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$29/425/000 Decrease Estimated in
Highway Funds of Next Biennium Due
To Rationing and Loss of Federal Aid

...1 buIlget or fI ,960,000 <>I
Yederal .id. 1-100,000 for
teeder ro.ds end $991,000
to••nUfl'lo high"",...

1·"....,U J",illl& oml that
uO IIrKO ~ \I to higb ....y
proj""t11 """ be plnned
ro. e<lIlIUUOtion d\le 10 reo
.Iri"'i..... impoeed by Ibe
Fed..,..j OO'"8tIfJltnl ,.hi.),
,,,,,,Wbit biJhW1l}' ''','''In..,.
lion thaI ill not ,11"""lly
-enliel 10 Ibe elrort
Ind ..-bOob reqni I>p......aI
ot lbe Army .00 tI,. Pub·
lie 1I0.dl Adminialrallon
to...11 jobi ....Iing In n.
~ of 11,000. Il e aa i d
Ihat lh. SUIte "';H haye to
""n6". i 10 e I r alm,",1 en_
tirely 10 ....'nl...ame work
."d re<'O<>ditioning of high.
"-.YO~ by.,..__h-e
lrar&d... to .... r .00i'·ili....

TIt.O..." <:o:I1I"1'il ,,0:('........

In • lUII'm on' 1·" 11
..id: "While for the 1~1

"'oMho Ind I~ Ihe l'.....nt
lin... lbe OaIif"",,,, Dlyi.
lim, of Iligb""Y' b.. a-n
e"lIq-ed iD tbe e,_
o""';I."elio" p"'Cram fo.
.".... I"d dde"lt roed,
t1nl»ttd I I ... '" 1 eDtirely
.ilh "bolenl fUl,d., th.
rubber I ~".tl~'. Ir-!
limiution "" ,I ,,,,minen!
ralioning <>l g,.,lli". hne
~oed high ....y lrallle 10
Ihe poiol ,..he", ...........
hom the II" ''''' • dell·
oil.d)· on the det........

"Trdlle ~lInll om the
Stll. 11iJ1h.....l' S}..tem rD.

July, 19-12. ,..hen _pared to th_
of July, 19~1. 1h.......J In "'(""*Ile
d""""",,, in total 10"Illle volu...e "t 11,1
per .enl .i,h I mui ... ",n of 5:i pcr
.ent deo<:realt .........ded On 00' inke­
",lie ......Ie.

.. AI tb.....e I;,ne 'here h,,·. hem
,.,netll.l t.lfIle ;o.r.l <In ~rtain

111"';110 ...h;"b f."d of ...n....._
(0)0,,...... _ If

SM.700.000

lM.700,000"

000,000

eetiool for m.jor e'ly Itffi:ta and •
like 11Im for 8U", bigh ....~ ..ithin
e'ti~, • 101.1 ot 111.2B3~-'iOO,..ill 18...
143,416,500 f.... up....dir."... by tl..
Diyiaion of Higb""Y' f.....<In''n;ol ..l·
lion, -..truelion. maimen,n"", ,,,d
.u <>thor funelion..

Durin,: the r>e>:t bi.nniu", Ihe SlIle
..ill he dep..ived or n'mnlJ ~-..le..l
aid fundi" rep.--nled in the JII'8"

• L oIed....;." ef
.1, 11_. , ••;'OoL

Alloution 01 Hi,,"1OIY Fu"d. R,<,omm."d.d

The foUowUir I'ftOlIlmeIId.eliolll for d1at.ributlon
of tbo Hth·MIll lbcaI y..-. hlrbw.y tunelo were
mede lO the Bilhw..,. Comminion b,. ale.te Kith....,.
Ellfl:aeer C. B. Purcell:

Ertim&t.ed. ReYlnu"
I. au Tu: ._____ _ ue,lM,OOO
2. Jlolor Vehicle r.. 7,.clO,OOO
So UMrueITlLJ:(DI_l) __ 2,068,000
•. C.........n Peel ._____ 100,000
B. Peder&! Aid .,

Total _

AUocaLion
1. Admialltnltlon •• fS,9S4.UO
2. TnIlk: Enctneeri.... and

apodal 1.....tIptiolll 330,000
So IllLinte........ • ••• 19,HH.,0D0

GellOr&! ••'19,O~,000

Carquinu
& Antiocb
Bridge! __ lWl,ooo

., Hlfl'h_r Plennint Bar·
ve,. _. _

0, ~Jor Oil,.lllnece---¥.o;
pi tell: aUocetion __ 0,Ml,7lWl

6. Oit,. %.¢ tor 81e.te Hip.
-JI . 5,8'1,7&0

7....11 ocher tuncliolll (Re­
coudlUonlnfl', re, U r·
faciDC', Improvement,
ODC"fneerllli", ria'ht or
_,., J0 1n t bllb....,.
didrie"', nile,..,. Illel
oonIi1\&1l""") 19,848,SlWl

G!ITI ....tu> .....·K>/c..
E.tim.led re~m_ t<>r the ne,.-I

biennium, f'u"""n ~ed. 10m b.e
.pl'....,.-imalely $5-1,700,000. S"hlra.l.
ing 15,641,150 of ....,.." ll"'l 1aJ! 111<>-

D tJY. W lin ."d guo­
line rUiooi"ll' aDd
It. 1_ of ~'f<l,",l

• id fllno4, Californi. in
tbe ..en biennial ptciQd
may be _f,..,nltd .Itb •
ollnnkqoe in Stue bill-II..'&)'

........"".. approai"""ing all
biab u 00 p<"r ..nt, SlAte
U",b"'1 Enll''''OU C. ll.
]'""",11 ha. i"roMlloo the
Califo...,i. m,d, ....)' Com_
mieolon.

]''''0.11 lubmittM to the
Commw.ion an ...imate ori"""",. for th. 9~tMJol;th

~.l y......... ieb '" m,­
4tSllOO Ie .. Ib,,, tl,.
am"",,' in Ihf pro. e" t
b"d~.

...rom the Indieatod d._
eli... In lnollle ."d wltb
the benefit of tb. uperi
"n..., of 1./'" rationi,,¥ in
~.t.r" Stateo,. Pu_1I <&tl_
m.ttl] that ..llhin a tnt
0'01,\11 .. the now nopldl1
(I ...linl,,~ II"" In ~t ...

"'iIl be J_ thn l..t ,. r',
b," 3,'j to :;0 ret"..."t. n.
...... " .....,. <lr th_ eotimateo
..... ""'11 .......1 It.v the '001,1Ia. ,b. Oe<obor, 1912. It..
In apporti"nmelll. whieh
hat! been p....I;OIM WQ,,1d
be IS I""r ""m 1_ tha..
Ih.t ~r netob ••. 19-11.
ulounl,,1 to 15.8 ~e <enl
,~

I'llffilll .timAkd Iht.~

Ihe Dl't\lkm of HJth....,..
will bve ror upend;I,,",
OIl Stale hleh....JI outside
of moot]lOTat.ed. citi.. the
sum ot $43,418,liOO .. compa.-.d. 10
$73,841,liOO for the ..me )l1U'poeet
proyjdfll ror In Ih, cnrnnt b1tl1nial.."',
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Vegetative Slope Protection on
Access Road Cuts and Fills

By L. S. MANNING, Asst. Resident Engineer

TIlE pri"eipl... or veg.w;'~p....
\.ection of higb"l}" cut and fill
olOPM> G11llinfd in a" ..tiel,

by ll. D. Do ~n tbe 11.,.. 1942,
",""e of "California lIigt1 ).. and
l"v.bri. Worb" mag..i" being
applied t<> MveQ lDi.litary _ .-I
.....traeto DOW undNway or ..-.:>111
_plet«! in MODI~ County, n...
triet v, Di..;.;.", of Higbwaya.

Due 10 the tact thol...,..,. lin~ data
iI nailahle I't'pl'diog the toll of
1101'& ....ioa l!ODtroI, an atwnpt Us
bem made in Diltriel V to ....".\;""'.
.... ......n: io ...latioo to othu """t.....t
opontionll and to determine the moo!
~tW" melhod. t<> uoe. S"""ilI.,.­
tionl ",veriol the nri<Mu, ro"lraela
ditr.~ alip.Ur .. to \" basi. of
_pm_lion to the Coolraotor.

~".. 1ITIl1M'ED

All ~ifle'liQ'" """lai,,"'" the pro­
.itM»l thaI Ilop'" be left. in • rough.
.1\iId condition with an allow.hl.
vadation from the 1)1 .... of !lot mo....
th.n oll.·holl fool.
Wh~...ve. I.....limin..,. invOlltip.

tlon dilltl~ ~ lik.lihood of •...,.;00,
IOptOil wal .tripped a"d otoekpiled.
Thil wu I.t... 1"reId On olopeo 10 •
w.pth of fron, lh ..... 10 fou. illM...

and .... u..,1l -.led willi ,..1....
~ era- .~ 1II~ rat~ or '"'" pound
l)l'r 300 "'111.I'" 'Ml-

St.......... tbet .pplied .t tile ...te
of three tonIl per ..,.. anti punolled
into tile ooil ith Il>o~L COIII"",n:ial
f~"i1ilOl" IprHd on llt_ .ut
010,* ...be.~, it! lk jl1dgntel,~ of the
Ellgi~., lI.e ....il.bl. IOptOil ....
nM nftleiellllT t.rtile 10 IUl'pOrt llOOd
planl @'l"O"I'Ih.

Fill olope I_tmerlt totllioted of
~inll' aowl IpplTlll11' " ..... to n."
JIll 010"",, on d.rte tonlra.tll near
Caltroville. Rid p.i.... for ,M. worlc
...,... ~UHl, 410,08 'Ull\ 410.10 peT
oqu..... y.rd, ho"'.'..... let".1 00It
provNl to tHl only ullom 410.0.1 pl"
8<lU.'" y.rd ror lbl op~rltion.

....,O~·C08'f O'rrQo:.'OcDI

On two """uaetl, wl*'il "'''"
s'ripped, ltoelrl,ilNl, ""t Ilo"",,ro,.h.
.noo a"d lopooil Ipre&<! 0".' ,h.
.10,,",,; tolllpel,...'lon boinll: 011 ,h.
b...i. or 1'0o\lI,..,. neavat.ion. 8101"
....,.;011 prot"",iou on Ih_ eontn.etl
"""",illed only of ~iuJ[ anti apl'ly.
ing IItn.... Rid pTi_ ...... to.OII.nd
to.l0 per aqu.... ,.ard, ..hil. lemol
coou ......, ""mpanhl. to /Ill .tope
u-eo.tm...., .t abonl $0.03 per aqn......
ran;!.

On live otlter ....m ...to an ''''''on
proteeti<>o. item provided tor the
l"O\lghen.ing of .ut 0I0pe&, 'ha remov.1
of topaooil from al..,kl'il..., drittillll'
to""",il 0"", 010",,", the _Iiug Ind
applicotion or .1...... Stripping and
.toeirpiling of to""",il wu paid fOT ..
roadw.yex••vation.

Did pri.... on tbe Eroooion Pro,"­
"0" Item we.. 10.12, $0.15, 10.20 and
10.30 per aqll.re y.rd. ,\'11101 IlOI!a,
ho..'.'·... hllv. been f..,,,,, 10,07 10
$0.09 per oquar.. yard d.pendi"g on
I~••momll of band ...oelr ""'I"irtd in
roll~h."in@' out a10pell.

Top.oil import«l at th_ 10-
~li""" wb~ I.,..) "",1I'rial ..... DO{
""l'I'Iei""t 10 oo~.r tho .10,,",," Bid
p~i""" .......... 10:71) ."d 11.50 per
.ublo Tan;!. ineludi"ll tb.....diu@'.
ll.uli""" Ind Ip_ding. A 0 t u 01
l!<IIto or 'b" O""..tiOD ..... not ..
1M Ivaillbl•. On "..., .0Dt.a.t,
... h C'Onoido••bl.. LlII"u.nl of llllt.ro., ot u .."atloo ..... ~
...,.. Ibo dredged ...'ori.l. Ti.h in
hnmll" .... nlld .. 10J*lil .... lb.
Iboro~b·nll Ito""" and al otbu 10­
ootiona wh.... Iho to\*);1 ..... inonfll·
.ient. lI,thi, ]'II'Oe'Idu ...... bolh of tho
problellll rel.tinll' 10 di.PMal or
dredgtd ....1.ri.1 and ohlaininJ lOp­
""il tOl' llll .Iopoo ....... ool.ed.

[T.....J



.. n""" 1"aOO1%lt:1lI!

tn K"""ral, the fnllowi"K 1W:11",,11
..'..... llOO\l:

.AJo e~u.v.lion I'r<>g..-:!, IOpolOil
""triciellt 10 CO'-"" the ",01"'" Wall
OlOttpiJed in "find",_ ",oj] ....,,)'
from ""","ru",i<ln 0""....1;0".. Thi,
.... """'Ull'lish<d by the lU8 of "
Ul!lt()l' grader or bulldo..,.., Srna.ll
beneh... parlllel to tho roAd""" were
ldt in tbe eut ala!"," by grading
equipment. IllU. providing a rough.
ffled .u.t.... upon whieb 1.6 pI""" tho
tOJ>llOil.

,\fte.. oil mil: gUIW', were earn·
plett!<!, the top of Il"l"'" were rounded,
.,,01 tOpo!Oil removed (mOl w;n,I",...
by ",otor grader. Tbi. materi"l w..
th." drifted do.." over tho t.... of
the out.. no"d labor wOO principally
uMd to re.l<. Il," lOll .,,01 o(unplne the
cove'l .UhOUlll, "". oontractor ......
II<Irlll< to" [,",g I,iant pulled by
.h"in, fro'" 1100"" and bel".. to m",'.
tl," butt of lopol(>il f.rt1le' ,10'" Il,.
11I01'". Thill rooulted in .. IlUbsantial
reduction In labor _\.0.

ComPl'cted lu't..... 1.(1 by olo,,"
roundlllQ" operatloo we", l".,..ned
.'ilh " llelrlfl ..., tlmo P""PVilll !he
""il ror _li"lI'. Slough. wlli"b rolled
10 tl,~ jt"UtlU o;!urin« Ihe P~lI:IIt or
1011«lii I'i"k.,o;l up by h.no;! anti
~.uleJ y.

..,.. Al<CllOllIJl

n.l... of ~'r ~ pl-t .t l!Il!
'OJ' nf 010_ broll." up.•"o;! r-l
to. line ot III'''' ho opl'Mll 'I e'"ftlly
ov.. ti,e ",01''' .-\ -.,ul lin" or
m"o pu""heJ o. , ......,0;1 t.lIe m ....

lulo Ih~ loooe \J)1..,i1 w1I1, ,bov,,1ll "I
.ppr<;1h".tely o"e lo<A illle••ak, the
obj"", being \J) "".bor 'b" It...... and
tie the UIJe\lmpa.t.od 10P'OiI IOCf:lher.
nalf of the ,,1k>\tIld (IUaolll,. of~
WIIB ilOWOO befo... Ibo .tr......... "p,
,,1i..1, .fter "'hi"" tbe ""mainl!or ..'u
pl"<>ed. i" onler to 1M""" .n ev""
"and or 1\""-

Oil .n e<lot....ra, IJI_ .-. out..
.ide of "ul and fill alo~ ..hieb """'"'
.ubj"", to ......"'" ..." ... _led ..ith
.....\.ern r,." lIT_ or barle,. .lId ~id

ror .. e:rtra "·<lrk. 8ee<I ..... "",'M'fd
by h.nd or hol'l8 drawn .ulti ..."on.
Sin... IJI .... projee\l will be ""mplHfd
dur'lIlf the oonililsr ...iuy -n, il
...., hi/(hl}' d"",i...bl" 10 obtain. q......
protec'i~" e<lnr, thia ...... -..­
plbbed by 1JI0 .Wli"I"'" of """'meT_
.,..1 r..-ti[;""" ..here n-.-y.

llOlL l.Olll!ll3 OO"11OOU.A:U

From olw.r<ati..... mad" '0 Dietriet
V Oil ""I",.'m""tal pI<»o ....r Saru.
BIIrbnn. .nd .....-II OIl "oxm..",- in
Monle""J' Counl,y. it ••,idml lhat
""ru'll IIIOdilItarlolII in leehnilJ....
IIl.IJ' be made. I'SlIlting in ....nUll(
(If ""* to Ih" Sl.te for ef'08ion """lro!.

It h.. been fo"nd Iha' • eo...... or
v"'lI"'!'.tlon oIl'en lbe _ praeliul
_ ... or _trol!inlf toil II-... from
hljl'hway eIIt and lIlI olopea, anti Lhat
• blanlret or tor-it ia o-.ry fo.
th" ..tabliab_l of .0 deet'v•
........th of ~Iion. All tJo,,", IOOln·
]l(IMd of _teriaJ ..-hkh ....,. erode,
Ih......r......, .h<>Uk! be d.iIrn"" for lOp"
toil.,.,.,.•• wlth proviPoN for • gen.
.rou. AfI1O)unl to be at.ipp"" a,OI1

.~kpiled bet""' ue-vaUoII. AUJ'
u_ ~ 1,,,,",11)' be ..-l for
torminl in~i"l diteh, berma, OJ'
in thct de...lop..e"~ or I...nuli..... at
IJI. fI\(h of Ilopet.

TIte adoq""I" f'O<I,Il\winc ot eol
tJopeo _~ or _I'*ted, \If"

higbl)' l",pe"iG"" .... l"rial ill moet
i",portenl in ordu 10 b~ lip 1M
oIippac<! plen<! ..hleh OIht..iooe ....,wd
uill, ,.ultinl in l.- or 11K topeol.l
1011" d ...ina ...in.... ni... ,."" u·
...""don of om.11 beneh. r...... 4 to
ti Ind>ea In d.pth at inltl'VAh ot ono
fOOl duri"Sl tha proc__ or oon_
.ion io a ..,Ialivtly _1 ....ue. \.0 ....
""",pi"'" by the ... ot a hul1doat. o',....

........"L A>'PLIC~TIO"

Topeojl aI>oold be .ppli"" on eot
olol"'l ...hell u ..""rJon 10 .pp.......,i­
",.I<:!y _ fool abova pro/ll" /(rade.
Allb. at., equipment e&o be heeIy
...-I tor .p dio/!' ope...'iOOI on the
olopea, and It;q tJoltl\"h mlY be
dioJ-l ot by "",,",lion equipment.
Stno bould lhen be .pplied. '!'hil
1' ".., ............1 dil,in.t advao·
l"lffJI, ""ift .mon, th_ boIna: Ihat
..h.... a proj""l • ond". """",."",io"
d"rillg lbe ....iol". D' 01''';''11: """"Iho,
p_ion io giv"o 10 Il,. ""'pee U
lOOn .. they ~.

Quite ofI trn>wth ot ver.lAlio"
may be obtoinod • ,........rli.r lb."
it Ihio work re done at. later atage
in ....not ion. fl .pp]ication or
lo"""it ill made after Ihe gutter ;" ill.
"""II .... conuder.bly in.,..,a..::d duo
10 'he ...,.,.,.ity for .. lorger propor-

(C_.......... _ .. )

Il••;~. t •• _" ~._ "' ~ ' of '." '''or ......,ft.
_"'~ ,f. "" _ ;t I I•••I••~

It, 10•••11 ~ IIIloo••d L v .
.......~ " ••1•• b ;.~ ,",''' •••••~ ,...,.

C.fijo ....i.. HlghU/..ys orod Public Worlu (0..-''''''''''1



Culvert Entrances and Headwalls
On California Highway System

ROBERT L THOMAS, Assistant Engin~er-Survevs and Plans
GEORGE A. TILTON, Jr., Assistant Construction Engineer

ForeWOfd
n... 10 'ho fo.rth'" • _IH of '~ , I••hl......... , O' • J.I., ........_t., .....lew or ••h _,.<u .

Colil l. 01..,.;•• 01 ..,'.h by , _.t II. " .., "ow I••u • .,.••_ ••,kI.. 0. ,,,.,,.. Cl p.
W_I 1 "'., __.,'n , ..4 'M ..ti..... ".II_'nl' ".., _"... 1ft 'ho A'o.,t ' ,ho _,.. ho.
I..'~~.d, t ;....---e- 'vo H,4.., " ... ,..... t. c.m.,," Cu' " , 0.__ , 0. '. c........ "o Cui·
....... In""", O' e."f...;" HI._ ," N•••m I..-"HI._.... Cui L U ond .,... I IIOY of ColIl...I•......."..."

TIIo ~. _ti lth """' of 0.41<;0000 ; 1 11. and 11••"" _ """
,h.l. 011.., ... _'.'10 "",.10••,. 01 , .......

"Go IT. e-.,.•1 Il......_.11 ~... Nol. • ft" .........

• _ 1Ioof ,•••~I •••, _

FOR the put :Ill rea.. of Cali.
fornla .ulv••t p...ti.....",pin.
oaJ d.tumin.tion of t~. lin of

.. oulvot1 oponin~ II... ~.. til. aU·
im!,ort."t .....",tilli of deoi",. Tho
.bllity of a .ulTm '0 .....y drain..g.
wat•• und•• tho bigbwl.J' hal boon
bu.d on tb••lo of <"tr.."., optni,,«
..ilb ..... lilli...ttontion to 01,,",
hydrauli<: ..nd loot.11.tion refl,...
",.,.to. Thio pr••tio., h''''eTer, h...
boo,. ","or. 0. I jUltined by the f.et
th.. t run-<ltT ord....... f.....nd
.ho.I.•0 th..t floodl ""old not be
• timllled el_Iy. Ullder .uob e()n·
dition. th little 10Ri. in ....
oo.linr to fI nll in loydrlnlie
dMign.

T~i. I•....,ti... w.. no doubt "';<16­
Ip....<1 ..nd reeognize<\ II ."e11 .t the
tim. of ...ptrlm.nto On tho flo... of
... ter through oulveru in 1!l'.!6. (I)·
n ..... poinled out t.b.at nea.ly 30
difl'••ent fonnol.. bd been pro·
pooed fOT nM in d.t......i"iol the .uo·
ott ."d ...t ......~ ~uirod !or enl·
ve.to. rn pr..tie,Ur lli! of tb_
fo""uld th••re. or !.I'Dw..te......y i•
• i",,, di ....U1' ".;t!,oot 'pporent eon·
lid.....wn of tho 1I)'<ll'1Iu1>e rrsilient,
-n!t.i.ent of roughn_ 0. tho fol'"ftl of
tho OnU'llllc~

ReeOll"llition of tbe .bo... lito.tion
i" C.lifo,."i. " ... mmul..Ied .p..,I..1
deolgDll in the PMt fo.. yM". 10.
iII....tion .nd Inquiry tll...,,,ghout the
Stole """urnin. th.....,perimenu,1
deo;p. indudi... rounded.lip, belled.
lip ontl'1ln_ or tra"litiOll throo.ll
btOU.Jhl out little enlirhi.$in« dolo

• " • ." .... In -...

..... .. .."'_ ..... at .... """ .. , ....

.~.

on theiT perfortnlnee, pt"Obahly duo
to dll'll."lty of iDiIpeotion .t the time
of n1.... i"'lIm Bo_.

With accnmnlalion of lon~r.pe­

nod ..IDfaU recordl b,. yuiou p.
0I'1IIDI1lt-.! acenei.., .nahU.... III=­
iDll,- _ ....w doterminatioll of tho
ill.wuit1'·froqutlley of "",.ott ..nd
nailabUity of Uperim.1I1:ll1 hydn.Q•
lie eulvort dol&, th, U- 11M arrived
for .....optm,. d-.lp rdllom.nto. Th..
prop.,. plaoo '0 begin \.bet.. ...fI",.
mont. of tho eulym FOpO" i. "th..
~~-

RoaDdin&', beveU"r or up di...
tho ",t.._ in llimOIl an1' ,. will
111....- ....pacity of tb. eulnt1 for
"'..,.du~ eOllditio,,-...II,th.r Oll~
lot t. frIO or IUbm....«*!; ...1I.tber
• lope '" .boYo 0' below mlle.l:

.hotber 10-r-r flood JUI 11.110 th..

."Iaace <Illlb&lonaed d.....>or th..
lOO-yar flood fllIa tho pIpe throq:h­
.....t with boa<! .t "II~ (bo.Ia...-t
du~).

Und.,. conditiolll of boJoncod do·
"'I'll and at'""" 'I.lI&nt"1', th, ntnndod.
lip onlnJloo will maintoin tbo ..­
mean Y1Iloclt1'" luser bud, th, tl.
foci of .hkIt Ia to "'I~ ...Iocit,.
distribulion withIn tho aectinn b1
&octIlontl.... tho etUnnt 010... tho
wetted perim.te....d ...tltc:in( oon·
...ntration .t IlMltor, thu .'-tin.
III.. IICO\l' ofI'm ..t olltllt.

J'l.oltlld.ll.tip IIld. Blnl.IMip..~
EllId.n.1' of ""ponded .Iltr.......

ill.~ ...;th tho .u1v.n ..i~ ..nd

IF.....] 11>«·..... ' ...1 c..lifor"la Higbw,")·• •Hlli Public WllrL



det!~ ..ith tilt ."hert Ie",Uo..
(&. I"l. 18.)

"'Of' ....pI••• 11I._ beYllIed.Up
lIUI,Lt P'poe 10 red 1011I ItM u..
_ MjlKIlJ' ... 4t.i....11 "".....
eadH eo~ pipe; Iilre_loe•• 57·
i..u w.ded-Ilp .. eqai...leoot \0 •
IS-IlMIll lilt"'" ~ed pipe. 0.. til.
atM. MDd,. Iliad ~.lip_
erfte pi... .., ,_1., II ,.. ...ooal
'" .jlKIly 10. 64-1Jocll equre-eodlOd
pipe. n.- 11 '"'"' • II. ,el.. pi,.
.,jIll. l"lNIOChd.lip .....id io _ I'M-

n.!rd ~ • ",,1&1 kTtiMI-
lip ill •• rl1 .lId 10 .... ntilfadOl'7.
n. _riq m ntnaee '- ,•

.....-.ow pl~ " '"'"" HieIIy ill
Table t I. _""II "r ,tp. to lIle
pefWtltol,.. at lotIl HM ill ,,"_
eltd·lip pipe 10 .hl"'l i ..
Cllded "'PI'.' the _. d;'-_. I..
othr 1I'onb "r .. Lilt dkiuey ot
the ..........ded pipe ...1.0... to lhe
lIewled.llp pipe.

T"I~I I

(F'
-~

-j---+-

+
'0'

(d)

-+
~Ul." fa, ..... 0&, .. fI T,_., e......... b ..._ 'oj II ! ' C_lol.

{~l _ ....-... I ......1. (oj _.~.{_. or .,...!""" 1, (.) ..........
_ (_101. (0' _..., or _ (0. ,_I. I') ......."" __·i.. t_._"",,
"".,)

FIG. fl. 1__ ~ ...,..1', """'_ lor ·Il••~'••__...... ,.....~.....
""""'" ....._ (I' 1. f_ I......h.)

"."lli '_ e~l.... L.".'~
e '. "I.. "'!lIlT_

.r ." t4... •• n eo
no M. n

Th.. ume llrlllelllle "JT~t, <>On·
erel. bOI cul.ert, t", • lI.e.te. de.
f1'1"('t, l>ec'UM the e"I"''''' ean be
round~ to Ille "'\>llmUIII Ill."" (Fir.
19) ..h....... It ,. not prattlul to
Tequl,.. I """,1.1 TOII"dinr at. w .._
aerlll.l 1,1"" .~. 21 ..... I,hicell,.
lIlu,l,..t.. Ih. nlocit,. ill.roue 011 ...
to roundille of ..,I ...~ at <10••
j\llred 10 eq,.~ entn_
W~ 110...._ ..rt_ .t ..ue­
Ie bdo.. tAu! ""'... 01 the "1...,rt,
t.Ae ~ltiooI .~ that ot •
weir .ad I........._ ....eloeil1 by
_ 01 • I'OlIlIdell_Up If bet.._ ti
per _I .ad • per _I-

Hydru&e "ecWtc o.l..-t.-
'""' .... ",'iroN tor. nlwen

..... '1 l_t 'osr _~'tel (I!
V,IMiI,. H.d. (I} Eatn.. .... (2
FridiooI .... {tl LId]' .....

fte tn' I•• en dl'Kti.e .1 Ih
ftItraae., aal_ t.b. n1...,n bee<
• lipll__ (8ipll_ noll tar·pipe
nI........iIi ~ u.ted. ill • l.ter
.m-,l,l. TIl••leYlIlloooo ot 1);....ted·
••ter pool ....... tIte era.... 01 UIo
nh••I ••llllOt be red.oed bd....
Illel. I"a. "_ .11,. """'r ill ea_
tran... I_ ..mbe ...ftt<:ted omi"••i­
I,. In • lo...nlllf of heod...tn pool,
..hi.h ..Hili. dt<:'1 II ill *k.U.r
lbo... I.b• ."h.r\.

i ~-+-h/--r,-::-..Lt--+--".,
j

:;;L:=....f--I----1--Q5
o 1 2 3 4 SO
",,*i~ __ ltlaolMd loy ..... of_ ......,. ........... - feel JIll' SK.

-----r~r-''----_rT-....,-'r_-.,__''P_-.. u

1:f---f--v--------J1----11----1O1 ;
r-----,It---col'-t----JY......,. '--t--"!



Table 3

... .
$0 ....

""0('11 an .rbilra..,. all<1 nOlluniform
p..... i... ill .he ..leetio" aod adapll..
,ioa or ht"h..lI. and ""dw.lll. Tb.
tell<1.n~)' 1....l'd. eelecl;Otl of tho
..w. Itln,l.rdi.ed L)"J'IO lor bo.h Ibe
h...J ....U Oil fbe "1"'re'TT1 ~ud and

~ ..

• • .-, ,}.'" > ,
- ,> , , •
•• .,

,,0.. zz. w&._ ..1._ 4 11 w;.~ nolool·lI t ••, ••n", , • .- ..
,,"x .ulv...

'"'

"0. Ill. '_"or 'h... 'od ••••••••••••n ', ... ~ .ulvorl. N.,........1 ft.".nl._
.f _••ol 4 • • u''''

frotn '''Urine .nd choking tho_..
CULVER.T HEADWALLS ABD

ENDWALLB. SOl Fit. 2:>
W;dCtll' ....,1 6el<1 it..,.... ';Oll indio

I .-----n. rI
T~

_.._........._.._.-..-- ..­-_.. "
~ ."
.11 t~
'~ .01
.A u~,os lA,
.7! ,.

•
f'.... _, .....(.~.,..

Table a g\v"" HI",," for Ih_ ...
preMia". faT "",·enlli... of enlYel'IA
an,l II"... eolune. ""I"".ti...

}:Xl'erillleo.t (1)& bu determ\"ed
th.t thia u¥ior • IndelH'ndeot of
culvert length .nd •• proportio"'l
10 the "elodt, h.-d, in aecol'den••
'"lit llIe follo..ior formulae,

,... _ .... _I "''''f'''~III''

BiBee .... of ~veled.Up ent.ru_
on coru:rCU pi!" 01' rounded.lIp en­
U'anCCI on eonOl'eu box elll....... lriIl
titheI': (.) Reduce lb. olse of cn1.
,,«\, 01' (b) reduce lIIJ.ttrl&lI.1 lb.
back.w.w ""TIled b)' W cn11'1rt,
the Comml't!lC ..........-encl:

(1) Th.t !)eveled.lIp &l'~ be
adopted .. .and.ud pnct1ce fa. oon·
ot'eU plpe.nd l"Ounded.llp .at....."'"
fa. oon<:rete bo:J; CIl1vertl, ...lIh • "".
dlTII of l"OlIlIIII.iq eqnal to .ppron·
....tel1 10 per .,..., of Ibe fIUteet
culvM dllllOll&ion: and Iha' I<Inr•.
• Dded ..., ....._ be cOl1lidered .. e:I_

oeptiol1l ..hk:ll need to be JlUillied.
fOf" eith•• type ot culvert..

In lb. of .reb culvert&,
...holbn p..\-CI l., multi pI.. or 001'·
cret.&, roundln,r of lb. ,.ertlcal en·
u-r.n... ~1l1 onl)' 11 recotJllDIJ'ded..
The colt of forml", ......Ddl(t.!ip
on 'he crown portln of • COIICl'ete
M'Cb will oll"tet ...., '"'vU!a' In bead.

R.ollndinr of lb. OOllCl'$ hu·
wan to cornpl.ed metal calve.... ill
110' reolOmmell<1cd .in", Ibe m.nu·
fac\ared. prod"'" atr.d)' .lreett •
ron:aded.-etltrulce.

'l'hI'OllWd Culvert :tllmne...

In lpeclal .... where I' beenm...
.....lIOmlcal or p..elica.l to redlle. lb.
eul¥m ...1.I0n, 81 II' Ibe cue ot •
vel')' 10"« culver\, Ihroat.ed~nln:n_
~Junlll..ble(I'ig. 20). Tooll"od W
eo" ICturrJ objeel.lon to W thI'Ollt­
ed e,,'ran_ to enlnrtl I" w.W·
waJ'TI carT)'1ne h..v)' debril, &OT\1e
'ype of debrill _1.1'01& "'auld be
IIII\alled W p , \arp I\nmpl

•"",,~ , _ca.II..........-
..a:ro .... n_ w..-

_ ..... T...

•". .11..- ....- ..,.- M

r.LI' _... .11
..... _.. .u
r .. _.. .10
~---_."

(........... ,,.l! Cali/on.ia Highway•••d P.,blk Wor.u



F'G. N. ""_ 'U- T... En~ II, lnollio"n' '._., ,0<__"_ .......
I.. _"I ~ ,I..l~... i•• ",1"_ I••,..

"c. IlL o~~ t, ,"Inl ••'"0.1 t ,.,••" • .-, 'i _'" ft_
, ;,;". ",1"1",.", _tl.... N.,.....,pod wlo..

"The # degr..~ used In
COIIDec:tiOIl with .. oornpted metal
pIpe c...lvert an monl .mdlllt whell
HI nllih with the edle 01 the pipe
Ih......bell Nt .II illcb. back from
the ecIr of u.. pipe."

"The 48 degretl winr-III used ill
C<>lIDecUon wilh ..~ metal
pipe clllvert ... more .melel ..hen
hQUI fun h'lrbl tl) tM Iol' 01 Ihe
bllll"",n thall ..hell co"'tnIeled
on 11 t 0 I h e otudu"d h.lght."
(Oro.... of Illtn.llco)

"The 'U' Iype winl(W.ll. ttIOd in
oonn~1l wilh .. vitrified oI.y pipe
.lIlytrt prodnee • """"og ..pltil,.
.Iiplly l.... tban th&t with the
ot..l(cht tndwlll." (~...:Jl)

RIlCOMloUlNDm ADAPTATION
or RUDWALLlI AND

zmWALL8

SU"ailbt BMdwaU
}'(II" low .pp1'Ol(!h v.l"",ily or ....d.

pool, lilht .II....tlnlr debria, 1I11dtllned
.pp.....h chann.l; or ll dtll.nfl(!
cbannel ""to.inll tnl rt wilbout
eb.,,1I" at dir«I;on; or limiled righl
or way. o......n .ul""rt II.... Irrad...

Stn!a:bt EDd_ll
}'(lr low y,l"",ity clUu.nl n01. requir.

illll ""d.1 prot...tion .i_ edd,.
Ulion.

Warped WillI" End..a11
"0. mod.....le to high ....loeily die·

.h.r~e. i. ""uelde~ 11>0 mllill ell!·
.,..-.. '" _ ..,0. oot_

..,......._ r ,...... Of ..."

""-

"L·' Beadwa.l.1
For !!Utt•• d..i....p (1..,..,_ ..Hel

."Iv.rt) ",h,.. n_.y 10 ahruptly
eh'nr' eoune of wu.r, n.tuTiI de­
flned eb.nne! wh..... abrupl eh""Il'
01 line ...nnni "" avoided.

Wi Headwall or WInr End....u
Fo 'tll-d.flned elIa"".I. moderole

Ye!oeity, medium drill.

Warped Wi.... Bead-.ll (1'1&".ll2)
~'"r ..~I..ull.ned ellonnel. mod.rale

to hilt" .pp.....b fl".... ",.<1inm d.ifl,
ie ~IIaitJ.,n>d d,. "",.\ ..mei.nt 111'" 01
praelie.1 h••d ...all .•1_..linior 60w
by a /lradllOl tra",illon rl"Oln ,h.
wider ob.nn,l, hillh.,. at'Re and
.Io..er .clotHy 01 ebannel no.. (0 •
hillher ..oloeily at eul..,rt enl.ane_
plTlieul.rl,y ,rr..li... ..ilb drol>­
down .pron 10 ....l... te .nd fOn'
t.,,1 III'UIJ\ no.. ""rore il .....th..
....l...n enlran.e,

.llIeie"ey 01 the e"lvon wtr."':.~
(l";~. l7.) At lhe o"lIel, ,,'ing elld
...111I ... oftea lLo d tl) lill.. th.n
,,'alet "" oot foU" t lIi¥lt vel"",i·t.... Til ......lu ill """"r 01 ....
bank_Ill. from oddy lOtion .1 the
-n of lh....illgw.n. _b .;d. of
high ,·.i<>eity .Ill".nl.

I"••••....J e"l,.e.1 .Illeiooey n,ay
be obl..ined by proper ..11.nlion to
Ih. deo'gn and ..l..lion 01 b.adwall.
• "d end..a.l.II indi<:aled ill lhe fol.
lowing ohle 'io". ill ....,..nt u·
perimeoltl (1)'" rollo.... :

"The 4lI de...... w1.....,.n. used III
IlOflD6\:lIol1 with .. ~ted meW
pipe cnlvert inc:nlue the eap...,ity
from 1 tl) 10 per o:e1Il on. that. ob­
wned in .. meca1 pipe culvert wilb
• rtral(ht end....!I. ..

tbe ~Ddw..u 0" !.bo do"'notream ",d
in di....,pr(! 01 tho dirr....llt atrealll
/low ...nditiona ill eyident.

AI eulvert entran.....i~.lI.
&roe l~uently gi~oa an ••bllrary
1Ia.... or 45 d.~ ..hieh geller.Jly
pray.. ""..Wol..,to.y for hillh .p­
proaeh '·elodti.. or oblique II'P.o.ell
/low. l"I...i", wi"I",.11A from u.e
lLIH of Ihe 'llPtO~e ing .tream 80w
iOlI.ad of lrom tile ""Inn ..da, "
lld..iubl•. \I'.~ winl h....,h..ll.
("il. 22) e".tillll' lillIe Illon (ltan
....tie..1 ",illll",.l1a I'M""" ""Oil' ""
...11 "" lou of bead .1 III••ulvert
."t••" ...

\I'h eo",bined. wilb III 'I'roll on
,drop.(\own 1II0Jl" from tb••1'1'.......b
ek'OMI, ." ine.ea.. i" Y~I~ily ill
indu~ by the ."ntraol;1I1 ""I~r

_tion ou.l, a~ tl) ",.I.rially illt••ase

CaU/or"ia Hlghl<'a)'s a"d PI/b!/(: Work. r-...... "",
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~ient type of cndwall at ontl~t b.r
C4Ul1e it ..oouoe. the drop down eurve
(rree ouUet) and minimi•.,. "doeity
at the end or the .pron,

"'0" HeadwaUl and "'0" Endwalla
Stepped "'0" Headwa.llland "'0"
Endwalll
M""t inefficient type of headwall

or .nd....ll, i.....,rar u hydr"uli. eOn­
aide,atioM.re eone.rned, (1). Ad­
vantage Ii.. In ea.e .lld .~onomy or
ut.noioo. (pig. 24.)

Iteeommended onl)' for e.ttl.
1'...... whe..., dr.ioage ;" • minor
f ••tor.

Pl&red HeadwaJ1
For ""ll de~)Ied 'hnn,1 with mod·

'l'\It. .pproach velodty. medium
drift, ., high ""Ioeity, alld heavy
drift .t moderate veloeity.

Advantag. li •• in ability of slightly
8ared wall. to align drift au tht it
I"'.... the ~ulvertend",ige.

No Endwall
Eudwalll ar. not rC<!ui..oo al the

downstream end or pipe eulverta
wbere thc<~ i. little likelihood or
damage from erneion. C.ntilev,r u­
len.ion or noHal pipe .r. gen....lly
cheaper than end ...all •. E~pcrim.nto

(1). indie"t. that a headwall at Ih
up:otream end of a euh·.rt iner~....o
.ntraoce emei.ney 0"" a eolvert
with nO bead wall.

Mi\et' and Skew End·Cutl For Metal
Pipe and Multlplate Culvert
Where euherUl "re lai,l obliqne to

the ro.d..ay llIig"ment, mi~r and
okew e"d·euto for the ooIe pn,p<J<16 of
~Iting emboukment 0101''' or paral.
lelillg tb. roadway eellterlin~ are
not """ommend~d. Wig. 28) Uncut
proj""uon. ar~ not g"ner"Uy Un'
.ightlr (Fig. 27). ~[iter ~uts make
fulu.... ~xteIl8ion. .%pcn.iv~. 8a"ing
in ~.,.t il n~gHgible, "'P"""""tinil
little mOre tha" ...up ,·"1,,. 01 ~"t_

off; .tructurally the pip" Play be
wcake"ed unle.. mitered .1ld i. ad.­
quutely r~inrorced with rod.. Tb.
Committ~ fouud no ."pport for tbe
praeti~" or mi\1:r or .kew cuto.

Summariling itl Jl.ndingl the
Committee ncOIllDl.ndl generally
that:

(1) The prMlic. of Aferring to
bead""'lllI and .ndwalll oeparately
be ~ncourngod in pl.ce of the gen.

. "u ,~ ..__"""". ,,"" ...-
"'" '0 bib' ...,. 1I.... a' ".... 0' 'lrl....-

e1'lll1 term of "head....llll" tor both
Itpol8l<m and downstream end!.

(II) That headwalle be d~llll'l'ed

to obtain emdent t"naillon of high
v~locity tlo"",, from natural strum
chAnn.1I to culvert entratlCC!l by lIMl
of warped win(W'\llll.

(3) ThaI wing waUl be bred by
protraction from the .tr.am axllln·
ltead of the culvert axlll.

(4) That miur or skew eutl of
metal pipe or multiplate culv~rte be
juotlfled by other rea'ODl thall COlt,

(~) That the praetice of plaem,
beadwall. Ind ~ndwa1\. pa.rnllel to
tha higbway alignment for Ihe lole

r.aeon of .ppe....oce be diaoonraged
and that ""eeplloDll be JUltlJled.

(6) That the use of lin.d open
training chaunela and drop.down
aprom be encoltraged at culvert ell·
tranc,," for the purpose of r.ceelaral­
ing appr<m<:h 1I0w reqniring .manor
culyert IlOCtiona (Fig, 116).

8;·';·O'·p~,

(1) F'_ of ",.to' ''''.''o~ 'u'.......
(Bull.,;. t, u.;""••;.~ .f ,..... 8'.d;••
0. E•• in ..,;no. 192t)

Cit, ..... tto 1a,_)-"WIo.r ... , ..
"",B!.. tit., >M..p buro" P"'" ,.. _III
ft0J8f " .. ,PO ~;...... "'''' "'_od
"kur'

[E'glt.j (0«....., ,,.1/ C"llfo~"I" Highw"ys ""d P"blic Works



$29,425,000 Decrease Estimated In Highway Funds of Next Biennium
,e-o' ' __"

• "f'" _ .... M....... e--._-'_._ '--.ly__.. H_.. ..-_..____ ..n_
fanon, mid :_ ..
_ latIl .r ....i~t
ud -mu.. IIOd ....u,.
nd.. _- powa. &OlD.
u.. '" tail foar-tol4 p.....
'- will lit _plialoed
• t.IM bo.t .., 0" .hIl(1)',
..;111 the _ id"" alWllJ'li
ill mind thai aem.. !.be
.... ell'on .. of ftttt \a.
POl1aJ:l"'" and by -.ioptioa
or a four-told poIiey or op.
trRlioll d"rintr t.he eroer·
II~"~'" Til. plIliey will in·
ehod., tll"lt. ....in\."....,.
and ~itioni .. of billb-
.-v ...f_ ill iceable
......itioDa; _nd, "pOep
othrid«ol_,,_to pl'Mo
.' ...ndard.; tJr"rd, pro­
.....tioa ot plaIIa tor ~­
ell hi&"""~duriD« t.lr.e period ot eIlJ-l­
_t al'too" 1M ...; aDd
1ulIJ".~ 1M a.,"-.
ril1 or 1i.iP..,. de ..... F
_ aIroIady ..,.-,,1I.iIit_ 01.., I ..
or ..,. tor 1M pi la-
po.' .ta.
n.e Fedenl Pv.hlif Il-M

.\d.-i....t..... b.. bNft
and «I<\li""", to ba .1~
atnIoe to lite my;.;.:. of

Ili(rb...,.. In _"rio_ Ibe .-l¥0_1
or rolinit'" .,wllt i~ I.lt tllalllOndilio...
..ill Imp""e •• I~e W•• Pro<l...lioII
Iloal'd oomea 10 ,,, nndera'.ndin. of
ll,~ reMion.Jtll' of .U phuM ot lho

"""Conshu,tion D~dinc in 19-43
A deeli.. 01 -u.ird ill lho yol.
_ot~inlHI... to...
_ by Stat7 lIa,., 0;_ .1
!'kat..... Di........ War PI'IldMtioa
Roud. n.-.;..u .... '." ....
1M A_ol • l.-tituu ot SUeI 0..
~..~

." -.,-
... _ Ow, .. - 'h•.,
... _, 1' ..... _ .......... .. ,..._ __._---.,- , -.,_ ...-., ... _.._--_._1010 .._ .........._
.. "' ...-...t __-. will ...
_ol "'" __ _I 100_
..... ! ._ IoolIohc .. l~
10 , M"" _ , """ ,~.. _'..... __ _ ••uu......._..-_.

'12,14tl,000

$1'--­_.
.1.2,7....000........

_liaI road.....,. be hope ill ......
• il" the limited r1lY"" ilable.
With the pratl1eal tli",inaUool ot IIIe
reoontlMl<:\IOII p!'OJr.m and the eon·
ee"t..tion 0' mainleaa"... UP."" ",m.
I• .,.~.. tMre •• pll&&!bdil,. thll
Ibe det~rionli... ot -'d<'..bla por·
I...... of thoo 13,!OO .i1. in tlMI SlAte
.,..,. .....1 be aueh tbt II mig!lt
ftqDire .. I ,"e in .otalDtoi'y
-.in_ li ilaUOlBl to ~r t.loe
d. • It r..... tbo \ad; or
Jlf'OIl'fI" 1.......... II. ov u-
to paa I~ 1'- _I ptried
witb "" dI&&I'" i.. tIoa .... ........u-n. ..i..I ...._ .....-..n- ,..,.,..,.bIe h..ip..,. c$eIeo. I;" .......
~,...-I.__ "-di.­
..p altft" tile war .....~ Rtale wiU
be -.tro.ted wit.b tM .-il,. '" a
la"lt"' ....__ d......
Oot ..-Ij--.t period

"n... p.ollie. eonrl'OllllnJ tile
o;.-.oa at lIiJ11...,.. il lhe _
-'"- in C•.lifllrni. I"OfId h!lltory
and rtoIOl_ 1"",lt i"to tour prindpal

Tot.al PRIMARY __ .,.- _" _

S, 8.looJUlAry lforUl aG% ot110% • ••'U7:1.1KlO
... l·d '"7 Soa1.b aG% ofIIO'Yo .: l,ST1,lMlO

'I'oW UOOIfDdY • _

0.....-1 ToUJ ••~_•• _
1• .......,.lfO..TB . __1l,.Ill,*
:a. "CI , ..,.WORTH ..._ t,m,1OO

To&a1 KORTH __
t. Prbury BOtJTK _ •• ",m 11'
.. *-lldary BOUTH __ .__ t,Jn.IllO

...., 00...

n..,..u, ..-1WOACft

"0. Uoe" ol ... _i__,lid f'IIldtldiooo ;" po to
...,...... It .. '""""' dioler-
...... taal • nductioll ot
M.OOD.OOO in ..}or proj
_ blel",l«l in theeunml
blOdlf9l ..ill be n_ry to
I>o.lan... lilt bud""'-~ now aNI
.f"nt 30. 1{l.l3. Thil reduclio. will
I.. I~~ompl;.h<'d b,. Mr~"";"1I" Pl'Oj·
e<:t.o 'lllaj'I'I'OYed b,. Ille W.r Pro.
d..ellon loIIrd .. "," _tl.l to
the I'roc"- of tile .-or.

"It ...... of 0l0U",", be und.....1OOd
thai e!illl''''tion or th_ PI'Oj«cl.a d_
__ IMt th~ WI)r'l ....n be tor­
......tetI 11011 tbt h iI _relJ" der~
..,. thf niw' -. or lhoe _ .,;aq

.. n.e priJlei.-J~ will be
_ at ..;"1......... ""'" Iloldillol _"'at
_ ka~ ..,. -.rlaeiooc ud __

d'l~ "i«II..,.~ .".. ....
ai_ blaktuud~ po.""
tioa. It ...tinpIUe<I t.IoN it" ..-III
_til.l '" ~ war are 10 .....i..
ill a10 , II ..Ie ....,.liUool, .-rr""'lt
• _ l!lOO an. .1 .. _i..IM
_ at aptWOl;,..t.tl:y fi,5O(l,ooo .......
be _pliaIIod ......... poaaibla.

"am.rallUinli'1lanee.-i1l be d....
w-Ily Ndn-' on n..rl,. 2.800 ",i1.
0' Ihe Slate lIillll ...,. S,..tem III t.l,.t

tnU!d iad....... eoecm!J'.
Ow ... anoriaI .........
.. iau.= el It pet' _I

""'"' • ~ '"" wItll Uoe_tIw eI April. lI-.y alld
,,_ .....-iq iM.....- ot
I pet" Hnl .Yft' I" 11m
thtw _llIs or tho YtV
Oa III. "'"'~ Lh............
1...._ in the Il\llllbfto eI
b,.- 'rom 7,000 ... .I.......
ar,. 1<1 ,,"e' 11,000 ;" .IUIla
.,~l ;n trueb tl'OCD 111,200
In ,I. n II" '1 to 27,000 in
June. On anollw!r indo..
trial ."erial eerrinll' large
pla"u LIlt .lilly, 19-12, """lit
..... 18 ptr _I ab<mo I".
.lilly. IlNl ......nL
"n.- ".aliud In·

a _ Ilo-..er, are _
..tIleiml 10 oIfM 1"- ,....
,raJ .Helm. bo ln~ .­I" _"......~ red_IioII Ia __ h.. 1M

n-lillt to..

IN...'



Report on Highway Maintenance
Equipment and Rental Procedure

By T. H. DENNIS, Maintenance Engineer

Tho loll.w'n....i.l. i. '''" ft... 1.".11......1 ....do" ..d of th. hb.Co..,,,,i".. on Hi.~w.> Moin'o.on,. E.~i.",.n'
••••in••• by tho High..ay R...... _ " •••d in 1l14O t. mok 'fi, .'.dy .f ".do~•••" ••f ."ui,..o,,' ovou.b'. Of ,••OO , •
...Io.ml." blgh"a. "01 ,,",. wo.k ..it•• ,,;ow 10 dl •• 'no mo" ".i••bl. ""d •••eli,.bl•••• Ip o., I•••••,Ift. ",.in_
t "< ,,;••• ond lh•••••bii.h of unif., .. ".""'" "" ,.du•• , ut 'h. Unit•• 8 Tho ,.""" , .
...,. 'Wo k b. th•••b "' ". T. H. Do"n'.. Ch.i,,,,•• , A "'"d PO'''".d Co..o.' A.-L."•• , H, K.
lIi.hop. Ch,.r .1 Con.' i•• , P.bli. IIo.d. ".",i.''''.,;o", 8. £. " .. y, Ch•• f E••i h." I••",.,., J. E. Law " 8 .
H i.hw., "'a;""".,,•• Eo.i.,..•• "'.....hy..".' fl.. "'. Whitt.", 8t.,. H'O~w., ""'''''"'"'' [".i"..,. M;...y.l. an. w " ...•• •/" ". ,.",,"".i"" .1 'h, B.or••, D.".;•. Th. aid..., "'.w" ;n.W"• .,. •• 01 oq.I.",.". '"" •••••• '"'' " ".t ;.0••
," ••,. U••,••••••••L

To facil;t"t~ the otudy and 1"-'.
mit t.h placing of uch pieee
or .quipment under its p.opcr

r"netion, the gubjeet or highway
mo;"tenBnee w.. ,livid"" into eight
mBjor e.u~~o.ieB ... fonowB'

1. MaintBn&nCI of traveled WBY
2. MBIDtBMDM of mould_n
a Malntelwlc<l of roadIld..
•. MaInWn"Dce of hridgU
~. M&intentLn<:. of mitcell.neoul

.trudurel
6. Snow remov.~ drift And Ice

COlltrol
7. lIblnte....n.. of tre., mrub·

hery e.nd phtntillgl
8. MaintenB.n.. of wety device.

ThiJ o"tll"e wao aubmitted to all
Stale lIighway Dep".tme"llI, the
Puhlie R<}8<U Administ"Btion, the
Asphalt lnstitut. and the Poriland
Ce",ent Aslsoei.t.ion, a lotal of 62
n'~Bni.atiou,

ne""on"" from Ihe various organ·
inlion. eont.et.ed Wit nry good.
aeporto nf .quipme"t u""d in mBin·
t_naM...n.k ....... """elt'ed fMm 34
Stat.. a"d from aU 12 Publie Road.
Adminialution Dil,lrictl. Th. in·
f""",,uon Inhmilted wBI not -:om·
pl~le in all C""""', hut WKB rep...•
.."t"t;". ond ",{leek<! a m"jorily
pr,,"tiM.

It waa uJ*'!l"" thot the varied
c lim" Ii" conditionB e"countered
th.ougho"t the Unitecl Slalea would
dovelop Ipcel"l r.quiremenla in
"",intenan.e ,,"d thereby prod"••
Bp.ciBl fealu...... In the equipment
".ed. nence the Statea, a" well ..
the ...riou. ruhlic UoB,b Admini•.
tr'Blion D;"t.illu, wcr. grouped by
a,"""" of Bimil.r elimatie condilion_

Equipment Rental

FOIlTY.OIO; St"t...e·
sponded 10 a qUelltionnaire
on "'lulpment ....ul"l which

wI! snbmitled 10 lhcm by lh.
fUghwBy It-arcll Board. The
majority Opill ion of tbe reportiug
ollcucie>< lIe..e1'1l11y reftected the
au bcommitt"" '. opinion. Th.
.epli.... however, dc~nilely Br·
guet! againat Ih. pouibilitJ· of
any g<>neral aooopl....lle of a uni·
form ....nI.l ay..em. A summary
of the ....pH.. to eacl1 of !he
it..m. includ_d in Ihe qu,,"t.ion.
n..ir. and lhc aubeommittee'.
.=m",cn<l"tio,," follow:

lI.m 1. (Al rs the p.......nt n,.tll·
od or handling
equipm.nt oatisfac·
lory I

(B) Arc any chang...
"""I.mplaled in the
pregent lIJ"'tem I

'fhe majority of Slal.e8 ....port­
ing ..,naidcted p......nt melhed.
nf hamUing C<luipment ""Iiaf_
tory and uonc oontemplatc<l
clle.n~in!l' p._,a methoo... It
...ould t.h, .. "ppear thd pron,.,•
lioll of. unifnrm rental I)'ltem
will he dilli<ult.

Xlem 2. Dou tho SIMe lJjghway
o"partmellt pedorm all
malmena"e. wo.k on
Stale Hi~hw"J'lI,or ia all
n. a po.tion let to oon.
t,rHct to olh•• llOliti••l
"ultdivioio"a or l>rivBl.
com I0.... f

(e-Un <0 out_,

to penni! .umma.i.. tion of the dala
on that b..i.,

Upon reoeipt of data from the ur·
io"s n.ganioalions, .very piece of
equip",.nt uoed hy thorn WB. lialed
in ila proper c..lego.y On tabulation
.heeto. Th. equipment .........Om·
mended by eaeh nf lh. oubcommltt••
,nem!>en for eaell maimena"ee opor·
alion w... aloo .ntered on the tabula·
tinn and their r_eommendBtion wBS
consi,ler.d .quBl In that of any State
or Public R(>.Il.da Admin;.,I....tion Dil<­
tric!.

Obvioualy all of the ...ommcndo_
tiona rec.ived did nM ,"erit con.id­
..... tion tor indu.ion in Ihe {In,,1 tlb­
nluiotl. It w•• 8~",e<1. th.r~o.....
that a choiee of .pproxlmalely 10
p.r cent of the .... porlin,:: .genci••
would be ••quil'<"d 1<> 'lualif)' • ",lit
for inclnsion ill the fin~l r.commen·
dation. tTmlcr thi. 1'ro"",hl'" the
,"""ommrndation of "ny five of the
",porting o~ctlci•• "'M t"hn .. the
minimu", ",qui",m."t for the ...lee_
ti011 of a porlico)"e unit.

Thia method obviously eliminated
"".taln .p••iol no ......ndtlrd o. obso­
101. typea which 10ntC crg.nizatiotJll
found it •• redicnt Or neee><lIRry to
use '",der their p"rtieulBr loeBl con­
dition..

Thr equipm.nt ""I""tcd for any
specific t)l'" at work, werero...., rep·
r..ented the majority ,"""ommenda·
lion of the reporling .ge"clea. III
g.,,","ol the recommendBtion. were
remarkably oonaiotenl, the priMip..1
,·.. riBn.., !>eing In ai •• or capacity.

A .tudy of th_ principal typea reo
porl.d indical... the lollowing g.".

(D........,y.ZJ California Highways ami PI/bile Work..!



DI•••lb.....

.",,,•• I

Th. ...1,.. .f .... • ...._. _I•
..., "'. 1,201 _ ............
..lllh 1•• ; _ Th. ~I..
_~I' . 1. ,. .. ;...... I.
.1 _ 1<1 ....

__ a ..., _ _

1_ ealol" IIoa ri_ a "- _
._. tI",OI _ ...

Truek mounlW oil dillribeton of
800 '0 lWO I.UO" ..paeil1 belt
.ullw to. r-enl ....;"~ ,, til.
illll: ........ tiou. Tlo. '.Pl'~it,. 10 ."f.
8e1e,,~ fOO'. daTi _"rio _iib ....U
~ ud if. rn-ter 'I.UIoII\l~ of oil
\I noq..i...... 1M I7w:I< II PlY"'rf'od, 10
tow • taIlk II'Iil« ot eqtl&l "I_il,
0. _lloe> ;.toe tlo. 3DO 10 IlOO r.ll_
mil.......,"""left pref~_

n- ltlW pi'" eally J...-d
'" • _ &lid -.IIo"lr t.o t_ ta.
~.

"". dJltr,b"lOn ....n1oed ........
..,itab.., ..toeoo tquippM witll..,eftel
'pr&J' be..... tor "ppqiq d-.t all ...
0110., li~ ..id II"" t.o....-dud. ret!&'
't1io".

8i..... ollu... opmll;o,u, ... ....
......1, Ih. dill,.;b,,1Or" ""i, (_PI"
.1.111 lb. tmd: lIIo"n~1 type)

L

n,,"." <0

Tho 4_ ... _ 'I,_.._ .- .. _1_
.._I, ..iIOo • __ .. __---_ " .1- .._ __ ._~,.·- -·1--Tho .oolo -.. _ a ..,.
7 TIoo _ _·
_ , 10 _ aeotO.ooI
..''"' _ar _. II" ~'-~
••_ ••_ t ".~, ; 1...eo
.a..l .

-:~-

Equipment Rent.1
Ie _ _,

n.. iaf ·i... ,,,_
d..... _t_ )ICII'tioa of all
..m'.,_ • St.~ kip...,..
io etried ,,",I .,. u.r labor t_
ill f! StA-. ...lIe 1-1 Sta__
porIlUt ....-Illin pit-. of ___
'.'ee.on .... Irt to_u.tt.
Gen-' P"M'''''- lIoerd....... dic­
tA,.. thai IMilllenaooor of kiP­
.....,.&100..1<1 "" perl~byday
laborf~ aJId IUIIII*IaI .on
he I'" to .....,..-et _ba....~
....rk ill 1>o)'oowI rAe ."""il1 ot
tbe... ro,,* and 110,l~ of IJlI'­
,ial _rio elill lMI _dlJ, deflntd.
l~m S. no. Ih. Slall 0_...11

eq.dp_llIMd l>n main·
\O!<I.tII(lO work or it • JIOI'.
tion ot 'b. llIIuil.....U
.....Itd f ..... outAk ptr_"'",

EqaI_1 \UolOd • Stale kiP·
"J' _ina- It, ia --'­
Slale-O...... It.. po-.
llet, 100 , '- ..I prinlOll)-.
--' I~ ..... power
..... ell diollrik-., lie...,.
tnocb,~ too- " .._.
......,.~ ,"",arm-.f
Sbo~e.""" eq.I~III_lIy
..,11""" C. .nito ""fllINd __
tia........,. or 14 lpO<'iai In>" not
..-Iii,. .nn.1oM on • rental
l:iuio. Sadl. poIler II of 1II"'1nc1
bmdl holh to ,he S"'~.nd 'Ile
privet. eqnlpmtn' 0..... IInee II
Ivoida th. ,,~ty or 1 h.Y)'
..pi'el iJl\"""tm.nl by the St,t•.
1,,<1 provid........ for prl.1tel1
"w 1 oquipllW1t e1tleh "'ichl
oth ..;.. he Idle.

TIle __l,tion........i~
llOdl..'r !IoU &II equlp",.m re.
quired fur __I _illtftl.lllet!
VI_' '·1 ~ lot oonsed 111
... IIII~ t1Itl1ori~ and
''''' ...~eq.l~t"" .....ted'or"Pf"'iolJ or ! ......,. __

._~

1_ to Whal. 'ke u«1l«"_
IIU1ollSpMditu r......
ItIOUIaI. .. hqllip-
_I, ud f. eopi~,
_led r.... _WISe par.

"""",.. u ...... "",,-, "'~i.
tu... tor I'ftltal lit ...ul~,leo. '_1

[------'"=,-'----.-
n. Iit:III d_ 10&........ aDd ••n_

iI -.I ~ _. ~~ in _

I.- III ~ ~tioa&lid ..,..1,...._ .t inlf:..td..Uolcl .a tTPe ....
f-. Ttl;" It_lted _ Me d.. ettHr
to • ~po.du... or kiP 1ypa .......
faee o. Ib, _ploy_eat or aU;'"
p!&nu.. Tba _ri&er 111...11_1 _
..ala. , ..<ltro ..... , ..... II'rwd iI ..
apo...;bl" for tloe d..,lml,.. of the
_I*,at<ll ..nil. T.IIa ..010. !nde.
d~ u~blll...t ill ..,apllbla or ....
11I0"'", i.""I"I.,.;,I.. "" hilUlnilLOu_IJ'po .,,1'1'__.

~ .
no. _ _'" k .. ,"".._ •.... _ 4_."'"-- ...~- .., _-_ .... __ '''''-loa,l "'0_

n.. ,__'" .. "'J_.~" ......,.................._.....'-'"
....1_ A ""- ...._ "'..... h"'~_.1<1 ........ 14oסi.

Tho _11M of h _101 _ ..
'''' ,ho. Z,OOO ..M 4 ",It•• 0."
• , ••1""'.1, If "'. IN
, ..'" " 1.._ to ,. 1 _ I. ~I.""'",

.....M ..........,.; ,_

•'0"'" •no. 1_ _ '- _

~ _ .- ...d ..... "'"._ .. _of"" I'."~{._'....1_...
Tho t__ ....110, 1. _,

........ , l~"' '"
with _-.I""",, _.,...., .h•••• _,.
,_ ...... _. Iu;••~...,..1 ..II....

(Elar··T



.ltould bll d"";llued for euy rerno,'.l
lrom the I.uek eb...i •.

~'GU"" I•..~..;- ~ .
N';"> .. I _ .. _ ..I 1 ...
_ _._ _ ..10·01....
....n T ......_ b_ _·
.._ _iI _._ 01 .-ov·
~.n.o ._ .....101 _ .. itJo •
.......... • _'" 01 oi .--... - "" .0100_ ._ _ , _............._ _,...-....,t.. ~1Il .- .-... __ ,__•..._.....

I.e _ 1 ............ -..-.- ---I. _.~'..._ ..~~ _ .........-_........... _ _....-....; .......
".. ••11_ _.__ ..

..... '-_01 1,l·.~ ................-.._ _ .

................ 1<1 _ • .,.01 ...

....... T1oo ......... ~ _I ..._..... -,
t.. T ._ '--- ...

..... No , ,_ ..
<ho 11 __ ....
.......... ft-.

I. a_.... 1 1 ._
..Ith _ v ' ••

"-I. , ......... 01 •• 100 _ ••_.
,,~ ,.;'" _ ..10
... ..I,of. n.o ",,",,101 ........~,_ --......... _, ~ '_.....~

A "" Ith ••
• 1, 1_ ~, ..

• IOU I

•".n , '.,'.1 ••••1.."1,,.
....~ , I••••,. ".".. n ••~"'.

Equipment Rental
10000..._ ..... ...-.... _l

own«l by \JJe U St.""" reporting
.... 'U83,270 per St.te. AD
IIdd;tio".1 ....oUUI equal to 21
pere.Dlof tlt;".~ lik.,.
.... upend«l for I"" ",tal o(

r.
r1v.lely owned equi_t. Thi.

• tt« fie""" --"_ '0 emp........
the depende""" DO'" p~ ....
thaI ...........

lI..m I. b St.t.o........ equip­
_L Iwlod1ed by • oepa­
rale~I, by lIIe
.....01..."""" depll"tinent
or by the diortrieq1

lt ""'" found r..... the "'"1'1;'
WI ..pport. (or NodI _UIOd 01
equipment .ciminiluatioa ..
.boal eq y di\"idod. s.- al'
!lie ad ...,.. .. -n_ the dia-
1OdT&D~ of Hoell --..rI. an
....-rated;

Ondu "" equipmenl~
oritII apociaIlnWlIIllhen! olooald
be ,....teo" -..nee of the 1""".
,__01. _"--I reuu.....
'" "'Oil ,of II!! .,.
woni"" .-rie .
..... _ li y ""P ODd !'O'-

....n. Oa ..u- haDd, w..
_lnIlisatioa of...thori1J'...u­
_paaioftI. by.~ of...io._ p....we- and nper.
otiolllll qhl '&'ell ll&nd>eap 0
mai .. _ ~o"'\ica-

~~-
Ad"'i"iltratioD tmd« • die­

lriel _Id 01 eou.. permilllul
odeetiooa or eqlliprnent bewlmlted
10 iu p"ttienlor eondit.iom ..011.
l .....""ito-.n!iD01eduae. n_.
....er...nder oudI "'hniniotn.tion
lhere ia 01...,... the likeliltood of
OftI'oeCIuippm, or ooneenlnling.... ,,~,.m equiplDfllt. Fu.·
lbenn....." lIIe uiJfen~;'" and de­
....1IIia ol pIltlieu.l.ar ....rk mi~hl

..oil oftM'Ul~ prad>eal <:on5id~r.

Oliool or u""...p.nd ....p"i •.
1I.11J" of Ih~ diMdn....,.. of

the diolrid method .pply equally
..dl toodmin"tn.tion by .....in.
le..lI"eo! engineer. Hill ",.jor eQn­

""ttl ".Iurally .. Ihe perronn­
.n"" or _.k, JtI'"...lly with "
eonlr..tor·...i....poinl regArding
tbe II"" of (he equipment bul
wilhout the I.U".'. opportunity

(Con,....... 0.> " ... ""Oil

....~I. b 1 , ",.v••' ...

.... , h.~"~ 50 111 ..""it 11••
b~ h , f ~, ,
' ..'" ,- ..n. _.r b., ~' I.... '1,nc I~ ., ". loo••••~ ~
.... 10••• ~ w, , '." _.~ .....
ole lit _ ,••blo I••
"'..... ..II ,_ 01 1 ,_.;._or ._ 10', pIo,.
..I•• "" 50 ~.·.ftv."'" 10, , I40oI f_..... _..' .

a I'l."_ 101 ,,_ ., ...
.... _ Ioc _".' .
....••11 ._10_

........... r......_.-- _._of __ •• I _ ...
... __ ~ _ I0Io ook.ofl.lo-...--....".. "' 01
., tI .._ 1Ir.......... ... "'_ ,......T ... _._ .....__ ._••....._i __ -. ,...
_~ __ _,.. 10
............ _100.. "._of __
•........_ .. ..0000I_
_ TIN' .... _. _ .... _ •........-_ -T'" .wori..- _
....... -. '- _ 11_ U·_
........ "-"loo •__ ......, -'"t.... _ __ ..
........... T'" _100 _101 I••
d it_,

1. T_ _v.fl.lo "- ...........100.'.. too ,... .... .. ..._...................~ ,_...,........ of _
!. a.......10 _ f _

..hIo ...--. ..I;of ~~ •

"-I. F.... ...k ..., ' 1.1 .
..._Ib ..I•••"'" .
...... • Or ..o;of. TJw , ...
....'..."'u _ h __.. _ ._.w•.• ,•.••_" ........ho."u..;••~....k.

TJw .u.........101 be • .-1"'" .'•.
• ,_. "" 100 " .. 1_
.f ,•• ,.~ II ,1•• 010." ........
1_ _L T", ~",. 010."
0I0 1~ .~....... b, ""·.1'••,...
....'1 " ...ulll...... '.......~,.
.i40 .f I..... n ••~"'.. 010••1. ...
.............k • w.'., _,......11..
••• ,•••••1 , ;... ' ••n , ••, .,1·
,••,,, .n kI. of ' ••"'.1 I ,.
I••••f .I•••" ••~ ' ..' ..
~ 1_ ...i ••••1 10 I , ....
, _ •. T , .
bl•••••1 , ••n." .0 •• be 1I~

.....v... f ..., , •• '.nk.

ITwelve]



T~••,.1., .... v.,,,, vl~ b. of
....1. "" 10 ..n..~ 010 ,..1., wl.~·••• v.~ .. f,;ooion ,_ "'.,~.~ ,..it~

.~flI.I",,' .01........_ to ..... " .v.·
IInl o~' ,.... _~ .~ I.I I",.. 0'_
...~ of tto.. 'On'" 1••ld , 01.
,.;..0,.....n~ o••• i~. """'n " ,.
11..0,..... ..II .,..'nl Jalft', .h of
tIM ~.II In .

Th ~ ho 1.11 .1••..,.11., , , .,..1., tn. of ,••1••, n••y", '..,., to th• ...,.. with·
.~t ,•• _ l.)••~ to ,h.
...... • n~ ....~I~ 'H...I,,".I~ I
I... I... ,.,,0, • 2·1..~ I~II .1...' .......
........,~ ..ntrall"" 1•••• ..."
....lI ·1 ,-•• '~·I..' ~.

n. _ ,. b•••vb" .... ,..""
"nil. vo ~ _ ._ I·
;...h ....,.... f'1•• lbl 1 n.
h.ooI •••• ~ ....... ,~ ._ I~ .
.. _ •••,. I•••• t. .... 1 h 4_1..,
_~n ., ..."."_ t I......
............'••••001 001 wh••1 ..
...nk I , 1.-.,., 'h........."'.,~ ,~"".

Th••1.,,_ vl~ •• I tad .. ,h.,
•ho 0 n h .11 ,....
_ 01 ,i _.".,
......... _ith••• ",••i.1 f 1.,·,......

The t ..o-eo.. eopaeit)' two...h~l
tr..iler ""'"l1ted .team be••er i, p....
toTTed for Ill. lo..er yioe~ty liqllld
uph.hl ..bere d.li...i... I.., tak.1I
tro.. tank e"'" or IIOr..l!". loloell.
lti be... ~v.", winler p..,v.iJa,
Ihl b lor "'"J' '110 be .-d tor
Ihlwiog "lit euh'eT\l or fl'on boila.

Tbe ...to.1 h... t... four wh ...1
trailer type, ill IlIed for tl,. h....'iel'
llrad'" of liquid and ""villi uphalUl
requi...,J ,n .....01' .""t...II eo.au.t>d
..,I.read .".,...... Th. ""it, ho.. ·
lIlY.r, ....I not r~omme"dod by Ihe
AU..nti. 01' N.w ~:nll"llad lfI'Oup of
Sl.. t.....h~r. "1'1.... """11y ~..tin!ll'tl.
quil'tlJllento ..... h.. ndled by .lth.r
•ta.tioulry pl."UI or field k.ttle•.

~'ov." •
Th. ,..k , •• h 101 __ ...

",H,'y bl••, h"".1 .n un'
' I.t"" '.nk ••••1 bi._I...~..... ' ..i.1
t ," f ., loa.. roD .H .
f' lthi _b 10 .h..'d b.
_ •••"" .n ••,,,,, 001ס1 u...".·tI...
•••11_.

Equipment Rent..1
H:..."·........__l

of ",.Itinlf olf ,he in~"'lment .t
the ..,nehu'ou of th. joh. Th..,
too, lhe pu""h... nf equipm.,,',
ita ,..,,,,,il' .. nd "pk"'I' il ...~w_
izM job for which the bl.. iote­
nlnee eng;"..r i.o IIeldolllll"ltirled.
lie .. ho...e~er, e,:m~ I.nth
the dem.nd. 0' hit wo nd
the""fo"" belter • ..-.ed In ..tting
up Ih• ..",,1"Ol f"'tu.. 0' the
"<llllpmertl required.
~UII! of the equal l>Qlfular­

i'l' of the three methotb of ad·
mlOimrallon, Ihe vi...... of the
_itt{lll m.mbe......... taken
u the de<lldinlf 'I<:tor. Of the
ft•• eomlnitteol IJ>l:lIIbe.. who n·
p ........l I p f.reu.... thl'tlO f••_
orod • -epa te depa.rtment Ind
t",o ..,.,.id..-ed th.. a.dmin;atrl.
tion of equip_nl blatt.... abould
be und.. the ntaillle,,"no. d.part·-,

."'....,...." .........
{;em a I. Sllote.•nmed equip­

ment handled on. rent.1....-
Stal_1I(! "'luipment ;1 han_

dled on I l'nllal bui. in 15 per
eettl of lite SlIt,,* r.porting ....
,hif qu..t;on.

'1'"" ,l..ir..hl. obj..tl......
~hetl tJ'robgh woe 0' • rent..1
')'Item. ~'inrt.. it permita e.....·
tion or • .-rn fund from
whi.h to flna.n"" the coat <If re­
pair Ind ~ptae.e",.nt of lIIIin.
Ie,,,,,,,,,, equip",."t. Seoond, the
"'* "f equipment ill distribu.....
.ur"""tly ap.JJl~t th .......t lIn.n
"'luiUlhl. Illd ""'*>nably ....,,_
..,. ba.i&. In add; Ille'" ia
I d.. ide<! tid ill b,vinll" ,
b.oi, "f """,pariloon to _I of
optralion of equipment In Ill.
.....e..1diatrieta ...hi.h ""rmIUy
,nak. up. SUlle high,,·,y orrilli.
"'000. Th~ inrOrmOlioli ia d..
,pml. IllfO if. ""ml..n- ia to
be mId. betw..n the _I 10 the
Stale "f "wllinr .nd Operatilllf
equipm.no u ......inat. Ih. _I of
",nti"l1 prj,·.ldy owned Ind op­
e..ted equipmenl. 'I'h.,." ,""uld
be .. fUMher beneftt (rnnl In ad­
mlillotralive poillt of view, It I.be
polieieo .nd remli nteo in the

fCoo"._ ... """'_'

Th•••OI•••••..Id _ 010. "'.'., ••n,
•••••,., h..I ",1 'y", '"'11 ,...Io••d
..d I....... n<I ool lth .n I.';"t.,............ ,.... " v'~ f
....., 1... f..... 25 ,. 010 H.P, ••_ •
_ , __ .1 125 t. '16 .
_ I ~, Th. h"".1 .~" 14
... 'nt••n.1 bv.tI'n ty 1 , 011
• Th. f••, Ia.k .~ I .
• ..n' •••••lIy ,••_ ... """ ~ ~n'

... ", ••1..... ,....

~- .;, II
.l~ , ..;..,

•'-
f"G"" •

Tho " _... h..t.. ...
"'••n o•• '-v.· ..h••1 ...~ ;.·t,.......1I... II ......1. h•••••TU .f
''- unl.. _ h...., ..... ~..11_

~,Gu ..

...... 0""" "nl I'y ,
,••ho foll....-lnl 100 0 of.h........" ,h. v.lt,
10" p .•_ I........., 1M G.lI'.

N. Iv ..
.. f' _ I co.•.

• 1.1 •• t..
..... f'. , t 1_.... at • G.p.

N, ••",.Inl ..

H••,i.1 1<1 ",.II.h", .1
....i.1 .h. ~, I_~ i.1 ~

........ .ho _10k 1... thoft._ _ ,..'" ,h••U ••_

T ... h.." .. ""•••'" ~I~ b... .,••n ....
.hot hot In • "- '"
~...." 1 "".1 "~'.""" .
.... T... b,...""..... •••'.,
"" 1~ m In'••ho toft' ho
...t ~ '.' _ with. _ .
i Tl>o 1 It••f
.ho ." h '" ,_ 'h•• 1M
..."••• .f ft,,'~ t. _ "',..... "
.h•• ,~ i ,1 'h••



It ....... _'M n , ~....It.~ ..
__ M ,,",~ •• 10 ._ .0'1_ .~.__ ..ooIl ..-n.. _..... ..10 101 ~.... .....
_ .. _'_ _1• .--.... _,-_ _.-.. ........
__ ~ n·_ I..lllt_

"", 011 --. _ ... "",.......
•••• 1 iotI _.-,._ __ .... -.
'"'"" _ ,,1._ • -.. _ 001........- -..-.n.. __ _

" .-. _._-_ "", ......-
-.., _--_ ~ '.-w. ..........._ _-
L ......-H I(......

Tbo ...,ull u., hlllM "-
I. I.- alO pII_ a.-;v _ 1_
'!'hol tn1J.nw .... ...... ... _I
orid~ _ .11 ,ype> ef orrf_
otbn'1II.u I"".ed ..... orrra'""-
TH7 ~." .dlE"'t Cil"'~ for
.........1 dill,. ..in"' "' .....nin-
_u and UIO be i1,. to-.d b,.
11,111 U'Ufc1ta.

The lJOO II 6IiO IriloD &II~i""
1'0'0 .."..llrllI« \YP'l htllo, II 1101.
....pul .... e"o~ .Itd iu ..... (mainlJ'
b,. eerllin Ctmtrll SlIlet) ir eon·
lloed \(I bituminouo planlllliKed IlIr­
f..,in,. II is Doted 11..1 in Stater
..be... m- unlli .... ~. tMft ir ....
_"",nd.tlon lor";l dmrilMllOn.

"'VU t1

.,,""" "
.....,.. _ ..... _ ... n. =
"''''T. 1__ UIO. '_. '." ...,, __-
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1000lU0_ '"- _ .._l

Yli"ioooIlltalei~ oaIeul'led ""
• .........1dI Wlluld pennit_..-
Iw. t. WUI ...llIoci io ~

f... 1If:u";"C <kpt '.

"'"'1ktlI_ to tkir q iBdi.
_ ~ ilia l.M~ pl"lCtiao
to-.ot_dep, h .......\.N ...

• ilnJPl 11M __ .nlll d""
·"wl. to ..._ and

u...&.-ilt ....-. 0BI.r _ 8we
......ed • ftITi.. rate r...
~ M ,.~ tor ia • gi......
CfOtIP- ONauw fd _
I.....~ Ia t oporirI '1'-
proprial.... _ Ste~ _
polII"Ied Ihll _II _ ird~
arted Ia 1.lIe~ or 1""""'--

00ft 01' ~1l1nl1llt1'

It io~blelll.11ep1 .....ni...­
_U in ao-o SI..... make it
mond"ory 10 -..", 'Pftirl .p­
prop....tlOt\ll fOt" pul'cll... of
eqnillmenl. 1l0W'<!'"« il Iholild
be nOled !hit Ihe lrue ...t of
-on ern not be_naiMd if 1M
.... or equ;I" t ir nol. di$lrih-
UI'" ,,, ..._ .

Allo_ tOt" depnociatioa ill
..... "" Ilte -.IH life of 1.lIe
eqll;ll_t o.rd ~aaJn«r -lue
It Ilte u_ of rettt-t. TN
......... life "t ..dI ..II ia •
rtMP "t ...,;Jaroq"i_t _ita
.dept WI_ (I. 1M ....
of .....,., of doe
If'1'fftIJ" ,"t '""""" perf a-
.. l.M ...... ~'~ ......
_._ iD

of opei'Itora « ,.~
&0lOI (I, the PJI..,. I • I ",d ..,.
~t lliLMa II to I"fJI'Iin
Ad'''...·eTI' ... 'noeq_
... at u- ., ..". I ....

• opooeOrl. "'i'... It ir ....pooliQ" In __ to repir.

....itr todOf'IIl -..rift .........rI
,,_ "7.0'1 ttll
-'I II eN II'" III t .... I'eIlIIire­_ ...... ;=J14',,_ ..1 01 the
.-t .,..-~ el'eec. .......
i.. oqU'~1 ....... IlJMl 1lI..
Iillul the J->od of .-rnt- 01
""rUi.. " .. iIr. All lileoe laeurr.
lOuR be oon.oIdered itt trtablioll.
i'IJ dep_ill"'" __ There(----,

TIo. It """••,... ....... _1<1 ...
_ - 0 ._. ........

• ... 11 _''- .... 011"_ .
_ of ~~.. T100 _" _;" _t,
_ _ M &fti .
_ ~_ _I<I .
_, _ of , _.. _t._ n.._ _
....~ _ ..- f -..
n.. ,.0< ~ _ _ ..
---~ ....- _....._.....--_ , -.............._ ~--.. .... -to.. no._._ - -...-... ..._.._ .._ _ ...-;;--
..,••,t _1<1 ..- _ ......_..--- _-, .. , _.....~-_ ......--
T~e ....It Iype loader _n~ _

1'0'0 pDe"".ti~ Ii .... is ~en11,. f.·
,"ored. T ..o otlo"" IJ"pei of bell
l<>aden .... won.hy or spee;.1 IDU,
tion .....<lIIe io '1UW!~od to • motor
rrader, 'be other io ....Ir.propelled
I'nenmilie·tired ..ll1t witll fo..... feed.
8f.eond eho~ II tbe buellel IYJHI
looode~. Tho pnrulll.tie.tire ",OWOl­
in, \a p...fe~1 over Ihe tr.ell.lly•
Inll' tYlle to. Ihe I.Uer nnll

Th. ( ••otor mount I.on\.-end
bucllel JOllier h. i\l ,uppoTle.. for
looodinM from ~lodrl'ilM ."d .Iide re­
monl .......Ir. U il .... ll.ble for
..ounl'''1 0<1 botb Ibe ..h~l .nd
l...elr.I"';~J Iypr 1....10....

.""". II
TIoo__••_l.. _ .......

..._" .......... .-. ---­----- "", ......_.. _-_ -.. ." - ... """""';" ..___ n... W

_I iotI..- _ •
_1 · .. _101 ..- ....• TlM _ ...

....,.- ""' : - --t .- ......
n.. ..- •__ •

f_ _._ U 1_.
•__ ~_""""'" n.. Oft"
_ ,M •••__....,it_, _..

T""" _ 1M _~_. f__....Mw. ,'._ 101 ....100 ........h·

(F..urt""1



.... ",I'•••11 _ ~ .
YO.' .... Th. "'1' I~ b•••_01·
"'"'' 110 In, wi' 1 I••
,.~•.~." , u ..' .nd .. , T ~nl.
....... .. , , tod .. 'b., , ,...;.1
I. '_OIl ••to b.lt b 01 _I·
tn. lood ...."ul_ b'. of
....I , I IG .~blo 1 .. I...r·
....... 1.1 _ b.... "~i ...
-';.b, of ., ,_ 1.....1 .

"C""'o ..
Th. dlU'.1 ""b Id .....~••• II,.

• ,,,. •••, ..01" wit" I•••,.~ I. , ...
•• b .f , _
.........ft, n ""1" ""••01. 4,/100.....~..

"C"n" ,.
Th -r ..... Ito" I d••• '1 1&,

.....I0Il , .. "T","h" "',' II....
_,....t d ft, T'" b.l.
_loll 1 3D ,••h....I....
..It. _v";,. f , .h. ~._
••d ..II... .. it Id .........
...~ d ,".t .IM 1 I. 1• ..-.1 ._
'h b.....ft. 01 ltl.. k.- I ....
.. o<h••_. T", ••1, .h.~'" 1.
01 l.otIlft' "'....1.1 ." _,ft .
.'..k....., 'h•••,. of 10 'ublo
...... _ 1Ho~.. Tho d;..IHo h.ilh.
........ Ito .......I_'.t. t ...,.

...,,,,,,,...
Th. ~ftl, ......1. Ito .."· 11011.

....~••011 •• ,_ ..I••••d , 1'"_ '10 II.... It bl•••

Equipment Rent.1
lOOOdnod fi_.. .... papl

are o.t.o VO')';ng ,m."......,y «In·
d;li~Jlit. ~'or ,umpl., Ih. life
of highway ma;lI~n"""" equip­
ment no.. illl'emeewHl nodoubt
be proJongtd Ibrollfb "...... ill·
1~"';V' ov,tit."I. and replo.ee.
Ir>et\' of "orn ""lU" .....mll of
lb...., .m.rgen.,..

.r....~I. ,,"" lJ""':':P
Hem g. I.itl Ih. ilem. lndttdtd

in lh, rem.1 ..I.. fo'
St.t....~..ned equip,n'''1
(op<\t"llin, ....to. 01""01'
iog ouppli.... repo.; •. up.
keep. d,p~i.tion. ovet•
"""d. prolll, .Ie, l

no. m.jori,)· ..f Siol.......
"",ted 1""1 ",nW ..I.. inelude
d.p....,'&li01l,~ of repain, \lP­
k<'<P ltfid an o'.....I;ng _'- u·
",pl wags,,' lbe "1"'..IOt, TheJ'e
i. I'...meolty- unive.....l "&'~

m....1 thai tb......lfOI "f lb. op.
,"I"t wuld b••~elll,led f""m
equil,moent ronW ..leo.

III 'T'I'iv;"ll "' the _t or .....
pa;r "nd uplt<ep, tb. following
ov"bud llenl. mould ~ tak...
inlo O«IOttnt in "d<liti"" 10 d.
p i.olion ."d g..dual .....1..._:

I .lot"jo.. "",polt, ov"k.,,1 ""d
upJ<..:p.

2. 8",...,., m.llro.lI"", i".;·
d",,~ • n d <quip""""
0\..,rilN<\.

3. Cool' of Ill.nl illcllldinll'
I.nd, Ihop build;nga olld
1100....... machine 1001•.

4. Coot of<>pero.l;ni (fu<l ODd
lulori_to) &nd~-U «Ittlpo.FiIG'" are '" be n,.d.

..ilb ""ntol ,"teo dIarg<d to. out.­
a;d. o. ptin!dy o..nM <quip­
nlen" tJ,e follo'ff'i"ll' ;Ien", ohould
be riv"," eDnOid...."'ion:

l. ln~.....t on lllvllliment "r
l'""nt

2. l"out~noe ""d ...re'1 bond
premium.

3. T.."....

4 W_ or 01"'...."'....
1_.... 1•••__1

".,.11•• i!5 u w , •
" •••I~ TIM ~••, 1 _"1 ~ ...
.............. \00,000 ..~.d•.

Th. b...... ...•.. oIM~ld w .....
..Itlo .. "' l.v.· •• I;...,... '1 •••••
.i , with • 'w.·,"'"
I '•••M. "_I d .
..... Id Ito _v__.I.h _111 ~ ....
........1 ,. ,~ to f ", Idtlo •••
.... ; 1•• ,•• , ~ .f , ' v ...
1•••_ I~ h._ •••••• ;.y of ....
'h.ft ., y ••d I ,,_1••1
......ft 1. I f ..1 I.
I 'h .. ilh • 01 of '.1.tl'._ 1 ....

Th. '••~ 1011 .. _ .
....... ·.1 ...r Id _, ....
"" .h.n 7." .._ft'" .n" n" ft
'Q,QIIO _...r..

.,,,,,". "
Th. , I..ft, d .

17·11. Id h•••• ,._itr oIlrom It.
1 _10 "n" ok••", 1M _vft,.d ••
.... , •••• 10 H.' iln..
_I ·Io.'ft. '.... Th. ""ot
.... I ~Id ........d I."" 01
,h 'O' "_. T", "v _
_vl~ 1 1•••<tlft. OIl..
••d Id Ito i ,h., I ..
d ,..d ••Ilh' 7 •••••
Tho oftil b••i..... _h.ftlo.n.
(.."I.) .. ~rd••~I Ib- _ ••'.d. OIl
........1 I oIM 1M "'tlo;..... _n
of I ....

0. , 1.,1.1 , w ....
...... i h ft' .~••otI. t ....
• 1 , t< ~' "
..... _. b.O "._1.1 h ..""'ft" ••d wi••• I '" I. p ldo
.............. III bo 1 wh..1 .
I•• I...."."....

,Ct>o"""" 111 .. .-.<1.. _1



Division of Water Resources Saves
288,800 Miles With Tire Usage Plan

1., IllWUGH • P"'C"'1Il of tire
""".,,...-tloo developed ...d 01
into oper.tion by I~e Divlat::

of Wuer lwoo" vin, 01 IDOI'e
lhan 288.800 lOil In I-"IU ....
and lrun. ' .....,.1 h be<n ,.11'<'<!1N by
1M divioion th"'" r.. thiol yt<lr.

In ....port 10 l);roo:tor ot l'ubl;"
Worb Frank W. CL..rk on tho ......uti
of the pn>plllll W OeWkr tat, Statll
Ilngine<:f" I'.d..!"d lIy&tl abows that
the budget of _ •.~ automobile
mil"*ll;' I'rep&J'f(l by lila dh'woll .....
Ii". tbiol ylOOr, wlI.iU p...~ to re­
d"ce tbe 1'~2 automobile woe 4l'i pu'
••nt u"d.r thai of IMl ill "01 ollly
bel,,; met bill be1,tel'fJd.

The d,y;aioll lou ill .- &5 ~.
J« tan and .ight Imelul. Kueb of
III -ork i. of oueh 11 natllre that auto­
mobile ,,,,,,,,,porlation ill the 0011)'
III"'" of ",".erinl{ ilJl wide field of
..,u.itl... ThO. ;"e1ud", Ill}lervialon
of dUll, operation &00 1D.""ona"""
of the s.a.llIflIlo ~'Iood C""lrol
P...~ ...Iu 11I..1.... .e........, ""Ow
aurw,., otrulll llal!'''ll. 110M tontrol
and hyd...,I;" .....tlnoct>oa and ope.
.i"l inveIltiguiCII.. uti m..poel;"'"
all of ...bidJ ,,""";1.&1& field work ;n
n..rly every OOIlnl,. or the Stolte. A
""""iderable portion of th" field ....rk
.. loco.led in mouot.inO\Ul or lpa"'b'
popol.otod 'rea, not ..,r\"OO by bUl or
I..i ....

.u.uo, UnNO

I....t ,Ollr ...... nonn.l 0"" for di.
""ion ~i";liea. No .ddition.1 Or un·
ulIO.l dUI~ ~ ponuOO dUl"i.... the
y~.r. Although variona ruI.. for IlOn·
IItr.'lion of ea.. _re in ~"'" .nd
diviaion ........re UIItd onl,. tl'llm •
pool, 7M,roB l_ger ..... mikla.r>d
76,~ Iroek mil.., or. \.nUl or 831,.
991 ear miles ......... 1.....,led in earry·
mil "" th_ letiviti.

Aet.i.ili.. of the dll'iolon for 1942
.',,", budgeled \.(I 396,700 JI&M".......
"r mil"" .nd 60.000 t",ok mil.." or
..b"'b J93,8:J2I_tll<!'" e"r milOll..,d
35.000 Imelt ",it.. 1IV<! b"dgeted for
11>e dnt half or 11>1' yetlr.

In ,pile or the radioal1)' redooed
mil",ge pro~ b,. the di..mon to
"'eel eme~ <!ODdilions, .. of 00­
wb<r 1, 1912.•etuaI t ...... in dirwon
.... w•• o"ly 338.188 mll8 .,.intl

• budg.tod .llow..,ee of 3:'>1,000 mil...
Tb~;" 12,812 mil.. und.... the budg.
et<><! .llow"""" Knd "' partielllaTl,. iIII·
p....ive wh.n .,"njl&red \.(I 1941 dur·
iDg ..bieb divi.lon ea" had I..veled
62'i,OOO mil.. up to DotoLer 1. It
rqI"",,",U ..."i... In 1942 of 288,1112
ear mil...

In adt!iUoa to ..... and ti.... _ •.
...lion redueed 1ra",,1 ~..-nl ..1 a
..vinl of .14,Ul) in ear t l .1 5,
• mile. Tb;" ..........t., 00 ""., ill nOI
I IlOmpl.te ..";og u mlll'h of Ihe
bu.i,,_ ..hiell oth.rwiae ..-on1d have
been O<IllduetM by ..tual <lOfttaet .....
done th,,'ngh of "'l.phon•• lel...
VIlllh and let"'....

T1•• CON"':'V,,"O""
The Ii.... _ tio" pl'Olf..m or

Ih.e diYMiOll develol~1 .ho..u,.
.lUrdeel...li"..,n! _t by Ihe Uniloo
State&. ,\ thoroulb revie.. and al~l·

,.g, ....... IInd.rtak"" nf aU the '.Ii.;­
Ii.. nr 1M diyio:ion '" determine
wh......utonHlbile 1ra",,1 eould be .lim·i"."'" or reduotd ..ith",,1 .etual 1Wl.
lltloot of th.., duti.. ,...~ 011 lite
div;"iOlt by ,..riOlll _mUlL Thill
o"rver ..ao d""irnoo 10:

1. Y.""no",ioe in.n ~b""''''
du.ing the emerg.".,..

2. )lIke .uIOlUObil...nd JIO"'OI"
mel ....ilabl. for .ny ""lrlOr·
din• .,. dol_ in et>n"ectlo"
"';Ib the ...r .nd ....,'onal d...,-

8. Con ••• y. autom<>bil.. ""dI'......
At that time tho SIllt.e .:lISI:in.u"

0,,00 i">truet;",,. to fundiooDal auper­
....'" cov••i"l Ih. prolo".tnr of lif.
nf ti_ I.)' •••eful OJl'!r.tioxJ. -'f>O"d
limilaliolll'lnd ....\rietiou. of Ih. """
of .nlDmOllil", by elirnh,ating t..""l..be..., .....11.1 t'mld he obl.ined
through _reaponde"e<. I.lephon. or
t~ph J-rIlI ulilizoting t••ino or
bu_ ...be....v... oueb me-no of (ralt ..
pol'Ullion ...,.., ....il.ble.

The A1petY""" abo w... i,,"lrne­
led to prepare ...-porta on aetiyillel
."d p.....;bl. curt.il_"1 of aulolll<>­
bil. II"". A """""it"'" ......ppointed
to pl'1'JI"re I ti... inventory .nd draft
i""(.ueti",,o for Ule "f the diriaioa'•

motor ,'.hiel.. and ...iA In _III·
hling ••tloity eurtoilm."t ..,porta.

TIIIlI ".-YENTQII.T

An OIIi ....l. ,"',," mllde of tb. mil...
Ij!D ...ailablo hom Ih. 'ina 011 hl"d.
Th. general fOl'lll1l1l. ulf<! ""'" baled
on an .~ lit. of 17,000 mHO! On
pall nM or urea. ()n lb. bu'. "r
rlr~l Ii...............tiotI a_nline 10
l'....ri<>uI llun.n>ctiona ,t timaled
the tutu.... lVerage ti .... life uld be
25,000 mil... Mil"""" tUn on t, up
to lit. lim. of tb. inventorl" mb-
1....0100 from 17.000 .nd Ih.e re io·
de. mllltipliod by 25/1'1 \.(I arrh'e .1
th....Iim.too remal"I"1 milM@O'.

Th. ","h"'led elI,obin..l ...r mileage
....ilabl••1 lbe lime or Ihe Int.ntory
for lbe M J>UaOllgu .......... 891.000
..... mu..nr an ....1'lI/;«l of 16,000 mil..
per...... ToW mileage for th. 8
ItuCU ..... 186.000 tar mil.. or .n
ov.rage of U,SOO. For Ill. 63 pM'
~ger .....nd lrutb 101&1 .timlted
rubber on hnd "·u 1.017.000 <:lO.
mn.. or In av.nge of 11,095.

On the baoiJ of thio ,,,_tory lha
divillioo budlelod i~ mil..... i~ neb
• m.on... that Il" overage 11M or ea"
...il""UI ~1aeml."t io rubber YO\Ild
IaIOI unlil Jnly, 19-14. I)lIe t<> Ihe r..1
thaI • port;"n of 1942 hod l~ be-­
fore ..rere .nrtailmenl ot tr.vel ....
pl...oo in eII'<!d, the hud~ fo.. 1942
;" I~r than lhot .nti~ip.otM for
1943.

V_.iouo 1)1&1. and I'«l...1 nttUl•.
lio"o ""n...rninr """need~ limi·
IlIi""o &.tid ......! Ii whiclt have
been promulpted .in Ihe diTiaion'l
D<IlIIItr••tion pl'O\t1'llIU hu ........ pta-!
I" .!T<!d .... _iOlinl in ul"l'}"ing oot
the pu~ of tho pJ"llt(...... Gu
....I""'inll ..hieh bee.me ~eeti¥'e I>e­
~be,. hI .100 ....ill I......, iu ..!Teet
~pon Ih.. ~m. On Ih~ baai. of
p..-nt ...ultA, bo........... e¥eo ...ith·
OUI th_ oddiliOll.al ito""" the ])1"0­

I ..m of ti..., """",,"at ion 'le,..lojle<l
.nd pul inlo ..".,...tion b,. lhe Divl•
eion of W.ler Reaou...,.,. will provide
It with .... bber on • enrtailod bui.
.umeiont 10 earvy out illl oI&.l"lory
doti.. through July. 11IU, wb.o il i&
&.tItieipate<1 lOme relief ftoom tbe prao­
ing rubh<:' problem ...ill be all.ined
Ih~ ...... Or .ynlhetie I"Ilbber.



Highway Snow Removal Operations

Curtailed by War Emergency Needs

SI\OW sport.....l.busiutto will
fed the eIf..,t "r !.he ""r thll
wiater.

ll.ln_o"ce Kngi""". T. II. DaI·
n~ ot the UivWon of Higbwl.J"l hu
announood that ""'''1 ....."...clonal
road. in IDOOnuin ..... MftlOforo
kept elM. of ""OW in Winter "iU be
ekwd 11\ , ...m. umil out !>pring in
order that bigh-r" yitally e-ntial
to tho ......rror( ,. be kept """n.

Sueb ""ut U. S. 50 • ...,.;,,1'
~;chn Summit 10 '.ok. TUoe, .
\\'.......... ""tnrlee 10 1'..emile N...
tion.l I'ul<, Sute Sip Ront 44
and 89 I_ling into 1_0 Vol nie
Ko,ional Pork, the I'(la<\. north &lid
IIOn.h or 1'.t>oe Cit,. and U,e General
O.."t Kinp CO","'" Notional hrk
10;/1'10..,...., _10..«<1. in i""rod;",,"
elimifUllinfl: the", frol1l ........ ""moya!
opent;O<\lI it.""" In.lI ~riot II ia:h.
~ t:"",in.,.,... 11.",. OIhr moun.
t.in """oll .... a6~.

U. 8. li() win bo "lo:-! fl'Olll Ky.
burz to LoU V.lI~ .t u.. root of
t.ho Sulllmlt on tm _ aide. Mr.
Den"iI Mid lb. O""~ ..rn DOl ~\aUl
an,. """'mu,,;ti.. in Ihe r..h TaI>oe
........ the lIi«hW1l,. ~partDlent of
U.e fit_ill of NeT1Id. 10.. promitrd 10
k""p tb. 1"OCl<l1 from Nenda into
L..ke Valley ehlllred ot "0'" for
Winlel' .....~lioniltL

'UC"IlIUU ..... XJ:i.llUU

"lluch .. the Oiyi.lon of IIllh.
_yo~ to l.lte thio ..,tion,"
Dennio _Id. "it i••booluLdy n~
...y In order to ",,_ne 01U" ..."..
""!BOn] "'l"lpm""t f.... the du",tion.
lluelt of thi. equipment ill from ei«bt
10 12 rea... old, ,"",kdo", ,.. on",
til oc""" .nd "do nol h the prl,
"ritl.....hiell ...,old e".b1e III 10 oh,
toin .pare ".ru .ud replacml,nto for
00. truek.. puob I'll........nd rolOT)'
11I011' plo_ Furth'rmot<l, ...e ....
""ntronted ...ilh • K!""";"1l' problem
of m.,,·po""'••nd f..,., • 1Ih01Up in
dill,,, opcnlO... of ....,... reJlloy.1
"'luipmenl"

o.nn" ..id thot the Army i".ioto
LAU U. 8, oW, the Oonn.... Summil
mUle, "" kept open ""roltlnllJ'. For
this tel.OOn, equipment that normoll.y
....."Id "'"~ on U. S SO will b&Ye

En,l.nd O.!."i!"
PI.nn]n! OFRce" lOt

poll.W•• Oevelopm.nt
On Inly 1, 1llU, moot ot Ih.

planning po...en ...d dnli.. of
the Mlnutry of Health wc'"
tnInotonw! to Ih. Mhwl!'y or
Workl ODd PlaDnInr, ..hich
Ihlll beeom. the ",,1llraI .u·
Lhorlty for town and DOlIDtry
p!.ollnin. in Znrland and
Waln,

"Th. objoet of th. Gonm·
ment'. poll", b 10 _ro tho
r!rht aM 01 the land or the
DOlI.D\.fY for all parpota The
III1nlttry ho.I lWlOOt"dingly boiIll
ehr,ed with 1M !Uk or pld.
lttr thl formnlollon by 1.oeal
.uthorlO.. in Zn,llDd and
WalN or toWll o.nd OO1IulrY
pilMiltr IChe_ .1Iich will
adoqul!.el1 nl!lle~ lob. 1I01i01ULl
policy fo. vbo.D o.nd rurol
d_lopmelll.. • . ,

"In order to f..,nltl.w llOl.
l&borr.tlo:n w1lh looaI ODtbor·
ItI... tho Mlniotor will Ippolnt
PiIllnlnr om""n, 'WIth hea.d.
'I_n 01 eoll~lellt """tan,
who will "" uaillbl. to holp
ond adYiH th.m.. E&cb of
Ih_ oll\c:oorl will kH'JI tIM MID.
11\.•• infOl"lM4 of 1M probllDU
or lho .uthorlU.. In hio: .......
Uld will k",p Ihl I1Il.bcmtiu
Informed ur tht roqninlmUtl
of n.lIlonai poll", u It II denl·
oped:'

to "" kept inoll"t1y nail.ble On ])on·
net SUlllm;1 for In "".. eqllip..
menl there b....-b do n.

"We "",, noI.dord," he aid. "to
op"."te ann" plo," on U. 8. 00 .nd
ot,htl" mounWn hiKhwI,.,."nd th.n ""
eornpotlod 10 remove I.bio equlpm.nt
on " _mont. nolle<o, I.....lni roe,....·
tioniot. .1"Ued on portially el""l"lld
road. dnrit1ll: I &torm, We would
ooly jc<>l>ordii:e liv...nd 1M ..... ef·
fOM by dol.., lIQ.

"Due 10 Ihe imJlO*ibilil,. or ob·
1,,;n;"II' ",pl.eernent PIIr10 and "'lnip.

mwt it will "" _.,. to bold
.now "",",v.1 "'l"ip,"""t f........,.lr
nOlfd "" ","rtI.;n m,,1a ...\.and.br
""illl in the .ye"t of breokdowlI of
olli,. no'" ."Il"..,ed in ",moYIl or
...0.. on .....d.......... _ntial to the
wor .1T0n. The Wir I'rodlltl;nn
BoaNl hu Intormed lJ" il will nOI
"l'l'ron IOJ" ...ple""mO"1 I"'rto ....
cept tor equipm'lll oaed 0" mod.
dire.etJ,y _nti,,1 10 1M oo",lutl ot
the ""•.

"W••"" un.bl. to obllin priori·
Ii.. n_,.,. to. obllillina' IJ*M' or
m,101 tOJ' _king ,..~in "nd dorin,
oIonno ...b dela". ...,nld e. roo<U
onl_ lIa"dby unilll ...... "vlil.ble."

Mony oommun;l;'" ill ,"onnwn
arMl, Donn;' deel.,..d, l,.... been
...rlled thot it .....,. b<>oolne _,.,.
10 d~llnoe 11I0...~ It .nr
time. WhCfl th", _u....igno.iII too
pi...... al bolll .ndo or ro.d. Lrldillj(
tll U1_ eommunili", ",adink "SNOW
NOT RUIOVlm BRYO~I) TIllS
I·OINT. "

Arnonl other rwl. lilted. by D.,..
n" fOf" .I""iug ullder the &I1OW .....
IlIOnl ban ar.: State Sign Route 89
rrom ita junction wilh Ih. SUlI&Dyillo
Road to Oreenville; SlOle Sign Route
138 l...dinr 10 Bit! Pin.. 1'''' in Loa
"'''ll:el", Count,. "od State Route 190
l..dinl to Caml' An~'" In Son llcr­
nanll.... Cwnty; tho Bill" T..- lllffh.
...y In Cal.,·..... County, ol""",, It
Wkite l'inM; Sonn.. I·.... Higk_r
.IDIed .1 l.onl!" Barn. Slit. Sign
Ront" 20 _ of Nevada C1I7, dDled
at W..blnJ\nn l\<Jed.

Other dI ...hich 11U17 "" el""",,
it brealulOW'tl. """". In equIp-
menl no "" .......tl _nliol 10 lite
wo. effort.. .re: Roule 20. W.........
...11, to nedding; lIoute 82, Bin.
llill. to M"OlLI&gIle, ]toute 83, Siern
County Jiroe In m.ir8deo; Rom. 35,
Hayford 10 1xmllW Cily; .t,,1 lloute
~~. ,Jnnetio" o( Route 73 10 Ceda••
yille.

S110"" 1 opc...t;'" in the
L..ke A h.ad diolrk~ or S."
lIemudloo COllnty will "" main.
t.., , Denni••1<1, owin« to lb. flel
U1at 1 tltoallnd Ill.,...........i·
donto in that .... mu'" "".........t.

(Senn...... ]
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Arrow points to tunnel No. 1 under construction through ridge of Mt. Willi
amson on Angeles Crest Highway in San Gabriel Mountains

Angeles Crest H i~hway Construction
$topped as Unessential to \~/ar EFFort
CObZPLETION of the Angeles

Crest Highway, State Route 61,
through the San Gabriel range

of the Sierra Madre Mountains will
have to wait until after the war. All
work on this project has been stopped
by order of the War Production
Board for the reason that it is a
purely recreational road and not
essential to the war effort.
The Angeles Crest Highway was

being built jointly by the United
States Public Roads Administration
and the California Division of High-
ways. The new route begins at the
Foothill Boulevard and La Canada in
Los Angeles County, extends up the
Arroyo Seco and passes through the
San Gabriel Mountains to an easterly

terminus in Camp Angeles at Big
Pines.

Passing Buckhorn Flats, the new
highway will serve the Pasadena
public camp grounds. The shortest
present traveled distance from Los
Angeles to Sig Pines is 107 miles.
The distance by the Angeles Crest
Highway will be approximately 64
miles, with a saving of 43 miles.
Grading and surfacing of the route

from La Canada to Cedar Springs, a
distance of 37 miles, and 2428 miles
of the highway extension from Red
Box to Tunnel No. 1, had been com-
pleted when the order to cease con-
struction was issued.

This project is notable from an en-
gineering standpoint by reason of the
necessity for boring two tunnels, one

675 feet and one 474 feet in length
through solid rock. On the section
between Cedar Springs and West
Islip Saddle, there is very little soil
and 80 percent of the excavation
mast be blasted. Two inclined ridges
projecting from the face of Mt. Wil-
liamson are so steep as to make tun-
nels izecessary. Three of the four
portal locations are on nearly perpen-
dicular rock faces, 50 to 75 feet above
the canyon floor.
From ~~Vest Islip Saddle, the new

highway will run ,along the northerly
side of Mt. Islip and North Baldy
Peak at elevations of from 6,500 to
7,500 feet above sea level.
To avoid the building of construc-

tion roads necessary to by-pass the
tunnel sites for roadway work ahead,

QEighteen~ (December 1942) ~'dlZf ornia Highways and Public Works
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.. rather di~uh job of tun",,1 "",iug

.... ll..dert.ak~. ~inning ..t lbe
_terly portal of Tunnel No. I, ..
lOtOJl pilot drift. 9 feet wide by 10
feet htgh, ... rapldl,. •.:e......tell ..t
1I1e .rown ot the tum,d-thi8 lize
openi..,. beinll," .ufBci~t to ~ ..ir
equipment ..nd ~........ ohNd fur work
on Tunnel ~o. 2,

E1eA,·..tion .... theu immediately
st.. rted 011 Tunnel No.2 .ith I 14­
foot by ].4..f_ pilot drift ..t ,.ad.,
Ihit Ii... being adequlte f.... ~lrIlt
h..,'Y ~ing equipmeltl. 8i",ul.
lIneot-.ly with the .tart of ~n.l.ru.,.

tion of t1>10 pilot dril't in Tunnel 1'0,
2. ""elv..llon or lbe full flee ot Tuu­
nol No, 1 ...... l..unched ."d both
oportttio... p10@.t:wed .t the .me
,im...

W l blip &dd1e. ""'iob wm be ..
land IIlOI'. on tho neW h~..II.J", .Iao
...mbe tho northel"lyl.....inu. ot San
O.b....l Canyon ..-I. Rollt" 62 bam
,\mel, On r_.IljJt Boul...rd to I
I";'int fon. IIltlel< beyond CI')'1lI.l La....

S...er.o.l branch ro.d. hue been
eompl.lfd Ind ... in .-.



HighwClY Bids Clnd Awards for Nov~mb~r, 1942 V~gt:latiye Slop~

Protection on Access
Road Cuts Clnd Fills

(Omu._ .... _I>

lion of hand t.bot ill l"IlI<i"ll do.." til<:
10,*,~ .ad pickin(\' up the II_h.

The InteMu of both the _t...lO.
nn,1 the 8lak on)uld probably bNl. be
"TVell by i"dodin&" ;n HOKd..ay };x_
••"01;00, (he wwk of ala"" ",ughe,,_
in... atripp;ng, IItQtkpilinJ! I.Ild Ip..,od­
In.. W"""il, Tht 81""" J,:.....on I'!"O­
teet"'" ;1..". '''l"ld tben ;ne!ud. only
~in« .nd .ppli.at'on of " .....
J1e<:,ent uperi",enu ;,,,I;"'t. that
with ""rtein beev)' t~'l'" of lopoooil
an .!l'..::tlve ........th of "Olr"tat;on ......y
be otcul'f(1 by ~;nll" .lon., Wheno
thl" tn'" of eoil """".. the .t....
blenkel oI,o"ld be dlo",,1ded with,
~i", in Ihi••"er>t <:omltl be ~.
formed .. ut.. work.

8t..... applied at I~...Ie of tb_
ton. per acre toY... the Ilope rlIho.
lpe_I,.. A ..I" of t"". lonl per
.......ould .1>Jl8r to be " ...f•••ble

Att"ntlon h... been ,,>'<!II on nil
th_ eont.a"u W the aha"" of Inter_
eoptinJ IIIt"l,..... A. mer be "'-n-ed
on old•• _Iio... of bijrh...,.. a olio."
" Iyt" iliteb la .n ",,"ilalion to
troubl •.

The ........It,lUI' trI*ion. outo Into nil_
tert;l" 'IOU ",blob .. unfA"orKbl" 10
~Ii<m.

It ..... beo!" found both by 0'" """
"~nH ond th" f;oil C"".......lion
Se....;.,e. tb.1 a ditcb ..itb I b..-d
rounded e..- _Ii,," ""'ered wilb
IOt)lloOII it moot lult.hle for the _.
trol of mDult ..te••"d the eli...;",,·
tl"" of .......ioll.

"'WM ..... ,H" r.-i<Iooo,1" ook«l ,..
A_a ..., ,••• '" _ tIoo 1...111·
~",.w1'_

.....""_. """'1001 tll, w1',,-
"Rlob'l "' ... "'.. _ .._.

do>1,r'
"Job" Ado_"
-e !"
n... ""_
"Ito· ..., 1I........b_ 0 f d of "'"

"' ""lIr do.', , 1"
",.. _ ......bo 'II< 'lIroI ........fl·

ITw''''r)



State o~ C~li~orni~
CULVERT L. OLSON, Governor

u ~i~ amtsDe artmer~t caFP b~.
Headquarters: Public Works Building, Twelfth and N Streets, Sacramento

FRANK ~/. CLARK, Director of Public ~/orks

ROBERT H. ROOT, Assis~an# Director

CALIFORNIA HIGH'JJAY COMMISSION

LAS~RENCP+. BARRL'1'T, Chairman, San I+Prancisco

IENI7R 1~~. ATII+7LSEN, Fresno

A\~TERICO B07ZANI, Loy Angeles

BPItT L. V~UGHN, Jacuinba

L. G. E3ITCHCOCI~, Santa Rosa

L. L. P~NPIELD, Secretary

DIVISION OF HTGHV~7AYS

C. H. PTJRCPLL, State Hi~h~r~y Engineer

G. T. D~TcCOY, Assistant State 73ibh~~ay Enbineer

J. G. STANDLEY, Principal assistant Li7~ineer

R. H. jVILSON, Office Enbineer

'P. E. ST~1\TO\T,ll2terials and Pesearet~ Enbineer

FRPD J. GRU~ZbI, Enbineer of Surveys and Plans

R. ➢Z. GILLIS, Construction La`ngineer
T. I3. DI+7\T\TIS, DZlintenance Lnbineei•

F. ~V. PANI30RST, L'ridbe Engineer

L. V. C~1lIP~~I,L, Engineer of City and Cooper2tive Projects

R. I3. STAL\'AK1:R, L+'quipinent ~nbineer

J. V1W. VICI~RPY, Traffic and Safety Pngineer

E. R. HIGGINS, Comptroller

DISTRICT .ENGINEERS

~. AT. Ar1SH, District I, L~'urelca

I+. ~V. H:1SI~:L~~'OOD, District II, Reddinb

C~H~RL~S H. WHITMORE, District III, ll~iar~sville

J1T0. II. SFiLGGS, District IV, San IPraucisco

L. H. GIBSO\T, District V, San Luis Obispo

E. 1. SCOTT, District VI, Fresno

S. V. CORTELYOti, District VII, Los Angeles

P+~. Q. SLJLLIVAN, District VIII, San Bernardino

S. «'. LOZ~`D~1V (Actin;), District Imo, Lishop

PAiTL O. HANDING, District X, Stockton

E. E. WALLACP+~, District ~I, San Diego

HOT~'ARD C. bl'OOD, Acting Bridge engineer, San Prancisco-
Oakland Pap, Carquinez, and dntioch Bridges

~J1"I iFt C([ >IZ CALIFOri NIA STAiI? PNINSING OFrICf

="~~~jn✓~ SACRA\1ENSO~19.J2 GEORGE H. VfOORL~SiATL PRI\i£ft Zg1~LJ ~.2-~G 1H~000

MORGAN KEATOI~f, Deputy Director

DIVISION OF WATER RESOURCES

~+ D~'ARD I3Yt1TT, Stste P.n~ineer, Chief of Division

A. D. b:DlIO\TS'1`O\', Depnty in Charbe ~~'ater
Resources Investigation

HAILOLD CONIL7IING, Deputs in Charbe ~«'lter I~ibhty

R%. H. I30L11IES, Supervision of Dams

G. A. JONLS, flood Control and Reclam~ition

GORDON Z~NB~P, Adjudication, lj~.zte1• Distribution

l7ARIi S. Li'DSON, H~~draulic ~n~ineer l~~ater Rights

SPA\TCER I'URROUGHS, .\Ctorue~-

GL+`ORG17 T. GU\ STON, Administrative Assistant

DIVTSION OF ARCHITECTURE

ANSON I30YD, State Architect
~V. I~. DA\TIELS, Assistant State Architect
P. T. POAGF, Assistant State Architeet

HEADQUARTERS

II. ~ti . DrFI~~%I+.A~, Supervising Architectural Draftsman
D. C. tiVILI~ETT, Supervisinb Structural Engineer

CAItLLTO\T PI~RSO\T, Supervising Specification Z~Vriter
J. l~'. DUTTON, Principal Lnbineer, General Construction
~~~. H. ROCI~INGHA~I, Principal ➢Techanical and Electrical

L~'ngineer
C. I~. BERG, Supervisinb Estimator of L'uilding Construction

DIVISION OF CONTRACTS AND RIGHTS OF WAY

C. C. C~ARLETON, Ohief
PRANK B. DUI3KL+~P, Attornet-
C. R. 11~IONTGOIZERY, Attorne~-
ROBERT E. REPD, .~ttorne~-
I'YtANCIS J. C~RR, ~ttorneti-
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