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CONSTRUCTION STARTS RELIEVING
CONGESTION NEAR SAN RAFAEL
AND BREAKING BAD BOTTLENECK

By JNO. H. SKEGGS, District Engineer

HE STEADY increase of traf-
I fic between metropolitan San
Francisco and the Redwood
Empire, particularly the vacation re-
sorts along the Russian River,
together with the change in charac-
isties of traffic flow resulting from
construction of the Gelden Gate
Bridge, has made it necessary to pro-
vide greater capacity on U. S. Route
101 in the vieinity of San Rafael.
Before the opening of the bridge,
the limited capacity of the ferries gov-
erned the flow of traffic more than the
capacity of the highway approaches.
Now 1l is not necessary for miles of
cars to patienily await their turn for
the ferry at Sausalito and the need for
highway development to remove con-
gestion en route is more pronounced.

CONGESTION NEAR SAN RAFAEL

Studies show conclusively that the
most constricted section of this only
artery between the Golden Gate
Bridge and Banta Rosa is from Ig-
nacio through San Rafael.

Improvement of other sections
might be economically sound, as they
might be on many otber sections of
bighway throughout the State, but
with the limited funds available, bet-
terment of the most congested por-
tions must come first. Acecordingly,
this project utilizes all funds avail-
able in removing and relieving the
worst constrictions,

Rarlier commencement of work had
been planned, but postponement was
unavoidable because of the necessity
of awaiting assurance that federval
aid would be forthcoming, without
which the improvement could not be
made.

SUNDAY TRAFFIC 18,000

Traffic on this seven mile stretch of
two-lane pavement between Ignacio
and San Rafael reaches an intensity
of 1700 cars for a one hour period
with a sustained flow of 1250 or more
per bour over an eight hour period.

Sunday traffic ih June and July
approximates 18,000 vehicles per

day and even week day traffic often -

exceeds the comfortable carrying
capacity of s two-lene highway.

Obviously, more lanes are essen-
tial and as the existing pavement is
in good eondition and, in general, on
good alignment, the present project
covsists of widening to three lanes,
with four lanes to be provided where
sight distance is limited. This will
provide opportunity for passing, re-
sulting in greater capacity and will

JNO. H. SKEGGS

make travel safer by eliminating the
tendency of vehicles moving in groups
to ““bunch up’’—a common cause of
aceidents.

DIVIDED ROADWAY PLANNED

Immediately north of Ignacio the
Black Point Cutoff diverts comsider-
able traffic aud the existing two-lane
pavement from there north has suffi-
cient capacity for the present. How-
ever, for 0.4 mile north of the wye
a third lane will be added, arnd to
provide a faster get-away and space

for safe adjustment of speeds, the
pavement will be widened to 50 feet
for three-quarters of a mile south of
the wye.

It iz planned that eventually a di-
vided roadway will be construcied
and, as the terrain does nof{ lend
itself to dual roadways separated by
appreciable horizontal or vertical
distances, the roadbed will be con-
structed to & width sufficient to per-
mit two 23-foot pavements with
seven-foot shounlders and a four foot
center division strip.

The excess excavation resulting
from widening tbe major ecuts for
present requirements enables this ulti-
mate grading width to be done at a
very small additional cost. Perma-
nent landseaping can now be done as
funds become available.

At St. Vincent’s Hill, midway be-
tween Igmacio and San Rafael, the
existing curves will be flattened to a
mivimum radius of 1500 feet. This
change, together with widening and
lowering the roadbed, entails 87,000
cubic yards of excavation, most of it
to be sliced from present slopes which
rise over 100 feet above grade. The
balance of the 273,000 ecubie yards of
excavation i distributed throughout
other widening and the new roadway
within San Rafael.

SECTION IN SAN RAFAEL

Maximum congestion oecurs in San
Rafael where numerous interseeting
streets, stop signals, grade erossings
of railroagds, ete., prevent free flow of
traffic and a mere widening of the
present highway would not satisfac-
torily improve conditions. Correc-
tion demands an unobstructed free-
way and its selection requires vision
and caution in order that the im-
provement be of permanent benefit.

Intensive studies of possible satis-
factory routes showed that all con-
verge near g common point in the
north central part of San Rafael



Proper development of any of these
routes entails major structures and
expenditures greater than can be
made with funds now available.
However, by fully improving a new
half mile section from the north city
limits to Grand Avenue from which
point one of the future routes can be
continned, the congestion will be al-
leviated and a start made ob com-
plete elimination of the constrietion.

ALTERNATE ROUTE PROVIDED

During peak periods (Sundays and
holidays), northbound through traf-
flc will be routed via Irwin Street,
Belle Avenme, and Grand Avenue,
and southbound traffic will continue
to use the present highway. At
times of extreme peak travel, how-
ever, it will be possible to utilize
both routes for traffic in the same
direction. The addition of this tem-
porary route necessitgtes minor im-
provement of Bells and Grand
Avenues.

To enable present and future traf-
fic from west of the railroad to safely
reach the bighway to the north, it
will be carried under the vew section
of highway by a new 1000 ft. connec-
tion and allowed to merge with other
traffic at the north limits of the city.

The new section of highway cuts
through built up portions of the city
for several blocks and a serviee road
will be counstructed on the east side
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Perspective sketch of Ignacio-San Rafael
project.

Viow taken from side of present high-
way looking northward through Puerto
Suello Pasas at northerly city boundary.
Dotted line shows position of proposed ex-
tension southward in to San Rafael.

to enable the highway to funetion as
a freeway. Asg this section ljes adja-
cent to the railroad, no service road
is necessary on the other side.

CONSTRUCTION DETAILS

Numerous widths of pavement re-
sult from the use of both three and
four-lane sections, the severg)l short
line changes, the divisiou (or pro-
vision therefor), of certain portions
of the four-lane pavement, full utili-
zation of the existing 20 foot Port-
Jand cement concrete pavement and
the several iwo-lane roads.

Altogether there will be nearly six
miles of Portland cement concrete
widening strips constructed to widths
of 11, 13, 15, and 22 feet and almost
three miles of asphalt concrete pave-
went, 0.33 ft. thick, in widths of 11,
13, 15, 17, 30, and 50 feet.

Surfacing of the new section of
highway, together with its service
road, the Linecoln Avenue connection,
and Belle and Graud Avevues, all
within San Rafael, will consist of
0.21 ft. of plant mix.

Subbase for all pavement will con-
sist of one-half foot of selected mate-
rial to be obtained from a suitable
deposit near the north end of the
project. Three-foot shoulders of this
material will be constructed through-
out.

Approximately 15 per cent of the
cost of the work will be involved in




View taken from top of cut through the saddle at Puerto Suello on westerly side of highway looking southward,

Section shown in

dotted line represents approximately that portion of reconstruction through San Rafael.

the widening of six existing bridges
and the construction of an underpass
as a part of the Lincoln Avenue con-
nection. Clearing and demolition of
numerous buildings on the new right
of way within San Rafael add to the
varied work involved and altogether

there are 70 contract items.

The time limit of 150 working days
will make this improvement a fast
moving job, requiring double shifting
and careful coordination by the con-
tractor. Particularly diffieult, will be
the maintaining of heavy summer

traffic throughout the length of the
project.

Bids were opened April 27th and
the work will soon proceed under the
supervision of District Construetion
Engineer E. G. Poss, and Residenl
Engineer W. A. Rice.

MODOC HIGHWAY COMPLETED

By MATHEW FREDERICKSEN, Resident Engineer

NEW 10-mile unit of State
A Highway between Hot Creek

and Alturas, in Modoc County,
on U, S. Highway 299, has been com-
pleted. This unit was particularly
significant in that it was the last re-
maining unimproved portion on this
State route.

Aside from affording transportation
facilities to a large agricultural see-
tion and access to & widely known
recreational area, U. S. Highway 299
is of interstate importance in that it
directly affords connectious with two
states—Nevada to the east and Oregon
to the north.

The 0ld existing road replaced by the

the new unit, was characteristic of
rural roads as existed prior to the
advent of motor transportation.
Through years of maintenance work
and betterraent contracts, sinee the
inception of the route into the State
Highway System, a fair surface had
been obtained, but lack of drainage
required reworking of this surface
once or twice a year. The other char-
acteristics, however, rendered the see-
tion wholly inadequate aud unsafe for
present-day needs and requirements.

The new alignment consists of long
tangents and long radius curves. The
grades were desigued to insure ample
sight distance, and with a roadway

California Highways and Public Works (say 1933)

section that will expedite snow re-
moval, All of these features were
designed and planned to yield safety
and economy to its users.

An important feature of the project
was the use of local deposits of pit-run
gravel for the base course. These
depostts, characteristic of the eastern
area of the Cascades, are irregular in
area, shallow in depth, and are found
at random locations, but they usually
have the characteristics that make
them suitable for base coustruction.
Aggregate from the deposits was
crushed and graded for the top plant-
mixed bituminous surface.

(Contlnued on page 27)
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Here is an excellent view of one of many Cuesta grade curves now being eliminated.

Progress on Cuesta Grade

By B. W. BOOKER, District Construction Engineer

HE August, 1937, issue of Cali-
fornia Highways and Public
Works ineluded an article de-

seribing the reconstruction of Cuesta
Crade on the coast highway (U. S.
101). The contract was awarded
on May 26, 1937, and construction
was just getting well started at the
time the article appeared in print.

A description of the preliminary in-
vestigations and construction planned
as a result of these investigations
was given In detail in the previous
artiele.

It is interesting at this time to com-
ment on the items of principal im-
portance whieh were covered in the
previous article and to draw some
conclusions as to the effectiveness
of the preliminary investigations in
acecomplishing the purposes planned.
The major items of interest which
come under this heading follow:

Progress—Construction operations
were started on June 15, 1937, and
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have been confined to date to grad-
ing, drainage and contingent items.
At the present time, in spite of a
three months’ shut down due to an
unusually severe winter, the roadbed
items listed above are approximately
85 per cent complete, the entire proj-
ect 66 per cent complete and the job
about 3 per cent ahead of schedule.
This is considered to be satisfactory
progress in view of the difficulties
of construction, involving movement
of a considerable portion of the ex-
cavation from the top of the cuts
to the bottom of adjacent fills. The
maximum vertieal movement of this
nature was from 150 feet above grade
te 200 feet below grade with the add-
ed difficulty of having to eross traf-
fie en route.

The maximum ouiput on roadway
excavation was 150,000 cubic yards
per month working two shifts with
24 cubie vard shovels and four 9 by
12 eubic yard carry-alls supple-
mented by the necessary trucks and
bull-dozers.

The execavation of fill treatment
trenches, which are 90 per cent com-
plete to date, also served to retard
progress in the early stage of the
construetion.

Present indications are that the
project will be finished about the
middle of September, approximately
one month earlier than the date for
completion.

Traffic—In spite of the construe-
tion difficulties involved in carrying
traffic through a job of this magni-
tude there have been no traffic de-
lays of any importance to date. When
the severity of the storms of last win-
ter is given due consideration, this
is an achievement which speaks well
for the planning and execution of
the work.

Slides—The preliminary estimate
of quantities comprised 915,000 cubic
yards of neat roadway exeavation
and included a supplemental item
of 90,000 cubic yards for slide econ-
tingency.

(May 1933) California Highways and Public Works







Looking south from existing Cuesta Grade.

At this writing with 85 per cent
of the execavation completed and the
winter storms over, it appears that
there will be approximately 200,000
cubie yards of slide removal angd pre-
vention work necessary over and
above the neat roadbed quantities or
au over-run of 110,000 cubic yards.
This represents less than 10 per cent
of the total preliminary estimated
quantities and is ample justification
for the time spent on preliminary
Investigations when the character and
magnitude of the work are con-
sidered.

Many of the slides have been in the
nature of mud flows in thick strata
of top soil that occur in concen-
trated deposits in the original forma-
‘tion. These occur as breaks of lim-
ited area in the face of the cut bank
and are treated by effecting drainage
and cupping out the slide down to
the tight material.

Several more extensive slides oc-
curred nuecessitating flattening the
slopes, taking the weight off the top
by benching and correcting drainage
by capping springs and placing sub-
surface drains.

Fill Treatment—Two types of fill
treatment were employed which will
be briefly desecribed. Both methods
were designed by Mr. O. J. Porter
of the Testing and Research Lab-
oratory and are worthy of a separate
article devoted entirely to their dis-
cussions.

The wmethod employed generally
throughout tbe project on major fills
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having poor foundation, was to ex-
cavate a trench with draglines and
bulldozers through the mucky mate-
rial with laterals and cross trenches
along lines determined by the pre-
liminary borings. The trenches var-
ied from ten to twelve feet in width
with side slopes varying aeccording
to the matertal and degree of satu-
ration. The trenches were backfilled
with gravel to a depth of four to
five feet and a perforated pipe placed
in the rock trench in most cases. The
rock was then ecovered with straw
and then backfilled with the trench
spoil. Bxeess muck unsuitable for
roadway fill was wasted into fill
struts at the base of the roadbed fill.

The only departure from the above
method was to vary the location and
extent of the trenches to follow the
seepage encountered while the exca-
vation was In progress.

A DIFFICOLT PROBLEM

The excavation of the fill treat-
ment trenches presented a difficult
problem due to the flow of the sat-
urated material into the open trench,
particularly on side hill cuiting.
This was overcome, in the most ob-
stinate cases, by digging a sump at
the upper end of the trench, drain-
ing the water from the sump and ex-
cavating the trench in short sections
from the lower end and backfilling
immediately behind excavation.

In order to place fill treatment at
the Station 250 fill, it was necessary
to construct a sump as described

Metal crib and wattles adjacent to

railroad just south of overhead.

above and strip the mucky material
for the entire area between slope
lines in the canyon floor down to
tight material before the drains were
placed. Approximately 43,000 eubic
yards of saturated blue muck were
excavated and placed in a fill strut
extending to the west canyon wall.

DRAIN FILL FOUNDATION

The second method of draining
saturated fill foundations was em-
ployed only at Station 175, in School
House Draw. The highway traverses
a flat open draw 650 feet in length
along highway centerline on a maxi-
mum centerline depth of fill of 60
feet. Test borings showed the foun-
dation to consist of a erust of from 8
to 10 feet of porous shale particles
overlaying a 50 to 60 feet depth of
plastic to semiplastic elay,

It was considered impractical to
stabilize the foundation by the pre-
viously described method on aceount
of the depth of trenches necessary
and the grade required for the out-
fall ditches. Sand piles were there-
fore studded throughout the founda-
tion area and connected by a system
of drains at the approximate level of
the original ground. The piles were
formed by driving a hollow seamless
mandre] 70 feet long and 16 inches
in diameter through the clay strata
and filling the opening with sand as
the wmandrel was withdrawn. 300
of the sand piles were placed in the
fil) foundation and paid For as extra
work under the contract.

(May 1938) California Highways and Public Works




Looking south from Station

NO SLIP OUTS OF FILLS

The most important point in con-
nection with the fill treatments is that
practically all of them have func-
tioned as planned. There have been
no slip outs of fills throughout the
Jjob excepting in one small fill where
no fill treatment was provided. The
settlement of fills has been nominal,
the magimum amount of 2 feet oceur-
ring in School House Canyon with

no indication of upheaval of areas
adjacent to the fill.

The total quantities of fill treatment
placed will closely approximate the
estimate made from the preliminary
investigation.

FILL TREATMENT RECORD

A record of fll treatment placed
and recorded fow of drainage from
the fill treatments follows:

Reepayc Flow, Gallons Per Mlmle
Muumum  Mazismum
Length of before after

Stutton irench ratn ratn Present

Q 0

0 0
6.0 0.9
175+ (School

House) Piles 0 15.5 0
2 104 20.3 16.2
14 15.8 13.9
5.0 23.7 15.8
6.2 71.8 31.2
8.2 48.0 39.0
11.0 824 20.8
8.2 4.5 11.6
4.2 124 6.0
102 17.2 10.2

Metal The construction
completed to date includes two metal
eribs. The first, adjacent to the over-
head being constructed across the
Southern Pacific tracks, is 150 feet
long and from 9 to 26 feet in height.

Cuesta Overhead supcrstructure. Note
streamlined Daylight Limited in back-
around.

.

New Cuesta Grade construction ready for fine grading.

It was designed to retain the fill ad-
jacent to the railroad and to effect a
reduction ju the required length of
structure.

The second crib, 600 feet long and
from 6 to 21 feet in height, makes it
possible to construet a light fill over
an old slide area with less danger
of overload than would be possible if
the fill were constructed entirely of
earth.

Standard methods of construction
were ewployed on both cribs with
backfilling placed in 6-inch to 12-inch
layers and compacted with pneumatie

_tampers.

Wattles. The fill slopes above the
railrcad washed badly during an
early winter storm and muck was de-
posited to a depth of 6 inches over
the tracks. Willow wattles were
placed on the slopes counsisting of
bundles of second growth willows at

(Continued on pags 28)
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Where Bay Bridge trains will enter and leave the easterly end of the span.

BUILDING BAY BRIDGE RAILROAD

Y THE early part of 1939 a
B three-quarter century old cus-

tom around San Francisco Bay
will have been altered.

For the picturesque ferry boats
which for decades have carried pas-
sengers between metropolitan Oalk-
land and San Francisco will be
replaced by smooth running electrie
trains plying across the San Fran-
eisco Bay Bridge.

Both Key System and Interorban
Electric  (Southern Pacific) will
operate trains across the span at an
average saving to passengers of 15
minutes.

Trains will operate directly from
Alameda, Berkeley and Oakland to
the terminal in San Francisco.

[Eight]

This structure, facing Mission
Street and extending within the vi-
cinity of Beale and Second Streets,
will be longer than the Ferry Build-
ing, and will bring 50 per cent of the
daily commmuter fraffic to within
walking distance of their destina-
tion in San Francisco.

RE(NFORCED CONCRETE TERMINAL

Street cars will loop in front of the
terminal over an elevated ramp.
The ramp will have three tracks,
with a capacity of four cars each.

The terminal is a reinforced con-
crete structure to be faced with
granite. To date, all structural con-
crete in the building units has been
placed up to and including the track

fioor, the highest floor elevation in
the project.

Above the track floor the side walls
and roof slab are within 20 per cent
of completion. Allsteel framing over
the train shed, with the exeeption
of the east unit, has been erected, and
the only steel construetion for the
viaduet remaining to be placed is
that over South First and South
Fremont streets.

TRAINS 63 SECONDS APART

Because the Bay Bridge railroad
will of necessity handle as many as
17,000 passengers one way at a
twenty minute period over one track,
close headway schedules will be re-
quired. Ten-car trains will'run as

(May 1938) California Highways and Public Works




close ag 83 seconds apart. By way
of comparison, New York subway
trains have & 90-second headway.

To assure maximum safety and
efficiency, the most complete auto-
matic interlocking and signal system
has been designed.

Replacing the old system of man-.

ually operated levers will be a trim
control board, six and a half feet
long and four feet and three inches
high, designed so that the operator
may sit before it as he would at a
high-topped desk. Engraved on the
face of the board is a track diagram
with a signal knob or button placed at
the entrance of each ““route.”

To ““set up a route'’ the operator
has ouly to press the signal knob at
the entrance to the route and the com-
pletion knob at the exit to the route.

CONTROL BOARDS

Such a control board will be in-
stalled in the San Francisco Ter-
minal. The design on this board will
show the six tracks over which bridge
trains will roll to discharge and pick
up passengers. On it will be indi-

Trains will leave the westerly end

cated the 36 track switches and 40
wayside signals which comprise the
interlocking plants of the terminal
and viaduet.

A similar board will be placed in
the high signal tower now completed
in the Oakland yards situated just
opposite the Toll Plaza. It will dif-
fer only in respect to its diagram
which will show a design of the yards
comprising the storage tracks and the
mainline tracks. The Qakland inter-
locking plant controls 36 track
switches and 62 wayside signals.

Each train has its corresponding
numeral or letter (numeral for Inter-
urban Electric; letter for Xey Sys-
tem) identified on the board. When
the train leaves either terminus the
operator presses the proper button
identifying the train to the operator
at the other terminus.

TERMINAL NOISE ELIMI(NATED

Trains will loop into the 8an Fran.
cisco Terminal from the bridge over
a viaduct, 80 insulated as to eliminate
noige to the greatest possible degree.

The trains will leave and enter the

lower deck of the bridge at a point
west of and paralleling the truck and
““off’’ vehicular ramps.

East and westbound trains will
share a common viaduet between the
bridge and Clementina street at
which point the viaduct separates to
form a gigantic Joop wlueh will en-
compuss the approximate equivalent
of seven city blocks. San Francisco-
bound trains from this connection
take an easterly to westerly curve
into the Terminal.

All foundations for the viaduet are
practically completed, as is the neat
work on the piers. The concrete
crossing over Harrison is finished,
and other crossings are rapidly near-

ing completion.

On the bridge proper, the trains
will ply over two tracks on the south
side of the lower deck, paralleling the
truck lanes.

106,000 RAILROAD TIES

California redwood has been se-
lected for the ties. On the bridge
proper the ties are laid direetly on
the stringers, after the steel had re-
ceived two coats of mertol.

of the bridge over a viaduct paralleling the truck and “off” vehicular ramps.

California Highways and Public Works (May 1933)
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The San Francisco Terminal, facing Mission Street, showing the center unit well under construction. Street car ramp in

Kach tie is dapped at either eng.
Ties are marked according to their
position on the road-bed and enter
the dapping machine in precise rela-
tion to the order in which they will
be laid on the hridge. The depth of
the dap is determined by the stringer,
which has been previously surveyed,
and upon this depth is also deter-
mined the clevation of the track.
Depths vary from one-quarter inch
to onme and one-quarter inch. The
dap in most cases is eleven inches
wide.

A total of 150,000 ties or approxi-
mately 7,000,000 board feet of Cali-
fornia redwood comprise the tie
order for the Bay Bridge railroad,
This is said to be the largest indi-
vidual order made on the Pacific
Coast in a decade.

On the bridge proper all ties have
been laid to the center of Span
WI1-W2, and tracklaying operations

{Ten]

the foreground.

on the bridge are in an easterly to
westerly direction.

TONS OF RAILS

The running rail is a 90 poungd rail,
in 39-foot sections. The guard rail is
a 90 pound relay. Op the main
bridge and San Francisco loop the
running rails will have a total gross
tonnage of 1830; the guard rails,
1315 and the contact rail (to be used
by the Key System only) a gross ton-
nage of 1400 pounds.

The Key System, which now oper-
ates on 600 volts, will continue to do
80 over the bridge. The Interurban
Electric will continue to operate on
1200 volts as at present over g cate-
nary system.

An approximate total of 400,000
spikes weighing 160 tons will be used
for the tracks on the main bridge
alone.

Trim steel catenary bridges painted
aluminum, are replacing the timber
trolley poles used by the trains at

East and west units not visible,

present, Erection of the catenary
bridges has been completed.

RAPID PROGRESS

In the Bast Bay yard, a major por-
tion of the trackwork has been placed,
and the conneetion with the easterly
ead of the bridge has been made.

Opening of the Port of Oakland
Highway approach to the bridge is
expected early in June. The viaduct
of this highway, which passes over
the yards and the main highway ap-
proach to the Toll Plaza, was con-
structed in conjunction with the rail-
road project.

The Bay Bridge railroad system,
reputed to be the longest electric over-
water railroad in the world, is anotber
project built by the State Department
of Public Works under the direction
of Ear! Lee Kelly. C. H. Purcell is
chief engineer, Charles E. Andrew,
bridge engineer and Glenn B. Wood-
ruff, engineer of design.

(May 1938) California Highways and Public Works



Trains will roll in the San Francisco Terminal over six tracks arranged in pairs. This view of the slevated track level also shows
the roof steel just erected.
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This view looking down the East Bay Crossing shows ties and tracks in place.
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OUTDOOR ADVERTISING

By JIM M. CALL, Supervising Inspector

Act became effective, more than

four years ago, inspectors en-
gaged in ifs enforcement have trav-
eled over half a million miles
attending to the displays which come
within its seope. Some 200,000 dis-
plays have been viewed and approxi-
mately 30,000 violation notices have
been issued.

Several thousand minor or teeh-
vical mfractions have been corrected
throngh cooperation by advertisers,
obviating uecessity of citationm.
Countless small struetures and signs
were removed by owners daring the
first s1x months of the act’s exist-
ence, this period having been allowed
by legislature for organization and
to acquaint the public with the na-
ture and purpose of the measure.

About 25,000 paper or wmetal
“snipe’’ signs have been removed by
the inspectors, in conjunction with
the S8trests and Highwavs Code
which provides for immediate re-
moval of encroachments without
notice. “Snipes” are miscellaneous
small signs, announcing current lo-
cal attractions, that pay no fee.
Approximately 10,000 digplays (not
including quarter cards placed by
candidates for public office) have
been removed by State forces as a
result of violation notice service.

50,000 EXEMPT DISPLAYS

Twenty-four thousand displays
were under permit during 1937
Some 50,000 gdisplays are being le-
eally maintained exempt from permit
payment. Of the latter, perhaps 5000
have been caused to confoerm to the
location and copy provisions of the
act through service of violation no-
tices and personal contact.

All abandoned, unsightly, improp-
ex]y located and other nonconforming

: ;INCE the Outdoor Advertising

displays have either been removed

and destroyed or corrected. There is
of course the usual run of violations
but less than 2 per cent of these are
of the location provisions. The ma-
jority of notices ave necessitated
through failure on the part of dis-
play owners to secure permits before

[Twelvel

installing displays. However, by a
thorough study of conditions and
caveful programming of surveys of
highways apon which the grestest
nunmber of displays exist, the inspee-
tors are able to locate violations
promptly.

Owners are therefore rapidly
learning that it i3 much more eco-
nomical to obtain permits before
placing displays than to risk losing
them through error or misunder-
standing after receiving citations.

During the latter part of 1937
steps were taken to enforce regula-
tion of the illumination provisions.
This necessitated night surveys which
have proved very successful and little
if any opposition has developed.

LACK OF COOPERATION

The most difficult obstacle in en-
foreing these provisions is lack of
cooperation on the part of opecators
employed to place lighted signs.
Owners have on occasion failed to cor-
rect violations iramediately upon re-
ceipt of notices due to ipsiallation of
a violation wn the same vicinity, sub-
sequent to citation of their signs.
which has not been viewed by an in-
spector.

Naturally it is the desire of op-
erators to sell the sign the cusiomey
fancies. In doing so they are some-
times careless about regulations, with-
out intent to violate. Prospective
sign ypurchasers should avoid buying
displays which might require altera-
tion or perhaps removal, uati) they
have veviewed the terms of the aet.

Another serious problem is that of
abuse of the fee exemption as it ap-
plies to ““for sale’” or lease advertis-
ing. Compliance on the parl of real-
tors angd others interested in this type
of display could be greatly improved.

Exeraption is aftorded only to signs
of this type which are used exclu-
sively to advertise the sale or lease
of the property upon which they are
located. Sueh a display as “This
and Other Property for Sale” may
not be considered exempt from pay-
ment.

TWO SIGN CLASSIFICATIONS

Every advertising structure should
eonform to the location, strength and
eopy provisions; every sign to the lo-
cation and copy provisions.

There are but two classifications of
displays:

ADVERTISING STRUCTURE:
When artifieial support, such as
poles, posts, angle irons, gny wires,
or braces embedded in the ground
or attached to the sides or roofs of
existing structures such as baruns,
gheds, fences or trees, is necessary,
the display is classed as an advertis-
ing structure, the ammual fee for
which is $1.00.

ADVERTISING SIGN: One which
may be pasted, glued, nailed, tacked
or similarly affixed flat against the
side or roof of a building, or to a
tree, fence, post, rock, bush, or simi-
lar support which was not primarily
placed for the purpose of displaying
advertising. Al displays, painted
directly upon existing natural or ar-
tificial features of the landscayps, are
also classified as signs, the annual
fee for which is $.25.

EXEMPT DISPLAYS

Permit applications need not be
filed for payment of exempt displays.
However, these displays may not be
placed or maintained veacer than 300
feet from the point of intersection of
highway or highway and railway
right of way lines, unless the property
upon which they ave to be installed
or arée maintained is subdivided info
blocks and lots, or unless their in-
stallation will not decrease visibility
at an jntersection.

Subdjvisions consisting of lots ju
excess of 20,000 square feet of area
may not be recognized in the appli-
cation of permissible location regu-
lations. Neither structures nor signs
may be placed upon or attached to
publiec highway vight of way fences
nor may they encroach upon or over-
hang public highway rights of way.

It is not uncommoun to observe four
to eight small (I by 1 foot) ‘‘for

(May 1938) California Highways and Public Works
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SAMPLES OF
A PERMISSIBLE COPY
FOR ADVERTISING SIGNS

LODI AND SAN JOAQUIN VALLEY POINTS

A 600D ROUTE 70

FRESNO avo BAKERSFIELD|

- THiS ROAD

UM MT.LASSEN
r on highway 00

" to PALMDALE

8 via Imperia] Valley and [V
FIRST Roag. ElCentro
LAKE TAHOE INN zo \
C on highway 0015 miles from Tryckee GﬂRDEﬂ SPRInGS HOTEL K
Basling- Fishing-ok. AtOakdale-One Mile Apead
MOUNT EDEN
f you want I VIA ALMONO GROVE AND BIG LAKE
o/ Y 'SAN MATEO BRIDGE P

3an Joaquin Valley
Pointy and Los Angiles

~Yhis voad Frrsl Resd Right Sumse? Vartey Points
SAN MATEO BRIDGE _ for BIG
—— Qo ik, 2
E BRIDGE sdCAUSEWAY w7 Fodt of ME AD OWS
LONGEST IN THE WORLD 4 Zanwvenizal way fo P/ Al il A PLEASANT WAY TO SAN OIMAS

x

4&« Jpges)

HOTEL SENATOR

¢ 5 MILESI®TAKE "M’STREET BRIDGE

A GOOD ROUTE TO GEORGETOWN
VIA GILROY STAGE LINE

RIGHT TURN ON 127 STREET 3o to N
BOONVILLE
snd ALTURAS
A ForesT HILLS || Big Boar Ramch, o
resro  CAMP ”a:m:;:r*w v fiae gy e
A good Way lo HOOPERVILLE
H| BADGER PASS - I MILE AHEAD p
prUNcoALE & ¢ W a convenienl way ~_LEFTROAD
e . L0 PASO ROBLES :
sale’’ signs on a short highway front-  tising Business; collection of fines

age.  Although substitution of a
larger sign structure at each end of
the frontage would be more expensive,
it is believed that the resulting im-
provement in appearance of the prop-
erty would balance the expenditure,

SOURCES OF REVENUE

Although fee exempt displays out-
number those requiring number
plates two to one, regulation of them
nust be financed from the ‘‘Super-
vision of Outdoor Advertising
Fund.”” There are but three sources
of revenue to support the fund: An-
nual Advertising Structure and Ad-
vertising Sign fees; the license fee,
$50 payable annually but which may
be prorated on a monthly basis de-
pending upon the time of the appli-
caut’s entry into the Qutdoor Adver-

imposed by courts and collected under
this aet, any violation of which is a
misdemeanor.

It follows, then, that regulation of
any increase in the number of pay-
ment exewpt displays may only be
financed through collection of fees
on a corresponding increase in the
number of displays requiring permit
nuwrober plates. No revenue is derived
from exempt displays under either
the license or permit provisions.

‘“‘Snipe’’ signs present a task for
the Outdoor Advertising Section that
could readjly be disposed of through
cooperation on the part of firms and
individuals. This type of advertis-
ing is a ‘““hold-over’’ from horse and
buggy days. At a ten-mile gait the
driver’s undivided attention could be
given them; on stopping to give old

California Highways and Public Works (yMay 1933

Dobbin a blow, the driver could size
up a candidate, deeide on a brand
and read the printer’s label. Tt is
different now. Except to hiteh hikers
and the occasional horse-drawn ve-
hicle driver an array of bills or cards
is just a blur.

Permits may be granted for
“snipe’’ signs designed and located
in aecordance with the provisions of
and regulations under the act. Vio-
lations are only waste, however, und
continued violations may result in
prosecutions. The Outdoor Advertis-
jug Section plans strict adherence to
its enforcement policies.

Advertisers are, in genersl, refran-
ing from placing structures which
might create traffic hazards. How-

" ever, many continue to place signs

which attempt to direct traffie, in vio-
lation of the Vehicle Code. As a
guide to those mterested in installa-
tion of displays containing direetional
data, types of permissible displays,
and a facsimile of a print containing
regulations, are shown in accompany-
ing illustrations. Signs designed jo
acecordance with the saraples, prop-
erly installed, will conform to the
provisions and regulations of the Out-
door Advertising Act and the Ve-
hicle Code.

The existence of the Outdoor Ad-
vertising Act is generally known and
its effectiveness is appreciated by
those interested in highway copstrue-
tion and maintenance as well as by
the pleasure motoxist. The Outdoor
Advertising Section with offices at
Room 301, Public Works Building,
12th and N streets. Sacramento, Cali-
fornia, and Room 805, State Building,
Lios Angeles, California, will gladly
assist advertisers and others interested
in administration of the act.

Will Advertise S. F. World’s Fair

More than 2,500,000 California
automobiles will carry the San Fran-
cisco World’s Fair slogan on license
plates 1 1939, according to Governor
Frank . Merriam. With more auto-
mobiles registered than any other
State or political subdivision in the
world, California plans to make these
plates an important factor in support-
ing the western States travel drive,
which aims to make 1939 the greatest
fravel year in the history of the west.
With a blue background and gold
lettering, blue and gold being the
exposition colors, the plates will carry
the inseription on top: ‘“California
World’s Fair ’39°’.

[Thirteen]
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Section of 20-foot Portland cement concrete pavement in Selano County near Vacaville,

CONSTRUCTION PROGRESS AND
PAVEMENT RECORDS FOR 1937

By EARL WITHYCOMBE, Assistant Construction Engineer

dation for the roadbed aund

pavement continued to be given
primary consideration during the
1937 construction season in Califor-
nia. Results obtained with the various
measures adopted in 1936 and con-
tinued throughout 1937 are excep-
tionally promising. The treatment of
embankment foundations has in
nearly every case proven successful
in the severe test of the past winter,
during which many failures oceurred
m older work.

Few locations within the State af-
ford a native roaterial thronghout the
entive length of the project which
would be considered suitable for sub-
grade under our present standards,
and selection of soils for the imme-
diate subgrade is being practiced on
nearly every pavement project.
‘Wherever possible, suitable subgrade
material s selected within the limits
of the project, the only added expense
iavolved being sometimes the addi-
tional baul.

S’I‘RENGTHENING of the foun-

IFourteen]

Portland Cement Concrete

CONSTRUCTION METHODS

During 1937, the Johnson drag
finisher was jwproved in design, and
was used in finishing the project with
the record smoothness for the season.
This projeet has a reading of 3.5
inches per mile, which is but 43 per
cent of the average for the year, and
is the lowest average roughness of
any pavement yet recorded since Cali-
forria adopted measures to rate sur-
face smoothness.

The drag finisher consists primarily
of a 20-foot frame from which are
suspended two 18.5-foot lengths of
floatboard crossed under the center of
the machine. On three sides of the
wtersection are mounted V-sections
of floatboard, two transverse and one
longitudinal, with ready adjustments
to the overhead frame. At the oppo-
site end of the frame from the longi-
tudinal V-section is mounted an 8"
roller. The drag finisher is reversible

and is operated in both directions
without turning. Ordinarily, six trips
over the pavement are sufficient for
finishing. The steel shod cut-float is
used for the final finish and praec-
tically all of the cutting necessary
congists of shaving off the material
pushed up in the joint edging opera-
tions. The uniformity in surface
smoothness on a concrete pavement
finished by this raethod is quite re-
markable.

GRAPHS OF PAVEMEN'TS

Through the courtesy of the Los
Angeles County Road Department,
graphs were taken of the surface ob-
tained on typical pavements finished
by the usual standard methods and
by the use of the drag finisher. Their
roughness measuting equipment re-
cords the variations of the midadle
point of a ten-foot length of pave-
ment from a straight line between
the two end points as shown by ac-
companying typical sections of the
graphs.

(May 19338) California Highways and Public Works
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Three trips are made over each
pavement lane to indicate the rough-
uess along the center line of the lane
and along each quarter point live.
The upper set of three readings
shown in the illustration was taken
on a project fnished by standard
methods with a roughometer reading
of 8.4 inches per mile, and the lower
set of three reudings was taken on
a section finished by the drag fin-
isher with a roughometer reading of
but 3.3 inches per mile,

Recent improvements in the con-
straction of finishing machines has
made the requirement of more than
one machine unnecessary for maxi-
mum productions, and future speci-
fications are being revised in this
respect.

Joint comstruction and intervals
between joints rewain the same as
heretofore with #-inch width of pre-
molded joint wmaterial at 60-foot
intervals and weakened plane trans-
verse joiots at 20-foot intervals. No
positive method has yet been per-
fected to hold the expansion joint
filler normal to the pavement sur-
face throughout the finishing opera-
tions. Constant vigilanee is nec-
essary to accomplish this result, and
failure to observe these precautions
results in early failure of the pave-
ment in the immediate vieinity of
the expansion joints.

(Continued on page 17)
Feather River Highway completed last

summer boasts this excellent stretch of
roadmix surface.

¥
3

This is 42-foot plant mix surface on Marin County approach to the Golden Gate Bridge.

California Highways and Public Works (may 1938)




PORTLAND CEMENT OONCRETE PAVEMENT RECORDS FOR 1937
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Rocklin—LOoOMIS e o e Basich Bros. oo o ______ J. D. Greene__________ R. B. Vernon_______.._ 423.7 4919 0.73 6.0
Va mi. W. of Soda Springs—Donner Summit____Fredericksen & Westhrook__W. G. Remington S. Mart___ - 422.6 4277 91 110
Agnew Underpass—San Jose_.____________ _____ A. J. Raisch & €. W. Heple_C. F. Price . ccmmocccenn . D. Booth_. . _.. 346.2 3846 1.28 158
Bradley—6 mi. S. of San Ardoo . o Peninsula Paving Company..H. J. Doggart.__ _ N. Isham-_ _ 3267 4322 .43 8.3
Biola Junction—Herndon --=Union Paving Company F, M. Cooley___ __ 440.0 3708 .69 6.1
Belmont Circle—Biola Junction Hanrahan Company_________ F. W, Howard . Q. Sprague_._...___ 385.2 4540 1.06 5.3
Fenwick St.—Terra Bella St.__________... ___.._C. O. Sparks & Mundo Engr.
COn . =W, J. Calvin.....__.__E, C. Daniel..en-—-__ 333.6 4602 51 8.4
tMonterey Park—Pomona-- —cceeo oo ____Griffith Company__. ... R. J. Hatfield .—__-__ F. L. Everitt 71 5.7
Playa St.—Washington B8i(vd. --J. E. Haddoek__ae..ce.. ___G. E. Farnsworlh__ -G, H. Lamb___.._... _ 4285 4784 .50 10.4
Atlantic Ave., 88th St.—Olive Street____________ United Concrete Pipe Corp._F. 8. Cressy____..._...J. R. Rubey ..... __ 304.0 5548 .66 129
Jet. of Whittier and San Gabriel Blvds._ ... J. E. Haddoek______________ L. F. Phillips.——-___ -G H. .67 5.3
Center St.—Firestone Boulevard : __Matich Bros._____.__._.._____F. B. Cressy_ G. H. .28 5.4
Lakewood 8lvd.—Norwalk Road Sully-Miller Company. W, D. Eaton . L. Everitt_____ ____ T2 7.2
Norwalk—Miraflores . ____ C. 0. Sparks & Mundo Engr.
G0 sasy sessswmens e E. A. Parker__...._.. H. O. Johnson. . __ _  380.0 4138

On:%o
N

Firestone Blvd., through Downey__________.____ Sander Pearson________ oo W, L., Welch__ --G. 5.6
Mampshire Ave., Coast 8lvd.—Garfield St......J. €, Haddock..__ -W. D, Eaton___ __H 3.8
Newport Beach—Laguna Beach......._... —____Geo. R. Curtis Co.. ._.._.___L. R. McNeely____.___HM. 7.9
Center St.—Placentia Ave. .____. _._ __Oswald Bros. .. —_F. B. Cressy.... .—___A. 5.2
Newbury Park—Cone)o Creek. . _-Mittry Bros.._ --W. |I. Templeton _____J. 8.5
Colton—Waterman Avenue . ________ eeo-=Oswald Bros._____ - . J. M. Hollister________B. Nelson..____.______ 279.7 4180 1.47 8.3
17 mi. W. of Vacaville—0.7 mi. E.___ ---Fredericksen & Westbrook._G. R. Hubbard___ ___R.. .65 13.8
Carquinezx Bridge—0.9 mi. N._________ --Unien Paving Co._. . ______ G. R. Hubbard_.._ . _E. 1.09 17.9
El Cajon Ave., Texas St—Euclid Ave.._. ..____Daley Corporation___________W. T. Rhodes__.._____E, 77 8.2
Las Flores Underpass—1 mi. S. of San Onofre___David R. Ryan____ - 42 7.7
Oceanside—Las Flores Underpass____________ .. _Wood & Bevanda___ .. __ .83 9.1
Averages . ___.___ 396.0 4470 .81 8.2
ASPHALT CONCRETE PAVEMENT RECORDS FOR 1937
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Willews—Artols - . _______________ . N.M.Ball Sons_____________ J. C. Womacko_._____ J. G. Mehren 745.6 42.7 913 8.2
Artois—Orland ._._ wiimm——e=-Union Paving Company __ G. e 723.2 35.6 922 10.0
San Jose—Coyote _ oo . oo __Jones and King.o. ——_____ . F. i _._E. w. Herlinger, ... 793.9 4217 93.0 148
San Mateo—Redwood City . ________ Basich Bros.______________... . B05.0 45.0 93.7 1.7
1 mi. N. of Rincon Creek—Carpinteria_._____._. Heafey-Moore Co.. i1 341.0 32.6 97.0 17.4
Miramar Ave.—Olive Mill Road. . .._..___. i E. Haddock...... 371.6 42.3 95.9 13,0
Belmont Circle—Biola Junction_... - 543.0 325 93.5 13.
8lola Junction—Herndon___________________ 564.0 34.0 97.6 11.8
10.6 mi. 8. of Bakersfield—Grove Sto..__.._ .. M. Nett.._, 417.1 39,9 %438 123
Marengo St., Cornwall St.—Llord St...__. _ .-Oswald Sros.____. C. Daniel . 488.2 35.0 95.2 10.3
Azusa—Claremont ______________________________ Geo. R. Curtis Co pany____E L. Seitz_ o ______ W, €. Melcher_____ . 469.2 20.0 96.4 18.¢

Fenwick Street—Terra Bella St.________________ C. O. Sparks & Mundo Engr.
GO, —ccmemmemens s s —— W. J. Calvin_...__ ___E. C. Daniel.—- .- .- 2384 283 ___ 338
Wilmington Bivg.—Alameda Street_____________ United Concrete Pipe Corp..F. R. Pracht__ _ ___A, 612.0 88.4 953 15.0
Polybi Court—Stanley Avenue _-Sully-Miller Company___.__.__W. D. Eaton__________ A. W. Carr——_____ ... 5334 343 942 196
Atlantic Blvd.—New AVeNUe .. cccucocmcmcccen. Geo. R. Curtis Company____C. P. Montgomery_ ___A. W, Care_____... .. 310.0 40.0 94.9 12.0
Cerritos Ave., Firestone Blvd—Telearaph Ave._Geo. R. Curtis Company.__._ W, F. Axtman._.______W. E. Melcher-.. ..__. 464.3 334 95.1 14.0
Norwalk—Miraflores —.______ _____ C. 0. Sparks & Mundo Engr.

[o]. SE———— e B A PAPKErLwyuvsnws 9 Carr——.—_____... 4725 83.3 9547 183
Newbury Park—Conejo Creek... ... e Mittry Bros.oo____ . ____ W. {. Templcton_ Care___ 269.1 41.0 91.6 22.7
Pyle Road—Telegraph Road_- .. . .. _ . _ .Griffith Company_____ —-W. |. Templeton______ W. A, Norman.__- 488.7 37.0 95.8 1248
Camarille State Hospital. Griffith Company.. —e-W. |. Templeton______W. A. Norman. 277.0 400 __.. 863
Colton—Waterman Ave. ___Oswald Bros......_._.________J, M, Hollister—. =W Fordoccaes e 3521 33.0 ___ 20.6
Del Mar—Encinitas____________ .. ---Gritfith Company.... .. ___.R, C. Payne_.__. _L., E. Crayne._ 529.2 30.6 96.0 25,0
Oceanside—Las Flores Underpass__ ---Wood and Bevanda_____.__.__ L. H. Willlams________L. B, Munro__ . 5133 44,8 928 124
Main 8t., Division St.—32nrd St.________________ V. R. Dennis Company______ F. D. Pearce._... ..M. H. West____ .. 368.1 434 96.0 30.1
Averages...—. —— - 530.0 38.0 94.8 15.5
[Sixteen] (May 1938) California Highways and Public Works



BITUMINCUS TREATED SURFACES, RECORDS FOR 1937
Location Contractor Resident Engineer in?hoeusg::reﬁile
Plant Mix
Sapp Creek—Pepperwood School

__Hemstreet & Bell_____ . e DL J. StOUEa e 18.5

Beatrice Overhead Crossing—Eureka___ - Hemstreet & Bell___ 20.5
1.4 mi. W. of Hot Creek—Alturas._ _-_-Hanrahan Company. 18.8
Route 3—1.5 mi. E. of Dales o e A. Tcichert & Son. 28.2
Shasta—Redding .. e _.D. McDonald .o oo 30.0
Westwood—Coppervale . __Union Paving Company._ 73.4
Donner Grade—E. end Donner LakKeé__ . oo oo o .- Paclfic States Const. Cor___ 39.8
Waldo Point—Golden Cate Bridge.._. Macco Construction Company .. 25.5
8roadway Tunnel—2 mi. W. of LaFayette_.__.______.________ 49.6
Camelia St,—San Pablo Avenue. oo .. 28.4
2 mi. W. of LaFayette—Walnut Creek._. 42.5
1.2 mi. E.~3.0 mi. E. of Petaluma_________________ .. e Peter J. MeMugh_ . 13,9
Y4 mi. S§. of Strathmore—Valencia $t., Eastwood Ave.—

Cairns Corner - __._. N. M. Ball Sons & Larsen Bros.——_... . . .C. F. Otiphant_____._.. __ 33.0
Calabasas School—Brent Jet ieceea-C. O. Sparks & Mundo Engr. COn____ W. J. Calvin_____________ 40.4
Azusa Ave.—San Gabriel River Bridge = A. S. Vinnell Company______________________ C. R. Montgomery .—_____ 13.0
Center Street—fFirestone Blvd.______ Matich Bros._____________ aF By Cressy-iomac—— 15.7
Lakewood Bivd.—Norwalk Road Sully-Miller ©0u_ e .---W. D. Eaton . . 31.7
Carolina Ave.—Yorba Lindde s mme e C. 0. Sparks & Mundo Enar. -H. J. Fallalec o coameeem 26.3
Dowling Ave.—Linda Vista Street - ommccccecemecmmmm e A. S. Vinnell Company____.____ _____________ L. 8. Lindley____ 23.7
Newbury Park—Conejo Creek oo L VIEPY BP0 v e W. |. Templeton. 32.7
At Snow Creek o _-Oswald Bros.__ " --E. A. Bannister. 29.5
Beavumont—2 mi. wester)y oo oo _____________ Osw2ld Bros. e e e - J. M. Hollister_.__ 17.1
Carquinez Bridge—0.9 mli. northerly. __Union Paving Company_____... --G. R. Hubbard._ 74.4
Los Banos—10.5 mi, casterly________ --Louis Biasotti & C. C. Wood_ _A. K. Nulty______________ 20.4
Sandia—Aiamo River ... ... - --George ENi$ oo ____ J. F. Taylor—w_—o___ 20.8
Calexico—3.1 mi. easterly._.. - e R, E. Hazard & Sons__ -.C. R. Hagbert_ ... 20.2
Lake Hodges—Escondido oo, - . ________ R. E. Hazard & Sons.. -—L. E. Liston... 7.5
Harasthy Strect—Barnett Street____ . __ .. _ __V. R. Dennis €0+ oo e B. F. Moore___.__ 78.0
Oceanside—L as Flores Underpass (por.)__.___.. T vy Wood and Bevanda _L. H. Williams 24.1

AVEOrageé-cae oo _ 28.6

Road Mix

Trinidad—McNeil’'s Ranch _____ e ___Poulos and McEwen_..__. e e s E. L. Miller 257
Howell—V3 mi. S, Keddie____________ __Hayward Bldg. Materiai Co._ —-C. Brown....._ 19.8
Sulphur Creek—Bouldesr Creek Hill o o Guy F. Atkinson Company___ _-P., F. Green 35.4
Viola—Forest Boundary - Fredericksen & Wastbrook.___ —-G. Sundman____.__ 35.0
Farallone City-~-~Rockaway Beaeh________ . _____________._ Granfield, Farrar & Carlin_ --H. A. Simard__ 12.6
Route 68—N. City limite of San Jose -Baslch BroS.me o --C. F. Price_____ 34.4
Agnew Underpass—San Jose (por.).. __Raisch & Heplo..___.___ - -.C. F. Price.. 51.2
2 mi. E.—3l4 mi. E. of Monolith.. 2 VOURE BT SONLE it e i i i e s e D.G. Evans..——_ ... 333
Box Springs—3 mi. E. of Moreno___ ... o .comeee___ __Oswald Bros...... —_. E. A. Bannister._ ... i 18.8
Mountain Pags—Nevada State Lineo—_..____._________ _____ Geo. Pollock Company. C. V. Kane_______ 57.5

2.5 mi, W. of Java—0.5 mi. E. of Java.

Basich &ros.

Between Amboy and 17 mi. E. (por.y.________

Conway Summit—1 mi. W. of Bodie Road_.

4 mi. S.—1.7 mi, S, of Fish Springs___ . e ___
Bishop—Owens River....._ . o . . _______
Neaer INYoKErMeaeme e .o

____________ -Basich Bros

1.2 mi. SE~1.7 mi. NW. of Rodemacher__..._.
Mammoth Lake—Route 23, Casa Diablo Hot Springs..______Oswald Bros..

Vernalis—Gates Road

________ --Basich Bros

Basich Bros

Stoddard Springs—McCoy Saddle

Mulberry Avenue—Calipatria

R. €. Hazard & Sons

2.5 mi, E. of Rincon—Rancho Cuca....._______

Beerman, Jones & Maestretti_.____

LBaRBAREREE
NN NNGTORrDOou

Menalo Country Club—Woodside

Waldae Point—Golden Gate Bridge ...._

Spence Street—Downey Road ———-

- C. F. Robbins

34.

31.6

_________ A . walshoecoeoe__ ... 161.8
_________ W. A, RiCOa e 28.3
s B Wi HOY b sl sl 72.6
AVerage o ccca - 65.7

(Continued from page 15)

Construction Records

One outstanding project holds the
record for 1937 for maximura aver-

age daily output, strength of con-
erete, and surface smoothness. Con-
tract 07XC3, road VII-Ora-171-A,
Hnt B, on Hampshire Avenue be-
tween Coast Bonlevard and Gar-
field Street, established an average

California Highways and Public Works (May1533)

output of 465.7 cubic yards of con-

erete per day, an avera@e compres-

sive streogth of 5813 pouuds per

square inch, and an all-time record

was made on surface smoothness
(Continued on page 24)
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Highway Between Redlands and
Crystal Springs to Be Realigned

By A. EVERETT SMITH, Assistant Highway Engineer

of Redlands city limits. This portion

N LINE with recent jmprove-
ments on State Highway Route
26, a project will soon be under
way from New Avenue in Redlands
easterly to Crystal Springs, a distance
of two and thirty-six one-huvndredths
of 8 mule. Bids were opened for this
project on April 21. Claude Fisher

Avenue, some seven hundred feet, the
new construction will follow the ex-
isting traveled way along Roosevelt
Road. From Highland Avenue to the
eastern terminug, new alignment will
be used throughout.
end of the project, for the convenience
of public traffec, a detour will be con-
strueted and surfaced with road mix

Along the west -

will be graded to rough grade only at
this time. It is, however, designed
to modern standards of alignment and
will eventually be used to ecliminate
the sharper curves in the Crystal
Springs Canyon. Approximately
ninety-four thousand cubic yards of
roadway excavation is to be moved,

<

a
1
B2

REDLANDS

submitted the low bid. This is a Jink
in the Lios Angeles to Imperial Valley
highway.

The project beginning at New Ave-
nue extends easterly through Reser-
voir Canyon, and continues on up
Crystal Springs Canyon to Crystal
Springs. This is an especially de-
lightful portion of highway. It is
here that the west bound traveler
leaves the desert roads behind and
suddenly finds himself swinging down
the pleasant Crystal Springs Canyon.
A Jittle farther aud he has passed the
Redlands City Reservoir and imme-
diately, without previous warning, is
in the midst of {ragrant orange
groves.

NEW ALIGNMENT
From New Avenue to Highland

[Eighteen

Reservoir

OLD ROAD

-
-----~..~ -‘,—

NEW STATE HIGHWAY

surface treatment. Along the balance
of the work, traffic will be permitted
to use the existing road during con-
struction.

From the beginning of the project
to the east city limits of Redlands,
approximately four thousand, four
hundred cubic yards of Class “‘B’’
Portland cement concrete will be used
in construecting two Jlanes of pave-
ment, each eleven feet in width and
approximately ome and eight-tenths
miles in leagth. This pavement is to
be bordered with road-mix suarface
treated shoulders to a minimum width
of eight feet on each side.

Most of the material for roadway
embankment will be obtained from the
portion of the project that lies east

<
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involving some five million station
yards of overhaul.

THIRTY-EICHT FOOT ROADBED

Facilities for adequate drainage
will be supplied by placing corrugated
wetal pipes, and reinforced concrete
box culverts.

The highway is to be constructed in
general to a thirty-eight foot roadbed
width, so designed as to be suitable
for ultimate nse as a one-half section
of a four Jane highway with a central
dividing strmp.

When complete, this new highway
will present a two lane pavement with
wide surfaced shoulders, all con-
structed to modern standards. The
alignment will be greatly improved
and will have a minimum radius of
curvature of one thousand feet.

(May 1938) California Highways and Public Works



Proposed improvement of East approach to Redliands.

The new highway will replace an
old bituminous macadam pavement
that is very rough and is fast giving
way under the heavy automobile and
truck traffie to which it is subjected.
The old road has numerous sharp
curves with inadeguate sight dis-
tances, making driving slow and haz-
ardous. Here, as was the case on
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other sections of this route before im-
provement, the lighter and faster ve-
hicles form Jong lines of traffic bebind

Proposad project at the east entrance
to Redlands, Dotted lines show new
alignment eliminating steep and danger-

OuUB CUrves.

. By i AT N
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'ﬁr"i.'bl 35,5.,‘,‘...4,.@“.-45‘,&@_47.‘. S

Dotted lines show new alignment through valley below Crystal Springs.

the big slow moving trucks where
sight distance, due to outmoded align-
ment, is inadequate for safe passing.
This improvement will greatly facili-
tate traffic movement and will elimi-
nate another section on this route
where this particular type of diffi-
culty has been encounteved to a seri-
ous extent.




STATE SURVEYS ITS SNOW CROP

By FRED H. PAGET, Associate Hydraulic Engineer

nually by the Division of Water

Resourees to gage the area, depth
and density of the California snow-
pack. I'rom this snowpack will come
the water wvecessary during the fol-
lowing suvramer for crop irrigation,
power generation, mining, manufae-
turing and municipal needs; as wel
as for navigation requirements, salin-
ity prevention, and a multiplicity of
smaller uses.

While man can not regulate or con-
trol the release of water stored in the
mountain snowpack, he can, if he
Jmows the umount that will be at hig
disposal, arrange ahead of time an in-
telligent program to get the full bene-
fit of this water as it is released by the
forces of nature. It is to get this ad-
vance knowledge that the snow sur-
veyors each spring trek into the snow
covered mountuing ta measure and
gage the snow crop.

: ;NOW sarveys are conducted an-

OEAVY ENOW PACK

Few people fully appreciate the
immensity of the water storage ca-
pacity provided by the snow fields
which reach from the Tehachapi on
the south to Mount Shasta on the
north, covering an area of approxi-
mately 17,000 square miles, as the
rainy geason in Califoruia closes and
the irrigation seagon begins.

On April 1st of this year some 33
million acre feet of water were held
stored in the Bierrs snowpack as
compared to 4 million acre feet total
storage in the man-made reservoirs
of this same region. Outranking
many times in volume the man con-
trolled water supply and even more
advantageously placed as regards
digtribution and elevation, it is ex:
fremely important to have an accu-
rate measurement made annnally of
this most valuable water crop.

Since 1929 the California Coopera-
tive Snow Surveys have been in op-
evation. Iach year ruany organiza-
tions, including private corporations,
public uatilities, municipalities, irri-
gation, water storage, and municipal
districts, as well as governmental
agencies—State and Tederal—unite
under the leadership of the Division
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of Water Resources to make the an-
nual measurements.

NETWORK OF SNOW COURSES

During the summer months, under
the guidance of the Division, the
necessary preparatory work is done.
New snow courses are laid out and
old ones cleared of encroaching brush
and young trees; the use of existing

cabins is arranged for or new ones.

built, while snow measuring equip-
ment in each area is put in good
shape and new men are jastructed as
to its use.

A network of snow courses covers
each watershed, each snow course rep-
resenting a surrounding area varying
in extent aceording to topographic
conditions. The snow course as a rule
is }aid out in the shape of a cross large
enough to allow of about 20 samples
being made at 50-foot intervals, both
ends of each line being permanently
marked with a yellow and red snow
course marker spiked to a convenient
tree, high enough to be above the
deepest snow of a severe winter.

TARING OF SAMPLES

A sketeh map showing the location
of the sampling points with relation
to the markers is earried by each snow
survey party. At each sampling
point shown on the map a measure-
ment must be made. Using a hollow
steel or aluminum tube with sharp
teeth along the Jower cutting edge a
sample is cut from the snowpack, from
the surface to the ground beneath, in
much the same manuer as an apple is
cored. The depth of the snow is noted
from graduations on the outside of
the tube and then the tube with its
cove of smow is withdrawn and
weighed on special spring scales so
calibrated that the amount of water in
the snow is indicated directly by the
reading of the scales. An average of
the twenty samples taken at each snow
course irons out any inequalities due
to uneven ground or drifted snow.

The snow surveyors, men of sound
physique and stout heart, travel frow
10 to 30 miles a day, depending upon
their schedule, the condition of the
weather and the state of the snow.
Shelter cabins for stops and emergen-

ecies as a rule are available at 12-mile
intervals. These are equipped with a
bed, a stove and a table, and stocked
ahead of time with fuel, food and bed-
ding.

SOME HARDSHIPS

Primitive though the comforts of
the shelter cabins are, they are much
to be preferred to s night in the
open such as was the unhappy lot of
two of our snow surveyors who last
year lost their way in the gloom of
an early evening snow storm.
Jammed together into their one
sleeping bag in & shallow depression
in the snow, sheltered by & clump of
pine trees they holed up to wait for
dawn. Fortunately the weather was
not extremely cold and beyond hav-
ing to put up with rather cramped
quarters, 2 mild pang of hunger or
two, and the difficulty of getting
their feet back into frozen boots
excavated from under a foot of fresh-
ly fallen snow, they came through in
good shape.

Backtracking after daylight they
found where they had missed the
turnoff and an hour later they were
enjoying a good hot breakfast in the
shelter cabin they should have
reached the evening before.

This year 150 men took part in the
main survey of the snowpack. On
skis or webbed snow shoes according
to their personal choice, those parties
entrusted with the longer trips into
the more jsolated regions started out
on March 23d, and the last man re-
ported back on April 8th. ”

BEAR STEALS GRUB

The routine reports of their trips
included delays on account of siorms,
snow blindness and equipment trouble.
Cabins in some instances were crushed
in by the unusually heavy snow. Grub
caches rifled by unserupulous hunters
wete reported, and in the Kerm River
watershed a bear, with a hunger for
fattening food, clawed his way
through one end of a shelter cabin,
and after devouring most of the grub
supply and spoiling the rest, forced
his way cut through the other end.
The snow had flattened the weakened

(Continued on page 24)
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1. Taking snow sample. Tube
is hald vertically and started
down at position indicated on
sketch map of snow course.

2. With weight applied to driv-
ing wrench the tube is rotated
and forced down through snow to
ground below,

3. Tube with its snow core is
weighed to determine water
content of anow.

4, Snow measurements com-
pleted, survey crew starts for
home as storm begins.




Secondary
Improvem

By W.L.McFADDEN,

the State Highway System, one

hundred sixty-seven miles of
secondary roads in Imperial County.
Of this mileage only seventy-four
miles had been previously surfaced,
and the existing surfacing was gener-
ally, at that time, badly in need of
repalir, or abandonment and realign-
ment. The remaining ninety-three
miles were unsurtaced, and were made
passable by flooding alternate sections
to overcome the dust aund ruts.

The natural material, with the
proper amount of moisture, made a
fair road for light travel, but was not
guitable for heavy truck hauling, and
when dry, was very dusty. After
even a slight rainfall, such as the
valley experiences, it was necessary
to use tractors to tow wagoms and
trucks on all unsurfaced roads.

IN 1933 the Legislature added to

FARM TO MARKET ROADS

This was the existing condition of
the major portion of these roads when
taken into the State Highway System
five years ago. In order to properly
serve the iucreasing traffic load of
these secondary highways, which are
chiefly farm-to-market roads, and
upon which the agrienltural areas
depend for communication and trans-
portation, the Division of Highways
has set up a stage construction pro-
gram

The program consisted of construct-
ing, as soon as possible, with the funds
available, low cost bituminons type
surfaced roads. This construction con-
sists of bringing the roads to proper
grade and alignment, improving the
base by importing suitable material,
the repair of irrigation facilities to
prevent their damaging the roadbed
with moisture in the future, and sur- .
facing the roadbed with plant or road
mix bituminous treated pravel.

While this type of coustrnetion can
not be expeeted to carry the heavy !
truek traffic for any length of time
without high maintenance costs, it

Before and after pictures of 2econdary highwavs in Imperial County. These views
show scctions of the same roads prior to improvement and following regrading and . g s
surfacing. will probably serve its purpose until
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Highway
ent

Associate Highway Engineer

funds are available to construct the
higher types of pavement, and will
at that time serve as a suitable base
which is essential beeause of the un-
stable soil conditions encountered in
the valley.

CONSTRUCTION PROBLEMS

Tt has been possible to improve the
secondary system in the Imperial
Valley to its preseunt stage only by
utilizing, to the fullest extent, the
local materials available. Adverse
soil conditions, seepage water from
adjacent irrigation facilities and the
long distances froma the source of
supply of the ordinary road construc-
tion materials, have been some of the
problems to meet and overcome with
the limited funds available for road
construction. Nearly all of the aggre-
gate used 1n the oiled surfacing, and
for improving the base on which the
surfacing is placed, has come from
the ancient beach line which parallels
the valley on the east.

The completion, the latter part of
January, of the improvement on the
four miles between Brawley and Cali-
patria, provides a dustless and mud-
less surface on the entire State High-
way System in the valley.

THIRTEEN MAJOR HIGHWAYS

Since 1933, the Departiment of
Public Works, through the Division
of Highways, has completed thirteen
major projects, expending a total sum
of approximately $785,700, in the im-
provement of one huvdred tweunty-
eight miles of highway. The average

Hard to believe, but true.

Views of old and new sacondary highway in Imperial County.

Bay Bridge Traffic Increases

of 1,523 cars over the previous month was announced by State Director

&. N INCREASE in daily traffic on the San Franciseo-Oakland Bay Bridge

of Public Works Ear! Lee Kelly from a report of April traffic figures

for the span, filed by State Highway Engineer C. H, Pureell.
month 23,118 vehicles per day crossed the bridge.

During last

Total number of vehicles for April was 693,547 as against 669,431 vehi-

cles for March.
to March figures of $348,235.23.

Comparative figures and totals follow:

Total collections for April were $367,996.88, as compared

cost per mile has been approximately Total Total Total since
$6’200_ April March opening
Recent traffic counts have shown Passenger Autos _______________ 645,603 617,244 12,383,228
that travel on some of these roads Auto Trailers . __ _______________ 892 595 20,165
that have been improved, has in-  Motoreycles __._____ . _________ 2,247 1,895 44,073
creased from one bundred to one LEIBATS, . ssiisi . iestteine: 1,077 1,061 12,883
thousand cars per day. This increase Trucks __ . _____ . __ 31,719 36,878 442 924
indicates the advantage to the valley Truck Trailers ______________ 1,244 1,172 26,834
traffic of such improvement, and addi- Buses ___._____ _______________ 10,765 10,586 144 491
tional surfacing or paving will be  Total Vehicles .__.___. . ________ 693,647 669,431 13,074,398
added as required in order to properly =~ Extra Passengers _________ _____ 188,120 166,045 2,807,624
provide for the traffic. Preight Lbs, _________________ - 74,814,670 68,607,331 1,001,637,020

California Highways and Public Works (May1538)
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State Surveys
I¢s Snow Crop

(Continued from page 20)

cabin to earth by the time the bovs
arrived and the blankets were a mass
of ice. Tired as they were there was
nothing else to do but take up a few
notches in their belts and slog on
twelve miles more to the next eabin.

At Sacramento the snow survey re-
ports are segregated as to watersheds
and by a systematic procedure the
snowpack m each watershed is ap-
praised and forecasts of run-off are
made. During the past few vears
most of the forecasts have had an
accuracy of better than 10 per cent
while many are much closer than that
figure.

For the Bierra as a whole this
year's snowpack is well above nor-
mal and in most watersheds heavier
than any msasured during the nine
years that snow surveys have been
made. A tabulation of all the snow
survey measurements together with
forecasts of flow from 14 watersheds
are contained in the Snow Survey
Bulletin issued by the Division of
Water Resources on April 11th.
Copies of this bulletin may be had
from the Division upon request.

Motorways Plan for South

The 1937 traffic survey of the Los
Angeles metropolitan area made by
the Automobile Club of Southern
California presented as the logica)
solution to Los Angeles County’s acute
congestion and accident problems,
proposes a network of new intersec-
tion-free divided motorways exelu-
sively for motor wvehicles across the
metropolitan area. These would con-
tinue on upper story levels through
specially designed parking and office
buildings in business distriets, and on
bridges across existing streets.

Other recommendations include
prohibiting eurb parking on all ecom-
mercial streets and highways and de-
veloping off-street parking faeilities,
restrieting curb parking on residen-
tial streets, removing all street rail-
ways within a reasonable period of
time, establishing an adequate motor
bus system with off street terminals,
and separating grades of commercial
street intersections wherever practical.

[ Twenty-four]

PAVEMENT RECORDS

(Continued from page 17)

of 3.5 inches per mile, with the use
of the Johnson drag finisher. J. E.
Haddock, ILtd., was the contractor,
W. D. Eaton, the resident engineer,
and H. D. Johnson, street assistant.
It is indicated on later work that
the Johnson drag finisher is capable
of producing a surface smoothness
superior to that produced oun this
project.

The average daily concrete pave-
ment output for the entire State
during 1937 was 396 cu. yds., com-
pared to 386 cu, yds. in 1936. The'
average compressive strength for
Class ‘A’ concrete pavement laid
during 1937 was 4470 pounds per
square imch, as against 4550 pounds

in 1936, On Contract 610TCI10,
road X-Sol-7-C,Vae,D, Class “B*’
concrete was placed, having a

strength of 3417 pounds.
The average surface smoothness
for the State during 1937 was 8.2

inches per mile compared to 12.1
inches in 1936.

The record for cement control was
made on Contract 87X(C25, road
VII-L.A-168-A,B, Center Street to
Firestone Boulevard, with an aver-
age variation of 0.28 per cent. Ma-
tich Bros. were the contractors, F'. B.
Cressy, resident engineer, and G. H.
Lainb, street assistant. The average
variation in cement control for 1937
was 0.81%, compared to 0.85% in
1936.

Asphalt Concrete

CONSTRUCTION METHODS

During the 1937 season, an ex-
perimental seetion was constructed
on Contract 66V C5-86VMCL1, road VI-
Ker-4-C,Bkd, from 10.5 miles south
of Bakersfield to Grove Street, using
asphaltic cement of a much higher
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Example of 20-foot asphalt concrete lane with concrete curbs and eacth dividing steip in Montecito, Santa Barbara County.

penetration than the uswval standard
of 40 to 60. 2540 lineal feet of sur-
face was laid with 70 to 80 pene-
tration asphalt, 2350 lineal feet with
110 penetration, 2635 lineal feet with
160 penetratioin and 3910 lineal feet
with 90-95 road oil.

It was necessary to revise the roll-
ing procedure on the sections in
which the softer grades of asphalt
were used, but this did not materi-
ally complicate construction methods,
and the surface smoothness of the
experimental sections compares fa-
vorably with the standard sections.

Since the use of asphaltic cement
of higher penetrations is increasingly
evident in asphalt concrete pavement
construction, the department is
adopting ranges of 71 to 85, 86 to
100, and 101 to 120 penetration, for
future work.

Compensation in the asphalt con-
tent is being made for the asphalt-
enes as indicated in the petrolenm
ether solubility test, and this ecor-
rection has resulted in a uaniformity
in mixtures that was Impossible to
obtain under former methods. These
corrections will be continaed with
the softer grades of asphalt.

Construction Records

The maximum daily output of as-
phalt concrete, and the highest aver-
age stability of surface course mix-
tures were obtained on Contract

AN APPRECIATION

Dept. of Public Works,
Sacramento, Calif,

Attention Superintendent;
Highway Maintenance Service:

It is with great pleasure that
I compliment you for the mar-
velous work you have done for
the motorists of thiz State and
the training of your persomnal.

To prove the above state-
ment, this day about 100 yds.
west of the west terminal of
the Broadway Tunnel, my auto-
mobile caught fire. It was only
through the help of one of your
courteous maintenance men,
Mr. J. A. Peirano, that my car
was saved from a total loss.

I tried to compensate Mr.
Peirano for his service but
he flatly refused to accept.

If all organizations had their
men trained to be as obliging
as you have, wouldn't we be
living in & better world?

A Most Grateful Motorist,
Sincerely,

AVARON DAVIS
1536 Scemnic Ave.,
Berkeley, Calif.

———

84TC13-64TC32, road IV-S.M-2-S.
M,Bmt,B,S.Car,Rdw.C, from San Ma-

Cdlifornia Highways and Public Works (May1933)

teo to Redwood City. An average
of 805 tons of asphalt conerete were
laid per eight-hour day, and the
average stability of surface course
mixtures was 45%. Basich Bros.
were the contractors, . 'W. Montell
the resident engineer, and E. W.
Herlinger, the street assistant. The
average daily output for the State
during 1937 was 550 tons, compared
to 447 tons in 1936. The average
stability of surface mixture was 36%
during 1937.

The densest surface mixture was
placed on Contract 86TC4, road VI-
IPre-4-C, Biola Junetion to Herndon,
in which the average relative specific
gravity was 97.6%. TUnion Paving
Company was the contractor, F. W.
Howard, the resident engineer, and
E. Thomas, the street assistant. The
State average was 94.6%, compared
to 943% in 1936.

The record for surface smoothness
was secured on Contract 03TC1, road
I11-Gle-7-B, Willows to Artols, in
which the average roughness was 8.2
inches per mile. N. M. Ball Sons
were the contractors, J. C. Womack
the restdent engineer, and J. G. Meh-
ren, the street assistant. The aver-
age smoothness for the State was 15.5
inches as compared to 14.7 inches
per mile in 1936.

A slightly greater mileage of plant-
mix surface was laid in 1937 than in
previous years, there lhaving been
constructed 120 miles of this type

(Continued on page 28)
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DIVISION OF

OFFICIAL REPORT

FOR YTHE MONTH OF
L
April, 1938

EDWARD HYATT, State Engineer

NCINEBRING studies for ne-

gotiations and contracts in eon-

nection with the construction
and operation of the Central Valley
Project have been continued by the
Division of Water Resources, repre-
senting the Water Project Authority
of the State of California, under a
cooperative work agreement with the
U. S. Bureau of Reclamation.

During the month studies were
made of the general plans for the
Shasta Dam and Miles 4 to 12 of
the Contra Costa Canal and approval
of these plans was given by the Water
Project Authority.

The Bureau of Reclamation opened
bids on April 11 for a diversion
tunnel and temporary relocation of
the Southern Pacific Railroad at the
Shasta dam site. Announcement has
also been made by the Bureau that
bids for another eight miles of the
Contra Costa Canal will be opened
on May 20 and that the bids for
the construction of the Shasta Dam
will be opened on Juune 1.

Work has continued aund good prog-
ress i8 being made on the construe-
tion of the Coutra Costa Canal and
the Government Camp for Shasta
Dara. The first four wiles of the
canal are more than 65% completed
and the buildings for the Govern-
ment Camp are practically completed.

IRRIGATION DISTRICTS

Late storms and high water conditions
have delayed somewhat the opening of the
irrigation season, but in many of the dis-
tricts water has been turned into the canals.
The heavy snow pack ip the mountains as-
sures an ample zupply of water for most
areas during the coming summer. Seep-
age svd high ground water have given
some trouble in the cultivation and plant-
ing of ecrops and plans for supplemental
drainage are being investiguted in certain
districts.

SUPERVISION OF DAMS

Two sapplications were received during
April, nawely for Fairmount Park Dam
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in Riverside County and McCarty Dam in
Calaveras County. Within the month Bo-
nita Canyon Dam in Orange County, Gene
Wash Dam in San Bernardino County and
(’Shaughnessy Nam in Tuolumne County
have been completed and will be ready for
approval at an early date. There has
been satisfactory progress made on the
work at Bean Hollow Dam in San Mateo
County and North Fork Dam in Santa
Clara County, and the work at Copper
Basin Dam in San Bernardino County is
very nearly completed.

WATER RIGHTS

Supervision of Appropriation of Water

Seventeen applications to appropriate
water were received during March, G ap-
plications were denied and 8 applications
were approved. In the same period 4
permits were revoked and the rights under
6 permits were confirmed by the issuance
of licenses,

Field work for the year 1938 involving
the investigation of projects under permits
ond licenses began on April 11th. There
are 288 cases listed for ipvestigation as
compared with 233 last year and 239 in
1936. Visits will be necessary to all ex-
cept 5 counties of the State.

SACRAMENTO-SAN JOAQUIN
WATER SUPERVISION

Field work has commenced and at pres-
eut congiste of visiting all points of di-
version to insure that vecords of opera-
tions will be kept during the coming sea-
son. Discharge measurements are being
made of the larger plants which are at
present o operation. Due 1o the abnor-
mally heavy rainfail duving tbe past wivoter,
it will be some time before ull of the smaller
planis slobg tbe rivers are in operation.

CALIFORNIA COOPERATIVE
SNOW SURVEYS

During the last week of March and the
first week of April, the main annoul snow
survey was conducted throughout (be Sierra
trom the Xlamath to the Kern.

fogaged on this work were 150 men who
took part in the survey, working from 40
cenlers strategically located to give nceess
to the entire arca with a minimum of travel.

FLOOD CONTROL AND
RECLAMATION

Maintenance of Sacramento Flood Conirol

Project

During this period there were no ex-
tremely high stages in the channels of the
flond control project. but during the entire
interval the stages remaived relatively high
for this time of the year. and for most of
the period they remained above bank ful}
stage. As a result of this evtremely un-
n=ial condition, excessive seepage is caps-
ing damage to land bordering the Sacra-
mento and Tealher Rivers, particularly
to tbe orchards. The drainage plants of
the Sutter By-pass were operated coutin-
wously thronghont the month and wiscel-
laneous maintenance work has been carried
on. Water has been spilling into the by-
passes tbrough Colusa. Tisdale and Fremont
wejrs during practically the entire period.

Relief Labor Work

During thig period about 50 rvelief labor-
ers have been employed iv clearing the
rightof-<way for State-Federal levee con-
struction oo the Jeft bavk of the Saera-
mento River frow Meridian to Butte Slough.
About 25 WPA men have been engsged in
miscellaneous work on other parts of the
project. Al by-pass and overfow channels
have been covered with water so that clear-
ing with velief Jabor could not proceed.

Sacramento Flood Control Project

Construction has bees completed on
five timber bridges in the Dry Creek
project wear Wheatland.

Emergency Levee Repairg

Work has been continued ip making
repairs to levees in Glenn, Shasta, Butte
and Tebama Counties under Exerutive
Order No. B 177, and at this date approx-
ymately $75,000 hns been expended. In
early April it was found necessary to do
some further work at Robiuson Bend on
the IMeather River, due to the excessive bank
erogion at Jow water stage. A set-back
levee was constructed 1400 feet lovg, and
about 2000 tons of Oroville cobbles were
vsed to protect the bank,

Bmergency Levee Prolection and Repair

The Jevee breaks on the Paradise Cut
in San Joaguin County have been closed
and all emergency protection work om the
San Jonquin River in San Joagnin County
has been discontinved, except at a point
downstresm from the Baota-Carbons Ir-
rigation District intake. Bank erosion
js contimwing at this place in a manner
which may endanger the levee during the
rise expected from the melting snows.

(May 1933) California Highways and Public Works




Highway Bids and Awards
for the Month of April, 1938

ALAMEDA COUNTY—Bast approach
to the San Francisco-Ozkland Bay Bridge
betweenn ‘the distribution structore aad
University Avenue, abour 3.3 miles red-
wood curbs to be covstructed, & water sup-
ply line jnstolled sud shoulder widening
and parking areas to be constructed and a
penetradon oil treatment applied thereto,
District 1V, Route 5,89, Section Oak., Emy.,
Ber. Uvderground Construetion Co Oak-
land, $24,833; L. C. Seidel, Oaklaud $25.-
848; Lee J. Jwuwel, Berkelev ‘425 4_9
M. J. Lynch, Ssn Frzmc'lsco
Cbas. L. Harney, Sen Franelsco %32 116
A. Sods and Son, Oakland, § 03 Eaton
& Smith, Sap Franmseo, 3o822. Con-
tract awarded to Wllhams Bros. & Haas,
Inc., San Francisco, $23,642.18.

GLENN COUNTY—EIk Creek Road, be-
tween 7 miles wast of Willows amd 10.5
miles west of Willows, about 3.5 wiles to
be surfaced with gravel base and road-mix
surfacing and shoulders to be constructed.
District 111, [eeder road. Claude C. Wood,
Stockton, .17,4:48 B. A. Forde, San An-
selmo, $17, ; N. M. Ball and Sons, Ber-
keley, $18, 471 " Poulos and McEwen, Sacra-
mento, $18,834; Oilfields Trucking Co.,
Bakersfield, $19.239 Fredericksen & West-
brook, Lower Lake, $19,544; Harms PBros.,
Susauwl]e, $19,634; C. W. Calletti & Co.,
San Rafuel, 2321 746 Helwig Covstruction
Co., Sebastopol ‘%22,382 anrabkan Co.,
San Francisco, 322,518; E. B. Bishop.
Orland, $23,446. Contract awarded to
Lee J. Immel, Berkeley, $17,411.00

IMPERIAL COUNTY—Furnishing and
spreading gravel between four wmiles east
of Imperial and 1 wile east of Brawley.
Distriet XI, Route 201, SectHon B. V. R.
Denisg Consl.rucuon San Dxego, $17, 257
G. W. Ellig, Los Anvcles
tract awarded to fE[tu,ard & Sons,
San Diego, $10,983 90

INYO COUNTY —At Independence,
about 1.5 mile to be graded and roadmix
surfacing applied. District IX, Route 23,
Sectiong M, A. Vido Kovacevich, South
Gate, $19792 Contract awarded to Ba-
gich Bms, Torrance, $19,677.10.

KERN OCOUNTY—DBetween scutherly
boundary aud 3 miles north of Rosamond,
about 8.3 miles to bhe graded and plant-
mixed surfacing to be placed. Distriet IX,
Route 28, Section A. V. R. Dennig Con-
struction Co., San Diege, $58,912; Claude
IMisher Cowmpany, Ltd.,, Los Angeles, $64,-
893; Basich Brotbers, Torrance, $64,922;
anﬁth Company, Los Angeles, , 150
R. Hazard & Soms, San Diego, $ 61‘19
Glbbuns & Reed Co., DBurbank, $67,910;
George R. Curtia Paving Co., Los Angelee,
$70,802; Piazza and Huntley, San Jose,
871, 871 ; Hanrahnn Company, San Fran-
cisco, $§1 180; L. A. Paving Co., Los Av-
geles, $119,772. Contract awarded to G. W.
Elis. North Hollywood, $54,204.80,

LASSEN COUNTY—Between Nubleber
and 81 miles northeast of Bieber, about
104 mlles to be graded apd surfaced with
plant mixed surfacing. District II, Rouote
28, Seetions A, B. J. A. Cassou, Hayward,

8,055 ; Larsen Bros. and Harms Bros,

acramento, $134, 83.) Hanvaban Co., San
Fraoeiseo, %10 98 Pacific States Con-
struction  Qo., Sauw TFraucisco, $157,043;
Union Paving Co., San ¥Francisco, § 162,~
391; Clavgde C. Wood, Stockton, $127,817.
Contract awarded to Poulos and McBwen,
Sacramento, $106,534.90.

LOS ANGDLES COUNTY—Undergrade
crogsing uvoder tracks of S.P.R.R. pear
Hewitl. Station and approaches to be con-
strueted.  Distriet VII, Route 189, Sec-
tion L.A. C. O, Sparks and Mundo Ln-
gineering Co., Los Angeles, $184,986; Gib-
bous & Reed Co., Burbaok, $l7o 452 ;
Claude Fisher Co., Ltd Los An,;eles 180-
909; L. A. Pavm" Co., Los Angeles, | 198~
618 ; Grifith Co., Lo¢ Angeles, 5190 493 ;
Byert;s & Dunu, Los Angeles, 172166
Winston Bros. Co.. Los Angeles, $ 188.247 :
Gates & Huutley, Los Angeles, $215431:
John Strona, Powona, $169,590; Uhited
Concrete Pipe Corp., Lios Angeles, .‘%18& 037 ;
Minnis and Moody and Werner and W ‘bb,
Los Angeles, $179.741; J. E. Haddock, Ltd.,
Pasadena, $181,415. ‘Gontract awarded to
Oscar Oberg, Los Angeles, $1635,732.25.

MBENDOCINO COUNTY—Between Hen-
ry Gulech and Westport Gulch, about 1.3
wiles to be graded and penctration oil
treatment apphed District I, Route 586,
Sections A,B,C,D,F. Harold Smith, St.
Helena, $31, GOé Chas. L. Harney, San
Fraveisco, § 32 432 Jokp Burman and Sons,
Fureka, $M285 Valley Construction Co.,
San Jose, 135719 F. J. Maurer & Son,
Ine., vEureka. $35,'764: Guerin Bros., San
Francisco, $38,443; Clande C. Wood, Stock-
tou,$41,483; Lee J. Immel, Berkeley, $44,-
985; C. W. Calletti & Co.. San Rafael, 48,-
122. Contract awarded Lo Rock & Gravel
Truckiog Co. Oakland, $28,449.90.

MENDOCINO COUNTY — Beiween 3
mile porth of McCoy Creek and Piercy,
about 1.5 wiles to be graded and surfaced
with untreated crushed gravel or stoune
surfacing. Distriet I, Route 1, Section K.
C. W. Caletti & Co., San Rafael, $89,788;
Chas. . Haroey, San Francisco, $88,536;
Young & Son Co., Ltd., Berkeley, $91,411;
N. M. Ball Sovus, Berkeley, $94,839; Hem-
street and Bell, Marysville, $97,255; Tred-
ericksen aud Westbrook, Lower Lalke, $98,-
217; Coutract awarded to Poulos apd Me-
Bwep, Sacramento, $82,550.

MONTRREY COUNTY — At Willow
Springs Maintenance Station, 2 12-man
buvkhounse avd appurtenunces to be con-
structed. District V, Route 06, Section B.
George Waters, Sauta Maria, $942‘.2, M.
J. Murplhy, Iue., Carme), $9,368; Theo. M.
Maino, San Luis Oblspo, 38740 F. C
Stolte Co., Pacific Grove, $8494; 0. R.
Ocbs, San Lunis Obispo, $7.600. Contract
awarded to Victor L sand Willam B.
Jacobson, Los Angeles, $7,484.00.

SANTA BARBARA COUNTY — Be-
tween Gaviota Pass and Santa Ynez River,
about 2.9 wiles to be graded, Paved with
Portland cement concrete and four rein-
forced concrete bridges to be constructed.
District V. Route 2, Section D. Macco
Construction Co. Clearwater $299,708; J.
. Haddock, Ltd, Pasadena, $285,923:
Claude Fls}.\er Company Ltd., T.os Angeles,
$280,633; Grifith Company. 'Tos Angeles,
5‘3‘90 954 Hredericksen avd Westbrook,
Lower Lnke, $297,165; United Conerete
Pipe Corp., Los Angeles, $308,684. Con-
tract awarded to C. O. Sparks and Mundo
Bogineering Co., Los Avgeles, $27R.535.90.

SANTA CLARA COUNTY — Between
Coyote and Llagas Creek, about 10.9 miles
to be graded and paved Wxth asphalt con-
crete and a reinforced coucrete bridge to
be constructed. Distriet IV, Route 2, Sec-
tion B, Mg,H,C. Union Pau Co., San
Francisco SéBé 588; Chas. arney, San

California Highways and Public Works (May 1953)

Modoc Highway
Project Completed

(Continued from page 3)

The work under the countract in-
volved the excavating and handling of
approximately 140,000 cubic yards of
earth and rock, the placing of 68,000
cubie yards of gravel for base surfac-
ing and the placing of some 18,000
tons of bituminous plant-mixed sur-
facing. This work involved the expen-
diture of approximately $202,500.

No effort was spared by the con-
tractor in the performance of the
work under the contract. The expe-
ditious manner in which the work was
executed and the results obtained were
greatly appreciated by all concerned,
and particularly so by the motoring
publie. The major items of work were
as a general rule conducted with three
working shifts per day and with sev-
eral operatiens in progress simulta-
neously.

The Hanrahan Company of San
Francisco was the contractor with
A. L. Gladney, as superintendent.

Francisco, $387,343 ; A. J. Raiscb, San Jose,
$362,885 ; Hanraban Company, San Frau-
cisco, $309,962; Grifith Company, Los An-
geles, 8354.)35 Contract aswarded to Jones
and King, Hayward, $282,703.05.

SANTA CLARA COUNTY—Between
Agnew Underpass and North San Jose
Underpass, about 2.6 wiles, corb dividing
strip to be constructed District TV, Route
68, Section B, C. Seide], Oaklaud, $24,-
208; Granite Comtrueuon Ltd.,, Wat-
somn]le, $22,728; Palo Alto ‘Rozd Mate~
rials Co., Palo Alto, $19434; Chas, L.
Harney, San I‘ra.nmseo §29 418 Piazza
& Huntley, San Jose, $21,495 - Peira &
Son, San I'ranciseo, $20,643 F. Kaus,
Stockton, $20,185; A. J. Raiseh, San Jose,
$22,995: Valley = Construction Co., San
Jose, $20,799; Parish Bros.,, Los Angeles,
»23 265 Dnrl W. Hegple, San Jose, $23,-
362: B. Howkins & Co., San Franasco,
$28, 59 bee J. Immel, Berkeley, $21,958.
Contract awarded (o Harvey . Conner,
Redwood City, $18,992.90.

SAN DIEGO COUNTY—In San Diego,
between Batnett Avenue and Mirdawar
Road, 9.7 miles to be graded and paved with
Poriland cement concrete and asphalt con-
crete. District X1. Route 2, Section S.D.
Oswald Bros., Los Angeles. $358,332; V.
R. Depnis C0nstruction Co., San Diego,
$354.005 ; . Hazard and Souns, San
Diego, $37s 224; Metropolitan Construc-
tion Co., Los Angeles. 8372,420: Griflith
Company, Los Angeles, $354,127; United
Ooncrete Pipe Corp,, Ztos Angeles, $398,-

J. E. Haddock Co., Ltd., Pasadena,
qA()f 623; Daley Corp.. San Diego, 3348,
429, Contracy awarded to David H. Ryan,
Saun Diego, $339,886.07.

SAN DIEGO COUNTY—Furpish aund
apply diesel oil to roadside vegetation at
varioug locations, 68.9 miles. District XI,
varions locations, R. B. Hazard & Sons.
San Diego, $1,408; Consumers Oil Co. Los
Amnpeles $1.086. Contract awarded
Square Oil Co., Los Angeles, $1,057.50.
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Air spade breaking bank and air tampers backfilling on Cuesta grade.

PROGRESS ON CUESTA GRADE

four foot centers staked with wil-
lows and set in trenches flush with
the plave of the fill slope.

No farther wash oecurred during
the heavy rains following this instal-
Jation.

Surfacing. The road is to be sur-
faced with plant mix on crusher run
base, divided four lane construction
with four foot parting strip all on
selected material subgrade.

Surfacing operations are expected
to start about July first,

Mr. Vie Pearson is Resident Eugi-
neer ou the project and the Metro-
politan Construction Company is the
contractor.

This is a Federal Aid Project, the
total cost of which will amount to in
excess of $800,000.

CUESTA GRADE OVERHEAD

As g part of this project there is
being constructed, under separate con-
iract, a reinforced concrete overpass
across the tracks of the Southern
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(Continved from page 7)

Pacific Railroad approximately 0.25
miles north of the summit of Cuesta
Pags. While the o0ld road erossed over
a railroad tunnel it proved imprae-
ticable to use the same crossing with-
out sacrificing the high standard ot
aligament prevailing throughout the
balance of the project.

Among the interesting features of
the structure, which will consist of
10 spans varying in length from 32
to 59 feet and a total length of 465
feet, are the small angle between the
road and the railroad, 22 degrees,
which presented quite a design prob-
lem; g “‘rigid frame’’ type of design
with girders and deck continuous over
several spans; girders with a para-
bolic arch of pleasing appearance ; two
25 foot roadways separated by a four
foot curbed parting strip; and deep
footings founded on rock.

The structure is being constructed
by Contractor R. R. Bishop, at a cost
to the State of $90,000. Federal
grade separation funds provide the
finaveing.

Pavement Records
(Continued from page 25)

as compared to 82 miles in 1936. 109
miles of road-mix surface were placed
in 1937 by thig department, com-
pared to 126 miles in 1936,

The vecord for surface smooth-
wess of plant-mix, 7.5 inches per mile,
was made on Contract 811X C4, road
XI-8.D-77-B, Lake Hodges to Escon-
dido; R. E. Hazard & Sons were the
contractors and L. B. Liston, the resi-
dent engineer. The average rough-
ness for the State in 1937 was 28.6
inches per wile as compared to 33.5
inches n 1936.

The record for smoothness of road-
mix, 12.6 inches per mile, was made
on Contract 84PWC5-04WC1, road
IV-S.M-56-D, Farallone City to Rock-
away Beach. Granfield, Farrar, &
Carlin were the contractors and H.
A. Simard, the resident engineer.
The average roughness for the State
in 1937 was 31.6 inches per mile
as compared to 30 inches in 1936.

(May 1938) California Highways and Public Works



STATE OF CALIFORNIA
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