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Symposium on Requirements of

CalifornIa Highway System as

Reported by District Engi neers

T HERE have been mall)' critical period!; ill t}!C brief
history of California highway progl'ess. The story of
t.he rapid lllcrease in number and weight of mot~r

vehicles and their radius or travel is a familiar nne, The
effort!; that have been made to meet the requirements of this
gr!>wing traffic in highway financing, design and construction
may Hot be so well known. Necessarily, as motor vehicle
trafflc increased there was need for an expansion in the high­
way system to serve a wider nrefl. and a change in standard!>
to meet the new requirements. "1'he initia-l ooileag-e of 3000
has now become 14,000, and standards of highwe..y design
have been greatly modified.

The latest expansion in hig'hway mileage occurred in 1033
with the addition of some 6600 miles, with 3 pubLic anticipa,..
tion that all of these additional roads would immediately
be improved. 'rhere were no incl'eased nnances to take care
of these roads. In fact, tne constnlction fund was immedi­
ately reduced by about $J ,500,000 required for maintenance,
then one-half cent of the gas tax was assiglled to the cities,

R.egardless of how essential these uses were, the I!ffect was
to reduce by more than half, the funds available for high­
way construction at a time when the highway mileage was
doubled. ']'ne effect of this decrease in finances in relation
to increased needs was somewhat obscmred as far as the
public was concerned by the Federal emergency funds that
were allocated to the states during the depression. Since
these supplem~ntal funds are no longer available, the situa­
tion is becoming so acute as to constitute a new crisis ill bigh­
way affairs.

From the beginning, t.he problem on California highw3)'s,
as well &~ on those of every state in the Union, hilS heeu to
provide quick sen,ice over the entire mileage_ Tile inevitable
result was that as traffic expanded in voLume. incr~a.sed in
speed, and changed in weigbt of loads, the..~e enrlier roads
became obsolete as to alig-nment, grade, alld width, and inade­
quate as to durability of surface.

Adequacy of design and improvement was not in sight
when the system ,va.s doubled in 1933. The only procedure
possible in connection with the added mileage, whieh waf; of
very low standard, and, in some districts, was entirely unim­
proved, was the lowest type of improvement that would as
quickly as possible make these roads dustless and mudless.

In order to get a closer pictm-e of the highwa,y problem
as it exists today in California, the District Englneerl:l in each
of the eleven highway districts in the State have bel'll asked
to report on the conditions and needs in their respective
j urisd ietions.

The situatioll in District II is presented in the following
report by Distri.ct Engineer F. W. Haselwood:

District II one of t.he eleven California highway districts,
occupies the northeast corner of the State, includil1g all or
portions 01 nine counties with J 400 miles of highwa.y. The
area is largely mountainous. 'l'he climate in winter is
severe and road surfaces must support heavy snow removal
equipment.

Of the high type pavement, 87 miles are obsoJet.€ as to
alignment imd width, or inadequate as to thickness and
serviceability, or both, Of the intermediate type surface,
217 miles are of stage construction and will require addi-

1.,
,.

Lack of Paved'
Roads Seriotis

By F. W. HASELWOOD
District Engineer, Dist.,:H

Types of unimproved road in Shuta (top), Plumas (center)
and Siskiyou (;ounties in District II.
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Top--$horp curve, narrOW roadway and
"arroW bridge oombine to mlike unu/c
Ihie Plumas County roaef. Centor--Th I•
• harp alignment, steop bridQc approach
and blind vertioal afld narrow bride4 are
at oity limits 01 R.edding. BoHom-Thi$
narroW bddgo In Tehama County reQuires
caroful driv inll.

tionaL Inerements Or surface at inter­
vals.

The status of improvement on
tbese 1400 miles, which 1S just 10 per
cent. of the state's total mileage is:

67 miles, or 5'% llninlt>rovea and un·
oiled c8nb roods.

4.83 mile&, or 34-% oiloo flll.rtb rollds, in­
lerior los: t<> grade,
B..ligD..III ellL and ,~dtb,

3S6 milE'S, or 28% grovclod roeds "d,til
I~ht oiled suriaCt'.

321 Ililln. or 23o/D i.DteMDedl4.~ t1pe M
8lJrface.

1117 01 II ell, OT 10% 01 high lytle J)Jlve­
went.

.All of the g-raveled and ea.rth roads
,'equJre periodical construction f1,od
heavy a.n.nu.al mailltena!lCe expendi­
lures tD keep them in sel"Vice until
more suhstautiel work con be fin..Bnced.
ln other wotds, roost of the work done
to date has bad to be inadequate to
Cover fiB much mileage IlS possible,
and the problem of holding it to­
gether at all requires so much of the
bi~nnill' allocation that little -progress
~an be made toward 1Il.ore substantial
imprl>vement.

An examination of the staluS of
improvement of the HOD miles of
hi~hway in Distriet II reveals that to
brlng' these Toads to the standards re­
quired by present day ira.ffie:, 649
rni.les, or 16 per cent, will requi.r{'
gl'adi.n~ at 3 eost of $14.,000,000. Of
this, '21'2 mil~ will be entirely new
construction and 377 mileg wil1 be
widening or )'enlig-oing ptef;el:J.t obso­
lete roads.

WheD it, COUleS to surface, we find,
by rea.~ou of the necessity of following
th.e expedient of stage construction,
by wlJicb Iigbt ~urfaeeg are con­
stl'ucted and strengtbened peT'iocli­
CIllly by additional increments, that
some work will ]l!We to be dope 00
134.9 miles at n cost oJ $16,000,000.

Th re aI'/': about 35,000 lineal feet
of bridges tbnt need widening or re­
placement by reason of being 5trnc­
lura.J(y weak, too Darrow, or located
on obsolete alignment. The oost of
these brid~eB will be about $6,250,000.

Tbe total cost of grade aurface find
bridges to satisfy present demands
aggregates $35,250,000.

Of COUTse this improvement is not
going to be nccomplished immediately,

[Two] (July 1931) California Highways and Public Wodu



T l>p--Obsoletc ali gnmont and Inade·
4uato 16·100t pav&mont in Sis\(iyou
Co u n ty. eli nd vert ic.l curve in 16/ t b Ie!(·
ground. Cento......-N.'row oiled eJlr1.h 'old
in Tehsma. Poor alignment and narrow
,nadequato bridge, Bollom-Ttli. 14·loot
roadwAy in Trinity has many ha ir!,>in
lunll on grade.

Alld traffic must be served in the
meantime evt>n thou[!h at an exorbi­
tant lTl3in ten.ance cost. A l'ea,.;onable
program that would result ill the
improvement of these roa.ds in 8. pe­
riod of 16 years, provided that duriug
this period there are no Il(lcl itions t.o
{he l>y!ite.Jn, and thAt the req uirements
of traffic and st.anda.rds of hjghway
design are not materially changed,
would call for an annual ~(jnstructiou

e.xpenditm-e of $2,300,000. This is
bvice the amount now available to the
district.

Th is would provide for "even nliles
per year of high type pavement, 30
miles of intermediate type, 30 miles
of completion of stage CODl';truCted
surface.'l, a variable mileage of perj·
odical 81ufaee treatment, together
with the neees~ gra.ding and a.bout
$330,000 for bridge COll:itruction.

.At the end of this 16-ye.ar perioJ
152 miles, or about 11 per cent of th~

roads in the distriel w(\uld be sur­
fllC-ed \vall high type pavemen t un
standard aUgnment and the remain·
der with intermediate t:ype.

On at leMt 900 miles the graded
widlh would not exceed 26 feet, and
I,here '\-onl(l not b(' more than six
miles of multi-lane road outside of
incorporatea cit.ies.

Even this stAtus could not be Clln­

f:idered as entirely adequa.te Em' it
is becorniug inereasi rtg Iy appare nt
thllt intermed iate type surfaces are
not suffic"lently durable where heavy
~mow equipment must be operated.
'J'he~ roads must some tirne be pro­
vided wi l.h more durable pavemt>.nL

(The needs of another highway dislri"l
will be described by :a Diatrkt e:ngi""er
in next mo"th'! issue of Caliio.rnia H illh­
waY$ and Public Works).

A n English reporter, frequently
repri.roAnded for re-Ulting too many
details and warned to be brief, :ient
in the following:

"Last night Sjr Dwight Hope[eSll,
8. guest &t Lady Panmol'e's ball, com­
plAined of feeling ill, took 8. dri.nk,
bis hat. his coat, his departure, no
notice of bis friends, a t<.::ri, !i pistol
hom his poel<et, and fmaUy his life.
Nice chap. ~arets."

California Highways and Public WOTkJ (July HJt) ~Three=



Ki n!:ls l'l iver Br;dge. Abutments and c~nler p;or complete. Superstructure half com'
plate. Kings R;ver, nearing flood sbge, is roering tnroug" c:>n)lon.

New Scenic
In Kings I

I
By R, S. BADGER, Dist r

T HE RE jg an i7)crea"in.~ and
eliger interest shown by the
pubJia in the progress of con·

struction on the Kings Riycr CRI'YOfl

Highway. This project forms a por­
tion of State Highway RooUl 41. It
lies betw6en tbe northerly boundory
of General Grant National ParI< aDd
Deer Cove Creelc. where it .ioin... the
South Fork or Kings River. The
U. S. ForestTy Service will extend
1h is roM with a Forest High way from
DeeI' COI'e Creek into Ceda.l' Gl'ove
and on '{lp the South Fork to Copper
Creek and anotbel' bea.u ti fu I rccreh­
tional orea will be opened to tho
public.

The construction work from Gen­
era.} Grant Parl< to the crossing of
Ten Mile Creek involved very hehVY
excavation quantities. Howc'I"er-, from
t),is point to the Kings Rivel' Cross­
in~ 3t Windy Cliff, not ollly Wilt>
there encountered much beavier
.vardag·e. but the character of the
country rendered construction mIlch
more difficult.

Hard, fine-g-rained granite and
metamorphosed sediment-8xy deposits,
1he latter upturned to form vertical
cliffs, made the tllSk of cuUing the
higohwflY along the mounrain sid~

very difficult.

In certn.in spo-ts the steep cliffs lay
in such irreguh.r alig'nment that
thorough cuts involving large quan­
tities of rock excavation were neces­
sary in order to provide rOOm for
the roadway. At mAny other pla.ces
foundations fl)r high :mAsonry wa.lls
were carved out of the steep rocky
face erf the m()\\ntain a.nd in one
location, where no footing couJd be
obtained fl>r a. wall, an o.rch was
boilt to carry the onter bill of the
road over a. steep niche ill the cliff.
The renuUnder of the roadbed width
at this p"L1.ce wa.s benched into the
fue of the clift

One of the 8peetaculat features 01
th.e construction was involve(} in the
blasting of a coyote tunnel ;It Horse

[POUt- (July 19J8) California Highways and P'u.hlic Works



Highway
RiverGorge
rict Construction Engineer

Sh~ Rend. In this section tlle river
~(}rge winus through 8n "S" bend.
('.ut. to startl ing deptru. throtl~h verti­
cal rocllY cliffs.

III order to give reasonable align·
IM:nt to the road hl thi.~ section. very
heavy rocky cuts were reqllire(). A
coyote tunnel from four to six feet
in diameter was dri"'tn along the pro­
posed inside gutter hne of the rood·
way for a distance of 570 fl\et. At
intervals stllb tunnels \~ere cut lead­
il1g across the proposed roadbed. In
each of these tunnels and in the main
tunnel nlong the gutter line. chnges
of powder were placed ann the en·
tire \'emaining 8pa~ in the entire
tmlne'! system was bo.dd111ed with the
material previously excavat.ed. One
hattery shot was 1-hera made to ex·
plode 37 tons of powdel', The view
from the roadway at thi:<l location
}lOW forms one of t.he striking fea­
tures of the varied scenery along this
route.

From Lbe {Tossing of the river at,
Windy Cliff, the character of the
location clLanges decidedly. The road·
bed foHows about 15 feet above the
river and· involves comparatively
I ight excavation yard~e.

Throughout the whole projeot the
l;{)uriJrt will be trea.ted to Q. cbarming
variety of Bunery. The grandeur of
the Kings River country 19 nea.rly
equal to that of YOllellli~.

Sequoia and 6cneuJ Grant Parlcs
have always d-rawn tourisl.:l into this
seotion of the Siena.'i. When finished.
the Kings 3iver project ....ill ad(l
greatly U> the attractiveness of their
trip.

SequoiA National .Park covers 'm
area of 604 squflre miles. It contalns
twelve re-dwood gl'oves, .among which.
is the Giant Forest of 3200 acres with
500,000 stately trees. Here is the
General Sherman 'fHe. tl'e largest
living thing on eatth.

Several miles to the northwest of
Sequoia is General Graut National
Park covering four square miles.

(Contlnll~d on next I:>2..4rO)

DOVoln the Kings River toward mouth of 80u Idor Creek. Rugged peaks in limestone
formation enhane. tho pieturuqu t boauty of tki. c.nyon.

Califonua Highways and Public Works (July HJ8) [Five~
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Pa~ki,..g a~ea 9( Windy Cliff Rive, tr6uillg' Ort K.ing~ Alva, H ;gl)way, A drinking fC>lJnl8oln for vi,itor~ will be ereeted here.

four miles above this point and
pioneer work hag reached Grizllly
(}reek, some 7000 feet from Deer Cove
Creek, at which point the U. S. For­
est Service rOM will begin.

The U. S. Forest Service plans to

coordinate its roadway work with
that of the State and no doubt will
he able to open its road from De.e-r
Cove Creek to Copper Creek and in­
vite the touring public into the Ceda.r
Grove and Copper Creek CO\fDtry a.t

the same time tha.t the State High­
way to Deer Cove Creek is made
availa.ble lor public traffic.

'['he State will complete actual con·
slruction 0"0 its portion of the high­
wa.y before NovembeT, 1939.

Important Condemnation Decision
By CLARENCE W. MORRIS, Assistant Chi~f, Division of Contracts and Rights of W dy

A RECENT decision of the ap­
pellate court oI tbis Sl.ate
rllled for the nrst time upon a

question of vit.al imporlance w 1111
goveTIlmental ageneieg engaged in
building roads Ilnd highways over and
upon lands acquired by raib-oad com­
pan:ies through g-ran1.s from CongT~.

The decision arose in the case of
People of the Stfde of Co.!il (Y1"Tl.'Vr"

acting by and lhrougk th.e Depa:rl­
m61\t of Public Works, verSU,8 Tl~Ln"'e

Packing Compa-ny ilt al., lM t'o d.cfe'lld­
OInt Southern PtUifie Railro(j.d Com­
pany (reported in Vol. 93, C. A. D.,
page 217) _ Amo~ oth er things it
was held that the railroad comp,my,
where .it has merely a <l right of wa.y"
over a portion of the lands' gought to
he condemned, bas only an inalienable

(nonLransfeJ'able) title thereto, aud
is entitled only Ul compensation for
the damage which the use ot the prop­
erty taken by the Division of High­
ways wouJel CAuse 1.0 the right of use
of the railroad company.

OWNERSRIP DYSPUTED

This action in condemnation was
brought again.st the Southern Pacific
Company to condemn 8 right of way
for 8 new State bigbwa.y across lands
owned by the Southern Pa.cific Com·
pany lying within the city limits of
Tulare. At certain places where the
new highway was located, the owner~

ship of the land was claimed by the
Southern Pacific Company.

The Southern Padtlc Company ac­
quired this land as U Congressional

grant land)~ under Sees. 2 and 3 of
an Act of Congcess approved July
27,1866 (14 U. S. Stats. 292). Sub­
stantially all of the congressjonal
gTa:ll.t.s ha.ve two important sections
therein. one of which (Sec. 2) grants
to the railroad compa.ny, in considcra-­
tion of its constructing Imd maintain­
ing a railroad, an easement for right
of way and for station grounds, etc.,
the same being a certain specified num­
ber of feet in width i while the other
section (Sec. 3) grants to the railroad
company in lee, as a bonus, Ii certa,in
number ot alterlillte odd nurn bered
sections ex.tending out a speci6ed
number of miles on each side of the
railT'oad right of wa.y_

The subject case involved an inter­
pretation of Sees. 2 and 3 of a con-

(Continued O)n JY.l,ge 20)

Californi.a Highways a".d Public Works (July 19Ji) {Sevel1 ]



View of &4l>t;OI\ 01 new link of Oranga Belt Highway eo nsti~u tinq wielo northern gateway to CIty 01 Portecville.

Porterville Opens New Highway
By C. F. W AITE j Dlstrid Office Engineer

K IMPOR'l'ANT major link in
the Orange Belt H\ghway, State
Sign Route 65. tha.t ulLimately

wiU ertend from Ba)cersoetd llorch to
Seqaoia. and General Grnot Nation81
parks, through the eost side of Tulare
coonty, the new mile-long hig'hway
consti tuling a broad northern CI\­

tr8 nee in to the Ci ty of Porterville
was officiAlly dedicate.d on June 16th.

Officials of the State and of Tulare
and Kern joined with civic le&deTS
and citizens of tbese t~vo conn ties in
a celebration that hailed completion
of another section of the 0 rllnge B(>.lt
HighWAY, en UT.ldertllkwg int.o w}lich
the c(}mmunities of. e.sslern Tula.re
have put ten years of effort.

The Portel"'Ville link will be I\.D. in­
tegTa.I. part of a.n npicult.ul'al and
recreational route on wbicb tIle tCl!ld­
wny bet\veen StralhTllore lIll" Lindsay
ulre.ady bas been stil.nda.rdizeu.

Following a luncheon tennered to
4.00 npresent20liYCil of hig!\way

mDlded groups by tILe POl.'t~l·vill~

Women'8 Club and official opening of:
the ne-w cOD.5ltruction by Di\"cctor of
:Public Works Enrl Lee Kelly, repl'e·
senting Governo\' Ft-il.nk F. ~Iert'iam,

a meeting was held nt. which. officials
of the State Department of Public
Works, the Caljfol'llia High~ny Com­
l:/liSSlon and of Tula.re and Kern
counties discu3sed plans for the
future development of the Orange
Belt HigbwB.y.

At tbis conference it was t.he eo_no
census that the bnilding of the I'e·
mai.ning port.ion of the east side hi~h­

way will have to be plscd on II

twc-bienn lUlU basis; that the section
between Dakerafi.eld aad Porterville
will bave to be con&true~ed in. sections
over a foUl' years period and linXed
into one direcll'oute from Rakel"SfieJd
north to Ducor, 'ferra ReUa and
Porterville where it will join the
Por~rviUe stretch lind go on to
Strathmore, Li:nd.~ay. Exet~r and

Woodlake and points to the l1oeth.
Director Kelly announced thaL il.

reconnai"sance sUrvey of the project
will be underLaken l\.6 soon as possible
by the l)ivi~on of Highways and said
that Kern County, ro.a.lcing use of
at'/lilallie Federal 8nd State funds,
would be prepared to build ten miles
of Loe sou tIl ern portioD of !.he ll~b­

way on whatever line is approved by
the engineers of the Division of High­
ways. Kern County officials protlllsed
.whole-hearied cooperation.

l' b e Porterl'iUe reconstruction,
wb.ith is 0.80 of ll. mile in length, be­
tween Morton Street an.d Mulberry
Street, lies pal'Lly within the city of
Porterville. 0.65 mile, and portly
wjtllout, 0.21 mile, aud provides Iln

exceJJent. entrance to the city from
the north. Two curves of lo~ radiUS
aTe subslituted for three on the old
alignment, one of which is a right
angle turn, and fl.-nother a. turn of al­
:m~t a right angle.

~E;ght} a"l)' HH) California Highways amI Pu.blic Works



W ITH Itllte officials e.nd .. ivlo
le.;ders gU26lt of honor, Por­
lorville dedica 10.. 10 publ ie

1190 Ihe new, milo-long highwa.y
cO(\f\octioll thai glv". tho eOrl1mun­
ity Q wide "orthun satewllY to
molor troffic, lind cOJ\stitulei one of
the major Ii nk8 in tho o.atltlde short
route from Bakerdiotld llnd tf>o
aouth 10 the Sierra Playground. of
SeQuoia National Forost, S~quola

Na tional Park lind Gllnllra I Gr. "t
lIIational P".k

Plllnned and wor~ed for for years
by cornmu"itioa of Ihe e:ul Bide of
Tu l.:lra counly, 'rom DlJcor on the
sou I" 10 Woodl:aLco on tho north,
lhe sl,oM roule 10'1'0 d:ly will pro­
vide a direel p:uuQe WilY for th.o
"aried agricultural produch of on
immense .arOIl, 10 lho great eltie. of
the southorn porl. of thl It&t.!!, and
.. tou ritl .oulo tlolal will draw thou·
91lndt from thOle I"ml cities to
9um mer and winhr vac"tion arQall
of \f,e Sierrll.-Po,far"iUe ~lJrd<:r.

water eonservatiOD undertaking and
the building of highways in Tulare
aDd Kern eountiea are dosely allied.
He pointed out that when the Central
Valley Project is completed, tbe new
highways constructed in Tulare last
yeH, this year, lU)d to be built in ~b.e

future will directly gerve the in·
creased motor vehicle traffic through
thi.9 wealthy ngt'icnltural .region.

Two thousand feet of the southerly
end of the project wiLbi..u the city was
graded full width 01 tbe I'ight of wa.y,
while the baJan~ of the l>\'oject is
graded to a 36-foot wjdth between
shoulders. Soil conditions were ad·
....erse on tlte greater part of the
[)rojeet, and illl.p<lrted borrow and
imported surfacing m~teri a.l were
I>roughl in fOT the top layers. The
pavement is plan t mi:! surf'lciuB' ou
crusher run base 22 ieet in width.
Toe sholllders were givel) a HHld mix
sl1rface treatnlent full width.

Bids were opened on March 16,
1938, aud the date of completion as
set by the contract \Qas August 1.
]938, N. M. Ball Sons, of Derke1ey,
were the successful bidders. The VW'ork
has bun very efficiently 8.lId success­
fully prosecuted to the end that the
project was completed some 45 days
ahead of schedule.

The (;;)8t of this improvement is
$41,296.

Irving T. Ball was superintendent
for the contractor, while C. F. Oli­
pbl\ut was Resident. Enlrinc:er for the
State.

Speaking at the 1l1Jlcheon aud at
the dedication ceremony. Director
Kelly, aware of the importance to
Tulare County of the Ce.otTlll Valley
Water Project, said that this buge

Representing the CaliFol'nia High­
way Cowroigsion, of wbich he is chnit'­
man, H. R. Judah of Santa Cruz
f>poke brjef1~r at the JUllcheon llnd also
at the dedication.

"Tbe State Righway Syst~ro,' 1 Mr.
Judah aaid, "is oue of. the best, it
not the best, investment the people
of Ca.Ji£orllia ever have maM. It WIlS

built la.rgely with gasoli..ue tax fundI',
as was this project of yours. The {(OS

tax is not a ta.~; it is an lnvestmen 1. J'
Emmett R. Berry acted ns chair·

ma.o. of the luncheon meeting and
Assemblyman F6rd A. Che.Uers of
Lindsay was master of ceremonies.
Short talks wore made by Harry A.
Hopkins, Assiswnt Director of Pub­
lic Works; R. M. Gillis. Construction
Engineer; E. '1'. Scott, District 'Engi.
neer; W. R. \Voollomcs, Chairman
Kern Connty Board of Supervi:'lors;
Higbway Commissioner William T.
Hart of Carlsbad; Catl E. McStay,
Automobile Club of Southern Cali­
fornia., and othel's.

DiTeclor Kelly and othel' speakers.
paid higb compliments to State
Senator Frank W. M..ixter of Exeter
and State Sauntor J. 1. Wag}' of
Bakerslield, who were at the speakers'
ta,ble, for the yearg of cooperation
th.ey bave given to the Centl'al Vol·
ley Project and the hi.gbway pl.'ogram.

(Conllnu~d on pa i{e 25)

D;.-eclor of Public Work" Earl Lee Kell)/, offioiall)/ opens new Porlorvillo Highway. Front rOIN, left to right-J. G. Brown, PlaTlo;
Assistant Oirector of Public Works Harry A. Hopki nt; H. R. Judah, Chairman, California Highway Commi..sion; M iae JO.9.n Berry;
Director Kelly~ Miss Betty Jones; Highway Commiuiotler, Wm. T. Hart; F. M. Pfrimmer, Porter-ville City Man"ger. Rur row, lefl
(0 right---W. R. Woorlo .....es, Chair .....an. Kern Board of Supervi.or.; C. B. A lIu mba ugh I R. M. Gill is, Construction Enltineer, Diviei"n
of Highwaya; J. R. FQuver, Elteter; E. T. Scott, District Engineer; Senator Frank W. Mixter; Reverend J. A. Milligan; Senator J. I.
We.gy, Baken;field.



View of new Webbe~ Creak Bridge an recently C<)m plated l1'g hway between EI Do~edo :and Clark's Corners) TIear Placer-vill".

Pioneer Road Unit Modernized
SO\lcclll hUf\dred persons wl10 wilncssed the Clfficial ceromo nics attondi ng the dedieal ion of Ihe new 61'e~h of highway On

U. S, 60 soulh of Placerville in el Oorado County S3W someth ing nO\lel in the way of ~ibbon·cUlling when Henry Barlon, fornouei
pioneer stage d~illcr, drove an ancient s~:..ge co:",h (hcough a ribbon barrier stretohed "cross Ihc recenlly completed Webber Creek
hi9hwo)l bridge on tho reconftlrlleted route Gnd H.Grc)I A. Hopkins, Assistllnl Slate Direotor of Public Works, ""hoae father fre19htlld
bull ion from Vir!}i nill City 10 Sacramento in the 70·6, riding 0 n' the antique lIohiole, rcacked down Ilnd snipped tka 8i Ikon strand
\/Jith a pair of "cie50rl, tho,..,by formally opening the now h;ghwa'y. Mr. Hopkins r<!lpre"enlcd G.overnor Frank F. Merriam o.nd Earl
Lee Kelly, Directo,. of th~ Department of Public Works.

By HARRY A. HOPKINS/ Assistant Director of Public Works

To AN accorupa.niroetlt of can­
nonadi.n.g in the skies and a
lavish aerial electrical display

staged by Natme, the newly-aligned
section oi 0, S, Highwll.Y 50 between
£\ Dorado and Plaeer-ville! washed
spick (l,nd span and christel.led by II

summer rajn.. was dedicated to pub­
lic service 011 Sunday mDrning, JU.l.lC
J 9.

Tbe tbunder and liglltoiog and the
eosu ing down pour tailed to dampen
the enthusiasm of several bu ndred
citize.tl$ of El Dorl1.do Cou:tty and
vi.s.iUlrs who pl'Il"ticipll.ted tn th.e road­
opening celehution. As a malter of
fact, the brief and unexpected ~torro

added a. rather enjoyable interlude
to the dedicatory cenmonje.g.

OpenLng of. tne new highway WEIS

celebrated exactly eighty years to the
day after t.be .first mail coach rumble{)
into PlaMrville, then Hal.lgtown, from
Sacramento.

Com pletion of tJ)is projeel ma.i"ks
a uother step in tbe improvement of
lbe Toad between Sacramentu and
Lake Tahoe, vie Plllcervill('. The
growing popu larity .)f the 'l'!lhoe re­
sorts and Ute .A..ruerican River recre:l­
tionfll area. is increasing tbe use nf
this road and it is onticipated thot
as $Mn as m.oney becomes fivnilable
other units will be impl"o'Ved until the
entire route has been brought up to
modern standards of alignment and
grade.

JJl the gold rll~ days this route,

with its 3tdgeC()acll~s and pony ex­
press l"iders, was among the mos~

colorflll and romantic on earth.
Following an inspection of the proj­

ect, 11 group of official gll&its was
enterUlined at luncheon at the Hotel
Raffles in Placerville. Informal Llilks
were made by Henry S. Lyon, dis­
u"ict e.ttoroey of El Dorado; Feed C.
Tatum of the California Stale Cbs,ro­
ber of Commerce; William Breedlove,
chairman of the El Dorado board of
supervisors; Mayor George P'angsted,
Maror of PlacerviUe, and others.

Represen Ling tbe city of Saenl­
menlo at the dedication ceremonies
were City Manager James S. Dean
and Edwin It. Pickett, piesident o,f

(C<>tl tinueo on page lG)
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SOIL STABILIZAliON
By THOMAS E. STANTON, Jr'l Materials and Research Engineer

The following a.rticle is the second part of a. paper prepared and presented Ill, a recent m~ti.ng of thll County
Eng-in.eers Association cf Oll.l.ifornia. recently beld in So.n Diego. The first pa.rt appeared in the June issue of troll
rnagasine,

AUB.rECT by no means Dew bat
of recent years all dolled out
in new clothes is the subject of

"soil s1.abili?af.ion" as llOW generally
undr.rstood and which covers the ~ll­

tire field from consolid.a.tion of clAY
and adobe so-ils at opLimuro moisture
without a.dmixtul'es to t.he lltt~t de·
velopmellts in emulsified asphalL olld
Portlllnd cp-ment soil mixtures.

Soil slabilization liS defined. by C.
A. Rogentogler of the U. S, Bureilll
of Public Roads i.~-

"The process of giving lJatural
soils enough abl'8si.ve l'esistQ.nce
and shear litrengi.h to accommo­
<!:\(e traffic 01' load!! under preVll­
lent weather conditions without
detl;mental deformo.lion. 'rIle
esscnLia.1 consideration in stabi­
Ii za lion is to prov1d.e the com­
hi nation of internal friction
and cohesion requircd to fur­
nish the soil with lligh shearing
strengtb. It is well known thot
th~ denser th~ soil the gLw ter
is its stability. The metllods
employed include the use of
.fldmixtures, compactioll and
densi6.cation by specific techni.
cal tbeory and luboratory con­
trol. OptilYl.1Im water content
is (undamel] titl with gradation.
AdmiX-lures may be soil mate­
rials, deJiqu.escent chemical,
so]u ti OM of electrolytes, solnbl-e
cementitious cbemical, primers
arod nellt [Illiz.ers and insolubl e
bindel'S."

OENl'JUL METHOOS

The essential features of stahiliza­
tiClU inc.l ucle prevention of clay, &ilt
and loamy soils becoming- detn­
men1.8.lIy wet, incorporll.tion of
granUlar' milterial!'! in clay s<>ils, fur­
n~ing grannlar soils with cohesive
binder, or a. combination of one or
more of these.

Genernl methods for a<.:coroplish·

illS' stabiu2.alion llIay be en ume.rateu
AS follows:

1. Selection of natural soils
wi th granuLAr 111 ate ri ala and
bind er which turnish es hi$rh
stability.

2. Adding soil binder to grilnu,
WI' matcriols Ol' adding gran­
ular material to days.

3. Tr~ating graded soils w'ith
de liq uescen t TTl al.erialr:; such os
('.lIlcium or soruUTTI c1lloLide.

4. Watetproofitlg soils wjth bi­
Lu minous roa terials,

;). Cement-soils l)1ixtntes.
6. Densifitation of natural soils

by s p e ci 0 I manipulal.lOn In
combiDation wit h ad1llixl nr~"
of physical or ch emjcal )TIll tp­
rials other than soil to ellm.i­
nate pennBn-ently those col­
loidal and clay properties
producti\"e of volume change.

TN NEW FfELJ)

The tel'l:Il stabiuzation as applled
to items 1 to 5 is simply the appli­
cation of a new term to methods B.nd
proceeses extending back several
generalio.\1s at least. It hilS been
standard road constnlclion proce·
dure to bind granular matel"uls
\\- ith clay i dilute clays witb gl'a.n ular
materials; treat soils wjth diliques·
cent salts to eliminate. dust; ;I.nU
waterproof and bind grllnular soils
with b'jtuminolJs materials a.nd Pon­
18-)J d cemenL.

As applied to lhe stabilization of
i1dobe 3lId clay SOlis with materia.ls,
other than soils, to permanently
eliminate t·hose properties produc­
tive of volum-e change we get luto
a new field; a. fietd in which eon­
s..iderable progreSo'! has been made
ill recen l years. It is c,xpe-riell<'.e jn
this last fiold which will be dis­
tussed more at lengt.h in this paper.

According to :McKesson a.nd Fl'lCk­
<;tlld -in a r~porl of a. cOO~el'llti"e

in vestigatioll of in lerm~d.iai.e yea d
LYVes, 1927, the use of eTude asphal­
t.ic base oil aDd light residuum fOl'

the presen'o.tion of I'oad sudace~

was b('.~lln in the western part of the
Crlited States Corty years ago. OM
of the eadiest detlliled reports nf
oiled road construction in Califol"llia.
prepared by James W. Abb6t, ap:
peareel in the U. S. Department of
Agricult.lll'e Year Book of 1902. 1\h.
Abbott des'r'hrld the constructiou of
siy TOiles of rOlld in Los .Angeles
County iD 1898 where oil was used 1·0
lay the dust. Only fOlll" years ll\ter
750 miles of county roads and city
streel..s bad been oiled in 25 counties
ill Californ.ia,

Neglect Df 1)1.ainlenancc llnd, in
ll'Iliny cases) unsui La ble soils Wel'~

lhe cause of failure of much of thi~

early oil rO'ad CQDstrnctiliJ.1, The
Sllrfnces were presently 8 mass of
chuck hoJes &nd cOl'l'ugations and
the rOAds were rougher riding tb.iln
i.f no Dili\){; ot fl.)) had been done.

LrGBT OLL TB.EATAm/'."l'S

As a result light oil road construc­
tion received 8 black eye in Cali­
fornia And it was not un til twent v
years tiller that the West began t6
gi ve seriot1~ and sys t.emntic atuntion
to this illelCpensive type of road sur­
fa.cing. Oregon had considerable
sutcess with surface treatments ill

1923 and in 1924- and 1925 CalifoT­
nia followed suit.

The light oil treatments evoh-ed
in Or~,g'on and CaljfoTt,ill were of
two types, tbe surface treatments
rnetbod, ll.nd the si1tfaoe mixing
method, Tile eil:-ly Oregon work
was contll\ed to the 8lll'f:1cC treat­
ment metbod, whereILS in California
both methods were used. the mix.ing
method gradually acquiring favor
over !.be surface t·reatmen t met.hod.

The treatment of metaled road~

by the sorface mixing process was

[Twrlve) (J-..ly 1!JH) CalifoTnia Highways and. Public Works



{:

" ~,, ,::.,
~ c.

14")

'IJ
...:

5AfvlPLE # 1
Clayey ",0/1 from D/.st V-/'1on.-/O-B (Mustang Grode)
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merely a modification of Ole methods
use,d extensively on natural soil over
an ext.ended period in StanislAus
COllDty, CaWornia. and other COul)'

ties of t.he State. No new princ.iples
were introduced but there was a
change in construction de~il$. Wis­
consin. bega.:n using the method ill
1923, Nevada and Wyoming experi.
mentally in 1925 and California ill
1926.

Tbe first oil mi." road on the State
Highway System in Califo!'nia was

construoted in Sail Beruardioo
Coun ty between V ietorville a ud
B8t~tolll in 1926 under the direct.ion
of E. Q. gullivan, District Engineer.
The roadbed material was of ex:·
cellent q uaJity £01" tb..is type of con­
struction and considerable SUCCI'Sl'

attended the work) which ig still in
fairly good sh f\pe after twelve yea.rs
of service.

'fhe succes8 of thc Victorville­
Barstow project ellcouraged an ex·
tensive program of this type of con-

structioll and appro.xill)a /'.ely three
thousand miles of similar coosLruc­
tion have been bUllt on Lhe Calilor­
uin State HighwElY system since th.at
elate.

In 1929, however, a section con·
st..ructed that year easterly from
Yermo, San Bernardino Couuty, de·
veloped distress TIlldr-\' traffic in a
short time after c..onstruetiOD. The
Materials and RC:8l'areh Department.
undertook to determine the couse of
the trouble and F. N. U",cem of the

SAMPLE #2
Blend o~ 50% Adobe anti 50~ .5orld fro", Di,st. VJ/-Jlen.-Ce.t/n. I/o.:>p .

.5 how /nJ .5 IN.IJ i" Z 4- h ~ i.n'oS •

A

U/)ffeOled

B
0.3% .5C·2.

c
S /. El1Ju/"Jon
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• Slandanl 6wcll tesl (0< 'Bituminous Mixtures. )lllllerlol8 & fulldrcb Dept., Cal.
Dlv. o( Rigb,vays.

SROWING COMPARATIVE SWELL OF TREATED AND UNTItEATED
SOILS OF VA.lUC>UB TYPES

SOft. SWELL·

nE.M.!.RI>:S
s~

No. ime-n T1'Ulment 2~ hr:!. 2 deys- J d818 4 days l5 days

.-'.. tJoL~. .700" Co1ll0ad.ed with 1()'1~

Moisture
B 10% SC2 1.2l'iO~

ClllY~Y IDe u,del (.-000

1. C 15% SC2 ,529" DhlL. V·Mon-lo-B
(MuS(sPK G,-sde)

D JO"!~ ElQUU .177" .20a" .217 .222 .227

E .15% ElDuls .067" ,083" .000 .()I)3 .09i> FlcJ ui Vii len t to .0..'(

Soil ill USBPR
F JO% ClOt .0()Sw .OOS .000 .000 .000 Cl3SS

A Untr. .25(J" O>mpacted witb 7%
MoiBtore

B 8.3% SQ2 .134" ~Qterisl consists ot II.

blend of aO% 8dobe
~. C 5% Emula .04~" .Ots5 .000 .002 .064 lind 150% Sll.nd from

Dist-VII· V~n. Co.
D So/~ Emulg .016" ,02-1 .029 .031 .033

E 10% Ernula .004" .()()4 .oo-l .004 .OOi Camllrillo Hospital.
Eq1J;valent to A-6

F !3%Cmt .063w .008 .003 .00-1 .003 8011

3. A. 4..!1"l'~ .8C2

I

.oo.r ~lID<ly Malenal, Dist.
V I 11 . R;~ . 26 - A.
Eq~iv. A.J 8(\il.

department was as..$igned t.o the
study. H \7eem quickly determined
that tbe local aggregat'C reac~d en·
tirely different in the preseoce o(
oil lind water than did the aggrc­
ga I.e on the Victorville project. IL
WQS 5ubsequentJy learned that the
Yermo materiol had about every­
tlling wrong with it that could be
wrong with II. material of this type.

W:SSONS LEARNED

First it was found that even
lhougb in ~bc r1.esert, the C()ArSe

particles contained sufficieot mois­
ture 80 that in the surface area
determination on which tne propel:'
oil content is bas-ed, t.he fine dust
particles clinging to the COllrser pa:r­
tides, were not readily screened
through the 200-mesh screen \vith.
the result tba.t not enough oil was
being used. A mixture which at
first appeared rieh, quickly dried up
and become defLd as the oil slowlr
penetrated tbe film of tine particle-I;.
and \V6S absorbed by the rather po­
rous coarser aggregate.

The aggregate h!ld a greater affin­
ity for water than for oil thereby
l'esllhin.g- in early failure clue 10
l"av~lin~ or ruWug under traffic,.
There '\Vas likewise n high swell of
the mixtur~ in the presence of water,
.enol.her manifestation of the gre.at03r
affioity of the 8ggre~ate fOI' water
than for oil. .

From tbis arId similar expenences
was developed the clause in our
specifications covering tbe wash test
for determining percentage of fines
and the wa.ter asp he It preferential
test fOT determining the c1l:nacler­
istics of the fine aggregate.

ARlZON A EXP2ll.1 M E:N'TS

About the same time, Al'izona was
expeneDciJlg si m il ar d i fficuhies with
caliche and otber- typical A'rizon..a.
soils. Several test methods were de·
vis(;d to detect the susceptibility of
oil road;: to moisture condition!;.
The methods now in use in tbe lo.bo­
ra-tory of the California .DivisioD of
Highwnys are modifications of meth­
od~ origiually lld6pted by the Ari.
20na State Highway Department
under the direction of J. W. Powers,
Materials Engineer.

There are two tests fOr tbe PUI'­
PO&e. Tbe first, the water asphalt
preferential test is made on a sample
of dust passing a. ZOO· mesh sie\-r.
and determines the water-resisti..n~

properties of the filler used in the
mixture. The second, the swell test

is more conclusive as it is made 011

8, compacted specimen of oil mixed
aggregate representing typieal pro·
portiolls of oil or asphalt as well as
the grading used in actual construc­
tion.

PMBLRM OF A.OQREGATES

Expcrienc-e has ShOWD that i1 fillcr
dust, which has a greater 8,ffinity
f.or water than for oil, or aggregate,
which 'has 8. high swell whe.n mixM
with oil and rubjected to the swell
test. is used in oil rona construction
trouble may be 8tllieipated and,
t.h~refore, our spef.ification& are ~o

written as to eliminate unsuitable
material of this type.

In view of the fact that much of
t.he local soil in California fnils to
pass the wa teT' asphalt preferen tis1
a ad swell tests and ha.s boon fou.n.d
unsuited for mixing asphaltic oil as
evide.nced by failUre in service, the
l1~e of sucb local materials with oil
has been eliminated with resultant

higher cost for impoding suitable
a~gregate.

This situation has been the occa­
sion of in tens-e studiea both locally
and natiotlo.lIy to develop some meth­
ods of treating these adverse floils
so as to eiminate absorption of mois­
ture through capillarity and coose­
(jueut swell and disruption.

Two metllodfl ha"e been deveJoped
whic.u give eonsiderable promise
provided they II.re found economicnI
of appliMtion on speci fie projects.

EMULSIFlED .!.SPHAIJ!' STAB![;ru.'tION

The first method 1.0 att.ain. prow·
illence ill t.bi:l field W~g that of stabi­
lizat)ou witb emulsified asph&lt.

AccordiDg to the theory of C. L,
McKessen:

"Stabilization with emulsi Bed
asphal t has three defullte
objectives;

1. Wa tcrprooiing the individual
soil pa,rticles and thereby ren­
dering the base highly resist-

[Fourteen] (July /9J8) Califorma. Highways and Public Works
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Bay Bridge Revenues Decrease

Total
SinGe
O~en.ng

13.u2,4QO

22,42:2

49,$62
15,122

1d7,133

~88,il51

29,63:9
14,.511,s04

3.30e,1>17

1,116,231,909

Total
June

Ml,M3

1,318

2,736
1,1()2

11~

3S,!31)

1.!lA1lI
714,173

204,.2-17
~,79?,OOO

mix type of stabilization and experi­
enQe may even ultimately de~rmine

that the gl'eate.r serviceable life and
traific carrying ability or stabilized
mixes of theM types justify their use
even in locations where the cost is
greater th.a.n that of a D.rst class oil

11" cutback m i J: job.

F ~ u _ .- _

PARTICLE SIZl! - MICRONS

T<\lal
M.1y

Palaongec .aUI<lmablle~ . ... ~,863

AUt<; trallen • ••••_._ ._. ._ _ ._. 1,()82
MotOC<:I(<:IU ._._ _ • .___ __ '2.745
Tel CA I'1l __ __ __ _ ._•• _.___ _ 1,137

BUM" .• _. .• • . 11,169

Truck. _. ._____________ ~64

Truck tc a liars .____ __ __ 1,~2
Tot.. I vehlelea _•. .__ • ._______________ 731,079

l!l(tca pa~~6r' .. _ . .______ 2OS,2SZ

I'"reJeht lb.. . .__ _ _ _ 19,014,417

able for oil mixing is to be found in
the finished subgrade under norma}
construction operations or on a short
ha.ul,

It is where the haul and -purchase
price of imported selected materiitl
is high that there mll.y be a real field
for the emulsi ned Asphalt or cement-

T RUCK t.nlffic over the Sao Jrrancisco-odJrlsnd Bay Bridge is contin",'ng to Increase.
ol.'el)rdJn, to 8. traffic report for :ruue JIled t>r SlAte Rlgbwey Eng;BoeT C. H. :?urceU
with !llate Director of PubUc WOTk~ :Earl Lee Kelly. Bowever, rOVeDUe9 sbowed ~

drop of app['(jx;maU!ly $8,700 lost lllOo.th C;)ID»llred to flLsy. A toto1 ot $3Q9,tS96.20 WIl8

collocted in Juue OOlIll>Elred to $37&289.70 in tho J}I-evloua mooUl.
Dl!3phe II llue-day 8b~lJ·ter mouth, tbe number or trud<* Bbowe<1 B goiJI of 3064 in Jl1.la

over lilly, with tOoC.als {or the two lnI>utblJ 8S,5:'!O and 32,400 truclr8 respectively, Truck
tra\le.nl aloo IDCTellSOO trom 14-62 In May t() 1lSS8 iD June. Number or t'rei,,1Jt 1>01lDds ClIrrie(]
over the bridge I"elIcbed 11.11 alL-Ume bJgh with 92,7M,OOO pOIJDds tMl Ollporle:d, brlBglng the tota.l
to date l.O 1,176,23.l.900 [)(IU ods. 'rolls aud ~il:'bl ra t~8 "'ere lowcnd 011 May 6rst {rom
75¢ per truck to ~ lIod {rom U per ODe huool"W to 2~.

Avern~ vehicles ~r day a.lso showed liD illc~se, ll.Hhougb the iotal Dumber 0/
vehiclea (eU ~w the May ((gllf'() due to Q eborur CIl.ODtb In June. Last month's lLv-eMlle
....as 2S,s.oo u compared with the PnlViOU8 mouth's Jlgare o( 28,(iS3. Total Dumber of
vebSdes WII9 714.178 fOr June 4Jld 131.<Y79 for May. JUDf" tnllBc b-rQught the total number
of vehicle.!~ the bridge sin~ ite o~l:lillg November 12, 1936, to Hlill ,504.

Comf>A, r:t tive tignres I'ollow:

ThA.t there is comriderable merit
in the use ()f emnls"ifiM asphalt for
~t8.bili.zati-on of many soils there esn
be no doubt judging by labm"atory
teats and the service of several ex­
perimen ta.1 projeets constructed by
the Division of Highways.

'I'M short a. time has elapsed, how­
eva, to d~te'rmine the period of
years o.er which this method of
treatment will be effective a.nd some
soil:'! have been definitely determmed
as being llll.Suitable for such treat­
ment.

The economy of the process must
be studied separately for each proj·
ect and comparison should be made
with the cost of importing seleoted
maUlnal wHh low swell and high
bearing value which can be satisfac­
torily mixed with the cheaper road
oils or cutbacks.

C'EME:-l'T 90lL Sl'ABCLru.'l'ION

A second method of stabiliza.tioll
which has atw.ined considerable at­
tention of late is the Portland
cement-soil mix type of constroction,

Here as in the case of emulsified
asphalt, there is no doubt but tha.t
ca.pillarity and swell of many, if not
most., adverse soils can be destroyed
by admixing Portland e-ement and
then properly C<lllsolidating tho mi:(·
ture with the optimum percentage
of moisture for the densest eOlupac·
tion.

Several elrperimental projects of
this type have r~ently been com­
pleted or are to be C<lnstrueted on
the Califorllia Highway system.

The results to date have been quite
satisfaetory, altbough here a.gain, as
in the case 01 emulsified asphalt, the
eeonomio fa.ctor is an important one.
Neither one of theae methods of con·
struction have yet been able to eoDl.­
pete in Cl>&t with oil mir. construction
where }~al soil or aggregate suit-

ant t£) waUl' which would
otherwise be absorbed by cap­
ilia rity.

2. Forming on the soiL particles
an absorbed film of hard
asphalt, of a.lmost innoitesi­
mal thickness to give high
frictional resistaoce.

3, Obtajning £I up P 0 r tin g
strength on the finished pa.ve·
ment slab by pl'eserving the
naturally high cementilious
(dry) strength of day when
t.he pavement is sllbjccted to
long continued exposure to
waler!'
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Harry A. Hopkil' •• Aeslltant Public Work, Dir.dor, auistod by Ed Willi" HiQh'
W8)1 Maintenanco SUPD,;l\leodent, snips ril>bol' barrie,. on new Plaa6rville Highway
81 H o,,/"y Barton, pioneer otage driver, driVel anoient 8tage coach through it.

Pioneer Road
Unit Modernized

(Continued rrOFfl r>ll goe 1())

th~ Sacramento Chamber of. Com­
r(u~rC6.

A 9 was men t;ioued ill a pre\-iolls
article in t.he Decerobe'f, 1937, issue
(If this magazine, this llew canstTtlc·
tion is appl-oxim:l.1.ely 4.3 miles in
'len~h, About J.9 miles shorter than
the old route. The- new alignment,
witb a tlJinimUlD radius of CUTvahl,re
o[ 1000 feet, eliro inates. roa ny 9harper
cun'es, some with radii shorter (ban
JOO feet.

The surfAciug On the project cou­
s.ists of plant-mixed bituminous
treated cruahed rock, 22 feet wide by
0.25 of a foot thick, on a erushe-r nUl
bose 23 feet wide by 0.4 of a foot
thick. 'rhe grading an(l surfacing
cost appro>;ira8tely $190,000. The
cClntrsctor \"as Hemstreet Bud Be.U
and Mr. J. n. Greene lind Mr. H. fl'.
Sherwood II'ct:e the resident ~,(jg;ineers

fOr the State.
'l'h.e Webber Creek oringe, over 100

feet high a.nd 322 feet long, is of the

Contract for 75 /000
Barrels of Cement

Bids were recently opened in
WnshingtOD, D.O., Ior 75,000
barrels of finely ~ound stand­
ard portland cement (or OeIl­
tral Valley Project construc­
tion.

This is tbe largest cement
order to date on the Oentra.l
Valley Project. The cement
will be used for work on the
Kennett a.nd Delta Divisions.
with 30,000 barrels destined tQ.

Coram and 20,000 barrels to
Redding, ill Shasta Oounty, and
13,000 barrels to A.1Itioch and
12,000 barr&1s to NeroIy, in
Contra. O'osta County.

rE'inforc~d concrete girder type. 11
gYllcdul span, blendiog well with {.he
surrounding cOUlllry. it was buiLt con­
cu rrentLy under /I separnte cootl'act
at B cost oj' About $4.1.000. The COil·
trllcto\' was the Campbell Construc­
tion Company and the resident engi­
neel' for the Stote \~as Mr. J. H.
Born.

New Foothill
Highway Link

Is Dedicated
By A. EVERETT SMITH

Assistant Highway Engineer

K ID lJ pictures'lue and rostor;.
egl sftting on June 3, Governol'
Frank F. Merriam, &.c.cooopanied

by Earl Lee KcUy, Director of Public
Works, and Harry A. Hopkins. As­
sistant Director of Publie Works,
dedicated the 6ual lUlle of the lour­
laue Foothill Bou levllrd to the use of
tbe tra.veling public.

The dedicatioll was beld beside tbe
Madonna of the Trails mtue IOC8.t~d

at !.he intersection of Euclid Ave'Oue,
nationally famed for its beauty, a.nd
the Foothill Boul('-.vard wbich earJ;es
Ii l.arge volume of business and reCl'e­
ationa1 {''raffle and is especially Xloted
as the longest four·lane highway in
Cali forn iA..

Following an address given by Gov­
ernor Men-lam. who \Vas introduced
by C. E. Grie.r, wirman of the
county bOB,cd of supervisors, a short
taTh wall given by Director Kelly.
Other speakers for this occasion were
Godfrey A . .il.ndreas, Assemblyman;
Dr. C. G. Houst.on, Director of Cali­
fornia Safety Council; Franklin Low­
ney. Executive Vic.c President of the
Solely Conncil; Eo Q. Sullivan, Dis­
trict Highway En~neer; and J. B.
Gill. Pre-sident of the Foothill Baule­
vard AssociatioD. Rollin L. Leman.
President. of t.he Upland Chllmber of
Commerce. prel:lided.

Com pleting bis address, Governor
Merriam symbolically opened the
h i.ghway to a. new ere of traffic when
he walked to the center of the boule­
vard and clipped 8 ribbon barrier.
TIlliS, with. years of planning and
building, this roate lUIS adv:mced
from a mete farm road to 9. modern,
fOIlI'-lane, divided highway.

This final link of the four-lane
Foot.hill Boulevard extends frorn the
Los Angeles County tiDe at Claremont
ea~rly over Highway :&lute 66 to
San Bernllrdino, 8. dUitance of twenty­
One miles. The contract covering this
itaprovement is in the final stage of
construction. The work is being- done
by the United Concrete Pipe Corpo­
ratioo, Con tl'£l ctCl'S, under the inspec­
tion oC J. M. Hollister, l'eside.ut eng1­
lleer.
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To obtain tl1is width of }lighwD,y,
the existing asphaltic concrete pave­
ment, completed to a thirty-root width
in 1929, ,vas by tllis project widened
to a width of forty-!lix feet by placing
an additional sixteen foot width of
asphaltic concrete pavement. Tlle
forty-six foot width of surf::lce bears
two ca~tbound and two westbound
traffic lanes, the two iMide lanes be­
ing separated by a central dividing
strip foul' feet in width, in line with
recent State highway practice in con­
structing four-lane, divided highways.
Each ingjde lane is eleven feet in
width, and each outside lane is ten
feet in width bordered by an eight­
foot shouJder of oiled road-mix sur­
face treatment.

The placement of the a.dditional six­
teen-foot width of pavement and
shoulder comltntction necessitated the
extension of numerous existing corru­
gated metal pipes, reinforced concrete
box culverts, aod reinforced concrete
bridges.

Greatest care was used in the de­
sign to avoid cntting down trees.
Three hundred palm trees were re­
moved and replanted where they
were too close for safety. Pa.vement
widening was designed for place­
ment on alterll.lLte sides of the exist­
ing pavement in such manner as to
preserve the xn.s..gnificent paJm and
eucalyptus trees that adorn this high­
way, without serioWlly sacrificing
standards of a,1igmnent.

At areas where curbs were COll­

structed, the distance from center line
to curb was increased approaching
street intersections to give a maximum
of visibility 8 t these points.

Intersections from side roads were
paved to give free access to the high­
way and to prevent mud from being
tracked onto the highway, thus gnard­
ing against it being slippery in wet
weather.

Governor
Frank F.
Merriam,

with
Director of

Public
Works,

Earl Lee
Kelly, J. B.
Gill, and

IitHe Joan
Andreas,
dcd ieates
new fou r-

lane I ink of
Foothill

Boulevard,
shown
above.

This route
will provide

II meanlS
of rapid

trllnsport .. -
tion

between
the Los
Angeles

MetJ'Opoli.
taT' area
and San

Bernardino,
from which

point
transconti­

nentAl
highweya

pass
through the

Imperial
Valley, tho
Colorado

Desert, and
the Mojave

Desert.

Also,
from this
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directly
to the
popular

mountlli"
resorh
located
nearby.
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photo

court"sy
Los AT'lIeles
Exam;"er.
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Decrease of $4,300,000 in Federal
Aid to California Highway System

By R. F. REYNOLDS, Assistant Orfice Engineer

Totahl for
fiscal yeaNl

Ending June 30,
1938 and 1939
apportioned

Regular Federal Aid Funds $9,593,488
Seoondary or Feeder Funds_________________ 1,91B,698
Grade Crossing Elimination Funds___________ 3,700,209
Public Lands Funds________________________ 474,831

Total ~15,687.232

PRESIDENT ~OOSEVELT

signed the Federal Aid High­
way Act of 1938 on June 8

This act. authorizes th e expenditure
of $349,500,000 in Federal aiel to the
states IlJ)d territories for highways
during the two fiscal years between
July 1, 1939, and June 30, 194:1.

Funds appropriated by Congress
under this act provide the following
amonnts for the several road classi­
neations eligible for expenditure of
Federal money:

Reg-ttlar Federa.l Aid $210,000,000
Sec. or Feeder Row__ 30,000,000
Grade Cross, Elimination 50,000,000
Public La.nds__________ 3,000,000
Forest Righways_______ 23,000,000
NationaJ Park Roads___ 23,000,000
India.n Roads__________ 5,600,000

$349,500,000

California will receive a total of
about $13,500,000 from these Fed­
eral funds for highway construction
for the two fiscal years ending June
30, 1940, aud JUDe 30, 1941. Of this
sum approximately $11,350,000 wLll
be expended under the direct super­
vision of the CaJiEornia Di.vision of
Highways for construction of high­
ways and bridges and the elimination
of hazards at railroa.d grade cro~s­

ings.

The sums a.uthorized for a.ppor­
tionment to California. by this act
a.re approximately $4,300,000 less
than the total Slllllil which previou.sly
were a.llocated for the two fisoaJ
yea..ra ending JtU\e 30, 1938 and 1939.

The effect of this $4,300,000 de­
crease in Federal apportionments will
necessitate the curtailment of ~n equal
amount oe important highway con­
struction and grade crossing elimina­
tion.

The action of Congress in decreas­
ing Federal authorizations for high­
way construction was mainly brought
about by the apparent inability of
the majority of states and territories

CAIJFORNIA AHEAD OF
ALL STATES IN NUMBER

OF MO TOR VEHICLES

At the close of 1937, Oali­
fornia led all states in the
Union in the number of regis­
tered motor vehicles of all
types and in the number of
pleastlI6 motor vehioles regis­
tered., according- to Howard
Deems, Registrar of the Sta.te
Motor Vehicle Department

New York dropped into sec­
ond place l1Lst year on the ba.sis
of these compa.rable figures:

New York California

All types of
registered
motor ve-
hicles 2,640,678 2,657,233

All types of
registered
pleasure
cars 2,207,906 2,319,34.1

Deems received his New
York fig-ures from Commis·
sioner Hartnett of the New
York Sta.te Motor Vehiole De­
partment.

in the Uuion to promptly expeod
previous Federal apportionments. In

this reg-ard, fig-utes releB.'led by the
Bureau of Public Roacls on .April 30,
1938, showed tbat all but eight states
out of tbe wtal of fifty states and
territories had balances of regular
Federal aid available for programmed
projects in an e.mOUllt in excess of

their latest apportionment of regular
Federal aid ror the fiscnl year ending
June 30, 1939.

CALlf'MN'IA '8 POSCTION

Of these eight states, California
ranks first, in that its available unob­
Jigated regula.r Federal aid amounted
to only 70 per cent of the total for
the fiscal year ending June 30, 1939,
and wi~ appro:x:ima:tely a similar
percentage of time remaining before
the 1940 apportionment of regular
Federal aid will become available

This would indicate that by Jan­
uary 1 of J 939, California will have
obligated all of its regular Fedeul
aid and will be awalting the next
apportionment provided by the F~d­

eral .Aid Highway Act of 1938.
It is also contemplated that before

the e$:pirntion of the fiscaJ yeor end­
ing June 30, 1939, California will
have obligated its eobre apportiotl­
m~nt of secondary Or feeder funds,
Federal aid grnde crossing plimjna­
tion funds and public lauds funds
and be in a position to immediately
place under way projects to be fi­
na.nced from these app0l'tionment~.

A comparison of the funds allo­
cated under the Act of Jnne, 1938,
with those previously granted to this
State by the Act of ""1936 is shown
in the foHowing table:

Total~ for
fiscill Y9a~s

ending J uns 30,
1940 and 1941

estimated

$8,100,000
1,140,000
1,825,000

287,000

$11,352,000

In addition to the above, the esti­
mated apportionment for California's
Forest Highways in a.mount $1,810,­
000 is a reduction of. approximately
$400,000 below the total sum of $2,­
200,000 as reeejved for the fiscal years
ending June 3D, 1938 and ]939.
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VOingullrd of automobile caravan at de<licatiOl\ of Atll5cai:lera- Morro Bay H ighwll.Y in Slin Luis Obispo Cou ",Iy.

Open Atascadero-Morro Bay Highway
By EDWARD J. NERON, Deputy Director o~ Public Works

A T 11 :00 O'CLOCK on June
19th, in San LUls Obispo
Count)', there was held in

beautiful Atascadero Creek CMyon,
the dedication celebl'ati ng the com­
pletion of the Atascadero-i'vlot'ro Bay
highway on ,Route 25,

'fois road crosses tbrough a low
gap in tile Saula Lucia mountains
over one of the most Rcce~ible passes
in that range. The ceremony was
held at one of tbe several bndges
crossing Atascadero Creek and was
org-anized under the join t auspices of
tile Morro Bay and A lasca.dero cham­
bers of commerce.

Dr. Victor Ward of Atascadero was
master of ceremonies which were
opened by intrllduction of State and
county officials and of citi:®ls who
had played their part in the attain.­
men\, of tbi,'S h.ighway. Chairman H.
R. Judah of the California Hi~hway

Comm:ission made the principal ad-­
dress and, foJlowi I1g a tall.: by SLate
Senat.or Ch)'is Jespergen, Mr. Judah,
Rssisted by two charming bat.hing

maids of Morro Bay, Mif:s Evelyn
Young and Miss Pe~gy Price. cut the
ribbon barrier aud formally opened
tile highway to the public.

DfRECT ROUTE FIIOM VAwL£Y

Thig section of highway (D. S.
llilul.e 466) lies between the main
coast road between San Prancisco llnd
rJos Allgeles, U. S. Route 101, and the
scenic COAst road Dotweeu Sau Luis
Obispo and Monterey, the :R<lQSevelt
Highway, Jt also nffords the most
d.ir~t route from the populous por­
tion llf San Joaquin Valley to the
ocean, partil\Ularly from that area in
Fresno, Tul.a.re, King and Kcrn coun­
ties. With the furtber improvement
of the highway lead'ing to the valley,
this route is destined to become very
popular with the villey residents.

The pl'esent contract has a length
of 2.8 mileR Ol.1d was constructed a1
a cost of $155,000. It bas a roadbed
width of 26 feet with a roamnix type
of surface. 'l.'hecre are three bridges
on the projeet. 'r1ie minimum radius

of curva tu re is 350 fee t wi tb. a ma:ri­
mum gl"ll,dient of 7%. Because of the
very crooked aligllmcn t or the road
which is replaced, there is a saving in
digtance of 1.1 miles.. There has been
previously expeXldcd all the highw.a~r

between Atascadero and MOtt'o "Bay
the sum of $230,000.

SCENEUV PRES~R~~

In the locat.ion of the highway, par­
ticular 0ltenti6n was given tD th.e
preservat-ion of natural scenery along
the route. Alignment and gra.des
wert eo established as to make accessi­
ble the mo:oy picnic and, recreational
areas along Atascadero Creek.

Widened right of wa.y was obtained
at "uch points by donations from San
Luis Obispo County, the Atascadero
Development Association and private
citizens, thu.s preserving to the public
for aU tiloe these very attractive
parks. Gi-o. K. Thompson & Co. were
contra.<'.LJrs snd the road was built
under the supervision of H. J. Dog­
ga.rl, Reflident Eugineer.

[CO" tlnuEd 00 page 26)
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(Contlnlll>d rroJl) T>O-gt i)

Important Condemnation Decision Gas Tax Diversion
Costs Bay State
Loss of $472,862

PAN AMERICAN ROAD CONGRESS

Ehlxlro le preparations are heini mtlc\e in
Santiag-o, tb.e ClIpit:ol o( OllSlc, for {be Third
~on American R6:J.d Congress to be htld
ill thnt city dlll1ng tho (.r.;t cwo "·~elrs in
Se;ltemb",r of tbi£ year.

ChHe is one of the mOlll pr-osressive of
l)'l: South Ame:nrun reoubli~s io. tbe develop­
l1lenC of its highw!l.1 system lind esDecially of
its t}()rtioD of tho PlIn Ameril'1\11 HighwllY.

T HE Deportment of Agriculture
hat> announced its finding thAt
'Massncn usetLs has di verted

State mMor vehicle revenues to oth=r
than h.igbway 'Purpo~es in such man·
ner <lS to wake llecessary the with·
holding of $472,862 of the Fl'deral­
aid appot1.ionmellt. of l\;3)l1.A23 fot'
tbe fiscal year ending June 30, 1938.

This acLion ill made mandatory hy
the Hayden-Cortwright Act of 1934­
which reqU)I'es thilt Federal-uid fU\l(ls
be witllheld from any SUite using the
proceeds of StAt.~ rootor-vehicle }'egis­
tTatlon fees, gasoline tllJ(e~ £lnd other
special taxes 00 motor-vehjc.le OW'lel'$

and operators for other than highwa.y
purposes in. an am.l)unt greater thau
\9a.8 being so used prior' to June 13,
1934. The amount to be withheld
TDay not exteiod one-thil'd of the ap­
po:rtiorunent fol' any fiscal year.

:Mas.~chusettsau t.b ori ties were nob­
fie.d ill Octob~r, 1931, that !I. study uf.
the State's disposition ot molQr vehi·
cle revelJues disclosed an increased
use for Don-highway 'Purpll.~e6 subs~­

quent to JUlJe 18, 1934. Tbe State
was called pon to show wby a pen­
alty should not be applied. A show­
ing that. could be accepted undet' the
pro"isjons of the law has llot been
made and tbe funds in question have
not been restored for higobway U6e.

Under similar Cil'C\.Iffistauees $250.­
000 was deducted from the apportio~­
ment to New Jersey for the fiscal year
1937. Maryl.a.nd, Pennsylvania and
Georgia were found to have used
motor vehicle revenues for non.high·
way purposes to such an extent as to
require Federal action. Maryland
and Pennsylvania bave l'estol'ed the
required 8D:l.ounls to highway funds
and no further action jg to be taken.
G(,ol'gia officials bnve g-i ven aSsurl\.Ylce
tbat lhey will follow a QimilAr COlln~e

but have not yct dOlJC so.

vatioll. which the land grullt ovet'­
lapped.

The a.ppellllte court held that the
r~ilroad company ilcquired title to its
right of way and stati.on grounds in
lbe city of Tula.re under the act of
Congress; and till'll its title was of
limited fee. made on an implled condi­
tion of reverter; thAt the subsequent
patent to the two odd-numbered sec­
tions added noth i.ng to the estate it
held in the right of way and stn.tion
~ounds, aDd that the land desCTibed .
in the patent 110t within the right of
way Bnd station grounds was owned
by the railroad company in fee siro­
ple witb all of the righ is of priva te
ownership.

COUllT'S FtN OfNOS

The court fm1.her fou nd that the
ra.ilroad company was entitled to tbe
reasonable mal"!<et value of the prop­
erty taken which was oWlled in fee by
the railroad, but 3!l to the property
which the railroad compaoy did not
own in f~ (rajlroad rigbt of way,
station grounds. etc.) it was enti~led

on.Ly to c()lT1pensation EOT f.he damage
which the use of Ule propel'ty taken
by the highway departmen L would
canse to t}le right of WlIY use by the
rail roan company.

The illSl.8nt case is oue where the
right of way soug-bt to be condeUllJed
lay pnrllllel to apd extended long;­
tudilHIHy with the railroad right of
way, smd this court held, as in the
previous case of City of I,M Angeles
vs. Allen, 32 C. A. 553, that the right
to condemn longitudi.nAlly is very
di fferent from tbe mere ri~ht to cross,
fOl' in the one case the nghts of the
railroad company ma.y be m,2.teriaUy
impaired, while 1n the other, tbe talt­
illg' is SIJ ch that both u.ses con staod
together. The raiU'oad company,
tJ1erefore, was entitled to have the
court determine tbe aw,ount of COIn­

pensation for the dimiuution in value,
if any, of the railroad company'!)
I'ight of way where the property is
subjected to a concurreDt use for
both vehicular aDd ra.ilroad traffic.

This case was handled throughout
by two members of cur legal staff,
LincolD V. JOh.nsoD and Holloway
J ones, and they are ('J) t..iiled Ul II. gl'e.a.t
denl of credit tor developing tbe point
tl pon which the decision was based.

gression111 grant, llnd it WIlS necessery
to determine: Whether the railroa.d
company was entitled to compensa­
tion equal to the cuncnt TOllrket value
of adioining properties for l.hot por­
tion oJ the railroad right of way find
station grounds, etc., which was
sought to be condemned, or damages
based 01\ the extent of lnterference
wi.th the rigbt of use of the railroad
l'ight of WRy by t.he veh,\cular high­
way.

The appellate court decided that
po,rtiollS of the tands sought to be con­
demned were parts of the Southern
Pacinc right of wuy and stlltiou
gro\lnds e);,tending southerly from
Goshen Junction tbrouO'h the city of
Tultl.l'e, io Tulare County. It was
(urther fOutld that th~ gnlJ1 t by Con­
gress to the SOllthern Pacific Rail­
roM Company covered bOllUS lands
and rigbt of way which Jay in Secs. 3
and 11 in t.he city of TulA.!'e. The
graot of the raiU.'oad right of way
also carried with it additional londs
tIJ be used for station grounds, roll­
C:liM shop, round bouse, WilLer tanks,
and other adjuncts necessary to main­
taining and operating a railroad.
Tlte oreas to be occupied by these Int·
ter appurtenances were never defi­
nitely delined by tb.e c()Il~I'ess.ionill

grant or the maps used in C()njunction
therewith. As a result it was impos­
sible to determine the es tent or I\rea.
of the station gt'ounds, machine shop
ond roundhouse reservation in relo­
lion to the right of way.

STATE'S CON'f'ENTION

The State mQinWiined tha.t the l'aj!.
toad company had merely an eaSt?
ment or limited fee made on an im­
pI jed condition of reverter )T) the
rig-ht of way, as well liS in the station
grounds, machine shop aDd round­
house resen'alion, and th.erefol'e could
not aliellate said lands t.o other than
highway depa)'buents. The situution
wa!\ further complicated by the ia.ot
thAt the railroad ootnpany had been
granted a. laud patent to the aforesaid
odd-numbered bonus sections 3 Dnd
11, and the t'"ailroad company maiD­
tained that the patent vested B. "fee Il

rather than an "easement" i.n tbe
railroad right of way, station gro\.lYId "­
machine shop and roundhouse :reseT-
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City of Petaluma, California.
June 15, 1938.

UNITED STATES POST OFFICE
Coa.chella, California

California Highway Bnd
Public Works

p, O. Box 1499
Sacramento, Calif,

Gentlemen:
1 would be very much plea.eel if you

will place my name On your mail ing list
for your magazine "California Highways
and Public Works."

I find the maga;cine v~ry interesting and
of an educatiolJal value 8S to what b&ne­
fits we are getting from the department,

Thanking you, I em

Very truly yours,
W. R. MoCutchen,

Postma61:er, Coachella, Calif.

Col. JnO. H. Skj!gS'5,
District Enginj!er,
Division of Highways,
State Building,
San Francisco, CaJlforllia.

Dear Si r:

MSlY I take this opportunity of tj!lling
YOu how pleased the citinns of PetaluI"a
an~ with tho marking of Route No. 101
through th ie city.

The work was accomplished witl1. COLlr­
tesy lind precision, lind with a minimum of
inconv6n ience lo our local people and the
travelins public, Mr. Nelson had .,is crew
of painters commence their work at day­
light, m:lrking all of the business di$trict
during tho hours w!'>en ~raffic was light.
The pedestri en marki ns W3e done under
the supervision of Mr. Moorll of the
maintenance division .. nd that work was
also carried on mcst efficiently.

Since the lines have been painted, giv.
ing fOllr flln"s for traffi" and two for
parallel parkin9, we notice tkat the
t"rougn trQffic ha" been handled much
mOre efficiently, there being no congestion
in the city, even over the last weel< end
wl1en traffic W88 nellvy. This is most
g ratifying to L-l5 and I know it will bo to
yo ur de~aM:1'TIe"t.

Thore has bee n so much favorable corn­
menl since th e pa inti ng of the traffic
lines that r just wankad you to know tl1st
the PLlblic does apP!'eciate the work of the
organrzation under your jurisdiction.

Sinceroly you>"$,

KATHERINE FIELD HOTCHK(SS,
Corrospond ing Secl"&tary

Redlands Horticultural Soolety.

BELLE B. DIBBLE,
enai rrnan

UNIVERSITV OF CALIFORNIA
AT LOS ANGELES

Redlands Horticultural and ImprovEl­
ment Society

Redlands, California

Mr. E, Q. Sl,Jllivan,
District Highway Engineer,
San Berna~dino, Califo~nia.

My deer Mr. Sullivan:
On beh.lf of the Redlantls Hor1ioultural

Society a nd the Be~LJtification Committee
of 1he Redlands Contemporary Club, we
with to e"pres~ our appreciation of the
manner in which the widen ing of the
Foothill Boulevard is being carried on.
It is a pleasure to all of uS who travel 0"

the highway to G8e the noble ranks of
trees, left intact to \livo c.ontinued shaae
and beauty; and to find in the road
oc:<>asional graceful curves to break tne
monotony of tl10 ~traight-aW:lY.

Too often, neceesary road improvements
have bean mads Ilt the unnecellsary sacri·
fice of the beauty of the landseal)C. You
are olC" ieving a happier result.

Very ,jncerely yours,

EDWARD H. BRENAN.
President

EDITH A. FINLAY,
Co-Chairman

BU.utific;ltion Commithe of the
Redlands Contemporary Club.

lJ'ather: (after !jon had takeo enormous
bite) Anot.ber bite like that Bnd you'll leave
the ta.ble.

Son: Another bite Ilke tbB.t n.ncl I'll 1)(!
through.

Editor,
California Highway and Public Works,
Sacramento. California_

Dear Sir,
Thank you f.or your generous response

to Our reQuest to be plae.ed on your mail­
ing list for Cs,lifornia Highway and Pub·
lic Works. This periodical will indeed be
a valuable atldition to our colle.ction And
we shall look forward to receiving H,e
monlhly ;Bsues.

Very truly yours,

EVELYN HUSTON, LIBRARIAN,
Bure'lu of GoVernmantal Research,

Ba.nk of America
San 0 iego, California,

California Highways anti Public Works
Journal,

P, 0, Box 1499,
Sacramento, California.

Dear Sir:
For the last two yQars, I have been

fOM:unate in receiving tl,o monthly maga·
zine of "CaliforJ'\ia Highways and Public
Works." May I at this tim& express my
si ncere than k" and apprecIation ior this
CouM:esy shown to me.

You have a splendid mag....:ine. It is
historical, educational and i8 far reaching
in ac:quainting th~ public: of the develop·
ments of C.. lifornia'a highways and na­
tur:ll r~aourcee.

The maga:l.ine haa been vsry helpful to
me in prese"ting views of Califo~nia'r;

growlhs.
Thank yoU again, and wishing you every

success, I r~maln,

Sinoerely yours,

(Signed) A. V. MA YRHOFER,
Assistal'lt Vice President.

Berkeley, Cal iforni a,

CDliforl'lia Highways and Public Works,
SaorsmClnto, California.

Gentlemen:
through the couMesy of an engineer

friend of mine, 1 have been receiving your
maga>:i ne fo r the past several monl.l1s ar.d
I wish to take this opportunity to thank
you and exprees my appreciation for your
publication.

Of the many magazines that I read, I
really look forward to roceiving tne "Cali­
fornia Highways al'\d Public Works" each
month.

The photograpny in par-ticular ia excel­
lent Sind I belie\le your magazine 1.0 be
one of the best edited.

Yours very truly,

(Signed) R. P, NEWCOMB.

A. Russell Berti
California Highways and Public: Works,
Department of Public Works,
Sacramento, Calif.

Gentlemen:
Will you please put me on your mail­

ing lid for your publication, CalifOrnia
Highways and Public Works.

I intend to use it in my work in the
Dep'Irtment of Economies at the Univer­
sily of Sa.n Fr"ncisco.

Sincerely,

(Signed) A. RUSSELL BERTI.

J. S. WOODSON,
MaYor, City of
Petaluma.

(Signed)
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Flood Damage in Modoc County
Prevented by State Engineers

By T. R. SIMPSON, Senior Hydraulic Engineer

THE severe floods and tremen­
dous run-off during the winter
of 1937-38 caused mounting

hazards to life and property in Modoc
and Lassen counties during last May.
Several full reservoirs had yet to
stand the load from spring thaws of
melting snows from high mountain
ranges. The most serious threat in
this locfllity was the filling of the
Tule Lake ReMrvoir and the impend­
ing failure of the Cedar Crcek levee,
which in turn rendered unsafe the
West Valley Dam located downstream
therefrom in the Pit River watershed.

The United States Forest Service
established a portable radio broad­
cast and receiving station at the Cedar
Creek levee on Tulc Lake Reservoir
as soou as the dangerous condition
was discovered. Another broadcast
and receiving station was installed vt
the Madeline Tunnel Portal on the
reservoir and the station at the Forest
Service warehouse in Alturas was kept
open at an hours to ree,eive and send
messages to the reservoir. All resi­
dents in the vicinity of Alturos who
had ordinary short wave receiving
sets kept tuned in on the progress
reports that were made bomly.

RADIO BROADOASTS

'rhese radio broadcast stations were
instalJed primarily to give rapid
warning to the residents in the dan­
ger zone in case it was necessary to
evacuate the area. The State High­
way Patrol had an officer stationed
at the West Valley Dam to look for
any sudden rise in the water, flowiug
through the spillway. The storage
capacity in the West Valley Reservoir
above the spillwny crest would prob­
ably absorb the load, in the event of
failure of the Cedar Creek levee, fOl'
at least two hours before overtopping
the West Valley Dam.

Several residents of South Fork
Valley walked and rode horseback to
inspect the Cedar Creek levee prior to
the arrival of dirt-moving equipment
on the job. They considered the con-

ditions so threatening that children
were withdrawn from school and kept
on high ground. Many thousands Ot
livestock were moved from the low­
lands and the city of Alturas WilS ll.

buzzing hive for a few days witb !l,

large portion of the populace ready
to stampede on slight provocation.

'rule Lake Reservoir occupies the
site of au old lake in the nort.herly
portion of Lassen County within the
Pit River stream Eystem. Prior to
last winter, the east shore of the lake
was separated from the channel of
Cedar Creek by a low divide, or lip,
about six feet high and 200 yards
wide. The lake, which has a water­
shed of 34 square miles, naturally
tributary thel'eto, has never filled and
spilled over the lip into Cedar Creek
since the time of settlement. more
than 50 years ago, .

50-YEAR OLD DAM

The natural inflow into Tule Lake
normally evaporates each year leaving
D. natural meadow on the lake bed em­
bracing nearly 2000 acres. The nat­
ural water suply, however, was in­
adequate to insure a good crop of
meadow grass each year. Conse­
quently about 50 years ago the water
supply was augmented by di~ersion

from Cedar Creek by means of a dam
and canal leading on a slight grade
over the east hp into the lake.

The Tule Lake Ranch was con­
verted into a reservoir in 1902 by
means of au ead,h levee 600 feet long
constructed across Cedar Creek a
short distance below the old diver­
sion canal. The levee was higher
than the east lip of the lake and was
constructed for the purpose of divert­
ing all surplus waters of Cedar Creek
over and above the capacity of the
canal into Tule Lake. This resulted
in 46 square miles of additional water­
shed being made tributary to the lake.
At the same time a tunnel was com­
menced through the west lip of the
lake and completed two years later.
The tunnel serves to release water

from the lake for irrigation purposes
on 1400 acres in the vicinity of Made­
line, which area is within the Great
Basin and outside the wat.ershed of
Pit River.

TREMENDOUS RUN-OFF

'fhe flood in December, 1937, eroded
away the east lip of Tule Lake and
allowed the waters therein to back l]P

against the Cedar Creek levee. The
tremendous run-off during the winter
of 1937-38 from the tributary water­
shed had filled the la.ke to a depth of
14 feet representing a storage of 35,­
000 acre feet early in 'May. The
Cedar Creek levee is in a remote and
inaccessible locality and no one ever
goes there during the winter and
spring seasons. It bad never oc­
curred to anyone that high water
might be a source of danger in this
area because the reservoir had never
been more than half fuJI even after
an accumulated catchment of three
years wat.er supply in comparatively
wet years from 1902 to 1905.

The dangerous condition of the
Tule Lake Reservoir was accidentally
discovered by a range rider several
miles away who happened to have a
view of it from a hig'her elevation on
the Warner range of mountains. He
immediately informed t.he South Fork
Irrigation Di.'ltncL of the advisability
of an inspection of the Cedar Creek
levee. The irrigation district owns
the West Valley Reservoir- to which
Cedar Creek is tributary about 8 mile.'5
below Tule Lalce Reservoir. Threc
of the landowners in the district made
an inspection of the Tule Lake Reser­
voir on May 6th. A night letter was
received from them the following
morning by the State Engineer re­
questing' an immediate inspection of
the alarming appearance of the Cedar
Creek levee. The owner of the res­
ervoir is away on a tour of Europe.

The writer, who was in Alturas at
that time on adjudication and water
distributio)l work for the Division of
Watcr Resources, was contacted by
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View of new Tule Lake Reservoir levee which was raised si" lee~ under em"~,,ney conrlruetion to p ....vent iu. destruetion and con­
sequent wil3ing out of W~rt Valley dam and Aooding of Alturu.

telephon~ and dispatched UI make an
immediate invest.igatioll to de.tel'minc
it a.n emergenc.y existed on TuLe Lake
Reservoir.

it was found t.hat t.he freeootl.rd
ootween the top of the Ceda.r Creek
le~ee and the water level in the reser·
voir ranged from only 8 to 16 inches.
The total intlow into the reservoir at
that time was 10,500 miners inches
and no water was running out. It
was discovered that there were two
ca.ve-ius of the old timbered section
()f the Mudeline Tunnel tllat had tbl?
outlet )X>rW completely blocired
.Also the shait down to the outlet
gate at tlle intake portal of the tuuncl
had caved in and was filled with
debris. 'fhere was thus DO way of
immediately releasing any water from
the reser""oir which was not equipped
with a spillway.

DANGEROUS CO~DlTIO~

From snow surveys that had re­
cently b-eeJ1 made on the Warner
range of mountains, an additionil
run-off of about 8000 a.cre-feel Waf> to
be expected from meltin~ snow on the
80 square miles tributary to Tule Lake
Reservoir before the close of the cur­
rent run-off ~aSOll. It was also prob­
able that additional run-off would oc­
cur from ~torms durin~ the remaining
period of flow from melting snow. It
appeared cel'tain from the existing in­
flow ontAl the six square miles of water
surface eov~red by the r~ervoiT thflt
the Cedar Creek levee would be over-

topped with water within a week
even with the outLet tunnel reLea.sin~

at full capacit.v of 3000 roUters inches.
The Wes;t, ValLey Resen'oir, iuto

wh.ich tlit' Tule fJake Reservoil· would
empty in the event of failure of the
Cedar Creek levee, WIlS {moo to capa­
cit.y of 18,000 acre-feet and wa.ter 18
inches deep was running through !.he
spil.lway. The West Valley spillway
has a capacity of about 300,000 miners
illChes, but it was never designed to
MITy the load of .failure of the Ceda1'
Creek levee. The Ced.8r Creek legee,
was constructed of ll)OSe material, had
more tlliln 100 leaks alollg the btl.Se
of the fill, eacll about Lhe size of a
pencil.

It was p os,giblB for tbe en tire
levee to sIu.ice a.wa.y in a short time
if it was overtopped with water, th~
releasing a stream. 600 feet wide
and about 10 feet deep into the West
Valley Reservoir. Such a. load
would certainly overtop the West
Va-lley Dam sevenl feet. The West
Valley Dam., which i.e 60 feet high, is
an earth-fill structure aJld of course
was never designed to be overtopped
with water.

E~ERC:£NCY WORK s-rARTED

The channels of South Fork of Pit
River al1d of Pit River betweell
Likely in Modoc County and Muck
Valley in Lnssen Countv were al­
ready 1111ed and over-Bowing with some
resultant property damage during the
first two weeks in May. The relea~

of nny additional stored water at that
time would have caused heavy prop­
erty dall'lElg-e. A sudden failure of
the Cedar Creek levee and the simul­
taneous fll il ure of the West valley
Da.lll w()uld cause a disaster too tel'·
rible Ul contemplate in t.he grave haz­
ard 1.D the lives of the residents aLong
th~ valley ttoor in Modoc and La.~n

Cllunties, including the Towns of
Likely, Altul'lIS, Ca.nby. Lookout, Bie­
her and Nubieher .and ~bly even
farther downstream.

Work was commencOO. immediately
Oll cleal·ing the Madeline 1'unnel
which was opened .in 48 hours at fun
ca.pacity. However, the inflow into
the reservoir was more than three
times the rate of release. It. was not
known as to whether it was even pos­
sible to pUlIh through to the Cedar
Creek levee with a caterpillar and
heavy dirt-m()ving equi-proeut due to
the rough terrain. with numerous
marshy spots to cross. However, it
was necessary to get such equipment
on the jClb in order 1.D move 15,000
cubic yards of earth onto the levee
within tIle limited time a ...ailable to
relieve the emergency.

c. c. c. GIVES Am

A six-horse team. with a plow and
scraper was ID1Ulediately sent to the
levee to commence filling in the low
places. The services of the ,Juniper
Flat C. C. C. Camp neJU' Likely were
enlisud in th~ emel'genoy. This camp

(Continued on page 25)
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F. W. PANHORST, Bridge Engineer

Big Creek Bridge Is Unique

(ContinUe<] On page 28)

otber cOllcrele arches between Carmel
anc Big' Creek, stich as the stt'uetur~

at Rode Creek and Ga-rrapadis Creek.
The eod spaIlS of the arch, instead 0 f
resting' on abutments. are supported
by st.eel eye-bars which extend the
full length of the arch span ilnd are
Ideated ill the outside girders. The
stress in the eye bars is trtln>.mitted
tram the CRntilever arches-or the
end span arches-by means of struc­
tura1 steel br~ckets around wllich the
concrete is poured in the arch rib_

The steel ties aTe prestressed for
{ulL dead load by means of toggle
jOj)lts and 125-ton hydraulic ja.eks
which arc placed at the ~nter pi.er.
\Vheo there is 00 live load, such as
high\'vay traffic. on the bridge, the end

'spans arc tied through the bridge to
each OUler and balance themselves.

unsafe, since preliminary investiga­
tion indicated that the ma..t.e.riAl
would undoubtedly slide, To over­
come this difficulty the end ::Ipnm ll.1'8

tied back to the middle portion of
the bridge which rests OD three large
piers &0 constructed in the solid
material as to provide perma.ne.n t
firm anchora.ge.

TWO CeNTRAL SPANS

'['he structure consists of [-wo <'.en·
h'a! spans open s}Jalldrel arches each
177 -feet, 6-inches in length.. At
either end of these arches lhere is an
81-foot, 6-inch cantilcl,'er, or tied-back
arch, and a 34-foot, 6-inch C()ncrete
g-irder span. The bridge will provide
a 24-foot roadway behveen em·bs.

In general appearance, the !/true·
tllre will be somewhat similM to the

AN UNUSUA.-L BRIDGE is now
.tl.- beillg built at Big Cr~ek on the

Sa,) Simeon Highway about
filly miles sooth of Carmel.

This brlclge is unusual in th;lt the
end spAns, or arches, are held back
by the mllin portion of the bridge
1\ I'd flJ't. nM su ppol'tecl by the ground.

At th~ POil)t where Big Creek emp­
ties into the ocenn tlle h.ighway g-rllde
i.<; about 90·£ee.t above the bed of lhe
creek. To spnn I he Cl\nyon a bridge
()Vel' 500- teet. long WllS required.

A t the ends of the bridge is a. large
amount of 10000se rock of a cha.ra.cter
which is unsuito.ble as foundation
mAterial fo-r the ordinary type of
bridge. To CO"llstnlct a sup-porting
pier for the ends of the structure
would ha.ve been uneconomioa.l a.nd
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Atascadero­
Morro Bay

Highway

Flood Damage in Modoc County

Prevented by State Engineers
(ContInued (rom page 23)

(Continued (rom page 19)

Completion and opening of the
project makes available anotller scenic
and service road for San Luis Obispo
and the San Joaquin VaHey counties.

PROGiUM OF SPEECHES

Following the dedication ceremo­
nies, a luncbeon was served to Sta.te
and county officials and interested
citizens of San Luis Obispo County at
the Morro Beach Inn at Morro Bay.
After the luncheon, at which Dr.
\Vard presided, addresses were made
by H. R. Judr:h, Cll;tirman of the Cali­
fornia Highway Commission, and by
EdwRl'd J. Neroll, Deputy Director of
Public Works, :representing Governor
Merriam for the occBF>ion. Brief
talks were made by Clal.1de Arnold.
Cllairman of the San Luis Obispo
County Superllisors, A. L. Ferrini,
County Supervisor, Superior Judge
'f. A. Norton, Phillip A. Stanton aDd
P~I1l[ G. Jasper of the Califomja
State Highway Commission, Mayor
Newell of Ventura) State Senator
Chris Jesper8en lind by various citi­
zens of San Luis Obispo Oounty.

Congratulations were exchanged
between the visiting State officials and
county residents on the cooper~tive

efforLs culminating in the c.ompletion
of a highly desirable additioJ) to the
State Highway System.

NEW BOOK ON DAMS ISSUED

Dams. cou1;l.·ol W01'lcs and s.jlecial ~Dgi\1eer·

iug iIlVe$tt~aliolls of the "Burellu of Reclama­
tion are d~cl'ibed in det"n io a new book
cntitle<1 "Dams Ilnd C-ontl"<>l Works" pnl)·
liilhed by the DePllrtment of the Interior.

Charters are devoted to the design, find
tile construction of such outstanding ~tl"U(>

tures ~s Boulder, Grund Coulee. nnd Imperi~)

d11.ms, lind spechll 8.l'tides written b:v Hperts
of tbe Burea\\ 01 Reclamation st.aff are de·
nlte(l to "High F'l'eSSlITe Reservoir Outleta,"
ill tbe design aud improvement of which the
Eureall bas bad a Inrge part, "Temperature
Control of Ma~s Concrele in Llll'ge Dams,"
find other SilUilll.r topics.

Of partiru1ar int~rest to enKineers (IUd
stllflenls, the va ri{l\l& cleseriptiollJ; II nel dis­
(-USS10M LIre Hlusu'l\led by phOlo"raphs and
engillcclillg" drnwings.

"XOIJ seem very happy,"
"I am. I'm secr('tly eng3ge{/ nud eve!')'­

bOily's lnll,ing IlbOUL it!"

had the closest equipment and man.­
power and it was thought they could
prevent the levee from being over­
topped until hea.vy dirt moving eqnip­
ment could be transported to this
remote place. The men from the
camp scoute{l a possible puth for a
caterpillar and moved the camp bull­
dozer abont hali way into the levee
on May ] Gth. A second bulldozer
equ.ipped with lights, whlch was dis­
patched from Lil,ely on its own pow­
er, passed the camp bulldozer duriug
the nigbt. .After fifteen hours of
continuous struggle over almost in­
surmountable difficulties (tbe "Cats"
being mired to theil' ears on lllunerOllS

occasions) both arrived at the dam
and commenced raising the freeboard.

The c! Ofi est truck transport for
moving an RD8 and 12 yard carry-aE
was located at Susanville. HarIns
Brothers made this equipment avail­
able and two RD8 and 12 yard carry­
alls were moved to the job in the fol­
lowing two days. This equipment
walked in from Likely to the Levee in
7 hours due to the rapidly improving
bulldozer trAil with favorable weather
conditions prevlliling,

NARROW ESCAPES

1'he assistance oE the Division of
High ways was enligted to improve au
old wagon roa.d leading from Made­
line to the tunnel portal at the west
end of 'fn1e Lake Reservoir. This
made it possible for camp equipment
and supplies to be delivered by·truck
at the tunuel portal and transported
by motor boats six miles across the
reservoir to the Cedar Creek levee.
A strong wind, which prevailed for
the duration of the work, caused the
boat trip to be somewhat hazardous.
One boat capsized with two operators
and. a load of equipment and supplies.
The operators, wbo were equipped
with life presel'vers, swam safely
ashore. Most of tIle load was lost in
the reservoir bnt. the boat, which was
equipped with two outboard motol's,
was saved.

The work of raising and widening
the Cedar Creek levee was completed
and the emergency was over on May
19th. The levee was rai!ieO. an addi.

tiona! height of 6~ feet and was wid­
ened 30 feet by bulldozing a berm in
the water across the front face. The
length of the levee was increased from
600 to 1050 feel . The total addi·
t.ional earth placed in the levee was
15,000 cubic YIU'W;. Working con­
ditions were extrem€ly adverse for
efficient operation, the average haul
being about 1400 feet. Good material
would be readily available during the
dTy-weather sea.son if the reservoir
was pal·bally emptied.

The ,,,atel' level in Tule Lake Res­
ervoir continued to raise until June
6th at. which time it was hlgher than
the top of more than 400 feet of the
old levee. All seepage through the
levee was cut off by the berm tin'own
across the front face. The dam is
considered safe fo1' the summer sea­
~on, but certain arlditional work will
be refjuired to be done by the owner
before fall to permanently eliminate
any hazard hom this source.

PORTERVILLE OPENS NEW
HIGHWAY

(Continned Uf)m page 9)

Mayor Charles Cumming~ open.ed
the dedicatory ceremonies and inll'o­
(luced James Fauver, chairman of the
Tl.llal'e County Water Commission, as
master of ceremonies. Rev. J. A_
Milli.gan delivered an. invocation.
Brief addresses were delivered by
Director Kelly, Mr. Hopkins, Com­
missioner Hart, Commissioner Judah
and Supervisal' W oollames.

Two chnrming PorLerviJJe girls,
Mis,,> Betty Jones and MiSB Joan
Berry assisted Director Kelly in cuL­
ting the ribbon stretched BCrOSS the
1H~'V roadway.

SAFETY CONFERENCE TO MEET

The -WeSlte~1i SOfelY Conference, rompl'is·
ing Clfficinls find li:roups Interested in the
cause of tumc, home, industrial, and pub­
lic gnfety generlllly, \~ill he held in Los An­
geles at the Amb.18Sod()t' Hotel. September
12-16, incll1sive.

H is anlloun('ed l.hnt the conference will
cooperate in cl'€'aling n G.a(ely program that
will greatly ;t.id ill redue;ug accidents and
the- death toll 011 highwnY8, in the home llud
in lndulltr.;' generally.
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rA._,~ DIV I SION OF"

.r:h~~, WATER RESOURCES
Ii!Y - 4~~\·~·;t.:: .. F OFFICIAL REPORT ~ " ,

•ill ~ ii '.; FOllTHl MONTH Of

, te.·r~;> June, .938
EDWARD HYATI. St.t. Engineer

TH.E Division of Watel' Re­
sourCe8 repr8f>en ting the De·
partment of Public Works has

Cfln/.i nuect investigation~ of applica·
lions for allotment.s fl'om money ap­
propriAted to the Emergency Fund
hy Chapler 11, Statutes of 19:.18,
Extra Session, for the res:loTlI.i:ion of
rUblic property, levees, flood COl.ltr()1
works, count.y roads and bridget!,
damaged by recent floods througlHlut
the State, pursuant to instructions
irom the Director of Il';nanee. .A bOilt
200 1\'PPliclItions, <tpplying for more
Illan $20,000,000 have been received.
]nvestigations of most of t.hese ap­
pllcatiol1s have been made and re­
pod.s on many of t.hem have been
pl"~Jlared and otbers are now in prep­
IIralion. Reports and recommend;.­
lions on these applicat.iollS are being
mfu.ie by this Division and the State
ReclamAtion Board to the Director
of Fj\.lance and eighty-three of suoh
rel>orls have been issued. .Alloca­
tions totllling $1,901,200 have been
approved by Governor 'iY[erriam and
~llotm&nts totaling $1,:'63,100 have
a.lready been made tor the Rood dam­
age repa i r wOl"k pursuant to the re~

port!; of the Dl~ision and the State
Reclamation BoaI'd.

IRAlCATION OISTRICTS

A. ]}<'titioo jor lhe (Ol"mll.cion of Del/lnl>­
E8rlilnal"t Inlgfttloo Difrtrid was presented
II) the .soard of SllpervisoT& of T'llla"e
Gollllr:>' Ilod 8 ropy liIE'd in thii!- office June
1!), 1938. T)l~ proJ)OSM new district em­
brAct>! An 8 r~O of IIOme 30.000 IIcrffi 10<'I\led
25 roUes Rorln ill Bnkel"91\~ld 01\ the lln~ r.f
Ibe FdHot Kern Canal o( (hll C..ntl"8l VI\lley
Pro~1.

A llro~1 lil ilra:onl2.e 8 W8ler collsen'a­
(iOI) dlst-rirt on San Luis He)' Rh' ..r for lhe
Ollff\OSe of cODBlructlDg slorU8 Ilt lhe Bo..­
.~Il reservoir ~ile is beinl; spOlllSoren by Foil·
hrook Bnd Vists irrigAtion diSlricu ~o t'O­
o~rlltlon wllh lb~ eWes oC O~aQside lind
Carlsbad in SlIl\ Diefo CAlunty.

Projecrs uuder WilY in the Liudsay--8tn1.th·
m6n! Irril1'81ion Dlgtrld include exU'osive
repla(:tOlent of exlstlng dt-atributiOtl Pi.pe
lines whi~h ha"e been tn 8el'~i~ for mote

(bBn twenty ye1lrs. lIeque.!lr:!t lor nppro\'al
of n:~nditu~g 0{ $10,000 for this purpose
ll. ..d of $4.000 for p\1rchA.~ o( 8dditlon8.1 loncl
WAS ~port.ed upon to' the Seellri li ..s Commls·
slon durinl: the mouth.

ApJUli1Jtmenl of B new di~dor in "au..)):\­
Vls.(B Water Storag.. Dlstrie-t in Kern
County "'"s made on June 7. 1938, to nil Ii

vscs,ocy 011 the &an:! ~used by ret<ignll.lion
of one of the members.

SUPERVISION OF DAMS

AppliC8tiOn>; lC>r the rel\-4(r DC Lihlerodt
Dam. Poeoimll. D~UI. San Ohn88 DnlD. have
b.oell n!~lved ond BJlprM<!d. The oppliC'."l­
lIon l"r repeir of lbe Fa irmollnt Dam in
ti,e elly o( niveTlltde- Wilt ~ pprOlled and
conall"uetlon '!York bas slaried.

The oppllC'lltion 1M the couslrucr;on of
the SUlLQnftehl DRW ot lh ... Sonlml~ SUIte
Hl>llIe wns received !lnd approved and the
8ppllcslion for t.h~ ('()Dstruetion of the
Ch8rl~ Le~ 'l:'ild~ Po~k Daal bas been
~vised And reeubllliUM [or Ill>prOVf\J.

SACRAMENTO·SAN JOAQUIN
WATER SUPERVISION

Tile field work o[ [hi!! offi~ Is now goiu&"
fo~ar(l On the rellular S11IDm"I' ~bl!dale lind
8 U polY! le o( dlverslo/\ are bet I' Ii: vlsi ted 3 I'd
rnea8lJreJ)le"t~ o( tbe dh'e.rlli6MI ruode.

Substantial PT"()~ Ie being lUade tu COlO­
pill,,: the DODua) mimeograph report 111111
it shoulrl be cOUlplet d dOTln&" Ihe coming
fDonth. Th;~ "'ill ahow the 1IU10Unl o( l\'~U'"r

dioerled (rom 30d returned 10 sll'earns lD Ihe
S.,c..sm6nto,SllI Joaquin lerrllory. TL ~ill

:lISO show lhe 8Tl10nnt of land iITigated. /low
in the strNI.m ~h:lonels nnd Ihe fll(e ot lid·
"allce and retreat of slilini[J' in thO!. delrtl..

The stT~arn !low into the delta from lhe
Saccnm...nto Vulley has Sl>OWll 0 !Darked (]l"
"r"'l"'" but the lIow from the SlIn Joaquin
wnllllllE-S ot :l high r:tte. The (low o{ thl'
Sacromento River on Junto 24th was BOOnt
28,000 cubic feet I>H seeoJ:l.d. On the SSlrue
d~y the Ao'v or the 5an JOl\Quln It LsUlro1l)
was 18.()()O cnblc (eel per ~Dd, 00 tbe
correlr\lOn(lfnl: (left last yea... the rlowli w~re

12,400 Ilnd ]2,500, J-eSpecti"ely.

TOPOGRAPHIC MAPPING

Find (JUIPS of the GorIllIl.I>, LiebN. QOB;],
sud Bee" 'r'r-ap quadrangles covering Ilrus
in northwe~tetn Los AJ,geJes CounLy llrt
now avallo!>le. These are PO~IBhed on II
scale o( 1 :24,000 with contour intervelg o(

5 feel aDU 2(; (~t. The WOrk was done by
the Oeolo¢leill Sur~~y in <:o()~rAtiOD '\<"i11>
LoB An~t1("S Count,y.

PI~n snd pro-ille dr1\"".Il6l> or Socnmento
Ril"er from Red Bluil' to Mile (l~ Dnd Clear
Cl"eel. from tbe ron(lu..nce lO French BluJf
nre \tow a o~ilable, These :lre publisbed In
G sheds with " I>orhonlol scal., of 1 :31,680
and the V~I·tiCDl sCIIle is ODe inch e.qullls 20
.feet.

A.dVlln~ s:heeLs of Sebastopol qU8dr8ng1~

in Sonoma nod Morln rountj~ l[\"e now 8vsi1·
nble. 'l'hooe liN published on a sco.1~ of
1 :48,000 '91tb 26 leet contonTS. The last
named i~ ~ (,oo~MlI1~e sheet.

WATER RIGHTS

Nlneleeh applicoLlons to OIlp.tOpriatc
water 'vet¢ filed l.ilst mootb. 'ren were
tlen ie-d , thil1l:'en were- 1lJ)p'-OVe.d Bod Lhe r1~btg

under three ll,(lpJiC1lllou were con.flrmed b,y
th" iSSnlloCe of license.

CALIFOflNIA COOPERATIVE
SNOW SURVEYS

'With the opeoing up of the mountain
roads: dnring the pam month, the SJl.DW SUI'"
vesinF; f:llui»ll'lent Lhllt had ~e-n kept in tbe
shelte( houg~ durin!!" rbe winler wo.
~A th er-ed Il nd coll~ted £l t con'l'eoient centra I
100000tlons. Xl 19 1l0W boeiD~ repaired a"d put
ill eood shApt ~ud will be &toTtd IIWa.y (or
dlstdbut:o/l to the 9b,,,lter c:ablnll again oe"t
(/lll.

Wod, In (be ilffice bOll contlnue-cl ; ioreCllslfl
I)revloual.v made hnve been rh'en 11 6n:.1
cheel! Ol1d rOl"eCtlst6 nIH regularly publlahtil
hove all be"" pr~lcted from the data
gathered during the ..,inler. Snow-ptl.c[;:
runoff ('urv<"s· are being re9(Sl'd .lind brought
fOTWlll'd and ~UDPortinF; (Il1ln. l::lthered during
the- last :wtumn End "''inler D~ being rt;­
viewed and pile into l;hfl(le lor penoll.nt:n[
filing.

CENTRAL VALLEY PROJECT

Work was QOoIlj"joueJ b1 Ibe Dlvlsloo o(
'Vacer Resourc~s, represenlillg the Wate~

PrQjed Allthortl;y of the Stale of CnJl!ornla,
on e""ill.eerlni 6cudies in cOnnecllon wlth Ihe
O!nt1"&1 VQlI~y Project. whlc.1I lire belne
carded 00 under A MOj>e>".otlvt W()f'k agree­
ment with the U. S. Bur..nu (j( Reclsrolltion.
'I'hese studies have C<lfD{l-f"lsW the obtainjJ:lg
(}f data to b... ltse<l in COIInectlon wltb nego'
tiations (or the acquisitiol\ or wllter right!!,
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Highway Bids and Awards for the Month of June, 1938

8 U T T E COlJNTI-BE<t...e,en Il tDil~lt

8011 Lb and 1 mile MUth of Po nl dlse. 0 bOllt
4.6 miles in lenl;W. Ii gtDdetl roadbW U> be
CODBLMH.-ted. Di~tritt In ]j'e~d"'r rollds.
Fre.dI' rkkl!en &, \Ve,stbrook. J....'wer Lllk~.
S43Sro; C!I.ude- O. Wood. ~t~ckUlO),844,G10;
M. J. Ruddy, Modelllo, Mr.. 171 ; U1'orge K.
'I'bOtDPOSOII &- 00. Los ~tcl~s, !N9,061: Rem­
Sf.r('ei &= Dell. MaryMill~, ~50,&l6; J obtl~loD
Roell. Co.. Inc., Stockton, ~62,6S5; Rolph A.
Bell;. MODrQvlA., ~79,~. C<lnlrllct BtVlIrrled
te> vbo ... L. }jsroe)', SOD Fraocisco, 538,­
380.

CALA VERAS COUNTY-Between 2.5
milcs R:.'I."L ()[ V~lIey Spriogs A.JJd Soo AD­
drell~, iI.~Ut 5.{) ;lIIUe<s In leulllb t<) bb &\11'­
fae«! With ,l'1l~cl Dod plllot·Ul.l:tcll I>UrLocln!:.
Diatrkt. X, Route 21, Sl:ct.lo,," n. Cloude C.
Wood. Stockton $57,386; l.A:e J. lmm~l.
Berkeley. $63,ii8; Pacific St8I~S Coos!' Co.,
Sun E'l'1I.OL~Sl:O, S63,18fi; Ha.lluhno Co. Rtd·
wood CiLy, $fi3,U88; Union PI<VIDl: 00.. San
:Fro..nciseo. $00,,2;:,'1); Indc~end<!nt ConstruC"­
tion Co. Lui., Oaklllnll, S)71.02:2; Mouol"ain
CoJJ8t. Co., SlteT8lllento. S73.90G. Contr;\ct
owsroeo. to Piazza &: Huntley, San Jose.
$54.(YTl.OO.

CALAVERAS COONTY-'rtC"o eonfrete
brid~e... ooe acrose H~uPt Creek and lbe
other UL-rosg Nottll Fork ot CIlloVH08 River,
3t point Ilbout 4.0 aDd 7.6 ruJles {tOJl·l o(
Va.lley Sprinb'1l- Distrlcl X, RoUI~ 24. 30<­
11011 e. Valley Co~tr. Co., San Jose, $43,­
621 ; OIL mpGell Coostruction Co., Sl\cro we"to.
$49,296; Willioms :Bro... , & Aa89 Inc., San
Fraocisco, $52.0:56; Chl\~ L. fJa l"lley , S.110
FNlncisco, ~2.84:l·, .Mountain COilS\. Co.,
SacrolIle"lo. SS2.488; S. A. ClltnfDin~s, Snll
Diego. Sii2,SOO' B. A. HO"'bin~ & Co.. SOD
[l'I'lIOdSl~, S08J74; J!... Sodo &< Son. OaklfUld.
so.'S.-'362; J. 8. Metlg~ & Son. Los An:;do?S.
$50,791; Plllo Alto HooO :ll.1Kledols Co., PllIo
Aha. $59.818. Con t rn('C Il"'!l(dcd to F.
Kuos.. Stockton. $41,Es7~.50.

LOS ANGELES COUNTY-CoustnJdio'O
of sewers, manbole,;, juodi<)n thllmlJ~t":l ond
lIusb t&nk in South PnSAdeoA bet"'"en Ar·
royo Drive nnd Meridian A't'enue. District
VII, Route 205. Section South Pusndena.
E. L. FleromJ o~ & J3. O. Zaj cb, J ,os A ol.':el ea,
87,002; Art'ucko'Q',e!l BraE.. H;ynes.l. ~7 ,0$9;
G~o &< Rados, Lo.s A 1)~c1e", 88,3G~' Suto.lo
&. RamHik. Los .AJJ~elell. $7J..12: Peter S.
TOfOlch, Los ADj;el('L $93u.'i·; Culio\< &.
Zelko, L>a 1l.ol:eles, S7~; Radich &. BroWll,
Log A \\gel ea, f,7 338; J. Ill. Haddock, Ltll.,
P ..."adcns, $7.:v.6; M. F. Irc.mI?CI", Loa AD'
rc1u, S(J.049; P. &: J. AnukoO"lcll, u.s An'
~Iu, $6,54~; R. A. Wutlsoo, Los Angtle!\"
$8.214; Joe" '1'. Cunl:.ellJl Los Angel~s.
ts,125: Grillitb Co., Los Anl;ele.t!, ~7,3~:
J. L. Krllly. Los ADgele~. SS,379; TIcb/,1! &;
Snick Lx. ADl:c=I~s. S7.Hifl. Cont;m<'t
awuroed lo "\'". C. K. Coll-Bt. Co.. WII .!og-cles.
SO.cn5.0l5.

MERCED COUN'I'Y-Betwe<:n 0.7 miles
sou cherly and M ere«l, Q boo t 5.7 tOiles in
leugth 10 be gtSdcd, portlonll to be- paved
tMtb P. O. O. lind A. C, Poniol)! to be Bor­
fDced witb [)loDt-mired IIllrruciol: OD nn­
lreul:.ed CnlslJed ;;u..cJ or slono Dud l"cin'
forced ('Ol\CTetc b,idlfes to be c:006trucled.
Disb"icL X, ROute 4, Section. A. Union PIlV'
Inll Co., SlUl FruOl~lICO, $372,508; Griffith
Co" Lo8 Anl:el~. $3158114; 1l10L'CO Conltt.
Co.. Clcl\r-\\"a~r, ~7.82il; UnIted Conc.
p;~ Corp., :Loe A"l:ele9, $384.606; Freder'
icltSell & Westbrooll, Lower Li\ke, ~.B3tl;
Warren Soul1Jwest, Toe.. Los AIlC"el~ ,~60.,
6Ji); Ch~. L. n& roey. gall F'ruDciBco. $396"
883. ContNlet fl\Yarded 10 Ron.-nhon C<>.•
SlLIl FMlncisca. $335,324.20.

MERCED CODNTY-Rein/oreed ('()llertle
bridZ<,; ro b~ coostru':l~d ll.l'1'OSS North Brandl
Mud Slough llLout 5.2 mile.; East of Gustine.
nis.tri~t X. HouLe 1:!2. SeCLion A. J. S.
Metzg-er & Soo., 411 A ng~lC1S, US,S13; Pnlo
AlLo Road M.. [eri~l" 0>., Palo Alto, ~13.208;
Fl'1In7.;ni & lh-e<lenhu.,;. 8011 Rnfad, ~12,·
000; J!". l(au;j.. $ \.0dl\ on. ~14,488. COlllrocL
awarded 10 M. A. Jellkins. SocrDlDeolo. $lJ..­
082.

MONTe {~' COUNTY-Salinns River
Brid~(: IIpprollch 's ~ I So1cdod. ohour 1.0
lIlile In IcogtlJ. U) Le l/r-:ldetl ood poved w'jlh
PorulIn.d cemeDl COocrele. Dlst.rict V. Roule
:2, Sectioo D. N. M. B~n SoliS, BCl"ke.ll!Y,
s,G2,705; ll'redcricksclI & WC'!ltbrool.:. Lowl!t"
Lake. $.:S1.015; Ului8 Billsolti &; Son. Stocll­
too, ~.4H_ CQntMlct n....:<rded co Gl'2llil
Consll'. Co., W .. Watsonville $«.560-

OR.A N G E COUNTY-Neo.r GaJivn.D.
about 1.2 mil"" il\ leugth 10 be grBlI~ and
s~..raC<.'(/ Wilh pl:tnt·rnL1ed surlllcing. Dis­
rrict VU. .Rout" Z. Sect.ioo A.B. Ralph A.
ReB. Monrovia. S69,204; Daley Corp., San
Diet;o. ~6,8I6; A. S. Vinnell Co., Alhambra,
$65;73B; Snlly Miller Cootr. Co., Long
Beacb, $8'7,001 ; Ml;rLlll Bros. Trucking Co.,
Loll& ~cb, ~G2 621; WInston Bros. Co..
Los A"llsel~. ~74142; QlbboDS & ~"Cd COo.,
B'IHba.nk, S72,49~L Clnnde lj'isber Co-.). Loa
A.Dgel~'J<H.27J; MaC(.'<) Con~t. Co.• t,.;1c..~r­
","oeer. S .101; Basieh Bro.... TO'I"Nlnce, $5(1,­
MO; O. R. Bl1tlerllcld-Kenn6d.f 00.. Son
P~dro. $57,900; S. E<!UIOlldB<>o &. SoliS. L03
A.nge.l~ ~67,4OS; Georse J. Bock Co., L(>S
A..ofe.le-e. $61.,572; C. u. S~rll., &. Mundo
Ellf. Co., Los .!o;ele~, SG().!l3S; Dioomitt &
T"J'lor, Los A'lg ·les. $.59.:MlS; Radich &
Flro\Vo, Los L,tcles. $72.003; 'L'riangle Rock
k Gr:l."'~ D:>: SliD BCl""lIardino. $71,403:
Oswllld Bro.s.. Lo" Al1lI'elra, ~'6.812; GriI­
6th 00., Ihg Angeles, Se1.731; J. A. Bad­
tlork Ltc!. , P:I£ode0a<,z. $07,812; 01)'<1 ~ W.
woo<!, :u.s Angeles., ~G-6.281: Uoiied COllC.
PiP<' Corp., L6s Al)Ze.l~ ~58.882. Contr3ct
awarded to V. R. D~IJDis Const. Co.. SlIOI
Diego, S;52,9M.50.

PLUMAS COUNTY-Belween southerly
boun/lnry ftnd Vioton. about 7.'1 miles in
len~ tb to be ::I"'deit A nil pen et rn tion oil \ real·
loelll oJ}plictl. DlsLctct n. l1'~der Roads.
j1"'ooeriekscn It Wes.l.brook. Lower Lalle. $~ ..
5&<J : ElIlbl.el.orrSch om ache r 00.. A Ibe.Oy,
"-14.199; Isbell C()nsL. Co.. ~OO, Nev., $·H.·
700: Cluolle c. ~'ood, SLOd1ton, $16.21.7:
M. J. Ruddy, Mod~sfo, $47.534; Clifford A.
DUDO, R111.1f18th Falls, Ore., $47,876; (;.CQ.
PolloM.: Co.. SIICTQ MenlO, i-t9..M6; Mounlaio
Coost. Co., S~ cra 0)1'0 to. ~2,JGG; Chaa. t.­
Ho rner• Son F ru O(1SCO. :j:~,l~: Unil)oPo. Y.

Ing Co.. Sa n Flog ncisco. S55.73l>; yeo. K.
Thompson & Co., Loa Angelcs. SM,923.
Contract l;"'Arde(] to Ronna BrO!l., Susan­
ville. ~43.071.40.

PLlJMAS COUN'IT-Bridge,s at Rildt
Cr~lc, ChiPfll" C\-~\( Ifnd Yellow Creek aDd
8. cul~ctt at Little IndiLln Creek to b~ OOn­
slructed lloil about 0.25 mile 0·1 TIY.ldway to­
be ~l"l)ded. District n. IWute 21, See. A-.
A, 80<13. llO<l Sou. O:lkllllld. S71,()84. Oon­
lrn<:c ~ ......ded 10 C8wpbcll OOIlstruction Co.,
Sact ...~nto. ~63.ROl.

SANTA BA:aBARA COUNT1'-BClwc-t)'
Loa Olivo:. ftlld z,.C:I "boot 3.() rul}es in
lell;t.h LO bc ;;t1ldcd end surh~tl with hn­
J)Ol"leU ~t"row ~ncl l"OlI d-m.i:r surfn~ trea t­
men l applied. Disl net V. ROll t.e 80, Section
A. .T. E. Ho.ddocl(, Lt~., & Crow Br-08..
Conse. Co., PusollC118. ~.675; N. M. ED II
SOilS, BerlccJe1' $67,592; M. J. Rudds, MG­
desLo. :;'62.934.; A. S. Vinnell Co., .Alh~Q\bt1l,
t60,692: Basich Bros.. TOrt'onC'(>, $67,078:

Oeot¥e 1<. Tbom[)6<}n & 0>., Los .A.ngel~s,
$68,705; Os"'ald Bro&.. UlS .A.ngl.'lc~, $61:1.·
116: Gibbolls &: Reed Co., Burbfll1lc'J6B,Q8();
CUerin Br08., Son Fro Dciseo, $71,6 : C. R.
Rlluerfield-Keonedy Co" San Pedro, S7S,­
S~O; Ullil(ll\ Concrete Pi~ Cot'llc, L()I! An­
ge'e8, S74,63G; Dimmitt &: Taylor, Los An­
Gelcs. $80,fi09; 0, O. Sp""lI~ & Mu:ndo ETl~.
Co., Los Aogeles, ~90.l76. CoDl.nICl ':l\Y/lroed
to Maceo C<1091. Co., CI~""8Ier. $6.1,2M..05.

S.A.J'l [.01 S o.erspo COONTY-Dettvc~n
SummiL uod a miles a(lIHb 01 Puo l'<.oblts.
2 limber brid~es Dnd :a C<l'Tu!:3ud wulti·
1)I"te culvert, tl> ~ cons.lrncted lI.11d obout
O.S l:lIile of roodwoy to be gro.ded aDd mud­
lIlix Sl1rfl\~ Irl:Jltmenl appllod. District V.
Roul., &3. Secrion E. Robert. B. McNair,
OIlI(lADd. $24.230; F'rnnzini &: Fredeoberg,
Sill! RtLine.l. m.02O: Granite Constru({;oll
ell.. Ltd.. Wu.lsonville. $2B,S94; S. A. Oum'
mlllb'l", S.:Jo Dkro, $2'7,706; L. A. Brisco,
Arroyo Grpnd~J27,DH; Reuoth &: Rt"S:rl>tb,
Boker&6dtl. S~,784-; R. R Bishop, Lo·ull'
Belich. $29.040' Alber( H. Si~mer &: John
GorCnDO, SlIn AnsellD<l. t3J-,332. Oontroel
:lwardcd LO e. G. t'erllam. lMl Angelr~. sn,'
0]6.2/).

SHASTA COON'l')':-AL 0.8 mile e:llt o{
.Belln VISllJ lind Qelwt'en Seamco's Gulch a»d
0.3 miles elISl of J ngOl. Jl~l1t 1.7 miles i'll
len!;lh. 10 bi: (nlde<J tllld surfaced mtll
crusher run buc snd "-"hort<! sur-iscill!l
ba6e. Ilnll R. C. BOJ Culvert. to be con·
stro cLed. District ll. ROlllJl 28. Secti01J
A.B. ClilIord A. DUDn. Klamatb Falls,
Ore., $89,700; Pn('i(lc Stitles CoostructlGn
Coo., SliD [T'ran('iscO, $901.866; 1'/. M. Ball
~ous, Berlll,ley, S>1l9,H.2: MouOllli n O>ut.
Co.. Sacr:'l1ll6nlO, $117,183. Coulrocl
lI.\Vnf(l~ to C. W·. ClllHti & Co" Slln .Rnfnel,
$80,005.45.

'l"R1NI'l'Y COUNTY-At v~riouil lotll'
tions betweeo Big 'Ear and .TuD('Lion City
ab()ue 4.1 mlle-s il.l lencth to be graded end
l>'ur(o~ <oillt rOlld mix aurl.ociDg Dnd p~nt­

trution oil lrtf\llncnt. District II, Rou,e 20,
S(;ct'ions E.F. Harold SmlLh, St. Heleno,
SSt},2'M; r.... "M. llan ~ons. Berkeley, &J06.­
280. Conlt":>.d 1I .... llrde<l to Yonng &. Sc>o Co.,
Lid., e<>rl.:eley, ~7 .874.60.

TRINITY COUNl'Y-Beh~t~n 1 mile
30ulbwcst o( Hnyfork lind ~ miJe e&~ "f
Duo<:ln Creek, aboue 2.2 miles in !CnI{U,. to
be ~rllrled. imporlHi su rtllcill£ Dlflw601 placed
Iln(\ penetro t I o-n oil t r= uoeot II pplled. Dil;'
lrlcr II. Ro'Jte 35, 8~lioll B. ¥O<Jnr &
~o C<l.. Ltd., Berkeley, $19'.806: Helwi,lr
('-OOSI. Co., Scba:.{opol, $21,773; N. M. Ball
~flng, BerkeleY. $22.3~: flot"old SO"lilb. St.
HdeiIA. ~22,7G3: Lee J. Immel, Berhelev,
$2-1,64&: Pionl1 &. Hnutley. Son JOllf', ~.22,­
S()7; Geo. Pl>llocJc Co.. StleMtmelHO, :r24,M2;
A. Soon & &n. Onlilllud, $3$,618. Coottllct
Rwntoed to Rormll Broo., SU81lnvilll<, $J.9.·
739.

YUBA COUNTY-At Dry Crl'ek ubout
16 milC'S MaL of. M..arnrvill€. a ..ciu(or~d co~·
C"Nte b"idlC Lo l>e coustrlletro lIud about Cl.Z
ro ile 0 i ronubc<J to be g-ro{kd :tI'd Ilea] cou I
:ll)J)lied. Di8trict Ill. Ronte 15, Se-c:tiOD ,,\..
B. H~IJlStreet & Bell, Mary$"nle. $5(),a8l:
Cowpbcll C 'll~tru~ion CD .. SliCTsmento. $63.­
606: C. W. CiJlelli CC>.. Slit! ,Rft.L'Jlel. $55,.
OBI; FJoldcner Coon U\l("UO"ll CG., ~CI1llnellLO,
l)66.2'73: J. S. M~I",a &: Son., Los .A.oreles.
$.56.SO0 ; J. M. WalilH. Berkeley. S.(l1.9~9.
Oontrllct Bw.:mled to Volley Co05truction
Comp:ony, Soo Joge, ~9,134.

A boginCB8 ~eDi1l8 i~ s JOlin ",110 ltnows
tbe diJI"erenc.e bel:1\'('e1l ~iJlr let io on II

<J~al and t/llreo ill Oll (lne.

California Highway.! and Public Works (JulyJ9JJl) fTwenty-seyen]



This is another "i&w of the. Big Creek Bridge being conetrucle.d on Carm"l-San Simeon Highway

Big Creek Bridge •
IS Unique

Wben there is a.n unbalanced live
load, such as a. heavy truck on one
tmd of the bridge, this unbalanced
load is sllp}>UrtOO hy transmitting the
~tresse.:; through the eye bars to the
maiD piers. which are dp.signed to
tJllce care of such unba.lanced live load.

SPAN WILL REVOLVE

From the ends of the ca.ntilever
Spa.IlS a.re t.wo short girder spana 34­
feet., 6-inches long', which rest on the
pound &nd a,.re fastened to the main
structure by h.inges. Thill arrange­
meJlt Is provided so that it the
ground should move the spa.n will
revolve about the hinge, and there
will be no ill effect on t.he~ gauG­
ture.

The concrete. in the arch ribs was
supported on timber t£l.lsework built
£l.U.Ording to accepted practice. Row,
ever, instea.d of using fI. highline for
erecting fa~ework a.nd tl'A.nilporting
materials, Lhe contrsctor utilized the
false\l"ork tAl support a runway foJ"
Viorl[men and concrete buggie." At.. the
eletration of the road \V~y.

During the hea.,'y storm last winter,
the wind, which reached a velocity
of over 70 miles per IIOIl\', hlew down
the timber falBework, of whicl1 about
80 per cent Wll.S in place. This acci­
dent. delAyw the time of completion.

SMOOTH CONCRETE BUR.I"ACES

For tlle fonns the con t.racLor elected
to use plYwood. All tbe rib and
column forms were laid out accu-

rAtely au tile ground aud later
ereded in pla(;e. The Il& 01 plywood
at.eom pa.n.ied by this ca~ful proced·
ure will :result iu smooth concrete
surfaces and lines. '1'0 keep construc­
tion joints 1.0 a minimum, the arch
columns were poured the full length
in one operation iu order to obtain a
smooth (;onc\'~te findace v..-ithou.t un­
sightly joints. Beca.use of the prox­
imity to the ocean, and thE'. deteriorat­
ing effect of slo.lL water and flir. great
cal'e W1I.~ taken in designing the coo­
crete YO ix to secure as rlcnse aud
strong a concrete as possiblc.

The Big Creek Bridge, costing ap­
proximately $14.6,000. will be com­
pleted about September ht. C. O.
Spark!i and Mundo Engineering Com-
pany a.re the contl·lI.ctors. .

, l£..:.o~~·.t------"""-:<..."---------jr-------J.!'7TZ·~6·:...------_r_-----~:.Jl.------_t------"'''-''-------rl

This dl'awing shows e6natruction plan of unusual Big Cce<ok Bridge nGw beil\g buil t by Division of H"ighways
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