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The State Highway Engineer will
control engineering service operations
within a region during a "state of ex
treme emergency," through direction
of the appropriate district highway en
gineer whose forces will be reinforced
by the available personnel from the
Divisions of Architecture and Water
Resources, in cooperation with the
regional coordinator.
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Part Public Works Dep.t:NT~1 ~nu.EBE
Will Play If Emergency Arises ... ,

JAN 3 1B52
By RODNEY c. RICHARDSON, Assistant to Public Works DirectE18 Ii( A R~

El\lPLOYEES of the Department of
Public Works are "Shock Troops" of
civil defense and disaster relief in Cali
fornia.

The State Civil Defense and Disaster
Relief Plan, developed under the direc-
tion of W. M. Robertson, Major Gen
eral, U. S. A. (Ret.), is advisory in
character to political subdivisions be
low the state level, in recognition of
their autonomy. It is realized, however,
that an attack by enemy forces would
undoubtedly cause a condition that
would require augmentation of local
relief forces, and trained engineers
will be one of the most important
single categories of manpower needed
for effective assistance. For that reason,
as well as certain other obvious con
clusions, the Department of Public
Works has been assigned the responsi
bility for providing the staff for the
Engineering Service Division of the
Office of Civil Defense.

The Chief of Engineering Service
in the Office of Civil Defense is Dwight
F. Johns, Brigadier General, U. S. A.
(Ret.), formerly of the Corps of Engi
neers, and who is familiar with our
department, through his World War
II assignment at San Francisco. In case
of a "state of extreme emergency" his
headquarters staff will be composed of
top-flight engineers from each of the
three operating divisions - namely,
Architecture, Highways, and Water
Resources.

The Office of Civil Defense has set
up 10 regions, each of which is headed
by a regional coordinator, and, with
the exception of the area surrounding
Sacramento, these regions roughly cor
respond to the highway districts in
the State. In the case of Sacramento,
that particular civil defense region in
cludes Highway Districts III and X.

For the actual operations of Engi
neering Service, the District Engineer
of the Division of Highways, as listed
below, will be the chief for the respec
tive civil defense region:

Civi De~ense



r Its Experimental Field Use in

o`vN ere u e I Bituminous Plant-mix Surfacing

By ERNEST ZUBE, Senior Materials and Research Engineer

DuxrnTe the past few years the use of rubber in one form or another as an
admixture to bituminous surfacing has
been advocated by the rubber indus-
tries. Adding rubber either in re-
claimed powdered form or crude
natural rubber to asphalt pavement is
not a recent development. Just prior to
the second world war, experimental
test sections containing rubber were
placed in the East Indies and some
European countries, and reportedly are
still in good condition.

The advantages claimed for rubber-
bituminous mixtures are:

1. Improved stability due to lower
temperature susceptibility.

2. Better sealing quality, thereby
preventing water from seeping
through the surface mixture.

3. Reduction in maintenance ex-
panse, and

4. Better nonskid properties.

During 1949 and 1950, experimental
rubber-bituminous mixtures were
placed in various states, such as Vir-
ginia, Ohio, Texas, Massachusetts,
Minnesota, California and others.
This article covers the installation of

the California experimental section
which consists of plant-mixed surfac-
ing to which was added reclaimed
powdered rubber. The section is lo-
cated in Highway District III on Road
III-Pla-37-A, U. S. Route 40 and is part
of the new four-lane highway between
Auburn and Applegate constructed
during 1950 under Contract 51-3TC4.

Auburn-Applegate Project ?

The test section is confined to the
outer eastbound lane only and extends
from Station 200-x--50 to Station 230+
11, or a distance of 2,961 feet. Ap-
proximately one-half of this distance
is on a 1.8 percent grade and the other
one-half on a 5.9 percent grade'. The
outer lane, especially on the steeper
grade, will be subjected to rather
heavy truck traffic and it was felt that
the advantages from the addition of
the rubber, if any, should be more

EXPERIMENTAL RUBBER PAVEMENT

230+11

O

} 
224+55

EVC

BVC

W
J

O

a
207+00

0
w

'ZO~+cJo

EVC

,~° . BVC
o~

~ Fig
easily discernible in the heavily trav-
eled lane. Small identification markers
are placed along the right of way to
indicate the limits of the experimental
section (See Photo 10).
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It was planned to add approximately

5 percent and 7 percent of rubber by

weight of the asphalt to the plant-mix.
Therefore, the length of the section

was divided into three portions, the

2 California ►-ligh~^'pys



two .ends to contain about 7 percent
of rubber and the middle portion 5
percent:-;This arrangement permitted
the placing- of both mixtures on the
flat grade as well as on the steep grade.
The accompanying ,drawing, Fig. Y,
illustrates the layout:

Constraeeteon

The plant-mix surfacing conformed
to Section 28 of the Standard Specifi-
cations, three-fourth-inch maximum
size aggregate, with 150-200 penetra-
tion paving asphalt as the bituminous
binder. The aggregate consisted of
Bear River crushed gravel and the
asphalt was obtained from the Five C
Refining Company. The regular plant-
mix surfacing contained an asphalt
content of 4.1 percent but an addi-
tional 0.1 percent of asphalt was added
for the asphalt-rubber mixture to take
care of the absorptiveness of the pow-

dered rubber. The structural section
consisted of a two-inch thick surface
course placed with a Barber Greene

finishing machine on a two-inch blade

spread leveling course. The rubber
was added to the surface course only.
The base was cement treated with 3
percent of Portland cement.
The powdered reclairned rubber in

the amount of one ton was furnished
to the State free of charge by one of
the leading rubber companies and was
delivered to the. job in sacks weighing
about 115 pounds each.
A grading analysis of the rubber

was as follows:
No. 4 sieve 100% passing
No. 8 sieve 99% passing
No. 16 sieve _____________________ 99% passing
No. 30 sieve 69% passing
No. 50 sieve 17% passing
No. 100 sieve _______________________________ 2% passing
No. 200 sieve 1 %passing
No. 270 sieve 1 %passing

~a~g~~e used

A batch consisted of 4,000 pounds
dry aggregate and 168 pounds of as-

phalt. As the rubber vas to be only 5

p°rcent to 7 percent by weight of the

aspl~al_t, the amount added per batch

u~as 8.40 pounds and 11.76 pounds, re-

spectively. Due to the vibrations of

the plant, it was not practical to weigh
out such small quantities. Therefore,
a calibrated container was used and
the proper amount of rubber was
added by volume measurement.

The rubber was added to the dry
mix by means of an improvised chute
from a platform constructed above
the plant operator. The charge was
then mixed dry in the pugmill for a
period of approximately 20 seconds
to thoroughly distri~-,.te the small
amount of rubber. ~C'he asphalt was
then added and mixing continued for
a period of 35 seconds.

The total tonnage of asphalt-rubber
mixture ~~as 436.95 tons. Based on
2,000 pounds of powdered rubber
furnished, a recalculation showed that
actually only about 6.6 percent of
rubber vas used for the intended 7
percent portion and 4.8 percent for
the intended 5 percent portion.

Conventional Spread

The mix was hauled in trucks from
the plant site to the job and spread

PHOTO 2—General view of plant (rubber added of fop platform). PHOTO 3—Experimental section on right after rolling (leveling course at left). PHOTO 4—Placing
surface wish Barber-Greene. PHOTO 5—Close-up of bituminous surface with rubber added. (Pictures taken August 27, 1950.)
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PHOTO 6—Close-up of surface, 6.6%rubber added. PHOTO 7—Close-up of surface, 4.8% rubber added. PHOTO 8—Plant-mix wifh rubber, right; plant-mix wifhout

rubber, left. PHOTO 9—Plant-mix with rubber, foreground; plant-mix without ribber, background. (Pictures taken February 14, 1951.)

with a Barber Greene finishing ma-

chine in the conventional manner. The

materials were mixed at a plant tem-

perature of about 300 degrees F. and

Test SIC Dist. Location
No. No. No.

1667A-4160778
Ld. #6. 229-I-50

Outs. E. B. Lane

1668A-4162780
Ld. x`25. 221 ~-

Outs. f. B. Lane

1669A-4161779
Ld. #46. 221-~06

Outs. E. B. Lan¢

1670A-4163781
Ld. x`70. 202 -18

Outs. E. B. Lane

1671A-4164782
Ld. X98. 198+80

Outs. E. B. Lane

Above surface mixes placed on August 21, 1950.

Average of rubber mixtures

Average of regular surface mixtures entire job

0

spread on the road at an average

temperature of 250 degrees F. No

noticeable differences between the mix

containing rubber and the portion

TABLE 1—EXPERIMENTAL RUBBER SEfTION

Test results

containing no rubber ̀vere observed

during spreading or compaction op-

erations. Tests made in the laboratory

on four samples of the rubber mixture,

Percent
Rubber Percent Per- 

Remarks
added get by cent Stabo Cohes. Swell MVS MVS

Extr. 200 
140 stab. moist

Placing Temp.
6.64.0440175.002250°F.

Placing Temp.

4.84.2542263.000240°F.

Placing T¢mp.

4.84.1442290.001270.4260°F.

Placing Temp.

6.64.1438225.000300.4260°F.

Placing Temp.

0.04.1338116.003270.3245°F.

4.1 4 .25 40 .5 238 28 •5

3.7 3.7 39 183 27 0.3

California Highways



PHOTO IO-Small markers at shoulders identify experimental sec/ion. PHOTO II-General view of experi
mental section looking east. PHOTO 12-Plant-mix with rubber, right; plant-mix without rubber, left.

(Pictures taken February 14, 1951.)

when compared with those of the reg
ular routine field samples from this
job, showed no noticeable differences

. in test results except there appears to
be some tendency towards higher co
hesion results with the rubber mixture.

A table showing test results of sam
ples representing the rubber mixture
is attached.

Cost Comparison

The cost of placing the experi
mental section, exclusive of the rub
ber, was $2,365 or

$2.365
--- = $5.42 per ton of asphalt-rubber mix
437 tons

The cost of an equivalent section of
regular plant-mix surfacing based on
bid prices would have been-

Aggregate ........419 tons at $2.62 = $1,098
Aspha It 18 tons at 20.00 = 360

$1,458
or-

$1,458
-- = $3.34 per ton of regular mix.
437 tons

Net cost of experiment
$2,365

-1,458

$907
or

$907
-- = $2.09 extra cost per ton of asphalt·
437 tons rubber mix. (Rubber furnished

free) or 62 percent increase
over regular mix.

Unfavorable Comparison

The above cost comparison is ob
viously unfavorable to the rubber
mixture. In this cost is included the
erection of a platform for adding the
rubber, additional dry mixing time,
standby time for trucks, etc. The in
crease in price per ton for the rubber
mixture cannot be considered a crite
rion had the surface mixture for the en
tire job been set up as a rubber-asphalt
mixture. If this had been the case, the
powdered rubber would have been
added to the asphalt at the refinery and
the additional cost would have been
the cost of the rubber plus the time re
quired to mix the rubber with the
asphalt.

Although the powdered rubber for
this experimental section was furnished

and Public Works

free of charge, the cost per pound in
the summer of 1950 was approximately

15 cents for reclaimed rubber and 45
to 50 cents for natural rubber. Assum-

5



Detroit Experiments With Rubber Paving
ing an average plant-mix surfacing re
quiring about 4.5 percent of asphalt
and adding 5 percent rubber (by
weight of the asphalt), the estimated
cost of the rubber per ton of plant-mix
would be:

Regular plant-mix-per mile approx... $7,370
Plant-mix-5 percent reclaimed

rubber added-per mile approx.. $8,402
(estimated)

Plant-mix 5 percent natural
rubber added-per mile approx..... $t0,392

(estimated)
It is too early to predict whether the

beneficial effects de.rived from this treat
ment will be sufficie.nt to warrant the in
creased cost of the surfacing. However,
based on reported experience elsewhere,
it seems doubtful that the extra cost of
adding rubber can be justified.

Reclaimed Rubber

As previously mentioned, the rubber
used in the test section consisted of
powdered reclaimed rubber such as
may be obtained from ground up auto
mobile tires or similar rubber crumbs.
The type of rubber currently advo
cated by the Rubber Bureau is natural
plantation rubber. It is therefore evi
dent that the ultimate service record
of the test section cannot be taken to
indicate virtues of the natural rubber.

The experimental section was placed
August 21, 1950. The pavement was
subjected to some intermittent traffic
during construction and was opened to
traffic in October, 1950. Profilograph
records of the experimental rubber
treated section and also of the adjacent
pavement which had no rubber added
to the mix were obtained on November
29,1950. There was no discernible dif
ference in roughness or riding qualities
between these sections.

Skid Resistance

Skid resistance measurements of the
rubber-treated section and adjacent un
treated sections were made in April and
August, 1951, by Professor R. A.
Moyer of the Traffic Institute of the
University of California. On the dry
pavement there was no measurable dif
ference in the coefficient of friction
on any of the sections. On the wet
pavement the rubber-treated section
showed slightly higher coefficients of
friction. (See Figure 13). This con
firms results obtained on similar sec
tions in other states.

. . . Continued on page 58
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COOPERATING with the Asphalt Divi
sion of the Detroit Public Works De
partment, the Firestone Tire and
Rubber Company installed three test
sections of Rub-R-Road on Bagley
Avenue from First to Fourth Streets
in the City of Detroit, Michigan.

Delegates and engineers attending
the fifty-seventh annual Public Works
Congress in Detroit at the time were
among the most interested spectators.

Each of the three test sections con
sisted of 60 tons of rubberized paving

mixture, with one section utilizing
GR-S rubber, another section, natural
rubber, and the third section, processed
rubber.

In the above photograph, Detroit
public works officials and Firestone
representatives observe the installation
of the rubber road. They are, left to
right: Jan Schmedd!ng, Superintend_
ent, Street ConstrUctiOn, Detroit; H. V.
Carlson, Rubber Roads Engineer, Fire
stone; Charle~ L. Shattuck, Manager,
Detroit Pubhc W?rks Department,
and J. R. Moore, FIrestone Engineer
ing Department.

California Highways



TraFFic Engineering in the State of CaliFornia

By J. C. YOUNG, Traffic Engineer, California Division of Highways

HISTORY

hAFFIC ENGI~EERING, as such, was
first formally recognized in the Cali
fornia Division of Highways with the
appointment of a safety engineer and
organization of a Safety Department
in March of 1938. Certain work now
done by traffic engineers, such as traf
fic counting, signing, striping, and
some accident analysis had previously
been performed by the Maintenance
Department, some\vhat as a sideline
to their regular maintenance work. The
chief purpose of the organization of
the Safety Department was study of
the accident problem on the State
Highway System, and coordination of
all activities within the division to im
prove traffic conditions and promote
safety.

In July of 1939, the fledgling Safety
Department officially took over con
trol of all accident and traffic data, in
cluding all traffic counts, traffic con
trol devices-such as signs, signals and
traffic stripes-employee safety work,
and review of traffic and safety fea
tures in design. At that time the Head
quarters Safety Department consisted
of six engineers and five clerical em
ployees, with an ultimate organization
chart calling for two additional engi
neers and six more on the clerical staff.

Beginning of Department

The district offices, of which there
are 11 throughout the State, at that
time had no separate traffic sections,
and the organization plans included full
time personnel on traffic work in only
the two metropolitan districts; namely,
San Francisco and Los Angeles. Pos
sible assignment of one man full-time
on traffic work was suggested for two
of the next larger districts, with traf
fic engineering to be handled as a part
time job for one man in each of the
other seven district~. In other words,
in 1939 it appeared that the state-wide
traffic organization would not exceed
30 persons.

and Public Works

Increase in Traffic Volumes

A number of subsequent events,
most important of which was of
course the tremendous increase in traf
fic volumes, made it necessary to grad
ually expand the Traffic Engineering
Section. The State Legislature in 1941
enacted legislation which gave the
Division of Highways rather broad
authority with regard to speed zoning
on state highways. Again in 1947 addi
tional legislation greatly expanded this
authority with regard to speed zoning.
In 1942 the title of the Safety Engi
neer was changed to Traffic and
Safety Engineer, and in 1944 the
"Safety Department" was renamed the
Traffic Department. In that same year
the preparation of the highway con
struction budget was placed under the
jurisdiction of the Traffic and Safety
Engineer, and the Highway Planning
Survey was also made a part of the
traffic department.

In 1947 legislation was passed which
provided funds for a considerably aug
mented highway construction pro
gram, and in order to carryon this
pr\lgram a major reorganization of the
entire Division of Highways was nec
essary. The organization, as developed
in 1947, has remained essentially the
same up to the present time, and is as
described below under "Present Or
ganization."

Present Organization

The Division of Highways, as pres
ently organized, consists of seven
major sections under the State High
way Engineer. Each major section is
under the direct supervision of an As
sistant State Highway Engineer, or
equivalent. The major subdivisions
are: Public Relations and Personnel,
Operations, Administration, Planning,
Bridges, Right of Way, and Account
ing. Within each of these major sub
divisions there are several separate de
partments. The Traffic Department is
in the Planning Section, along with Ad
vance Planning, Design, Budgets, and

Highway Planning Survey. The vari
ous department heads within the sev
eral major subsections carry equal
responsibility and authority. For in
stance, Traffic, Design, Maintenance,
Construction and several others are
separate departments at the same level
of authority.

Actual functions within the Traffic
Department itself are best shown on
the accompanying organization chart
for Headquarters Traffic Department.
As previously mentioned, there are 11
districts in the State, each headed by a
district engineer, and at the pres~nt
time there is a traffic engineer and a
traffic organization in each district.
District traffic organizations vary from
one or two men in the small outlying
rural districts to 35 men in the metro
politan districts. Total district traffic
personnel throughout the State now
numbers approximately 125 with a
Headquarters personnel of 30, for a
total of 155 persons now engaged in
traffic work.

Annual Budget

The budget for traffic engineering
amounts to approximately $400,000 a
year, and in addition engineering work
totaling about $500,000 a year is per
formed by "Traffic Department" per
sonnel for other departments and hence
charged against other budget accounts.
The annual construction budget for
traffic improvements initiated and de
signed by the Traffic Department,
chiefly channelization, signalization
and illumination of intersections,
amounts to approximately $1,800,000.
The annual cost of signing, including
new signs and maintenance and re
placement of existing signs, is approxi
mately $375,000.

Although the organization chart re
produced herewith is for Headquarters
Traffic Department, most of the func
tions shown thereon are also performed
at district level. The major exceptions
are Traffic Research and Geometric

7



Standards. Most traffic research studies

are supervised by Headquarters per-
sonnel, in many cases with the cooper-
ation of district forces. Development
of geometric standards for use in de-
sign on a state-wide basis is necessarily
a Headquarters function, and little of
this type of work is done in the dis-
tricts.

Generally speaking, Headquarters
acts as a review and advisory body,
while actual initiation of traffic im-
provement projects and their design is
done at the district level. For instance,
placing of signs is actually performed
by the District A~Iaintenance Depart-
ment, but the requisition for the sign
is initiated by the District Traffic Engi-
neer, and reviewed and approved by
Headquarters Traffic Department. In
the discussion of Trafi-,ic Department
activities which follows, it should be
borne in mind that where mention is
made of review by Headquarters Of-
fice, the subject matter which is re-
viewed has been prepared by the
District Traffic Department.

Present Activities

Many of the duties of any traffic
department fall under the heading of
routine chores, although special prob-
lems may be involved in many cases.
Some of the items in California which
might be classed as routine, in that
they are continuing functions, are
signing, striping, establishment of
speed zo~ies, annual and monthly traf-
fic counts, parking restrictions, proj-
ect reports, study of points of recur-
ring accidents and intersection design,
either with or without signals and
illumination.

Maintenance of all highway facil-
ities, including traffic control devices,
is performed by the Maintenance De-
partment.

Speed Zoning ,

Speed zoning in California requires
a traffic engineering study at each pro-
posed zone. Twenty-five mile limit
business and residence zones are auto-
matically authorized when roadside
development reaches a certain density.
However, the law authorizes the Divi-
sion of Highways to raise these 25-
mile zones to 3 5 or 45 miles per hour
if an engineering investigation indi-
cates such higher speeds to be suitable.
The law also empowers the division to
lower the prima facie 55-mile per hour

ORGANIZATION CHART

HEADQUARTERS TRAFFIC DEPARTMENT

TRAFFIC
ENGINEER

ASSISTANT
TRAFFIC
EN61NEEft

OEOM ETAIC
STAN OAfl09
ANO iPAFFIC
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REPORT RE9EAACH IIIUMINATION
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RESTRICTIONS CONCENTRATION ~*~*~~*~er
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I 
SPECIAL I 

IP0.0CFDIUAE

CONTRACT
;HANBE 00.0EI1B ORI61N AN0 SPECIAL
o~r~~aoa DESTINATION STUDIES

wonK onocRe

limitation to 45 or 35 miles per hour

upon engineering investigation where
density of roadside development does

not call for a business or residence

zone.

The engineering investigation as

made in California consists of the fol-

lowinb: A rough topographic survey
is made and a speed zone map is pre-
pared which shows alignment, grades

and roadside development. An acci-
dent profile is also prepared, which
shows the past record of the proposed

zone. In addition, spot speed checks

are taken at various locations in the

area. On the basis of this data the ap-

propriate speed is selected for posting.

As a policy, the speed selected is not

less than the lower limit of the pace

and not higher than the critical or 85
percentile speed.

Rroject Reports

In California, a project report is pre-

pared in the district office covering

each individual project which is pro-

posed for construction. Since these

project reports are used to establish

the necessity for and adequacy of the

project, and also its priority, the traf-

fic information in the report is of
course of major importance. The traf-
fic portion of each project report is
prepared by the District Traffic De-
partment and reviewed at Headquar-
ters. Where alternate locations are

~9PEED
zoeesewo SPECIAL
PARNIN6

available, the traffic service which will

be rendered by each alternate must be

analyzed, and in order to determine

this traffic service it is often neces-

sary to make an origin and destination

survey.

California has made a large number

of such surveys, ranging from the

home interview type covering large

metropolitan areas and requiring a

year or more to complete to simple

roadside interview surveys which may

be completed in one or two days. The

technique usually employed involves

stopping and interviewing motorists at
strategic points on the e~sting road

system. Information so obtained is

coded and tabulated on punch card

equipment. Methods have been devel-

oped which reduce the manual work

of analysis to a minimum and such

surveys are becoming more and more

popular. Frequently several will be

under way at various locations in the

State at the same time.

Accident Studies

A continuous before-and-after study

at points of recurring accidents is be-

ing carried on in the Headquarters

Traffic Department. 11 card index is

kept of all points on the highway sys-

tem where the accident rate appears

to be abnormally high. The cards
which are made up for these points

of recurring accidents are reproduced
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herewith. Card "A" represents the col-
lision diagram "Before" and is used for
study to determine suitable corrective
measures. After a corrective measure
has been installed, any accidents which
occur are plotted on card "B." Card
"C" is a chronological listing of the ac-
cidents and any improvements which
are made at the specific point.

This system provides a continuous
before-and-after study at several hun-
dred points on the State Highway Sys-
tem, and with very little work it is
possible to determine the effect of the
various types of safety devices which
have been installed since this card
system was put into effect. Although
the card index system described is be-
ing kept only in Headquarters Office,
each district likewise keeps accident
profiles and other trafric data on all
highways within the district.

intersection Design

Intersection redesign, and in some
cases original intersection design on
new projects, is a function of the Traf-
fic Department. Such designs may in-
clude either channelization, signals
or illumination, or any combination
thereof. All types of signals are in use
on the California State Highway Sys-
tem; however, many of the installations
are of the fully actuated type. It is
worthy of note that the three-phase
signal, once considered to be a conges-
tion producer, is now becoming very
popular with the motoring public and
many of the recent installations of
three-phase traffic actuated signals are
proving highly satisfactory.

Lighting Installations

The Traffic Department initiates and
designs lighting installations on state
highways. The policy of the division
is to provide illumination only at
points of conflict or hazard. In other
words, California ordinarily does not
provide continuous illumination of
highways. This practically limits high-
way lighting to intersections and inter-
changes, and the lighting section of the
Traffic Department has made many
studies of types and location of lumi-
naires to determine the combination
which gives the best results at such
points of traffic conflict.

California has actually developed a
new fluorescent type luminaire specifi-
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cally designed for intersection lighting.
This unit showed up very well on the
first installation, and additional units
are planned for further trial installa
tions at an early date. In the electrical
field, California has also pioneered in
the illumination of directional signs
with fluorescent tubes. Fixtures for
mounting the lights at the bottom of
the sign are being developed and con
siderable benefits are expected. Placing
the lighting fixture at the bottom elim
inates objectionable glare at night and
also eliminates shadows on the sign dur
ing the day.

Special Studies

Aside from the routine functions of
the Traffic Department, many special
studies are made by the Traffic Re
search Group. The line between traffic
research and establishment of geomet
ric standards cannot be clearly drawn,
since most research is aimed at ultimate
improvement of design standards. At
the present time the Traffic Research
Group has several studies under way.
One is an over-all study of intersec
tions on four-lane divided expressways.

. . . Continued on page 58
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Overhead sign bridge on North Sacramento Freeway

UPPER-Mission Valley interchange, looking east. Photo taken just before official opening. LOWER-Mission Valley interchange photo taken at 2.30 a.m.
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Budget Review Director of Public Works Tells
How Highway Funds Are Allocated

The following address on the subject "The 1952-53 State Highway Budget" was delivered by Director of Public Works
Frank B. Durkee, who is also chairman of the California Highway Commission, before the Highway Section of the California
State Chamber of Commerce at the Biltmore Hotel in Los Angeles on Thursday, November 29, 1951, on the occasion of the
24th annual meeting of the State Chamber.

THE STATE HIGHWAY BUDGET, like all
budgets, is a reflection of the people's
desires and needs, within certain eco
nomic limits. In California, the people
for whom we budget daily gain in
numbers. In 1940, the State Govern
ment was concerned with a population
of less than 7 million; more important
to the California Highway Commission
was the motor vehicle registration, at
that time approximately 3 million. In
1950, the population had increased to
more than 10 Yz million, and the motor
vehicle registration to more than 5
million.

The research department of your
own organization has estimated that by
1960 California will have a population
of more than 14 million, with 6Yz mil
lion vehicles using our streets and high
ways.

We do not deplore this phenomenal
growth. We do not say to these new
comers things would be more pleasant
in California, if you had gone else
where. And no one has suggested re
lieving congestion on our streets and
highways by selling fewer automobiles.
Happily, we acknowledge our destiny
lies in our continued growth. One need
only consider the way we have met the
challenge of the problem of water sup
ply, to realize that the attitude of Cali
fornians toward the problems that
come with growth is a positive attitude.

The California Highway Commis
sion shares this positive attitude, as its
policies and decisions have consistently
demonstrated. But, in adopting the an
nual budget, the commission is neces
sarily governed, like other agencies of
government, by the means at hand.

For the next fiscal year, July 1, 1952,
to June 30, 1953, the gross State High
way Budget amounts to $186,500,000.
This total includes two items not ap
plicable to state highways, as such:
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$21,803,000 is allocated to cities for
city streets, representing the Ys of a
cent per gallon of gasoline tax provided
by law for this purpose; and

$5,282,000 is federal-aid secondary
funds, 87 Yz percent of which, under
legislative direction, is available for
construction on county roads.

The total amount, therefore, which
may be regarded as available for state
highways is approximately $15.9,
400,000.

Of this total, a sum of $23,000,000 is
required for maintenance of the 14,000
miles of highway in the state system;
and approximately $10,000,000 is set
aside for capital outlay for buildings,
plants and equipment; continuation of
long-range planning studies; and gen
eral administration.

The Construction Budget

This leaves a total or gross construc
tion budget of $126,300,000. The total
cost of budgeted right of way and
major construction projects; without
engineering and contingencies, i~ $103,
430,000. The amount set aside for
purchase of rights of way accounts for
nearly one-fourth of the $126,300,000,
or $31,337,000. After deducting the
cost of preliminary engineering, there
remains the sum of $87,000,000 for con
struction purposes, including contin
gencies and construction engineering.

In accordance with the distribution
provided for by law between the north
and the south, the allocations to con
struction projects, including rights of
way, are apportioned; to the 45 north
ern counties, 45 percent, or $58,845.
000; to the 13 southern counties, 55
percent, or $67,491,000.

It is significant, I think, that out of
this total of $126,300,000 in the con
struction budget (which, as indicated,

includes rights of way) more than $45,
000,000 is allocated for the continua
tion of the California major freeway
program.

There is, of necessity, some element
of the crystal ball in all budget-making.
This is particularly true in an activity
so sensitive to inflationary pressures as
the construction field. The State High
way Budget, as to the number of proj
ects included, is based largely on what
our engineers anticipate construction
costs will be. during the coming fiscal
year. We know, to some extent at least,
what factors will influence the highway
price structure, but it is impossible to
foretell, for example, just how high
these factors may send the California
Highway Construction Cost Index.

Based on a 1940 level of 100, the in
dex reached its first postwar peak of
216.8 in the first half of 1948; it then
declined for a year and a half; then
came Korea, and costs began to rise
rapidly. For the third quarter of 1951,
the California index was 221.9 or more
than double 1940. Available evidence
as of today points to a continued up
ward trend.

In addition to what may be termed
the normal, or periodic, rise and fall
of the cost index, the Highway Com
mission has had other important ques
tions before it during the preparation
of its 1952-1953 budget.

The Federal Defense Program

One of these questions is the effect
of the $467,000,000 which the Federal
Government has announced as avail
able for military construction in Cali
fornia. To a considerable extent, this
large-scale construction program will
represent competition for the services
of highway contractors. Contractors
may be expected to adopt a "wait and
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see" attitude during the next few
months, for a number of reasons. For
one thing, a great deal depends on the
speed and manner in which the Federal
Government acts to obtain bids. Fur
thermore, these federal projects will,
in themselves, tend to affect costs in
California, above and beyond the ac
tion of ordinary economic forces. Still
further, it may be anticipated that the
protection from material shortages
which goes, presumably, with a gov
ernment contract may be expected to
be most inviting to contractors on fed
eral jobs.

Material Shortages-Steel

Shortages of necessary materials, po
tential as to some items, but very real
(although, we hope, temporary) as to
steel, was another of the questions
which entered into the preparation of
the highway budget.

The commission was well a"ware that
the Defense Production Administra
tion had allocated for highway pur
poses (that is, for the use of all levels
of government-state, county, city)
approximately 1 percent of the Na
tion's steel production, for each quar
ter of the vear. I am advised that this
allocation ~vill supply only about 50
percent of the immediate and critical
steel needs of the Nation's highways.
To those of us who live day and night
with the critical highway deficiencies
of California, this allocation of 1 per
cent, in our view, is difficult to under
stand.

At its recent convention in Omaha,
Nebraska, the American Association of
State Highway Officials took up this
critical problem of steel as a principal
order of business. In a resolution
adopted unanimously, and directed to
be forwarded to ali members of the
Congress and appropriate federal offi
cials, the association declared that,
"the preservation of an adequate high
way system is imperative, in view of
the needs of national defense and
the national economy." It pointed to
the deficiencies in the Nation's high
way plant which serves more than 50
million vehicles in the United States,
and warned that these deficiencies
could become aggravated to the point
of paralysis of highwav transport, if
the curtailment of steel for highways
is continued. .

Finally, it urged that the essential
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role of the highways in the transporta
tion of materials for national defense
be "given proper recognition by in
creasing the allotment of steel for high
way purposes to at least 2 percent of
the total national production."

During World War II, as we all
know, there was a tremendous concen
tration of defense industry and military
activity in California. That pattern ap
pears to be repeating itself, today! In
California, with the continual expan
sion of defense plants and armed forces
installations, our State Highway Sys
tem is again becoming, as it was before,
to a large exent a network of military
access roads.

The California Highway Commis
sion and the Department of Public
Works, wholeheartedly endorse, there
fore, the stand taken by the American
Association of State Highway Officials
on the matter of the allocation of steel
for highway purposes.

In the meantime, it is hoped that
some relief can be obtained through
the administrative processes of the De
fense Production Administration for
numerous projects requiring relatively
small quantities of steel. We are doing
what we can in that direction.

Possible Adjustment in the Budget

Steel, as I have indicated, loomed
large in the commission's consideration
of next year's highway budget. In fact,
it looms large in the current fiscal year
a~ well. We are taking all possible steps
to be prepared to adjust the current, as
well as the future, construction pro
gram in the light of the existing situa
tion as respects steel. If events should so
require, the Division of Highways ex
pects to be in a position to concentrate
its efforts on projects requiring rel
atively small quantities of steel as
against others which, normally, would
receive prior attention when consid
ered on the basis of need.

While such an adjustment cannot be
spelled out at this time in terms of in
dividual projects, it is obvious that
grade separations, bridges, and other
structures may have to be delayed un
less additional steel for highways is
made available. The Collier-Burns Act,
which sets up our budgeting proce
dure will permit, we believe, for just
such adjustments should such action
become necessary.

I have referred to the steel shortage

as "temporary." We have the assurance
of Mr. Charles E. Wilson, the Nation's
mobilization director, that steel pro
duction will have caught up with the
current and anticipated demand by the
end of 1952, barring all-out war. On the
basis of this assurance, it is evident that
any adjustments which may be neces
sary in our current construction pro
gram should not affect our thinking
with regard to long-range planning.
And, specifically, as respects current
planning and engineering, they mean
more not less. Certainly, such adjust
ments would not affect, in any way,
the (problem of highway finances.
There is every reason to believe steel
will be available for critical highway
deficiencies before any of the current
proposals would start additional funds
flowing into the State Treasury.

The Question of Interim Improvements

It has been suggested the commission
should, in view of the alarming traffic
congestion and accident toll, resort to
more interim construction measures in
lieu of major improvements and free
way developments which require large
expenditures and considerable time to
complete.

I should like to point out in this re
gard that the commission, in preparing
its annual budgets, has included such
projects, where it was evident imme
diate relief and increased safety would
result.

Recent examples of such projects
are the widening (1950) of Sepulveda
Boulevard to four lanes over the moun
tains between Ventura and Sunset Bou
levards; the widening of the Bayshore
Highway to six lanes between San
Francisco and South San Francisco (a
project just completed); and, the in
clusion in the 1952-1953 budget of
funds for widening to four lanes U. S.
101 in San Diego County between Del
Mar and Encinitas.

Inclusion in the budget of projects
affording temporary relief does, how
ever, raise a question of how much
money can, consistently, be diverted
from permanent improvements to
short-range benefits. All such pro
posals must be scrutinized to determine
whether the immediate benefits in
terms of increased safety and relief of
congestion justify deferring of long
range solutions of particular highway
problems.
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It may well be, however, that if the
highway program is to be slowed down
by high prices or lack of materials, the
commission may be forced to consider
more of this type of work. If this even
tuates, the people should understand
that such diversions, perhaps fully jus
tified as a means of cutting down
serious traffic accidents, will come from
construction and not from maintenance
funds.

People Support Freeway Pl"ogram

In considering the highway budget,
we must not forget that the only facil
ity which will provide adequate, safe
traffic capacity, where high traffic vol
umes must be accommodated, is the
freeway. The freeway offers maximum
traffic capacity and maximum safety.
The freeway insures that the funds pro
vided by the motorist-his investment
in the highway-will not be lost either
by encroachment of roadside businesses
or otherwise. As our economic studies
have shown, freeways preserve and
enhance existing developments and
values and foster orderly community
growth so essential to the economy of
the State.

The experience of motorists on our
expanding network of only partially
completed freeways has led to a marked
change in the attitude of the average
citizen toward this type of highway
improvement. The first freeways were
viewed with extreme optimism by
highway enthusiasts, but with extreme
pessimism, and often bitter opposition,
by many property owners and road
side proprietors. Today there is, in
contrast, widespread evidence of the
general acceptance of the freeway as
the best solution yet worked out by
highway engineer; for providing safer
traffic capacity while protecting the
public's investment in the highway.
Discussions now going on in a few
places are limited, in the main, fo de
tails of location.

The highway budget for the 1952
1953 Fiscal Year, I assure you, was pre
pared with full cognizance of all these
factors. We believe that the budget, as
adopted, accomplishes, within the lim
itation of available funds, the expressed
intention of the Legislature to provide
for a highway system adequate for the
transportation needs of the people. At
tention at the same time has been given,
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where feasible, to worthy possibilities
for interim relief.

Weare now in the last year of the
first five-year period under the Collier
Burns Act. During this period a total
of $503,000,000 has been expended or
obligated for state highway expansion
and improvement. The expenditure of
this half billion dollars represents 2,800
miles of new or rebuilt highway, in
cluding 530 miles of divided, multi
lane construction. Outstanding prog
ress has been made on freeway projects
in the Los Angeles metropolitan area;
on U. S. 99 between Los Angeles and
Sacramento; on U. S. 101, the Coast
Highway; on projects in the San Fran
cisco Bay Area; and on U. S. 40 be
tween San Francisco and Sacramento,
and beyond.

The development has been orderly,
progressive, and, insofar as possible,
in accordance with relative needs. Un
fortunately, the rate of progress, due
to increased costs, is falling behind the
schedule anticipated at the time'of
passage of the act in 1947.

I cannot say to you, the outlook is
encouraging; for it is now obvious that,
with current revenue, it will be many
years before we can hope to complete
improvement of the State Highway
System to a standard adequate for the
expeditious and safe movement of the
traffic we now have, and which we can,
with reasonable accuracy, predict for
the future. It would seem that the only
answer to the demand for early allevia
tion of the present congestion and acci
dent-inducing conditions, is additional
funds. But this is the problem of the
people of California and their Legisla
ture, not the Highway Commission.

Public Interest in the Highway Problem

Weare, however, gratified to ob
serve that the public is taking an in
creased and realistic interest in the
solution of the highway deficiency
problem in this State. It is encouraging
that this interest is not narrow or local;
that it recognizes the problem to be
state-wide.

You may have noted in the press, on
October 18th last, that Governor War
ren received a delegation of citizens
from the San Francisco Peninsula area.
They had come to call his attention
(and that of the State as a whole) to
the serious accident rate, with high per-

•.. Continued on page 20

Richard Wilson
Is Praised by
u. S. Road Chief

COMMENDATION of the work Richard
H. Wilson, Assistant State Highway
Engineer of the Division of Highways,
has done and is doing to convince
Washington of the urgent necessity
for a lifting of restrictions on steel used
in highway construction is expressed
by Thomas H. MacDonald, Commis
sioner, U. S. Bureau of Public Roads,
in a letter to State Highway Engineer
George T. McCoy. MacDonald wrote:

DEAR MR. McCoy: After my return
from Omaha I had the opportunity to
talk with Mr. Clark about the steel situ
ation. You had spoken to me briefly
about it in Omaha, and this letter is to
record my appreciation of the steps
which you have taken in assigning this
important matter to Mr. Wilson, and
of the thorough work which has been
done under his immediate direction in
determining the steel requirements. I
hope you will pass along my apprecia
tion to him, particularly for his descrip
tion of what the State is doing in the
discussions. I think if we could obtain
an acceptance of a similar plan of oper
ation on the part of all the states it
would put us in a position to be very
much more helpful and more success
ful in securing steel.

One of the reasons I am sending you
this letter is that last night I found that
when the question was raised with the
allocation authorities as to why the
road program had not received an allo
cation commensurate with its impor
tance, the reason given was that the
information which we furnished did
not adequately relate the use of the
steel to the traffic service it would ren
der. Actually, this is not a true state
ment as a wh"ole, but it has been difficult
to obtain the detailed evidence from
all the states, so that it weakens our
position. I feel certain that for some
months-maybe during the whole of
1952-we W.Ill have to be in a position
to supply hIghly detailed information,
but I am certain this is the constructive
approach.
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New Budget Highway Commission Sets Up Funds for
Fiscal Year July 7, 7952, to June 30, 7953

FUNDS for major highway construc
tion projects as budgeted by the Cali
fornia Highway Commission for the
1952-53 Fiscal Year beginning next
July 1st aggregate $72,093,000.

In addition, the commission allocated
$31,337,000 for acquisition of rights of
way which will be required for proj
ects contemplated in the 1953-54 Fiscal
Year or succeeding programs.

For the 1951-52 or current fiscal
year, the commission budgeted $78,
808,500 for major construction and
$22,856,000 for rights of way, making
a total of $101,664,500, as compared
with a total of $103,430,000 for the next
fiscal year.

The 1952-53 Fiscal Year will mark
the start of the second five-year period
under the provisions of the Collier
Burns Highway Act and in preparing
the new budget the commission care
fully checked to make certain that
minimum allocations for each county
as required by the Mayo amendments
will be fully met.

If it becomes apparent thaJ some of
the projects included in the budget
cannot be constructed because of non
availability of materials, the commis
sion must, of necessity, substitute proj
ects that can be built without the use
of critical materials. Necessary revi
sions in the budget are provided for by
the Collier-Burns Act.

In its 1952-53 construction budget
the commission allocated upwards of
$45,000,000 to continue construction of
essential freeways throughout the
State.

Some of the major projects financed
by the new budget, including free
ways, are as follows:

Alameda County, for grading and
structures on 1.7 miles of U. S. 50 from
the San Joaquin County line to two
miles east of Redmond Overhead,
$586,000. In San Joaquin County,
$550,000 is allocated for grading and
structures on 5.7 miles between Corral
Hollow Road and the Alameda County
line, providing $1,136,000 for construc
tion on 7.4 miles of U. S. 50 east of
Altamont Pass.
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Alameda County, for grading and
structures on the Eastshore Freeway
from the Santa Clara County line to a
connection with U. S. 50 near Warm
Springs, $1,240,000, a length of 2.8
miles.

Alameda County, grading, paving,
and structures on the Eastshore Free
way from Fallon Street to Market
Street in Oakland, $1,810,00, a length
of one mile.

Amador and Calaveras Counties, for
grading and surfacing six miles of Sign
Route 49 between Mokelumne Hill and
Jackson, $450,000.

Butte County, for grading 16.5 miles
of U. S. 99E from Oroville Wye to
20th Street in Chico, $835,000.

Calaveras County, for grading and
surfacing portions of Sign Route 12
between the San Joaquin County line
and Valley Springs, $350,000, totaling
10 miles in length.

Contra Costa County, for grading
and surfacing portions of Sign Routes
21 and 24 on Main Street in Walnut
Creek, from the south city limits to the
north city limits of Concord, and from
Danville to the Southern Pacific rail
road crossing south of Walnut Creek,
$2,00,000; length 2.5 miles.

EI Dorado County, for grading and
structures on portions of U. S. 50
through Placerville, a distance of 1.5
miles, $300,000. This allocation will be
the start of the freeway by-passing the
business district of Placerville. The
structures involved are grade separa
tions over the Southern Pacific tracks
and Washington Street.

Fresno County, for grading and sur
facing seven miles of Sign Route 180
from four miles east of Orange Cove
Road to White Deer Road, $910,000;
for a structure to carry Weber Avenue
over U. S. 99 at the Belmont Subway,
$110,000, a cooperative project with
the City of Fresno; for replacing
Whites Bridge on Sign Route 180,
$100,000.

Glenn County, for widening Stony
Creek Bridge on U. S. 99W, $120,000.

Humboldt County, for grading 2.9
miles of the Burns Freeway on U. S.

101 from Gannon Slough to 0.9 mile
north of Arcata, $600,000.

Imperial County, for grading, sur
facing, and bridge on two miles of U. S.
99 from the south city limits of Braw
ley to 1.1 miles west of Brawley,
$440,000.

Kern County, for widening portions
totaling 1.2 miles on Grocer Grade on
U. S. 399, $150,000.

Lake County, for grading and sur
facing 1.7 miles of Sign Route 53 from
0.4 mile south of Lower Lake to 0.3
mile north of Cache Creek, $205,000.

Lassen County, for grading, surfac
ing and structures on Sign Route 24
through Chilcoot Pass from Beck
wourth Inn to State Route 29, $443,000;
a length of 4.2 miles.

Los Angeles County, for Vignes
Street Separation on Santa Ana Free
way, $400,000; for grading, paving and
structures on Santa Ana Freeway from
Lakewood Boulevard to Pioneer Bou
levard, $3,381,000; for structures on
Pomona Freeway from Covina Hills
Road to San Bernardino County line,
$1,625,000; for grading, paving, and
structures on Colorado Freeway from
Patrician Way to Kensington Place,
$1,473,000; for grading, paving, and
structures on Harbor and Arroyo Seco
Freeways from Adobe Street to Wash
ington Boulevard, $5,160,000; for grad
ing, paving, and structures on Los An
geles River Freeway from 223d Street
to south junction of Atlantic Avenue,
$3,305,000.

Madera County, for surfacing por
tions of Sign Route 152 for a net length
of 15.7 miles from Califa to the Merced
County line, $330,000.

Mendocino County, for grading and
surfacing two miles of U. S. 101 be
tween the Northwestern Pacific Un
derpass and Eleven Oaks, $240,000; for
construction of a culvert and fill to
replace bridge at Rattlesnake Creek on
U. S. 101, $400,000.

Merced County, for construction of
the Merced River Bridge between Liv
ingston and Delhi, $600,000; for con
struction of a new bridge and ap
proaches across the Merced River at

15
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Cox Ferry on the Merced-Snelling
highway, $275,000.

Monterey County, for grading and
surfacing 5.3 miles of U. S. 101 from
Chualar to Spence Underpass, $560,
000; for grading, paving, and structures
on the new Salinas Freeway from Mar
ket Street to North Main Street, $1,
130,000.

Napa and Solano Counties, for sur
facing portions of U. S. 40 from Ten
nessee Street on the outskirts of Vallejo
to Cordelia Underpass, for a length of
5.5 miles, $300,000.

Orange County, for grading, paving,
and structures on Sign Route 59 from
Finley Avenue in Newport Beach to
20th Street in Costa Mesa, $700,000;
for grading and paving 2.6 miles on
Huntington Beach Boulevard, Sign
Route 39, between U. S. 101 in Hun
tington Beach and Garfield Avenue,
$350,000; for a new bridge across the
Santa Ana River on Sign Route 14,
$500,000.

Riverside County, for grading, pav
ing, and structures on U. S. 395 from
Route 64 to Nuevo Road, $850,000; for
grading and surfacing two miles on
Sign Route 111 east of Cathedral City,
$100,000.

Sacramento County, for grading,
paving, and structures from C Street in
Sacramento to North Sacramento Free
way near Swanston Road, a length of
2.3 miles, $2,280,000. This project is for
the construction of the superstructure
and approaches of the Elvas bridge and
connections to the North Sacramento
Freeway at Swanston Road.

San Bernardino County, for struc
tures on the Ramona Freeway fro,m the

Los Angeles County line to Archibald
Avenue, $2,135,000, for a length of 7.2
miles.

San Diego County, for widening to
four lanes the existing 5.3 mile section
of U. S. 101 from Del Mar to Encini
tas, $650,000; for completion of the
Oceanside Freeway on U. S. 101,
$2,725,000.

San Francisco, for grading, paving,
and structures on the Bayshore Free
way from 16th Street to Seventh Street
in San Francisco, $3,640,000, and in San
Francisco and San Mateo Counties, for
grading, paving, and structures on the
Bayshore Freeway from Augusta
Street in San Francisco to the San Ma
teo-Santa Clara County line, $5,
500,000.

San Joaquin County, for grading ~md

structures on 5.7 miles of U. S. 50 be
tween Corral Hollow Road and the
Alameda County line, $550,000. In Ala
meda County $586,000 is allocated for
grading and structures on 1.7 miles
from the San Joaquin Comity line to
two miles east of Redmond Overhead,
providing $1,136,000 for construction
on 7.4 miles of U. S. 50 east of Alta
mont Pass.

San Luis Obispo County, for grad:
ing, surfacing, and structures on U. S.
101 from Marsh Street to San Luis
Obispo Creek in the City of San Luis
Obispo, $860,000; for grading and sur
facing 6.5 miles of U. S. 101 from one
mile south of Templeton to Fourth
Street in Paso Robles, $860,000.

San Mateo and San Francisco Coun
ties, for grading, paving, and structures
on portions of the Bayshore Freeway
between Augusta Street in San Fran-

cisco and the Santa Clara County line,
$5,500,000. (See item under San Fran
cisco County.)

San Mateo County, for surfacing 5.2
miles of the Bayshore Freeway from
Colma Creek to Broadway, $310,000.

Santa Barbara County, grading, sur
facing, and structures on U. S. 101 from
Gaviota to Gaviota Gorge, $1,300,000.

Santa Clara County, for grading and
structures on the Eastshore Freeway
from Route 68 to the Alameda County
line, a length of 6.1 miles, $1,960,000.

Siskiyou County, for grading and
surfacing four miles of U. S. 99 from
Dunsmuir to Big Canyon, $1,200,000.

Solano County, for surfacing 2.7
miles of U. S. 40 from north of Vaca
ville to Midway, $150,000.

Stanislaus County, for surfacing Sign
Route 132 for a length of 6.7 miles
(portions) from San Joaquin County
line to Modesto, $350,000.

Sutter County, for grading and sur
facing on Colusa Avenue through Yuba
City from Onstott Road to U. S. 99,
$300,000.

Tulare County, for grading and sur
facing 4.8. miles of U. S. 99 from one
mile north of Pixley to one mile north
of Tipton, $700,000; and for paving
eight miles of U. S. 99 between Tulare
Airport and Tagus, $1,250,000.

Tuolumne County, for grading and
surfacing eight miles on Sign Routes
49 and 120 between Stevens Bar and
Groveland, $400,000.

Yolo County, for grading and pav
ing portions of the West Sacramento
Freeway from the Yolo Causeway to
Tower Bridge, a length of 4.1 miles,
$1,150,000.

The complete budget follows:

MAJOR CONSTRUCTION PROJECTS IN STATE HIGHWAY BUDGET FOR 1952-53
YEAR FROM JULY 1, 1952 TO JUNE 30, 1953

._------
._c~o_un_t_y I__R_ou_t_e__

Alameda___________ 5 (US 50)
Alameda___________ 5 (US 50)
Alameda 5 (US 40, 50)
Alameda_ _____ _____ 69 (SR 17)

Alameda c_______ 69 (SR i17)
SR = State Sign Route

Description

San Joaquin County Line to two miles east of Redmond Overhead grade and structures -
Two miles east of Redmond Overhead to Greenville (portions), surface _- - - - - - - - - - - - - - -
Toll Plaza to West End of Distribution Structure in Oakland, surface_ - - - - - - - - - - - - - - - - -
Eastshore Freeway, Santa Clara County Line to Junction with existing Route 5 near Warm

Springs, grade and structures - _- - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Eastshore Freeway, Fallon Street to Market Street in Oakland, grade, pave and structures __

Approxi
mate

mileage

1.7
3.5
0.9

2.8
1.0

Estimated
cost

$586,000
175,000
25,000

1,240,000
1,810,000
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dget for 1952-53 Fiscal Year Total $72,093,000

County Route Description
I

Approxi
mate

mileage
Estimated

cost

155,000

100,000
30,000
10,000

2,500
50,000

$140,000
250,000

23,000

200,000

110,000
100,000
910,000

55,000
90,000

600,000
120,000

80,000
600,000
250,000

50,000
440,000
150,000

65,000
70,000

102,000
1,000

150,000

150,000
150,000

90,000
100,000

66,000
100,000

15,000
205,000

90,000
47,000

300,000
1,926,000

450,000
35,000
10,000

835,000
13,000
75,000

350,000
450,000
20,000
37,000
40,000

100,000
80,000

200,000
80,000

1,615,000
120,000
115,000
300,000
115,000

56,000

Old Route 69 to New Route 69 and East City Limits of Oakland to San Leandro Creek,
surface and drainage_____ ________________ __ _________ __ ______ __ __ _____ __ __ _ 1.2

Bay Farm Island Bridge in Alameda, approaches_____________________________________ 0.6
Mountain Boulevard, Route 75 near Lake Temescal to Route 5 in Oakland, grade and

surface (Joint Highway District No. 26) _
Rights of Way on State Highway Routes _
Mokelumne Hill to Jackson, grade and surface______________________________________ 6.0
Rights of Way on State Highway Routes _
At Western Drainage Canal, reconstruct bridge _
Oroville Wye to 20th Street in Chico, grade ~·_________________ 16.5±
At Dry Creek, reconstruct bridge _
Rights of Way on State Highway Routes _
San Joaquin County Line to Valley Springs (portions), grade and surface________________ 10.0±
Mokelumne Hill to Jackson, grade and surface______________________________________ 6.0
Rights of Way on State Highway Routes _
Williams to Colusa (portions), surface c_ __ _ 2.4
At High Ditch and Wilkens Slough, widen and redeck bridges _
Rights of Way on State Highway Routes _
lhrough Rodeo, surface _

Kern River Bridge North of Bakersfield, replace portions of Trestle with embankmenL ___ 0.8

Snow Road to Cawelo, frontage roads and connections _

Bakersfield to Famoso Underpass (portions), frontage roads and connections____________ 8.8

Kern County Line to Dunmovin (portions), grade and surface__________________________ 16.7

South City Limits of Bishop to Texaco Corners, grade and surface___________________ 1.4
Texaco Corners to Mono County Line, widen 4 bridges _
At Amargosa River, construct dip _
Rights of Way on State Highway Routes __ .. - - - _
Fort Tejon to Oak Glen, surface . 2.0

Main Street in Walnut Creek, South City Limits to North City Limits of Concord and Dan-
ville to S. P. R. R. Crossing South of Walnut Creek (portions), grade and surface_ __ _ 2.5

Station 243 to Station 262, at intersection with County Road to Avon, grade and surface __ 0.4
Rights of Way on State Highway Routes _
Foot of Oregon Mountain to the Oregon State Line, grade and surface__ ________________ 1. 9
Rights of Way on State Highway Routes _
Through Placerville (portions), grading and structures .___________________________ 1.5
Rights of Way on State Highway Routes _
Kingsburg to Fresno (portions), frontage roads and connections_ _______________________ 9.°
Weber Avenue at Belmont Subway in Fresno, structure and approaches (cooperativeproject) _

At Kings Slough (Whites Bridge), bridge and approaches _
Four miles east of Orange Cove Road to White Deer Road, grade and surface___________ 7.0
At Fresno Irrigation District Crossing and Dog Creek, bridges and approaches _
At Sales Creek and Dry Creek, grade, surface and structures _
Rights of Way on State Highway Routes ~ _
At Stony Creek, widen bridge _
At Big Butte Creek Overflow, bridge and approaches _
Burns Freeway, Gannon Slough to 0.9 mile north of Arcata, grade______________________ 2.9
Rights of Way on State Highway Routes _
Coyote Wells U.nderpass to Plaster City (portions), surface____________________________ 5.0
South City Limits of Brawley to 1.1 miles west of Brawley, grade, surface, and structure__ __ 2.°
East Highline Canal to Junction of Route 202, surface________________________________ 11.5
At Araz Wash, bridge and approaches _
At Holtville Main Drain, bridge and approaches _
Pine Road Intersection, Orita Turn and Wiest Turn, grade and pave____________________ 1.2
Rights of Way on State Highway Routes _

Grocer Grade (portions), grade and surface__________________________________________ 1.2
0.8 mile east of Mojave to 4.3 miles east of Mojave, grade and surface_________________ 3.5
Edison Highway, Bakersfield to 1.35 miles east of Route 143, surface___________________ 4.2
Rights of Way on State Highway Routes _
Corcoran to the Tulare County Line, surface_________________________________________ 2.6
Rights of Way on State Highway Routes . __
At Lucerne Creek and Deer Creek, culverts and fills _
0.4 mile south of Lower Lake to 0.3 mile north of Cache Creek, grade and surface________ 1.7
At Dry Creek and Dry Creek Overflow, bridges and approaches___ ________________ __ ___ 0.1
Rights of Way on State Highway Routes .. _

226
227

Various
65 (SR 49)

Various
3 (US 99E)
3 (US 99E)

87
Various

24 (SR 12)
65 (SR 49)

Various
15 (SR 20)
88 (SR 45)

Various
14 (US 40)

75,107
(SR 21, 24)

106 (SR 4)
Various

1 (US 199)
Various

11 (US 50)
Various

4 (US 99)
4 (US 99)

105 (SR 17)

41 (SR 180)
41 (SR 180)
76 (SR 168)
76 (SR 168)

Various
7 (US 99W)

45
1 (US 101)

Various
12 (US 80)
26 (US 99)
27 (US 80)
27 (US 80)

187
187, 201

Various
23 (US 6,

395)
23,76 (US 6,

395)
23 (US 395)

212
Various

4 (US 99)
4 (US 99,

466)
4 (US 99,

466)
4 (US 99,

466)
57 (US 399)

(SR 166)
58 (US 466)
58 (US 466)

Various
134

Various
15 (SR 20)
49 (SR 53)
89 (SR 29)

Various

Alameda _

Alameda _
Alameda _

Alameda _
Amador-Calaveras _
AmadoL _
Butte _
Butte _
Butte _
Butte _
calaveras _
Calaveras-Amador_
Calaveras _
Colusa _
Colusa _
Colusa _
Contra Costa _
Contra Costa _

Contra Costa _
Contra Costa _
Del Norte _
Del Norte _
El Dorado _
El Dorado _
Fresno _
Fresno _

Fresno _
Fresno _
Fresno _
Fresno _
Fresno _
Glenn _
Glenn _
HumboldL _
HumboldL _
ImperiaL _
ImperiaL _
ImperiaL _
ImperiaL _
ImperiaL _
ImperiaL _
ImperiaL _
Inyo _

Inyo _

Kern _

Kern _

Inyo _
Inyo _
Inyo _
Kern _
Kern _

Kern _
Kern _
Kern _
Kings _
Kings _
Lake _
Lake _
Lake _
Lake _

SR = State Sign Route

Kern _
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County Route Description
Appro' i-I

mate
mileage

Estimated
cost

At Santa Ana River, bridge _
Rights of Way on State Highway Routes.. _

Ontario Avenue to north city limits of Corona, surface -- - - - - - - - - - - - -- 2 . 7
Rockhaven Cattlep~ss and Lemay Cattlepass, bridges and approaches - - - - - - - - - - - - - -I- -- ----

San'Juan Creek Overflow Bridge to Dana Point, surface .__ 1. 4
Route 2 to Riverside County Line, replace 8 cattlepasses_ _________________ _______ _ _
Huntington Beach Boulevard, Route 60 to Garfield Avenue, grade and pave_ __ _____ 2.6

Sylvan School to Roseville, surface shoulders_ _____ ________ __________________ 3 ±
Rights of Way on State Highway Routes___________________________ -------------- --------
Chilcoot Pass, Beckwourth Inn to Route 29, grade, surface and structure - - - - - 4.2

$443,000
400,000

3,381,000
75,000

85,000
1,625,000

75,000
423,000

75,000

1,473,000
20,000

5,160,000

500,000
2,145,000

207,000

70,000
270,000
443,000

100,000

100,000
30,000

25,000
11,000

240,000
75,000

400,000
170,000
150,000

40,000
60,000

320,000
50,000

600,000
275,000
337,000
330,000

85,000
35,000

2,000
560,000

1,130,000
120,000
735,000
300,000
150,000
115,000
125,000
700,000

3,305,000

46,000
85,000

350,000

150,000
65,000

155,000
880,000
360,000

13,684,000
110,000
330,000
200,000
200,000

52,000
173,000

50.0

Holt Avenue in Pomona from west city limits to Hamilton Boulevard, surface____________ 0.7
Ramona Freeway-Covina Hills Road to San Bernardino County Line, structures__ ________ 7.2
Palmdale to Little Rock (portions), grade and surface_________________________________ 1.4
Angeles Crest Highway (portions), Prison Labor, grade _
East City Limits to West City Limits of San Gabriel, surface__________________________ 1.2

Colorado Freeway-Patrician Way to Kensington Place (portions), grade, pave and structures_ 0.7
Santa Monica Boulevard-Seward Street to Gower Street, surface_____ __________________ 0.6
Harbor and Arroyo Seco Freeways-Adobe Street to Washington Boulevard (portions),

grade, pave and structures _
Los Angeles River Freeway-223d Street to south junction of Atlantic Avenue, grade, pave

and structures .______________________________ 4.6

Atlantic Boulevard from Anaheim-Telegraph Road to Garvey Avenue in Monterey Park,
grade and surface______________________________________________________________ 4.0

Norwalk Boulevard from Slauson Avenue to Whittier Boulevard in Whittier, grade, surface
and drainage _

Manchester Avenue from Crenshaw Drive to Van Ness Avenue in Inglewood, surface_ __ __ _ 0.8
Redondo Beach Boulevard from Pier Avenue to Inglewood Avenue, grade and surface_ ___ __ 1.2
Artesia Avenue from Alameda Street to Downey Avenue (portions), grade and surface_ _____ 3.8
Artesia Avenue from Downey Avenue to Palo Verde Avenue, grade and surface__________ 2.7
Rights of Way on State Highway Routes _
Fresno County Line to 72 mile north of Berenda (portions), frontage roads and connections _
Califa to the Merced County Line (portions), surface_ __ ___ __ __ __ __ _ _15. 7
Rights of Way on State Highway Routes _
San Pedro Road Separation (Santa Venetia), structures ~ . _
Near Dolan's Corner, grade and surface_____________________________________________ 0.3
Rights of Way on State Highway Routes ---- _

Stanislaus County Line to Coulterville, grade and surface ___ __________________________ 7.6
Rights of Way on State Highway Routes _
Northwestern Pacific Underpass to Eleven Oaks, grade and surface____________________ 2.0
At Ten Mile Creek, culvert and filL________________________________________________ 0.3
At Rattlesnake Creek, culvert and fill. ______________________________________________ 0.4
Boonville to Shearing Creek (portions), grade and surface _____________________________ 1.3
At Indian Creek, bridge and approaches _
At Mill Creek, reconstruct bridge _
Rights of Way on State Highway Routes _
5.2 miles south of Merced to Merced, surface________________________________________ 5.02
Gerard Avenue to Parson Street, grade and surface frontage road_ _____________________ 0.2
Merced River bridge _
At Merced River (Cox Ferry), bridge and approaches _
Rights of Way on State Highway Routes . _
Junction of Route 28 to the Oregon State Line, Prison Labor, grade and surface __________ 33.8
Rights of Way on State Highway Routes _
At Koenig Ranch, grade and surface___________________________________________ 0.6
Rights of Way on State Highway Routes c _

Chualar to Spence Underpass, grade and surface_____________________________________ 5.3
Salinas Freeway, Market Street to North Main Street, grade, pave and structures_ __ ____ 1.6
Replace 6 Timber Cattlepasses, and redeck Dolan Creek bridge and San Jose Creek bridge _
Rights of Way on State Highway Routes - - - - - - _
Tennessee Street to Cordelia Underpass (portions), surface_ __________________ _________ 5.5
Union Station to Yountville (portions), surface - - - - - ___________ 3. 0
Rights of Way on State Highway Routes _
Rights of Way on State Highway Routes _
Finley Avenue in Newport Beach to 20th Street in Costa Mesa, grade, pave and structures_ 2.3

Chilcoot Pass, Beckwourth Inn to Route 29, grade, surface and structure________________ 4.2
Santa Ana Freeway, Vignes Street separation _
Santa Ana Freeway-Lakewood Boulevard to Pioneer Boulevard, grade, pave and structures_ 4.7
Brighton Street to north city limits of Burbank at Cohasset Street, surface ___ ___________ 1. 0

Indio to Black Butte (portions), surface - - - - - - - - - - - - - - - - --

21 (SR 24)
2 (US 101)

166
4 (US 6, 99)

26 (US 70,
99)
26

59 (SR 138)
61 (SR 2)

77
161 (US 66,

Alt.)
162 (US 66)

165

167

Various
1 (US 101)
1 (US 101)
1 (US 101)
48 (SR 28)
48 (SR 28)
48 (SR 28)

Various
4 (US 99)
4 (US 99)
4 (US 99)

123
Various

73 (US 395)
Various

95 (US 395)
Various

2 (US 101)
2 (US 101)

56 (SR 1)
Various

7 (US 40)
49 (SR 29)

Various
Various

43 (SR 55)
60 (US 101

Alt.)
64 (SR 74)

171 (SR 39)
175,176
(SR 14)
Various

3 (US 40,
99E)

Various
21 (SR 24)
64 (US 60,

70)
77,193

(SR 71)
78 (SR 79)

167 (SR 15)

170 (SR 35)

174 (SR 10)
175 (SR 14)
175 (SR 14)
175 (SR 14)

Various
4 (US 99)

32 (SR 152)
Various

1 (US 101)
56 (SR 1)

Various
110 (SR 132)

Los Angeles - - --

Los Angeles _

Los Angeles _
Los Angeles _

Lassen-Plumas._ - __
Los Angeles _
Los Angeles _
Los Angeles _
Los Angeles _

Los Angeles _
Los Angeles - __
Los Angeles _
Los Angeles _
Los Angeles _

Los Angeles _

Los Angeles --
Los Angeles _
Los Angeles _
Los Angeles -
Los Angeles _
ldadera _
ldadera _
ldadera _
ldarin _
ldarin _
ldarin _
ldariposa-

Tuolumne _
ldariposa -
ldendocino _
ldendocino _
ldendocino _
Mendocino_
ldendocino _
ldendocino _
ldendocino _
lderced _
lderced _
Merced _
lderced _
lderced _
ldodoc _
ldodoc _
ldono _
ldono _
ldonterey _
ldonterey _
ldonterey__
ldonterey _
Napa-Solano _
Napa _
Napa _
Nevada _
Orange _
Orange _

Orange _
Placer-Sacramento_

Orange _
Orange _
Orange _

Placer _
Plumas-Lassen__
Riverside _

Riverside _

Riverside _

SR = State Sign Route
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Barstow to Nevada State Line (portions), surface shoulders___ _________________________ 42.3

In Etiwanda, San Sevaine Channel, bridges _

Bayshore Freeway, 16th Street to Seventh Street in San Francisco, grade, pave and
structures _

Bayshore Freeway, Augusta Street in San Francisco to Santa Clara County Line (portions),
grade, pave and structures _

19

90,000
25,000

1,960,000

45,000
200,000

95,000

235,000

5,500,000

-310,000
'147,000.

1,300,000
115,000'

40,000

$850,000
65,000

100,000
500,500

2,280,000
355,000
160,000

30,000
35,000

70,000
75,000

90,000

75,000
10,000
50,000

140,000

2,135,000

190,000

240,000
70,000
60,000
25,000
40,000

565,000
150,000
650,0'00

3,640,000

2,725,000
186,000
670,000

5,500,000
1,650,000

550,000
50,000
55,000
65,000

570,000
860,000
860,000
190,000
280,000
110,000

Estimated
cost

2.1

7.2

APproXi-1
mate

mileage
Description

Ramona Freeway, Los Angeles County Line to Archibald Avenue, structures _

Los Angeles County Line to Ontario, surface F _

Redecking Timber Trestle Bridges _
Big Bear City to Bo x "s" Ranch (portions), surface_ __________________________________ 19.7
Kramer Railroad Crossing, grade and surface________________________________________ 0.7
Barstow to 1 Mile East of Daggett, grade and surface_________________________________ 8.1

Sylvan School to Roseville, surface shoulders_ ______________________________ _________ 3 ±
Sacramento River Bridge (Isleton) and Steamboat Slough Bridge, redeck bascule Sllans _
C Street in Sacramento to North Sacramento Freeway near Swanston Road, grade, pave

and structures_ _____ __ ______ ___________ ___ ____________ ________ ______ _____ ____ __ 2.3
Rights of Way on State Highway Routes _
At San Benito River, reconstruct bridge _
Rights of Way on State Highway Routes _
Lytle Creek to west city limits of San Bernardino, grade and surface____________________ 0.3

Redecking Timber Trestle Bridges _
Route 192 to Pipe Line Avenue, grade and surface___________________________________ 5.1
Carbon Canyon Road, Orange County Line to Pipe Line Avenue, surface__ ______________ 5.5
Crestline Road, Camp Seeley to Cedar Springs, grade and surface______________________ 6.7
In Upland, Euclid Avenue to East City Limits, grade and surface_______________________ 1.4
Rights of Way on State Highway Routes _
Balboa Avenue to Las Flores (portions), surface______________________________________ 6.0_
Del Mar to Encinitas, widen c_______ 5.3
Oceanside Freeway, 2.2 Miles south of Carlsbad to Camp Pendleto'n Main Entrance

(portions), grade, surface, and structures_ _________________________________________ 4.1
At Palm Avenue, grade and surface_________________________________________________ 0.6
Rights of Way <m State Highway Routes _

Bayshore Freeway, Colma Creek to Broadway, surface________________________________ 5.2
Rights of Way on State Highway Routes _
Gaviota to Gaviota Gorge, grade, surface, and structure___ ___ __ __ ___________ _______ ___ 3.1
Black Road to Point Sal Road, surface_ __ __ ____ __ __ ____________ __ __ __ __ ____ __ __ __ ___ 5.5
1.7 miles east of Buckhorn Creek to 0.5 mile east of Clear Creek, grade and surface_ _ _ 0.4
Three miles west of San Luis Obispo County Line to the San Luis Obispo County Line,

surface________________________________________________________________________ 3.0
Rights of Way on State Highway Routes _
Pacheco Pass Road, Ferguson Road to five miles east of Gilroy (portions), surface_______ 2.1
0.1 mile east of Three Oaks Way to El Camino Grande and on Santa Cruz Avenue in Los

Gatos, surface_ __________ _____ ___ _______ __ __ ______ ___________________ __ __ __ _ 1.1
Route 5 to Black Road (portions), grade and surface__________________________________ 1.1
Eastshore Freeway, Route 68 to the Alameda County Line, grade and structures_________ 6.1

Route 64 to Nuevo Road, grade, pave and structures_________________________________ 4.3
Palo Verde Lagoon, West C Canal, C-03 Canal, bridges and approaches _
Route 64 to Cathedral City (portions), grade and surface______________________________ 2.0
Rights of Way on State Highway Routes _

Baysliore Freeway, Augusta Street in San Francisco to Santa Clara County Line (portions),
grade, pave, and structures _

Rights of Wayan State Highway Routes _
Corral Hollow Road to Alameda County Line, grade and structures_ ____________________ 5.7
Janney Road to Alameda County Line (Altamont Pass), surface_ _______________________ 4.1
At Calaveras River, bridge and approaches _
Junction Route 41 to Stanislaus County Line, surface_________________________________ 1.3
Rights of Way on State Highway Routes _
In San Luis Obispo, Marsh Street to San Luis Obispo Creek, grade, surface, and structures_ 2.3
One Mile south of Templeton to Fourth Street in Paso Robles, grade and surface________ 6.5
Through Paso Robles, surface_____________________________________________________ 2.7
Rights of Way on State Highway Routes _
EI Camino Real, 24th Avenue to 41st Avenue in San Mateo, grade and surface_ _________ 1. 5

County Route

Riverside __________ 78 (US 395)
Riverside __________ 146 (US 95)
Riverside __________ 187 (SR 111)
Riverside __________ Various
Sacramento-Placer_ 3 (US 40,

99E)
Sacramento ________ 11 (SR 24)
Sacramento ________ 98

Sacramento ________ Various
San Benito _________ 2 (US 101)
San Benito _________ Various
San Bernardino_____ 9 (US 66)
San Bernardino_____ 26 (US 70,

99)
San Bernardino _____ 26 (US 70,

99)
San Bernardino__ 26 (US 70,

99)
San Bernardino_____ 31 (US 91,

466)
San Bernardino_____ 31 (US 91,

466)
San Bernardino_____ 43 (SR 18)
San Bernardino_____ 58 (US 466)
San Bernardino_____ 58 (US 66)
San Bernardino_____ 58 (US 66,

466)
San Bernardino_____ 77 (SR 71)
San Bernardino_____ 177
San Bernardino_____ 188
San Bernardino_____ 190
San Bernardino_____ Various
San Diego__________ 2 (US 101)
San Diego__________ 2 (US 101)
San Diego__________ 2 (US 101)

San Diego__________ 2 (US 101)
San Diego__________ Various
San Francisco ______ 68 (US 40,

50)

San Francisco-
San Mateo _______ 68 (US 101,

By Pass)

San Francisco ______ Various
San Joaquin________ 5 (US 50)
San Joaquin________ 5 (US 50)
San Joaquin________ 5 (SR 8)
San Joaquin________ 110 (SR 132)
San Joaquin________ Various
San Luis Obispo ____ 2 (US 101)
San Luis Obispo ____ 2 (US 101)
San Luis Obispo ____ 2 (US 101)
San Luis Obispo ___ Various
San Mateo _________ 2 (US 101).. San Mateo-

San Francisco ____ 68 (US 101,
By Pass)

San Mateo_ 68 (US 101,
By Pass)

San Mateo _________ Various
Santa Barbara______ 2 (US 101)
Santa Barbara______ 56 (SR 1)
Santa Barbara______ 57 (SR 166)
Santa Barbara____ c_ 57 (SR 166)

Santa Barbara______ Various
Santa Clara________ 32 (SR 152)
Santa Clara________ 42

Santa Clara ________ 55 (SR 5)
Santa Clara________ 69 (SR 17)

SR = State Sign Route
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County Route Description
I Approxi-

mate Estimated
mileage cost

$646,000
60,000
20,000

200,000
71,000
20,000
80,000
40,000

100,000
1,200,000

55,000
80,000

300,000
150,000
100,000

35,000
100,000

30,000
164,000
175,000
350,000

95,000

400,000
55,000

30,000

300,000
46,000
85,000

5,000
300,000

60,000
50,000

700,000
1,250,000

39,000
100,000
650,000

25,000
5,000

600,000
65,000

1,063,000

1,150,000
200,000
206,000

30,000
240,000

West Sacramento Freeway, Yolo Causeway to Tower Bridge (portions), grade and pave___ 4.1
Esparto to Browns Corner (portions), surfacing and widen structures_ __________________ 12.7
Rights of Way on State Highway Routes -- -- - - - - _
Hallwood Bottoms Road to Brown's Valley Road (portions), surface _
Rights of Way on State Highway Routes - - _

Stevens Bar to Groveland (portions), grade and surface_______________________________ 8.0
At Moccasin Creek, bridge and approaches " - - - - _

At Dan's Creek, bridge and approaches _

Rights of Way on State Highway Routes _
Branciforte Creek Bridge in Santa Cruz, widen bridge _
At Fall Creek, reconstruct bridge _
Boulder Creek to Waterman Gap (portions), grade and surface _
Rights of Way on State Highway Routes _
At Shingle Creek, bridge and approaches _
At Montgomery Creek, bridge and approaches _
Montgomery Creek to Hillcrest (portions), surfacing _
Rights of Way on State Highway Routes _
Dunsmuir to Big Canyon (portions), grade and surface________________________________ 4.0
At Oak Flat Creek, bridge and approaches _
Carquinez Bridge to the Vallejo Wye, surface________________________________________ 0.6
Tennessee Street to Cordelia Underpass (portions), surface__ __________________________ 5.5
North of Vacaville to Midway, surface_ __ __ __ __ ____________________ ___________ 2.7
At Miner Slough Bridge, reconstruct bridge _
Rights of Way on State Highway Routes _
Jenner to the Mendocino County Line (portions), grade and surface _
At Tolay Creek, culvert and fill _
Rights of Way on State Highway Routes _
At Newman, Crows Landing and South of Westly, grade and surface___________________ 1.8
San Joaquin County Line to Modesto (portions), surface______________________________ 6.7
Rights of Way on State Highway Routes _
From Onstott Road through Yuba City (Colusa Avenue) to intersection of US 99, grade and

surface________________________________________________________________________ 1.0
Rights of Way on State Highway Routes _
At Deer Creek, bridge and approaches _
Rights of Way on State Highway Routes _
Humboldt County Line to Prairie Creek, Prison Labor, grade " _
Humboldt County Line to Prairie Creek (portions), base and seal coaL _________________ 17 ±
At Big French Creek, bridge superstructure and piers · _
One mile north of Pixley to one mile south of Tipton, grade and surface________________ 4.8
Tulare Airport to Tagus, pave______________________________________________________ 8.0
Tipton to Route 10 (portions), frontage roads and connections_ ________________________ 15.8
Mile 7.0 to Mile 13.5, Bartlett Park to Clavicle, drainage and borders__________________ 6.5
Rights of Way on State Highway Routes _

Stanislaus County Line to Coulterville, grade and surface_____________________________ 7.6
Rights of Way on State Highway Routes _
Calleguas Road to Central Avenue, Camarillo grade separation _
Near Oakview Avenue to junction Route 151, grade and surface_______________________ 2.3
Rights of Way on State Highway Routes _

Various
56 (SR 1)

116 (SR 9)
116 (SR 9)

Various
20 (SR 44)

28 (US 299)
28 (US 299)

Various
3 (US 99)

46 (SR 96)
7 (US 40)
7 (US 40)
7 (US 40)

99
Various

56 (SR 1)
208 (SR 48)

Various
41 (SR 33)

110 (SR 132)
Various

15 (SR 20)

Various
47 (SR 32)

Various
20 (US 299)

_20 (US 299)
_20 (US 299)

4 (US 99)
4 (US 99)
4 (US 99)

127 (SR 190)
Various

40 (SR 49,
120)

40 (SR 49,
120)

65 (SR 49)

110 (SR 132)
Various

2 (US 101)
138 (US 399)

Various
6 (US 40,

99W)
50 (SR 16)

Various
15 (SR 20)

Various

Santa Clara _
Santa Cruz _
Santa Cruz _
Santa Cruz _
Santa Cruz _
Shasta _
Shasta _
Shasta _
Shasta _
siskiyou _
Siskiyou. _
Solano _
Solano--Napa _
Solano _
Solano _
Solano _
Sonoma _
sonoma _
Sonoma _
Stanislaus _
Stanislaus _
Stanislaus _
Sutter - - - - - --

Tuolumne _

Yolo -- - ----
Yolo - _
Yuba _
Yuba _

SR = State Sign Route

Sutter _

Tehama - - - ----
Tehama -- - - - --
Trinity - - _
Trinity - _
Trinity _
Tulare _
Tulare _
Tulare _
Tulare _
Tulare _
Tuolumne _

Tuolumne _
Tuolumne-

Mariposa _
Tuolumne _
Ventura _
Ventura _
Ventura _
Yolo _

Budget Review
Continued from page 14 ...

centage of fatalities, on the Bayshore
Highway through San Mateo and Santa
Clara Counties. The Governor went
over the situation with them in consid
erable detail. He pointed out the state
wide aspects of the problem and left
them with a challenge; he assured them
that he was ready to go along with any
genuine, clearly expressed desire on the
part of the people of California to speed
up correction of our highway deficien
cies in the one way it can be done-by
an increase in highway revenues. But he
insisted the demand must be real and
that it must be state-wide.

In the past few weeks it has become
evident the Governor's challenge to the
"grass roots" has struck a responsive
chord. Editorials have begun to take a
state-wide view, have begun to speak
right out of the impossibility of solving
the problem without adequate funds,
and, finally, have relayed the Gover
nor's challenge to newspaper readers,
to civic groups, and to the public as
a whole.

This growing viewpoint has been
effectively expressed by Mr. J. R. Paul
son, managing editor of the Palo Alto
Times, and a leader in the Bayshore
Highway improvement campaign.
Writing in the October issue of the

California Publisher, Mr. Paulson
points out:

"The Bayshore situation is bad. But
we * * * realize that there are many
other 'Bayshores' in California. Many
other highways need widening, im
provement and repair." After continu
ing with a recital of the State's over
all, three-billion-dollar highway defi
ciency, Mr. Paulson urges his fellow
editors of California newspapers to
start working together in support of
measures which will correct that de
ficiency through the building of full
freeways.

And the members of the Highway
Commission are especially apprecia

• •. Continued on page 61
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Stephen Chase
Named to State
Highway Board

EXPRESSING regret that Homer P.
Brown of Plac~rvillewas compelled to
resign because of ill health, Governor
Earl Warren appointed H. Stephen
Chase of Sacramento to succeed the El
Dorado County man on the California
Highway Commission. Subject to con
firmation by the Senate at the next ses
sion of the Legislature, the appoint
ment is until January 15, 1955.

Chase, who is vice. president and
manager of the American Trust Com
pany and a director of the California
Western States Life Insurance Com
pany, was born in San Jose in 1903,
educated in the public schools there
and was graduated from Stanford Uni
versity and from the Harvard Univer
sity School of Business Administration.

He went to work for the American
Trust Company in 1927 after his grad
uation from the business school. He
worked in branches of the bank in San
Francisco, San Jose, Redwood City and
Santa Rosa, Sonoma County, before his
transfer to Sacramento in 1940.

Chase also has been active in com
munity affairs, including service as
chairman of the California War Chest
campaign in 21 Northern California
counties during World War II. He also
has aided the Community Chest, Red
Cross and other civic activities.

"Stephen Chase has an extensive
background of business experience and
a deep interest in community affairs
which I am confident will make him an
excellent Highway Commissioner,"
Governor Warren said.

"It is a matter of great regret that
Homer Brown is unable to continue his
service on the Highway Commission
because of the condition of his health.
He has been a fine public servant and
has made a great contribution to the
progress we have made in recent years
in the development of our highway
system." ,

Brown was appointed to the com
mission in 1943.
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H, STEPHEN CHASE

State Engineer
Appoi nts Th ree
New Assista nts

~ HELP him cope with the expanding
activities of the Division of Water
Resources, State Engineer A. D. Ed
monston has elevated three principal
hydraulic engineers to the posts of
assistant state engineers. Those pro
moted are: G. H. Jones, T. B. Waddell,
and Gordon Zander.

Jones, who entered the employ of
the Division of Water Resources in
September, 1924, will have charge of
Sacramento River Flood Control Proj
ect, flood damage repairs, hydraulic
construction for state agencies, field
surveys for state agencies, supervision
of safety of dams, Sacramento-San Joa
quin water supervision, snow surveys
and water supply forecasts, cooperative
stream gaging, contractural work for
the U. S. Bureau of Reclamation.

Waddell, who entered state service
with the division in August, 1913, will
have charge of state-wide investigation
for the Water Resources Board, coop
erative investigations for the Water
Resources Board, rainmaking investiga
tions, Central Valley Proj ect, review of
federal reports, state maps and surveys

Course in Drainage
Is Available to All
State Road Engineers

A SHORT COURSE in "Drainage and
Drainage Structures" is being brought
during the current academic year to
engineering personnel of the Division
of Highways and other engineers con
cerned with roads and streets at 1410ca
tions throughout the State.

Under the joint sponsorship of the
Institpte of Transportation and Traffic
Engineering of the University of Cali
fornia and the University's Division
of Engineering Extension, the course
opened at Redding on October 12th,
and will have its concluding presenta
tion in Bishop next June.

The course is conducted by H. P.
Pickering, Assistant Engineer for the
1. T. T. E.

In most locations the course is made
up of four three-hour meetings held
on successive weekends. The subjects
covered include: elements of hydrol
ogy, run-off, stream gauging; hydrau
lic design of culverts, inlets and outlets;
hydraulics of flow in open channels;
subsurface drainage; and practical de
sign examples.

The course has already been held in
Redding, Marysville, San Luis Obispo
and Berkeley. Future locations and
opening dates are: San Diego, January
3d; Fresno, January 18th; El Centro,
February 1st; Stockton, February 15th;
Los Angeles, March 7th; Eureka,
March 21st; San Bernardino, April
11th; San Jose, April 25th; Bakersfield,
May 9th, and Bishop, June 6th.

and topographic mapping, irrigation
and other districts, cooperative work
with the soil conservation service on
irrigation investigations, work for Cali
fornia Districts Securities Commission,
Feather River Project.

Zander, who entered the employ of
the State Division of Water Resources
in July, 1916, will have charge of water
rights applications, water rights adjudi
cations, watermaster service, licensing
of rainmakers, water quality investiga
tions, Chapter 1552, water pollution in
vestigations, Chapter 1549, sea water
investigations, ground water investiga
tions.
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u.s. 50 Project Bad Bottleneck East of
Placerville Eliminated

By EDWARD F. SILVA, Jr., Resident Engineer

This view of U. S. 50 proiect is looking west

THE RECENTLY completed project on
Highway U. S. 50 from the railroad
crossing east of Placerville to Five-mile
Terrace was the first major construc
tion on this section of highway since
it was taken into the State Highway
System. Previous improvements to this
two-mile section consisted of placing
base materials and resurfacing, with
minor changes in alignment.

This portion of Highway 50 was
one of the worst bottlenecks on the
transcontinental highway leading to
the great resort areas of the El Dorado
National Forest and the Eastern United
States.

The work done under this contract
consisted of grading and placing of
plant-mixed surfacing on crusher run
base. The resulting improvement of
alignment and sight distances will bring
this section of Highway 50 to the pres
ent standards of design.

Project Two Miles Long

The completed roadway consists of
two 12-foot lanes with surfaced shoul
ders on 68 percent of the total length
and the remainder consists of four 12
foot lanes undivided. The total length
of the project is two miles, averaging
5 percent grade.

Prior to the start of major construc
tion activities, it was necessary to grade
a roadbed on new alignment for the
Camino, Placerville and Lake Tahoe
Railroad. This was necessary to obtain
an acceptable standard at the grade
crossing on this project.

During construction numerous
springs were encountered in the exca
vation and embankment areas. A total
of 0.66 mile of perforated metal pipe
underdrains was installed to intercept
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the subsurface water and stabilize the
roadbed. In one unstable area it was
necessary to excavate and waste over
4,000 cubic yards of material, taken to

a depth of five feet, before a stable ma
terial was reached. This wasted mate
rial was of the consistency of mud.

It was in this area that boards were

found three feet below the eXistmg
grade. These boards were the remains
of an early corduroy road used in the
early 1900's to carry the traffic of that
time.

In the above area, state forces placed
several perforated galvanized steel pipe
horizontal drains to alleviate the sat-

California Highways
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ABOVE-East end of U.S. 50 Project, looking west.

BELOW-Looking east, showing old highway loca

tion in right background. (Picture taken before

striping)

urated condition of the area. The gen
eral geological formation was super
saturated clay and fissured lava rock.

During the placing of crusher run
base it was decided to lime treat a por
tion of crusher run base already in
place in order to decrease the plasticity
index. By adding 3 percent lime, by
dry weight, to the crusher run base,
the plasticity index was reduced from
eight to non-plastic. The lime-treated
crusher run base stood up well under
traffic, with very little raveling under
the fast and heavy traffic carried
throughout the entire construction
period.

The contractor, H. Earl Parker, In
corporated, completed this project
during the latter part of November,
1951. The author was the resident engi
neer on the project.
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Photogrammetry Aerial Photos Speed Up
Highway Location and Design

By L. L. FUNK, Assistant District Engineer, District V

Photogrammetry is defined as
"the science or art of obtaining re
liable measurements by means of
photography."

This article is based on a paper
delivered by Mr. Funk at the semi
annual meeting of the American
Society of Photogrammetry in Sacra
mento on October 19th, the first such
meeting to be held on the West
Coast. Approximately 200 engineers
and technicians participated.

HIGHWAY Location Engineers of the
old school have a saying that the
"windshield review" and the use of an
automobile by the locator are respon
sible for many miles of improperly lo
cated highways. In other words, they
considered it necessary to walk every
foot of every possible route.

Aerial photography has made a
major change in this situation. It is now
possible to obtain a fairly good location
without leaving the office, although we
do not recommend anything quite that
drastic. However, there is no doubt
that the proper combination of photo
grammetric products and field recon
naissance will produce a better location
at a lower cost than can be obtained by
the exclusive use of ground methods.

For the past few years our construc
tion budget in District V has averaged
$4,000,000 annually with an additional
$1,500,000 for the purchase of new
rights of way. Between 80 percent and
90 percent of our construction funds
go into the four-lane development of
U. S. 101 to expressway or free\vay
standards. We maintain two location
survey parties in the field and have be
tween 50 and 60 engineers and drafts
men working on planning and design
in the office.

Early Aerial Photography

We have been users of aerial photog
raphy for over 20 years, having in our
files contact prints, enlargements and
mosaics, made by Fairchilds in 1929,
covering 80 miles of rugged coastal
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area in San Luis Obispo and Monterey
Counties. These photographs were
used in the location of the famous Car
mel-San Simeon Highway.

From 1929 to 1947 our use of aerial
photography was limited to small scale
photographs most of which were ob
tained from the Production and Mar
keting Administration. In 1947 we
were faced with a greatly accelerated
highway program, together with a se
vere shortage of experienced person
nel. Following the example of other
highway organizations, we experi
mented with various types of large
scale aerial photography and since that
time have been consistent advocates of
its use.

To understand the various types of
photogrammetric products which can
be used to advantage by a highway
department it is necessary to know the
type of highway project in which that
particular organization is predomi
nately interested.

In District V a typical project would
be the development of a four-lane di
vided highway to interstate highway
standards. Access would be limited to
openings at not less than quarter-mile
intervals and might be restricted en
tirely except at the more important
crossroads. Traffic interchanges mig-ht
be provided at these locations. The
project would generally be from 3 to
10 miles in length and would be
through terrain which might vary from
level to steeply rolling. Intensity of
land use could range from grazing or
dry farming to built-up urban areas.
It could be an entirely new alignment
or portions of the existing highway
could be utilized for two of the four
lanes.

Construction Cost

The construction cost of such a
project ranges from $300,000 to $800,
000 per mile. At least 80 percent of
our construction and right of way
budget goes into this type of proj ect.

In the location of a highway of this
type it is seldom that cut and fill quan
tities are the primary consideration.

Excavation rarely exceeds 25 percent
and may run as low as 10 percent of the
total construction cost.

If satisfactory grades can be ob
tained the choice between alternate
routes is more likely to be a compari
son of traffic service and of fitting land
use patterns rather than a close fitting
of the routes to the terrain to minimize
grading quantities. For the study of
land use aerial photographs are superior
to any planimetric map and when sup
plemented by a few control elevations
usually provide sufficient information
to determine the location of this type
of highway within very narrow limits.
By their use we have, in nearly all cases,
either entirely eliminated the prelimi
nary surveyor greatly reduced the in
formation required from it.

Based on our past experience we
would, on this typical project, use a
minimum of five different sizes or
scales of individual aerial photographs.
These would be: contact prints from
small scale photography at I to 20,000
with enlargements at 1,000 feet and
at 400 feet per inch, and contact prints
from large scale photography at a
scale of either 500 feet or 300 feet per
inch with enlargements from them at
200 feet per inch.

In addition to these, if the project
were through urban areas or if traffic
interchanges were involved we would
obtain a semi-controlled mosaic, gen
erally at 200 feet per inch, and large
scale enlargements at either 50 feet or
100 feet per inch. In some instances
which will be discussed more fully,
photogrammetric contour maps would
be obtained.

Following is a summary of our uses for
the various sizes and scales of aerial pho
tographs during the successive steps of
location and design of a typical highway
project:

1. For preliminary route selection we
use the 1,000 feet per inch enlargements
from the small scale photography. In addi
tion to the study of land use the photo
graphs are examined under a stereoscope
to determine major topographic controls.

California Highways
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Patterns of land use are often an important factor in determining highway 10cotion.Aerial photographs like this one (Arroyo Grande) tell the highway planner clearly
and quickly where a proposed route mayor may not be feasible. Scale 1":400' on original photograph.

2. If control elevations are required
they are obtained with an altimeter or by
running a stadia profile using the 400 feet
per inch enlargements as a base map.

3. For the study of access and the treat
ment of intersecting public and private
roads the 400 feet per inch enlargements
on which property lines have been plotted
are used. On projects through highly de
veloped areas these are supplemented by

and Public Works

the 200 feet or 100 feet per inch enlarge
ments for more detailed studies.

Map Scales

4. Having determined what we consider
to be the best route, a map is necessary to
accompany the various reports which must
be made regarding the project. The most
suitable scales range from 200 feet to
1/000 feet per inch depending on the type

of project. Enlargements at the most ap
propriate scale are used for filling in
topographic details on the planimetric
maps.

5. If the project is an urban freeway a
mosaic is prepared showing the proposed
freeway lanes, ramps, connections and
separation structure in colored ink. The
mosaic is used in presenting the plan to
our Headquarters Office, to the California
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This vertical aerial photograph, supplemented by a relatively small amount of graund surveying, produced
the contour map on the opposite page. Scale 1":400' on original photograph.

Highway Commission and to local plan
ning authorities as well as for display at
public meetings.

6. During various stages of planning
and adoption of the route the project will
have received· considerable publicity.
Either the large scale enlargements. or the
mosaic are the best method of explaining
the proposed plan to property owners
along the route who will cal/. at our office
for information.

7. If the project is on new alignment the
chief of party making the location survey
is supplied with 400 feet per inch enlarge
ments from the small scale photography
on which the proposed centerline has been
sketched together with notes as to the
various controls..

8. During the design stage following
the final location survey, the drainage en
gineer will study the contact prints under
the stereoscope and outline the drainage
areas for calculation of culvert sizes.

9. The materials engineer will study the
1,000 feet per inch en largements for the
location of sources of granular materials
for base and pavement construction.

10. The designer makes extensive use
of the large scale enlargements. Without
them his knowledge of the project would
be confined to the narrow strip of topog
raphy covered by the location survey sup
plemented by one or two brief trips to the
field. The photographs show adjacent im
provements and their relation to the pro
posed highway and give him. a general
understanding of the entire project that
would be impossible to obtain without
their use.

11. Right of way agents make frequent
use of the large scale enlargements both
to determine the fair market value of prop
erty to be acquired and in negotiation for
its purchase.

Developed by Trial and Error

Many of these various uses for aerial
photographs have been developed dur
ing the past four years by trial and
error and without any specialized
training in photogrammetry. The field
is by no means exhausted and we are
constantly finding new uses or varia
tions of the old ones. On most projects
of the type discussed we would con
sider it poor economy not to obtain
all of the various sizes and scales of
photographs mentioned.

We have found that our most seri
ous mistakes in the past have been in
obtaining too few photographs rather
than too many. A recent check of all
projects on which we are now work
ing in the Planning, Location and De
sign sections showed that we are using
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aerial photography on 20 out of a
total of 22 projects.

The maximum cost of aerial photog
raphy on any of our projects to date
has been $175 per mile, including mo
saics. The lowest cost on projects
where large scale photography has
been used was $60 per mile. We did
not obtain mosaics on this section. It
would be impossible to estimate the
monetary saving that has been made.
We know that the photographs have
paid for themselves many times over
and that we have accomplished more
work and better work than would
have been possible without them.

Contour Mapping

The superiority of aerial photo
graphs over any available planimetric
maps for most of the uses which have
been discussed, as well as their rel
atively low cost, puts them in a class
by themselves. In the field of photo
grammetric contour mapping, how
ever, the situation is different.

Here the photogrammetrist finds
himself in direct competition with old,

well established methods of making
surveys for highway locations. The
highway engineer will be more reluc
tant to experiment in this field where
he must use quantitative measurements
from maps whose origin is somewhat
of a mystery to him. And yet there is
unquestionably a large field for this
type of mapping for highway location
and design.

In District V we have used or have
under contract photogrammetric con
tour maps at scales of 50 feet, 100 feet
and 200 feet per inch with contour in
tervals of 2 feet and 5 feet. We would
classify the 200-foot scale with 5-foot
contour intervals as reconnaissance or
preliminary survey stage maps, which
would be valuable on location through
steeply rolling or mountainous terrain
where it was necessary to study a wide
band of topography Of- where heavy
undergrowth made it difficult to sup
plement the large scale photographs
with ground reconnaissance. In such
cases they would eliminate the need
for a preliminary survey.

California Highways



'r-------
I
I
I

f---~j

.., 0

'-------:-_"---_-----'-~__4C=7.~,

®~~;~~32/

r'\
~~/

I

~
A portion of the area shown in the photograph on the opposite page has been reproduced in this photogrammetric contour map. Scale 1":50' on original map.

Aerial Maps Sufficient

The 100 feet per inch maps with
contour intervals of 5 feet or 2 feet
go beyond the preliminary survey
stage and greatly reduce the informa
tion required from the final location
survey. Where the design is relatively
simple and vegetation does not pre
vent accurate contouring it would be
entirely feasible to develop complete
construction plans and award con
struction contracts from the data on
these maps.

Photogram metric contour maps at 50
feet per inch with 2-foot or l-foot contour

intervals, when supplemented by a minor
amount of ground surveying by our field
parties, provide data for final design of
the most complex highway projects. We
believe that the greatest potential field
for photogrammetry in highway location
and design in California lies in this type
of mapping. Its adaptability to one par
ticular type of project is of special im
portance.

At the present time, California is
embarked on a long range program of
highway modernization which, on the
basis of present revenue, will require
many years to complete. This pro
gram will ultimately result in the de-

velopment to expressway or freeway
standards of practically all of our ma
jor arterial routes. It will mean relo
cation of many of these routes where
they pass through cities, town or small
suburban areas. Local communities
along our principal highways are be
coming increasingly aware of the
probabilities of such relocations. It is
only natural that they should want to
know how they will be affected.

Future Planning

As an example, we were recently
requested by the Board of Supervisors
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A portion of the proposed Salinas Freeway is graphically shown in white ink on an aerial photographic mosaic. Scale 1":200' on original mosaic.

and local groups in Monterey County
to make the necessary studies to de
termine the future location of U. S.
101 through all the various towns in
the county. This request was made
with full knowledge that construction
through some of the communities was
at least 5 to 10 years in the future.

There are both advantages and dis
advantages to such a procedure. The
obvious advantages are that it permits
orderly and well integrated commu
nity planning and development and
that it will result in material saving in
future rights of way cost by forestall
ing expensive improvements which
might be constructed within the next
5 to 10 years. In many cases the cost
of such improvements might force us
to a less desirable location in the
future.

The principal disadvantage is to the
individual property owner who may
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wish to sell or improve property
which lies in the path of the future
highway. By adoption of the route
and the attendant publicity we have in
effect put a blight on his property if
he wishes to improve it or sell it. In
some cases, of course, it may serve
to increase its value.

Saving of Time

In all fairness to such an owner as
well as to minimize future right of
way costs we must be prepared to
acquire such portions of the future
right of way within a reasonable per
iod of time. To do this it is necessary
for us to prepare detailed plans show
ing all geometric features of the pro
posed highway including exact right
of way lines. But such work requires
the time of surveyors, draftsmen and
designers whose services are urgently
needed for projects where right of

way acquisition and construction are
scheduled for the next few fiscal years.

This, in our opinion, is the ideal
project for the use of 50 feet per inch
photogrammetric contour maps. By
including key property corners in the
photogrammetrist's ground control
survey, we can obtain all information
required for the development of plans
to right of way acquisition stage with
a minimum use of our own manpower.
We not only save the time required
for a ground survey but also most of
the time required in the office to plot
the survey data.

Recent Mapping Contract

This can be explained more clearly
by describing our most recent photo
grammetric mapping contract and the
products we have obtained from it. In
June of this year we contracted for
maps of four highway projects totaling

California Highways
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16 miles in length. This included 9
miles of 100 feet per inch mapping with
5-foot contours at a cost of $940 per
mile and 7 miles of 50 feet per inch
mapping with 2-foot contours at an
average cost of $1,670 per mile. The
width of mapping ranged from 400 feet
to 2,100 feet. The total contract price
was $20,161.

The first maps covering 4 miles were
delivered in August, an additional 8
miles in September and the last portions
on October 10, four months after
award of the contract. Location sur
veys by our usual methods for these
proj ects would have taken one survey
party over 15 months to complete and
would have cost at least $45,000. Plot
ting the survey data would have cost
another $5,000. To the $20,000 cost of
the photogrammetric maps must be
added approximately $3,000 for costs
of checking the maps and another
$2,000 for obtaining additional data
not included on the maps.

Saving in Money

We have thus made a direct initial
saving of approximately $25,000 and
over a year in time. A portion of the
initial saving will be ultimately lost as
it will be necessary to run the center
line prior to construction and, in order
to comply with our methods of pay
ment for excavation, it will be neces
sary to cross-section at least the por
tions of the project involving excava
tion quantities.

But most important is the fact that
we have saved the expenditure of $45,
000 worth of our own manpower at a
time when the shortage of engineers
is becoming increasingly critical.

The data which we will obtain from
these photogrammetric contour maps
is worthy of some discussion. First is
the photogrammetrist's ground control
survey. In conformity with recommen
dations of the American Congress of
Surveying and Mapping, we specify
modified second order accuracy for

the control surveys. They are based on
the State Grid Coordinate System and
are adjusted to first or second order
triangulation of the U. S. Coast and
Geodetic Survey. These control sur
veys have a somewhat higher degree
of accuracy than we would normally
attain with our own survey parties.

Accurate for Calculations

On the maps accompanying our
specifications for the photogrammetric
contract we indicate property corners,
highway monuments and city street
monuments which the photogrammet
rist is required to locate in the course
of his control surveys. As a result we
are able to plot subdivisions and prop
erty lines on the maps and prepare deed
descriptions with little if any additional
survey work on our part.

Checks which we have made of the
contouring indicate that it is suffi

• .. Continued on page 35

For purposes of preliminary study, the design of a proposed traffic interchange has been developed in considerable detail on this photogrammetric
contour map. Scale 1":50' on original map.

and Public Works 29



r^/ Four Units Under Way on
~~`v/ V ~ Oceanside-Carlsbad Project

By

WoxLn Wnx II caused a tremendous increase in population in the San Diego
area. Wartime activities of the many
military centers in the county flooded
the area with military personnel. In
addition, there was a steady civilian in-
flux attracted by the labor demands of
rapidly expanding aircraft factories and

RALPH A. LEJONHUD, Project Enc

other industries. Even with wartime
restrictions, this unprecedented in-
crease in population seriously over-
taxed all highway facilities as well as
other utilities in the area. Contrary to
popular expectations, the cessation of
hostilities did nit cause an appreciable

;n~~,

~ineer

decrease in population and the relax-
ation of restrictions on travel placed an
additional burden on the highways.

High Accident Rate

The Coast Highway, U. S. 101, is
the principal connection between San
Diego and Los Angeles. Between San

r[. -~.r 1 .. ~ W ~ 4:.,.?. - 
,~'. = 

~, 
xy 4t~y* _ r ~Kd; r FC "+r"*j~w,,~,~'~~ , a '4 I~~ 

ill ~ I ~I :~ - I ~ ~,fzwc~, 
`._

~ ~' l

4 i`.. i~

•.zy'~,
i. ~ t w, r _ i H ~' f !:t ~ "~F.~~., ~ _ ~-~ ~ ~~

c ~~'°p~~ ~.a 
`v.'Y' tit' ~,,~ ~~`.. 

'`.: ~~~.-.~ - "~~

"~,y rY 

~: 
ysii~-~a/H'' - a" 

~ 
y J' i r,r,~.,

°~ f , 
~`y~ fir, s~ ~ ~ r " ~ ~„t ~+.. ~

UPPER—Near the north end of the Oceanside-Carlsbad Freeway, looking under the Hill Street Overcrossing toward the so~ihern (Oceanside) end of
the existing bridge over the San Luis Rey River. LGWER—Looking south from the same bridge.

]IIIE 111►

+.i..r~. 
.. .. _

~t~ r

-~~i,'•

~"']-. ~'~~ ~ 1 .,'tom_ 

!ll ~y~~ ~ ~ ~_

r yx~ ':

.~ __-- s . r~<

30

ili
~~~~ y,

~Y ;r; , xs- - ~--'

- .~ T~-~

California Highways



UPPER-Looking north across the San Luis Rey River toward Camp Pendleton from Oceanside, showing construction under wayan widening of the existing bridge.

LOWER-Existing bridge over the San Luis Rey River will serve only southbound traffic when the structure is widened as a part of Oceanside-Carlsbad Freeway proiect.
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L UNDER CONSTRUCTION CONSTRucnON TO

Diego and Oceanside, the present road
is predominant!y30"'"foot three-lane
pavement with some four-lane and
four-lane divided sections through the
unincorporated areas of Del Mar, En
cinitas and Leucadia. Within the City
of Oceanside, highway traffic travels
the principal business street of the city.
Accident rates on this section are nearly
three times the state average for sim
ilar sections.

It was obvious that a major improve
ment was essential. In February, 1947,
preliminary surveys and plans were
started on the three-lane portion be
tween San Marcos Creek and Agua
Hedionda Creek as the first unit in a
proposed full freeway development of
the entire coast highway from San

Diego to north of Oceanside. In April
of 1947, the work was expanded to in
clude a proposed relocation on full
freeway standards north from Agua
Hedionda through Carlsbad and the
City of Oceanside to the San Luis Rey
River.

Proposed as Freeway

After careful consideration of all
possible routes the California Highway
Commission selected a route which
by-passed the business districts and
yet was close enough to provide ad
equate traffic service to the community
centers.

The proposed route through Ocean
side and Carlsbad was adopted and a
freeway resolution passed by the Cali
fornia Highway Commission in Sep-

tember, 1949. A freeway agreement
was signed with San Diego County for
the portion outside the Oceanside City
Limits on August 1, 1950, followed by
an agreement with the City of Ocean
side on August 23, 1950. In March,
1951, another freeway agreement was
signed with San Diego County cover
ing that portion of the road between
0.5 mile south of San Marcos Creek
and 2.2 miles south of Carlsbad. These
actions set the stage for the State to
proceed with the construction.

Five Construction Units

Following completion of the agree
ments, the California Highway Com
mission promptly arranged for start of
construction by allocating funds as fast

BOTTOM-Looking north, with the Mission Avenue Separation in the foreground
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START IN 1952 UNDER CONSTRUCTION

as detail plans were completed. Due to
lack of funds, it was not possible to
place under contract in the current
year the section from 2.2 miles south of
Carlsbad to Buena Vista Lagoon. That
unit has been included in the recently
announced budget for the 1952-53
Fiscal Year.

The nature of this U. S. 101 reloca
tion does not permit utilization of any
major portion until the entire project
is completed. A program of independ
ent, concurrent contracts was adopted

to insure completion of the whole proj
ect in the minimum possible time.

The total project between 0.7 mile
south of San Marcos Creek and the
main entrance to Camp Pendleton
north of Oceanside has been divided
into five construction units. Four of
the units are now under contract:

Four Projects Under Way

On March 15, 1951, bids were opened
for the first portion of the Oceanside Free
way. lhis 1.06 miles section between one
quarter mile south of Mission Avenue and

the San Luis Rey River was awarded to
Cox Brothers. The project is under the
supervision of Glenwood L Richardson as
resident engineer, with a total estimated
construction cost of $1,030,000. Mr. Rich
ardson also has general supervision of the
other construction units, except for the
San Luis Rey River bridge and approaches
contract.

From 0.7 mile south of San Marcos Creek
to 2.2 miles south of Carlsbad. is also under
construction by Cox Brothers, with Clar
ence. E. Walcott as resident engineer, for
a total estimated construction cost of
$710,OOOi and

Looking south on the Oceanside-Carlsbad Freeway, showing pier construction for the Eighth Street Overcrossing in Oceanside
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The San luis Rey River Bridge and ap
proaches are being constructed by Charles
McClosky, for $1,050,000, with A. K. Gil
bert of the Bridge Department as resident
engineer.

The most recently awarded contract on
this project covers the section from Buena
Vista lagoon to one-quarter mile south of
Mission Avenue in Oceanside. The contract
is held by J. A. Payton and Bent Construc
tionCompany. Alvord C. Estep is the resi
dent engineer. The estimated cost is about
$1,734,000.

Plans are complete for the remaining
unit between 2.2 miles south of Carlsbad
and Buena Vista lagoon. Bids for that
work will be requested early in 1952.

Full Freeway Standards

The project is being developed on
full freeway standards and incorporates
the latest highway design features.
The relocation through Carlsbad and
Oceanside will provide two 12-foot
lanes of portland cement concrete
pavement on either side of a 40-foot
median. Thus as traffic increases in the
future, the four-lane section can be ex
panded with minimum expense to pro
vide a six-lane facility with a 16-foot
separation between northbound and
southbound lanes.

The highway section has been ad
equately designed structurally to safely
carry the maximum truck loads fre
quently encountered on this main
artery. The eight-inch thickness of
Portland cement concrete pavement is
supported by four inches of cement
treated subgrade which in turn is sup
ported by a maximum of 16 inches of
selected material. Thus the native ma
terial is covered by a structural road
bed section of two feet and four inches
maximum thickness.

Mud Rem'oval

In the various sloughs crossed by the
route, the existing mud and muck
would not adequately support the'nec
essary highway fills. Therefore, to pre
vent future settlement of the fills with
resultant displacement and distortion
of the highway surface, a maximum of
seven feet of the existing mud and
muck is being removed and replaced
with suitable material.

Adequate storm drain systems are
being completed as a part of the free
way construction to assure the rapid
removal of all storm waters for the pro-
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tection of the traveling public. Nearly
eight miles of various size pipes are
being installed for culverts and storin
drains in addition to the more than four
miles of piping required for sewer and
water supply relocations and sprinkler
systems. Portland cement concrete gut
ters are being constructed adjacent to
the main traffic lanes in urban areas to
remove surface water. The gutter sec
tions will also serve to confine traffic to
the main lanes, thus reserving shoulder
areas for emergency use.

Erosion Control

All excavation and fill areas are be
ing covered with top soil as a part of
the current work. Following the
present construction operations, orna
mental plantings and ground cover will
be started for erosion control and land
scapmg.

From 0.7 mile south of San Marcos
Creek to 2.2 miles south of Carlsbad,
the existing road will be used to serve
southbound traffic and two new lanes
are being constructed to serve north
bound traffic. Separation of the traffic
lanes in this area will vary from a mini
mum of 48 feet to approximately 240
feet, due to slight differences in align
ment between the existing road and
the new construction.

To provide access control, all of the
property west of the highway between
the approximate limits of San Marcos
Creek and 2.2 miles south of Carlsbad
is being acquired in connection with
the current project. In the disposal of
any of this ocean front property found
to be in excess of actual highway needs,
first consideration will be given its de
velopment for recreational purposes by
appropriate public agency.

The complete project represents a length
of 11.3 miles with a total cost of construc
tion plus rights of way of approximately
$8,800,000.

GOOD WALKING HABITS

Don't be a jaywalker. Cross streets
at the crosswalk, not in the middle of
the block. And watch the traffic lights.
Walking's good for you, but watch
where you're walking.

~n memoriam
FRED W. HASELWOOD

Friends of Fred W. Haselwood
were shocked and saddened to learn
of his death at Redding on Novem
ber 20,1951. It was only a year and
a half ago in May that he left state
service with the best wishes of his
friends and coworkers, that he might
have many years of enjoyable re
tirement.

Fred Haselwood would be ranked
among the leaders of the small
group of engineers who, in 1912,
laid the foundation of the highway
network and engineering organiza
tion of California, that has to this
day been rated with the highest in
the Nation. It was their unquestioned
engineering ability, absolute hon
esty, and unrelenting resistance to
any damaging influence, that car
ried the organization through the
years with the highest respect of all,
and without one single charge of
corruption.

It was Fred's inherent ability to
foresee the needs of the future that
made his work outstanding, and he
gave without personal thought of his
time and effort to obtain perfection
in his chosen field. Of him it can
truthfully be said that "He served
the people welL"

Fred is survived by his devoted
widow, Maude Zimmerman Hase,!
wood, his son Robert, and three
grandsons, Richard, Robert, and
Douglas.

Sincerest sympathy of all is ex
tended to the family.

NEW MEXICAN HIGHWAY
TO OPEN NEXT YEAR

Mexico's new Pacific Highway, de
signed to link Nogales, Arizona, with
Mexico City, is well under way and is
expected to be completed in mid-195 2,
according to announcement made by
the Automobile Club of Southern
California.

About 1,200 miles of highway are
now completed, the principal points
along the way being Cuidad Obregon,
Mazatlan and Culiacan: In four years
of construction, 96 bridges, totaling 25
miles, have been erected. It is expected
that this new highway, when com
pleted, will take some 450,000 Ameri
can visitors annually to Mexico City.
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Photogrammetry
Continued from page 29 ..•

ciently accurate for calculation of ex
cavation and embankment quantities
and for establishment of slope lines and
subsequent calculation of right of way
lines. On th~ 9 miles of 100 feet per
inch mapping we have run check pro
files which cross 455 of the 5-foot
contours. Slightly over 90 percent
were in error by iess than 2.5 feet and
52.5 percent were in error by less than
1.0 foot.

A tabulation of errors in half-foot
groups shows close conformity to the
theoretical error curve with the num
ber of plus and minus errors being ap
proximately the same in each group.
Checks made to date on a portion of
the 50 feet per inch mapping with
2-foot contour intervals indicate that
over 60 percent of the contours are in
error by less than 0.5 foot with plus
and minus errors again being approxi
mately equal.

Checking Worth While

This may seem to be an excessive
amount of checking but we believe it
to be well worth while. It has satisfied
us that systematic errors have been
eliminated in the various photogram
metric processes and gives us a feeling
of confidence in the maps.

Cultural detail is not quite as C0m
plete on these maps as we would ob
tain from our own surveys, but is suf
ficient for right of way appraisal and
acquisition. We would not plan to cut
10 feet off the front of a building or
place the right of way line within a
few feet of a well or other valuable
improvement by scaling from the maps
without a field check. However, we
would, in similar cases, make an addi
tional check of our own ground survey
measurements.

Where connections are to be pro
vided to existing streets or roads or
where separation structures are pro
vided at such locations it will be neces
sary for us to determine more accurate
elevations in the field. We will have to
locate culverts, septic tanks, and vari
ous underground utilities in the field.
At locations where second story or
pavement blankets over the existing
highway are planned it will be neces
sary to take accurate cross-sections.

and Public Works

However, few if any of these details
are necessary for establishment of right
of way lines and most of them can be
postponed until a short time prior to
construction.

To summarize, we have found in Dis
trict V that we can make advantageous
use of both large and small scale aerial
photographs on nearly all of our projects.
Photogrammetric contour mapping at
scales ranging from 50 to 200 feet per
inch possesses very decided advantages
on certain specific types of highway proj
ects. The greatest potential field in Cali
fornia is for highly accurate 50 feet per
inch mapping with 2-foot contour interval.

Civil Defense
Continued from page 1 •••

The field forces of the Department
of Public Works will be further aug
mented by men and equipment from
local contractors, working under the
direction and supervision of our engi
neers through the execution of a serv
ice agreement. In case still more assist
ance is needed, the regional coordi
nator will request additional aid from
adjacent areas not having suffered
enemy attack.

Generally, the responsibilities that
will be assigned to our department
forces will be in conformity with our
normal duties. For example, the first re
sponsibility of Division of Highways
employees will be to head up certain
"debris clearance" teams to clear lines
of communication (highways, roads
and streets) of obstructions. The Divi
sion of Architecture will likely furnish
"damage survey" teams to a stricken
area, to determine those buildings and
other structures that can still be used
or that must be demolished because
they are unsafe. The Division of Water
Resources will be actively concerned
with weakened dams within the area
affected, and with the adequacy of the
water supply. All of these duties have
been set out and studied in the individ
ual plans of the operating divisions, so
that they are foreseen and expected to
a degree that little or no realignment
of our forces has been necessary to
establish full conformity with the State
Civil Defense Plan. .

We are constantly experiencing situ
ations that test the efficiency of the

. • . Continued on page 63

John K. Hislop
Gets New Post

Appointment of John K. Hislop of
Los Angeles as manager of the San
Joaquin Valley Council of the Califor
nia State Chamber of Commerce has
been annouJ:.1ced by James Mussatti,
general manager.

Hislop, formerly assistant manager
of the State Chamber's Southern Cali
fornia District Council, succeeds Paul
Fairchild. He took over his new duties
Nqvember 15. The San Joaquin Val
ley Council offices are located in the
Fresno Hotel, Fresno·.

A native of Los Angeles, Hislop at
tended the University of California at
Los Angeles. Following service with
the Navy during World War II, His
lop joined the State Chamber staff as
director of public relations for the
Southern California district. He later
became assistant manager of the South
ern California office.

Counties Share
In Forest Funds

MORE THAN $2,250,000 will be dis
tributed among counties of California
containing national forest land as their
share in national forest receipts for the
last fiscal year which ended June 30th.
These estimates of amounts to be dis
tributed have just been released by
Regional Forester Clare Hendee of the
Forest Service with headquarters in San
Francisco.

This amount, $2,340,742, represents
an increase of about 138 percent over
the last fiscal year's returns to the coun
ties. This increase is the result of higher
prices for some national forest products
and the opening up of new areas for
fuller utilization of previously unde
veloped areas. Current receipts indicate
that next year's returns will go even
higher. New record highs will prob
ably be established in most of the coun
ties concerned.

Every year, 25 percent of each na
tional forest's total earnings is divided
among the counties in which a national
forest is located. The division is made
in proportion to the percentage of na
tional forest land within each county.
All moneys received by the various
counties is used for roads and schools.
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Gaviota Pass Tunnel Work to Provide
4-Lane Highway Under Way

J. E. ECKHARDT, Design Engineer, District V

IN GAVIOTA GORGE, 32 miles northerly
from the City of Santa Barbara on
U. S. 101, there is an historical monu
ment to an event that didn't happen.
Inscribed on this monument is the fol
lowing: "Here on Christmas Day in
1846 natives and soldiers from the Pre
sidio of Santa Barbara lay in ambush
for Lt. Col. John C. Fremont, U. S. A.,
and his battalion. Advised of the plot,
Fremont was guided over the San
Marcos Pass by Benjamin Foxen and
his son, William, and captured Santa
Barbara without bloodshed."

Gaviota Canyon traverses the Santa
Ynez Range from north to south across
the structural trend of the range. Dur
ing the process of downcutting, Gavi
ota Creek and its tributaries aided by
differential erosion on steep-dipping
strata has dissected the canyon into a
rugged terrain of V -shaped canyons
trending east-west with sharp divides
over 600 feet high.

Geological Formation

Rainfall averages about 20 inches
and the erosional effects from runoff
are very slight on the hard resistant
sandstones but in the areas underlain
by shale and siltstone, canyons have
developed.

The Santa Ynez Mountains comprise
a portion of an east-west range which
in this area were formed by a raising
of the earth's crust with the various
layers dipping to the south.

Within the limits of the tunnel the
formation is Gaviota sandstone in
massive formations.

Geologically speaking, the forma
tion of this area is very young, being
formed only about 40,000,000 years
ago.

Because of the historical importance
and natural rugged beauty of this
gorge every effort is being made in
connection with the development of a
four-lane expressway of U. S. 101
through this area to hold to a minimum
the scar that man and his machinery
will make. Further efforts in the form
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of landscaping will be made to obscure
the workings and repair the damages
of the highway contractors and the
highway engineers.

As part of this plan a 420-foot tunnel
is being constructed in lieu of an open
cut at the narrowest point in the gorge.
The tunnel will be on a 1,200-foot
radius curve, on a +4.47 percent
grade, and will provide for two lanes
of travel for northbound traffic with
the existing two-lane highway being
used for southbound traffic.

Tunnel Construction

The tunnel is to be lined with 1 foot
6 inches of Portland cement concrete
and will be horseshoe in shape, ap
proximately 35 feet wide and 22 feet
high. To handle possible subsurface
flows, arch weepers constructed of 3
inch steel tubing are to be placed about
every 30 feet along each side of the
tunnel, 6-inch perforated metal pipes
are to be placed near the base of the
tunnel on each side at IS-foot centers,
and a 6-inch pervious material blanket
is to be placed under the cement con
crete pavement. These will all drain
into longitudinal openings to be con
structed along each side of the tunnel
in back of the curbs.

Provision is to be made for future
lighting of the tunnel in the event it is
found necessary at a later date. This
will consist of the conduit, transformer
boxes and other parts to be embedded
in the concrete lining.

To further preserve the natural
beauty of the Gorge every effort is to
be made to blend the exposed portions
of the tunnel with the surrounding
landscape. The exposed surfaces of the
tunnel portals are to be finished to
simulate the native sandstone of the
Gorge. Rough form lumber with the
unfinished surface in contact with the
concrete, with recesses formed in the
concrete and an application of a sand
stone colored stain will produce a con
crete surface with the appearance of
large blocks of sandstone. The stain

will be darker in the lower portions of
the portals and around the edge of the
tunnel opening. A portion of the tun
nel barrel near the north portal will be
exposed due to the nearly vertical slope
of the ridge and a 20-foot overhang.
This surface will be finished in the
same manner as the tunnel portals with
an area on top to be backfilled with.
topsoil. This area and a small day
lighted area just north and to the left
of the north portal are to be planted
with native shrubs and trees to further
restore the natural appearance of the
Gorge.

Landscaping

Several hundred feet south of the
tunnel a parking area is to be provided
in the median which is approximately
85 feet wide. Several existing trees, in
cluding a 48-inch bay tree, are to be
saved and made a part of this parking
area. Additional trees and shrubs are to
be provided along with other land
scaping in this area as part of a separate
landscaping contract. The existing
bronze plaque will be moved to a sand
stone pedestal to be constructed in the
parking area, along with sandstone
curbs to provide protection for plant
ing and walkway areas. To further re
tain the natural appearance the drive
way areas will not be surfaced but will
have a six-inch layer of native material
as a surfacing. If a steady source of
water is encountered within the tunnel
it will be piped to the parking area
for a drinking fountain.

Bids for the tunnel contract were
opened June 6, 1951, and the contract
for $460,000 awarded June 18, 1951, to
Rhoades-Shofner Construction Com-
pany, Inc., of Los Angeles. The con
tractor's superintendent on the job is
Mr. Paul Lemaster and. the resident
engineer for the State is Mr. John E.
Witte.

A time limit of 250 working days is
provided with completion scheduled
for July 3, 1952.
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from near Gaviota Store to Gaviota ~ - dd~ ~ .- ~ = .r "'_ , ~.~Gorge, which is budgeted for the ,~ , ! _' , .~ ,.-` -fir ~,,, y~ ̂
1952-53 Fiscal Year, is completed, a --~~ .~ °'' ~t-~ _~'
four-lane expressway, 7.5 miles in ~ r '~q~ ~-~"
length, will replace one of the most .:." . ~ J ~ l ~,s , "
tortuous stretches of U. S. Highway - _ ̀ ~ ~► ,. fir. 1 '~
~O1 between Los An eles and San ~ ' ~ ~" ~ `_ '""~~=~.;y ~ rF ,

Francisco. g ~ ~1_ s . , ~r „ _ . ~ - ~ ..rte. = . e ::r 't tip,- ` . ~
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She Beach Study Expressway Spurs
Subdivision Growth

By THEODORE A. REINHARDT, Right of Way Agent, District V

ALTHOUGH land developers have
long recognized that good highway
facilities are essential to successful sub
division ventures, usually this recogni
tion has been based on observations of
general trends rather than statistics.
This has been because the proper
evaluation of the other factors affect
ing subdivision marketability is gen
erally impossible.

A singular opportunity to measure
highway benefits to a residential com
munity depending upon a larger popu
lation center for economic support
stemmed from the State's conversion
of 11 miles of a crooked, steep-graded
section of U. S. Highway 101 south
of San Luis Obispo to a modern four
lane expressway, in connection with
which about 8,000 feet of the old high
way was left to serve a beachside com
munity as a frontage road.

Maximum Effects Expected

The effects this highway improve
ment had on businesses along the front
age road are also noteworthy because
the rough terrain dictated an extremely
severe construction treatment which
probably resulted in the maximum ef
fects on commercial property to be ex-

pected in an expressway-frontage road
development. The new expressway
was built from 10 to 20 feet above the
grade of the old highway and provides
only three connections to it in approxi
mately 8,000 feet. Furthermore, the
northbound lanes are separated at in
tervals from the southbound by inter
vening land which partially ~bscures
the highway businesses from view.

Shell Beach, 10 miles south of San
Luis Obispo and near the southerly end
of the expressway, is a typical rural
subdivision where there is a lack of
adjacent industrial development pro
viding close-by employment. Accord
ingly, the unprecedented residenti.al
growth and land value increases fol
lowing the highway construction are
probably indicative of the importance
of controlled access roads to competi
tive suburban and rural subdivisions
throughout the State where the dis
tance from home to office is a sec
ondary consideration to the time and
degree of safety involved in making
the usual one or more round trips
daily.

Shell Beach became a residential sub
division in 1924. Twenty-three years
later, in 1947, when construction of

the 11 miles of expressway south of
San Luis Obispo became imminent, it
was a community of less than 200
buildings and fewer than 600 people.
This was despite the fact that, being
located just 10 miles south of San Luis
Obispo along the nearest beach to the
city, the Shell Beach subdivision was
ideally located for commuters who
enjoy seaside living.

Growth Doubled

In these last five years Shell Beach
has grown 125 percent-considerably
more than double its 1947 size. During
the full 1O-year period from 1940 to
1950 no other community in San Luis
Obispo County, including the county
seat, expanded more than 60 percent,
according to the latest census.

This comparison of Shell Beach
growth figures with other communi
ties in the county during the approxi
mately five years since the expressway
construction was begun points out
that the Shell Beach development
problem was just the question of get
ting the amenities of beachside living
to market.

Residential property values in Shell
Beach quickly reflected the increased

This map shows the communities of Shell Beach and Pismo Beach and the Southerly end of the II-mile expressway between Pismo Beach and San Luis Obispo. Note

the infrequent connections to the old road from the new divided highway.
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Picture of the residential community of Shell Beach taken near the Pismo Beach city limits. The lack of a wide sandy beach explains why Shell Beach is primarily resi
dential while Pismo Beach, with its nationally known miles of smooth, sandy beach, is almost completely tourist supported.

demand by San Luis Obispo employed
families desiring seaside atmosphere
following the highway improvement.
These residential lot values rose from
an average of approximately $400 in
1947 to an $800 average in 1950 and
1951. During this period no other
existing subdivision in the area ap
pr.oaches this increase, percentage
WIse.

Retail Business

The over-all effects of the highway
improvement on Shell Beach commer
cial properties were slight. This con
clusion was developed from a com
parison of the nine previously existing
Shell Beach retail businesses to the 22
establishments located along the por
tion of U. S. Highway 101 in Pismo
Beach, one mile southerly. The Pismo
Beach businesses were u"sed for com
parison because they provided the
most accurate yardstick available, in-
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asmuch as they are situated along an
un"changed portion of the same high
way within a mile of Shell Beach and
consist of predominately the same
business types-namely, cafes, bars and
service stations.

Shell Beach businesses disclosed a
gross volume drop of 1.91 percent dur
ing the first year after the expressway
opened in the summer of 1949. Mean
while Pismo Beach businesses along the
same side of the highway dropped 5.28
percent in gross volume. Businesses on
the opposite side of the highway in
Pismo Beach gained 1.58 percent.

While these comparisons indicated
there was very little change in the total
business volume transacted by all the
establishments studied, a study of the
individual businesses in both Shell
Beach and Pismo Beach indicated a
normal amount of shifting of patron-

age from one establishment to another
within the area.

This customary changing of patron
age within the same vicinity probably
accounts for the diverse opinions ex
pressed by the business people con
cerning the effects of the highway im~

provement. The individual merchants
varied in their offhand estimates from
substantial benefits to severe losses.

Gains and Losses Shown

The number of gains and losses
registered along the entire section, in
cluding Pismo Beach, actually were
about evenly divided and did not indi
cate any special advantage of the Pismo
Beach location over Shell Beach due
to the highway construction. Five of
the nine Shell Beach businesses in op
eration throughout the period of the
study suffered varying amounts of

•.. Continued on page 64
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rn/ Motorists Travel -Over Miles

`v/ V ~ Of P►pe Lmes and Condv►ts

By CASS M. ROSE, Senior Highway Engineer

JoU ARE driving along Lakewood
Boulevard in the southeast part of Los
Angeles County, and the traffic light
turns red at Carson Street. As you
make a 20-second pause, did you ever
wonder what is under your car besides
a good, dependable pavement?
Come into the District VII Substruc-

ture Section and ask the file girl that
question. She will pull out a card
labeled: "VII-LA-168-A" and tell you
that under that particular highway

intersection, crossing in several direc-
tions, and located at various depths are:

3 Gas lines, 8", 3", 2"
1 Oil line, 8"
1 Gasoline line, 4"
4 Water lines, 20", 12", 8", 6"
5 Telephone multiple duct lines,

2 to 6 line capacity
1 Power line in 2~/z"duct
1 Sanitary sewer, 8"
3 Traffic signal conduits
2 Street lighting conduits

A total of 15 pipe lines and six multiple
duct lines owned by nine different
companies or agencies, and this is in a
rural area. Also, filed where they can
be readily found, are the utility com-
panies' maps of each of these lines.

Relocation of Utilities

In a metropolitan area, any highway
in excavation presents a major prob-
lem as to the relocation of utilities.
Service cannot be interrupted; new
lines must be constructed and cut in
before the old lines can be abandoned.
What is underground, where is it,

and who does it belong to, become $64
questions, and must be answered cor-
rectly, as it is most embarrassing for"all
concerned when a contractor cuts a
transcontinental telephone cable or a
live gasoline line, which has been done
in times past.

When a pipe line or lines are found
during construction that are not shown
on the plans, the item of removal be-
comes Extra Work, sometimes neces-
sitating achange in design with con-
siderable added cost as .well as delay
to the contract.

Mapping Sec4ion Set Up

District VII is endeavoring to have
the answer to these questions before
they are asked. A substructure map-
ping section was set up in January,
1951, to map all underground facilities
on or adjacent to all state highways
in the district, comprising Ventura,
Los Angeles and Orange Counties, an
area with a population of four and one-
half million people. In addition to the
usual utilities found in any metropoli-
tan district, thousands of square miles
of citrus groves, orchards and truck
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garden farms are intensely irrigated,
and some of the largest producing oil
fields in the Country pipe their prod
uct to local refineries.

In the greater Los Angeles area, al
most any rural highway has six or more
pipe lines or ducts on or adjoining the
highways, and in the vicinity of several
oil fields, and at main intersections,
twenty or more underground lines are
not uncommon. No complete sub
structure map was in existence, and
the only lists of underground facilities
were those showing the utility com-

panies or agencies operating under the
jurisdiction of the California Public
Utilities Commission.

It soon became apparent that the
companies listed as "Public Utilities"
were but a fraction of the total. Check
ing the District VII permit file for per
mits issued for pipe line crossings did
not help clarify the picture much,
since numerous lines had been laid long
before many of the highways were
taken into the State Highway System.
Also, scattered line crossings as taken
from the permits did not give the de-

sired continuity to enable a draftsman
to plot the line. "As Built" plans only
showed those pipe lines that had been
relaid, or those located the hard way
by hitting them. That old reliable
source of information, the maintenance
foreman, could not be expected to
know everything underground. One
man proved the exception by reporting
13 pipes of various age and size en
countered when excavating to install
a small culvert. To date, only the
owners of 11 of the pipes have been
found.
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Oil Companies Cooperate

Through the courtesy of the West
ern Oil and Gas Association, we were
furnished the names and addresses of
722 oil companies in this district. All
were contacted, and the response was
excellent. Many were leasing, drilling
or producing companies only, but
some 60 companies had pipe lines, and
all companies with lines on or near the
state highways have now sent us maps
of their pipe lines. We can now say
with fair assurance that we have the
location of all "live" oil and gas pipe
lines in the district. Abandoned lines
are a different story. Fields are pumped
out, companies go out of business, or
a major company revises a map and
omits showing an abandoned line.
When the cost of abandoned pipe line
removal exceeds the salvage value, as it
usually does if the pipe is on highway
right of way, the pipe line is left in
place and after a period of time owner
ship is forgotten or even denied. We
have no way of mapping these aban
doned lines ahead of time but this is
done by a process of elimination on
construction. When, during construc
tion, live pipe lines are uncovered that
have been mapped, with ownership
known, any additional line or lines
found are probably abandoned.

Locating Water Lines

Locating the water companies' pipe
lines is even a tougher problem.

There are over 300 cities, unincor
porated towns or communities in the
district and 106 of them are served by
65 water companies that are listed as
public utilities. The other 200 com
munities have a municipal, mutual or
private system. From lists furnished by
the State Division of Water Resources
in Sacramento, by the State Bureau of
Sanitary Engineering in Berkeley, and
by various local water comp~nies

whose valued help is gratefully ac
knowledged, we believe there are over
1,500 mutual, irrigation and private
water companies operating in District
VII.

Each company is being contacted
with a request for a map of their pipe
line system if on or near a state high
way, or if they have no lines affecting
state highways, they are requested to
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inform us, so that we eventually will
have a complete record showing the
location and size of all water pipe lines
as has been obtained in the case of the
oil lines.

There are two major gas companies
in the district with thousands of miles
of pipe line, with service connections
to practically every residential or com
mercial establishment. This generany
means a high pressure gas line of 4 to
20 inches or larger in size on or parallel
to the main highways, with four-inch
or smaller low pressure service lines.

Gravity FI,ow Lines

The real headaches for the Design
Department are the gravity flow lines,
such as the sewers and storm drains,
normally constructed on a very flat
grade, and, unlike the pressure pipes,
these lines cannot go over or under
other pipe lines or obstructions. Occa
sionally syphons are used, but only as
a last resort. One of the trunk sewers
recently completed in the City of Los
Angeles is 54 miles in length with a
maximum size of 10 feet 6 inches in
height and 12 feet 3 inches in width,
having a gradient of four feet in ten
thousand feet at the outfall end.

With the exception of a few rural
communities which use septic tanks,
all cities and towns have sewer systems,
and most of these sewers in the metro
politan area flow into trunk sewers
with outlets in the Pacific Ocean. Each
of the 300 cities, towns and communi
ties are being requested to furnish maps
of their sewer systems, and the results
obtained are as diversified as were those
fro111 the water companies, varying
from towns where practically the only
record is the memory of the water
superintendent to oth~rs employing a
fine engineering staff with all maps and
records up to date.

Hydrologically, Los Angeles is situ
ated in an area having a peculiarily in
tense rainfall concentration, over one
inch per hour for a 24-hour period hav
ing been gaged.

Storm Drains

Metropolitan Los Angeles has over
1,400,000 dwelling units, and tens of
thousands of commercial and indus
trial establishments, \vith thousands of
miles of streets and other paved areas.

This built up area has greatly reduced
the normal percolation, and the fast
runoff has resulted in flooding various
districts in past years. To eliminate this
condition, the city and county have
constructed a network of storm drains,
many being 12 feet or larger in size,
and all adding to the underground
congestion.

Los Angeles and the nearby cities
and towns were laid out, generally
speaking, without alleys and most elec
tric light, power, telephone and tele
graph lines in the streets went under
ground years ago, the wires or cables
usually being laid in multiple ducts. As
in the case of water and sewer, prac
tically every building in Metropolitan·
Los Angeles is served with electricity
and telephone.

The traffic signal system embraces
installations at approximately six hun
dred intersections on state highways.
To form a circuit at a normal right
angle street crossing, conduits under
three sides of the intersection are re
quired. When traffic actuated signals
are used, additional conduits are run
from the detectors to the control box.

Many miles of ornamental street
lights are in place, with separate con
duit, also an elaborate police and fire
signal system.

Many industries and manufacturing
companies have their own water sys
tems, as well as salt water, waste water
and chemical pipe lines-all adding to
the underground maze, and to the re
search necessary to make the under
ground utility mapping job complete.

All the major utility and oil com
panies contacted and the engineering
departments of most cities and towns
realize the value of a complete sub
structure map, and are cooperating in
every respect by submitting maps of
all underground utilities as they affect
state highways.

Maps Available

The substructure file consists to date
of over 9,000 maps, ranging from letter
size to rolls 4 feet wide and 20 feet
long, with all sizes in between. The
information ranges from a crude lead
pencil sketch showing a one-line mu
tual water company, exact pipe line 10-
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cation and size mdefinite, to carefully
drafted plans numbering over 1,000 at
las sheets as were submitted by three of
the major utility corporations. All
maps are filed by county, route and
section, with a three-way card system
indexed by: (1), name of company,
showing county routes and sections
served; (2) county, route and section,
showing utilities; (3), city or town,
showing owners of all utilities oper
ating in the city limits.

The maps being produced by the
District VII Substructure Section are
strip maps 18 inches in width, traced
on cloth from an appropriate base map,
drawn to a scale of 1 inch to 100 feet
in rural areas and 1 inch to 50 feet in
urban areas with intersections or points
of concentrated line crossings or junc
tions "blown up" to an adequate scale
to show the desired detail. Right-of
wav, subdivision and land lines are
sho'wn, but surface topography is held
to a minimum so as not to obscure
underground detail.

A different symbol of dash and dot
line is used for water, sewer, gas, elec
tricity, telephone or telegraph, oil,
gasoline, traffic signals, storm drains
and steam lines. All lines are called out
at frequent intervals showing owner
ship, size and location, as "6MTD
PT&T-19EW" or "18" HPG-PLG
12SN" would read "6 Multiple Tile
Duct Line, Pacific Telephone & Tele
graph Co., 19 feet East of the West
Right of Way Line," and "18 inch
High Pressure Gas Line, Pacific Light
ing Gas Supply Co., 12 feet South of
the North Right of Way Line." Minor
companies are called out by full name.

Highway Hi-Lites Seek Championship

TOP ROW (left to right): Evelyn Wilkerson, Maxine Struckmeyer, Marie Castro, Bonnie Simpson. FRONT
ROW: Catherine Baz/er, velora Meredith, Manager, and Esther George, Gloria Artus and Jerry Wilkerson

not in picture.

~E HIGHWAY HI-LITES, a basketball At the completion of the first half,
team organized this autumn by Ann the Hi-Lites placed second. Highway
Pratt, are entered in the State Division Patrol, undefeated, placed first.
of the City Basketball League. The first games of the second half

Up to the time of this writing, the were played November 27, 1951.
Hi-Lites have lost only one game, and The Hi-Lites are all out to win the
that was to Highway Patrol by a score league championship. Four games re-
of 15 to 19. main to be played.

Maps Highly Useful

To keep the maps up to date, all
underground encroachment permits
are turned over to the District VII
Substructure Section when the con
struction called for in the permit is
complete. Also, many of the major
utility companies are submitting prints
of any new lines installed by them even
though on private easement if in the
vicinity of a state highway.

These utility companies are begin
ning to realize the value of the work
being done by the District VII Sub
structure Section, and before design
ing a crossing or pipe line paralleling a
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state highway, many of them are ask
ing us "What's in the way?"

Like the "one-stop service station"
they are finding it a lot easier, faster,
cheaper and more accurate to get the
information from one clearing house
than to write to a dozen different
sources and hope they have not missed
one. They appreciate the advantage of
having blueprints of the underground
utilities of all companies on file in one
office.

The District VII Substructure Sec
tion operates under the jurisdiction of
the District Maintenance Engineer and

is staffed by 10 delineators, an office
assistant, and a secretary, with tbe
writer in charge.

CAN YOU STOP?

California law specifies that auto
mobile brakes must be capable of
bringing the car to a complete stop
within certain distances at various
speeds. A motor vehicle going 20 miles
per hour should come to a complete
stop within 37 feet; at 45 m.p.h., within
188 feet. This applies when driving on
dry asphalt or concrete surface where
the grade does not exceed 1 percent.
Are your brakes good enough to make
these stops?
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Out or the
Ma'i Bag

PRAISE FOR CONTRACTOR
A. TEICHERT & SON, INC.

Engineering Contractors

1846 37th Street
Sacramento 5, California

MR. KENNETH C. ADAMS, Editor
California Highways and Public Works

P. O. Box 1499
Sacramento, California
DEAR MR. ADAMS: Letters like the

enclosed from Mrs. Ted R. Barben,
3907 East 57th Street, Maywood, Cali
fornia, a member of the "traveling pub
lic," commending a contractor on a
highway project instead of complain
ing, are so rare we thought you might
like to publish it in a forthcoming issue
of California Highways and Public
Works.

Sincerely yours,
A. TEICHERT & SON, INC.
By A. Teichert, Jr.
Chairman of the Board

3907 E. 57th Street
Maywood, California

A. TEICHERT & SON
Sacramento
GENTLEMEN: We recently had occa

sion to go over the Ridge Route to
Bakersfield and knew, because of the
construction work being done there,
that the trip would be less than pleas
ant. We were delighted to find the road
watered down so that aside from the
surface roughness there was nothing
even to complain of. '

As we went for miles, I began to be
so very thankful for the attention that
had been paid, not only for our per
sonal comfort but for the thoughtful
ness that would reduce the severe driy
ing hazard when clouds of dust obscure
the vision. I wished I could thank some
one for thinking of everything, when
I saw your sign on one of the construc
tion houses so . . . thanks very much.

Sincerely,
MRS. TED R. BARREN
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COMPLIMENT FOR C. H. HIXSON
CAMBRIA CHAMBER OF COMMERCE

Cambria, California

California Highways and Public Works
Post Office Box 1499
Sacramento, California
GENTLEMEN: The Cambria Chamber

of Commerce does herein and hereby,
go on record as having observed and
fully appreciated the excellent job of
maintaining the highways in this area,
done by the former superintendent, C.
H. Hixson. He has left a job well doqe
and assume you have assigned another
good man to carryon.

Both Mr. and Mrs. Hixson made a
host of friends while here in Cambria,
and it was with deep regret that we
saw them leave. The community's loss
will be Buellton's gain.

Several of the directors have re
ported on the results of the sincere
efforts expended under the supervision
of Mr. Hixson, which all adds up to
making us proud of U. S. 101.

Needless to say, the community will
extend a warm welcome to the new su
perintendent for this area.

Sincerely,
By GLADYS V. COOPER
Secretary-Treasurer

VALUABLE TO APPRAISER
HARRY J. BlEE

Consulting Appraiser

Palos Verdes Estates
California Highways and Public Works

Post Office Box 1499
Sacramento, California
GENTLEMEN: Please put me on your

regular mailing list to receive Califor
nia Highways and Public Works. Much
of my appraisal work has to do with
acquisition of rights of way and I feel
that your magazine is most valuable in
that field.

HARRY J. BLEE

YOU ARE RIGHT
EDITOR

DEAR SIR: Motorists in our Country
are getting so pampered that they often
blame their accidents on dangerous
roads. The sooner they realize that no
road is dangerous, that some roads are
slow and others fast and require vary
ing degrees of skill and caution to
drive, that the only dangerous things
about the road are thems~lves, the
sooner we might cut down on our ac
cidents.

Most motorists drive so fast in a fog
that they are out of control if an ob
struction looms up ahead. In clear
weather they don't look far enough
ahead to be ready for trouble when it
comes. A large proportion of the fa
talities come from passing unwisely,
being in a foolish hurry.

The program today is to build roads
that require no skill to drive over, be
cause the 20 percent of our drivers that
have over 80 percent of all the acci
dents have demonstrated that they have
neither skill nor caution.

Doctors believe that too much sani
tation, too little exposure to viruses in
infancy, makes for dangerous suscept
ibility later on. Will fool-proof high
ways have the same result in accidents?

F. W. NORDHOFF
Buellton, California

LIKES PHOTOGRAPHS
MR. KENNETH C. ADAMS, Editor

Redwood City
DEAR SIR: I have just paged through

your recent edition on the freeways <:f
San Francisco and Los Angeles. ThIS
is one of the most profusely illustrated
highway magazines I have ever seen,
and has so many articles on advanced
traffic theories that are already in ac
tual practice.

Very truly yours,
JOHNT. AMBROSE

California Highways



REALTOR LIKES MAGAZINE
VENICE REALTY BOARD

Office of: Edwin A. Johnson
12234 Venice Blvd., Mar Vista

California

KENNETH C. ADAMS, Editor
California Highways and Public Works

Post Office Box 1499
Sacramento, California
DEAR MR. ADAMS: I have been re

ceiving your valued publication-Cali
fornia Highways and Public ~orks
for many years, and I regard It as the
most important and interesting of all
the magazines I receive in my office.

I have all my copies filed for future
reference, and I look forward to receiv
ing your valued publication with in
terest.

Yours very truly,
EDWARD A. JOHNSON, Realtor

MAGAZINE WILL BE SENT
CALIFORNIA STATE AUTOMOBILE ASSOCIATION

150 Van Ness Avenue
SAN FRANCISCO 2, CALIFORNIA

MR. KENNETH C. ADAMS, Editor
California Highways and Public Works

Post Office Box 1499
Sacramento, California

DEAR MR. ADAMS: I have just had the
pleasure of meeting Mr. Fernd Duperly
who is the vice president of the Auto
mobile Club of Colombia in South
America.

Mr. Duperly and his father have just
completed a lengthy automobile tour
not only of California but of all the
United States, and they have been par
ticularly impressed with the highway
system in our own State of California.

The Automobile Club of Colombia,
naturally, like ourselves, is tremen
dously interested in the building of
adequate highways in their country.
They have been shown a copy of your
very fine and invaluable magazine and
have asked us if we would have the
kindness to request that you put them
on the mailing list to receive regular
copies of California Highways and
Public Works.

Yours sincerely,

CALIFORNIA STATE AUTOMOBILE ASSN.
C. H. A. DUKE,
Manager, Touring Bureau
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THANKS FROM TURKEY
BRIDGE DESIGN DEPARTMENT

General Directorate of Highways
Ankara, Turkey

CALIFORN IA HIGHWAYS AND PUBLIC
WORKS

P. O. Box 1499
Sacramento, California
DEAR SIRS: Since I was in California

for four months, during my year long
visit to your Country to study high
ways and bridges, I have been very
much interested in all California's high
ways.

After returning to my country two
months ago, I received two copies
of California Highways and Public
Works.

I should like to say that California
Highways and Public Works is the best
magazine, having everything about
highways, for a man who wishes to
keep in close touch with California's
highways and highway department,
where he was welcomed by everybody.

I wish to express my thanks for your
mailing me California Highways and
Public Works.

Very truly yours,
HILMI GURAYMAN
Bridge Design Department
General Directorate of Highways
Ankara, Turkey

THANK YOU
MRS. C. S. MacDONALD

1138 Talbot Avenue
Albany 6, Ca Iiforn ia

KENNETH C. ADAMS, Editor
California Highways and Public Works

Sacramento, California

DEAR SIR: I am enclosing our "Please
Renew" card, but wish to also express
our appreciation of the magazine you
edit. It has some of the most beautiful
pictures it has been our pleasure to look
at, and the text has been most inform
ative. I better understand the problems
involved in creating our beautiful high
ways, since reading your magazine for
some years.

Our deepest thanks for sending us
this magazine and may it continue for
many years to come.

Vours,

MR. AND MRS. C. S. MACDONALD

APPRECIATES MAGAZINE
SCOTT and SCOTT

Research Engineering

629 South Avenue 59
Highland Park

Los Angeles 42
EDITOR K. C. ADAMS
California Highway s and Public Works

DEAR MR. EDITOR: Enclosed here
with the postcard we received with the
July-August issue, just at hand. Yes,
we surely want continuance of our
name upon your mailing list for we
appreciate your journal as much as any
we receive (and more than some).

"\iVe have been intending writing you
our special thanks for that wonderful
centennial number, received in Sep
tember, 1950, for almost one year, but
like so many people we know we have
until now neglected doing so.

We learned so much about our
adopted State from that issue that we
intend keeping it indefinitely.

More and greater success to you and
your staff.

Most appreciatively yours,
FRANK WILBUR
Scott-Plang, England

OUTSTANDING PUBLICATION
PET MILK COMPANY

General Offices. Arcade Building
Saint Louis 1, Missouri

Greenville, Ill.
MR. KENNETH C. ADAMS, Editor
California Highways and Public Works

DEAR MR. ADAMS: Through the
courtesy of my brother-in-law, I was
able to get copies of the California
Highways and Public Works of which
you are the editor. I have certainly en
joyed this very much and considei- it a
really outstanding publication.

Those of us that have lived in Cali
fornia for some time are really greatly
interested in seeing the improvements
and advances that are being made there.
In addition, a number of our friends in
the midwest have been greatly im
pressed by the information carried in
your journal. Usually, material dealing
with highway construction is rather
heavy reading, and I think that you and
your editorial staff are to be congratu
lated for putting out such fine readable
material on the highway work of your
State.

F. R. SMITH, PhD.
Research Laboratory
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\kcuum Ceaner New Machine Gathers Trash
Motorists Throw on Highways

By W. D. SEDGWICK, Assistant District Engineer

hrE ROADSIDES along many miles of
state highway in District VII, particu
larly along the beaches and in the re
sort areas, look like public dumps with
beer cans, bottles, ice cream cups and
other trash thrown out of cars or left
from roadside picnics. The state high
way maintenance forces are far too
few, with an average of one man to
each seven miles, to attempt to keep
this mess cleaned up by hand even if
they did nothing else.

It was therefore considered neces
sary to find a mechanical method of
picking up this trash. No one knew of
a machine now on the market adapted
to the picking up of all these items.
A road magnet would pick up the cans
but not the bottles and paper. It was
therefore decided that a suction ma
chine was necessary and a check of
the field resulted in our locating a
"Leaf and Litter Collecting Unit"
manufactured by the Good Roads Ma
chinery Company of Minerva, Ohio.

Problem of Bottles

This machine had the necessary suc
tion capacity, as it readily sucked up
bottles and cans but as it Was intended
only to pick up leaves and paper,
everything went through the vacuum
producing fan. Bottles, even half
gallon demijohns, were pulverized and
cans were cut up or smashed.

It was appreciated that the fan was
not designed to stand up under the
battering that thousands of bottles and
cans would give it. The District VII
shop forces were authorized to experi
ment with the machine to see what
could be done to pick up the botties
and cans so they would not have to go
through the fan.

In the original adaptation the suc
tion hose, which is 10 inches in diam
eter, was attached to the upper end of
an old hot water tank fastened above
the fan with a small rectangular box
below. The velocity of the heavy arti
cles through the water tank carried

them past the fan into the box and the
paper and light material went through
the fan into the 14-cubic-yard box,
which on this machine is the same as
the dirt bag on a vacuum cleaner.

Economical Operation

This arrangement worked so well
that it was decided it would be worth
while to construct an air-tight com
partment in the container for the heavy
materials to be trapped in. The small
box required too frequent emptying
to make its use an economical opera
tion; however, when used in Superin
tendent Davidson's territory in Orange
Ccmnty, his foremen were enthusiastic
about it and requested permission to
clean up their worst areas before it
was sent to the shop for installation of
the large air-tight compartment. Even
with this first arrangement, which re
quired frequent trips to the dump to
empty the small-capacity tow truck,
it was found that this cleanup was

Tra.h on roadside on Pacific Coast Highway between Seventh Street and Anaheim Street in Long Beach area. Vacuum cleaner in operation in same
location. Same location after vacuum cleaning
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Opened rear gates show portion of trash that has gone through fan and lower closed airtight compartment. Operators opening lower compartment prior to rais,
ing to dump load. Dumping load shows cans and heavy trash from lower compartment.

costing much less than it had cost to
clean the roadside by hand.

When we first tried it out after the
air-tight compartment had been in
stalled, we found that an appreciable
portion of the vacuum was lost in the
hose intake so that it would not pick
up the bottles, but the Equipment
Department boys would not give up.
They enlarged the fan and reduced
friction by making all pipe connec
tions on curves so that now the ma
chine easily picks up anything that will
go through the reinforced flexible 10
inch hose.

Method of Operation

With the first time around, we have
found that it pays to have men ahead
of the machine 'rake the debris from
the slopes and wider areas into a wind
row in the ditch, and a man ahead of
the suction hose to load into the tow
truck the large boxes, sticks and other
items that would plug the hose, so
that the cleanup can progress smoothly
down the road.

The District VII Shop, under the
supervision of George Siebert, has

done an excellent job of adapting and
perfecting this piece of equipment. It
is constructed so that the intake hose
can be operated from either side of the
box in order that litter can be picked
up from central dividing strips without
operating against traffic flow.

In cleaning up a particularly messy sec
tion through the Malibu on the Coast
Highway, 12 loads or approximately 150
cubic yards of bottles, cans, and trash
were picked up in three days.

The machine was used to pick up
puncture vines from the roadside on

Improvements Made

We first tried it out with handle bars
attached to the snout and the operator
walked alongside the machine swing
ing it back and forth. This operation
proved to be too hard a job and did
not give positive enough control of
the snout.

We next mounted a seat near the
back of the box with a footrest on
which is mounted a ball. A handle bar,
which swivels in a socket on this ball,
is attached to the intake hose near the
suction end, and with it the operator
can sweep a five-foot strip, also con
trolling the snout elevation above the
ground with the same handle bar. The
end of the hose is counterbalanced
with springs which make it very easy
for the operator to handle it.

An electric button on the side of the
box near the operator is connected to
a buzzer in the cab of the tow truck
for the operator to' signal the truck
operator when something goes wrong
or plugs the hose.

and Public Works

Vacuum cleaner with tow truck loaded with oversize trash, showing operator's seat, handle bar with ball-and
socket joint for controlling snout. Operator is pushing button to buzzer in tow truck cab.
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Vacuum Cleaner
Continued from page 47 ...

the Laguna Canyon road. Most of the
burrs had developed and the vines had
dried before the Orange County Hor
ticulture Department had sprayed
them in this area. A large percentage
of the burrs had fallen off the vines
and picking them up would have been
a practical impossibility without this
machine. The only preparatory hand
work necessary for this operation was
to cut the main root of the vine with
a hoe. The machine did a very clean
job of picking up the vines and loose
burrs quickly and efficiently.

Movies of this machine in operation are
now being prepared to be available to
show service dubs, parent-teacher meet
ings and other groups. Showing of this
film should impress the people that they
should not make our streets and highways
a public dump with the mess that they
now throw out their windows for the over
loaded maintenance man to pick up.

Closeup of operator and push.buHon mechanism ~

~n fllCnlOriam
HARLAN L. STEPP

Friends and co-workers were
shocked to learn that Harlanl.
Stepp, formerly with the Highway
Planning Survey, was killed in action
in Korea on October 14, 1951. He
was hit by artillery shrapnel while
fighting near Kumsong.

His father, Mr. Ray Stepp of
likely, Modoc County, was notified
by the Adjutant General of the
Army which information was later
confirmed by a letter of condolence
from General of the Army M. B.
Ridgeway. "

Harlan was born May 25, 1929
at Durham, California, and lived
most of his life in likely, Modoc
County. He was graduated from the
Modoc Union High School in 1947
and attended one year the Ca~i

fornia School of Mechanical Arts, in
San Francisco.
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On October 1, 1950, he was ap
pointed Under Engineering Aid with
the Highway Planning Survey with
which department he worked until
he was inducted into the Armed
Forces on February 28, 1951. He
took his basic training at Camp

" Roberts and shipped to Far Eastern
Command on July 25, 1951.

At the time of his death he was
a p.f.c. with Co. C, 1st Bn., 19th Inf.
Regt. 24th Inf. Div. His parents, Mr.
and Mrs. Ray Stepp of likely, Modoc
County, survive him.

Harlan was well liked by his fel
low workers and made many friends
in the short period of his employ
ment with the Highway Planning
Survey. They join the department in
extending their profound sympathy
to the family.

California Highways



Hatchet Mountain First Unit of Line Change on
Shasta Road Completed

Hand Labor Used

Volcanic Ash Held Water

Some difficulty was encountered in
the roadway excavation, as free water
was found in the cuts which were
made up of lava in decomposed form
lying over a formation of mud around
a layer of large boulders. The mud
was'a fine volcanic ash and held water
to the extent of from 30 to 40 percent
by weight. Therefor, no water was
needed in the construction of the fills
except for the top portion. At times
construction equipment had difficulty
in moving and had to be pushed and
pulled by three extra tractors. Loaded

... Continued on page 55

The original highway was con
structed with the use of horse and
'mule-drawn equipment to move ex
cavated material. All finishing and sub
grading was done by hand. Drilling
was rdone by single jack hand labor.
To eliminate haul of any consequence,
the road followed the contour of the
hills. As the years progressed, main
tenance forces widened the road from
the original 16-foot section to a wider
passable width of 20 feet of oil surface
plus shoulders.

Today's construction was done by
diesel tractors and 15- to 18-yard
carryalls. Drilling was done by pneu
matic jackhammers. Subgrading and
finishing was accomplished with the
use of No. 12 motor graders. Hand
labor was used only for clearing and
some final finishing. Culvert pipe was
placed by hand.

The construction of this section of
highway eliminates eight curves with
534 degrees of curvature and saves 82
feet of rise in grade. The small, nar
row bridge designed and built by the
county in 1923 was replaced by a
standard arch culvert 16 feet wide with
a 17-foot rise having a carrying capac
ity of 3,600 second-feet at flood. The
culvert is 241 feet long and has a dis
sipating basin at the outlet to stem
the flow.

Freeway Bids
Public Works Director Frank B.

Durkee has authorized advertising
for bids for construction of an ex
perimental section of the Bayshore
Freeway across the San Francisco
Bay mud flats.

The project will, consist of a dirt
fill causeway to carry a 132-foot
roadbed from the south city limits of
San Francisco at Candlestick Point
for a distance of six-tenths of a mile
toward South San Francisco. It will
end in the water, and will not be
extended until results of the experi
ment have been analyzed.

Highway Engineer Ge,orge Mc
Coy said it will follow the planned
line and design of that portion of
the Bayshore Freeway, and will not
be lost.

The purpose, he explained, is to
determine whether underlying water
and mud can be forced out by sheer
weight, eliminating the necessity of
employing a highly expensive sys
tem of pumping out mud and back
filling with a sand blanket. The
1951-52 highway budget provided

.$402,800 for the project.

working for the State. Ralph Hill is
maintenance foreman on this section
of road which he helped to construct,
and another old-timer, L. E. Robinson
of Millville, is maintenance foreman
on the route to Lassen Park. There
may be others still working for the
State who had some part in the first
building of a highway across Hatchet
Mountain.

The writer first went over Hatchet
in 1919 to work on a staking-out party
for the day labor camp at Adin Sum
mit where construction was going on
under the guidance of Spencer Low
den, now district engineer of District
VIII. In 1921 another trip on foot was
made from Montgomery Creek to
Burney when a party of 15 men started
the survey from Burney to Fall River
Mills.

By W. H. BARTLETT, Resident Engineer

HATcHET M~UNTAIN remains the last
major obstacle in the improvement of
U. S. Highway 299 through the Pit
River watershed in eastern Shasta
County, a distance of 16 miles.

Work on the first section was started
in October, 1950, and is now complete.
The project was 1.6 miles long and
encompassed the crossing of Hatchet
Creek with improved alignment and
grade. The old highway was narrow
and crooked and in some places hard
for big trucks to travel over with any
speed without accident. Hatchet Creek
Bridge was located at nearly right
angles to the stream and the approaches
were built to fit the bridge and the
contour of the ground. With the im
provement of this section, work can
now be started on another part of
the programmed projects over the
mountain.

Early Day Travel

The history of travel over Hatchet
Mountain is one of courage and pio
neer spirit in the building of eastern
Shasta, Lassen and Modoc Counties
from the early days of the wagon to
our present-day high speed automo
biles and trucks. The trip from Red
ding to Burney by wagon was a major
undertaking requiring from four to
six days. Along the way were stop
overs where horses were changed and
meals could be obtained. Freight wag
ons hauling over the hill from Mont
gomery Creek to Burney usually made
the trip in two days, stopping over
night at Fuller's on Little Hatchet
Creek. Now the trip from Redding
to Burney takes about two hours and
as one passes through the hills the
thought comes to mind, "how did the
old-timers do it?"

Old.timers on Job

Construction on this section of U. S.
299 was started in 1918 and the Hatchet
Creek work was completed in 1923
and 1924. Two of the original workers
for the day labor construction, as done
by the State in those days, are still
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Encouraging California Highway Construction
Cost Index Drops 6.9 Percent

in the preceding year. Cost figures in
the Bureau of Public Roads Composite
Mile Index for the third quarter of
1951 rose to 230.2, an increase of 5.8
percent during the first three quarters
of the year, which compares to a rise
of 13.9 percent in the California index
for the same period.

With the continued increase in liv
ing costs, higher income and other
taxes, and with the increasingly short
supply of steel and other essential mate
rials and the attendant uncertainties,
delays, and higher costs, we cannot feel

Comparative Figures

The Engineering News Record
Construction Cost Index showed a. 1
percent increase from March to Sep
tember, 1951, after a 10.2 percent rise

in the first quarter of 1950 to 238.3 in
the second quarter of 1951, a rise of
48.9 percent.

The cost of state highway construc
tion in California increased 22.3 per
cent in the first half of this year to

reach the highest peak in highway con
struction costs in California.

By RICHARD H. WILSON, Assistant State Highway Engineer

H. C. McCARTY, Office Engineer

R. R. NORTON, Assistant Office Engineer

DURING the third quarter of this year
a slight drop occurred in the California
Construction Cost Index. The index
for this third quarter decreased from
238.3 in the second quarter (1940 =
100) to 221.9, a drop of 6.9 percent.

The 15-month period from the first
quarter of 1950 to the second quarter
of 1951 ending on June 30, 1951,
showed the most rapid increase in high
way construction costs in California
that has occurred since 1940, when the
California Highway Construction Cost
Index (1940 = 100) rose from 160.0

CALIFORNIA DIVISION OF HIGHWAYS

AVERAGE CONTRACT PRICES

Roadway Crusher Plant mix Aspha It con· PCC PCC Bar reinlorc· Structural
excavation, run base, surtacing, crete pavement, pavement, structures, ing steel, steel,
per cu. yd. per ton per Ion per ton per cu. yd. per cu. yd. per lb. per lb.

1940______________________________ $0.22 $1.54 $2.19 $2.97 $7.68 $18.33 $0.040 $0.083

1941 ------ - -------------------------------- 0.26 2.31 2.84 3.18 7.54 23.31 0.053 0.107
1942___ -------------- - - - - - --------------- 0.35 2.81 4.02 4.16 9.62 29.48 0.073 0.103 All
1943 ______ ---- -- ------------------ 0.42 2.26 3.71 4.76 11.48 31.76 0.059 0.080 projects

1944___________ ----------------------------- 0.50 2.45 4.10 4.50 10.46 31.99 0.054 0.132
1945______ --------------_.- - ------- 0.51 2.42 4.20 4.88 10.90 37.20 0.059 0.102

1st Half, 1946__ 0.41 2.31 4.00 4.54 9.85 37.38 0.060 0.099 }Federal aid
2d Half, 1946 _________ -------------- 0.39 2.27 4.12 5.04 12.39 49.84 0.079 0.142 projects

1st Half, 1947__________ 0.48 2.62 4.52 6.46 12.41 47.03 0.080 0.133 only
--------------

2d Half, 1947__________ -------------- 0.54 2.39 4.02 6.48 11.58 50.15 0.089 0.123

1st Half, 1948 -- -- -------------------- 0.56 2.45 4.42 4.91 13.37 49.51 0.094 0.145
2d Half, 1948 _________________________ 0.52 2.64 4.80 7.00 14.01 49.08 0.103 0.131,
1st Quarter, 1949____________________ 0.49 2.48 4.54 5.70 11.84 48.11 0.089 0.113
2d Quarter, 1949___________________ 0.43 2.91 4.63 4.06 11.74 48.63 0.083 0.110
3d Quarter, 1949____________________ 0.41 2.40 5.05 4.60 11.53 45.35 0.080 0.093

4th Quarter, 1949_____ ------------- 0.43 2.55 3.78 3.50 12.66 44.54 0.078 0.092 All

1st Quarter, 1950____________________ 0.34 2.22 3.65 3.74 40.15 0.077 0.081 projects

2d Quarter, 1950____________________ 0.40 2.13 4.48 3.74 10.86 43.03 0.080 0.105

3d Quarter, 1950____________________ 0.41 2.32 4.25 5.50 10.91 44.34 0.093 0.131
4th Quarter, 1950____________________ 0.42 2.81 4.64 4.61 12.55 43.18 0.098 0.120 .

1st Quarter, 195L__________________ 0.45 3.07 4.06 5.22 11.71 46.38 0.103 0.206
2d Quarter, 195L __________________ 0.63 3.88 4.56 4.63 12.93 51.50 0.105 0.166

3d Quarter 1951 ____________________ 0.56 2.88 4.59 3.90 12.41 46.14 0.107 0.165
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there is much possibility of any con-
tinued drop in the cost of highway
construction. The sharp rise of the
California index over that of the Engi-
neering News Record Construction
Cost Index and the Bureau of Public
Roads Composite 1~~Iile Index in the
second quarter. of 1951 was undoubt-
edly alocal condition in California oc-
casioned by an upsurge of federal
construction projects released in May
and June in order to take up available
funds before the end of the fiscal year.
If such vas the case, the 6.9 percent
drop in the California index for the
third quarter is merely a temporary
drop from a false peak in the general
upward trend of prices.

Outside Factors

From the highway viewpoint, con-
sideration must be given to outside fac-
tors, such as more stringent control of
materials, increased tax levels, and the
anticipated competition from .the re-
cently voted $5,864,000,000 in ex-
penditures ($467,000,000 in California
alone) for construction projects for
the Air Force, the Army, and the
Navy, which may adversely affect bids
for highway construction costs and
raise them to higher levels. From con-
sideration of the current trend and
these outside factors it is our opinion
that a continued rise in the California
Construction Cost Index may be ex-
pected during the fourth quarter of
1951.

Following is a tabulation of the Cali-
fornia Highway Construction Cost Index
since the first postwar peak was reached
in the first half of 1948:

Index [hange Change Change
1940 from from from
= previous 1st halt 1st qfr.

Period 100 period 1948 1950
1948 (isf halfl 116.8
1948 (2d half) 216.4 -0.2 % -0.2

1949 (isf qtr.) 200.4 -7.3% -7.6%
1949 (2d qtr.) 195.7 -23% -9.7%
1949 (3d qtr.) 187.9 -4.0% -13.3%
1949 (4th qfr.) 178.8 -4.8% -17.5%

1950 (tst qtr.) 160.0 -10.5% -16.2%
1950 (2d qtr.) 180.0 -I-12.5 % -17.0% -f-12.5
1950 (3d qtr.) 189.2 -}-5.1 °ro -12.7% - 18.3%
1950 (4fh qfr.) 194.8 -I-3.0% -10.1% -I-21.8%

1951 (ist qfr.) 215.4 -I-10.6% -0.6% -I-34.6%
1951 (2d qtr.) 238.3 -I-10.6% -}-9.9% -I-48.9%
1951 (3d qtr.) 221.9 -6.9% -I-2.4% -I-38.1%

STATE OF CALIFORNIA
DEPARTMENT OF PUBLIC WORKS

DIVISION OF HIGHWAYS

PRICE INDEX
CONSTRUCTION COSTS
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Highway Costs

Highway costs as measured by the
California Highway Construction Cost
Index t~ith the year 1940 taken as a base
of 100, climbed during World War II
and the postwar period to a peak of
216.8 in the first half of 1948. After
19 8 there was a decline to 160.0 in the
first quarter of 1950. From this point
on, there was a very rapid rise through
the second quarter of 1951. The second
quarter of 1950 was 12.5 percent above
the first quarter of 1950; the third
quarter was 5.1 percent above the sec-

and quarter; the fourth quarter was
3.0 percent above the third quarter; the
first quarter of 1951 was 10.6 percent
above the fourth quarter of 1950, and
the index reached 238.3 in the second
quarter of 1951 which was 10.6 percent
above the first quarter. The index for
the third quarter of 1951 decreased
6.9 percent from the second quarter of
1951 to 221.9; the first drop since the
first quarter of 1950, which is consid-
ered merely the leveling-off of a false
peak to the general line of the contin-
ued rise.
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Their Standardization Is

Important to All Engineers

~y G. G. McGINNESS, Assistant Engineer, Service and Supply

IF Encx manufacturer of household light globes designed the screw base
according to their own individual
fancy, you couldn't go to the corner
grocery and ask for just a "light
globe" and have it fit the socket in
your lighting fixture. You would have
to remember that your fixtures take
general Electric globes, Westinghouse
globes or one of a dozen others. If you
had forgotten, you would have to
climb on a chair or stepladder and
attempt to find some identification so
you would know what lamp to ask
for and be sure that it would fit prop-
erly in the socket. We can be thankful
that lamp manufacturers standardized
when they began making electric light
globes. We can buy light globes with-
out any concern about the base fitting
the fixture. Surveyors, construction
men and mechanics who use precision
plumb bobs haven't been so fortunate
when they have needed to replace a
plumb bob point.

Precision plumb bobs are made in
sizes ranging from 4 to 96 ounces ~~itl~
those from 10 to 16 ounces being most
common while those larger than 24
ounces are quite rare. It is estimated
that American manufacturers produce
several hundred thousand precision
bobs each year. The California Divi-
sion of Highways uses about 400 lE-
ounce precision plumb bobs each year
and requires over 500 replacement
points annually.
Every survey crew in America is

equipped with one or more bobs

!~,w.'

~;~:

Chainman using plumb bob to transfer measure-
mentfrom tape to point on ground

which are used to transfer a point on
the ground to a point some distance
above the ground or vice versa. A

C'~ariozrayzplacement paiyrf~
o f co m ~ n o n ✓f~ n 2 rl ~m r, a r pcl si on
plumb bobs. ~7~e gross s~ona,
aar~mf~lysaded f~nm ~ixfs
p~r~a~i~ia~edin lfemar~et,~ qJYe~
gra~a~irc mmparisarz afdetsrils
sv<h a8 ship cnr~ers s~
axdvcairber oftiveadB,aLr~
fla-ead ~armrnQLioxs, elm

plumb bob is hung from a transit so
that it may be centered over an exact
point on the ground. Chainmen use
them so points on the ground may be
measured with a tape supported only
at the ends.
In normal use, plumb bob points are

worn out, damaged, broken, and occa-
sionally lost, and for these reasons re-
quire replacement. The point of a bob
is commonly used as a scribe to mark
a point on rock or concrete and this
causes rapid wear in addition to the
tivear in normal use.

Headache for Engineers

A~ost bobs are marked with the
name of the manufacturer or distribu-
tor but, as the bobs are made of brass,
these names are often obliterated.
When a surveyor wants a replace-
ment point and can't identify the make
of bob, which is usually the case, he
must send a sample or trust to luck.
As he wants to continue using the bob
and can't spare the point for a sample,
he likely will trust to luck. Probably
the supplier will have to write a letter
requesting identification by catalog
number. The surveyor is unable to
supply this information so the supplier
must send samples from which the
surveyor can choose a point to fit his
bob. Even when the name of the dis-
tributor of the bob is known, there is
no assurance that the points ordered
will fit the bob, as one distributor has
been known to supply bobs with three
different points within a period of 10
years. All this trouble and delay in-
creases the supplier's overhead and
wastes the time of the surveyor.

ientafive Standard Proposed

A bob point must be accurate with
all elements concentric with a straight
anus and the threaded connection must
hold the point concentric with the
body of the bob. The. point should
also be readily replaceable without
the use of any special tool and the
threaded connection should be so ma-
chined that when normally installed,
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Unterk;a:1L St.aJtdard Point;
/iJr precisiOJlplamb bobs.

it will be secure against loss. The
material from which the point is made
should be hard enough to resist wear
and deformation and at the same time
tough enough to resist breaking.

To overcome the difficulty in ob
taining replacement points for bobs
and to develop a point satisfactory to
all concerned, a committee of civil
and mechanical engineers, manufac
turers and distributors was formed.
This committee has submitted a ten
tative standard to the National Bureau
of Standards. Many American manu
facturers are already producing re
placement points conforming to their
specifications. The tentative standard
form, which the committee believes
will meet all of the requirements, is
shown in the accompanying drawing.

Major Nominal Diameter

The major nominal diameter of
three-eighths inch was adopted be
cause at least 90 percent of all plumb
bob points manufactured at present
are of this size. This size offers ad
equate protection to the bob and may
be turned from ordinary commercial
three-eighth-inch bar stock within the
tolerances allowed.

Nearly all high quality precision
bobs follow a design which calls for
a nominal 20 degrees included angle
of cone. As the point taper should
conform with the taper of the bob,
this angle was chosen. The tolerance
of one-half degree plus or minus al
lows a deviation of one degree and
this accuracy can easily be maintained
in manufact~lre.

The No. 40 drill hole is larger than
generally used and will allow the use
of more readily available pins or nails
for removal or installation. The hole is
drilled clear through as it is much
easier to dig hardened mud from a
clear hole than a blind hole.

Tips of Points Vary

The tips of bob points have varied
a great deal according to the manufac
turer. Some were needle points which
easily became broken while others
were very blunt and therefore lacked
accuracy: The tip shown in the draw
ing was adopted after careful consid
eration of all factors.

The threaded connection is prob
ably the most important part of the
bob point and it is also the part which

and Public Works

has varied the greatest in manufacture.
It is this feature that has caused so
much confusion and delay to survey
ors and suppliers in obtaining replace
ments. The accompanying illustration

Plumb bob being used to center transit over survey
point on ground

11'd' 0.370
Capstan ftoJe(for 8 la. 0.365
3!3;z,.+'dia. nail or pin) J
No.40 drill, through

Yi6,dia.~:g~ "--.~~ --

":t--" 1: ""600±4-0 /.
:)..'-:f

NOTE-
Double dimensions show mfS. tolerdnces

*Indicates preferrea dimension
Drill capstan hole within O. 01 ~of point's axis

and within 5° of I'erpenciiwlar to it.
ConcentriGity "lhroi.l~hout, 0.005; 'vll indicator rudil'l:3
Smooth l!1ilc,ninea iinisn,about 100 mi.rms.-

free from fool marks, fins, and. burrs.

shows seven common points and gives
a good comparison with the tentative
standard.

The 10-32 thread was chosen be
cause it would impose the least hard
ship on both users and manufacturers.
Many bobs have been made with this
thread and have given satisfactory
service for years. The several features
were carefully considered to avoid
concentration of stresses and facilitate
manufacture. The preferred sharp
cone-like termination is not required
but will make it possible to test the
point quickly by holding it lightly be
tween the thumb and forefinger and
spinning. If straight and concentric, it
will rotate without vibration. The
threaded hole in the bob will, of
course, have to conform with the
threaded connection on the point.

State Cooperates

As shown on the accompanying
drawing, the point is to be finished
smooth and free from tool marks.
They may be plated with a suitable
metal to make them rust-proof and
when not so plated they should be
coated with a wax-type rust inhibitor.

This tentative standard concerns it
self with only the form of the bob
point and does not presume to specify
the type of material to be used. The
Service and Supply Department of the
California Division of Highways has
cooperated with the Standardization
Committee and has for some time spe
cified that bobs furnished to the Divi-

... Continued on page 57
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Another Unit of Coast Highway Freeway Is Under Way

Contemplated four-lane divided ex
pressway is being made apparent by
construction now in progress on the
Coast Highway, U. S. 101, in Santa
Barbara County between one-half mile
east of Arroyo Parida and Ortega Hill
at Summerland.

This is the second of three units
which will extend the initial express
way on the Coast Highway known as
the Montecito Parkway, 9.7 miles to
the Santa Barbara-Ventura County
line.

concrete pedestrian undercrossing,
grading roadbeds for a four-lane di
vided highway together with frontage
roads, and paving with Portland ce
ment concrete on cement treated sub
grade and with plant-mixed surfacing
on cement treated base. The amount of
the contract for constructing this 3.7
miles of freeway is $1,135,000. Its com
pletion is scheduled for the fall of 1952.

Preparation of plans is now in prog
ress for the third unit from Carpin
teria to one-half mile east of Arroyo

way with new lanes being constructed
for northbound traffic, except through
the towns of Carpinteria and Summer
land. The expressway will be along
new alignment to the north of the
existing highway. Construction now
in progress through Summerland is
along the location between the present
highway and the main coast line of the
Southern Pacific Railroad Company,
which borders on the Pacific Ocean.
The present highway will become the
outer highway serving the business

Heavy equipment engaged in construction at Summerland

Construction of the first unit of this
project from the Ventura County line
to Carpinteria, a length of 2.5 miles,
was completed in October, 1950, at a
cost of $690,000.

The current contract was awarded
to the Griffith Construction Company
of Los Angeles on August 10, 1951.
This contract includes the construc
tion Q.f three reinforced concrete flat
slab type bridges and a reinforced
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Parida and from Ortega Hill to Shef
field Drive, a net length of 3.5 miles.
Funds for acquisition of the rights of

way on this unit have been pro

gramed for the 1952-53 Fiscal Year.

Subsequent construction will have to

wait until additional funds can be

budgeted.

The existing roadway will serve as

the southbound lanes of the express-

section fronting on it and the adjacent
residential area.

A pedestrian undercrossing is being
constructed at Hollister Street to pro
vide a crossing of the expressway for
the pedestrian traffic between the town
and the adjacent beach. This beach
area, which was the site of one of Cali
fornia's early oil fields, is being re
habilitated and developed as a recrea
tional area by the County of Santa
Barbara.

California Highways



Hatchet Mountain
Continued from page 49 ...

carryalls in one of the cuts had to be
pushed downhill for the greater por
tion of the excavation of that cut.

The pictures show the improvement
over the years in highways over
Hatchet Mountain and the bridge that
was eliminated by the present project.

The work was done under contract
by Eaton & Smith of San Francisco

for the Division of Highways, District
II, J. W. Trask, District Engineer.

The author was resident engineer un
der the supervision of H. Clyde Ames

bury, District Construction Engineer.

Construction on Hatchet Mountain section of U. S. 299
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AASHO Defines Aims In Resolutions
In accordance with past practice,

California Highways and Public
Works publishes the resolutions
adopted at the annual meeting of the
American Association of State High
way Officials which was held this year
in Omaha, Nebraska, October 23-26.

The resolutions:

RESOLUTION NO. 1
Allocation of Critical Materials for

Highways

WHEREAS, The members of the
American Association of State High
""vay Officials realize their responsibil
ity to national defense, civil defense,
and the over-all welfare and national
economy, and therefore feel that pres
ervation of an adequate highway sys
tem is imperative; and

WHEREAS, Due to the prewar de
pression and the W orld War II re
strictions on highway construction,
the highway facilities have been found
to be seriously depleted and contin
uous rehabilitation and reconstruction
is essential if the Nation is to maintain
an economy to support the national
defense effort; and

WHEREAS, The states in cooperation
with the Bureau of Public Roads have
determined their needs and are the
recognized authority on such needs;
and

WHEREAS, The deficiency of the
highway plant which provides service
for over 50,000,000 motor vehicles has
been materially aggravated by un
usually severe curtailment of critical
materials, principally steel products,
almost to the point of paralyzing this
essential system; therefore, be it

Resolved, by the American Associa
tion of State Higlnvay Officials, in
annual meeting assembled in Omaha,
Nebraska, October 23-26, 1951, that:
(1) the essentiality of highways be
given proper recognition by increas
ing the allotment of steel for highway
purposes to at least 2 percent of the
total national production to meet the
demands of vital traffic upon the high
ways of the Nation; (2) that this asso
ciation voices complete confidence
and satisfaction in the work of the
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STATE HIGHWAY ENGINEER
McCOY HONORED BY AASHO

State Highway Engineer George
T. McCoy returned from the annual
convention of the American Associa
tion of State Highway Officials held
this year in Omaha with a new engi
neering honor.

McCoy was elected a member of
the executive committee of the
AASHO to succeed the late Charles
H. Purcell, who died suddenly last
September 7th. Mr. Purcell had been
a member of the executive commit
tee for 21 years. He retired as Cali
fornia Director of Public Works on
July 31, 1951.

When Purcell was appointed by
Governor Warren to be Director of
Public Works in January, 1943, Mc
Coy succeeded him as State High
way Engineer.

Bureau of Public Roads as claimant
agency, and requests that this bureau
continue to function in that capacity
notwithstanding the untenable condi
tions which have resulted from the
curtailment of allotment of critical
materials; and (3) since highway
equipment is now being classified in
a low position of priority in relation
to other equipment, it is urged that
the classification of such equipment be
raised to its proper relationship of im
portance for maintaining the national
defense and national economy; and be
it further

Resolved, That the recommendation
of Thomas H. MacDonald, Commis
sioner of the Bureau of Public Roads
of the United States, that highways be
reclassified as an industrial facility
which is recorded on page 113 in the
Report of Hearings, September 6 and
7, 1951, before a subcommittee of the
Committee on Public Works of the
United States Senate, entitled "Steel
Allocation for Highways" is hereby
endorsed and supported; and be it
further

Resolved, That the public be ad
vised why necessary critical materials
are not forthcoming for carrying on
this essential rehabilitation of our high
way systems in the interest of national
defense, and in view of the fact that
an appropriate resolution has already
been introduced into the Congress on
the subject of adequate critical mate
rials for highways, it is suggested that
the Congress of the United States,
through whatever channels it may
deem appropriate, explore the situa
tion to the end that a satisfactory re
sult may be forthcoming.

RESOLUTION NO. 2
Resol.ution opposing the granting of au

thority to common carriers for the
hauling of explosives over the public
highways.

. WHEREAS, There is pending before
the Interstate Commerce Commission
of the United States applications of
more than 50 trucking companies
which now engage in transporting
various commodities and which now
seek authority to engage in the busi
ness of transporting dangerous explos
ives, ammunition, and component
parts thereof over the highways of the
several states; and

WHEREAS, Before authority may be
granted the Interstate Commerce
Commission must decide from the evi
dence that the public convenience and
necessity requires the proposed opera
tion and that the transportation of ex
plosives is in the public interest and
would not endanger the public safety;
and

WHEREAS, Extreme hazard is inher
ent in the handling and transporting
of dangerous explosives under any cir
cumstances and could endanger irre
placeable highway facilities such as
major bridges and vehicle tunnels; and

WHEREAS, The states and their po
litical subdivisions are responsible for
the safety of the public in the use of
highway facilities; and

WHEREAS, The inj ection of in
creased quantities of dangerous explos
ives into the stream of traffic on our
already congested streets and high
ways, far too many of which are

California Highways
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deteriorated and obsolete could con
ceivably accelerate the m~unting total
of traffic accidents; and

WHEREAS, The national welfare may
require under ~ome circumstances the
movement of dangerous explosives
over the public highways, all available
facts should be carefully weighed to
assure that the need to be met is com
mensurate with the risk involved;
therefore, be it

Resolved, that the American Asso
ciation of State Highway Officials,
assembled in annual meeting at Omaha,
Nebraska, October 23-26, 1951, Rec
ognizing the high\vay departments'
responsibilities for furnishing efficient
highway facilities for the Nation's
civilian and defense needs, and the
further responsibility of safeguarding
these vital facilities from accidental
damage or destruction, does vigor
ously oppose the granting of continu
ing authority requested in the pending
applications of the trucking companies
to transport dangerous explosives, am
munition, and component parts there
of promiscuously over the streets and
highways of the several states.

RESOLUTION NO. 3
Impact of Water Resources

WHEREAS, The President's Water
Resources Policy Commission has rec
ommended that federal and state water
resources and highway developmen:t
agencies should coordinate their efforts
from the earliest stages of water proj
ect planning; and

WHEREAS, It appears that such coor
dination of effort is in the public inter
est and already has been started; and

WHEREAS, It appears that such coor
dination cannot be continued effec
tively unless information is prepared to
show the impact of such projects upon
highway development; therefore, be it

Resolved, that the American Asso
ciation of State Highway Officials, in
annual meeting assembled in Omaha,
Nebraska, October 23-26, 1951, acting
through its committees and througb
the administrative actions of the re
spective highway authorities, Take the
appropriate steps to further the coor
dination of water resources projects
and highway development as the pub
lic interest requires; and be it further

Resolved, That the association take
such action as may be necessary in se-

and Public Works

curing the enactment of legislation
authorizing and directing the prepara
tion and evaluation, on a nation-wide
basis, of information showing the im
pact of water resources projects upon
highway transportation and develop
ment, including data relating to the
over-all effect of (1) horizontal and
vertical navigation clearance require
ments for highway bridges, (2) dam
and reservoir construction, and (3)
withdrawal of public lands for future
power development.

RESOLU1'ION NO. 4
Scrap Drive

WHEREAS, The Undersecretary of
Commerce for Transportation and the
Commissioner of the Bureau of Public
Roads, in addressing the annual meet
ing of the American Association of
State Highway Officials, stated that the
need for ferrous and nonferrous scrap
materials may affect defense produc
tion; therefore, be it

Resolved, that the American Asso
ciation of State Highway Officials, in
annual meeting assembled in Omaba,
Nebraska, October 23-26, Take the fol
lowing action through the several
member departments: that an imme
diate survey he undertaken by all state,
county, and city highway departments
to estimate the approximate tonnage
of ferrous and nonferrous scrap avail
able within the departmental opera
tions and to encourage the flow of dor
mant scrap into processing channels
and report this activity to the Bureau
of Public Roads.

RESOLUTION NO. 5
In Appreciation of the Services of

Preside.nt J. A. Anderson

In appreciation of the many years of
outstanding service rendered to this as
sociation in serving on various commit
tees of the association, and as a member
of the executive committee, as vice
president, and as president for the past
year, during which time he has guided
the association by his sound judgment,
ability and dynamic energy; therefore,
be it

Resolved, by the American Associa
tion of State Higbway Officials in
meeting assembled in Omaha, N e
braska, October 23-26,1951, That this
association hereby expresses its appre-

clatlOn for a job magnificently done
and extends its sincere thanks to him
on the occasion of his retirement from
the high office of president of the asso
ciation.

RESOLUTION NO. 6
Appreciation and Thanks

WHEREAS, the thirty-seventh annual
meeting of the American Association
of State Highway Officials, held in
Omaha, Nebraska, October 23-26,
1951, has been in all respects an out
standing success; and

WIjEREAS, This success has sprung
from the splendid hospitality and co
operation of the people of Nebraska
who have spared no effort or service
to make this a happy and profitable
visit and meeting; therefore, be it

Resolved, that tbe American Asso
ciation of State Highway Officials in
meeting assembled in Omaba, N e
braska, October 23-26, 1951, Does
hereby express its sincere thanks and
appreciation for the warm welcome
and the courtesies extended by His Ex
cellency, Val Peterson, Governor of the
great State of Nebraska, the Nebraska
State Highway Department, the City
of Omaha, the Omaha Chamber of
Commerce, Boys Town, and all others
who have contributed so unsparingly
of their time and effort to make this
meeting an outstanding success.

Plumb Bob Points
Continued from page 53 ...

sion of Highways shall have points
conforming to the tentative standards.

The Service and Supply Department
intends to go further by preparing speci
fications for the whole plumb bob so that
not only the form of the point is standard
ized but also the bob itself and the cap
and all materials used in the manufacture.
The specifications for the bob will prob
ably be broad enough to include the form
of practically all precision bobs now manu
factured but the form of the cap and
threaded end will be specified to close
tolerances.

(The autbor is grateful to tbe
American Congress of Surveying and
Mapping for tbeir permission to use
portions of tbe article "A Standard
ized Point for Precision Plumb Bobs"
wbicb appeared in the January-Marcb,
1950, issue of Surveying and Map
ping.)
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FIG. 13-Effect 01 rubber admixture on friction
values of surfaces. April, 1951.

The construction of the experimen
tal section was initiated by R. M. Gillis,
Deputy State Highway Engineer, with
the installation to be under the general
direction of F. N. Hveem and T. E.
Stanton of the Materials and Research
Department. The project is located in
Highway District III of \vhich C. H.
Whitmore is District Engineer. F. D.
Hillebrand was Resident Engineer on
the project and he and his assistants co
operated to the fullest extent. Fredrick
son Bros. was the contractor. The
writer was present as a laboratory rep
resentative during the placing of the
experimental mixture.

MANNERLY DRIVING

Whenever there's a question of who
has the right of way, let courtesy be
your guide.

Continued from page 6 ...

An inspection of the pavement made
in February, 1951, and again in August,
1951, showed no' apparent difference
between the experimental section con
taining rubber and the rest of the job
without the addition of rubber. (See
Figures 6, 7, 8,9). Undoubtedly, it will
be some time before final conclusions
can be drawn concerning the relative
merits of the rubber-treated sections.
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J. E. O'Neill
Is Elected
Head of AAA

J. E. O'NEill

J. E. O'NEILL of Fresno was elected
president of the nation-wide American
Automobile Association at the AAA
annual meeting in Kansas City, Mis
souri, of which he is a director and
past president.

O'Neill takes over the leadership of
the AAA's 3,500,000 members in the
United States and Canada, following
years of civic service to the cause of
motoring, traffic safety and highway
development. He is active in civic af
fairs in the San Joaquin Valley where
he has extensive cotton, cattle and agri
cultural interests. He is Vice President
of the Producers Cotton Oil Company,
one of the largest firms in the cotton
business in California. He is also Presi
dent of the Twenty-first Agricultural
District which stages the Fresno Dis
trict Fair and a director and past presi
dent of the California State Automo
bile Association.

Past Achievements

During the past several years a num
ber of traffic research projects have
been undertaken and completed. Some
of these were made for departmental
use only, while others have been pub
lished and given wide circulation. An
example of the latter type was a study
of truck turns. In this study, made on
an abandoned airport, maximum legal
commercial vehicles were put through
various maneuvers in order to measure
the shape and width of the wheel paths,
particularly on sharp turns. This truck
path study apparently filled a long felt
need, since requests have been recbved
for it from all parts of the world. Tht
information developed therein has been
adopted by the division, and all ne\v
designs are now based thereon.

A study was made of all accidents on
all divided highways in the State in
order to determine the relation of type
and width of median strips to accident
rates.

Continued from page 10 ...

An attempt is being made to find some
method of correlating traffic volumes
or turning movements with accident
rates, and also to establish a sound war
rant for separation of grades. Approxi
mately 180 intersections are included in
this study.

Another research project which is
closely related to the first is a study
of accidents and volumes at signalized
intersections on all types of roads and
streets. This involves the detailed study
of operation of approximately 280 in
tersections.

Still another study under way covers
the proper detector spacing for traffic
actuated signals on high speed express~,

ways. This involves detailed observa
tion and analysis of traffic behavior and
delay at one intersection with detec
tors at several locations in advance of
the actual intersection.

. . . Continued on page 64

Traffic Engineering
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HIGHWAY BIDS AND AWARDS

October, 1951
ALAMEDA COUNTY-On Eastshore Freeway

between Route 105 (Jackson Street) and Lewelling
Boulevard, about 3.9 miles to be graded and paved
with Portland cement concrete and plant-mIxed sur
facing and highway separation structures to be con
structed. District IV, Route 69, Section D, Hay., C.
Erickson, Phillips & Weisberg, Gordon Ball and San
Ramon Valley Land Co., Ball & SImpson, Berkeley,
$2760,098; United Concrete Pipe Corp., Baldwin
Pa~k, $2,957,531; Parish Bros., Benicia, $3,116,517;
Guy F. Atkinson Co., South San Francisco, $3,152,
593. Contract a,:varded to Fredrickson & Watson Con
struction Co. and M & K Corp., Oakland, $2,551,228.

ALAMEDA COUNTY-Pumping system at Fol
ger Ayenue underpass in Berkeley to be revised.
District IV, Route 206. Martin Murphy, Walnut
Creek, $9,849; McGuire & Hester, Oakland, $9,870;
S & Q Construction Co., San Francisco, $10,858; J.
Henry Harris, Berkeley, $12,594. Contract awarded
to C. Norman Peterson, Berkeley, $8,264.

AMADOR AND CALAVERAS COUNTIES
Across l\1okelumne River about four miles south of
Jackson, a reinforced concrete box girder bridge to
be constructed. District X, Route 65, Sections C, A.
Erickson, Phillips & Weisberg, Oakland, $137,655;
Charles MacClosky Co., San Francisco, $166,645;
Lefever & Bing, West Sacramento, $174,015; Nom
ellini Construction Co., Stockton, $177,272; Thomas
Construction Co., Fresno, $179,252. Contract
awarded to Tumblin Company, Bakersfield, $132,
905.

ALAMEDA COUNTY-Between the south city
limits of Oakland and Alvarado Street, about 1.9
miles net length, a portion to be graded and sur
faced with plant-mixed surfacing on crusher run
base and a portion to be widened with plantmixed
surfacing on crushed rock base and resurfaced with
plan~mixed surfacing. District IV, Route 226. In
dependent Construction Co., Oakland, $204,874;
Fredrickson & \Vatson Construction Co. and M & K
Corp., Oakland, $211,477. Contract awarded to Lee
J. Immel, San Pablo, $187,351.

CONTRA COSTA COUNTY - Between 3.5
miles south of Danville and Concord, portions about
3.6 miles in length, of roadway to be graded, su.b
base and base to be constructed and surfaced with
plant-mixed surfacing. District IV, Routes 107, 75,
Sections A, WLC, B. Lee J. Immel, San Pablo,
$352,570; Harms Bros., Sacramen~o, $379,584; J.
Henry Harris, Berkeley, $385,851. Contract awarded
to J. R. Armstrong, EI Cerrito, $321,818.

FRESNO COUNTY-Between 5.8 miles south of
Merced County line and 0.8 mile north of Mendota,
portions extending over about 14.7 miles in gross
length to be graded, surfaced with plant-mixed sur
facing on cement treated base, drainage structures
to be extended or replaced, and existing bridge to
be widened. District VI, Route 41, Sections M, N.
Baun Construction Co., Fresno, $105,512. Volpa
Brothers, Fresno, $109,409. Louis Biasotti & Son,
Stockton; $110,924; M. J. Ruddy & Son, Modesto,
$114,442. Contract awarded to Thomas Construction
Co., Fresno, $103,662.

IMPERIAL COUNTY-Across New River at
Seeley a steel stringer bridge to be constructed and
approaches to be graded and surfaced. District XI,
Route 12, Section C. R. M. Price Co., Altadena,
$345,855; Norman 1. Fadel, North Hollywood,
$379,295; K. B. Nicholas, Ontario, $384,312. Con
tract awarded to R. P. Shea, Indio, $343,507.

LOS ANGELES COUNTY-On Harbor Freeway
at 7th, 8th. and 9th Streets in the City of Los
Angeles, six reinforced concrete box girder and
slab bridges to be constructed and city streets to be
graded and paved. District VII, Route 165. Charles
MacClosky Co., San Francisco, $1,218,947; J. E.
Haddock, Ltd., Pasadena, $1,227,409; Granite Con
struction Co., Watsonville, 51,231,091; Webb &
White, Los Angeles, $1,236,402; MacDonald &
Kruse and K. B. Nicholas, Sun Valley, $1,237.222;
Bongiovanni. Constnlction Co., Los Angeles $1,238,
600; United Concrete Pipe Corp., Baldwin Park, $1,
248,710; \V. J. Disteli and R. J. Daum Construction
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Co., Los Angeles, $1,333,069; Winston Bros. Co.,
Monrovia, $1,396,741. Contract awarded to Oberg
Bros. Construction Co., Inglewood, $1,160,099.

LOS ANGELES COUNTY-On Hawthorne Ave
nue between 174th Street and 137th Street, about
2.5 miles, to be graded and surfaced with plant-mixed
surfacing. District VII, Route 164. Vido Kovacevich
Co., South Gate, $533,281; M. S. Mecham & Sons,
South Gate, $535,968; Arthur A. Johnson, Laguna
Beach, $553,045; Griffith Co., Los Angeles, $597,
637; J. A. Thompson & Son, Inglewood, $598,253;
J. L. Haddock, Ltd., Pasadena, $604,825; Tomei
Construction Co., Van Nuys, $609,302; Boddum &
Peterson, Long Beach, $609,940; Warren Southwest
Inc., Torrance, $626,642; Dimmitt & Taylor, Mon
rovia, $653,915. Contract awarded to Oswald Bros.
Co., Los Angeles, $526,731.

LOS ANGELES COUNTY-On Santa Ana Free
way, between Todd Avenue and Lakewood Boule
vard, highway lighting, illuminated sign and traffic
signal systems to be furnished and installed. Dis
trict VII, Route 166, Section A. Westates Electrical
Construction Co., Los Angeles, $118,986; Electric &
Machinery Service Inc., South Gate, $119,720; C. D.
Draucker Inc., Los Angeles, $121,654. Contract
awarded to Fischbach & Moore Inc., Los Angeles,
$114,464.

MARIPOSA COUNTY-Between 1.9 miles north
of Mariposa and Acorn Inn, abont 3.3 miles to be
surfaced with plant-mixed surfacing on untreated
rock base and seal coats applied. District X, Route
18, Section D. Piombo Construction Co., San Fran
cisco, $489,521. Contract awarded to Eaton & Smith,
San Francisco, $454,886.

RIVERSIDE COUNTY-Between 10 and 36 miles
west of Blythe, 19 timber bridges to be redecked with
reinforced concrete slabs. District XI, Route 64,
Sections C, D. Laredon Construction Co., Los An
geles, $68,100; E & J Corporation, Beverly Hills,
$79,625; E. S. & N. S. Johnson, Fullerton, $79,731.
Contract awarded to Norman 1. Fadel, North Holly
wood, $66,057.

RIVERSIDE COUNTY-At Cienega Rincon
Creek, about 0.6 mile east of Aguanga, a reinforced
concrete culvert to be constructed. District VIII,
Route 78, Section A. E. L. Yeager Co., Riverside,
$24,797; Laredon Construction Co., Los Angeles,
$26,008; C. B. Tuttle Co., Long Beach, $26,024.
Contract mvarded to H. R. Breeden, Compton,
$19-,221.

RIVERSIDE COUNTY-Between Antelope.Road
and Route 64, about 10.5 miles to be graded, im
ported base material to be placed and a portion to
be cement treated and surfaced with plant-mixed
surfacing. District VIII, Rou~e 78, Section C. George
Herz & Co. and C. G. \Villis & Sons, Inc., Los An
geles, $839,925; A. Teichert & Son, Inc., Sacra
mento, $1,097,393. Contract awarded to E. L.
Yeager Co., Riverside, $729,505.

SAN BERNARDINO COUNTY-Be'ween Bar
stow and Amboy, 48 timber trestle bridges to be re
decked lvith reinforced concrete slabs, plank floors
and plant mixed surfacing. District VIII, Route 58,
Sections F, G, H, J. Norman 1. Fadel, North Holly
wood, $211,994; E. S. & N. S. Johnson, Fullerton,
$215,022; Ie. B. Nicholas, On"ario, $216,194; Geo.
Herz & Co., San Bernardino, $232,995; R. M. Price
Co., Altadena, $277,989. Contract awarded to C. B.
Tuttle Co., Long Beach, $192,881.

SAN BERNARDINO COUNTY-Between Bar
stow and Baker, 30 timber trestle bridges to be re
decked with reinforced concrete slabs, plank floors
and plant-mixed surfacing. District VIII, Route 31,
Sections G, H, J. K. Thomas Construction Co.,
Fresno, $127,053; E. S. & N. S. Johnson, Fullerton,
$131,130; George Herz & Co., San Bernardino,
$135,099; E. G. Perham, Los Angeles, $151,576.
Contract awarded to Norman I. Fadel, North Holly
wood, $125,311.

SAN JOAQUIN COUNTY-Across Paradise Cut
Overflow, about 6.7 miles east of Tracy, a reinforced
CO:1cre'-e slab bridge to be constructed and ap
proaches to be graded and paved with Portland
cement concrete on untreated rock base. District X,
Route 5, Section B. Erickson, Phillips & Weisberg,

Oakland, $181,644; John Delphia, Patterson, $187,
269; H. W. Ruby, Sacramento, $191,259; Dan
Caputo, San Jose, $196,547; Charles MacClosky
Co., San Francisco, $198,744. Contract awarded to
Nomellini Construction Co., StocktO;I, $178,089.

SAN JOAQUIN COUNTY-At three locations
between 1.3 miles east of l\1anteca and 4.5 miles east
of IVlanteca, an existing reinforced concrete bridge
to be '\i\Tidened, two reinforced concrete pipe siphons
to be installed, and about 0.2 mile of roadway to
be graded and surfaced with plant-mixed surfacing
on un:reated rock base. District X, Route 66, Section
B. Thomas Construction Co., Fresno, $31,866; M.
J. B. Construction Co., Stockton, $38,303; Lefever
& Bing"West Sacramento, $44,852. Contract awarded
to M. J. Ruddy & Son, Modesto, $28,481.

SAN JOAQUIN COUNTY-Installing illumina
tion fixtures at District X Office annexes. R. Goold
& Son, Stockton, $3,075; Ets-Hokin & Galvan, Stock
ton, $3,493; Curtis Electric Co., Stockton, $3,733.
Contract awarded to Grider Electric Co., Stockton,
$2,750.

SAN LUIS OBISPO COUNTY-Across Los Ber
ros Creek) about 2 miles southwest of Arroyo Grande,
a reinforceC!. concrete slab bridge to be constructed and
about 0.1 mile of approaches to be graded, surfaced
with plant-mixed surfacing on imported base mate
rial and seal coa ts applied. District V, Route 56,
Section E. Thomas Construction Co., Fresno, $50·,
418; Madonna Construction Co., San Luis Obispo,
$52,400; Laredon Construction Co., Los Angeles,
$53,216; Ted Schwartz, Grass Valley, $53,985;
Valley Paving & Construction Co., Inc., Pismo
Beach, $55,686; Granite Construction Co., Watson
ville, $59,397. Contract awarded to B. S. McElderry,
Berkeley, $48,805.

SOLANO COUNTY-At the west and east en-
trances to Vacaville, at Davis Street, and at the
Mason Street overhead, highway lighting systems
to be furnished and installed. District X, Route 7,
Sections C, Vac, D. Hall Sloat Electric Co., Inc.,
Oakland, $14,776; R. Goold & Son, Stockton, $15,
880; Howard Electric Co., Gilroy, $19,865. Contract
awarded to L. H. Leonardi Electric Construction Co.,
San Rafael, $13,990.

STANISLAUS COUNTY-Between the north city
limits of Turlock and 0.6 mile northwesterly, about
0.6 mile, widening existing roadbed, constructing
untreated rock base, placing plant-mixed surfacing,
and constructing pumping plant. District X, Route
4, Section A. Baun Construction Co., Fresno, $152,
747; M. J. Ruddy & Son, Modesto, $167,374. Con
tract awarded to United Concrete Pipe Corp., Bald
win Park, $145,913.

STANISLAUS COUNTY-In Turlock State Park,
about 8 miles west of La Grange, about 1.7 miles in
net length, roads to be graded and penetration treat
ment applied. District X. Oilfields Tmcking Co. and
Phoenix Construction Co. Inc., Bakersfield, $19,319;
Louis Biasotti & Son, Stockton, $29,805; R. C.
Downer, Reno, $30,082; Lefever & Bing, West Sac
ramento, $31,475; M. Ritchie, Fresno, $39,064; J.
Henry Harris. Berkeley, $53.816. Contract awarded
to M. J. Ruddy & Son, Mo:lesto, $15,659.

TUOLUMNE COUNTY-In Columbia State
Park, parking area and service road to be graded,
surfaced with imported base material and bitu
minous surface treatment and seal coat applied.
District X. R. E. Maxwell, Jr., Sonora, $19,697;
Beerman & Jones, Sonora, $21,744; Lefever & Bing,
'Vest Sacralnento, $22.090. Contract awarded to
Geo. E. France, Inc., Visalia, $15,385.

YOLO COUNTY-On West Sacramento Freeway,
be',veen Yolo Cause,vay and 0.8 mile west of TO'\i\rer
Bridge, about 3.3 miles of roadbed for a four-lane
divided highway to be graded. District III, Route 6,
S~ction C. A. Teichert & Son, Inc., Sacramento,
$647,096; M. J. B. Construction Co., Stockton,
$673,885; Brighton Sand & Gravel Co. and Parish
Bros., Sacramento, 5690,972; Gordon Ball, San Ra
mon Vallev Land Co. and Harms Bros.. Berkeley,
$706,876; ·H. Earl Parker, Inc., Marysville, $793,
444; Fredrickson & vVatson Construction Co., Oak
land, $812,262. Contract awarded to United Con
crete Pipe Corporation, Baldwin Park, $646,206.
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SOLANO COUNTY-On Broadway, between Ne-

i~xaska Street and 1.2 miles north, to be graded and
surfaced with plant-mixed surfacing on untreated rock
base. District X, Route 1101. j. Henry Harris,
Berkeley, $235,366; Parish Bros., Benicia, X235,330.
Contract awarded to A. G. Raisch Co., San Rafael,
$212,591.

November, 1951
FRESNO COLiNTY-Between Selma and Fowler,

about 3.6 miles of frontage roads with cross-ovens
and road connections to be graded and untreated
rock base to be placed and surfaced with plant-
mixed surfacing. District VI, Route 4, Section A.
Paul E. Woof, Fresno, $111,513; Volpa Brothers,
Fresno, $113,487; Griffith Company, Los Angeles,
$123,861. Contract awarded to Baun Construction
Company, Fresno, $101,045.
IMPERIAL COIINTY-Across Tesla Ditch, about

7.3 miles south of Riverside County line, a sein-
forced concrete slaU Uridge to be constructed. Dis-
trict XI, Route 26, Section E. Norman I. Fadel,
North Hollywood, $24,046; Thomas Construction
Co., Fresno, $24,234; j. E. Haddock, Ltd., Pasadena,
$24,423; E. S. & N. S. Johnson, Fullerton, X25,933;
C. B. Tuttle Co., Lona Beach, X26,034; Walter H.
Barber, La Mesa, $26,514; Byerts &Sons, Los An-
geles, $28,610; E. L. Yeager Co., Riverside, $29,-
183; Webb &White, Los Angeles, $29,946; R. P.
Shea Co., Indio, $33,801. Contract a~~arded to
E. G. Perham, Los Angeles, $20,787.

KER1~T COUNTY-Between 0.5 mile south of
Isabella and three miles west of Weldon, about einht
miles to be gYaded and surfaced with imported base
material with the upper portion bituminous surface
treated. District VI, Route 57 Section I. Dimmitt
and Taylor, Monrovia, $796,214; Richter Bros.,
Oroville, $808,826; A. Teichert &Son, Inc., Sacia-
mento, $837,749; Eaton & Smith, San Francisco,
$843,003; Linited Concrete Pipe Corp., Baldwin
Park, $844,419; Fredrickson & Watson Constxuc-
tion Co., Oakland, $868,868; Ralph A. Bell Mon-
rovia, $886,482. Contract awarded to Ball &Simpson,
Berkeley, $762,411.45.

LOS A\TGELES COUNTY-Over Ramona Free-
way and Pacific Electric Railway tracks, at Campbell
Avenue in the City of Alhambra, a structural steel
and reinforced conczete budge for pedestrian over-
crossing to be constructed. District VII, Route 26.
E & J Corp., Beverly Hills, $79,690; W. J. Disteli,
Los Angeles, $81,121; J. E. Haddock, Ltd., Pasadena,
$56,145; K. B. Nicholas, Ontario, $88,600; Gardner
& McCall, Long Beach, $59,169; N. M. Saliba Co.,
Los Angeles, $94,476; O. B. Pierson, Bellflower,
$95,023; Byerts &Sons & Geo. K. Thatcher, Los
Angeles, $98,772; E. S. & N. S. Johnson, Fullerton,
$99,691. Contract awarded to Griffith Co., Los An-
geles, $74,923.

RIVERSIDE COUNTI -City of Corona, on
Sixth Street at West Grand Boulevard and at East
Grand Boulevard, traffic signal systems and highway
lightintr to be furnished and installed. District VIII,
Route 43. Paul R. Gardner, Ontario, $9,810; Fisch-
bach &Moore, Inc., Los Angeles, $11,787; Electric
& Machiner}~ Service, Inc., South Gate, $12,957;
Westates Electrical Construction Co., Los Angeles,
$13,248; C. D. Dxaucker, Inc., Los Angeles, $13,492.
'Contract awarded to Ed Seymour, Long Beach,
$9,797.

RIVERSIDE COLiN'i'Y - At Alessandro Boule-
vard, traffic signal system and highway lighting to
be furnished and installed. District VIII, Route 78,
Section D. Paul R. Gardner, Ontario, $12,920; Elec-
txic &Machinery Service, Inc., South Gate, $13,504;
Westates Electrical Construction Co., Los Angeles,
$14,671. Contract awarded to Fischbach &Moore,
Inc., Los Angeles, $12,873.

SACRAMENTO COIINTY-Under the tracks of
the Southern Pacific Company on J Street and over
J Street, in the City of Sacramento, an underpass
and a bridge to be constructed and about one-fourth
mile of city streets to be rough graded. District III.
A. Teichert & Son, Inc., Sacramento, $354,169;
❑sited Concrete Pipe Corp., Baldwin Park, $366,-
709; John C. Gist, Sacramento, $394,729; George
Pollock Co., Sacramento, $429,480. Contract awarded
to Lord &Bishop, Sacramento, $349,82550.

SACRAMENTO COLiNTY-At Twin Oaks Ave-
nue about 0.2 mile south of the Placer County line,
for widening with plant-mired surfacing on plant-
mixed cement treated base. District III, Route 3,

Section A. Contract acvaxded to il2cGillivray Consttuc-
tion Co., Sacramento, $16,653.90.

SAi~TTA BARBARA COUNTY-At the west city
limits of Lompoc, at D4iguelito Channel, a reinforced
concrete box culvert to be constructed, and a graded
roadbed to Ue constructed and surfaced with plant-
muced surfacing. District V, Route 149, Seciton A.
Owl Truck &Construction Co., Compton, $12,748;
Valley Paving & Construction Co., Inc., Pismo Beach,
X14,333; Madonna Construction Co., San Luis
Obispo, $14,960; O. R. Pierson, Bellflower, $15,177;
E. S. & N. S. Johnson, Fullerton, $16,700; Thomas
Construction Co., Fresno, 516,840; B. S. McEldeny,
Bexlceley, X21,325. Contract awarded to Laredon
Construction Co., Los Angeles, $10,195.
SANTA BARBARA COU\TTY-In il~ontecito, at

the intersections of Coast Highway with San Ysidro
Road (Eucalyptus Lane) and with Olive Mill Road,
full trafTic-actuated signal systems and highway light-
ing to be furnished and installed and channelizarion
to be constructed. District V, Route 2, Section J.
Electric and ~~Iachinery Service, Inc., South Gate,
$35,174; Fischbach &Moore, Inc., Los Angeles, 535,-
686; Howard Electric Co., Gilroy, $36,373. Contract
awarded to Westates Electrical Construction Co.,
I.os Angeles, $34,174.25.

SOLANO COUNTY-One mile north of Cordelia
IIndexpass, state-furnished truck-~a~eighing scales to
be installed, scale houses and truck height indicators
to be constructed, electrical lighting and signal sys-
tems to be furnished and installed at two locations.
District X, Route 7, Section B. Pike A Hill, Carey
Bros. &Bailey, San Rafael, $22,656; DZoxrison Con-
struction Co., Oakland, $26,397; Chittenden & Chit-
tenden & Clemons, Auburn, $28,580. Contract
awarded to Pialdwin, Straub Coxp., San Rafael,
X21,902.50.

TEHAMA COIINTY-At various locations be-
e~~c~een Deer Creek Overflow and Mill Race Cx~ek,
14 reinforced concrete bridges to be widened and
about 03 mile of roadway to be widened and existing
pavement to be xesuzfaced ~i~ith plant-mired suifac-
ing. District 1I, Route 3, Secrions A,D. O'Connor
Bros., Red Bluff, $718,907; Fredrickson & Watson
Construcrion Co., Oaldand, $995,814. ~ Contract
awarded to Erickson, Phillips & Weisberg, Oakland,
X548,512.

YOLO COUNTY-Between Washington Under
pass and Tower Bridge aUout 0.6 mile of roadbed to
be graded and dxaina~e structures to be constructed.
District III, Route 6, Section C. United Concrete
Pipe Corp., Baldwin Park, X27,796; A. Teichert &
Son, Inc., Sacramento, $38,960. Contract awarded to
Brighton Sand & Granel Co., Sacramento, $26,887.80.

F. A. S. County Routes

FRESNO AND MADERA COUNTIES-Across
San Joaquin River at Friant, a reinforced concrete
birder bridge supported on concrete framed bents to
Ue constructed. District VI, Route 560. F,. S. & N. S.
Johnson, Fullerton, $85,842; Ted Sch~a~artz, Grass
Valley, $86,985; Lefever &Bing, 4T~est Sacramento,
$92,429; Bos Construction Co., Oakland, $92,474;
Trewhitt-Shields &Fisher, Fresno, $94,620; James H.
1l2cFarland, San Francisco, $107,556. Contract
acvaxded to Thomas Construction Co., Fresno,
$75,066.

SAAT LIIIS OBISPO COUNTP-On Calf Cayon-
Huer HueTO Road between 3.2 miles west of Hueto
Huero-La Panza Road and Creston-Highland Road,
about three miles to be graded. District V, Route
676. Valley Pa~~ing & Constiucrion Co., Inc., Pismo
Beach, $87,863; M. J. B. Construction Co., Stockton,
$91,133; Henry C. Dalessi, San Luis Obispo, $91,-
816; John Delphia, Patterson, S92,233; Gerald E.
Breyvstex, Avenal, $92,954; Madonna Construction
Co., San Luis Obispo, 498,390; Claude Fisher Co.,
Ltd., Los Angeles, $102,619; Esby C. Young, San
Fernando, $106,085; Walter Bros. Construction Co.,
San Luis Obispo, $108,336; Oilfields Trucking Co. &
Phoenix Construction Co., Inc., Bakerfield, $119,-
796; L. A. & R. S. Crow, El 1l~Ionte, $141,305.
Contract awarded to Louis Biasotti &Son, Stockton,
$87,230.

YOLO COIINTY-Between County Road 27 and
one mile north, four miles south of Woodland, about
one mile of existing roadbed to be surfaced ~~ith
plant-mixed suxfacinb on untreated rock base and
penetration treatment applied to shoulders. District
III, Route 1167. A. Teichext &Son, Inc., Sacramento,
X36,405. Contract awarded to W. C. Railing, Wood-
land, $32,690.

Truck Noise
SHORT-SIGHTEI)NESS OTl the part Of
business men a few years back, when
highways were being routed, is largely
to blame for today's clamor over truck
noise in western cities.
Highway engineers, with better

foresight than the merchants, wanted
to by-pass small towns, route the arte-
rial along back ways in the cities, but
they were overwhelmed by political
pressure applied by the business inter-
ests. Nov these same business interests
would seek to drive ofd part of the
traffic that the engineers knew would
be flowing over the route.
A state highway is an artery of com-

inerce. If communities along the ̀vay,
which had insisted that it be routed
right down the main street, past the
leading stores-because merchants fool-
ishly thought the highway ~~as going
to bring a great flow of business-are
permitted to impose restrictions on the
use of the highways, then the state
(and the merchants) will have lost a
very valuable economic asset.-Motor
T~~c~~zs~ortation.

NO\IV 0~9 M~4ILING LIST
CITY OF LOS ANGELES

California

Departynent o f Public Works
State o f Cali f or72icr
SCYCYa7?2B12t0~ CGTLZ f 07'?2ZGY

Sherman Oaks, Calif.
GE~~TLE~iEN: I have seen copies of

your publication Cali f or72ict High~u;crys
and Public Works and have been so
impressed with it I am writing to ask
if I might be placed on your mailing
list to receive copies in the future. I
am certain the material contained in
these publications ~~ill be of consider-
able value to me as a member of the Los
Angeles City Planning Commission.

Sincerely yours,

En~iu~~n P. NIcKn~T~A

SENSIBLE FOLLOWING
The distance you follow behind

another vehicle is one indication of
your competence in driving, says the
California State Automobile Associa-
tion. Never follow closer than a full
car-length at very slow speeds. And
when you're moving faster, always
leave plenty of room between your
car and the one in front of you, which
may stop suddenly.
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[ Well-placed Fencing I Harvey D. Stover Retires After 34 Years

THE DIVISION OF HIGHWAYS of Califor
nia is to be congratulated on what may
be considered a minor matter in con
nection with construction of its vast
network of freeways in Southern Cali
fornia.

In order to expedite the whole pro
gram with as little interference as pos
sible with traffic flow, it has been found
desirable in many cases to build isolated
bridges first, and connect up the road
ways later. In many cases, a hole is
excavated just large enough for foot
ings and abutments of the bridge, and
when it is completed and traffic passes
over the structure, only the rough
edges of the excavation are visible.

But those edges and the dark recesses
beneath the new bridge would be
mighty attractive to exploring young
sters and prowling vandals. The State
puts high wire mesh fences around
each of these pits before they leave the
site, in exactly the manner Southwest
Builder and Contractor has long been
urging for irrigation ditches, flood
pools, and other man-made "attractive
nuisances."

Thus the State protects its property
from vandalism, denies the dark places
to evil-doers, and protects children
from dangerous falls and other acci
dents. The Division of Highways de
serves a hand.-Southwest Builder and
Contractor.

Budget Review
Continued from page 20 •••

tive of one other point in his appeal,
where he asserts:

"It is fatuous to presume that
we can do anything worth while
by sporadic appearances before
the State Highway Commission, de
manding funds for 'our' special strip
of highway."
What augurs well for the future of

the California highway program is not
so much this increasing public aware
ness of the relationship between high
way safety and highway funds, but the
state-wide point of view which it rep
resents. The essential problem in a
democracy is, as it always has been, to
awaken and maintain intelligent public
interest in governmental affairs.

and Public Works

HARVEY D. STOVER-1951

HARVEY D. STOVER, Senior Bridge
Engineer with the Division of High
ways, has retired after 34 years of state
service.

Mr. Stover, who is widely known
throughout the Division of Highways,
was one of the early employees of the
Bridge Department, having worked
under Bridge Engineers H. E. War
rington, Harlan D. Miller, C. E. An
drews, F. W. Panhorst, and I. O.
Jahlstrom.

The annual buck stew dinner which
has by now become a tradition is due
in great measure to the unfailing marks
manship of Harvey Stover, who year
after year, has supplied the buck.

Harvey, who was born in a log cabin
in Grant County, Indiana, December
12, 1886, started his bridge career at
an early age. Shortly after graduation
from high school, he went to work for
D. L. Horner, an early day builder of
concrete bridges in Indiana. In 1909,
young Harvey came west to Berkeley,
California, where he worked for sev
eral years on subdivisions in the Mt.
Diablo regions of Contra Costa County,
before entering the University of Cali-

HARVEY D. STOVER-1918

fornia. Graduating in 1915 with a B.S.
degree in civil engineering, he spent
one year with the City of Los Angeles
Water Department and two years with
the California Insurance Inspection
Rating Bureau in charge of the Sacra
mento area.

In January, 1918, Harvey entered
state service as a draftsman in the Divi
sion of Highways in District III. After
taking time out for military service
during World War I, Harvey returned
to District III and two years later was
transferred to the Bridge Department.
In 1926, he became Bridge Design En
gineer, a post he continued to hold for
a period of 12 years. During this time,
he was responsible for the design of
some 1,200 bridges. These include all
bridges on the Feather River Highway,
Sacramento River Canyon route from
Redding to the Oregon line, the Tower
Bridge at the west approach to Sacra
mento, the coast highway from San
Luis Obispo to Carmel, and numerous
grade separation structures.

In 1938, Mr. Stover took over the
duties of Bridge Maintenance and Re
search Engineer. This afforded him the

••• Continued on page 63
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Figures for 1951 Show an
Increase of 6.3 Percent Over 7950

By G. T. McCOY, State Highway Engineer

1951
Percent gain or loss

Sunday Monday

Gain loss Gain loss

BASIS FOR SUMMARY

The gain or loss of traffic volume for
State Highway Routes 1 to 80, inclu
sive, which constitute the basis for the
foregoing summary, is shown in the
following tabulation:

PERCENT GAIN OR LOSS FOR 1951 COUNT
AS COMPARED WITH 1950

4.28

6.66

7.49

2.25

3.95
0.45

2.87

10.96

0.63
5.45
7.28
9.20
0.75

20.25

12.08
1.94

5.22
6.56

20.44
4.11

12.66
3.55
0;22
8.12
7.15
2.38

17.15
21.91

0.47

13.59
49.06
0.90
7.38
5.66

4.53
27.03
25.90
23.92
14.88
5.01
1.74

14.80
15.16
8.24
7.31
1.29

5.53
5.33
5.83
5.64
6.42
3.57

12.10
9.20
1.17

13.33

0.97

6.25

Sunday Monday
+ 7.01 + 6.21
+ 6.96 + 6.25
+13.39 +13.10

+ 6.40 + 5.53
+ 5.30 + 4.43

All routes ~ ~

Main north and south routes _
Interstate connections _

laterals between inland and
coast _

Recreational routes _

Route Termini
1. Sausalito-Oregon line _ ~ ~ 3.46
2. Mexico line-San Francisco .. . ._________ 3.37
3. Sacramento-Oregon line ~_~_.. . . ~~ .____ 11.70
4. los Angeles-Sacramento . ~_~ .__.. . . .. ._.. 12.79
5. Santa Cruz-Junction Route 65 near Mokelumne Hill ~ .. ~_~ 5.80
6. Napa-Sacramento via Winters ... . __... ..__. ~_.. . ~... 7.34
7. Crockett-Red Bluff. . .. . . .______ 10.66
8. Ignacio-Cordelia via Napa__________________________________________________ 10.27
9. Route 2 near Montalvo-San Bernardino ..: . .. . 2.71

10. Route 2 at San lucas-Sequoia National Park ~_________ 2.57
11. Route 75 near Antioch-Nevada line via Placerville :________________________ 12.22
12. San Diego-EI Centro __ 11.74
13. Route 4 at Salida-Route 23 at Sonora Junctio""- ... 9.93
14. Albany-Martinez .______________________________________________ 3.54
15. Route 1 near Calpella-Route 37 near Cisco 14.29
16. Hopland-lakeport .. _
17. Route 3 at Roseville-Route 15, Nevada City______________________________ 0.24
18. Route 4 at Merced-Yosemite National Park____________________ 9.83
19. Route 2 at Fullerton-Route 26 at Beaumon!..___________ 6.25
20. Route 1 near Arcata-Route 83 at Park Boundary 6.52
21. Route 3 near Richvale-Route 29 near Chilcoot via Quincy~___________________ 2.48
22. Route 56, Castroville-Route 32 via Hollister .. 2.04
23. Route 4 at Tunnel Station-Route 11, Alpine Junction__________________________ 18.27
24. Route 4 near lodi.Nevada State line ..__ 18.96
25. Route 37 at Colfax-Route 83 near Sattley _ _ _
26. los Angeles-Mexico via San Bernardino ~_________ 11.22
27. EI Centro-Yuma _ _ ~_______________________________ 19.95
28. Redding-Nevada line via Alturas .____________________ 0.06
29. Peanut-Nevada line near Purdy'L ~_______________________________________________ 11.45
31. Colton-Nevada State line______ 10.00
32. Route 56, Watsonville-Route 4 near Califa_________ 6.98
33. Route 56 near Cambria-Route 4 near Famoso ...._ 10.52
34. Route 4 at Galt-Route 23 at Pickett's Junction~__ 16.02
35. Route 1 at Alton-Route 20 at Douglas City____ _ 2.54
37. Auburn-Truckee 23.61
38. Route 11 at Mays-Nevada line via Truckee River____________ 11.67
39. Route 38 at Tahoe City-Nevada State line______________ 4.55
40. Route 13 near Montezuma-Route 76 at Benton___________________________________ 8.68
41. Route 5 near Tracy-Kings River Canyon via Fresno 7.81
42. Redwood Park-los Gatos ~_ 4.05
43. Route 60 at Newport Beach-Route 31 near Victorville 2.86
44. Boulder Creek-Redwood Park .. 0.00
45. Route 7, Willows-Route 3 near Biggs ~ ~__ 25.55
46. Route 1 near Klamath-Route 3 near Croy_____________________ 121.17
47. Route 7, Orland-Route 29 near Morgan_______ - .. _
48. Route 1 north of Cloverdale-Route 56 near Albion_ -----------------
49. Napa-Route 15 near Sweet Hollow Summit _
50. Sacramento-Route 15 near Wilbur Springs______ --------------------------
51. Route 8 at Shellville-Sebastopol ------ _

52. Alto-Tiburon ---------------------- ----------------------------------
53. Route 7 at Fairfield-Route 4 near lodi via Rio Vista -------------------------
54. Route 11 at Perkins-Route 65 at Central House _

55. Route 5 near Glenwood-San Francisco -- ---------------.------------------
56. Route 2 at las Cruces-Route 1 near Fernbridge _
57. Route 2 near Santa Maria-Route 23 near Freeman via Bakersfield _
58. Route 2 near Santa Margarita-Arizona line near Topock via Mojave

and Barstow ---- --------------------------------------

THE ANNUAL state-wide traffic count
taken on Sunday and Monday, July
15th and 16th, 1951, shows an increase
of 6.3 percent over the immediately
preceding annual count of 1950. Con
tinuing the trend shown by the 1950
count, freight vehicles are again in
creasing at a slightly faster rate than
passenger vehicles. Although all route
groups show gains in traffic for both
Sunday and Monday counts, the inter
state connections show far greater in
creases than do any other route group.
Sunday traffic shows greater gains than
Monday traffic for all route groups, but
the added week-end travel appears
largely confined to the major routes
since the recreational routes show the
smallest gains.

No change was made from the reg
ular procedure of previous years in the
manner of taking the count. Actual re
cording covers the 16-hour period
from 6 a.m. to 10 p.m. for both Sunday
and Monday, totals being shown for
each hour. At selected representative
stations, counts are also continued for
the entire 24-hour period and are ex
tended to record each of the seven days
of the week. Traffic is segregated into
the following vehicle classifications:
California passenger cars, out-of-state
passenger cars, busses, pickups, two
axle commercial units, three-axle units,
four-axle units, five-axle units, and six
or-more-axle units.

Each year some minor changes in the
census become necessary, such as the
relocation, addition, or discontinuance
of individual stations; but in every in
stance these are excluded in determin
ing comparison with the previous year,
only those stations that were identical
during both years being taken into con
sideration.

These comparisons for the vanous
route groups are as follows:
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Route Termln'
59. Route 4 at Gorman-Route 43 ot Lake Arrowhead _
60. Route 2 at Serra-Route 2 at EI Rio -----
61. Route 4 south of Glendale-Route 59 near Phelan _
62. Route 171 at Northam-Route 61 near Crystal Lake----------------------------
63. Big Pine-Nevada State line -------------
64. Route 2 at San Juan Capistrano-8Iythe _
65. Route 18 near Mariposa-Auburn -------------------
66. Route 5 near Mossdale-Route 13 near Oakdale _
67. Pajaro River-Route 2 near San Benito River 8ridge _
68. San Jose-San Francisco ---- -- -
69. Route 5 at Warm Springs-Route 1, San RafaeL _
70. Ukiah-Talmage -- ---- ------------------ - -------------
71. Crescent City-Oregon Line__________________________ ------------------------- -
72. Weed·Oregon Line ------------------------
73. Route 29 near Johnstonville-Oregon Line:__; -------------------------
74. Napa Wye-Cordelia via Vallejo and. BenlCla _
75. Oakland-Junction Route 65 at Aitavllle _
76. Route 125 at Shaw Avenue-Nevada State Line near Benton _
77 San Diego-Los Angeles via Pomona ----
78: Route 12 near Descanso·Route 19 near March Field _
79. Route 2, Ventura-Route 4 ot Castaic ~--------------

80. Route 51, Rincon Creek-Route 2 near Zaca _

Stover Re1"i res
Continued from page 61 ...

opportunity to observe under actual
conditions of use, the various structures
built bv both the State and the counties.
Many 'of these structures, built during
the early horse and buggy ~ays, w.ere
inadequate to carry the ever lllcreaslllg
loads and volume of traffic that devel
oped through the years. The problems
of strengthening and widening the
more hazardous of these structures
with the available funds required con
siderable ingenuity and became more
and more of a problem as the wartime
shortage of needed materials became
more acute, while at the same time, the
size and number of overloaded trucks
greatly increased.

It is a credit to Mr. Stover's engineer
ing ability that during these critical
years, not a single bridge failure oc
curred on the State Highway System.

During the past three years, Mr.
Stover has been engaged on special
studies and investigation of various
bridge problems. Among these are
studies of the effect of present day
traffic on thin slab bridge decks.

Upon retirement, Harvey plans to
spend a good part of the time during
the summer months at his cabin on Lake
Tahoe, and hunting and fishing in the
high Sierra country. During the rest of
the year, he will reside in Sacramento
where he will be available for consulta
tion on special engineering and bridge
problems.

and Public Works

1951
Percent gain or loss

Sundoy Monday

Goin Loss Gain Loss

8.84 8.00
7.24 7.73
0.8 0.28

23.29 24.10
21.72 33.82

15.33 11.34
12.17 0.33
10.17 0.45

0.76 3.26
2.20 3.82

0.01 3.18
5.16 18.50
7.02 6.49
5.24 9.32
6.83 6.86

14.56 18.48
0.22 7.91

3.87 6.32
13.45 10.06

9.17 10.41
9.19 10.33

0.02 6.16

California Autos
Exceed 5,000,000

AUTOMOBILE REGISTRATION in Cali
fornia already exceeds the 5,000,000
mark; there is one car for every two
persons in the State; the national ratio
is one car for every four persons.

Yet despite heavy user traffic, Cali
fornia's highway development pro
gram is not keeping pace with the pop
ulation growth and the competition
for public money for a multitude of
other governmental services. Out of
14,000 miles of state highways in Cali
fornia, 11,300 miles or 81 percent show
deficiencies of one kind or another.

The need for accelerated highway
modernization, the problems confront
ing adequate highway finance, increas
ing demands for freeways and limited
access roads, the limitations imposed
bv material shortages-are all factors
c~mmensuratewith today's motor ve
hicle requirements.

SQUEALING TIRES

When automobile tires squeal on
curves, excessive speed may be the
cause rather than under-inflation.
Good drivers reduce their speed be
fore reaching a curve, then accelerate
the car gradually through the curve.
This procedure prevents tire squeal
and provides better control over the
car.

Civil Defense
Continued from poge 35 ..•

emergency organization in each divi
sion, and in each instance the results
have been eminently satisfactory. Sev
eral months ago there was a fire at San
Quentin Prison, and literally before
the smoke had disappeared, there was a
damage survey team from the Division
of Architecture on the scene. The
work they performed was done in such
a manner that the Director of Correc
tions commended their efforts to the
Director of Public Works.

During the floods of a year ago
higher stages of water than for many
years previous-the Division of Water
Resources predicted the crests and
when they would occur to such exact
ness, that damage was greatly lessened
and the human injury factor greatly
reduced. The Division of Highways
maintenance crews also proved their
mettle during these floods, by the man
ner in which they restored blocked
highways to use, and re-routed traffic
during the emergency periods.

At the present time the development
of detailed plans for certain expected
conditions is of tremendous impor
tance. Through this medium, we can
evaluate the needs of each region as
related to the local relief and emer
gency forces, thereby determining our
immediate course of action when "dis
aster strikes."

In case we do have a state of extreme
emergency, the Department of Public
Works will show a hard core of coor
dinated effort, with a tested force of
experts to lend aid to any stricken area.
Representative engineers from the op
erating divisions on the staff of the
Chief of Engineering Service will help
evaluate problems at the state level,
and offer their knowledge of the abil
ity of our forces to meet any given
need. In the field Our engineers and
other personnel will promptly translate
plans into positive action to save lives
and property. The Department of
Public Works will meet the challenge
because the flexibility and adaptability
of our operation is a proven historic
attribute of our entire organization.
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Shell Beach Study
Continued from page 39 ...

volume drops, while the other four
registered gains. Nine of the 13 busi
nesses on the same side of the highway
in Pismo Beach disclosed business de
clines and establishments on the east
erly side of the highway had five out
of nine showing declines.

Since we do not have available busi
ness volume figures on the one other
type of popular roadside business
motels-of which there are three in
Shell Beach, and interview reports
were quite varied, a volume compari
son was not made. However, the fact
that the majority of motels in the vi
cinitv are located near the beach rather
than-directly abutting the highway in
dicates that highway frontage is sec
ondary to the proximity of the beach.
In the town of Pismo Beach almost all
motels are located near the ocean and
are considerably removed from the
highway.

Since direct entry from the high
wav in this area does not appear to be
of prime importance and since all the
motels cater to the tourist and vaca
tionist classes of clientele, it appears
likely that the effects of the express
way construction, which enforced
some circuity of travel upon prospec
tive motel customers, were slight.

Commercial Land Values

Commercial lot values in Shell Beach
have changed very little since 1947.
However, the fact that these proper
ties no longer have direct access to the
through traffic lanes does not appear
to be the dominant reason for the fail
ure of commercial values to keep pace
with residential values. Probably one
of the two most important factors was
the fact that Pismo Beach, located just
one mile southerly, already had com
plete shopping facilities available to
serve Shell Beach residents as well as
tourists. The other factor is the un
favorable ratio of the number of com
mercial lots to the number of residen
tial lots in the community. There are
126 lots available for commercial uses,
while the maximum number of resi
dential lots is 922. These factors re
sulted in a supply considerably above
the reasonable need.
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Traffic Engineering
Continued from page 58 ...

Design Department Problem

A problem which was troubling our
Design Department concerned transi
tions from two-lane to four-lane di
vided highways. This was made the
subject of a special study, and a satis
factory standard design for such transi
tions was developed and is now in use.

A study of accident rates as related
to shoulder widths was completed by
the Traffic Department and has re
sulted in a crystallization of standards
for over-all roadbed width on two-lane
roads under varying volume condi
tions.

Another research project which stimu
lated considerable interest throughout the
Nation was a study of lower case letters
as compared to capital letters for highway
signs. For some time, California had been
making some use of lower case letters on
large overhead illuminated directional
signs on freeways. These signs were ap
parently readily accepted by the general
public; at least there was no visible re
action by the layman. Traffic engineers,
however, were not so ready with their
acceptance, so a research project was set
up to compare legibility and word recog
nition qualities of lower case and capital

\Vhile Shell Beach commercial lots
have remained relatively low valued
due to the over-supply, several new
businesses have been built since the ex
pressway construction began. These
new businesses of types catering almost
entirely to local residents, include a
building supply, a gift shop, a dry
cleaning business, a barber shop, 'a
plumbing shop, and a malt shop. These
represent a 30 percent increase in Shell
Beach commercial enterprises since the
highway construction.

Conclusions

The study of the effects of the ex
pressway benefits to Shell Beach is ex
ceptionally valuable because the ab
sence of other factors attributes the
town's suddenly accelerated growth
rate almost entirely to the improved
safety and comfort and time-saving,
which encouraged many of the com-

letters for this type of highway sign. This
study was made in cooperation with the
Institute of Transportation and Traffic En
gineering of the University of California,
and the results of the study were reported
at the annual meeting of the Highway
Research Board in December of 1950.
Lower case letters are now standard in
California for all overhead directional
signs on freeways and expressways.

Recognition

Three times in the past four years Cali
fornia has been awarded first pl.ace for
traffic engineering achievement in the
Annual National Safety Contest sponsored
by the National Safety Council. In 1947
and 1948 California was grouped with the
Eleven Western States and took first place
both years. In 1949 and 1950 California
was placed in competition in the National
Safety Council's Group 5, which consists
of the eight states whose population and
motor vehicle registration are comparable
to each other, and in this competition Cali
fornia took second place in 1949 and cap
tured the first place award in 1950.

In the 13 years since its birth in Cali
fornia, traffic engineering has made great
strides. It has now gained recognition, not
as a necessary evil, but as a useful and
essential branch in the over-all field of
highway engineering.

muters desiring seaside living to move
there.

In California, where more and more
city workers are choosing to reside in
suburban and rural communities, the
adequacy of highway facilities is a
prime consideration in determining
whether or not a subdivision will be
publicly accepted. The Shell Beach
study has shown precisely the impor
tance of controlled access, multilane
highways to the development of small
communities-an importance undoubt
edly applicable to any subdivision in
competition with other areas. As in the
case of Shell Beach, the highway im
provement actually may mean the dif
ference between success and failure.

PEDESTRIAN COURTESY

Let pedestrians have the right of
way always. This is courteous driving
and good manners make good drivers.

California Highways
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NARRISON R. BAKER . Pasadena
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CHARLES T. LEIGH San Diego
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R. M. GILLIS . Deputy State Highway Engineer
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GEORGE F.HELLESOE . Maintenance Engineer
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DON G. EVANS . Construction Engineer
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EARL E. SORENSON Equipment Engineer
H. C. McCARTY . Office Engineer
J. C. YOUNG Traffic Engineer
J. C. WOMACK Planning Engineer
J. P. MURPHY Principal Highway Engineer
E. J. SALDINE Principal Highway Engineer
I.O. JAHLSTROM Principal Bridge Engineer
STEWART MITCHELL Principal Bridge Engineer
E. R. HIGGINS . Comptroller

Righ► of Way Department

FRANK C. BALFOUR Chief Right of Way Agent
E. F. WAGNER . Deputy Chief Right of Way Agent
GEORGE S. PINERY . Assistant Chief
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JNO. H. SKEGGS Assistant State Highway Engineer
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P. 0. HARDIN6 Assistant State Highway Engineer
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District Engineers

A. M. HASH . District I, Eareka
J. W. TRASK District I1, Redding
CHARLES H. WHITMORE District Iil, Marysville
B. W. BOOKER . District IV, San Francisco
L. A. WEYMOUTH District IV, San Francisco
E. J. L. PETERSON . District V, San Luis Obispo
E. T. SCOTT . District VI, Fresno
W. L. FAHEY . District VII, los Angeles
M. E. CESSNA District VII, Los Angeles
S. W. LOWDEN . District VIII, San Bernardino
ALAN S. HART District IX, Bishop
JOHN G. MEYER District X, Stockton
E. E, WALLACE District XI, San Diego
HOWARD C. WOOD Bridge Engineer, San Francisco•

Oakland Bay Bridge and Carquinez Bridge

DIVISION OF CONTRACTS AND

RIGHTS OF WAY

Legal
ROBERT E. REED Chief
GEORGE C. HADLEY Attorney
HOLLOWAY JONES . Attorney

DIVISION OF SAN FRANCISCO

TOLL CROSSINGS

NORMAN C. RAAB Project Design Engineer

DIVISION OF WATER RESOURCES

A. D. EDMONSTON . .State Engineer, Chief of Division

G. H. JONES . .Assistant State Engineer, Sacramento
River Fiood Control Project, Supervision of Safety
of Dams, Sacramento•San Joaquin Wafer Supervision

T. B. WADDELL
Assistant State Engineer, Water Resources Inuesti-
gations, Central Valley Project, Irrigation Districts

CORDON ZANDER . . Assistan# State Engineer,
Water Rights and Water Quality Investigations

MAX BOOKMAN
Supervising Hydraulic Engineer, Los Angeles Office

HENRY HOLSINGER . .Principal Attorney
T. R. MERRYWEATHER . .Administrative Assistant

DIVISION OF ARCHITECTURE

ANSON BOYD State Architect
H. S. HUNTER . Deputy Chief
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Adminisirafive Service

W. K. DANIELS .Assistant State Architect, Administrative
WADE 0. HALSTEAD

Principal Estimator of Building Construction
CARLETON PIERSON Supervising Contracts Writer

Planning and Design Service

P. T. POAGE
Assistant State Architect, Design and Planning

A. F. DUDMAN Principal Architectural Designer
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Construction Service

D. C. WILLETT Chief Construction Engineer
F. A. JOHNSON . Principal Structural Engineer
JOHN S. MOORS . Genera! Construction Superisor
HATE W. DOWNES

Supervising Engineer of Maintenance and Operations

Area Construction Supervisors

THOMAS M. CURRAN . Area I, Oakland
W. H. EPPERSON . Area II, Sacramento
FRANK R. AUSTGEN Area III, Los Angeles

Area Structural Engineers,
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C. M. HERD . . ' . Area I, San Francisco
M. A. SWING . Area II, Sacramento
H. W. BOLIN . Area III, Los Angeles
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