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Safery First Policy Dominates

California State Highway Construction

10% to 15% of Every Dollar for

Maintenance Also Used to Protect Traffic

By EDWARD J. NERON, Deputy Director of Public Works

ACH month during 1935 in the United

E States an average of 233 persons were

killed in motor vehicle accidents. In

the seven-year period, 1929-1935, approxi-

mately 225,000 aceidents involving motor vehi-

cles injured 306,000 persous and caused the
deaths of 17,599,

While the figures for the first three months
of 1936 were encouraging, showing a redue-
tion of eight per cent in fatalities compared
with 1935, that gain
had dropped to only
six per cent in April
when 2460 persons
were killed, 100 more
than in March.

This tragic toll is a
matter of grave con-
cern to the California
Department of Public
Works and all that
engineering skill can
aceoniplish to make
our State highways
safe for the motoring
public is being done
by the department
through the Division
of Highways.

Reecords show that
only a relatively
small percentage of
accidents in this State
can be directly attrib-
uted to road econdi-
tions, The average motorist can drive over
every mile of traversable State highway at
any time of day or night in perfect safety as
far as road conditions are concerned.

There are instances of course where reck-
less speeders take advantage of safer driving
conditions resulting from the straightening
and widening of highways to ‘‘step on the
gas’’ and add to the accident total. Only
edueation and law enforcement can remove
this dangerous human factor.

EDWARD J. NERON

As a governmental agency vitally inter-
ested in the problem of loss of life and prop-
erty damage from automobile accidents, it has
always been recognized as a paramount duty
of the Division of Highways, to contribute to
the universal safety by building and maintain-
ing safe roads.

It is estimated that from ten to fifteen cents
of every dollar expended for highway main-
tenance purposes is used directly to safe-
guard traffic and pe-
destrians. The De-
partment of Public
Works is determined
that State highway
eonstruetion and
maintenance shall be
of a standard to allow
motor wvehicle traffic

to move with the
greatest safety.
Each phase of high-

way work is con-
sidered from a safety
standpoint. Before a
road survey is under-
taken, the relative
safety features of the
road are determined.
The width, slopes of
cuts and fills, maxi-
mum rate of grade
and minimum rate of
curvature, minimum
sight distance, ete.,
are tentatively established., Particular atten-
tion is given to subgrade, uniformity and non-
skid quality of the surface du‘ing the stage
of construetion, as well as for the permanent
pavement.

Of the total amount each motorist pays
annually for license fee and gas tax, the sum
of $3.37 goes for maintenance of the State
highway system and of this 10 per cent goes
directly into safety work.

Minimum pavement width of our highways

(Continued on page 8)
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Governor Merriam Lays Cornerstone of
New Public Works Building in Capilal

night before had been sullen with a

threat of rain, (lovernor Frank F.
Merriam on Thursday afternoon, June 4th,
laid the cornerstone of the $750,000 Depart-
ment of Public Works Building that is being
constructed on the southwest corner of
Twelfth and N streets in Sacramento.

With scores of distinguished guests from
many sections of California seated on the
speakers’ platform and several hundred inter-
ested spectators in attendance, Earl Lee Kelly,
Director of Public Works, conducted impres-
sive ceremonies of dedication.

The fact that the new structure will be
erected without the cost of an extra cent fo
the taxpayers of the State was announced by
Governor Merriam, who told of the plan that
will enable the Department of Public Works
to own its own building outright in less
than five years without any legislative appro-
priation or necessity of any additional tax
monies.

' I NDER a cloudless summer sky that the

COST AMORTIZATION PLAN

The cdifice will be built with the depart-
ment’s own funds. It will be financed in part
from the sale of the department’s equity in
the present Public Works Building at Elev-
enth and P streets, and the remaining cost
will he amortized over a period of years by
means ol a rental charge which, including
operating expense, will be considerably less
than half the rental rate per square foot which
normally would apply on buildings of the
type of the new structure.

Dedication exercises, which began at 2.30
o’clock, were preceded by a concert rendered
by the Southern Pacific Club Band of San
Francisco. As chairman of the day, Director
Kelly introduced Rabbi Norman M. Goldburg,
who offered an invocation. Following raising
of the flag by members of Sacramento Troop
32, Boy Seouts of America, Hon. Arthur
Ferguson, mayor of Saeramento, was intro-
duced.

Mayor Ferguson said the eity of Sacra-
mento is deeply appreciative of the action of
the State administration in erecting a new
Department of Public Works Building and
a similar structure on the southeast corner of
Twelfth and N streets for the Department of
Motor Vehicles.

““‘This progressive step,”” he said, ‘‘has done
much to help relieve the unemployment situa-
tion in our eity. It has given an impetus to
building activities. Tt hrings the State gov-
ernment and the city of Sacramento closer
together. We are proud of our State Capitol
and hail with pleasure additions to it sueh
as this building and the sister structure that
will house the Department of Motor Vehicles.”’

George B, MeDougall, State Architect and
head of the Division of Architecture of the
Department of Public Works, briefly described
the design of the new building. He said the
strueture was planned so as to provide the
maximum facilities for the highly specialized
work perlormed by the various divisions of the
department and the greatest comfort for the
employees rather than to present an imposing
appearance. However, he added, the exterior
attractiveness of the building would not suffer.

In a few words, John Azevedo, the contrae-
tor whose low bid won him the contract for
the building, expressed his thanks for the
cooperation he is receiving from the Depart-
ment of Public Works and ifs agencies in the
work of construetion.

WILL SAVE STATE MONEY

As Director of Finance, Arlin E. Stock-
burger took a leading part in the conferences
between Governor Merriam and Director
Kelly, which followed the latter’s suggestion
that the Department of Public Works ereet
its own headquarters building. He worked
out the plan whereby the department will be
able to build a structure of its own and in the
doing save the State money.

Introduced by Director Kelly as ‘“‘Gov-
ernor Merriam’s administration banker,”’
Director Stockburger s.oke in a light vein
concerning the conferences that resulted in
the Governor’s decision to construet two new
buildings for the Department of Publie
‘Works and the Department of Motor Veheciles.

“When Earl Lee Kelly goes out after a thing
he usually gets it,” the Finance Director
said. “And so when he came to us with his
idea for this building we considered it,
found it sound, and he got what he was
after. This building will save the State
money and the erection of it and the Motor
Vehicle Building will enable the general
fund of the State to purchase the present

(Continued on page ¢)
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SCENES AT CORNERSTONE LAYING of Public Works Building in Sacramento. At top,
Governor Frank F. Merriam making an address from the speakers' stand. In center, part of crowd in
front of stand. Lower right, Governor Merriam and Director of Public Works Earl Lee Kelly holding
copper box filled with documents to be placed in cornerstone. Lower left, Governor Merriam and
Director Kelly spreading cement over the stone.
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Public Works Building and house there gov-
ernmental agencies that now are scattered
over Sacramento paying rents. It's a good
deal all around.”

LABOR LEADER COMPLIMENTS GOVERNOR

M. B. Kunz, secretary of the Sacramentc
Building Trades Couneil, paid compliments to
Governor Merriam and to the Department of
Public Works for what he termed their
“whole hearted cooperation with organized
labor on all eonstruetion projects undertaken
by the State.”’

‘“This undertaking,’’ he said, ‘‘has put men
to work in Sacramento. It has helped the
men of labor and their families. On this job,
as on all other jobs of the Department of
Public Works, there exists a spirit of mutual
cooperation between labor and the State that
is worthy of commendation. Sacramento will
benefit greatly by this new construction pro-
gram. 1 want to say that organized labor duly
appreciates the splendid cooperation extended
to labor by Governor Merriam and his admin-
istration.’’

In the introduction by Director Kelly of
Ray Ingels, Director of the Department of
Motor Vehicles, and the latter’s response, the
two officials exchanged pleasantries. Direc-
tor Kelly said he promised Ingels that if he
were invited to speak at the dedication of the
Motor Vehicle Department Building he, in
turn, would invite Ingels to say a few words
when the Public Works strueture corner-
stone was laid.

EXCHANGE OF COMPLIMENTS

Director Ingels said the most cordial rela-
tions always had existed between the two
departments and that only the imperative
need for more room which confronted both
agencies was scparating them.

In Washington on official business eon-
nected with the Central Valley Project, State
Engineer Edward Hyatt, Chief of the Divi-
sion of Water Resources, was represented by
J. J. Haley, Jr., Administrative Assistant,
who conveyed Hyatt’s regrets.

George T. McCoy, Assistant State Highway
Engineer, said he and his associates were par-
ticularly glad that a new Public Works Build-
ing was being erected. He said the Division
of Highways had outgrown its present offices

Labor Official Commends Governor

(Continued from page 2)

-

and that the highly technical and seientific
work its personnel had to perform made large
and more modern quarters absolutely neces-
sary.

‘yWhen we move into this new building,”’
he said, ““we will have the facilities we now
lack which will enable us to more efficiently
carry on the work we have to do.”

WARNS AGAINST DIVERSION

Introduced by Director Kelly as the man
who not only heads the great Division of
Highways, but is the Chief Engineer of the
San Franeisco-Oakland Bay Bridge, “The
largest bridge ever built by man,’’ State High-
way Engineer C. H. Purcell spoke briefly.

He said there were many present who could
remember back to the vears when the Divi-
sion of Highways occupied small offices in
Sacramento and was wrestling with the stu-
pendous problem of launching a State High-
way System. Through the years, he said, the
Division of Highways has kept pace with the
hichway transportation needs of California
and from time to time has had to increase its
office facilities.

““Once more we have outgrown our head-
quarters,”” he said, ‘““and must have more
space in which to carry on our work. This
work, the building of a greater highway sys-
tem and the maintenance of existing high-
ways are made possible by the gas tax funds.”’

““It is to be hoped that the gas tax funds
will remain intact always. Governor Mer-
riam has done much to prevent diversion of
these monies. We are going into our new
building with much work ahead and our gas
tax funds must be preserved for the pur-
poses for which the people intended them,
the construction and maintenance of high-
ways.”

FATHER OF CALIFORNIA HIGHWAYS

On the speaker’s platform was one man who
well remembered the early days of highway
planning in California to which Mr. Pureell
referred. He is Burton A. Towne of Lodi,
chairman of the first Californiz Highway
Commission created in 1911. Direetor Kelly
in introducing the many distinguished guests
on the platform referred to Mr. Towne as ‘‘the
father of California’s highways.”’

Speaking as chairman of the California
Highway Commission, Harry A. Hopkins said

(Continued on page 16)
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DIGNITY AND BEAUTY characterize the simple modern design of the new Public Works Building under
construction in Sacramento, a 4-story reinforced concrete structure with provision for a fifth story.

Drawing by A. W. Eichler

A

GROUND FLOOR PLAN shows a width of 226 feet 6 inches and depth of 146 feet, providing 26,200
square feet of floor space, and two light courts each 48 feet wide and 61 feet deep.
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Relocation Abolishes Danger Curves
and Shortens Redlands-Colton Route

By E. Q. SULLIVAN, District Engineer

LIMINATION of three right angle
E turns and two exceedingly dangerous
curves on the existing route between
Redlands in Riverside County and Colton in
San Bernardino County will be accomplished
by a realignment of a portion of the present
highway and provide a more direct route into
Colton. This improvement which will save
five-tenths of a mile in distance between the
two cities will be constructed by the Division
of Highways.

The project includes the building of an
easy, sweeping curve designed to do away with
a hazardous right turn at the south approach
to the Santa Ana River bridge which will

south, negotiated a dangerous turn to cross
the Santa Ana River bridge and another right
hand turn to continue on the route through
Colton. In the city of Colton two more right
hand turns ace involved in making connection
with the direct route to Lios Angeles.

Even were there no increase ir traffic on
this mew section, which will serve as a con-
necting link in the Los Angeles-Imperial Val-
ley lateral, the saving in operating expenses
of the 3700 ears and trucks which now travel
the route daily would more than justify the
cost of the improvement, estimated at about
$230,700.

It is figured that the yearly saving in gaso-

Map shows direct alignment of new Redlands-Colton project compared with existing route.

eontinue to be used by north and south bound
traffic via San Bernardino.

For years truck and passenger car block-
ades continually have occurred in the area
east of Colton due to excessively heavy truck
traffic between Imperial Valley and the great
wholesale markets of Tos Angeles, and the
flow of traffic over the three transcontinental
routes, U. S. 60, U. 8. 99 and U. S. 70 on
State Highway 26.

THROUGH TRAFFIC CONGESTED

This traffic has had to move slowly between
Redlands and Colton and hetween San Ber-
nardino and Colton and has been snarled up
because of sharp turns. Trucks have fol-
lowed a roundabout way east of Colton on
which they have traveled north, west and

line, oil and tires, due to the one-half mile
shortened distance, to the operators of the
3000 cars and 700 trucks that daily use the
route, will be approximately $23,000.

The accompanying sketch map shows the
existing and proposed routes and emphasizes
the long, sweeping curve that will provide a
safe approach to the Santa Ana bridge for
traffic from Redlauds to San Bernardino and
Colton.

The new project involves construction of
another bridge across the Santa Ana River
and two bridges across the two branches of
‘Warm Creek. The route crosses overflow land
and will be built up on an embankment.
Three lanes of pavement will be constructed
to meet the heavy traffic demands.

(Continued on page 18)




DANGEROUS CURVE at south end of San'a Ana River bridge east of Colton to be replaced by a
sweeping, easy curve as shown by dotted lines.

THROUGH CITY OF COLTON, the S:ate Highway follows | street, which has recently been widened
to provide four traffic lanes in addition to an ample strip for parallel parking.

ANOTHER SAFETY FEATURE of the Redlands-Colton relocation will be elimination of this sharp turn
at the north erd of Santa Ana River bridge, leaving a straight approach for traffic from San Bernardino.
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is twenty feet, two ten-foot traffic lanes. Min-
imum width of roadway is thirty-six feet to
provide an eight-foot shoulder on either side
so that the motorist may park his machine en-
tirely clear of the pavement, Maximum grade
is fixed at six per cent and minimum curva-
ture at 300-foot radius.

Rolling grades, with sharp vertical cutves
of the sort which hide the oncoming car are
eliminated. Curves of less than 2000-foot
radius are superelevated and the crown in
pavements is so slight as to be searcely per-
ceptible to a motorist.

Bridges are designed with a roadway four
feet wider than the pavement on either end so
there will be no tendeney for drivers to erowd
toward the eenter. Short vertical curves and
sharp curves at the foot of heavy grades are
avoided.

NUMEROUS SAFETY MEASURES

In reconstruction work a great deal is done
each year to make highways safer. Hori-
zontal curves are flattened and superelevated.,
Vertical curves are flattened. Shoulders are
widened. Railroad grade crossings are elim-
inated by separation or realignment. Guard
rails are installed where necessary.

Highway pavement is divided inte traffie
lanes by painted white stripes. Wide doubie
stripes and reflectorized signs warn drivers
against trying to pass on curves and grades
where sight distance is insufficient. ‘‘School
Slow”” signg are kept painted on pavement
near schools to protect children.

An extensive program of dust laying is car-
ried out. Sanding of roads is carried on in
fogey and frosty sections during periods of
danger. Reflector signs are also installed at
dangerous curves and intersections. Trees
along the highways arve inspected and over-
hanging limbs and decayed trees removed.
Bridges are coustantly inspected.

These are only a few of the things done by
the Department of Public Works through the
Division of Highways to contribute to the
program of publie safety.

The Department of Public Works desires to
cooperate in every way possible with all State
agencies, automobile associations and other
organizations interested in safety measures to
the end that the public may use its hichways
in safety.

Safely Exhibit at San Diego Enlarged

(Continued from page 1)

In line with this policy the department
has enlarged its highways exhibit in the State
Building at the California Pacific Interna-
tional Exposition in San Diego.

This exhibit graphically portrays the many
safety features employed in the construction,
maintenance and administration of the high-
way system. One seetion is devoted to a dis-
play of all types of road signs. An enlarged
traffic accident map of 1935 shows where all
serious and fatal accidents occurred on State
highways last year.

Photographs show conditions before and
after major correctional construction work.
One group of photographs shows certain sec-
tions of highways where the accident record
last year was highest and which is intended
to reveal that the wider and safer the road
the greater tendency there is for the user
to disregard the rudimentary rules of safety
and thereby increase accidents. This ex-
hibit is designed to call attention to the
fact that while Division of Highway engi-
neers provide safe and adequate roads it is
beyond human power to build fool proof
highways and that, therefore, intelligent use
of such highways is a paramount duty of
motorists.

Another exhibit is devoted to the highly
important work of striping highways into
two, three and four traffic lanes.

Photographs of safety construction show
the effect upon traffic in cities and on the
main arterials,

Double Traffic Line
s a Danger Signal

Omne of the most important danger warn-
ings on State highways is the orange colored
line painted in the center of the double white
stripes dividing traffic lanes on four-lane
pavements, curves and crests of grades.
Motorists are forbidden to cross these ines
and motor vehicle patrol officers are enfore-
ing this regulation.

Because orange is a color that has been
found to be not clearly distinguishable in
the glare of automobile headlights at night,
the Division of Highways gradually is elimi-
nating the orange stripe between the double
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white lines in favor
of black.

On four-lane high-
ways the double
line is continuous,
but on two-lane
roads it is used on
grade crests and
carves only, Where
it is in use, signs
warning motorists
that they are ap-
proaching the be-
ginning of the
double stripe are
placed at the right
side of the highway
400 feet from the
point where it
starts, These
gignz read: “No
Passing Over
Orange Line On
Crests of Grades.”
The word “Double”
will be substituted
for “Orange” on
these signs.

Requests have
been made to the
Division of High-
ways to paint the
double line on cer-
tain mountain
roads, but the divi-
sion is of the opin-
jon that it would
not be feasible to
do =0 owing to the
many successive grades
on such highways, which
would necessitate an al-
most continuous double N S :
line and defeat the pur- [ A e S ; e 8 X - ca
pose of this safety pre- S i ; = - Ry sl L :\z;rssm.]
caution, v e > & ) § ORANGE LINE |

[ 0% CRESTS OF GRADES
-

Courtesy duto Ciub of Southern Colijornia

—_—

DOUBLE LINE AND
WARNING SIGN

New style double
line sign is exhibited
by fair auto club em-
ployee decorated with
jewelry made of re-
flector buttons., Lower
pictures show one of
signs on which word
“Double” will be sub-
stituted for “Orange.”
These signs are placed
400 feet from begin-
ning of double lines
which will have black
instead of orange cen-
ters.
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Ten-Mile ITmprovement Under Way
on Indio to Palm Springs Highway

By W. L. McFADDEN, Assistant District Construction Engineer

IGH up on the east wall of the tower-

ing San Jacinto Peak in Riverside

County is a rock formation which

stands out with startling clearness as an angel

with outstretched wings poised for flight. The

image is especially clear to the travelers below

at the time of the day when the sun is sink-
ing behind the mountain range.

There are many legends concerning this
‘“Angel”” which has, for countless ages, looked
down upon the activities of man and nature.
It saw the formation and disappearance of the
great inland sea a short distance to the south;
the coming of De Anza, the first white man in

3 T

awarded a contract for the construction of
a highway between Indio aud a point ten
miles westerly.

The construetion is of major importance to
this loeality in that it serves an inecreasing
amount of traffic each year. This increase is
due to the growth of the date and citrus
industries in the North Coachella Valley, the
popularity of this route from the metropolitan
area to the desert resorts of the Coachella and
Imperial valleys, and the accessibility of the
high mountain recreational areas to the valley
residents during the hot summer season. A
large number of the visitors to the construe-
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that vicinity ; and now it is watching the for-
mation of a great agricultural center and the
recreational activities at Palm Springs.

Palm Springs has, in the last few years,
become a popular desert resort. It numbers
among its visitors many distinguished people,
some of whom soon cease to be visitors and
become winter residents after building beauti-
ful homes.

TEN-MTLE PROJECT
Tn order to improve the highway facilities
of the North Coachella Valley and its increas-
ingly important date industry together with
the communities of Indio and the desert resort
of Palm Springs, the Department of Publie
‘Works, through the Division of Highways, has

tion activities of the Metropolitan Water Dis-
trict also use this road.

The present road consists of a rather nar-
row oil snrfaced pavement, constructed a
number of years ago by Riverside County,
which has as its bad features some rather sharp
racding curves, poor sight distances, and in-
adequate drainage protection.

Work was started on the new highway in
February of this year and should be com-
pleted by early fall.

ESTIMATED COST $153,000

It is estimated that the new coustruction
will cost approximately $153,000, consisting,
in general, of eonstructing a graded roadbed
30 feet wide, treating the subgrade over a

(Continued on next page)
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INDIO-PALM SPRINGS REALIGNMENT. 1—The San Jacinto “Angel” as seen from the main

highway north of Palm Springs (Frashear Photo).

2-3—The new alignment eliminates several short,

dangerous curves. 4—New grade on left composed of local, sandy soil and detour on right in course
of construction. 5—Transportation conditions as they are at present in the date garden and orchard

districts on this section of highway.

width of 22 feet with liquid asphalt by the
roadmix method, and the surfacing of the
central 20 feet with oil treated material also
by the roadmix method. A timber bridge is
to be constructed together with other ade-
quate drainage structures to care for the oec-
casional extreme storms that occur in this
vieinity.

Many obstacles to the construction of a high
type highway are encountered through this
location. The new alignment traverses a ter-
rain which varies [rom a nearly ideal con-

struction material to a soft “‘floury’’ sand,
similar to that found in the Sand Hills in
lower Imperial Valley.

The principal coustruction obstacles are the
soft sandy sections over which a stable sub-
grade must be built to support the surfacing
properly. This sand-silt is so soft that the
contraetor’s equipment has had difficulty in
operating in these sections.

The soil conditions are such that mnearly
30 per cent of the total cost of the work is
being expended in providing for the proper

(Continued on page 12)
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New Alignment of
Indio to Palm Springs
Sector Under Way

(Continued from page 11)

stabilization and blanketing of this unsuit-
able material. Even after this means is
taken to correct the sandy condition, it will
be necessary that material brought in for
the embankment be oil treated before the
surfacing can be placed.

In proper sequence, the counstruction in-
volves the fol owing steps: IMirst—the embank-
ments are being constructed to approximate
erade with the local material, which, in most
cases, consists of the sand mentioned above.
Second—over this. embankment is spread a
blanket of imported material of a coarser com-
position. Liquid asphalt is then applied and
mixed with this imported material to form a
subgrade and mixing table for the road mix
surfaeing. Third—selected material of a still
higher type than the imported borrow is then
spread on the oiled subgrade, liquid asphalt
being applied to this; it is then road-mixed,
shaped and compacted to form an excellent
low cost pavement.

FURNISHING LOCAL EMPLOYMENT

The minimum radins curve on the new
highway will be 1500 feet and the minimum
sight distance, 1000 feet, which is a great
improvement over the road now in use.

The present work is furnishing employ-
ment for an average force of approximately 75
men, most of whom are employed from the
immediate vicinity of the work, with resulting
relief in the unemployment situation in the
community,

The work is under the direct smpervision
of E. B. Wallace, District Engineer of Dis-
trict X1, at San Diego, and E. E. Sorenson,
District Construction Engineer. E. [.. Evans
is resident engineer on the project.

Persons killed in accidents at highway railroad
grade crossings in 1935 totaled 1680, compared with
1554 in 1934. Persons injured in such accidents in
1935 totaled 4658, an increase of 358 compared with
the preceding year. The number of grade-crossing
accidents in 1935 was 3933, compared with 3728 in
1934. There were more grade-erossing fatalities in
1935 than in any year since 1931,

“Il's scandalous to charge us $10 for towing the
car only three or four miles,” protested the motorist's
wife,

“Never mind, dear,” replied hubby, “he’s earning it;
I've got my brakes on.”’—Answers.

Huge Steel Machine
Wraps Wire Around
Bay Bridge Cables

‘ ‘ fHILE the more spectacular construe-
tion work on the San Francisco-Oak-
land Bay Bridge has been attracting
nation-wide atiention, one of the most impor-
tant phases in the erection of the bridge has
been going quietly forward. This is the wire
wrapping of the main cables of this world’s
largest bridge.

Early in March of this year the first stage
of the wrapping was undertaken between Pier
W-1 and the San Francisco anchorage.

‘Wherever the cables approach the proximity
of the steel trusses, it is necessary to first
wrap the cables before continuing work on the
deck strueture. This is so because after the
creetion of rails and trusses it would not be
possible to get the huge wire wrapping
apparatus around the cables.

CARRIES THREE WIRE SPOOLS

This apparatus takes the form of a steel
ring five feet in diameter and is operated by
an electric motor at the top of the machine.
The ring carries three 18-inch spools of heavy
galvanized wire, each spool containing 500
pounds.

From these spools, operating somewhat
after the fashion of a large steel bobbin, the
wire is wound around the eable at the rate of
about 14 feet per hour. There is enough wire
in the three spools to wrap the cable between
gable bands, a distance of approximately 30

eet.

Before the wrapping is put in place a heavy
coat of red lead paste is applied to the cable.
Later the wrapping itself will be painted with
several coats, the final one of which will be
aluminum.

The wrapping wire differs from the cable
wire in that it is softer and easier to bend.

Approximately 1550 feet have been wrap-
ped to date on each cable, aceording to C. H.
Purcell, Chief Engineer, who is directing con-
struction of this 8-mile bridge,

“A bachelor has left his fortune to a woman who
refused him.”
“And then you say we men are not grateful.”
—Buen Humor, Madrid,

She—Woe really should get a new ecar this year.

IIe—What! When I'm still paying installments
on the car I sold in part payment for the ear I
traded for the ecar I've got now?
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CABLE WRAPPING on the San Francisco-Oakland Bay Bridge is done by means of a steel ring
5 feet in diameter operated by an electric motor on top of the machine., The ring carries three 18-
inch spools each containing 500 pounds of galvanized wire., The bottom picture shows the A-frame
anchorage atop the central anchorage pier for cables of the twin suspension bridges of the West Bay
crossing.
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New Conejo Grade Alignment Will
Reduce Forty-Nine Curves to Twelve

By R. C. MYERS, Assistant District Office Engineer

ITH work now 30 per ecent complete,

V\/ the reconstruection of Conejo Grade

in Ventura County is proceeding at
a satisfactory rate which should assure com-
pletion of the project by the end of the
present year.

Designed to thoroughly modernize this
tortuous length of highway which was orig-
inally located in 1912, the present project is
of the greatest importance in improving high-
way transportation conditions on the *‘Ven-
tura Boulevard’ ronte between Los Angeles
and Ventura.

Records of accidents compiled by the Cali-
fornia Highway Patrol indicate that the old

necessary to entirely relocate the highway
from Newbury Park to Conejo Creek. This
requires some extremely heavy grading near
the summit of the Conejo Range of mountains
but it has been possible to save 0.84 mile in
distance which in itself is of great economie
value, in addition to reducing the number of
curves-to 12, the total degrees of curvature
from 2067 to 373 and inereasing the minimum
radius of curvature to 1200 feet.

The new roadbed will be 46 feet wide as
compared to a 30-foot width of the old road-
bed. With such a sweeping reduction in
curvature and inerease in width of roadbed,
this grade will become as safe to drive as
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HEAVY BLACK LINE shows new alignme

Conejo Grade was the most dangerous stretch
of highway on this important route. The
reasonn for the large number of accidents is
apparent from a study of alignment condi-
tions and width of roadbed which, on such a
steep grade, tend to make driving conditions
dangerous.

ELEVEN CURVES TO MILE

There is a total of 49 curves on the old
route with radii of curvature ranging down
as low as 65 feet. The total curvature was
2067 degrees in the 5.6 miles of highway
which is being relocated and reconstructed.

In order to render this much meeded im-
provement thoroughly effeetive, it has been

_/NEWBURY FPA"
nt compared with old Conejo Grade Route.

i

other sections of Ventura Boulevard and the
tiresome affect of driving through sharp
curvature will be entirely eliminated.

PROVIDES GREATER SAFETY

Much attention has been given to provid-
ing as long sight distance as possible, the
minimum clear sight distance being 800 feet.
With unrestrieted view of this length, wide
oil treated shoulders and freedom from objee-
tionable curvature, driving conditions will be
as safe as present standards will permit.

The Department of Public Works has recog-
nized the importance of this projeet to the
extent of allocating more than one-half million
dollars for its construction. Orn the 46-foot
graded roadbed will be placed a 20-foot con-

(Continued on page 17)
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CONEJO GRADE REALIGNMENT—Left foreground, constructing base for big fill which will cover
old highway. Upper left, new cut.

CUTS BEING OPENED UP on new line which crosses old road in center at right angles.
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that amazing progress had been made in high-
way building sinee the year 1878, when the
office of State Engineer was created, and out
of which grew the old Burcau of Highways,
established by the Legislature in 1895. He
recalled that the members of the Bureau of
Highways had bought a span of horses and a
buckboard and had traveled from one end of
the State to the other, eovering 7000 miles, in
their first highway survey.

““Now we have 14,000 miles of paved State
highways and we have just begun to build to
meet the road transportation needs of Cali-
fornia,’” he said. ‘“We are building our high-
ways with gas tax funds and those funds
must not be diverted to other uses. Gov-
ernor Merriam has been and is a firm believer
in the gas tax for highways and has always
vigorously opposed the diversion of those
monies to any other purposes. He will con-
tinue to fight diversion of gas tax funds.”

Mr. Hopkins said the Highway Commis-
gioners were highly pleased with the decision
of Governor Merriam and Director Kelly to
erect the new Public Works Building.

AMPLE ROOM PROVIDED

“For one thing,”’ he said, ‘‘a fine board
room has been provided for the Highway
Commission and in the future the public will
have ample accommodations when attending
our meetings. Contractors bidding on proj-
ects and persons having official business with
us will not. be compelled to stand up along the
walls and out in the hallways as they now are
compelled to do.”’

Governor Merriam made the principal ad-
dress of the afternoon. He briefly told the
story of how Director Kelly had come to him
with a proposal to erect a new Public Works
Building and how a plan was worked out by
himself, Director Kelly and Director of
Finance Stoekbureer which would enable the
Department of Public Works to construct a
building of its own without imposing any
burden whatever upon the taxpayers.

‘When the Division of Highways purchased
the Public Works Building at Eleventh and
P streets in 1927 from the private owners it
was agreed that other State agencies occupy-
ing the building, including the Motor Vehicle
Department, the Division of Printing and the
Bureau of Criminal Identification should eon-

Erected Without Cost to Taxpayers

(Continued from page 4)

tinue paying the same rentals they had been
paying the private owners, the excess of such
rentals over actual costs of operation, depre-
ciation and repairs to be credited to their
aceount as an investment in the building.

Under this agreement, as the other State
agencies moved out the increasing work of
Motor Vehicle Depariment demanded addi-
tional floor space.

In explaining the situation that developed
between the two departments Governor Mer-
riam said;:

‘““We finally came to realize that at the
rate rentals paid by the Department of Motor
Vehicles were aceruing as an equity of that
department in the building it would not be
long before the Motor Vehicle Department
would own the building and the Department
of Public Works would have to begin paying
rent to the Department ol Motor Vehicles.
So we decided to ereet a building for each
department and let each pay for its own strue-
ture out of their respective equities in the
present building and savings they would effect
in rentals.

GOVERNOR ENVISIONS FUTURE

“Now, everybody should be pleased with
such an arrangement because the taxpayers
will not have to pay any additional money
for the buildings and, strange as it may seem,
the two departments will pay for their build-
ings in less than five years.”’

“It may sound funny,” the Governor said,
“that the State can build two fine structures
without asking the legislature or the tax-
payers for any money, but it's true and so
simple that I look forward to the day when
all of N street facing Capitol Park will be
lined with State buildings which have been
erected under the same plan and without
cost to the taxpayers.”

‘While the Southern Pacific Club Band
played appropriate musie, the Governor and
Director Keclly placed in the cornerstone a
sealed copper box containing various records,
photographs and other articles which should
prove of interest to future generations when
the eornerstone is removed.

The new building will be a reinforced con-
crete structure, four stories high and will in-
clude a full basement. The building will be

~——cme——
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Construction will be
Practically Fire and
Earthquake Proof

(Continued fromr preceding page)

226 feet long on N street and 146 feet on
Twelfth street.

Provision has been made to enable the con-
struction of an additional story in the future.

The new structure will provide 155,000
square feet of floor area which will care for
the requirements of the Department of Pub-
lic Works.

Due to the nature of the underground con-
ditions it was necessary to construet on con-
crete pile foundations, some of the piles ex-
tending down to a depth of 40 feet below
basement floor area.

Five thousand seven hundred cight cubic
vards of concrete will be used to complete
the strueture exclusive of pile foundation.

FIRE AND EARTHQUAKE PROOF

The building will be practically fireproof
and will withstand earthquake shock in so far
as it is structurally possible.

Two high speed elevators are provided to
meet the demands of the public. An addi-
tional elevator is provided for departmental
use.

One important feature is that all offices and
work spaces will be air eonditioned for proper
cooling in the summer and warming in the
winter. Scientific acoustical treatment will
be applied throughout.

‘11”7 SHAPE DESIGN

The architectural design is in the modern
manner and has been planned in the form of
the capital letter ‘“H.”’ Special effort has
been given to provide the maximum amouat
of window area which will provide an abund-
ance of natural light to all offices and work
spaces. The exterior walls will be finished
in the original concrete.

Ample ground space has been left to permit
the planting of shrubs to harmonize with
Capitol Park.

The building will not be monumental in
character but will be the last word in office
structures bearing on practicability and
efficiency.

A city visitor from one of the windswept states
gazed intently at the spiral fire escape that wound
its way down the rear of a very tall building.

“Gosh,” he exclaimed, “that must have been a
danged long ladder before the cyclone hit it.”

HIGHWAY DEVELOPMENT
ESSENTIAL IN ALL STATES
TO MEET TRAFFIC DEMANDS

As an investment, nothing is comparable to
highways. Between 1919 and 1926 North
Carolina constructed $125,000,000 worth of
highways. What was the economic result?
The number of farms in the state was in-
creased by 13,000 during the period when the
number of farms in the country as a whole
was falling off. The true value of North
Carolina property increased eight times be-
tween 1900 and 1926 while in the entire
United States the true value of property
increased only four times. We thus have
caoncrete proof of the business benefits from
highways. | am not indulging in idle
theories. | am giving authentic and attested
facts.

Population is increasing; traffic is multi-
plying. Between 28,000,000 and 30,000,000
automobiles are in daily operation on the
highways of the nation. A continuing pro-
gram of highway construction is essential to
meet the increasing demands for additional
highway facilities in all of the States of the
Union, Existing highways must be widened;
other highways must be constructed.

Congress has laid its hand to the plow.
The Federa!l Highway Act of 1921 marked the
real beginning of highway construction in the
United States. Time has vindicated the wis-
dom of the policy, Highways and progress
go hand in hand—Congressman W. M. Whit-
tington, member of House Committee on
Roads.

CONEJO GRADE TO HAVE CENTER
LANE FOR PASSING

(Continued from page 14)

crete pavement with a wide oiled shoulder
on each side.

TRAFFIC LANES SEPARATED

This type of construction will prevail
over the greater part of the improvement
except that on the steeper portion where
descent is made on the westerly slope of the
range, two 10-foot strips of concrete pave-
ment will be separated by a 10-foot width
of plant mixed oil surfacing to provide a
traffic lane for vehicles to pass on the grade.

In the neighborhood of 770,000 cubic yards
of excavation and 5,300,000 station yards of
overhaul will be required in grading the 4.8
miles of new alignment. More than 100 men
are employed regularly and will be given gain-
ful employment until the latter part of the
present year.
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Annual Conference
of District Engineers
Held in Sacramento

By R. H. WILSON, Office Engineer

EETING in Saeramento for a two-
M day eonference, the distriet engi-

neers of the Division of Ilighways’
eleven districts assembled in the Public Works
Building Thursday morning, June 5.

The first session was given over to a round-
table discussion of ways and means of ad-
vancing the Division’s construction program.
Recent appropriation by Congress of funds
to provide for regular federal aid to the sev-
eral states during the fiscal year from July
1, 1936, to June 30, 1937, means that work
in preparation of plans and specifications ou
many projects originally budgeted for the cur-
rent bienninm but which were dependent upon
the 1937 federal aid will now go forward.

SPEEDS UP PROJECTS

The results of discussion at the Thursday
morning meeting will assure advancement of
these projects in all sections of the State with
utmost speed, in addition to the forwarding
of the regular program of the Division of
Highways.

Thursday afternoon the session adjourned
to attend the laying of the cornerstone of the
new Public Works Building at Twelfth and
N streets and in the evening a dinner was
held at the Del Paso Country Club at which
Governor Merriam, as principal speaker, ex-
plained relief legislation passed at the recent
special session of the State legislature.

KEEPING CALIFORNIA IN FRONT

The sessions on Friday were given over to
discussions of latest construction methods
and practice, maintenance procedure and
standards and financing matters. The frank
and open discussion of such pertinent mat-
ters by engineers in charge of the work of
the Division of Highways throughout its
various districts, has been one of the most
important factors in keeping California in
the forefront of State highway construction,

Late Friday afternoon the econference
adjourned and traveled to San Francisco,
where, on Saturday morning, an inspection
of the San Francisco-Oakland Bay Bridge
was made with Mr. C. H. Purcell, State High-
way Engineer and the Chief Engineer of the
Bay structure, as their guide.

During the conference, much of the dis-

Line Change Means
Savings of $23,000
Yearly to Motorists

(Continued from page 6)

The new highway will provide a 30-foot
Portland cement concrete pavement on a 46-
foot roadbed with a 40-foot asphalt concrete
pavement connection to I Street in Colton.
These three bridges will provide 340-foot road-
ways With two 4-foot sidewalks. The existing
route is a narrow bituminous surfaced road,
which has an average total width of surface
and shoulders of 20 feet, and the bridge over
Warm. Creek, which provides only 17 feet of
clear roadway.

STREET WIDENING COMPLETED

Work on the project, which will be con-
structed in four units, already is under way.
One contract has been completed for the
widening of I Street through Colton. A
second contraet has been let for that part of
the undertaking east of the present Santa Ana
River bridge and which also includes the
widening of the existing pavement to three
traffic lanes as far as Alabama Street near
Redlands, a distance of 5.4 miles. This con-
tract is now under way and pavement is now
being laid on that unit.

Bids were opened for the balance of the
undertaking on June 4th, involving contracts
for the construetion of two bridges, and the
other for the building of the roadway and
pavement extension.

cussion was led by Mr. Purcell and the
meetings were arranged by and condueted
under the direction of G. T. McCoy, Assist-
ant State Highway Engineer, and James G.
Standley, Principal Assistant Engineer.

The headquarters office was represented
by the following departmental heads:

R. H. Wilson, Office Engineer; Fred J. Grumm,
Engineer of Surveys and Plans; C. S. Pope, Con-
struction Engineer; T, H. Dennis, Maintenance
Engineer; T. E. Stanton, Materials and Research
Engineer, and R. H. Stalnaker, Equipment Engi-
neer.

In the absence of F. W. Panhorst, Acting Bridge
Engineer, the Bridge Department was represented
by Assistant Bridge Engineer James Gallagher,

The District Engineers who attended the meet-
ing were:

J. W. Vickrey, Eureka; F. W. Haselwood, Red-
ding; C. H. Whitmore, Marysville; J. H. Skeggs,
San Francisco; L. H. Gibson, San Luis Obispo;
R. M. Gillis, Fresno; S. V. Cortelyou, Los Angeles;
E. Q. Sullivan, San Bernardino; S. W, Lowden,
Bishop; R. E. Pierce, Stockton; E. E. Wallace,
San Diego.
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HIGHWAY HEAD-WORK

Motorists today are able to drive mechan.
ically perfect cars along improved highways,
guarded at every turn by uniform safety
signs, but their personal safety depends
entirely upon their fitness as drivers.

Federal, State and city officials are advanc-
ing toward a solution of the motoring safety
problem. They are doing their part by
allotting huge sums of money each year to
provide for wider, improved roads; to estab-
lish safer overhead and underground rail-
road crossings, and to install a practical
system of traffic regulation. The automobile
industry cooperates by manufacturing me-
chanically safer automobiles. Even with
this safety-minded concentration mobilized
for the motorists’ welfare, lowering the num-
ber of highway fatalities and injuries rests
solely with each and every motorist.

Traffic officials can discard and bring obso-
lete motoring laws up to date, but they can’t
sit behind the wheel of every car on the road
and advise each driver what to do when an
emergency arises, The amount of skill re-
quired to operate a new model automobile is
negligible, but it does take a whole lot of
sanity to drive a car safely along our
crowded highways.

Money, as well as necks, is saved when an
automobile is driven at a sensible rate of
speed. The United States Bureau of Stand-
ards has compiled figures to prove that the
gasoline consumption of a car is determined
by the speed at which it is driven. An auto-
mobile capable of going 18 miles on a gallon
of gasoline at a speed of 30 miles an hour
will do but 16.4 miles at a speed of 40 miles
per hour; 14.6 miles at 50 miles per hour;
12.6 miles per gallon at 60, and at 80 miles
Fer hour only 8.6 miles on a gallon of gaso-
ine.

Truck Association
Official Gives Some
Helpful Suggestions

HE following excerpts taken from a
letter written by John A. Zech, Distriet
Secretary of the Truck Owners Associa-
tion of Santa Clara County, disclose the fine
spirit of cooperation exhibited in general by
truek owners to improve traffic conditions on
our highways:
“Please be advised that on Monday, May 18th,
| invited Captain Eddie Tressler, State High-
way Patrol, to accompany me in making a gen-
eral inspection of the Pacheco Pass Highway.
“We checked heavy laden trucks descending
theé grade, operating under low gear at a speed
of ten miles per hour, which seemed to be a
feasible rate of speed with equipment under
control at all times.

Suggest Warning Signs

“We would suggest that signs be placed with
a notice to the effect that heavy laden trucks
should STOP and shift gears for the down
grade,

“Also would advise a broad painted line
across the highway with the words TRUCKS
STOP in order that the lighter traveling pub-
lic may proceed down the grade ahead of the
trucks.

“This information is a suggestion on the
part of this Association as an assistance to the
general public as a safety measure for the
interest of all concerned.

“l would like to be of any further assistance
at any time. Thank you for the opportunity of
cooperating with your department.”

“‘If vehicle owners as a class would give
equal consideration to the observance of safety
measures, our highway accident rate would
undoubtedly be materially lessened,”’ says
Maintenance Engineer T. H. Dennis. ‘Tt is
the praetice of the Division of Highways to
place gear shift stop signs for trucks on grades
i,’nd we are installing such signs on Pacheco

ass.”’

MOLASSES USED FOR ROAD
SURFACING BINDER IN INDIA

Reverting to a practice of olden days in India when
a mixtore of water and jaggery, a kind of coarse
sugar made by evaporation from the sap of palm trees,
was added to lime to produce & mortar, highway
engineers in India are experimenting with molasses
as an inexpensive substitute binder material for road
surfacing.

A short length of road formed of lime kankar carry-
ing heavy traffic was treated with molasses and the
result was g0 encouraging that the process has been
applied to 50 miles of roadway. The sand and
molasses get worked thoroughly into the interstices of
the highway by the traffic and the surface has a
dark appecarance, similar to a bituminous surface.
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Grade Separation Project Under Way at
Dangerous R.R. Crossing Near Indio

By D. E. WARREN, Senior Bridge Engineer

traffic over State Highway Route 26

travels at a fast pace. Indio is located
on the north edge of Coachella Valley in
Riverside County. Near by is Palm Springs,
the well known: desert resort of the movie
colony. But there are no other towns on
Route 26 within forty miles. Therefore
nearly every one traveling this portion of
Route 26 is ‘‘going places.”’

Coming down out of the San Gorgonio Pass,
to the Salton Sea, the traveler passes through
miles of sparsely inhabited desert country.
Near Indio, after thirty miles of desert road
with a down hill grade and scarcely a turn,
the driver is suddenly confronted with a
sharp ““‘S?’ turn across the main line of the
Southern Pacific Railroad. Here the usual
hazard of a grade crossing is accentuated by
the prevailing high speed of traffic and the
inelusion of sharp approach curves in the long
straight stretiches of highway.

Aside from being a hazard, this crossing is
also a source of delay on an important high-
way. State Route 26 connects the Imperial
Valley with the Orange Belt cities and the
Los Angeles metropolitan area. It also
carries interstate traffic to and from Arizona
and eastern points via U. S. Routes 60 and 80.

D OWN at Indio, near the Salton Sea, the

DANGEROUS CROSSING FACTORS

The highway traffic at this crossing is
about 3000 vehicles per day with a large
proportion of heavy through trucks operat-
ing between Los Angeles and the Imperial
Valley. The Southern Pacific Railway runs
between these same points and about twenty
trains per day cross the highway.

To eliminate the present dangerous grade
erossing, a new overhead erossing is now being
constructed about three miles west of Indio
and about one mile further from the town
than the present crossing.

In order to provide approaches of high stand-
ard alignment in keeping with the other por-
tions of the route, the projeet includes the
relocation of 8650 feet of hichway. Fifteen
hundred feet of highway on each side of the
structure is included in the separation con-
tract and the remainder of the relocation is

to be constructed as a separate highway con-
tract,
OLEARANCE FOR TWO TRACKS

The overhead strueture is located on a
tangent between two 2500-foot radius curves
which are connected to the existing highway
by eurves of H000-foot radius. The maximum
grade will be 4.25 per ceut, with a sight dis-
tance of 600 feet.

The structure, 168 feet long, spans space
for two railroad tracks and has a thirty-four
foot roadway for highway traffic. It is of
reinforced concrete slab and girder construe-
tion consisting of two fifty-three foot ap-
proach spans and one sixty-four foot main
span. The alignment requires a skew of 55
degrees so that the sixty-four foot main span
is mecessary to provide clearance for two
tracks.

The end bents consist of columns which
allow the approach fill to spill through. The
center bents are eolumns combined with a col-
lision wall. The collision walls proteet the
columns from the impact which might oceur
from derailment of a passing train, and also
serve to prevent the fill from spilling out onfo
the tracks. The bents and deck system are
designed as a continuous frame which con-
serves materials and lowers the deck eleva-
tion over the tracks by reducing the depth
of the deck girders. ]

Although the structure is designed for two
tracks there is but one track nmow in place.
In order to maintain the required clearance it
was necessary temporarily to shift this track
seven feet.

WILD WINDS STOP WORK

Work on the project has been stopped
several times because of wind and dust. The
winds in this region blow almost unceasingly
up and down the pass. At times the wind
reaches hurricane intensity. Automobiles
caught in one of these winds have been sand-
blasted clean of paint on the windward side,
and their windows frosted by the impact of
driven sand.

Not far from the site stands a large revolv-
able wind tunnel which can be faced into the
wind like a weather vane. This tunnel ig part
of experimental equipment erected by private

{Continued on page 28)
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GRADE SEPARATION CONSTRUCTION NEAR INDIO on State Highway 26, the “Inland Route”
through Coachella and Imperial Valleys to Calexico. At top, the present “S” curve crossing over rail-
road at grade, a danger spot with a traffic count of 3000 vehicles per day. In center, constructing con-
crete slab and girder overhead structure, 168 feet long with 64-foot main span to provide clearance for
two tracks. At bottom, view of approaches to overhead structure looking southeasterly. In order to
provide approaches of high standard alignment in keeping with the other portions of the route, the
project includes the relocation of 8650 feet of highway.
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How Laboratory Tests Aggregates
for Concrete IHighway Construction

By ALLEN NICOL, Junior Mineralogist, Materials and Research Departmen®

cuss only one of the various highway

research problems, that pertaining to
the soundness of coarse and fine aggregates,
i.e., rock and sand, for use in portland cement
conerete,

Tn many seetions of the State, these aggre-
gates come from gravel pits located on rivers
which drain areas covered with a heavy man-
tle of sedimentary rocks. Certain types of
sedimentary rocks have been found to be
unsound for use in conerete highways: hence
it becomes necessary to determine the per-
centage content of such unsatisfactory rock
types in streambed gravels prior to their
adoption for use in highway construction.

THE PURPOSE of this article is to dis-

SATURATED WEATHERING TEST

The determination of soundness as applied
to coarse and fine aggregates covers a wide
range of standard tests and experimental pro-
cedure. Suffice it to say here that one of
the tests used by this department as an index
of rock behavior and soundness is an accel-
erated weathering test using saturated sodinm
sulphate or magnesium sulphate solutions.

After a careful preliminary petrological ex-
amination, sufficient particles of a streambed
gravel or other aggregate to be tested are
graded to a standard size, weighed, and the
number of pieces recorded. One sample is
subjected to the sodium sulphate test, and
another of the same material fo the magne-
sium sulphate test.

The samples are immersed in these solu-
tions for eighteen hours at constant temper-
ature, followed by a four-hour drying period
at a temperature of 105 to 110 degrees Centi-
grade, This treatment is continued lor five
cycles, a cyele constituting one immersion
phase and one drying phase.

EFFECT OF SALT AIR

The effect of this treatment is largely physi-
cal, similar in many respeets to that of freez-
ing and thawing. Actual freezing and thaw-
ing tests are conducted on aggregates in the
highway testing laboratories of many eastern
states to duplicate actual highway conditions,
but in California, most of our highways are

not subjected to such severe climatic eondi-
tions.

Our investigations indicate that salt air
may produce concrete highway failure along
our coast. Because the sulphate solutions
produce a similar type of failure, this test,
therefore, is an accelerated test trending
toward duplication of actual highway con-
ditions.

The general effect produced on unsound
rocks is the growth and development of erys-
tals of sodium sulphate or magnesium sul-
phate, with their attendant foree of expan-
sion between the grains, cracks, fissures, and
capillary openings or pores of the rock dur-
ing the drying phase. The sulphate solution,
of course, permeates these openings during
the immersion phase.

Sound rock fypes either do not offer very
great pore space for the solutions to per-
meate, or are resistant to the expansive effect
of the sulphate erystals, Unsound types of
rocks, however, are those which usually afford
eonsiderable permeation of the solutions and
are at the same time weakly resistant to the
expansive foree of the sulphate erysial devel-
opment, with the result that these rocks split
apart, disintegrate, crack, or in other ways
show the effect of the salt.

SOUND AND UNSOUND ROCES

Tests on rock samples from the eleven dis-
tricts of the State show that certain types
of rocks are affected seriously, whereas
other types are only partially or slightly
affected.

It is possible to arrange or group these
rocks petrologically according to their gen-
eral ability fo withstand the test. As a rule,
most igneous and metamorphic rocks are but
slightly affected by the treatment. The
exceptions of mnote are some rather badly
altered granites or other plutonies, certain
types of schists, and some secondary gneisses.

In the sedimentary rocks, it has been
found that sandstones having a calcarecus
cementing bond between the grains are usu-
ally sound, whereas micaceonus sandstones, fer-
ruginous sandstones, many graywackes, and
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WELL, WHAT TO DO?

BRIDGE INVESTIGATOR.—“All I'm supposed to figure out now is how to take a hundred bucks and
make this bridge safe for traffic for another couple of years."”

LABORATORY TESTS FOR HIGH-
WAY CONSTRUCTION

(Continued from preceding paze)

conglomerates frequently show in one way
or another some type of breakdown. The
argillaceous or clayey sandstones, siltstones,
laminated shales, and argillites usually show
severe effects from the test.

Many semi-indurated clay rocks, ochers,
and arkoses are similarly affected. It is desir-
able in highway eonstruetion to eliminate such
unsound rock fypes wherever possible.

Each type of rock has a different break-
down reaction. Laminated or fissile shales
split ulong bedding planes; prior to 8§littiug
apart, they swell at right angles to the bed-
ding plane and resemble in many respeects the
pages of an old book. This type of swelling
and splitting so characteristic of shales and
gsome thin-bedded sandstones is extremely
injurious to conerete inasmuch as the stresses
set up produce eracking, ‘‘pop-outs,’’ or other
effects,

Coarse-grained sandstones generally disin-
tegrate on the surface. Fine-grained sand-
stones usually erack or spall. Some miea-
ceons sandstones show a remarkable disin-
tegration to the extent of erumbling com-
pletely to a very fine dust. Oeceasionally a
gneiss may by impaet break along its schis-
tosity plane.

The number of rocks affected by each test
is recorded, the type of breakdown reaction
noted, and the loss computed by sieve
analysis.

GRAD. SEPARATION PROJECT
NEAR INDIO

(Continued from page 20)

parties in the hope of putting the wild energy
of the winds to some useful purpose.

The only material available locally for the
construection of the approach fills is sand piled
up by the desert winds. This sand is so fine
that it has to be wetted before it will support
the equipment which loads and delivers it to
the fill. After the sand is placed in the ap-
proach fills a layer of heavy selected material
imported from the hills is placed over it to
protect it from the wind. When completed
the approach fills will be paved with twenty
foot. width of Portland cement conerete and
eight foot asphaltic shoulders.

The approach fills covered the existing high-
way so a detour was constructed to by-pass
traffic during construction. The detour pro-
vides a twenty-two foot roadway surfaced
with four inches of asphaltic road mixed
material.

The structure and adjacent roadway now
under contract, are financed from Federal
funds appropriated for grade crossing elimi-
nation, supplemented by State gas tax funds
necessary to complete the highway relocation.

The contract for construction of the separa-
tion structure and 3000 feet of approach fill
was let for approximately $105,000. J. H.
Horn is Resident Engineer. The project is
scheduled for completion in July.
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Federal Road Chief

Decries Uneconomic
Highway Building

HOMAS H. MacDONALD, Chief of

I the Bureau of Public Roads, at a recent

transportation conference at the U. S.
Chamber of Commerce, in discussing policies
in highway administration, said:

““There is, and has been, a tremendous pres-
sure upon public officials for surfacing for
motor vehicles, a larzer and larger mileage of
" our public highways. This pressure has re-
sulted in a large relative and actual increase
in the mileage of the so-called low-type road-
ways. This statement is not intended to be
critical, except to the extent that the desien
and cost of these low-cost roads have been
forced below reasonably economical standards.
The danger in this poliey lies in the certain
rapid increase of maintenance costs and the
exclusion of necessary new construction.

““The policy here expressed of extending the
mileage of new construction has been brought
about by transferring large mileages, in some
cases the total public road mileage within the
State, to the jurisdiction of the State, without
an equivalent transfer of funds.

‘‘Both of these policies, placing an enlarged
commitment against the State highway funds,
have been simultaneous with a diversion to
other than highway purposes of income from
the special taxes on road users.

““All of these policies are tending to destroy
the logieal and necessary stage econstruction
policy which was adopted by praetically all
of the slates, by utilizing funds which should
go to replace and to bring to more adequate
standards the roads which have received the
first stage improvement,”’

CALIFORNIANS PAY LOWEST
AUTOMOBILE OPERATING TAX

A study of the annual cost of operating an aver-
age passenger automobile and the amount of taxes
paid in connection with its operation which was made
by the Highway Research Board, Washington, D. C.,
reveals that California motorists pay the lowest tax
bills and those in Florida the highest.

Excluding the District of Columbia, where taxes
were 5.5 per cent of costs, the difference between the
highest and lowest tax bills (15.93 per cent in
Florida and 7.51 per cent in California) was 112 per
cent.

“Auntie,” asked little Jane, “why do you put
powder on your face?’

“To make me pretty, my dear.”

“Auntie,” suggested Jane, after thinking a moment,
“are you sure yon're using the right kind of powder?”

RESOLUTIONS PASSED BY
CONVENTION OF WESTERN
STATES HIGHWAY OFFICIALS

WHEREAS, the continued and adequate
service to motor transportation in this coun-
try requires a well planned, orderly and eco-
nomic construction and development of the
highway system of our nation; and

WHEREAS, the continuance of regular
Federal aid is more effective in assuring
the successful application of this basic prin-
ciple than are other methods of Federal
appropriation; now, therefore, be it

RESOLVED, by the Western Association of
State Highway Officials that this Association
reiterate its previous recommendations and
urge the continuance of the regular Federal
aid appropriations as authorized and admin-
istered under the Federal Aid Act and
amendments thereto.

WHEREAS, the Western Association of
State Highway Officials believes that Motor
Vehicular fees and gasoline taxes should be
expended exclusively for the construction,
maintenance and operation of highways; and

WHEREAS, the expenditure of road funds
for other than road use is manifestly a form
of unequitable taxation, now, therefore, be it

RESOLVED, that the Western Association
of State Highway Officials request their local
delegates to appear before the proper com-
mittees of the legislatures of the several
states, when again assembled, and protest
against continued or increased diversion of
road revenues to other than road use.

WHEREAS, there is now before the Con-
gress a bill sponsored by Senator Carl Hay-
den of Arizona and Congressman Wilbur
Cartwright of Oklahoma to amend the Fed-
eral Aid Act to provide for an expenditure on
secondary highways, for the elimination of
railroad crossings at grade, and for the
authorization of funds for the fiscal years
of 1938 and 1939 for the above purposes and
for the continuance of the past policy of
Federal aid for highways and the building
of forest roads, Indian roads, park roads, and
public road highways; now, therefore, be it

RESOLVED, that the members of this
association continue in their efforts to
express to their congressional delegations
the importance of the passage of this bill, in
order to insure an orderly progress of high-
way improvement throughout the nation.

RESOLVED, that the Western Association
of State Highway Officials point out to the
regulatory bodies of the states that loss
of life and property is not due to any appre-
ciable extent to engineering or highway con-
struction when highways are built to modern
standards, but are largely attributed to a
nonobservance of laws, rules and regulations
on the part of highway users.




CALIFORNIA HIGHWAYS AND PUBLIC WORKS 25

AN IMPORTANT BRIDGE RECONSTRUCTION PROJECT recently completed at Tunnel Station
on State Route 4 connects this Los Angeles-Sacramento main highway near its entrance to Weldon
Canyon with the Newhall-Saugus route and the Foothill Boulevard cut-off near San Fernando. The
widened rebuilt structure is shown at top and below the narrow old structure.
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—— P
In the Field With the Old Timers

est concerning the early days of high-

way eonstruction in California not to
be found in the matter of fact records of the
State Division of Highways are revealed in
reminiscences o f
members of the Old
Timers’ Club of
the division.

To anyone ac-
quainted with the
State Highway
System of today it
is difficult to be-
lieve that only 24
yvears ago dirt
roads, many of
them almost im-
passable in winter,
stretched from
south to north and
from east to west
in California
where now are splendid paved thoroughfares.

The membership of the Old Timers’ Club
is made up of men who took part in the
launching of the present ereat highway system
in 1912, who constituted the first field foree
of the old California Highway Commission,
which in that year began the bnilding of the
modern network of standard highways that
places California today in the front rank of
states of the Union in the matter of good
roads.

I I ISTORICAL data of absorbing inter-

E. E. EAST

INTERESTING OLD PICTURES

Many of these men still are with the Divi-
sion of Highways. Others have attained high
positions outside of public serviece. Among
the latter is E. E. East, chief engineer of the
Automobile Club of Southern California, who,
by virtue of his appointment as instrument-
man by the original Highway Commission in
February, 1912, is a member of the Old
Timers” Club.

From Mr. Iast comes an entertaining
reminiscent account of his first days as an
employee of the State. He sends photographs
showing a section of Route 2, (U. 8. 101), in
Ventura County, as it was in those pioneer
times and after it was converted into a State
highway. The contrast is well nigh unbe-
lievable. The pictures were taken at a point
between Springville and Riee Road.

The first California Highway Commission
ereated seven State highway divisions and
placed each in charge of a division engineer.
Division VII[, as designated at that time,
ineluded the counties of Ventura, Lios Angeles,
San Bernardino, Riverside, Orange, San Diego
and Imperial. Los Angeles was Division
Headquarters with W. Lewis Clark, Division
Engineer, and S. V. Cortelyou, assistant, in
charge.

REPORTED AT LOS ANGELES

Appointed an Instrumentman by State
Highway Engineer Fletcher, Mr. East
reported for duty in Los Angeles on the morn-
ing of February 15, 1912, He found that
headquarters consisted of three rooms in the
Union Oil Building. He humorously relates
how he timidly approached the young red-
headed stenographer in the outer office and
presented his credentials.

“The young lady received the letter with-
out any outward display of emotion, in fact,
her attitude was rather cold and indifferent,
from which I gained the impression that I did
not like red-headed stenographers,’’ says
Mr. East. He was told to wait in an adjoin-
ing room.

“Upon entering the waiting room,’” recalls
Mr. East, “I met many men with whom I
was to work during the entire period of my
service with the Highway Commission. Some
of these men still are employed with the
Division of Highways, some entered other
fields, while others have taken the long road.
C. G. Kolster, J. C. More, E. S. Gripper, Abe
Ceorge, L. W. Cummings and Francis Hart
were among those present.

$18,000,000 JUST FOR ROADS!

)

“During the forenoon we discussed many
subjeets, mostly having to do with the new job
of building highways. I recall that there was
a difterence of opinion as to how long it would
take to spend the $18,000,000 bond issne voted
for good roads. Some guessed five years,
others longer, while a few contended that it
never conld be spent as there was not that
much money in the whole world.”

Mr. East’s first assignment was to take J. C.
More’s party and equipment to Ventura
County, establish camp on the Hunt Ranch
near the Conejo Grade, then return to Los
Angeles and join Kolster’s party. On the

(Continued on page 23)
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SAME SCENE WHEN
PAVEMENT CAME

as a result of first surveys
made by State highway
field party of which E. E.
East was instrument man,
between Springville and
Rice Road.

SUNDAY WAS WASH DAY
FOR ENGINEERS

E. E. East, now Chief Engi-
neer of Automobile Club of
Southern California, is man
bending over the washtub in
foreground. Chief of Party
Charles Kolster is soated on
oil can.

WHEN COAST HIGHWAY
WAS A MUD ROAD

Typical scene on present
State Route 2 (U. 8. 101)
when Spring came to Ventura
County in 1912 and State be-
gan building a highway sys-
tem.

STATE FIELD PARTY
QUTFIT IN 1912

consisted of a team of
more or |ess refractory
hayburners, a steel tired
Davenport wagon, tents,
blankets, lanterns, grub
and surveying equipment.
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Two-Hour Trip of
Today Took Days
Over Roads of 1912

(Continued from page 26)

morning of February 16, he and the other
members of the party met in a wagon yard on
Lyon Street where they received a team of
horses, wagon, camp equipment and supplies.

““Of the eight horses purchased or sold at
that time for the use of the survey parties of
Division VII,”’ recounts Mr. East, ‘' four were
fairly good while the other four ecombined all
the physical and mental defects found in
horses. Each team consisted of onc of the
fairly good horses and one of the other kind.

LEARNED ABOUT HORSES

“One of these other kind of horses, I remember,
among other things objected to a bridle. When we
first met th's horse down on Lyon Street he had his
bridle on. At the end of the day, as was customary,
we took the bridle off. That was a mistake. The
next morning, after using all sorts of suggestions,
persuasion and devices, we finally got this horse’s
feet tangled up with a rope, whereupon he fell down.
This proved to be his undoing, for with one man
sitting on his head anocther forced the bit into his
mwouth and adjusted the head stall. After this exper-
ience he worked, slept and ate with his bridle on.”

Mr. East says that he and his companions set out
in their wagon in a high spirit of adventure and met
adventure unexpectedly when they encountered a
horseless carriage at the intersection of Hollywood
Boulevard and Cahuenga. The strange vehicle
frightened the horses and the animals almost wrecked
their conveyance.

“When repairs were made,” continues Mr. East,
“we set forth again. Out over Cahuenga Pass,
where today 60,000 motor vehicles daily rush back
and forth, we did net meet a single vehicle of any
description.

About one mile beyond Lankershim Boulevard dark-
ness overtook us and we stopped for the night.
Unhitching our horses and tying them to the barbed
wire fence that lined the roadway, Cummings and
the chainman undertook to make the animals com-
fortable for the might. Tuking a lantern from the
wagon with the intention of searching for the nearby
Los Angeles River, they discovered that although we
had a perfectly good lantern we had no coaloil.
Proceeding in the dark, Cummings stumbled and
plunged headlong into the river. He persevered and
in due time returned with « bucket full of water,
which was divided between the horses and ourselves.”

BOTHERED BY WILD CATS

Mr. East tells of the trip the next day through San
Fernando Valley to Calabasas and then on to the
Lewis ranch where camp wus made under some oak
trees alongside the road. During the day the party
had passed one horse and rider and a team and wagon.

“We spent a troubled night here under the oaks,”
Mr. East remembers. “It later devcloped that the
particular spot we had selected for our camp was a
favorite congregating spot for wild cats. Just as we
were falling asleep, one of our horses emitted an ear-

EIGHT-YEAR HIGHWAY
PROGRAM URGED BY STUDY
COMMITTEE OF NEW YORK

A new order of things for motorists, more
and safer modern roads and streets, the end
of tax discrimination against motorists,
planned highway building, are some of the
things possible under the highway plan
recently reported by the New York State
Highway Study Committee.

“The necessity of adopting a comprehensive
program of highway construction arises from
the fact that neither this State nor any other
State has kept pace in its highway construc-
tion with the development of the automotive
industry and of motor vehicle transporta-
tion,” declares the State Legislature’s com-
mittee,

A high point of the program proposed by
the New York Study Committee is the end-
ing of diversion, which has deprived New
York motorists of nearly $200,000,000 worth
of highway improvements. Under the new
plan every cent of a three-cent gas tax and
all license fee income will be used for roads
and streets only, and not for general pur-
poses.

New York’s proposal details an eight-year
program to complete the main State highway
system and a five-year program to recon-
struct and modernize 5,300 miles of busy State
roads.

splitting squeal, which brought all hands out of their
cots, Although we could see nothing, we threw rocks
into the trees until convinced that the wild cats had
departed, and returned to cur beds. This disturb-
ance was repeated at short intervals until early
morning hours, when Cummings, in desperation, sug-
gested we shoot the horses. His proposal was con-
sidered and would, without doubt, have been executed
had wmot a faint light in the eastern sky told us that
day was breaking. We knew then our wild visitors
would leave,
THREE DAYS TO VENTURA

“Getting under way at about eight o'clock on the
third day out of Los Angeles, we arrived at the Ilunt
ranch at three o'clock in the afternoon where we
were met by Judge Hlliott and a party from Oxnard,
come to bid us welcome to Ventura County and invit-
ing us to a baseball game the following day, Sunday,
as guests of the ecity.

“This, at least, was the asserted purpose of the
visit. However, as it soon developed, it was in reality
the opening shot in a highway battle which was to
rage for many years between Oxnard and the
remainder of Ventura County over the location of the
coast highway. This route was built by way of
Camarillo, but in 1919 the legislature added the
Oxnard-San Juan Capistrano highway to the State
System, thus restoring peace in Ventura.

“We set up camp near the ranch house and later
enjoyed a delicious supper as guests of the Hunt
family. Later in the evening, being anxious to begin
the important job of laying out a State Highway
System, we set up a transit and established a north
line.
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ATER RESOUR
Oﬂ‘[céas g%eporb

EDWARD HYATT, State Engineer

CEs

Final snow surveys made during the past
month confirm the forecasts of rum-off pre-
viously published indicating that the 1935—
1936 water year will be the best the State
has experienced since 1927.

Refinancing programs of the irrigation dis-
triets approved by the Distriets Securities
Commission ; applications for repair and eon-
struction of dams; progress of topographic
mapping and other activities of the Division
of Water Resources are detailed in the
monthly report of State Engineer Edward
Hyatt as follows:

IRRIGATION DISTRICTS AND DISTRICTS
SECURITIES COMMISSION

Irrigation Districts,

A field investigation and report were made on the
proposal of Linden Irrigation District, relative to their
entering into contract for repair of Salt Springs
Valley Dam, and for purchase of water stored therein
to be diverted to the district.

Request was received from the Districts Securities
Commission for a report on the application of Fair-
oaks Irrigation District, seeking approval of contract
to drill test well for supplemental domestic water
supply.

At a special election held May 1, 1936, South San
Joaquin Irrigation Distriet voted approval of the
refinancing program, previously passed upon by the
Securities Commission, through which outstanding
bonds in the amount of $3,800,250 will be bought up
with a loan of $3,978,000 from the Reconstruction
Finance Corporation.

Districls Securitics Commigsion.

A regular monthly meeting of the commission was
held in San Francisco on May 8, 1936, at which the
following business was transacted:

Approval was given to a revised plan for refunding
the outstanding bonded debl of Corcoran Irrigation
District. First issue bonds in the amount of $733,000,
will be retired at approximately 75 cents on the dollar.
This to be accomplished by a loan of $484,500 from
the Reconstruction Finance Corporation, supplemented
by funds provided by the district.

An amended plan of refinancing for Little Rock
Creek Irrigation District was approved. Outstand-
ing bonds in the amount of $358,000 are to be retired
through a loan of $102,500 from the Reconstruction
Finance Corporation, augmented by district funds.

Petition of Linden Irrigation District for approval
of agrcements entered into with R. G. Kann, hy
which the district is to secure an additional water
supply, was favorably acted upon.

p—

FLOOD CONTROL AND RECLAMATION

Maintenance of Sacramento Flood Control Project.

During this period the maintenance force has been
engaged in routine work largely in connection with
repair of bridges and structures. Pumping plants Nos.
1 and 3, located in the Sutter By-pass, have been com-
pleted by ¥. W. Snook Company under eontract with
the California Debris Commission. Tumping Plant
No. 2 will be completed in about three weeks. These
plants are of the most modern design and are equipped
with Worthington pumps and General Electrie motors
throughout.

Flood Measurements and Gages.

The records for the past flood season are being
collected and arranged for report in the office. The
operation of all automatic water stage recorders for
the season wus discontinued on May 1st.

SUPERVISION OF DAMS

Application for approval of the Thomas Briles Dam
located in Modoe County was filed on April 30, 1936.
This dam was constructed a number of years ago.

Application for the construction of the Long Valley
Dam was filed on March 19, 1936, by the Bureau of
‘Water Works and Supply, City of Los Angeles. This
application was approved May 12, 1936, The reser-
voir formed by this dam will be an essential unit of
the Owens Valley aqueduct.

In the southern part of the State work is under
way on construction of the Cajaleo Dam of the
Metropolitan Water Distriet and of the San Gabriel
Number 1 Dam of the T.os Angeles County Flood
Control Distriet.

In the Owens Valley area work is being done
excavating the sites in preparation for placing of the
fill of the Grant Lake and Long Valley dams of the
Bureau of Water Works and Supply, city of Los
Angeles.

Work of rehabilitation and strengthening of the
Lake. Hodges Dam of the city of San Diego is pro-
gressing.

The placing of additional £11 for the enlargement
of the Veeh Dam near San Diego is practically com-
pleted.

The fill is being placed for the enlargement of Shef-
field Dam of the city of Santa Barbara.

(Continued on next page)
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Work on the enlargement of the (O’Shaughnessy
Dam for the ecity of Sun Fraucisco is under way
with excavations being made for the foundations in
the stream bed and abutments.

Construetion at the Kent Dam No, 2 in San Mateo
County is nearing completion.

Placing of fill has been resumed at the West Valley
Dam of the South Fork Irrigation Distriet in Modoe
County.

At the Maid River Dam of the city of BEureka
exploratory work is still under way.

In addition to the inspections required for con-
struction and repair work, the usual operation and
maintenance inspections of a number of dams have
been made during the month,

WATER RIGHTS—ADJUDICATIONS

Supervision of Appropriations of Water.

Twenty-six applications to appropriate water were
received during April; 17 were denied and 10 were
approved. Three permits were revoked during the
month and rights under 19 permits were confirmed
by the issuance of license.

Field inspections were made in Monlerey, Santa
Barbara, Los Angeles, Orange, S8an Diego, Riverside,
San Bernardino, and Inyo counties, preliminary to
the issuance of license which would confirm the rights
under permit.

‘Water master service for the 1036 season was cowm-
menced in the following water master districts about
May 1: Hat, Burney and Cow Creek water master
districts (in Shasta County).

FEDERAL COOPERATION—TOPOGRAPHIC
MAPPING

[ield work was completed during April on the San
Bernardino No. 1 and No. 2 Quadrangles in San
Bernardino County and progress was made in the
mapping of the Tobias Peak Quadrangle in Kern and
Tulare counties and the San Bernardino No. 4 Quad-
rangle in San Bernardino County. Further progress
was made on the cultural revision along the San
Andreas fault on the IHesperia, San Antonio, San
Bernardino and Cueamonga Quadrangles in San Ber-
nardino County.

The field work has been completed and oftice work
is progressing on the Paynes Creek and Burney Quad-
rangles in Tehama and Shasta ecounties and the
Kreyenhagen Hills Quadrangle in Fresno County.

SACRAMENTO-SAN JOAQUIN WATER
SUPERVISION

During the past month the work has been chiefly
toward bringing to completion the compiling of data
obtained in 1935 from which to preseut a report show-
ing the diversions, return flow, stream flow and
acreage irrigated in the Sacramento-San Joaquin

Final Snow Surveys Confirm Forecast u

(Continued from preceding paze)

territory and the encroachment and recession of salin-
ity in the Delta.

TI'ield work preliminary to gathering similar data
for 1036 is under way. Recording gages are being
installed where necessary on stream flow and return
flow channels, staff gage observers are being instrucfed,
sulinity observers have been furnished schedules for
taking water samples, and all points of diversion are
being visited and the diverters furnished with printed
forms upon which to record the operation of their
pumping plants. Some current meter measurements
of diversions have heen made.

The -stream flow into the Delta from both the
Saeramento and San Jeaquin valleys remains high
and huas kept the salt water from encroaching into the
Delta channels.

CALIFORNIA CCOPERATIVE SNCW
SURVEYS

During the first week of May the final acheduled
snow surveys for this year were completed at all
established key courses. These surveys were for the
purpose of determining the amount of snow melting
that had taken place in the mountains during the
preceding month and serve as a check on the estimates
of stream flow determined at the end of March and
published in the April snow survey bulletin of the
division.

The results of these surveys were incorporated in
the regular May snow survey bulletin, published
Muy 12th. This is the final bulletin for this year.
Inasmuch as the snow melting and also the monthly
precipitation during April were just about normal,
the April forecasts of run-off as previously published,
were not modified in any way.

Office work since the completion of the May bulletin
has been devoted to bringing up to date certain
precipitation run-off data and to research work regard-
ing the involved relations between the amount of snow
on the ground as revealed by the snow surveys, and
the spring run-off from the watersheds.

CENTRAL VALLEY PROJECT

Progress has heen made by the United States Burean
of Reeclamation and the State Department of Public
Works on the preparation of plans for preliminary
work preparatory to starting construction on the
initial units of the projeet. Surveys are progressing
at Kennett and Friant dam sites and along the pro-
posed route of the Contra Costa Conduit and ap-
praisers are working in the field evaluating land and
necessary rights of way for the construction of the
project. Exploration work was continued during the
month at Kennett and Friant dam sites as was the
drilling of the proposed site of the combination high-
way and railroad bridge across the Pit River. The
Department of Public Works and all State agencies
interested are assisting the Bureau of Reclamation in
every way possible in an effort to speed work on the
projeet.
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Highway Bids and Awards

For May, 1936

ALAMEDA COUNTY- Furnish and apply armor
coat between Scotts Corner and Arroyo Del Valle, about
2.1 miles. District IV, Route 108, Section A. E. E.
Dias, Niles, §4,180; Ransome Co., Emeryville, $4,371;
Pacific Truck Service, Inec., San .flose, $4,327.50; Palo
Alto Road Materials Co.,, Palo Alto, $4,307.60. Con-
tract awarded to Lee 1. Immel, Berkeley, §3 864,

ALAMEDA COUNTY—At San Leandro Street in
Oakland uunder the Southern Paclfic Co. aud Western
Pacific R. R. tracks. Distriet 1V, Route Feeder, Sec¢-
tion Oak. Barrett & IHilp, San Francisco, §233,981;
MacDonald and Kahn Co., Ltd., San Francisco, $232,-
769; Eaton and Smith, San Francisco, $220,233;
Heafey-Moore Co.,, & K, T. Lesure, Oakland, $229,738;
J. F. Knapp, Oakland, $226,375, Contract awarded to
Bodenhamer Construction Co., Oakland, $214,065.10.

CONTRA COSTA COUNTY—Retween Broadway
Tunnel and 2 miles west of Lafayette, 3.2 miles to be
graded and surfaced with plant mixed surfacing on
crusher run base. Distriet IV, Route 75, Section A.
Heafey-Moore Co., Oakland, $433,580; A. Teichert &
Son, Inc., Sacramento, $325,917; George Pollock Com-
pany, Sacramento, $396,532; Union Paving Co., San
Franeisco, $348,301. Contract awarded to Granfield,
Farrar and Carlin and John Carlin, San Francisco,
$306,236.50.

EL. DORADO COUNTY-—Between Kyburz and
Strawberry, 8.8 miles to be surfaced with erusher run
base and plant mixed surfacing. District [, Raute
11, Section H. Hanrahan Co., San Francisco, §159,84¢ ;
A. Teichert & Son., Inc.,, Sacramento, $164,404. Con-
tract awarded to Union Paving Co., San Francisco,
$145,532.50,

IMPERIAL COUNTY—Between Araz and Yuma and
between Seeley and Calexico. Furnish and apply liguid
asphalt to existing roadbed, 23,8 miles. District XI,
Route 27-202, Sectlon B-AB. Paulsen & Marsh, Los
Angeles, $6,288 ; Gllmore Oll Co.,, Lus Angeles, 36,548 ;
Morgan Brothers, Huntington Park, $6,679. Contract
awarded to Sguare Oil Co., Los Angeles, $5,795,

INYO COUNTY—; mile north of Bishop to 1.4 mile
north of Laws. Furnish and apply SC-Z to existing
roadbed, 2.6 miles, District 1X, Route 76, Section A,
Basich Bros., Torrance, §1,592; Paulsem & March,
Incs., I.os Angeles, $1,6256; Morgan Bros., Huntington
Park, §1.,442; Oilfields Trucking Co., Bakersfield,
$1,622; Lambs Transfer Co., $1,548; Regal 0Oil Co,
Long_Beach, $1,433. Contract awarded to Square Oil
Con., Los Angeles, $1,343.75.

TNYO COTUNTY—Furnish and apply SC-2 to existing
roadbed 7.0 miles. District IX, Route 63, Section B.
Oilfields Trucking Co.,, Bakersfield, $1,600: Lamb
Transfer Co, Long Beach, $1,334; Paulsen March,
Inc., Los Angeles, $1,500; Square 0il Co. Ine, Los
Angeles, $1,450, Contract awarded to Regzal 0il Co.,
Long Beach, $1,106.

KERN COUNTY—Between 5 miles east of Hart's
Station and 2 miles west of Wasco. Dietriet VII,
Route 233, Scction C. salo Alto Road Materials Co.,
Palo Alto, $4,002; Jchn Jurkovich, Frosno, $4,550; Oil-
fields Trucking Co., Bakersfield, $4,100; Square Oil Co.,
Los Angeles, §4,225; A, S, Vinnell Co., Los Angeles,
$4,741; Leo_ I" Piazza, San Jose, $4,350. Contract
awarded te L. A, Brisco, Arroyo Grande, $3,900.

KERN-TULAR&-FRESNO COUNTIES—Between
Greenfield and north city limils of Fowler (portions)
landscaping, District VI, Route 4, Section C Bkd.G.
California Nursery Co., Niles, $17,952 ; Leonard Coates
Nurseries, Inc., San Jose, $12,992. Contract awarded
to Rexroth & Rexroth, Bakersfield, $9,798.40,

LASSEN COUNTY—Near Bieber Station, an over-
head crossing over the Great Northern <ailway. Dis-
trict IT, Route 28, Section A. J. G. Chigris, San Fran-
cisco, §72,742; M. J. B. Construction Co., Stoekton,
$67,618; Dunn & Baker, Klamath Falls, Ore.,, 369,884 ;
Fredericksen & Westbrook, Lower Lake, $70,581; P. I,
Crocks & Clo., Ine., Portland, Ore., §97,761. Contract
awarded to Poulos & McEwen, Sacramento, $61,727.15.

T.0S ANGELES COUNTY—TFor landscaping 3 miles
between Monrovia and Azusa, District VII, Route 9,
Section G. N, P. Valkenburg, Loz Angeles, $2,699.
g,‘logtzgag(t; awarded to Peterson Bros., Inglewood,

LOS ANGELES COUNTY—Between Castaie School
and Piru Creek, 6.8 shldr. mi. bit. mae, and plant-
mixed surf, shldrs, District VII, Route 4. Section
G.H. Southwest Paving Co., Inc., Roscoe, §31,850; P.
J. Akmadzich, Los Angeles, $323,350. Contract awarded

to Geo. R. Curtis Paving (Yo, Los Angeles, $29,887.25.

MODOC COUNTY—Retween Hot Creek and Cedar-
ville Mountain and between southern boundary and
Alturas, 22.9 miles oil treatment to portion and seal
coat entire project, Distriet 1I, Routes 28, 73, Sections
B, ¢.D. Hayward Building Material Co., Hayward,
$21,343 ; Dunn & Baker, Klamath Falls, Ore., $21,693;
J. €. Compton, MeMinnville, Ore, 324,251, Contract
awarded to C. I, Fredecricksen & Sons, Lower Lake,
§18,959.65.

MONO COUNTY—Between 2 miles south of Rush
Creek and 2 miles north of Leevining, gradce and bit.
tr. sel. matl, surf. District IX, Route 23, Scction
G,H. Isbell Cunstruction Company, Reno,, Nev., $145,-
434; George Polluck Co.,, Sacramento, $162,210., Con-
tract awarded to Basich Bros, Torrance, §113,350.50.

ORANGE COUNTY—Between Seal Beach and New-
port- Beach, 9.8 miles P. C, C. pavement widening. Dis-
trict VIl, Route 60, Sections SiB, A, Npt.B. Matich
Bros, Elsinore, $146,326; J. E. Haddock, Ltd., Pasu-
dena, 3150,108.50; C. O, Sparks and Mundo Englneer-
ing Co.. s Angeles, §$176,180; Griffith Co., Los
Angeles, $§162,440 ; Oswald Bros., Los Angeles, $160,663.
Contract awarded to Geo. R. Curtis Paving Co., Los
Angeles, $143,965.60.

ORANGE COUNTY-—Between Gypsum Creek and
Riverside County line, 2.7 miles to be graded and
paved with P. C. C. District VII, Route 43, Section B.
Griffith Co., Los Angeles, §168,278; Daley Corp., San
Diego, $198,595; J. H. Haddock, Ltd., Pasadena, $192,-
781: Oswald Bros., Los Angeles, $174,467 ; United Con-
crete Pipe Corp., Los Angeles, $233,696. Contract
awarded to Gibbons & Reed Co., Burbank, $165,813.75.

ORANGE AND LOS ANGHLES COUNTIES
Between Routes 182 and 179 and between Route 0
and Senta Ana River. Constr. ab’t 15.4 miles of
shoulders with import, borrow. District VII, Routes
171 and 179, Sections A, A, C. D. Gifford, Receiver
Owl Truck & Materials Co., Compton, $40,181; Mojave
Corp., Los Nietos, $19,882. Contract awarded to Parish
Bros.,, Los Angeles, *14,520.

PLUMAS COUNTY—Between 4 miles east of Beck-
wourth & Ede's Ranch 5.6 mile grade and pen. oil
treatment. District IT, Route 21, Section G. IHarms
Bros.,, Doyle, $32,364; A, Telchert & Son, Ine,
Sacramento, $33,917; J. B. Galbraith and Don A. Cane-
vari, Santa Rosa, $31,068; M. J. B. Const. Co., Stock-
ton, $39,793. Contract awarded to Fredericksen &
Westbrook, Lower Lake, §292,750.50,

RIVERSIDE COUNTY—About 2.2 miles west of
Indio, 1,3 miles grade and P. C. C. pavement. District
XI, Route 26, Section E. Oswald Bros., Los Angeles,
gg?g§g5 uContract awarded to B. G. Carroll, San Diego,

RIVERSIDE COUNTY—Between Temecula River
Br. and Sly. Bdy., and between Sage and 4.2 miles
south of Hemet; 27.6 miles; road mix surf. {r, rd. bd,
Distriet VTIT, Routes 78, 194, Sections AB, B. Geo.
Herz & Co., San Bernardino, 816,653; P. B. Hazard &
Sons, San Diego, §16,906: Clyde W. Wood, Stockton,

$18,664; Dimmitt Taylor, Los Angeles, 323,436 ;
Matich Bros., Elsinore, $17,018: Oswald Bros., Los
Angeles, §19,314; A. S. Vinnell Co., Los Angeles,
316,329, Contract awarded to Oilfields Trucking Co.,

Bakersfield, $13,081.81,

RIVARSIDE COUNTY—1 mile north Box Springs
an overhead crossing over A. T. & S. ¥, 1-37", 2-34’,
2-8" spans to be constructed. Distriet VIII, Route 19,
Section C. Byerts & Dunn, Los Angeles, $18,260;
John Oberg, Los Angeles, $18,890 ; Robert D. Patterson,
Santa Barbara, $19,305; R, M. Bishop, Long Beach,
$20,618; J. F. Haddock, Ltd.,, Pasadena, $19,680:
Oswald Bros., Los Angeles, §18,970. Contract awarded
to D. A. Loomis, Glendale, $17,022.70.

SAN BENITO COUNTY—San Benito County, 120’
bridge to be salvaged from Pacheco Creek and erected
at San Benito River, and 100’ San Benito River bridge
to be salvaged, -PDistrict™V, Rotites 22~ 119, Sections
B, D. W. J. Tobin, Oakland, §4,624; TUnion Paving
Co., San Francisco, $5,138. Contract awarded to Lor
& Bishop, Saeramento, $3,850,

SAN BERNARDINO COUNTY—Between Vidal and
Route 58, between Doble and 20 miles northerly and
between Route 26 and [1.5 miles northerly, about 78.5
miles road mix surf. trmt. to be applied. istriet VITI,
Routes 146. 43, 187, Sections A, B, C, D, H, J, K, E. A,
Clyde 'W. Wood, Stockton, $109,824: A 8. Vinnell Cn.,
T.os Angeles, $101,508: Oswald Bros., Los Angeles,

(Continued on next page)
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$117,453; Dimmitt & Taylor. Los Angeles, $114,246,
Contract awarded to R. E. Hazard & Sons, San Diego,
$88,083.60.

SAN BERNARDINO COUNTY—Highway roadside
landscape project between Alabama Street and State
Strect in Redlands, about 1.9 miles in length, District
ViI, Route 26 Section A and Rld. Matich Bros, Elsi-
nore, $13,2 A, Cummings, San Diego, ss 816.
ggr&tract awn.rded to Peterson Bros., Inglewood,

SAN BERNARDINO AND RIVERSIDE COUNTIES
-—Va.rlous locations, 19.¢ mileg plant-mixed surfaclng

i! S) and seal coat. District VII, Routes 31,
190 6 ections A C, C E, A. 8. Vinnell Co.,
Los Angeles, 567 596. = Contract awarded to George
Herz & Co., San Bernardmo $63,603.20.

SAN DIEGQO COUNTY-—Bridge across Santa
Margarita R. 23 miles north of Oceanside. Dlstrlct
XI, Route 2, Section C. V. R. Dennis Const. Co., San
Dleg $295, 693 Dimmitt & Taylor, Los Angeles $222,-
900; Shofnér & Gordon, Los Angeles, $233, Pacific
Bridge Co., San Franclsco, $236,377; B. O. Larsen,
San Diego, $181,063; J. E. Haddock, Ltd., Pasadena,
$251,961. Contract awarded to C. W. Wood, Stockton,
$175,5629.65.

SAN LUIS OBISPO COUNTY—Between 1 mile east
of Pozo and Kern County line, about 40.6 miles, liquid
asphalt to be furnished aud applied to existing road-
bed. District V, Route §8, Sections B, C, D and E.
L. A. Brisco, Arroyo Gra.nda $12,636; Square Oil Ce.,
Los Angeles, §12,870; Paulsen & March Ine., Los
Angeles, §12,116; Oilfields Trucking Co., Bakersﬂeld,

13,624. Contract awarded to Lambs Transfer Co.,

ong Beach, $12,038

SHASTA COUNTY—Between forest bdy. on Route
20 and Bridge Camp on Route 83, about 21.6 miles in
length, seal coat to be applied. District II, Route 20
and 83, Sections B, A-B. E. F. Hilllard, Sa,cramento
§10 759 Haywa.rd Bld. Material Co ard,

11,529 ; Dunn & Baker, Klamath Falls, Ore $ ,192 ;
C. ¥. Fredericksen & Sons, Lower Lake, $12,780; Palo
Alto Road Materials Co.,, Palo Alto, $14 772." Contract
g.gv;xé-gcd to Pacific Truck Servlce, l’nc,, San Jose,

SIEXRA AND NEVADA COUNTIES—Between
Downieville and Route 83, betwsen 7.1 miles north of
Truckee and 5.7 miles north of Nevada-Sierra county
line, and between Sierraville and Calpino, about 48.2
miles of penetration oil treatment to be appllied. Dis-
trict III, Routes 25 and 83, Sections, various. C. F.
Fredericksen & Sons, Lower Lake, 810 522; Lee J.
Immel, Berkeley, $10,971; Oilfields 'rrucklng Co.,
Bakersﬂeld $11 362 ; Paciﬂc Truck Servlce Inc.,, San

Jose, $10,821 yward Ha.ywnrd
$10,788. Contract awarded to%dw. Hllﬁard Sacra’
mentn, $10,297.

TULARE COUNTY—Retween wly. bdy. and 4 miles
east and between Yettem and Lemon Cove, 24.6 miles
road-mix, shoulders and armor coat, portions of pave-
ment, District VI. Routes 121, 129, Sections A B C,
E. M, J. B. Construction Co., Stockton, $34,798 ; L. A,
Brisco, Arroyo Grande, $27,485; A. S. Vinnell Co., Los
Angeles, $29,240; Stewart & Nuss Inc., Fresno, $25 336.
Contract awarded to Palo Alto Road Materials Co.,
Palo Alto, §$24,401.

TULARE COUNTY—Betwesn 2.7 miles and i3.5
miles east of Porterville. (Road-mix surface treatment
(shoulders). District VI, Route 127, Section B. Oll-
fields Trucking Co., Bakersﬁeld 35 599 ; Square il
Co., Los Angeles, $8,210; A, S. Vinnell Co., Los
Angeles, §4,645; Stewart & Nuss, ine., Fresno, $4,330
L. A. Brisco, Arroyo Grande, $4,197. Contract awarded
to Palo Alto Road Materials Co Palo Alto, $3,143.

VENTURA COUNTY—Within (‘amarﬂlo State Hos-
pital Grounds, grade and A. C. and P. C. C. pave-
ment. Distriet VII, Camarillo State Hospital. Con-
tract awarded to Oswald Bros., Los Angeles, $18,164.

YOLO COUNTY—Between Yolo Causcway and M
Straet subway, 3.5 miles to be eraded and ved with
asphalt concrete. District III, Route Sec. C.
Heafey-Moore Co., Oakland, $183,537; Union Paving
Co., San Francisco, $159, 184 Contract awarded to A.
Teichert & Son, Inc., Sacramento, $157,485.10.

CARRY ON!

HE miner drives the tunnel and
The weaver runs ths loom,
Though twenty wizards prophesy
The dismal day of doom.

The builder sets the girder,
The farmer tills the farm,
Though thirty anxious editors are
Viewing with alarm.

And science, art and industry
Prope! the world along,

Though forty experts testify that
Everything is wrong,

Then gayly help to decorate your
Little nook or space,

Though fifty college faculties have
Flunked the human race.

—ARTHUR GUITERMAN.

Each Dollar Spent
on Roads Develops
$3 in Other Business

IGHWAY construction not only pro-

vides roads, but also plays a vital part

in the restoration of general business
to a sound basis. This is revealed in a recent
survey made by the United States Bureau
of Public Roads.

The survey indicates that every $1 expended
on roads initiates a movement which results
in the distribution of $3.15 in wages and
materials and that for every four men put to
work on highways, employment is created for
seven additional workers in twenty-four dif-
ferent industries.

An annual expenditure of $1,000,000,000 on
road work would furnish continunous employ-
ment for twelve months for more than
1,000,000 persons, about equally divided be-
tween urban and rural areas. Of this num-
ber less than 40 per cent would be employed
on road work directly, the remaining 60 per
cent in industries.

Business transactions beneficial to many in-
dustries and many different communities
result from every order for highway materials.
Each successive stage in the processing of
materials represents the distribution of enor-
mous sums for labor, equipment, materials
and other expenses which make up the cost
of doing business.

It is the total value of the business thus
stimulated which multiplies the value of each
dollar invested in highway work.

e e
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