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NOT since the begiizning of

construction work on the
Central Valley Project

has state-wide interest in its
progress been brought into
sharper focus than on Novem-
ber 5th when Secretary of the
Interior Harold L. Ickes, Gov-
ernor CLllbert L. Olson,. Commis-
sioner of Declamation John C.
Page aild numerous other State
and Federal officials took part in
the groLmd breaking ceremon~~
at Friant Dam Site.
The ceremony marked the be-

ginning of construction on the
$16,000,000 Friant Dam, key
storage unit of the Central Val-
ley Project in the San Joaquin
Valley, on the San Joaquin
River twenty miles north of
Fresno. When completed this
dam will furnish a supplemental
water supply to approximately
1,500,000 acres of land in the
soLithern San Joaquin Valley
and complement the clevelop-
ment at Shasta Dam.

Estimates of the crowd that
attended the ceremony ranged
from thirty to fifty thousand
people and many thousands
more listened to a nation-wide
broadcast in which Governor
Olson and Commissioner Page
urged the people of California
to take immediate action on de-
velopin~ a comprehensive pro-
gram of public distribution of
the electric eizergy which will be
developed by the project.

Governor Olson told the
thousands listening of the plans
of his administration to make
every effort to secure the pas-
sa~e of legislation which will
assist in the public distribution
of power and stressed the need
for the formation of public dis-
tricts so the electricity as well
as the water can be handled co-
operatively and at a minimum
cost to the future consumers.
"The degree of success of the

Public Ownership Imperative
Says Governor Olson

It is my firm conviction that the lowest
costs for the major benefits of the Central
Va11ey Project can be realized only under
a comprehensive system of Public Owner-
ship. Public ownership of every phase
of the conservation, diversion, storage
a,nd distribution of water; public owner-
ship of every phase of the generation and
distribution of electric power.
Your state administration has made,

and will continue to make, every possible
effort to secure passage of legislation
enabling and facilitating public owner-
ship. This will make easier the forma-
tion of public utility districts and other
cooperative enterprises whereby the farm-
ing communities of the Sacramento and
the San Joaquin Valleys can ensure get-
ting Central Valley water and Central
Valley power at the lowest possible costs.
As is now well known, these lowest costs

are not possible under private ownership
and exploitation so long as the rate payer
has to support: the inflated valuations of
ut7lity properties now enjoyed by tn~
private utility companies; their capitali-
zation of the right to exploit the rate
payer as a valuable intangible asset; the
high interest rates these companies pay
for- their borrowed capital; the high
charges for so-called expert management
paid by the private utility companies to
their parent holding companies ; and the
very comfortable dividends these com-
panies pay to their stockholders, most of
whom live well removed from these
valleys.
The farmer's margin of profit has

become so very narrow that he can no
longer afford the luxury of the private
ownership of his water and power utili-
ties.

Fro~~a address at Friant Dam Gro2cnd-
breaking by Governor C~clbert L. Olson.

Central Valley Project; the final
measure of the benefits realized
from it by the farmers, will de-
pend upon the cooperation of
the communities comprised by
the Central Valley," Governor
Olson said.
"It is my firm conviction that

the lowest costs for the major
benefits of the project can be
realized only under a compre-
hensive system of public owner-
ship. "

Voicinb the same sentiment,
Commissioner Page cleclarecl:
"It always has been the policy

of the Bureau of Reclamation to
dive preference, in the disposal of
po«per, to public a;encies. It is
hoped that public outlets will be
available for Shasta power.
This presents. a big opportunity
for local and State assistance to
the Central Valley Project.
"Possibly new State legisla-

tion may be found desirable. I
should look with favor upon
some legislation, drafted with
consideration for the interests
of all those involved, which
woLild enable the State, through
the existing Water Project
Authority, to fLmction in rela-
tion to the project in any
capacity found mutually desira-
ble by the State and Federal
governments. "
The State and Federal gov-

ernments, through Public Works
Director Frank W. Clark and
Commissioner Page, are work-
ing out details which will facili-
tate the State's participation in
this distribution program.
Thus the State and Federal

governments have moved a step
nearer the solution of the prob-
lem of ultimate distribution of
the water and power to be devel-
oped by the Central Valley
Project on which the Federal
Government through the United
States Bureau of Reclamation is.
spending $170,000,000.



As the. year encl approaches work is
going forward oiz so many features
of the project and announcements of
work that will be done in the near
future are coming out with such
rapidity a general review of just
what is taking place on the entire
project is in order.

Since work was first started on a
Peclaination Bureau warehouse. at
Friant, February 19, 1931, the Fed-
eral Government has awarded can-
tracts totalling approximately $75,-
000,000. Because of the nature of
many of these contracts in which the
government agrees to furnish mate-
rials, the Federal obligation is far
in excess of the amount actually
Linder contract.
The largest single contract let on

the project was to Pacific Construc-
tors, Inc., for the eYCavatiolz and con-
crete work on Shasta Dam, which is
the major iinit of the Central Valley
Project. The contract was for $35,-
939,450 and includes the excavation
work aizcl bLiilding of the dam and
power house exclusive of materials
and machinery, which will probably
cost as much again as this contract.
In a little over a year, Pacific Con-

structars, Ii7c., have cnt and blasted

away more. than 3,000,U00 cubic yards
of rock aticl earth from the sides of
the Sacramento River Canyon 12
miles north of Redding. Less than
800,000 yards of earth remain to be
excavated before the grooves cut into
the sides of the canyon are down to
the foundation rock on which the dam
will be anchored.
Next spring, sometime in•Mareh, it

is anticipated the actual laying of
concrete will be started. The govern-
ment already has awarded to the Per-
manente Corporation of Oakland a
contract of $6,902,000 for the cement
and a contract of $4,413,520 to the
Columbia ConstrLiction Company of
Oakland for the aggregates which will
~o into the dam.
The subcontracts alone awarded

for the. transportation of aggregates
and the equipment for placement of
concrete amount to no inconsiderable
figure. Aggregates will be trans-
ported from pits near Redding over
a conveyor belt system, which will be
the longest ever constructed, 9.6 miles
long which is being built by the
Goodyear Tire and Rubber Company
at a cost of $1,500,000.
Placement of the concrete will be

through a cableway system extending

.~

from ahead tower that will be 610
feet high from foundation to the air-
plane beacon on its tip. This tower
and three tail towers are being built
by the American Bride Company.
Four other tail towers, veterans of
construction work at Boulder and
Parker Dams are now being assem-
bled.
In all, seven cable~~vay systems will

be installed leading from the head
tower to the various movable tail tow-
ers. About 13,000 feet of three-iizch
locked coil cable will form a web
between these towers over which the
crawling cable buckets can cover
every part of the dam site.

Pacific Constructors, Inc., also are
building the gigantic power house at
Shasta Dam which will be the largest
single hydroelectric development in
the State. However, the United
States Bureau of Reclamation has
placed a separate contract. for the con-
struction of turbines and four genera-
tors which will develop 1,500,000 kilo-
watts of electric energy amltially.
This contract is for $4,455,527.
Yet to be built. is the 200 mile long

high power transmissioiz line which
will carry this power from the dam
clown to load center at a sib-station

;~~:

View of Friant Dam site looking across San Joaquin River toward right abutment. White lines indicate excavation area for dam

foundations.
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Group picture taken at Friant Dam groundbreaking. Left to right, Frank W. Clark, State Director of Public Works; H. L. Ickes,

Secretary of Interior; Governor Culbert L. Olson.

proposed to be built at Antioch.
Already completed is the by-pass
tunnel under the north abutment of
the dam through which the Southern
Pacific Company now routes its trains.
Built at a cost of $426,475, it will
serve to divert water around the dam
construction when the new railroad
relocation is completed and eventually
will be plugged with cement.

Other smaller contracts for ware-
houses and incidentals amount to
$190,000 and the government has
spent $777,727 in preliminary work
and on its own camp at Shasta Dam
and Friant Dam.
But in addition to Shasta Dam

itself, the water to be stored in the
reservoir behind it will cover up a
railroad and highway system necessi-
tating a major rebuilding program
there.
The contract for relocation of

thirty-five miles of Southern Pacific
Railway through the reservoir site,
on which work is now well under way,
calls for an expenditure of $8,213,206.
This does not include materials such
as rails and structural steel nor the

work which will be done on the Pit
River Bridge, which will carry both
rail and k~ighway traffic across the Pit
River Canyon at an elevation of 500
feet above the river bed. This will
be the highest construction railroad
and highway bridge in the world.

Substructure contracts for work on
this bridge already have been
awarded totalling $1,138,288 and bids
on the steel superstructure will be
opened in Sacramento on January 16,
1940. The contract will call for the
furnishing and erecting of 33,000,000
pounds of structural steel, 1,000,000
pounds of cast steel, and the placing
of 1,300,000 pounds of reinforcement
bars.

Nearly twenty miles of the Pacifie
Highway also must be relocated to an
elevation above the high-water level
of the reservoir and will involve a cost
of approximately $3,200,000, not
including the State's share in the Pit
River Bridge. Contracts for carrying
out this work were signed only a
month ago between the State and
Federal governments.
The present channel of the Sacra-

mento River will be used to carry the
water stored in Shasta Dam down to
the Delta region. By regulating the
flow of that river, it is anticipated
flood dangers will be checged during
the winter months and an adequate
irrigation supply provided at all times
during the summer months.

This surplus flow during the low-
water months of the summer, in addi-
tion to enhancing the navigability of
the Sacramento River, will serve to
flush from the Delta region the salt
water which annually threatens the
rich farming lands in that district.

Nearest completed of all the units
of the Central Valley Project is the
Contra Costa Conduit which extends
from the Delta region at Rock Slough
to a point near Martinez. Contracts
totalling $1,318,428 have been
awarded on this work and it is now
more than half completed.
Bids were opened in Sacramento

December 12th for the construction
of the head works, intake, fish screen,
the cutting through work which will
join tine already built sections of the
conduit with Rock Slough and for

California Highways and P7sblie Works (vexember i9s9J ~Threey



Members of Governor Olson's Central Valley Project Committee—Seated, left to right, Ray Eberhard; Senator J. C. Garrison;
State Engineer Edward Hyatt; former Senator Herbert C. Jones; Director Frank W. Clark of the Public Works Department; Frank-
lin Hichborn; J. C. Youngberg. Standing, left to right, Louis Bartlett; Frank R. Chilton; E. A. Crocker; A. D. Edmonston, Deputy
State Engineer; Leo J. Smith; E. A. Rolison; Paul A. McCarthy; J. Rupert Mason and C. C. Carleton, Chief, Division of Contracts
and Rights of Way.

a small cut-off dam across Dutch
Slough which is desibned to prevent
salt water encroachment into Rock
Slough.
In the Delta Division of the project

announcement has been made of the
final location of the San Joaquin
pumping system and canal which will
carry 3000 second feet of fresh delta
water up the San Joaquin Valley to
Mendota where it will be returned
to the San Joaquin River.
As now outlined, the canal will

start near Stockton and through a
series of pumping plants the water
will be lifted 160 feet up to a high-
line canal which will follow the foot-
hills around the west side of the San
Joaquin Valley.
At Mendota, more than 100 miles

up stream from where it originated, it
will empty into the San Joaquin
River to replace the water that will
be stored behind Friant Dam.
Through this exchange of water about
1,500,000 acre-feet of new and vitally
needed water will be supplied to lands
that now have deficient supplies in
the South San Joaquin Valley.

Contract for the construction of
Friant Dam was let to the Griffith

Company and Bent Company, joint
low bidders, for $8,715,358. The gov-
ernment wi]1 supply cement aggre-
gates, structural and reinforcing steel,
pipe and machinery. Already the
company has about 400 men employed
in preliminary stripping operations
and the construction of a camp.

Friant Dam, while smaller than
Shasta Dam, still will rate as fifth
largest of this type in the United
States and its construction calls for
the excavation of 770,000 cubic yards
of earth and rock; stripping of 600,-
000 yards of overburden from the
sand and gravel deposit ; handling of
3,220,000 tons of sand and gravel;
manufacture and placement of 1,850,-
000 cubic yards of concrete in the
dam and 57,000 cubic yards of con-
crete in appurtenant structures ; in-
stallation of 3,300,000 pounds of rein-
forcement bars, about 3,800,000
pounds of gates and valves, 3,440,000
pounds of tubing and fittings and
3,000,000 pounds of pipe and miscel-
laneous metal work.
When completed the dam will be

300 feet high and 3450 feet long and
the reservoir behind it will be approgi-
mately 15 miles long. Leading from

the dam will be two canals, the 1VIa-
dera Canal and Friant-Kern Canal.
The Madera will extend northward

40 miles to the Chowchilla River and
supply parts of Fresno and Madera
County with water. Bids will be
opened for the first unit of this canal
in Sacramento December 21. The
canal will have an initial capacity of
1000 second feet.

Surveys still are under way on the
final location of the Friant-Kern
Canal which will extend southward
from the dam for 160 miles to a point
near Bakersfield. This canal will
have an initial capacity of 3500 sec-
ond feet, and will be a veritable river
diverted to a section where many
thousands of acres have been aban-
doned because of lack of water.
In short, the Federal Government's

construction program on the Central
Valley Project now covers the entire
Central Valley. Walker R. Young,
supervising engineer in charge of field
activities for the Bureau of Reclama-
tion, estimates 3000 people are work-
ing on the project and the Federal
Government is spending $44 every
minute of each twenty-four hours in
California.

QFour~ (Decensber 1939) CLIIZfornia Highways and Public Works
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From FRANK W. C Lf'~R K, Director
To All the Employees of the
Department of Public VC/orks

S THE FIRST YEAR of Governor Culbert L. Olson's administration

nears its close it seems appropriate for me, as Director of Public

Works, to extend through our official journal cordial holiday greetings

to all who have contributed toward the successful conduct of the

activities of the Department of Public Works during 1939. Q I deeply

appreciate the fidelity of the personnel of the Department in making possible the

many accomplishments in State highway and State building construction and

the development and protection of the water and power resources of the State

during the year now nearly gone. Q( With full appreciation on my part of all

the good work of the past, I desire particularly to stress at this time that the

coming year offers opportunity for still greater effective public service. In a

large organization such as ours, success, of course, depends upon a loyal,

resourceful and enthusiastic group of co-workers. Q( In any organization there

is a tendency upon the part of those filling the more subordinate positions to

remain silent even when they could make constructive suggestions and possibly

criticism which would be most helpful to the work. Q(I am certain this par-

ticularly applies in all departments of State service. During my several years

of executive experience in private business I have seen the value of the «Employee

Suggestion System" well demonstrated. Q( If through this medium private busi-

ness can be benefited, I see no reason why it would not benefit the public's business.

Q( In view of the fact that it seems quite impossible for all the employees of the

Department to meet with me personally, although I would appreciate the oppor-

tunity, I am adopting this method of obtaining your ideas. (I Therefore, during

the year 1940, in order to make our joint endeavors even more worthwhile than

ever before, I invite every employee of the Department, regardless of rank, to
forward to me personally any sincere suggestion, criticism or comment of any

nature that he or she has to offer and believes will result in greater efficiency.

Q May the Christmas season and the New Year bring happiness to you and yours
and with it still greater opportunity to help build and maintain and further
expand those facilities, which the Department of Public VPorks is established to
provide for the convenience, safety, and enjoyment of the People.
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TrafFic Far Outpaces Construction
on California Highway System

By FRANK W. CLARK, Director of Public Works

Address Delivered by Director Clark at the Meeting of the State-Wide and Regional Highway Committees of the Cali-

fornia State Chamber of Commerce at the Palace Hotel in San Francisco Thursday Morning, November 30, 1939.

OU are business men, and I
am here to talk business, a
business that we are in together

—you, the motoring public and your
State government. It is a billion dol-
lar concern.

California motorists contribute mil-
lions in gas tax moneys and motor
vehicle fees annually for construc-
tion and maintenance of the State
Highway System. They are jnstifi-
ably proud of this system, comprising
approximately fourteen thousand
miles of good roads and representing
an investment for construction and
reconstruction alone of some four
hundred million dollars.
The State Highway System, of

which about one thousand miles are
within incorporated cities, serves des-
ert areas where the annual rainfall
is less than one inch and coast areas
where the rainfall is one hundred
inches. It extends from a point
below sea level, crossing and re-
crossing the Sierra Nevada Mountains
to elevations of four thousand to ten
thousand feet, where the average an-
nual snowfall is 480 inches.

LACg OF FUNDS

California's far flung network of
highways has been built with money
willingly contributed by the people
through bond issues, the gasoline tax
and motor vehicle fees, and with
Federal Aid moneys.
The main problem of the High-

way Division can be simply stated.;
not so easily solved. We have a
lot of work that needs to be done
but we do not have the necessary
money with which to do it.
The building of the present State

Highway System was begun in July,
1912, following approval of an eight-
een million dollar bond issue in 1909.
Subsequent bond issues of 1915 and
1919 provided $15,000,000 and $40,-
000,000, respectively, for further de-

velopment, making the total bond
issue appropriation for highways
$73,000,000.
In 1913 the first act requiring regis-

tration of all motor vehicles was
passed by the legislature, the net reve-
nue derived therefrom being divided
equally between the State and coun-
ties for road purposes. In 1923 the
State adopted atwo-cent gasoline taa
and in 1927 increased the tag to three
cents.

ROAD REQUESTS EXCEED REVENUES

In addition to the gasoline tag, the
State receives thirty-one and three-
fourths per cent of the motor vehicle
registration and weight fees as well
as certain moneys from the Federal
Government for Federal Aid high-
ways, the estimate for this biennium
being $8,000,000.

This all totals iip to approximately
$28,000,000 for this biennium for
construction purposes.
One-half of this must be spent in

the southern thirteen counties and
the other half in the northern forty-
five counties. This must again be
divided one-half for Primary State
Highways and one-half for Secondary.

Cooperation Desired
I appreciate this opportunity

to discuss with you the prob-
lems of your State highway
Department, which has a good
record behind it.
Your assistance and sympa-

thetic cooperation in our en-
deavor to further increase the
operating efficiency of this de-
partment is asked for and will
be deeply appreciated..

Excerpt from acv address delivered
by Director Fra~zk W. Clark of the
Department of .Public Works ¢t the
annual meet%~x~ o,f'tYee Cal%}ornia State
Chamber of Commerce.

I said that we have a lot of work
that needs to be done but that we
do not have the necessary money with
which to do it.

ti9hen the Highway Commission
was preparing the biennial budget
under which we now are operating, it
received requests from counties, cities,
civic organizations and other groups
for highway projects totaling more
than 150 million dollars.

Those projects were carefully con-
sidered by the groups presenting
them before they were submitted for
approval. They were considered as
number one projects in the localities
affected. The present Highway Com-
mission, since it took office on March
1, 1939, has listened to many delega-
tions pleading for relief on their
traffic problems. They have individ-
ually and collectively toured the State
to view these projects at first hand
and discilss the problems on the
ground with civic-minded people of
the many communities of our State.
Most of these projects are meritori-
ous, many of them almost Pmer~ency
situations. The Division of Highways
recognizes the need but I coo not have
to point out to you that 28 million
dollars of available fiends can not pro-
vide for 150 million dollars worth of
requested highway work. A similar
problem will confront the present
Highway Commission when ,t pre-
pares its budget for the next biennial
period.

DUTY TO TAXPAYERS

tiVe are intent on spending the
money provided by law in such a
manner as to give to the taxpayers
and to the traveling public a dollar's
worth of service for every dollar eol-
lected and spent. That is our duty—
our job. That is what we will try to
do—with your assistance and coopera-
tion.
I have gone into this so carefully,

QSix~ (December i9s9~ Ceelifornia Highways end Public 1Vorks



not for the pleasure of reciting fig-
ures, but in the hope that you will

familiarize yourself with these facts
and assist the State Highway Depart-
ment by passing the information on
to others who may not know these
things. After all, you and I are, or
should be, agreed on at least one
thing : the orderly improvement and
maintenance of our State Highway
System so that it will not only be
something that we can be proud of
but will serve the increasing needs
of our traveling public.
That is a large order.
At the inception of the State High-

waySystem in 1909 the legislature pro-
vided for 3082 miles and extensions
added by the second and third bond
issues increased this to 560 miles.
Additions between 1920 and 1931
brought the mileage to 7332. In 1933
about 6700 miles of county roads
were added to the State's system, with
no additional funds being provided
for their maintenance and betterment.
Today there are approximately 14,-
000 miles of State highways, of which
about 12,869 are rural roads. More
than 10,400 miles of the State High-
way System are hard pavement or
bituminous treated rock surface.

TRAFFIC OUTPACES CONSTRUCTION

During the 27 years since ground
was broken for the first road contract,
highway construction standards have
made phenomenal and at the same
time costly advances. In the early
days 15-foot pavements were stand-
ard—today two-lane pavements are 22
feet wide, allowing 11 feet for each
lane ; three-lane pavements are 33
feet wide and on four-lane pavements
each traffic way is 23 feet wide.

California today stands at a critical
juncture in the development of high-
ways and highway transportation.
When we began building a highway
system for a small but rapidly increas-
ing number of motor vehicles, we
could not perceive the ultimate extent
to which that traffic would grow. In
the construction of roads and high-
ways, we have not been able to keep
pace with the rapid increase in motor
vehicle traffic and the steadily grow-
ing demand of our agricultural, com-
mercial, transportation anc~ industrial
interests for more and better high-
way facilities. The volume of traffic
in California has always been ahead
of the road facilities available and
funds provided for the purpose.

Twenty-five years ago there were
77,000 motor vehicles in California.

Gas Tax is Divided
There is a widespread pub-

lic impression that the Divi-
sion of Highways receives all
of the revenue from the thre~-
cent gas tax. The State col-
lects a three-cent per gallon tax
on the gasoline you buy. Of
this, one cent is allocated di-
rectly to the counties of the
State in accordance with the
number of motor vehicles regis-
tered in each county. T'he
minimum payment to each
county, however, being $30,-
Q00 per ,year. This money is
used by the counties on county
roads.
Of the remaining two cents,

the revenue from one-half cent
must be expended within cities,
one-half of it on State high-
ways within the city and the
other half on streets of major
importance. This money may
be spent on maintenance or
construction.

This leaves one and one-half
cents to the Division of Aigh-
ways. It takes about three-
quarters of a cent for adminis-
tration and maintenance. The
remaining three-quarters of a
cent is what is left for construc-
tion projects.
Excerpt from address by Public

Works Director Clark.

As of last October 31, there were
2,716,277 registered vehicles. This
bare statement conveys no adegLiate
idea of the basic changes in highway
design made necessary by this
increase.

BUILDING TEN YEARS BEHIND

It is true that we have splendid
highways that are fax above th.e
standard of other States; neverthe-
less we are ten years behind in our
construction program. Obsolescence,
inadequacy, and depreciation render
at least half of the 14,000 miles of
the highway system of the State
incapable of safely and satisfactor-
ily serving the traffic that they now
bear.

There is probably no other public
service from which the people derive
such direct benefit as they do from
good roads, which are so closely inter-
~~voven with our ordinary life that few

of us really appreciate their impor-
tance except when such service is in-
terrupted or inadequate. It is a mat-
ter of simple arithmetic that taken
as a whole the California Highway
System has saved money to the State
on a basis of comparison of vehicle
operating costs alone, to say nothing
of the many other economic benefits.

It is estimated that the average mo-
torist in California pays less than two
mills per mile for the benefit of using
the highway system.

Today, with a highway system
comprising some 14,000 miles, of
which 4000 miles axe unimproved
and approximately 6000 more miles
inadequate for the traffic carried, it
is vitally essential that all funds
available now and for years to come
from the gasoline tax and motor
vehicle fees be devoted exclusively
to the purpose for which they are
intended; namely, highway construc-
tion and maintenance.

It must be recognized that adoption
of higher standards of construction—
the expansion of lane widths, the di-
vicled type of roadway, the increased
width of right of way necessary for
this type of construction, and the im-
provement of our intersections—will
further complicate the already acute
financial problem.

MANY MILLIOIvTS T?P'~'DED

I will not attempt to go into detail
as to specific improvements needed on
our highway system. Mr. Purcell,
our State Highway Engineer ; Mr.
Panhorst, oLlr Bridge Engineer; Mr.
Dennis, our Maintenance Engineer ;
and Mr. Grumm, Engineer of Surveys
and Plans, will inform you fully in
this regard. However, without in-
fringing upon the subjects to which
they will address themselves, I may
say that our engineers have estimated
that with the present annual revenue
of the Division of Highways it will
require twenty-five years and 503
million dollars for improvement and
reconstruction of the State Highway
System exclusive of right of way.
Replacement of the rtilral State High-
way System alone due to obsolescence
and depreciation is falling behind at
the rate of 151 miles of road surface
and 38 bridges each year.
Our State-wide Planning Sur`•ey,

in cooperation with the U. S. Bureau
of Roads, has shown that 60 per
cent of the traffic on the rural State
Highway System originates in the

(Continued on page 16)
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Monterey Rea I ign ment Involves
New Bridge and Channel Change

By L. E. McDOUG~L, District Office Engineer

ELIMITATION of one of the last sections of the old fifteen-foot
concrete pavement laid in Dis-

trict V in 1919 and 1922 vs ill be ac-
complished under a contract awarded
by Director of Public Works Frank
W. Clark for construction of 7.3 miles
of highway extending from the south-
erly border of Monterey County,
about 3.8 miles north of the town of
San Miguel, to the town of Bradley.
The project involved is on the Coast

Highway (U. S. 101), known as El
Camino Real, between San Francisco
and Los Angeles. It will include

// \~ `~/ \ / ~ a~ ~

~~ ~ %..`
~ ~ ~ a ~

The new alignment, generally, par-
allels the old highway and the South-
ern Pacific P,,ailroad right of way
throughout its entire length.

WILL MOVE RIVER CHANNEL

The centerline of improvement gen-
erally is about 70 feet from the rail-
road's nearest right of way line,
which will permit widening on the
railroad side when traffic warrants
the construction of further traffic
lanes.
Due to the changes in grade and

alignment and the izecessity for rais-
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under a separate contract the build-
ing of a new bridge across the Salinas
River near the mouth of the Naci-
miento River.
The narrow original pavement has

withstood heavy traffic for twenty
years although for the past several
years maintenance costs have been
high and it has been impossible to
hold the surface to a smooth riding
condition. In 1929 two and one-half-
foot rock borders were placed on each
side of the pavement, which gave vir-
tually a 20-foot width of traveling
surface.

went most of the 7.3 miles. At two
ar three places it will be necessary to
construct. a detour road, but the total
length of such detour road will not
emceed 1 z miles. One of these loca-
tions will be at a point where the
Salinas River has gradually eaten
into the bank very close to the present
highway and, at that point, the con-
strnction centerline is located nearer
the railroad. At this location it is
proposed to build tip the river bank
and throw the channel further away
from the highway by the installation
of 155 jack straws made with 40-pound

~o/ ~

/ ~ ~ / ~ a°'°'~ ~~ ~ ~ ~ ;, i ^L F ~ /
/~ ~L~• ~. ~. o' ~

\,~ ~ ~~~ ~ End of PruJect

~~i II ~\\

ink grade in places where present
grade is entirely too low with respect
to the adjacent lands, it was found
that there would be a comparatively
small portion of this 7.3 miles ̀vhich
could be second-storied. Also, as
there were no detour roads available,
it would have been necessary to con-
struct adetour practically throughout
the length of the project hacl the cen-
terline followed more closely the
existing pavement.
The centerline was therefore shifted

over further from the railroad so that
traffic may be carried on the old pave-

\\ Mb N2I
\ 9T

rail, tied together with 4-inch cable
anchored to concrete deadmen well
back in the bank. Where the road-
way slopes run close to the river's
edge, broken concrete riprap will be
placed to protect proposed construc-
tion.

ROADBED 40 FEET WIDE

This new highway will have a
blanket of select material or imported
borrow 6 inches thick practically
throughout its entire length and gen-
erally for the full width of the road-
bed, 38 to 40 feet.

(Continued on gage 21)
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Construction scenes on realignment of U. S. 101 near Bradley, Monterey County, showing tractor and 28 cubic yard scrapers at work.

Center—Narrow old bridge across Salinas Fiiver to be replaced and sec4ion of existing 15-foot concrete pavement laid in 1919.
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1~arrow Kingsburg Bridge Will Be
Part of New Four-Lane Highway

By C. L. SWEET, Resident Engineer

TW 0 miles south of I~ingsburg iiz Fresno County, U. S. High-
way 99 crosses the Kings River

on a reinforced concrete through gir-
der bride 950 feet long and with a
21-foot roadway. This obsolete struc-
tLtre, the last remaining bridge on
this important highway between Sac-
ramento and Los Angeles with such
a narrow roadwa3T, is to be part of a
ne~v four-lane divided highway. Con-
struction work on a new span now is
Linder ~vay and should be completed
about March 1 of next year.
On account of the high speeds and

heavy traffic usinb this highway its
narrow width forms a definite hazard
and on account of the length of the
structure it acts as a bottle neck at
times of heavy traffic.
The through girder type of con-

struction snakes it impossible to widen
the existing bridge. It is ii2 fair
structural shape ancl, except for
width, could adequately serve traffic
for several years to come. It was
built in 1915 by Tulare County.
The budget for the 89-90th fis-

cal years set up $180,000 for the con-
struction of a new bridge and ap-
proaches at this location. lifter
studies of the problem it was deckled
to build a new two-lane bridge about
60 feet upstream from the existing
structure to carry northbound traffic,
the existing bridge to continue to
carry the southboiuid traffic, thus pro-
~-icling for afour-lane divided high-
tiva3T. This saves the cost of a tem-
porary detour bridge, which wotiild
have been izecessary if a modern four-
lane bridge had been built on the

t~. ~`
~-,

existing line. At such time in the
future as the old bridge becomes in-
adequate to carry the southbound
traffic it can be removed and a new
southbound bridge constructed, all
traffic being handled over• the north-
bound bridge daring period of con-
struction.
The ne«~ bridge «gill be 1024 feet

long. This is somewhat longer than
the existing highway structure but
slightly shorter than the parallel rail-

road bridge located about 115 feet
upstream. The new bridge will have
seven 60-foot spans, one 50-foot and
one 42-foot- span over the main chan-
nel and sixteen spans varying from 30
feet to 36 feet in the south approach.

It will be a continuous reinforced
concrete girder constrLiction. There
are a total of five expansion joints

° ' ~ ~N,T~
~,~f ~ b . ~ ~ . _ ;

Constructing reinforced concrete bridge across Kings River near Kingsburg, Fresno County, to carry northbound traffic of proposed

4-lane divided section of U. S. 99.
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The new bridge will be 1024 feet long with a 27-foot roadway. The existing bridge will carry southbound traffic.

located every fourth or fifth span at
about the quarter point. Each span
has four girders. For the 60-foot
span the girders are 2 feet 3 inches
deep at the center and 6 feet 3 inches
at the pier. The roadway elevation
is about 298 feet above sea level.
High water was recorded in January,
1914, and December, 1937, at eleva-
tion 292. The new bridge has slightly
more clearance above high water than
the existing structure.
The channel spans are carried on

reinforced concrete piers supported
on timber piles. The bottom of the
concrete. footings is at elevation 263,
about 10 feet below the bed of the
stream. The piers are slender con-
crete walls 31 feet long, 15 inches
thicx at top of footing and 24 feet
thick at the girder seat. The ap-
proach spans are supported on rein-
forced concrete piles, five piles per
bent.
The bridge is being constrLlcted un-

der acontract awarded last May to A.
Soda and Son of Oakland. The esti-
mated cost of the bridge is $125,000.
The approach roads will be included

in a contract now being prepared for
advertising for grading and paving

Surfaced Highways in
U.S. Show Total Gain

of 15,867 Miles
The total mileage of State high-

way systems in the United States
on January 1, 1939, was 465,237
miles, being approximately 15 per
cent of the total road mileage of the
United States, according to an offi-
cial report. The classification of
impwovements under general heads
was as follows: Pavements of all
kinds, 133,937 miles—a gain of 10,-
378 miles; macadam and gravel
treated, low cost mix, amounted to
138,987—a gain of 6652 miles; sand
clay and macadam and graved un-
treated, totalled 102,582 miles, being
163 miles less than the year pre-
vious.
Therefore the total surfaced mile-

age amounted to 375,506 miles—a
gain in surfaced mileage of 15,867
miles. Expressed in percentages the
surfaced mileages are 82 pew cen4
and the "dustless" or better roads
are 59 per cent of the entire state
systems.

the highway from Kings River to
Kingsburg, for which an additional
$60,000 is set up in the 91st-92nd

budget. This will provide afour-lane
divided highway from Kingsburg to
a point one-half mile south of the
bridge.

Higl~ Costs of Congestion
Traffic stops and starts cost ~otor-

ists in the Los Angeles metropolitan

area at least $28,224,000 per year in

wasted gasoline alone, according to

estimates based on surveys announced

by the Automobile Club of Southern

California.
This hidden "stop-and-go tax,"

averaging more than $28 annually for

every car user, indicates clearly that

motorists in this area are paying more
to drive without nonstop, express
motorways than it would cost to build
them, says the club statement. A mo-
torways network across the metropoli-
tan area would eliminate most of the
stops and starts necessary under pres-
ent congestion conditions, it is held.

"Anti that is a sky scraper," announced

the suide.
"Oh yeah? Nell, let's see it work," re-

plied the wise buy.
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New Yiagraph Makes ~►ccurate
Records of Pavement Roughness

By DOUGLAS H. GREELEY, Assistant District Maintenance Engineer

Wh¢el-base of m~acttin¢ IC1~-0"; with-1°SH~fby tUbirla~- - ~ ... ,

. R¢cord~ng wh~¢t af~.ri~id-point...,
~~R¢GOrd~n~ w-h¢¢l movn)¢d ct m~d-pairtt

General view of newly designed Viagraph, a road surface meter machine equipped with recording attachments developed by high-
way engineers.

HE road surface meter here
described is an instrument that
will, no doubt, prove of great

value. The automobile vialog has
been in use many years but its limita-
tions have often created a desire for
something more Lrseful—some means
of securing a record that more accu-
rately indicates road surface condi-
tions and one that may be retained
for future reference.

This need suggested an instrument
that would produce a graphical repre-
sentation, but. if built in an auto-
mobile the ne`~ device «Tould have
weaknesses similar to the present
vialog; its record would not. agree
with that of another instrument
mounted on a different automobile,
or could not be duplicated again if
operated on the same automobile by a.
different driver.

Considerable discussion was had
regarding a desirable instrument and
finally it was learned that Mr. Claran
F. Galloway, C. E., of the Los Angeles
County Road Department, had suc-
cessfully developed a surface meter
that fulfilled many of the require-
ments. This instrument has had sev-
eral years' .service and has proved
itself to be a useful one.

112r. Galloway very kindly consent-
ed to allow the. Division of Highways
to build our machines, one being made
in District VI and another in District
VIL In addition to this he assisted
with ideas during the construction of
the one in Los Angeles and instruc-
tion regarding its Llse.

Essentially the road surface meter,
which we also refer to as a viagraph,
is the same as the orininal Galloway
instrtlmeilt. Some improvement in

design and construction was effected
and a totalizer to record the travel of
the graph pen has been added. This
seemed desirable so that it would be
possible to refer to the maanitLide of
a record in correspondence or reports.
In addition an odometer was also
added so that engineer's stations or
distance might be observed. This. in-
strument has been in use several
months and has justified the hopes
originally held for it.
The accompanying illustrations of

the instrLlment probably make. it un-
necessary to describe it further except
to convey a few essential details that
are not apparent from photographs.
The wheel base of the running gear
is ten feet, a wheel that actuates the
pen being sitLlated at the mid-point,
five feet from either axle. A true
plane world result in the graph being
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a straight line, otherwise the pen is
raised or lowered as the instrument
i~ wheeled over an irregular surface.
During operation, the chart paper

progresses at the rate of one inch
each twenty feet, the pen movement
being at a ratio of two to one, i.e., a
bump one-quarter inch in height will
be drawn one-half inch in height on
the chart. As this process continues,
the pen's movements, in a positive
direction only, are measured by the
totalizer and recorded by its dial.
This is accomplished by an overriding
clutch which allows the negative
movement of the pen to occur without
measurement. Also during this proc-
ess the distance is recorded on the
odometer dial.
The instrument is operated at a

walking speed, steering being accom-
plished by turning the handle in a
manner need for throttle control on a
motorcycle. A transmission is pro-
vided with a reverse gear which
allows cioublina back over the same
course or an adjacent one on a paral-
lel lane. This eliminates dead head-
ing back to the point of beginning t~~
make the other lane record.
The instrument as it is now being

used is the same as it is illustrated
except that the solid-tired actuating
wheel has been replaced with a pnen-
matic-tired one. It was found that
this functioned better than the solid
tire.

The. Maintenance Department in
District VII of the Division of High-
ways office in Los Angeles had long
felt the need for a vialog or viagraph
that would give consistent results.
Many old pavements have been resur-
faced in the past without any facility
for determining either their roughness
before the improvement or their
smoothness afterwards, save, of
course, the automobile vialog which
was not generally available. Much
work of this character will be done
constantly and it will now be possible
to record conditions before and after
the improvement.

These two records, as well as sub-
sequent ones, may be made on the
same chart, as it can be put back in
the instrument and rerun repeatedly,
using different colored inks if desired.

Aside from the purpose. of deter-
mining pavement riding qualities—
the use the Maintenance Department
is primarily interested in—the instru-
ment has other important functions.
With it Mr. Galloway of Los Angeles

(Continued on page 24)
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Realigned South Approach Link
To Yosemite Valley Completed

By R. S. BADGER, District Construction Engineer

HOSE who visited Yosemite
Park several years ago, driv-
ing from Fresno via Lane's

Bridge, northeasterly to the. south-
erly park entrance, probably re-
member the mile after mile. of narrow,
tortuous roads through which they
struggled before being rewarded by

sight of wonderful Yosemite.
~~rith the completion of the last unit
of highway construction, the road
now follo~Ts a ver3~ direct routing
through the foothills and mountains
of Madera County. The length of
the. trip is not only materially de-
creased but the alignment and
grades are of such high standard
that the trip is now a real pleasure,
rather than. an arduous tasl~.
On August 1st Piombo Brothers,

contractors, completed the last unit,
except for surfacing. While the
grading through the rolling granite
hills was, in general, not particularly
hea~~y, yet in one cut, 1300 feet long
and with a maximum depth of 85
feet, the excavation amounted to
125,000 cuUic yards, requiring the
use of 115,200 pounds of blasting
powder. Through this rugged cut
the traveler now passes with little
realization of the tremendous task
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which its removal presented to the
contractor.
Ruddy and Corfield, contractors

for the surfacing of. this last tiuiit,
completed their work on October
31st.. With awell-silrfaced road the
tourist may now enjoy the scenery
while traveling, as compared to the
nervous exhaustion that attended a
trip over the crooked road of the
past.
The ne~~v road misses some of the

historical features of the old, which
passed throubh ̀Bates' Station," a
stake stop of the mining days, and
dodged hither and thither around
giant granite boulders where many
a "hold-up" was staged in the
"thrillful" past. However, the new
road yet passes through Coarsegold,
~~~here miners still use goldpan and
rocker to work the streams for the
precious. yellow metal. It runs
thence to Oakhurst, which is the
northeasterly terminus of the State
construction. The highway beyond
Oakhurst passes through Fish Camp,
formerly a lumbering region and
now a delightful summer resort
country. Between Oakhurst and
Yosemite a high standard highway
«gas built by the U. S. Bureau of
Public Roads. for the U. S. Forestry
and National Park services.
Formerly we hacl sidehill roads of

(December 1939) ~'dlZ f ornia High2vays and Publae ~'/orks



ten to sixteen feet in tividth, and
curves, which would, proverbially,
"break a snake's back" and the
surface of which ~~as a series of
granite boulders coti ered by a light
spread of soil and subject to ruttings
and washouts from every shower.
Nov a smooth, dustless road of easy,
pleasing curvature carries the trav-
eler through the picturesque hills
of Madera County.
Here the landscape is dotted with

oaks; and in the springtime the
"Giant Bush Lupines" add a beauti-
ful splash of blue, while the white and
lavender blossoms of the Chaparral
delicately perfume the air. At the
higher altitudes; pines with their fra-
~rance replace the Oaks and Lupines.

At top, section of realigned south ap-
proach to Yosemite. Below, cut that re-

quired removal of 125,000 cubic yards of

rock and scene during construction.
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Traffic Far Outpaces Construction on Higi~wa~ System

cities or is serving city needs. The
development of the main rural high-
ways is therefore of equal interest to
both rural and city dwellers.
Our road problem is not solved

with the construction of needed mile-
age. This investment must be pre-
served and maintained to give ade-
quate service. Maintenance has be-
come aproblem not only of caring for
the roadway, but in addition render-
ing many other traffic services. The
most expensive of these additional
services is the removal of snow on
some 3500 miles of State highways.

This snow removal program has
has been a gradually increasing un-
dertaking in response to the insistent
demands of trai~ic. Keeping this mile-
age of road free from snow in the
winter also introduces another neces-
sary expense in sanding icy pave-
ments.

Other services such as fire protec-
ion of adjoining fields by destroying
roadside vegetation, the removal of
noxious weeds, the eradication of
ground squirrels, are of no direct
benefit to the highway user but are
legally required and cost money.

Landscaping or roadside beautifica-
tion is another worthy item in high-
way construction.
Another very essential service is the

constant study of traffic accidents
and traffic movements, together with
corrective measures contributing to
safe and economic travel. Another
related and necessary service is the
erection and maintenance of proper
sins and signals.

There are other items of service to
the traveling public; however, suffice
to say that to 3'OLl and me as motor-
ists it is very ~ratifyin~ to know when
traveling at night or in a storm that
the road and our safety are constantly
cared for by an efficient crew and
that we may proceed without mis-
giving.
Highway transportation in Cali-

fornia is still an expanding force. Its
potentialities for food have not yet
been fillly realized. If permitted to
develop freely and reasonably, it will
provide even in larger measure new
benefits to our people. Hi~hw~v~ are
built to serve the public, not to make
a profit for government.
The community benefits immeasur-

(Continued from page 7)

ably from the highway and must con-
tinue to share the cost, and the ratio
of this cost to be borne by the high-
way user and by the general public
should be developed on an impartial
and scientific basis. Highways con-
tribute indispensably to education
and are one of our State's greatest
sources of opportunity and employ-
ment. Development of our highway
transportation so that it will provide
the greatest good to the greatest num-
ber requires the adoption of a ra-
tional, sound, long-term program of
highway development based upon a
proper analysis, interpretation and
application of the facts now being de-
veloped by the State-wide Highway
Planning Survey.
Such program naturally must be co-

ordinated with the ability of the tag-
payer to pay for highways. Motor
vehicle taxes should be reasonable
rather than punitive. By the adop-
tion of a constitutional amendment
preventing diversion of gas tag
moneys, the motorists of California
have insured themselves against the
expenditure of hibhway funds for
purposes other than that for which
they are intended.
As I see it, the principal problems

we must tackle are to get motor vehi-
cles into and out of our cities ; thor-
oughly modernize our primary high-
way system so that it will give key
service for national defense as well
as ordinary traffic ; continue the im-
provement of the remainder of the
highway system, with special atten-
tion to elimination of hazards such
as grade crossinbs; develop secondary
and feeder county roads ; anc~ to pro-
ceed as rapidly as possible to make
-safe for travel approximately 2300
inadequate bridges which, either be-
caLlse they are structurally unsound
or because of dangerous approaches
or narrow widths, should be replaced.

This can not be done over night.
If you can think of a way to hasten
the program of construction and re-
pair so necessary and so ur;ent, I
ask yotil to transmit yoLlr reeommenda-
tions to our legislative body for their
consideration. I purposely refrain
from making any recommendation to
~Tou on the subject. Our job is to
spend the money provided by law to
the end that we do the greatest good

for the greatest number in our State.
In closing may I say to you that

at this time the force of the Division
of Highways of the Department of
Public Works aggregates approgi-
mately 5100 persons. This includes
maintenance, construction, clerical
and engineering personnel. The divi-
sion appreciates that a great responsi-
bility of trust rests upon it, and main-
tains, therefore, a careful program of
public and employee relations to the
end that both the public and the em-
ployee will be properly informed of
the execution of that trust. All de-
partments and their respective heads
are readily accessible to the public.
Every effort is made through the me-

dium of a monthly magazine and daily
press releases to keep the people in-
formed concerning the expenditure of
their gas tag and motor vehicle fee
contributions to the highways.

Prior to the construction of new
road projects the Division of High-
ways seeks expression of public
opinion on the proposed improve-
ments.
By the very nature of its opera-

tions the Maintenance Department of
the Division of Highways has the
greatest amount of public contact. It
is, in itself, a public relations depart-
ment and every employee has been
deeply schooled in courtesy to the
motoring pLlblic. Maintenance men
are constantly on the highways, they
are constantly observed by the trav-
eling public, and noted by the adja-
cent land owners. They daily reilcler
aid to motorists in stalled cars.
Public and employee relations of

the Division of Highways are zeal-
ously guarded and it is honestly felt
that few departments of the size of
this one have such friendly relatioizs
with the public on one side and such
high loyalty of its employees on the
other side. Altogether, the Division
of Highways has made an enviable
record and I bespeak your continued
cooperation with it in the interest of
otlr State.
I appreciate this opportunity to dis-

euss with ,you the problems of the
Highway Department. YoLir assist-
ance and sympathetic cooperation in
building our highway development
program will, I assure you, be deeply
appreciated.
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Before and af4er views of Cypress Avenue approach to Bay Bridge distribution structure in Oakland showing effect of appropriate
plantings.

Landscaping day Bridge ~►pproa~hes
By H. DANA BOWERS, LancJscape Engineer

of THE 1939 Fiscal Year Fed-
eral Aid Landscaping Funds
there has been allocated approx-

imately $15,000 to complete the land-
scaping of the East Shore Highway
Approach to the San Francisco-Oak-
land Bay Bridge, from the east end
of the bridge in Oakland to University
Avenue in Berkeley, a distance. of 4.6
miles.
The project now under way is

from the Distribution Structure to
t11e Toll Plaza on the south side of

the highway. This section was
omitted from the original landscaping
project by reason of construction of
the interurban railroad tracks from
Oakland to San Francisco over the
bridge.
Upon completion of this. section all

of the approaches to the Bay Bridge
will have been landscaped. These in-
chide the Fifth Street Plaza in San
Francisco, and the east side of the
Distribution StrLtcture in Oakland.

I)ue to the severe offshore prevail-

ing winds often carryinb salt spray
completely across the road and the
dredged sand and clay fill in which
it was necessary to plant, the prob-
lems of plant material selection were
manifold. The importation of top
soil, installation of water lines, con-
struction of curbs, parking areas and
drainae control all combined to x~iake
this the most costly to elate of any of
our landscaping projects.
Preparation for landscaping vas

included in the roadway construction

Screening of unsightly dumps and industrial district by tree plantings is shown on this section of East Shore Highway approach.
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Improved roadside appearance provided by tree and shrub plantings that screen buildings on Moss Avenue approach in Oakland.

contract. The preparatory items and railroad tracks immediately adjacent. sure of the north and south section.
their costs were : Groups of Monterey Cypress in the It is interesting to observe on this

Installing Water Line cross- screen planting were placed to break project how the growth of the plants
o~ers under Pavement_____ $7,052.37 up the formality of the continuous is affected by the various. coi2ditions

Imported Topsail _____________ 4,724.25 shrub mass and create skyline effects. of exposure. On the east and west
From 1937 Federal Aid Funds All planting was done thickly in section, from the Bridge to the Dis- there was allocated:
Installation of Curbs, Parking order that the plants would afford tribution Structure the road runs

Areas and Water Lines (by protection for one another. Shrubs with the direction of the prevailing
Contract) _ _____________ 26,s2s.00 that normally would have been winds. The planting is for the most

Planting Trees, Shrubs and 
planted from ten to fifteen feet apart part in between the highway and the

Ground Cover (Force Ac-
count) ___________________ 59,361.21 ~~~ere plaizted from three to five feet interurban railroad tracks. No wind

From 1939 Federal Aid Funds apart. burn or distortion is noticeable on
to complete the project: All varieties Ltsed are doing excep- any of the varieties.

Planting Trees, Shrubs and 
tioi~ally well to date with the excep- From the Distribution Structure

Gwound Cover and Install
water Lines (Force Ao- tion of the Melaleuca nesophila at north, the conditions are more drastic,
count) ___________________ 14,750.00 the lightiil~ standards in the center however. The slight protection af-

dividiiig strips. These solitary plant- forded by Yerba Buena Island aid
Total Cost of Project______ $112,715.83 ings on the north and soLith sectioiz Treasure Island is sharply evident.
Cost Per Mile____________ $24,250.±

of the approach have not been able to Traversing north toward Univer-
A solid screen plantii7g was made withstand the burning winds. On the sity Avenue a rapid chaizge takes

on the east and south sides of the east and west section, however, they place in the condition of the trees and
approach to obscure from view the have been quite satisfactory as they shrubs. The winds have an Llnob-
industrial district and interurban are not subjected to the severe expo- structecl sweep over the bay in from

Typical planting of entire east shore approach. Group plantings along Berkeley Acquatic Park, with ice plant ground cover on
bayside and center strip.
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Before—Dredged sand till between east end of bridge and Toll Plaza. After—Ice plant grounzl cover on bayside and center strip.

the Golden Gate north of the islands,
between approximately Folger Ave-
nue and University Avenue. While
the growth has been fair, their form
is prostrate and there is some burn-
ing from the salt spray and wind.

Plantings against buildings in an
area of "dead air" show no wind
effects and have made a normal
growth.

It is to be observed that under
these conditions plants appear to suc-
ceed better in front of the wind-
breaks, rather than in behind, due of
course, to the lack of eddies or drafts
caused by solid windbreaks.
The following plant varieties and

quantities were used on this project:

Acacia longifolia _________________ 5,411
Melaleuca nesophila ______________ 2,859
Melaleuca armillaris______________ 2,549
Cupressus macrocarpa____________ 596
Leptospermum laevigatum________ 2',410
Sambucus glauca_________________ 356
Myoporum laetum________________ 200
Baccharis pilularis _______________ 846
Pyracantha yunnanensis__________ 915
Mesembwyanthemum edule________ 210,000
Mesembryanthemum croceum_____ 105,445

Iii addition to 15,000 cubic yards
of topsoil imported under the con-
struction contract, 7272 cubic yards
was imported for the purpose of back-
filling planting holes. Thirty-six hun-
dred and twenty-seven cubic yards
of stockyard manure was mixed with
the top soil and spread over the
ground cover areas.

Before planting it was necessary to
place all plant material in a semi-
egposed location for several months
for acclimatization. If this acclimat-
ing is not done, even the hardiest va-
rieties taken from the protection of
the nursery woLild burn to the ground
immediately under the force of the
wind.
On the bay side all planting was

confined to ice plant ground cover
and notwithstanding the drenching it
receives from salt spray it has made
a satisfactory cover for which the
only maintenance necessary is the
trimming along the curbs.
The completed portion of the ap-

proach as it now stands is well estab-

lished and is maintained by a crew of
two men plus equipment and water
costing some $5,000 per year.
The Fifth Street Plaza approach in

San Francisco was planted in May,
1937, at a cost of $16,210.71. Large
boxed specimen coniferous material
was used to give an immediate effect
for the opening of the Bridge.

Here, again, the prevailing winds
have had their effect on the plants.
It has been necessary to replace the
Lawson Cypress with broad-leafed
evergreens such as Pittosporum
crassifolium, Melaleucas and Califor-
nia Cherry, that are able to adapt
themselves to the conditions.
The Coast Redwood, Thuya plicata,

Incense Cedar, Blue Mt. Atlas Cedar
and Cannart Red Cedar have done
well toward the back, where they pro-
tect each other. Irish yew, ~Pissell
Cypress, Phitzer Juniper and Japa-
nese Boxwood have made a good show-
ing under exposed conditions.
The lawn area contains 64,000

(Continued on page 24)
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Fifth Street Plaza approach in San Francisco where prevailing winds have compelled replanting with evergreen trees and lawn shrubs.
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A. l~. $. H. ~. Urges . S. to

Stop Diverting $150,000,000 Road Fund
By C. H. PURCELL, State Highway Engineer

OF P~IRTICULAR, interest to California are several resolu-
tions adopted by the American

Association of Stag Highway Offi-
cials at its twenty-fifth annual con-
vention in Richmond, Virginia.
Should Congress see fit to follow

the recommendations of the assoeia-
tion relative to more generous distri-
bution of Federal income from hi~h-
way Users, this State may receive
more Federal aid for road building in
the futLlre.

Calling attention to the fact that
surveys reveal. that there are one hun-
clred thousaizd miles of obsolete and
inadequate roads and 19,000 bricl~es
which need rebuilding in the United
States, a resolution adopted by the
convention points out that whereas
the annual Federal income from high-
way users is approximately 35Q mil-
lion dollars, the government now di-
verts abort 150 million dollars for
purposes other than highway con-
struction, while at the same time pe-
naliziizg States for the diversion of
highway funds.
The resolution resolves, "That this

association urges the Congress to
authorize for expendittilre through
The Public Roads Administration all
the Federal income from the highway
users for the construction of the Fed-
eral Aid. System, forest roads, park
roads. and public land roads."

California Division of Highway
engineers who attended the conven-
tion supported a resolution which was
adopted fati~orin~ the building of free-
ways, provision for which in this
State was made in a bill adopted by
the last legislature and approved by
Governor Olson.
The resolution proviclecl, "That

legislation be soLight wherever prac-
ticable in every State of the Union to
give to State highway authorities
wherever they are not already in pos-
session of it

"1. Authority to build limited
access highways in suitable lo-
cations ;
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Testimonial awarded State Highway Engineer C. H. Purcell by A. A. S. H. O. convention.

"2. Authority to acquire suffi-
cient width of rights of way to
protect the public investment in
the highways and to reduce
hazards;
"3. Authority to make and en-

force regulations controlling the
uses of private property abut-
ting on State highways."

California's policy of endeavoring
to abolish toll roads `vas supported
by the adoption of a resolution read-
ing as follows
``Wx~REas, This association 25

years ago used its best efforts to free
all State highways of tolls and suc-
ceeded in havinb the Congress of the
United States write s~.lch a require-
ment into the Federal did Act; and

"WxEREns, This has been of great
value and convenience to the travel-
ina public; therefore, be it

"Resolved, That this Association re-
a.ffirms its action of 25 years ago
abainst tolls on all highways."
The California Division of High-

ways has been extending its roadside
beautification program for several
years and the following resolution
Avon the support of the California
delegates

"Resolved, That this Association
recognizes the great importance of
the acquisition of adequate rights of
way to preserve the natural beauty
of our highways and recommends to
the States,. the Public Roads Admin-
istration, and the Congress suitable
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legislation to achieve this important
result. "
With California launched upon a

comprehensive program to relieve con-
gested traffic conditions in metropali-
tan areas, the followinb resolution
was of interest to the representatives
of the Division of Highways from
this State:

"tiVx~R~AS, The State Wide Plan-
ninb Surveys have developed factual
information relative to seriously con-
gestecl traffic conditions in the re-
gional areas adjacent to metropolitan
centers; and
" WxEx~AS, Such traffic bottlenecks

result in great economic loss and
within the metropolitan areas seri-
cusly retard commerce ; therefore,
be it

METROPOLITAN AREA CONGESTION

"Resolved, That this association rec-
ommends an early start totivard pro-
viding adequate transportation facili-
ties in such regioizal areas and metro-
politan centers and where traffic jus-
tifies betweeiz such regional areas and
metropolitan centers of stilfficient ca-
pacity to provide for the safe, unin-
terrupted and rapid flow of traffic ;
and be it further
"Resolved, That this association rec-

ommencls that. the several States and
the Federal Government dive early
consideration to the development of a
land policy that will make legally
possible the acgLiisition of necessary
rights of way for such adequate trans-
portation facilities, with costs for
land being amortized over a long
period of years through rental or re-
sale of land taken contiguous to the
right of ~~~ay proper, or other appro-
priate means. "

From Dean of College

New York University,

College of Engineering,

University Heights, N. Y.

Office of the Dean

Editor California Highways
and Public Works,
Sacramento, California.

Dear Mr. Howe:

greatly appreciate your kindness in
having my name put on your mailing list
to receive the current and future copies
of your official magazine "California
Highways and Public Works." I shall
look forward with interest to receiving
copies of this magazine.
Yours very truly,

(Signed) THORNDIKE SAVILLE,
Dean.

Monterey Highway Pavement
(Continued from page 8)

On this subbase it is planned to
place a 4 inch crusher run base for a
width of 23 feet. On this crusher run
base will be a plant-mixed surfacing
3 inches thicl~ and 22 feet wide, using
a medium c«ring cutback road oil.
This will be followed by an asphalt
emulsion ana screening seal which
should give a very satisfactory sur-
facinb, both from a maintenance and
traffic standpoint. The 8 foot shoul-
clers on each side of the pavement ~~ill
be of imported borrow or select mate-
rial and the top 3 inches road-mixed
«pith SC-3 oil.
The following statistics may be of

interest:

Feature Present Proposed

dotal number of
curves ________ 20 13

Signs Appr¢ciated

California Institute of Technol-
ogy, Pasadena

Department of Public Works,
Sacramento, California.

Gentlemen
A few weeks ago I came from

Bishop to Pasadena over High-
wa~y 395 after a heavy desert
storm. In places the highway
was flooded with deep sand and
gravel.
I wish to take this opportun-

ity to congratulate your depart-
ment for the most efficient and
complete manner in which you
posted this road with emer-
gency signs. To one who
travels this road as often as I
do and to be caught at night in
a typical desert storm I can not
help but express my apprecia-
tion to you for what you did to
make my trip, as well as all
other motorists, a safe one.
With every wish fora con-

tinuance of your fine work, ~
am,

Yours very truly,

WM. W. MICHAEL,
Associate Professor of Civil

Engineering.

Feature Present Proposed

Number of curves
1000' radius or
less __________

Minimum, radius_
1Vlaximum grade_
Right of Way
width ______

Minimum sight
distance ______

9 0
500 feet 2000 feet
7% 1.89°/0

60 feet 130 feet

310 feet 1010 feet

The minimum sight distance of
1010 feet occurs only in one instance,
the balance of the roadway having a
sight distance of over 1600 feet.

According to early traffic census
records, this section of road when
built was carrying about 600 cars and
15 trucks per day. In 1925 when the
first of the rebular State-wide traffic
surveys was made, the traffic had in-
creased to a total of about 1500 vehi-
cles of which about 2 per cent were
trucks. There has been ~ steady in-
crease of traffic since that date, and
the 1939 count showed 3000 to 3400
total vehicles and 52 to 9 per cent of
this number were trucks.
By way of beautification along this

section it is proposed to ballnoze or
round off the ends of eLits as well as
rotund the slopes. There will be ap-
proximately 20 parking areas, tivhich
will be oil surfaced. The cut slopes
are generally 12 :l and provision has
been made for blanketing these cLit
sloes with salvaged top soil on which
will be sown at a later date ~~~estern
rye grass, as the material in these cuts
generally erodes quite severely.
The present bridge across the

Salinas River near the mouth of the
Nacimiento, consists of four 150-foot
steel truss spans and twenty-seven
19-foot timber trestle spans with a
roacl~vay width of only 16 feet 5
inches and a vertical clearance of only
13 feet ll inches. The condition of
the bridge required its being posted
for a seed limit of 5 miles per hoLlr
for vehicles 10 tons or over in weight.
This structure was originally built
by the county of Monterey in 1916
and, like the concrete pavement on
each side of it, has well served its
time.
The new structure will be a rein-

forced concrete girder bridge consist-
ing of fifteen spans, varying in lenbth

(Continued on page 24)

CGLbZf 01"?ZZLL HZg~ZfJCL~1S GL?Zd PZGblZC W 01"fLS (December 1939) Twenty-one



University Avenue Underpass At
Palo Aito lJnder Construction

By GLENN L. ENKE, Associate Bridge Engineer

ALO ALTO citizens are lookiizg
forward to the completion of a
new underpass separating the

University Avenue crossing of the
Southern Pacific Railroad adjacent to
State Highway Route 2, in Santa
Clara County, more familiarly known
as El Camino Real.

University Avenue, in addition to
being Palo Alto's main business thor-
oughfare, serves as a direct connec-
tion between Palo Alto and Stanford
University. Vehicular traffic counts
show heavy traffic flow across the rail-
road tracks at peak hours of the day,
traffic being especially congested dur-
ing the arrival and departure of daily
commuter trains between Palo Alto
and San Francisco. Approximately
80 passenger trains travel over this
crossing daily, most of which stop
on the crossing during loading and
unloading of passengers.
The highway underpass, known as

University Avenue Underpass at Palo
Alto, is now under construction. An
excellent model of the structure, as it
will appear when completed, was built
under the direction of Thelo Perrott,
assistant city engineer of Palo Alto,
by members of the city fire depart-
ment, and is shown in the accom-
panying illustrations.

COST IS $400,000

Bids for the project were opened
on November 8, resulting in the award
of a contract to Paul Tyler of Oro-
ville. Considerable track work will
be performed by the Southern Pacific
Company directly chargeable to the
project. In addition, the railroad is
constructing a new station, baggage
room, and parking area at its own ex-
pense, while the city plans to widen
Alma Street, a commercial thorough-
fare paralleling the railroad, and con-
struct additional parking areas.
The combined cost of the various

elements involved will approximate
$400,000. Necessary right of way was
secured by the city of Palo alto. The
project is financed from Federal

Grade Separation Funds, including
that portion of the railroad work and
relocation of city-owned public utili-
ties made necessary by the construc-
tion of the subway.

Success of any grade separation
project from the public user's stand-
point is largely continent upon two
factors: (1) An attractive superstruc-
ture; (2) Good riding characteristics.
Adequate structural strength and eco-
nomical design are fundamental re-
quirements.
The entire underpass layout has

accordingly been developed with sim-
plicity of outline and proper propor-
tioning of structure as essential re-
quirements. The approach ramps
have been carefully designed to pro-
vide smooth superelevated transitions
between intersections.

RAILROAD TRACKS SHIFTED

Basically, the project provides for
separation of highway traffic along
University Avenue and train move-
ments along the double track South-
ern Pacific Railroad at Palo Alto. To
fit existing street levels along the
Alma Street traffic circles and Uni-
versity Avenue, it was necessary to
elevate the railroad five feet and to
shift it southward toward El Camino
Real approximately 81 feet. The two
existing tracks will be moved to the
new alignment and a new third track
constructed, beginning near the Palo
Alto Avenue crossing and ending op-
posite Addison Avenue in Palo Alto.

University Avenue will be divided
into two 25-foot traffic lanes separated
by a six-foot landscaped island strip
widened at El Camino Real to con-
form to the existing traffic island at
the Stanford University entrance.

tllma Street will be carried over
University Avenue on a highway
structure providing a 45-foot road-
way. One-way access lanes 22 feet
wide, separated by laizdscaped traffic
islands, will connect Alma Street with
University Avenue. On the southern
side of the tracks, across-over struc-

ture with 26-foot roadway will serve
two-directional traffic between Uni-
versity Avenue and the railroad sta-
tion.

PEDESTRIAN WALKWAYS

Pedestrian walkways and tunnels 8
feet wide will be constructed along
both sides of University Avenue with
four pedestrian ramps joining these
tunnels to the railroad station plat-
form area. Provision is made in the
structure proper for a future fourth
track, with railroad station facilities
Laid out to permit its ultimate con-
struction.
The Southern Pacific Company is

building a pedestrian underpass to
connect the Alma Street parking area
to their new station. Their present
freight station is being moved to a
new location at California Avenue,
approximately two miles to the east.
The highway structures are of con-

tinuous concrete slab construction
over center piers with ends supported
upon abutments of double deck cellu-
lar type. The upper decks of these
cellular abutments serve as pedestrian
tunnels, while the lower halves are
available as storage capacity for
storm water during extreme rainfall
conditions.

RAILROAD STRUCTURES

The railroad structures consist of
continuous steel beam spans supported
upon concrete piers and abutments of
the same type used for the highway
structures. Each track structure is
constructed as a unit, using six 30-
ineh steel beams supporting a 2-inch
wrought iron ballast plate and two
15-inch steel channels to confine and
support the ballast for the track.

Operation of trains over a ballasted
bridge structure creates no more noise
than operating over standard road-
becl construction. Passage of trains
over the structure will be considera-
bly more quiet than if ties had
been placed directly upon the steel
beams.
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Model of University Avenue grade

separation project in Palo Alto made by

Assistant City Engineer Perrott and

members of fire department.

The railroad abutments, piers, and
superstructure are completely isolated
from the highway and platform struc-
tures, which will eliminate the sensa-
tion of train vibration to persons
standing on the track platforms or
sidewalks. This involves the use of
1-inch water-tight expansion joints
between all structures to exclude
moisture from the pedestrian tunnels.
For this purpose, copper strips will
be sealed in the concrete adjoining
each joint, together with a rubber-
type pre-molded expansion joint filler.

FOUNDATION CONDITIONS

Creosoted timber piles will be used
to support all railroad and highway
structures, and certain portions of
the higher retaining walls immediately
adjoining. A number of test borings
were made and an open test pit dug
to determine the true foundation con-
ditions. Analysis of the soil samples
indicated that suitable foundation
material would not be found above
Elevation +35. VPe have placed all
structure footings at Elevation -x-44,
just low enough to clear the low
point of the underpass pavement.
Ground water is at Elevation -{-15,
and will not interfere with construc-
tion.

Comparative cost estimates indicate
it more economical to use short piles
with footings at the higher elevation
than to excavate the additional nine
feet and construct abutments capa-
ble of resisting greatly increased
earth pressures and horizontal trac-

~e'

~~"°
_,_.

~ ~~~
ms`s

~~

tive forces resulting from train opera-
tion. The structures are also designed
to resist seismic (earthquake) forces.

Pedestrian ramps are protected
from the weather with concrete hoods.
Large areas in the sidewalls of these
are filled with glass blocks instead of
the usual wire-reinforced window
sash. Avery modern appearance is
gained thereby, as well as elimina-
tion of maintenance costs.

University Avenue through the de-
pressed portion will be paved with
portland cement concrete. The ap-
proach streets, ramps, parking areas,
and station platforms will be surfaced
with an asphalt-type pavement.

All sidewalk handrailing is made

up of 4-inch square steel tubular top
rails, supported upon 42-inch square
steel posts placed in the concrete
sidewalk curbs on 7-foot centers.
Vertical baluster bars 1-inch square
on 6-inch centers connect between top
rails and 3-inch steel channels em-
bedded in the concrete curb. All con-
nections are welded and are so eon-
cealed that the railing presents a very
smooth appearance. It will be
painted an aluminum color.

This type of railing design has an
inherent safety feature in that all ver-
tical members disappear from view
when observed from an automobile
traveling at any speed above two or

(Continued on page 25)
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Vi~agraph Makes
Accurate Records
of Roughness

(Continued from page 13)

County has definitely established
portland cement pavement curling
cycles. With this possible, a study of
subgrade soil characteristics was made
which shows that the 20-foot panels of
portand cement pavement gradually
curled more and more during the
dry period of the year and that im-
mediately after the first rain this curl
disappeared, not to return again until
the dry season when it started the
cycle over again. No doubt there is a
definite relationship between this be-
havior and subgrade soil character-
istics.

It has been found that paving
crews are always. interested in the
record the machine supplies. Since
it can be used on the current day's
run of Portland cement pavement
before a bump-cutter is employed,
better results can be attained in fin-
ishing. Poor joints at once become
apparent and can be corrected while
concrete can still be cut. Bituminous
pavement can be checked during the
laying of the base and subsequent
courses and in the case of blade
trader finish work it is easy to deter-
mine the difference in grader oper-
ators.
Much credit is due Superintendent

W. B. Cannon and the District shop
organization for their part in
constructing this instrument. On
account of Mr. Cannon's interest,
various refinements and improvements
were made possible.

Monterey Highway Pavement
(Continued from page 21)

from 14 feet to 130 feet, and will have
a roadway width of 26 feet with a
clear walkway on each side through
the medium of a widened curb so that
pedestrians can obtain a safe standing
space while crossing this bridge.
A total of 240 working days have

been set up for the completion of the
road work, which will bring the com-
pletion date to about the middle of
August, 1940, and the bridge contract
should be completed shortly there-
after.
Hemstreet and Bell of Marysville

are the contractors.

Bay Bride Traffic for November

Shows Gain Over Preceding Year
TRAFFIC over the San Fran- cisco-Oakland Bay Bridge for

November showed a five per cent
gain over the same period a year ago,
but a considerable drop from the
record shattering figures of October.
A total of 822,494 vehicles crossed

the Bay bridge in November, Director
of Public Works Frank W. Clark
reported to Governor Olson. The
water front strike, the close of the
Exposition, the holding of the Big
Game at Stanford, and the St. Mary's
game in October were given as factors
which contributed to the lowering of
the November total.

Exposition-bound traffic grossed the
bridge .an approximate total of $930,-
000. The figures comprise the period
from October 27, 1937, when workmen
were first able to go by automobile

to Treasure Island, until the closing
day of the Fair, October 29, 1939.
Approximate figures indicated that

the total number of vehicles carried
by the bridge to the Exposition dur-
ing that period was 1,950,000 carrying
some 4,900,000 persons, or approgi-
mately one-half of the total number of
visitors to attend the Fair.

Total vehicular revenues for last
month were $350,663.82 compared to
November, 1938, income of $410,-
709.65, while daily traffic averages
for the comparable period were 27,416
and 26,108, respectively. Thanksgiv-
ing, November 23, was the high point
of the month with 36,955 vehicles
crossing the span. Total number of
vehicles to cross the bridge this year
to December 1st was 10,109,019, bring-
ing the total since the opening of the
bridge to 29,170,208.

Auto and Motorcycles Truck and Freight

Trailer and Trailers Buses Trailer Tons

November, 1939_____ 743,127 3,184 16,32944,22053,386
November, 1938_____ 709,446 3,671 13,23941,50357,961
Total for 1939______ 9,187,991 39,979 109,307516,334665,707
Total since opening_ 26,895,663 126,878 356,9411,276,2331,576,837
Total Vehicles for November, 1939____________________________822,494
Total Vehicles for November, 1938____________________________783,252
Total Vehicles that Crossed the Bridge During 1939_____________10,109,019
Total Vehicular Traffic since Opening of Bridge in November, 193629,170,208

Landscaping Bay Bridge
Approaches

(Continued from page 19)

square feet planted to Seaside Bent
Grass.
On the east side of the Distribution

Structure in Oakland the planting
was sponsored by the city of Oak-
land installed with WPA labor.
Many large Monterey Pines 18'-20'
in height were moved in to frame the
structure approaches. Eucalyptus
trees were planted between the dis-
tribution lanes and to screen from
view the industrial district.

This portion of the Bay Bridge
approach is maintained under permit
by the city of Oakland.

"I say, Mary, isn't it time baby said
`Daddy' ?"

"No, Jack, we've decided not to let him
know who you are until he gets stronger:'

Roads as Old as History
Building of roads is one of the most

ancient basic functions of government.
Throughout history it has been one
of the first cooperative activities of a
community.
In the United States the citizens in

most communities joined in building
roads long before other services were
undertaken.
Roads, until the advent of the mo-

tor vehicle, were regarded as a direct
responsibility of the community. In
the Colonial days, laws were passed
requiring all able-bodied men to work
a certain number of days each year
upon the highways. Property hold-
ers were assessed both in money and
in labor.

Husband—"I've made up my mind to
stay home this evening:'

Wife—"But I've made up my face to
go out."—Chic¢go Times.
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University Ave.
Underpass Under
Construction

(Continued from page 23)

three miles per hour. The top rail
then becomes the only visible part of
the railing, appearing as a narrow 4
inch band. This feature results in
very little interference to vision of
the operator of an automobile, and
will enable him to see through the
railing while traveling around an
approach ramp.
Heavy rainstorms will not handi-

cap use of the structure. Sig catch
basins in the depressed portion of the
roadway will drain storm water into
a sump southwest of the structure
from which two 1500 gallon per min-
ute capacity pumps will deliver it
through a 16-inch steel pipe line into
San Francisquito Creek, 2000 feet
away.

DRAINAGE SYSTEM

Approach ramp grades on both
sides of the track have been carefully
designed to exclude adjacent ground
and city street drainage from the un-
derpass. Nevertheless, some 200,000
square feet of pavement and platform
area will drain into the depressed
roadway. Drainage from an area of
this type is practically instantaneous
and must be handled at once. As the
city's storm sewers in the immediate
vicinity are inadequate for 3000 gal-
lons per minute discharge, a drain
line from the sump into the nearest
stream became necessary.
The pump house proper, immedi-

ately above the sump, will be placed
below ground with its top flush
with the station platform. A pump
house is always difTieult to design
architecturally harmonious with the
surrounding landscape, and is desir-
able to submerge below ground where
possible. Operation of the pumping
plant during a storm is automatic and
is controlled by float-actuated
switches that start and stop either
pump as conditions demand. In
addition, there is a safety float switch
operating a signal in the fire depart-
ment which will come into action in
event of failure of the pumping equip-
ment to handle the storm water. Ac-
cess for equipment and machinery is
provided in the roof, while ordinary

Emblem Plaque of Quarter Century Club.

access for inspection is made through
one of the pedestrian ramps.

TWENTY-FOUR HOUR LIGHTING

Twenty-four hour lighting within
the underpass and pedestrian tun-
neis and ramps will be necessary, as
the depressed portion under the struc-
ture is 179 feet long. Roadway light-
ing is set flush in the sidewalls on
either side of the roadway and will
illuminate the entire pavement sur-
face without glare. Street lighting
is also provided along University Ave-
nue, all approach ramps, and through-
out the station platform. Existing
electroliers will be relocated for this
purpose, supplementing them with
new electroliers of modern design
along the 6-foot dividing strip.

All construction operations will be
carried on without interference to
train schedules or passenger facilities.
The present station, baggage. room,
and news stand will be shifted to a
temporary location on Alma Street
opposite Lytton Avenue. Work will
be prosecuted such that Alma Street
will rarely be closed during construc-
tion. One-way operation will prevail
for a short time toward the conclu-
sion of the work.
The contractor will complete all

structures and a sufficient quantity
of railroad embankment to enable the
railroad to lay its new passenger
track. Eastbound trains will then be
turned onto this new track and the
existing eastbound track shifted to
the new location. Westbound trains
will then be shifted to the passenger
track, and the present westward

(Continued on page 26)

Quarter Century
Club Organized
in Highway Div.
Some time back this magazine pub-

lished a series of articles on old-
timers of the State Highway Depart-
ment. These old-timers take pride in
their long service and have a grow-
ing feeling of comradeship which
comes with years of association. To-
day they have formed themselves into
an organization and have adopted as
its name The Quarter Century Club.
The purpose of the club is purely
social—a get-together organization, as
it were, where members available can
meet occasionally and can break
bread and reminisce on the past.
The Highway Department was

organized in January, 1912, and while
there were twenty-five persons who
had served the State twenty-five years
by the end of 1937, the Quarter Cen-
tury Club organization was not com-
pleted until 1939 and these twenty-
five persons are the charter members.
Others become eligible for member-
ship as rapidly as they attain their
twenty-five-year service, and today
there are more than 50 such persons
eligible.

CHARTER MEMBERS

C. N. Ainley
H. F. Allen
F. R. Baker
E. J. Basse44
T. A. Bedford
C. M. Butts
S. V. Cortelyou
S. Crespo
H. C. Darling
A. N. George
L. H. Gibson
Geo. Hanson
F. W. Haselwood

R. M. Haverstick
F. T. Maddocks
Grano P. Merril
C. P. Montgomery
James Moriarty
Myrtle Murray
D. N. Sapp
Leona D. Smith
R. H. S4alnaker
T. E. Stanton
R. A. Tramper
G. R. Winslow

The emblem which the club has
adopted and which is pictured above
ties in closely with the seal of the
Highway Department. It is circular
in form and enameled in color and
mounted on a plaque; the year in
which the club was formed is shown
at the top ; at the bottom is a blank
for the member's name and dates of
service if he so desires.
The officers of the club this first

year are : President, Thomas E. Stan-
ton; First Vice President, T. A. Bed-
ford ; Second Vice President, S.
V. Cortelyou; Secretary-Treasurer,
George R. Winslow; and Historian,
Fred T. Maddocks.
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University Ave.
Underpass Under
Construction

(Continued from page 25)

track removed and stockpiled. The
contractor will then complete his
work in the area previously occupied
by the railroad. Excavation in this
area will furnish additional embank-
ment for the new westward track,
which will then be laid. As the total
embankment requirements exceed
available excavation by approximately
28,000 cubic yards, it will be neces-
sary to import additional material
from borrow pits.

Relocation of gas, electric, tele-
phone, fire alarm and water services,
and storm sewers and sanitary sewers
are a necessary part of the construe-
tion, and are present in any project
within city limits.
The Bridge Department of the

California Division of Highways de-
signed the structure and will direct
its construction. Mr. G. tiV. Thomp-
son is Resident Engineer for the
State. Maintenance of the structure
will be divided between the Southern
Pacific Railroad and the city of Palo
Alto.
The project will be completed for

traffic about the first of the year 1941.

Thanks Highway Men
State Highway Dept.,
Sacramento.

Gentlemen

I wish to draw to the proper
person's attention some very
courteous treatment we re-
ceived from two members of
the road division on September
25th.
We were in R,ed Rock Can-

yon, just out of Mojave, and in
attempting to ford a small
stream crossing the highway
we became stalled.
Your truck No. 3512 driven

by a Mr. Monroe—assistixig him
was Mr. C. P. Smith—not only
pulled us out but pushed us to
the neaxest gaxage where we
received help and were on our
way.
VPe tried to compensate these

two men, they thanked us, but
would not accept one penny,
stating they were paid by the
State and the tax payer was
due for what little help they
had extended. I want you to
know I deeply appreciate this
act of courtesy.

Sincerely,

(Signed) A. B. LEARNED.

Major Operations Required for
Traffic Relief in Large Cities of U. S.
That the larger cities will require

major operations to alleviate critical
congestion has been particularly em-
phasized in the report of the Bureau
of Public Roads to Congress on the
subject of toll roads. Figures of
motor vehicle registrations in cities
of over 100,000 population demon-
strate the urban conditions which
necessitate bold measures for traffic
relief.
In the 95 U. S. Cities having popu-

lations exceeding 100,000 live 40 mil-
lion persons owning more than 8
million motor vehicles. These consti-
tute 31 per cent of the total population
and 27 per cent of total vehicle regis-
trations. The area of these 95 cities is
4,488 square miles, or fifteen one-hun-
dredths of one per cent of the total
national area. The density of motor

vehicle registrations is thus approgi-
mately 1800 per square mile. Popu-
lations per passenger car ranges from
3.2 cars per person to 10.4, with the
average being 5.6.
Of the 66,000 miles of streets in

these cities, one third are unpaved.
Motor vehicles per mile of paved
street number 183. If all the motor
vehicles registered in our largest cities
were driven onto the paved streets of
these cities at once (a situation with
which city drivers may imagine they
are familiar) the space allotted to
each car would be less than 29 feet.—
Highway Research Abstracts.

Mistress—Did Tommy get into any trouble
while I was gone?
Maid—No, 'ceptin' he swallowed a bug but

I give him some insect powder right away.

Funds Decreased
for Highways in
193 8 $98,717,000

HE annual report of the Amer-
ican Association of State High-
way Officials presented at its

recent convention in Richmond, Va.,
states that the total income or funds
available for expenditure through the
State highway departments in 1938
amounted to $1,096,908,000. This in-
cludes abalance of $234,281,000 as of
January 1, 1938, and also $182,355,000
of reserves for debt service.

This is a decrease of $98,717,000
from 1937.
The total income from State reve-

nue sources was $817,343,000. This
is a decrease of $18,524,000. The in-
come from gasoline tag was virtually
the same in 1938 as in 1937. The auto
license fees decreased $0,000,000.
The Federal payments to States were
$67,109,000 less in 1938 than in 1937.

Itemized by sources of income the
receipts are as follows : Motor fuel
taxes, $542,638,000; motor license
fees, $256,817,000; motor carrier
taxes, $6,461,000; tolls on bridges,
$4,171,000; State road tag levy (in
5 States) $489,000; appropriations
from State general funds (in 6
States) $5,489,000 and miscellaneous
State fees, $1,294,000.
Tie income from other than eur-

rent State revenue was as follows
Regular Federal payments, $199,-
066,000 ;Federal advance, $6,640,000 ;
other Federal funds, such as special
grants, $4,400,000 ; earnings from
debt reserve, $6,582,000 ; from local
government units, $15,711,000 ; issue
of bonds or notes, $57,505,000, and
miscellaneous, $2,941,000.

Engineer Warren Resigns
Donald R. C~Parren, Senior Bridge

Engineer in the Division of High-
ways, is resigning to enter private
practice.

During the past few years Mr.
Warren has been in responsible
charge of State bridge construction
in the southern half of the State.
Prior to this he assisted in the con-
struction of the San Francisco-Oak-
land Bay Bridge.
Mr. Warren will establish offices in

Los Angeles.
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Recently completed grade separation structure at Colfax, Placer County, carrying U. S. 40 over main line railroad tracks.

Colfax Grade Crossing Eliminated
INAL work on the overhead
grade separation on the new State
highway route through Colfax

in Placer County has been completed
by construction of a permanent con-
nection from the new highway to the
city of Colfax.
The overhead structure and ap-

proaches were open to trade last
July but insufficient funds made it
necessary to confine the work north
of the overhead structure to the build-
ing of a temporary connection to the
old road. Funds for this work were
included in the budget for the cur-
rent biennium and on August 7 a con-

tract was awarded to A. Teichert &
Son, Inc., of Sacramento, calling for
road construction between the over-
head and six-tenths of a mile north.
The type of work specified was the

same as on the earlier project except
that a greater amount of salvaged
surfacing was used in the base, it
having been possible to salvage a large
percentage of the surfacing from the
old road. This job also calls for the
reconstruction of a portion of the old
road in order to provide a suitable
connection from the new highway to
the city of Colfax.
On this connection a 30-foot road-

bed was constructed with plant-mig
surfacing twenty feet wide and 025
of a foot thick on a 21-foot by 0.5
foot base consisting of salvaged sur-
facing and crusher run base.
The cost of the extension was about

$35,000 and it is now open to public
traffic.
The new highway route through

Colfax is another important improve-
ment on U. S. 40 between Sacramento
and Truckee. The overhead will
enable through traffic to avoid the
existing main line crossing of the
Southern Pacific Railroad and the

(Continued on page 2S)
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Hi$l,way Bids and Avwards for the 11Aonth of I~lovernber, 1939 '~~

ALt1biPDA COUNTI-Between Niles aid
Farwell, about 0.9 miles to be ;railed and
surfaced with plant-mixed surfacing. Dis-
trict IV, Route 107, Section A. The Utah
Construction, San I'rancisco, $88,784 ; Val-
ley Construction Co., Sam Jose, $89,995 ;
Eaton K Smith, Sail I'raneiseo, X112,4&3.
Contract awarded to Piom~o Bros. & Co.,
Satz Francisco, $67,73$ 50.
Al7ADOR COL NTY-Two reinforced

concrete slab bridges across Jackson Greek
and Jackson Cr~ee1~ overflow about 5 miles
S.~TT. of Ione, with overall len;ths of 328
feet and 180 feet, res13ectively, tro be coiz-
structed. District X, Route 97, Section ~.
Campbell Construction Co., Sacramento,
x,34,340 ; Caputo ~ Keeble, San Jose, $34,-
923 ; M. J. I3. Constructaon Co., Stockton,
$34,958 ; John Rocca, San Rafael. $5,943 ;
L. D. Toren, l ocli, $35,455 ; Flmer J. Varner,
Stockton, $36,360 ; A. A. Tieslau, Berkeley,
X36,437 ; lL A. Jenlcii7s, Sacramento, $36,-
9$8 ; Albert H. Siemer R John Carcano,
fan Anselmo, $37,372 ; A. Soda R Son,
Oaldand, $37,622 ; Holc3ener Construction
Co., Sacramento, $3 ,103 ; P.~risli Bras., I:os
Anbeles, $40,234; i~ndeieroui~d Construction
Co., Oal;lancl, X42,544 ; ~Tallep Congtructioi7
Co., San Jose. $X4,159 ; En;i~eers, Ltd., San
Fenncisco, X47,912. Contrast awarded to
Victor 7,. cC «'m. I3. Jacouson, Los Angeles,
$33,840. r0.
Hi;DI]30LDT COL'\TY-across Klam-

ath River at Orleans, a bridge coizsistinb of
a steel suspension span and reinforced con-
crete approach spans to be constructed and
abort OAS mile of ro2dwa}~ to be graded.
District I, R~?nte 46, Sections E, I'. Paul
J. Tyler, Oroville, $149,6:2 ; John Rocca,
San Rafael, $152,811 ; A. Soda ~G Son, Oal:-
land, $153,674; Fred J. AI2urer & Son,
Eureka, $163,111 ; LTnite<1 Concrete Pipe
Corp. cC Mercer Fraser Co., Los Anneles,
$158,057 ; I:. L. Smith, Eureka, ~i1~ii,1~2
Hanrahan-Connolly Co., San Francisco,
$168,905 ; Trewhitt-Shields ~C Fisher,
Fresno, $177,221 ; Pacific Bride Co., San
Francisco, $22,223. Contract awarded to
C. ~~. Caletti & Co., San Rafael, $140,561.

INYO COIII~TTY-Between 9 miles north
of Lone Pine and Inclependei~ce, about 5.9
miles to be nraded and surfaced with plaizt-
miaed snrfacin„•. District 3X, Route 23,
Section lI. Oswald Bros., Los An eles,
$67,:00 ; (x. ~~. I+:llis, North Ho11ywQQd, $69,-
774 ; ~'allec Construction Co., San Jose,
$72,279 ; Griffith Co., Los Angeles, $76,561;
Gibbons & Reed Co., Burbank, $77,138 ;
R. AI. Price, Huntinbton Park, $78,776.
Contract awarded to Baeich Bros., Torrance,
$60,657.30.
LOS ANG~LF.S COUNTY-On Rope-

mead Blvd., between Garvey= Avenue and
Ramona Blvd., about 0.7 mile trees,
shruUs, and ground cater plants to be
furnished ai7d planted. District VII, Route
1(18, Section C. Twentieth Century Tree
Service, Los Angeles, $2,619 ; Peterson
Bros., Inglewood, $4,264. Contract awarded
to Jannoch Nurseries, Altadena, $1,713.90.
LOS A\TGELES COi'\TY-Arroyo Seco

Parkway on Grevelia Street in South Pasa-
dena, between Meridian Avenue and Fair-
view Avenue, abut 0.1 mile to be nraded
and surfaced with plant-mined surfacii7g.
District S'II, Route 205, Section S.Pas.
Edward Green, Los Angeles, X3,771 ; Grif-
fith Co,, l os An„eles, $3,835. Contract
awarded to J. E. Haddock, Ltd., Pasadena,
$3,635.50.
DTODOC COi1NTY-Between 3.7 miles

north of Rush Creels bridbe and Pit River,

First in Registration
Improvement of the State

Highway System as a. whole
has not kept abreast of traffic
needs and necessary moderni-
zation work will require the
expenditure of funds beyond
what are now provided.
In this connection it is inter-

esting to note that California
ranks first among the States in
total vehicle registration anc~
forty-fifth in average motor
and gasoline receipts per motor
vehicle.
E~ee~°pt f~°om adds°ess by PuUlic

T~~orks Director• Cltcrk.

abort 9.2 miles to be „racled, surfaced with
plant-inited surfacing on crasher run base.
District II, Ronte 28, Section A. The
Ut~~ih Construction Co., San I+ rancisco,
X244,093 ; Hemstreet cC Bell, ➢Iar~-sville,
$2~~~,353; Claude C. «'ood and frank B.
Marks R Sous, I.€~di, $261,3 2 ; A. Teichert
c~ Son, Inc., Sacramei2to, $282,843 ; Isbell
Congtruction Co., Rei2o, $291,155. Coirtract
awarclecl to Harms P,ros., ~C \T. ➢I. Pall
Sons, Berkele~~, $240,832.55.
➢IO\TPRPY COU\TY-Across Salinas

River at Nacimiento, aUout 5 miles south
of I3radle~~, a reinforced concrete girder
brid;;e having ~i total length of 1154 feet
to be constructed. District V, Route 2, Sec-
tioii I. J. S. .11etzber ~C Son, Los .3ngeles,
$217,351; John Roce~i, San Rafael, ~219,-
675-; Joseph Shaw, Oakland, $22 ,841 ; fl.
Soda R Son, Oakland, $234,726 ; Earl W.
Heple, San Jose, X236,294 ; C. «7. Caletti c~
Co., San Rafael, ~i~57,221; Gibbons R Reed
Co., Burbanl., $2~i8,146 ; Sordal and Bishop,
Long Bes~eh, $269,630 ; Garla Bon~iovanni,
Holl~~wood, $2$1,40 ; Bates and- Rogers
Construction Corp., Oakland, X282,698.
Contrast awarded t~ Utah Coi7struction Co.,
San Francisco, $210,7x5.10.
SAN DIEGO COUNTY-On Rosecrans

St. in the city of San Diego between
Lytton St. and Canon St., about 1.9 miles
in length, to be ~;racled and paved with
asphalt coi7crete. District XI, Route 12.
V. R. Dennis Construction Co., San Diego,
X185,449 ; Dalev Corp., San Diego, $185,-
~i70 ; R. E. Hazard R Sons, San Diego,
$188,9 2. Contract awarded to Griffith Co.,
Los ~iigeles, $179,51610.

SAN FR A~V'CISCO-Between Lalie Street
and Golden Gate Bridge approach, iu the.
city of San Francisco, about 1.4 miles in
length, to be landscaped. District IV,
Route 56. Albert H. Siemer and Roger I'.
Sohner, San Anselrno, $41.,504. Contract
awarded to Leonard Coates Nurseries, Inc.,
San Jose, $38,844.75.
SA\T JOAQtiI\T COUNTY-Repairing

existing fenders, Middle River and Old
River Bridges. District ~, Route 7~, Sec-
tion ~. Prank Leng, San Francisco, $7.,221 ;
DT. Plton, Sacramento, $8,553 ; Heal~~ Tib-
betts Construction Co., San Francisco,
$f',1~3 ; Bundesen R Lauritzen, Pittsburg,

X8,603. Contract awarded to Pomeroy Sin-
nocl;, Stockton, ~6,398.G0.
SA\TA CI.ARA COUITT'Y-At Univer-

sit~ A~~emie ii2 Palo Alto, an underpass con-
sistine of reinforced concrete structures and
steel beam tracl. spans under the tracl~s
of the Southern Pacific Co. to be con-
structed. District Ij~, feeder road. A. G.
Raisch, Sail I`r~ncisco, $3 7,753 ; The Utah
Construction Co., San Francisco, $285,705 ;
Barrett c& Hilp, San FrRncisco $28,788 ;
L+`arl l~'. Heple, Sau Jose, $271,362 ; Joseph
Shaw, Oakland, $275,097 ; Eaton ~C Smith,
San Francisco, ~i286,131 ; Engineers, Ltd.,
San I'rancisco, $288,95; A. Soda & Son,
Oakland, $300,678 ; John Rocca, San Rafael,
X318,707 ; MacDonald &Kahn, San Fran-
cisco, $343,719. Cmitract awarded to Paul
J. T~-1er, Oroville, $26a,~J60.40.
SHASTA COU\TTY-L'etween Bass Hi11

and O'P,rien Summit, about 41 miles, to be
bra~led, portions to lie surfacer] with roaa-
mis surfacing on crusher run base, a rein-
forced concrete viaduet 375 feet long to be
constructed. District II, Ronte 3, Sections
B, C. Parish Bros., Hollywood, $333, 81 ;
P+,atop & Smith, S~i~ Francisco, $340,246
Clarence Crow R L. A. R R. S. Craw, Los.
Angeles, $349,029 ; llaceo Construction Co.,
Clearwater, $373,677 ; A. Teichert ~ Son.,
Inc., Sacramento, $376,328 ; United Concrete
Pipe Corp., 7.os Angeles, $386,87:1 ; The
i tch Constrnetion Co., San I'rancisco, $417,-
92~i. Contract awarded to Granfield, Farrar
S. Carlin, San I'rancisco, X326,966.

Colfax Grade
Crossing Eliminated

(Continued from page 27)

abrupt turns and interference with
local traffic in Colfax.

The new route, 13 miles in length,
leaves the existing State high«gay
approximately 2 mile south of Colfax
and follows along the east side of
that city to a connection with the
existing State highway north of Col-
fax, effecting a saving in distance of
0.2 of a mile.
The cost of the overhead, which pro-

vicles a 26-foot raaclway with. a 2-foot,
7-inch sidewalk aloi7g each side, was
$117,882.
The realignment of the highway,

which was. a Federal Aid project, cost-
ing $46,500, provided a radecl road-
becl 36 feet «side ~=ith plant-mixed
surfacing 22 ~ feet wide by 0.25 of a
foot thick on a crusher run base 23
feet wide by 0.4 of a foot thick.

Scotchman (at riding academy)-"I want
to rent a horse."
Groom-"How long?"
Scotchman-"The longest you have. There

are four of us doing."-The Watchm¢n-
ExamiM1Zer.
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