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By L. C. HOLLISTER

Projects Engineer—Carquinez

ON NovEViBEx 25, 1958, the new
parallel Carquinez Bridge was open to
traffic, breaking one of California's
most critical highway bottlenecks. It
also marked the culmination of many
years of effort by Senators Luther E.
Gibson, George Miller, Jr., and As-
semblymen Donald D. Doyle, Samuel
R. Geddes and S. C. Masterson and
others who sponsored the necessary
legislation making this very notewor-
thy project possible.

Appropriate ceremonies were con-
ducted by the Contra Costa Develop-
ment Association in which then Lieu-
tenant Governor Harold J. Powers
officially cut the chain opening the
bridge to traffic. Since the chain cut-
ting ceremonies thousands of cars
each day have passed through the toll-
gates and over the new structure. On
the Sunday following Thanksgiving
45,305 vehicles used the new bridge
and its modern six-lane freeway
approaches.

There are several design and con-
struction features in connection with
the Carquinez Bridge and freeway
approaches that have attracted a great
deal of interest among highway and
bridge engineers throughout the
Country.
As for example the "Big Cut" in-

volving the largest highway cut in his-
tory; the use of slip-form construction
for the erection of the 120-foot-high
piers for the complicated interchange
and approach structure; the sinking of
caissons to 132 feet below water with
the difficulties and hazards encoun-
tered; the use of welded steel fabrica-
tion for the two 1,100-foot double
cantilever spans; the use of high-
strength bolts and a new very high-
strength structural steel known as
T-1. Some of these features are new
developments and because they are
progressive steps forward in highway
construction have attracted the atten-
tion and interest of many engineers
throughout the Country.

Stability Required

the new parallel Carquinez Bridge glistens in fhe The ~~~ilg' Clli" located immediatelysunlight while her drabber sister, some 31 years
her senior, stands in the background. S011tll of the bridge 1S approximately

2,500 feet long, 1,370 feet wide and
nearly 300 feet deep at the deepest
point. The elevation of the profile was
controlled by the location of the
bridge grades. To provide the degree
of stability required in the type of
formation encountered, the design
provided for 2:1 cut slopes with a
30-foot-wide bench every 60 feet in
elevation. A debris trough 40 feet
wide was provided between the edge
of the shoulder and the toe of the cut
to allow room for maintenance to
clear any sloughing that might occur
without closing the traveled way. In-
itial construction provided three lanes
in each direction and provision was
made for an ultimate paved section of
four lanes in each direction with a 12-
foot division strip. This means that the
total width of the cut from toe to toe
is 204 feet and 1,370 feet from top of
cut to top of cut at the widest point.
At this location there were two sta-
tions that contained a million cubic
yards per station. There were 8,800,-
000 cubic yards in the "Big Cut." The
two other cuts on the three-mile proi-
ect contained approximately 1,700,000
cubic yards, making a total of 10,500,-
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Arthur Luddy of Sacramento Appointed to
Highway Commission by Governor ~rovvn
Arthur T. Luddy, Sacramento insurance executive and civic leader,

was appointed a member of the California Highway Commission in late

January.
Governor Edmund G. Brown announced the appointment, which is for

a four-year term.
Luddy is secretary of the California-Western States Life Insurance

Company and has been a member of the Sacramento City Planning Com-

mission.
He has also been prominent in Sacramento civic affairs.
A Democrat, Luddy was a member of Governor Brown's finance com-

mittee during the last campaign.
Luddy succeeded John O. Bronson of Sacramento, whose term on the

commission expired January 15.

000 cubic yards of roadway excava-
tion for which the contractor bid 25.6
cents. The average haul for the total
project was slightly over 4,000 feet,
giving a quantity of 455,000,000 sta-
tion yards of overhaul for which the
contractor bid 2 mills per station yard.
Overhaul was measured along the
centerline with no consideration for
side haul. These two items combined
gave the contractor a total of approxi-
mately 35 cents per cubic yard for
excavation and haul. No additional
payment was made for placing and
compacting.

Earthquake Problem

In general the Foundation Investi-
gation Report of the "Big Cut"
showed the area to be one of high
seismicity and cut by two major
faults, both of which are rated as ac-
rive. These are known as the Franklin
Thrust and Mare Island Fault. The
earthquake record of the region since
1854 shows four shocks of high inten-
sity and 58 of lesser intensity; also that
the cut section would traverse inter-
bedded shales and sandstones of vary-
ing thickness and altitude. The sedi-
ments range from hard sandstone to
friable sand, from firm silty shale to
soft clay shale, and will show inter-
beds and cross bedding from micro-
scopic to visual. When originally
deposited the sediments were uniform
and competent; but due to intensive
folding and faulting, deformation and
weakening of the units have taken
place.

The contractors, Ferry &Crow of
Los Angeles, elected to use tractors
coupled with scrapers hooked in tan-
dem to move the majority of the dirt.
This ~~as possible because of the fa-
vorable —0.5 percent grade on the long
haul. The average haul from the "Big
Cut" was about 8,000 feet. Each unit
was capable of making about four
round trips an hour, moving an average
of 37 pay yards per trip. The contrac-

tor's schedule called for moving an

average of 25,000 cubic yards per day;
his actual average for the entire project

was approximately 26,000 cubic yards
per 14-hour working day. The stand-
ard equipment for push loading and

ripping was a tractor equipped with

ripper teeth. The use of this equipment

eliminated all blasting in the "Big Cut"
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with the exception of minor cracking
of huge boulders. Many nests of these
boulders averaging 8 to 10 feet in diam-
eter were encountered at different ele-
vations throughout the cut. These were
pushed into piles, drilled and broken
with powder to a small enough size that
they could be loaded. They were then
hauled to and incorporated in the fills.

Rains Cause Slide

The "Big Cut" was nearly 10 per-
cent complete prior to the heavy rains
in the winter of 1957-1958. Consider-
ing the fact these were the heaviest
recorded rains in 80 years, the slopes
stood up remarkably well. Only one
slide occurred, amounting to approxi-
mately 100,000 cubic yards. This took
place at the top bench elevation and
was approximately 60 feet deep. Un-
fortunately, it occurred. in the only
developed area bordering the cut and
resulted in the removal of four homes.
The remainder of the cut showed lit-
tle signs of distress with only minor
surface sloughing occurring.
The Crockett Interchange serves as

a connecting viaduct between the

Starting the final closure between the two cantilever arms with the American Flag flying in the fradi-

tional custom of bridge builders throughout the Country. To make the final closure at this point six 500-

ton jacks were used to jockey the suspended span into position so that bolting the final joints would be
possible.

Lieuienanf Governor Harold J. Powers is about to cut the chain starting the flow of 30,000 vehicles per day across the new Carquinez Bridge and its freeway

approaches. Left fo right are Assemblyman S. C. Masterson, Supervisor Mel Nielson, H. W. Saunders, Jo Ellen Fisher (Miss Contra Cosfa Couniy), Senator George

Miller, Jr., Lieutenant Governor Powers, Senator Luther E. Gibson, Wanda Kealty (Miss Solano County), .Assemblymen Donald D. Doyle and Samuel R. Geddes.

January-February, 1959 ~3
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General plan of the Carquinez Bridge showing principal dimensions. The old structure will mrry three lanes of southbound traffic and the new bridge will carry

four lanes of norfh6ound fraffic.

"Big Cut" and the south end of the

main bridge. It also acts as an inter-

change structure providing on and off

ramps for the town of Crockett.
This interchange structure is of con-

ventional steel girder design, varying

in span lengths from 120 feet to 205
feet. Girders are supported on 47 re-

inforced concrete piers. These piers

vary in plan from 6-foot by 22-foot
solid shaft to 20-foot by 76-foot boxed

section shaft and in height from 20

feet to 123.5 feet, with the average

height about 70 feet.

New Slip-Form Method

The piers were all designed without

batter or offset so that slip-form con-

struction could be used by the con-

tractor if desired.
The contractor, Peter Kiewit Son's

Company, investigated this method of

construction for the piers and decided
to proceed with slip-forms.

Slip-forms have been used before
in the United States but they have
been of the manually operated screw
jack type. These have been cumber-

some to keep level and troublesorrie to

keep moving at a constant rate at all

points.
The development of an automatic

controller for operating the hydraulic

ratchet jacks has greatly simplified this
procedure.
These hydraulic ratchet jacks are

supported about seven-foot centers by
one-inch diameter high-strength steel
rods. Each rod has athree-foot section

of metal sleeve which protects the rod

from bonding with the green concrete

making it possible to salvage them

after the last pour on the pier has

been made.

At the start of each pier after forms
have been carefully set on pier foot-
ings, the four-foot-deep forms are
filled in lavers of about eight inches.
As soon as concrete in bottom has set
sufficiently, which may be in about
three hours, the jacking operations are
started. Once the jacking operations
are under way the forms are slipped
up at the rate of 5 to 14 inches per
hour with the average being about 10
inches per hour. Rate of slipping is
dependent on rate of curing which
changes with the ambient temperature
and wind velocity. An experienced
operator determines the pace at which
forms are slipped by pushing a thin
steel rod down into the concrete.

Forms Tapered

The forms are constructed so that

the outside form of the wall is vertical,

4 California Highways and Public Works



Picture showing the "Big Cuf" completed with the Carquinez Bridge in the background. To the right can be seen the 30-foot benches spaced every 60 feet in
elevation going up the side of the cut. Slope of cut between benches is 2:7; that is one foot up for every fwo feet horizontal.

while the inside form is battered about
three-eighths inch in the four feet.
This makes the form three-sixteenths
narrower at top and three-sixteenths
larger at bottom than the nominal
thickness of wall.
Comparative costs between slip

forms and conventional forms are not
available; however, on a job with a
reasonable number of piers 40 feet
and. over in height there appears to
be an excellent opportunity for econ-
omy. Other advantages are safety and
speed of operation. Therefore, where
time is of importance there is consid-
erable advantage. Their simplicity and
safety also appear to give them an

advantage over the conventional meth-
ods on high piers.
The Crockett approach structure

involved the welding of over 8,500,000
pounds of structural steel for the
girder spans. These spans ranged in
length from 120 feet to 205 feet. The
larger spans were made up of 144- by

-inch web glates with 24-inch flange
plates top and bottom. The flange
plates varied in thickness from 2 %Z
inches at the center to one inch at the
ends. Field splices were made by weld-
ing the heavy flanges and bolting the
web plates with high-strength bolts.
The substructure for the main

bridge consisted of four deepwater
piers and two anchor piers or abut-

ments. Three of the deepwater piers
were of the caisson type lowered to
bedrock 132 feet below the water
surface. The other deepwater pier was
of the conventional steel sheet pile
cofferdam type founded on 260 heavy
steel bearing piles.

Construction Hnzards

Caisson pier construction is cer-
tainly not new but it is a type, never-
theless, which is not frequently used
and requires special construction skills
involving risks of the most hazardous
type.
The Contractor Mason &Hanger,

Silas Mason, Inc. & F. S. Rolandi, Jr.,
Inc., sunk the caissons by means of

January-February, 1959 5
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Sketch showing comparison between the same
member of the new and old structure giving a
visual picture of the advantages of the new welded

T-1 steel design over the old riveted silicon steel
design.

UPPER-7he old (A-94 steel, 840 pounds per foot)
was made up of 14 component parts stitched fo-
gether with over 1,000 rivets. it is 40 inches deep

jets, air lift pumps and clamshell
dredging.

There were 18 dredging wells all
of which were sealed at the bot-
tom with arched laminated timbers.
Through each of the timber "false
bottoms" a 30-inch-diameter capped
steel pipe was placed through which
could be lowered a 6-inch-diameter
jet pipe and a 10-inch-diameter air
lift pump.

After predredging in the area of
the piers to about elevation —100.00,
there remained approximately 35 feet
of overburden through which each
pier was lowered. This overburden
consisted mostly of fine sand and
gravel and was removed for the most
part by use of the jets and air lift
pumps.

The jets and pumps were oper-
ated from the four center cells only;
however, all the cells were equipped
with the 30-inch capped pipes
through which the jets and air lift
pumps could be lowered if necessary.
The jets loosened and churned up the
sand and gravel permitting it to be
pumped out by the 10-inch air lift
pumps.

The jets were raised or lowered
vertically by a work derrick. Rotation
of jets was controlled by levers oper-
ated manually and movement of the
nozzle was controlled manually by
cables.

Shale Encountered

The bedrock at the bottom con-
sisted of upturned layers of shale and
sandstone with considerable variation
in hardness. Pier No. 2 was located
close to the north bank which forms
a steep cliff with the layers of shale
and sandstone exposed on the side
wall of the cliff.

The nearness of this pier to the steep
slope of the bedrock rising up to form
the cliff provided very strong evi-
dence that the plane of the bedrock

and required large pin connections at each end
}o overcome large secondary s/resses.

LOWER—The new (T-1 steel, 470 pounds per foot)
is made up of five plates fastened together by
340 feet of Sib-inch fillet welds. It is only 36 inches
deep and avoided the use of expensive pin con-
nections at the ends to overcome secondary
stresses. The new weighs almost half as much as
the old, making transportation and erection much

simpler.

3/s~ plywood lid

Underwater cap

'. '.'Y .' .~.
Explosive gelatin

(7V2' Ib. maximum

Noll gage black iron cone

Pipe: 6~~dia. ~/z~ wall ~>

3 legs

Sketch showing shaped charges used to remove
bedrock at botton of Pier 2 caisson. The charges
were placed by divers at the bottom of caisson

132 feet below water.

on which Pier No. 2 was to rest would
in all probabilities not be level.

The caisson did reach bedrock on
the cliff side about three feet higher
than bedrock on the opposite side.
The specifications required that the
pier must not be out of plumb more
than 1 in 100. It was therefore neces-
sary that the high side of the caisson
cutting edge be lowered through the
bedrock about three feet.

The contractor chose to use blast-
ing methods to break away the rock
under the north cutting edge. Because
of the depth of water about 45 min-
utes was the maximum time for a
diver to stay at the bottom. For this
reason, the contractor discarded the
idea of drilling and blasting in favor
of shaped charges. The shaped charges
could all be placed during one trip
of the diver.

The contractor was aware that one
of the big problems in connection
with underwater blasting was to de-
sign the charge of sufficient size to
fracture the rock without causing any
damage to the caisson walls or steel
facing for the cutting edges.

Scant Information

The contractor found that there
was very little published information
on the forces exerted by blasting
within a closed caisson at various dis-
tances away from the charge.

The caisson was designed for rather
heavy forces directed from the outside
toward the inside, but was not heavily
reinforced for forces and impacts di-
rected from the inside out.

6 California Highways and Public Works



The contractor prepared a table
showing the maximum safe charge
plotted against the distance from the
caisson walls. This table was prepared
from information secured in the book
"The Effects of Atomic Weapons"
prepared by the Los Alamos Scientific
Laboratory. Another book with infor-
mation on blasting is "The Science of
High Explosives" by Melvin A. Cook,
director of the Explosives Research
Group at the University of Utah, and
published by Reinhold Publishing
Corp.
On the basis of the available litera-

ture and discussions with various peo-
ple in the high-explosive field it ap-
pears that the .science of underwater
explosives has not yet been advanced
to the point where accurate predic-
tions as to forces exerted can be made.
We know that there is a certain

amount of energy released with any
particular blast, which can be deter-
mined with reasonable accuracy. The
energy released is absorbed by: (1)
breaking up the foundation bedrock,
which is the sole purpose of the blast;
(2) by raising the temperature of the
water and rock, (3) by raising the
elevation of the water surface and
(4) by distorting or rupturing the
caisson walls. The ideal condition
would therefore be to have nearly all
the energy of each blast absorbed by
breaking up or shattering the founda-
tion bedrock, with little or none re-
maining for distortion or damage to
the walls.

Drill Blasting Safer

This therefore points out the advan-
tage and safety of using drilled hole
blasting methods as opposed to shaped
charges. The drilled-hole method can
be counted on to absorb most of the
energy released by shattering the bed-
rock foundations. The shaped charges
on the other hand will release a much
greater part of their energies for dis-
tortion or even rupture of the caisson
walls.
The Carquinez Strait bridge cais-

sons were 102'-6" long by 53'-0" wide
and divided into six cells lengthwise
and three cells crosswise. The 102'-6"
north side of the caisson was low-
ered through about three feet of bed-
rock to make it level with the south
side. The shaped charges used were

UPPER—For erection of the south anchor arm, steel was brought io the site by water from the Richmond
assembly yard on barges. If was lifted into place by a 146-ton tower derrick mounted on two barges and
assisted by sti8 leg skid travelers. Mosf of fhe steel members were erected by cantilevering out; however,
near each of the end towers eighf panels of the suspended span were temporarily used as falsework, a
portion of which can be seen in the lower left hand corner of the picture. LOWER—The bridge grows
piece by pied to join with the other half of the cantilever span 145 feet above the waters below.
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This photo of the southern end of the twin bridges gives some idea of the broad sweep of line incorporated into the design of the main and approach ramps.

spaced about seven feet centers along
the wall and back from the wall about
four. feet.
The shaped charges consisted of

about six to seven pounds of explosive
gelatin. The explosive charge is shaped
by a sheet metal cone placed in the
bottom of a six-inch steel pipe. The ex-
plosive wave of the shaped charge
forms a direct jet that concentrates its
force on the rock below. Short legs
hold the entire assembly up about six
inches from the rock for better effect.
The average crater made by each

blast was approximately four feet in
diameter by about two feet deep, prob-
ably approaching a half sphere in shape,
and containing approximately one-half
cubic yard of material. It is estimated
that about 10 pounds of explosives
were used for each cubic yard of mate-
rial removed and there were about 40
cubic yards removed in all. This large
amount of explosives is evidence that

One of the heavy box section compression mem-
bers being welded by the submerged arc process
at one of the American Bridge fabricating plants.

only 10 to 15 percent of the available
energy went into breaking up the rock.

Some Damage Caused

The maximum charge for any one
blast was six 7 %2 -pound charges lo-
cated along the north wall of the cais-
son. Atotal of 10 charges placed at
various locations along the wall and in
various sizes from 1 %Z pounds per
shaped charge to 7 %2 pounds.

In spite of the precautions used sub-
sequent inspection disclosed that con-
siderable damage had been done. Divers
were sent down where they found
some large cracks at the junction of
the interior 2'-6" walls with the outside
3'-0" walls. There was also evidence
that the steel plate cutting edge which
encased the bottom 13 feet of the walls
was ruptured at one point.

The evidence of rupture was so
strong in the six northerly cells that
repairs and strengthening were neces-
sary to remove any doubt of struc-
tural stability. The bottom 25 feet of
the caisson cells were to be filled with
tremie concrete in accordance with the
original plans. This portion of the cais-
son was considered satisfactory after
placing of this bottom seal. To repair
the six northerly cells from the top of
the concrete seal upward, it was de-
cided to fill them with concrete to a
height inhere there was little or no
damage. The t~~o corner cells were
filled to elevation 35 feet below sea
level which is 76.5 feet above the seal,
and the four center wells along the
north edge to elevation 60 feet below
sea level which is 46.5 feet above the
seal course. This required a total of

2,350 cubic yards of class A concrete
to be added to this caisson.
The other two caissons were low-

ered into position without any of the
difficulties encountered at Pier No. 2.

All of this points to the fact that
bridge construction of the size of the
Carquinez Bridge, particularly the
deepwater foundations, is not accom-
plished without facing many problems
and many hazards.

Welding Causes Interest

The design and fabrication of the
two 1,100-foot cantilever spans by the
use of welding rather than the conven-
tional riveting method have attracted
much interest among bridge engineers
throughout the Country.
Welded fabrication of girders and

beams has become a fairly well ac-
cepted practice in many states in the
past few years. California, for instance,
has completed over 240 all-welded steel
bridge structures and has many more
either under construction or ready to
go to contract. These steel structures
have involved the use of over 110,400
tons of welded steel fabrication. These
structures have proven themselves to
be completely satisfactory from a
structural standpoint, they have shown
considerable economy in the amount
of structural steel required, their
smooth surfaces have made mainte-
nance much easier, and their smooth,
clean lines have added much to the
sharp, trim appearance of these bridge
structures.

Because of this very favorable ex-
perience with the welded girder type
of structure it was only natural that
consideration be given to extending

8 California Highways and Public Works



The interchange sfructure as seen from the streets of Crockett. Each of these pier shafts took only one week to construcf. Slip-forms and modern bridge construe-
tion techniques made this speed possible.

the use of welding to the truss type of
structure and thus gain these same
advantages in this area of bridge con-
struction.

Pros and Cons Weighed

There were, of course, arguments
both favorable and unfavorable to such
a move. In addition to the points al-

ready mentioned in favor of this move
were these facts. Steel fabricating
shops, over the past few years, have
been continually improving their qual-
ity and efficiency in connection with
their welded fabrication; our testing
laboratory has done much in the past
few years to standardize testing and
shop inspection procedures; and one

of the most important points in favor
of welded fabrication for heavy bridge
construction such as the Carquinez
Bridge was the fact that it made pos-
sible the use of a very high-strength
T-1 steel. The use of T-1 steel in itself
accounted for a savings of over 4,200,-
000 pounds of structural steel and dead
load to be carried on the bridge.

January-February, 1959 9
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Skefch showing elevation and section of one of the
three caissons. the use of explosives was necessary

at Pier 2 caisson. Shaped charges were used along

the north edge fo remove bedrock and make this
side of the caisson level with the opposite side, as

seen in sketch.

On the unfavorable side were these
arguments:

(1) This change from riveted to
welded .construction was a very defi-
nite break with past precedent, since
trusses of this type and size of bridge
structure had never before been fabri-
cated by welding in this Country.

(2) There was na well established
engineering precedence for member
makeup or standardization of details as
has been worked out for riveted fabri-
cation over the past 50 years.

(3) Some welded structures in the
past have failed including ships, tanks,
and bridges.

Regarding (1) there is no question
but that this was a strong break with
past precedent. But the outstanding ad-
vancements made in the past 10 years
in the knowledge and techniques of
welding made this step now appear not

only timely but also a very progressive
step forward in bridge construction.
As to point (2) regarding engineer-

ing precedent for member makeup this
point was discussed with the leading
fabricators of the Country and prac-
tical details were worked out to the
satisfaction of both the engineer and
the fabricator.

Close Check Necessary

Point (3) was definitely a strong
argument but there is no question that
welding engineers and metallurgists
throughout the Country have made
such exhaustive studies sparked by the
failure of a few welded ships that they
now know how to overcome these past
difficulties. The chemistry, particularly
the carbon content of the steels to be
used, would he closely checked and
controlled. Truss members would be
relatively small in cross section. com-
pared to ships and tanks. Members
would be straight, simple in design and
free from any geometric notches. Fur-
ther, fatigue, rates of application of
load, and operating temperatures
would be very favorable. This last
point in regard to operating tempera-
tures is quite important. The lowest
recorded temperature at the Carquinez
Bridge site is -+-19 degrees Fahrenheit.
This is well above. the temperature at
which any of the steel used on this job
show any tendency toward brittleness.

These facts gave reasonable assur-
ance that welded fabrication of truss
members would be structurally relia-
ble and therefore constitute a pro-
gressive step forward in bridge con-
struction.
While the welded design and fabri-

cation along with the types of steel
used proved very satisfactory in every
respect, the job was not completed
without learning some lessons.

Damaged Plates Studied

During the latter part of April, the
erection crews, due to a cable sling
failure, dropped one of the heavy
tension diagonals into Carquinez
Strait. The member landed with the
gusset plate end down, penetrating
into the mud, sand and gravel for sev-
eral feet. Upon. recovery of the mem-
ber from the bay, the gusset plates
were found to be sufficiently bent to
require replacement. It was decided

TRUSSES 60'C-C

Sketch showing typical section of fhe new struc-
ture at one of the 168-foot lowers. Floor beams
are 66" x Yi' web welded to 16" and 18" flanges.
The concrete slab is 63/a" thick. Lightweight con-
crete was used on cantilever arms and suspended
span, regular concrete on the two anchor spans.

that both the butt welds and fillet
welds should be checked since the
member had been subjected to severe
impact. The butt welds were in per-
fect condition but inspection of the
fillet welds revealed an occasional very
fine transverse crack in the fillet weld
metal.
These fine cracks were at first

thought to be very minor surface
cracks but further investigation re-

10 California Highways and Public Works



vealed that some of them extended
through the full section of weld. Fur-
ther it was determined that the cracks
had occurred before the shop coat of
vinyl wash had been applied.

This eliminated the possibility that
the cracks had occurred during ship-
ping or handling. And it strongly in-
dicated that 'something had gone
wrong with the welding procedure
during at least a part of the fabrica-
tion.
Immediately the contractor started

checking for flaws in the fillet welds
of other members. As a final result of
this check, a total of 56 H section
tension members were repaired. None
of the compression box section mem-
bers were found with any faulty fillet
welds.

All Crack Traces Removed

Repairs consisted of removing fillet
welds flush to the plate surfaces with
a slight trace of the fillet toe remain-
ing to aid the repair welders in mak-
ing the right size weld. If any cracks
remained it was necessary to penetrate
the depth of the weld fusion zone to
remove all crack traces.
The fillets were removed with an

Arcair gouging tool, and were made
in intermittent lengths of five feet in
the interior portion of beam and about
1 %z feet near the beam ends.

In all there were 56 members that
required repairs out of a total of more
than 1,100 truss members which rep-
resented about 3 percent of the total
fabrication for the job. This has led
to an investigation by both the State
Division of Highways Materials and
Research Laboratory and the research
department of the American Bridge
Division to determine the cause.

These studies have not yet been
completed. Possible sources of trouble
which are being investigated are: (1)
hydrogen entering the weld through
moisture in the flux or from free mois-
ture in the joint; (2) surging of the
amperage or voltage. Neither of these
factors so far has been isolated as the
single source of the difriculties; (3 )
there is some evidence produced from
other fields of fabrication that the dif-
ficulty may stem from the critical
nature of the chemical and physical
characteristics of the welding wire and
flux. This factor or any combination
of these three general factors could
have been the source of the difficul-
ties, but the crack-producing com-
bination has not yet been singled out
by these investigations. In any case
all of this points to a re-emphasis of
the fact that fabrication by welding of
structural members from either T-1
or A242 steel is much more critical

than for members of structural car-
bon steel such as A7 and A373.
In any event our laboratory is com-

pletely confident that such deviations
from the required rigid controls can
and will be detected on future jobs
of this nature and corrections made
on the spot.
Due to the complete co-operation

of the American Bridge Division of
United States Steel Corporation, re-
pairs were made to the complete
satisfaction of the engineers and the
job completed one month ahead of
schedule.

New T-1 Steel Used

Early preliminary designs using
A7-A373 and A242 steel and limiting
plate thickness to 2 %z" indicated that
the required depth for the heavily
stressed members would be 40 inches.
This depth of member produced
rather high secondary stresses.
A steel with a higher allowable

working stress was therefore con-
sidered because it would facilitate a
.reduction in member depth and at
the same time keep plate thicknesses
for most members to 2%Z inches with-
out mulriple side plates.
The new quenched-and-tempered

T-1 steel was therefore considered.
With the minimum yield strength of
T-1 steel at 90,000 psi, a conservative

This view eastward shows the similarity of the outlines of the twin Carquinez Bridges, constructed 31 years apart. The old bridge is nearer the camera.
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An interesting camera study of the southern approach ramps to the twin bridges taken from one of the city streets in Crockett.

working stress of 45,000 psi in ten-
sion and comparable working stresses
in compression were used in trial ~e-
signs. The resulting trial member
makeup for the heavily stressed mem-
bers indicated they could be kept to
a 36-inch depth which resulted in re-
ducing secondary stresses consider-
ably. In addition there was a large re-
duction in tonnage of steel required
which amounted to 4,255,000 pounds
of steel.

As a further example of the savings
in steel made the weight per foot for
L16L18 was reduced from 864 ppf
to 492 ppf when changed from A242
steel to T-1 steel.

It was therefore decided that T-1
steel had sufficient potential qualities
to make worthwhile a thorough inves-
tigation of its use for welded truss
members. Our testing .laboratory
therefore ran extensive tests on the

welding and physical qualities from
3,000 pounds of T-1 steel plates.

Several Methods cried

From these plates, numerous speci-
mens of butt-weld joints were made
and tested from %Z -, 1- and 1 %Z -inch
plates. The welds were prepared using
semiautomatic shielded arc, automatic
submerged arc, and three types of
manual low-hydrogen processes. The
conclusions of the report on these
tests were that T-1 steel could be satis-
factorily welded into truss members
but that narrow tolerances in the op-
erating procedure were necessary.
The full report outlined the precau-
tions that must be taken.

The allowable working stresses used
for A7, A373 and A242 were the same
as those used in the A.A.S.H.O.
Bridge Specifications. For T-1 steel
members the allowable working

stress for tension members was 45,000
psi and for compression 36,000 —
1.75 (L/4)2. The A.A.S.H.O. Bridge
Committee is now considering the in-
clusion of working stresses for T-1
steel in the bridge specifications.

All bracing and truss joints were
fastened by use of high strength steel
bolts. Bracing bolts were %8 inch and
truss joint bolts were 1 inch and 1 %4
inches.

Bolts were furnished and installed
in accordance with the "Specifications
for Assembly of Structural Joints Us-
ing High Strength Steel Bolts" ap-
proved February 27, 1954, by Re-
search Council of Riveted and Bolted
Structural Joints of the Engineering
Foundation. The specifications called
for field joints to be bolted and gave
the contractor the option of riveted or
bolted shop joints. The American

...Continued on page 63
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ROffERT B. BRADFORD JAMES F. WRIGHT FRANK A. CHAMBERS

~~\ /~ / ~ ~ I ~ (~ Director, Deputy Director,

/ v J C. H. C. Secretary Appointed

RosExT B. BxavFOxn, public adminis-
trator for a quarter century and pub-
lic works official for much of that
time, is the new Director of the State
Department of Public Works and
Chairman of the California Highway
Commission.
Governor Edmund G. Brown ap-

pointed Bradford effective January
Sth, when the Brown Administration
took office. Bradford will also serve
as a member of the California Toll
Bridge Authority, the State Public
Works Board, State Allocation Board,
and other state boards and commis-
sions.
Governor Brown made two other

appointments to the Department of
Public Works.
James F. Wright, Assistant Superin-

tendent for Administration and Fiscal
Management in the New York State
Department of Public Works, was ap-
pointed Deputy Director of the Cali-
fornia State Department of Public
Works.
Frank A. Chambers, a Federal Gov-

ernment official from 1940 until early
last year when he became Northern
California manager for Attorney
General Brown's gubernatorial cam-

paign, was appointed. Secretary of the
California Highway Commission.
Bradford succeeded T. F. Bagshaw

as director. Bagshaw resumed his
former position as assistant director of
the department, in which he had
served from January, 1957, until last
November, when he became director.
John H. Stanford, who was assistant
director while Bagshaw was director,
resumed his former position as man-
agement analyst for the department.
Bradford resigned as executive di-

rector of the Redevelopment Agency
of the City of Sacramento to take his
new post. He had been in the rede-
velopment position for a year.
From 1951 through 1957, Bradford

was regional director of the General
Services Administration of the Fed-
eral Government, with offices in San
Francisco. Much of the U. S. Govern-
ment's public works program in Ari-
zona, California, Nevada and Hawaii
was his responsibility in this assign-
ment.
When Bradford first came to Cali-

fornia in 1947, he served as zone ad-
ministratorfor eight western states for
the War Assets Administration and
dealt with the disposal of World War

II surplus property—war plants and
other real estate as well as surplus ma-
terials and equipment.
Bradford was an executive in fed-

eral agencies in Washington, D. C.,
for 13 years before he moved West,
He was with the War Production
Board during World War II and the
Surplus Property Administration for
two years thereafter.

Bradford was born in Indiana in
1909. He graduated from Grinnell
College in Iowa in 1931, and began
his career with public relations work
on the college staff. He and his wife
have three children: Mary, . 14, who
attends California Junior High School
in Sacramento; Bill, 18, a Stanford
University freshman, and Jane, wife
of Tom Wilson of Cupertino, and one
granddaughter.
Wright became Assistant Superin-

tendent of the New York State De-
partment of Public Works in May,
1957, and served until he took the
California appointment. Previously,
he was for three years Assistant Direc-
tor for Personnel and Training Re-
quirements in the Office of Analysis
and Review of the Navy Department.

... Continued on page bl
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our
Members of the California High-

way Commission familiarized them-

selves with highway jobs and prob-

lems in San Francisco during their

regular November meeting.
The meeting was held in San Fran-

cisco. After the paperwork was con-

cluded on the second day of the two-

day session, the commissioners went

on a two-hour bus trip about the city.

The commissioners arranged the in-

spection in order to gain firsthand in-

formation about freeway work under

way and planned.
Officials of the City and County of

San Francisco met and toured with

the commissioners and explained the
city's viewpoint on state highway
matters.
Engineers of the Division of High-

ways conducted the tour for the
members of the commission.

UPPER—T. F. Bagshaw, then State Director of Pub-

lic Works, Chairman Oscar Fisher of the Highway

and Bridge Committee of the San Francisco Cham-
ber of Commerce, and State Assemblyman Ed Gaff-

ney (left to right) pause on the Embarcadero Free-
way near the Ferry Building. LOWER RIGHT—The
Commissioners, state engineers, and San Francis-

cans were Taken to fhe various consfruclion proj-
ects by bus. LOWER LEFT—Highway Commissioner
Robert Bishop (right) discusses highway matters
with Harold Siarr, Civic Development O~cial of

the San Francisco Chamber of Commerce.

Commissioners, City Officials, See

Highway Projects in S. F. Area
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o ~ /') City's Post-Freeway Progress

~~ Refutes "Chinese Wall" Fears

By JAMES K. KIMOTO

Headquarters Right-of-Way Agent

A report of the Land Economic

Studies Section, Right-of-Way De-

partment.

IT rs sniv that because of individual
differences, no two persons are the

same. Moreover, no particular person

is today exactly the same individual he

or she was some three years, five

years, or any number of years, ago.
Perhaps because in large part they

reflect the individuals in them, cities

and towns likewise have their differ-
ences, and because here too time
brings changes, a study of today's city
in today's environment is most di-
rectly helpful in analyzing the more
timely municipal problems.
Thus even though intensive analysis

of the freeway "bypassed" city and
town has been carried out by the
Land Economic Studies Section of the
California Division of Highways
Right-of-way Department for over 12
years, careful analysis of current by-
pass situations still continues, despite
the fact that results have consistently
tended to confirm even the earliest
conclusions indicated. Past experience

To

To Pasodeno

is thereby regularly tested to see if its
lessons are still valid guides to the so-
lution of today's problems. Perhaps
even more important, each "bypassed"
city and town—because it is not en-
tirely similar to others which may
have already been studied—can malee
its own peculiar contribution to the
growing fund of economic impact
knowledge.
And so it was, even before freeway

construction through the Southern
California City of El Monte was com-
pleted on July 17, 1956, that areas
own particular story had already
started to unfold.

STudy Situation

El Monte presented in many re-
spects the typical "bypass" situation;
nonetheless, with its own significant
overtones, it had its own lusty story
to tell the world.

What are the peculiar effects upon
abutting properties and community
business and development of an ele-
vated freeway bypass? Does this par-
ticular type of freeway construction
create the so-called "Chinese Wall"
situation—an impassible barrier to
community expansion and commercial

development? And what happens to
the community when tz.uo former
state highways are bypassed — tzvo
highways whose abutting conxmercial
developments account for over 66
percent o f the total business done in
the entire city?

Rieh in History

The overall picture of the chang-
ing El Monte community would be
incomplete without a brief review of
some of the past happenings which
have shaped the city's present and fu-
ture, and endowed it with its own
individual character.

Founded in 1852 by some dozen
families of a gold-seeking caravan
headed for the "Gold Hills," El
Monte began as a cattle raising com-
munity, lost out to agricultural in-
terests, and finally emerged as a thriv-
ing Los Angeles County industrial
center.

Its two-fisted history is replete with
incidents that characterize the "strong
rugged individualism" of its people
who showed little reluctance to fight
vigorously for the things they be-
lieved to be right. In the beginning
there was a "range war" between the

This map shows the new freeway and other streets and highways through the City of EI Monfe.
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cattlemen and the "squatter families"
over land use and fences, a war which
continued until the Fence Law of
1869. During the 1850's, with law en-
forcement almost nonexistent, the "El
Monte Boys" rode the range, meting
out decisive, though perhaps dubious,
justice.

In the 1860's and early seventies, the
ranchers agitated against a railroad
line going from San Pedro to Los
Angeles City because they felt that
locomotive power would eliminate
the need for horses, which, in turn,
would affect the marketing of certain
agricultural crops in which they spe-
cialized—barley, corn, feed, etc. Dur-
ing the hectic Civil War days, the
community was definitely pro-South,
and twice the federal troops from
Wilmington had to invade the town
to restore order. In 1861, 29 El Monte
horsemen tried to join the southern
armies by going through Texas but
were caught and imprisoned for a
short term at Fort Wayne.

Until the advent of the Pacific Elec-
tric Railroad in 1906, El Monte was
one of the stopover points for the
Pony Express, and bars and saloons
did a roaring business from people
passing through up to the time the
temperance sentiment arose at the
turn of the century. However, de-
spite its many transients, El Monte,
on incorporation date, November I8,
1912, had only 550 people, and the
size of the city was a mere 1.21 square
miles. Until 1945, the transition from
an agricultural to an industrial com-
munity was rather slow and gradual.

After World War II, the transition
to an industrial economy has been
remarkably rapid. Today, there are
over 750 highly diversified industrial
plants in the greater El Monte area of
which 20 percent are engaged in man-
ufacturing and processing strategic
military items. Today, El Monte
claims recognition as the house trailer
manufacturing center of the United
States. It also has unrelated manufac-
turing industries such as ceramics,
chemicals, garments, iron foundries,
paints, plastics, and electrical ma-
chinery.

Other Factors

To more effectively analyze the
effects of the freeway on the commu-

nity, there are other pertinent and
important factors that must be con-
sidered as well.

First, the tremendous industrial
growth that has taken place in South-
ern California for the past decade has
resulted in increased population for
many small communities such as F,1
Monte, and this in turn has created
the need for expansion of e~sting
facilities and construction of new fa-
cilities. Obviously, communities which
were able to respond quickly to the
demands of the new populace found
themselves growing more rapidly
than those that lagged. El Monte,
with its long history of adjustments,
reacted quickly to take advantage of
the situation. Its citizens erected a
modern civic center at a new loca-
tion, provided additional recreational
facilities, expanded their school sys-
tem, and provided adequate housinb
facilities in the form of new residen-
tial subdivisions aimed at the moder-
ate income groups. Industries were
also encouraged by pointing up tax
advantages, good transportation facil-
ities, and adequate utilities.

Second, construction of the Rio
Hondo Wash facility (a portion of
the multi-million-dollar flood control
project to tame the San Gabriel River
and its tributaries), has had the effect
of opening up considerable land for
profitable and lasting development.

Third, El Monte has two railroad
lines, the Southern Pacific and the
Pacific Electric, which offer added in-
ducement to industries seeking sound
locations.

Fourth, the city's strategic geo-
graphic location itself. El Monte is
ideally situated from downtown Los
Angeles, only 13 miles away—a hub
for the entire San Gabriel Valley
area.

Methodology

This study, like most previous land
economic studies, utilizes the "before
and after" technique to determine the
effects of a freeway on this city
whose state routes, Route 26 (Garvey
Avenue) and Route 77 (Valley Boule-
vard) were "bypassed." Sources of
information include: (1) the quar-
terly sales tax data from the Board of
Equalization; (2) verified real estate
transactions; (3) the U. S. Census;

(4) El Monte Chamber of Commerce
data; (5) Los Angeles County Re-
gional Planning Commission and As-
sessor's Ofrice reports; (6) the Re-
search Department of the Security
First National Bank; (7) Federal
WPA report entitled "A History of
El Monte"; (8) El Monte Press; (9)
city officials; and (10) real estate
brokers, industrial plant managers,
and merchandisers of El Monte.

Periods and Area Covered

Because of the complicating effects
of the Monte Vista Bypass—a short
bypass of the Valley Boulevard down-
to~~m shopping section which was
constructed after the freeway itself
(opening date—December, 1957) —
this study does not cover the usual
"two year before and two year after"
periods. Instead a "one year before
and a one year after" period has been
chosen as the basis of this study. An-
other reason for using the shorter
duration is the fact that atwo-year
period "after" would also take in
much of the d_'fa-1cult-to-analyze gen-
eral recession effects that commenced
from the summer of 1957.

Although the City of El Monte
tends to identify itself with. the El
Monte Postal District, an area five
times its size, it was felt that for clar-
ity the city boundaries as they were
in 1955 should be utilized, and onl}T
the freeway effects on the community
and the two major streets therein,
namely Garvey Avenue and Valley
Boulevard, which were the two for-
mer state routes as noted previously,
should be considered.

"Chinese WaFIs"

El Monte citizens were greatly
concerned that, in the "after" period,
the completed freeway might easily
become a figurative "Chinese Wall."
The use of this expression has become
widespread in planning and develop-
ment discussion—it is interestingly
pertinent to note the sequence by
which it is derived.
To its planners and builders, the

Great Wall of China was in effect an
ancient type of life insurance policy.
If its formidable bulk isolated the
Chinese Empire from its neighbors
and discouraged intruders whatever
their mission and intent, it v,~ould
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have served its purpose well. If it pre-
sented an insurmountable barrier to
intrusion and interchange, it would
have been considered eminently su~-
cessful.

Modern-day planners and builders,
of course, deplore structures which in
any way tend to isolate and bar, and
those things which would have meas-
ured the success of the old Great Wall
are considered today to be highly un-
desirable consequences of either pri-
vate or public building activity. Con-
cern and anxiety when improvements
are proposed which in fact might
bring about such effects, are thus oft-
times expressed by summing up the
planned facility simply as a "Chinese
Wall." El Monte citizens—pointing out
five .alleged "walls" already in exist-
ence—understandably were concerned
with the effects of an elevated free-
way structure.

The two former state highways
with their combined 54,000 average.
daily traffic volumes constituted bar-
riers one and two; the Southern Pa-
cific Railroad and the Pacific Electric
Railroad rights of way made barriers
three and four, and the Rio Hondo
Wash, bisecting the city in an oppo-
site direction to the others, was bar-
rier number five. The map of the El
Monte area on page 15 graphically
depicts this aspect of the overall study
situation.

A~~~. ~ ~.

A view of the business district of fhe City of EI Mon►e looking west on Valley Boulevard. Prior to the
opening of the freeway fhis sfreef was rnngesfed with lraffit, making shopping difficult.

Allegations of premature obsoles-
cence of abutting improvements, crea-
tion of isolated areas without pos-
sibility of profitable development,
introduction of obstructions to further
expansion and annexation, etc.—these
were the predicted and implied effects
of elevated freeway construction
through El Monte. What then, are
are facts?

Growth and Progress

The size of the City. of El Monte
at the time of this writing is about
three and one-tenth square miles. An-
nexation of adjacent areas to the city
cannot of course take place without
the majority consent of affected land-
owners and residents. A divided city

An aerial view of .•he San Bernardino Freeway fhrough fhe Cify of EI Monte. Peck Road interchange is in
the foreground.

suffering from the many alleged ill
effects of any so-called "barrier" di-°
vision, would doubtless have little at-
traction to outlying areas. Annexation
trends may thus helpfully suggest un-
incorporated area thinking about the
future of the core city, and .here is
what we find:

1. Since opening of the freeway in
July of 1956, annexation of adjoining
areas has increased at an annual rate
of over 14 percent per year. In signifi-
cant contrast to this figure is the an-
nual average trend of approximately 2
percent for the 43-year period imme-
diately prior to freeway opening. Al-
most S9 percent o f the entire 43-year
annexation gain for El Monte auas
accomplished in the t~zuo short years
folloz.ving f~eezvay construction.

2. In the area of land development,
analysis reveals that since commence-
ment of freeway construction, ap-
proximately 490 new homes have been
built adjacent to the freeway. Indeed,
in this highly significant period, new
residential building has shoum higher
totals on the average than for any
other period in the last YO years.

3. All building permits for the city
show additional remarkable gains. In
the year immediately after freeway
construction, new building valuation
tripled comparable totals o f the year
before and doubled totals for the year
before that. Activity in both the core
city and annexed areas showed de-
cided increases.

Population

Growth, of course, is not measured
by one item alone. There are other
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factors which suggest expansion. Pop-

ulation for instance, by itself may not

be significant, but taken collectively

with other factors, may well prove

illuminating. Prior to the freeway, the

population of El Monte was 9,713

(census of November 10, 1955). Less

than two years later, the special census

of October 10, 1957, discloses that

the population of El Monte had

grown to 11,507, an increase of 1,794

or 18.5 percent over the 1955 figure.

What is more significant is the fact

that prior to the freeway, from 1950

to 1955, a period of five years, popu-

lation had only increased 20 percent.

Perhaps even more significantly, three-

quarters of this increase took place

within the old city limits and therefore

does not reflect increases due to phys-

ical annexation. (It is enlightening to

note that all of the annexed areas were

considered to be "uninhabited.")

Duplication and IsolaTion

There is no visual or statistical evi-

dence whatsoever of any so-called

"isolation" of certain areas as a result

of the elevated freeway; nor is there

any evidence whatsoever of tangible

interference with free and convenient

interchange between the two, ad-

mittedly more separate, main business

streets. Since free¢vay construction ac-

tually became unynistakably evident,

16 nezU merchants have established

themselves along both o f the "by-

passed" thoroughfares and ~en2ain in

business today. Moreover, the distinc-

tive character of both streets—one a

pedestrian traffic, typical downtown

type mercantile area, and the other a

commercial strip in its usual form—has

been maintained without variation,

and there is little reason to suspect

that any isolating influences have been

at work which might conceivably

change this picture.

Sales Tax Analysis

The importance of these "bypassed"

business streets to the economic wel-

fare of the entire city has already been

indicated. One hundred forty- f our re-

tail establishynents along Garvey Ave-

nue and Valley Boulevard average

around 20 7nillian dollars'worth o f

business a year, tuo-thirds of the total

retail business done yearly in the en-

tire city. Simply stated, if these mer-

chants had taken an "economic beat-

ing" from freeway construction and

traffic changes, the entire community

would have taken a "beating" as well,

for there was little else to cushion the

blow.

In analyzing changes in gross busi-

ness volume for before and after

periods, we have customarily em-

ployed the changes in the parent
county as our measuring stick. This is

done only after careful analysis has
been made of business trends in both
the city under study and its county to

determine that both have consistently
followed an identical trend prior to
the freeway change. In the El Monte
study, the County of Los Angeles
proved itself to be an entirely ac-
curate measure for all major business
groups except one—the cafe and bar
groups, a situation referred to in more
detail hereinafter.

State sales tax data are used in deter-
mining the gross volume of business
conducted by bypassed or freeway af-
fected merchants in the "before" and
"after" periods prior and subsequent
to the freeway opening. Because of

RETAIL BUSINESS
COMPAR1301~1

For Garvey Ave.

and Valley Bivd.

strict requirements of the State for
honest and accurate reporting of gross
sales, these sales tax data become very
meaningful when they are compared
with a control area or comparative
base for the same periods. Any devia-
tion in the trend lines of the two areas
in the after period would denote an
effect that may or may not be attrib-
utable to the freeway.

Retail Trade

In order to develop a more signifi-

cant picture of the effects of an ele-
vated freeway on the overall El

Monte community, the combined
gross sales of merchants on both

"superseded" streets were analyzed

under the following categories: (1)

all businesses, (2) service stations, (3 )
cafes and bars, and (4) other busi-

nesses.

How well did the bypassed areas do

in the year after freeway construc-

tion? In all instances, retail business

z.vas significantly better than similar

business in Los Angeles County. The

Valley Boulevard and Garvey Avenue

"All Business" category registered a

Based on total sales volume
one year before and one year
after the opening of EI Monte
Freeway Link (July, 1956)

(Note: Cafes and Bars omitted
because of lack of similarity
of trend lines prior to freeway opening)

Service Stations Other Business All Business
(All business except (Includes Cafes
Service Stations and Bars)

+25 
and Cafes and Bars)

18.94

+5

n
u

■ LOS ANGELES COUNTY ~ CITY OF EL MONTE

The above graph shows percentage increase in volume of retail sales along fhe principal arterials, Garvey

Avenue and Valley Boulevard, in the City of EI Monte as compared with Los Angeles County during fhe

fwo-year period of study.
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7.43 percent gain in gross retail sales
after freeway opening while all busi-
ness in the county was up approxi-
mately half as much, or 3.75 percent.

For a clearer analysis of the 7.43
percent increase, the "All Business"
group was broken down into three
categories: (1) service stations, (2)
cafes and bars, and (3) other business
(other than service stations, or cafes
and bars).

Service Stations

Service stations on "superseded"
highways are generally good indica-
tors of the effects of a bypass since
they are highly sensitive to traffic
changes. According to the sales tax
report, the service stations o f El
Monte along superseded highways did
18.94 percent more business in the
after period as compared to the
county's 8.87 percent gain. This is
even ?Wore significant when one con-
siders that traffic along the two super-
seded highways had dropped 36 per-
cent whereas overall traffic within
the County was up 8 percent and up
only slightly less for the State as a
whole over the same period.
There was no increase in the num-

ber of stations daring the "after"
period.

Cafes and Bars

The other highly sensitive traffic ca-
tering businesses, cafes and bars, could
not be objectively compared with the
county since, as noted previously, in
the "before" period El Monte's trend
was dissimilar to that in Los Angeles
County. (Probably one of the princi-
pal reasons for the dissimilarity may
be attributed to the fact that the by-
passed cafes and bars are a poor
sampling of the county's cafes and
bars.) Whether El Monte's gain of
47.66 percent is thus significant in the
face of the county's gain of only 8.79
percent is a matter of conjecture. Per-
haps the only significant statement
that can be made pending further re-
search is that the bypassed cafes and
bars as a group did better in the
"after" period than in the "before"
period.

Undoubtedly o f signi ficance, ho~zv-
ever, is the fact that three new cafes
and bars opened up in the "after"
~beriod.

Other Bu~si~resses

Other business, the nonhighway
caterers if you will, was up in the
after period as well. This group
showed a 5.63 percent gain while
similax businesses within the county
were gaining only 3.07 percent.

New Developments

Admittedly, aone-year study period
is ofttimes insufficient to enable slower
moving developments, attributable in
whole or in part to the new freeway
facility, to make themselves clearly
evident. Thus an entirely complete
survey of such elements of the over-
all picture is rarely possible. Occasion-
ally, however, exceptional develop-
ments occur which strongly indicate
the trends in community development
which can reasonably be expected in
the "after" period. El Monte is excel-
lently represented here.

Adjacent to the freeway at the
easterly city limits of El Monte, a
gigantic 3 S-acre Sears, Roebuck and
related stores center is presently near-
ing completion. This development,
attributable in part to the freeway
improvement, will represent when
completed an investment in freeway-
adjacent-properties approximating
some three to five millions of dollars.
This sum becomes perhaps strikingly
pertinent when the following facts are
pointed out for comparison:

1. Between 1952 and 1955, 167
right-of-way parcels were ac-
quired for the San Bernardino
Freeway through this section for
a total consideration of $ 2,160,000.

2. The three- to five-million-dollar
investment represents, then, in
new, significantly freeway-in-
duced development, over twice
the total amount spent for right-
o f-~zvay on the entire El Monte
freeway project, if the latter esti-
mate is used.

conclusion

Each item of the foregoing data
sheds significant light upon the speci-
fic elements of the El Monte "bypass"
situation which this study sought to
investigate. Taken either singly or as
a whole, they clearly point up that:

1. The elevated, controlled-access
freeway through the City of EI

Monte has in no way hindered
the growth of the entire com-
munity in:
(a) Area
(b) Population
(c) Commercial and residential

development.
2. El Nlonte in the "after" period

has shown the exact opposite of
the alleged and feared "Chinese
Wall" situation.

3. The "bypass" of Garvey Ave-
nue and Valley Boulevard—the
"superseded," approximately par-
allel highways which generate
two thirds of El Monte's business
—has not been accompanied by
either business decline or loss to:
(a) The specific Valley-Gar-

vey general business sec-
tions

(b) The overall El Monte com-
mercial complex.

4. Without exception, every class of
business analyzed in the "after"
freeway period has recorded sig-
nificant gross sales gains.

OSLO, NORWAY

Editor, California Highways and
Public Works

SiR: I would like to use your maga-
zine to write to the American engi-
neers that I have met.
I had the great opportunity and

luck to be allowed to visit the TJnited
States for almost one year, from Sep-
tember, 1956, to August, 1957. For
most of this time I studied civil engi-
neering and traffic engineering at Yale
University. In addition I visited many
highway departments, turnpike au-
thorities, and other engineering offices.

I drove through 29 states from
Rhode Island to California and re-
turned to Albany, New York. On this
study tour I saw many engineers in
highway departments and i~ other
highway offices and got more and bet-
ter information than I had expected to
get—many books, reports, drawings,
and pictures of highway building.

Because I have been in a very great
hurry with engineering work here in
my office in Oslo, I have ~iad no time
to write and thank the engineers and
authorities who gave me such valuable
assistance.

GABRIEL FROHOLM
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Highway O~cials From All Sfates

Hold Annual Meet in San Francisco

OrrEof the best attended annual
meetings in the 44-year history of the
American Association of State High-
way Officials was held in San Fran-
cisco December 1st through 5th, with
California as host state.

Nearly 1,600 delegates and visitors
from all over the Nation attended the
meeting, which included three general
sessions, many cammittee meetings, a
fashion show-luncheon for the wives,
the traditional family dinner, and an
all-day tour of highway projects in
the San Francisco .Bay area.

Dominating the delegates' discus-
sion, apart from the wide range of
technical studies and papers, was the
problem of financing the Federal
Government's share of the National
Interstate Highway System construc-
tion program. U. S. Senators, Con-
gressmen and other officials present

:a ~,.pointed out that under the present fi- e.., , ~.e
_ ' ~~~~„~„ ~

~~~
nancing schedule the program threat-

-~~~`>ens to fall behind schedule in the next
~ ° £ ~~~ ~two ears. Y

~6 ~ ~ ~This problem was also reflected in
"~ ~ 

~
the major resolution adopted by the

""~ ~~T~-~association in San Francisco, which re-
affirmed the ability and readiness of
state highway departments to keep the
interstate program on schedule if the
necessary financing is forthcoming.

~~"The association elected Ralph R.
~*Bartelsmeyer, Chief Highway Engi-

neer of Illinois9 as its president for
~ ~; ~ 

~
1959. Boston was chosen as the site of

~~ ~ r ~ : ̀ °°° ~'the next annual meeting.

{ r.: ~ r
~ ~ i a~ ~ ~

k °`""`' ~M~ ~ ~ ~"~~ ~

~~ ~~ ~ ~
UPPER—T. F. Bagshaw, then State Director of Pub-

A. A. ~ 1 ~p~lic Works, welcomes the S. H. O. delegates.

~ ~~ ~°~ s } 
~'~~

Seated, left to right, are: Representative George ,~
a ~ ~ ~ _ ~H. Fallon of Maryland; A. E. Johnson, executive

secretary of A. A. S. H. O.; Senator Albert F.

~~ ~
Gore of Tennessee; Senator Francis Case of South

~~~Dakota. MIDDLE—The newly opened parallel Car-

~
~:- ~ ~

~°°~ ~~~~
quinez Bridge was one of the stopping points on

~' "~a"~the all-day field trip for A. A. S. H. O. delegates.
LOWER—A view of the opening session. Repre-

„~ ~ ~~'' ~sentative Gordon H. Scherer of Ohio is the
i ^'~~~ ^`~ ~ Y x2speaker. Inset shows another opening day speaker,

~'"~Federal Highway Administrator Bertram D. Tellamy.
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Axi~xLicxT for Californians at the
the opening general session of the 44th
Annual Meeting of the American As-
sociation of State Highway Officials
in San Francisco December 1 was the
presentation of the Thomas H. Mac-
DonaldMemorial Award for outstand-
ing achievement in the development
of highways to George T. McCoy,
State Highway Engineer of California.
The award, carrying with it a

plaque and certificate, was established
by A. A. S. H. O. in 1957 to honor
the memory of the late Thomas H.
MacDonald, who headed the U. S.
Bureau of Public Roads for 34 years
prior to his retirement in 1953.
McCoy was the second recipient of

the award, and the first highway en-
gineer in active service on whom it
was conferred. The 1957 honoree was
H. S. Fairbank, a retired Federal Gov-
ernment highway engineer.
The presentation took place before

more than 1,000 highway officials and
guests soon after the official opening
of the weeklong annual meeting.
Making the presentation was Dewitt
C. Greer, State Highway Engineer of
Texas, who, like McCoy, is a past
president of A. A. S. H. O.
Greer said the award was based on

McCoy's "long and consistent parti-
cipation in national highway activities
and his years of service in the impor-
tant administrative post of State High-
way Engineer of California, and on
his wonderful achievement in the de-
velopment of highways not only in
California but in these United States."
At the same time Greer told the

A. A. S. H. O. meeting of another
tribute to "Chief" MacDonald —the
start of a fund to establish a memorial
chair in the Transportation Institute
at Texas A. and M. College.
Responding to the presentation, Mc-

Coy commented that he had known
and worked with the late "chief" over
a period of 30 years, and added:
"This is a very great honor that

the association has seen fit to grant
me today. I consider it the highest

G. T. McCoy Receives High

Award at A. A. S. F1. O. Meet

State Highway Engineer G. 7. MtCoy, Chief of the California Division of Highways (right), is shown
receiving }he Thomas H. MacDonald Award of the American Association of State Highway Officials at the
44th annual meeting of the association in San Francisco. Making fhe presenia}ion and congratulating

McCoy is Dewi}f C. Greer, State Highway Engineer of Texas.

award a man in my line of work can
achieve."
The certificate which now hangs

alongside the plaque in McCoy's of-
fice in the Public Works Building in
Sacramento adds these words to the
tributes paid McCoy for his accom-
plishments over the course of a 43-
year highway engineering career:

"The American Association of State
Highway Officials, on behalf of its
members, presents to George T. Mc-
Coy this citation proclaiming his se-
lection as the recipient of the Thomas
H. MacDonald award in recognition
of his outstanding career as a high-
way administrator and his great con-
tributions to the highway field, both
in his chosen state and at the national
level; and in testimony to his honesty
of purpose, warmth of character,
breadth of vision, height of compe-
tence and generosity of counsel that
assure forever his place of honor in

the history of highway transportation
in America."
McCoy has been with the Califor-

nia Division of Highways 'since 1927
and has been its chief since .January,
1943. Under his leadership, California
has attained acknowledged nationwide
eminence in highway development,
particularly in regard to freeways.
At its December meeting in Sacra-

mento, the California Highway Com-
mission adopted a resolution express-
ing its gratification at the recognition
accorded California's State Highway
Engineer by the Nation's highway
leaders, and added that "this award
reflects great credit on the California
highway program and on all who have
been associated with it."
McCoy acknowledged the commis-

sion's resolution by adding that the
award "is a tribute to the people of
the fine highway organization we have
in this State and I feel it should have
been given to them instead of to me."
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APPORTIONMENT Of $12,997,449 lll

state and federal funds to California
counties for construction on county
roads included in the Federal Aid Sec-
ondary System was announced today
by the State Department of Public
Works.
The allocation, which is for the

1959-60 Fiscal Year includes $8,724,389
from the Federal Government and $4,-
273,060 in state highway matching
funds.
At the same time, State Highway

Engineer G. T. McCoy reported that
all the participating counties will suc-
ceed in meeting the deadline for obli-
gating the additional 1958-59 federal
aid secondary and state matching funds
which were provided under the 1958
Federal Highway Act. The federal act
requires that the added funds have to
be applied to previously unscheduled
projects and that these new projects
must be under contract before Decem-
ber 1, 1958.

These additional 1958-59 funds were
allocated to the counties in April. This
special allocation totaled $5,191,904,
including $4,098,605 in federal funds
and $1,093,299 in state highway match-
ing money.

"All of the counties that participated
in this ̀crash' program have obligated
their funds by awarded or advertised
contracts, and it now appears that the
December 1st deadline ~~vill be met,"
McCoy said.

"The Division of Highways is proud
to have been associated with the coun-
ties in this successful co-operative ven-
ture," he added.

The regular 1959-60 apportionment
of $12,997,449 in state and federal
funds, which was announced today, is
distributed to the counties according
to federal and state regulations.

The federal funds are apportioned
to the various counties according to
the same formula used by the Federal
Government in distributing federal aid
secondary funds to the states-one-
third on the basis of area, one-third on

State and U. S. Aid Totals

$12,997,449 to 57 Counties

rural population, and one-third on
mileage of certain classes of rural mail
routes.

COUNTY APPORTIONMENTS OF FEDERAL-AID
SECONDARY FUNDS UNDER FEDERAL-AID
HIGHWAY ACT OF 7958 AND ACCOM-
PANYING STATE MATCHING FUNDS, 1959-
1960 FISCAL YEAR

Sfate

matching

CountyFAS fundsfunds

Alameda ________$130,807$93,755
Alpine _______43,62237,266
Amador __________________43,62231,266
Butte ___________________150,325700,000
Calaveras52,99237,982
Colusa ___53,59438,413
Contra Costa ___________169,548100,000
Del Norte43,62231,266

EI Dorado ____________-_- 75,61354,195

Fresno ____ _______436,510700,000
Glenn66,79747,876
Humboldt____ 192,897100,000
Imperial173,187100.000
Inyo -__---_-_-__-__---------- 218,589100,000
Kern404,889100,000
Kings ___________________100,93672,345
Lake58,01841,584
Lassen_ 134,37696,313
Los Angeles _______450,519100,000
Madera ________ 719.11685,375
Morin53,34738,236
Mariposa _--___-_--------__- 58,44941,893
Mendocino167,686100,000
Merced _170,026100,000
Modoc__ 103,42874,731
Mono77,59055,612
Monterey217,426700,000
Napa --------_-_----_-_____- 86,67662,124
Nevada _______.53,18238,118
Orange757,879100,000
Placer __--____________111,26679,749
Plumas82,63959,231
Riverside _______________333,79310Q,000
Sacramento______ 200,386100,000
San Benito59,64442,750
San Bernardino630,317100,000
San Diego318,090700,000
San Joaquin _____________204,225100,000
San Luis Obispo153,789700,000
San Mateo60,81243,587
Santa Barbara148,478700,000
Santa Clara ______________792,962700,000
Santa Cruz ______________75,23453,924
Shasta161,998100,000
Sierra ___.___________-_ 43,62237,266
Siskiyou ___________ 207,538700,000
Solano ________86,00861,646
Sonoma ___._____213,313100,000
Stanislaus _________________211,712100,000
Sutter __________________59,76342,835
Tehama ___709,79778,696
Trinity --__--_------------ 86,37161,906
Tulare346,856100,000
Tuolumne _______._______75,98354,460
Ventura161,785700,000
Yolo ______.__80,00557,343
Yuba47,32133,97 7

Totals $8,724,389 $4,273,060

The money from state sources is for
the use of the counties in matching the
federal funds on the basis of approxi-
mately 58 percent federal to 42 percent
local funds. According to state law,
$100,000 is the maximum amount
which may be made available in the
1959-60 Fiscal Year to a county for
use in matching its federal allocation.
This $100,000 ceiling will permit 31

of the 57 eligible counties to match
all of their federal aliocation out of
funds provided by the State, except for
a small amount of county funds re-
quired for contingencies and engineer-
ing. The City and County of San
Francisco is not eligible to participate
in the federal-aid secondary road pro-
gram because it is entirely urban.
County roads on which federal-aid

secondary funds may be spent are
those roads which have been desig-
nated by the county, with the approval
of the California Highway Commis-
sion and the U. S. Bureau of Public
Roads, as constituting the county's fed-
eral-aid secondary system.
For the most part, these roads are

next in importance to state highways
in terms of traffic volume and eco-
nomic service to the locality, and are
often referred to as "feeder roads" or
"farm to market roads.'9
The largest federal-aid secondary

allocation for 1959-60 will go to San
Bernardino County-$630,317 federal
and $100,000 state funds. The smallest
allocations will be to Alpine, Amador,
Del Norte and Sierra Counties. Each
will receive $43,622 federal and $31,266
state funds.

Total motor vehicle registration in
California reached 7,625,378 on No-
vember 1, 1958, as compared with
7,388,731 one year earlier, according
to an end-of-the-year report of the
Department of Motor Vehicles.
The 1958 motor vehicle registration

sub-totals were: automobiles, 5,965,-
241; trucks, 864,809; trailers, 638,316;
motorcycles, 59,203, and vehicles ex-
empt from registration, 97,809.
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Txis is the eighth annual report about
freeways in District VII of the Cali-
fornia State Division of Highways
that has been published in successive
January-February issues of California
High~zuays and Public Works. From
questions that are continually being
asked of us concerning freeway de-
velopment in this area, it would ap-
pear that very few persons have a
clear understanding of how the per-
sonnel of the District VII organization
operate in the furtherance of free-
ways.

It is quite generally known that for
administrative purposes the State of
California is divided into 11 districts,
with the engineers in charge report-
ing to State Highway Engineer
George T. McCoy in Sacramento and
his two deputies J. W. Vickrey and
Charles E. Waite. It is not so well
known that while nine of the 11 dis-
tricts are in charge of district engi-
neers, District IV, the San Francisco
district, and District VII, the Los An-
geles district, both encompassing large

ABOVE—This view southward above the Harbor
Freeway shows the Manchesfier Avenue interchange
in fhe foreground paralleling the freeway are

Figueroa Street (right) and Main Street (left).
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metropolitan areas, are in charge of
assistant state highway engineers.

In District VII, which comprises the
three counties of Los Angeles, Orange
and Ventura, the Assistant State High-
way Engineer in charge, with an or-
ganization totaling over 2,300 em-
ployees, is assisted by two district
engineers—L. R. Gillis and A. L.
Himelhoch. The division of responsi-
bility between these two engineers is
on a functional basis and not a geo-
graphical one. Gillis has responsibility
for functions under the general heacl-
ing of "Planning" which includes ad-
vance planning, programing and
budgeting, designing and traffic engi-
neering. Himelhoch has charge of the
functions known as "Operations,"
which includes surveys, materials,
drainage, construction, maintenance,
and, in addition, administration. In
carrying out their work, the two dis-
trict engineers are assisted by 10 as-
sistant district engineers.

These assistant district engineers
also operate on a functional basis. A
geographical division of the district
exists only in the case of the District
Maintenance Department with respect
to its superintendents and their crews

By EDWARD T. TELFORD

Assistant State Highway Engineer

and in the case of the three assistant
district engineers engaged in design.
Highway and freeway construction
plans, the development of which con-
sritutes design operations, are prepared
by three engineering units each aver-
aging around 120 employees, and each
under an assistant district engineer.
Design Section "A" takes care of the
Los Angeles metropolitan area. De-
sign Section "B" covers southeast Los
Angeles County and all of Orange
County. Design Section "C" includes
roughly the northern half of Los An-
geles County and all of Ventura
County.

The work of the district could not
go forward, particularly as to con-
struction of new freeways, were it
not for adequate rights of way upon
which to build them. The acquisition
of rights of way for District VII proj-
ects is the responsibility of Metropoli-
tan District Right-of-way Agent
H. W. Leonard, who is assisted by
four supervising right of way agents.

These supervisors divide the work
along functional lines with each hav-
ing responsibility for one of the fol-

lowing: organizational administration,

right of way engineering, property
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appraising or right of way acquisition.
Leonard reports directly to the Assist-
ant State Highway Engineer.

District VII is the only district in the
State having the advantage of an office
of the Division of Highways Bridge
Department housed with its own or-
ganization. The bridge engineer for
the southern area is J. E. McMahon,
who, under the general direction of
State Bridge Engineer F. W. Panhorst
in Sacramento, has responsibility for
construction and maintenance of all
bridges and other major structures in
Districts VII, VIII, IX and XI.
For this eighth annual report on the

freeway situation in District VII, par-
ticularly describing the accomplish-
ments during 1958, Leonard for
Right-of-Way, McMahon for Bridge
Department and the assistant district
engineers have all made contributions
in their respective fields.
Mounting traffic volumes give evi-

dence of the enthusiastic public ac-
ceptance of freeways and have re-
sulted in an ever-increasing workload
and growth for District VII. The ini-
tial organization of District VII dates
back to the first payroll of February,
1912, which listed 20 men on the "Di-
vision VII" staff, as it was then called
when Division VII included areas now
embraced by Districts VII, VIII and
XI. By the end of 1913 there were 71
employees on the staff payroll. Ten
years later, in 1923, with some fluctua-
tion in between, it happened again
that there were 71 employees on the
staff payroll, with expenditures dur-
ing that year totaling $1,500,000. The
next 10 years brought a steady in,

crease in amounts spent and the num-
ber of employees, and in 1933 we find
that with a yearly expenditure of $7,-
400,000 there were 218 staff em-
ployees. In the following 12 years
both the yearly rate of spending and
the number of employees stayed re-
markably constant. In 1945 the yearly
expenditure was again $7,400,000 and
the number of staff employees was
239. Increased revenue resulting from
1947 Legislation furnished the impetus
for continued growth. The accom-
panying tabulation indicates the
progress made by District VII since
that time.

GROWTH OF DISTRICT VII

FiscalYearlyStaff
yearexpenditures employees

1945-46________$8,146,000335
1946-47____________15,486,000454
1947-48.________24,007,000688
1948-49________35,674,000735
1949-50____________25,452,000801
1950-51_________35,532,000957
1951-52.__________38,892,000976
1952-53.___.____45,853,0001,040
1953-54________68,112,1881,268
1954-55__________75,411,7151,464
1955-56.___________97,502,7231,588
1956-57________122,345,7571,776
r9s~-ss__________ii9,soo,000i,~7s
1958-59_________129,650,000 (budgeted)___
1959-60_______164,293,000 (budgeted)____

The increasing volume of work
necessitating a corresponding increase

in personnel caused the district staff
long ago to outgrow the district of-
fices at 120 South Spring Street. Sev-
eral departments are now housed in
five other offices buildings.

A $5,500,000 annex to the present
district ofFice building is now under
construction. The new building will
consist of basement and ground floors
for parking and four floors of office
space with approximately 50,000
square feet per floor. It will be ready
for occupancy in the fall of 1959 and
then the District VII staff will again
be all under one roof.

A reference to the annual traffic
counts will show a volume increase
corresponding to the yearly expendi-
tures. The annual traffic counts taken
Sunday and Monday, July 13 and 14,
1958, indicate that, on some of our
freeways in the City of Los Angeles
approaching the Civic Center in the
downtown area, the traffic saturation
point has been reached. However, in
the case of the four-level traffic inter-
change facility at the intersection of
the Hollywood, Harbor and Pasadena
Freeways, we find each year a steady
increase in traffic use. The average
daily traffic on freeways in this area
for the past five years is shown by the
following:

Location195419SS195619571yS8

Hollywood Freeway (four-level westerly)________168,000180,000185,000192,000192,000
Pasadena Freeway (Elysian Park)___________________110,000112,000114;000109,000122,000
Santa Ana Freeway (Soto Street)90,000113,000145,000145,000141,000
San Bernardino Freeway (Soto Street) ___________-__80,00088,00096,00093,000113,000
Harbor Freeway (four-level southerly)______________125,000160,000175,000190,000192,000
Colorado Freeway (Linda Vista)30,00027,00029,00023,00023,000
Long Beach Freeway (Pacific Coast Highway)____10,00031,00037,00035,00043,000
Using four-level interchange242,000280,000300,000318,000321,000

o~.:~~..
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ADVANCE PLANNING
By JOHN W. SHAVER

Assistant District Engineer

The Advance Planning Department
of District VII with a staff of 40 peo-
ple is charged with the responsibility
of doing all things necessary at the
district level to bring a freeway
route from the legislative description
through to adoption by the State
Highway Commission. Included in
this process are alignment studies,
traffic estimates, construction esti-
mates, and right-of-way estimates.

Along with the continuing evolu-
tion of State Highway Commission

policy (see article on CHC hearings,
page 55, California Highways and
Public Works, .March-April, 1958)
in the direction of more and more
local community participation in the
processes of route adoption, has come
an ever-increasing number of infor-
mal conferences with civic groups,
chambers of commerce, local officials
and their staffs, as well as more de-
tailed public meetings and public
hearings. These procedures have done
much to win public acceptance of the
freeway proposals locally by giving
the citizens a chance to participate in
the ultimate solution of the problems
which the proposed freeway presents.

During the calendar year 1958,
routes were adopted in District VII
on portions of the Foothill Freeway,
Route 79 Freeway and Pomona Free-
way. These freeway routes totaled
19.0 miles and were estimated to cost
$41,200,000, for construction and
rights-of-way. Carried through the
public meeting stage were portions of
the Foothill, Antelope Valley and
Artesia Freeways totaling 44.6 miles
and estimated to cost $164,500,000.

Other advance planning projects
under active study, totaling about 120
miles and estimated to cost 492 mil-
lion dollars, include a freeway on
Sign Route 134 from the Ventura
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Freeway to Pasadena, portions of the
Glendale Freeway, a freeway exten-
sion on Sign Route 35 near Seal
Beach, a Sign Route 39 Freeway from
the Santa Ana Freeway to US 101
Alternate, a US 399 Freeway from
Foster Park to Ojai, a US 101 Alter-
nate Freeway along the coast in
Orange County, a Route 162 Freeway
from the Hollywood Freeway to
Beverly Hills, a freeway bypassing
the City of Oxnard, a freeway on US
60 bypassing the City of Pomona, a
freeway along the existing expressway
in Santa Ana Canyon, a freeway con-
nection in Pasadena, from Devils
Gate Dam to the Colorado Freeway
and a freeway from the Harbor Free-
way in San Pedro to 1,000 feet east
of the proposed bridge to Terminal
Island.
In addition, advance planning pre-

pared the district's part of the overall
plan for future freeway development
recently presented to the Legislature
pursuant to Senate Concurrent Reso-
lution 26. This included a district-
wide study of a proposed freeway
system. totaling 1,400 miles and cost-
ing 4.25 billion dollars.

Because of the topography and dif-
fering traffic characteristics, the study
in District VII was divided into three
parts: Ventura County, North Los
Angeles County, and the Los Angeles-
Orange County Metropolitan area.
For each part an estimate was ob-
tained of the 1980 population and
projected land use. Using these data
and traffic generation factors based on
land use, the total number of 1980
daily vehicle trips was calculated and
placed on maps by means of dots.
The total land area involved was

5,700 square miles, and the total 1980
population was estimated at 13 mil-
lion. The total 1980 daily vehicle trips
amounted. to 27.5 million. Based on
average trip length this would result
in 220 million daily vehicle-miles of
travel in District VII by 1980.

Since no district-wide origin and
destination survey was available, the
traffic desires had to be synthesized.
These were assigned to the proposed
freeway system by manually de-
scribing each interzonal trip. Approxi-
mately 100,000 trip descriptions were
written. These data were keypunched
on tabulation cards and fed into the

Looking north along a secfion of fhe Golden State Freeway showing construction through the City of
Burbank. The cloverleaf in the foreground is the Alameda Avenue interchange.

electronic computer at Headquarters.
The resulting tabulation from the
computer gave the 1980 traffic profile
for each freeway in the system with
turning movements at each inter-
change.
The techniques developed in these

studies have great promise for solving
traffic assignment and prediction prgb-
lems, particularly in cases where
origin and destination information is
not available.

PROGRAMS AND BUDGETS
By A. W. HOY

Assistant District Engineer

Programing basically consists of
the preparing and maintaining a flex-
ible advance construction and right-
of-way program. The number of
years covered by the program depends
on the period as it relates to statutory
budget controls. Headquarters Office
furnishes the target figures for each

year. These target figures are the esti-
mated District VII total right-of-way
and construction expenditures. The
district recommends the allocation of
this total between the three counties
and also the allocation to construction
projects and right-of-way acquisition.
The allocations to the counties are
predicated on the Mayo formula as
set up by the Legislature in the Col-
lier-Burns Act of 1947. District VII
does not have a problem in meeting
county minimums, as the deficiencies
in all three counties are so great that
the problem is one of determining
priorities, and never having sufficient
funds to accomplish all the high-prior-
ity projects.

In addition to the advance plan-
ning program as requested by Head-
quarters, it is necessary for the district
to maintain an additional planning
program in order that all of the
steps leading up to the actual budget-
ing and getting the many projects
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under construction can be properly
co-ordinated. The explosive nature of
development in the Los Angeles met-
ropolitan area results in an everchang-
ing and increasing need for new
freeways. This, together with periodic
changes in financing and estimated
revenues, makes "programing" a con-
tinuous operation throughout the year.

It is essential in the programing
and budgeting of freeway projects to
so plan the various construction units
that each unit will, upon completion,
immediately become usable to the
public and serve a useful purpose in
improving the traffic situation.

The Programs and Budget Section
maintains the monthly status of all un-
advertised projects. The status shows
the estimated plans, surveys and esti-
mate date, estimated cost of project,
status of right-of-way acquisition, and
date right of way will be clear for
advertising, and the suggested adver-
tising date. Other pertinent data rela-
tive to status of railroad agreements,
co-operative agreements, and any
other matter that may affect advertis-
ing of the project are also shown.

In connection with maintaining the
status of unadvertised projects, it is
necessary to see that all departments
involved in any particular project are
keeping their portion of work up to
schedule so that the project can go to
contract on schedule. If it appears that
some problem has developed which
will affect advertising the project on
schedule, the matter is placed on the
agenda for discussion at the regular
monthly staff meeting of District VII
department heads so that any prob-
lems can be ironed out.

Other functions of the Programs
and Budgets Section in connection
with the furtherance of freeways are
as follows:

(1) Prepare route adoption maps.
(2) Prepare and process freeway

agreements.

(3) Co-ordinate the processing of
relinquishment of frontage roads and
State highways that are replaced by
freeway construction.
(4) Review co-operative agreements

and preliminary reports to maintain
uniformity as to form within the dis-
trict, and in order to maintain an ac-
curate accounting of funds.

(5) Prepare the semiannual status
of District VII freeway projects.

SURVEYS, MATERIALS, DRAINAGE
By E. B. CURREY

Assistant District Engineer

This section of the district organ-
ization has a total staff of 350 em-
ployees. The entire section of three
departments is, in a broad sense, a
service organization to the entire dis-
trict staff. It furnishes the basic engi-
neering information so that planning,
design, right-of-way engineering and
construction can go forward.

The Survey Department is headed
by a district chief of surveys, assisted
by seven assistant district chiefs of
surveys. Their work, with 40 survey
parties in the field, includes prelimi-
nary surveying, aerial surveying,
right-of-way surveying and construc-
tion surveying. The office staff pro-
duces the co-ordinate control maps
from field survey work, which are, in
turn, used by the three district design
staffs and District Right-of-Way De-
partment. One of the fastest growing
subdepartments of the office staff in
the Survey Department is the aerial
photogrammetric squad. Three years
ago the "squad" consisted of one man.
Today it is staffed by six men.
The variety and magnitude of the

work involving underwater surveys
has resulted in the Survey Department
purchasing its own boat that enables
us to take soundings to determine the
elevation of the ground surface below
water level.

With approximately 250 men the
Survey Department is in an excellent
position to train personnel for other
departments. The Survey Department
obtains about 60 percent of all the
beginning engineering help that starts
in the district. In addition, men in the
Survey Department with two years or
more experience are eligible to be
loaned to other departments fora one-
year period for training in another
branch of engineering to broaden their
experience. At the present time we
have about 40 men loaned out to other
departments. During the summer an
attempt is made to place one student
trainee in each survey party. The
junior civil engineer rotation program
assigns many of the recent engineer-

ing graduates to the Survey Depart-
ment for asix-month basic training
period.

The District Drainage Department
is in charge of a district drainage engi-
neer and four assistant district drain-
age engineers with a total depart-
mental personnel of 30. One of these
assistants devotes his time to hydro-
logic studies throughout the entire dis-
trict. These studies are ordinarily
made several years in advance of free-
way construction. Each of the other
assistants handles drainage design and
various drainage complaints and prob-
lems in areas which correspond to the
three District Design Sections. Thee
men handle the difficult hydraulic de-
sign problems which are referred to us
by the Design Sections and co-
ordinate work with other drainage
agencies such as the Los Angeles City
Storm Drain Department, the Los An-
geles County Flood Control District,
and the U. S. Corps of Engineers.

During the past year some of the
more important projects on which we
have worked in conjunction with vari-
ous other agencies have been the
"Dorchester Channel" adjacent to the
Long Beach Freeway Extension just
south of the San Bernardino Freeway
and the Los Angeles County Storm
Drain Bond Issue Project, a longitu-
dinal encroachment along this same
route. We also worked on the "Se-
pulveda Canyon Charnel" between
Mulholland Drive and Casiano Road
which is being realigned for construc-
tion of the San Diego Freeway. We
were consulted on the "Caballero
Creek Crossing" of the Ventura Free-
way which is connected with a proj-
ect of the U. S. Corps of Engineers in
the Encino area. We are also working
at the present time on the "Torrance
Lateral" of the Doming~xez Channel
which crosses the San Diego Freeway
and the Harbor Freeway. About 90
percent of the design work of this
department is in conjunction with the
freeway development.

The District VII Materials Depart-
ment under a District Materials Engi-
neer provides services to other depart-
ments. These services include the op-
eration of a laboratory at the Central
Maintenance Yard in East Los Angeles
Area for testing soils and mineral ag-
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gregates and the training and super-
vision of personnel for performing
control tests on construction projects.
The operation of the laboratory re-
quires 12 to 18 persons and the control
testing on contracts currently is re-
quiring astaff of 27 employees. The
control testing on construction proj-
ects includes the measurement of the
density of embankments for compli-
ance with the relative compaction
specification, the sampling and grad-
ing analysis of mineral aggregates and
the setting up of batch weights for
portland cement concrete and for as-
phalt paving mixes. Probably the most
important services performed by the
Materials Department are the prelimi-
nary investigations made of proposed
projects and the preparation of the
materials report which attempts to
anticipate and make recommendations
for meeting the problems which will
occur during the future construction
and maintenance of the freeways.
These investigations begin with the
early preliminary location studies for
the routes which are as much as five
or six years in advance of construction
and continue up until the time the
final line and grade of the freeway has
been determined by the Design De-
partment. Preliminary materials inves-
tigations are in progress on the fol-
lowing freeways:

The San Diego Freeway from Cu]-
ver City to Irvine, the Golden State
Freeway from downtown Los An-
geles to the Kern county line, the
Antelope Valley Freeway from Los
Angeles to the Kern county line, the
Santa Monica Freeway, the Ventura
Freeway through the City of Ventura
to the Santa Barbara county line and
the Pomona Freeway:
Some of the more interesting studies

in connection with the Greater Los
Angeles Freeway System have had to
do with the application of soil me-
chanics to problems of stability for
the 380-foot-deep cut at Mulholland
Drive in the Santa Monica Mountains
on the San Diego Freeway; for the
proposed projection of the Antelope
Freeway through an existing slide
area; for the oilfield waste sumps
along the San Diego Freeway align-
ment in the Long Beach area; and for
peat bog areas along the San Diego

Freeway between the San Gabriel
River and the Santa Ana River in
Orange County.

TRAFFIC
By J. E. ECKHARDT

AssistanT District Engineer

In very broad terms the District
Traffic Department's functions fall
into two categories: one, preliminary
research and studies on projects in-
cluding new freeways to provide
necessary information for other de-
partments, and the other, the traffic
control operations on existing state
highways, including freeways.

An interesting part of the research
in which the District Traffic Depart-
ment recently participated was the
U. S. Bureau of Public Roads study
in July, 1958, using portable elec-
tronic equipment to determine the ef-
fect of trucks and grades on vehicular
traffic volumes by measuring the
speed, spacing and position within the
lane of all vehicles. These studies were
made at various locations within the
district, mainly on freeways.

Considerable advances have been
made in providing proper temporary
connections at the ends of freeways
within the Los Angeles metropolitan
area where traffic volumes are ex-
tremely heavy. Liberal use of barri-
cades, reflectors and signs, as well as
flashing lights, have been found to be
necessary, and with the traffic volumes
involved, the expense has been more
than warranted.
An origin and destination survey

was conducted in the Los Angeles
harbor area, during July and August,
1958, in co-operation with the Bridge
Department and the firm of Coverdale
and Colpitts, Consulting Engineers of
New York City, to secure traffic data
to be used for a study of the proposed
San Pedro—Terminal Island Toll Cross-
ing. Approximately 100,000 roadside
interviews were recorded under the
supervision of traffic department per-
sonnel, over a period of three week-
ends during late July and early Au-
gust. The information obtained from
an analysis of this survey will be
valuable in determining future free-
way routings in the harbor area.

Several improvements worked out
by the District Traf~iic Department

have been undertaken during the past
year to eliminate the causes of traffic
delay on the freeways. These include,
among others, the construction of a
connection for the southbound col-
lector road adjacent to the Harbor
Freeway just south of the four-level
structure so that in the peak hours the
existing_ three-lane section between the
beginning of the collector road and
the Fifth Street onramp, where a lane
is added, can be bypassed and traffic
then will be able to use the collector
road getting back on the freeway at
the Fifth Street onramp. Not only will
this provide additional lanes for traffic,
but it should reduce the amount of
weaving between the traffic from the
Hollywood and Santa Ana Freeways
crossing the traffic from the Pasadena
Freeway. This construction was com-
pleted on December 1, 1958.
On the Santa Ana Freeway just east

of the four-level structure, a fourth
lane has been added on the upgrade
for westbound traffic in the so-called
"slot" adjacent to the Los Angeles
Civic Center. While there is a short
section of three lanes still remaining
in the vicinity of the Los Angeles
Union Railroad Depot, the added lane
on the upgrade with the various on
and offramps has been a very notice-
able help in the reduction of traffic
congestion in the area.

Farther to -the east, also for the
benefit of westbound traffic on the
Santa Ana Freeway, by a minor revi-
sion in a traffic island near the Union
Depot, it has been possible to provide
continuous four-lane operation from
the junction of the San Bernardino—
Santa Ana Freeways all the way to
the Alameda Street off'ramp. The re-
lief to traffic on both the Santa Ana
and San Bernardino Freeways during
the morning peak because of this rela-
tively minor improvement has been
very satisfactory.

In order to properly guide motor-
ists on heavily traveled freeways, the
best signing possible is always desir-
able. With this in mind action is be-
ing taken as financing becomes avail-
able to bring old signing up to current
standards. Bids were opened on De-
cember 4, 1958, fora $55,000 project
to provide new directional signing on
the Hollywood Freeway inbound be-
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tween Glendale Boulevard and the
four-level structure. Improvements
are also being made by the- City of
Los Angeles on the signing from city
streets to freeways throughout the Los
Angeles metropolitan area.
As many of the freeways in the

metropolitan area of Los Angeles have
been built with somewhat narrow
medians for the high volume of traf-
fic being handled, consideration has
been given and plans prepared for the
installation of median barriers at cer-
taro locations. Funds for such an in-
stallation beginning on the Hollywood
Freeway near Benton Way and ex-
tending to a point on the Santa Ana
Freeway east of Lakewood Boulevard
in the amount of $290,000 were
budgeted by the California Highway
Commission in October, 1958.
Performing any type of work on

the major freeways once they are

open to public traffic presents a very
serious problem. When it was deter-
mined that as a part of the Santa
Monica Freeway construction, it
would be necessary to detour the 180,-
000 vehicles per day on the Harbor
Freeway in the vicinity of Venice
Boulevard, it was decided that the de-
tour would have to be a full eight-
lane divided freeway. This detour was
built between Washington Boulevard
and Pico Boulevard providing a tem-
porary wooden bridge structure to
carry Venice Boulevard over the
eight-lane detour. The detour falls
within the area of the future Santa
Monica-Harbor Freeway interchange
and the earth temporarily used in the
detour will be incorporated in perma-
nent embankments in the interchange
area. The. detour was opened to traf-
fic in August, 1958, and has been giv-
ing very satisfactory service.

DESIGN "A"
By R. E. DEFFEBACH

Assistant District Engineer

The work of designing freeways
and other state highway projects to
carry out a construction program of
upwards of $100,000,000 per year in
District VII, for administrative rea-
sons has been divided into three geo-
graphical sections.
Design "A" with a staff of approx-

imately 140 people is responsible for
the preparation of construction con-
tract plans for state highways and
particularly freeways within the cen-
tral Los Angeles metropolitan area.

The "Eas4 Loop"

Included among the more import-
ant freeway projects under prepara-
tion by "Design A" during the past
year are those required for the com-
pletion of the Golden State—Santa
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Monica Freeway loop to the east
around the Los Angeles downtown
area.

A 4.7-mile length of the Golden
State Freeway from Ash Street in
Burbank to Glendale Boulevard in Los
Angeles was completed and opened to
public traffic during 1957. Two
Golden State Freeway projects total-
ing 3.4 miles in length from Sixth
Street to Mission Road and from Mis-
sion Road to Pasadena Avenue, are
currently under construction. Two
additional projects, 1.0 mile long from
Pasadena Avenue to Arnold Street
and 2.0 miles long from Arnold Street
to Glendale Boulevard, provided for
in the 1959-60 Fiscal Year budget,
will complete the Golden State Free-
way to a connection with the Santa
Monica Freeway on the east side of
Los Angeles. This connection is
made in the "East Los Angeles Inter-
Change," the Bridge Department
model of which has recently received
wide publicity. This facility provides
connections between the Santa Mon-
ica, Golden State, Santa Ana, and
Pomona Freeways. From this traf-
fic interchange, three projects on
the Santa Monica Freeway financed in
the 1959-60 Fiscal Year budget in
addition to the Los Angeles River
bridge and overhead now under con-
struction, will be required to com-
plete the extension of this freeway to
a connection with the Harbor Free-
way.

The "East Loop," when completed
about two years hence, will offer an
alternate route for through traffic
now using the Hollywood Freeway,
bypassing the four-level interchange
and the freeways in the Los Angeles
downtown area that are so badly

overloaded. It is believed that this al-

ternate route will do much to relieve

the traffic pressure on the present

existing freeway facilities. Some mea-

sure of the importance of this loop is

indicated by the fact that eight differ-

ent freeways are involved. These free-

ways are the Golden State, the Glen-

dale, the Pasadena, the San Bernardino,

the Santa Ana, the Pomona, the Santa
Monica, and the Harbor. Of these,

only the Pomona Freeway has not yet
been adopted throughout its entire

length.

These six projects (two on the
Golden State Freeway, the East Los
Angeles Interchange, and three on the
Santa Monica Freeway), which are all
financed in the 1959-60 Fiscal Year
budget, will have an estimated total
construction cost of approximately
$75,000,000. Plans, specifications and
estimates on four of the projects have
been submitted, and design of the
other two projects is scheduled for
completion early this spring.

San Diego Freeway (North)

Of equal importance is the design
work on the unconstructed sections of
the San Diego Freeway. Currently
open to traffic is the 2.0-mile section
between Casiano Road and Ohio Ave-
nue in the West Los Angeles area,
completed in 1957, and the 1.2-mile
section between Valley Vista Street
and Burbank Boulevard on the San
Fernando Valley side of the Santa
Monica Mountains, which was com-
pleted in July of 1958. The last sec-
tion includes the traffic interchange
with the Ventura Freeway.
Two projects which will extend the

San Diego Freeway southerly of Ohio
Avenue to Jefferson Boulevard in the
West Los Angeles area are presently
under construction by Guy F. Atkin-
son Company.

It is anticipated that the first con-
tract, betwen Venice Boulevard and
Ohio Avenue, with a construction
allotment of $6,200,000, will be com-
pleted and opened to traffic in Feb-
ruary, 1959. The second contract,
extending from Venice Boulevard to
Jefferson Boulevard, with an allot-
ment of $5,258,000 will be completed
early in 1960. During the past year,
plans have been pushed toward com-
pletion for the balance of the San
Diego Freeway between the Harbor
Freeway in the southerly portion of
Los Angeles, and the Golden State
Freeway at the northerly end of the
San Fernando Valley.

Other Freeway Projects

Next in order of planning priority
is the 13-mile length of the Santa
Monica Freeway, from the Harbor
Freeway westerly to Pacific Coast
Highway in the City of Santa Monica,

which is scheduled for completion of

design within the next two years.

Additional freeway projects in the
Los Angeles area are being currently
worked on by Design "A," getting
contract plans in shape so that con-
struction can be carried out at some
later date, after financing has been
provided. These freeway projects in-
clude the following:

(1) Widening and improving the
San Bernardino Freeway between the
Golden State Freeway and the Long
Beach Freeway Extension.
(2) Construction on Hollywood

Freeway Extension from Ventura
Freeway to Golden State Freeway.

(3) Construction on Harbor Free-
way from Pacific Coast Highway
(US 101 Alternate) to 190th Street in
Los Angeles City.

(4) Construction on Ventura Free-
way from the Golden State Freeway
to the Hollywood Freeway Extension.

(5) Construction on Glendale Free-
way from Glendale Boulevard to the
Golden State Freeway.

DESIGN "B"
By E. G. HANSON

Assisfa~t Dishid Engineer

The area for which Design "B,"
with a staff of about 110 people, is
responsible, includes southeast Los
Angeles County and all of Orange
County. In this area there are 10 free-
ways.

Santa Ana Freeway

During 1958, seven road contracts
and one landscaping contract were
completed on the Santa Ana Freeway.
The road contracts totaled about 22
miles in length, and involved widen-
ing the existing four-lane freeway to
six lanes between Lakewood and
Rosecrans, completion of the six-lane
freeway from Buena Park to Ana-
heim, and completion of approxi-
mately 9.2 miles of four-lane freeway
southerly of Santa Ana. A 2.8-mile
landscaping project in the vicinity of
Santa Ana was completed. The total
cost of work on this freeway com-
pleted during 1958 appro~umated
$15,000,000.

The Santa Ana Freeway between
El Toro in Orange County and the
Los Angeles Civic Center, is now
free of crossings at grade throughout
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The much photographed yet always intriguing four-level structure in downtown Los Angeles. the camera looks south along the Pasadena-Harbor Freeway.

its entire length of approximately 43
miles. It is an interstate route.
At the present time, two recon-

struction contracts are under way be-
tween Rosecrans Avenue and Buena
Park, having a length of 4.3 miles
and costing approximately $1,300,000.
These contracts are for flood control
bridge structures and widening from
four lanes to six lanes. Upon comple-
tion of these contracts, scheduled for
May, 1959, the Santa Ana Freeway
will be completed to six- and eight-
lane standards between the Los Ange-
les Civic Center and the City of
Anaheim, and to four-lane standards
southerly thereof.

San Diego Freeway (South)

During 1958, steady progress has
been made on the design and con-
struction of various sections of the
San Diego Freeway from Long Beach
to the Orange—San Diego county line
at San Clemente.
In Orange County through the

southerly portion of San Clemente,
2.3 miles of the San Diego Freeway
was completed at a cost of $2,724,000
and opened to public traffic on Octo-
ber 20, 1958. Then on'November 24,
1958, afour-mile section in the vicin-
ity of San Juan Capistrano, passing to
the east of the mission and costing
$4,230,000, was completed and opened

to public traffic. There is under con-
struction in Orange. County at the
present time a contract on this free-
way between Trabuco Creek and
Niguel Road, having a length of
approximately eight miles and an
estimated cost of $4,104,900. It is an-
ticipated that this contract will be
completed in July, 1959.
There is included in the approved

1959-60 Fiscal Year budget, an item
of $7,000,000 covering the construc-
tion of 7.7 miles between Capistrano
Beach and San Clemente in Orange
County. This will close the gap and
complete the section of the San Diego
Freeway from its junction with the
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Santa Ana Freeway near El Toro, to
the Orange—San Diego county line.
There are also included in the

1959-60 Fiscal Year budget, the con-
struction of approximately 1.3 miles
of freeway in and adjacent to the City
of Long Beach at a cost of approxi-
mately $6,500,000 and another proj-
ect in the City of Long Beach
covering the construction of some
17 bridges, a pedestrian separation,
pumping plants and incidental retain-
ing walls, at an estimated cost of
$8,500,000.
There are under design, sections of

the San Diego Freeway between Har-
bor Boulevard in Orange County and
the Long Beach Freeway in Los An-
geles County totaling some 20 miles.
The San Diego Freeway is on the
interstate system.

Long Beaeh Freeway (South)

During 1958, six miles of the Long
Beach Freeway were constructed at

a cost of $9,000,000, completing this
freeway and opening it to public traf-
fic between Pacific Coast Highway in
Long Beach and the Santa Ana Free-
way at Olympic Boulevard, a total
length of 16.5 miles. Details of the
design work that had been previously
accomplished on this freeway were
described in the November-Decem-
ber 1957 issue of California Highways
and Public Works. The details of con-
struction covering this south section
of the Long Beach Freeway were de-
scribed in the September-October
1958 issue of this magazine.

Laguna Freeway

This is the official name given
Route 185 between the City of La-
guna Beach and the Santa Ana Free-
way. It is 8.4 miles long.
Two miles of the .freeway were

completed to expressway standards
during 1958 at an estimated cost of
approaumately $500,000. This con-

This view northeast toward downtown Los Angeles shows the detour now in operation on the Harbor

Freeway while bridges for the future interchange with the Santa Monica Freeway are being constructed.

struction covered two lanes of the
ultimate four-lane freeway.

Route 19 Freewtry

This route, extending 16.6 miles be-
tween the Santa Ana Freeway and
Pomona Freeway, was declared a
freeway by the California Highway
Commission in 1956. This freeway
traverses the Cities of Orange, Santa
Ana, Placentia, Anaheim, Fullerton,
as well as Los Angeles and Orange
Counties. Preliminary design is now
under way.

Route 176 Freeway

The routing and adoption of the
Route 176 Freeway between Yorba
Linda Boulevard and the Newport
Freeway was covered by resolutions
of the California Highway Commis-
sion dated January 15, 1952. The
length of the- freeway is approxi-
mately three miles. Atwo-lane bridge
has been completed over the Santa
Ana River, together with approaches,
at a cost of $280,000. Design of this
freeway is now under way.

Artesia Freeway

During 1958, design has been pro-
ceeding on the Artesia Freeway east-
erly of the San Gabriel River to the
Santa Ana Freeway. Design is prac-
tically complete on 7.6 miles. On No-
vember 12, 1958, a public hearing
was held in Los Angeles to cover the
location of the Artesia Freeway be-
tween Alameda Street and Palo Verde
Avenue, traversing portions of the
Cities of Compton, Long Beach, Bell-
flower and Dairy Valley.

Riverside Freeway

The California Highway Commis-
sion, in 1952 and 1953, declared this
section a freeway, between the Santa
Ana Freeway and Route 43. The
commission, in October, 1957, named
this route the Riverside Freeway,
from the Santa Ana Freeway in Buena
Park to the San Bernardino Freeway
near Colton.
During the calendar year of 1958,

the Griffith Company, completed a
contract on the Riverside Freeway be-
tween the Santa Ana Freeway and
Spadra Road, (State Highway Route
2) . The length of that improvement
was approximately 3.6 miles and cost
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approximately $3,300,000. This free-
way was completed to six lanes with a
22-foot median strip.

Easterly of Spadra Road, Ukropina,
Polich and Kral have a contract under
way covering 2.7 miles of freeway to
Placentia Avenue, with a construction
cost of approximately $2,500,000.
Upon completion of the latter con-
tract, afull freeway will exist on this
route for a length of 6.3 miles.
Easterly of the going contract, to the
Riverside county line, a length of
about 14 miles is completed to express-
way standards.

Garden Grove Freeway

In 1954 and 1957, the California
Highway Commission adopted rout-
ings and declared Sign Route 22 a
freeway between US 101 alternate in
Long Beach and the Newport Free-
way easterly of Orange. The freeway
was named the Garden Grove Free-
way by the commission, on October
22, 1957. At the present time a divided
highway project. is under construction
on the Garden Grove Freeway for a
length of 3.4 miles, at a cost of $1,-
400,000. The construction is being
handled by Cox Brothers Company
and J. E. Haddock; Ltd., and is sched-
uled for completion during the latter
part of 1959.
Design is under way on the Garden

Grove Freeway between Knott
Street and the Santa Ana Freeway
and we are preparing to proceed with
design easterly of the Santa Ana Free-
way to the Newport Freeway.

Newport Freeway

The Newport Freeway was de-
clared a freeway by action of the
California Highway Commission by
various actions between 1947 and
1954. Included in the 1959-60 Fiscal
Year budget is an item covering the
construction of frontage roads for the
Newport Freeway in and adjacent to
the City of Costa. Mesa between 19th
Street and Palisades Road; the length
of the project will be 2.6 miles, and it
is estimated to cost $450,000. Between
Newport Beach and Costa Mesa, 3.3
miles of the route have been com-
pleted to expressway standards.
At the present time we are engaged

in the design of the Newport Free-

way between the Santa Ana Freeway
and its junction with the Riverside
Freeway. The length of freeway un-
der design at the present time is ap-
proximately seven miles.

DESIGN "C"
By R. V. CHASE

Assistant District Engineer

Covering all of Ventura County
and the portion of Los Angeles
County northerly of Los Angeles City
is the assigned duty of Design "C".

Design "C" staff averages about 120
to 130 people in engineering classifica-
tions. The section organization con-
sists of the assistant district engineer,
four senior highway engineers, and 20
project engineers. The project engi-
neers are given the responsibility of
preparing the construction contract
plans, the specifications, and the esti-
mates of a project. In most cases the
project design engineers work on two
or more projects simultaneously. A
resume of the projects currently un-
der way follows:

Ventura Freeway

The Ventura Freeway (US 101)
between the west city' limits of Los
Angeles at Mulholland Drive and the
Santa Barbara county line is in vari-
ous stages. of design and construction.
One section between Conejo Grade

Summit and Fifth Street in Camarillo,
a distance of five miles; is now being
constructed to four- and six-lane free-
way standards, a contract. which is
nearing completion at a cost of
$ 3,500,000.
An item of $6,000,000 has been in-

cluded in the 1959-60 Fiscal Year for
construction of the Ventura Freeway
through the City of Ventura between
0.25 mile east of Telephone Road and
Palm Street. The remaining cost of
approximately $3,000,000 for this
project is to be financed in the 1960-61
Fiscal Year.
Scheduled for future financing is

the extension of the Ventura Free-
way westerly to a junction with the
existing highway two miles west of
the Ventura River. This project also
includes an interchange joining the
Ojai and Ventura Freeways. The cost
is estimated to be $6,900,000.

The entire length from 0.25 mile
east of Telephone Road to 2.0 miles
west of the Ventura River involves
two separations of the Ventura Free-
way with the main tracks of the
Southern Pacific Railroad and one
separation of the Ojai Branch line.
There will also be two ramp separa-
tions with the main tracks and one
structure carrying the Ojai Freeway
ramp connection over the Ojai Branch.
There will be a total of 22 bridges
including the above railroad structures
and two pedestrian separations.

Conversion to full freeway of the
expr"essway sections between the west
city limits of Los Angeles and Conejo
Grade Summit, a length of approxi-
mately 19 miles, and between Fifth
Street in Camarillo and a point 0:25
mile east of Telephone Road, a length.
of 11 miles, are in the preliminary
design stage. Development to an ulti-
mate eight-lane freeway by stages is
proposed. Preliminary designs are well
along and it is expected that freeway
agreements with Los Angeles and
Ventura Counties can be completed.
in the near future.
West of the Ventura River to

Santa Barbara county line, including
a realignment out in the ocean at the
Chanslor-Western Refinery is also in
the early design stage. Construction
to four-lane freeway on right-of-way
for an ultimate six lanes is proposed.
Public meetings are to be held this
spring to acquaint the people of the
area and local governmental agencies
with the proposed plans.

Golden State Freeway (North)

Construction of the 1.3 miles of
this freeway between Alameda Ave-
nue and Burbank Boulevard in Bur-
bank is tentatively scheduled for com-
pletion on or about October 1, 1959.
A contract for landscaping from the
Los Angeles River to Ash Street in
Burbank is tentatively scheduled for
completion on or about March 1,
1959. The 1958-59 Fiscal Year budget
also included $6,000,000 for construc-
tion between 0.25 mile east of Bur-
bank Boulevard and 0.2 mile west of
Roscoe Boulevard. This project has
been advertised with bid opening
scheduled February 13, 1959.
The 1959-60 Fiscal Year budget in-

cludes funds totaling $1,225,000 to
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complete the financing on this section.
Included in this project is the con-
struction of the portion of the Bur-
bank-Western Flood Control project
between Burbank Boulevard and Ros-
coe Boulevard, by incorporating the
United States Engineering Department
plans with our freeway plans. The
flood control channel and the freeway
are so interwoven that one could not
be built independently of the other.
The construction and right-of-way
costs are borne by each agency in ac-
cordance with the formal agreements
covering the details thereof. Bridge
construction on this project includes
the Burbank Boulevard Overcrossing
of the freeway and an overhead struc-
ture over the Southern Pacific Rail-
road, which is financed by the City of
Burbank, Southern Pacific Railroad,
and the State of California and will
provide the third overcrossing within
the City of Burbank of the freeway
and the railroad, the others being
Olive and Magnolia.

Also included in the 1959-60 Budget
is an item of $4,700,000 for construc-
tion between 0.2 mile southeast of
Roscoe Boulevard and 0.2 mile north-
west of Lankershim Boulevard. Plans
for this secrion have been completed,
and the project is tentatively sched-
uled for advertising early in 1959.
The 1959-60 Budget also includes

$90,000 for landscaping between Ala-
meda Avenue and Burbank Boulevard.

Plans for the remaining 8.3 miles of
this freeway between Lankershim
Boulevard and the juncrion with San
Fernando Road are scheduled for
completion in 1959 and will include 22
vehicular structures and seven pedes-
trian structures.

It is proposed to improve the "Ridge
Route" portion of the Golden State
Highway between the north city
limits of Los Angeles and the Kern
county line to eight-lane freeway
standards under the Federal Interstate
Highway Program. The section from
the north city limits of Los Angeles
to Parker Road, a length of approxi-
mately eight miles, is now in the
process of design.
A project from 1.25 miles south of

Sign Route 126 to Castaic, a distance
of 3.9 miles, is being prepared for con-
struction when funds are available.
This first project is proposed pri-

marily to eliminate the substandard
alignment and grades at the bridges
of the Southern Pacific Railroad and
the Santa Clara River.

Included in the project will be por-
tions of cloverleaf-type interchanges
with Sign Route 126 to Santa Paula-
Ventura area.

Foothill Freeway

The portion of the Foothill Free-
way between Filbert Street west of
San Fernando and Foothill Place west
of Sunland, was adopted by the High-
way Commission on March 26, 1958.
Preliminary design and negotiations
for the freeway agreement for this
9.7-mile section are progressing satis-
factorily.

Antelope Valley Freeway

This freeway routing of 54 miles
in Los Angeles County on US 6 be-
tween the Golden State Freeway and
the Kern county line has been
adopted in three separate sections by
the Highway Commission on June
20, 1955, March 21, 1956, and Octo-
ber 20, 1957. The preliminary esti-
mate of construction and right-of-way
costs for this route is 60 million dol-
lars.
Design work on this freeway has

included the conducting of detailed
engineering studies for the determi-
nation of exact right-of-way needs
and the working out of details suffi-
cient for execution of freeway agree-
ments with Los Angeles County. The
alignment will provide a minimum of
60 miles design speed with maximum
uphill gradients of 4%z percent. Initial
construction will provide for addi-
tional truck-passing lanes where nec-
essary.
There will be one railroad overhead

required at the Southern Pacific Rail-
road crossing just southerly of the
Santa Clara River.

Plans for the portion in the vicinity
of Sierra Highway and Soledad Can-
yon Road for a distance of about 15
miles, traversing Escondido Canyon
to Sierra Highway near Red Rover
Road, will be completed August,
1959. This section, for convenience of
construction, will be processed in
three separate contracts.
This section bypasses the spectac-

ular Vasquez Rocks area, traversing

mountainous terrain for which an
estimated eight million yards of exca-
vation will be necessary. Cuts and
fills to a maximum height of 240 feet
and 180 feet respectively will be en-
countered. Extensive studies to deter-
mine the feasibility of separated
roadways have also been made in this
section.

San Bernardino Freeway (East)

The 1959-60 Fiscal Year budget in-
cludes the following items for con-
struction on the San Bernardino Free-
way, an interstate route:

1. $1,500,000 for widening from
four to six lanes for a distance of 5.7
miles between 0.2 mile east of San
Dimas Avenue to the San Bernardino
county line, including widening of
five bridges.

2. $2,250,000 for widening from six
to eight lanes for a distance of 6.5
miles from Rosemead Boulevard to
Puente Avenue, including widening
of 11 bridges.

3. $2,000,000 for widening from six
to eight lanes for the S.3 miles be-
tween the Long Beach Freeway and
Rosemead Boulevard, including wid-
ening of 13 bridges.

4. $100,000 for landscaping be-
tween the San Gabriel River and the
West Covina city limits.
Completion of the widening proj-

ects listed above will provide a con-
tinuous eight-lane facility from the
Long Beach Freeway to Puente Ave-
nue and asix-lane facility from Puente
Avenue to the San Bernardino county
line.

PomonaFreewny

This freeway, consisting of Legis-
lative Route 172 and a portion of
Legislative Route 19, traverses the un-
incorporated territory of the County
of Los Angeles and the incorporated
Cities of Los Angeles, Monterey
Park, Montebello, City of Industry,
and Pomona. The limits, as defined
by the California Highway Commis-
sion on November 16, 1955, are from
the juncrion of the Santa Ana Free-
way to the junction of Sign Route 7
(Corona Freeway).
The California Highway Commis-

sion on November 20, 1958, adopted
the portion of the Pomona Freeway
easterly to Woods Avenue from the
junction of the Santa Ana Freeway
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near the proposed interchange with
the Golden State Freeway and Santa
Monica Freeway in the Boyle Heights
district of Los Angeles. The previ-
ously adopted portion of this free-
way extends from Potrero Grande
Drive to Ninth Street in Pomona by
actions of the California Highway
Commission on April 21, 1954; April
20, 1955; and June 21, 1955.

Preliminary design has been com-
pleted on the easterly portion of the
Route 172 section, and freeway agree-
ments have been submitted to the
County of Los Angeles and City of
Industry for execution. Completion
of the preliminary design has made it
possible to review plans of local agen-
cies and developers to insure that the
freeway route is protected from im-
provements and that development
with the surrounding properties is
compatible.
The alignment will provide a mini-

mum of 60-mile-per-hour design
speed with maximum gradients of 3
percent. The typical section provides
for initial construction of eight lanes
between the Santa Ana and San Ga-
briel River Freeways, with the east-
erly portion based on initial six-, ulti-
mate eight-lane construction. Major
interchanges with four additional
freeways are required for this route.
They are the Long Beach Freeway at
which a four-level interchange is
being considered, the San Gabriel
River Freeway, the Route 19 Free-
way, and the Corona Freeway.

Separations or interchange facilities
will be provided at most of the city
and county master plan highways.

Corona Freeway

A 3.2-mile section of the Corona
Freeway (formerly known as the
Temescal Freeway) was completed
to four-lane expressway standards in
June, 1958, between Fifth Street in
the City of Pomona southeasterly into
San Bernardino County to a point one
mile south of Riverside Drive.

Construction of a pedestrian over-
crossing at Grier Street in the city
of Pomona is presently under way
financed in the 1958-59 Fiscal Year at
a cost of $53,000. This structure has
just been completed.
Plan work has been started for the

conversion of the Corona Freeway to

UPPER—An aerial view eastward showing the Ortega Highway interchange crossing over the San Diego
Freeway (right). The buildings in the middle ground are the San Juan Capistrano Mission. LOWER—
Construction is now under way on the Ventura FreewayHollywood Freeway interchange. This view south-

ward shows the northern end of the Hollywood Freeway.
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full freeway standards from the San
Bernardino Freeway to the San Ber-
nardino county line, a length of 4.6
miles.
Construction of bridges at Holt

Avenue, Valley Boulevard, Bellevue
Avenue, and Fifth Avenue are in-
volved. Widening of the bridges over
the Southern Pacific Railroad and the
Union Pacific Railroad will also be
required. Interchanges with Holt Ave-
nue, Valley Boulevard, and Fifth Ave-
nue are proposed. The construction
cost of converting this section of the
Corona Freeway to a full freeway is
estimated at $2,500,000.

Santa Paula Freeway

Preliminary plans for the 14-mile
length of the Santa Paula Freeway in
Ventura County from US 101 to the
east city limits of Santa Paula are well
advanced. Freeway agreements have
been executed with Ventura County
and the City of Santa Paula. Inter-
change designs have been prepared
and right-of-way acquisition is in the
early stage over the entire length.
The proposed alignment is located

approximately one-half mile south of
existing Sign Route 126 (Telegraph
Road). The terrain in general is rela-
tively flat and grades are easy, the
maximum grade being 3 percent.

Ojai Freeway

A section of the Ojai Freeway in
Ventura County between existing US
101 in the City of Ventura and a point
0.4 mile south of Mill School was
completed to four-lane freeway stand-
ards in 1956. Studies are well along
for improving the section between 0.1
mile south of the Southern Pacific
Railroad and Foster Park to four-lane
freeway on right-of-way for an ulti-
mate sip lanes.

Long Beaeh Freeway (North)

Construction on a 3.6-mile section
of the Long Beach Freeway will be
started early in 1959) (bid op°ning
February 5th). This six-lane freeway
will extend from the present com-
pleted northerly terminus at the Santa
Ana Freeway northerly to the San
Bernardino Freeway and also involve
construction of a flood control chan-
nel financed by the Los Angeles
County Flood Control District and

Looking north along the $an Diego Freeway under construction in Orange County between San Mateo
Creek and Niguel Road. The Oso Creek bridges are in the foreground. The presen} highway and Galivan

grade separation over the Santa Fe Railroad are on the left.

sanitary sewers financed by the City have been acquired for construction
of Monterey Park. Rights-of-way of an ultimate eight-lane freeway with
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the additional lane to be constructed
in the median when warranted by in-
creased trafric:
The estimated construction cost for

this section of the Long Beach Free-
way totals $7,750,000, of which
$6,482,000 is financed by the State
and the remainder by the Los Angeles
County Floosi Control District and
the City of Monterey Park.

Plans are being prepared for the
extension of the Long Beach Freeway
northerly from the San Bernardino
Freeway to Norwich Avenue, a dis-
tance of 1.4 miles. Asix-lane free`vav
is proposed with sufficient. rights-of-
way for an ultimate eight-lane free-
way. The estimated construction cost
of this portion of the Long Beach
Freeway is $3,500,000.

San Gabriel River Freeway

Preliminary plans are being pre-
pared for approximately 20 miles of
the San Gabriel River Freeway, a
part of the Interstate System, from the
Orange county. line to the San Ber-
nardino Freeway, and approximately
two miles from the Orange county
line southerly to Garden Grove Boul-
evard. Interchanges will be provided
with the San Diego, Garden Grove,
Artesia, Pomona and San Bernardino
Freeways and with major county
roads and city streets.
Freeway agreements have been ex-

ecuted by the City of Norwalk, the
City of Santa Fe Springs, the City of
Baldwin Park, and the City of Long
Beach, and it is anticipated that free-
way agreements will be executed by
the County of Los Angeles, the City
of Dairy Valley, the City of Downey,
and the City of .Industry in the near
future.

DISTRICT RIGHT-OF-WAY
DEPARTMENT
By H. W. LEONARD

Metropolitan District Right-of-Way Agent

The right-of-way staff in District
VII consists of 132 right-of-way
agents, 159 engineering classifications
and 178 clerical, a total of 469 persons.
In charge of this group is a metropoli-
tan district right-of-way agent assisted
by four supervising right-of-way
agents, Mr. E. P. Jones, Right-of-way
Engineering; Mr. R. A. Swanson, Ap-

praisals; Mr. K. M. Trenholm, Ac-
quisition, and Mr. J. W. Greathead,
Administration.

The Right-of-way Engineering sec-
tion prepares all maps for appraisal
reports, condemnation complaints, re-
linquishments or abandonments or su-
perseded highways, and prepares all
legal descriptions for the conveyance
of property by deed or condemnation.
The Right-of-way Engineering Sec-
tion also maintains complete map rec-
ords of the rights-of-way of all high-
ways within the district. The appraisal
section makes preliminary estimates of
right-of-way costs for all contem-
plated projects and later prepares a
detailed appraisal report on each par-
cel of property to be acquired. The
acquisition section negotiates the pur-
chase of all properties needed for
highway or public works use.
The Supervising Right-of-way

Agent, Administration, in addition to
being assistant to the Metropolitan
District Right-of-way Agent super-
vises the removal and relocation of
utilities in the highway rights-of-way;
relocation of buildings and other im-
provements; the sale of buildings to be
removed from rights-of-way, or con-
tracting their demolition when neces-
sary; the securing of title reports and
escrow service for processing pay-
ments; the rental of properties in the
interim between acquisition and re-
moval of the improvement for con-
struction; the sale of remainders of
land outside the right-of-way, and
general supervision of the clerical per-
sonnel. Under his supervision a cur-
rent record is kept of the status of
acquisition of each parcel to be ac-
quired for each construction project
together with the maintenance of a
record of program expenditures, and
preparation of the yearly right-of-way
budget; also vouchering for reim-
bursement for right-of-way acquisi-
tion for Federal Interstate Highways.

The Right-of-way Department
comes into the freeway picture very
early in the program. In connection
with the studies of alternate lines for a
proposed freeway the Advance Plan-
ning Section forwards maps of the
lines being studied to the Right-ofway
Appraisal Section for the preparation
of cost estimates of right-of-way on

each of the proposed routes including
the costs of moving and relocating
utilities and demolition of buildings
obtained from the Utilities and Right-
of-way Clearance Section. After the
necessary public hearings have been
held and the route adopted by the
Highway Commission, the estimated
costs of right-of-way, including utili-
ties and demolition, are forwarded to
the Right-of-way Administration Sec-
tion for inclusion in the proposed
budget for the following fiscal year.
Funds for the project may be pro-
gramed over several years, depend-
ing on the extent of the project. The
proposed right-of-way program is
forwarded to the district program and
budget section for incorparation in
the panning and next fiscal year pro-
grams.

Usually funds are first provided in
the budget for the purchase of title re-
ports and the making of appraisals.
Following the inclusion of this item in
the budget the design engineers trans-
mit apreliminary map showing the
proposed alignment to the Right-of-
way Department. The Right-of-way
Engineering Section prepares a map
showing the properties affected com-
piled from the records of the county
assessor. Parcel numbers are assigned
to these ownerships and prints of this
map showing the ownerships outlined
in various colors are forwarded to the
Right-of-way Title Section for order-
ing preliminary title- reports from the
title companies. Copies of these title
reports are forwarded to the Right-
of-way Engineering Section as re-
ceived.

As the design of the project pro-
ceeds the design engineers forward
maps to the Right-of-way Department
showing the right-of-way necessary
for construction of the highway proj-
ect. The Right-of-way Engineering
Section prepares maps showing the
parcels to be acquired and forwards
these maps together with copies of the
title reports to the Appraisal Section
and at the same time proceeds with
the writing of the deeds. Upon com-
pletion of appraisal reports they are
forwarded to the Metropolitan Dis-
trict Right-of-way Agent and to the
Assistant State Highway Engineer in
charge of the district for approval and

January-February, 1959 37



forwarding to Headquarters Office for
review and approval by the assist-
ant chief right-of-way agent — Ap-
praisals. Upon receipt of the approved
appraisal report from Headquarters
Office it is immediately transmitted to
the Acquisition Section and in turn to
one of the senior nogotiating right-of-
way agents in accordance with their
assigned negotiating areas.
The senior negotiating agent in turn

makes a field review of both the prop-
erties to be acquired and comparable
properties contained in the report
with the right-of-way agent who
made the appraisal and the right-of-
way agent whom the senior assigns to
these particular negotiations.

Following the negotiation and the
purchase of a property by the right-
of-way agent, the right-of-way con-
tract defining the terms of the transac-
tion, the deed and the auxiliary docu-
ments are transmitted by memoran-
dum to the senior negotiating agent
for his review and recommended ap-
proval and forwarded to the super-
vising right-of-way agent — Acquisi-
tions, for recommended approval. The
transaction is then forwarded to the
Administration Section for entry in
the acquisition record and forwarded
to the Assistant State Highway Engi-
neer for his recommended approval
and transmittal to Headquarters Ofrice
for final approval. Following receipt
by the district of an approved copy
of the right-of-way contract from
Headquarters Office, three copies are
executed by the Assistant District En-
gineer—Administration and an exe-
cuted copy is forwarded to the prop-
erty owner. A copy of the approved
and executed right-of-way contract
goes to the Right-of-way Accounting
Section, then to the Title and Escrow
Section for scheduling which initiates
payment procedures by the State Con-
troller, and setting up the. escrow with
the title company. At the same time
the Fscrow Section forwards a notice
of improved properties for rent to the
property management section. If the
acquisition is a partial taking of the
property and the right-of-way con-
tract provides for work to be done by
the State a notice of the work to be
done is forwarded to the Utilities and

Right-of-way Clearance Section for
preparation of plans and specifications
and. advertising for bids and awarding
the contract.

In the event the State is unable to
acquire the property by negotiation,
which occurs only in a small number
of cases, the senior negotiating agent
so advises the supervising right-of-
way agent—acquisition, and right-of-
way engineering is advised to prepare
a request to the State Highway Com-
mission to pass a resolution authoriz-
ing condemnation of the subject
property. Upon .receipt of a copy of
the Highway Commission's resolution
authorizing condemnation, descrip-
tions and maps are prepared and
forwarded to the condemnation attor-
neys for preparation of the condem-
nation complaint and summons. Fol-
lowing the filing of the condemnation
action and service of the summons on
the property owner, appraisers, non-
staff, are engaged to appraise the
property for condemnation and serve
as expert witnesses.
George C. Hadley, Assistant Chief

Counsel, maintains offices at 3540
Wilshire Boulevard in the Tishman
Building, with a staff of 27 attorneys
who handle all the right-of-way con-
demnation cases for Districts VII,
VIII and XI. A branch office is main-
tained in San Diego. By far the
greater portion of their efforts are
spent in acquiring rights-of-way
needed for District VII freeways by
eminent domain proceedings. Hadley
reports direct to Robert E. Reed,
Chief Counsel and head of the State
Division. of Contracts and Rights-of-
way in Sacramento.
More and more, as recruitment and

training of personnel permits, staff
appraisers are used as expert witnesses
in the condemnation actions. It is
sometimes necessary to secure a court
order of immediate possession to per-
mit awarding the construction con-
tract. Advertising for construction is
permitted when a resolution has been
passed by the Highway Commission
authorizing the condemnation of any
unacquired parcels. Award of the
contract can be made when a court
order for immediate possession has
been secured on the unacquired par-
cels.

During the interim between the ac-
quisition of the rights-of-way and the
time the properties must be cleared of
improvements for construction, the
properties acquired are rented in order
to recover as much of the acquisition
cost as possible and to prevent vandal-
ism until such time as the improve-
ments are to be disposed of.
When the time approaches that

the necessary rights-of-way must be
cleared for construction, the build-
ings to be removed are sold at public
auction on the site.
The current fiscal year right-of-

way budget for this District VII is
75 million dollars. Additional funds in
the amount of approximately 2 %2
million dollars have been budgeted
for advance acquisition of properties,
the acquisition of which has not yet
been budgeted in the regular right-
of-way program but on which the
owners contemplate immediate devel-
opment; if these properties were not
acquired, the cost of the right-of-
way to the State would be greatly
increased. Also the Right-of-way De-
partment will acquire additional prop-
erties valued at approximately four
million dollars for the State Public
Works Board. It is anticipated that
this fiscal year the District Right-of-
way Department will acquire approxi-
mately 3,500 parcels of property. In-
cidentally, only about 4 percent of
the total parcels acquired last fiscal
year were by condemnation action
including those by stipulated judg-
ment. Last fiscal year the property
management section collected more
than 2 %Z million dollars in rents from
properties between the. time of their
acquisition and when the improve-
ments had to be removed to clear the
rights-of-way. The building and ex-
cess land sales section last year col-
lected nearly three million dollars
from the sale of buildings to be re-
moved from rights-of-way and from
the sale of remaining lands in excess
of the right-of-way.
The 5 %2 million dollars received

from rents and sales is a byproduct of
the Right-of-way Department's main
activity, that of getting rights-of-way
cleared so that freeway projects can
go forward to construction.
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BRIDGE DEPARTMENT,
SOUTHERN AREA

By J. E. McMAHON
Bridge Engineer

Every week, on the average, a
major structure is completed in Dis-
trict VII.
The Bridge Department of the

State Division of Highways is geared
to keep pace with this extensive
bridge-building program occasioned
by freeway development. The func-
tions of the Los Angeles office are
divided into six sections: Advance
Planning, Preliminary Investigations,
Foundations, Construction, Mainte-
nance, and Special Studies.
In the early stages of highway

planning, the Bridge Advance Plan-
ning Section works closely with the
district to the end that the influence
of structures on road location may
be given proper consideration.

After the location of the highway
has been established, complete infor-
mation regarding each structure site
is assembled. This informarion is used
in proportioning the structure and in
arriving at the most economical and
efficient type of bridge. The assem-
bling of this information is the work
of the Preliminary Investigations Sec-
tion.
At the same time the Foundations

Section investigates subsurface condi-
tions at each bridge site in order that
the structures may be supported on
foundations that are adequate and
economical.

All preliminary informarion is com-
piled in report form and forwarded
to the Sacramento office of the
Bridge Department, where all bridge
design work is performed.
Following the award of a construc-

tion contract in District VII, the Con-
struction Section of the Los Angeles
office of the Bridge Department is
responsible for the structural phases of
the contract work. The Bridge De-
partment Construction Section main-
tains close liaison with the district
construction.

It is the responsibility of the Bridge
Maintenance Section to see that com-
pleted bridges on the State Highway
System. are kept in a safe and service-
able condition. Each of the .1,300
state bridges in District VII is in-

spected annually by members of the
Bridge Maintenance Section.
The Special Studies Section of the

Bridge Department makes investiga-
tions and prepares reports on struc-
tural matters of a special nature, such
as proposed tubes and toll bridges.

Since the beginning of the freeway
program, an increasing percentage
of grade separation structures has
been built, as compared with stream
crossings. At present, about 75 per-
cent of the structures consists of
grade separations on the freeway
system.

DISTRICT VII
CONSTRUCTION DEPARTMENT

By F. B. CRESSY
Assistant District Engineer

The singular and combined efforts
of the many district departments about
which you have been reading eventu-
ally culminate in an end product
whereby the Construction Depart-
ment begins to play its part in the
fulfillment of the district's ever-
expanding freeway program. This
major objective is completed plans for
a project that is ready to be adver-

This view to the northeast along the Ventura Freeway shows the interchange with the San Diego Freewoy.

The complexity of freeway bridge
design has increased with the improve-
ment in freeway standards. Examples:
the four-level structure in Los Ange-
les and the 30 structures required to
provide for the proposed interchange
between the Santa Ana, Golden State
and Santa Monica Freeways.
The largest single structure for Dis-

trict VII is the Santa Monica Freeway
Viaduct in the City of Los Angeles
which will connect the Santa Ana
Freeway and Harbor Freeway. This
viaduct, portions of which are now
under construction, is over three
miles in length and has a total esti-
mated cost in excess of $30,000,000.

tised for .bids, which soon will become
a construction contract. It is at this
stage that the Construction Depart-
ment really begins to make its pres-
ence felt in its annual handing of over
50 million dollars worth of freeway
contracts. Here the assistant district
engineer in charge of the department
begins his plans for assignment of en-
gineers to the contract, sets up the
administrative program for the proj-
ect, and arranges for showing the job
to prospective bidders.

Actually the construction story be-
gins somewhat earlier in the stage de-
velopment of a freeway project. In a
continuing attempt to improve design
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plans and specifications as they relate
to construction, the Construction De-
partment reviews plans, preliminary
reports, and dummy specifications as
these features are completed, to insure
that latest construction techniques and
methods can be utilized in the pro-
posed design and/or specifications.
Serving in this capacity is one of the
six district construction engineers
whose many duties also consist of
maintaining continued liaison and co-
ordination with all district depart-
ments so that the problems which
continually arise as planning and de-
sign progress, can be worked out in
time so that oversights are reduced to
a minimum before the job is let to
contract.
Of the six district construction en-

gineers, two are assigned to the con-
struction office, one being in charge
of administration, with the other du-
ties as just described. The other four
construction engineers are detailed to
the field, of whom two are assigned
territories to supervise—each territory
comprising about half the district. The
remaining two construction engineers
are assigned as senior resident engi-
neers to the larger district freeway
contracts.

Assisting the district construction
engineer assigned to the office are six
engineers who handle various admin-
istrative functions, including handling
and preparing progress and final esti-
mates and the final report upon com-
pletion of the contract. A secretarial
and clerical staff of about 12 people
round out the office.

Assisting the district construction
engineers in the field are approxi-
mately 35 resident engineers and 170
assistant engineers and engineering
aids, who perform the inspection, en-
gineering, and administrative duties on
the respective contracts.

The year of 1958 was significant in
seeing completion of the Long Beach
and Santa Ana Freeways to full free-
way standards, although widening
work in certain locations is still under
way on the Santa Ana Freeway. A
total of 18 major freeway contracts
was completed and opened to traffic
in 1958 as compared to seven con-
tracts in 1957. These sections, includ-
ing amajor widening contract on the
Santa Ana Freeway, are as follows:

Miles Cost
SANTA ANA FREEWAY
Coyote Creek to Ball Road—Orange County6.5$6,060,000
Laguna Canyon Road to Browning Avenue—Orange County_____5.73,380,000
Niguel Road to Laguna Canyon Road, plus 1.2 mile on Laguna Freeway
—Orange County----------------------------------------- -------------------------------4.22,220,000

10th Street to La Palma Avenue—Orange County________________________________1.72,050,000
Widening—Lakewood Boulevard to Bloomfield Avenue—Los Angeles
County ___870,000

LONG BEACH FREEWAY
Imperial Highway to Dozier Street in East Los Angeles __ _____3.84,080,000
Rosecrans to Imperial Highway in East Los Angeles _____________-________1.92,290,000
Atlantic Avenue to Rosecrans ____________________________________________________1.21,400,000

SAN DIEGO AND VENTURA FREEWAY
Sepulveda Boulevard to Encino in San Fernando Valley____3.57,110,000

GOLDEN STATE FREEWAY
Glendale Boulevard to Los Angeles River in Los Angeles City3.25,130,000

HOLLYWOOD FREEWAY
Lankershim Boulevard to Moorpark Avenue in San Fernando Valley____1.62,110,000

VENTURA FREEWAY
Kelvin Avenue to Calabasas in West San Fernando Valley4.03,480,000
Conejo Grade Summit to Fifth Street—Ventura County5.03,990,000

HARBOR FREEWAY
124th Street to S8th Place in South Los Angeles City2.65,710,000

SAN DIEGO FREEWAY
San Mateo Creels to Avenida Cadiz in San Clemente2.32,570,000
Sign Route 74 to Trabuco Creek—Orange County_____________________________4.14,230,000

RIVERSIDE FREEWAY
Santa Ana Freeway to Route 2 Spadra Road in Orange County3.63,310,000

CORONA FREEWAY
Fifth Avenue to Riverside Drive near Pomona__ _______________3.6700,000

GLENDALE FREEWAY
Los Angeles River to Eagle Rock Boulevard _1.02,830,000

T

As the above contracts were being
completed during last year, new free-
ways were advertised and awarded, so
that there was no slack in the con-
struction program. Although slightly
fewer in number than those awarded
in 1957, the dollar volume is still large
due to five contracts topping the five-
million-dollar mark.

Representative of this group is the
4.8-mile contract on the Ventura
Freeway between Laurel Canyon
Boulevard and Sepulveda Boulevard,
which involves an estimated cost of
$ 8,900,000.
On page 41 are the freeway con-

tracts that were awarded during 19~ 8
in the chronological order of bid
openings:
The two contracts on the Ventura

Freeway shown in the list, which are
now under way, will close the last two
remaining gaps on this important sys-
tem, and the completion of these sec-
tions will provide a continuous free-
way and expressway between the cities

59.5 $63,520,000

of Los Angeles and Ventura, a dis-
tance of some 65 miles.

Upon the award and subsequent
approval of a district freeway contract
such as those listed on page 41, the
Construction Department phase begins
in earnest. The resident engineer and
several assistants will move onto the
project, locate the field office, and
attend to the myriad duties prelim-
inary to construction. In -order to gain
maximum advantage of his time, the
contractor will usually move quickly
onto the project and begin actual
work. The resident engineer will thus
find little time to get established
before he finds himself completely
engulfed in a seemingly endless series
of meetings, discussions, and confer-
ences with not only the contractor,
but also five or six utility companies,
public agencies, usually a railroad
agency, the public and several district
departments who are interested in
start-of-job problems.
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Estimated
Estimated Completion

Miles Cost Date
SANTA MONICA FREEWAY
From Oak Street to Figueroa Street in City of
Los Angeles __________________________ ___ 03 $1,600,000 Sept. 1959

GOLDEN STATE FREEWAY
From Sixth Street to Mission Road in City of
Los Angeles, and improvement of San Ber-
nardino Freeway ---_----_--------------------_-_-----------------___-_-_------ 1.7 7,600,000 Jan. 1960

SAN DIEGO FREEWAY
From 0.4 mile south of Trabuco Creek to 03

mile north of Niguel Road in Orange County _____________ 7.9 4,100,000 July 1959

SANTA MONICA FREEWAY
Overpasses across Union Pacific and Santa Fe
Railroad near Los Angeles River in City of
Los Angeles _ 0.5 3,400,000 Dec. 1959

GOLDEN STATE FREEWAY
From Mission Road to Pasadena Avenue in

City of Los Angeles _________________________________________________. 1.2 3,000,000 Dec. 1959

SANTA ANA FREEWAY
Widening existing freeway from four to six

lanes from Rosecrans Avenue to Coyote
Creek in Los Angeles County_____________________________. ___ 1,800,000 Nlay 1959

VENTURA FREEWAY
From Laurel Canyon Boulevard to Sepulveda
Boulevard in San Fernando Valley—city of
Los Angeles __--_-_---_-_---_--___--___-------------------_-- 4.8 8,900,000 Feb. 1960

GARDEN GROVE FREEWAY
From 0.1 mile west of Los Cerritos Channel to
Knott Avenue in Orange County. _______________ 5.5 1,700,000 Nov. 1959

RIVERSIDE FREEWAY
From 0.4 mile west of Route 2 to 0.1 mile east
of Placentia Avenue in cities of Anaheim
and Fullerton ---_-------____----------__-----------______--_------------_ 2.7 2,600,000 Dec. 1959

VENTURA FREEWAY
From 03 mile east of Encino Avenue to Kelvin
Avenue in San Fernando Valley—City of
Los Angeles -----------------------------------------------------------------_ 3.9 5,600,000 Feb. 1960

HARBOR FREEWAY
From 190th Street to 124th Street in South Los
Angeles City ----------------------------------------------------- 4.9 8,100,000 Aug. 1960

SAI`T DIEGO FREEWAY
From Jefferson. Boulevard to Venice Boulevard
in and near Culver City and West Los
Angeles City ____________ ________________ 2.3 5,300,000 May 1960

TOTALS

By the time these meetings level off,
the job has gathered a full head of
steam and the resident engineer finds
himself requiring additional assistants,
a full-time materials man, a survey
party, and the field representatives
furnished by the Bridge Department
~~ho will handle all major structure
work on the project.

On freeway contracts it has been
found necessary to assign an experi-
enced engineer as a principal assistant
to the resident engineer with a pri-
mary duty of keeping abreast of the
over-all problems in the contracting
and assisting in assigning personnel

i5.7 $53,700,000

to the individual items of work. The
necessity for this is obvious when. it is
realized that freeway contracts are
now running into millions of dollars
and the resident engineer cannot
handle all problems efficiently if he is
also burdened by too many details.
As the job progresses the resi-

dent engineer's responsibilities resolve
themselves into settling policy mat-
ters on construction features with the
contractor, keeping track of job prog-
ress, determining the need for change
orders and the preparation of change
orders for approval by the State High-
way Engineer, and getting out the
monthly progress estimate for the con-

tractor's progress payment, to men-
tion but a few.
The inspection of work and accu-

rate accounting of contract quantities
in permanent field records is handled
by the assistants and is a full-time
duty. As the contract nears comple-
tion, the key item for the resident
engineer to handle is the writing of
the final report with its attendant
"end of job." The end-product, the
completed job, is then turned over to
"maintenance."

,FREEWAY MAINTENANCE
By W. D. SEDGWICK

Assistant District Engineer

The maintenance of the freeways
and highways in District VII during
the 1957-58 Fiscal Year required a
staff and field force of 449 state em-
ployees to accomplish work involving
a total expenditure of $4,318,761. In
addition, the State reimbursed the
various cities maintaining state high-
ways, other than freeways, in cities,
for their cost in the amount of $719,-
487, and therefore the total of the
program administered by the Mainte-
nance Department was $5,038,248 for
the last fiscal year.
The freeways are rapidly increasing

the acreage of landscaped roadsides to
be maintained as well as the added sur-
face area due to long on- -and off-
ramps, and the multilane divided
highways as compared to the conven-
tional undivided highway.
The divided highways with curbed

medians double the curbed miles of
gutters to be swept as compared with
the normal curbed streets or highways
that they replace.
The traffic demand for all of the

freeway lanes is so great that much of
the maintenance required on freeways
can only be done' during early morn-
ing hours on Sundays, between day-
light and church time. This includes
traffic striping and patching.
The maintenance of the trees and

landscaping is increasing to the extent
that there will soon be as many field
employees on this work as on main-
taining the traveled way. In 1940 there
were 1 S field employees on trees and
landscaping and 247 field employees
on regular maintenance crews, with 10
employees on the sign and striping
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Construction on the Golden State Freeway is under way in the Boyle Heights area of East Los Angeles.
Hollenbeck Park is in the right foreground; Los Angeles County General Hospital in the background.

crew. At the end of the fiscal year on
June 30, 1958, there were 112 field
employees on trees and landscaping,
and 258 on regular maintenance, with.
38 more on signals and safety light-
ing and also 37 on signs and striping.
It is anticipated that about 150 men
will be on trees and landscaping at the
end of this fiscal year and 230 men at
the end of the next fiscal year.

Emergency items are those which
the public recognizes as major Mainte-
nance Department responsibilities.
The removal of snow and sanding of
icy pavements on the Ridge Route as
well as on the Angeles Crest Highway
are major operations during and after
storms, in order to keep the highways
open to traffic. This also applies to re-
moval of earth and rock slides on the
mountain and coast highways.
The problem of replacing miscel-

laneous safety devices knocked down

by vehicles has increased appreciably
in the last few years. The annual cost
has gone up from about $40,000 per
year in 1952 to nearly $160,000 per
year.

Besides the maintenance fund items,
day labor forces are called upon to or-
ganize and take the huge annual traffic
count which requires 2,275 additional
temporary employees for the two-day
count each July. Also accomplished
are minor improvement jobs which
are either of an emergency nature or
do not lend themselves well to con-
tract. Maintenance forces provide
services for other governmental
agencies not organized to accomplish
them efficiently, in the total amount of
$30,000 per year. Field forces are also
called upon to inspect encroachment
permits, involving a similar expendi-
ture.

In studying the maintenance ex-
penditures by various categories, it is
interesting to note that the approxi-
mate annual maintenance cost per mile
of about 140 miles of completed free-
ways was $9,950, while the cost of
maintaining 31 miles of fully land-
scaped freeways was $21,200 per mile.
Although the freeways are only 9.52
percent of the state highways in Dis-
trict VII, the cost of their mainte-
nance was 27.36 percent of the total.
Also in the same approach, although
the metropolitan fully landscaped
freeways checked on are only 2.13
percent of the district mileage, the
maintenance cost was 13.06 percent
of the total.
There were 122 miles of express-

ways which averaged nearly $4,000
per mile to maintain, which totaled
8.37 percent of the mileage and 9.64
percent of the total cost. Combining
the freeways and expressways to ob-
tain the divided highway averages,
there is a total of 262 miles, with

A view eastward along the Riverside Freeway in
Orange County. The interchange in the foreground

is with Brookhurst Avenue.
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an average maintenance cost of
$7,150 per mile, which is 17.89 percent
of the miles with 37 percent of the
total cost. This leaves 1,196 miles of
undivided highway at an average cost
of $2,653 per mile, which is 82.11 per-
cent of the mileages and 63 percent of
the total cost. Maintenance expendi-
tures in District VII totaled $5,038,248
for 1,456.81 miles of state highways.

ADMINISTRATION
By A. D. GRIFFIN

Assistant District Engineer

Administration, which now includes
165 employees, is perhaps the one de-
partment not working in some way
directly on freeways. We are unable
to point to any specific thing about
freeways and say, "This we did."
Administration is strictly a seruice
organization to facilitate the work of
other District VII departments, to
help engineering units of other gov-
ernmental agencies (cities and coun-
ties) carry out their projects, and to
provide essential information to the
public. Its work is carried out through
the District Personnel Department,
the District City and County Co-op-
erative Projects Department, the Dis-
trict Chief Clerk and the District
Office Engineer.
As apart of Administration, the

District Personnel Department com-
putes the time worked, vacation and
sick leave allowances, and prepares
the payrolls for over 2,300 employees.
Personnel keeps the inservice train-
ing program in active operation and
makes the necessary arrangements for
rotation of employees to broaden
their experience and to increase tie
value of their services to the State.
Personnel also carries out a compre-
hensive recruitment service.
Another important unit of Admin=

istration is the District Accounting
Department. It is a function of this
department to see that all freeway
and other state highway expenditures
in the district, which for 1958 will
approximate $120,000,000, are de-
tailed and properly charged to the
various individual jobs. This work in-
volves the preparation of hundreds of
service agreements covering utilities,
equipment rentals and minor con-
tracts, the preparation of thousands
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of requisitions and purchase orders to
supply the various needs of the entire
organization, the preparation of sched-
ules to process documents in payment
of these services and purchases, the
preparation of the salary and equip-
ment cost detail of the entire staff
organization. It also involves the rec-
ord keeping of some 3Q,000 to 40,000
items of miscellaneous equipment,
thousands of buildings, plants and
lands inventory records, and property
survey reports to write off obsolete,
damaged and lost equipment. Also,
the supervision of the work of eight
field ofFices, the audit of daily extra
work reports on contract, and the
checking of contract final reports.
The State Division of Highways, in

the course of its business, finds it
necessary to accomplish work for
other agencies which is closely re-
lated to its own work and this involves
the receipt of from two to six million
dollars a year of money paid by these
other agencies. Agreements for such
work must be closely scrutinized and
procedures set up to see that proper
follow-through is performed. There
are other "accounts receivable" in-
volving large. amounts of money for
the rental of state property, the sale
of excess land and improvements
thereon, and reimbursement for claims
for damage to state property in high-
way accidents.
The District City and County Co-

operative Projects Unit reviewed
plans and administered the spending
of $15,000,000 during the past year
for co-operative projects on major
city streets and on county roads.
Some of these construction proj-
ects were necessitated by reason of
changed conditions due to freeway
development, and others were to im-
prove traffic conditions on roads and
streets that in many cases may be re-
garded as feeders to the state freeway
system.
The District Office Engineer's staff

opens the bids not only for all Dis-
trict VII contracts but also for the
major construction contracts of Dis-
tricts VIII and XI. During the
past 12-month period, 711 bids were
opened with a total value in excess of
$80,000,000. In the case of 24 demoli-
tion bids that were opened during this

period, contractors paid the State a
total of $5,231 for salvage.
The District Reproduction Section

is now doing $25,000 to $30,000 worth
of business per month. During the
month of October, 1958, a record
was set when it was found that repro-
duction of maps and plans by Ozalid,
Vandyke, and blueprinting processes
if spread out would cover over six
acres, and sheets reproduced by multi-
lithing if placed end to end would
extend seven miles.
The District Highway Information

Section, consisting of a staff of seven,
carries on an active program in deal-
ing with the information-seeking pub-
lic. During the past 12 months the
District VII Highway Information
Office has answered 8,246 personal
and 16,811 telephone inquiries, or a
total of 25,057 inquiries regarding
highways and particularly freeways.
Speaking engagements under the

general heading of "Activities of the
State Division of Highways in Dis-
trict VII" at luncheons and evening
meetings, before official and profes-
sional groups and service clubs num-
bered 108 for the year. In all, since
1950, when this phase of disseminat-
ing highway information was first
introduced, more than 800 speeches
on highway and freeway subjects
have been given.

Besides inservice audiovisual train-
ing programs, the Highway In-
formation staff have been directly
concerned in innumerable freeway
opening ceremonies, press conferences
and interviews with people on the
staffs of television and radio stations,
newspapers and magazines. The High-
way Information staff have also han-
dled the drafting of many local press
releases, articles (both for Cali f ornict
Highways and Public Works maga-
zine and for private publications),
and official letters in response to pub-
lic inquiries. Another important ac-
tivity is the conducting of freeway
tours for visiting engineers from such
places as Abyssinia, Trinidad, Japan,
India, Lebanon and South America.
The prospect for the current year,

1959, is one of broader and more ac-
celerated activity on the part of the
District VII staff. The keen interest
of the public in freeway development
as the Greater Los Angeles Freeway
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STATUS OF DISTRICT VII PROJECTS-JANUARY 1, 1959

CompletedprojectsUnderconstruction

Tota
TotalConstructionEstimatedRight-of-wayobligated costs

Freeway namemilesMilescostsMilesconstruction costcoststo date

Pasadena Freeway....... ..............8.28.2$10,821,000......................$1,009,000$11,830,000
4-Level Structure to Glenarm $t. in Pasadena

Hollywood Freeway .........................17.210.533,814,0000.4$703,00033,680,00068,197,000
Spring St. via Cahuenga Pass to Junction on
Golden State Freeway near Wentworth $t.

*Santa Ana Fr¢eway .........................42.642.660,605,000......1,818,00019,551,00081,974,000
Junction of San Diego Freeway near EI Toro to
Spring $t. in Los Angeles

*San Bernardino Freeway .....................30.630.636,635,000......220,00018,089,00054,944,000
Santa Ana Freeway in Los Angeles to San
Bernardino County Line in Claremont

Harbor Freeway....... ..............22.21 3.135,112,0004.58,089,00052,067,00095,268,000
Battery $t. in San Pedro to 4-level Structure

Long Beach Freeway .........................21.516.828,182,000......................23,261,00051,443,000
Pacific Coast Highway in Long Beach to Hunt-
ington Dr. in South Pasadena

*Golden State Freeway .......................70.351 .226,683,0003.816,309,00062,657,000105,649,000
Santa Monica Freeway-Santa Ana Fr¢eway
Interchange to Kern County Line

V¢ntura Freeway ............................75.548.026,741,0009.317,554,00032,135,00076,430,000
Junction Golden State Freeway to Santa Barbara
County Line

*San Diego Freeway . ........................88.911.517,045,00012.716,569,00050,398,00084,012,000
San Diego County Line to Junction Golden
State Freeway near San Fernando

Colorado Freeway . ..........................2.32.36,394,000......................
Eagl¢ Vista Dr. in Eagle Rock to Holly St. in
Pasadena

*FoothillFre¢way ...........................12.02.32,270,000.....................
Junction Golden State Freeway to Foothill
Place and Hampton Rd. to Montana St.

Glendale Fr¢eway ...........................3.21.12,882,000......................
Ardmore Ave. to Vermont Ave. and Glendale
Blvd. to Ave. 36

Artesia Freeway ............................12.54.92,455,000......................
Normandie Ave. to Santa Fe Ave. and Palo
Verde Ave. to Santa Ana Freeway

Riverside Freeway ........................... 19.1 17.0 7,553,000 2.2 2,609,000
Junction Santa Ana Freeway to Riverside
County Line

Ojai Freeway ............................... 6.0 4.0 2,140,000 ......................
Junction Ventura Freeway in Ventura to 0.4
mile North of Foster Park

*Santa Monica Freeway ...................... 14.9 ...... 477,000 0.3 5,010,000
Junetion Pacific Coast Highway to Junction
Santa Ana Freeway

Pacific Coast Freeway ........................ 24.3 7.2 2,519,000 ...... ............... .
Junction $an Diego Freeway to Serra Junction;
Newport Freeway to 3000' Wly of Rte. 171;
Los Angeles County Line to South C/L of
Oxnard and North C/L of Oxnard to Junction
of Ventura Freeway

Garden Grove Freeway ....................... 17.9 ...........................
Pacific Coast Highway to Junction Newport
Freeway

Other Freeways .............................181.2 6.8 3,114,000 .....
Covered by Resolution of Adoption by High-
way Commission

Totals ...............................670.4 278.1 $305,442,000 33.2

* Interstate Highways

System expands and as the intensified
construction program, made possible
by heavier allocations of state and
federal funds, gets under way there is
assurance of another busy year-a
year given to the dissemination of es-
sential freeway information to a

2,296,0008,690,000

628,0002,898,000

4,600,0007,482,000

2,972,0005,427,000

5,344,00015,506,000

1,170,0003,310,000

44,114,00049,601,000

2,347,0004,866,000

1,473,000 3,741,000

37,000 10,731,000

5,214,000

13,882,000

$70,391,000 I $370,790,000 I $746,623,000

steadily growing population of free-
~vay-conscious citizens.

SPECIAL DRIVING-TIME STUDY

The Downtown Business Men's As-
sociation of Los Angeles has recently
completed a study indicating that

freeways have brought nearly all areas
five miles closer to Downtown Los
Angeles than they were fora 30-min-
ute driving period in 1953. This fact
is indicated by the map prepared by

. continued on page 64
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VUd S.e.
An Annual Report

By G. T. McCOY, State Highway Engineer

MosiLiTY provided by millions of
motor vehicles is a key feature of Cali-
fornia living and a vital element in the
State's spectacular record. of continu-
ing economic growth..

In a typical California household
the automobile is an important factor
in nearly every phase of family life
from routine homemaking to the an-
nual vacation.
For the State's widely diversified

economy, motor transportation often
provides the only practical link be-
tween fields, factories and markets.
As a result, California has more cars

and trucks than any other state, about
7,650,000. This is more than one motor
vehicle for every two of the State's
15,000,000 citizens.
In a society where motor transpor-

tation plays such an important role in
everyday living, good highways are
essential.

California citizens have long recog-
nized this fact and through the years
have given strong support to a broad
and continuing program of state high-
way development.
On the basis of several comprehen-

sive traffic and financing studies, the
State Legislature has implemented
pay-as-you-go highway development
through realistic user taxes. At the
same time it has delegated to the Cali-
fornia Highway Commission the au-
thority and responsibility to determine
highway routings and to allocate con-
struction funds, subject to certain
geographical controls.
These legislative policies have in-

sured continuity in long-range plan-
ning and fostered the steady and or-
derlyprogress which has characterized
California's highway improvement
program.

The report which apyears
o~z Pages 45 through 60 bc~s-
ically covers the 1957-58 Fis-
cal Year, but has been revised
to include important develop-
~nents extending to December
31, 19 S 8. Copies o f this re-
port nay be obtained upon
request.

Symbolizing California's spectacular progress in highway development is the parallel Carquinez Bridge

on US Highway 40 at Crocketf (right) and its extensive freeway approaches which were opened in

November, 1958. Construction began on the $46,000,000 toll project in late 7955.

The result has been a network of
state highways widely recognized to
be the best in the Nation.
The significant progress in recent

years toward meeting the State's still
mounting highway needs is continuing
at a rapid pace with new improve-
ments completed nearly every day.

The Division of Highways, a unit
of the State Department of Public
Works, is in charge of the planning,
right-of-way acquisition, construc-
tion, operation and maintenance on
state highways. The division's activi-
ties cover the entire range of highway
work from large-scale freeway and
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bridge construction to small but essen-
tial maintenance chores.

State highway development and
operation for the fiscal year ending
June 30, 1958, are reported in the
Twelfth Annual Report to the Gov-
ernor by the director of public works.
This report contains sections on each
phase of the highway program. It also
includes detailed financial tabulations,
contract statistics and other data.
(Some of this information, together
with other more recent data, is in-
cluded here.)
Three significant developments,

touching upon the major areas of
planning, financing and construction,
highlighted the past year:

1. A plan for a statewide freeway
and expressway system was completed

and presented to the Legislature's
Joint Interim Committee on Highway
Problems. The committee has now
completed a series of public hearings
on this "California Freeway System"
in preparation for legislative recom-
mendations.

2. Congress acted to provide for the
apportionment of federal interstate
highway funds on the basis of the
relative needs of the various states in-
stead of the old area-population-post
road mileage formula. This resulted in
a substantial increase in the apportion-
ment to California.

3. Many important construction
projects were completed or under
construction to close freeway gaps on
heavily traveled intercity and through
routes and to provide new links in the

the most heavily traveled section of freeway in the State is this portion of the Hollywood Freeway near
the Los Angeles Civic E'enter. Tragic conditions on this route and other central Los Angeles freeways will
be improved by a series of current and budgeted projects on fhe Golden State and Santa Monica Free-
ways, which will provide aclose-in bypass east of the downtown area. (Note absence of congestion on

adjacent Temple Street, a major city thoroughfare.)

basic freeway networks of major
metropolitan areas. Largest of these
completed projects was the parallel
Carquinez Bridge and freeway ap-
proaches.

SCR 26 Report

The master plan for the California
Freeway System is the first highway
plan of its type ever attempted on a
statewide basis without regard to city,
county or state jurisdiction.

Studies leading to the plan were
requested by the 1957 Legislature in
Senate Concurrent Resolution No. 26.
The resolution called upon the De-

partment of Public Works to under-
take astudy which would provide the
basis for an overall plan of freeways
and expressways. It .specified that po-
tential routes were not to be limited
solely to state highways, but should
also include city streets and county
roads.
The 18 months of intensive work

that went into the plan involved the
most comprehensive analysis of motor
vehicle traffic, population, and eco-
nomic conditions ever undertaken in
California for highway planning pur-
poses.
In preparing the plan, the Division

of Highways worked closely with a
Legislature-appointed committee of
city and county officials which acted
in a technical advisory capacity. The
Automotive Safety Foundation of
Washington, D. C., and the Institute
of Transportation and Traffic Engi-
neering of the University of Califor-
nia also assisted.
County and city engineering staffs

extended full co-operation. Ina num-
ber of instances the division joined
with counties and their incorporated
cities in hiring engineering consultants
to formulate regional highway master
plans for use in connection with the
statewide study.
A total of 23 separate meetings were

held, involving 730 county representa-
tives and officials from 280 cities.
The plan, as presented to the Leg-

islature in September, 1958, in the
SCR 26 report, proposes a 12,241-
miles network of freeways, express-
ways and other controlled-access
highways which in 1980 would serve
every city of 5,000 or more in popula-
tion and which would carry from half
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FREEWAY SYSTEM

The California Freeway System,
as proposed in the SCR 26 report,
would provide a 12,241-mile net-
work of freeways, expressways and
other controlled access highways
which in 1980 would carry from
half to three-fourths of all motor
vehicle travel in the State. The plan
was presented to the Legislature's
Joint Interim Committee on High-
way Problems in September, 1958.

BAKERSFIELD

to three-fourths of all motor vehicle ~ ~ s
travel. ~ - - - --- -- - - ----

~~~ ~'This system could be built over
~~-

~'
the next 20 years, at an estimated ~
cost of 10.5 billion dollars, without

i,
--- - — -

changes in the present highway reve- v ~
-' ~

- -- - - - -
nue structure as it applies to federal, `~ ~=5~~ LOS ANGELES 6~
state and local financing. - °
The proposed network would con- ~ -

~,
_ _ __ _______.- - — --- --

sist of 10,722 miles which are already `? a 1
a part of the 14,000-mile State High-

~Iway System, including 2,200 miles of t
national interstate routes. The re- ~ ___--- ' 0~

SAN DIEGO ---~~
maining 1,519 miles would be streets

___y

and roads currently under city or
county jurisdiction or not yet con- to motor vehicle registration of 17,- California is an estimated 65 billion
strutted. (See accompanying map.) 000,000 with yearly travel by cars and vehicle-miles.)

The plan is geared to an estimated trucks of some 200 billion vehicle- Commenting on the need for such.
population in 1980 of 31,000,000, and miles. (The current annual travel in a fieeway plan, State Senator Ran-
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dolph Collier, Chairman of the Joint
Interim Committee on Highway
Problems, has said that "a comprehen-
sive freeway system for California is
the next logical development in the
effort to secure for the entire State
an efficient transportation system to
accommodate the economic expan-
sion that is bound to occur in the
years ahead."

Interstate Needs Formula

The 1958 Federal Highway Act,
which was passed by Congress last
year, put into effect the original pro-
vision of the 1956 Highway Act
which called for the apportionment
of federal interstate highway funds
to the various states on the. basis of
their relative needs.

Approximately 10 percent of the
motor vehicles in the United States
are in California, and it has been
found, in studies approved by the
U. S. Bureau of Public. Roads, that
about 10 percent of the Nation's total
interstate highway needs are also
found in this State.

Thus, the apportionment of inter-
state funds according to need means
that California, which previously re-
ceived only about 6 percent of the
national interstate apportionment,
gets approximately 10 percent of the
national total for 1959-60 and 1960-61.
As a result of the change, the

State's 1959-60 interstate apportion-
ment is approximately $137,000,000
more than the original 1958-59 appor-
tionment, which was made under the
old distribution formula.

Although the needs formula was
activated for only two fiscal years
(1959-60 and 1960-61), Congress is
expected to consider applying this ap-
portionment basis to future years in
accordance with the intent expressed
in the 1956 Federal Highway Act.

Construction Progress

From a construction point of view,
the past year saw tremendous and
gratifying progress on many major
highway routes as California extended
its national leadership in mileage of
toll-free multilane divided highways.

When work is finished on several current and budgeted projects, this recently completed portion of the
Ventura Freeway in the San Fernando Valley will be part of 90 mites of continuous full freeway on US
Highway 101 from Calabasas, through Los Angeles, to the San Diego County line south of San Clemente.

By the end of 1958, California had
1,97 3 miles of this type of highway
in operation and another 359 miles
under construction as compared to
1,810 miles in operation and 358 un-
der construction a year earlier.
The construction emphasis in re-

cent years has been on freeways be-
cause of their time-tested ability to
handle more traffic with greater safety
than any other type of highway. This
is possible through the control of ac-
cess, the elimination of cross traffic
and left turns at grade, and the sepa-
ration of opposing traffic. Unlike con-
ventional highways, freeways retain
their capacity characteristics undi-
minished through time by adjacent
development.
A total of 626 miles of full freeway

was in operation at the end of the
year, and another 218 miles were un-
der construction.
In addition, most of the State's 864

miles of expressways, which have
some intersections at grade, are de-
signed for future conversion to free-
way status. A number of controlled-
access two-lane highways have been
built in recent years, and most of
these are also designed for ultimate
conversion to full freeway or express-
way.
In 1958 the highway construction

program resulted in freeway improve-
ments which enhance previously com-
pleted projects and add to the driving
pleasure, comfort and safety of mo-
torists throughout the State.
In the Los Angeles area, which gen-

erates 43 percent of the State's motor
vehicle travel, the basic routes of the
metropolitan region freeway network
are virtually completed, and the em-
phasis of the construction program is
being shifted to freeways which will
skirt the central area and provide con-
siderable traffic relief.
During the past year a total of 2 2

miles of freeway was completed and
opened to Los Angeles traffic. An-
other 24 miles were under construc-
tion at the end of the year.

Projects under way or budgeted
on the Ventura Freeway in the San
Fernando Valley and on the San
Diego Freeway in Orange County
will complete U. S. Highway 101 as
full freeway for some 90 miles from
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At the end of 1958 work was nearly completed on this section of the double-deck Embarcadero Freeway
in San Francisco. In the background is a portion of the San Francisco-Oakland Bay Bridge.

Calabasas to San Clemente. This in-
cludes the completed portions of the
Hollywood and Santa Ana Freeways
through and south of Los Angeles.
The San Bernardino Freeway is

completed to freeway standards be-
tween Los Angeles and east of On-
tario, adistance of about 38 miles,
and work is now in progress on the
conversion from expressway to free-
way .for an additional 14 miles to
Colton.
In the past year construction on the

Long Beach Freeway closed the final
freeway gaps in a 17-mile stretch be-
tween the Santa Ana Freeway and
Long Beach.
The Harbor Freeway was extended

as far south as 124th Street near
Compton, and at year's end construc-
tion of an additional five miles to
190th Street was under way. Freeway
projects were also completed or un-
der construction on the Riverside
Freeway.
The 1959-60 State Highway Budget

provides funds for a spectacular series
of freeway projects on the Golden
State and Santa Monica Freeways
which, with projects under construc-
tion in 1958, will complete aclose-in
bypass of downtown Los Angeles.

Two important freeway projects completed in the past year were the Los Alamos 9ypass on US Highway 101 (left) in Santa Barbara County and the new free-
way section on 11S Highway 99 through Madera.
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At the end of 1958, the major cir-
cumferential route, the San Diego
Freeway, was being extended south-
ward from the completed section in
West Los Angeles. The 1959-60
budget contains large allocations for
additional San Diego Freeway proj-
ects.

In San Diego County, work contin-
ued on the conversion from express-
way to freeway on U. S. Highway 80
between US Highway 101 in San.
Diego and El Cajon. Projects included
in the 1959-60 budget will complete
the conversion and provide 17 miles of
continuous full freeway. Funds are
also budgeted for the first unit of the
north-south freeway on US 101
through San Diego.

New stretches of freeway were
opened to traffic in Riverside and in
San Bernardino; and in December
traffic on US Highway 91-66 began
using 29 miles of freeway between
Victorville and Barstow, the longest
section of freeway ever constructed
in California under one contract.

The rapid development of US
Highway 101 to freeway and express-
way standards continued with new
projects completed or under way in
each of the coastal counties between

This new stretch of freeway west of Auburn was one of four freeway sections completed during 1958 on
US Highway 40 east of Sacramento. Completion of other current and budgeted projects on this route will
leave only one I1-mile gap in continuous freeway and expressway between the state capital and Nevada.

(Note old highway winding through Auburn Ravine at right.)

Los Angeles and the San Francisco
Bay region, as well as in Marin, So-
noma, Mendocino and Humboldt
Counties to the north.
In the San Francisco Bay area US

101 Bypass (Bayshore Freeway) was

euooereo • • • . ~ •

/REEW~Y ROUTE ADOPTED_.... ~ • . .

completed as freeway for 35 miles be-
tween the San Francisco-Oakland Bay
Bridge and Palo Alto. The final gaps
in 46 miles of continuous full freeway
on State Sign Route 17 (Nimitz Free-
way) between Oakland and San Jose
were also closed.

In San Francisco work was nearly
completed on another section of the
elevated Embarcadero Freeway and
construction was continuing on the
Central Freeway and on the first unit
of the long-planned Southern Free-
way.

North of San Francisco the last gap
in continuous freeway on US 101
south of San Rafael was eliminated,

FREEWAY MAPS

The maps on these pages show
the expanding freeway and. ex-
pressway networks in the San Fran-
cisco, Los Angeles, San Bernardino-
Riverside and San Diego areas as
well as the status of two important
routes, US Highway" 99 between
Los Angeles and Sacramento, and
US Highway 40 from the San Fran-
cisco Bay area to the Nevada state
line.
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making this route nearly all freeway
or expressway for some 50 miles to
Santa Rosa.
A significant event in the freeway

development on US Highway 40 was
the November 25th opening of the
parallel Carquinez Bridge and freeway
approaches in Solano and Contra
Costa Counties which eliminated a
long-standing traffic bottleneck on this
important interstate route.
Between San Francisco and Sacra-

mento US 40 is now continuous multi-
lane divided highway, except for three
short four-lane undivided sections, one
of which is presently being converted
to freeway.

East of Sacramento work was com-
pleted on four new sections of free-
way on US 40, and five other freeway
projects were under construction.
Three additional US 40 freeway jobs
are in the 1959-60 State Highway
Budget, including the relocation of
this route as a freeway over the 7,135-
foot Donner Pass.
When these projects are completed,

there will be only one 11-mile gap in

SOURCES
OF REVENUE

continuous freeway and expressway
on US 40 between Sacramento and
the state line.

On US Highway 99, the heavily
traveled north-south valley route, new
freeway sections were opened in Ma-
dera, in the vicinity of Chowchilla
and north of Lodi; and construction
started on freeway projects on the
Grapevine Grade in Kern County and
on a section north of Fresno. This
latter project will eliminate one of the
few remaining gaps in continuous
multilane divided highway between
Los Angeles and Sacramento.

On the north state portion of US
99 projects were completed, under
construction or budgeted at year's end
to provide 30 miles of continuous
freeway and expressway in the Sacra-
mento River Canyon from north of
Shasta Lake to north of Dunsmuir.

The freeway projects referred to in
the preceding paragraphs are only a
few of the hundreds of improvements
on all types of state highways which
have recently been completed or

which are now budgeted or under
construction.
Not covered are extensive devel-

opments on less-traveled highways
which are nevertheless important ar-
teries in rural and scenic areas. Work
on these routes during the past year
resulted in many miles of new high-
way, completed reconstruction, rea-
lignment and other improvements.

Highway Financing

A total of $356,000,000 was allo-
cated for construction and rights-of-
way on state highways in the 1957-58
Fiscal Year. The total for the current
(1958-59) fiscal year is $381,000,000,
and the 1959-60 State Highway
Budget, as adopted in October, 1958,
provides $491,000,000 for construction
and rights-of-way. The effect of in-
creased federal aid, chiefly due to the
introduction of the needs formula, is
evident from these budget totals.
The backbone of California's high-

way financing structure is the state
gasoline tax of 6 cents a gallon. Four
cents is applied to state highways,
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1 % cents goes for county roads, and
%$ cent for city streets.

In addition to the gasoline tax, other
sources of highway revenue in Cali-
fornia are use (diesel) fuel taxes,
transportation taxes, and motor ve-
hicle, registration and weight fees.
(Revenue sources and distribution for
road purposes are indicated in the ac-
companying charts.)

According to the .statutes, 55 per-
cent of the state highway construc-
tion and right-of-way funds must be
allocated to the 13 southern counties

~, each year, with the remaining 45 per-
cent going to the northern 45-count
group. Each county is guaranteed a
minimum share of the construction

I~ funds in a specified period of years.
Federal highway funds must be ap-
plied to routes included in the various
federal aid systems of secondary, pri-
mary, urban or interstate highways.
In preparing the annual state high-

way budget, the commission each year
must review hundreds of high-priority
projects and attempt to choose those
which will meet the most acute local
and regional needs, comply with fed-
eral requirements, and at the same
time fit logcially into the long-range
program of highway development on
a statewide basis.
Thorough and conscientious study

of all available data, including com-
prehensive statistics and information
on trafFic volumes, accidents, popula-
tion changes, road conditions and
other factors, is required.

The job of the commission is a diffi-
cult and exacting one with never
enough money in a given year to do
all the work that should be done.

Two provisions of California law
are particularly helpful in expediting
the financing and construction of
highway projects.
One permits the award of construc-

tion contracts for highway projects as
~` early as January 1st, six months before

the start of the fiscal year in which
the project is budgeted. Last year 159
contracts were awarded before the
start of the 1958-59 Fiscal Year,
thereby allo~~ing a longer construc-
tion season and advancing the comple-
tion date on many projects.

Fufl public discussion of proposed freeway rouses is a long standing policy of the Division of Highways

and the California Highway Commission. Here a division engineer explains possible westside freeway

routes at a public meeting in Los Banos early in 1958. The rouse was adopted by the Commission later
in the year.

The other (split financing) makes it
possible to finance certain large and
complex projects in more than one
state budget.

Under the "split financing" provi-
sion, contracts are awarded for an
entire project, but the budget covers
only the estimated expenditure during
the pertinent fiscal year. Thus, more
jobs can be budgeted since large
amounts are not needlessly tied up in
extensive projects.

Planning

The Division of Highways prepares
plans and estimates on highway proj-
ects well in advance of the time when
construction is actually expected to
start.

This long-range planning program
has in recent years enabled the High-
way Commission to put to immediate
use all money made available for state
highway purposes.. This program paid
off dramatically again last year.

When additional funds were appor-
tioned to California on short notice
under the 1958 Federal Highway Act

(the antirecession program), no time
was lost in putting these funds to
work in the form of going construc-
tion.

Plans and specifications were ready,
the right-of-way had been acquired,
and the division was able to advertise
for bids on the newly financed proj-
ects shortly after the additional money
vas apportioned.
Under the antirecession program, 23

state highway projects with a total
estimated construction cost of $29,-
700,000 were placed under contract
well ahead of the December 1, 1958,
deadline specified in the federal act.
(Additional projects were undertaken
on county roads, as described later in
this report.)

Such rapid utilization of funds has
resulted in huge savings to Califor-
nians due to early completion of proj-
ects, because it means savings in fuel
and upkeep to motorists who enjoy
earlier use of improved highways, and
most important, it has resulted in ear-
lier elimination of outmoded highway
sections which often have had high
accident rates.

January-February, 1959 53



Constani improvements are being made in the design and placement of directional signs on freeways fo make it easier for motorists fo find their destinations.
At left is an overhead illuminated sign bridge typical of those now used extensively on freeways. Af right is a sign showing distances to the next three +urnoffs

Standard plans and specifications for freeway sign structures have been developed and are included in major freeway construction contracts.

Freeway Route Discussions

Advance highway planning depends
upon early determination of freeway
routes by the Highway Commission.
In most instances routings are adopted
several years before construction funds
are available.

The commission establishes freeway
routes only after painstaking consider-
ation of all available data, including
review of extensive studies by the Di-
vision of Highways and information
developed at a series of public meet-
ings.

Complete public discussion of free-
way routings has for many years been
a firm policy of the Legislature, the
Highway Commission and the division.

Last year this policy was re-empha-
sized with respect to consultations
with local planning bodies and govern-
mental agencies at the time the divi-
sion first begins specific route studies.

Later, when sufficient engineering
and economic data have been devel-
oped concerning possible alternate
routes, the division conducts public
meetings, map displays and hearings.
A booklet entitled "Freeway Facts,"
distributed at these meetings, explains
the route selection procedure. (Copies
available on request.)

During the 1957-58 Fiscal Year, 49
formal public meetings regarding free-
way routings were held by the Divi-

Sion of Highways. In addition there
were several hundred preliminary in-
formational meetings and map displays.

Also, the Highway Commission it-
self may hold ofricial public hearings
on proposed freeways in the areas
where new routes are being consid-
ered. These hearings are scheduled
either at the request of local authorities
or on the commission's own initiative.
Four such public hearings were held
during the fiscal year ending June 30,
1958, one at the request of local agen-
cies, and the other three on initiative
of the commission. Eight more were
held in the latter part of 1958, three
of them on successive days in different
areas.

Freeway routes covering 486 miles
were adopted during the past year,
bringing to 4,691 the total mileage of
declared freeways on the State High-
way System at the end of 1958.

Improved Methods

New or improved methods and
equipment have enabled the Division
of Highways to meet the demands of
the accelerated program of highway
construction.

The increased use of electronic
computers, aerial photography, and
new surveying and map checking de-
vices, plus other administrative and
technical improvements, have in recent
years saved thousands of engineering
man hours which would have been
required under former methods.

During the 1957-58 Fiscal Year
alone, the use of electronic computers
in calculating traverses in surveying
increased about 50 percent. Earthwork
quantity caculations by electronic
means increased 40 percent to almost
3,504 miles. Electronic computers are
also used in tabulating traffic data and
statistics and in making structural cal-
culations for bridge design.

FATALITY RATE PER 100 MILLION VEHICILE MILES (1953-1957 AVERAGES)
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Aerial photography or "photogram-
metry" methods are now used in the
design of nearly all projects which in-
volve changes in alignment and grade.
As a result, much of the time-consum-
ing field surveying work of the past is
no longer necessary.
Two other devices, the stereoplot-

ter and the geodetic distance meter,.
have aided California highway de-
signers in handling bigger workloads
without proportionate staff increases.
Through the use of the stereoplot-

ter, it is possible to make complete
evaluations of design maps as soon
as they are prepared. About 40 per-
cent of all design mapping was
checked for accuracy by stereoplot-
ter during the 1957-58 Fiscal Year.
Former field check methods were
more expensive and less dependable.

The geodetic distance meter is an
electronic instrument used in survey-
ing to measure long distances for the
purpose of establishing reference
points for aerial mapping, construc-
tion staking and right-of-way sur-
veys.

Traffic and Accidents

The fact that freeways save life and
limb and effectively carry tremendous
traffic volumes is once again demon-
strated by recent traffic and accident
figures.

In the five-year period from 1953
through 1957 the fatality rate on con-
ventional California highways was
9.10 for every 100 million miles of
travel. In the same period the fatality

rate on full freeways was 2.93 for
every 100 million vehicle-miles.
Thus, the life of a motorist on a

modern freeway in the midst of dense
and fast-moving trafric continued to
be more than three times as safe per
mile of vehicle travel as on conven-
tional highways with lower traffic
volumes.
The overall accident rate totals for

the five years also show the safety
built into modern freeways. During
the five-year period there were 1.25
accidents in every million vehicle
miles on freeways as compared to
nearly twice as many, 2.47, on con-
ventional routes. (See accompanying
chart. )
An indication of the progress

which highway engineers, safety
groups and enforcement agencies
have made is provided by the fact
that the fatality rate on state high-
ways has been reduced from a high
of 17.2 deaths per 100 million vehicle-
miles in 1945 to 8.64 fatalities per 100
million vehicle-miles in 1957.
As in previous years, freeways in

the central Los Angeles area handled
amazing daily traffic volumes again in
1958. Average daily trafFic on down-
town sections of the Hollywood and
Harbor Freeways was 192,000 on each
route. The four-level interchange, the
world's busiest intersection, carried
an average daily volume of 321,000
vehicles.
Another striking example of the

safety benefits inherent in freeways
was provided last year in a before-

and-after study of accidents on a 10-
mile section of U. S. Highway 40-99E
northeast of Sacramento.

The study covered accidents dur-
ing a 44-month period-22 months be-
fore the freeway was in operation,
and 22 months after it was opened
to traffic.

In the 22 months following com-
pletion of the freeway the accident
rate decreased 86 percent, even
though traffic volumes went up. The
number of accidents also decreased on
the superseded highway route due to
reduced congestion.

Directional Signs

Many advances have been made in
the last few years in the design and
placement of directional signs on Cali-
fornia's freeways. These improve-
ments provide for safer, more efficient
freeway operation and make it easier
for motorists to get to their destina-
tions.
In addition to more and bigger

signs on the recently completed free-
ways, several new features are being
included in the sign systems. Among
these are the following:

• Greater use of overhead illu-
minated signs which are more
readily seen by motorists in
heavy traffic.

t More advance notice of off-
ramps to permit ample time for
necessary lane changes. On some
sections signs which give the
distance in miles to each of the

Freeway landscaping adds greatly to roadside beauty and also serves
functional purposes such as reducing headlight glare and traffic noise.
Trees, shrubs and ground cover provide an attractive setting for the
section of US 40-99E near Sacramento in the photo at left. The same

setiion, as it appeared in 1949, is shown below.
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This huge landslide along the Pacific Palisades closed US Highway 101 Alternate near Santa Monica
and took the life of a Division of Highways maintenance superintendent. Atemporary detour was con-
structed to reopen the highway, and at the end of the year work was being pushed on rerouting the

highway around the slide.

next three turnoffs are being
used.

• Down-arrows which give a
positive advance indication of
the proper lane or ramp which
the motorist should use for a
specific destination.

• Route numbers on directional
signs to reassure motorists that
they are on the right road and
to give advance notice of im-
pending highway junctions.

• Improved sign illumination to
assist drivers at night.

•Walkways on overhead sign
structures to permit servicing
without disruption of traffic.
This makes, possible more fre-
quent cleaning and aids in the
replacement of burned out light
fixtures, thus insuring a higher
standard of legibility.

Roadside Planting

California's highways are the scene
of an increasing number of planting
and landscaping projects in accord
with a Highway Commission policy

adopted in 1957 at the request of the
Legislature.
The 1959-60 State Highway Budget

contains nearly $4,000,000 for 36
landscaping or planting projects as
compared to approximately $3,000,-
000 for 32 such projects in the cur-
rent 1958-59 budget.
In addition to these separately

budgeted projects, the division's road-
side development unit also plans the
basic erosion control plantings or the
planting preparation work included
in a large number of construcrion
contracts.

It is usually cheaper to include in
the construction contract certain
types of erosion control and such
planting preparations as the spreading
of topsoil and the installation of water
lines under roadways.
The Division of Highways Nurs-

ery at Davis often supplies plants,
shrubs and trees which are not avail-
able in quantity from commercial
sources for highway planting projects.

Maintenance

widespread damage to highways
and several temporary road closures

resulted from the severe storms which
struck California last v~inter and
spring.
To the division's maintenance crews,

whose job it is to keep the highways
open or to provide detours when pos-
sible in such emergencies, the storms
meant long hours of difficult work in
uncomfortable and sometimes danger-
ous circumstances.
A huge slide which occurred on the

Pacific Coast Highway near Santa f
Monica on March 31 took the life of
Maintenance Superintendent Vaughn
O. Shell of the division's Los Angeles
office. Shell was directing efforts to
clear an earlier slide.

Total damage to highways as a
result of the storms was estimated at
about $11,000,000, some- $4,000~Q00-
of which is subject to reimbursement
from federal sources. Most of the
storm-damaged highways have now
been repaired.
The maintenance of the State's high-

ways is an important and continuing
part of the work of the division. Cali-
fornia's varied climate and topography
dictate a broad maintenance program
requiring equipment and personnel
for a wide range of tasks.
In addition to such annual duties as

snow removal and repairs after winter
storms, the maintenance department
also is responsible for such things as
the care of roadside trees and land-
scaped highway sections, the posting
of warning and directional signs, ad-
justment of electronic traffic signals,
and a constant program of resurfacing,
patching, sealing, painting, spraying
and shoulder maintenance.
No small job for maintenance crews

is picking up after highway litterbugs.
In an effort to curb the expense of
roadside cleanup, which cost about
$650,00 in 1957-58, the division has
installed 1,000 litter disposal cans along
the State's highways. Signs indicating
the locations of litter cans have also
been installed. 1

T"he continuing statewide campaign
by various groups to reduce roadside
litter is believed to be producing gen-
erally beneficial results. In some loca-
tions, however, litter cans have been
used for the disposal of household gar-
bage and junk.
During the 1957-58 Fiscal Year, the

division took over the maintenance of
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146 miles of former county roads—
sections on State Sign Route 1 in So-
noma and Mendocino Counties, on
Sign Route 20 in iVlendocino County,
on Sign Route 49 in Sierra and Plumas
Counties and on Legislative Route 232
in Sacramento, Sutter and Yuba Coun-
ties.
To better co-ordinate its broad,

statewide activities and to provide up-
to-the-minute reports of road condi-
tions, the maintenance department has
developed a radio network which at
the end of 19~ 8 included 175 radio
stations, Z 3 microwave stations, and
850 mobile radio units.
During the winter, accurate road

condition reports are received by ra-
dio from the field and supplied to
newspapers, automobile clubs, radio
and television stations, and other inter-
ested agencies through division-oper-
ated teletype facilities.

Equipment

The operation and maintenance of
California's highways requires consid-
erable automotive and maintenance
equipment including various trucks,
automobiles, graders, snowplows,
power shovels, tractors, and miscel-
laneous items such as rollers, mixers,
trailers, pumps, drills and mowers.
The division's automotive and main-

tenance equipment inventory at the
end of the 1957-58 Fiscal Year
amounted to $23,500,000.
In the past five years, the number of

equipment units under the jurisdiction
of the division's equipment departmenti
has increased nearly 30 percent. At the
same time the number of employees in
this department has risen by only four,
from 616 to 620. This favorable com-
parison is due largely to effective on-
the-job training, increased operational
efficiency, and improved equipmenti
and tools.
During the 1957-58 Fiscal Year, the

division acquired 1,360 pieces of equip-
ment with a total value of some $4,-
500,000. Alarge part of this equipment
was designed, assembled or con-
structed in department shops.
Among the recently designed or de-

veloped equipment items are a rotary
snowplow mounted on a heavy-duty
four-wheel-drive motor grader and a
pushbutton highway striping ma-
chine which will eliminate the need

Personnel of the Division's Materials and Research Department moved into this new headquarters labora-
iory in May, 1958. The building provides 65,000 square feet of space and was constructed of a cost of

$1,377,000.

for a man to ride in the striping buggy
during the painting of lines on the
pavement.

Materials and Research

The highlight of the past year for
personnel of the division's materials
and research department was the move
to the new headquarters laboratory
building in Sacramento.
The new $1,37.7,000 structure was

formally dedicated by members of the
Highway Commission and other offi-
cials May 21, 1958.

Staffed by about 200 employees, the
new building provides 65,000 square
feet of modern laboratory and utility
space for various kinds of research and
testing equipment.
The new Sacramento laboratory is

headquarters for a statewide research
and testing organization which in-
cludes specialized branch laboratories
in Los Angeles, Berkeley, Santa Maria,
and Bakersfield. The department also
co-ordinates the technical work of
laboratories in each of the 11 state
highway districts.
The work of the materials and re-

search department may be divided into
two main categories—testing to make
sure the State gets its money's worth
from every highway construction dol-
lar, and research to develop better
methods and materials.
In addition to making sure the State's

high standards for materials are being

met, the department also conducts re-
search into such subjects as the dura-
bility of paints, the stability of soils,
the effectiveness of highway lighting,
the effect of temperature changes on
pavements, the skid resistance of pave-
ments, and the durability of roadways
under heavy traffic.
One unusual problem which is being

actively investigated by the materials
and research department is that of
damage to vehicles from blowing sand
nn a section of freeway in Riverside
County. Extensive data are now being
accumulated in an attempt to find a
permanent solution to this problem.
As part of the division's continuing

studies of the effect on freeway safety
of dividing strip barriers, the Mate-
rials and Research Department last
year began conducting full-scale im-
pact tests on various guard rails using
remote control automobiles and special
cameras and other technical equip-
ment to record results.

Bridges

A significant addition was made
November 25, 1958, to the list of great
bridges in the San Francisco Bay area
when the parallel Carquinez Bridge
at Crockett was opened to traffic.

The bridge and its impressive free-
way approaches in Contra Costa and
Solano Counties had been under con-
struction since December, 1955, with
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financing provided by $46,000,000 in
Toll Bridge Authority revenue bonds.
The huge Carquinez project was

one of the most spectacular of the
recent bridge and highway construc-
tion jobs in California.

It included not only the new bridge,
but also extensive viaduct, interchange
facilities and 2.9 miles of freeway in
Contra Costa County; 1.2 miles of
freeway in Solano County; widening
and new south connections on the old
bridge (now under construction); and
other related work. Twelve separate
construction contracts were involved.
when the current. work on the old

bridge is completed this summer, the
new bridge will carry northbound
traffic and the old structure will han-
dle southbound vehicles.
The freeway approach south of the

bridges extends through a manmade
canyon believed to be the largest cut
in the history of roadbuilding. More

than aquarter-mile wide at the top
and as much as 350 feet deep, this "big
cut" required the removal of nearly
9,000,000 cubic yards of earth.

Construction is scheduled to start
this year on another major crossing of
the Carquinez Strait, the long-planned
bridge which will replace the presenti
division-operated ferry service be-
tween Benicia and Martinez. This
project will also be financed by Toll
Bridge Authority revenue bonds.
The Division of Highways Bridge

Department, with its own facilities for
design, construction, operation and
maintenance, is responsible for all
structures on state highways.
These include elevated freeways,

traffic interchanges, overcrossings and
undercrossings, highway-railroad sep-
arations, and bridges over rivers,
streams and other bodies of water.
The bridge department also super-

vises the operation and maintenance

Motorists on the new US Highway 40 freeway approaches to the Carquinez Bridges in Confra Cosfa
County travel through a manmade canyon believed fo be the largest cut in the history of road building.

The "Big CuY' is a quarter-mile wide at the top and up to 350 feet deep.

of the state-owned toll bridges—the
San Francisco—Oakland Bay Bridge,
Richmond—San Rafael Bridge, the San
Mateo—Hayward Bridge, the Dumbar-
ton Bridge, and the Carquinez Bridges.

Largest of the toll bridges is the San
Francisco—Oakland Bay Bridge, which
carried a total of 35,253,643 vehicles
during the 1957-58 Fiscal Year, a gain
of 4.5 percent over the previous year.
New laws pertaining to the financ-

ing of railroad grade separation struc-
tures on county roads and city streets,
which were passed by the 1957 Legis-
lature, went into effect during the past
year.
These statutes provide that begin-

ning with the 1958-59 Fiscal Year,
$5,000,000 is to be set aside each year
in the State Highway budget to help
finance local railroad grade separation
projects included on a priority list
established annually by the State Pub-
lic Utilities Commission.
The cost of such projects, after de-

duction of any contribution by the
railroad involved, is shared equally by
the local agency and the State.
At the end of the year, the High-

way Commission had made allocations
from this special fund to help pay the
cost of nine local railroad grade sepa-
ration projects on the 1958 P. U. C.
priority list.

Right-of-Way

A total of 7,955 right-of-way trans-
actions were concluded in the 1957-58
Fiscal Year. Of these, 95.6 percent
were negotiated settlements with
property owners. Only 4.4 percent of
the cases were court proceedings in
eminent domain.
The total amount spent for rights

of way, including administration, was
$121,235,749.
One big reason for the success in

concluding amicable right-of-way ne-
gotiations is the division's policy of
paying fair market value for required
property. In dealings with right-of-
way personnel, owners can expect to
receive the same amount for their
holdings as they would from any other
buyer under normal market condi-
tions.
The methods and policies of the

Right-of-Way Department are out-
lined and explained in the booklet
"More Than 14 Million People Want
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My Property," which is mailed to af-
fected property owners before their
property is appraised. (Copies avail-
able on request.)

Acquisition of rights of way in Cali-
fornia is expedited in some cases by a
special fund which has been author-
ized by the Legislature.

This $30,000.,000 revolving fund has
been set up for the advance purchase
of rights of way on which costly im-
provements are slated. Expenditures
from the fund are repaid from regular
highway funds when the construction
period is reached for each project.

The effect of this procedure is to
provide funds to purchase property
before improvements are made, even
though actual highway construction
may be some years in the future.

It is estimated that a $170,000,000
saving in right-of-way acquisition
costs has been made in the six vears
since the fund was established. .

F. A. S. Roads

Out of the 69,000 miles of county
roads in California, a total of 6,844
miles and included in the Federal-aid
Secondary System. For the most part
these roads are next in importance to
state highways in terms of traffic vol-
ume and economic service. They are
often referred to as "feeder roads" or
"farm-to-market roads."

Projects on federal aid secondary
routes are planned and in most in-
stances constructed under the direct
supervision of the county involved.
The Division of Highways, under fed-
eral regulations, has the responsibility
for reviewing and approving these
county projects. The division also as-
sists in other phases when requested
to do so by the counties.
Working in close co-operation with

the division, California's counties com-
piled a commendable record in the
planning and construction of FAS
county roads during the past year.
This was particularly true in con-

nection with the use of "crash pro-
gram" funds made available under the
antirecession provisions of the 1958
Federal Highway Act.

Additional funds were apportioned
to California under the 1958 federal
act in April with the requirement that
projects financed with the added

California highway construction is performed under contracts awarded on the basis of competitive bidding.
The longest freeway ever built in California under one contract was opened in December, 1958. A por-
tion of this 29-mile stretch of freeway on US Highway 91-66 between Vicforville and Barstow is shown

above during construction.

money had to be under contract be-
fore December 1st.
With only a few months in which

to take care of the countless details of
planning, financing and administra-
tion, the participating counties and
the division succeeded in obligating all
the additional federal funds and state
matching money by the specified
deadline.
Under this program, 69 county road

projects with an estimated cost of
$6,666,017 were placed under contract
before December 1st. These projects
were financed by $4,405,040 in FAS
funds, $1,093,299 in state matching
money, and $1,167,678 in county
funds.
There were other important accom-

plishments which also indicate the
progress made by the counties in de-

veloping strengthened engineering or-
ganizations.
For the first time in more than 10

years of operation under the FAS pro-
gram, surveys and plans for all FAS
county road contracts awarded during
a fiscal year were handled exclusively
by the counties. Some state assistance
had been required in previous years.
In addition, the counties supplied all

or part of the construction engineers
required on 90 percent of the FAS
county road jobs.
The regular 1958-59 federal appor-

tionment to the counties for use in
improving roads on the FAS System
amounted to $9,615,571. State high-
way funds made available to the
counties for use in matching this regu-
lar allocation totaled $5,965,903. These
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totals do not include the special crash
program funds.

The largest source of revenue for
all county road purposes is the one
and three-eighths cent share of the
State's six-cent-a-gallon gasoline tax.
These funds are distributed directly to
the counties by the State Controller,
and are administered by local boards
of supervisors.

Apportionments are made accord-
ing to law on the basis of proportion-
ate motor vehicle registration and
mileages of county maintained roads.
For 1957-58 the counties received as
their share of the gas tax, along with
a portion of the vehicle registration
fees, a total of $75,656,519.

City Streets

The Division of Highways adminis-
ters the apportionment on a popula-
tion basis of the five-eighths-cent
gasoline tax revenue which goes to
incorporated cities and reviews and
approves city street improvements fi-
nanced with these funds.

In addition, the division apportions
state highway funds set aside for city
street engineering and administration
purposes. According to law, this ap-
portionment ranges from $1,000 a year
for cities with population of less than
5,000 to $20,000 for cities of more
than 500,000 population.

During the 1957-SS Fiscal Year, a
total of $30,427,652 was apportioned
to cities in gas tax money and engi-
neering funds. This is an increase of
more than $1,000,000 over the $29,-
219,480 paid in the previous year. City
street projects approved by the divi-
sion during the fiscal year numbered
543.

Rising Costs

A constant problem in planning and
financing highway improvements is
the upward trend of construction
costs. Even though more efficient
methods and better construction ma-
chinery are now in use, these gains
have not entirely offset the rising cost
of labor and materials.

At the end of 1958, average con-
struction costs were approximately
140 percent higher than in 1940, even
though the cost index maintained by
the division showed that construction

cost averages have declined from an
earlier high.

The average cost per parcel in right-
of-way transactions is also climbing.
In 1945 this average was $2,370. The
1957 average was $14,12 S while in
1958 the figure had risen to $15,014.

Construction Contracts

California highway construction is
performed under contracts awarded
on the basis of competitive bidding.
This insures that the public receives
the greatest value for its highway
dollar.

Contractors who desire to bid on
state highway projects estimated to
cost more than $15,000 are required
to be prequalified by the division.
Each contractor's financial capabilities,
experience and resources are studied in

determining the type and size jobs he
is qualified to undertake.
At the end of the 1957-58 Fiscal

Year, there were 1,018 contractors,
with varying prequalification ratings,
eligible for bidding on state highway
projects, compared with 992 at the
end of the previous year. Total bid-
ding capacity of these contractors was
$1,920,000,000, an increase of $141,-
000,000 over the year before.

Construction projects are advertised
for bids by the Division of Highways
after the Director of Public Works,
on the division's recommendation, has
approved plans, specifications and esti-
mates. Contracts are awarded by the
Director of Public Works, also on rec-
ommendation from the division.
Of the 438 contracts awarded dur-

ing the 1957-58 Fiscal Year, more than
82 percent were for projects costing
less than $250,000. Thus, contractors
with limited resources were capable
of bidding on the great majority of
state highway jobs.
About 10 percent of the contracts

were in the $20,000 to $1,000,000
class, and approximately S percent
went above the $1,000,000 mark.

California Highway Commission

As noted earlier, responsibility for
highway rouCe adoptions rests not
with the Division of Highways, but
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Longest Freevyay Contract Completed

A crowd representing more than 20 Soufhern California communities celebrated the opening of the

new freeway between Vicforville and Barstow. the freeway eliminates the old fwo-lane highway and

shortens the distance between the two cities by nearly five miles. Constructed of a cost of $5,750,000,
it was the longest stretch of freeway ever builP in fhe State under a single contract. Among those taking

part in the opening ceremony were (left to right) Everett Poncho, Indian runner; Bernard W. Keller,
President of the Barstow Chamber of Commerce; George W. Opkes, Mayor of Barstow; Magda Lawson,

county supervisor from Needles; T. F. Bagshaw, then State Director of Public Works; Edward A. Rodeman,
President of the Victorville Chamber of Commerce; Clyde V. Kane, District Engineer of the State Division
of Highways; Irene Pearson, Construction Queen; Zelpha Wallace, Miss Vicforville; and lames A. Guthrie,

State Highway Commissioner from San Bernardino.

NEW OFFICIALS
Continued from page 13 .. .

For six years before that, he was with
the U. S. Bureau of the Budget, most
of the time as principal examiner for
all military personnel budgets.
During World War II, Wright

served as a Navy officer in subchasers
on convoy escort duty in North Afri-
can waters. He is now a Commander
in the Naval Reserve.

Wright's earlier career was in per-
sonnel work with the New York
State and Federal Governments. He
graduated from Syracuse University
in 1937 and did two years graduate
work in public administration at
Syracuse. He was born in Auburn,
New York, in 1915. The Wrights'
children a.re: David, 17; Nancy, 15,
and Jimmy, 8.
Chambers was appointed Secretary

of the Highway Commission to suc-
ceed Ben D. Martin, who has been in
the position since -last August.

Since 1940, Chambers has held civil
service posts with various Federal
Government agencies in San Fran-

Cisco. For the seven years before
January, 1958, when he began man-
agement of Brown's Northern Cali-
fornia campaign, he was Director of
Business Service Centers for the west-
ern region of General Services Ad-
ministration.

During the 1940's, Chambers was
with the U. S. Department of Labor,
War Production Board, War Labor
Board, War Manpower Commission,
Small War Plants Corporation and
War Assets Administration.

Chambers was born in San Fran-
cisco in 1910. He studied at St.
Joseph's College in Mountain View.
He has made his home in Alameda
with his ~~ife and twin sons, 11,
Robert and Stephen.

The State Department of Public
Works awarded 41 contracts amount-
ing to $16,2 3 3,200 during December.
Fifty-five contracts amounting to $23,-
488,100 were completed. On Decem-
ber 31, the Division of Highways had
under way 324 contracts with a value
of $377,746,700.

L. B. Reynolds Retires;
Joined Sfate i n 1928

LLOYn B. REYNOLns, Assistant Office
Engineer of the California Division of
Highways, retired on November 28,
1958, after more than 30 years of state
service.

For the last 10 years Reynolds was
concerned with
engmeermg reports
and statistics for
the Division of
Highways, and had
been in charge of
that function since
April, 1956. His
work included the
preparation of the
quarterly index of LLOYD B. REYNOLDS

California highway construction costs
and related data as well as assisting in
the processing of bids and construc-
tion contracts. His duties have also
included preparation of the division's
annual report.
Reynolds was born in Ophir, Placer

County, and attended high school in
Auburn. He also attended the Uni-
versity of California. His engineering
career began in 1920, when he partici-
pated in various studies being made
of the California Highway System by
the U. S. Bureau of Public Roads and
others. Subsequently he worked for
the Nevada Highway Department in
Carson City; the Western Pacific and
Southern Pacific Railroads and the
Port of Oakland before joining the
Division of Highways in Sacramento
in April, 1928, as a draftsman.
He transferred to the Stockton dis-

trict in 1936 as assistant chief drafts-
man, and returned to the Headquar-
ters Office in Sacramento in 1945 to
work on plans, specifications and
estimates and subsequently on reports
and statistics.
Reynolds and his wife, Marjorie,

live at 3707 T Street, Sacramento. He
is a member of Union Lodge No. 58,
F. and A. M.

Half a billion cars have crossed the
San Francisco-Oakland Bay Bridge
since it was completed in 1936. This
is enough to fill asix-lane freeway
bumper to bumper from here to the
moon.
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over the joint three times to insure
tightness.

Testing was done by inspectors us-
ing a torque wrench. Only about
every third bolt was tested unless sev-
eral bolts in a joint were found below
minimum torque requirements, and
then all the bolts in that joint would
be tested.

Bolts were not checked to see if
they exceeded any maximum torque
because the nut will nearly always
strip before the bolt reaches an unsafe
tensile stress.

Both impact wrenches and torque
wrenches were occasionally checked
by the Skidmore-Wilhelm Bolt Ten-
sion Test Device which is designed for
the calibration of impact wrenches.

The high-strength steel bolts proved
to be completely satisfactory in every
respect. While the bolts cost more to
furnish than the rivets, a great deal of
erection time and cost were saved by
bolted joints.

The work in connection with this
$46,000,000 Carquinez Toll Bridge
Project was administered by the State
Division of Highways under G. T.
McCoy, State Highway Engineer, and
his engineering staff. These engineers
along with the contractors who have
provided their skills and "know-how"
can well be proud of the Carquinez
Bridge and its freeway approaches.

DISTRICT VII
Continued from page 44 .. .

the Downtown Business Men's Asso-
ciation, reproduced on page 29.
The map shows that the distance

which can be driven in 30 minutes
from downtown in offpeak traffic
hours has been extended in the past
five years at least five miles in every
direction except westerly, where tk~ere
are no freeways. The radius which
can be driven is between 10 and 15
miles in nearly all cases, and as much
as 20 miles in some cases. Extensions
of the 30-minute driving point shown
on the map, as compared with a simi-
lar study five years ago, clearly indi-
cate the role of the freeways in
providing easier access to downtown
Los Angeles and throughout the Los
Angeles metropolitan area. Driving
times indicated on the map are from

CALIFORNIA HIGHWAYS
Continued from page 60 .. .

with the California Highway Commis-
sion, which is a nontechnical, non-
salaried board of business and profes-
sional men representing the people of
the State at large.

Commissioners are appointed by the
Governor, and the appointments are
confirmed by the State Senate.
The commission is a seven-man

body with the State Director of Public
Works, as ex officio chairman, serving
at the pleasure of the Governor. The
other six members serve four-year
staggered terms.

1~.Iembers of the commission at the
end of 1958 were: Chairman, T. F.
Bagshaw, Director of Public Works
(succeeding C. M. Gilliss, who re-
signed in November); Robert L.
Bishop of Santa Rosa; John O. Bron-
son of Sacramento (succeeding H.
Stephen Chase of San Francisco, who
resigned in February); James A.
Guthrie of San Bernardino; Robert E.
McClure of Santa Monica; Fred W.
Speers of Escondido; and Chester H.
Warlow of Fresno.
In addition to budgeting highway

funds and adopting freeway and high-
way routes, the commission also ap-
proves county primary road systems
and authorizes the execution of deeds,
condemnation proceedings, and right-
of-way abandonments and relinquish-
ments.

Division of Highways

Chief of the Division of Highways
is the State Highway Engineer. He is
assisted by a headquarters staff in Sac-
ramento composed of two deputy
state highway engineers, four assistant

the core area of downtown and in-
clude time driven on downtown streets
to reach freeways or major surface
streets to outlying areas.

The Downtown Business Men's As-
sociation emphasizes the fact that dur-
ing the greater part of the day and
night, traffic moves freely and rapidly
on the freeways, as indicated by the
map. Also, that the traffic congestion
we hear so much about exists only for
a very limited time during the morn-
ing and evening peak hours.

state highway engineers, a chief right-
of-way agent and a comptroller. Each
of the assistant state highway engi-
neers is in charge of a group of spe-
cialized units.

The State is divided into 11 state
highway districts to provide for local-
ized administration of the highway
program. These districts have approxi-
mately equivalent state highway mile-
age. Adistrict engineer is in charge of
each district except in the San Fran-
cisco and I,os Angeles areas where an
assistant state highway engineer is in
command.

The district engineer is responsible
for all phases of the highway program
in his district. Information concerning
local highway matters is most readily
obtained at his office.

District offices are in these cities:

District 1
Eureka
430 West Wabash Avenue
Sam Hel~ver, District Engineer

District 11
Redding
1657 Riverside Drive
H. S. Miles, District Engineer

District III
Marysville
703 B Street
Alan S. Hart, District Engineer

District 1 V
San Francisco
150 Oak Street
B. W. Booker, Assistant State Highway

Engineer

Distract V
San Luis Obispo
50 Higuera Street
A. M. Nash, District Engineer

District VI
Fresno
1352 West Olive Avenue
W. L. Welch, District Engineer

District VII
Los Angeles
120 South Spring Street
E. T. Telford, Assistant State Highway

Engineer

nZSt~~t rx
Bishop
South Main Street
E. R. Foley, District Engineer

District X
Stockton
1976 East Charter Way
J. G: Meyer, District Engineer

nistrZ~t xr
San Diego
4075 Taylor Street
J. Dekema, District Engineer
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EDMUND G. BROWN
Governor of California

CALIFORNIA HIGHWAY COMMISSION

ROBERT B. BRADFORD Chairman and Director
of Public Works

CHESTER H. WARLOW, Vice Chairman Fresno

JAMES A. GUTHRIE San Bernardino

ROBERT E. McCLURE Santa Monica

FRED W. SPEERS Escondido

ROBERT L. BISHOP . Santa Rosa

ARTHUR T. LUDDY Sacramento
FRANK A. CHAMBERS, Secretary Alameda

EPARTMENT OF PUBLIC WORKS

B. BRADFORD Director
=. WRIGHT Deputy Director
iSHAW . Assistant Director
STANFORD Management Analyst
W41TE . Departmental Personnel Officer
WINN Departmental Information Officer

DIVISION OF HIGHWAYS

McCOY
tote Highway Engineer, Chief of Division
KREY Deputy State Highway Engineer
WAITE Deputy State Highway Engineer
ISK Assistant State Highway Engineer
VHORST Assistant State Highway Engineer
BACK Assistant State Highway Engineer
PHY . Assistant State Highway Engineer
:EM Materials and Research Engineer
BAXTER Maintenance Engineer
GSNER Engineer of Design
.B Traffic Engineer
ORRIS Construction Engineer

H B. LA F0~2GE Engineer of Federal Secondary Roads
M. H. WEST Engineer of City and Co-operative Projects
EARL E. SORENSON Equipment Engineer
H. C. McCARTY . Office Engineer
J. A. LEGARRA Planning Engineer
F M. REYNOLDS Planning Survey Engineer
L. L. FUNK Photogrammetric Engineer
SCOTT H. LATHROP Personnel and Public Information
E. J. L. PETERSON Program and Budget Engineer
A. L. ELLIOTT Bridge Engineer—Planning
I.O. 1AHLSTROM Bridge Engineer—Operations
R. R. ROWS Bridge Engineer—Special Studies
1. E. McMAHON Bridge Engineer—Southern Area
L. C. HOLLIiTER Projects Engineer—Carquinez
E. R. HIGGINS Comptroller

Right-of-Way

FRANK C. BALFOUR Chief Right-of-Way Agent
E. F. WAGNER Deputy Chief Right-of-Way Agent
RUDOLPH HESS Assistant Chief
R. S. J. PIANEZZI Assistant Chief
E. M. MacDONALD Assistant Chief

District IV

B. W. BOOKER . Assistant State Highway Engineer

nisrricr v►►
E. T. TELFORD . Assistant State Highway Engineer

District Engineers

SGM HELWER District I, Eureka
H. S. MILES District II, Redding
ALAN S. NART District III, Marysville
J. P. SINCLAIR District IV, San Francisco
L. A. WEYMOUTH District IV, San Francisco
R. A. HAYLER District IV, San Francisco
A. M. NASN District V, San Luis Obispo
W. L. WELCN District VI, Fresno
A. L. HIMELHOCH District VII, Los Angeles
LYMAN R. 6iLLIS District VII, Los Angeles
C. V. KANE . District VIII, San Bernardino
E. R. FOLEY District IX, Bishop
JOHN G. MEYER District X, Stockton
1. DEKEMA District XI, San Diego
HOWARD C. WOOD Bridge Engineer

State-owned Toll Bridges

DIVISION OF CONTRACTS AND

RIGHTS-OF-WAY

Legal

ROBERT E. REED . Chief Counsel
GEORGE C. HADLEY Assistant Chief
HOLLOWAY JONES Assistant Chief
HARRY S. FENTON Assistant Chief

DIVISION OF SAN FRANCISCO BAY
70LL CROSSINGS

NORMAN C. RAAB Chief of Division
BEN BALALA Principal Bridge Engineer

DIVISION OF ARCHITECTURE

ANSON BOYD State Architect, Chief of Division
HUBERT S. HUNTER Deputy Chief of Division
ROBERT W.FORMHALS

Administrative Assistant to State Architect
FRANK B. DURKEE, JR. Information Officer

Budget and Fiscal Service

EARL W. HAMPTON Assistant State Architect
HENRY R. CROWLE Fiscal Officer
(VACANCY) Contract Administrator
WILLIAM R. VICK Construction Budgets Arcfiitect
WADE 0. HALSiEAD Principal Estimator
STANTON WILLARD Principal Architect, Standards
WILLARD E. STRATTON

Supervisor of Professional Services
LEAVITi M. POWERS Accounting Officer
W. F. PARKS Supervisor of Office Services

Design and Planning Service

(VACANCY) Assistant State Architect
ROBERT M. LANDRUM Chief Architectural Co-ordinator
ARTHUR F. DUDMAN Principal Architect
1dMES A. GILLEM

Principal Architect and Area Supervisor, Los Angeles
CHARLES PETERSON

Principal Structural Engineer, Los Angeles
(VACANCY) Rrincipal Mechanical and Electrical Engineer
CLIFFORD L. IVERSON Chief Architectural Draftsman
GUSTAV B. VEHN Chief ipecifitation Writer

Construction Service

CHARLES M. HERD Chief Construction Engineer
CHARLES H. BOCKMAN

Assistant to Chief Construction Engineer
RICHARD i, CASEY General Construction Supervisor

AREA CONSTRUCTION SUPERVISORS

THOMAS M. CURRAN Area I, Oakland
J. WILLIAM COOK Area II, Sacramento
CLARENCE T. TROOP Area III, Los Angeles

AREA STRUCTURAL ENGINEERS

SCHOOLHOUSE SECTION

MANLEY W. SAHLBERG . Area I, San Francisco
M. A. EWING .Area II, Sacramento
ERNEST MAAG Area III, Los Angeles
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