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Site of Shasta Dam looking downstream. White line shows approximate outline of dam which will be second largest in world.
towering 560 fe~t, storing 4,500.~ acre feet .of water and creating a lake 35 miles long.

$35,939,450 Bid for Shasta Dam
By EDWARD HYATT, State Engineer

T HE first day of June, 1938,
records an event of outstanding
significance in the p rogl'ess of

the Central Valley Projec:t-the open­
ing of contract bids for the construc­
tion of Shasta Dam. This leads the
way to the building of the major and
most importallL unit of the project.
It foreshadows the beginniHg of large
seal e construction activities on the
project in the Dear future.

Shasta Dam is the "key unit" of
the Centtal Valley Project. It will
store and regulate the waters of. the
Sacramento River to furnish addi­
tional water supplies urgently needed
for many purposes in the Sacramento
and San J oaqu in valleys and the
uppcr San Francisco Bay Region.
Practically all of t.he new regulated
water supplies to be made available
by the project will depend upon the
operation of this major storage unit.
It, therefore, constitutes the very
heart of the project.

LAKE 35 ).IILES LONG

The site of Shasta Dam is in the
Sacramento River Canyon about 14
miles upstream, north of the city of
Redding in Shasta County, California..

EDWARD HYATT

The dam when completed will control
the run-off frt>m about 6650 square
mil e s of mountain watersheds

drained by the upper Sacramento
River and its tributaries, chief of
which are the McCloud and Pit
rivers. It will create a great artifi­
cial lake 46 square miles in area and
35 miles in length at ma.ximum level.

Sitnated in the "Shasta Wonder­
land" in the midst of rugged timber­
covered mountains crowned by majes­
tic Mt. Shasta hom which the Dam
takes its name, this lake will con­
tribute greatly to the recreationaL ad­
vantages of the area, in additiOll to
its more important objectives oC water
conservation.

SECOND LARGEST DA.M TN THE; WORLD

Shasta Dam will be one of the
largest in the world-a monumental
structure which will rank with the
recently completed Boulder Dam on
the Colorado River, and the Grand
Coulee Dam now U1ld:er construc­
tion on the Columbia River in the
State of Washington.. It will rise to
a height of 500 feet above present
low stream level and 560 feet above
lowest foundation, or nearly one a.nd
one·third times the height of the
tallest skyscrapers in San Francisco.



connection with a schemE' of water
development which he projected in
1919, widely known as the "Marshall
Plan." Following the initiation of
the \Vater Resources Investigations
by the State in 1921, this storage site,
formerly known as the. "Kennett"
site, was carefully investigated among
several others along the upper Sac­
ramento River.

As early as 1923 in a repolt to the
legislature it was tentatively selected
af\ one of the major storage reservoirs
of a general coordinated plan of water
development preliminarily pl'ojected
for the entire State. lVrore intensive
studies and investigations subse­
quently confirmed the early choice of
this site M~ the best uvailable for stor­
age on the upper Sacrament.o River.
It was included as a major storage
unit of the State Water Plan sub­
mitted to the legislature in 1931 and
was selected as a unit of the initial
program of deve[opmi'nt recom·
mended for the Sacramento and SaIl
Joaquin valleys. It was officially au­
thorized and defined as a unit of the
Central Valley Project by legislation
(the Central Yalley Project Act)
adopted and approved in 1933.

With the initiation of work on the
project by the United States Bureau
of Reclamation in November, 1935,
one of the earliest tasks undertaken

o I

Scale. of Miles

Its length along the crest will be
3500 feet, equal to about eight ordi­
nary city blocks, It will be a 80­
caJled "gravity type" massive ma.­
sonry structure slightly curved in
plan, requiring more than 5,800,000
cubic yards of concrete.

Boulder Dam which rises 726 feet
above lowest foundation exceeds
Shasta Dam in maximum height but
is smaller in mass of concrete re­
quired by 2,350,000 cubic yards.
Grand Coulee Dam on the other hand
will not be as high as Shasta Dam bnt
will have a concrete volume abont
three quarters again larger. However,
in one of its features Shasta Dam
will E'xceed both of these other struc­
tures. I t will be the highp.st over­
flow dam in the world. The water
passing over the spillway at the cen­
ter of the dam will have a fall of 480
feet or approximately three times the
height of NiElj:1;ara Falls.

:MANY YEARS OF PLANNING

Many yea r s of investigations,
studies and explorations precede,l
the preparation of final plans and
the opening of contract bids for tbp.
eonstruct,ion of Shasta Dam. The
possibilities of a storage dam at this
general location on the upper Sacra­
mento River were first pointed out
by Colonel Robert B. Marshall in

Panoramic view of the government camp near the site of Shasta Dam. in which employees of the Bureau of Reclamatio
are dormitories. Near the center partly hidden by trees is the a..dministration building and the white building behind it .
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will live. It is located 2 miles east of the dam site and I} miles from Redding. The two large structures at the right
the garage. The cottages include model duplex dwellings and smaller houses, and with the dormitories will house 500 people.

was the extension 01 explorations at
t.he Shasta (Kennett) dam site. Ad­
ditional explorations were essential
before final designs could be PI'\)­
pared. At the same time the bureau's
engineers considered it advisable to
explore other sites for storage on th('
upper Sacramento River, particularly
the Table Mountain dam site located
between Redding and Red Bluff, and
the Baird dam site located immedi­
ately below the confluence of the Mc­
Cloud and Pit rivers.

Upon the completioll of these ex­
plorations and Iurther economic
studies in the latter part of 1936 and
a careful review of the data and an­
alyses by the Bureau's Consulting
Board and a special Consulting Board
appointed by the State consisting of
B. A. Etcheverry, J. D. Galloway,
F. C. Hermann and Dr. George D.
Louderback, the Shasta Dam site was
found to be superior from all stand­
points. Its final approval for thr
main storage unit of tbe project was
announced by Commissioner of Rec­
lamation John C. Page on January
25, 19'37.

St.udies were continued and further
explorations made to provide infor­
mation required in the preparation of
final plans and specifications and to
determine the economic height of
dam, stouge capacity and size of
hydroelectric power plant installation.

SHASTA DAM BIDS
8idde.. Amount Bid

Pacific Constructors, Inc._$35,939,4<i0

Shasta Construction Com-
pany 36,202,357

Pacific Constructors, Inc., is a syn­
dicate composed of the follow­
ing:

Griffith Company, L.os Angeles,
California

Metropolitan Construction Com­
pany, L.os Angeles, California

Lawler and Maguire, Butte, Mon­
tana

The Arundel Corporation, Balti·
more, Maryland

American Concrete and Steel Pipe
Company, Los Angeles, Cali.
fornia

Foley Bros., New York City, N. Y.
D. W. Thurston, Los Angeles,

California
Shofner. Gordon &. Hinman, Den­

ver, Colorado
W. E. Callahan Company and

Gl,lnther-Shirley Company, Dal­
las, Texas

A. Guthrie &. Company, St. Paul,
Minn.

L. E. Dixon Company, Los An­
geles, California

H unki n-Conkey Company, Cleve'
land, Ohio

These crystallized into a final de('.i­
sion on December 22, 1937, when the
State and the bureau jointly approved
a storage capacity of 4,500,000 acre

feet for Shasta Re8ervoir and a hydro­
electric power pla])t installation of
350,000 kilowatts ultimately.

The Bureau of Reclamation then
completed the preparation of the final
detailed plans and spt'cifications for
the dam and power plant. The gen­
eral plans therefor were approved by
the Water Project Authority of th..
State of California on April 7, 1938.

RAILROAD AND STATE HIGHWAY

TO BE MOVED

The building of Shasta Dam in­
volves major supplemental construc­
tion work in the required relocation
of the Southern Pacific Railroad and
the State highway around the reser­
voir. Plans have been prepared fo"
a new railway line about 30 miles in
length extending from Redding on the
south around the easterly side of the
reservoir to join the l;l'eSent main
line again in the vicinity of Delta. It
will replace about 37 miles of th~

existing main line (Shasta Route) of
the Southern Pacinc Railroad. The
new line will require about 12 tunnel.;
and 8 bridges. The bridge planned
for the crossing of the Pit River Can­
yon will be particularly noteworthy.
consisting of a double deck combined
railroad and highway bridge about
3300 feet long and spanning the can­
yon at a height of 470 feet above the

(Conllnued on page 16)
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He9VY grading equipment in operation on Los Gatos -I nspiration Point link of new Santa Cruz Highway.

Narrow Santa Cruz Highway Doomed
By H. R. JUDAH, Chairman, California Highway Commission

,\NOTHER important high point·
J-\....was reached in the history of

California highway building,
when Governor Frank 1". Merriam
played tIle leading role in ceremonies
on May 22d near Lexington, in
Santa Clara County, celebrating the
heavy grading work now uUtler way
in the constl'uetion of the important
seven-mile unit of the Santa Cruz­
Los Gatos high,,·ay. This unit ex­
tends from Inspiration Point in Santa
Cruz County to the Oaks Road, which
lies about one and a haH miles south­
erly from the city of Los Gatos.

Ideal weather, coupled with an
interesting program brightened by
the music of the champion Los Gatos
High School band, served to pro­
vide an ail' of pleasure in the realiza­
tion that the most i.mportant stretch
of this highly patronized road, used
by tens of thousands of Californians
and oiller motorists fl'om all partl'l

of the United States and from across
the seas, is really undel' way.

Former State Senator Bertram B.
Snyder was tbe master of ceremonies
aod aU of Ole arrangements for the
successful affair were managed by
representative& of the chambers of
commerce of Los Gatos, San Jose
and Santa Cruz, ably aided by Mayor
Merc Vertin of Los Gatos and J. D.
Farwell of the Gem City, one of tll('
most enthusiastic highway boosters
in the central section of the State.

In the main address at the cere­
monies, Governor Merriam spoke in
behalf of the excellence of the Cali·
fO'mia Highway System and its effi·
cient personnel through out Califor­
nia.

The Governor said the gasoline
tax is a fairer means of financing
highways 1,llan "bonds which out­
last the roads they built"

Touching on the element of safety
which the California Highway De-

partment is now building il1to the
highway system, he said;

"Safety is a personal matter. The
highways are being made as safe as
the engineers can design them. Acci­
dent prevention is an individual
problem with every autoist and
should be treated as such."

Ceremonies following the speak­
ing program included the breaking
of a bottle of prune juice from SanLa
Clara County over the side of a
giant shovel stationed on the grade
by pretty Miss Gloria Daily, clad as
'':Miss Santa Cruz" in an attractive
swimming suit.

An important personality in th~

dedication was District Engineer
:rno. R. Skeggs, closely associated
for a quarter of a century with high­
way \\'ork in one of California's most
importan t districts, embracing the
counties of Santa Cruz, Santa Clara,
San Francisco, Alameda, Marin,
Napa, Sonoma and Contra Costa.

[Four] (JulIe 1938) California Highways and Public Works



I" upper pi<;ture is se<;tion of present winding Los Gatos- Santa Cruz Highway which is to be replaced by broad, straight road shown
under construction in center. Lower--Portlon of huge drainage system for new road.
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Official group at dedication of Los Gatos-Inspiration Point Highway. Left: to right, Fred G. Swanton, Santa Cru~; Col. Jno. H.
Skaggs, District Highway Engineer; H. R. Judah, chairman. California Highway Commiaaion; Governor Frank F. Merriam, Miss
Gloria Oaily, "Miss Santa Cruz"; Harry A. Hopkins. Auistant State Director of Public Works; J. W. Vickrey, State Highway
Safety Engineer,

It was Colonel Skeggs who watched
the progress of the original paving
job from Santa Cruz to Los Gatos in
1921 when the old style fifteen foot
"trail," costing $39,000 per mile waS
built, and it was the same man who
made a short but interesting talk
at the dedication ceremonies on May
22d at Lexington, when he contem­
plated the work at hand on the
magnificent stretch of modern high­
way, four lanes wide, that will cost
$180,000 per mile.

rrhe Los Gatos-Santa Cruz high­
way was one of the original 1911
bond issue laterals built to connect
county seats with the main state
arteries. It has served faithfully
hundreds of thousands of motorists
passing from the north and from the
east, southerly into the marveloui>
ree,eational area skirting the north
shores of Monterey Bay of wbich
Santa Cruz is the center.

Brief tal.k.J> were made by Mayor
"fer tin, J. V·l. Vickrey, State High­
way Safety Engineer; and Harry .A.
Hopkins. Assistant Director of Pul,­
lie Works. Following the dedication..
Governor Merriam and a group of
officials who participated were entel'·
tained at dinner in the Hotel Lyndon
in Los Gatos.

The new highway will have a sur­
faced width of forty-six feet and will
require the excavation of about
2,300,000 yards of dirt. The best

ECONOMY OF HIGHWAYS
"As a. rule, citizens think of

good roads chiefly in terms of
speed, convenience and com·
fort. The highway research
board in Washington has found
another advantage-savings in
cost of car operations and
maintenance. The study was
made among rural mail car.
riel's in Iowa. It costs them
3.07 cents a mile to drive their
automobiles over dirt roods.
Gra.vel roads, at 2.17 cents per
mile, are much better. But a
good pa.ved highway is easy
enough on gasoline, oil, tires
and the like to cut the fig-ure to
1.44 cents per mile. AB be.
tween the old dirt road and the
modern highway is a saving of
1.63 cents per mile-$163 an­
nually for the driver who
covers 1'0,000 miles a year. So
good roads become a matter of
good business. Motorists will­
ingly paid for them even before
the pocketbook argument was
evident. But where special
taxes levied for road building
are diverted to other needs, the
driver may well wonder if ODe

factor doesn't offset the other."
-Fergus Falls Tribune.

routing for the new stretch of high­
way was not easily solved. An en­
tirely new piece of work, it pre­
sented a difficult problem, not only ill
establishing of acceptable grades and
alignment in developing within a
short distance a descent from summit
to canyon floor before reaching Los
Gatos, but also in designing the
roadway through large cuts and over
deep ravines where the character
of soil and the presence of underly­
ing water indicated probable insta­
bility.

Approximately two miles were
saved on the new grade as against
the present distance from Inspiration
Point to Oaks Road. The curves
will be reduced from 132 to twellty
and the total curvature now at 7700
degrees will be reduced to 1118
degrees. The minimum radius on
curves on the new road is 500 feet,
an excellent sight distance on a
mountain highway. The present
highway has radii as short as 75
feet on curves.

This new million-dollar road unit
wiH be one of the most fascinating
£I'om a scenic standpoint"in W~stern
America. It will mean, when entire­
ly completed to Los Gatos, that a
motorist can leave the beautiful
Santa Clara Valley,' cro~s over the
Santa Cruz range through unsur­
passed mountain scenery on a four­
lane road and arrive on the north-
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Road Crews Praised
Big Su~, California.

Governo~ F~ank F. Merriam,
Sacramonto, California,

Dear Sir:
Before returning to New Vork to

resume my editorial duties on the
staff of the New Vork Herald­
Tr; bune after a six months' stay
here at Big Sur, I want to take this
occasion to express to you my ap­
p~eciation of the splendid work of
your highway department. We have
lived since Novembe~ on the new
part of the Coast Highway, just
three miles south of the Big Sl,Jr
Lodge, and have seen the terrific
~ains of th is season cause frequent
slides and washouts.

What has struck us particularly
has bee n t he pro m pt ness and pe~­

sistence with which the road creWS
have gone out, in all sorts of
weathe~, to clear the roads, and
the efficiency with which thoy have
done thei~ work. I t has been a
tough job for them because of the
exceptionally heavy ~ains, but day
after day they have worked hard
and long, and, as far as we could
see, always cheerfully in the face
of many hardships.

W ill you be good enough to pass
On to the head of your highway
department this word of apprecia­
tion from an outsider? Such good
work is so ra re these days that it
dese~ves special commendation.

Sincerely yours,

(Signed) NICHOLAS ROOSEVELT.

AN ACKNOWLEDGMENT

Hon. Nicholas Roosevelt,
Big Sur.
California.

My dear Mr. Roosevelt;
Thank you fo~ your very thou ght­

ful fetter of April 20, commenting
upon the condition of the highways
in and around Big Sur, California,

It is alw"ys gratifying to know
th"t the various depa~tments of
state government are functioning to
tne best of their abil ity, and your
courtesy in writing rne is greatly
a pp re cia ted.

Your eommunication is being re­
ferrGd to the department respon­
sible for t:-i3 splendid service, tne
Division of Highways of the State
of California, which is under the
direction of Hon. Ea~1 Lee Kelly,
o ireetor of Public Works.

I am glad that you enjoyed your
visit in California and trust you
may soon re~urn.

With kindest personal regards,
am

Very si ncerel y yo urs,

(Signed) FRANK F. MERRIAM,
Governor of California.

ern shore of :Mouterey Bay jn little
over 11 llalf hour) probably forty
minutes at the most from San Jose
t.o Santa Cruz.

The highway is the main artery
.hom the north into the Santa Cruz
mountain and sea l'ecreational area
and will carry mot.orists over easy
grades from the great population
area.s of the San Francisco Bay dis­
trict and the Santa Clara Valley,
where 1,250,000 people reside.

Its completion. scheduled for
about July I, 1939, will follow the
completion this autumn of th.e great
Altamont Pass impro\-ement between
Greeuville and Mountain Bouse.
Thel'e is a direct relation between
these two roads by reaSOll of the fact
that seasonal traveL from May to
November from the great central
valleys of the State, passing over
the Altamont. normally takes the Los
Gatos-Santa Cruz highway to reach
Monterey Bay.

DOil:>pite all of the inconveniences
of the present narrow highway Lead­
ing southedy from Los Gatos to
Sant.a Cruz covering many years,
t·raffle load records at IJos Gatos at
peak in recen t years revealed 14,000
cars in 16 hours. It is the opiniou
of the writer that a conservative esti­
mate of traffic on the ne,,,, highway,
wben completed, will raise these fig­
ures to at least 20,000 cars within
thirty days after the job is done, and
23,000 cars within a few years.

N. Y. Federal Projects
In a survey of community improve­

ments in New York Ci.ty made pos­
sible by federal relief projects, Mayor
L11 Guardia of New York says, ,( A
striking illustration is to be found in
the neld of transportation. In the
last foUl' years through federal funds
931 miles of public highways were
reconstructed, t.he l'riborough Bridge,
the Lincoln Tunnel, and two llew
bridges over Westchester Avenue iu
the Bronx and over Wallabout Creek
in BrooJdrn were built."

Automobiles now use more lnbl'i­
cating oil than all the industrial
machinery in the Uoited State!). .A
l'ecent survey by the American
Petroleum Ins tit ute found tha.t
motor cars and trucks used 22,000,­
000 barrels of lubricating' oil last
year while i n d u s try consumed
~ligh'tly more than 20,000,000 bar­
rels.

Highways Come High
Highways in the old days,

rema.rked Governor Merriam in
his address last Sunday to an
a.udience of vaJley and Santa
Crnz people, could be built for
between twelve and fifteen
thousand dolla.rs a mlle. That
those days are gone forever is
due to the fact that roads now­
adays have to be built for faster
and heavier tra.fflc. The Los
Ga.t·os-Inspira.tion Point road,
for insta.nce, when it is com­
pleted, will ha.ve cost approxi­
mately $180,000 a mile to build.
This is all unusually costly
project, of course, but it is in­
dicative of the aIDa.zing in­
crease in cost of road construc­
tion, Roads are built wider
and sturdier for present day
neemt.

The GovernOT brought OU'L
another interesting point in his
speech, concerning' the actunJ
saving tha,t motorists will make
when they use the new road,
It will reduce the present dis­
tance to Santa Cruz by two
and a hal! miles. Thus each
motorist, figuring that it costs
him five cents a mile to operate
his oar, will save 12ic, or a
quarter on the round trip. Dur­
ing the peak season, as many as
15,OOQ cars will use the high­
wa.y daily. So in dollars and
cents motorists will sa.ve-well
you figure it out.

Anyway, Mr. Me.rriam's point
makes good sense, in our opin­
ion. Motorists will pay in
taxes for the new highway, bot
they will have the pleasnre of
getting some of it back.-Los
Gatos l'·imes.

SNOW REMOVAL APPRECIATED
.A. portion of a letter from the

Susanville Chamber of Commerce,
addressed to J. H. Rust, Main­
tenance Superintendent, Susanville,
says:

" A t the regular meeting of the
board of directors of the Susanville
Chamber of Commerce on April 7th,
the board went on record as taking
this mean" of thanking you, for the
fine work that you and your main­
tenance crew did this winter in keep­
ing the high'ways clear of snow. "

California Higbwa'ys and Public Works (June 19H) I[Scven]



Contractor's trucks on new future southbound lane of Bakersfield-Grapevine Highw",y. Cars on pressnt pavement which will be future
northbound Illne of four-lane divided highway now under construction.

Highway Safety Being Increased
By R. S. BADGER, District Construction Engineer

THE high-way which connects
the metropolitan area around
Los Angeles with California's

great central valleys is one of the
most heavily traveled and impor­
tant arterials on the State systelll.
Traveling north from Los Angeles
County through the deep gorges of
Piru Creek on the modern Ridge
Route Alternate highwa.y the motOl'·
ist arrives at the southern end of the
San Joaquin Valley, passes down the
recently reconstl'llcted Grapevine
Grade and out onto the fioor of the
valley on the long tangent south of
Bakersfield.

While the liue of this section is
tangent, it nevertheless consists of
approximately a 5 per cent grade

and, beeause of the high speeds at­
tained in its descent, many accidents
have occurred when drivers of both
trucks and cars were unable to
gauge the speeds at which they and
other vehicles were traveling. To
remedy, to a considerable extent,
this condition by providing more
safe high'way facilities, the Division
of Highways now has undel' way a
construction project 19.1 miles in
If'ngt.h between one mile north of
Grapevine Station and ten miles
south of Bakersfield.

This project conl'lists, ill the main,
of constructing a new highway par­
allel to and with its centerline sev­
enty feet to the west of the center­
line of th~ existing pavement. Tbe

purpose of the design being to pro­
vide divided traffic ways, north·
bound tmffic to use the existing
easterly side and southbound cars
to use the new pavement on the west.
This division of traffic flow will
entirely eliminate the chance of the
"head on" collision type of accident
and should materially l'educe the so­
called "side swiping" type.

'With the exception of the connect·
ing transitions at each end, the new'
constrnction will consist of a 23-£00t
asphalt concrete pavement. with 3­
foot plant-mix }'ock borders on each
side. The fiat roadbed. shoulders
beyond the borders will be oil
treated for a width of five feet.

The 23-foot pavemen.t will be
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A 19.1 mile seetion of divided four-lane highway proposed for construction in Kern County, between one mile north of Gr:l De·

vine and ten miles south of Bakersfield. Upper-A wide separation strip which will reduce the opposing light hazard lind provide
protection to crOBS traffic at intersections. Lower--Curbed dividing strip where right of way width is restricted and approaching
transition of three-lane highway.

divided into an ll-foot travel lane
on the outside and a 12-foot passing
lane on the left. These widths con­
form to the new standard construc­
tion pract.ice adopted by the Divi­
sion of Highways in 1937 to provide
for greater freedom and safety of
movement on the highway.

Various other safety features
which have proven themselves 011

other construction are being incor­
porat.ed in this project at intersec-

tious and at the tl'ansitions where
the divided highway connects with ­
the three-lane pavements at eithel'
end.

An important esthetic feature of
the project consists in the presenra­
tion of the l'OW of shade trees "\vhich
line the west side of the existing
road. As they grow larger these
trees will not only beautify the
dividing strip but will serve to shade
the eyes of motorists tra"eling north

from the rays of the late afternoon
sun and will to some extent lessen
the headlight-glare at night from
traffic traveling in both directions.

IMPORTANT TRAFFIC VOLUM.E

The diyided section will connect
at its southerly end with the threc­
lane pavement placed on t.he reloca­
tion of the Grapevine in 1935 and
at its northerly end with the ten-mile

(ConUnu~d on page 28)

L.ooking south on Bakersfield-Grapevine Highway ahowing present road wnich is being converted into a four-lane divided highway.
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Review of Accidents on Rural
State Highways During 1937

By H. L. KILE, Assistant Sa~ety Engineer

Total -- - -- -- -- --- 8,709 100.00 100.00
Pedestrian also in-

volved (included in
above total) _______ 576 6.61 6.64

TASLE I-ACCIDENTS ON RURAL
STATE HIGHWAYS IN 1937

(19S6
Per Percent·

Type Number Cent ages)
Single Motor Vehicle

Involved __ . 2,579 29.61 30.97
Two Or More Motor

Vehicles Involved__ 6,13.0 70.39 69.03

TABLE II-ACCIOENTS INVOLVING
SINGLE MOTOR VEHICLES

(1936
Per Pereent·

Type Number Cent ages)
Vehicle VB. Pedes-

trian .. _ 544 21.09 20.47
Vehicle va. IDole or

Tree 313 12.14 11.21
Vehicle VB. Bridge or

Culvert ._ 140 6M 5.64
Vehicle vs. Guard

Rail Or Posta_____ 76 2.91 3.92
Vehicle vs. Animal__ 98 3.80 3.37
Vehicle VB. Bicyclist 85 3.30 2.23
Miscellaneous Colli·

sion .. 199 7.72 9.35
o I' 0 V e Off R 0 a d.

Skidded, T urn e d
Over • 1,086 42.10 40.88

Miscellaneous Non-
Collision _ 39 1.51 2.95

sibility that it will escape the atten­
tion of all of the many public agen­
cies eoncerned.

The record of fatal accidents lD<'l,y

be considered as being complete in
ll.ny period and is therefore a reliable'
basis for comparisons -if, as stated
above, the data are adequately nu­
merous.

The California vehicle Code re­
qllires that in the event of any motor
"chicle accident that results in eitlLer
personal injury or death, the drive)"­
or if the driver be disabled, another
occupant of the vehicle------shall make
or cause to be m'lde a report of. tbe
same upon prescribed forms.

There is not much doubt that a

considerable difference exists between
the completeness of the record of
personal injury accidents and that of
fatal accidents. There is not only
lack of knowledge of the legal re­
quirements but also wide variation in
the interpretation of how serious an
injury must be before it is to be eon­
sidered as reportable, and in addition
there are those cases where repol'fs are
purposely left unmade and the chance
taken that the omission will not be
discovered.

Where such conditions pre\1ail we
may naturally expect that with in­
creased pressure from many direc­
tions the total of such accidents re­
ported will more nearly approach 100
per cent of those that occur and thus
to such degree invalidate comparisons
with preceding periods.

In the matter of accidents that re­
sult in property damage only, there is
in California no legal obbgation
placed upon the driver to render an
accident report. Fortunately, how­
ever, and primarily through the ef­
forts of traffic officers, many of these
accidents are reported and these re­
ports serve to substantially augment
the basic data essential to the deter­
mination of those traffic conditions
and characteristics that most fre­
quently result in accident.

COMPLETE DATA ESSENTIAL

There is little inherent difference
between an accident which produces
only property d.amage and one in
which a driver, occupa.nt, or pedes­
trian also suffers injury Dr perhaps
death. In countless instances the
finest thread of chance is all that sep­
arates one from the other. Natural­
ly, we encourage in every way prac­
ticable the reporting of accidents.
whether they be fatal, person.a.l in­
jury, or simply }lroperty damage,
and make the widest use possible of
all the data to be derived from each
and every report submitted.2,579 100.00 100.00Tota!

I N any attempt at numerical com­
parison of the motor vehicle acci­
dent records as between the cur·

rent year and any preceding year we
immediately become in a sense the
victims of our own efforts.

It must be emphasized that only
through the proper marshalling of aU
available facts surrounding the actual
occurrence of these accidents can we
hope to arrive at a solution of tlle
problem. Every endeavor is there­
fore made to accumulate more and
more data.

We know that ill the past many
accidents were not reported and that
many occur now for which no report
is made. However, the growing con­
cern in all walks of lile over traffic
hazards, and the constant reiteration
by those engaged in the search for
remedies that we must have all the
~acts possible, is gradually bringing
reslllts.

BETTER COOPERATION

More accidents are being reported,
not necessarily because more acci­
dents axe happening but becan.se per·
sons involved in these accidents are
tl> a greater extent either submitting
reports to the proper a.uthorities or
cooperating more f1l11y with the
traffic officers, whose complete and
carefully prepared reports form a.n
indispensable basis for intelligent
study of the llazards of traffic.

Traffic accidents, for purposes of
treatment or comment, are in general
broadly grouped into three olasses
according to the gravity of the result­
ing consequences, as Fatal, Personal
Injury, and Property Damage Only.

Provided always that the area
under consideration is sufficientlv
large, and the period of time als'o
sufficiently long, any increase or de­
crease in the number of fatal acci­
dents for the same amount of travel
provides the most accurate guide for
comparison for the reason that where
a death is involved there is little pos-
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TABLE III-ACCIDENTS INVOLVING TWO OR MOR E VEHICLES SHOWING COURSE BEING PURSUED
AND LANE WIDTH OF ROAOWAY.

NUMBER OF LANES
Ty~e of Accident Two Three Four Miscellaneous Total

by 1936 1936 1936 1936 1936
Course Being Pursued No. % % No. % % No. % % No. % % No. % %

Overtaking ____ . ________________ . 1,139 26.69 27.15 391 35.13 34.33 262 38.47 39.34- 17 24.64 27.88 1,809 29.51 29.39
Approac h i n9 _________________• .. 1,926 45.14 40.46 375 33.69 33.06 146 21.44 20.88 8 11.59 34.62 2,455 40.05 41.83
Paths Intersocti ng-

16.95 15.67(On same road) _______ . _______ 674 15.80 14.18 216 19.41 19.59 132 19.38 19.12 17 24.64 23.08 1,039
Paths Jntel'$ecting-

(Vehiel&s traveling different
12.79 11.70

roads) ______________________ .
496 11.62 11.15 126 11.32 11.2!l 135 19.83 17.36 27 39.13 10,58 784

U ndetermined______ • __________ ._ 32 0.75 1.06 6 0.45 1.73 6 0.88 3.30 3.84 43 0.70 1.41

TotaL_. ----------------.4,267 100 100 1,113 100 100 681 100 100 69 100 100 6,130 100 100

The total number of accidents on
the rural portion of the State high­
way system in 1937 for which re­
ports were received, was 8712, indi­
cating an increase of 13.6 per cent
over the 7665 reported in 1936. Con­
sidered alone, this might present a
discouraging picture, since the traffic
increase during the same period is
estimated to be only 6.7 per cent.
However, when we compare fatal ac­
cidents only for the two years, we
find the increase on rural State high­
ways to have been only 1.2 pel' cent,
in face Of a much larger percentage
increase in traffic.

Being certain that the record of
fatal accidents in both years is prac­
tically 100 per cent accurate, the !'lit.
nation then becomes ooe of en­
couragement j and instead of disap­
pointment over the increase in total
accidents of which we have record,
there is tJle satisfaction of knowing
we are acquiring a more complete
and comprelJensive - set of accident
f[jets. Through the increased number
of accurate reports, we can bettel' de­
termine how to lessen the number of
accidents that are occurring. And
that of course is what we want to do.

As the records of accidents accu­
mulate and the.il' various character-

lstLCS are segregated into definite
groups and combillatlons, the patterns
become more and more fixed and.
dearcut. Here, too, situations which
on casual thought appear discouraging,
nre in fact cause for encouragement.

Persistent percentages, almost iden­
tical in every period aTlftlyzed, of va­
rious accident types do not mean that
nothing can be done about it. Just
the reverse, for if the patterns were
constantly changing the effort to re­
duce the hazards would simply lend
to bewilderment.

Constantly r e cur r i n g patterns
point directly to those things tha.t
require treatment. What that treat­
ment is to be, very likely is not im­
mediately apparent i but with the
problem definitely set up, a long step
has been taken toward its solution.

Some tables arc presented to show
a fcw of the major groups into which
the accidents reported as occurring
on the rural State highways may be
most easily reviewed. The compar­
able percentages for 1936 are also
shoW1\. The manner in which the two
so closely parallel each otlJer more
firmlv establishes the validity of the
patte'rus outlined. These sbo~' where
efforts must be concentrated.

SINGLE CAR TYPE

A prjmary division of all accidents
between those ill which a single motor
vehicle is involved and those where
more t.han one cal' must be considered,
is particularly desirable. In those
cases where a second vehicle was not
present to contribute either directly
or indireetly toward the accident, the
matter of traffic as the word is ordi­
narily used need not be taken into
account.

On the other hand, where two or
more cars are involved, the question
of traffic with all of its varied ele­
ments; becomes of paramount impor­
tance. Intelligent study of such acci­
dents can only be made when there is
also ava-ilable definite and detailed
trl)Jtic data.

Table I presents the accident pat­
tern covering these two general types
of accidents and reveals how fixed the
percentages appear to be. A third
categ'ory is shown, representing the
percentage of pedestrian accidents. In
the very large majority of instances,
pedestrian accidents involve only a
single motor vehicle.

Table II shows the breakdown of
the single-ear accidents into the prin­
cipal types reported. Here again one

(Continued on page 16)

TABLE IV-GENERAL GROUPING OF CAUSES REPORTED AS CONTRIBUTJNG TO
SINGLE-CAR AND TWO-OR-MORE-CAR ACCiDENTS

SINGLE CAR TWO OR MORE CARS TOTAL
No. of 1936 No.of 1936 No. of 1936

GROUP Times % of Per- Times % of Per- Times % of Per·
Re· Total cent- Re· Total cent- Re- Total cent·

ported Causes ages ported Causes ages ported Causes ages
Condition of Vehicle__________________ 4.02 12.03 12.94 458 4.81 6.20 860 6.68 &.14
Condition of Driver___________________ 891 2'6,88 24.87 1,697 17.82 21.94 2,588 20.11 22.78
Speed Excessive for Conditions _______ 8~ 24.78 22.2.5 1,286 13.50 12.83 2,114 16.43 15.53
Violotion of Right of Way_____________ 155 4.64 9.84 5.251 55.13 51.8& 5.,406 42.02 39.74Roadway _____________________________ 331 9.90 8.62 524 5.50 6.00 ass 6.65 6.76
Pedestrian Involved __________________ 542 16.22 16.95 19 0.20 0.32 561 4.36 5.10
Miscellaneous or U ndetermi ned _______ 193 5.77 4.53 290 3.04 0.91 483 3.76 1.95

Total ____________________________
3,342 100 100 9,525 100 100 12,867 100 100

Note, Total causes reported are i I'l excess of the total nLl mbe r of accidents because of the fact that in many eases mol''' than
one cause is reported as cOl'ltributi ng to the accident.
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HIGHWAY SOIL STUDIES
By THOMAS E. STANTON, Jr., Materials and Research Engineer

The following' article comprises the first part of a. paper prepared a.nd presented a.t a. recent meeting of the San Diego

County Engineers Association, The second part will appear in a later issue of this magazine.

THE study of sOlla is by no means
a new science, but method.s 01'
obtllining accurate information

regarding the bearing value and otheL'
factors affect.ing the suitability of the
various type soils fOl' I'oad and build­
ing foundations and highway sub·
grades and surfaces are of compara·
tively recent development.

The performance of soils depend"
upou the character and grading or
the constituents. To determine these
characteristics a large number of teat;
has been devised, only a limited
number of which, however, aloe cur­
rent routine practice at the Labora­
tory of the MateriaLs and Research
Department of the CaHfot'nia Division
of Highways.

Some of the more common soil test.s
are the determination of plastic limit,
liquid limit, centrifuge moisture
equivalellt, shrinkag-e limit, shrinkag~

ratio, unit weight, void cont.ent, mois­
tUTe content, grain size, minerai com­
position, con sol ida t ion, cohesive
strength, angle of internal friction
bearing va.1\le, and swell.

SIMPLE METHODS FOLLOWED

A complete description of the vari­
ous identification tests for subgrad(~

soils can be found in a "Report on
'Subgrade Soil Studies" by the U. S.
Bureau of Public Roads, "PubliC'
Roads," June to October, 1931.

Oonsolidation and shear tests arc
made bv California in connection witlt
major "foundation investigations for
structures and heavy fills. These de­
terminations are necessary to estimate
tIle probable extent an<1 rate' of settle­
ment of compressible soils and their
resistance to displacement. The
methods are also applicable to re­
search studies of subgrade and em­
bankment soils, but the test proced­
ures are not at present sufficiently
simplified to be practical for testing
thousands of samples yearly,

Due to the large number of soil
samples to be tested, our routine
methods must be as simple and eco­
nomical as possible and still furnish

BfAfUNC VALUE TESTS
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sufficient information to properly
evaluate subgrade, embankment, and
base materials in relation to their
probable roadway performance.

We usually test for £eld moisture
equivalent, lineal shrinkage, cement­
ing value, bearing value, swell and
relative compaction.

Ohemical tests are also made to
detect the presence of injurious salts
stLch as some of the alkalies.

Pield moisture equivalent and
lineal shrinkage tests assist in identi­
fying soils and estimating probable
reduction in volume on drying. These
tests ar~ useful as simple field deter­
minations for detecting poor mate­
rials. Soils showing a lineal shrink­
age value of more than 5 per cent
usuaHy consist of heavy clay or adobe,
unsuitable for use in the upper por­
tion of embankments or subgrade.
Clays having shrinkage values of 3
pel' cent to 5 per cent may be of a
\l8ndy or silty nature requiring a sub·
base reinforcement of normal thick­
ness under the pavement surface.

Cementing value tests determine
the degree to which a material will

bind and compact under waterinl' and
rollin~.

The bearing value and swell tests
are for the purpose of determining thl'
two most important subgrade proper­
ties affecting pavement service, name­
ly, the resistance to displacement
under moist to wet conditions and th~

volume increase and uplift resulting
from absorption of moisture subse­
quent to construction,

The favorable correlation between
test data and field service is one of the
principal reaSOns for the continut'd
use of these tests in lieu of practice
which ill based largely on analyses 0.£
the minus 40-mesh particles. We pre­
fer methods that tend to directly
measure the basic physical proper·
ties of the combined material as used
in the work.

Our bearing value and swell tests a'3
adopted in 1930 are suitable for test­
ing both base and snbgrade material"
including all of the coarse sand and
rock particles up to 1 inch in size.
With portable equipment, the tests
can also be made locaUy in the field
or in district laboratories, if desired.

Test results indicate that clay~,

adobes, and other adverse soils usually
have a good supporting value when in
a thoronghly compacted and relativ~­

ly dry state. This ideal condition,
howevQr, does not maintain over a
period of years. Such material usu­
allY absorbs sufficient moisture from
rai-nfall, ground water, or by capil­
larity, to cause expansion and as u
consequence of the increase in water
content, the soil often reaches a state
of compaction and wetness compar­
able with the soaked specimens in om
standard bearing value test.

MINIMUM" BEARING VALUE

}, -net bearing value requi remcnt o£
(l Not less than eighty (80) per cent"
of standard for unt.reated crushed
rock Hurfacing and crusher run base
is included ill the Standard Specifica­
tions. Special provision requirement!'!
for pit run gravel base, imported
selected subbase material, and im-
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ported borrow are varied cOl1sidel'­
ably to fit project conditions and to
obtain the best material ecollomically
available. Por different projects,
however, the minimum net bearing
vahle m8Y be set within the following
ranges:
Pit run gravel basEls ;lnd sub·

bases 40% to 60%

Imported selected subbase
material 20% to 60%

Imported borrow 10% to 30%

or optimum moist.ure content .for soil8
and constructioll procedure under
which our embankments are now being
construct.ed to in excess of 90 per cent
of the greatest theoretical den,s.ity
with a given soil.

By optimum moisture in consolidat­
ing soils is meant that percentage oj'
moistme which is just ,'lufficient to
permi t of maximum consolidation
under standard construction practict',

Any excess o.f moisture above the op­
timum results in excess water void'!
and consequent lower density.

TIle first work along this line was
done by the California Division of
Highways ill 1929 when an extensive
series of tests was conducted from
'w'hich was developed field equipmellt
and methods of consolidating soil
samples to determine optimum mois­
tnre requirements before construation

Standard practice calls for the rl.'­
jection of nnsuitable soils, having low
bearing value and high swell charac­
teristics, in the top layers of roadway
embankments and subgrades. It is
frequently impracticable and uneco­
nomical, however, to avoid using poor
matel;als in the constwctiou of th~

main body of embankments a.nd tJli:.;
fact combined with necessity fOT se­
curing the gl'eatest practicable con­
solidation of the embankment as con­
structed was the occasion of sLudie<;
started by this department in 1929
from which was developed the theory

TYPICAL RESULTS OF BEARING VALUE AND SWELL TESTS

Minimum SwellType of material bearing value centper cent per

Untreated surfacing-sll erushed _______________ 90 to 150 o to 1
Good crusher run base&--OO% or more crushed __ 80 to 120 o to 2
Good gravel basea--uncrushed __

---~-----------
40 to 80 o to 2

Good disintegrated
granite_____________________

30 to 60 o to 2
Pit run gravel-poorly graded ___________________ 10 to «l o to 3
S.ndy-elay mixture-well graded. __ .___________ 15 to 40 o to 3
Clay-sandy ------------------------ ---------- 5 to 15 3 to 6
Heavy clay and adobe___

---------~-----------
1 to 5 6 to 20

California Highways and Public Works (JIltU 1938) [Thirteen]



and subsequently the relative com­
paction of the completed embankment.
This procedure and equipment was
adopted as standard in August, 1929,
and has been in use without substall­
tial change to the pl'escllt date.

About 1933 the engineers of the
burea.u of water works and supply of
the city of Los Angeles conducted a
,'3imilar study, the results of which
were described in a series of article.;;
by R. R. Proctor, field engineer of th:)
bureau, published in several issues of
Engineering News-Record, beginning
August 3], 19'33.

Proctor describes a field con"olida­
tion outfit somewhat differcnt from
the California Division of Highways
equipment but using similar consoli·
dation procedllre.

SOIL NEEDLE DESCRIBED

In addition to the consolidation
equipment, Pro c t 0,1' developed a
method of testing consolidation in
place by means of an instrument
known as the IIsoil-plasticity needle"
devised to measure soil plasticity in
terms of the pressure required to
force a rod with a slightly elllarge(l
bearing surface to pe~etrate the soil
at a rate of about! i.nch per second.
For convenience in hand operation
rods of various sizes, usually referred
to as needles, are Il.'Jed to keep the ap·
plied pressures between 5 and 100 lbs.
The pressures are e,,-pressed in poundfi
per square inch on the penetrating
area and are known as the plasticity-

Hydraulic jacks compression testing 9ssembl ias. A-For consol idating so; I
sample. B-For bearing test.

needl.e penetration resistances or th~

plasticity needle readings.
'fhe very excellent series of articles

by Proctor describe tIle application of
the roetllOd to the design and con­
struct ion of rolled earth dams an.d
further describe construction methods
of compacting soils so that tlley will
be sufficiently watertight and will not
become soft and unstable if complete­
ly saturated with water. lie point';
out that the effect of the moisture
content of a soil upon the density to
wllich it may be compacted is the most
impol'tant principle of soil compa'.~­

tiol1.
This department has never used the

penetration needl.e for control pur­
po~es primarily for tile reason that it
is not deemed practicable for thi~

purpose in the construction of high­
way embankments where tbcl"e is con­
siderable variation in g'l'adillg of tb~

fill material and considerable coarsf.
aggregate near the surface which will
vitally affect the results as deter­
mined by the penetration of the
llcedle.

(To be concluded next month.)

CARS ENTERING STATE
AVERAGE TWO A MINUTE

Entering the state i.n a steady
st.ream at an average rate of about
two cars each minute of. the year,
motol' tout'ists established new' records
for California during 1937, according
to official figures reaching t)le .Auto·
mobile Club of Southern California
touring bureau.

Final. tallies revealed that 946.434
passenger cars with 2,588,435 pas~en­
gers entered the state at the various
border station,> during 1937.
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State Using New Type of Double
Line on Crests of Grades

PASSING PERMITTED
IF YELLOW LINE IN

YOUR LANE

THIS is a roadside si~n motoristH
in California are beg'inning to
frequently ObSf'fVe as a result of

experiments by the State Division of
Highways to determine the best type
of double line to be used on California
highways to prevent passing on
grades. The Division has adopted the
use of a yellow line placed over one
line of the double white stripe.

The original marking at points of
limited visibility of sight distance on

pa.ssing the slow moymg vehide.~

ahead of them.

EXPERIMENTS MAD..

In passing such slow moving ve­
hicles on the descending grade, it was
necessary to cross over tlle double
white line, the 1>igns reading, "NO
PASSING OVER DOUBLE LINE."
In order to meet this situation and
follow the policy used in all signing,
that is, "to gh"e the correct informa­
tion at aU times with no signs to bluff
the motorist," the Division of l1igh­
ways began experiments to determine
the best method to quickly advise the
motorist that passing on down grade
or at the end of horizontal curves was
permitted.

The methods used elsewhere wel'e

to pass if it is safe to do so, but it
continues the use of the double line,
and if anJ" confusion exists as to
whether i.t is a double wbite line or a
white and yello,," line, and the motor­
i..,t does not pass, he will always be on
the safe side.

At those locations where the visibil­
ity is restricted and the passing might
be dangerous, the double white line
,,"ill continue to be used.

NEW SIGNS

On three lane highways, the double
striping at crests of grade to "ive one
Jane up two lane down, will continne
as it is now used.

Signs reading, "PASSING PER­
WIITTED IF YELLOW LINE IN
YOr!R LANE" will be positioned at

NO PASSING
OVER

DOUBLE LINE

PASSING
PERMITTED

IF YELLOW LINE
IN YOUR LANE

J ,CREST OF
___________________~l'_,'---1r GRADE --up GRADE l'

f>----H--7 YELLOW L1NE:- u - ----r-nl- uun €WHITE L1NE---- _u_ u u
_

-·--------------WHITE LINE 2 n __uu YELLOW L1NE 2 ----------l
I

UP GRAD£.-{~
"--r-- ---,

NO PASSING
OVER

DOUBLE LINE

two-lane pavements with the "NO
PASSING OVER DOUBLE LINE"
signs and corresponding white double
lines, restricted traffic to the use of
only one lane for the entire length of
the double stripe. The observance of
this double line was excellent. Moto:::­
ists recognized thHt it was placed on
these crests and horizontal curves,
where the visibility was limited, fo1'
their benefit. However, when they
had passed the crest, undel' lhe tertr!.s
of the Vehicle Code, if the way war-;
clear there was no reason why they
should not pass over the double line
and continue on the descending grade,

PASSING
PERMITTED

IF YELLOW LINE
IN YOUR LANE

studied and tried out. From the re­
sults of these experiments, the yellow
line was selected and is now being
placed over one line of the double
stripe, beginning at the crest of a
grade and continlling on the descend­
ing grade to the end of the double
line.

WHEN PASSING IS PERM[TTED

Signs are also bein" placed at the
point of beginning of the yellow line.
advising the motorist that passing is
permitted if the yellow line is in his
lane. This method of marking not
only gives the motorist the permission

the erest near the beginning of the
yellow line.

The Division of Highway!; appre­
ciates the observance given the warD­
ing- and regulatory signs by the mo­
torist, and will continue to correct
any wrong information 01' regulation
so .the motorist will be assured that all
signs mean just what they say.

"Hlilt !" c)·jed the YOllDg rookie on his first
sClltr~·-go. The major halted.

"Halt !" the rookie cried again.
'"I've halted," snapped the major. "Whll(

of it ?"
"Wen:' faltered the rookie, "itl the manual

it sa ys, '81l.Y halt three times. then shoot'!"
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(Continued (rom tlage 3)

SHASTA DAM BIDS OPENED

State Highway
Accidents in 1937

the completion of negotiations for ac­
quisition of necessary water rights
and rights of way. It is possible that
1938 will also see the beginning of
construction work on one or more of
these other units. The general plans
have been prepared and approved for
Friant Dam; and final locations have
been made covering a considerable
length of the canals so that the work
could be advertised fOl' bids soon after
right of way and water right matters
are disposed of satisfactorily.

(CO!'ltlnue<1 [rom page 11)

sees how little is the change in per­
cent.ages of total between the two
yeanL

SlMILAR1TY APPARBNT

Tn Table III we have given not
only the major types of two-or-more­
car accidents as represented by the
course of the vehicles but have also
shown the apparent influence of the
various lane ",idths upon the accident
pattern. A glance at this table brings
ont the remarkable similarity which
exists between 1937 and 1936, not
alone for tIle total bl.lt. for each sepa­
rat.e lane-width type.

The first three tahles dea.l with ac­
cident. types. In 'Pable IV are shown
the' I general cause gt'oups," being a
compilation of all causes reported as
having been contributing inftuences in
the occnrrence of all the various types
of accidents. No claim is to be made
tllat all causes are in every case re­
ported. Many may be sO obscure as
to e.scape attention of even skilled in­
velitigatox·s. But all evident causes
are taken into account and the impor­
tance of each individual cause may to
a l~ r~e degree be determined by the
frNll1elH'y of its appearance over a
period of time. The general gTOUpS
listed in this table reveal t.he I;ame
tendE'ncy to follow a fixed pattel')) as
that shown in the ca"e of accident
types.

While no attempt. hilS been made in
t.his presentation to prescribe the vari­
ous remedies necessary, it is thought
that by demonstrating factually just
wha.t the accident patterns are on our
\'Ura1 State h ig-hways, all intel'ftsted
gronps can more intelligently co­
operate ill their efforts to lessen the
hazal'd" that confront aU of us.

be started in August, Thus, nearly
20 yea.rs Biter the possibility of a.
storage reservoir at the Shasta. site
was origina,lly cl>neeived, work
should be actively underway to
transform a dream into a. rea.lity.

COKSTRUCTION ON CONTRA COSTA

CONDUC'!'

The first actual construction on the
Central Valley Project got under way
in October, 1937, when work was
started on the initial four-mile sec­
hon of the Contra Cost.a Conduit.
This initial section is now' neady 80
pel' cent completed. It is an open
unlined earth canal extending from
the intake at the westerly end of Rock
Slough to the first pumping lift near
Oakley, with four reinforced concrete
s.iphol1s to carry the wa.ter under
highways and drains.

Bids were opened 011 May 20, 1938,
fOl" an additional eight-mile section
of this conduit which will consist
chiefly of an open cOllcrete-lined
eanal, but also one tunnel 1360 feet
in length and numerous structures.
Seventeen bids were l'E'ceived, the
lowest of which was submitted by
Pearsoll, Mhmis and fifood"v and 'Ver­
ner and 'Webb of Los Angeles, at
$340.992. These bids are now being
studied and it is anticip8ted tha t an
award will be made shortly.

PROCitESS ON RE1-CA1NI>ER 01" PROJEC')'

Start of construction on tbe l"emain­
ing units of the Central Valley Proj­
ect including Friant Dam. t.he Ma­
GIera and Friant-Kern canals and the
San .Joaquin Pumping System, awaits

h- .__~...~.~--.:r

Construction view of Contra Cost ... Conduit showing syphon under county road
and earth canal east of Oakley.

present river level. PreliminalJ' sur­
\eys llave been made for the reloca­
tion of the State hjghwa~r (U. S.
R.oute 99) and plaT!s are being pre­
pared by the State Division oE High­
ways.

Preparations are well advflneed for
starting work on Shasta. Dam. Cor;­
struchon under cont racts let last year
is nearing completion on a govern­
ment camp sitWlted about 2 miles
southeasterly of the dam site. This
will house the government's forc')s
engaged on the dam and related
works. Independent camp facilities
will be built bv tile contractor at a
location yet to be selected.

In order to expedite the construc­
tion work at the dam prior to tll"
completion of the permanent railroad
l'elocation to replace the present line
along the Sacramento River Canyon
paSSIng tbl'ougll the dam site. a tun­
nel will be constl'l1cted abont 1600
feet long around the right or westerly
ilbutment of the dam to temporal'ily
b:v-pass the railroad. A contract fOl'
this by-pass tnnnel was IIwarded to
the Colonial Construction Company
of Spokane. Washington, on May 11,
E138. Work thereon is expected to
begin S}lOrtlv and to be completed for
l'ailwav traffic earlv in 1939. In the
weantfme, pt'epara'tions for starting
work on the permanent railroad re­
location are progressing.

Com.missioner of Reclamation John
C, Page has a.nnounced tha.t, barring
unforeseen difficulties in making a.n
award, work on the dam proper can

[SixteenJ (June 1938) California Highways and Public Works



Cities Get $7,790,000 Gas Tax
for Year Ending June 30, 1938

By L. V. CAMPBELL, Engineer of City and Cooperative Projects

GASOLiNE tax: allocations for expenditure within the cit.it's of California for the .fiscal year ending June 30, 1938,
will appl'oximate $7,790,000. For gtreets of major importance the apportionment represents the net amount
of 14c per gallon tax, which amounts to $3,896,814.22. ~>\.n equal amount was apportioned for eIpenditure

upon state hi~hway routes within cities.
These gasoline tax allocations to cities result fi'om legislation })assed in the 1933 and 1935 session of the state

legislature. The State Highway Department's fiscal ~'ear ends on June 30. but since the April quarterly ai~portionment

is the last apportionment to be made before that date, the revenue for the fiscal year can be determined upon receipt
of the April apport,ionmt'nt.

~'he fiscal year figures below represent the quarters or July, ]937) October, 1937, January, 1938, and April, 1938.
In accordance with a ruling of th~ Department of Finance, revenue is considered to fall witllin the fiscal year in which
it is paid into the State Highway Fund and becomes available for expenditure by the Division of Highways.

The July apportionment, while considered as coming within the next fiscal year, actually represents collec­
tions of the gasoline tax paid into the State Treasury during the months of April, May and June. As the money is
not apportioned by the State Controller until J"uly, at which time it becomes available for expenditure, it is cOllsid-
t>l'ed as rt>venue of the next fiscal year. .

Tllere follows here the final apportionment for each city in California for the fiscal year 1938 and a revised
e,:>timate for the fisc"l year 1939.

District I District II-Continued

District II

California Highways and Public Works (JUJU 1931)

Lassen
Susanville ------- .... _---- $1,231.06 $1,260 $2,490

Modoc
Alturas ---- ... _---_ ..... _- .. $2,119.46 $2,170 $4,290

Shasta
Redding ---- ._- ------- $3,796.51 $3,890 $7,690

Siskiyou
Dorris ------ ~----- -- $6.9o.n $700 $1,390
Dunsmuir ------- .. _----- 2,366.01 2,4.20 4,790

District III

Biennium
Ending
19!17-!l9

$6.90
550
930

1,920
550

4,0'k'l

$7,339.88 $7,510 $14,880

$1,248.28 $1,280 $2,520
3,188..24 3,270 6,450

172.24 170 340

$4,608.76 $4,720 $9,310

$19,095.66 $19,550 $38,640

$419.72 $430 $850
7,218.81 7,400 14,620
1,759.57 1,800 3,580
3,352.33 3,430 6,790

$12,748,43 $13,060 $25,820

$1,918.21 $1,g60 $3,880
787.76 800 1,590

$2,705.97 $2,760 $5,470

[Seventeen]

STREETS OF
MAJOR STATE

IMPOF\TANCE HIGHWAYS
Fiscal FisGal
Year Year

Ending Ending
June 30, 1938 June SO, 1939

$343.57 $350
273.78 280
469.61 470
938.93 980
271.96 278

1,995..25 2,040

Totals

Totals

CITY AND COUNTY
Etnll. _
Fort Jones _
Montague _
Mt, Shasta • _
Tulehake _
Yreka _

Butte
Biggs _
Chico _
Gridley ._
Oroville _

Totals __ . __ • _

Tehama
Corning __, _

Red Bluff _
Tehama _

Tolals District IL _

Totala _

Colusa
Colusa _
W illia...... • • __

STREETS OF
MAJOR STATE

IMPORTANCE. HIGHWAYS
FlsGal Fiscal
Year Year eiennium

Ending E.ndlng Ending
June SO, 1938 June SO, 1939 1937.39

$1,559.21 $1,590 $3,160

$1,549.25 $1,580 ~,130

503.11 610 MfO
14,279.53 14,650 28,930

805.90 820 1,730
1,123.18 1,160 2,270

97.01 90 190

$18,357.98 $18,800 $37,260

$1,194.80 $1,220 $2,420

$2,739.51 $2,810 $5,550
349.02 350 700

2,831.97 2,900 5,730
1,290.89 1,320 2,610

$7,211.39 $7,380 if,14,690

$28,323.38 $28,990 ~7,420

Totals _

Total s _

Lake
Lakeport • __

Mendocino
For-t Bragg _
Point Arena _
Ukiah _
Wi flits _

CITY AND COUNTY

Del Norte
Crescent City _

Hu .....boldt
Arcata _
IUue Lake _
Eureka _

Fern.ale • _
Fortuna " _
Trinidad _

Tota16 District 1 _



Gasoline Tax Apportionments to Cities 1

$910
1,880
5,370
2,270
7,640
2,480
8,540

14,730
6,730

$90,190

$50,560

$1,830
11,820

2,900

$1,890
4,210

16,14<l

$16,550

$2,430
2,110
1,830

24,370
15,490
8,470

670
4,130

16,460
6.630
2,070

24,710
11,370

$890
6,430
6,810
1,660
6,070

25,410
113,910

11,570
6,680

$26,430
15,870

$42,300

$115,740

$177,230

Biennium
Ending
1937·39
$7,100

710
14,030

1,430
17,650
37,080

1.860

$1,165,180

$460
950

2,72D
1,150
3,870
1,260
4,3.20
7.460
3,410

$1,230
1.060

920
12,340
7,840
1,760

340
2,090
8,330
3,350
1,050

12,510
5,780

$700
2, 180
7,860

$350
3,250
2,940

840
3,070

12,860
57,690

5,880
2,870

$45,900

$25,600

$930
5,980
1,470

----
$8,380

$58,570

$89,730

$13,380
8,030

$21,410

$590,090

$44,281.54

$453..27
930.99

2.651..67
1,125.00
3,774.76
1,228.34
4,215.33
7,272.12
3,324..21

$24,975.59

$688.05
2,081.36
7,474.28

$906.51
5,835..28
1,434.13

$8,175.92

$345.37
3,174.63
2,871.87

823.12
2,998.78

12,541.73
66,224.33

5,712.91
2,804.79

$87,497..63

$1,200.23
1,041.60

905.61
12,029.54
7,646.61
1,714..24

334.50
2.043.32
8,124-26
3,272.54
1,026.18

12,198.17
5,614.09

$67,150.79

$13.049.40
7,833..26

$20,882.66

$575,092.25

District IV- Continued
STREETS OF

MAJOR STATE
IMPORTANCE HIGHWAYS

Fiscal Fiscal
Year Year

Ending End.ing
June so, 1938 June 30. 1939

$3,508.24 $3,590
~.S6 360

6,670.85 7,360
707.99 720

8,711.67 8,930
18,301.78 18,770

919.21 94()

CITY AND COUNTY
EI Cerrito . _
Hercules _
Martinez _
Pinota _
Pittsburg _
Richmond _
W"lnut Creel< _

Totals _

Marin
Belvedere -- --
Corte Mader. _
Fairfax _
Larkspur -
Mill Valley _
Ross . _
San Anselmo _
San Rafael _
Sausalito _

Totals _

Napa
Calistoga _
Napa _
St. Helena _

Total6 _

San Francisco
San Francisco _

San Mateo
Atherton _
Bay Shore _
Belmont _
Burlingame _
Daly City _
HHlsborough _
Lawndale _
Menlo Park _
Redwood City _
San Bruno _
San Carlos _
San Matoo _
South San Francisco _

Totals _

Sante Clara
Alviso _
Gilroy _
Los Gatos _
Morgan Hill _
Mou ntain View _
Palo Alto _
San Jose _
Santt! Clara _
Sun nyvil \e _

Totals _

Santa Cruz
Santa Crull: _
Watsonv i lie _

Totals .. _

Sonoma
Cloverdale _
Healdsburg _
Petaluma _

$4,340

$2,190
3,710

$2,280
1.640

10,240

$6,620

$7,010
3,120

$4,880
1,670
3,840
1,320

11,800

$5,900

$1,530

$10,130

$3,860
172,190

$23,510

$10,580
870

$14,160

$176,040

$11,460

$284.970

$2,200

$1,110
1,880

$1,150
1130

5,180

$6,130

$3,660
1,580

$2,990

$2,470
840

1,940
670

6,970

$3,350

$7,160

$5,360
440

$11,890

$1,950
87,200

$89,150

$770

$5,800

$144,260

$2,140.74

$1,083.30
1,834.79

$1,900.98
84,986.46

$3,460.19
1,542.00

$5,002.19

$2,918.09

$3,268.01

$1,126.81
812.25

5,052..46

$6,991.62

$5,224.28
434.23

$2,412.27
826.75

1,898.26
656.31

5,824.39

$11,617.98

$86,887.44

$758.76

$5,658.51

$140,702.64

$31,758.20 $32,580 ~,34Q

7,768.00 7,970 15,730
74,433,63 76,370 150,800

2,117.64 2,170 4,290
6,013.07 5,140 10.150
2,827.43 2,900 5,720

257,509.42 264,220 521,730
8,400.57 8,680 17,140
1.121,37 1,150 2,270

10,384.21 10,650 21,030

$401,393.54 $411,830 $813,200

$4,080.60 ~4,190 $8,270
1,019.84 1,040 2,060

District III-Continued
STREETS OF

MAJOR STATE
IMPORTANCE HIGHWAYS

Fiscal Fiscal
Year Year 81ennium

Ending End.ing Ending
June 30, 1938 June 30,1939 1937·3.9'CITY AND COUNTY

EI Dorado
Placerville _

Glenn
Orland _
Willows _

Totals _

Nevada
Grass Valley _
Nevada City _

Totals ._

Placer
Auburn • _
Colfax _
Lincoln _
Rocklin _
Rosoville • _

Tota Is _

Sacramel1to
North Sacramento _
Sacramento _

Totals _

Totals _

Sierra
Loyalton • _

Sutter
Yuba City _

Yolo
Davis _
Winters _
Woodland _

Totala _

Yuba
Marysville _
Wheatland ___

Totals District 111

District IV
STReeTS OF

MAJOR STATE
IMPORTANCE HIGHWAYS

Fiscal Fiscal
Year Year BIennium

Ending ending Ending
CITY AND COUNTY June SO, 1938 June 30,1939 1937·'9
AlamedaAlameda _

Albany _
Berkeley _ _
Emeryv iIIe _
Hayward . _
Livermore _
Oakland __ _ _
Piedmont _
Pleasanton _
San Leandro _

Totals
Contra Costa

Antioch _ _
Concord _

[Eighteen] (J1I>U 1938) California Highways and Public Works



for Fiscal Year Ending June 30, 1938
District IV - Continued District VI-Continued

Totals District IV $1,241,820.97 $1,274,430 $2,516,230

B;ennium
Ending
1937·39
$2,560

$1,550
8,660

$271,900

$10,210

$5,450
4,930
7,120
9,740

11,400
13,330

$51,970

$18,700

$54,130
9,680
3,480
8,830

14,480
32,000
30,600
22,980

5,090
10,410
4,990
6,380
6,430

12,930
115,220

5,070
12,110
8,800

45,160
39,s4Q

5,250
261,850

2,278,550
13,450
3,410

12,470
20,000
10,090
11,760

140,260
38,210
17,160
13,890
13,400

6,850
68,220

6,520
5,380

36,eso
25,210
16,220
2,330
1,790

27,260

$3,483,6'k)

$9,470

$780
4,330

$26,300

$138,020

$2,760
2,490
3,600
4,930
5,770
6,750

$5,110

$.27,410
4,850
1,760
4,470
7,330

16,210.
15,490
11,640
2,580
5,270
2,520
3,230
3,250
6,550

58,350
2,560
6,130
4,460

22,870
19,920
2,860

132,620
1,153,940

6,810
1,750
6,310

10,120
. 5,110

5,950
71,020
19,350
8,690
7,030
6,780
3,460

34,550
3,300
2,720

18,260
12,770
8,210
1,180

920
13,800

$1,764,160

$9,242.00

$767.82.
4,228.92

$4,996.74

$2,690.56
2,434.02
3,515.49
4,807.29
5,626.77
6,584.08

$25,658.21

STREETS OF
MAJOR STATE

IMPORTANCE HIGHWAYS
Fiscal Fiscal
Yellr Year

Ending Ending
June 30, 1938 June 30, 1939

$1,268.22 $1,300

$26,717.03
4,728A1
1,719.67
4,358.56
7,147.02

15,799.78
15,104..47
11,346.03

2,514.69
5.139.08
2,464.84
3.153.79
3.175.54
6,386.54

56,871.57
2,502.91
5,979.42
4,347.68

.22,292.29
19,418.61
2,592.65

129,231.99
1,124,608.81

6,638.45
1,714.24
6,158.91
9,872.03
4,984.06
5,807.19

69,223.85
18,859.29
8,473.27
6,859.65
6,616.70
3,3lH.32

33,673.68
3,218.16
2,657.93

17,796.85
12,440.55

8,008.20
1,150.38

868.11
13,458.23

Los Angeles
Alhambra _
Arcadia _
Avalon _

A4 usa ------------------Bell _
Beverly Hills _
Burbank _
Compton _
Covina _
Culver City _
Claremont .. _
EI Monte _
EI Segundo _
Gardena _
Glendale _
Glendora _
Hawthorn" _
Hermosa Beach _
Huntington Park _
Jnglewood _
La Verne _
Long Beach _
Los An g8/es _
Ly nwood _
Manhattan Beach _
Maywood _
Monrovia •• _
Montebello _
Monterey Park _
Pasadena • __
PomonQ _
Redondo Beach _
San Fernando _
San Gabriel _
San Marino _
Santa Monica _
Sierra Madre _
Signal Hill _
Sou th Ga te _
South Pasadena _
Torrance _. _
Vernon _
West Covina _
W h ittlor _

District VII

Totals _

Totals _ $1,719,467.43

Totals . _

Madera
Chowc h ill a _
Madera _

CITY AND COUNTY
Lamoore _

Totals _

TulareDinuba _
Exeter _
Lindsay _

Porterville _
Tulare • _
Visalia _

Totals District VI.________ $133,778.66

~,310

$1,630
4,720

16,.200

$5,230
2,410

920
2,150

97,110
2,420
1,030
4,750
5,4'UJ

290
5,590

$5,220
61,730
12,960

$45,290

~4,150

2,720
16,780
10,200
19,210

1,090

$3,240
12,900

$6,900
1,410

$21,560

$47,780
4,830
1,960
1,44{)
6,320
1,350

$64,150

$63,680

$127.240

$79,910

$163,920

Bi~nnium

Ending
1937·39
$19,530

3,230
1,790

$22,920

$2,640
31,260

6,560

$1,640
6,530

$4,200

$820
2,390
7,690

$3,490
710

$2,650
1,220

470
1,080

49,180
1,220

520
2,400
2,750

150
2,880

$2,100
1,370
8,500
5,160
9,730

550

$24,190
2,440

990
1,170
3,200

680

$32,670

$10,900

$40,460

~82,970

$27,410

$64,470

~08.60

2,332.48
7,502,38

$1,602.74
6,371.04

$2,048.73
1,344.38
8,286.62
5,038.40
9,485.84

638.49

$2,584.51
1,192.98

458.70
1,061.55

47,933.27
1,198.43

611.28
2,346.99
2,689.64

147.76
2,762.16

$3,405.80
699.84

$4,105.64

$10,643.46

$2,579.06
30,470.93

6,397.33

$39,447.32

$80,938.83

$62,887.27

$23,583.17
2,385.97

970.89
266.96

3,120.26
667.19

$30,994.44

$26,742.41

STREETS OF
MAJOR STATE

IMPORTANCE HIGHWAYS
Fiscal Fisca I
Year Year

Ending End.iog
June 30-, 1938 June 30,1939

$9,641.78 $9,890
1,697.30 1,630

888.39 910

Tota Is .. • _. _____ $22,371.16

Fresno
Coal jnga _
Clovis •
Fi reba ugh _
Fowler _
Fresno . _
Kingsburg _
Pa r Ijer _
Reedley . _
Sal1ger _
San Joaquin _
Selma . _

Totals _

Kings
Corcora n • _
Hanford - - _

Totals _

Kern
Bakerefield • . _
Delano _
Maricopa _
Shafter _
Taft _
Tehachapi _

Monterey
Carmel . _
King City _
Monterey _ _
Pacific Grove _
Salinas _
Soledad _

District V

Totals _

District VI

CITY AND COUNTY
Santa Rosa _
Sebastopol _
Sonoma _

Totals _

San Luis Obispo
Arroyo Grande _
Paso Robles _
San Luis Obispo ._

Total$ • __

San Benito
Hollister _
Sa" Juan Bautista _ ___

Totals District V _

Totals _

Santa Barbara
Lompoc _
Santa Se rbara __ . _
Santa Maria _

California HighwaJ1s and Public Works (JIt ... 1918) (Nineteen)



District VII- Continued District X-Continued
STREETS OF

MAJOR STATE
IMPORTANCE HIGHWAYS

Fiscal Fiscal
Year Year 8ienniunl

Ending Ending Ending
June 30,1938 June 30, 1939 1937-39

Totals District VII $1,816,373.75

Totals District V 111_______ $121,443.15

$5,350
1,830
2,0'70
2,400
1,660
2,850

28,050

$1,800
25,470

2,330
3,870
1,660
1,470
7,860

$23,120

$5,330

1$13,360
2,960

88,090
7,030

~44,210

$111,440

$58.560

$19,170
11,560

2,850
15,490

3,220
3,560
2,710

$1.S70
4,770

$6,640

$44,450

$4,180

$240,990

$7,100
9,960
1,920
6,280
4,610

13,4{)0
6,450

278,610

$328,330

$393,530

l3iennium
Ending
1937-39
$1,700

1,860
1,470
3,440

12,970

$2,700

~,760

1,500
44,610
3,560

$2,700
930

1,050
1,210

840
1,440

14,210

$910
12,900

1,180
1,960

WI
74D

3,970

$11,700

~6,430

$22,380

$9,710
5,850
1,440
7,840
1,630
1,800
1,370

$29,640

$22,500

$3,350

$9<Ul
2,410

$2,110

$121,980

$3,590
5,~

970
a,l80
2,330
6,790
3,2M

141,100

$168,260

$199,250

$2,634.35

$889.31
12,566.94

1,150.38
1,914.58

820.40
727.93

3,876.28

$6,696.76
1,463.13

~,479.53

3,471.07

$2,065.06

$11,428.53

$2,640.70
906.52

1,02527
1,186.54

820.41
1,410.55

13,848.93

$21,839.02

$55,010.49

$21 ,945.82

$924.66
2,357.86

$3,282.52

$9,463.19
5,710.18
1,408.74
7,645.60
1,593.67
1,761.37
1,338.03

$28,920.78

STREETS OF
MAJOR STATE

IMPORTANCe: HIGHWAYS
FIscal Fiscal
Year Year

Ending Ending
June 30. 1933 June 30. 1939

$843.07 $860
921.03 940
727.93 740

1,699.74 1,74<l
6,406.48 6,570

$3,507.34
4,917.88

951.84­
3.101.21
2,278.10
6,618.52
3,185.52

137,512.05

$16Z,072A6

$194,275.76

CITY AND COUNTY
Dos Pa los • _
Gustine _
Livingston _
Los Banos _
Merced _

Totals _

Saoramento
Isleton _

San Joaqui nLod; _
Manteca _
Stockton _
Tracy _

Totals _

Solano
Benicia __ _ _
Dixon _
Fairfield • _
Rio Vista • _
Su isun ._ _ _
Vaoaville . _
Va!Iajo __ __ . _

To ta Is _

StanislausCeres _
Modesto _
Newman _
Oakdale _
Patterson _
Riverbank _
Turlock • _

Totals __ . _

TuolumneSonora _

Tota Is Distr ic t X__ ________ $119.010.77

Total s • _

RiversideBlythe _
Indio _

Imperial
Brawley _
Calexico _
Calipatria _
EI Centro • __
Holtville _
Imperial _
Westmorland _

Total s _

District XI

Totals • _

San Diego
Chula Viste _
Coronado _
EI Cajon _
Escondido _
l.a Mesa .. _
National City ... •
Oceanside - _
San Diego _

Totals District XI _

$5,310
2,690

11,540
13,680
21,310

$5,080
2,440

12.880
2,470
4,100
1,400

54,540
2,470

$310
3,680

620
1,860

$110

$5,720
14,710
6,770

24,940
26.030

3,010
71,750

8,650

$2,120

$6,470

$1,680

$1,680

$20,220
4,470

19,940
6,770
M30
4,170
4,040

14,810
2,940
1,220

56,690
2,120
1,700

$54,530

$85,aB0

$141,720

$160,580

$245,960

$3,679,890

~2,690

1,360
5,840
6,930

10,790

$10,240
2,260

10,100
3,430
1,840
2,110
2,040
7,500
1,490

620
28,200

1,070
8SO

$71,760

$3,260

$850

$50

$2,570
1,230
6,520
1,250
2,070

700
27,620

1,250

$850

$1,070

$150
1,860

310
9<W

$43,210

$2,900
7,450
2,920

12,630
13,180

1,620
36,330
4,380

$81,310

$124,520

$27,610

$1,863,630

$56.20

$831.28

$829.47

$155.01
1,817.57

310.94
918.31

$1,050.66

$3,201.83

$9,983.53
2,207.38
9,844.84
3,345.08
1,795.82
2,060.53
1,997.06
7,312.01
1,465.87

604.65
27,487.56

1,047.94
839.43

$69,981.70

'2,622.56
1,330.77
5,697.49
6,755.41

10,518.39

$26,924.62

$2,508.35
1,207.49
6,361.97
1,223.80
2,021U17

691.68
26,920.09

1,220.18

$42,109,63

$2,826.54
7,264.87
2,850.11

12,313..29
12,851.77

1,488.50
36,416.01

4,272.43

$79,283.52

Totals _

Riverside
Ban n ing • _
Beaumont . __
Corona -- --- - --_
Elsinore _
Hemet • _
Perris _
Riverside _
San Jaci"to __• _

Totals _ _

CITY ANO COUNTY
Orange

Anaheim _
Brea _
Fullerton _

Huntington Beach _
Laguna Seach _
La Habra _
Newport Seach _
Orange _
Placentia _
San Clemente _
Santa Ana _
Seal Beach __•. __ • _
Tustin _

Totals ._

Ventura
Fillmore _
Ojai . • _
Oxnard -
Santa Paula - _
Ventura __ --~ •

Totels _

San Bernardino
Chino • _
Colton _
Needles _
ontar io _
Redlands •
Rialto _
Sa" Bernardino _
Upland _

InyoBishop _

Amador
Amador City _
Jackson _
Plymouth _
Sutter Creek _

District VIII

District IX

District X

Totals _

Calaveras
Angels _

Mariposa
Hornitos _

Merced
Atwater _
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PROPERTI ES, 1NC.

Citizens National T~ust and Savings
BanK

736 South Hill St~~et

Los Angeles, California

Mr. S. V. CoMelyou,
Division of H ignways, District V II,
808 State Bu ildi ng,
Los Ang~les, C"lifo~nia.

Dear Mr. CoMelyou'
I presume tnat most of the letters you

receive regarding your work in the field
say little about the "effort to please" put
forth by your different field organizatianll.
However, I know of One instance wh~re

one of your departments certainly exerted
mOre than "the usual effort" to do a good
job for the public at large, the State,
county, and the owners of Wheeler's Hot
Springs, located seven miles from Ojai on
the Maricopa Highway, Ve1\tura CCU1\ty.

As you know, the winter floods played
havoc with the highway between Ojai and
Wheeler's Hot S p ri ngs, but yo u r effic ie nt
sLJperintenaent in charge of maintenance
a1\d his loyal and hard working organi·
~ation, immed iately after the flood "went
to work .... and I know they spared no per­
sonal effort and gave no thought to t"'~m­

selves phyS'lcally in getting the roadway
open, which resulted in moving the gate
beyond our entrance on Friday morning
the 8th instant, for whic'" The Citizens
National Trust and Sailings Bank, Prop·
ertic~l, Inc., and myself and entire organi·
zation thank you and your men, and I feel
that from the Governor down, including
every taxpayer in S'outhcrn California, we
have just cause to be proud of your de­
partment.

May the 0 pportun ity present itself when
we can show ou r appreciatio n in some
way.

Very truly yours,

JOHN SHERROD HARRIS,
Vice President.

UNIVERSITY OF ALASKA
COLLEGE, ALASKA

Mr. Earl Lee Kelly, Director,
Cal ifo rn ia Hi g hways and Put. Iic W orl<s,
P. O. Box 1499,
Sacramento, Calif.

Dear Sir:
Will you kindly place my name on your

mailing list in order that I may receive
copies of the official journal of the De­
partment of Public Works. I find the
articlea interesting and desire to usa the
material in OUr upper division civil engi-

nee ring courses along with various other
refersnces.

Yours very truly,

(Signed) WM. E. DUCKERING,
Dean of Faculty.

Ensenada, eaja ea lif., Mexico.

Earl Lee Kelly, Esq.,
Director of Public Works,
Sacramento, Calif.

Dear Sir:
I have had a chance to see th~ Califor­

nia Highways and Public Works Magazine
in the office o( our California repres~nta­

tive, Capt. A. F. Somellera.
If it is not asking too much, 1 would

greatly appreciate being put on your mail·
ing list. I sincerely believe your maga­
zine to be one of the most interesti ng pub·
lications and One that can teach a lot to
all of us highway builders.

My addreu is:
Ing. Arturo Carrill 0,

C01\st rud io n Eng inee r,
Federal Highways Bl.lreau,

E nse nada, Baja COl Ii forn ia.
Mexico.

Thanking you for your Kindness, I am
Faithfully yours,

(Signed) IN G. A RTU RO CA R RILLO,
Construction Engineer.

INTERSTATE TRANSIT LINES
Orn:lha, Nebraska

Mr. H. R. Judah,
Cal ifornia Highway Department,
Sacramento, California.

Oear Sir:
The rna ny times w"'en members of your

maintenance erews have r-endered such
able assistance to our drivers, make it a
real pleasure to write this letter.

The fi ne work being done by the H ig""
way Com mission in building better ..,i9h·
ways :lnd in keeping them in first class
condition is sincerely appreciated by this
Comp8ny. When you add to t.., is the
splendid feeling of good-will shown our
drivers by your rna intenance m'en, it
makes us want to exert ourselves to the
utmost to cooperate with you.

Kindly express to your men our sincere
appreciation for their courtesies.

If, at any ti me in t"'" future we may be
able to r~iprocate, please do not hesitate
to call on us.

Very truly yOU 1'$,

PATRICK F. PAYNE,
Director of Safety.

Hayfork, Calif., May 2, 1938.

Mr. F, W. Hnelwood,
Oistrict Engineer,
Oivision of Highways,
Redding, Calif.

Dear Mr. Haselwood'
I wish to take this oppodu/'lity to com­

pliment your organintion for the splendid
work you accomplished in the m ainte·
nanee and the keeping of the roads op~n

during the stormy winter just past.
Especially 8"ould the workers in the

mountain area5 b~ complimented for doing
a tireless and conscientious work without
rsgard for numbe~ of working hours or
fiercenes5 of storm. ¢ * ..

ParticLJlarly would I like to compliment
the efforts of a worker, in the Hayfork
district, 1I Mr. Archipinti. One night when
a slida hsd closed the road Mr. and Mrs.
Vern Hodges, our missionaries, were
stranded 20 miles from Hayfork. Mr.
Archipinti got up and went out there in
his own ear, carried their provisions
",crou the mucky slide and brought the
couple into Hayfork. The next morning
he retu~ned to the sl ide unusually early
and had a road bulldozed over the slide,
that communication might be maintained
without inconvenience. If Mr. Archipinti
W'lS not sue'" 6l conscientious wOl'ker, I
am sure that a slide of such proportions
and nature would have closed the road
and inconvenienced everyone for several
days,

I believe that SUe" work deserves com·
mendation, and again, I wis'" to thank you
for the unselfis" efforts of your organiza­
tion in behalf of public service.

Sincerely yours,

(Signed) HOWARO L. GRAY,
Field Director,

Philippisn Faith Mission,

May 24, 1938.
California Highways

a nd Public Works,
Sacramento, Cal if.

Dear Sir:
I would appreciate being placed upon

your mailing list (01' receiving "Califor­
/'Iia Highways and Public Works" maga­
~ine, In my work I try to develop good
citi~cnship in our boys and 9 iris and
to do this, endeavor to let them know
what their state is doing to improve the
well-beIng of its citizens. I feel that your
magazine has a contribution to make.

Very truly you~,

(Signed) NORRIS M. HARTLEY.

California Highways and Public Works (Julle 1938) [Twenty-oneE



Th ia drawing by Artist Carl N uese from an serial photograph shows the contemplated roadways tl1at will
Oakland Bay Bridge to the Goldan Gate International Exposition- In 1939.

World's Fair-Bay Bridge Highway
ONLY ]lighway access to the

1939 Golden Gate Interna­
tional El<.position will be via

the San Francisco-Oakland Bay
Bridge to Yerba Buena Island and
t.hence on a specially constructed six­
lane roadway to Treasure Tsland.
Passenger ferryboats will provide
other transportation facilities.

Exposition-bound motori~t8 from
Metropolitan Oakland will pass
through the Bay Bl·jdge tunnel on
Yerba Buena Island, turn right ann
proceed directly to Treasure Island.
They will pay a bridge toll at the
Toll Plaza at the Administr'ation
BuildIng entitling them to a return
trip from the W orId's Fair.

Rgturning from Treasure Island,
East Bay motorists will proceed
over a roadway which will eross
the Bay Bridge by means of a steel
overhead span directly in front of
the west portal of the lunnel. The
roadway curves around Yerba Buena

Island connecting with the brIdge on
the south side of the east portal of.
the tunnel.

TRE<i..SURE ISLAND TOLL PLAZA

Moto)·jsts from San Francisco will
reach Treasure Island by proeeeding
through the tunnel on Yerba Buena
Island and turning right over the
same roadway used by eastbound
motorists mentioned above. Bridge
tolls for San Francisco motO:l'ists
will be paid at a toll pluza con­
structed just south of tbe steel ovel'­
head span. This toll will entitle
motorists to a. return trip over the
bridge'- From the island toll gate,
t.he San Francisco motorists will pro­
eeed ol'er the overhead and down
an easy grade to Treasure Island.

Returning to San Francisco, fail'
visitors will proceed directly to the
Bay Bridge, turning right from the
Treasure Island roadway onto the
upper cleek of the span.

A lower deck connection is alBo
nnder eonstruction. This will be a
permanent three-Ia.ne highway' which
will tap the bridge O,D the north side
of the lower deck just west of the
tunnel. and will conDe~t with the
artery' from the upper deck.

COST IS $600,()()O

Traffic lights will be installed at
the lower deck connection, which
will afford the only left-hand turn
in the entire Bay Bridge highway
system. The lower deck ramp will
be used by trucks only dming the
fair, but will cany all traffie bound.
Tor the air port which will be estab­
lished on Treasure Island at the
close of the exposition.

Duly this section of the Wodd's
i"air-Bay Bridge highway and three
lanes of the six-lane highway be­
tween Treasure Island and the
bridge conneeting with it, will be of
permanent construction. All road-
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Conne~tion east of Verba Buena tunnel with World's Fair-Bay Bridge highway. San Franeis~o motorists having pusod through
tunnel, will turn right here and circle Island; those leaving Island, bound for East Bay points, will also turn right.

way connections with the upper deck
of the bridge will be removed when
the exposition is over.

The entire project is being COD­

structed at a cost of $600,000, part
of which is defrayed by .lunds pro­
vided in a PWA grant sponsored
by the exposition, alld part directlr

by the exposition. Lieutenant-Col­
onel J. A. Dorst, District Enginecr,
is directing construction 011 the proj.
ect fol' the United States Army,
while exposition participation is in
charge of William P. Day, Director
of Works for the fair.

The entire temporary roadway

system will have six lanes through­
out, with a total width of 64 feet.
The construction will involve a total
distance of 7600 linear feet, includ­
ing the five separated branches which
will serve the different traffic flows.

Included also in the total figure
(Continued on Page 28)

Over this steel overhead motorists will travel return ing from the Exposition to East Bay points via the Bay Bridge. Siln Francisco
motorists bound for the Fair will also use the overpass.



TOWNE'S PASS HIGHWAY INTO
DEATH VALLEY IMPROVED

By H. F. CATON, Associate Highway Engineer

Du R IN G the past winter a
second important improvement
has been accomplished on State

Highway 127, the western gateway to
Death Valley National Monument, by
the grading and surfacing of a section
of the Towne's Pass road which ex­
tends from the Panamint Sink across
the Panamint Mountains into the val­
ley near Stovepipe Wells. The im­
provement covers approximately 3.2
miles of the old toll road on entirely
new alignment near the summit of
the western slope of the Panamint
range. It was begun January 5, 1938,
and the road opened to traffic on May
10, ] 938. During construction the old
road was llSed as a detour carrying
traffic through without delay.

'l'he original road was constructed
in 19'26 by H. W. Eichbaum, a Death
Valley pioneer resident, under a fran­
chise granted him by the Board of
Supervisors of fnyo County. A toll
of $2 per car and 50 cents per passen­
ger was charged and the franchise was
to be in perpetuity unless the county
exercised an option to purchase.

MADE FREE HIGHWAY

Shortly after the inclusion of the
Death Valley routing in the State
highway system in 1933, negotiations
were begun by the California High­
way Commission for the purchase of

the road. The negotiations were
brought to a successful conclusion and
title vested in the State on December
22, 1934, at a cost of $25,000, making
it a free highway.

The toll road was approximately 31
miles in length and extended from the
mouth 0.£ Darwin Wash, across
Panamint Valley and over the Pana­
mint range. l'he first improvement
made by the iJivision of Highways
eliminated the tortuous Darwin
INash sector and was completed in
October, 1937.

The original alignment of the toll
road was very irregular, of no par­
ticular standards and with .'curves
having a radius as low as twenty feet
and gradients varying from 10 to 17
per cent. Much of the road was a
bladed trail along the gravel bed of
various washes and consequently sub­
ject to destruction at val'ious points
during and after heavy rain storms
that occur during summer periods in
that area.

THROU<HI NARROW CANYON

The first 1.4 miles of this l'ecent im­
provement traversed the southerly
side of a narrow desert canyon con­
sisting of solid and semisolid rock.
Drilling and blasting was required
through this section. Blasted mate­
rial was moved with a power shovel

t'

~ _'~-

·r .
~ --

8ud dump trucks and placed in the
embankments.

The next 1.5 miles consisted of
stony, sandy clay with scattered boul­
ders underlaid with a strata of caliche.
This'material was moved with scraper
equipment.

As this section of road is through a
cloudburst area, and the cost of in­
stalling cuJverts to accommodate all
drainage would be prohibitive, the
fills across the larger washes were
made permeable to allow the water to
pass through.

In the larger washes a l'elief pipe
was placed close to the top of the
fills. For flood protection or the fills,
selected rocky material was placed on
the stream side.

The central twenty-foot portion of
the roadbed was given a penetration
oil treatment consisting of approxi­
mately 0.75 gallon per square yard of
liquid asphalt, SC-2.

During the progress of the "",ork,
certain attachments were made and
itJstalled on two pieces of finishing
equipment. One attachment consist­
ed of cutting off one rooter tooth
and welding a shoe in its place.
When the rooter was being used to
rip out gutters, this shoe tended to
keep the rooter in a level position.

The second attachment was a
(Continued on page 28)

Two attachments that proved vary satisfactory were made and bolted on finishing equipment. At left, plates on gra<;!er to make
scraper. At right, shoe on rooter tooth used in rooting out gutters.
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Views of the newly realignod section of Towne's P"SS highway entrance to Death Valley National Monument. On the left,
views 1, 3 and 5 show conditions befoNl constructIon that compare with finished highway views 2. 4 and 6 On the right. Drilling
and blasting was required througl-l a good portion of tl-le job.
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Emergency Levee Repairs

Work has conti7111ed in mailing rcpllil1l to
levee!! in Glenn, Shasta, Butte Ilnd 'PehllDlSl
counties unller Execut\v(' Order No. E 177.
At this date approximately $85.000 has beclJ
expenlled.

It has been necessary to do further work
in protecting the river bnnk at Robinsoa
Bend on tlIe Feather River. Tbe work hll.s
been dOlle with timber and brush Dnd of an
inexpensive type. M()re permanent prole<>
tion tTl nst be installed la ter.

bank full stage, and the r.eepage has con­
tinued. Much damage has been done to
orchards and alfalfa, and plantinl:' of annual
crops has been prevented in many plllce~.

'l'he extent of tbe I()ss from this seepSl;C
condition will not be known for several
months.

I n ,order to alleviate this condition so far
as possible and, after a thorough investiga­
tion of alI f~ctorB related therem, this office
opened the Sacramento well' on the morning
of May 14, 1938. At that time lhe river
wag rising, but it was immediately reduced
about three feet, and since tbat time the
stage lit the SlleTamento gauge held between
22.0 and 23.0. It seems probable that tbe
stage will not go below 22.0 this month.

Relief La,bor Work

During this period from 65 to 80 relief
laborers have been employed in cleaning off
levees and in miscellaneous work. includinl(
clearing for construction on the Sacramento
River from Meridian to Butte Slough. con­
struction being done by the Califomill Debri$
Commission. About 25 men have been aVllil­
able from the SRA Camp No.7 in the Sulter
Basin, np to l.{ay 11th. when the camp was
closed.

Emergency Le1Jee Protecttofl.

Tn order to avert a levee break in the
Liberty Farms levee in tbe Lower Yolo By­
psss. tbis office undertook: emergency work
on May 17th. At this date no danger exists.
The cost of the work bas been approximately
$2,000 to date.

Emergency work is con fuming on the San
Joaquin River near tbe Banta Carbona In­
take and on .Reclamation District No. 17.

Flood Mea8urements atl·d Gages

The radio senders at the stations 80
equipped have been removed, ItS the equip­
mcnt is now needed on wliter distrihntion
\Vorlc. The automatic water stage recorderll
are in opcrs tion and !.be collection of /iood
data has been eo-ntinued.

FOR THE MONTH OF

May, 1938

OFFICIAL REPORT

CALIFORNIA COOPERATIVE
SNOW SURVEYS

FLOOD CONTROL AND
RECLAMATION

IRRIGATION DISTRICTS

EDWARD HYATTl Stale: Engin(ler

Durin~ Ihe tlrl<t week of May the final
schedltled suow surveys for this year were
m!lde at all I,ey snow counes. These S!lOW
su rve,Ys were made for the pu rpose of deter­
mining the amount of sn()w melting that had
tliken place in the mountains during the
precedillJ: montb Ilnd to serve as a check on
rhe previously published eslimates of st~l\m

~ow forecasl endy in A pri!.
The results of these surveys were incor­

porated in tbe n>glllar M.ay snow survey
bulletin (the final one to be issued this
season) released M~Y' 11th. A study ()f
these early Mny snow surveys. with due cou·
sideration of April tetnperolure and precipi­
tation cOndiriol1s, points to the conclusion
thH no modification of the forecasts issued
fl month eArJie~ is justified and it is believed
that tbese predicr.ed 3mounts of runoff will
be reAlized.

ced County; in lhe valleJo counties from Sac­
ramelllO sotlth to Merced ODd in the con~tl\l

counties from San Francisco south to San
Beuito Count.y.

Shafter-Wasco Irrigation District, recently
ol'l:'ani7.ed on the line of the Friant-Kern
Canol. is conducting water spreading experi­
IfJents H·is year with the surplus runoff from
Kern River. It is hoped by this means to
determine, before Central Valle~' Wllter
arrive~. where spreading basins can be lllaced
to best advantage to recharge the unde\'­
ground storage,

Oakdale Irrigation District. contemplates
conlltruclion of II stOrage reservoir at Beards­
le~' Flat on the Middle Fork of Stanislaus
River. Water filings have been made and
an application has been placed with the
Public Works Adminislr91ion for a grlLnt
and loan ir· tbe amount of $3.500,000 to
('any ilUt the project.

East Contra Costa In-igation District has
completed Ule installation of sit additional
druinage wells lind auxiliary ditches at lin
approximate C09t of $40,000.

J-1a·i'lten.allce of Sacramento Flood Control
Pro;ecl

During this period streams in the SacrA­
mento Valley have remained generally abo\'e

DIV I SION OF"

~~WATER RESOURCES
ijA.~ ,.;-...~:: :1:'

~
~~I;;";;;:;;li
_~ I.te:- •.·~

WATER RIGHTS

WORK was continued by the
Division of ,Vater Resol1J'ces,
representing the Water Proj­

ect A uthority of the State of Califor­
nia. on engineering studies in COll­

nection with t.he Central Valley Proj­
ect which al'e being carried on under
a cooperative work agreement witb
the U. S. Bureau of Reclamation.
'fhese studies have involved the ob­
taining of field data to be used in
connection with negotiat.ions for th:o'
acquisition of water rights of lands
along the San Joaquin River whicll
are now being served from that
stream. These investig'utions bave in­
cluded topographic, hydroJogjc, geo­
logic Rnd soil surveys and studies and
the preparation of reports and maps
covering tJlese data.

Studies have been continued of
matters affecting the disposal of water
and power made available by the
pt'oject including analyses of present·
ground water conditions and the re­
quirements of certain areas for addi·
t.ional supplies.

Negotlations have been canled on
witll public utility companies for the
relocations of their facilities affected
by thp, construction of cert.ain units of
the project.

S"perv;&iOf~ of Approprio.'t·ion of Water
Nineteen appl italions tQ approprinte were

r.eceived during Avril: 7 were denied, 18
were llppro\'ed, 5 permits were revoked and
::l licenses were issoed.

AmilnS- the permits issued were one to
M'I:\:well lrri~3tion District ror a diversion
of 70 c.ts. at the intake of tbe Glenn-Golusa
Canal for the irrigation of 2000 acres from
Sact'amento' River, and one t() Tanner Siongh
irrigation d.SSOcilition for the storage of
2£00 ane feet per annum on Willow Cre~ll

for thc irrigation of 8850 acres adjacent
thereto.

Because of the continued storms and un­
nsulII flood dllmage, field work started larer
than uSII01. However, projects were in­
spected during T.be month at the lower ele·
Ylltions frOID Amodor Connty soutb to Mer-
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Highway Bids and Awards
for the Month of MayI 1938

HUMBOLDT COUNTY-An existing
bridge lie rosE Yagel' Creek at Carlotta to Of<
rel;alrell and llpproacbes to be graded. Di,;­
h-iet I, Route 35, Seet,ion A. Uercer­
Fraser Co., Eureka, $22,070; .'\llJert H.
Siemer lIna John Cl!I'C3nO', San Anselmo.
$26,462; M. A. Jenkins, Sacramento, $Hl,­
888; A. Soda find Son. Oakland, $24.770;
F. J. Mauret" & Son, Inc., Eureka, $20:070;
Clnnde O. Woou. Stockton, $W.29'3. CO])­
tract "warded to E. E. Smith, Eureka,
$19,423.

LOS ANGELES COUNTY-Between
Philadelphia St.reec and Pllillt~l' A\'Emlle.
ahollt 1.(i, miles to be gl'llded and widened
Wilh Portla,nd cement conCTen, lind p.Jallt­
lDixed sul'facillg. District VII, Route 2,
f3eetion D. Vido KO"IIC-eYich, South Gate,
$:36777'; Uni [ed Conc:rete Pipe O:>rPQn~­
lion, Los An~les, $41,283; Matie-h Bros.,
Ellinore, $4.2,852,; W. E. Hall Co., Albam·
b,'a, ~4'l,8Ei8; C. .R. Butterfield-Kennedy Co.,
San Pedro, $4-0,72'1; L. A. Paviug Co.,
!Als Augekl'(, $37J.~V76; Bebek and Brkich,
Los Angeles, $4v,7oo; Griffith Co., Los
Angeles, :535,99>1; Oswnld Bros., Los
Ang~l~s, 37,910; J. m. H"ddoel" Ltd., PAS,I­
dena, $35,196. C'vntract Jlwarded to G~ol"l':e
R. Cunis Paviug Co.. Los Angeles, $34,-
413,50. '

LOS ANGELES OOUNTY-Between
Tunnel Sta.tion and Plaeerita C:1nj'''Il, about
i!l.7 miles to be' gl'llded and paved with
Portland etment c"()nerete .and plant-mixed
surlaC'ing and a reinior-cec! concre~ girder
bridge to be constructed. Distl'iC't VII,
Route 23. Sec.-tious L. A., H, I. Daley Cill'p..
~an Diego, $467,814; Matto Construction
Co., Clearwater, $401,020; United C().llCI't>te
Pipe Corp., Los Angeles, $438,954' W. K
Hall Co., Alharubra, $482,01ls; 'winston
~~s. Co,-, I_os Ange~g, $560,843; Claude
]0 lSbC1' C<r., Ltd., Los Angeles, $36S,027;
Sander-Pearson-Minni$ & Moody, Los An­
geles, $422,33-i: Gibbons and Reed, Bur­
bank, $431,038; J. E. Haddock, Ltd., Pasa­
dena, $420,878; Oswald Bros., Los Angeles,
$3!l5,741; Ralpb A. &11, Monrovia, $428,­
500. Cilntl'twt awarded to Griffith Co.,
Lo~ Angeles, $348,406.75.

MADERA. COUNTY-Between Mad~ra­
Friant Road and Kelshaw Corners, about
10.9 miles to be- graded and penetration oH
treatment ap]llie<l. Di~trict VI, Route 125,
Section B, O. Guy ]j'. Atkinson C<)., San
Francisco, $431,11ol.; United Ooncrete Pipe
Uorporation, Los Angeles, $448,2.28; Win­
sum Bros. Co., Los Angeles, $428,321; Ge,o.
K. Th(}mpson & Co., Los Angeles. $369,297;
Granfield, Farrar & Carlin, Sail Francisc-o,
$358,441: Olyde W. Wood, Los Angeles,
$391,4-32; Griffith Compa oy, Los Angeles.,
$371,634; G~rge Pollock Co., Sncrnmento.
$392,072; Ralph A. Bell. Monrovia, $414,­
037; Isbell Codnstruction Co., Reno, Nevllda.
$421,534. Contract awarded to Piombo
Bros. & Co.. SAn Frlfncisco, $329,779.

MARIN COUNTY-Between Ignacio and
San .Rabel, about 7.5 miles lo be graded,
sl\rflleed with PorUand Clmlent conerete,
asr,bnlt concrete' lind plant-mixed sudne­
inl,('. existing structl\res to he widened and
gl'llde separation structures to be c()n·
slructed. District IV, Route 1, Sections A,
S. Rr. Chas. L. Harney, San FMlncisc'(>,
$37!l,688; HlIUlllb.!ln 00., San Frllnciseo,
$885,002: Fredericksen and Westbrook,
}Awe-r Luke, $3&::>,594; Macco Constt-uctiou

Co., Clearwater, $42-2,6JIO; Union Paving
Co., S.m Francisco, $422.~tS3; Gl·antield.
I"lll'l'ar and Ca,rlin, Sail l'rllndsco. ~436,7l)1.

Contract llwanlE'u 10 A. G. Ullisch, San
l<'l·ilUdll(''C. $~:5{l'.7fi3.34.

MENDOCINO COUNTY - TwentY'one
miles- sOllth of Bal·ber... ilIe, a hddge 11Cl'e~S

BI-idt(es Creek, consisting of one 38·foot sll'el
beillu ~pan, fOil I' 19-[001 and one l[>.foot
limbe·r spans, all on <'Ouc",:ete footings and
timber bellt~ and tW(l lll<-foot timber ~ide
hill spans on concl'ete footings to he eou­
",tructed ao(l appr'Oaehe;-, to b" graded and
surfa~ with SCT'eened gl"llvd ~U1'f>lcing.

DistriCt T, Rout" 1, Sec'tion K. F. J,
Maurer and Son, Inc., IDnreka, $21,818;
Alhert H. Sienler & John Carelln0, San
Anselmo, $25,522; C. VI'. Caletti & Co., San
Rafael, $26-,165; Valley Construction Co.,
San Jose, $27,79S: J. W, Walke.., Be,rkelcy,
S2S,i4(); A. Soda Rnd Son, Oakland, $32,­
125; R. G. Olifford. Sall Francis......., $34,{)70;
Undel'g1'ound ~on~trudion Co., Oakland,
$38,160. Contract awar<lerl Claude C. Wood,
Stockton. $22,7VO,50.

ORANCE COUN'l'I-A bridge lIcross
Santa Ana River ftbuut f01l1" miles south oi
Yorba Linda to be repaired. District VII,
Route 170, Section 8. E. S. and N. S. John­
son, Pasadena, $15,268: V. R. Deanis Con­
!'trllction Co., San Diego,! $]5,685; E. G.
Perham, Los Angeles, $10,005.18; Dimmitt
and Taylor, Los Angeles, $17,081: Bye-rls
and Dunn, L>s Angeles, $15,949: R, H.
Bisbop, Long Bene-h, $18,869; G. O. Gatt;'"
L>s Angel~ $16,899; COlltracting Engi­
neers C<J..• .1;()S Angeles, $16.588; ·WeI'ller
and W,ebb. Los Angeles, $15,000; J. S.
Met~er and Son. Los Angeles, $16,9Sfi..
Contract aWlIrded to Oberg Bros., Los
Angeles, $H.H!}.

RIV£RSIDE COUNTY-Between wllSt
city limits of tndio lind Route- 64, ahoul
2.6 miles to- be grnded, paved with aspb8lt
ooncret.e and rMd-mix surface treatment
t.o be applied to Rhoulders and widened areas.
District XI, RQute 26, Section Ind., F.
v. R. Dennis Construction Co., San Di~go,

$00,600; Oswald Bms., Los Angeles, $]00,­
l)4S; "'. E. Hall Co., Alh8\f1brn, $107,547;
Uniled Concrete Pipe CQrp., Los Ang("l~,
$111,i:!59; Griffith Co., Los Angeles" $-100,­
225. Con trace awarded to R. E. Hazard
& Sons, San Diego, $94,270.

~AGRAMJ])NTO COUNTY-Betwctu Ben
Ali slDd U. S. Ai,. Depot, about 3.1 1Dile~
to be graded and ~tl.rt'aeed with crusher run
base and armot" coat au.d a reinforced ('(In­
cre-te bridge to be construcmd. District
nr, Route-Feeder road. Piazza and HlIll.t­
ley and ValleJ' Coni'otruction 00., Snu Jose,
!$.66,700: J, R. Reeves, Sacl"'imento, $66,80~;
lJnion Pnving ~., Siln Francisco', $66,844;
C1aude C. WOO<!, Stockton. $70,691; Parish
B\1)s., I,os Angeles, $75,782; J. A. Cosson,
Hsywllr(l. $7i,600. C'ontract Hwarued to, A.
Teichert. & SOll. Inc., S')Cl'srnento, $63,452.

SAORAMENO COUNTY-BI-idge acr'Oss
Three Mile Slough, 7.4 miles north of Contra
Costa Oounty line, to be r-ed~cked. District
X, Route 11, Section C. M. A. Jenkins,
Sacramento. $8,140; Bundesen & Lauritzen,
Pittsburg, $9,822; F. Kaus, Stockton. $11.­
038; W. O. Tait, In"., San Frtlncisro,
$11,317. Contract awarded to C. C. Gilder­
slee\'e, Berkeles, $6,(}14.91.

SAN BERNARDINO COUNTY-Be­
t.w~n New Avenut\ in Redlands and Crystlll

Sprill~, about 2.4 miles (0 be groded anil
p81'ed with POl·tland cement concrete. Dis­
tlict VIII, Route 26. Section Rid, B. A. S.
Vinnell 00" Albambra, $l()I,Ofr,5; George J.
}Joek Co.. Los Angeles, $l():1,V87; V. n.
Dennis Constl'uction Co" San Diego, $124,­
28S; Oswold Bros., Los Angeles, $92,287:
George R. Curtis Paving- Co., Los Angeles,
$29.967; C. O. S!)!lrks and .Mundo Eugi­
neering Co" Los Angeles. $]03,741; Daley
o"rp., :Stlln Diego, $93,987; Matle-h Brns"
EI~inore, $100.5~.j. Bilsic-b Bros., 'l'orrance,
$W,971: :T. E. naddock, Ltd., Pllslldena,
$94..171; Gdffith Co:' Los Angeles, $103.633;
DOIted ConC'l"e-t~ Plpe COl'J)., Los Angele~,
~lOO,8OS. Coutl'act aW8rded to Claude
FiEher Co., Ltd., Los Angeles, $89,929.fiO.

SAN JOAQUJN COUNTY-Reinforced
('oncrete slab bl;dge, four 2Q-foot ::l-ineh lind
two IS·foot 6-inch sllans on c:on(,\"ete pile
I)ellls Hcn'ss Littl~johns Greek, a\)(}ut 0-4
mi e east of Farmington, to be constructed.
Distl'lc:t :X, l'toute 75, S~C'tiou C. F'. Ka UE.
f)tocktOll, $9,877; Frnuzini & Fred€nburg,
~an Rafael, $9.5(j!',; Olaude C. Wood, Stock­
ton, $~..5S0; J. S..i\'Iet.zg~r & Son,. Los
Angeles, $10.i72. Cilntract awarded to
Nelson and W~Hace. E~calon, ~'9',067.50.

SlSKIYOU COUNTY-Between Cougal"
and Macdoel. about 24.1 mile;,. soU cemeut
base ro be- constructed and imported sur­
facing ll111tel'1al to be placed on vortions of
the pl'ctjeel and entire project surfaced with
road-IDlY surfacing. District II, Route 72.
Section B. Hanr~b&n Company, San Frllll­
cisco, $100<,5-77; Clifford A. Dunn, Klamath
IT'nlls, Oregon, $113,322; HaroJd Blake,
Portland, Oregon, $134.,13-5; J. A. CaSWll,
Hlly,wlir2J. §!t;),703; Claude G. Wood, Stock­
lon, $lw.567: Frederickaon & Weslbrook,
Lower Lal<e, $106,332. Contracc -IIwRrded to
Oil6eld Trucking Cil., Bakersfield, $9:'U79.78.

SOLANO C'OUNTY---One mile BOulhwest
of Cordell'l Underpass, about 0.2 mile to
be- graded lind surfaced witb plant-mhed
surfacing- and nndel'drains to be ('om~tructed.

District X, Route 7, Section H. Lee J.
Immel, Berkeley, $450,279; Guerin Bros.,
San FrandS('(), $47,848; Ghal>..L. Harney,
San Frenciseo, $73,3]7. Contract award~d

to J. L. Connor and Son!'., Montel-ey, $38,­
3OO.S0.

STANISLAUS COUNTY-Between ~ro­
desto and Salida, abont 5.8 miles to ue
graded, paved with Portland cement con­
crete lind aspblin conCT1lte Rno reinfor~d

e<>ncl'~te bridges to be- cons.tMlcled. District
X. Route 4, Section Mod., B. A Teichert
& Son, Inc., Sacramento, $240,464;; Louis
Biasotti & Son, Stockton, $195,398

i
' Union

Paving Co., Sen Frandsoo, $ 97 313 ;
Maceo Oto8truction Co., Clearwate-I', i190,­
839; Griffith Co., Los Angeles, $211,232;
Hanrahan Co., Sao Francisco, $211,9151;
United Concrete Pipe Corp., Los Angeles,
$218,470; Cbas L. Hal'Iley, San l!'rancisc().
$220.497. C"ntrad. awarde<I to Fredericksen
& Westbl'ook, Lower' Lake, $194,191.35.

TEHAMA COUN'l'Y-Ac Red Bluff,
about 0.5 mile to be graded and paved
~'ith Portland cement concrete and road­
mix Burfadng on <:I'usher run bafle to he
applied. Di8trict II, Route 3, Section D, 'R.
BI. J. F. Knapp. Oakland, $53,64.2: John­
ston Rook Co., 1M.. Stockton, $54,2315.
Contrlld awarded to N. M. Ball Sons. Berk­
eley, $41,625.

'£UIJARE COUNTY-Between Tulare
lind Visalia, fOlll' concrete bridges to be
widened. DiHM<:t VI, Route 132, Section
A. Franzini & Fredenburg, Stln Rafael,
$16,56-2; Vall-ey Conl;truetion Co., San Jose.
$17,518; John JUl'kovieb, Fresno, $14,812;
.T. S. Metzger & So'n, Los Angele~, .');18,500.
COlltrllct awardoo too Palo Alto Road ~Iate­
riels Co" Falo .Alto, $13,694.
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Highway Safety
Shows Increase

(Continued from page 9)

section just south of Baker"sfield
which was wldened to three lanes a
'year ago.

'I'he portion of U. S. 99 ill tbis
semi-arid region of California carrje~

an important volume of traffic be­
tween Southern California and the
San Joaqoin and Sacramento Vallcys
aac1 San Francisco Bay area. Much
of the large volume of truck traffic
is of the heaviest nature, consisting
of tanks and trailer units. trucks
and trailers. .

1'he following detailed traffic
count. taken at the junction of U. S.
99 and State Route 57 leading to
Marlcopa, is indicative of the vol­
ume, natnre, a.nd growth of traffic
during the past three year~:

Auto Truck<
Dale tal it. For. Bu.es LL H¥y. Td,. Total

1-13·35 ____2920 79 13 95 l89 !l4 3380
7·14-35 __ ••A001 105 15 171 221 120 4633
7-12-36 ____.4493 Z14 21 285 270 162 5445
7-11-37 ___.5149 237 30 238 294 356 6304

The original road was paved in
1916 with POl·t!and cement concrete
15 feet wide and 4 inches thick. III
1922, concrete borders 2.5 feel wide
were placed on each side of the
pavement and a se;cond story of
asphalt concrete 2~ inches thick
was laid over the 15-root pavement.
Because of the high crown ou which
the asphalt was laid, 2* incbes 10

7.5 feet. it tended to drain to the
edge a~d form l'ough tongues of
aspbalt on the concrete borders. In
1931 plant-mi.~ sm-facing six feet
wide was placed On each side be­
yond the borders ~and the earth
shoulders were oiled for a.n addi­
tional width of. six feet.

'fhe present new construction,
which will turn this section into the
longest single stretch or divided
highway on the State highway sys­
tem, is being performed under a
$461,000 contract with Griffith Com·
pany of Los Angeles. It is esti·
mated that the final cost of the work
will be approximately $500,000 and
that the road will be opened to
tl'af!iC about December 23, 1938.

Doctor; "I'm sorry, but I'll have to open
you up ll.gnin. r can't find my other rubber
glove."

Patient: "Don't be ~illy. Here's a doltar.
Go out aDd buy yourself anotuu pair."

~Twen ty-eigktJ

11" flrmortam
iEllarb IfhUnty manum
Ellard Whitney Carson, District

Right of Way Agent in District V
of the Division of Highways at San
Luis Obispo, passed away on May
14, 1938, after an illness of but three
days.

Mr. Carson was born September
2, 1877. at San Jose, California. He
received his early education in the
schools of that city and later pre·
pared himself for the profession of
mining ongi neering. H is first em·
ployment was in 1897 with the New
Almaden Mine, where he rose rap­
idly to the position of Assistant
Superintendent. From 1903 to 1922
he was manager and superintendent
of sever'" well known quicksilver
properties, notably the Ocea nic
Mine near Cambria. Ouri"g this
period he also made exami nations
of many properties in California,
Nevada and Arizona. He was a
member of the America n Institute
of Mining and Metallurgical Engi·
noers and retained "1'1 interest in
this field until his de"th.

Following the decline in mining
after the World War, Mr. Car$<)n
entered the real estate business in
Los Angeles and San Luis Obispo,
gaining the invaluable experience
that later wss to make him one of
the State's outstanding right of
way men.

The Divisio n of Highways em·
ployed Mr. Carso n as 0 iatriet
Right of Way Agent on May 13,
1927. 0 uring h is eleven years of
un b rO Ken aervice in that positi 0 n,
ho directod with cO nspicuous suc­
cesS the many difficult and complex
negotiations pecul iar to a sectio n
embracing old Spanish land grants,
rich oil lands and valuable citr'us
and vegetable farming acreage.

World's Fair Highway
Under Construction

(Continued from !lage 23)

are 536 feet of permanent steel
trestle (providing the lower deck
connection); 4600 feet 01 temporary
timber trestle; and 460 feet of tem­
porary steel bridge and trestle, some
of which comprises the overhead
span crossing tbe upper deck of the
Bay Bridge. There is an estimated
excavation of 155,000 cubic yards.

Except for special requirements,
the generaL project will be a stand­
ard Class A highway constructioll
with regard to banking (on curva­
tures), rnnoffs, and breaks of grade.
The maximum grade will be 6 pel'
cent and the minimum curvature a

Towne's Pass
Road Improved

(Continued from page 24)

plate 18 inches long bolted on each
eud of the moldboard of the blade
g-rader and at right angles to the
blade. TIllS was used as a scraper
and worked veL'Y satisfactorily during
nnishing operatiol1s. In the through
cuts, rocks were bladed to the center
of the road, and with this attachment
au the blade, were sCL"aped out of
the cuts and then bladed over tbe
611 slopes.

Since th.e completion by the State of
the Darwin Cnt-Off sector, eliminat­
ing the grade over Zinc Hill, the
travel using the TO'\vne's Pa;,;s en­
trnl1ce into Death Valley has more
than doubled the past year

Par the period January 1, 1937, to
April 30, 1937, 225» cars and 6413
people entered the valley. For the
same period in 1938, 4688 cars and
13,655 people entered, 01' an increase
of 107.8 per cent in the number of
cars and 112.7 pcr cent in the uumber
or people.

The heaviest traffic recorded entered
th1> valley Saturday, April 9, 1938.
On that day 262 cars und 845 people
were -recorded. At al1 oth1>r checking
stations into the valley there was 110

increasc in traffic over previous years.
The cost to the State of tb is latest

improvement was $33,589.81. The
Silva and Hill Construction Compan,V
was the contractor.

275-foot radius which is obtained Oll

one curve only.
. A 7-inch crushed rock base on

ground cuntacts. and an approximate
2·jnch base for the timber deck will
be provided for a three·qual'ter inch
black asphaltic surfacing. Th.e tim­
ber deck itself will comprise 3 x 4
and 3 x 8 timbers laid on edge.

Tbe permanent construcLio)]. is
designed for H-15 loading, and the
temporary sections for H·IO. Wheel
loads and impact.." conform with
State highway specifications. Steel­
work is designed accol'dillg to Bay
Brldge requirements, and timber
constnlction conforms with recom­
mendations of thc Structural Engi­
neers' Associations of California.

Parkiog facilities fol' 12,000 ears
are provided on Treasure Island. The
World's Fair-Bay Bridge Highway is
expected to be completed this summer<.
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