crnrtII rirlot .1 tilt _
..bMo the~ .pptllred .1 IlIelr...

Bal _ of all, the 6n:break ...
pt-:! .1 tIM peUtl ....... u.. 1I'"Mt­
tlIt ...... of II.. MI.rtetl. U tloe
dre iDritI_ ... I.loa dil'ftt .-h 01
t ..... 0- tIoe IIuanI ..... 10 0.
l..tIlo.lbotold bo. _trollad.. '90-"'­
"';110 .n inlerWllia« alrip ., dry r­
beI_ tloo. r..-l f!dcoo I.Dd t.lla .......
........, ;.~ .. II.. _Id -.rt UlII
....1I:J" pi" aiaI~ ""' ja.p 1M
""-k. "';11> • I""",,,f«l ... 1.1 tilt
poUtt 01 _ ........ tIM pt'OlII1oiIity.r
• lin ........ pll" lUt1ed io. taiaI·.....

It .. a1i11 ace ry. of _ ... 10
peoride • lI~k by ap"";lIll or
dillliDc ......s 1.- or other p1aDt­
i • ..,,__ .......i'" ... be ~-
taka. All of tlolt t;rpa 01-0 po
pl.;" 0-1,. 10 -"dental a 1<
I.ei....1I..p«Id to utieipale n.. of
l-.diary oritlill.

AlIOI.ber eltatI,. pIlt iD. t ill 1942
... 1M de>eloplllofnl of p1i6ed

(F...r) 1".~1«.. 1"l} Cllli!o."ia Hlghwtl)'1 ,,,.d Public WorJu



apra~'i1Jg '"'lUipmeHL O"e new de,'el_
ol,meut """stoled of a folding .winl_
toggle boom, whieh is mounted be­
tween the ea.b IUld the tank on a tank
truck with a p..-ure (>ump located
eith... at the lide oc III the .....r of Ibe
In,ek, 1'he boom "' operat"" by one
man sitting OIl tha right IIide of Ibe
driyec'a ....t. lnlhia p«<ition he ea.n
look hNd lind 8ee what ro apcay IUld
""n alao ooordinale Ih mO"emenu of
Ibe dei,·... of the trnck.

The unit ill pacticularly waptable
10 .praying uext 10 Ihe .bol11dec e<l~,
and. lI"he~ Ihe rMr end beavy boom
uuiu needed" crew or th..... and even
four men for operalion, thio '"'luip­
menl ill operated hy two ",en. [t w""
first de&igned and "-' b}- ",oi"te­
nOI"'" foreea in the San Diego area.

,\ futther de"elop",enl wa. bnilt in
tile Equipment I)epartment Shop at
Hedding "sing a .ingle pipe !.<>flIed
in _ti",,. for the boom Bnd for .up­
plying tbe oil to lhe .p....y b6llds aa
well. TI,i. dOOll away ",ilb tI,O use
of h..... Wben not in ".. in moving
from [lOint lu l)Oint the boom ill fold·
~I aWtly bebind the ea.h. and when
the spTllring io onmplcted roc the sea_
IOn it i. e••ily diarnantled aud .tored.
Through tho """ of impr""ed method.

of work and improved tn"'" of equip­
ment no d_ribed, """'"" in uormll1
time>! ,""ould be redu..oo. for the .prtlr­
iug opoJ1ltionl.

,.:olwlFo af;l:Jucn nAURn

00 portio"a of roul.. where spray·
ing and hUnling ha. pre,-ioualy heen
done bUI h... 00.-" diO<'Ontinoed this
year, roalhide mowing i. now done
whe,.., n_I')', eutting aM swath io
",;,Ith. Thill work, ",hil" not lite­
p"",fing the mowed otrip, doea ~u""
the hzard th"t exiot.ll in otan<liog tall
dcy gm",lb.

In 1928, lOme 661 road.id" ",il..
~'"e t".ted for onntrol of fire h.....
"rlh at a oo8t of $3;,752. By 1942,
thia program h"d ""panded to n••rly
2.600 roadside mil,," with. toul e,,_
pendi!nre of $118.179. Due to eon_
dition. im~ hr Ihe war, Ihe pro­
grem for 1943 h... h<.o<>o redueed 10
tre»tm"nt of 1.980 """bide mil,," or
Ipraying and bllrning IUld of dining
at a lolal antieipaled ""pend;ture of
$86,000.

The amonnla .hawu do uot i""l"de
eJrl>'ndit" .... by the Suw Diyil<ion of
Forestl')- nor the United Slate. For_
...t s..cl'i"". The Slate Foreoter haa
eoopecatod in Ihe progcBrn by ouper_

,-;'ing th. m"lite".n"" forc.... in
mo"y """""' in burning operation..
1'he Fo,",,"t Service 10.0 earried on eon_
tml work in oor1.B;n timher a~ witlt
Iheir own to""""

'While Ih" program for 19~3 is be­
ing .....cied o"t ill the nor"",l way
with the ex,,"pliou of reduction inYo[_
"me of work. it ill to 1>0 eIJ)OOtOO. Ihat
chanK"" will be u-.sary for 1944.

IJM'n:D BY WAJI IlI!lIT1UCTlO~'"

[>ooking ahead, whcn di_[ oil will
lIOt he aveilablo due to war restrie_
tio" .. it may 1>0 n_ry to, in part,
,..,tom to dry or flash hurning oper.·
tio".. It will 1>0 n_ry 11100 to
limit the""" of e<l,uipment foc d;""ing
alld hlading ~au.. of tire .hortage
and inability to replace equipment.

Through tbe """ of high p...........
"pcay ciga desiglled foc u"" u trEe
.praying equipm.."t. it ia pouih[e 10
pia"" two apray ~Ull' in ol"'rBlioo.
This equipment will tllru,," a 'pray of
WBl.er BI lb. rate of 2:> to :10 gallou...
minnte up to a di8tance of 100 feet.
Strip burning llarted with preM"CC
lorches, when protected by the""" of
ouch equipment, ca" 1>0 ...felr aeoom_
pllohed.

'",,"Um'" ... _ If)

Califonoia Highway, and P/lblk Works (M.y_/..~ "") [Fivo]



CaliFornia Adopts Waterway Ratings
For Large Drainage Culverts

By R. ROBINSON ROWE, Auislan! Enginur, Bridge: Dt:parlmenl

FOREWORD
n. io .,;...... J a __ ., ...1uoio:aI , ... u f_ • ;.;., ..._ ...1 ............ J nli"on ,..,..... '"

.... Cdlf........ 0; J rup..,.ya, ..,. •~ _,....1 J G. A. Td_ Jr.. AMio.&lO' e-•..-._ Ea,;...;
Il. L TMoaaa, Aooiou b,.... s.......,.. .... PI_; ca....... F.......i.. AM...... W.Lo........... E-al8ft., .... tI...
• r;......

A "Iarp I n,.. fK IM,.....- J •.10 ;clo, y M ,.~ f ,....iMh _U bndp..0..;,_ do do W 1acM .. Ior" I'" Iyo.. TN _pi nW i _ boo i ' ........
... ... fa b.. i,.ceo f !yo.., 10.... r r, pod""u f. ' Il .., or bud i........ Oi li... aPl'"''';'''''
....., ruin wiU for.ad odIopUf,. .....p,l J Iord.....lic pri i,....

..h~b ... d.proportion.t.1y ppt'n·
Ii... for .hort eul ....ru. ConMqlltQIly,
if • ....,.,1111"'.1.<1 hlll'h ....,. ]a IIIlllti.
lane Or 0" • hlll'b lrld. """. I lIIi"".
It'...ro, • 1.~ ""Iyorl ml)' .... ""'"
'«Inoml••1 lh.n " 1..,.1I bridle. For
.....,pl._ I .111"".11\0 feet wide b,."
, ..t dMp fur,"",ly "l",nno<! by I 40­
r"". 2·1."e bridre m'lkt be repl000d
'«Inomlul11 b,.. t.lple 8:0 8 00:0 cuI.
'~rt ..hen lhe M,h"," 10 ..idetted to
" IlnfIL

Rt«:b ~o"\lI ....,. be made.t
widel,. dlll'ori ... llittL I" our Pperl .
-. old hridr- loa.... bfttI I"ep1Aoed
by plPl' .. atall .. 18 iDdteo 1tI
di_ and 11.7 .rdo euI_ ..
Ia..,e .. !S5 oqllUe fM In __
P'or 1M -.11 'ions ~iaant

ol oia • -.I,. ...11,.,. ol~....
av, IIat for u..e _ 15 oq.... fell
• --. ~..w1le prUoeipis ...
_ ....-.1 BOOn _porIIIIIL

B:otnpolatin eI r_~

l\'Mt.Mr tM .. eaJ_ f_tiI
'-in 1.-. '" •~ d rye or
diretlly 10 I_~ tM ohape
of 1M .....""'"~ tlle 1aIc'o....,. II
_ tUt.. 1.10 -"denbO... t••
po.rtjouIa. _ it tlot "'I"ired ... It
" l1liil1o,," f-. .. d 'pe. ..,.
~ • 6-I.~10 piP'! or • 4:0" hft.
T1I4 '-lila _ld .....ti.lled if H
aeleete<i .. I :0 !' ball or' I! • 8 bo:o.
n.e latter woulJ he • loyd.....I;" all­
ourd'\J' .nd .1olI Upt'll.oi.... Up 10

T JlIl .fred of lDOdt... ot~
o( hlthwllY .1~llmenl and
wr-d. On ',,[Vtlt de.lrn hal

~" noted, in pari, be,o..,.' In oddi.
tion 10 th. JonKer an,! .1"»1~' "",,_
,lulu tequlNl<1 by hi!!"IJ embanltmenu,
the ,,",lie I..."d 11•• jnc~ the duI
01 "'"I.,.""o.y tor which .. eulyert II
more '«Inomiealthln. bridlr".

fur Ihil " ...milo: Ind Ih. d~llIIion
lO roollo..., Ihe to"" "larrt ""l.vl"
in.IUllfll .truetu....~ .. brid,..
for ,,,h,,i""'lntlo" pu~ hul
"'hidlll"e _ua1l1 .1l1«:rUI .... I IaJlf!
....If. Withowt III"",pti... too fine.
dirio... line, IGY _lenni, WId,.,. •11."'""" _,. .... llOnIlid."...j I .a.Ift111.
it Ita _i,. pori_ It~
........illlld f..- -' to eood..

Olo.iedi""", tile oaI_ .. _bill
• Iatlnllir (to oMoVn 1pAM)
"'1 deplh io ..teriall,. iD~
en... eleT&l>- io -.II, deter_
aiDed .. u.~.. i"-.wit.II tIot __,. requi..-t, ..
tAal _Ilnmmt ..,. he~ ..
...u .. IatenL n..... t!Ie ~
.1JIl "" ..........i.t<d to _ Iood.
wilMal mln~1 ol drift or __
...tiooI of -Jar 11IrlIaIoIoee-

"A~ or con
TIoe lho _I ' lbe BOOn

tII.e i", In~ it tM
II It ..........1,.~ 'l"IIi.
follDwo iD ~T'I from IN "'* of ead
t .......tlono ("-I_n.. -'wallo, d.
brio _to and t'DRV d_pllton)

'00_... lI....waTO .................
H_.II+I

'Dow .,.......... ..._._-".

thla .1.., Ibn th..pat aettion oh""ld
be UIIot..,to.,. b"d..."II..J1y.

Tn IMtlot. t."". '''P~ tloe ....
Q\lil'l!ll .m Ia 100 ... 'u.... roe!. Uy_
t1roIOlly ..lJI "" ...11.netl by I taro.;"d'
pipe Or. 10.10 bo. Or I 1)·19 .r"h
.ulYOrl (lO.OI·faol Oil." by 12.33.foot
dtl'lh). Dut It lhe omlill in f_.
an" of th_ /Iowlnr full ..ill dio·
eharjl'e .1 hlll'h, prohohl1 d''''llri''l.
y.1oelt1. Thin ,,"tr.n ..101"";t,. ...:.u1d
"" mueb Ie. It lba d..ir- ehOle •
double 10.1\ 110. o' • boUt.,. of 6Yt
eo-Ineh plptl.

n ....... equl ...leano of IMae _
tl_ ~I onl,. II tho 1",", en·
I...... Claoo- lIoo;aI ...._ ttnd
lho ...11Wt. .1 • _ill ..te, Yelotil)'
IIlroD«II II......lIlt will~lI~
...,.,._ of ...aI1n, ....1'" of __
...-t_t of ....... 1m.. lad f..-.. of
ot:ItItI. Thin in 1fIPIl'W••t _ ..,.
tlWIIi.u.." tlle Iitaaaillc f_lIla,

1.•" J:'~ '"
V =-.--

For -or- of .,..uar ohape, tlle
1oyd.."I;" rodl. H. i_ r. dll"II<t1y
witlr IIw .....tio,. and ..riotil,. .. W
t_lloUd. _r 11_ dO'llbliq
tila dil_... of • pi... addo i\I9 ....
_II. Uot"","1)' 1\ fllU .~I)'

Si ~i\J' ............ tM
1Itt ..- of tho llope.nd i"Y'01'ItJr
.. I" rou.lo_ 110. off",", of dot:I­
bli.... tbn diameltl' will he wone tor
~ _10 toISdulU Ih... tor .....rk
Mill (MI lIliid ...·..U...q. In fltt, the
dilod ...". of Ioia'h "tlntit,. In Jarre

(SUr)



II<>l: f_ala, u... arelI ...1
ftf't with IIare!,r Uoal ..u-t.

Sll"llC1aral WIIid; _ Iianad 10

...,.. euJ_ 1'1ta UMJn' JI"Iftlaa of
I Iarp pipe ...d1"lrt '" olailIu ia
iIIap" and p.ima.,. til_ion.. Ib~

f".. redanlfllla. _110,.... the cro_
...b lniJ" "" elented to fie'''' ... ...-.1.
wa;, d<ek, r.ea."lnr a llruetural void.

M lb. doll-', iJI, llnoelural Yoid
;. ....ily .ppual,. bat d~tel"llOinao
...... of the 'I ....,. __ uaable
-..." aod the ?Did it __ di5­
e-l't. ,.... ~UM ,...- t_
~..... .. ar-Ioibary" i • .,.
t.". pI'elialllU7~ aDd ...;_.1•
.nd, _I•• --..t of aaaIJ'-ia r.w
ftnal dsip.

OOI!ll ( ..' RC PF(

••

1103 X 14 R C NlCl1 (0-20)

oo..et.( 84' C M PIP[

'- /

Nr7l'OW
lX)1If11 ( {\ X{\ R C 8C»l

'101 •••• L .._ .............

IIJ' of app... • ~.....,.-u-.

d~lria ..tra~t. u.~ I~ • f...
OlItlalJ u.. --._ ... .-llT
tIam.oI'i....---d.....da.. 110.-, 10:06' 111
~lMi~y of l"l!1_t. ......... ot banU
by di...... Or eddy e\lM'f:Olta, .......,. by
high bfd '"l""ill.. hi ruJlWl'.iLieal....
I~Val4a

n.c _. of -... .. that tlla
arelIwa;, et. f ... _.-t;' primarily
I ..-..! ...,;,J ....." of • wain.
wa;,- I"arl 0/. II -r '" -we far
_-". drittwa;" kl it .......
1_ p.-.diaa to dounr.u.e ..-.,.
._ nqlll.-~ r...... "Y. Ille T.l_

eul_ ~ ...... ....,_
by ,e.' tile •• or -........
IJoe ende.'

)1M -pGI't&Iol, ....., ;. u..
freedom of 0II1lK. It lIwt oottIet ;.
lub.....If'IlI, 111. IArI'O clIlftf'\ ..lIl1oY
tull 10 the outlet. then outfall in •
d_le..ti,.. tn",ilion th.....rb lb.
wldn ehountl. BUI it lbe O<Illet ;.
(Me. tlwI ."I...,tt ...ill OIltiall ill an
ICC ......t!ar tn.Juition, .. ill_ifill
ia ~. ,. C,"If' ...........IN ,""
IJ'JIIimI _ lit Pic. llO.'

P..- til., .-aI ~"l>OM,
,I ...,. "" ~1IdftI ta..1 ti.a _."-
.-. of~~ Id not be
oompu.U!d "... f_a1 dniIM 10'
1m.lll uJ~"., un'- I~ ito .
• 11"" 141 lhe outlet .rn ,,1>-
,occged.

8h.I.pe or IlecUoa
If the DUllei ill I ..... il • _

pwtouot ...... 1 the wI" of Iloo etdoa't
__ "" .~odwith~~
r. tIoI Mlual et I c_ or tile
........ X.t l d.a...,. ia ....,.
eItIyOM .." width aod. depth
-rt.r tclMl bu, ~abl, ch.,,""
tlr.l"Ourh 1000 ~....;" Ire 5 to IICJ
lilll... wIoI d..,p.
'~"':r d,,,,,,,.d• .:I,,,,, r«luctlon

ot chi" ,..;,tt1l It h~..,. ,_
jull". For I>ridr- IJoe """aoetiooI of
..in 1lJlel .. ..w- .. _Dell ..
'"' -I. _, ........ ..t~ •
pnoMieoJ r... tIll-u. of_
tettioa lHIih ;lIto 1M _ ......
~ u... red...u.. 1M -.~
IJoe .........11••Ip~ ......
there .. fur eoodl lite, 1/1 _io
li"';1 to '1"'" ~h..:tioo. Thio limit
...y t.. .. lfJ'ft1 II iIO fll" .....1 of
alai" ehuntl

III ~;... LIoe oIlaP'! of _led
_ il • !>In'iouo lUI • em-ul••
__ ill'"__ft1 f.... ru-
fUlti,.tllll -.1..11 ..... r'daoplar
-- (--V~' 1Jle_pIeMM t_ _ tlot..... ~ t..tl<!r ..
.. ;..' .50 M • -w. -ain&
lion of 11""11 lad elnb '-.I.~
..hi~h it .. ehal'ft' y t_ I thiD
.roh thn to _ • thick top tlab.

No... the natural ....llon of _t
atlftJllll ill • O!On~ava ~I (nryl....
, ...... 1n.llUOld.1 to parabotic) UIldIN'
• loaTei IIN' allrl_ Del_i",
tlot .pper ,..,. to the am of •
pipe .... all arelI it _ ....1 1 ud
.-....t _ '" Ittnlpl..cl ..-idooal
...,;pial u. 1 1 I A~ lIoo
shoen ...,-> the-._........ -. ............. H ",_........., ,........

,.....,
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One deflnite .l8rl. h"" t-D mad•.
Culvert .Iandard !lbeeta D23 and 1)2-/
for plain ""ber.te ..edt e"h'erl8 .ach
includ. lah"l.tOO ooTuron. showing
gr<lIII and rated ....te....'aya for ••eh
st/Indflt\! _tion. Tit. 1)23 and l)'to\
_tio"" w.ro n"t modified to improY.

T.b'. 7

R.,.d W......... I........ null.,
c. M. Pi". C", •••,(._a. __ 1,2,3)

T••,. 5

R.,.d W.,.....> '" ..... 0"...,
RCPI C' ... (C 4, t2)

nomic.l for f........,ntlet ""lverts. Th.
flat arch (e) for low fill. i. _ntislIy
tha .hare of Iha Mye"" Creek ""Ivert.
Som. int.rmedi.te d...ign (b) -"ouId
be mMt """nomic~l for moderate filll.

Adaptability "f tb. multiple arel'
(d) for flll. of ab)' height ""auld be
,est,,!. U... is IIOt UncomnlOn for low
fill. (FiguTeIlll6 and ~7) ...hero el••r.
.n"" ;" limited.

• - - .
,

~i". ~- Trip"
~ W' w.

I
" II "

" ,iIII•• ,I ,I
i',

,
, ,., .. • " ,.

'" W " • ,.,.. • " '" ,W.. .. • 108 Ino. ,.
•• " w ". ...•• .. " 16. I ,., •

." 1:138·',.. .. " 'OO ~'.. • .. 180 IllO., ,m
'0.10 '00 " :lOll '70.7 -I~
" .. ,. ,. ... rn
'2110 ,. ,.

:tiO Il~. -'bit ", ,.
~ ....... m '",

T.b.. 4

R.,•• W.,.....y I•• F... 0.'1.,
R C ......~ C~'v.'" (._., __ i)

(Fig. 9b),' for whieh Ihe ratOO.
....t.rwllJ' ill only 59 per ""nt of the
~1'08S area.

T.b" •

R.... w., I., Ft<. 0."••
R C B•• C " (C ton 12,3)

'fb. e'mOlct betw..n hydraulie
and .trurlu••l arch shap"" under
",ooerate-Io-higb fills ""-o"ld be .<In,·
promiAed. l'igul'e M "omp...... the
ol&nd.", areh (a) wilh oth.r Ko"eral
.h.1'"" whi"h tlI-&y pro"e more ~

"':.:t Sh.' I0_ ~~ 0_ ~~

~b 6of,'h =~ .- -_.,. llq. !t, ~"'.-- --
"" •• ", ... W • ...
"" ,W 'tl •• •• ••••m ,. J 2' •• •• •.,
]}!" ,. .00 '" ... .,
"'" '. ", ,,, .. , ..
"" ... "" •• '" .eo
illS '.3' " .0 •• •• .7 a

"" WOO ". ,. ,.. .,
~ " .S3 "00 '" m' .,
m, "00 ". • 00 m. 11. 1
(21 ". •• '0 12 ~, ,., .
'" "00 ,.... ". ~, ~,

(l) Dto.w1.. 0-'0'84. ,."... ,.D. ('I) I<ri<l..
~:13. !lol. C....h: (:I) 11M.. 08-:.11-8. M.....-For each of iJl_ "l""'iol d""igtU'O,
""ape w... determined entirely bJ'
b.ight (If emhankm.nt above the arch,
bei"l!' 79 feet aboY" flow Ii"••t Sall
C"""k and ~3 feet at ~Ire"" C.....t.
Th. ideal &hare of Il'e latter would not
h""r h"en practieal under a higb
embsnkmenL

Tabl"" 4_7 ahow the "ppli.ation 01
this arbitrary form"la to atandard
large euh·ert8. Iu u,_ tahl.. it "ill
h. bOted Ihal the reduetion of lI'<Irk·
inll: • ...,. ;.. greatellt for high ""d n....·
ro... -.lio"," and that it dim;";""""
for NUll'h.wall or multiple oondnit8.
I'iguN 53 MlDpar.. til' oloap.. of
WOle<luy .nd exlent of ,·oid. of aiz
-'ion. whieh ..... n.ody equi'·al,"t.

!lI'ect on ArclI Deoign
The ..oouetion i. PC<>I>erly 3e,..-re

for the .1."dftT'II oon"",l<! lU'Ch...
(Table 4). The high "nd DarroW
"""lion, with .."ooth ",.Ibo, for "hieh
a low ".1". of C ;,. applicable, "..,
rated At 62 to 84 per ...nt of g..­
"""', the pe"""1l\a~e rating bci,,~ I....
for Ih. larg.er _tiolill.

Th__tiona were deoigned to

p:ive gl'08'l areA At lea.t """I. ned,,"
aign to obta,n ratOO '1'1lIlerwAy At l.""t
"""\ 'O'\lnld .....nlt ill ft.ller "reh~
especially u,,<ler low Or mooerau. fllk
Thi. <'Quid be .000mpliahcd hy dr­
.......'n!! Ih. ri...I~pa" ratio of Ihe
arch (~Iuirib~ a hea"ier arch ring)
or low.rillg the a"ring line.

Th. Mye"" C.....k Onh·.rt (Figur.
M) illnslr&t.. the use of an.h pro­
portions to oblain .truetursl ."d
hydranlic emciency At Ih....me time.
Its ratod wate.....Ay (l""t item of
Table f) i. 93.(; per cent or i~ gro"
arca. Compare this wilh the item
above it, the Salt Creek Cnh'ert

When D,. ;" th depth of rared
"'Oler..&y above the 110,," line, h i.
th. e"lvert ""an, II the numb<>r of
• paM (umally one) and C depen,l.
On 1;"1''','' follow.:
._0 ft. for R.C.•...,h.. and pi...
,_B ft. lot R.C. b d C.1ol. ""h••
e_a Ie '0' C.... pI...

RaUd WatenRy
The IIJ'lIt. otel' is to d"Ene ... " ....ted

'f;"'I'cW~" for ....,h large culvert
with ,= outlot "" Ih. "'lui••].,,!
usable wau.rWIlY (uch,aive "r .Inle­
tural vo;>id) fo. the eulvert under the
mOIl! lavorable c",,,,Jili,,.... If the
ool,-.,n i. laid on .ub~,riU••l gradient
a",l if the dO"'latl'<'am .hannel Ie
...,.".,,,obly _u~ 8gBi"ot """'io" and
"""or, tbe" the tentali,-• ..,I""tion of
... """tion by i\ll .ated ,,'.tenoo)" m...)"
be eoollnnoo by tbe hydra"li. anAl­
~~

The .alPd wakrway of any enlverl
oeetion i. d.tumi,,<!d .rbileu!!)' ~y

tb. formula:

D _ b+oVn
,. - Z

IEigbt] ("'".Joo, '''') California Highwayr aNd Public' Worlu



"'ll. .......... c..- ................. H;_.~ '" 10__-.1 e-tr..... __._H

tI•• tWill. bill lIltI naJ...Iioa ....n
_ u..- -....dartLo orUl poUll lIltI ....,.
'or ~;~I""la tIM ,..1lI....

IbtllotI of B)'dralllie AuI:rdI
It __ be _PIlMi.d apia 0...1

tM "nled ..-r" ....... ap.
proa_lioM 10~ wtliell __Id
be __.... _ -..&eel "" ~.

dratille~ ".., ..~.., iI '"dderai.e __ MIl '""-h1 al __

1oסi, aalXipatiat'... tIM -.1 !UP ill
~.tIMO' (I ..U '''of_'*' _til ....ao.fIJ' it~ Of' (2P""'I""" tha ft!1'eI1 aad ~-r
.noetan .,... III.......... ~IJ"-

'Moo ....-.J pcd' II tluIl ol
M ....~rated Ut ... _ .....",d
_Irallad at !at aad f_ at outloet.
'""~ .-....w start "';U1 tIM-f'Ii?':' thaI a- ..-ill b. critieaI
j... ,l>Ildo tho eIIl1"ert .......
Ullinc !he cloalpd~ pot.e
tiHt uilleal .~ 'ot' ...bdl """",1,­
Mood 10 ltalt tbo MN.ll~ For
thil I,urpooltt, _n depth io the

-'ted diridecl II,- tIte widtll. ol
!hoi free ter ..rf-.

Wtdi ~ t..- !be ....ti-

.-I _LiDIL, tile _I........ ~ (In_
el••,Il", bl!ecI 01 .ppnlMh ..,Ioo:it,.)
orUl be tlI.e -rn It... at erilieol __

• .-- CIOtIQJn or 011(>I __ ...... 1....•...Uf<r .....Ia ....n.-s

1/ \' b

~/' , -

"" d

J - I

GWl•• ".•
-

Dlll"'~'". r..... """ .. .J-"l. 1:".. L-tkrJo" ~. o..w. ....~ '""+ ""

IN·".l
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be ;nterpolall!d al>(l "ulfall velncllY
(V = 18.6 ft. per _) etlmput..,d•

.IMti8cation for .n .",Iyoio for
ouch a dcaign i, IIUW '1'""",,,,"
A..umption that. tho pipe fIowt<d toll
It ""tI,t ,",uld have giyet> an nulf.lI

I _ '"

,... ,_ ...................
............. 0'." ..

C,,,I•• , I'........ 01 c......l......10...

, •• I • • • •".-.

" ..- To -0
".. •• .. •• .. ..... •• ~ ... on ..... •• - ., .. -" on ,. 6',. ., ..
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• ... ,... ... ... ,... ... " . ... ... .,
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•

•..
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l· ZOO

fI.... IL A••I,•• ,1on 01 T.bl. , .~. '_~I. f ft... ·.ft;f...... b .. '. 12" It. C. ".
(1t.1t.... " =0 .0'*) ""h f... "."••

tion. K = 2111 D = 1.61 ft., A = .495
0'=11.82 "I. fl.•"d y=~+
17.82 = H.H tL per __ Aga;n ....
inl!" a Kult~r chart, lind S, =0.0012.

Application of lhe .p""",l1Mltion
t.Q lind L, =!3 ft. i, no. Db";o,,",
",ith ,h, detail ahown on Flgur, liS,
The lIlfUn: ill a fM"Oll-la lummari.;lll/; •
...Ie. of aepo tlb the lI ..t. Th.
,t.p' """tin... untij lhe ~unl of I,,,
I ... eto. uceeda the lenllU, of euh..rt.
then lhe depth of 00" at outl.t eon

....~ "
1_'f""=jd,,,,:':V.oll" ",0'I •• ,.0 ",\

~,,; I -. ,"" ••
• • I _ -"-'

.2 -: fro:;"

="~ ~
.:. 3 ...~~ -'='

• ~ 'lj "r-e- ,­
N-

L

lion pI ... an .llowanll\! rur ~lItrt.n""

1-
Wooitillll" dO""",I","m, tbe~

Pf'X«lU", ill to oaleuh,te Lhe diIMan...
I., t.Q a _lim, "",m...bat OIIDIller Lhan
Ihe crit;"alllOOt;on, """"mlna Lhlt tb.
IlI",M .101>\! of lho 1OIl~ Ii.... between
two "clio.," II the _It of tbe oIoptt­
It tI1Ql111 _OOn.. The ",et!>Qd ..ill be
iIlult,..tw fQr ••lreWar lleellon.
uling Tlhla 8, • cbart (mch ..
SooboT'I) (I)' f". Kuttor'. r"rmul.
Ihd the .pp.....lmotion

bo,_bO,

• , a '"
)'(>1" an , ..mplc....um. I n..inch

R. C. pipe cnh·••l 200 f..,t 10111 on •
oJope of O.O'~ Ind with fI'M nullet­
propooel! t.Q any 2.>2 -.d.r..,l
(,..., 10 tL per" __ throag!l 2~.2 aq, ft.
or i....oted _u.rwoy, .... Tablo Ii),
Dividll111' Q (= 252)br D'"' (= &8.2).
Ih, quotienl, 2.88, tILly be u."d lQ
Inl..".,loto lb. un,,,,,) .1......n... from
T.bl, 8, TI..
en....1 ....." •• V,_4.10v'l_lI.5 ,.. _-L.a n.,,,. h. l.MhO_aMl ..
e-l 1 d.~'h. d·_.7•• ,_0" , ....
H••••~II. ..d'... R_.- • 0 _ \.110 ,..

U.ing Kutl~r'o It,..., .013 .n<! th_
••Iu"-ft fo. V .00 R, 8nd the olope
(8 = O,I)l}t:l) of 1M '""et1l'Y lino ,I
11". polnL SI""" the cul«!rl Ilope
(8, "" 0.(2) ill~, /low ..i II 1IC<!f!1·
.ral.ll1d do......ru.m _tlou. ",ill be
.....11•• than the critical.

TaU 1OIlI. "".n.". _lion for ...hieh
,Iementa aN! li""n ill Table 8--0.1.
thl~ for ",hlch d "" .604 D = 3.62 fL
III Tabl. 8 (abown in the third eol·
n....., thi, pa~) the 8m:l <IOIu","" a...
eomputcd for .ritiell 110., but the
lut 3 oolu",", a~ po....trill Iatinna
indep,nMnt of &.. II tor the
ilupe...,rili...1 flow at thia -,"d oee-

~' .... t1. Q.I.,......'.........bb'. "'...~....~, _.1 _ Moo<. C."••~.~ •••••
HI.h.... 'n Son DI... c. .

ITon] (1<1.,./••• "." C..llfDrflia Highway, .H.d Publ'" If'Dr.u



Bay Bridge Shows Low Accident
Record Despite High Traffic Peaks

STUDa:a "r ..,.ident ..,porta,
lrdlle "'O~.,,,.nt ..,<I p~
oonditiOnJ On the San Franeil«>­

o.tl.nd nay bridre dllJ'iq 19-42,
,.hi.h b.,... been eompleted by tb.
Division of lI;rb...r-,~ that in
tentlll of ,·elliel. ",i 1..~I.d lut
)'M'. tb. bridge 01>0 four 'ataliti..
pe. bundrod ",illion nhicle mil....
llCI...parm "itb el.ven n" tb. rural
Slate hill.....,. .)'Item.

~'<H" I"" ...Iin! tim. the bridge h..
been "~Ded. in tbe urn. ter..... tbe
1.';01,. .....oro ;" .iI """,pared "lib
lb. ru.al State high...y .,..... 010._
[nit H,e Jalt IIv. yN'" of 12.5.

Aodd."t ....potU lho" lha~ wiltul
d~.rd of r"nd_""tall1ll.. ot tb.
TO'I'\ ••gudln.. jlropo:r..-I. r-i...
movemmU and Itdhere""" to d"ie·
na",d Ian.. of traYd 100 the Mtound.
i ...ly bigll pt'I'(!f'Il1a«" of drunk..., Q'

had·~-drl.nki... driv.... • ... the
p<lOol<*l eo"lrib"llnr tf,....,.. AMi·
d...", ......1tin.g limply fl'ODl "",,,f,,,,ion
or _ inadY1!rt..... on 1.1.. pl."" of
dei ..... ",ab op noly ...",all ~ of
the total.

.........." POINT lITVI>'

Duriog ti",.. of peak tTaflj., IIIOreo
mtnt, _I. JaIl. on the up"". deek of
Ibe epan in one diNetion ..rrifll from
1,000 to 1,500~ and with I..me in
Ihi, amount the.... grf>I.l net<! fo.lbl
mOll oomplete ooulnll flf iUl "'fI~'"
m,,,t to _u... l.tndy nniut.errupled
lI<tw end to red ..... u.. _ide"t rate.

TM .-rd OQ the IfI.... d..,1< fir the
bridp Ptl_ I _utrltion fir I""i_
denD II the '!'Nuu... bl.nd ent.lnM.
Thill "Itlltion i, \tnder etudy .t the
prmetll Ii.... in I" ,ud'Uflr l<I p....
rid, llOtIUl method fit tTIl'1Ie aontrol
u.at ...ill .lle~il" the bazard at that
point.t I....t to lIQ",e ... tent.

During tit. put tWl,l " ..n, mDdJ
thfl"llht h.. been riven l<I impt'O"inlJ
the .'''1'' m..-ltina f1II the up"". d...
and oeveral t.;"1 inII.u.tlfttll b.Y<l
been med... All ",,"'pt f1De fir the
methodl tried til ... fl. ha,... been di.
<!Al'tled. Tbe...aed pai"ted Ii", ""...
on I _ion fit the brid~, O' lOme
nwdiftOlJltion of IlIIt d..lgn, _me to
h..... _ ~bility or improving

tbe viotibililY of lh, ",nter ,,,.,.k'''1
parti,"la.ly d".iuOl rain Btfl.me.
',iShl _hi.ld. ""l"irtd by IIliliary ao_
tho.ily 10 elti,ld the bri<!ge li¥bD'"
prol"'ltlOU me-"" ...... n.... beinr in.
otalled.

II""" lor l>etterm...,t flf the ....id.nt
record would _Ill to lie in ..lIle mo...
C'Omplete eonl"" of tralll., ..bi.b
_uld be """"plWled by other than
pol"Ol,. p~y:oieol -....

RIOl! llI"U" Call1lll

Sixteen aecidento, or 30 pet ""nt ot
tb. loo....r d"'l1< total, occurred It lb.
int<oneetion of the T............ blend
1'OlId...,.. A laTll" port or tb_ ....
eh.....ult of v.hi.l.. ,ntvi"l the
dllllf"r WU, .t 100 bigh • or-I. TIl,
' or Ir.lll. _ignall to red.... lbe
h d .1 th. point is ","iug otudied
by Ihl T,.1l\c IUd Satety~t
or Ih, l)Imion of lJiP-.ya.

Three t.tal ...ideau with tour
dNtlu! _orred during 19-12, .. """,.
pared 10 ....... in 19-11 ...itb a death
toll of I..... 'nI......... III in...... in
the nOlUbe. of ""..,,,.1 juju.)· uei.
denio f""'IIl 82 to 119, but Ih. llumber
fit peroona inju",,", "N only IlilIhtly
llNIl••. ine.... ing from 169 to 189.
It .. evid.nt Ihat although tb. aeij.

dent rat. mlY hi'"" ia...... lhe
_",rity ... te h.. d...1"eaIOJd d11'l'1J".

Th, roll_ialI tahulltiono of t.alIlo
"""i,lo"to on the b~ dllria, J9-I2
,how th, typea ot "";d""," InO Ih.
eontriblltiug ..._:

TIt"!'"!'"IC "CC'O'f'lTI

lo~~..... I I. o...m_ II. 1M2--
-I ," f I ,
r, ,

"

, 1
I , I !

r""_....... • • • .. N •----_•.. .. • • • ..--_.... • • , • .. •---..-. • , ... • 0 •------ • • • • •'N___ , , , • ,-.--. • • • • • ..
--~ • N • ,. •-_._- .. .. , .. ,. •- .. .. " '. •

'I
,
I' ,I I ,

'i I ,I , I, , ,
-

'N_ • • • .. .. •_.- · , · , •
-~-_. · . -r 0-- , • .. . • •-- • • .. . " ..'N_ . •-.- I ,

EI
, • " •

--~ • • • • •-- • ~ ~.~
.. ..--_. I

, " 0 ..
TIt,,!'"!'"'C "CC,DINTI

lo~~..... I e. D.....~... II. 1_-_..l'll; _
.0'\ _ .... _, T\\ __.. _
,,~ __ " _--•. 0'\ _
.. 1'lIi _ _
" 11Ii _ _
.Oli __ _--...0'\ .......
MOli ............._--_.........Ili .. • .. _ .... _-II Il' .... e __.. _ ......._.-
M •.,. .... .. _ ........O'\" .. ~_-11.0'\ .... .. _-..."" ......_-----.. _,."'.~:.:::::::"a:.:: ---~-

II HrI... "'" "'.-.w.. 01 • l.r,
.....t foIlo'IrI.. ......,. __nod'
J", T_ .... -.. 1
~ J._, r-. roo, It .
J", JI.rrIooI 1
"-I" 10 " I ~... ..... ..."Ied

... J T u._.
J , It ,.,.. _ ....~__a_..
~" J,,,,., Sot I. ft,. ,..... Tou.

tl......

*To Ill ,b. oW _. _.
...._I ~ I. 'oo. _. I
k.....IL 1'<0.. I _ "'" _ •.
........, [ k..... ..., tit"..•"<l_, _I" 0Id.1_ .... 10. 1. __
loU-I: -uo" ..__ ..10 _ to loci

,.......1 Wb,.1 1_11 .....1••'. [ ...._r

Ctlli/o ...dtl HlghwaYI a..d Pltbllc W"o.,u t...~·I._u.}J



$1,000,000 Winter Highway Damage
By W. A. SMITH, Assist"nt MoJ;ntenance Ensineet

V.•. M .'''~'' " t ••;I_~ ~" _. Q; " •• e.~"t 010 ' 1 ~ vl

D AMAGE 1<> Slote higll ...y
.tru<:tu~ and t.dlitiel in .~.

"""" of *1,000,000 oe<oucO't!d
during the winlm" -. juot pall!..
Neo..ly tto"", 'luart.oro of this d""""lI"
waa in ti,e 1"", Angeleo and St.n lkT­
n.rdin" .........

A large l",rHoo ....."It..1 (rom ,h.
oingl. th ..",-doy Ilorm .January 21 to
23, ...hen 5.58 'ncl,,,,, of rai" 'eU ill ti,.
,"'" Angel........ and ;.23 inell ... in
San llernardinQ. It ...........port&.! that
28 inch.. or r.in fell at C.'O[l Holdy
and 21 inoh.. ot Big llu.r.

A """"od .Iorm ;n April eoUlHld
.bout $SO,OOO domol!" in the "'"1\0 "N'",

With .".h • l,p,-y r.infall in Ih.
Uoe. ~rioJ, it ;" notollcpr;"ing that
lleeorl,.. enry _'Gil or hill,..-.,' ond,
in fll<:l, other Iy,," of tro"'l)(nuti,,"
Iylteml ..ere 01"••<1 lAJ Ir.~le for
lon~r or oIlorter J>e,iool.

"""ilia 01'0""" IUHW,"V
.<\t Cajon 1'_ on U. 8. 66, fur

enmple, lhe (H.h ."b....y ..... chokeo.l
with d.b.ilI due to _"rinr out or lhe
blgh.....,. woll i" advance of openllllot
of the ,...iI_d.

n...b)· d,...uo&l!" atl'lUture. TIle ..n·
bankment undff I'" NI1...-.1. INeb
"eM of the .ub.....,. ..... eompletely...........

lIigb....:r ....intenllneo f~ ""...
able to .trort INMo: lI>O";nl 0«' ~

The _ ul....;~.d."'..... ~I......t

"" Strote l141hwlJ' Route 62 ill S."
O.b""l Can)'On, .nd the eoat of ,,"10­
,...Iion of eb.n...l p&¥i"i in the ......
....10 8«0 will be Ihe la.k",t .i"llie
item.. I.onr _Ikllla of Olher 1'()111e1
"'ere eo red ",ilh mild IlMI deb.l. "Il
10 _ 1 r.,.t In llepth

flU...,... 'If') CallforHla HlgbllJa)·f a"d Public Workt



oor..o.:< 8OOlJllI:D ""BA:<KIll<.>;T

.-I.t Camarillo on U. S. 101, the high.
way wa. blo<lred by euc.lrJ>\u. IN<lI!.
At ~;l .\Iorm Bar \lTl StIlte Ui~bw.y

Ruute 60, the ocean sooured out the
hijlhwllY emhJonlrment to the shoulder
line a"d onlr prompt action by 1,lgb_
way n",intenan"" fol'Cell in placing
Io"""y riprap prevent.ed entire 10Bll of
th. oeotion of highway.

U. S. 99 WM cl~l to traffic f"r
_eral <la)~ due to wullin!!, "ut of
approach t" the C""taie Oneil bddge.

FlOOlh occurred. .t inten'aJ. in the
IIOoU'e'" port of Ihe San Joaquin
Valley, and mOlit of Ihe highwaya ill
part. or Tutore .nd I\ern OOllntim
were m,de. water at one point Or
anolher. The moo ..rio"s storm ......
\lTl M...."h 9 and 10, when one b.idge
wa. destroyed. and eight <I_aged. in
this areo.. Tl,e ma<t serio,," damage
from. traMe viewpoint wu at p_
C....... On U. S. 99. near F'am_ Jnn....
lion. Tramc mnot delour allhis point
for a period of tlone mouths while
rel"';'" are nu"l.

"ANY BBlOO,", OE8T""yt"

During the !leveral .IOnna, other
b.id!!"'" ...re d tro)·ed. Or damage<!,
indnding atruetu BCr<H18 Little Cow
Creek and Oak Hun C....k at Mile 20
in flbuta Couotr; 6l-e Ip8n8 of the
Santa \'n"" Rj"er bridge 0" Ruute 56
in Sanu. aorba•• Conoly; tl,e de"mr
bridge o"er the Salin,.. Rive. On
Route li6 in :Mollurey County; Bnd
wml'lete 10!l!i of the bridge Mr,.
MatHija C....,k On lkJut~ ISS in Ven·
tur. County.

The damage .. outlined (1_ not
include 8Ilch work,.. repair of pave­
ment which hu been damaged. by
ll00diol!". This "'ork it usuBII,. do"e ..
part of regulAr mainl<",auce ope..·
tio08 and is nnt included in the mi·
mote, I>lthongh the lotal CQBt will add
up to a w""iderobte item.

~'ut1ds are not available for ""Ill·
plol.e """toration of the hill"bwB).. III
thit tjme. Onl)' sufliciem work it be·
inti' do"e to make them ..fe for t.ra,eJ
at man)' poi"t8. The hOll'y dwnag<;
ploc«l • 1Ie"ere strain On th~ limited
1",,,,,,,,,,,,1 and equipment, but on th~

whole the o'lI"aniution WlU! fortulI&\.c
that the da",age ,,·a. not more wide­
.p.....d.

-App,••ok t. c ..,.;. C'ook Btid•••• u. a. 09;" L•• A"a.'" c.""" w..h.d .w.,

0.,. 'u••f uo,.••k ,. bdd•• 0... t ••,. CI.,. Iii.., 0" u .•. I d.~.o.d

Califorlfl4 HigbwaYJ alld Public Work..s (14_,./... '''''I [Thi·...."l
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THE GREAT CENTRAL VALLEY
LI"I'h '110 MII" ••• WI4'h. "p.... I.....ly 50 Mil••
T.'.I " nnnn••n ••n. 1~000.000 " ..
1..1 " _. __ uoo.ooo " ..
' "". ,••I••"d _•••.•• _.. . a.ooo.ooo " ...
1..1•••1. "'oo .1 1_. e."".1 \/.1·

... '''100' 1,000.000 " ....

WATER PROJECT AUTHORITY
01 the Slale 01 California

[hECEnlRALVAllEY
PlOJECT:5

ROLE inThEWAR

Gove'Raf'l Appul Win. ApproYlt
{"-""- "- -"

ereued food prodnction ill a.li·
fonda will Ule thiI tnlUportation
problem.

........NT oo.'<nOL 1'1:11 "'~t:Dt:D

"Certaln tealu or the proJt<:t
could be completed wilhiD & y....,
....d o~n withiJI t ....o ,........ which
would be of tDca.\.e1l1ahl. ald to 0.11_
forDll. arrlc"Uure. ro. u:ample,
!JuI P'rianl DLIIl all the ll&l:I Joaqnill
Xi"" u nOw complete with the "'"
cepl!oll at control pt.. Ilomlo $18,.

llOO,OOO h.. been upended all Ih!lI
• tnlctlll"" ~I 1od.I,)' It II not
capo.ble of ,"ell "l"rinr the »I1'poH
of conlroUillf lloodl.. In itl pretenl
atalUi 110 _1ft" CloD. be bnpolIDded.
Iutall&tlou of CQntrol pu. '" the
cbm would JUke l)OIIlble the~
tlOD of the wUfIr IlIppl,. for 20<1,000
..,.... of fortlle irrlp.l.ed l..ndl DOw
pb.Dl.ed l.o lUll)' war crop., UId. abo
• f1I11 dependable lrrlptlOIl JlIppl1
for 65,000 MnI of Ia>ld potlllltWl,.
capable or prodllcinr lOch crop'.

"Tho N Canal, ••" ••,., h.
.._ "' 0."" hI' _ .

.1..... ,_ _ .1.hI ..II.... " •• -.1. 411 •

.... It Ift ;, "' ,......... "'" I" .
, , 'h 1......., 'h.....1
•••14 1 t .. '100 "' oat! ••
." ••11."", 4 h I 1•••"Iy •
"'1.1 1"••1 ' ..1.1..
Thl 1 _.14 11I,QI)O ....- ..
I lthl••100 M.d ,tri••,;•• DI••
ftlo' __ fly
I"";."",,, \ _II..

CAl'oL woax 1IT(l~~",

-e." lo" _tit.".100 ,tI..... \(o."
C I 1" , '" ,.1••,
D , boo _ 1 •
.............t .... W.. , U .
Th. .. R..I.",otlo" .oo .to,...
'h 1111 • _" II... 0...loti',"" ''''
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CALIFORNIA aNnAL VAlLlY PROJECT
Will 1--. Co.",...,,', "".1 _at _ ..........01.".,

__ " '-'-to...
W'll 1011· '.'" oa, ,••,.. 01 ' •••_.1......,"',,'·0 .
WILL 0< hi n on••_ .

•u, ,_ '''- -.
W'l"- ....., ' I.. ,,," '_004 _IoU , .

aMi ",I'it-.. ..,•••, W••....~..
WILL .....,.;.;"1 , ,. <0. I_ol~. foN ••0<1....

"'" .~ ,.~ _ f .....0<1 .. 1'10 101"" •
.....h.~ 1_..

SAVE MJJfPOWU SAVE TIlANSPORTATlOM
BAVE CRITIOAL MATElllALB

.......... , ""_'"', I~;' ••na' "".,.
M _ _ ,04. Thl.
......, _.,. , 1 '.' ..,t.<
,''''',, '" ._••__ 011".1.0''''
I 1. ". _ 0\01 .
" ""or ..

..""" "'~I.v... , ..... to M ...
... .... , ot••• Co.o' I, hllhl. I .
......... , _ 10
...._ foot 'hot ._ .f II .
tI.. It ""'11 Tv!....... , __
•••~ _.... ,'1011 ,. tho ""I.. of
, ,~. 00.0',"" ,.. tho
..." .. U.I 1••_

"010_. Iho "" '_ '100 01
••Ie 11_ 1' "' "0_
M_. 00.010 10 _ n' _",
.,.....;." 01 .... 0.1<. e.-. , ....

,~. 0."•• ", ••"." e•••I...h"~ ",11 II••
,~. e.....,•••• V.II•• ' .., ......f ,~.
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l>reoident l~ell "1'0" in fe·

1,1,.,

"The molt care!1ll COIlfIdtt'Bt.lon
has bMn ~h.n to )'<l1lY Il\t." <If
Mudl t"untloth, In ..hlch )'On ul'J'
CC1mpleti<ln <If tb. Cenlnl VII,n.)' de­
v.lopmnt. The "'"t41r has bNn
'aken np with lb. W.... Production
Booord and lb. Federll PDwer C<lm·
mblion, and tb_ ....lInelol hi"
tbo.<lnrh1y .....uml,..d lhl P1'OJect
&fter CClll.Iull.&tion wilb Ibo otb.. In.
,"""led Fodenl d.plrtJnonto.

"Th. d.formtnt <It work <In tho
Cenlral VlIloy pl1lJect. 11<lDi' wllb
min)' othen lhl1ln(botll lbl country,
..... f<lnnd nec....&l')' b,. th. Wo.r
Production BCI&.d to mlCt a criti.,..l
mo.terio.ls Ilt"",ti<ln I_Md tbo ond
ot 1GU. While tilt pl1lblem <If tt.l.
Indnr <In' war bndret In tenal or
mo.terl.1I and m.&Dp<lwer II .Ull lUt
utrcmel,. dlmcull one, tht curTtlnl
t'I,lew of Ihe Irrlp.Uon, power and
nood control fl&tnrH of the Oentral
VAlle)' developm.n' has led 10 the
conclUilon Ihat forth.. work cln
and Ihould be .nlhori.Hd to the fol·
lowing ."tent:

"1. CompleUoo ot Ihe Friant Dam
with iu!.&lIl1lou ot Ihe va.l..1 •••
qnlred tor ltorinr water bul ..,jib
contlnncd posl.pontment of tht .plll.
WI)' ptel:

"II. Complellon of thl M&den.
C&I:ltl :

"8. Complellon ot thl concrete
work on X"""ck DIm.

l!TEJo'L lurru CRlTI.J,.I.
"The principII critical mllln.1 rl­

qnlred for thll work b IleII!. Th.
Wlr Prod"ctl<ln Bovd bop.. to be
Ible to ,npply • majorll,. of Lbl
DI.euM)' lte"", from dl"reu ,tech,
&I:ld In thet WI)' avoid Inlednr."u
with other nrgent ..... prCldnction.
Tbe (lflDcrtlte ...ork on Keswick Dim
..,jU ntt.kl It """,Ibln to DOntlnno tbn
DOntraclOr on !he Job tor lOme
monl,," to come .nd. will facllltat•
th. nltlmltt compl.tlon of til.l pro.
Joel wb.nIIver It Cln be anlbo..u.d.
The DOmpl.Uon or FrlInt Dam and
H1d~n. CUlII lIbonld I""relll rood
prodoct.!on to ",me eal4lnt ......1)'
u 1&4" wi\h .tlll rreo.ter bentll.to In,,..

"8eriOltl DODlldenlloll Is "-Inr
rinn to tit. qnlllioo of rIIltorl""
the bllted 8hAsti anlt .nd tho two
Kswick \10111 In terms ot the ruel
011 IIlppl,. 1I1tl&t;on In the Plclflc

C~n, In 'liew of the ract Ihr.t th1I
It a d.11'1cl. DOl\C8t'1l or Ih' Pelrol,um
A.dmIn1o.....tor ror W...., Ihe matter
h&a bNn pl&otd bef.".. him. II be ad•
N8Il Ihr.t the anlto &A _ntltl ...
&I:l 011 'CClnVlnlon' m......., .... &A
hopeful Iltat tho n_..,. ll1IIttrla1t
tor \h,lr oompl.Uon CIJI be found.

"At the moment tbe... &A HtiOUI
obetlcl. to IUlhorldnr th. remain·
Inr Irrlr.Uon teatur. of lit' Clnlral
Vall.,.. dewllopment. The)' _uld
requil'fl eonsId...bll 1Dt0nnll ot critl·
etl mlterltl, &I:ld It wonld ....uin I
much lonrer period to ntt.k. thel.
henollto .nJllhle thin In Iho c.... of
PrllOl Dem Ind Hade.. Clnll.

"I tul!:f lher. )'O'Ir 'liew th.l Ihb
rreo-l pu!illc work In which we blve
Il....d' In_ted '0 much In mone)',
tnll.",II. and labor ahonld. be
hroullbt to compl.Uon U lOOn ..
reulble. Til.••ddltionll wo.k wblch
I. uow beIng ...Iltorind will plnnlt
tbe project to JlI.Ike Imp<lr\l.nt and
rl&lonlbl,. p1'ODlpl eonlrlbutloltl 10
Ihe w.r p'or""", &I:ld 1 am bopotnl
lhlt the DIItl.. cen be .fConlidered
Iruo It III .....1)' date 10 tho.t IIUI
rurtber work IDly be .uthorlnd:'

(IO,""~SO' ~",)lun.V AlllOI:laTl:D

SInce hit ;"AUIl"r.'i'm II Chid
~:"'culi,"e ot the SUle, GovcrnM
Warren I, .. oolllin"e.l hi' clOIO 1Il1O­
.illio1l with Ihe ""Iiviti<'lll or the
Waler l'l1Ijecl Authority, Itle"dilll>
ill m""ti,,(lIO lind Ill'inll' Ihe ne"l,. 11'""
pointt<:l me",,,"... Ihe benefit of hi •
.aperl.llee on t.he Anthorlty. Th•
lDen,he...hip or the Amhor;l,. nOw
.'"mprl_. C. II 1'",·",11. l)ir«:\.or or

~~~~~:I '~'~~ ~~i~:,~~. AJ':;;'':~
or f'inen~ John Y. 1I....ler. Sial"
C''''lrollf.l" Han)' II. ItHe)· .nd !l;tale
T_ellrer ChriS G. John"':I1'. Stile
.:nllil1"'" .~,I"'I.d lI)"eu It the Exee­
uth·e ~r _11<1 l>Cp"lr fll.1I "nltl•
n",,' A, I). Hd"'''''lllnn. Aollnt Sect't+
lary.

The Wuer Projeet AUlho.ity
edOll,t(! t'fMluliol1l u'1'illll" eo",ple­
tlon or m.j.o. irrillilion ' ...1".... of
'he JlJ'Ojed 111<1 ecnl1Mloti"" of tl'e
t••l1l11<li ..ion line tJ'Ottl Shiite to 0 ....
.iII•. l1ecoh,tiol11 IIt,O were _dollted
b,. Iho r_li10rn\o Farm I'J'Od\ltl1011
Com,oit 10<1 Cllirornla S,.te no.""
0' A,rlo"h",,<, l1.,.inll OOIJlI)letion ot
Ihe Cfttlrl! \'111.,. I'J'Ojecl 10 .-in in
the pnxluCllon of rood In,1 lI,,"r in
Celifornil.

Th_ .-lu'ionI 1I"fl'I "'nl 10 llIe
l'_ldent. Secrel.l'}· or t.he Inlerlor,
~rete.,. ot Atrll'"lIUr<l, W.. f'ood

{S""..... )
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AdmiJli8tc~tor, War Production
noard, Federal Power CottllIliMion,
California ~lclJlbel'll in the C<>OllreMI
and oongre$llional eommitt_ eon·
•idering appropriation" for the
project.

AUTl10>11'rY DELI'XlATEl! AT wAIlIn""ro"
State T.....urer CharI.. A. John_

liOn, """iIlr me,ober of the Authority,
State ~'''ll'in...r Rdward Hyalt and
Sllpen'isintl Hydraulic Engin""r Ray,
mond llatthew, rep,--nting the
Water Project Authorily, ent to
lI'aohington to ",c",""t the of tbe
Cenlral VaUey Proj""t 10 Ibe Depart.
ment or tbe Inlerior, Department of
Agrieultu.... the War Food Adloiu\a­
trator, F.,Jeral PO"'er Comm;"'ion
and the 110"'" Subeommitt.. 0" Ap.
propriations. They were materially
asoioted hy Kortbentt Ely, .peeial rep­
""""nlali"e of the Authority in Wuh.
ington.

In these p"",",otations it was shown
what completion of variou. unit. of
the project would make j>OII8ihle in
Ibe "'ay ot increa"",l pr<>duetion. Por
eIample, inotallati,," of oootrol gat..
on Friant Dam alone would pro"ide
..,me 000,000 al't~f""l of additional
water on Ihe &vcrage a""ually ror uoe
in the San JoAquin Vall.,· where at
p......nt tI,ere io a gra"e deficiency.

With improwd ..,gulalioll of 11'0
Sa" Joaquin River by ~'riaut Oa'n
aloue il h.... been ..timalell by the
Stale Oi"ioiOll or Waler Reeourceo
that the beUer irri~atioll supply to
appro,imate!)' ~.OOO ae.... down·
•Iream would ul.ke poooihle inc~
pro<luetiou on land. now farmed
equ.l to brintlillg in 21,000 ae.... of
new land... Thll priucipal ...:hanlal>'"
of thio production Ii"" in the faet thM
the I.ndo .re now cultiv.ted. Ihe
fann equipment io billhly ,"""h."ir.ed
.od moot or the manpo....er need",,1 for
the A<lditrun.1 prOOuction is olreaJy
emplo,..,! on the lando to he ",,""ed.

The }lodera Conol. eIlclldin~ from
Friant nom northward Ihrongh 110·
dera COUllt)·. I'M boon eo",ploloo for
a distallce of eight mil... hrilll'(i,,~ it
throngh the foothill. 10 the \'Olley
floor. It .tops just .hort of the tondo
thot could he .upplied with WlI.ter.
C<>rnpIMioll of Ihio 08nal will mate
I"'""ible on h,crea"" iu form prodne­
tien "'Iui"ole"t to hri"l<inl/; 30.000
0.""" of new class A taud" iule pro­
duction. Under the WI'S orde.. Ibill
work hal been &nthor,.ed.

Work on tbc ~'rionl,K.rll Canal
which will ""tend rrom Friant Oam

OOUlhward 10 B.kersfield. a distau"o
of 160 mil.... baa "ot been authorized
b)' the War Production Board. Tho
area to he .....·ed by thio .a".1 i, in
gre.t need. or additional water "Up·
pti... The Unitod Slate!l Bureso of
1"",lamBtion has submitted to tho
WPlI a ,..,vi"",l 1'10" of conotrucliou
for thiij caual whie.h materiolly ~
dn... Ihe amount of critieal matcrial.
required.

A.. in the c""" of Ih. ~Iadera Canol,
Iho Frianl·Kern Canal \0011101 se",e
lands IlOW largely und... irrig.tion
hut whi.h ho'", On inadequate woler
oupply. It ha. been ...timaled that
tbo increased production of critieal
war =)ll po",ibtc under Ihi. ",,,01
wolll,1 he the equh'al""t of hringing
200,000 ........ of now clAsl A lan'l.
iuto production.

Through tl,e Contra COOla Canal
which nl"" .long the 1IO"lh ohore of
Suioull, 8&)' rram KnighWn ....t·
ward il h. beeo estimated Ihat an
.....a or U,OOO ""rea can he bronght
und... irrigation b)' 1945.

Th". completion of these unit. of
tho proj""t would make poooible a"
illcreaoed production of cri!.ieal war
crops ill tbe Central Va;ney .lone
equal to bringing more tbon a qu.rter
of a million acres of ne.... lando into
produetion. It h.. be<n eonim.ted
t.hat th.... londo would pr<>duc<! mOre
Ihan • million Ion. of eritical crop"
which now mil" be imported fro,n
outaido IIOU........

ll.ouV>!y Ihillnerl8Md produet;on
In C.lItorni& would .." Ih. nae of •
loo.ar tt'elgh~ train • d..y for every
d.,. iD the yea.r-a l,..,,,,endOUI oav­
iDg In tl"Ullporlatlo:m .1000, which
today preseUtl 00. of Iho grnlOst
boltlen""q in supplying tho wa;r of
tho Puillc. Mue.h needed Iteel,
tIIIn!u, gun.. ammltni~on .nd olher
war materiel could he moved Into Iho
California supply bas.. it \r.inI n~w
required to I....Dlport food for Ibe
l!Itat.e'1 hulging civilian and mllltl!ry
populRtion were ....lellMd throagh
tho increased prod\lc~lon whlcb to
poos:Ible onder the Ocntral Valloy
Project.

Wote:rway Ratings Adopted
'<:<>nUn""" ...... 1>&0'0 lOJ

v~l,,"ity of only 10 feet per oooo"d.
\'olooity or 21 foot per &COOnd "",uld
have beeu figured from an ....n"'p·
lion lbot e"ergy gradient eqnal""l the
culvert oJope of 0.02.

Like ""mputetiom for bo% cul",erUl
.... mnch &impler .nd 00 Ulbte io
noed.Nl. For the fil'81 glep, lhe eriti,
cal depth iu tenna of dioe.ha~, Q
Rnd .pan, b, i•

'~ (.')~d, _ ,I"'. _0.014

~'or .rch cuh'erta, tbe computa,
tiona "",old be JURt like th_ lor
piP"" if a t.hle (like Table 8) of
elelllcnlil Wll4 available. h i.o rooom·
momled that euch a IIIble be prep.red
foc oach .taudarn Rreh and placed On
tho jietail drawing,

ConelnJIoDl of Commlttee

Summ.riaing ita flndinl"'. 11'0 com·
mitt.. recommenda g<:nerally lhat,

(1) Culvc"" larg<:r than 15 "'l. rt.
in "",tion be classed .. "I.rge cui,
,..rta. "

(2) The eqni,·atent uaable wetted
_lou of • targe cuh'crt with free
outlot he ."lled i18 "ral..t wat.er·
way."

(3) For preliminary e.tim.t.... the
ralre wate......ay rna}' 00 delermilloo
from formula or T.bleo 4·7 hc""in.
for ".. if enh'ert ...Iion io ...I""ted
on an ...... baals.

(4) For final <JCllign, a hydr.ulic
analyoil may be advisable. partiw­
I.rly tor the la!'!!or _timu Oil oteeper
gradi""u diooharging in erOOihle
channels. Method or .llalyaio hi out­
lined aod ill1llltraled in lhe report.

(5) nCAig" or.rch cul'rorla olJonld
he mo.., couaider.t.e of hydraulio ele·
mellUl The multiple .""b hao hy.
d...."lie adv.ntageo, .nll'1!"'"ting econ·
omy of mo.... frequent,,"" in d..'gu.
BibllOf1'l'pby

(1) Flow of Water i" Irrigalion
.",1 SimH.r Canato (f'. C. 8oo00y,
Teclu>kal Butletin No. tJ.52, Depart·
mcnt of ,\g.;cllltu..... 1939).

Li.,.f ....'i,'.. "', ~. P~bli.~... in C....
t.,.i. Hig~w ~ P~b';< W_k.

"'''*_ n' """""'" ,"",m. ot .,_
.."'...._. ""-0000"",,,,'.. H,,,,,,,,,",,

....-u...., '" C.lI,...... 1;\>'"'' 1__
0<",_. II'"""""", <:<>n","" 1;\>"'_ ",•.....-. •• Ca'''"",,, ..... H"'....... "...
"""' "'....H .......... Cu'"'' ...",........... "10 "•.., • _ .. 0' Cal"'""'''
-~Daeom_, U .. _Cnl.... ~""""- ..
l1_o_n. '"' Cal'lorn.. ""h"" g.".....s..uarr, ,...---<'ho,.... 0.."".. .". ""d ".
•• C& ,,"'"",. "'."_r .........

....""" ......_UU"..,_ ., .to_ ,"'"-
"",.. '" c.".o Cu, 1't..,11_

"''''''-''",",l " - t_..... 1'..,'"","If"","'" ,oota>,."""" .f Col .......
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Western Highway Officials Discuss

War Transportation Problems

H
IGlJWA~' tn~ti<NI_l­

Ia'I or 'lIIportar101'l1O 10 the W'u
elI'ort aod !be poawv U1I

~ ...u.;I Dpooa ~ tile _t t-.
da,r &IlJl~ ·'01 ;., Bu~
of 1M w~ A...n.1ica of Stata
llip~ or "10 whido i .....OO" 12
Sura '

060..... of tile Califon.. Uirb...,.
~. aod tbe de'tm otMr
wertenI ..... IOUt1I~State> lUke
up tbe orpllWotioll. Robert Lte Jlob.
hit! of San Aotoaio, lorJIwo _Mr
of the Tuu n"h...y CocaDlSon,
prtaid~ a' tlIe eoorl'~rmM .. 1'''''''_
dent before mimr and haDdi"l! .r­
fai .. or hill otllee 0"" to Fred J.
Omllla>, A8i1I.,.t S'"le Hillh.."Y
Enroee. of California, ...1>0 .....
e1""ted to IU~ him.
Di~lor O. II. l'u"",11 of thll Cali.

for'';1 »eparlroen! of Publie Work..
Sllla !lith...,. E"gin"". G. T. ~{...
Coy, Mr. Orumm, and DtM. Cali.
fOl'lli. road omei.1o took po..1 in Ih~

meelin,g.

r>a1YrD> '1(1 n ...: .............

The .....,....,., be I""oty.....-md
annual _inc of 1M ""';"tion­
.... .uie\l,r • .....u- bo.ill__
,,;on, PnIldent Bobbitt pointod lIVt..

P ....dftlt BraclJ' Omtrr of the
~ .-.-iali"" of Stolte fliP·
_or Ol'Ielala lAd CIoai...." of tloe
T_ II ...,. e-__; 'I1KImu
H. 1 ·1d, 0-,._. of lbe
~ R-'t Adain~ WfIOb·
iII«Ua; G. 00DaJd Kau>edy, V"IN
~I of the Au-'n Sal""
~tiaol IUI:I p. ":1...1 IIIIt ,.....
of u.. A-nraa.t, ;.tion of ~tatol

IUch..,. 0&ialI, ...W~
aod oO>er wartime Idp..,. ..-I. and
tn.nIpOIUl;"" ........ IolId.-I tJ>"
_inc·

l'rsideut Bobbitt~ lhat
wanime hlP...,.~t"'"prob­
1__Id be 11M ehief topic, ainee
the I,. objteti~e ol eul"J'ODe, ot
eoane, ill to "';n I""...... At the
~OmO limO. ho....~or, he .dded, Siote
...-d olflo:il.l.t ore wo.lr.i.oa: '" pneti_
""I pl.lUI tOf high..,. ..,luahili,.\ion
an~ denloplnent ill the I"'"t.....

period beeoI.- 1I,,'nJ"S will plly 0
-.jar pu\ in lbl ..... aIlId ...rn l:'l'
f.. 10 IotIp""'" 0 -...d,~...
_Ii_ period.

lIiP..,. d'""..........' oa 0 fti1
""" -" "';1] be • ekid _ f.... _
_ie p_~ ia tiN: ~
period wIleD d'""'l0.......t of .U VPcr>
ot l-.....portalioe ..m "'" tt< _ ~....
flip...,.. oirnrs, nil..,., ald ..1­
erwaJ'1l oU will ....... thrir pl-.e IlDd
"';11 be depeadPlI"~-.li alber.

More tUn 80 per """lor eyery dol­
Ia. IptIII t.... hillln.1oY I!OlUI&ruetiolt,
roe- to• •mploy....aL Tb.... biglI.••y
Pl"Ojeotll by Sl.te lIi1h..,. Deplrt­
....ntll "n do ",,,.11 to...., the U"Snli.
tion rrom w.. to pea... \alb, "';Il em·
I,lny 1,,,ndl't(lo or Iho1l.."d, ot PO"
""lUI, ond wHi holp 'oke CIt... of th,

fled J. Grumm Eled,d
P"lid,,,1 of W. A. S. H. O.

J'Ad J. (Inl1D111, AuiltaDt
Bt6s.. HJa'b..o,. Bncm__ of
O&litoru1A, ...... olet:tecl prom.
dAll' of the Wottenl A ,:i...
tloll of 8Wol! Hi&"b...,. 0lIIciab
01 lha CllDelUiDc -.it>II of tIM11..,111,.--. ......tIlI1 meetiq'
at 8.. PrIor' t, ~jllr
the ntirillr pntidut, Robert
1.- Boblllit of IIu AJlt.oIIio,
Tau. ",. --a.tloll "'~
_u 1) &11II. 1I01l1.II..st.-
~ ...

Ilenl&nI. 'l'oahe,., 8Wol! HiP­
_,. ZtIcf-" of Mbtm&. ......
........ nc. ,....od0ft$.; W. L.
A.M.,noll, (lula. _1t'"'7­
......_, IUIII W. T. Bolcomh,
Jf ,y 11.1:1&. ..mtaIII .....-.y._.

n.WiU (lfMl', 81att HiP-
_, £nrt-r of TUM, ......
,Ieeted cllalrmI.II of the .....
aDd po.t............ CIIlllIlllttte,
whidl will C111llbt or _ memo
ber trom ..ell ,tata hiRh......,.
department m the aaociat.ioll.

a_I")' ebih of ....pl_, ......--A. elIiet ..bied -Wend ..,. tiN:
W-.. ~lioe or State Dip.
..,. ()IIloi,Ue' -u.s .. \lie poet.­
... \I.icfl..,. ADd .-l 1KrlIdiIIc JI"'O"
r- ..,. tIM Stateo. M...... dod.
by lbe A-n... * ietioon ol Slate
Hip..,. 0lBd.e.Ie; 1.0 eo.v-. \hie
-W pt'Oorido t.... • '1,000,o00,ooo
pn~ dittributioon......., \hesu....
oll'<*! -....' laS __.. ~'odonl

~.....,. oid dari \he lira Ill....
'"'" of \he poet period.

oon>ulrG -.<mO:n PAlIl<m

Anion ...... Wt'll ot Ihe _i"ll" Ii-.
';I"od to _isl ill ...\y JlUM¥C ot
Conlrl'OMione.l l~olion 10 an\horiu
thl, prog.o... In ord~. Ihat wo.k moy
eterl; U eoon 11II Ibe ...ee ends ."d ti,.
tro".hion to po:acetime begilUl.

A nnmbe. or .->l"tiona co~eri"lI",h" a"d otloe••"""",mendot;"'", m,..]e
hy the '1'"ke" ....re 10m adopted..

A .....""mendation that Ihe Inns­
porttltion pMI.... in Calilorni&, 0 ...·
10". end W_i......... be .,.,...;w,1"Cli
o ....._ ....tT .,.;n be ....de to Ih.
War I'rodllletio.. Boud by Tbomu II.
MaeDonaId, Chier of lhe Publio
Hoatk Administn.tion 111W~
D. O. in \he lIope WI p..-I ...
>trietioN Un~ b,. ..iliW'y _
oilJ" ... hip...,. _rveti08 ..ill "'"
liP~.

e-..H It...o-.Jd U>Id Iha
delop.. wt epooed aDd lIna..,n;,
U't~..-hid..... 10 truck
l ...porUtioe ... indiepoNabJe ......
1<- ruetioa ia I .... DIe IaaIII lleld,
..pp~ta1 10 thAt of re.il t...­
portation.

"n.. ~I of .... IIOO'h ill
~riaed by-Q~ IlDd .olea
oh&ors in pl..... reqoiriq, 111 IUIIJ'
-. 0 fona ot ItaOl$pOMAtioo ..."...,
!lelIilllo tUn Ihot O«ored b,. ,..i!road.
"';Ih u...i. loor tnm. and nll"id
",1Iodnl... " MoeDooe.ld Mid. lie
.ddod lhol be It&Il completed 0 >,,"'.y
in Colifornia, O.....n. o"d Walhlng_
lon, to determine the importtn~ ot

(If_,.,••,lHI' Cali/orilla HlghlVllYf Illld P"bllc Worlu



RtiOfliliOfl on Manpo.....
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arne. '" _Ual .......~
tBSc, nt Ifk--. .. Wi!
lOlOII wtIl 1M = .atioll of
TNk"" parU, ..... Un. 1.0
IllUwa tM nq"'" lnMpOl'.tiOII..-.1oee 1.0 ..., drillall _.
-y; ...

"'WII.,.&., Th.....I'U
It&t.- ... hutdlcappMI by
IhoN.p of mupower. by
tbor\al" of mahlle_Me oqm­
_ lit, &lid by dlSc:lllty III Db­
to.lnlllr11~"'~.....
I!CIWpmeDt pAN: .....

"WhartU, lf~tl.. of war
ecollOmy han cvt&Iled no,,'
hlrh..,. lncUo,," ..hi~h
mak.. ",Iac tat Clf wornOllI
1llP-,. taclUU.. almolt 1111_
,.bk darlllf thl. .m...·
PIlCY: 1lOW, Iblnl!""', _It

a-1'I'Id, Thai \hi W.tIn
~ioIII of ltat. H~...y
Oll\clU., mMtiDc bI. Ilu. J'na.
C*O. OaUfonda. .... .J... S aDd
4. 1'II"JI'clhll,. ,..-.t tU.l. _
1ld....\.Ioa by 1M WaT Jlu,.
powv 0 H n. ... lIel...
tiTII ...b u. ldow, .....
tU War -u.. Board ""
rtYu '" lbe '""__ of the.... t. I.o-mlaiJl.

.... --.... 1M ~II..,. u.s.
,.Utin .,._ ..... "" tIM
_,Mm'!oe of 1M ,......sv.
for ootIUiahIr _Mrial. ...
..........' MMltod 10 II., IIiP­
-, rKillti. hi cOOIII .....tL-
tioD: bell r...u-

-a-l TlM.t .. """ of
lJli. ~r.l"" "" ..-~ 1.0
lite _tlo..l 1 sal.,..of 1M War _ 00 __
ISo.. Wwe Pnld.__ Board,
u.o a.IectI... set ne. "'Ilthorl·
_ ..... th. TraDlponalJOII
00rlI" of thl Ulltt.ed 8t.a\.el
AnlJ'."

b~h..1.J' t.-.Nportttiool in warti...
HOf>O..,..

~'CII: nu...- "una
"n.e 'PNd 0' l.....u O r

...... .. 1 1loB&1d _id, .

... for _pie, f ..... s..IIIe 10 San
Pn ! ,10 -l1' oIiPl1y. if UJ',
"'-r u.- tNt of tile f_ ...--
pi' tni-. and I" ...~ ~ ...
_ pi..hp &fId d..li.....,. ....
... tMlI for 1111" u~ ....no..

..C.II .......d.. ~oflioeCali­
I ........ D.part_1 el ........ Worb,
",blnined II __ el _pleo, in­
dud...... I ........... IJIIh.
ohipped by~ '- 0UJaad 10
s..1l1e • *0 ...,. ~ ~..... _.
......,. tepIIitw ...~
"III."""-. ..lied by lfc. Put-­

....... .....-.el of tt*ial powder _.
III,. ~ tJoo s...ieiIo }".....1 10M de­
""'" ill 1.."';;1 and I"".ted i.. the
a-.;Ue 'reI.,bl yAJ'da 0' Ibe 8ou!J>.
'""' racilla Co..pan,.. A _t
.... .,ade ll'l h.ul tJ, [f!riaI f_
R<.rriTle to the """'id. A.-w, •
diata,,~ of n .. 'I b,. In>dr .".,.,..
nicht. '!'he powd 10M theII pl.MII
in .....unltlon and Ibe ....m"nitlon
.hipped hy truell to Soon ).·.." ..iooeo in
time to mlft a 1.....IIOn. ..illn.. fOT •
1'aci& _bal...... It 10 ertimatOO
that Ibia IlIOftlMftt ....old baye T&­
qllind about _n d.,.. by rail.
~ to '",*lIt ......tIon

..Cltie! l:Arineer R. II H..oJd..... of
the <>ret- Stall! 11........,. Depart­
....t l'f'J'O"ed Ibal IH~7 plNInda.f
...1 ,."" pipe .Illth Itft tlIe I"-l
Souad S• ..,. Yard at B..=.Itia.
W.I"..... by tnoeI: .. the -.
i". of April 10 !lad 10 arrift al tlIe
N• ..,. O'a T--.u .t AJa.eda
bd..... _ !loa ....1 dar aDd ...,..
1M _tire d-._ ill _ IlIan IIl6
...... pJ"...,s1i:M.

.. F1lI»wIac IIoa _I ~r'fII

ll.:Ja, 0.. War Prod__ Bo&rd sa.
A11O~ the p:,hl,.. of 1o..iP-r,
~, a:od '"- npalr no !loa lIooJ:I.
ed ........ •_'_.q, wMeII ponm.
ltd the real,.;..ho.......... ""'il:lnl'
and erilieal ....terl.. to INt liI\td far
lha purr- of tioot W>:Ii'L

"I .. Ioopeflll tUl ""'" _"'-
the W•• l'i'Odoetion Board OI.t the
I.....portal"'" JlI'Obl_ 011 the W..t
e- ill .... Ail ea""':q. T<qnir;lIg
-.. ","",ible ....latlona lO.eminll
lIi,hlQJ' -...etion a..d m.inte·
~ ..

FOiIi\ul."Appro.cd
'or Post-W•• Filild
Appo:tiOillllitilbi

T'"/~..... NMl.'", _
,.,.HJ 1>7 ,1M ...., ..... AI__
I ..../ St"', m......)1O~•"',... ..,..." ,-,..~.......,,_1..=
....... n.A--' ...

'H i
... of Ita" m,p...,. Of·......... , _ hd 110M
~ ..u.n- _ billioIl
....nan ..... ,..,. f. -.do of 1M
lint u.r. pod.-wv ,...., aid
.....,.10 .......,.,. , 10 the
TVIoNa Ita... oa 1M __ of &

r..u& at..... ~.. =]1 .m,h'
10 ,,~p. Ia t to .. o-.quarter
"""",,t Ie ...... IUld~r
weld:t 10 ~..... of poIt.....sa; u:I

"\VIoenu, It .Ol*>" qai"
_ • ..,. fili' all ltatal 10 ,I.....

..lit. 1I111ltd troll' 10 1M 0....
rr-; 1I0W, III'A'O". 1Nt\1
"R_l~. Th&t til. W"lei'il

AMocIaIJolI of Btate Birbway
Omcla1l .ndo.....nd approy"
th. amolllli reeomm<lIda! and
the pi'i/l'C*d meOlod or .ppor.
tlonm...'; nd '- It ftU'tller

......1..... nat "'" Weet'rn
~ or ltale Hilt"..a,.
0lIIct.la Ilu en.,. conlldl\lIce ill
1M BIla:::tI... Co_hIN of the
herk&a ~I\.oll of Il.aU
Hi&bway OIk\&1:l u:I _,Ii-
_III .ad Ih&aInI the 1:::;_.

"ft -,~ f. the &loIe
....Hr hi -tddl II. " """'jll,
lhie prol;>_: ... toe it fvt!ler

.......... 1'bt "" Ioao:n-
....,oIg.,,-..Io II .....
of .." HiP...,. 0IIc:IW INt
m.trKtod 10 --n • iIIIf'T
of IIdI .....doll to ...._

1Iden.r of Tn, II aDd 10
_~,*"'.Bo~of

Utak. tIot ••tlIon 01 a.m ...
n I4'e wig a raq_ o...t
I-i'tl &lid HLt4tll toe pueecl ..
nbJlllltal. Ad IJlat • ""'l'1 or
Ulle .--hotlOll llkewiM .. , ....
warda! 10 ... Brad,. Gutry,
PI wid...t of 1M A.-icul ,b.
.......IJH of ata" Htn"'T Of·
llciaIe aDd .. H.1aJt Whit.
alI«. ActbtI' Buil1IIJ... !ecn-
...., of "" A• .." "-l&.-
tioll olltaloe Jlf&lIway Olllclala."

C/JlIforl.1a /-Ilgb"'/J)" .."d P..b/i.. Wor.... , ...,_/••• "'J) [Ni",'...nl



t n H i hw M i nt n n epor o ~ ay a e a ce
E ui m nt an ental Proce ure a p e

By T. H. DENNIS, Maintenance Engineer

The following article is the second installment of a condensed report of the Sub-Committee on Highway Maintenance Equipment
appointed by the Highway Research Board in 1940 to make a specific study of various types of equipment available or in use in
performing highway maintenance work with a view to recommending the most suitable and practicable equipment for specific main-
tenance operations and the establishment of uniform equipment rental procedure throughout the United States. The report repre-
sents two years' work by the sub-committee members, T. H. Dennis, Chairman; A. A. Anderson, Portland Cement .Association; H. K.
Bishop, Chief of Construction, Public Roads Administration; B. E. Gray, Chief Engineer, Asphalt Institute; J. E. Lawrence, State
Highway Maintenance Engineer, Massachusetts; Rex M. Whitton, State Highway Maintenance Engineer, Missouri, and was presented
at the recent convention of the Board at De4roit. The pictures shown illustrate type of equipment only and the type is not restricted
to any particular product. The first article appeared in the issue of December, 1942.

RECOMMENDATIONS received for the different size motor
graders covered, in general,

two classes, namely the 35 to 55 H.P.
with 10-foot to 12-foot blade and the
60 plus H.P. with 12-foot to 14-foot
blade. There is apparently no defi-
nite explanation of this classification
other than the distinction indicated
by the length of blade. The 14-foot
blade, incidentally, is not standard
and is probably accomplished by spe-
cial extensions.

FIGURE 19

The motor grader is recommended
above all other blading units for
normal requirements. It is also
adaptable to snow and ice removal

~~%~'+~►-

~ n~ '> ~~

FIGURE 20

operations within its capacity. For
this particular work the 45 to 65
plus H.P. unit is the most popular
and is operated either with the blade

Equipment Rental
(Continued from December issue)

STATES AGREE

It may be assumed that in
States ~~vhere the cost of fuel and
lubricants and other operating
items are not included as part of
the rental rates, sLich charges are
distributed directly to the cost of
the work. On that assumption
there is very substantial agree-
ment among the 33 States as to
the items which should be in-
cluded.
The inclusion of charges for

fiiel and lubricants as part of the
rental rates presents little diffi-
culty. There is no question but
that the inclusion of these items
in the rental rate would permit a
more accurate distribution of the
cost of work than is the case
when fuel, oil and other lubri-
cants are delivered in bulk and
distribution of the cost thereof
is made to road sections on a mile-
age or some other fixed basis.
This is not the case with the labor
engaged in servicing and operat-
ing the equipment.

Maintenance crews are gener-
ally organized and trained to
perform the routine as well as
special work within their sec-
tions. Obviously each section is
not fully equipped for all such
operations since much of it is
either intermittent or seasonal.

(Continued on next page)

ar a "V" type snow plow attached to
the front end. For ice removal a
saw tooth blade is recommended.

f~~ ~~~~

~ w.i.~

FIGURE 21

Max. B.H.P. Sinnle Drive Tandem Drive
Length Not Shipping Shipping
of Blade less than Weight* Tires Weight Tires
10' 31** 9,500 12.00x24 13,250 10.00x24
12' 34** 15,000 13.00x20 16,000 11.00x24
12' 62~F* 18,500 13.00x24 19;300 13.00x24
10' 32*** 11,000 13.00x20 13,200 10.00x24
12' 50'x'`* 15,800 14.00x20 17,500 12.00x24
12' 65~F** 18,000 13.22x24 20,000 13.00x24
*Includes Scarifier. *'%Gasoline. '~'~*Diesel.

The motor grader should be power con-
trolled and should have not less than four
speeds forward with a high gear speed at
governed speed of engine not less than 10
miles per hour. It should be equipped
with service brakes on at least two of the
driving wheels with a hand operated
brake for parking or emergency. The
scarifier attachment should be mounted
independently of the blade and with sepa-
rate controls so that either the blade or
scarifier may be operated separately or
simultaneously. The scarifier teeth should
be spaced not more than 42 inches on cen-
ters and should be held in the block by
means of wedges or keys. The wearing
joints should be fitted with take-up bear-

FIGURE 22
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The Iype I>r equipIQell1 requi~

ror anO ... reIQo •• 1 ••ri... with
1"".1 eo"ditio.,.. The neld inelud...
II.. ight blld••nd "V" In'" push
1'10"" and rotary I'IOWL

Th. pU-lh plow ,.;n handle 12
;',.htll 10 24 in.h... or nOw .no" It
tl"Uek tplledl ot 12 mil... per bour
The Nluraible type p""h plow loeb
the olpaeil.J' or the oll.· ....y plllh
plow ODd ill olliei""t in htllh ""'0""
deptH of 1_ t.bln 15 inohet.

The "V" type 1'10'" un bt oper·
Ited in .pprori.... lely tour t~1 or
t ..""h anow It I:ntek tp«d.I of th.""
mil ... 10 ai. mile. per bour. .:qulp-
pod with willg blade., tltty up'
obI. or mtinllining _1;0'" bon
the onni"""n feMOnllllllQ... rlU d"""
not 110....1 nin. reeL Tbe rottry
type plowl or. ettenti.1 ror optlling,
wldoninll' Ind clean.up operltiOn>
wbore heav)' In,1 eontinui"g .now_
rln ","ke" lIi'I"",.1 n....~'T,

~'''u~••

~IO~~...

n .....·w.r ....w ol.w. (Fl.".. 27)
........ bo I..... ,.. •• \2 I... In I." ••~ ond
W.;I~ I..", '. I. l.*>O ..""d •• 'n,l"d-

Equipment Rent.1
(L...."n.... ,..... " )
.....~ P n '

.....t.I.1 ft.,.. u.,.. ft._d
Hourly W.1
DaiIJ' ~__________ 18.9
WHkl,. 0.1
Nont.bQ' • 2(1.3
Mlleaee __ U
a-naJ ._______ 0.2

100.0

Th. W,I per eent tbll flyol1!d
"'''lal On In hourly """il .....
brok"" do"", In indioale the prtJ­
"",nee "'In ",ethod of ..,,,,,,,,ting
rot"" ,

79,9S" !Ivorod In h",,"" nil·
tal 1o o,wer 1lI1 opB'at.
inll' OOIt_ e.""pt oper·
ltor.

12.6" t ...ored In h'ourly "',,­
r.o.l to ..,ver dep"""ll.
lion, "Plin Ind Up'
.~

"8" fayore<! In h..urly ",II.
r.o.l to ...'O'er III 0p"ntt­
ing ""*" 110lnl,ve <>1
dep_iltion and ol",r
.~.

2.15{0 rawred." Itourl)' ~D
t.1 til eov"" 1lI1 npe""'·
illll' _I"ehod;"r op­
eratOr.

TheM IlOroentAlr" Are rep"'"
IOJ\lalivo onl)' nf the tolll uniu
reportotl i" tho I'Durl)' ntU
group

8UM1llA.Il.Y

II tum...,.,. of tJ\e into,mOlion
and r«omllle.waliolll _uret1
from the dill'on:n\ State. an,l
newll nr the sube<>mmilleo mom·
ben load to Ihe followinl """,dll·
aion_ ill reprd to the ",bjeetll
eo,'orod.

In view or tJ\e mint methoda
or handlinR e:'!"ipmtnt to re­
ported by the dtll'erellt 811ta, it
io evident thll ",m_ider.ble dil'll.
oult:r would be oneountere<! ill
att....pthl~ to "lIbl;"" • unitnnn
polio,.. Tho rellOrUnlr "lro"ei..
• PPM" ..tiafled with Iheir pl'i'4­
mt III!tup and no ehan~... from
tbt wopted polielt!O .,e ""otem­
plated.

lOoMlll..... _t_,

,~. I~••~0II f ..",_ Tho 10 'r..
• 10... ('1.".. liII) " M It to'''' 'n ....'h ..d _' "'•••1>'
1'- .."nd, 1 1".ln. tloo .~.~ fr ..
T", "Y- I , (Flo._ 211, 1IO ....
all Id h."•••tti~o 001 0
,... l~ 10"0'''' .nd win ...I.~ ' ,,MIll
.. UOO ".nd, 1 I"d'"' I~••~ , .._
~....,.ho~ In••,to,h nL T'"
wl~••"_ n ~l<h I. "'0" 1I.
.oO<l "1 , ., 1<1
M .M.' ,. 100' ;~ "n.'" ••" ..I" _I.~
._.,......." '.lOO ..~nd. 1..'."1•••,.
._h....~1 I••",..

"QU~" "
Th••,,011 f "d•• I ~;I ....

f•• , ... ".h. d"'r 0"'" ('_ .." ...
....) oII••td .....I....~'••nd '~''''-
....~ t. on tloo 11 I. Z 'Oft 'w.·_1
_ h.. T ... h..", d~l, ••ow .10 .
......... lot ~I".od , '''' , ..
... _ I ~ h•• I. 'h ;.d..
of , "P",' ••••'" ",1>0" .in .
.... ..... T'" h'"'d b. ,••-
....... on ••1" 10 "" .~."......it ..
....._ ••110 "'- """0"'" I..m .h.
••b ••• h 0"-,,,. ~.d••• ,.. Illtln.
N..... T ld .'00 ...
",.1.... _;th • h'~'" ••n.. "'"." ..._.•..

~IGU"" ..



..... 01 ..., '00••~.ft M ; ~... Th.
, _.1 1.1 ft ;.......
....; it~ • I i tI_ o. lIrool.
...;••'10 1... ",'to.L T'" I ,
.,,1 ~I , kl•• pi ..
............."'" ..I ..,. tIoi••

",In;"'~ i T" ..II " .
., fI\o ~ 1...
• 'h•• _ Inch .1 Ii........

no. .-._ ,..l.... _ too..- .., _~ -
'_.r~"""_·""· __..it _ -. _ '. _ ,_

A _ ...- Il,' 11-, _ .-_1.. _·..- _ ,'
_ of_;.. _..- ___ .... _to _. _..... """
....... _ ..-__.11. _ 1_

~""".y 1_ • __."" -'I
_~ , f .. " _ ........".
_ , wfoldo _ co""'" ........ , """-no. __ 11ot .1 , 'y__ _, ~ -
,.... M Ina ,..,. 'M _"'" • _.
.... of.' UO.....,.,._, •....... _"y. 1t IoI" ; .
, ...OW. '""" 1 1toI ; i ...
.noI ~ ot.__• f_"'" .....
.... in _ _ ...
..... _ h fi"'" ..it. Oft. ~"' '" _.,..

Tk I ~.~ ~' it~
......."'••~ .•, 1. f m.1 ....
• ...1• ." ..ith _I,.bl•••I.ln•••• I •

EqlJipmt:nt Rt:nt.1
l~_"-__J

~nW\&Oee of atale hil:b-
..,.. ""ould \It puformed. W'ilh
Stale pe..-.nlltl -....:l eqnipment.­
Won ot -vJenhle __
q_ w~ lhe q......tll... in·
.or.ed .re tHdlly det.rmi!IIoI>le
IDd lither -'il.ioona ..... ,,'to<"­
able .....1' fnq_t1.r lie let to_.-

The Stale oIooald .... all
equipoDeOll tIw io ~~.r
-'- or IJl'fcillI u..ill lhat an .....
tieallr!J' dlllped for Ioighwsy
......_ Set_fl equip­
......11bonId be _led rro. pri­
ntel.r owned _t"OM duriDe the
required period.

Adminlltntioo> of State­
D1tJIoed equipmoent ....uld be ban·
dIed by I ..pante d.portment
und.r ... equip......t engineec
who ia dlreetly subordinate to
tb. eIlief ena-ineer or ......m;..
.i""er.

1011 mobil. equipm""t and eer·
uin oll..r 1luiu ot I p......:l.ler.
mined n,lnimum voln. ohonld be
plae«l on. renl.l bali.. Renlal
ratte ohould be """bHohed from
••lu.llftOrdIO'lhe .....t!landea•
perienee u to u...bl. life tor tbe
plrIi..,l.r t,ype ,,' eqo;pmenl in·
wlt"td.

Dep_iat1on ill C""l'all.r eel·
.nr.led by th...alraighl Line"
method baed On lhe atimatcd
tBde-in ....". of the eqnipmeat,
and .ppliecl tilt qlwnt the __
l.i.. aenioelir.of ...... WliI..

ReoItaI rattl ••Niobtd for
Melo e'" nr eqlli~t oItooId
be IU5eieJDt to _ all ....
eseept operator. The _ rm­
era1IJ" f......... _t.Iood of _
......t ia on an Ioottrly Maio.

lDalto. TIwI Ihlrd 1.. .. til.
t..o to tlce-ton pow ..:lri..,D pan_
• b1e ....U.r eloooely foll ed by lhe
1"0 10 h..-tOll potUble low type..
Due In Iheir port.abilily lh_ IItt.r
two ,,"iu .re partic:u1.orl,. ."iled to
...Itered 1'1••10 ..ork. The five to
IO-too tandetn r.nb t1rtll in p f .
• nee, lb. 11 ·1011 u"il being « _
• lly Ulled (»I ..,,,line inte-
IJlIlee work.

Tho .ft m••I0· "'leo- .~.~'" •••.
• iO\ ., "'.,~." h_l .
.in .n' 0\....It~.ft Uv 111 ••

Tbe pMU.....lie. \I..... ....l~ ..
1ftO.....endf!d for eoltlPl"tioD Dt
o,le<! rcnel, ......d miK, pl'l>! ..iI
• Dd ~Ired lurlaeea. II it!.ao...cd
10 • l_r estenl 00 otber I~ of
surf..,i"ll. Tho ft,·. to ](I·ton~
wbeel rolle.. Ire rener.ny ....epled
.... tbe ··.ll......und" unit, 'pplcent.ly
mtel;ur .ny .nd .n ....tti"" ....qui...,.

L- __

• 'Cl"RI ..

no. _loI of c~tt ...
•• I·f_ _ w"'~ _~1rI ..._ "'~"'U , w ...
f..............._' 1_'•••f wt",_..........__ "'_loI ... f..-.l In"......, - _ ....
.... _ 1... R.J.ln' t1...•"w 101 11 ~. m of
• ~y_•••I'" m.T•• _ ah ~••_ •••.
"'" I...,., I. ,h. truck c.k. T'" •••.
,; •• "'1' .1••••••• .".~101 b....~,...,
",I.h •••'J~...bl....n.", •••1.,...1 wl.h
...m•••bl••h... n ••, _0.'01 b.
<o ••b" .1 ,•••h••n 01 ~.
..., •••f _ ~ iblo v ,
• '....n n ,•••, 'Z I...h ..

• '''URI M
T'" _ -... _,_ ..1Ur ....

loo"oWo __ _ ........ __"
__I tho .* ..- .._....o. "".. n.o _ "'-"I .01_ .. , ,._ ---..... _.
__ l "'~-.. _
.. _k _ ;" ..--

Tko .,. .... .1... ....~'01 ..
....; ~•• ,~ ;U '-.0'"
i _ T ' '"
... _~., oI~.y ' ~ ., "y _.1 110 oM f noI..... ,._ _-.;...__ '._.o._..u ___..............100.'_ ,. _ 'ho _.
II............_ _... u_ co"
to;. _;._ _.n It _.
_ ......... ,~.. tho .Iow _ ....;.,., -......__ _~-~.

_ _ _ bo.-

c"lijornl/l HlghwlIYs lind Public Works (",,·1'" '''/1



i •• ",..h•• I.......1......11•• '.n... fl'
,••m"••h••14 b. Inol.dO<l.

.'0.,111••
n.. ..I.........'01 _ _ .. 6,OIllI....... wI_. _ Md .

........'0.-..

•,.. .,111...
no._ ..... ..-_w _......._ .. _ _ _ no.

_ .. _ boo of __""_ot" ...._
'''' ....... fofl _ ... .. ..1<04
_ II _m _ "", 01 ......- t_ a••_ .,...
'h 01 "'.. _ _ 100
.... -.01 non ...
_ , _ nb_
at iUo • _ ,.,. _' 'I .
C k _Iv- .. _ ''' ...._ 'n ...1... _.,,,, _ boo .-n.. ..- ......---.. 101 I ,...__ _ ..... _ ·01_
....- I "n• ....wu. __ ._•.
•1__ nOt 10 .......i... ""'..n.
non ..,""" 01 __ 1000 .h.n '00
........ _ , , Ioooh .1 01...... .._
..~....It ...

"The to"- ....1.. _ ... boo ..­
..It. • .._Ii.. _.'''' 01 •• I.... I...

• '''UIIII ..

••lIn n••h.u'd ••" •• ',.".mi",.n
..1Ih "' "' I~ ...h 01'''''''''
............ ~ 14 ... p",,,I.O<I .nd
....h .. II.. 01 ~"O<I ..ilh .n h·
..... '" OIn.. lu,..b'. b ~ '01
bo 14.<1 blo .f h.ldi 110•
•• _ .. I'h••' , ,•••n·
....... T'" t II..- 11•
..... f.. h' 'n tl ..
.. ,II _it 5 •••0 to.L

1_"
Th.. """.hlr ~ubil rlrd 111","1 is

d.~ni....ly lhtt p~t~.OMe ..f .Il ..
porti.ll.r • ..,... jeo. Th. ~..wlu type
wlLh ,rail~. jl _ .... poptl.lor Ih.... Ihl
~k ......"'M typo. Tho. ~,"wl~.

11l'I. l"'" I". In.lliu ad'&IlI.ogtt
whid> ~.idelllly ....t ...... ,t>. t..be lad<
<ll porubilitr_ So..., Of;lDeiea ....
.v.I1 open.liDlI' ""ito or tJore",..,illltho
lIlbie rani eapaeity, Inl. tile... i:o
litw. _,.;,. jao.ifieootion r..r ~h
pn.et...._

Tboo _k _ _ bo ......tI 1 n.. .._I..... , .
................ bo _d~._la<_ .
........ _'" .1 ••Ioi In.
f....... f_ ,,"'" _ "The ••_.
II. .1 01._ _... boo _k
_ L n.. oi... -< ........tl.
~0001 •••, _,_........ -" ._
.... I _ I colo;' ._ ••_"•. T'" 01,.·
_ ''''''''01 ""' ;,~ ...... ~._
......Ill It .... ~ 1 40t0chblo
"".'L T'" -... oho~'d .. _·...~in.
tr.......__••«1. P I.;'~_'"

.......... ,_ ..hi t , ,."

..h 4, tK~ k~ ..
•~"""~ ,. ~Iocko.

Th ".1 .nl••h l. bo 0<1 ••
• p 'Io·II ~ .b..l ....
..lth •• ,••••••1.·••".4••••_Iin••n·
,I , It i .
...11 I..d , ••••• I •• b'" ~•••I.
Th. I ••b" ~••".~Id 11" ••,
I... ' ••n 'UOO d pl .

•••i.., 27.000 ..~nd. I..... l •• blo •••01
..IL

... d....Ii......m .. It•••I."'~"I ••01
•••• " •• _•••• ' '.'.'" bo ....,,1...01•

.... .,hl .,

T'" -.. oho~... bo .... f.1l
_ po IIh.n 1-';..
........." _ 01_ ;_ Tboo ..•
_lol•• f _ bo ......
........_.. __ -"" 01 ..10·
........ ...-lol., , _ .............." ..._ "The I _10 ._ •__•-_ -_....,....
._ .n n -. n..01.__141 __ wI.~ _
_ .......", _ _ 01 .....k·
"'10 ,.In... n.. 141 boo _._,..........-_.... -_.
_l4Ibo_ _ ......
,.1_ -... d,,",- ....... _
_ 10_

n.. _. __10 bo .......... -- _ _...
tho boo _10 wi'" ....
..... I _,_ wiUo ....
" ..kL _ _141 boo I' d ............_~- __ .
• .... _ n _tt. , '.....
_ .1...... -. ",.,. _141 "" ••
..._ .. tho. '" 011....... boo__ , __ .... __ __ Iv

'M~
n.. .....ool __ ...............•----_.. _~-_ _.,l .

_1 d......... _ ... _Id"" •.-. 0100 1....
_,_ ..II••_ ,,__ boo

....._ f_ n_~....... 0100.... Ttto
<••_ _Id boo .... .,;_..--

.._.......... C...... _

Tbe Iwo-...boel roll feed 1l0l'Pl'r
type ~reoder, 10 rHI "r 12 tH~ III
lell«t.h. '" Ilj~hly f"'''rM, I»rtietl.
1o..lr for Ihe llI.lnlenanee and eon·
IlrIIetiotl of thin oil top. relreAd Ind
"o".ldd type ItI.rl~tI.

(T...en·r-fou.' (JLo:;-j••• ".n California Highways aflll Pllblic Work.,



8N:ornJ in tblllee ill tho .ail galo
grnil,. .Ilruder lluer..li,I· used
..he.... it ill deainhle til ope.a .... th.
Tehjel. in .......u'$O to al'plr m.leri.l
;0 adunce or the ..hecla.

The "'-olring diK lYP< .p.....der,
while "Ilt .alet! .. bilhly .. tho
Ilther twll lor 'Pua.d;"1 "1ll'''''I.le,
;. dell"itel)' the mO.... popular nnll
lor ",,,ling operatiOni 0:Il InOW Illld
let removal. [t io .1.., sultehle Ill.
Iprea'ling ehlorid...

~'<lV~' "
T'" •••vi•• ' ~ (~i.~••

<WI ...101 _ , it Qui.k
• " ..10.._ I. ,_" _""'. ,.,_
__ I tho ' '~I hi.,•.
Th k 1oI _ to
p ,. ~'.~..l 11 , 151I% 01 .~.
.Il_tin i~ 01 ~

'.'.'_ IN ..~, ~. _ i~ ...
..i~'••f , _i..h.... T'"

__ oIo...1tI ..., ...,.10 ,....10•• toO..-T... f I ~•• b•• (~I.u•• ol&)
....ulol "' .
.~ Io ti ith. "'iv'•• ",..h.~I.m
I ", _10 to 1 .... food ...11• It..... It ~ of fIIolo.,
.1 1••p _i~••1 u.
t. Ij In. h•• In ,; ~~ " _1.10 ....
,_ ,10.. '.151IO ....

T'" ti •• 01, I~l 4)
I '.d r• • u.__ I , ...
......f 'h. '••n ,•• v•• iolo. T'" m._,..,., d',";b."., II.. I. b.
_ ... 01 ••m.11 .1.· •••'.01 11••••-.i_ '"'" .....d...h•• I~ ,.~ ..., '''•
•10 _.01..

T 01 ~I.. "'" "". (~i....
<1) 1_ 1110 11 ., ••
coolod ._11... ""11_ h...·
......, ...... ' ... _ , ill d I.
~i.u.. 12 I. '10.. " 10 c' .",.-
"' ..10·" _" I "hi.~
'h. ".D 'D. _ ..I.. Thlo ""
.....d•••houl~ _,••••, ......... IIIG
...u...... ..........

The INlot_eod tractor mounted ro­
ter)' hl"l>Om t. the m""t ute",i~el.J

employed type of >weeper reported.
The reu<>n 10. thi. evidentl)' io tbe
eo..p.etn.... of the unlt ,..h'eh pt.,
mila turn,ng ,..lthin ••hort r.,li"s.
Ih", m,oi""lirIg inlerferen"" with
t.ollle. TIle aUuh",ent ill e...il)' re­
moved. tneinl the t..ttor for othet
ol'trationl. The,....UISI UM of thitl
unit i. In eonne<:lion ..ith oeal _t
epplie..tlon,

Th. 10uH"he<:1 trafler mounted
po..er-dr!ven hroom ill a elooe _
ond eboi•• tor .11 , ..""ping ~o,..
menta.

'fhe tou .....h..,l tr.Her mounted
tnetion-driven hroom i. app....."tl)'
1_ popular Ih." the power_driven
IrPM.

T", _'" ~..I I ,••••w .......
_ .1............ '..~. ' d .101.'_
wi•••••n Ia••'" , 01. n. b_m
...... IoIl ... ~ "' 01 ..II•• c ••I••... •_k.... C-O<, " 'd b.
• tho _ .. "D b loocl I ",
,~ _ _i <1. oa' ,•
" .. f •••_.i oJ_ .d)."'_" I"
...!'i.b" ._.,•• _ It ...........1_'. 'roo c....~I _.,•••It .
to ,h••1."' •• Iof~

Th. ,~ ~,II...... ,,_ .f ........i ....
.... .. f.II "

T'" Ion ~"-. ~"''''' ,.... .. ...
(!"I <01. "'-II _.D"~ •••0'
Ia n , _ , , 10..1...I, _ I aI , INa ••••
.....~ ~I ......

1M 1__ , "" (!,,'.'
.....) 1tI "'001 •• I..... p••~'
"'.u•." __1 1 " .."" •• I.·
d••••i.t ' 11.. _.i....

Th. ..10.. , ' ..c'" " ...
......... (~I "I), ). _ ...
• 1 ........ ,.~•••" ."~ ."iva 1 ;0""

T."~o--Oil .,..... ]

Oil auppl)' tank, eovered _ wide
....Ie of ••paeitifil. General prae­
tice mdiealce liul. p.dorenee .... to
type or mount for tb. gNlOP hetw..,,,
8OO_p11on and 1200-1&1Ion ".pad•.v.
Thero itI a dellni," t""nd toward
truek mounting of tanb raorinr
from 12(IO'1.l1on to 2OlJO.p11on
eapeeit.\'.

The lO,OOll-JaUon to 14,0000gallon
.ap.dty oil elo.age tanu are Dot
goner.lI)' ulOll, due ~.h.pa to tbe
...... 01 _urlnll' meterial dellveri..
.. n~ed. I'reaenl tr.nspo'U1tion
dilllenlti.. will no doubt eneon..~
I ",turn to th" e••l)' preetic. <If road
oil end uplllit Ilo"Il~_

The 700 to 10llll-goJlon u~itJ"

t ....ek 'Munt..:! tanb with Iprlnltlen
.... not e"'t~nfJi"ely ,lad, but .ra
p.elerred to th. tniler ",ounte;;!
tent.; Ilf tho Mmo o.Ipaelty. The
t ....,,1r motlot.d un;~ of IpproIj•

C"lijornln HlgbwlfyJ " ..d Public WorJu /.....1__' "") IT.....n.,.."'.]



.,..u....

Tho J I Ia•••_lt~ ..__..
_ ~ ~.,.; aI _I
_ ,~•• l,lIOCI ..~ __ .

The ODe .ad otI,..hall 10 1"'0.(0<1
IlIlPllCil7 da.p 1.....11: ill the DOli
widely uMd true:1I OIl hllb...)' ..ioo·
............. The IInlt ill .-. 117
t........... 011 all lyptl ..t _,nt _
othrr a ... brid~ e,"" r.... halllinr
....naL It ill IikrwiM -.:I ioo tow·
in, lipl blade vad.... 41"1lp, road
..inla;Hr&, .....il' ulr.i_......
....lIillr tlo. liIlIl d-t)'" atraipt bladt
_'" p1_. • ...i•• ie:1 ....._tIl
."" all i'ftalld ..on:.n.. _ .... -",.If 10 1_'M

...poa".. "I W .. wideb" -.I ioo

............_ af .fd:T &, .•
__ "-;'1 ...b or _portactI.tI

... "" -..trvdeil ....ily.
III -..ill aor.titiel '" liaitrod __

!orr ot tII_ .. 1Illl-t.. d_p Irud<Jo
ha... boeP t-..l deoIroble ",iIM. Jw>.
••_ .... _ito ... rrqllirtd r....
..__tal opIlnl""'. or llory
CIB ..., "" ,,",lid ....dilJ' ".". "",.
o:idt __ ...~drd ror oIidol ....
.....&1, dl.' '1101 lo'1'" __ gal_
ia«. Ap II11y th.i••...-;I7.nd
10<1 11'.. to. IlIl«llloe oprntio...
O<II i~h th.i. lock or .d.pt.bilit)'
10 ,nlu m.illllOllbH.

On .11............tal ......It Ih. !ou.­
",10...1 drin tro",lr, t",,, t .. hn.I....
e']IIorlly ....ilh dump body ill ......l1y
f.....rtd ..ver the t ....·wlor.l drive ..r
d",ll.. "1 llia. They .... aJ./l
I"ltahln f kiwi". I"dinl onill
...d Ihe I..U01...l1.oti.... ..t lIIa;o*
........ ",at.rt.ll. WhrrIl .
• .....1 II ..f no DMqu""""' the t"'...
...hllO'l drive I rllo "';11 mer!. an ....
qnl ........u..

.'."1111 ..

...."II...

.......,. ..

~

TIl. _h.alf 10 lbree.-ton.rt.. loll
u~ 1ioodJ"....hilr ..et"'J" ........... t....
olI....lde•. .--Iaide IlDd 1nI~ ..~
.,.;,,1 1.0 til", PHi.. Statro, ill
_ u"'IIII,,17 ~ in the ...
lIl..Ilninr .."'... the onll and
one-hair 10 1 1011 e.pocily dump
lruek 'ppol'<!lIllr ..~tIl rell.nl d...
mandL

n •• _ ",.. , _ ....~1Il .
_ ..;.••it ,:_ .. ,ioool .............~I_ _Itow _
.... _l.la~ ,.. _ 1."",
....~...I...... _ .. -.

no. "'._100__... ha.... _--_..... _._-_0{ __ 1ho. •
_ ...... __ of .~

.Doo __._ot, II ....•

..- _ 0{ _ "'" II -..1<.

."" _lao _ .. -.... ..........

m.uely looo-,alioa .,...,.eily io Ibe
m".1 POPIlIa~ 01.. tOf' I.........ltrill'

".., ropwtill, ....-... ~ral.17
tuo. u.e !,S III' to 50 ILP. trsek­
Iaytq Iype kvlor W...... u ,.;pI
10 l!.fool Wade .....,. t... Ibt
..iDw..._ of~ ,",~el aDd
e~ _II: .01 f ". Tloe Ollil ;­
... adaptaWe 10 -.;,,1..""_ of
olltod ...-1_ .. well u II" 'deo­
..........ido ltIadin.. TItt ........
..~ ot tJoa ollil aft ,.... It.,.
IetaI. ..til.....

A trulor of .ppnn-tt1y 010
II P witb 10.t_ loladr ......... _
1ft lit........ or rewti.,. ..u.tuaace.
Tnlrton lip W 10 IU'. witlo 12 10 H.
tool blad. WftOl -.:led -.:I
eholte t. aaillttaUtll of NrUI
.....t., ,-ibly dIM I.. tIwol. adapt-
• bUiI7 to _ruttioD wort ...liItII
100\ ""'lol,,*, u 1II'.iD.~ GUilL

WllHl IJ'JIII '.Ulo.. of t:i I.. 50
H.P. 10...1111 u elpl to I~tool blade
...-..I.. h...... p",",tD ..Iiot.....
t .. .,. f ..r 1..~.I.., ....7 1II"nltn.n«
Oil both II'<!.t'" ..,d IInl...ted ....._
fae... Till. po.t1e"I•• oombinui..n
i, more .d.pt.ble to lill'Iot ...ork
...lIere Ir..tive OOIIdhlnna .... rn.....
•.ble. The ...b~l I)']le trUI01' io par.
tleula.ly .ulted to Ibe o""ntion 01
t.riolll .tt.ehmrnto ...eh .. the
tPOIlt-elid loedr., b..i8u. \ratto.
dritrn ro•• .,. ."'«pe••1Id en.

Th. kvll:·laym, I,.,.. IrUt 01
40 10" !l.P .... ~.,. popul... TIle
l.~ a- Mfmpped ...ith '"llr ..
bvJI............ -.ott dleirlll in alidt
.-.-a1 &Dd andin. ...orlt. ...,...
flatly ..be... lrooetloll 10..... Tlor7
.100 perlo.. e:owptioooally .elI Do
_ltIa.tiooI ...1tJO '-dial .ttadro­
_ta. ne ol() H.J'......, ill IM_1
...wel,r -.l .. ~...,. ..illl,..
........ertr._.. - ....--. . .. .. . ._......_-_u._u..~_",_- ...- -Tho_~ "'... _ --.. .... ...._.._.. , -___1__ --Tloo ~.~ _.
...._d __.. ,... _ _~Otal.. .".._"""""- ... --'oo-.u. ,.. _ .. _ ....._,-
...... - I' ...._ ..... _ .... ..- .._ .._c....

. --- .........­

...:.::. ......\010 ,. UN , _



__ 01)0 ."" _Ill h , ...., • !'I
H' 1,_ ; ,.... Tho
eM _ lHo ., __ ..;'h ,,'.b.-

~I"""...

~'.lIfl...
_._ _U4 WI 114 H-- ,----..__ u.. .-

..:::=.~o:- u. ._
_ .. .. "" WI-,_.-----_ .., .."....
0-......,. too .-at U,-au...

P"CnpUN.I ....~ ..lli.1 lillie
~ _ th ,-..I u.a. ef
~I ....... ".. f u.aa-
..~ gil _mol !lie pal'-
twtiu IUI;~ .1l'todftI __
.weI "e.....tlal'

TIle to.1I.1 ...HIaI( ~fovW

..... "'PMiU' Up IoodJ" Inlet ia
-' ... pall'lll IlllIt Ia III ~k
.aDd l(01l!'II.iIl F'>"P of SIAI-. TbiG
....nieulu ... 'I ........t ...._eDded
e!ae'oo'be.... The 0•••M ooe-kill 10
' ..o-too e.pae'IY d""'p lraek ia te.
yond by th. re..in;ng ,..,poning
.,Mcia.

The vqrl.bl. lwo·bl.ad....i"w"er
j,o Ill...t oomlllo,,11 IlIIl!d on lMiote­
.....nee o( unt.....ted enllhed rocll or
rruel..,rf.cu,.. It..... ill eonlll>od
..wnly to lh. ('.aml SU\.tle haria,
• <!Oalide••"" .1leq<I o( _t.....ted
rod< Ol" .n'l'll Rrl...eiq"

&uJ1 pon.ohl. hil..;.- .is_
.re t"TONd ill all ....' ge l'eei!c .....
K"""I&;" Sua.. nia •••1 Uo4i­
ate WI ill 1M bllter t_ ....
....tclI ..Ieria! iI .tIlcr blade .i:o;eoI
.. Pl'rdo.aeood rroM •• " I-OW UHl ...............N .-.

.-led by tluI P.a&o Orvap of
Suteo for _ ia ell tn._I wort..
TIIia ....i~t '".~ _
lINd u, otIlcr .......

La,...e d..p tnlcu ..... .-­
-..led ...u, by I'" Pacitle &lid
aDd Mo...1&UI St.t.. '"'" _ aDd
.........If 10 1 paeity d....p

lrudl: ia .ore popalar ia all other
.I'CU. Tb.. _ of u...,. tnl<:b
III&J" ... due, ia part, ... tll.e __
lity of ,uiiiw., the b_...,. tnlCU
...lIm 1101 reqaired (0. mow remOTa!
~..

Fo. I...diol opentio... the Paci1ie
end )l0\lD1& n SUI... pro.. tM
I",orer ""oT.1 nth.. IhaD the "'.
eban;«l Ioood.n IIHd in lhe other
Ioaaliu..

....11.....

.'flU....--- ." H •_. "",..--.........- ". - .--.-, ......-- ._~ ,. .------_._.--_...... -•• • • ,.

Control of Roadside

Vegetation to Reduce
Fire H.lIrd•

Tb b", of _noiIta. ....\Mon tloc
d.,... ...... 01 tl oil. PO..' !

~ It .. "" - ..~...-itt
'" _ ill dry '"* 't._
...t _ witll....... '"""
lIocft II u..,.. ~ of ....
...~ ud ,...... llill'"
d i"..... fII"OCI_. Le', k
W, _1«1alo • ..u.we t -"
an _,.. ~_.-t..,. ...
...,. f_ 81&101 "-"t fit -,
__DIM of ttl Ii.~.......
eIolwaa. _,.. tlult __ 100

....I • IN buard .'Ibn wlom
""""....... rr-tb ... t-t.--tly
.. openuor'••~ Otbr IYJH!lI
an __Iy 10 _ ill • ......, open_
~ u,Toloin, ..... 1,1)00 ..il. o(........

IInder ~e...J .....dition. in Cali.
fornl.a di-.l oil .. tbe IDOIt ..tiafu·
lory ",.wial Ih.t ho. been fOllnd for
..... ia eIlnlrol or rwdliJe vopUtion
It Ie cconomk.l In tlrlt 1 .nd .p.
pliullo... In ..... wb liv...toclr
...w".. II • p...:Jorainant t"dn.try,
thH'C d '10 )lO*ibilil1 of p<>ieonln~

dOf:l< whiol! t ...,...I&.1oot: the higbw.y
or io p.astared on adjoinin.g I.andL
!>uriBe it••ppIMlo.lion, all IlI.due!lu.
llnI 10 """faUln Of" ~\Ilpment d....el.
~ ....... or. lIitlhd~ of ;oRa",.
..bililY.

It iI (elt that • ,_Ie" d_ of
-...ration bct_ the propcn.r
...-..en til" flPll'>llOn lI>e rn...,..",
of mp....y... _ 10 be d~red.

T.UCKa GCN'II"~,.... , _-100- ., -. ,__ .---. __. -.1_ ..._;0,. _ .. ____._ Hol W
........_ .. v__.. __ ................_ ... •• t__
Tho __...... __1 __

wi......__ Tho oM"""",,, ...

_ , .1"" with ....... 01_Tho._....... __ __
__ .. I__ I ~n_

I" w".h. Tho _. _w lHo _
_., .. _ 1eIo' .,_ ....loh ....
...1........ with _ 0)'''' _ •• -
...................1~1 _ wloloh _ ...
"""" .... 1.11 h aI Tho
.., .f 'ho ._ """.- ....
,...•••'-0 ..... 'ao ""1... Uoo Iooilh.
wl.h __ .-...... Tho ._....
.....h.~l " h Ilc l. __
.,....I'h 1 I. , ...

C"/;jo ..,,i<l HigbwllYJ ""d Public Work" ("'1-I~.' '''') ITw.n·7-..~uJ



Bid. and Award. 01 Highway (onlract. lor April and May
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State 01 Californ.a
EARL WARREN, Governor

Department of Public Works

CHARLES H. PURCELL, Director of Public Works

A. H. HENDERSON, Anl"..n! DlrltdOf

HIGHW4Y 00M:Mtl810lf [TZMPORA.R.Y]

OOllOO1'l II. O,UU...."'D. CIoaJnu,.
3mB. DORio lilA'" III':rrl(l:fI

)l[88 IIY.I.I>N loIA<.'GRl>GOn
n:rlNR l!OOGGl!<8

WlI.I.!")l B\\'IlIGEIlT

C __cDcIVm",c"CN",'C'",NC"CNCW",'C'c',--

OEO. T. lIlcCllr. lllo.. m.b....r F.....l_
FRr:D 1. CRnUl, 8"', Hl.d...., I!)ocl__

,. G. i1TA.'1DLET. '_..I "oolOl&" .:..ol....
KIGHARD II. WILIION. osc. .t»I'! .

T. l:. lIT.t...,"",s, 11.._10 .... R_otto I':".lo_
R. :ll. GlLLI8. o-oorwtlooo Il..J.....

T. II. m:SI'II. 11,10'-_ EIof\aMr
r, W. PAI<II0R8T, JlfIdo-t x.t....

L.. V. CAlll'm:LJ. EcIrl '" <:I,.. ....~u.. I'..jo<ta
R.II. 8T...u "r.n. __~

1. W. VICKll>:Y, ",.,...04 l!of<Q'~....
E. R. 1lI0011'll\. 00• ..-

I'R,O.!'(K 0. llAU"OUR, 8.......'.... RIP' of 1'.... ~.

OIUIUCT U<OINEEIU

A. X. NA'II. DIot>kl T, R....l<.o
" W. 1I1081:1,WOOD, DioLtI« n, Tloddl...

GUAIILf;S II. WIIITlIOIU:. DIott1« Ill. 3[• .,....11..
JNO- H. IIKt:GGlJ. DIotri« IV, 80. "._
I. II. G11180S. DiaI_ '", au I.... Db"'..

JII. T. lJCOTT. DIolrict VI, ,_
8. v. rollTI:I.YOlJ,.oIotrict I'll, I... A.fOI_

Y.. Q. 8lJl.I.IV.I."·, no.._ nil.•• llon....,..
8, W. LOWO.:''l (.I.cWocl. .oIot_ IX, bloloop

PAUl. 0, HAUI)JX(l. IHolritt X. II,odo-_
J:. l'l. WAl......CE, Olo<ri<l XI, ••~

1I0W.l.RO C. WOOD, A<n.. II.,... _ ... ____
OO.....ood 11&1, c.....I_ ... .1.,'_ HrioOo..

MORGAN KEATON, D"puty Di,ector

DIVISION 0'" WATER RJ:80VROES--
Imw&JtD HVAn, lluo.. r.,..s._. 0.",1.11)1._

... 0, r:O)lO:<lITO:S. 0..0" 1ft Ck'P w....
__ la_lo.n...

lIAROW ro,,"'Xu:SO. Dopo" 10 Ck'P w.... R.....
W. II. 1I0Ulv.8. "'po,,' , '" 0._

G. II. JOS£ll.. noM Oooo'N1 &Ild _

OOltr>DN T.AXDY.R. A_Iloo, w.... Dlolri.,loo
III'HX(:v.R Rl;HROUGIlIl, .1.'_

H. llEARANOKE, "<tIoc ,,__ A-..••

DIVISION OF ARClHITEOTttlUl

A.'lIlOX BOYD, '"'' AI'<~h...
W. K. OJu)<IEU!. AaoWu' , ..,. Al'doh M.I " ..l..

P. T. I'OAGI'J, .-... 8..,. Al'doh.... 1)00'" P1"oIaf:

HEADOU"IITr.,.,

II. w. O"IAI'r~'l. llo~ .. A....I' ' 0 .." .
D. 0. Wlu...m'T,~ 8<.- , r I .

CAHJ..l.'TO:Y !'lr.ROO:S. 80__101..~, Wri,..
J. W. DIl'l'TOII, Prl~ 000oI 1_

W. II. HOOKINOllAJoI., Pol....-l "'_ 1 .. Doe<ri<ol".,..s._
0. &. 11.:1<0. 1I.....,,1oI... 1:"'_.... of _141oo~

IDIVISION OF OONTlU.0T8 AND RIGHTS O:rW.A.Y

C. 0. O...."U-:TO:s. Ck",t
.'RA.'lX B. Dt;RKIl'~ .. ,.......,
0. It. )I()1o,"l'(lOlofl:RY, ,In••••,

HOJl.I'.In' I!:. RIT.O, AI"""'''
FHAXCIII J. c.o.U.ll., A'_

..... ..- ......._.,••,m N' ' ...-'..,_..__ ....... • .... flO "".



CALIFORNIA
STATE HIGHWAY SYSTEM

,_._.._-
O;yIOI f HI...w.~.

P.o. 1..,
a.-...... ,.. e.III..~I.

R.t.", P_'." (l~.... '"d

•
•

+

F•
SC,t,U IN "lIL[S

•

•
•
•

--- -',

"",

-"-"


