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CALIFORNIA STATE HIGHWAY SYSTEM 
ITS NEEDS, PROBLEMS, AND OUTLOOK 
By C. H. PURCELL, Director of Public Works and Chairman California Highway Commission 

The following address was delivered by C. H. Purcell, Director of Public Works and Cha.irman of the California 
Highway Commission, at the annual meeting of the California State Chamber of Commerce in Los Angeles on N ovem
ber 29th. 

THE needs and problems of the 
California State Highway Sys
tem and the outlook for its de

velopment are subjects of more than 
considerable magnitude. They are of 
such size that any discussion of the 
details would be most impractical in a 
brief address. It is my purpose today, 
to ask you merely to stand off with me 
at a little distance and look at the sys
tem and the problems of its adminis
tration with some degree of perspec
tive-to appraise the subject of high
way transportation and the relation of 
State roads to that subject as a whole. 

Transportation is a fundamental 
thing. It is so basic to the whole 
scheme of living that the progress of 
civilization may be measured by it. 
Of all transportation media, road 
transport has al ways been and con
tinues to be the primary means of 
movement and intercommunication. 
Development of the motor vehicle and 
its mass production have made it a 
universal means for locomotion. The 
wartime restrictions placed upon 
motor travel demonstrated, with re
sults near to catastrophe, that the econ
omy of this Nation is completely de
pendent upon this universal method 
of transportation and that any drastic 
curtailment of it would mean certain 
breakdown of that economy. 

Further, it seems self-evident that 
expansion of motor transportation to 
the maximum extent of its usefulness 
is dependent upon the expansion of 
physical facilities which it requires 
for unfettered movement. 

GOOD HIGHWAYS VITAL 

Whatever is of importance to high
way transport in general, applies with 
added force to California. To an un
usual degree, California is indebted to 
roads for her already phenomenal de
velopment. Her highways made pos
sible the development-the develop
ment did not bring the highways. This 
State with its great distances, its ex
tremes in topography, climate and 
resources could not have evolved into 
the great commonwealth of today with
out its road systems. 

In California the term '' road trans
port facilities'' is nearly synonymous 
with "State highway facilities" since, 

although the mileage of the State 
Highway System comprises but one
eighth of all rural roads in the State 
it carries three-fourths of highway 
travel outside of cjties. 

During the year 1941, prior to war
time restrictions on transportation, 

• traffic on the 14,000 miles of the State 
Highway System totaled nearly 13,-
000,000,000 vehicle-miles. This was 
nearly one-half of all motor travel for 
that year in California, both inside 
and out of cities. 

TRAFFIC INCREASES 

Traffic counts taken on the State 
Highway System during October, 
1945, show an increase of 51 per cent 
over October a year ago and, what is 
more significant, the 1945 count shows 
an increase of approximately 10 per 
cent over the October, 1941, count. 
This latter comparison for a period 
only one month after the end of gaso
line rationing, is a pointed indication 
of the difference which may be ex
pected between prewar and postwar 
traffic. 

Analyses of current traffic data for 
the State Highway System show that 
22 per cent of the vehicles traveling 
up and down and across California are 
freight vehicles. During the 10 years 
immediately prior to the war, passen
ger car registration in this State in
creased by 41 per cent but in the same 
time the number of trucks gained 122 
per cent and trailers went up 279 per 
cent. There is little doubt but that 
during postwar years the ratio of 
freight to passenger vehicles will con
tinue to increase, although probably 
not at the high rate of the 10 years 
prior to the war. 

What of the State highway facilities 
which are available for this increas
ing traffid 

SYSTEM DEFICIENT BEFORE WAR 

Before the war the State Highway 
System was deficient to the point 
where the Division of Highways in its 
report of 1941 on "Highway Needs" 
estimated that a su;m of $450,000,000 
would be required to bring the system 
to satisfactory standards of the period. 

This estimate was based upon con
struction activities of the Highway 

Department before National and Sta e 
recognition of the broad responsibility 
of the higher levels of government for 
highway transport within cities and 
for freeway construction in congested 
urban areas. Proper consideration of 
this factor, together with the deteri
oration resulting from the cessation of 
construction and reconstruction under 
wartime restrictions which limited 
State highway activity to maintenance 
and repair has increased this estimate 
for correction of critical deficiencies 
to $695,000,000. 

CRITICAL DEFICIENCIES 

These critical deficiencies fall into 
five general categories. 

1. Critical bridges. 
2. Structural weakness of road base 

or pavement. 
3. Inadequate traffic capacity. 
4. Specific points of hazard or ob

struction. 
5. Required freeways. 

There are many things which may 
act to restrict or to prevent the use of 
a highway, but none is more obvious 
or positive in effect than an inadequate 
bridge. There are many such bridges 
on the State Highway System and they 
are distributed throughout the State. 
The Division of Highways considers 
a bridge critical when, because of 
weakness or deterioration its replace
ment will be required within an eight 
or 10-year period. Roughly such 
structures fall into three classifica
tions: 

POSTED BRIDGES 

First, are those posted bridges which 
are both too weak in original design to 
carry legal loads and at the same time 
are now in poor physical condition. 
These are of primary concern. 

Second, are bridges which at pres
ent are sufficiently strong to carry 
legal loads, but in which deterioration 
has progressed to such degree that the 
structure must either be posted or re
placed in the near future. 

The third class is made of those 
bridges which, while in fair physical 
condition at the present time are so 
weak or restricted in design that re
placement will be required within a 
few years. 



WEAK ROADBEDS 

Roadbeds which are structurally in
adequate for the type of traffic they 
are called upon to carry are doubly 
critical. Such weakness tends to re-
trict or altogether preclude travel at 

normal speed and of legal load .. Wh~n 
thi occurs the highway has failed m 
its fundamental purpose and, at the 
same time, in the endeavor to keep 
traffic restrictions to a minimum exces-
ive maintenance expenditures can not 

be avoided. 
Like critical bridges, sections of 

critically weak roadbed or pavement 
with their attendant high maintenance 
costs are to be found throughout the 
svstem. 
~ Traffic on the State Highway Sys

tem is now more tb an that system can 
carry and as previously stated there 
are still further increases to come. 
It is fully realized by the California 
Highway Commission, the Division of 
Highways and myself that we have 
not kept pace with traffic increase and 
have been steadily falling behind in 
the matter of providing the additional 
lanes which the increased volume re
quires. This is a matter of grave con
cern to State highway officials for, if 
the State's development is to go for
ward unhindered, transportation fa
cilities must be provided in advance to 
accommodate the increasing traffic 
which the very existence of adequate 
roads helps to create. 

HIGHWAY CAPACITY 

In estimating capacity-deficiencies 
of the system, the need of additional 
lanes included those present two- and 
three-lane highways which carry a 
minjmum of 5,000 cars per day or fre
quent peaks of 600 or more per hour. 
As would be expected, such sections of 
the State Highway System are closely 
related to the more heavily populated 
areas. . 

At points where traffic analysis 
shows an abnormal rate of accident re
currence, or where obstructions such 
as slides, flood damage, or road way 
subsidence, continue at such frequent 
intervals as to seriously delay or hinder 
traffic, elimination of the deficiencies 
are planned through correction in the 
roadway design and structure. 

The urban traffic problem, particu
larly in the larger centers of popula
tion, presents a combination of critical 
deficiencies that result from inade
quate traffic capacity, traffic hazards, 
and specific obstructions in such quan
tity and with such frequency that to 
deal with the immense volume of 
motor traffic in these areas requires 
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more than simple correction of the 
physical highway facilities. In such 
locations, an integrated system .of free
ways designed to serve the entire area 
is basic in the solution of the trans
portation problem. 

$695,000,000 REQUIRED 

It is for the correction of these criti
cal deficiencies that the $695,000,000 
will be required. . . 

With the exception of the addit10n 
in 1937 of the 3-cent tax on diesel oil 
used as motor vehicle fuel, the base 
of State revenue for road purposes has 
remained unchanged for nearly 20 
years. With exhaustion of funds from 
the three State highway bond issues, 
the original two-cent gas tax was 
passed in 1923, one cent being given to 
the counties and one cent to the State 
Highway Department for reconstruc
tion of highways built under the bond 
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acts. In 1927 a third cent was added 
to the gas tax for the purpose of pro
viding funds for new construction on 
the State Highway System. 

At this time the State Highway Sys
tem was just about one-half its present 
extent: 6,565 miles in 1928. By 1932 
the system had been increased to 
7,347 miles and the revenue from the 
State's two-cent share of the gas tax 
was providing $2,370 per mile. 

MILEAGE ADDED IN 1933 

In 1933 the State Legislature added 
6,600 miles to the system, nearly dou
bling the mileage. There was then 
available only $1,260 per mile from the 
gas tax revenue. In the same year the 
Legislature earmarked the net revenue 

from one-fourth cent of the gas tax for 
use on State routes through cities, this 
again reduced the amount available 
per mile on the rest of the system to 
$1,020. In 1935 a second oi:1-~-fourth 
cent was given to the c1ti~s !or 
improvement to streets of maJor im
portance other than State r~utes, this 
resulted in a further reduction to the 
point where the revenue from t~e gas 
tax provided only $910 l?er mile of 
State highway. Thus, 111 a short 
period of three years, the amount of 
State revenue available from the gaso
line tax dropped from $2,370 to $910 
per mile of State highway-a reduc
tion of almost 62 per cent. 

MOTOR VEHICLE REGISTRATION 

During this period motor vehicle 
registration in California increas~d 
from 2 080 000 in 1932 to 2,657,000 m 
1937 ~ ris'e of approximately 28 per 
cent.' But the increase in number of 
vehicles was only part of the change, 
for it was during these years that 
changes in design and speed of ~ars, 
in size and load of trucks and trailers 
were most drastic. These changes in 
volume and types of traffic demanded 
corresponding changes in highway 
design and construction standards. 

During the twenties, advances ~n 
automotive design necessitated the dis
carding of eight-foot lanes and four
inch pavements in favor of ten-foot 
lanes and pavement thickness was 
increased to six inches. In turn, as 
traffic density, speed, and the number 
of truck loads increased, the old stand
ard lane of 10 feet was widened to 
11 feet for two-lane pavements and a 
combination of 12 and 11 feet for 
multiple-lane routes. Similar chang~s 
to seven and nine inches were made m 
pavement thickness in order to accom
modate the heavier trucking loads. 
Standards now proposed by the Fed
eral government for major highways 
to be included in the Interregional 
Highway System provide for a mini
mum lane width of 12 feet. 

FREIGHT LOADS 

While most of you undoubtedly have 
been aware in a general way of the 
increase in the size of freight loads 
traveling the highways, it is wondered 
how close your estimates are to the 
facts. Between 1936 and 1944 aver
age weights of empty trucks and 
trailer combinations increased 34.7 per 
cent; the average of loaded trucks and 
combinations rose from 14,000 pounds 
to 23,500 pounds, an increase of 70.3 
per cent; and the average maximum 

(Continued on page 35) 
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Water Problems of California In 
Hands of Experts Named by Warren 

X this issue of CALIFORNIA HrnH
w AYS AND PUBLIC w ORKS goes 
to press, preparations are being 

completed for the state-wide water 
conference called by Governor E ar l 
Warren for December 6th and 7th in 
Sacramento. 

The purpose of the meeting, in the 
words of the Governor, is ' 'to explore 
all phases of water development and 
use. '' It is hoped the conference will 
provide an overall picture of the 
State's water problems which will be 
invaluable in seeking the necessary 
solutions. 

The Federal Government, State 
agencies dealing with water and power 
problems, California counties and 
cities, irrigation and reclamation dis
tricts, electric power companies and 
various groups and organizations in
terested in water and power and flood 
control will be represented by speakers 
who will address the conference over 
which Govern or Warren, flanked by 
his new State Water Resources Board, 
,Yill preside. 

Among the prominent officials sched
uled to speak are : Harry W . Bashore, 
United State~ Commissioner of Recla
mation ; Leland Olds, chairman of the 
Federal Power Commission; Brigadier 
General Philip G. Bruton, Division 
Engineer, Corps of U. S. E ngineers; 
Brigadier General J. H . Stratton, 
Chief, Civil Works Division, U. S. 
Army E ngineers; Richard L. Boke, 
Regional Director, U. S. Bureau of 
Reclamation, and E dward Hyatt, 
State E ngineer. 

The program for the opening session 
follows : 
Opening Address: Earl Warren, Governor. 

Edward Hyatt, State Engineer. Subject: 
"State Water Plan." 

Br igadier General Philip G. Bruton, Di
vision Eng ineer, Pacific Division , 
Corps of Engineers, U.S. Army. Sub
ject: "Plans of Corps of Engineers for 
War Department in California." 

Richard L. Boke, Director, Region 11 , 
United States Bureau of Reclamation, 
Department of Interior. Subject: 
"Low Cost Water for California 
Farms." 

S. B . . Show, Regional Forester, Region V, 
Forest Service, U. S. Department of 
Agriculture. Subject: "Upstream 
Flood Control Program of the United 
States Department of Agriculture." 

Luncheon will be at Elks Club, .at which 
an address by Brigadier General J. H. 
Stratton, Chief, Civil Works Division, 
Office of Chief of Engineers, U. S. 
Army, on the subject: "War Depart
ment's Policies on Flood Control in 
Sacramento - San Joaquin Valley of 
California," will be the feature. 

Governor Warren will be chairman 
of conference section meetings on the 
afternoon of December 6th. He an
nounced section chairmen • as follows : 

Section 1. North Coast- Chairman, 
George G. Hoberg, President, Redwood 
Empire Association, Middletown, Lake 
County. 

Section 2. Sacramento Valley- Chair
man, Otto · Rohwer, Attorney at Law, 
Sacramento. 

Section 3. San Francisco Bay-Chair
man, Ralph Bollman, President, Board! 
of Directors, Contra Costa County 
Water District, Concord. 

Section 4. San Joaquin Valley-Chair
man, Harry Barnes, Chief Engineer, 
Madera Irrigation District, Madera. 

Section 5. Mountain Counties - Chair 
man, Edward J. Reagan, District At
torney, Weaverville. 

Section 6. Central Coast - Chairman , 
Charles L. Pioda, Chairman, Flood Con
trol and Water Conservation Commit 
tee, Salinas. 

Sect ion 7. South Coast-Chairman, 
Fred A. Rhodes, City Manager, City of 
San Diego, San Diego. 

Section 8. Colorado River-Chairman, 
Evan T. Hewes, President, Board of 
Directors, Imperial Irrigation District, 
El Centro. 

A dinner will be held in the Empire Room 
of the Senator Hotel on the night of 
December 6th at which Mr. Olds of the 
Federal Power Commission will talk on 
the subject: "Policy of Federal Power 
Commission on Water Resources." 

The program for Friday morning, 
December 7th follows : 

W. A. Smith, President, Supervisors As· 
sociation of California. Subject: "A 
County Official Views the Flood! Con
trol Problem in California." 

Harrison Robinson, President, California 
State Chamber of Commerce. Sub 
ject: "Water Policies of California 
State Chamber of Commerce." 

George Sehlmeyer, Master of State 
Grange and President of Central 
Valleys Project Conference. Subject: 
"Water Resources and Power Develop
ment in California." 

C. J. Haggerty, Secretary, California 
State Federation of Labor. 

Milton L. Kidd, President, Irrigation Dis
tricts Association of California, and 
California Water Council. 
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S. B. Morris, Chief Eng·ineer and General 
Manager, Department of Water and 
Power, City of Los Angeles. Subject: 
" Water and Power Problems of Cali
fornia Municipalities." 

Arthur T. Evans, Past President, Asso
ciated Sportsmen of California. Sub
ject: "Fish , Wild Life, and Recrea· 
tion." 

Neil Cunningham, President, Shoreline 
Planning Association of California. 
Subject: "California Beaches." 

Luncheon, Empire Room, Senator Hotel 
12: 15 p.m. Address by the Honorable 
Harry W. Bashore, Commissioner, U. 
S. Bureau of Reclamation, Department 
of Interior. Subject: "California's 
Stake in National Reclamation." 

F or F r iday afternoon and evening 
the program will be : 

Henry J. Kaiser. Subject: "Industry 
and, the West." 

Ray Wiser, President, California Farm 
Bureau Federation. Subject: "Cali
fornia Agriculture and its Water 
Problem." 

Speakers·: To be announced. Subject: 
" Policies of Electric Power Companies 
Relative to Water Development in 
California." 

Senator Bradford S. Crittenden. Cali
fornia Joint Legislative Interim Com
mittee on Water Problems. 

Open discussion. Five minute talks with 
privilege of filing for the record papers 
not to exceed 2,500 words. 

Reports of chairmen of geographical 
sections. 

Friday evening, 7:30 p.m., Governor 
Warren , presiding. 

Fcirum on Administrative Aspects of the 
Central Valley Project. 

Speakers to be called upon , followed by 
full discussions from the floor. 

Adjournment of Conference 

GOVERNOR MEETS WITH BOARD 

Governor Warren met with his new 
Water Resources Board in his office in 
Sacr ament o on November 1st. After 
being welcomed by the Governor and 
hearing br ief t alks by Director of 
Public Works C. H. Purcell, State 
Engineer Edward Hyatt who, by law, 
is executive secr etary of the board, 
and Senator Bradfor d S. Crittenden 
of Stockton, author of the act creating 
the agency, the board organized and 
elected Royal Miller of Sacrament o its 
chairman. 

Mr. Purcell and Mr . H yatt pr omised 
the fullest cooperation, Mr. Purcell say
ing that the Department of Public 

[Three] 



Gov ernor Warre n meets w ith his new State Water Resources 8.Ja r d. Left to r ight, front row: C. A. Griffith , Azusa ; Sta.te Senator 
Bradfo rd S. Cr ittenden, Stockton, Chairman of Legislative Interim C:>mmittee on Water Problems ; Gover nor Warren , and Philip D. Sw ing, 
San D iego. Back r ow: Howard F . Cozzens, Salinas ; Roy a l M iller, Sacramento, Chairman ; B. A. Etcheverry, Berkeley ; Lester Ready, 
San Fra nci sco ; Roy Me ik le, T urlock ; State Engineer Edward Hyatt, Executive Secretary of the Board 

Work had engineering data on water 
problems extending back more than 
three decades which his department 
would make available to the board. 

Members of the board determined by 
lot the length of their terms which will 
expire as follows : 

Former Congressman Philip . D. 
Swing, San Diego, January 15, 1946; 
Prof esso,r B. A. Etcheverry, Univer
sity of California, Berkeley, and Les
ter Ready, San Francisco, 1947; Roy 
Meikle, Tur lock, and Howard F. Coz
zens, Salinas, 1948; C. A. Griffith, 
Azusa, and Miller, Sacramento, 1949. 
(Thereafter all board terms will be 
for four years.) 

In addressing the board members, 
Govern or Warren said : 

PERPLEXING PROBLEMS 

"With the inauguration of this 
State Water Resources Board Cali
fornia has taken another long step 
forward in accepting State responsi
bility for the solution of its perplexing 
water problems. 

"In the past numerous boards and 
commissions have been authorized by 
the Legislature to deal with special-
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ized water problems on a temporary 
basis. This is the first time in the 
history of California that a permanent 
board has been created, by Legisla
tive enactment, to consider all the 
beneficial uses of the State's water 
resources, including irrigation, gen
eration of electric power, municipal 
and industrial consumption of water 
and power, repulsion of salt water, 
preservation and development of wild 
life resources and recreational facili 
ties. 

"The problems which you face as 
you assume your tasks as members of 
this newly created board are not, 
when taken singly, new to our State. 
In fact, it is probably a conservative 
statement to say that this State has 
more water law on its statute books 
than any other State in the Country. 
California in the past century has 
been a testing ground for procedure, 
both in the legal field and in the con
struction of works for the control and 
beneficial use of water. We have 
witnessed at first hand the gradual 
evolution of the control and use of 
our water resources. First, there 
was the small individual, privately 

financed, project which disregarded 
all other considerations save imme
diate local need. Today we are 
devoting ourselves to integrated State 
planning in the face of rapidly in
creasing demands upon stead i 1 y 
diminishing supplies of water. 

FOR FUTURE GENERATIONS 

"No matter how prudent we are in 
California, a t i m e is inevitably 
approaching when all possible water 
supplies will be put to use. We know 
now the growth and prosperity of 
our State will be limited by the extent 
to which water can be controlled and 
used. 

"It is the sorlemn duty of our gener
ation to plan wisely for the greatest 
possible use for all purposes of every 
drop of water. Upon such p,lanning 
will depend the happiness and wel
fare of millions of people, not only of 
this generation but of future genera
tions. 

"It was recognition of the need for 
better management of our ,vater 
resources which caused the planning 
of the great Central Valley Project, 
the planning of Boulder Dam, and of 

( Continued on page 23) 
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HIGH.WAYS OF CALIFORNIA 
By J. D. GALLAGHER, Associate Highway Engineer 

This is the third in a series of 
articles on Highways of Cali
fornia by Mr. Gallagher.-Ed. 

A CUSTOM-BUILT HIGHWAY 

BACK in 1927, under a grant of 
$6,000,000 from the Rockefeller 
Foundation the California Insti

tute of Technology was commissioned 
to erect an astronomical observatory 
equipped with the best in instruments 
and apparatus. The astronomy 
department of the institute knew what 
they wanted and began plans for a 
reflecting telescope equipped with a 
200-inch mirror, just twice the size of 
that on Mt. Wilson, which for many 
years bad been the largest in the world. 

On the basis of extensive investiga
tion the institute selected as the loca
tion of its ''super-observatory'' Palo
mar Mountain in northern San Diego 
County, some 47 miles easterly of 
Oceanside and 75 miles northeast of 
the City of San Diego. The site 
chosen for the erection of the obsera
tory and other necessary buildings was 
a plateau at elevation 5,568 near the 
summit of the mountain. This spot 
was considered as being most favorable 
because of the prevalence of clear 
nights throughout the yeat', a mini-

• mum of turbulence in the upper air, 
and it was a sufficient distance from 
interfering glow from lights of urban 
areas. 

SAN DIEGO TAKES INITIATIVE 

A condition of the selection of the 
Palomar Mountain location was that 
San Diego County provide a road to 
the observatory site. In turn, one of 
the first stipulations for construction 
of the road was that it be adequate for 
the transportation of material 
required for the several buildings, 
heavy machinery and the large mirror. 

The San Diego County Road 
Department took the initiative in meet
ing the requirements for a suitable 
road to the observatory site. Provi
sion of the desired road facilitates, 
however, was consummated by cooper
ation between the county, the State 
Division of Highways, and the Public 
Roads Administration of the Federal 
Government. 

As the old road up the mountain was 
little more than a primitive trail the 
county found it necessary to make sur
veys along a new line over a distance 
of some 12 miles from its connection 
with State Highway 195 at Cuca Mesa 
a.bout 5.3 miles easterly of the settle
ment of Rincon. Highway 195 is a 
lateral route in the State System which 
extends easterly from Oceanside to 
Morettis near Lake Henshaw. 

CUCA GRADE PROJECT 

On this State route, the Division of 
Highways in 1937 reconstructed the 
2.8 miles of the Cuca Grade leading up 
to the mesa from the west, at a con
tract cost of $40,000. County forces 
then constructed about nine miles 
from the State highway across the 
mesa and up the mountain to Iron 
Springs Creek and the State, using 
$306,400 in Federal feeder road funds, 
completed in 1937 a contract for con
struction of the last 3.3 miles from Iron 
Springs Creek to the observatory site. 

In addition to the construction of 
the road up Palomar Mountain and 
the reconstruction of the State high
way approach from the west, the Pub
lic Roads Administration recon
structed with $186,000 of Federal 
land funds over five miles through the 
La Jolla Indian Reservation to the 
east and the Pala Indian Reservation 
west of Rincon. With funds from the 
same source the Division of Highways 
surfaced the 3.9 miles through the La 
Jolla Reservation under a $15,000 con
tract. The State also reconstructed 
with prison labor about eight miles of 
the State highway along the San Luis 
Rey River between the La Jolla Reser
vation and Morettis. 

FEDERAL AID GIVEN 

On the Valley Center Road county 
forces reconstructed bridges and the 
old Rincon Grade and oiled the sm·
face between Escondido and Rincon. 
With $44,500 of Federal aid feeder 
and county road funds the Division 
of Highways supervised and let a con
tract for construction of a steel girder 
bridge across the San Luis Rey River 
on this county road about two miles 
south of Rincon. 

During the periods of design of the 
telescope and its mechanism and of the 

California Highways and Public Works (November-December 1945) 

road construction outlined above, the 
staff of Cal-Tech conferred with 
·county and State highway engineers 
to assure that transportation of the 
large and heavy members of the tele
scope and observatory buildings could 
be accomplished without difficulty. 

The weight of the moving parts of 
the telescope totaled 425 tons. For 
convenience in manufacture and 
assembly, this was of necessity divided 
into various pieces. Further division 
was necessary to meet the limitations 
of transportation facilities. 

REA VY MATERIAL TRANSPORTED 

In 1937 material for the 135-foot 
diameter dome of the main obse:cvatory 
began to arrive by steamer in San 
Diego and was transported over the 
partially completed road to the site. 
In October, 1938, the metal parts of 
the telescope arrived at the port. The 
heaviest of these weighed 54 tons and 
in size the largest was 24 feet in diame
ter and 14 fe~ in height. 

On a specially built four-axle low
bed trailer, with two large trucks pull
ing and a third pushing, the heaviest 
parts were carried over a carefully 
selected route to the road up the moun
tain. The route selected included 
eight bridges on State highways and 
two on county roads, all sufficiently 
modern in design and width to sup
port the unusually heavy loads. 

The 12 miles up the mountain natur
ally presented the steepest grades, but 
this section had no large bridges. It 
required about two days for transport 
of each load over the 75 miles from the 
ship's side to the observatory. At the 
time, it was estimated that these loads 
were the heaviest ever discharged at 
port of San Diego and the heaviest 
ever taken over highways in the 
vicinity. 

HUGE MIRROR CONCEALED 

The 200-inch mirror was cast in the 
east and delivered to Cal-Tech in Pasa
dena for the tedious and exacting job 
of grinding and polishing. Before 
this could be completed, however, the 
war was on and the Pacific Coast 
threatened with a very real possibility 
of attack. To prevent the possible loss 
of this, the world's 'largest astronomi
cal mirror it has been stored safely 
underground for the past four years 
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This is one of many attractive sections of Mt. Palomar Highway in San Diego County 

and just recently has been taken out 
and the work of grinding and polish
ing is again in progre s. When this is 
completed, transportation to the top 
of Palomar will be a relatively simple 
matter. 

The 12 miles of county road from 
the State highway at Cuca Mesa to the 
observatory has very aptly been 
named '' The Highway to the Stars.'' 
When the scientist of Cal-Tech begin 
their work of astronomical investiga
tion, many motorists who are normally 
engrossed in such mundane interest 
a earning money for the rent may find 
relaxation and recreation in driving 
through the heavil:r timbered sections· 
along this mountain highway up to the 
clear plateau of the observatory site 
where they may obtain a glimpse of far 
away celestial bodies on their courses 
through the infinite. 

THE RIDGE ROUTE 
ALTERNATIVE 

Probably nowhere in the State has 
the hand of the locating engineer been 
so ruthless in slashing through on 
modern alignment, as on the relocation 
of the Ridge Route, U. S. Highway 99, 
between Los .Angeles and Bakersfield. 
Probably nowhere in the State is there 
a better example of the evolution of 
modern highways since the advent of 
the motor car. 
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Prior to 1933, the motorist traveling 
from Castaic northerly to the floor of 
the San Joaquin Valley labored and 
fretted through 48 miles of narrow, 
tortuous mountain grades culminating 
in the hairpin turn of the infamous 
''Deadman's Curve'' in Grapevine 
Canyon. Today he travels only 38 
miles between the same points, speed
ily and safely, unhindered by sharp 
curvature and unhampered by slow
climbing trucks. 

The record of this development as 
shown by comparison of data on the 
old and the new routes indicates most 
clearly the great degree of improve
ment. 

Old New 
Route Route 

Length, miles ______________ 48.36 37.56 
Width, lanes _______________ 2 3 
Maximum grade, per cent___ 6 6 
Minimum radius curve, feeL 70 1,000 
Total curvature, degrees _____ 39,441 3,070 
Curvature equivalent in 

circles ___________________ 109~ 8~ 
Highest elevation, feet_ _____ 4,234 3,550 
Adverse fall, feet__ __________ 2,220 1,040 

With such improvement possible, 
the questions naturally arise; Why 
wasn't the latter location chosen in the 
first place ~ Why wasn't the ear lier 
road built to better. standards~ A 
trite answer might be: Why weren't 
1914 cars built like those of today1 
But the reason is much more complex. 

REASON FOR ORIGIN AL ROUTE 

Even as far back as 1914 when the 
original Ridge Route was constructed, 
the engineers knew that a better road 
could be built. The degree of perfec
tion of any highway in such mountain
ous terrain, however, is dependent 
upon an economical balance between 
costs, money available, and justifiable 
expenditure. 

Many factors require consideration 
such as; relative distances, grades, 
traffic volumes, speeds and types of 
traffic. For traffic of that day, when 
there were less than 126,000 cars in 
the entire State and 35 miles per hour 
was '' wide open,'' such an investment, 
as the present road would have 
entailed, was not justified. Indeed, it 
would have noticeably depleted money 
available for improvement elsewhere 
in the State, at a time when the main 
objective was to '' get out of the mud.'' 
So the much more difficult location, 
later selected for the alternate, was 
avoided and the original route was 
built along the ridge to standards 
typical of mountain highways of that 
time, following the con tours in order 
to save grading costs. 

OLD HIGHWAY OUTMODED 

T:P,e old high way served for many 
years. As traffic increased the sharp
est curves were widened and day- • 
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lighted, but by 1929 tbe volume had 
reached such proportions that further 
improvement of the old route would 
have been uneconomical. Reconnais
sance surveys and economic studies 
revealed that a complete new three
lane highway would pay for itself in 
savings to motorists within 2-½ years; 
:finances, however, did not permit 
immediate construction of the entire 
project. 

Work on the first unit was begun 
early in 1930. By late 1933 the 27-
mile Ridge Route Alternate between 
Castaic and Gorman was open to traffic 
and by 1936 the last unit of the Grape
vine relocation was completed. 

Some of the new route's features 
are: eight major bridges, four across 
Piru Creek alone; several miles of 
channel changes; 5,000,000 cubic yards 

of excavation; and costs totaling more 
than 5-½ million dollars-are answers 
why such a road could not have been 
considered in 1914. 

HEAVY EXCAVATION 

While the total of 5,000,000 cubic 
yards of excavation is an indication 
of the overall size of the grading con
tracts, a better idea of the enormity of 
some of the earth moving prublems 
encountered may be had from the fact 
that, within a center line distance of 
only 400 feet in Piru -Gorge., excava
tion required the removal of 230,000 
cubic yards of material. Literally, 
that was moving a mountain. 

Traffic increased prodigiously with 
the breaking of the old barrier, both in 
passenger cars and long-haul trucking. 
From 2,500 cars and trucks daily in 

1933, the volume rose to 4,800 in 1936 
and to almost 6,000 by 1941. 

Most of the new road was fully ade
quate for this volume and more, but 
the Grapev~ne was not. Its nearly six 
miles of continuous 5½ per cent grade, 
with an abnormal uphill speed differ
ential between fast traffic and heavy 
trucks ( 20 per cent of the total) , and 
frequent runaway trucks made the 
Grapevine again one of the most haz
ardous sections of highway in the 
State. 

WIDENED TO FOUR LANES 

To remedy the condition, this sec
tion was widened in 1942 and 1943 to 
four lanes, divided for nearly four of 
its six miles by a heavy ·steel barrier 
rail, and with 3,000 feet of heavy con
crete curb on the downhill shoulder 
to act as a snub for runaway trucks-

Striking view of U. S. 99 as it winds through Piru Gorge south of Gorman 
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thi protection may be rough on tire 
sidewalls, but it is effective. 

• At the ame time a badly aturated 
hillside, the cene of many ~lides which 
threatened to carry the roadway into 
Grapevine Canyon was corrected in an 
unu ual manner. .A buttre s consi t
ing of 180,000 cubic yards of fill was 
placed on the bottom of the canyon to 
act as a counterweight in balancing 
earth pres ure exerted by the 
un table hill ide, and numerous per
forated pipe were driven a · much as 
170 feet into the hill above the high
way as drains for ground waters. 

DEATH VALLEY 
Of all natural attractions within the 

boundaries of California, the world 
famou. Death Valley in , outheastern 
Inyo County is undoubtedly the most 
unique. The first recorded tory of 
this ominous wasteland of awesome 
beauty came from Lewis Manly, who 
early in 1850 led the remnants of the 
'' J ayhawker'' emigrant train over 
the west side e carpment formed by the 
towering Panamint Range. The sur
Yivors of that ill-fated party of Kansas 
paused on the summit of the range to 
look back on the land of their trial, 
liffering and death only long enough 

to bestow upon that desert sink the 
fitting name of "Death Valley. " 

By Presidential Proclamation in 
1933 ome 2,500 square miles of desert 
mountains and valley were set aside 
as the Death Valley National Monu
ment. Included within the monument .. 
boundaries are the 400 square miles of 
Death Valley proper, a flat, dry, sea
bed hemmed in by the 6,000-foot 
Amargosa Range on the ea. t and on 
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Upper-State Sign Route 90 in Death Valley, looking towards Furnace Creek. Lower-Bad 
Water, lowest point in United States, 276 feet below sea level. Salt deposits in foreground 
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the west by the precipitous Panamint 
Range, where elevations such as the 
11,045 feet of Telescope Peak tower 
above their base as do no other peak· 
in the United States. 

LOWEST POINT IN U . S. 

Nearly the whole floor of the valley 
lie.· below sea level with the 276 el~-

. ' vat10n at Bad Water marking the low-
est point in the United States. The 
sea level contour encloses an area more 
than 70 miles along and from one to 
ix miles wide. 

The winter temperature in Death 
Valley js ideal. The summer climate 
is something else. Accurate metero
log-ical data in Death Valley has been 
accumulated only in recent years. A 
temperature of 134 degrees in the 
shade has been recorded at Furnace 
Creek Ranch, it should be noted, how
ever, that, that was the limit of the 
thermometer. Geological Survey doc
ument. indicate that a temperature of 
150 degrees has been observed around 
the stone beds at the mouths of several 
can:~ons and out on the salt beds it 
i e, timatecl the temperature will go 
10 degrees higher. The average 
annual temperature of 75 degrees indi-' 
cate a most delightful climate, was it 
:1ot th~t the range included in comput
mg tlus average runs from 15 degrees 
to 13-! degree . 

PROSPECTORS SEEK WEALTH 

Following the '49 '' J ayhawker'' 
emigrants, prospectors were ·lured into 
the ~·anges surrounding the valley by 
'. tones of gold silver, and lead depos
its, the wealth of which would stagger 
!he imagination. These fabled depo -
1t are still mis ing and still sought. 
The prospecting, however, did lead to 
other mineral wealth, such as the dis
covery of borax, which resulted in the 
con. truction of wagon roads, railroad, 
and the gradual development of the 
area to its present status. In this con
nection, the '' Twenty-Mule T'eam'' 
trade mark probably has given Death 
Yalle:v more widespread publicity· 
than any other single factor. 

Because of the highly mineralized 
nature of the valley, its formations are 
fantastic and colorful in the extreme 
providing most interesting and enter~ 
taining scenes. 

Prior to its incorporation into the 
Federal System of National Parks and 
Monuments, there were several so
called roads throughout the valley. 
The~e. roads usually followed the bot
toms of washes as the most convenient 
and were quite regularly obliterated 
by summer cloud bursts. 

DESERT HIGHWAYS 

At about the time the Death Valley 
National Monument was created the 
1933 Session of the California State 
Legislature added to the State High
way System some 6,600 miles of roads. 
Included in these additions were two 
highways serving as the main 
entrances to the valley. One of these 
extended along the east ·side of the 
valley from Baker in San Bernardino 
Com1ty through Death Valley J unc
tion ; the other, provided a westerly 
approach from Lone Pine through 
Darwin. 

Improvement of the entrance via 
Baker and Death Valley Junction 
involved only typical desert construc
tion and aside from usual desert 
drainage problems presented no seri
ous difficulties. The road in from Lone 
Pine was quite another matter. 

From a connection with U. S. 395 
about two miles south of Lone Pine, 
the old road traveled southeasterly 
through Keeler on the dry Owens Lake 
bed, to Darwin. This road had long 
served the mining properties in this 
section. 

In 1926, I-I. .r . Eichbaum, a pioneer 
resident of the Death Valley country, 
secured from Inyo County a franchise 
to build and operate a toll road from 
Darwin to Death Valley. He built his 
road along an old trail following down 
Darwin Wash, in the Argus Moun
tains, across Panamint Sink, over the 
Panamint Range by way of Towne 's 
Pass and thence down to Stove Pipe 
Wells in Death Valley. 

OLD TOLL ROAD 

For the privilege of driving the 31 
miles of this narrow dusty road, 20 
miles of which was crooked and pre
cipitous with grades of from 15 to 20 
per cent, the traveler paid a toll of $2 
pe~ car and 50 cents per person. 
l 

. A§ soon as the Legislature had incor-
poratec1 m the State Highway System 
a westerly route in to the valley, the 
,Division of High ways began negot'ia
tionf for"acqw.ring the Eichbaum fran
ghise, which, by way of interest, 
extended into perpetuity. On Decem
ber 20, 1934, the deed vesting title in 
the State was ,rfiled ,and tolls abolished. 

ln the meanti~e, :reconnaissance by 
State highway engineers developed a 
line connecting with the old route 
some distance north of Darwin and 
following northeasterly along the 
r idges, in lieu of washes, clown the side 
of Rainbow Canyon to a connection 
with the .. o.ld .J.oll roacl,, at the floor of 
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Panamint Sink where Darwin Canyon 
debauches into the sink. The routing, 
while it involved difficult rock con-

. struction, e~iminated the tortuous des
cent of the Zinc Hill Grade in Darwin 
Wash. In former davs the road down 
Zinc Hill was subject to annual oblit
eration by cloud bursts .. 

CURVES ELIMINATED 

The distance on the old road from 
the point of connection north of Dai:
win to that at the foot of Zinc Hill 
Grade was 19.9 miles and included 245 
curves. On the present highway the 
distance is 17.5 miles with only 72 
curves. The total difference in curva
ture between the 245 and the 72 curves 
was more than 8,950 degrees or nearly 
25 complete circles; the curves on the 
old road were also much sharper than 
those on the revised alignment, the 
minimum radius on the old route being 
only 30 feet while on the new the mini
mum radius is 200 feet. 

Easterly from the mouth of Darwin 
Wash, improvement to the route was 
considerably less difficult. Across the 
Panamint Sink the going was straight 
and through Towne 's Pass the old 
alignment was satisfactory. The 
remainder of this western entrance 
into the monument to its. connection 
with the Park Road System lies across 
the flat valley floor and is an excellent 
highway. 

Through regular improvement and 
maintenance on these two State high
way entrances into Death Valley, 
motorists have been provided with the 
means of easy access to this awe-inspir
ing portion of California. 

THE YUMA SAND HILLS 

Crossing the southeasterly corner of 
Imperial Valley and lying to the west 
of the Yuma Indian Reservation is a 
ribbon of continually shifting sand 
dunes usually referred to as the Sand 
Hills, or to b.e a little more specific the 
Yuma Sand Hills. The northeasterly 
end of' these Sand Hills is located ne~r 

iland and the southwesterly encl i 
south of the border in Mexico. 

Since the earlie$t days of occupation 
in Southern California, travel across 
the Imperial Desert has followed a 
trail through these • .Sand Hills. The 
route ·has always b~en popular as a 
link in the moi;;t southerly transconti
nental route. At intervals throughout 
the year, strong winds from the north
west blow across the dunes resulting in 
a constant movement of the Sand Hills 
to the southeast. 
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One peculiarity of the Sand Hills 
country is that in the middle of the 
dune i a small level '' Open Valley'' 
about one-half mile wide and 1-¼ mile 
long which i free from and drifts. 
This valley apparently has remained 
in the same place for many, many 
vear for a late a 1924 there were in 
place in the valley several old tele
o-raph pole which were reportedly 
placed there in 1857 by General John 
C. Fremont a a part of a pole line 
aero the de ert. 

PLANK ROAD LAID DOWN 

Information i quite vague relative 
to any improvement of the Sand Hill's 
ection of the desert road in the early 

day when San Diego County extended 
to the Arizona line or even after the 
formation of Imperial County in 1907. 

In 1916 the California Highway 
Commission in building the State high
way between Yuma and El Centro con-
tructed about 6.5 miles across the 

ever-moving Sand Hills. From the 
old "county well" on the westerly 
edge of the hills a wooden plank road, 
eight feet wide, was laid on the shift
ing sands to the westerly end of Open 
Valley. Through the 1¼ miles of Open 
Valley a IO-foot roadway was oiled 
and from the easterly end of the valley 

to Ramanda at the east edge of the 
Sand Hill another three miles of plank 
road was laid on the sand. 

This unusual eight-foot plank high
way, with it passing turnouts spaced 
at convenient intervals, or inconveni
ent to the motorist who had to back-up, 
served desert travelers for many years. 
The chief maintenance operation along 
the plank road consisted of scraping· 
the drifts to the lee side with a team 
and fresno. 

MODER DESERT ROAD BUILT 

In 1924 a new and improved plank 
highway was laid on two 1,000-foot 
sections to replace splintered and 
weathered portions of the old road. The 
new design consisted of heavy redwood 
timbers separated by blocks and fast
ened together with long bolts. This 
type was considered better than the 
old flat plank sections held together 
along the edges with longitudinal 
boards and wire. 

During the years which the two sec
tions of plank highways were serving 
desert traffic, the State Highway 
Department was learning quite a bit 
about desert road construction. In 
1926, in order to provide facilities 
through the Sand Hills which were 
comparable with other desert high-

ways 6.5 miles of asphalt concrete 
pavement were placed on a new grade 
line as replacement of the old plank 
road. 

The method adopted consisted of 
constructing a 30-foot graded roadbed 
to a height which corresponded to the 
tops of surrounding dunes. The fill 
was constructed of the only material 
available: the blowsand of the dunes. 
While no unusually hard winds were 
experienced during the contract, the 
movement of the sand was so continual 
that it was necessary to take the cross- • 
sections for determination of contract 
pay-quantities immediately behind the 
draglines placing the embankment. In 
fact, a review of this contract revealed 
three unusual items : '' First Blow 
Off '' '' Blow On'' and '' Second Blow 
Off'.'' 

HARD ON ENGINEERS 

'' First Blow Off'' was material 
which was placed in the allowable 
embankment, but which, because it was 
'' Gone with the wind,'' had to be 
replaced once. 

'' Second Blow Off'' was material in 
the allowable embankment which bad 
to be replaced twice, and 

"Blow On" was material which was 
blown onto the embankment after con-

This co rduroy road carri ed vehicular traffic across the Y u ma s;1.nd dunes west of Open Valley in Imperial Count y fo r m a ny yea r s 
fo ll owing its construct ion in 1915- 16. Note plank turn-out for traffic on left 
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And this is a view of a section of the modern highway which replaced the old plank road. Slopes in right foreground are constl\ucted 
to prevent sand drifting over the traveled way 

struction and which had to be removed 
by the contractor before the embank
ment slopes were oiled. 

How the resident engineer and his 
assistants kept their quantity records 
for this "put and take" game with 
blowing sand and at the same time 
kept their sanity is difficult to imagine. 

As rapidly as possible, subgrade was 
shaped behind the draglines, header 

boards lined up anq. the base course of 
the 20-foot asphalt concrete placed. 
This required laying planks on the 
subgrade for travel of the trucks 
carrying the hot asphalt concrete. As 
the planks were removed steel plates 
were laid to support the trucks while 
dumping. 

o difficulty was encountered in 
laying the surface course, except that 
the continual deposit of drifting sand 

required a small crew with hand 
brooms steadily sweeping up the base 
immediately in front of placing the 
top course. 

While these construction operations 
must have left the boys on the verge of 
nervous collapse, it was a good pave
ment and undoubtedly the most stable 
thing in the Sand Hills-it and Gen
eral Fremont's telegraph poles. 

To be Continit,ed. 

Maintenance Men Given Red Cross First Aid Course 

THE first group of highway 
maintenance·men to be awarded 
Red Cross first aid instructors ' 

certificates under the new revised 
techniques finished training Novem
ber 17th at Redding, California. This 
is a part of the California State Divi
sion of Highway's state-wide program 
to have all maintenance men ready to 
give proper first aid care in case of 
highway accidents. 

A. new Red Cross first aid textbook, 
based upon wartime advances in medi
cal science was used in the 30-hour 
course which gave special emphasis to 

the type of accidents high way men are 
most likely to encounter. 

Aiming to increase highway safety, 
the course was given by Red Cross first 
aid experts at Sacramento, November 
26th, at Fresno, December 3d; and at 
Los Angeles, December 10th. The 
program was arranged through the co
operation of Ralph E. Carlson, Pacific 
Area Director of Red Cross First A.id, 
Water Safety and Accident Preven
tion; G. T. McCoy, State Highway 
Engineer; and T. H. Dennis, Mainte
nance Engineer, Division of Highways. 

The men trained in these sessions 
will in turn train maintenance per-
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sonnel in the 11 State highway dis
tricts. Men who received their in
structors certificates at Redding were 
John A.. Copitzky, Assistant Highway 
Mechanic Foreman of Redding·; Laures 
H. Fretts, Assistant Highway Engi
neer of Redding; Tollie G. Hinton, 
Equipment Operator of Cummings; 
and Frank L. Meyer, assi tant to Dis
trict Maintenance Engineer of Eureka. 

A middle aged woman stopped a man on the 
street and demanded : 

"Why aren't you in the army?" 
The man, well past the draft age, replied : 
"For the same reason you aren't in the 

Follies." 
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Bridge Maintenance Practice 
On California Highway System 

By R. A. WAGNER Associate Bridge Engineer 

THERE are 4,636 bridges on the California State Highway System omitting culverts. Of this n~be: 3,142 are built 
of steel and concrete, 1,394 of timber or steel with timber approaches and 100 are steel bridges with timber deck sys

tems. The estimated value of these bridges exclusive of State-owned toll bridges is $125,000,000. 
The protection of this investment and the maintenance of the bridges in such condition that they will best, serve the 

traveling public is a duty of the Bridge Department of the Division of Highways. · Within the ~ridge De:partment, 
maintenance work is handled directly by the Maintenance and Research Section. Methods of repair and maJ.ntenance 
as developed and field tested by this section over a number of years have included several pmctices that are worthy of· 
note and should be of interest to the engineers and construction men engaged in this work throughout the Country. 

There will be no attempt made to enumerate all maintenance problems encountered, but the more important 
features of the work, with illustrations, will be covered in a series of articles, of which this is the seventh. It deals with 
Maintenance Problems on Timber Trusses. 

T HERE are 57 timber truss 
bridges and nine combination 
timber and steel trus bridges 

on the State Highway System, mo t of 
which were built many year ago while 
under County juri diction. Mainte
nance of the e county-built tructures 
wa a smned by the State when the 
Highway ystem was expa1;1-ded in 
1933. Their upkeep and repair has 
raised man3r formidable and perplex
ing· problem under present day heavy 
duty traffic. Many of these bridges 
were con tructed with untreated tim
ber, at a time when loads were far 
lighter than they are at the present 
and in addition, they are now nearing 
the end of their service lives. 

These untreated timber structures 
even when properly maintained show 
con iderable deterioration with time. 
Analyse. to determine actual stresses 
under heav--v vehicle traffic disclose cer
tain typfo~l and common points of 
weakness. These weakne . es are gen
erally corrected by strengthening or 
repairs, but if this work is found to be 
too exten ive or impractical, the bridge 
i. po ted for a restricted loading under 
provisions set up in the Vehicle Code. 

Another item of extensive mainte
nance on timber truss bridges is the 
repair made necessary by damage re
sulting from collisions. Such damage 
may result from collision between two 
passing vehicles, one or both vehicles 
being thrown into vital truss members, 
or more commonly, it results from 
over-hanging portions of load or body. 
Damao-e quite frequently results from 
exce sive height as well as excessive 
width of load or vehicle. 

The conditions described in the pre
vious paragraph give rise to a natural 
egre 0 'ation of the maintenance prob-
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lem on timber truss bridges into 
three general classes, as follows : 

Class 1 : Normal maintenance work 
due to replacement of mem
bers resulting from decay or 
action of wood-destroying 
insects. 

Class 2: Strengthening of any mem
'bers of the truss bridge in 
order to increase the live 
load capacity of the struc
ture. This is done when the 
needs of traffic are sufficient 
to warrant strengthening 
rather than restricting the 
loading by posting. 

Class 3: Replacement of, or repairs 
to, members damaged due to 
accidental collision by ve
hicles. 

EXAMPLESOFCLASS1-
NORMAL MAINTENANCE 

The principal cause of deterioration 
to timber truss members is the develop
ment of core rot. When untreated 
timber is used in the construction of 
bridge trusses, it will usually check, 
due to progressive seasoning. These 
checks often occur in the top surfaces 
of the members and when water enters 
such checks it can not readily drain 
out. This develops a condition which 
is ideal for growth of decay fungus 
and results in core rot in the bridge 
timbers. The same conditions also 
occur due to seepage of water through 
the joints generally found in compos
ite timber members. Typical of such 
members is the lower chord of a timber 
truss which is built up of two or more 
timbers having staggered splices. 

Usually there are no outward mani-

festations of core rot in a timber tru 
member and exploratory borings with 
a hand auger or an electric drill' are 
necessary to discover and locate the 
extent of such decay. ·The Bridge De
partment has special equipment with 
which to make such borings. This 
equipment consists of a low speed elec
tric drill, powered by a gasoline engine 
driven electric generator unit mounted 
in a station wagon. A sufficient length 
of extension cord is supplied in order 
to permit access with the drill to all 
points on a bridge. Also supplied are 
a ladder, ropes, and other small tool 
necessary for this type of investigation 
work. 

CORE ROT TREATMENT 

Exploratory holes, using a ¾-inch 
diameter drill, are bored into the tim
ber truss members at vulnerable loca
tions as determined by the judgment 
of the field engineer, these holes later 
being plugged by ¾-inch wooden dowels 
which have been dipped in asphalt 
mastic. 

Core rot is located by a lessening of 
the resistance of the wood to the action 
of the drill as well as by examination o.E 
the drillings. When such rot is only 
minor in extent, repairs are not neces-
• sary, but the structure is then sched
uled for a re-examination at an earlier 
date than would normally be set. If 
the core rot in a member h_as pro
gressed to a poin-t-where the remaining 
cross-sectional area of sound wood is 
insufficient to safely sustain ,the total 
J oads, then this member is replaced. 

Timber bottom chords' of truss 
bridges are more suscep'tible to decay 
than are top chords because they are 
usually not as well ventilated as are 
top chords and, in addition to collect
ing water in the joints, they also collect 
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along their tops dirt and debris which 
is thrown from the roadway by traffic. 
rrhis debris retains the moisture and it 
is this moisture retention which is the 
big factor in hastening decay. 

DECAYED TIMBER TRUSSES 

In replacing decayed timber truss 
members, the usual w1derpinning pro
cecl ure 'is used, a sufficient amount of 
camber being jacked into the truss to 
relieve the stress and free the member. 
The new timber is cut to exact length, 
erected and bolted into place, and the 
underpinning then removed. 

The bridge across Rio Hondo on 
Anaheim-Telegraph Road, State Route 
166, in Los Angeles County, consists 
of eight 60-foot pony Howe truss spans 
and decay in the bottom chOTds of the 
trusses had become so general that it 
wa necessary to underpin the bridge 
in order to keep it in a condition safe 
for traffic. Photograph 1 shows the 
old lower chord, while Photograph la 
illustrates the damage resulting from 
decay which developed at the timber 
contact surfaces, a condition which has 
been pointed out in a previous article. 

The spacer blocks, placed between 
the three lower chord members at the 
mid-point of the panels, set up condi
tions favoring decay with the result 
that the three chord members were 
almost completely destroyed at this 
point. Similar conditions also devel
oped at the panel points. The par
tially decayed timber lower chords 
were replaced with new all welded, 
structural steel lower chords. Photo
graph lb shows the chords after altera
tions were completed. 

TRUSSES UNDERPINNED 

After the trusses were underpinned, 
th~ ew steel lower chords were placed 
under traffic by restricting vehicles to 
one-half roadway width. A heavy 
timber traveler frame with projecting 
cantilever beams was used in the re
maining traffic lane to support the 
truss and web members during the 
time the lower chord was being re
moved and replaced. In order to 
relieve the stresses in the members, 
a truss was jacked into camber, the top 
chord was then tied to the timber canti
lever beams of the traveler and the web 
members and joint castings were then 
removed along with the partially de
cayed timber lower chords. 

New structural steel lower chords 
which had been shop fabricated for 
half length of the span were then 
placed, but the shear plates which held 
the castings were not placed until after 

the entire lower chord was erected and 
spliced. These plates were welded 
across the top of both channels to re
ceive existing truss joint castings, 
while spreader plates were welded to 
the top and bottom of channels at mid
panel, in order to retain their spa~ing. 

California Highways and Public Works (Nove111ber-Dece11iher 1945) 

The new bottom chords were spliced at 
mid-span, using all welded construc
tion with two splice plates per channel. 

VICENTE CREEK BR1DGE 

Upon completion of this operation, 
the shear plates ·were welded into posi-
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tion nece ary to giYe proper camber 
to the truss ; the lower chord castings 
were reset and the truss reassembled 
and tightened. The traveler was then 
kidded along the deck and the remain

ing trus e were completed by similar 
operations. 

The bridge across Vicente Creek on 
the Monterey Coat Road, tate Route 
56, developed core rot in the lower 
chord plice , causing partial failure at 
ome of these locations. This bridge is 

composed of a 126-foot timber deck 
trus with several timber trestle ap
proach pans. As a result of the par
tial failure noted above the joints 
opened up as much as ¾ inch to l inch, 
the truss developed a bad sag and 
the bridge was immediately clo ed to 
traffic. 

The lower chord of thi bridge is 
about 132 feet above the tream bed 
and complete underpinning of the span 
at all panel points was not con idered 
practicable due to high cost of false
work. The canyon has relatively steep 
sides and the channel under the truss 
supports is about 42 feet higher than 
it is at the flow line of the creek. 
Photograph 2, Vicente Creek, as origi
nally built, and Photograph 2a show 
how reinforced concrete footings were 
constructed on the channel side of each 
tru tower to support inclined bents. 

These bents support the second and 
third panel points from each end of 
the truss and, being removed from the 
channel area, they offer no objection
able restriction to the waterway open
ing under the bridge. The two cen
tral panels of the truss, with minor 
alterations, continue to act as a span 
for the central portion. 

TRUSS TIGHTENING 

Tightening timber Howe trusses is 
a normal maintenance item which is 

[Fourteen] 

necessary in order to maintain suffi
cient camber in the spans and to insure 
proper truss action of all the members. 
This tightening work is particularly 
necessary during the early life of a 
timber truss bridge since it is during 
this time that most of the shrinkage 

occurs, and shrinkage is a direct cause 
of much of this type of trouble. 
Tightening continues to be necessary 
at periodic intervals because of pro
gressive shrinkage and compression oc
curring in the wood. Photograph 3 
shows a State Maintenance crew in the 
process of tig·htening one of the Howe 
trusses in the bridge across the West 
Fork of the San Gabriel River on State 
Route 62 in San Gabriel Canyon. 

EXAMPLESOFCLASS2-
STRENGTHENING 

Strengthening of old and weak tim
ber truss bridges is made necessary in 
order to improve their live load capac
ities and to bring the general design 
features into better balance. Comple
tion of tress analysis locates the weak
nesses in such structures and if the 
needs of traffic are such as to make it 
inadvisable to post the bridge for a 
restricted loading, then strengthening 
is considered. 

( November-December 194 5) California Highways and Public Works 
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Floorbeam on old timber truss 
bridges are frequently found to be 
weak when anal3 zed under the heavy 
axle concentrations of present clay 
loads. Plate I shows a method used 
in strengthening such floorbeams on 
the bridge across Big River pn the 
Mendocino Coast Highway, State 
Route 56. As noted in this strength
ening scheme, timber side plates were 
bolted to the existing floorbeams and 
toothed ring connectors were 1:1.secl to 
develop the shear between the side 
plates and the existing floorbeam. 

RUSSIAN RIVER BRIDGE 

The bridg·e across the Russian River 
on State Route 70, east of Ukiah, par
tially failed in the lower chord splices 
of the 125-foot truss spans. These 
lower chords are made of three 6-inch
by-12-inch timbers with splices stag
gered so that only one of the three 
timbers is joined at any one point. 
The original splices, which were of the 
tabled joint type with steel side plates, 
slipped due to partial failure of the 
connection. This put the spliced tim
ber out of action and overstressed the 
other two timbers of the chord member. 

I11 making repairs, it was necessary 
to provide a detail which would be ad
justable and, when tightened, would 

I ,, 

/-0 'o'' t:?-

ELEVATION 

PLAIV 
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PLAT£ I 
take one-third of the total stress in the 
bottom chord of the particular panel 
in which it was intr-oduced, thus equal
izing the stress in the three timbers· 
comprising the lower chord member. 
This was accomplished by using steel 
splice plates in conjunction with Teco 
claw plates and the necessary bolts, 
angles and adjustable rod features 
shown·in Plate II. After the complete 
detail was assembled, the four rods 
were tightened sufficiently to cause the 
stick to take its due portion of the 
total load in the chord. The advan
tage of this method of doing the work 
is that it can be done under traffic 
without underpinning of the truss. 
Photograph 4 shows the splice after 
completion of such a repair. 

DULZURA CREEK BRIDGE 

The bridge across Dulzura Creek 
on State Route 200, between San Diego 
and Campo consists of two 54-foot 
pony Howe truss spans. Stress anal
ysis showed the safe load capacity of 
the bridge to be 14 tons per vehicle, 
16 tons per 2'-axle truck and I-axle 
trailer, and 19 tons per other semi
trailer unit, as governed by the hip 
verticals (Ul-Ll). These members 
consisted of two 1¾-inch round rods, 
not upset, but by replacing them with 
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rod of larger ize and by doing ome 
other minor repair work, the above
mentioned load re triction could be 
removed. This wa done and a bridge 
having full legal load capacity wa 
provided at relatively small co t . 

ome time after the above repair had 
been completed, it wa found nece sary 
to completely underpin the tru es of 
thi bridge becau e of weakne which 
developed due to progres ive decay in 
the timber . Thi underpinnino· will 
upport the tructure for its remain

ing ervice life or until about 19-:1:6 or 
19-:1:7, at which time it i • tentatiYel3-

i 
I 

uch fair hape a to permit their con
tinued u e under uch circumstances. 

EXAMPLES OF CLASS 3-
REPAIRS OF ACCIDENTAL 

COLLISION DAMAGE 
The bridge aero the ,rv est Fork of 

the an Gabr iel River on State Route 
62, in the an Gabriel Canyon con
i t of two 60-foot pony Howe trus 
pan . In July ·1940 a passenger 

vehicle truck the outh end post of 
the up tream trus of the southerly 
span, breaking the endpost and caus
ing this tru s to fail. 

~~Sr'- - - - - --- - -r~-!.?~ ___________ . ____ _ __ L-'~ I.~ - -
I I I I I I 

planned to replace it with a new 
one on revised local alignment . Thi. 
method of converting a truss into a 
trestle and thus carrying a structure 
along for a few years is a cheap and 
effective one. It may be used in spe
cial cases where the profile and other 
stream characteristics will permit plac
ing and holding supplemental bents 
and where the deck and other neces
sary supporting member are still in 

PLAN 

This type of accident and result ing 
failur e are typical anq. occur quite 
frequently in structures of this type. 
When the truss dropped t o the stream 
bed, the timber lower chord broke at 
the north end panel, was damaged 
at the south end panel, a :floorbeam 
was also damaged and a casting 
cracked. The downstream truss of 
this span was warped and twisted due 

to failure and movement of the up
stream truss but no members of the 
downstream truss ·were broken. By 
jacking and supporting on timber 
cribbing and falsework, the failed 
truss was raised to proper position, 
the broken endpost and the damaged 
casting and :floorbeam timber were 
replaced in kind and the broken lower 
chord was cut off at the center of 
both end panels and spliced. Photo
graph 5 shows the splice at the north 
end panel. 

The existing lower chords were made 
up of three pieces of timber . The 

I ,1,r. I /I _/_ 

l,j ,x 2-8 ;-ou.s 

51xj'xz!S'1 J/eel 4'.,, 

-- - - --------- - ----
.... _ - ;. 

(. 

; 
•, 

---; ~"\ ,, ,, 
~, 

- - 'i 

PLATE 1l 
splice consisted of a total of six scabs, 
each seven feet in length, one at the 
top and bottom of each of the three 
t imbers of the chor d. A total of for ty
eight 4-inch toothed ring connectors 
between the splice scabs and the parent 
chord were used with a total of twenty
four ¾-inch bolts in order to develop 
the splice. 

(Continued on page 33) 
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Califqrnia Enters New Highway Era 

By HARRISON R. BAKER, State Highway Commissioner 

D UE to the foresight of Gov
ernor Earl Warren and the 
Legislature in making avail

able to the Division of Highways an 
appropriation of $12,000,000 for ac
quisition of rights of way and the 
preparation of plans and surveys for 
postwar State highway projects, the 
California H i g h w a y Commission, 
with the war's end, was in a position 
on September 24th, last, to launch its 
$115,000,000 postwar road building 
program. 

On that elate, the commission allo
cated approximately $48,000,000 for 
engineering, construction and rights 
of way to designated highway pro
jects on which bids shall be called for 
prior to July 1, 1946. 

As of November 30th, projects ag
gregating $14,000,000 have been au
thorized to be advertised for bids. 

During the war, the commission 
and the Division of Highways strove 
to keep the State Highway System 
functioning as efficiently as possible 
as a vital link in our war effort. 

With the coming of peace, it is the 
duty of these two ag·encies to carry 
out a definite postwar highway con
struction program in order to correct 
damage caused by excessive wear and 
tear occasioned by abnormal wartime 
traffic loads ; to provide a large scale 
public works program against the 
time when the postwar labor read
justment problem becomes acute, and 
to raise the standards of the Califor
nia Highway System to a poin~ com
mensurate with the needs of the 
greatly increased population of the 
State and the increasingly complex 
demands of growing traffic require·
ments-with particular attention to 
the necessary solution of traffic prob
lems in congested· metropolitan areas . 

The Division of Highways has esti
mated that it will require $695,000,000 
over a. 10-year period to correct criti
cal deficiencies in the State Highway 
.System and to build the nudeus of a 
needed freeway system in our metro
politan districts . .Anticipated reve-

HARRISON R. BA K ER 

nues for this 10-year period are only 
about $240,000,000, wherefore some 
additional high,vay :financing must be 
provided to defray the cost of this 
necessary highway construction. 

It is estimated freeways needed to 
solve metropolitan traffic problems 
will require an expenditure of $285,-
000,000. 

In the past, California has been 
generous with highway funds and 
will continue to be. Since the :first 
State Highway Bond I ssue in 1909, 
when the people voted $18,000,000, to 
June 30, 1945, a total of $829,369,837 
has been spent on our highways. 
Every California citizen is a stock
holder in this great enterprise. 

From early pioneer days, when the 
Forty-niners crossed the Sierras, the 
Mormons trekked across mountain 
trails and the Mojave Desert to settle 
in San Bernardino and the Jayhawk
ers fought starvation and thirst in 
Death Valley, the development of 

California Highways and Public Works (November-December 19 4 5) 

California has gone hand in hand with 
the development of our highway 
system. 

California has grown up in the 
motor age. Our economy, predomi- -
nately agricultural before the war 
and transformed in four years by in
dustrial progress equivalent to 50 
years of normal growth, is dependent 
upon the proper functioning of our 
highway facilities . 

California is the first State in the 
Union in the number of motor vehicle 
registrations and now ranks third in 
population, yet is forty-fifth among 
the 48 States in the average annual 
cost to the motorist of license fees and 
fuel taxes per motor vehicle. 

In California, with a 3-cent gasoline 
tax, the average annual cost to the 
motorist is $26; in New York with a 
4-cent gas tax it is $40 and in Florida 
with a 7-cent gas tax it is $65. 

Highway transport in California is 
entering upon a new era, calling not 
merely for improvement but for a 
revolutionary forward step in trans
portation. 

Future highway distances will be 
measured in time-in minutes, not 
miles. 

Freeways are a new factor in motor 
transportation. Their .. growth will 
h~ve an important influence on the 
lives of all of us who reside in or have 
business or social relationships with 
our metropolitan cities. 

That our present State High way 
System is outmoded due to :financial 
inability to keep it abreast with the 
development of the motor vehicle and 
the demands of modern fast traffic 
and population increases must be 
admitted. 

California faces a new and a bright 
future. To assure its full attainment 
we must make steady progress with 
our highways. We must keep the 
gains we have made and build upon 
this foundation . 

Remember the Chinese proverb: 
"It Is Later Than You Think." 

[ Sevent een ] 
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Following is the key to the map of California Postwar 
Project. Route numbers in boldface are Legislative State 
Routes, all others are State Sign Routes or U. S. Routes. 

POSTWAR CO NSTRUCTIO N PROGRAM 
Proj- Approximate 
ect Rt. No. County Description Let.1 0th, Miles 

2 US 101 Humboldt North Scotia Br. to 16th St. in For-
tuna; NW. P.R.R. Overhead, Strong 
Creek Br.; Van Duzen Overflow Br. 8.0 

3 US 101 Humboldt Red Mountain Creek to Piercy (Por-
tions) ; Sidehill Viaduct___________ 4.6 

""· 
4 US 101 Humboldt 1.5 l\fi. S. of Forsythe Creek Br. to 

Ridgewood Summit, Forsythe Creek 
Br. 10.2 ." 

•," 

·-, 

5 US 101 Humboldt Rock Creek Br. and Approaches ___ _ 
6 SR 16 Mendocino Dooley Creek Br. and Approaches 

Ga US 101 Humboldt Route 1 to Smith River ___ _ 
7 US 299 Humboldt Mad River Br. and Ap-

proaches ___________ _ 
8 29 Mendocino Alder Creek Br. and Ap-

proaches ___________ _ 

-~
9 1 Lake Kelsey Creek Br. and Approaches 

·,. 
··" · 

·- ---- -~~-

0.6 
0.1 
5.6 

0.2 

0.2 
0.6 
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A 
B 
C 
D 
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13 
14 
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Route 

96 

29 

US299 
29 
1 

SR216 
us 101 

29 
us 99 

s 
i 
I 
I s A N 
i 

Approximate 
County Description length, 

miles 
Mendocino .......... Mitchell and Hare Creeks, Bridges, and Ap• 

proaches... . .................... .. . .. 2. 5 
Humboldt ........... Klamath River at Weitchpec, Bridge and 

Approaches........................... 0. 6 
Lake •••............. 1.2 Mi. North of Rodman Narrows Road to 

Route 15; Scott and Robinson Creeks, 
Bridges... ............... ....... . .... 2. 0 

Trinity •••••... .. .... New River Bluffs to Cedar Flat ........... . 
Lake ••••••••..... .. . At St. Helena Creek..................... 0. 7 
Mendocino ••••... .. . At Slick Rock Creek..................... 0. 9 
Del Norte ••••... .... At Turwar Creek........................ 0. 7 
Mendocino •... • ...... NW.P.R.R. to Underpass ............... . 
Lake ••••••.......... 1.3 to 5.9 Mi. NE. Putah Creek .......... . 
Tehama ••••......... 6 miles north of Red Bluff to North County 

7 . 1 
US 99 Shasta ••............ South county boundary to Clear Creek; 

Anderson and Spring Creek Bridges..... 10. 7 
US 99 Siskiyou •••. ......... Spring Hill to Weed; S.P.R.R. Overhead... 8.0 
US 99ETehama .... . ........ Cone Lane to Red Bluff; Samson and Sand 

Slough, Paynes Creek and Salt Creek 
Overflow Bridges.. .................. . . 2.8 

US 99 Siskiyou ............. Camp Lowe to Bailey Hill; S.P.R.R. Under• 
pass ••• ······• ........ '" ..... . .... n, 7 ,8 

D E 

~jp--= 

7·-·- - ------ -- -- -- · 

i 
! 

·,. .·, .. 

~Avalon 

No. 

15 

16 
18 

19 
E 
F 
V 
w 

20 

21 

22 
23 
24 

25 

31 

Route County Description 
Approximate 

length, 
miles 

24 Lassen .............. West County boundary to Route 29; W.P. 
R.R. Overhead ...................... . . 

US 395 Lassen .......... . .. . Bird Flat to Doyle ..................... . 
44 Shasta .............. Sacramento River Bridge and approaches 

and A.Q.I.D. Canal Bridge .. . ... ... ... . 
US 395 Modesto ............ South Fork of Pit River Bridge .......... . 
US 299 Shasta .............. At Seamans Gulch ...................... . 

139 Modoc.. ......... ... Cornell to Stronghold-Culverts ......... . 
US 99 Siskiyou ........ :.... North approach to Dunsmuir ............ . 

US99•299 Shasta .. .......... .. Sulphur Creek to Boulder Creek, Underpass 
Jct. Rts 3 and 28 ..................... . 

US 40 Nevada, Sierra ....... ½ Mile North of Farad to¾ Mile South of 

us 40 
US99W 
US99E 
US99E 
us 50 
US99E 

us 40 

US 99E 

Nevada State Line ................... . 
Yolo ................ Washington Underpass and Approaches ... . 

Sutter, Butte ........ Lomo to 0.4 Mile South of Fagan ........ . 
Yuba, Sutter ........ Feather River Bridge and Approaches ..... . 
Placer.............. 2½ Miles East of Clarkesville to 1¼ Miles 

West of El Dorado ................... . 
Sacramento .......... North Sacramento Viaduct to ½ Mile East 

of Ben Ali ..... :. ..................... ~ 
Placer ............... Eoseville Underpass and Approach~ ..... .. 

4.2 
7.5 

1.3 
0.1 

3.0 
0.5 

8.0 
2.5 

8.2 

4.1 
0, 7 
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Route 

31 (a) U 40 

31 (b) 49 

County Description 
Approximate 

length, 
miles 

Placer_ ______________ 0.11lile West of 1 evada Street in Auburn to 
1.0 Mile East of Auburn; East St. Under
crossing, .P.R.R. Grade Separation, and 
Walsh St. eparation ... ---·--··-·-·-·-

Placer __ . . _ ....... --. Junction 1 ew Route 37 in Auburn to U •• 
General Hospital; .P.R.R. Grade epara• 

2.6 

tion.·-·-··· -· ·- .... ·-. _. _ ••• ·-·· ·-- _ _ 3. 5 
3l(c) U 99\V C'olusa ... --•·--····· Arbuckle to 4 mi. South of Williams; Salt 

Creek, Sand Creek, 1 . Branch and 
Creek, Rosina Draw and Cortina Creek 

2i 

30 
2 

29 

G 
X 
32 
33 

34 

16 
Bridges .. ·--···. -·- •• ·-· -•- • • --·-·- • - • 

Yolo--·····-····-··· 0.4 Mile r orth of Rumsey to 0. Mile South 
of RumseY·-···-·-·-·-·-·-·····-·-· - ·-

16, 24 Yolo ..... •-······-·· Tule Canal Bridge and Approaches •• • •-··· 
49 Placer.El Dorado .... 1 orth Fork American River Bridge and 

SR 

SR 

Approaches .. _·-·-·-· - ···-· - • - · •• -• • • • 
Glenn·-··-··-···-·· · ¼ Mile West of Sacramento River to Butte 

City; Sacramento River Bridge·-··-·-·-· 
Glenn, Butte--····--- At Big Butte Creek_ •••• -•-·-·-· · ·-·--· -· 
Jevada _ .... · --··- -· 1.5 Mi. . Rattlesnake Creek to Grass Valley 

Marin .... ·-··-· · ·--· Ignacio to North County Boundary •••• • - ·-
an Mateo-·-······ · North City Limits of South San Francisco 

to 0.3 Mile South of S.P. Underpass_. _. 
San Mateo .-·--···· · 0.3 Mile South of S.P. Underpass to Penin• 

sular Avenue, San Mateo ......• • ••-·-· · 
anta Clara ... ---· .. . Santa Clara Ave. in San Jose to Ford Road •• 

Contra Costa.·-····· Junction Rts. 69 and 14 to North City Lim• 
its of Richmond .. ·- · -· ·· -··· · -· --·- · -· 

37(a) US 101 an Francisco_·--···· In an Francisco, South City Limits to Fifth 
Bypass Street. __ .. . .....•• •·--·-·-····-··· · - · 

39 
41 

49 
us 101 
us 101 
Bypass 
us 101 
Bypass 
us 101 
us 40 

37(b) US 101 Sonoma--·· · -·· - · --· South County Boundary to 1 Mi. S. of Peta• 
luma_ . . . __ .. -· __ . -· · · -······ ·- •• _. __ • 

37c 

35 

US 101 onoma ... -•-··-·-·· 0.3 Mi. S. of Santa Rosa to 1.7 Mi. N. of 
Santa Rosa.-·-·· -· - · --· --· - · - - ···- -- 

SR 69 Alameda .. -• ----·--· 6th and Oak treets to Hight Street in Oak• 
land .. _·-_·--. --·-·- -· ·- . -·· --- -• -•• -

36 SR 69 Alameda ._--··-·---· South City Limits of Oakland to High Street 
42(a) SR 107 Alameda .. - · ··-··-· · Alameda Creek at Brightside, bridge and 

approaches .. __ ·--··-.--· - -·- •• -• -- ., • 

42(b) 
42(c) 

H 
y 
43 
44 
45 
45(a) 
64 

65 
66 
67 
6 

69 
70 

46 
47 

52 

53 
48 

49 
50 
51 
52 

71 
72 

77 
78 

1 
24 

1 
17 

us 101 
us 101 

1 
25, 156 
us 101 

Santa Cruz _____ _ . ___ Aptos to Santa Cruz-· · -··-· - · · -·--· - -·: . 
Contra Costa·-· -- ·- · Jct. Rts. 76 and 106 in Willow Pass to near 

Pittsburg_. _. _-· · __ · · -.·- .. __ . - ...• -- • 
Santa Cruz.-·•·-- · ·- At Waddell Creek __ ·· --·- -- ·-· · ·-··-·--· 
Santa Clara·-·· -- · ··- Bascom Ave. to Park Ave. 
Monterey __ ._. _ . . __ . 2 Miles South of Salinas to Salinas •••• - • - • 
Monterey. __ -·-··· · · Santa Rita to Pestoni Grade ____ • __ · -- ··-· 
Monterey·--·-- --- - ·· Del Monte Junction to Seaside Junction •••• 
San Benito-·-··-· ··· Hollister to Santa Clara County Line_ • •• _. 
Santa Barbara __ . ... . Sheffield Drive to San Ysidro Road; Romero, 

San Ysidro and Oak Creek Bridges_ .. __ _ 
Santa Barbara . . _ ... . Hollister Wye to Elwood Overhead •• _ • • __ -
Santa Barbara·-··-·· Park Place to Rancheria Street·-·-- ----·- · 
San Luis Obispo·-·- ·- Miles Station to San Luis Obispo-- - -- ·-- · 
Santa Barbara __ ·- · - · Las Varas Creek to ½ Mile East of El 

Capitan Creek_·· · - ··-··· · -- ·- - ·· --·· -
US 101 San Luis Obispo-·- -- · San Luis Obispo to Cuesta-,.·- ·-·-·- - ·-·
US 101 Santa Barbara. _ .. . .. Santa Ynez River to Jonata Park; Santa 

Ynez River Bridge ..• ·- --'·· --··· -·· --·
US 99 Fresno- -··--- -- ·· -·- Calwa Overhead to Church Avenue •• · -- · ·
US 99 Fresno · -··· - · -- ·-- -- South City Limits of Fowler to Calwa Over· 

us 101 
us 101 
us 101 
us 101 

head-. ·- . .. -· ·· ·-- · . ·- -·· - -•• • -· •• - -· 
US 99 Fresno . . . • -- ·· - ·· · ·- South County Boundary to Selma (See vr. 

Tul-4-E, Primary South>---· · --·· --- ·· 
US 99 Fresno .. . -••· -· ·-··· Clinton Avenue to San Joaquin River. •• • __ 

41 Fresno. - ·• -- - · ···- -· Shields Avenue to Fairmount Avenue; 
Gould Canal Bridge--·· ···-- -· -- ···· -·

Fresno_. _. _ . . _ . . _ . .. San Joaquin River Overflow Bridges·- - ··- 
Fresno. -·- -·-· · · · ··· Fairmount Avenue to Herndon Avenue ._ •• 
Kings---- · -·- · · -· -·- 5th Standard Parallel to 1.2 miles North_ ••• 
Tulare ... --• -· · --·· · 0.3 Miles South of County Line to County 

1 0 
41 
41 

us 99 
Line (See vr.Fre4·D, Kngb, A, Primary 

orth)_. ___ ... ··-- .. -·. ______ . . __ _ .. . 
US 99 Kern.-·--· ··· ·· -·-·· 10.8 Miles to 1 Mile South ofBakersfield_ • •• 
US 99 Kern.-·-··-·· -··- · · · 1 Mile South of Bakersfield to North City 

Limits; Union Ave. Underpass widening_. 
US 99 Kern-·· --·- -- ·· · - ··· Cawelo to Famoso· -·-· ·-- ·· -- ·· · ··- - ·- - 
US 99 Kern- ·---·---··-- ··· Bakersfield to Snow Road; Minkler Under• 

6.4 

1.2 
1.3 

0.2 

0 .6 

.5 

2.0 

6.6 
8. 1 
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5.2 

3.0 

3.7 

3.3 
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0. 7 
6.0 

2.3 

I. 9 
l l.0 
3.0 
9.2 

1.3 
9.2 
2.3 
5. 

2.9 
2. 7 

3.9 
2. 1 

6.3 

4. 7 
7 .2 

1.9 
1.4 
2.1 
1.5 

0.4 
9. 

3.2 
6.7 

pass, Oil Junction Overhead, 5 small struc• 
tures . . . _. -··· -·· · .. -·· . -·· ___ . __ • ___ • 3. 5 

73(a) 
75 

76 
79 
I 
0 

1 
82 
83 
84 

Kern, Tulare_·· · - · -· · Route 4 to Ducor. ___ · ·· ·····--·· ---· --. 23 .4 
US 466 Kern· -····- ·- ··--··· Keene to Tehachapi; 2 railroad grade separa• 

tions ........ _ -· -·· ·- . . __ .. _ .. _ . . . . . _ _ 10. 2 
SR 132 Tulare ·- -· -··-······ Packwood Creek to Rt. 10---· ·- -· - -· ·- · ·· 2.3 

65 Tulare--··· · -- ·- -· ·- Yokohl Creek Bridge and Approaches· -- ·- - 0.5 
US 99 Tulare.·-· -- ·- ·- -··· At White River Sink 
US 101 Los Angeles·--·-·- ··· Barham Overpass to Vineland; Lankershim 

us 101 
us 101 
us 101 
us 101 

Grade Separation_. __ -· ·-· · - ·· ·- · -- · --
Los Angeles. ·-· - ----· Aliso Street Bridge to Vermont Avenue __ - • 
Los Angeles·-·-··-·- · Downey Road to Aliso Street Bridge.·-· · · 
Los Angeles--·· -····· Vermont Avenue to Highland Boulevard . - • 
Orange-- · -·- -· - · -- · · First Street in Santa Ana to 0.1 Mile North 

of Santiago Creek Bridge·- · -· - ·-·· -- ·· · 

1.6 
4.1 
4.2 
3.4 

2.6 

No. 

91 
92 
93 
94 
95 

96 
5 

90 
97 

99 
100 
J 
z 

104 

105 

105(a) 

106 

107 
K 
Al 
A2 

110 
112 
113 
114 
114(a) 

111 
A3 

A4 
54 
55 
56 

57 
58 
59 

60 
62 

62(a} 

6l (a) 

6l (a) 

L 
M 
A5 

119 
120 

121 

116 

117 
N 
0 
p 
Q 

R 
s 
A6 

A7 

Route County Description 
Approximate 

length, 
miles 

U 101 Los Angeles .. . . .. -·•- Latigo Canyon to Malibu Creek •••• · -·-··· 
ALT 

U 99 Los Angeles·--···-·-- Ridge Route, Tunnel Station to North 
ount,y Boundary (portions)._ .. · -··---· 

U 101 
U 101 
us 101 
U 101 
us 101 
ALT 

us 101 
us 6, 
us 66, 
us 99, 

11 
SR 19 

26 

19 
10 

us 
1 

us 70, 
us 99 
us 60 

us 60 

us 70, 
us 99 
SR 207 
SR 190 

18 
111 

us 
us 6 
us 466 
us 395 

Ventura.·-···---· ··· At Long Wall orth of Ventura. · -· - ··-··· 
Ventura·- --··-···--· Yentura River to S.P. Overpass.··--·-···_ 
Ventura .. __ . _ ..... -· El Rio to Ventura ... ... -· ••••• _ • • ·- __ ••• 
Orange·-···-- . . ..... Doheny Park to Trabuco Creek--·- --···-· 
Orange--···-·--·-·· - Laguna Beach to Dana Point; San Juan 

reek Bridge.--·······-···-··--··--··· 
Los Angeles, Ventura . Calabasas to rewbury Park (portions> -· -·· 
Los Angeles--·····-· · Harbor Freeway from Adobe Street to Fifth 

treet . --..... -..... -... - ... -....... -• 

Los Angeles--·--·--·· Route 77 to Pomona. ·--······--··--···-· 
Los Angeles-·---··--- Olympic Boulevard, Bundy Drive to Lin• 

coin Boulevard._ . . . .. . · -· __ __ .. __ .. __ . 
Los Angeles. -·-·-- -- · Lakewood Boulevard to South County 

Boundary __ ..... -· __ -· ...... __ .. __ . . . 
Los Angeles .. -•--··· · Huntington Drive to Colorado StreeL •• _ •• 
Los Angeles . . -•· · -·-· Los Angeles River Bridge and Approaches •• 
Los Angeles_·-· · --·· · Palmdale R.R. Crossing 
Orange--- · · ··-····-· Santa Ana Canyon Rd., Peralta; to Olive 

Cutoff 
San Bernardino ..... . State Street to East City Limits of Red• 

lands ... - -· · - · - . - - --·- --· • - - •· -- - • • • • 
Riverside . .. -· - · ·-· · · 1 Mile East of Mira Loma to 3.0 Miles West 

of Riverside- · · -- - ·--··--··---·· -···· -· 
San Bernardino, 

Riverside. ---- ·· --· Los Angeles County Line to 1 Mile East of 
Mira Loma . . -••·-··-····-·· -· -··-·-·· 

San Bernardino·--··- Ontario to Colton.·- -·· -··· --· · ---· · · - ·· 

San Bernardino._- - ·- Route 190 to Route 43 (City Creek Road).. 
San Bernardino.-· -· - At Mill Creek 
San Bernardino __ · - · · 1 Mi. E. Victorville to Victorville 
Riverside. -· --- · -- ·· · Whitewater Pt. to ½ Mi. N. of Palm Springs 

and Approach to 3 Bridges 
Kern . . -•---·-· -·--·- Ricardo to Freeman Station·--·· ·-···-·· · 
Kern----· ·-·-· ·- _· -. Cinco to Ricardo . . •• - •• __ _ •• _ •• _- ·. _ •• _. 

us 6, 

Kern-·-·· -··-- - --·- · Mojave to Muroc Junction ·-- - ···-·· ·- -·· 
Mono. · -· -· - ·· -· ·--· Rock Creek to Casa Diablo·-· -·· · -··· · -· · 
Inyo . . -•-·· -· · ···· -· Independence to Division Creek·--····---· 

US395 
US466 
us 6 
SR 111 
us 40 
us 40 
us 99 

us 40 
us 99 
us 99 

us 99 
us 50 

49, 
108 

8 

49, 88 

88 
140 

SR 90 
us 99 
us 99 

US60, 
us 70 
us 395 

us 395 
us I 99 

79 
79 
79 

94 
78 

us 80, 
us 99 
us 101 

Kern-· -·· - _-·· ··- .-· Cameron to Mojave • • - • _. --··· . _. __ -·. _. 
Kern- · -·· -··-· - -- - · · Mojave to 4.8 Mi. North ' 
Mono-· -·· · --- ····- · Grant Lake to Rt. 23 
Solano.·- ·- ·· · ·· · -·· Ulatis Creek to MidwaY-· ··· -· -- ··-·· · -·
Solano. ·· --··- -- ·--- Midway to 1 Mile North of Dixon·-· -····
San Joaquin .-- -··- · · Junction Mariposa Road South of Stockton 

to Calaveras River and Wilson Way to 
Rt. 4 

Solano·-· -· - · ··- -· - · Vallejo Wye to N. of Junction with Rt. 208 
San Joaquin . · - · · ·- · · Calaveras River to Lodi ___ ·· ---· · - · · ·- - -· 
Stanislaus, 

San Joaquin .·· · -· · Salida to 0.5 Mile North of Ripon; Stanis• 
laus River Bridge . .... --•··- -· --· ··-··· 

Merced_ . _ .. _. _._._. Black Rascal Canal to Buhach Station •• _. _ 
San Joaquin_- · ···· -· Grantline Road to Mossdale; San Joaquin 

River Bridge . . _ . . -- · . . _ . . -- ·· ·--·..'. .-·_. 
Tuolumne._. __ . __ ... Stockton Street entrance to Sonora, Solinsky 

St. to Washington St, . ·-· · · · ·· ···-···· · 
Amador··· ···· · ·-· · · In Jackson; 0.5 Mile orth of Rt. 65 to June• 

tion Rt. 65. (Portion of project 6l(a) in 
Secondary North) .. . . . -·. __ . . __ ._ . .... 

Amador_ --- · --· · ·- · · South of Jackson to East of Jackson (Portion 
of project 61(a) in Primary orth)_ ._ . .. 

San Joaquin · ---· ·· - · At Calaveras River. __ ·--······ -·· · ····- · 
Merced -· - ·- ·----·· · Mud Slough Bridge•Garzas Creek_ ·· ··-· ·· 
Solano. - · --· -- · ·-·· · Rt. 7 to ½ mi. N. of Sweeney Creek 
lmperiaL. · ---·· -·· · El Centro to BrawleY- ·- · ·--· ···- · -- · · ··· 
ImperiaL_··· · -·· -- - Trifolium Canal to 2 miles north of Sandy 

Beach_._. ___ .. __ ---- ·.-· _. __ . - _ . . -· - • 
Riverside. · -- -·· ·- -- · 4 miles west of Blythe to State Line • • _ ••••• 

San Diego . .. •- -· · · ·· "A" Street to ½ mile north of San Diego 
City Limits_ ..... - .. . --·_ . . -·- . ... _ ••• 

San Diego_ ·- --·- · ·· · Miramar to Lake Hodges. _.- ·· ·- -· · · -··· 
ImperiaL ... . ·-- ··· · Calexico to El Centro 
San Diego . . - -··· ---· At Samagatuma Creek 
San Diego __ ·· - · -- · ·· At Descanso Creek 
San Diego . . .. ·- ·· -· · At Acorn Valley, Matagual Valley and 

Canada Verde Creek 
San Diego .. · -- - -- ·· · At Campo Creek 
San Diego .. . . ·---··- At San Dieguito River 
ImperiaL- · ·--···· · · Jct. Rts. 12 and 26 via Adams Ave. and 

Fourth St. to Rt. 27 
San Diego . . ... -·-·-- Wisconsin St. to 8th St. 
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Eel River Training Jetties at 
Shively Bluffs Combat Floods 

By L. R. REDDEN, Office Engineer 

IN its efforts to adequately maintain 
those portions of the Redwood 
Highway bordering the Eel River 

in Humboldt County, the State has 
found it necessary during the past two 
decades to construct numerous pro
tective devices against the erosive 
action of the river's flood waters. The 
seriousness of the problem can be well 
realized when it is understood that 
high water stages of 40 feet and 
more above low water flow are not 
uncommon which, taken in combina
tion with extremely high velocities of 
flow, result in extremely rapid and 
destructive erosion. 

everal types of protection have been 
installed depending on the conditions 
peculiar to the individual location. 
These have included sacked concrete 
riprap heavy rock riprap, pile and 
cable fence, rock-filled flexible wire 

mattresses, and, most recently, penne
able pile jetties. This last type was 
constructed last year at Dyerville, at 
the confluence of the South Fork of the 
Eel River with the Main Eel. The 
results obtained there have been so 
encouraging that a similar installation 
is now being made at Shively Bluff, 
about seven miles downstream. 

PROGRESSIVE EROSION 

A p r o g r e s s i v e and accelerating 
erosiou condition at Shively Bluff has 
finally reached the point where some 
damage to the embankment slopes has 
been caused by the river during the 
past two or three years of moderate 
flood stages. Should a heavy winter 
and attendant heavy runoff occur there 
is grave probability that the entire 
road would be washed out. The per
meable jetties being i n st a 11 e cl at 

> hively Bluff will serve as a preventa
tive against such an eventuality. 

The primary function of a permeable 
pile jetty is to sufficiently reduce the 
velocity of flow of a stream in flood 
stage so that it is below the velocity 
(1) where erosion or washing away of 
-W.1e natural river bank takes place, and 
(2) where the river will no longer 
carry down the stream its bed load of 
sand and gravel particles but instead 
will deposit them to form a protective 
and gradually growing bar above the 
jetty. Over a period of time the bar 
becomes large enough to turn the 
course of the stream a way and th us 
provide protection against erosion of 
the original river bank. 

OPEN JETTY 

In order to accomplish a reduction 
in velocity, as opposed to a complete 

View of site of j ett y instal lation ju st u pstream from Sh ively Bluff. Piles in the two upst r eam jetties have been driven . Chad Creek 
en t ers the river in the ri ght foreground 
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toppage of flow the jetty i purposely 
con tructed very open. It consists 
e entially of two to three row of piles 
on which are strung barbed wire. The 
row of pile are 6 feet to 8 feet apart; 
the pile in each row are 8 feet apart; 
and the wire is strung horizontally at 
6 inche to 12 inches center . The 
row extend into the stream perpen
dicular to the direction of flow. 

The re i tance to flow presented by 
the widely spaced piles and the wire, 
on which mall debris will impale itself, 
is designed to be open or '' pervious'' 
enough to readily permit flow of flood 
water , but still offer sufficient obstruc
tion to the current so that it will be 
reduced to less than that critical 
velocity at which the force of the water 
carries along with it considerable 
quantities of sand and gravel on the 
bottom or bed of the stream. Thus 
the stream is induced to deposit this 
bed load above and below the jetty 
forming eventually into the character
istic sand and gravel bar so familiar 
to us all. 

One item to guard against is the 
setting· up of eddy currents so large 
in magnitude as to overcome the mod
erating effect on the current. Thus, 
placing the piles too close together, 
plus the greater likelihood of debris 
lodging against them, causes the jetty 
to act like a dam, as a consequence of 
which disastrous eddy cm·rents are set 

Culfiva fed 

/ 
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up, scouring occurs, and the desired 
result is not obtained. 

FOUR JETTIES AT SHIVELY BLUFF 

The Shively Bluff installation con
sists of four jetties which are being 
in tailed at a bend in the river. 
Beginning at the upstream end, the 
jetties are spaced 255 feet, 300 feet and 
355 feet apart; and they extend into 
the river distances varying from 127 
feet to 312 feet, with the outer end 
conforming to a predetermined curv
ing '' line of influence.'' I t is expected, 
after construction, that eventually the 
main current at high water stages will 
conform to this line of influence. To 
minimize the effects of eddy currents 
at the outer end of the jetties, wing 
extensions, set at 30 degrees to the 
designed line of flow, are being con
structed. 

Three of the jetties consist of two 
lines of piles 6 feet a part. The fourth 
or upstream jetty consists of three 
lines of piles, the two upstream lines 
of which are 6 feet apart, and the third 
line 8 feet downstream from the second. 
The additional line in the upstream 
jetty, whi~h receives the first impact 
of the stream, provides added resist
ance against the current. Wales and 
braces bolted near the tops of the piles, 
and diagonal bracing in the case of 
the upstream jetty, provide additional 
strength. 

IN HUM BOLDT COUNT Y 
LINE. AL F E.E.T 

Q '00 300 
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At the point where the wing exten
sion joins the main jetty five additional 
piles are being driven as brace piles, 
with cut off 2 feet above stream bed. 
Diagonal bracing to the line piles gives 
added strength to the angle point 
where considerable stress and strain 
is anticipated. 

PROTECTION AGAI ST HEAVY DRIFT 

The'' cut-off'' elevation for the river 
bed section of each jetty provides for 
a gentle slope down on a uniform grade 
away from the bank, with the outer 
end variously 2 feet to 9 feet lower 
than the inner end. The piles extend 
9 feet to 15 feet above the bed of the 
river, depending on its contour. Heavy 
rock riprap is placed around the piles 
2 feet to 3 feet thick to minimize ' 'bed' ' 
scour around the piles. 

The question may occur as to why 
the piles in the jetties extend only 9 
feet to 15 feet above the river bed, 
while the extreme high water is 40 feet 
or more above low water stage. 

This is done so that heavy drift most 
common at maximum stage may float 
over the jetties without damaging 
them. Such drift sometimes consists 
of entire redwood trees as much as 300 
feet long and 10 feet or more in trunk 
diameter. Such e 11 o r m o u s trees 
possess a terribly destructive force 
when carried swiftly by the current, 
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View of permeable pile jetties constructed during 1944 at Dyerville. Area between jetties, as well as area downstream from near 
jetty has filled in several feet as result of one winter's deposition 

hence the importance of providing 
adequate clearance over the jetties. 
If debris of such magnitude struck 
against a jetty, failure would be a fore
gone conclusion. Moreover, the pri
mary function of the jetty, as above 
explained, is to induce and encourage 
the formation of a gravel bar frop:i 
the bed load carried by the stream, 
and hence no useful purpose would be 
served by extending it up to maximum 
flood elevation. As a matter of fact 
such construction might only insure 
the failure of the jetty from the 
destructive forces of the current, if 
not from drift. 

Water Problein m 
Expert Hands 

( Continued from page 4) 

the All-American Canal. It was the 
recognition of need which inspired 
so many other programs within our 
State. On this occasion we have a 
larger objective before us-the objec
tive of developing an over-all pro
gram covering all our State water 
problems. 

GRADE OF JETTY 

From the inshore end of the river
bed section, and structurally a con
tinuation of it, the grade of the jetty 
rises steeply, conforming approxi
mately to the slope of the bank, and 
extending above it 6 feet to 15 feet. 
At the top of the bank the grade again 
changes, with the top of the jetty being 
level, and about 5 feet above the 
ground. The three upstream jetties 
extend back of the top of the bank 25 
feet to 30 feet to effect an anchorage ; 
the fourth jetty extends 128 feet back 
of the top of the bank to minimize the 
influence of a small stream which 

"The main objective of this board 
is to be the orderly development of a 
water plan for our entire State-a 
plan which gives sympathetic con
sideration to the needs and oppor-· 
tunities of every community-a plan 
which gives consideration to the full
est possible use of all the water in all 
our streams. 

GIGANTIC PROBLEM 

"Quite naturally, in a State as big 
as ours, there is no simple and imme-

California Highways and Public Works (November-December 1945) 

enters the r1ver immediately down 
stream from jetty. 

Barbed wire is to be strung at 8 
inch centers on the upstream row of 
piles in each jetty, and the placing of 
medium to heavy rock riprap around 
the piles to prevent erosion completes 
the installation. 

The work is being done by Mercer
Fraser, Contractor, at a bid cost of 
$40,751. H. M. Hansen is Resident 
Engineer for the State. The work is 
located in District I of the Division of 
Highways, whose headquarters is 
Eureka. C. P. Sweet is District Con
struction Engineer and A. M. Nash is 
District Engineer. 

diate answer to be found to many of 
our water problems. Water is by 
nature a local as well as a state-wide 
problem and as a result we find, in 
any attempt at state-wide planning, 
many viewpoints and approaches to 
consider. 

"It seems to me, therefore, when 
we are dealing with such a gigantic 
and intricate problem we should 
approach it by first getting the view-

ccontinued on page 34) 
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Record Storm 
Hits District IX 
By J. M. Hodges, 
District M aintena nce Engineer 

D 
L TRI T I i definitel~- a 

cloudbur t area, and it i. not 
uncommon for the highway 

of thi di trict to uff er e-vere damage 
at eYeral lo ation during the late 
·ummer ea on. The fir t weekend in 
October of thi year produced a erie 
of recurring torm throughout the 
Mojave to Lone Pine area which 
re ulted in lo s of life and heaYy dam
age to . Highway Route 6. 395 
and 466. 

The only verified lo of life occur-
ring near the highway was at the 

ameron Dip near Mojave where a 
car towing a trailer attempted the 
cro. ing after being warned not to do 
so and wa swept away downstream 
re ulting in the death by drowning, of 
a child. Two elderly people long
time re ident in the olitude of Indian 
Well Canyon were swept with their 
home down Indian Wells Canyon and 
their bodies recovered from the sand 
not far below the highway. Despite 
numerou apparently-authentic re
port of car and occupant being 
completely covered, there have been no 
other u b t a n t i at e d in tances of 
further lo . of life during the e storms. 

DA:.VIAGE $250,000 

Final and complete determination of 
the extent of restoration protecti-ve 
work have not yet been made but it 
i. e timated that actual storm damage 
occurring d uTing this one weekend was 
approximately $250,000. 

A general rainstorm covered most 
of outhern California beginning Fri
day, October 5th. The first storm of 
cloudbur t proportions struck the area 
between Red Rock Canyon and Little 
Lake on Saturday, temporarily closing 
the road at numerous locations and 
i olating groups of traffic at each way
side point. This traffic had only 
barely moved out and on before 
another torrential downpour struck 
the same area and between the wider 
limit from Mojave to Lone Pine. 
Thi ·torm which resulted in an 
unprecedented amount of debris rang
ing from sand to house-size boulders 
and trees, caught a number of car. 

[Twenty-four] 

Top-This photo shows bus washed 1,000 feet from highway on State Route 23 in Inyo 

County. Center-Mud and boulders flowed over roadbed on State Route 23 in Kern County. 

Bottom-Shovel at wo r k locating deb r is - covered roadway on State Route 23 in Kern County 

marooned in the previous day's flooded 
areas and washed them on across the 
highway and as far as one mile beyond 
the high~ ay. 

V·EHICLE WASHED OFF HIGHWAY 

Two trucks and trailers loaded with 
oil were carried a way and overturned 
by the Indian Wells Canyon flood and 
an empty passenger bus was swept 
downstream one-half mile without 

turning o-..:er; three automobiles and 
a, small truck were washed from the 
highway for varying distances to re
main buried in the mire until it had 
dried sufficiently to enable them to be 
towerl away. 

.Monday morning's single cloud re
sulted in a sudden rainfall of such 
Yiolence a. to renew the mud flow at 
each and every location throughout 
more than 100 miles of main line 
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high·way. 'l'he rains of Tuesday and 
V'\T ednesday. were distributed over a 
much wider area including Death Val
ley and our Deep Springs territory, 
but they were only threats of possible 
repetition of disaster along .U. S. 
Routes 6 and 395 to Reno. 

PROTECTION WORKS 

Considerable run-off carrying sand 
is a normal expectancy throughout the 
damaged section and numerous allot
ments had been expended in protection 
·work over a number of years. This 
protection work has ranged from 
ditches and dikes, various types of 
paved dips, to pipe and wire baskets 
and rock-faced slopes to heavy rock 
riprap toe walls. All these functioned 
during early stages of the run-off, and 
some held throughout, however, as 
torm followed storm, dikes were over

topped and :finally ·pavement was 
undermined, culverts were carried 
away, while on other sections, debris 
was deposited on the highway to maxi
mum depths of eight feet, for lengths 
as great as one-half mile. 

Cache Creek, flowing out of Cam
eron Wash above Mojave, presented 
no unusual difficulties. Pine Tree Dip 
and Jawbone Canyon left such deposits 
that for several days it was necessary 
to carry traffic three feet above the 
pavement. Lesser deposits between 
Jawbone Canyon and Cantil were so 
extensive in length as to make their 
immediate removal impossible. 

RED ROCK CA:N-YON HIT 

Red Rock Canyon, which has pre
sented unusual difficulties to location, 
construction and maintenance since 
the horse and wagon days, exceeded 
all past records in destruction, tearing 
out approximately 50,000 yards of 
embankment and finally eroding to the 
solid rock, making the passage of traffic 
impossible. The upper dips in this 
notable scenic panorama filled com
pletely with sand. Freeman Wash 
Bridge, a timber structure built in 
1926, and the only bridge on the main 
highway within a distance of 120 miles, 
and already in a precarious condition, 
was overtopped and overburdened with 
a deposit of sand and grav.el. 

Indian Wells Canyon, above our 
Homestead Ma i ntenance Station, 
added to its original high debris cone, 
flowed through our beautifully land
scaped maintenance yard, cutting a 
new channel 30 feet deep and escaped 
across th~ highway, spreading out in 
the Indian Wells Valley, where the 

Top-Tractor at work removing deposit from roadway one mile northeast of Home
stead, Route 23 in Kern County. Oil truck and trailer in background. Center-Bulldozer 
working to uncover roadbed on State Route 23 clearing three feet of silt from Pine Tree Dip 

Bottom-Entire roadway lost. Only portion of center line stripe remaining on this section 
of State Route 23 

resulting silt bed disappeared into the 
sage, leaving a broad expanse of shim
mering silt, resembling a vast sheet of 
ormolu.. The silt deposit on the pave
ment in this area was so extensive that 
removal by shovel an·d bulldozer re
sulted in a canal section, and it will 
p r o b a b 1 y be weeks before traffic 
through this section will be enabled 
to view the beauty of the desert. 

WIDE STORM DAMAGE 

Sand Canyon, which also broke the 
aqueduct, spread over the highway for 
a quarter of a mile and water continues 
to drain and run from the immense 
deposit of saturated sands and gravel. 
The natural dip five miles south of 

• Little Lake carried immense boulders 
and trees originating from beyond 

(Continued on page 34) 
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(lBL IF on111:a 
By KENNETH C. ADAMS, Editor 

Mission San Juan Bautista 

June 24, 1797 

0 r a pot called Popeloutchom 
by the Indians and San Benito 
by the Spaniards, the Superior 

of the '1i ions, Fr. Presidente Fermin 
Francisco de Lasuep., on June 24, 1797, 
founded Mission San Juan Bautista, 
dedicating it to the Glorious Precursor 
of Je us Chri t, Our Lord, Saint John, 
the Baptist. 

The site selected was a place near the 
Rio an Benito, so named by Captain 
Pedro Fages when he camped there on 
March 21, 1772, with Fr. Juan Crespi, 
that infallible discoverer of mission 
locations. 

Until February 12, 1874, Mission 
San Juan Bautista was in what now is 
Monterey County, but on that date 
Governor Booth signed the legislative 
bill creating San Benito County, 
which was carved out of Monterey, and 
the mission town became a part of the 
new subdivision. 

Building operations at San Juan 
Bautista were launched immediately 
after the dedication ceremonies by Fr. 
Joseph Manuel de Martiarena and 
Fr. Pedro Adriano Martinez, the first 
resident missionaries. By the end of 
1797, the padres reported the erection 
of a chapel, a dwelling for the priests, 
a granary, adobe habitations for Indian 
neophytes, a guardhouse and barracks 
for the soldiers and a building for 
unmarried Indian girls and women. 

MARRIAGE CEREMONY 

The apartment occupied by the 
native girls was called monjerio (nun
nery) and the inmates on account of 
their segregation were considered mon
jas (nuns) . Fr. Engelhardt, mission 
historian, says they were free to marry 
when an opportunity offered itself. 
When an Indian youth wanted a wife 
he would apply to the padre, who 
would ask him the name of his 
intended. The girl thereupon would 
be summoned by the priest and if she 
~greed preparations for the wedding 
m accordance with church regulations 
would be made. After their marriage, 
the couple would be assigned a house 
of their own and thereafter would 
enjoy the liberty and independence of 
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~ission ~rems 
California's famous old mis

sions with their historical and 
romantic background annually 
attract thousands of visitors. 
Twenty-one Franciscan missions 
were founded by the Reverend 
Fray Junipero Serra and his 
colleagues, extending from San 
Diego to Sonoma. On his way 
north from San Diego, Father 
Serra and the mission padres 
who came after him followed a 
course which became known as 
El Camino Real, "The King's 
Highway." El Camino Real re
tains to this day its original 
name and is designated U. S. 
101. Along this highway and 
short distances from it, the 
founding p ad r e s established 
their missions. U. S. 101, the 
old "King's Highway," now ex
tends from the. Mexican border 
into northern. Washington. 

Present day State highways 
lead to all the mission sites. 
Now that the war is ended, Cali
fornia looks forward to again 
welcoming tourists from all over 
the world. With the resumption 
of normal automobile travel, it 
is believed tliat the missions will 
be popular meccas for visitors to 
the Golden State. 

Anticipating this traffic, the 
Division of Highways is publish
ing in California Highways and 
Public Works brief histories of 
the missions with directions on 
how to reach them over State 
highways. For the purpose of 
this series, the missions are 
taken up in the order of their 
locations from south to north, 
rather than in the sequence of 
their founding. 

This is the eighth of the 
series. 

fullfl.edged members of the Indian com
munity. 

Before the coming of the padres it 
was the custom for an Indian youth to 

select the girl he wished to marry and 
give presents to her father. Accept
ance of these gifts sealed the marriage 
of the two without any other ceremony. 

The San Juan Bautista Mission
aries were industrious builders as their 
annual reports reveal. Some of their 
work was undone by an earthquake in 
October, 1800, but repairs were made 
and increased building a c t i v i t i e s 
undertaken. On June 13, 1803, the 
cornerstone of the new church was 
laid with impressive ceremonies. Fr. 
Martiarena retired to Mexico and was 
succeeded by Fr. Andres Dulanto in 
1804. 

MISSION BOASTED THREE NAVES 

Fr. Dulanto in 1809 reported that 
"on June 3d the statue of Our 
Patron San Juan Bautista was placed 
on the main altar of the sacristy, which 
serves as a temporary church. The 
three naves of the temple of Mission 
San Juan Bautista were also completed 
this year. '' 

Of all the California missions, San 
Juan Bautista was the only one that 
boasted three naves and was the widest 
of all mission churches. On June 23, 
1812, the house of worship was com
pleted after fifteen years of labor by 
the padres and their Indians and was 
blessed by Fr. Estevan Tapis, then 
Presiden te of the Missions. 

In 1815 and 1816 many Indians of 
the warlike Tulares who had been 
induced to come to the mission ran 
away and subsequently raided San 
Juan Bautista numerous times, mur
dering several neophytes. These peri
odical attacks upon the mission con
tinued long after American occupation 
in 1847. 

Following the Mexican revolt against 
Spain, 1810-11, the missions in Cali
fornia received no support from 
Mexico and the pay of the military 
in the territory having ceased for the 
same reason, the Franciscan mission
aries and their Indian wards were 
compelled to provide the soldiers with 
food, clothing and money. San Juan 
Bautista contributed heavily. 

CONVERTS INCREASE 

However, Fr. Tapis and Fr. De la 
Cuesta continued to win converts at 
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Through peaceful and turbulent years padres have lived at Missio_n San ·Juan Bautista, administering to the religious needs of the 
community 

San Juan Bautista and in December, 
1821, reported they had baptized 359 
Indians during the year. The follow
ing ye·ar they counted 267 converts. 
By 1823 the Indian population con
sisted of 641 male and 607 female neo
phytes and twenty-two ~dditional 
adobe dwellings had to be built for the 
newcomers. 

In October, 1825, Jose M. Echeandia, 
the first native Mexican governor of 
California, arrived at San Diego .. _He 
at once set in motion the political 
machinations that were to bring about 
the ruin of all the missions. Fr. Tapis, 
who had done so much to build up San 
Juan Bautista, died there on Nove~
ber 3d of that same year so that he did 
not live to see the wrecking of the 
Franciscan missionary stations. 

One of Governor Echeandia 's first 
acts was to issue a proclamation ?n 
J anuary 1 1826 requiring all mis-

' ' ' • " sions as a ' 'New Year s gift, to pay 
ten ~er cent of their income for the 
benefit of the '' well-deserving troo~s 
who conserve the peace of the terri
tory.'' Thus began the imp?verish
ment of the missions by the military. 

LETTER OF PROTEST 

In the summer of 1826, Fr. De la 
Cuesta, alone at San Juan Bautis~a 
with the care of 1,200 Indians upon his 
shoulders, wrote to Jose M. Herrera, 
Collector of Customs at Monterey: . 

"I see your application for supplies 
of all kinds in behalf of the troops. 
Some of the articles are not on hand. 
There are difficulties all around, and 
I am over-burdened with cares which 
render life wearisome. There is hardly 
any of the Religious in me, and I 
scarcely know what to do in these 
troublous times. I made the vows of a 
Friar Minor • instead, I must manage 
temporalities: sow grain, raise sheep, 
horses and cows. I must preach, bap
tize, bury the dead, visit the sick, direct 
the carts, haul stones, lime, etc. ~hese 
are things incompatible, thorny, bitter, 
hard unbearable. They rob me of 
time,' tranquility, and health of _both 
body and soul. I desire that hvely 
anxiety to devote myself to my sacred 
ministry and to serve the Lord. ' ' 

For many years there has been a 
tradition that Mission San Juan Bau-
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tista was founded with the aid of a 
barrel organ the music of ~hich 
attracted the Indians to the station on 
the -day of dedication in 17~7. The 
story is that when the natives first 
heard the organ they fell down inf ear 
then gradually gathe:ed about. the 
singing box with dehght. It. is _a 
charming tale and it seems a P!t~ it 
can not be sustained by old mission 
records. However, Fr. Engelhardt, 
mission historian, felt impelled to 
quote a report made by Fr. De la 
Cuesta at the end of 1829 in which 
the padre notes that the mission had 
been presented with a barrel organ 
that had been made in London. Fr. 
Englehardt believes the "music box" 
was donated to the Fathers at Mon
terey by some English skipper. One 
tune that the Indians liked was un
known to the padres. It was not until 
years later that its name was learned. 
It was "The Siren's Waltz." 

Fr. De la Cuesta's last report was 
dated December 31, 1832. There were 
at the mission 529 male and 396 female 
Indians. The station ovmed 6,000 
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head of cattle 6 004 heep 20 pig 12 
mule and 296 hor e . 

:.\II ION TRICKED 

In 1 33 the College of an Fer
nando de Mexico turned o, er to the 
College of Guadalupe Zacateca the ~O 
California mis ions from an Antomo 
de Padua to an Francisco olano in 
what i now onoma County and the 
Mexican padre, Fr. ntonio Anzar 
ucceeded ao'ed Fr. De la Cuesta at San 

Juan Bauti ta the latter retiring to 
i\1i ion an Miguel. 

Youthful California politico joined 
with Echeandia and Jose M. Padres in 
plan to confi cate the mis ion and on 
July 15, 1 34 the then Governor Jo_se 
Figueroa i ued his proclamation secu
larizing the mi ion . Historian H. H. 
Bancroft a3 that Figueroa tricked 
the mi ion a he knew that he and 
hi legi lature had no authority to issue 
uch a decree without the sanction of 

the Mexican Government. Indeed, the 
action wa repudiated by the Govern
ment of Mexico on November 7, 1835. 

everthele Figueroa and the 
youno' Californian proceeded with 
their scheme and Mission San Juan 
Bauti ta became a curacy of the sec
ond c]a under a civil administrator. 

A T JUAN BAUTISTA RUINED 

On May 9, 1835 Commissioners 
Antonio Buelna and Jose T. Castro 
filed an inventory taken at San Juan 
Bautista and placed a valuation of 
$138,723.37 upon the mission and its 
property. The Indians were pro
claimed to be '' free, '' they were given 
hare of land and some money and 

equipment and were expected to sup
port them elves under the supervision 
of a paid Mayordomo. 

However, the Indians were helpless 
to do for them elves and gradually 
began withdrawing to the country of 
the Tulares where they could, in truth, 
be free. Bancroft says that'' while at 
the end of 1836 the mission estate had 
still about 900 cattle and 4,oo·o sheep, 
with a crop of 900 bushels, and a debt 
of $1,300, there were no traces of a 
community. Constant depredations by 
savages, aided by ex-neophytes from 
1 37 on contributed to the w·ork of 
ruin.'' 

"Thus," :a3 Fr. Engelhardt, "a 
flouri hing Indian mission headed by 
an unsalaried missionary was, under 
secular management, ruined in less 
than two years.'' 

TURBULE T TIME 

In place of the Indian mission village 
a little settlement of whites came into 
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Attractive spot in gardens of Mission San Juan Bautista 

existence near the church of San Juan 
Bautista, which by the end of 1839 
numbered some 50 inhabitants. The 
new pueblo became the town of San 
Juan Bautista, the history of which is 
one of romance, stirring pioneer days 
and much bloodshed. During the 50 's 
there occurred a number of lynchings 
by a Vigilante's Committee and such 
famous bandits as Joaquin Murietta, 
'' Three Fingered Jack, '' Vasquez and 
Chavez frequented there, the two latter 
committing many raids and a number 
of murders. 

Through all these turbulent times, 
kindly padres lived at the Mission, as 
they do today, administering to the 
religious needs of the community. 

In 1842, Governor Manuel Michel-

torena returned to San Juan Bautista, 
as well as the other missions, to the 
Franciscans, but the act brought about 
his ov@rthrow by Pio Pico and other 
enemies of the missions. 

In September, 1845, Governor Pico 
appointed his brother, Andres, and 
J uan M. Manso as commissioners to 
make mission inventories preparatory 
to sale of the missionary stations at 
_public auction. The two placed a 
valuation of $7,860 upon San J uan 
Bautista, its lands and other proper
ties. In May of the next year, Pico 
began disposing of the mission lands. 

AMERICAN PROTECTION 

F ollowing the raising of the American 
flag at Monterey, U. S. Army officers 
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set about protecting the missions and 
establishing their rightful ownership. 
In March, 1847, General Stephen W. 
Kearny, American Military Governor, 
issued an order in which he said that 
' ' inasmuch as there are various claim
an ts to the missions of San Jose, San ta 
Clara, Santa Cruz and San Juan Bau
tista, I do hereby decree that until the 
proper judicial tribunals shall decide 
upon the same, the above-named mis
sions and property appertaining 
thereto shall remain under the charge 
of the Catholic priests, as they were 
when the United States :flag was raised 
in this territory." 

On November 19, 1859, President 
Jame Buchanan returned San Juan 
Bautista Mission to the church. From 
the·day of its founding, San Juan Bau
tista never lacked a spiritual guide or 
pastor. 

Fr. Francis Mora became resident 
missionary at the mission in June, 
1856, and Fr. Engelhardt tells an 
interesting story handed down by the 
young priest. It seems that the In
dians who composed the choir at San 
Juan Bautista found they could not 
keep sober on Saturday nights, due 
to the widespread distribution of the 
white man's whiskey and conse
quently were in no condition to sing 
at High Masses on Sunday. So one 
Saturday they went to the priest and 
inquired: "Padre, do you want to 
have a High Mass tomorrow?'' To 
which Fr. Mora replied: '' To be sure, 
Amigos. Why do you ask?'' The 
leader replied: '' Padre, if you want 
a High Mass tom~rrow you will have 
to lock us up, for we can not keep 
sober.'' 

SISTERS ARRIVE 

The astonished padre agreed told 
them to get their suppers and return 
to the guardhouse with their blanket . 
He locked them up for the night. This 
practice was followed with the consent 
and approval of the Indian choir 
singers for years. 

Fr. Antonio Ubach, who succeeded 
Fr. Mora, in 1861 induced some Sisters 
of Charity of Emmitsburg, Maryland, 
to establish an orphanage and day 
school at the mission. In 1871, the 
Sisters and orphans moved to the 
orphanage at Santa Cruz. In the 
same year, six Sisters of the Immacu
late Heart of Mary, newly arrived from 
Spain, arrived at San Juan Bautista, 
two school buildings were erected for 
them and they conducted a school for 
orphaned girls until 1906. The earth-

quake of that year did considerable 
damage to the church and orphanage. 

The first of a number of fiestas to 
raise funds for restoration of the mis
sion was held at San Juan Bautista on 
June 24, 1907, to commemorate the 
110th anniversary of its founding. 
A huge cross was raised on Mount Holy 
Cross, two miles from the mission, and 
blessed. June 19-20, 1936, a similar 
celebration in honor of the 139th anni
versary of San Juan Bautista was held. 

In August, 1928, the mission was 
placed in the hands of the Maryknoll 
Fathers whose resident missionaries 
have done much to restore and main
tain this old Franciscan station. 

San Juan Bautista, 16 miles north 
of Salinas, and formerly on the old 
Coast Highway, El Camino Real, U. S. 
101, now is about two and a half miles 
off the realigned Coast Highway and 
is reached over an excellent connect
ing road built by the State Highway 
Commission at the solicitation of 
Father Caffrey of the mission. Elim
ination of San Juan grade by con
struction of the Prunedale cut-off 
took the mission off the main traveled 
route, but the new connecting road 
makes it easy for motorists from 
northern or southern points to turn 
off for the short run to San Juan 
Bautista. 

Visitors coming from the San Joa
quin Valley will turn west at either 
Chowchilla or Califa and proceed 
through Los Banos a distance of 78 
miles over State Route-124 to its inter
section with State Route 22, thence 
south 8 miles to Hollister and west 8 
miles to San Juan Bautista. 

Mission San Carlos Borromeo 

June 3, f 770 

D ISCOVERED in 1542 by Don 
Juan Rodiguez Cabrillo, bold 
Portuguese navigator in the 

employ of Spain, ignored by the Span
ish crown tmtil 1602, when General 
Sebastian Vizcaino landed there and 
wrote glowing accounts of its ideal 
harbor and back country, and again 
forgotten by Spain for a period of 168 
years, Monterey was destined to be the 
scene of -Father Junipero Serra's 
greatest missionary efforts and his last 
resting place. 

Fearful that the Russians, who were 
moving down the North Pacific coast, 
intended to seize all of what now is 
California, a new country Spain 
claimed as a result of the · voyages of 

California Highways and Public Works (Nove11tber-Dece111.ber 1945) 

Cabrillo and Vizcaino, the Spanish 
Government in 1768 directed Inspector 
General Joseph de Galvez to send expe
ditions from Mexico to Upper Cali
fornia to lay claim to the territory and 
"plant tlie standard of the holy Cross 
among the heathens. '' 

We have seen in the story of the 
founding of the first Franciscan mis
sion at San Diego how Fr. Serra 
accompanied the forces of Gaspar de 
Portola from La Paz to San Diego 
and how he went with the second Por
tola expedition north in search of 
Monterey Bay, Portola going by land 
and J unipero by sea. Portola 's first 
quest had failed, he and his men not 
recognizing Monterey Bay from the 
hills surrounding it. However, the 
second expedition was a success and 
Portola and Fr. Serra both arrived at 
Monterey in May, 1770. 

PORTOLA LEAVES MESSAGE 

It was on his weary march back to 
San Diego that Portola pitched his 
camp on a hill overlooking Carmelo 
Bay near a spot where Mission San 
Carlos later was established. Here 
Portola caused a cross to be erected 
on which was carved: '·' Dig at the base 
and thou wilt find writing.'' A bottle 
containing an account of the failure to 
discover Monterey Bay, of the finding 
of San Francisco Bay and of the neces
sity of returning to San Diego to escape 
starvation was buried at the foot of 
the cross. 

On his return expedition, Portola 
again camped at Carmelo there to 
await the arrival of Fr. Serra and the 
sea party in the San Antonio. The 
two forces were joined on June 1, 1770, 
and orders were given to remove the 
camp from the arroyo near the Rio 
Carmelo to the harbor of Monterey. 
Portola fixed June 3rd as the day upon 
which formal possession would be taken 
of Monterey Bay and its lands in the 
name of King Carlos III of Spain. 

SPAIN CLAIMS MONTEREY 

Describing the ceremonies attending 
the raising of the Spanish :flag on what 
was to be the presidia of Monterey, Fr. 
Crespi wrote : 

"On the same day, June 3rd, Pente
cost Sunday, 1770, on which Governor 
and Commander Gaspar de Portola 
took possession of the Port of Mon
terey in the name of the king, and 
began the presidia of San Carlos, the 
Rev. Fr. Presidente of all the Missions, 
Fr. J unipero Serra, in the name of the 
king, and in the name of the- Rev. 
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Here at Mission San Carlos Borromeo are the tombs of Fr. Junipero Serra, Fr. Crespi, Fr. Lasuen, and Fr. Julian Lopez 

Guardian and of the Ven. Discretory 
of the .Apostolic College of the Propa
gation of the Faith of San Fernando 
de Mexico, began the new Mission 
under the title of San Carlos, naming 
as chief patron of the new church the 
most holy Patriarch St. Joseph, as he 
had been directed by the illustrious 
Inspector-General that two patrons 
should be assigned, one for the Mission, 
who was San Carlos Borromeo, and the 
other for the church, who was the most 
holy Patriarch St. Joseph. As our 
ecclesiastical head, he (Fr. Serra) took 
possession of it in the name of the said 
College, appointing as his companion 
missionary Fr. Juan Crespi, his pupil 
in philosophy, which he had taught 
him in the royal monastery of our 

eraphic Father San Francisco in the 
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City of Palma in the holy Province of 
Majorca.'' 

.An arbor of boughs served as the 
:first church of the new mission and in 
it was a table for an altar on which 
holy Mass was celebrated until a tem
porary chapel was built. 

SERR.A. SOUGHT NEW SITE 

.As early as July, 1770, two ware
houses had been erected and several 
smaller, primative buildings put up. 
But it would seem that almost from 
the start, Fr. Serra felt that the site 
chosen was not a good one because of 
its proximity to the presidia and its 
soldiers and because of a dearth of 
Indians in that locality. Wherefore, 
when the San .Antonio sailed for 
Mexico it carried a petition from 

Junipero ~ to the Viceroy requesting 
permission to move the mission to the 
Rio Carmelo across the peninsula of 
Point Pinos. 

Fr. Palou reported at the end of 
1770 : '' On December 26th the :first 
baptism took place in the pagan nation. 
It was for the fervent and ardent heart 
of our venerable Father Serra an 
indescribable jubilee.'' 

On May 21, 1771, 10 Franciscan 
Fathers from the missionary College 
of San Fernando in the City of Mexico, 
who had volunteered for service with 
the California missions, arrived at 
Monterey, bringing joy to Fr. Serra, 
even then dreaming of the great chain 
of Franciscan stations that was to 

(Continued on page 32) 
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California Highway Problem 
Is of First Priority, Governor Says 

URGED by Governor Warren to 
make as much speed as will be 
consistent with a thorough 

study of California's highway prob
lems, the Joint Fact-Finding Commit
tee on Highways, Streets and Bridges, 
created by the Legislature, is holding 
meetings in many sections of the State 
in order to obtain first-hand informa
tion on the highway needs of Cali
fornia. 

Hearings have been held in many 
of the larger cities, in score of com
munities from one end of the State to 
the other, and last month the com
mittee, under the chairmanship of 
Senator Randolph Collier of Yreka, 
completed a five-day tour through the 
counties of the Redwood Empire. 

At a meeting in the State Capitol in 
Sacramento, the committee was ad
dressed by Governor Warren, who 
told the members that in his opinion 
the highway problem is one of first 
priority. 

"I think that we have immediate 
need for an overall highway pro
gram,'' the Governor said. ''We do 
not have such at the present time and 
haven't had for some years. There 
was a time about 15 or 20 years ago 
when California was the envy of the 
country so far as high,vays were con
cerned, but at that time we had prob
ably one-third as many people as we 
have now. ,,. 

"As a State, we have entirely out
grown our highway system. Our big 
cities have absolute bottlenecks in 
them that can not be cured other than 
by drastic action. We need freeways 
in those communities so that they can 
fill t he city up in the morning and 
empty it at night quickly. We need 
farm-to-market r oads ; need them very 
badly. 

'' Our country roads are run down 
in many, many respects. We need 
highways up into the recreational 

areas so that we can develop the great
est industry that we have had in the 
past, our tourist industry. We need 
every kind of highway conceivable. 
Now, the questions confronting us 
are : Where are we going to put them ? 
According to what plan ? And how 
are we going to pay for them ? That 
means study, and we have not had 
a real highway study for many years. 

' 'I think it is a fine thing that the 
Legislature has set up this committee. 
There is only one thing I would urge 
upon you and that is to make speed, 
because time is the essence. 

" I believe, gentlemen, that the time 
has come when we have to meet this 
question head on, not only as to what 
we are going to do, but as to how we 
are going to :finance it. People in the 
back counties can not pay for farm
to-market roads. Naturally they can 
not open up the roads into the recrea
tional areas; it js too expensive. Our 

( Continued on page 34) 

Member s of Joint Fact-Finding Committee on Highways, Streets and Bridge~ in session. Left to right: Assemblyman Gerald P. 
Haggerty, San Francisco ; Senator Jerrold L. Seawell , Roseville; Senator Randolph Coll ier, Yreka, Chairman; Assemblyman Charles W . 
Stream, Chula Vista, Vice Chairman 
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~ ontinued from page 30) 

tretch from au Die0·o to an Fran
ci • o and on north to onoma. 

Fr. err a a igned the newcomer 
to their :field and ent them to an 
Dieo·o aboard the an Antonio only 
Fr. 

0

J uan Crespi and himself remain
ino· at Monterey. He himself, with a 
ha~1dful of oldier then set out to 
locate a uitable new site for Mission 

an Carlo . He found one to hi 
liking ordered the felling of tree . for 
lumber and then traveled south mto 
the ierra de anta Lucia, where on 
July 1-± 1771 a we have seen, he 
fouiided' Mi io·n an Antonia de 
Padua. 

:MI JO T WA. ERRA' OWN 

Desirous of himself founding Car
melo Mission, Fr. Serra lived in a 
little shack on the site, leading the 
life of a hermit. Fr. Palou records 
that the Indians came to love Junip
ero whom they called the Old Father. 
At the end of 1771, Fr. Serra with Fr. 
Crespi and two Indian neophytes 
moved to Carmelo which, Fr. Palou 
says, '"became his (Junipero's~ own 
peculiar mission, where he contmued 
till his death, when he was not bound 
to visit other missions or make neces
sary journeys in virtue of his office of 
Presidente of the Missions.'' 

We know of the famine that struck 
San Carlos and other missions due to 
delay in the arrival of foodships ~r?m 
Mexico, of Captain Fages expecbt1?n 
into the Valley of Bears, where Mis
sion San Luis Obispo was to be estab
lished of the thousands of pounds of 
bear meat he sent back to Monterey, 
of Fr. erra 's journey south with him 
to, au DieO'o and of Junipero 'strip to 
Mexico in 1773 to confer with the vice
rov on plans for future missions. Fr. 
Se~rra returned to San Carlos in May, 
1774. 

Fr. Palou records that for eight 
months in 177 4 '' milk was the manna 
for all from the commandante and 
the Fathers down to the least indi
vidual. * * * At this Mission of 
San Carlos for thirty-seven days we 
were without a tortilla or as much as 
a crumb of bread. The meals con
sisted of a gruel made of garvanzos 
or beans ground to flour with which 
milk was mixed.'' 

On June 27 1775, the San Carlos 
dropped anchor in Monterey Bay 
bringing a letter from the viceroy to 

Fr. erra explaining that it wa de-
ired that the country around San 

Franci co Bay be exa~ined for sites 
for a presidia and mission. Fr. Palau 
and Fr. Campa were sent north with 
au expedition to hoose a site for Mis-
ion an Franci co. 

GOVER OR DE EVE 's E MITY 

Felip de eve arrived at fonterey 
in February 1777, with the title of 
GoYernor of California. Two years 
later without consulting Fr. Serra he 
ordered that the Indian neophytes at 
every mis ion hould elect from among 
the~ an alcade or magi trate and two 
regidores or councilors, and be instruc
ted in self-government. F1~om Car
melo the Fr. Presidente waged his long 
fight against this move, for~seeing 
exactly which came to pass; which was 
that the Indians, but recently ignorant 
savages would not know ho:w to. use 
and would abuse the authority given 
to them. 

Fr. Engelhardt, Mission historian, 
says that f'at Mission San Carlos, Fr. 
Serra's own mission, and in the very 
neighborhood of Neve 's head9-uarte~s, 
the experiment proved especially dis
astrous." He then goes on to tell how 
one Baltasar, elected alcade, drunk 
with authority, broke all the laws of 
the church and the civil government. 
The same situations were developing 
at the other missions. 

Governor Neve evidently was deter
mined to affront Fr. Serra in every 
possible way and ordered him to cease 
administering the Sacrament of Con
firmation, basing his action on the • 
inability of Junipero to produce the 
Bull of the Pope, document of his right 
to confirm. Fr. Serra refrained from 
visiting any of the missions for a year 
because he knew the Indians would 
wonder why he did not confirm. 
Finally Viceroy Mayorga notified 
Neve that Fr. Serra was duly author
ized to confirm. The incident added 
to J eve's dislike of the missionaries. 

SERRA MAKES FAREWELL TOUR 

Worn out by his long fight to protect 
his missions, Fr. Serra felt that his end 
was near and, aged and poor in heal th, 
he made a farewell tour of the Fran
ciscan stations in 1783. Back in Mon
terey in July, 1784, he sent for Fr. 
Palou, who was in San Francisco. The 
latter hastened at once to San Carlos. 

Of the last illness and death of Fr. 

Serra his faithful biographer, Fr. Pa
lou, left a touching account. Fr. 
Serra died a little before two o'clock 
the afternoon of August 28, 1784, at 
the age of seventy years and nine 
months, after fifty-four years devoted 
to his church. 

Fr. Palau became temporary presi
den te of the missions and took up his 
residence at San Carlos. He served 
until September, 1785, when he retired 
to Mexico and was ucceeded b3 Fr. 
Fermin Francisco de Lasuen. Fr. 
Palau wrote four volumes, Noticias de 
la California and his history of Fr. ' . . . . 
Serra and the Franciscan m1ss10ns 1s 
a notable contribution to literature and 
to California history. 

It is not necessary to follow the fate 
of an Carlos through the years of its 
decay under Mexican civil government 
rule. It is tragically similar to that of 
the other California missions. It is 
recorded that the :first stone of the new 
church waslaidonJuly7, 1793. Then 
followed the years of Governor Eche
andia and his successors, the dispersing 
of the Indians at San Carlos, the suffer
ings of the neophytes and the padres 
and :final confiscation of San Carlos by 
Governor Pio Pico in 1845. Fr. Engel
hardt says that poor Mission San Car
los had been so bled that there was 
nothing to auction off so that '' Father 
Serra's Mission did not suffer the dis
grace of having to come under the 
hammer' ' as did the other missions. 

MISSJO :r RETURNED TO CHURCH 

San Carlos was returned to the 
Catholic church by President James 
Buchanan on October 19, 1859. 

In 1852 the tiled roof fell in, the 
walls collapsed and grass anq weeds 
covered the floor of the old mission 
church. It was in ruins in 1868 when 
Fr. Angelo D. Cassanova was a p
poin ted to the parish of Monte;rey. He 
at once set about having the debris 
cleared and planned for the restoration 
of the mission. On July 3, 1882, with 
about 400 persons present, Fr. Cassa
nova had the tombs of Fr. Serra, Fr. 
Crespi, Fr. Lasuen and Fr. Juli~n 
Lopez opened to determine if the 
Father of the California Missions and 
his brother padres really slept there in 
the mission church as ancient records 
indicated. 

The priests were there in redwood 
coffins and all the coffins except that 
of Fr. Lasuen were excellently pre
served. 

In October, 1924, Monterey held a 
fiesta in honor of Fr. Serra the prin

(Continued on page 36) 
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Bridge Maintenance 

Practice On California 

Highway Syste~ 
(Continued from page 16) 

RIO HONDO BRIDGE 

A somewhat similar accident oc
curred at the bridge across the Rio 
Hondo on Anaheim-Telegraph Road, 

tate Route 166, in Los Angeles 
County. A truck and semi-trailer 
loaded with bulk oranges and towing 
a trailer also loaded with bulk oranges, 
was proceeding acros the structure 
when the trailer broke loose and struck 
the southeasterly end of the upstream 
truss in Span 4. This knocked out the 
endpost and resulted in failure of the 
tru s as shown in Photograph 6. 
Repairs similar to those described for 
the West Fork of the San Gabriel 
River were made; however, in this 
ca e, the lower chords were built of 
teel. The damaged piece was cut off, 
traightened and reinstalled by mak

ing a welded splice. 

SA T FELIPE CREEK BRIDGE 

The bridge across San Felipe Creek 
on State Route 198 between Julian and 
Kane Springs, was struck by a trailer 
·which damaged an intermediate post 
(U2-L2). The post was knocked out 
of its lower seat and the joint was 
raised about 6 inches due to absence of 
the compressive force normally fur
nished by such post, but the truss dio. 
not collapse, due probably to the ver
tical shear resistance offered by the top 
chords. The structure was under
pinned as shown on Photograph No. 7, 
the damaged post was replaced with a 
ound timber and the bridge was 

1·eturned to service, at nominal cost, 
in a rea~onably short time. 

Continued use of these old, light and 
outmoded bridges demands constant 
vigilance and ingenuity in keeping 
them safely in service until a program 
of reconstruction will permit their 
replacement. 

Due to progressive deterioration and 
general loss of strength of some mate
rials with time, it is generally expedi- , 
en t to make critical periodic reviews of 
all stress analyses in order to maintain 
a load rating which will be consistent 
with the known capacity and physical 

condition of the truss members and 
materials. It is only through close 
periodic :field inspection that such con
ditions can be properly determined 
and corrected and an engineering or
ganization equipped to do just such 
work is mandatory is proper checks 
along this line are to be realized. 

This article has covered only some 
of the more usual kinds of trouble 
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which are generally encountered in 
such timber truss bridges and has 
indicated several methods which have 
successfully been employed in han
cUing problems of this nature. 

One morning some university students 
brought a donkey into the lecture room. 

"Take your seats, gentlemen," said the pro
fessor. "I see there's one more of you this 
morning." 

[ Thirty-three ] 



Record Storm 

Hits District IX 
(Continued from page 25) 

ight of the highway and blocked traffic 
during each violent downpour. Dur
ing the la t storm 623 cars were 
counted a awaiting the ebbing of this 
torrent. The storm damage extended 
for 50 miles north of this point but 
traffic delay and total obliterations of 
the highway were only sporadic and 
not too unexpected as to locality. 

It wa nece ary to detour traffic 40 
mile easterly from Mojave to Cramer 
Junction and northerly through the 
old mining town of Johannesburg from 

unday noon until Wednesday morn
ing. ome venturesome and more im
patient wayfarers traversed the tor
tuous route through Trona to Wild 
Rose or Darwin before the shorter 
paved detour through Inyokern could 
be adequately cleared and signed. The 
hill above Inyokern remained im
passable and necessitated detouring 
via Inyokern until the following Sat
urday evening. Numerous short sec
tions were so narrowed as to permit 
only one lane traffic for as long as three 
weeks. 

LIGHT JJNG CAUSES HAVOC 

The storm struck over a weekend 
during vacation, deer and trout season, 
~nd was concentrated in the super
intendent's section where, due to man
power shortage, only 11 employees 
below the grade of foreman, were on 
the payroll. Telephone lines were 
repeatedly struck by lightning, thus 
presenting a startling display of burn
ing and exploding poles, but more 
prosaically interfering with calls for 
additional help. However, as fast as 
word of the debacle could be spread 
throughout the district, employees 
from top to bottom, almost without 
exception responded enthusiastically 
and persi. tently to rush equipment, 
labor and supplies to the scene of 
disaster. 

Inyokern naval authorities supplied 
and manned more and larger road
building equipment than the district 
could supply. The Marines from the 
Mojave Base transported State equip
ment and continued to furnish a much 
needed guard detail. 

All of these resulted in abetting the 
resumption of traffic on our main line 
as expeditiously as was possible, al-

[Thirty-four] 

C. H. Purcell 1s 

Again Honored 

By Profession 

RECIPIENT in 1944 of the highly 
prized George S. Bartlett award 
for outstanding contributions to 

highway progress, C.H. Purcell, Direc
tor of Public Works, has had another 
high honor conferred upon him by the 
American Society of Civil Engineers in 
recognition of his outstanding profes
sional accomplishments by election as 
honorary member of the society. 

The award of honorary member will 
be made to Mr. Purcell at the Society's 
annual meeting January 14th and 15th 
in ew York. 

Mr. Purcell has been a member of the 
society since 1916 and has been affili-
ated with the Sacramento section since 
1928. 

Prior to coming to Sacramento he 
was District Engineer for the Public 
Roads Administration in Portland, 
Oregon. The district included the 

' States of Oregon, Washington, Idaho, 
Montana and the Territory of Alaska. 

Mr. Purcell came to California as 
State Highway Engineer in 1928. 
After 15 years of service as State High
way Engineer he became Director of 
Public Works on January 5, 1943. 

In addition to his many duties as 
State Highway Engineer, he became 
chief engineer in 1933 of the $75,-
000,000 San Francisco-Oakland Bay 
Bridge. In 1941 the President of the 
United States appointed him a member 
of the Interregional Highway Com
mittee. 

Mr. Pmcell served as president of 
the American Association of State 
Highway Officials in 1938. He holds 
honorary degrees of Doctor of Laws 
from the University of California and 
Doctor of Engineering from the Uni
versity of Nebraska. 

A lawyer asked a prospective juror: 
"Who influences you the most-the wit

nesses, the judge or the lawyers?" 
And the prospect replied. 
"I ain't influenced by anything said by the 

witnesses, the judge or the lawyers. I just 
look at the prisoner and say to myself: 'If he 
ain't done anything wrong, why is he here?' 
and I vote 'em all guilty." 

though the restoration of pavement, 
roadbed and roadsides to their former 
condition and the construction of more 
adequate protection will undoubtedly 
necessitate several months. 

California Highway Problem 

Is of First Priority, . 

Governor Says 
(Continued from page 31) 

cities can not pay entirely for free
ways; the State has got to step in and 
do something about it. The question 
is : How are we going to finance such 
programs~ We can not finance them 
from the General Fund. There just 
isn't enough money coming in. We 
can not finance them from the present 
funds that are coming into the High
way Department; everybody knows 
that. 

'' So, the thing· we have to do is find 
a way to finance the programs and 
then go about financing them. I think 
this can be done. I think the people 
of the State in every walk of life are 
sufficiently interested in getting high
ways to reconcile their di:ff erences 
and agree upon a way of financing. 
This is the first step and the principal 
obstacle. If we can get over that 
hurdle we can solve the other prob
lems, and I know that you gentlemen 
with the facilities that are available 
to you in the State, and with the 
appropriation-you have, can do it in a 
comparatively short time. I urge you 
above all thing·s to make as much 
speed as is possible under the circum
stances.'' 

Water Problem 1n 
Expert Hands 

( Continued from page 23) 

points of those who are interested 
in the use of water and its by-prod
ucts, and also the thinking of those 
who have vision for the future of our 
State and its ultimate development 
through the utilization of water. 

"I know of no better way to get a 
birdJ's-eye view of thinking in regard 
to water resources in California than 
to invite all who are concerned to 
come to the capital of our State and 
express themselve-s on the subject, 
and endeavor to reconcile their views 
with those who may be seeking the 
same ultimate objective but who, 
because of their own special prob
lems, may differ in approach. 

WATER CONFERENCE 

"I believe we should have a water 
conference at Sacramento at the 

(Continued on page 36) 
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California State Highway System, Its Needs, Problems, and Outlook 

axle load of loaded trucks jumped 
from 6,600 pounds in 1936 to 12,000 
pounds in 1944, an 81.1 per cent 
increase. 

The improvements in construction 
standards, namely: wider lanes; mul
tiple lanes; divided highways; thicker 
pavements; heavier bases to carry the 
increased pavements and loads; im
proved alignment and grades, with 
more sight distance at both horizontal 
and vertical curves ; together with the 
decided rise in cost of materials and 
labor have all materially increased 
highway construction costs. 

COST OF CONSTRUCTION UP 

In years gone by,. State highway 
construction was almost entirely 
limited to rural locations. Now a very 
large portion is located in urban areas, 
much of it through congested portions 
of cities. These changes in locale also 
have greatly increased costs of con
struction, particularly in the phase of 
right of way acquisition, and, in free
way development, the added expense 
of structures necessary for elimina
tion of cross traffic. 

T'wenty-:five years ago an accept
able highway following the general 
contour of the countryside could be 
graded and surfaced at a cost of $30,-
000 per mile. Fifteen years ago, 
excellent two-lane highways built to 
vastly improved line and grade, were 
placed at construction costs of $60,-
000 a mile. Simple four-lane divided 
highways coming into use seven or 
eight years ago ran the costs up to 
$100,000 per mile and more. Today, 
freeway construction through con
gested metropolitan areas, with high 
right of way costs, multiple lanes and 
complicated structures, may run a 
million dollars or more per mile. 

MEETING PROBLEMS 

The problems Qf State highway 
administration do not diminish as the 
years and demands of traffic progress. 

Undoubtedly there has arisen in 
your minds the question of what is 
the State of California doing to meet 
these multiplied problems of motor 
transport. 

Three years ago, when it became 
apparent that highway construction 
operations would be drastically cur
tailed during the war and that the 
Division of Highways program of 
progressive State highway develop
ment would be suspended during the 

( Continued from page 2) 

emergency, plans were laid for the 
resumption of State highway develop
ment at the earliest possible time. 1 
Funds on hand and revenues antici
pated from existing sources were 
appraised and it was determined that 
with the money in sight at that time a 
postwar highway .construction pro
gram totaling $80,000,000 could be 
undertaken. Such a program was 
selected and approved by the Califor
nia Highway Commission. It com
prised projects which had been budg
eted but which were deferred because 
of the war; ·of projects which had been 
programmed and for which plans and 
specifications were well advanced; of 
projects which were indicated as essen
tial for traffic; and of critical bridges. 

POSTWAR APPROPRIATION 

As of vital assistance in formulat
ing this program, the 1943 Legislature, 
at the instance of Governor Warren, 
appropriated a sum of $12,000,000 for 
preparation of plans and specifica
tions and for the acquisition of rights 
of way. 

During the war, personnel of the 
Division of Highways was drained by 
military leaves and losses to war indus
try, particularly from the younger 
men on the engineering staff. At the. 
same time, even though Federal 
restrictions practically limited State 
highway activity to maintenance and 
repair, .the Division .of Highways at 
the request of the Public Roads 
Administration, the Army and the 
Navy undertook the planning and con
struction of access road projects to 
military, naval and industrial estab
lishments totaling $30,000,000 and for 
the U. S. Air Force construction of 
flight strips amounting to more than 
$2,000,000. 

This was an undertaking which 
nearly equaled normal prewar State 
highway construction programs. How
ever, so that preparation of the post
war program would not lag, all mem
bers of the organization not required 
for State highway and access road 
projects were assigned to survey par
ties and drafting tables in the prepara
tion of postwar plans, specifications 
and estimates and to work in connec
tion with the acquisition. of right of 
way. 

CONGRESSIONAL ACTION 

Preparation of the program prog
ressed a1:1,d with time it became appar-
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ent that the revenue which would be 
available was not static but progres
sive. Congress considered, debated 
and passed in 1944 a $1,500,000,000 
Postwar Federal A.id Program-$500,-
000,000 for each of three postwar 
years, which to California means 
yearly apportionments of $17,000,000 
for rural and urban Federal aid routes 
and $5,000,000 for Federal aid second
ary or feeder roads. Wartime reve- • 
nues from the gasoline tax did not 
drop quite as low as had been expected 
and the "come back" since V-E and 
V-J days has been rapid. 

The net result from this fluid condi
tion of expected available revenues 
makes it now appear that from all 
sources of State highway revenue: 
gasoline tax, motor vehicle registra
tion, regular Federal aid and urban 
Federal aid will be provided a total of 
about $145,000,000 for constru0tion 
during this and the next three fl.seal 
years. 

As stated, the condition is fluid. In 
preparing this latest estimate of $145,-
000,000, the July and October appor
tionments of gas tax revenue were 
given projected consideration. The 
full effect of the end of gasoline ration
ing, however, was not completely mani
fest in the October apportionment, but 
it is expected that the January, 1946, 
apportionment will provide a firmer · 
base for projected estimates of reve
nue. 

GAS TAX ,COLLECTIONS CONFUSE 

In this connection, may I call atten
tion to- the fact · that newspape¾ 
releases on receipts from gas tax col
lections may be misinterpreted, as the 
:figures given are usually the total col
lections and by the time the State Con
troller actually apportions the funds 
to the Division of Highways, the coun
ties and the cities, a shrinkage of some 
10 per cent in refunds and collection 
expense normally occurs. 

This Postwar State Highway Pro
gram for the coming four years will 
not, of course, completely solve the 
transportation problems on the sys
tem, but the $145,000,000 will make 
more than an appreciable start in cor
rection of those critical deficiencies 
which it is estimated will require $695,-
000,000 in construction and recon
struction. 

The California High way Commis
sion has adopted a flexible program 
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wbich may be expanded by addition of 
critical projects as additional funds 
become available. For the first post
war year, the commission approved an 
initial partial program totaling $40,-
000,000 in construction cost. 

POSTWAR PROGRAM PROGRESSES 

Progress on this program is well 
advanced. On September 28th, Con
gress passed its concurrent resolution 
authorizing the Public Roads Admin
istration to enter into agreements with 
the State for postwar construction and 
on October 29th the Public Roads 
Administration approved California's 
Federal Aid Program and portions of 
the Federal Aid Urban Program. 
Immediately thereafter, the Division 
of Highways, on November 9th, pub
iished the first call for bids on con
struction of postwar projects. During 
the past three weeks advertisements 
have been published by the State High
way Engineer for 23 projects totaling 
estimated costs of approximately $11,-
000,000. Bids on the first of these 
were opened in Sacramento November 
28th and others are being opened here 
in Los Angeles today. 

It is planned to continue placing the 

OtlL IF01a 1lllf 
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(Continued from page 32) 

cipal event of which was the unveiling 
of the Serra sarcophagus at Carmel 
on Sunday, October 12th. The sar
cophagus stands in the adobe chapel 
to the left of the entrance of the church, 
which, largely through the efforts of 
Fr. Raymond Mestres has been re
stored and made a fitting place for the 
tomb of Fr. Serra. It is a panel work 
depicting the history of California and 
presents Fr. Serra, Fr. Crespi, Fr. 
Lasuen and Fr. Lopez. It is by the 
artist, J. J. Mora. 
. Mission Trail motorists coming 

either from the south or north will 
leave U. S. 101, El Camino Real, at 
Salinas and turn west over State 
Route 117 to Del Monte and Mon
terey, 18 miles, thence southwest 4 
miles to Carmel. Or coming from the 
north to Santa Cruz the route is over 
No. 56 to Watsonville, Castroville and 
Monterey to Carmel. 

Mission visitors from the San Joa
quin Valley will turn west at either 
Chowchilla or Califa and follow Route 
32 west to Gilroy, thence to Watson-

[Thirty-six] 

postwar State highway projects under 
construction at a projected rate of 
approximately $2,000,000 per week 
until the entire initial program is in 
the hands of the construction industry. 
For the second and third postwar 
years, advertising for bids will keep 
pace with each year's $17,000,000 Fed
eral aid apportionment as it becomes 
available on July 1, 1946, and July 1, 
1947. 

FREEWAY DEVELOPMENT 

Included in the initial $40,000,000 
program is development of the Bay 
Shore and East Shore Freeways in the 
San Francisco Bay area; the Holly
wood and Santa Ana Freeways in Los 
Angeles, the Balboa Freeway in San 
Diego; portion of the four-lane 
divided arterial between Sacramento 
and San Francisco; sections of main 
highway construction in the San Joa
quin and Sacramento Valleys; parts 
of the coastal arterials north of San 
Francisco, between Los Angeles and 
San Francisco and between Los 
Angeles and San Diego ; as well as 
work on other inland arteries. In 
addition will be included replacement 
of many bridges throughout the sys
tem. 

ville and south over Route 56 to 
Monterey and C'armel. 

Next-Mission Santa Cruz and Mis
sion Santa Clara. 

Water Problem 1n 

Expert Hands 
(Continued from page 34) 

earliest convenient date in order that 
all of us who are charged with 
responsibility in this field will have 
the ·views of those directly affected 
by our findings and policies. 

"In making my appointments to 
this board I can assure you I kept in 
mind what I sincerely believed was 
the intent of the Legislature, that men 
possessed of special training and ex
perience be selected. I believe that 
each of you brings to this board 
understanding and ability which will 
enable you to re:rider your State 
exceptional service. Big as the prob
lem before you may seem, it is not 
too big for men to solve in a State 
which is willing to seek the solution. 
All of us have confidence in our State 
and I know that through your service 
on this board you will both add to, 
and speed, the fulfillment of the 
visions for the future which all of 
us hold." 

Besides the State Highway Pro
gram, the early postwar years will see 
the well-rounded $25,000,000 program 
of county road improvement financed 
with the $15,000,000 in Federal funds 
apportioned to California for Federal 
Aid Secondary roads and the $12,000,-
000 appropriated by the last Legisla
ture for the use of the counties in 
matching the Federal aid secondary 
funds. The State enactment provid
ing these matching dollars stipulated 
that 87½ per cent of the Federal appor
tionment be used for improvement to 
county roads. 

In closing, may I emphasize the 
inadequacies of the State highway 
system today and the fact that with a 
wartime increase in population of 2,-
000,000 and further large increases 
expected from returning men who will 
want to settle in California, the motor 
transport problems of the State will 
multiply as never before. 

If California highways are to func
tion in furnishing adequate service to 
present and future traffic immediate 
provision must be made for :financing 
a program of $695,000,000 for the cor
rection of critical deficiencies on the 
State Highway System. 

Richard S. Badger 

Retires After 31 
Years of Service 

Bringing to a close 31 years of serv
ice with the Division of Highways, the 
last 15 of which he was Construction 
Engineer for District VI, Richard S. 
(Dick) Badger retired on October 
31st, Jast. 

Mr. Badger was born October 21, 
1882, at White Sulphur Springs, Mon
tana. He received his B.S. in Civil 
Engineering· at University of Califor
nia, Berkeley in 1906. 

In February, 1912, he joined the 
Division of Highways under J. B. 
Woodson, first Division Engineer in 
District VI. 

In 1913 he started with the first 
construction operations in Merced 
County as Assistant to Resident Engi
neer Dan Chamberlin, later to become 
Assistant Division Engineer. He met 
and married Miss Jean Hohenshell, in 
July, 1916. 

Later Mr. Badger worked at head
quarters in the Maintenance Engi
neer's office, then to District V for 
early preliminary surveys on the 
Prunedale Cut-off. 
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State of California 
EARL W P\RREN, Governor 

Department of Public Works 
Headquarters: Public Works Building, Twelfth and N Streets, Sacramento 

CHARLES . H. PURCELL, Director oF Public Works 
A. H. HENDERSON, Assistant Director 

HIGHWAY COMMISSION 

C. H. PURCELL, Chairman 
HARRISON R. BAKER, Pasadena 

HOMER P. BROWN, Placerville 
JAMES GUTHRIE, San Bernardino 

F. WALTER SANDELIN, Ukiah 
C. ARNHOLT SMITH, San Diego 
CHESTER H. W .A.RLOW, Fresno 

DIVISION OF HIGHWAYS 

GEO. T. M.oCOY, State Highway Engineer 
FRED J. GRUMM, Assistant State Highway Engineer 

J. G. STANDLEY, Principal Assistant Engineer 
RICHARD H. WILSON, Office Engineer 

T. El STANT.ON, Materials and Research Engineer 
R. M. GILLIS, Construction Engineer 
T. H. DENNIS, Maintenance Engineer 
F. W. P.A.NHORST, Bridge Engineer 

T". V. CAMPBELL, Engineer of City and Cooperative Projects 
R.H. STALNAKER, Equipment Engineer 

J. W. VICKREY, Traffic Engineer 
E. R. HIGGINS, Comptroller 

FRANK C. BALFOUR, Chief Right of Way .A.gent 

DISTRICT ENGINEERS 

.A.. M. N .A.SH, District I, Eureka 
F. W. HASELWOOD, District II, Redding 

CHARLES H. WHITMORE, District III, Marysville 
JNO. H. SKEGGS, District IV, San Francisco 

L. H. GIBSON, District V, San Luis Obispo 
E.T. SCOTT, District VI, Fresno . 

S. V. OORTELYOU, District VII, Los Angeles 
E. Q. SULLIVAN, District VIII, San Bernardino 

S. W. LOWD'EN (Acting), District IX, Bishop 
PAUL 0. HARDING, District X, Stockton 
E. E. W .A.LL.A.CE, District XI, San Diego 

HOW ARD 0. WOOD, Acting Bridge Engineer, San Francisco
Oakland Bay, Oarquinez, and Antioch Bridges 
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DIVISION OF WATER RESOURCES 

EDW .A.RD HY.A.TT, State Engineer, Chief of Division 
.A.. D. EDMONSTON, Deputy State Engineer 

GORDON ZANDER, Water Rights 
G. H. JONES, Flood Control and Reclamation 

W. H. HOLMES, Supervision of Dams 
SPENCER BURROUGHS, Attorney 

H. SEAR.A.NOKE, Acting Administrative Assistant 

DIVISION OF ARCHITECTURE 

ANSON BOYD, State Architect 
W. K. DANIELS, Assistant State Architect, Administrative 
P. T. PO.A.GE, Assistant State Architect, Design and Planning 

HEADQUARTERS 

H. W. DEHAVEN, Supervising Architectural Draftsman 
D. C. WILLETT, Supervising Structural Engineer, 

School Buildings 
CARLETON PIERSON, Supervising Specification Writer 
FRANK A. JOHNSON, Supervising Structural Engineer, 

State Buildings 
W. H. ROCKINGHAM, Principal Mechanical and Electrical 

Engineer 
W .A.DE HALSTEAD, Associate Estimator of Building Construction 

DIVISION OF CONTRACTS AND RIGHTS OF W PiY 
(LEGAL) 

0. 0. CARLETON, Chief 
FRANK B. DURKEE, Attorney 
C. R. MONTGOMERY, Attorney 
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