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400 Projects Improve
TraHic Service on
3630 Miles of Highways

By 1. H. DENNIS, Maintenance Engineer

Variety of Projects Built Under
Maintenance During Biennium

1. Widening _
2. Draina,ge improvement
3. B rid g e s (widening,

strengthening or re-
placement _

4. Grading- and dnst oil
application _

5. Reinforcing _
6. Dust oil application__
7. Reinforcing and seal-ing _

8. Road mix oil treatment
9. Plant mix' surfacing__

10. Seal coat _
11. Nonskid applicatioD__
12. Road mix oil treat­

ment of beams and
gutters -- _

13. Guard rail installation
14, Miscellaneous projects
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(Contlnued On page 9)
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budget setup Wllich may be drawn against to fil:Hlnce rela­
tively smaIl improvement projects.

This work is distinguished from the so-called (, minor­
improvement" work to the extent that it may be per­
formed on the existing highway alignment even though
the eventual locat.ion may later reqLlire it.'! abandonment.

Lil{ewise, the type of wOl"k is developed to best take
advantage of the local
situation if adherence to
recognized practice Un­
dilly increases the cost.
'l'he test of the projects
is t.raffic need, safety, and
reduction in maintenance
cost.

T his W 0 r k is pro­
grammed nnder super­
vision of the Maintenance
Engineer and is mainly
carried out by the main­
ten a nee or-ganization
eitllcr directly on the day
labor projects, or by con­
trol of the inspection on
portions llandled under
contract.

The jobs are well dis­
tributed throughout the
State with projects in
ea.ch county. Some of the
projects extend over con­
siderable distances.

One contract in the
Eureka district covers
£ul1lishing and stockpil­
ing in windrows of road
'mix surface material on
21.5 miles of the Red­
wood Highway, routes 1

and 48 in Mendocino, Humboldt and Del Norte counties.
The spreading and compacting of the windrowed mate­
rial is handled by the ma:iJilenance forces.

A second job covers ·.reinforcement or portions and
application of penetration dust oil on 32 miles of route
73 between ,Joseph Creek and New Pine Creek in Modoc
County.
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A N important feature in the record of aceomplish­
ment by the Division of Highways during the cur­
rent biennium (.July 1, 1935-June 30, 1937) will

be the numbel' and extent of small improvement projects
cRn-ied 'out by maintenance forces and paid for Ollt of
regularly budgeted funds.

The extent and value of this wOI'k from a travel point
of view is not generally
realized. During the cur-
rent biennium some 400
projects have been set up
in this program, covering
more than 3630 miles of
State highway. Many of
these pl"ojects have been
completed and, witll very
minor e.xcepl.ions, the re­
ma.ining ones will be fin­
ished. by December 1, or
earlier.

The 'prime pur.pose is
to complete the work wen
in advance of tIle winter
season so that traffic may
sec u r e the maximum
benefi t from t.he improved
highway facilities.

This program of proj­
ects is made necessary be­
ca.use unde), present con­
ditions, the" upkeep and
replacement in kin d"
theory of road mainte­
nance does not meet the
road and traffic situation
as it exists today in Cali­
fornia.

This :is mainly due to
the fact that a consider-
able mileage of roads recently added to the State system
was constructed either to fiU the need of horse-drawn
traffic, or, was built before the present volume, speed and
weight oF. traffic could be foreseen or provisions made to
accommodate it.

In order to meet the demand and safeguard trafflc as
wen as possible until the time when such sections of road­
way can be' recollstructed, a fund is provided ill the



Governor Merriam Opens
Unique Salinas Underpass

THE Salinas Underpass \Ii' a B

opened to traffic on Friday,
August 28th, wIlen Governor

Frank F. Merriam cut the ribbon
and officially dedicated the new struc­
ture to highway service.

Governor Merriam, Director of"
Publi.c Works Earl Lee Kelly and
federal, county and city officials at­
tended the dedicatory ceremonv and
spoke briefly to a large audience.

This subway is locako at the north
end of the main business district of
Salinas in an area of very heavy
motor vehicle truffic: North Main
Street. and Monterey Street intersect

and contribute their quota of vehicles
from the Monterey Peninsula and
coast points.

The former grade crossing at this
location was one of the most import­
ant crossings on the State Highway
System. It was not only dangerous
because of the heavy rail and vehicu­
lar traffic, but caused serious delay to
motor vehicles because of the fact that
it is located at the head of the South- .
ern Pacific Company's yard t.racks
and switching movements are very
numerous.

In addition to eight regularly

The structure is uni<i.ue in that it
is the on)y one in the state in which
two main traveled arteries meet in
the depressed portion of a subway
and are carried under railroad tracks
through the subwa.y structure.

Many complex problems arose in
connection with the design and con­
struction which materially added to
the cost of the project. Because of
the proximity of ground water at this
location it was necessary to design
the subway against hydrostatic uplift.
This was accomplished by providing
a heavy waterproofed section of con-

Dangerous old grade crossing in city of Salinas wit.h a daily :average record of 35 rail and 7500 vehicular
mOVemerlts aCrOSS intersection.

at the point of crossing of the South­
ern Pacific railroad track, forming a
wye at the point of intersection.

THREJ~ HIGHWAYS CONVERGE

l\fonterey S~reet is the State High­
way route through Salinas on the
Coast Highway fl'om Sall Francisco
to IJos Angeles. Over 7500 vehides
pass this location daily. III addition
to tbe local traffic and the main
through traffic on the State Highway
from I.Jos Angeles to San Francisco,
two other important state highways,
State Route 117, irom Monterey to
Salinas and State Houte 118 from
Watsonville converge at this point

scheduled passenger trains and two
freight trains daily there are an
average of 215 switching movements
over this crossing·. Since 1926 there
have been 16 a.ccidents which were
of such serious nature that railroad
equipment was damaged and conse­
quently the accidents were reported
to the State Railroad Commission.

TRAFFIC GREATLY DET,A¥ED

The actnal vehicle minutes delay
due to stops because of passing'
trains in a 24-hom" period wru; 409­
or the equivalent of one ear being
delayed at the crossing 6 hours and
49 minutes out of the 24-hour period.

crete below the roadway area of
sufficient weight to offset the :Boating
effect or the ground water.

LAKE STREET RELOCATED

In order to effect a saving in pro­
viding against this hydrostatic pres­
sure it was found more economical to
raise the taih'oad track than to lower
the street grade a greater distance
into the ground water area. Accord­
ingly, the railroad tracks were raised
approximately two ieet. Because of
the raise in elevation of the tracks it
became necessary to l'e-grade and
pave adjoining streets to meet the
:new elevation of the railroad tracks.

(Continued on page 17)
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Views of the new Salinas
underpass opened by Governor

Merriam August 28th. At
top, south approach where
two arterials separated by

triangular parking converge in
subway. Below, the north

approach accomodating traffic
from Coast Highway and local

street intersection. Official
group at ribbon -cutting, left to
right, Highway Commissioner

H. R. JUdah; Assistant Public
Works Director Justu8

Craemer; Miss Muriel Ada;:;:;;;
Councilman Wm. Jdfery;
Secretary Fred. McCarger,

Chamber 01 Commerce;
GOvernor Frank F. Merriam

and Director of Public Works
Earl Lee Kelly.
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Niles Project Includes Six
Grade Separation Structures

By
JNO. H. SKEGGS,

District Engineer

O
NE of the outstanding grade
separation projects undertaken
by the Division of H.ighways of

the Department of Public Works is
undel' way in the lown of Niles, Ala­
meda County.

ru few' localities outside of metro­
politan districts are there to be fonnd
as rna.ny dangerous traffic situations
us exist in the small area embracing
tbis project.

The entire project consists of six
grade separation strudures, a con­
crete bridge 430 feet long, minor
structures and nearly three miles of
grading, paving and surfacing. .A.
contract for the construction work in
the sum of $453,169.82 has been
awarded. 'rhe State's sbare of the
entire improvement, including costs
of detours and other necessary ex­
penditures, will amount to approxi­
mately $611,000.

An important feature of this grade
jmprovement to the highway and rail­
road facilities in Niles will be the con­
struction of a llew high standard rein­
forced concrete bridge over Alameda
Creek to replace the present inade­
quate old structure which would, in
B.ny case, have required reconstruction
in the very near future.

HAZARDOUS GRADE OROSSINGS

Niles is situated at the lower end of
Niles Canyon about 23 miles south­
east of the city of Oakland. The
trunk lines of the Southern Pacific
Railroad and the Western Pacific
Railroad enter the canyon at Niles
and other branches and spurs of both
rail systems join there the main trunk
lines.

A primary State high,way, Route 5,
passes through the town and has junc­
tion with the former county road
known as "Niles Canyon Road,"
entering Niles from the east, and with
the county road from Newark and
Oenterville, known as the « Oentervilll"l
Road,' ~ approaching Niles, from the
west.

These county roads were taken into
the State highway system in 1933 by
legislative act. They now are parts
of Route 107.

Route 5 is the main highway con­
necting East Bay metl'opolitan dis-

tricts with territories and cities to the
south and at Niles its traffic is largely
increased by reason of junction with
Route 107, bringing connections to
territories east and west.

Up to the present time, this traffic
has had to run the gauntlet of five
rail and highway grade crossings on
the State highways through Niles a,nd
one grade crossing on a county road·
- all of which crossings now are in
process of elimination by relocation
and construction of approximately
three miles of llew road in the
vicinity of the town of Niles.

The new location is on high stand­
ards. On Route 5 it leaves the present
highway where that rOfld turns to
underpass the Southern Pfl,cific 'Rail­
road at the westerly entral.\~c to Niles,
and traverses the northerly outskirts
of the town to underpass successively
the Soutbern Pacific main line. the
Western Pacific ma-in line, and the
Western Pacinc San Jose branch.

SIX NEW STRUCTURES PLANNED

Reconstruction on Route 107 for the
Niles Canyon connection replaces the
present dangerously low and narrow
subway of the Southern Pacific San
Jose branch with a suitable standard
structure whicl\ is approached on
strai~ht alignment.

For Route 107 (Oenterville connec­
tion to l~ute 5) the new construc­
tion is on good alignment and pro­
vides two underpasses, one for the
Southern Pacific branch to Sao Jose
and one for the wye connection be·
tween the Southern Pacific branch
roads to Oenterville and to San Jose.

This impro,vemept, ,.therefore, in­
clude!> six new$tructures underpass­
ing railroads whereby traffic on Route
5 will be accommodated with pro­
vision for four lanes of traffic and on
Route 107 there will be two 'lanes.

III addition to the subways, the
project includes the major structur<>
bridging Alameda Creek, which will
be a reinforced concrete bridge, 430
feet long, 44 feet clear width between
eurbs, with a 5-foot ,~idewalk on each
side.

AU of the structures carry ample
sidewalk provisions for pedestrians.

The new highway construction con-

necting these important structures
will be built to a standard width of
56 feet on Route £) and 36 feet on
Route 107. For Route 5 a total of
2417 feet of the new grade will be.
paved with Portland cement concret~

40 feet wide. The balance of Route
5, about 9540 feet, will he surfaced
with bituminous treated stone screen­
ings, plant mixed, to a width of 31
feet, excepting where it is widened to
40 feet over the section approaching
and leaving the Twin subways under
the Western Pacific San Jose branch.

The 31-£00t plant mix surfacing will
be coustructed. 21 feet on one side of
tbe center line and 10 feet on the
oilier. so that the additional 10 feet
to make a 40-foot width can be readily
made when required to accommodate
traffic needs.

Ou Route 107 the surfacing will be
to a width of 23 feet and consist of
bituminous treated cl'ushed rock
sCr€enings, plant mixed. .An pave­
ment and surfacing will be placed
upon crusher run. base resting on
select material in cuts and embank­
ments.

SEPARATED 'l'RAFPlC LANES

On Route 5 the new alignment is
adapted to salvage the existing nar­
row tWO·Wil.y underpass of the San
J03e branch of the Western Pacific.
and this improvement is designed to
carry southbound traffic only through
the present subway. A new structure
\\ ill be built adjacent to the existing
one to provide for the northbound
traffic. These two s;eparated lanes of
traffic will be marked by a curbed
dividing strip extending several hun­
dred feet. on both sides approaching
the subways.

The entire improvement will be
financed by Federal allotments from
the Works Progress Administration
funds under the Emergency Unem­
ployment Relief Act of 1935.

Elimination from the Niles area of
congested major traffic hazards is the
objective of this project, considered
by the Department of Public WorIn;
to be one of the most important grad\'
separation improvements it ever has
undertaken.
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View of Niles area in Alameda County where an extensive grade separation program is u.,d"r way consisting of six under­
passes, a concrete bridge and the relocation of approximately 3 miles of State Route 5. the Santa Cru~-O::>kland·Stockton higl1way
as shown by white dotted line.

Sketch map by Bud Hinton, draftsman-delineator of District IV, sl10wing details of Niles grade separation and relocation project
as follows: 1-Soutl1crn Pacific main line underpass for relocated Route 5 indicated by heavy black line. 2-Concrete bridge over
Alameda Creek. 3--Western Pacifio main line underpass. 4--Southern Pacific-San Jose branch underpass for Niles Canyon road.
5·6---U nderpasses beneath Southern Pacific for State Highway 107 co nnection to Centervi lie. 7-U nderpass of Western Pacific br.. nch
to San Jose. Dotted line sl10ws present State Highway Route 5.

California Highways and Public Works [Five]



Paving American Canyon
Cut-off With Concrete MiX'

By R. E. PIERCE
District Engineer

, \ .

NEW ~
UNDERPASS

CQ~DELlA

three traffic lanes and 9.8 miles of vember 16, 1935: a contract in the
20-foot, two-lane pavement from the SUIll of $434,429 was awarded to the
Benicia Road to the junction of lowest of eight bidders for applica-
Route 8 west of Cordelia has been tjon of a seal coat, placing selected
completed. material insulating course and pav.

The project provides modern stand- ing ;'with Class "B" Portland cement
ards with minimum radius curves of '. concrete. Contingencies and supple-
2500 feet, and 6% maxim lim grades. mental work will bring the estimated
The grading, drainage, etc., on this cost of the paving project to ap-
project was completed during ] 934 proximately $467,000.
at a cost of $507,376. One cut on the' Extensive work marked the prep-
project, about 2400 feet long, in- "a1'ation of the roadway for paving,
volved the excavation of 650:000 '."involving the placing of 143,000 cubic
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Map of realigned State Highway throug'" American Canyon, saving approximately six miles between Sacramento and Sa" Francisco.

CONCEIVED as a major high­
way project almost two decades
ago, o}:'jginally surveyed by the

State in 1-9'26, the American Canyon
cut-off, on which the first shovelful of "
earth was turned by the cont.ractor
on October 9, 1933, is rapidly ap­
proaching completion. The presen~,

pa~, contract is expected to be
finished by the eod of November.

This project, involving roadway
excavation of more than 1,475,000
cubic yards of material and difficult

grading, will effect a saving of ap­
proximately six miles between Sacra­
mento and San Francisco and will
eliminate five railroad grade cross­
ings on the present state highway
rou te via Jameson Canyon to the
Napa Wye and thence along narrow.
congested city streets of Vallejo.

Concrete pavement operations are
well under way. Laying of a Class
"B" Portland cement concrete pave­
ment, 30 feet in width, from a point
about a mile east of the Carquinez
bridge to the Benicia Road, a distance
of approximately 1.4 miles, providing

cubic yards of material and has a
maximum depth of 130 feet.

The major fill on this project is
approximately 2500 feet in length
and approximately 80 feet high, and
involves about 900,000 cubic yards of
materiaL This fill is broken in the
centel' by a timber trestle on concrete
abutments.

Sufficient time having been allowed
fm' consolidation of the foundation
material on the heavy fills, the De­
partment of Public Works called for
bids all November 13: 1935, for the
paving of the new highway. On No-

yards of selected material, which was
spread on subgrade 1 to 1.5 feet thick
for the entire width of the roadway.
The subgrade previously was sealed
with one-fourth gallon per square
yard of SCL-A liquid asphalt and
three-eighths gallon pel' square yard
of E grade asphalt.

Work was started on the concrete
pavement last July.

Preparation batching and delivery
of aggregate to the mixers on the job
was handled by the subcontractor, who
established a' permanent batching

(ContInued on page 8)
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Paving scenes on the American
Canyon cut· off relocation of State

Highway No.7 (U. $. 4{) from 1 mile

East of Cllrquinn Bridge to
Cordelia. The several views show

two pavement mixers operating side
by side placing" 20 foot width

of Portland cement concrete
pavement, together with three

mechanical tampers in addition to the
necessary hand tamping and

finishing equipment. A vibrator is
being used from each side of the

pavement ahead of the first
finishing machine. Inset shows

subgrade prepared and ready
for paving.

California Highways and Public Works
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The "Big Fill" of the American Canyon Cut-off snowil1g paving operations under way placing a 20-1oot eoncrete surface.

Paving American Canyon Cut-oH With Concrete Mix
(Conti nued from page 6)

plant on tbe outskirts of Vallejo. Ag­
greg'ate WIIS delivcmd by railroad car,
discharged into a track feeder and
elevated by belt conveyor t.o the steel
bunkers. The steel bins had a com­
bincd capacity of about 400 tOilS of
aggregate. A sbuttle belt along the
tops of t.he bms provided for distrib­
uting the various grades of aggregate
info the separate bins.

Aggregates were batched with
weighing equip:meut operat.ed auto­
matically to prepare a 1 cubic yard
batck '{'his entire batching sequence
operates by one lever on the control
board, and doe~ not require any
attention except. for a change in the
mix. Trucks load nnder the central
hatching hopper.

Under the paving pl'ocedure fol­
lowed by the contractor on this job,
A fleet of 25 La 30 trllcks hauls the
combined aggregate to the mixers.
Subgrade preparation, placing of
timber headers, and Dther work pre­
liminary to paving, follows the usual
standard pl·actice.

Two mixers operate side by side on
the 20-foot pa.vement, while on the
la-foot width, the two mixers oper­
ated in tandem. 'l'bey nre sup­
plied by the agg-regate trucks back­
ing into position and dumping
directly into the skips of the mixers.
1Hixing water is supplied through hose
from a welded steel line laid along
the length of the job. Sacked cement
is in pool1 ion along t)Je sides of the

headers, ready to be empt.ied into the
mixer skips. Between tne m.ixers and
the discharge from tile buekets, the
reinf.orcing steel, both transverse and
10Dg'itudinal, is placed by a special
steel crew.

FlNISHING PIWCF.DUI~E

Immediately behind the mixers, a
finisher wi th double screed carries ont
the first st.ep in the finishing process.
Mounted on the forward end of this
machine are t",o gas driven COUCi"ete
vibrators which are used contioually
in vibrabDg the concrete mass ahead
of the :first sCI"eed. Behind this first
unit, a finisher roaehille operates to
provide a second stage of the :finisll­
il)g' process.

Some distance to the rear, ll. third
finishing machine, with single screed,
carries a small wave of grout for the
final machine finishing operation.
Behind the screed, this machine car­
ries a groover which cuts a 2-inch
mark along the longitudinal center line
of the paving, a.nd the machine oper­
ator places 1O-£oot lengtlls of steel
reinforcing bar in this groove. to a
depth of about 2 inclJes, as the
machine progresse.c;. Immediately
behind the machine, t,vo men using
l\eavy transverse markel'S prej9are a
groove to a. depth or somewhat over
2 inches, into which is inserted the
l x 2 inc1-. steel strips, at the trans­
verse weakened-plane jointc;.

The next finishing operation is the
longitudinal tamping float, operated
from timber bridges. Following this

is a crew of men operating transverse
(bull) floats, followed by the tinisher~.

I n this last step, the steel at the 'weak­
ened-plane joints is removed, and the
reinforcing bar along the center tine is
also taken up, leaving a weakened­
plane along the center of the slab.
Following the last finishing step, the
concrete placed during the day is kept
sprinkled, and ttle nex:t day coveted
with dirt, and water-cured in the
usual roanner.

E..'<.PANSION JOINTS

On this ·pr!-,ject, ~-inch expansion
joillts were' 'provided at lOa-foot
intervals with dummy joints at the
intervening 20-£00t intervals. Tile
paving design provided fo)' a. weak­
ened plane along the center line
with 4-£00t lengths of steel rein­
forcing tie-bars or tie-bolts spaced
at. 4-ioot intervals supported on steel
chairs on the subgrade. The pave­
ment section for the 20·1:00t slab was
0.55 foot thick at the center, in­
creasing to 0.75 .foot at the edges in
a distance or 2 feet.

1\11'. A. N..Lund was the Resident
Ellgineer in eharge of the work for
the State.

An old dnrlcy was sent to the hospital, ancl
one of the nurses put H thermometer in hI.!
mouth. to take hill' temperature. Presently,
when the doctor mnde bis rounds, he
aslced:

"Well, Mooe. ho.ve you had 811y nourigh·
ment?"

"A lady none lrimme Ii piece of glass to
suck on, bos.~ but. l'se still pow'ful
hungry."

l[Eight] California Highways and Public Works
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400 PROJECTS IMPROVE TRAFFIC SERVICE
(Continued from page l)

A third project covers placing a
one-foot strip of plant mix material
along pavement edges at various loea­
tioo~ over 3 distance of 79 miJes on
ronte 2, the CODst IGgll\vay, in Santa
Barbara and San Luis Obisp" COUll­

ties.
Some fifty of the projects are fair

sized cont.racts, but most of them
'range from a few hundred dollars up
to about $20,000. Funds are allo­
cated north and south to primary
and secondary routes in accordance
with legal requirements.

BRlDGE STRUCTURES S'l'R,ENQ~'HENED

The work outlined is not neces­
sarily continuous [or a giveu_ project.
The widening work, for cxample, may
conRist simply of power ghoveJ work
at locations whel'e the road width is
restricted, sight distance too shol·t or
drainage poor. The excavated mate­
rial is used to widen out embank­
ments, etc., or the work may be done
entirely wi th tractors, scarifiel'l'; and
graders, 01' by importing material.

The draina.ge irn.provement may
provide needed culvert pipe fol' cross
?rains or for the ext(',nsion or deepen­
Illg of the <hainage ditches, cleaning­
of stream channels, etc.

There are some 250 bridges on the
State system which are posted for a
restricted load limit. Except for the
work done through this improve­
ment fund, many more structures
would have a similar restriction,
The replacement of bridges is ex­
pensive, and the tvlle of improve­
ment covered by this program can
only care for relatively small widen­
ing, !'.trengthening or replacement
work,

Each project, however, increases
the service value of the road to
that narticular community and fre­
quently safeguards against a very
real hazard,

ROAD SURFACING RESTORED

The surface t)'eatments on both
Lravded way and shoulders ar'e on
sections where the existing surface
has reached the end of its economic
life. Usually it was inadequate when
originally constructed and to replace
it in kind would be expenllive and of
short bcnefit.

V,'"ith the opportunity to widen tbe
section, rework the surface- and place
g,dditional material or change the

type, a distinct improvement can
frequently be sec'ured at compara­
tively small cost which w·ill materially
reduce tlle annual expenditure and
provide an adeq ua.te ser"ice for a
number of years.

At the el\d of the service IUe, if
funds are not ava-iill.ble for recon­
struction, the surface ca.n then be
properly renewed in kind as an up­
keep cllarge,

TRAFFIC SHOWS rNCl~EASE

Traffic counts taken dming 1935
and Hl36 indicate that the slacken­
ing of traffic volume during the
depression years has been fully over­
come, The volume of traffic on the
roads today is practically the same
as would have been the case if the
normal estimated six per cent in­
crease per year had continued from
1929 to date,

Work of the kind described above
is essential to 611 the need on a large
number of roads until major con­
struction 01" reconstruction can be
fillan ced.

The work is particularly ada.ptable
to the mailltenfl.nce organization. For
small projects experieneeu men and
the necessary equipment are on t.he
gronnd and there is practically no
expenditure required for moving to
or front the job, nor slack to take up
in organizing a crew.

On pl'ojects of sufficient si:r,e to
jU!3tify preparation for and handling
by contract, the intimate knowledge
possessed by the maintenance forces
of sect-ions where failures tequire ex­
cessive maintenance of the soil and
local material situatioll, is applied to
good adV!l11tnge.

TIME ELEMENT FrouR.~S

It is the general policy of the Divi­
sion 10 advertise for contract all
work wbich can be so handled to
advant.age and particnlal'ly work -re­
quiring special or bellvy equipment.
Naturally, the time element has a
bearing on sueh decisions flS at least.
one months' extra tilT:le as compared
to day labor, is required to get work
under WB.y by contract dne to detail
and legal restrie.tioll s. Even when
the work is handled by day labor the
contractors arc benefit.ed through the
opportunities offered in rental of
their idle equipment.

Under existing conditions it ap­
pears that. continuation of improve-

menl work of the chara.cter now
under way will be an essential part
of the highway program f01' some
ti.me to come.

SAYEO ACCIDENT VICTIMS
Superintendent T. W. Martin, Dis­

trict VII, tells of an automobile acci­
dent which might have reSUlted in
fatalities had it not been for prompt
work on the pa.rt of Foremao C. J,
Wm'd and members of his mainte­
nance crew.

"Vlard, with several men, was palch­
ing; the pavement on LA-62-B when hI'
noticed rising dnst on the slope of
the rOD,d high above him. When the
dust settled he saw an overturned cal"
OD the slope. He sped to the scene
with two of his men and (ound two
seL'iously injUl'ed women imprisoned
in the wrC(lk of their machin.e, which
had gone over the grade. Using' a
cushion of the auto, Ward and his
helpers carried the victims up to the
road, a very difficult task. The wo­
men we:re rushed to a doetol'. Both
llad suffered numerous bone fractures
and other injuries and doubtless
wou.ld have succumbed but for the
quick worle of Foreman Ward."

Villa,ge Prefers Bad Road

Flint Hill, little village in Rappa·
hanYJQck county, Virginia, wa.nts bad
"oads, says a flews dispatch. A dele-­
ga.tion from the village visited Rich­
mond to protest plans to route a mod­
em higllway t.hrough the town.

".A. good road would menace our
school children," the delegation told
Governor George C. Peery. 'I Can't
you anange to run the road wel;t of
Flint Hill?"

'''l'bat means figoht whe"e r come irom !"
"Well, wily don't )'OU fight then!"
"'Caose I ain't whe,'e I come [rom."

-W-ill;.QIItl:< Puyple OOID.

Sundy joined II gol( club and was told by
the TJ"'of~ionnl Ibat if his llume was Oll

hiS golf blllls lind they were lost, they would
be J'eturned to him when found_

"Good," s"i(] the Scot, "p·ut my name on
t his ball."

The pro did w.
"Would y()U "Iso put M.D. n(te}- it?" Mid

the new member. "I'm a doclor."
The pro obeyed.
"There's jus-t one more thing," went on

the ScoL "CIlII ye squeeze 'Hours 10 to 3'
on as well?"
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Two b~id!les and II systeM of fou~ sr;!lIcious N1Mr;! co~nections feature the extensive const~uction project 8epa~ating the grades of the primary
shows g~ading fo~ the east ~amp to the 3150 foot ove~head alignment, and the now bridges over Coast HigllwB)' and Newport Channel. A

NEWPORT GRADE SEPARATION TO ELIMINATE
By L. R. McNEELY, Resident Engineer

ONE of the most important and,
from an engineering stand­
point, one of the most inter­

esting, grade separation pro j e c t s
lmdertaken by the Division of High­
ways is nearing completion at New­
port Beach.

No railroad crossing is involved.
The separation is fur highway traffic
only. It is between the Newport­
Santa Ana Road and the Coast High­
way, State R,ollte 60, and is designed
to relieve traffic congestion that in
recent years has become increasingly
heavy and hazardous.

The Newport~Santa Ana Road is
the main highway to the beach com­
munities of Newport and Balboa.
During the summel' season week-end
traffic has been congested at the jnter­
section of the Newport·Santa Ana
Road and the Coast Highway to such
an extent that automobiles frequently
have been beLd up for an hour or
more in negotiating the intersection.

RATLROAD LTNE A.BANDONED

Work on the project was started on
November 12, 1935. POl' thirteen
years prior to this time the Coast
Highway passed under the Southern
Pacific railroad line at Newport
Beach. Eight years ago it was pro­
posed that the Newport-Santa Ana
Road, then a county highway, inter­
secting the Coast Highway at New­
port Beach. be lifted up to the levcl
of the railroad viaduct and carried
over the Stnte highway.

This proposal was pl'eseated to the
Southern Pacific Company.and it de­
veloped that the corporation desired
to a.bandon its Newport Beach line,
some eight mile!'! of. tr:l02kage. After
many, many months of negotiations,
during which the Newport-Santa Ana
Road was taken into the state higll­
way system, the Division of Highways
acqnired for the State of California
the abandoned Southern Pacific right
of way and the realigned Newport­
Santa Ana Road now occupies the old
railroad right of way whicll carries it
over the Coast Highway.

NEW VtAOUCT BUILT

The original railroad bridge over
t.he Coast H igllway was removed and
replaced by a viaduct which provides
an underpass for the state highway
and an overhead crossing for the New­
port-Santa Ana Road.

The new overhead aligument is
3150 feet in length and is connected
with the Coast Highway by fonr
ramps, three of which are new con­
struction and one of which is the ex­
isting Newport-Santa Ana Road. 'fhl}
connecting ramps will carry two-way
traffic with right turns only into the
main line traffic.

Overhead construction will be sur­
faced with 40 feet of. Portland cement
pavement, witb connections to exist­
ing pavement.s surfaced wit11 asphaltic
concrete. The ramps will be surfaced
with Portland cement concrete pave­
ment from 20 to 24 feet in width.

G1iadiug of the overhead has been
completed.

Two bridges are being constructed,
one carrying the Newport-Santa Ana
Road over the present Newport chan­
nel consisting of 5 spans and 200
feet in length, and one over the Coast
Highway consisting of 3 spans and
158 feet in length.

The Newport channel bridge has
0l1e removable span to comply with
federal regulations governing navi­
gable streams. Clear distance be­
tween curbs on the Coast Higllway
will be 64 feet. T,he bridge widths on
the overhead are 44, feet between curbs.

A system of side road ramp connec­
tions win permit of a free flow of
traffic in all directions whatever the
destina.tion may be of vehicles coming
into the grade separation.

OLD UNDERPASS FLOODED

Work on the Coast Highway in~

eludes bringing the existing under­
pass to grade. The old underpass was
drained by gravity into the Newport
channel. The gravity drain was sup­
plemented with a two-inch centrifugal
pump. Storms sometimes occurred
during higll tide when there was some
difficulty in keeping the sump clear
for traffic.

The roadway will be surfaced with
asphaltic concrete 40 feet in width.

A lighting system consisting of 3~
standards will be included in the proJ­
ect, six lights being installed on each
brid~e.
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Coast Highway and the secondary Santa Ana-Newport Highway at Newport Beach, a badly congested inte~seetion. This constrl.lction scene
white :arrow marks location of latter bridge which is 200 feet long and "'89 a movable span to comply with Federal navigation ~e9l.1lations.

Plans for State Hishway Officials' Convention

A NNOUNCEMENT has been made
by W. C. Markham, executive sec­

retary of the American Association
of State Highway Officials, of the
appoint.ment of Frank C. Balfour,
Supel"Vising Right of Way Agenbof
the State Division of Highways .ill
Los Angeles, as director of enrollment
and entertainment for the twenty­
second annual convention of the asso­
ciation to be held in San Francisco
December 7th-9th.

All members of the association are
reqnested to expedite the opening of
the convention by pre-enrolling with
Mr. Balfour, who will make his head­
quarters at 500 Sansome street, San
Francisco. All who plan to attend
the December sessions of the 8.ssocia-

TRAFFIC BOTTLENECK ON
The slopes of the (Juts

and fill sections will be
planted immediately after
completion.

It is expected the entire
project will be completed & ~~ _

by the end of October. -t_"""",,;Q_~_iicl,,

The estimated cost, in­
cl ndi ng the highway
overhead b rid g e, the
channel bridge, all ramp
connections and inc i­
dental work, is approxi­
mately $170,000.

While this grade sepa­
ration undertakiug is not
a costly one, it is considered important
because of the large volume of traffic
it will facilitate. Congestion of cars
at the intersection has proved nerve­
racking to motol·jsts meeting there.
Accidents have been frequent and
nwnerous.

D l1ring the long delay in the start
of COD/:,truction pending negotiations
with the Southern Pacific Company,
Division of Highways engineers and
other authorities on road building de­
voted themselves to exhaustive studies
of the most modern methods of han­
dling the problem presented. The
result is that this grade crossing for
highway t.raffic only is being con­
structed along the most up-to-date
engineering lines, based upon study
which would not have be~n possible
had it. been necessary to rush the
project to completion.

California Highways and Public Works

COAST HIGHWAY

p~oject on Coast High-

tion are urged to forward their names
to Mr. Balfour together with the
names of the women and children who
will accompany them.

The complete program for the con­
vention will be published in the
November issue of CALIFORNIA HIGH-­
WAYS AND PUBLIC WORKS.

A feature of the program for Tues­
day, December 8th, will be an illus­
trated address conceming the con­
struction of the $77,000,000 San Fran.­
ciseo-Oakland Bay Bridge by State
Highway Engineer C. H. Purcell, who
has directed the building of ihis mon­
umental structure tor the Department
of Public Works. Mr. Purcell will
describe in detail the work of con­
structing the bridge.
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REFLECTORIZED PAVEMENT BUTTONS

AN AID TO NIGHT DRIVING

By F. M. CARTER/ Assistant Maintenance Engineer

E XPERH.'1ENTAL installations
of reflectorized pavement but­
tons have recently been in­

stalled by the Maintenance Depart­
ment of the Division of Highways,
mflrking the center line at dangerous
locations on our highways, as an aid
to safe night. driving.

To determine whether these roark­
ers are effieient, economical, and a
preventive of accidents, .is a problem
thAt is now being worked out.

Fil'St of all, we assume that if these
markers do tend to Y'educe accidents
their use should be consistent. 'rhe;
should be positioned only on danger­
ous curves and locations where a
known hazard exists.

RES'£RICTED USE DESIRABLE

Experience with our traffic signs
proves that the motoring public dis­
regards such installations if used
promiscuously and without definite
necessity. An indiscriminate use of
reBectorized pavement ttl ark e r s
placed on straight stretches of high­
ways will destrl>Y their usefulness.

If these markers are positioned on
straight stretches of streets or high­
·ways, it is evident that they will not
return the same impression to the
approaching motorist at hazardous
curves.

UNJFORM SIGN POUCY

Our motoring public of today is
not to be fooled or bluffed. In our
new policy of signing, we have a
definite position for each sjgn to give
the same meaning wherever placed.
Being uniform in position, shape, and
color the motorist is learning that
these signs mean what they say. We
do not permit positioning of signs to
bluff or fool the traffic. This. policy
should also be applied to retlectorized
pavement markers, otherwise the
benefit derived from their use is min­
imized.

Before installing these reflectol'ized
pavement markel'S, t~is department
conducted tests to determine how
such markers should be placed, at
what locations, how far apart, et

cetera. These t.ests were made on
plans in the office a)\(1 then in the

Governor Merriam
Urges More II Road

Eyes" for Safety
August 20, 1936.

Hon. Earl Lee Kelly,
Director of Public Works,
Sacramento, California.

Dear Director Kelly:
In driving over the California

highways, I have noticed re­
cently that the center of the
road on many curves and tun­
nels is marked with what ap­
pears to be an illuminated
button or "eye." I am so great­
ly impressed with this device
and its value in outlining the
center of the highway for mo­
torists, that I want to indorse
its installation, and compliment
the Public Worlnl Department
upon its good judgment in
equipping the highways on
curves with this reflector de­
vice.

The Sta.te sh.ould furnish
every safety against reckless
driving, and make the high­
ways safe for motorists. Defi­
nitely marking the middle of
the road with the white lines,
and bazardous places with these
"eyes," which stare at the
driver, afford the grea,test de­
~ee of warning yet devised.
Speed the da.y when all parts of
the highway, old and new con­
struction, shall be SO equipped.

It seems to me these installa­
tions are fully justified in the
interest of safety, and in an ef­
fort to reduce automobile Bcei­
dents.

Cordially yours,

(Signed)

FRANK F. MERRIAM,
Governor of California.

field at night by placing buttons on
t}le pavement and observing tbeir
effect.

The results oJ these tests proved
that when placed on sharp curves at
certain locations these markers do
assist the night driver.

MANY FAVORABLE REPORTS

"\Thy are these markers receiving
such favorable efficicncy reports?

Most of you remember when the
white center sll'ipe was painted on
the ravemenl, all motorists enthused
over tbe assistance give)) them by
snch striping, tIley zealously remained
on their side of the center st.ripe on
tangents and around curves. 'l'his
respect for the whitc s.triping is stiU
the same. It has carried through be­
cause of its efficiency and consistent
positioning

For daylight nse there is no com­
parison between the value of this
white line and retlectorized pavement
markers because thc markel'S are not
as visible even if made or polished
metals.

At night when new or when they
are maintained properly, the reflector
buttons do return a warning mes­
sa.ge in advance of the curve.

Most of us rcmember when the
curve signs, placed in advance of the
sharper curves, were reflectorized.
The· same enthusiastic comments and
repoy'ts were received. Do the ruotOI'­
ing public see and respect these re­
Bectorized curve signs today 7 This
department thinks they do. These
signs are now always the same-their
position in advance of the curve,

. t.heir sha.pe, and appearance.

CONS'IST£N'J' CURVE WARNING

When you see Ii refiectorjzed curve
sign on tlle highway yOIl know yOU
are approaching a curve that from
its design requires a slower speed.
"Vith this in formation cOl'reetly and
consistently given, the wise motorist
slows down and follows the white
traffic stripe around the CUrve.

(Continued on page 24)
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This night photograph illu5trll~es how the line of reflectori:z:ed buttons or "road eyes" guides the motorist safely through an illuminated
underpass in the center of an "S" curve that suddenly looms through the darkness as a brilliant pa~ch of light.

Day photograph of the underpass pictured above shows a wealth of shrubbery and trees on the side slopes presenting a most
pleasing arboreal setting as a result of the landscaping of the curved highway approaches over which traffic is guided by the center
wl1ite line.

Types of reflectorized road buttons with which the Division of Highways is experimenting to test durability, visibility and main­
tenance cost. ReplJ.cement of buttons smashed or dislodged by heavy traffic and necessity for frequent removal of dust and mud
accumulations are factors.
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Laboratory Develops An
Improved Joint Filler

By
THOS. E. STANTON, Jr.

Materials and Research
Engineer

J UST as the mightiest mountains
are gradually leveled to the
plalns, all the works of mal'! are

doomed to eventual disintegration if
not protected from the elements.
Man is therefore constantly ba ttIing
with nature to preserve what he has
built. It may be a battle against
chemical disintegration from rain or
from running water contain\ng al­
kalis or acids, or a fight against
physical disintegratton through the
same elemen t8 or through alternations
of heat and cold, or the impact of
forces.

Structures expand with heat and
contract with cold. swell wh.en wet
and shrink when dl:'" These 1Iltcrna­
tions of temperature and moisture
ultimately spell failure when the
structure is under restraint against
movement. Hence, we have bursting
wAter pipes in freezing weather and
the gradual disintegration of rock
mountains with the alternate freezing
and thawing of the moisture in cracks
a.nd bedding planes.

JOINTS TAKE UP STRESSES

SO a pavement or bridge expands
when hot or moist and contracts when
cold or dry. Stresses resulting from
tbese forces ultimately rupture the
structure unless relieved in some way.
For tbis reason all structures of any
magnitude must be provided with
joints 'Pcrmitting contraction and
expaYl!iiou. Concreto{' pavement slabs
arc no exception to the general rule
and it is therefore customary to pro­
vide planes of weakness across the
pavement. at regular intervals, rang­
ing from 20 to 30 feet, to insure the
formation of shrinka~e cracks in a
uniform l'athel' than haphazard and
irregular manner. In addition to
providin~ for shrinkage, opcnings
from -~ inrll to i inch wide are left
across the slabs at intervals of 60 to
100 feet to permit expansion.

Failure to provide .~uch expansioTI
joints or an insuffi~icnt number some­
times causes blow-ups sur,h as are fre­
quently experienced following an
extremely hot spell, particularly when
the hot speU h immediately preceded
by rai.ns which bave caused a swell-

ing or expansion of the concrete from
moisture.

LEAI{AGE SATURATES SUBGRADE

Unfortunately, however, the only
cheap and practicable step to avoid
destruction by relieving' expansion
and contraction stresses carries with
it new elements of destruction. Con"
crete without cracks is practically im­
per,·jous to moisture. However, as
S0011 as cracks form, whether natural
or artificial, n channel is provided fot'
ready leakage of water through the
pavement and into the subgrade.

Most soils when wet expand and
then shrink on drying. While it is
true that !l. partial !iolution of this
difficulty lies in tile use of subgrade
soils with little or no swell, never­
theless, it is impracticable to entirely
avoid this difficulty. Leakage satu­
rates the subgrade atljacent- to the
crack thereby either causing thc
foundation to swell, or weakeniug its
bearing- power to such an extent that
de8tructiou frequently resul ts u11der
heavy traffic.

Moisture on the under side of the
slab causes an expansion of that side
g-reater tllan of the sarface expo'ied to
the atmosphere, partir-ulady when
dry on a cold day. This l'eslllts in a
warping of the slab and a ronghness
in riding qualities uS\.lall~· increasing
with age. Whether this warping of
the slab is the resnl t of swell of the
subgrade or unequal expansion of the
top and bottom of the slab or anv
other cause, the results are decidedly
objectionable as reg£lrds l'icling qual­
ities and ultimately destructive of the
·pavement.

QUAJ.,TFTCATTONS NECESSARY

'fo overcome these di.fficulties, high­
way engine:rs have for year,; been
endeavoring to de\'elop a crack filler
which will effectively seal cracks
~ainst leakage. To p"revent leakage.
the tiller must be impervious and
rnllst at the same time slick tight to
the sides of the concrete. It must
be elastic enough not to break away
and open up cracks when the concrete
sh I·inks.

Ordinary asphaJ tic cements have

been used extensively for the purpose
with indifferent success. If the as­
phalt is hard enough not to flow out
of the joint in hot weather, it is gen~

eraUy so brittle in cold weather, when
shrinkage is usually the greatest, as
to possess no l'esilience so tbat tbe
joint filler breaks away from the sides
of the concrete 811(1 cracks open up
which readily admit rain water. If
the bitumen is soft enough to l'emain
resilient and ductile in colrl weather,
it. becomes so fluid as to run out of
the cracks in hot weather.

Studies on the subject therefore
have largely centered around the de­
velopment of a product which would
be ductile at low temperatures and
still sufficiently hard but sticky at
high temperatures to retain a bond to
the concrete tllToughout the entire
ra.nge of climatic conditions and over
a period of years. if not permanently.

BTTUMIN-RU BBER COMDTNAT(QN

Within the last six. months a prod­
uct 11as been Cleveloped by the engi­
neer.~ of tllis department which
appears snperior to fmy prod uct de­
veloped in the past. This product is
a combination ot bitumen and com­
mercial rubber latex.

Unadulterated specially pt'ocessed
rubber products have been used wit.h
r,onsiderable success in recent years in
one form or another but have the
disadvantage of being quite expen­
sive. which factor mitigates against
their !reneral use unless no eq ual or
f,mnerior, find at the same time more
economical, substitute is available.

The correct proportions of bitu­
men to rubber latex, determination
of the proper grade of bitumen, and
method of manufa.cture and placing
described herein is the result of
origmal research, and the l)urpose of
tills article is t<l outline the general
nroblem, the method of attack, and
the results to date.

Essential characteristics are sticki­
ness combined with low f10wahility at
hig-h temperatures and high duetility
at low temperatures. This quality in
the finishcd product is determined by
tIle grade of bitumen, the ratio of

I
I
I
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A perfect bond and seal is attained
at the time of installation and this
bond has been maintained on all
joints constructed to date, the oldest
being five months old.

It is true that no cold or winter
weathel' has been experienced since
the first joint war,; poured and that
the situation may be quite different
after the first or subsequent winters.
Therefore, it would be premature to
claim that the problem has been 100%
solved. It is evident, however, that
we have a joint nller which appears
to be superior to any so far developed
and that if nothing better offers, a de­
cided advance has been made.

The material was first tried on two
old sections of pavement on the out-

DllcMity of;4' Jomewn<!Jf )" eJ(ces5 of 100 em.
(Th(! C<Jf'(1ci/y or In.-: machine.) Jit/urned 10
J~t:m length on re/~se ;,rom dip.s
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Photographs showing results of comparative ductility tests of different crack filler
materials.
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different source flowed to an undesir­
able extent when placed at a workable
consistency. A study of the two
grades of oil developed the fact that
the oil which gave success was quite
sticky and ductile at low temperatures
and at the same time did not develop
objectionable fluidity at hi.gh temper­
atures, whereas the oil from the
second source was much less ductile
at low temparatures,

As the superior oil is readily ob­
tainable, specifications have been built
arQund this particular grade of oil
which it is believed is the result of
manufacturing processes rather than
confined to a crude from anyone field,
although this phase is also lmder in­
vestigation,

rubber latex to bitumen, and method
of manufacture.

The product must be fluld enough
to be readily placeable under ordinary
construction methods and yet not so
fluid as to run out of the crack or
joint either at the time of construction
or during subsequent warm weather,

BEST MIXTURE PERCENTAGES

It was early determined that the
best results are secured with a mix·
ture of approxima.tely 70% bitumen
of the type used and 30% rubber
latex, the quality of the rubber latex
being fixed by the grade of material
commercially available.

Though the bitumen is heated to
between 1500 F. and 2000 F. at the
time of mixing with the latex and t.he
joints poured while still warm, it was
found that if anything harder than a
comparatively soft grade of asphalt
road oil, such as SC4, was used, the
mixture stiffened during mixing to
such an extent that it was not readi.ly
workable with ordinary hand placing
methods.

The mix adopted as a tentative
standard therefore, consists of 70%
SC4 oil and 30% ruhber latex,
although further studies are being
made with cutback 90---95 road oil and
E Grade asphalts. Mixing tempera­
tures must be maintained at 200 0 F.
or less in order to avoid foaming of
the rubber latex whieh is an emulsion
of water and rubber.

CAN NOT BE REHEATED

If the joint is to be placed by hand,
the mixing must be done on the job
and the joints poured while the mix­
ture is still warm and of a workable
consistency. It is impossible to sub­
sequently soften by reheating a mix­
tme which has been allowed to cool
and harden before use.

The development of air pressure
methods of placement may obviate
this difficulty and peMnit the use of
a tougher and stiffer hot or cold
product.

This, however, is considered a re­
finement and improvement rather
than a necessitJ , as success has been
had with the product and method
of placing developed to date.

Several grades of SC4 oil were tried
and it was found that the grade,
source of. supply or method of refine­
ment plays quite an .important part.
The first oil used gave excellent re­
sults. The product was sticky and
ductile and yet showed little or no
tendency to flow after placing. The
next batch manufactured with oil of
e::ractly the same grade but from a
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Placing improved filler by hand method at combined cost for labor and milterial
of 65 ce nts per jo i nt.

Table Showing Oomparative Ductility

of

Different Grades of Joint Filler at Low Temperatures

skirts of Sacramento ,vhere the
straight asphalt poured seals had
failed. The expanision joints were
cleaned to a depth of two inches and
the new joint tiller poured wi th such
success that arrangements were made
to pour a few joints on two new con­
crete pavement projects, one the
Tejon Pass in District VI, and the
other the American Canyon in Dis­
trict X, District Engineers Gillis and
Pierce cooperating in the test.

FIRST PROCEDURE MODTFJED

The concrete on both jobs was cured
with earth and water. It was there­
fore necessary to place the joint filler
shortly after the concrete was poured
and before the earth cover was placed.
Thill condition caused certain diffi­
culties on the Tejon Pass Project
which necessitated a retrial using a
modified procedUl'e. On the first trial
water in the cracks remaining from
construction affected the stability of
the fresh joint material and subse­
quently the earth covering, spread be­
fore the finer had a chance to stiffen,
caused a partial displacement, thereby
necessitating patching.

On a retest excess water was re­
moved from the joints before pouring
and the fresh poured seal was covered
with paper strips to prevent displace­
ment while green. This precaution is
unnecessary on old projects or new
work not covered with earth for cur­
ing, such as "'here the impervious
membrane type cure is used. While
the craek filler when green does not
pick up readily under traffic, never­
theless. a light surface sprinkling with
ground COrk may be advisable.

COST OF MATERIAL

At $180 per ton for rubber latex
(when purchased in quantity) and
approximately $10 per ton for the

asphalt, the cost of material per ton
of mix is as follows;
70% Bitumen by weight at $10 perton $7.00

30% Rubber latel( by weight at $180
per ton _•.. ___________ __ _ 54.00

$61.00

ThiS' is the cost per ton of crack
ftller or approximately 24.4 cents per
gallon.

If the seal in the expansion joints is
poured to a depth of It to 2 inches,
approximately a gal!(\u of :material
will be required for each joint in a
20-foot-wide pavem~nt at a cost of less
than twenty-five cents per joint for
the material alone.

In from four to six hours one man
can readily mix and pour all joints in

Clo6e-UP of one-man pavement joint fill­
ing apparatu5.

Ductility
at

Matorial O' F. Remarks

70% 8C4 (No.1) + 30% Latex *100 + em. Returned 90 em. on re-
lease of clip.

70% 804 (No.2) + SO% La.tex 2.5 em. No appreciable return
on breaking.

100% SC4 (No.1) without Latex 78.5 em. No appreciable return
on breaking.

100% 804 (No.2) without Latex 0.0 em. No appreciable return
on breaking.

• JOO ern. IDal<!mum capacity of duclility machine. Maximum ductIlity considerably
In excess of 100 CrrL

a day's placement run of twenty-foot
pavement at a total average cost of not
over forty cents per joint depending,
of course, on the progress of the pav­
ing. At a combined eost of sixty-five
cents per joint for labor and material,
the coot per mile for expansion joints
spaced 100 feet apart would be $34.32.

The preceding analysis of methods
of procedure and cost apply to expan­
sion joints alone, which are usually
from ! inch to -i inch wide and re-
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(Contlnued from pa.g-e 2)

SALINAS UNDERPASS OPENED
TO TRAFFIC BY GOV. MERRIAM

quire a different h'eatmellt than or­
dinary shrinkage cracks. Tn order
that the asphalt rubber latex crack
filler may flo\\' readily itlto shrinkage
cracks, it has bcen found necessary
to thin the fHler with gai>oJine or other
suitabl.e solvent. No difficuHy has
been experienced in 8ecurin.g good
penetration and thorough sealing or
the cracks with this fluid material
which stiffens as soon as the volatile
constituents have evaporated or been
absO)-bed by the concrete.

For c:raek filler the following combi­
nation il; used:
70% SC4 cutback with gasoline or other

suitable solvent to consistency de­
sired, the desired consistency de­
pending on the width of the cracks.

3~% Com mercial rubber late)(.

In conclusion, it may be stated that
a definitely improved crack filler has
been de'VeJoped but time alone will
afford the answer relative to ;'ts dura.­
hility and continued serviceability
with age.

While cost is an important item,
it is relatively unimportant if suf­
ficient service beyond past methods
can be secured to justify any added
cost and difficulties of installation,

All of the development work on
the material described herein was
done by Mr. Harry S. Bennett, As­
phalt Testing' Engineer, and Mr.
Robert Gillis, Chemical Testing
Engineer, both with the Materials
and Research Department.

CORPSE TAKES A WALK
WIliIe a lover of dogs, Foreman

F. V. Phillips of District (,TIl would
like to get his hands on a cert.ain un­
·ident.i:fied canine that recently caused
bim considerable inconvenience. Phil­
lips was enjoying restful slumber aftel'
a hal'd day when the sheriff's office
telephoned him that there was a dead
do" on the highway, that traffic was
dodging tha animal's body al1d as a
result there had been several near
accidents. He tumbled out' of bed
immediately and drove to the desig­
nated spot on the highway. After
placing red lanterns on both the front
and rear of his car, he placed the
,machine in position to load the car­
cass. .As Phillips reached down to
grab a lea' of the dog the animal
sprang up and ran off across a field.

HIGHWAY RESEARCH BOARD TO
MEET

The Sixteenth Annual Meeting of the
Hlgbw.w Rescll.rt'h Boal·d of the Nn.tionlll
Resenrcb OOllncil will be beld in Woshing­
ton. D. C., on Novembcr 18-20.

J.Jake Stl'eet, the first iDtersecting
street. north of and parallel to the
railroad tracks intersected the subway
at right angles i.n the depressed por­
tion before the subway grade readIed
the normal street level. It was neces­
sary to abandon this st.reet. and relo­
cate it a consider.able distance north
of its former location in order that a
connection could be made from Lake
Street to the subway.

PARK SUPPLANTS BUILDINGS

The triangular block formed by the
intersection of North Main Street,
Monterey Street and Sausal Street
was formerly oceupied by buildings
and, service stations. It was necessary
to raze the buildings in this triangular
area because in depressing both streets
to carry them under' the railroad
tracks, all access to such buildings
would be severed.

This area was transformed into a
park which adds greatly to the visi­
bility of motorists meeting at the
intersection of the two streets, in·
creases the safety of the subway and
adds to the aesthetic features of the
project.

The structure pro\'ides for three
tracks of the railroad and has a mini­
mum roadway width for highway
vehicles of 44 feet between curbs. A
five-foot sidewalk is provided on each
side. The abutments of that portion
of the structure sllpporting the rail­
road tracks al'e founded on 160
treated DOllglas fir piles, each approx­
imately 30 feet long.

Two a.utom.atic electric pumps each
capable of discharging 750 ~allons

per minute have been insta.lled to
take care of all surface drainage
water which flows into the subway.

PARK NICELY LANDSCAPED

Landscaping the park area at the
southeast corner of Nort.h Main and
East Lake Street and the triangular
area bounded by Monterey, Sausal,
and North .Main streets was done as
a part of the project. This beautifica­
tion work consisted of importing top
soil and placing same in the planting
areas and planting lawn, trees and
shrubs. A. complete water supply and
alltomatic sprinkler system was also
installed.

Previous t.o starting the design of
this structure a complete model was
made by the State Bridge Department
showing the exact details of the sub­
way and surrounding area as it would
look when. completed. This model was
placed on display in Salinas for the
purpose of acquainting all the local
citizens of the extent and character of
the proposed improvement.

The city of Salinas cooperated by
purchasing all necessary right of
way and assuming the cost of all
property damage, This was financed
by a $140,000 bond issue which was
voted by the citizens of Salinas on
Ma.y 5, 1935.

The project provided employment
for an average of 70 men for a period
of 8 months or a total of 43,700 man­
MOUl's. 'l'hl' indir~ct employment for
which the project provided work in
the various mills and manufacturing
plants can be visualized from the fol­
lowing quantities of some of the
classes of materials used jn the con­
struction of the project;

Forty-five thousand sacks of Port­
land cement were used; 20,000 gal­
lons of asphaltic cement, 2400 ga.llons
of road oils, 7500 cubic ya.rds of
crushed stone, 4300 cubic yards of
sand, 674,400 pounds of structural
steel, 142,700 pounds of reinforcing
steel, 135,000 board feet of lumber,
43150 lineal feet of piling, 1100 lineal
feet of metal culvert pipe, 5300
pounds of cast steel, 1700 lineal feet
of cast iron pipe, 1500 lineal feet of
vitrified clay pipe, 5500 pl>unds of
copp'er strips and 3600 lineal feet of
galvanized pipe.

Funds for this project were made
available by the Emergency Relief Ap­
propriation Act of 1935, United States
Works Program Grade Crossing
Project.s. The total construction cost
was $290.000.

The p't-oject was completed four
months ahead of schedule.

FARMERS OWN 5,000,000 CARS

A.ccording to the moot recent compilations
made by thc U. S. Bureau of the Census,
farmers owu more tbnn one-fourth of nll
tbc motor vehicles in thc United States.

The total number of motol' vehicles owned
by farmers e.'I<'eeds 5.000.000.
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Gratified by Many
Going Contracts
on Coast Route

I N THE NEWSLET'l'ER for
August published by the Cali­
fornia Mission Trails Association,

Ltd., Generr..l Manager C. M. C. Ray­
mond 'Writes:

"It is g-ratifying to see so ruans
going contracts of highway impl'ove­
ment on the Coast Route in the Mis­
sion 'rrails telTitory. $1,755,115 is
the cost involved on seven of these.
They are:

Approxl.
mate Approxi.

Length comple· mate
Location miles tlan da"le cost

Salinas Under-
pass _____ ~___ 0.181 7·28-36 $265,000

Soledad Under-
pass _________ 0.525 9- 1·36 165,000

Soledad to Gon-
za�es

________ 8.264 10·15·36 146,163
Bradley to San

Ardo _________ 8.8 11- 1·36 343,534
No. and So. of

Santa Maria ._ 2.3T7 8-15-36 73,644
Tajiguu to Ar-

royo Hondo _. 3.126 11-15·36 226,874
Conejo Grade __ ---- 12-31-36 635,000

For several years, the existing
Cuesta Grade, just north of San Luis
Obispo on the Coast Highway, has
presented an unwelcome interruption
to the motorist. Now, the California
Highway Commission has appropri­
ated $655,000 t.o cov~r the cost of reo
building this winding higbway over
the Santa Lucia Mountains. For more
than six years this Association has
been one of the vital factors in cham·
pioning and urging the reconstruction
of t111s tremendously important piece
of scenic higbway, which will abolish
sixty-three curves and provide safe
and delightful traffic fa:cilities for
many years to come."

MANY JOBS ON U. S. ROADS
FuU-time direct employment on Fcdernl

bighway work during the D&'lIl yellr ended
June &0, 1935, furnished 182,605 men with
jobs, 1l.ccording to Thoma.s H. McDonald,
Cbief, U. S. Bureau of Public Roods.

Government bighway activities for tbat
period accoun ted for m()T'(l tba.n 5,000,000
IDa.u-wonths of direct Rnd lndi.rect employ·
ment, Mr. McDonald reports.

"You look flll·in today. Bill. '\iVhat's the
trouble?"

Bill: "Well, I didn't get home until
aite'- daylight. Rnd I wns just undressing,
when my wife \VOIIC up D.1ld said: 'Aren't
you getting Uj) pretty ellrls, Jim l' In order
to save an arglJment. I put On my clothes
and cume- down t.o the office."

Realisned Road
Saves Motorists
$23/000 Gas Bill

It is gotting figures down to
a fine point when state engi­
neers calcula.te the amount of
saving to thousands of motor­
ists in the elimination of a. haJf­
mile or so of curves. In
relocation of a. portion of the
Redlands-Colton highway, Dis­
trict Engineer E. Q. Sullivan
has it a.ll worked out on. pa.per
that opera.tors of something like
700 trucks and 3000 cars that
travel this route daily will save
not less than $23,000 in gaso­
line, oil, tires and, we suppose,
patience. The new third lane
has been opened to the public
as far as the Banta AM River
bridge, greatly relieving tra.ffi.c
that was often blockaded with·
out the middle passing lane.
Next job will be to construct
the link between thiJI point and
Oolton, one of the most expen­
sive jobs of the entire project
between Los Angeles and Red­
lands. Alrea.dy tra.fBc has been
speeded up enormously by im.
provements done within the last
two months.

Redlands Facts.

CITY WAS OFFENDER
Frequently calls come to District

Maintenance Offices that a truck is
broken down on some bad curve or
grade. A member of the maintenance
crew at once rushes to the spot to flag
traffic or place red lanterns. Recently
Foreman H. E. Garris. down in Dis­
trict VII, late at night 'received a call
from the police department of the city
of Orange to the effect that a tractor
and grader bad been left at the pave­
ment edge and was a menace to traffic.
Garrig investigated. He found that
the offending tractor and grader were
the property of the city of Orange and
were parked on a portion of a State
highway route maintained by the city.
He placed red lanterns and then noti­
fied the police department that it had
complained against equipment that
belonged to its own city.

If all the uutomobiles in the world were
placed end to end, 98 per cent of the drivers
would start sounding their boros.-From
Betlcr Roa.Q.$.

Bay Bridge Plaza
to be Made Into
Real Garden Spot

A CITY LOCALITY formerly
very much" down at the heel"
will soon be transformed into a

true garden spot, thanks to the San
Francisco-Oakland Bay Bridge.

This is the block at Fifth Street be·
tween Bryant and Harrison streets,
the terminus or the main San Friln­
cisco approach to the bridge.

Under the direction of Chief Engi­
neer C. H. Purcell and District Engi­
neer Col. Jno. H. Skeggs, transforma­
tion of this block is now under way.

A total of 121,000 square feet will
be planted with grass, trees, shrubil
and flowers a-t an approximate ex­
penditure of $19,000.

IN (/ MOOD" OF BR.IDGE

Motorists approaching the bridge
will be brought into the "mood" of
the great structure, for State Arbori·
culturist R. D. Bowers, who hilS de­
signed the landscaping scheme, bas
carried out the feeUng of the bridge
in the types of plants be has desig­
nated.

Of the 121,000 square feeL to be
cultivated, 64,000 square feet will be
planted in lawn of seaside bent. The
remaining 57,000 square feet will
be devoted to coniferous plants and
flowers.

Two sturdy oale trees will ca1'l'y out
the motif of the bridge's great
strength. The branches of eighteen
redwood trees, grouped at either side
of the approach, will continue in ef­
fect the design of the arching cables
of tbe suspension spans which ca.n be
glimpsed as the autoist ascends the
ra.mp.

SflABBY BUJLDINGS SCREENED

Then there will be 52 trees of the
Lawson cypress variety to be planted
as a background and serve as a screen
Eor the shabby buildings of the sur­
rouuding streets as the motorist first
enters San Francisco from the bridge.

Incense cedars (forty of them) will
serve as the accent points and gjv~ a
silhouette effecL, while eighteen slen­
der Irish yews will lend a more formal
ail' to the landscape. English holly
will provide color and highlight the
scene, while a. J ap.anese boxwood
hedge will border the area.

In all there will be 26 coniferous
varieties totaling 900 plants.
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The Fifth Street Pla:u terminal of the main San Francisco approach to the San Franocisco-Oakland Bay bridgo as it is now
and as it will look when completed and opened to traffic, on November 12th next is shown in the two pictures presented on this page.
The above photograph was taken looking toward the bridge approach across the eastern point of the Plaza triangle for which an
~ttractivo landscaping design has been prepared as illustrated below,
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The Plaza landscaping plan provides for planting 121,000 square feet on a scale tl1at will make a garden spot in the heal"t of
downtown San Francisco, Of th is footage 65,000 square feet wi II be put in lawn and 57,000 square feet will be covered with plants,
flowers and trees. T"e latter will include sturdy oaks, redwoods, cypress, cedars and Irish yews. The area will be bordered with
English holly and Japanese boxwood. The plantings will include 52 trees and 900 pJal"lts.
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Highway Bids and Awards for August, 1936

AMADOR COUNTY--COllstruclion of
fence at lone MJJintenance StIltion. Oistrkt
X. Route \)7. Section A. Stnndnrd Fence
Co.• Oakland. $1,341; Pncific Fcncc Co.• Los
Ang~les. ,$1,757; Kamlnn Fence Co,. San
Francisco, $1,R23. Contract a w(n<1ed to Au­
chor Post }!'ence Co.. Sao 1'1'andsco.
!)1,294.,28.

BUTTE COUNTY-Between Sacr!lmcl.Ito
Hiver :lnd Cbico. about 3.1 miles to be sur·
faced \\'ith g)"l)vel gnd SC:l) coat applied.
District Ill. Route 47. Section A, A, Tei­
chert & Sun, Inc., S(l,;ratnento. $22.457;
Reuben R. CarJ~on. St.ocleton. $42,751:1. Con.
tr:\cc awarded Claude O. Wood, Stockton,
$10,855,00.

CONTRA COSTA COO, TY-Between
3,5 miles west of Pittsburg aod 15.5 Dlile~
notLJ\ of Concol'd, II bout 3 miles to he sur­
faced \vith plant mix surfacing and sbouldcrs
to be con~tructed. District IV). Route 75.
Section B. C. Pncific States Construction
Co.. San Frllncisco. &23,799. Contract
awarded to Jones & King, Hayward, $23.·
262,50.

CONTRA COSTA COUj'I;TY-Belween
110ut~ 106 and Anti ocll, about -J.8 miles to
be surf. witb pI. mix. surf. District IV.
Ronte 75, Se<>tion C. E. A. J<·orde. San An­
selmo, $40.233; Chas. L. Hnrney. SilO Frlln­
l:isco, $49.583; Illdcllelloent Const. Co., Ltd.,
Onklnnil. $~.1.,G.1G_ Contract awarded to PII­
chic SUtes Const. Co., San Francisco,
$39,731.

COLUSA COUNTY--Betweell WHliam$
and 2.7 nHles east of WillinOls about 2,7
miles road bed to be widened and surf:\ccd
with gravel surface. District [II, Route J.5.
Section A. Haorl\han Co.. San Francisco.
822,301; C. C. Wood. StOci<tOll, $24.580.
Contr:lct 1\ warded to Clanseu EmLleton Co"
Albany, $21,161,50.

DEL NORTE COUNT't-Betweeo Win­
ton COl'"I)CrS and Oregon State line, about
5,7 mil e~ to bc 1("1'. surf. wi th 'cr, grav. on
I:rav, bnse and lim. brs. to be c'Onstructed,
District I. Route 71. Section B. N, M.
Ball Sou~, Berk~ley, $135.879. Contract
lIwnrded to D. McDonald, SaCl'lIUH.·.. to, $131.­
H3.10.

GJJEj'I;N COUNTY Bdry. About 2.8
miles to be graded sr:rfaced with crusher
run base lIod pI. mix. surf. and a l'einf. conc.
gird. br. constr·. Dist. TIl. Roote 7. Section
C, Union Paving Co., San Franci..~co, $105.­
429; Hallrahall Co., Sao Francisco. $114.­
206. Contl'llct awarded to N. M. Ball Sous
& Larsen Bros., Berkelry, $103,870,50.

HUMBOLDT COUNTY-{).07 miles he·
twecn E (lnd G StrC('ts in cit)· of Eureka,
on l!'ourth Street. Surf. with bit, treated
cr. gravel or slone. District I, Routc 1.
Section G. 80r, Coutrnct awarded to Mer­
cer Fraser Co., Eure\{n, ,'i\S,G57.l:\0.

HUMBOLDT COUNTY-Clenn and pllillt
sbop and IUlliutllio buildings III TIJureka, CAli­
fomia, Di~trict I. Ronte I, Section G, Eur.
Contract awarded to A. Camilli. Emekn,
$1,392.25. .

HUMBOLD'.r AND TRINITY COUN­
TIES-Between 3.15 mile 31ld 5.25 miles
east of Blue Lake llnd at GrllY Cre(>k,
About 0,7 miles to be- grnde<l anl! exi'>\-. tim,
brs. rem. Disrrict I, Route ZO, Seclions
B. C, A. T. Howe & Son. Santa Rosa.
$22.(;-}4: A. SOlIn & SOli. OaldsJld. Si2().071.
Contract nwar<lp.d to Hi'lwiu COD~t. Co.•
Sebastopol. $22,150.
HUMBOJ~DT-TRINrTY COUNTlES­

Between 1.3 wile and 13.1 miles east of
Bridl?,'c-oille and at Clear Crer:k llbout O.G
mile to be g)'aded and 3 timh. brs. const.
District I, Route 35, Section C. D. A.

i'l1creer. FNl.~l· Co., Eurel>a. $57,283; Cbus,
Harlowe, Jr., Oaklaod. $(3.5.775; Hell fey­
Moore Co .• Oaklaod. $69,1()<J; A. Soda &
Son. Oakland, $67,850; 13. A. Howleins &
Co., Sao Fraocisco. $58,2aZ. COOU:3ct
ilwarded to A, '1', Howe &: Son. Santa Ros:>.,
$54,33ll.25.

IMPERIAL COUNT~-Betweel). Meye'''!
Creek lind Dixieland, Ji(]uor asphalt to be
al'plied to 17.5 miles. District XI. Route
12. Section A. B. Paulsen & March. Los
Angeles, $2.7Dl; Lamh's Trl\ns, Co.. Long
Ee<oco. $2,813 ; Mo~an B,·os.. $2.GI5 ;
Sqllll.re Oil Co.. $3.120. Contrllct awarded
to Regal Oil Co., Long BC1lCb. $2,314.

JNYO COUNTY--8 miles to 10 miles
soull! of Keelcr, liquid llspho.Jt to be applied
for a distance of 1.8 Iniles. Reglll Oil Co.;
Long B~ch. $2,701; Pauhen & March. L()~
Angele~. $3,095; Lambs Trnn~fH. Long
Beacb. $3,148; GHmo\'e Oil Co., Los Angeles,
$3,287. Contract awarded to Sqllnre Oil
Co.. Lo~ Angeles, .$2,513,40,

INYO AND MONO OOUNTIEf?, ·]i'Ul­
nisI! lilld applr liquid asphalt. SC-2, lo
approximately 20.8 roilCl! of existing roadbed.
Dietl'ict IX. Route 03. Section B. C. A.
Lamb Tnmsfel' Co., Long Bench, $4,234;
OilfieJds Truclling Co., Bakersfie1<1. $4.74il;
Pnulsen & ?lorcb. Los Angrles. $5,370;
Square Oil Co., Los Angele~, $4.,500, Con­
tl'act awarded to Re~a) Oll Co.• lA)llg Be:lcb,
$3.897.

KERN COUNTY-Keen Rioer overOow
cbannel 011(1 Calloway Canll.l, libout 0.3 mile
to be graded, )'oad mix surf. treatment
appl.ied and two timber bridges witb concrete
decks to be constructed. District VI, RoUlC
141, Section A. Contract aWllnled to Rex·
roth & Rexroth. Bakersneld. $20.101,30,

KERN COUNTY-San Berna)'dioo Coun­
ty line to Ro\,te 23, Appl)'in~ Class "A"
seal coot fOI' approximately 35.2 miles. Dis­
trict IX, Route 1'15, Section A. 13. C.
Basich BI·os.;.r, Torrance. $14.5M; Geo. i-Ier~
& Co., San J:iernardino. 815.537; A. S. "ill­
neH Co.. Los Angeles, $13.334. Contract
awarded to SQuare Oil Co.• Los Angeles.
$13,006.

LAKE COUNTY-Between Middle Creck
/llld .Rl\s~mussen's Ranch, about 1.3 mile
to be graoed llnd aurellce<! \vitb screen gra\',
on gra I'. bll5e II nil consl. 3 timber bridges.
Dlstric·t. r, Route Hi. Section A-B. N. M.
Ball Sons & Larsen Brothers, Berkeley.
S78.828; Chnr1c~ Kupping-er. Lakeport, $8-J,­
123; Hcnfey-i\foore Co., Oakland $90,5B3;
A. T. Howe & Sou. Snnta Rosu. $72.993,
Cont.ract lIwarded to Hnrold Smith, SL
Relelll!. $69,545.

LASSEN COUNTY-Between 2,5 mIle,;
south of Yiewlnnd J\n<l Sec-I·et Valley, ll.bout
13.8 miles to be g'l'llue<l nnd penHrnte. Oil
trrnt. nppl. Dlstrict n, Hool:e 73. Section
R. Heafey-Moor(! Co.• Oakland. $163,365;
T8bell Const. Co. Reno, $134.589; Frederick­
son <"< Westbrook, Lower Lake. $liO,lG8;
A. Tieche)·t & Son. Tnc., Sacramento, $118,­
133. Contl';'lct ll,w:ll'(led to Harms Bros.,
DO~'le, 591,310.50.

LASSEN COUNTY-Between Westwood
and Coppervnle, nbout G.G miles to be gmcle<!
nnd sUI-faced with c"usher r1ln bll~e and
plant l\lil< sur-fach,g. District II. 110ute 29,
Seetiou A. Isbell Construction Co" Reno,
Nevndn. $110.515; A. Teichert & Son, Inc,.
Sacramento, $114,321; Frederick~on & West­
brook. I"ower TJake. $120.8Cl: Geo. Polloele
Co., Sncramento. $127.166; HeaCey-Moore
Co., Oakland. $133,557. COlltrllCl awarded
to U lIii\a Paving Co., San Francisco,
$J02.63.3.

LOS ANGELES COUNTY-Cerritos

Avenue belween Firestonl.' Boulevard llnd
Telegraph Road, about 1.8 mile to be grade<!
and paved witb A. C. District vn, Route
168, S~CtiOII n, United Cone. l'il)C Corp_,
Los Aageles, $91.509; So. Cal. R(\ads Co.,
Los An~les, $85,727; Griffith Co., L1)S

Angeles, ~85.394. Oswald Bros., Lo~ An­
geles. $83,191. Contract nwar<1ed to Gee. R.
Curtis Pn ving Co.• L:J~ Angeles. $71.467.<30.

LOS ANGELES---Between Norwnlk llnd
l1ira.llores. about 12 miles to be grnded und
paved with A, C. P. C. C. and plant mix
surf. District VII. Route 174, 178. Section
B. A. and Ann. Geo. R. Curtis Paving
Co., Lo,; Angele.~, $233,770: Griffith Co.• Los
Angeles, $233.41f>; Sander Peorson, Sauta
Mouica, $223,173; United Conc. Pipe Corp.,
Los ·Angelcs, $247,7M; Gogo & ll.lldos. Los
Angeles. $221,225: Oswald Bros.• L:Js An­
geles, $221.267. COlllnlCt awarded to C, O.
Sparks and Mundo Eng. C<l .• Los Angeles.
$209.322.

LOS ANGELES COUNTY-In Pll.slldena
between Club Road and £1 Circulo. ab&ut
0.4. mile to he graded liod paved with
P. C. C. and a rein!. conc. SUbWlly str. con·
structed. District VIl, Route 161, Section
Pns. Contract n.wa)·ded to .T. E. Haddock.
Ltd., Pllsaoena, $89.449.80.

\UDNDOCfNO COUNTY-Between Out­
let Creek :lnd Reeves Creek. about 4.5 miles
to be grade<1 and surf. with grav. base and
ser. grllvel. District I, Route 1. Section F.
Peninsula Paving Co., San FmncisCQ, $213,­
632; George Pollock ~mpany, Sacramento,
$244,055; J!'redericlcson & Westbrook, Lower
Lake, $199.947; Isbell Constroet:ion Co.,
Reno. Nevada, $223,278: Union Paving Co.•
San Frsucisco. $209,325; N. M. Ball Sons
& Larson .Bros" Berkeley, $190,&i3 i D. Mc­
Donald. Sacramento, $231.402. Contract
awnrde<l to Hemstreet & Bell, 11hrysville,
$180,54G.20.

h>fODOC COUNTY-Between Thomas
Creek and 2.5 miles west of Cedarville, 7,1
miles road-mix surfacing. District II. :Route
28, Section C, Contrllct awarded to Fred­
ericksen & Westbrook. Lower Lake. $14.300.

MONO COUNTY-Furnisb and apply
liquid aspbalt, SC-2, to appror. 5.1 miles of
existing roadbed. Distlict IX, Route 40,
Section A, SquRre Oil Co., Los Angeles,
$2.080; Lambs Transfer Co., Long Bellch,
$2,320; Paulsen & Murtb. Los Angeles,
$2.020. Contract awarded to Regal Oil Co.•
Long Bea<;h.' $1.882.40.

MONO COUNTY-Between Comvay S\lm­
mit and 1 mile north of Bodie Road. about
7.6 milu to be l!:l"8.ded and surfaced with
bit. tl'. seI. mall, District IX. Route 23, Sec­
tion H. I. Morrison. Knudson Co.• Inc.• Los
Angeles, $248.673. Contract Il.wilrded to

. Isbell Constr. Co., Reno, Neva.da. $221,­
855.(j0.

MONTEREY COUNTY-Between Seaside
Rond nnd Snlinas River. about 7.3 miles of
rd. mix surf. treatment and sellI coat to
be applied. District V, Route 56, Section
1. L. A. Briseo, Arroyo Gronde, CsH.,
$36.871; Earl W. Heple, Snn Jose, $31,206.
Contract awarde<i to Granite Construction
Co., Ltd., WatS(lnviJIe, $23,556.

NEVADA COUNTY-Between Don n e r
Lake and Truckee, about 2,4 miles to be ~r.

lind surf. with cr. run base- and pol. mix. surf.
District III, &ute 37, Seclion D. A.
Teichert & Son. Inc., Sacrsmento, $72,958.
Oontract awarded to Pl\cilic States Const.
Co., San Francisco, $56,659.45,

NEVADA COUNTY-Between Grass Val­
ley and Nevada City. about 2.9 miles to be
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~11r(1lCC<l with plant mix suttacing. Dish'let
III, Route 17, Section B. Pacific Stntes
Construction Go., San Frfmdsco, $3~,162.
Contract awarded to Indepelldent Con~truc'

tioll Co., Ltd., Oaldand, .$36,250.
ORANGE COUNTY-Rolld mh surf. to

be applied to sboulde'l"S Los Augeles COUllty
line to Santa Ana River, J2.~ miles. Dj~­
trice YII, Route 179, Section A. A. S.
Vinnell Co., Los Angeles, $12146; C. R.
Butterfield, SIlD Pl~ho, $10,9\)1:>. Contracl
awarded to So. Galiforu;a Ronds Co., Los
Allgeles, $10,732.50.

RIVERSIDE COUNTY-Between Hemet
and Moreno unci betwe('11 Perris nJld NtI­
tional Forebt boundary e8st (If Hemet­
abOIJ t 36..2 Inilcs. ~\tIJlly "0,,,1 mix "nrf.
tnnt. to shoulders. Dist"jCt VIII. Routes
G4 .t£4 S~ctjon K, L. C. C. W. W ooll.
St~ekto~, $53,700; Oilh~lds Trucking Co.,
Ealcel-sfle!,l, &l~,623; BaSich Bros. TOl'l"1lJlce,
$57,080; A. S. Vinnell Co., Los Ange1e.s,
$50299. Contrnct awarded to Sou. CaliL.
Ro~ds Co.. Los Angeles, $47,555.25.

RIVERSIDE COUNTY - Betwccn 2·!
miles wes~ of B~aumont lind Bcaumont,
"bnut. 2.4 miles to be gr. iln(J surf. with pI.
mix sud. an(J a. ~inf. cone. or. to be const.
District VIIf Route 10, Section D. Gib­
bons & Reed CO.~BUl'balll'"$105,505; M'atich
Bros. Els.inore, ,'!Hl,937; J.Jimmitt &, l'aylo\',
Los Angeles, $9 ,860; Griffith Co., Los An­
geles $101.,814: C. O. 8parl<s. & .Mun(Jo
l.]ngr'. Co., Los Angel~s, $104,6G8. Coutract
liw'll'ded to O~\\Iald., Los Angeles, $84,781.7Q.

SAN BERNA.RDINO COUNTY-Be·
twC<!n A.ruboS and 17 miles east,edy. A.bont
0.4 mile, l,.'<ln"truct two timber trestles, <:on­
suuct antJ surface approaches with salvnged
ilul'fa<re material aDd app(y cl. "13" seal cooL
Distl~ct VII, Route 5g, SectioJls J aDd K.
Coutroct awarded to Basich Bms., Torrance
~22,56g.7().

SAN BERNA.RDINO COUN'l''£-Be­
tween Mountain Past> and N CVlldu stRte line.
A.,bollt 15.4 milcs to be gl·. aud bit. rd. mix.
~lI\'f. t)'. tI\>pl. District VIII, Route 31,
Section P. V. R. Dennis Const. Co., San
Diego, $~05,201; DtlVid H. Ryan, San Diego,
$328.321; Wood & Bev~t;da, Stockt~,o.~ $~~8,­
489; BaSich BI'OS., 1 orrance, ~:3l:l3, tCil ;
Sandel' Pea.rson, Los .A..u.geles, $341,210; Gib­
bons & Hoad Co., BUl'houk, $295,009; lsbell
Gonst. Co., Reno, Nevnd-a, $317,393; Gril6th
Co., Los .angeles, $311,889. Contract
n W:\fl]e-tl to Geo. Pollock Co., Sacrllmeneo,
$~clo.202.70.

SAN BERNARDINO OOUN'.rY-Bc-
tll'een cajon PllSS SlImmit and Victor\'ille,
about 9.9 milL..,; to be surf. with pI. mix. surf.
(S. C. t~·P(!) and wil coat applied. DistriCt
VIH, :&lute 31, t5~ction C. Southwest Pa v­
jng Co., Inc., Roscoe, ~35,313; Oswald Bros.,
Los Angeles. $34,944. Contract awarded to
Geo. Hen: & Co.. San Berllard.ino, .\\31,­
81:>.60.

SAN BERNARDINO COUNTY-Be­
tween Upland and San Bernardino aDd be­
tween Hedlauds nnd Nutioual Foreat
houndary. About. 18.4 to be sudaced wilh
plant mi" surf. (S. C. type) aod seal coal
a.Pt>lied. District VIII. Route 190, Sl!Ction
A, B, D. Gee. Herz & Co., 8 COrp., San
Bcrnnrdino, ~18.'j57. Oontract awanled to
Ollwald Bros., Los Angeles, $4-3,186.

SAN BERNARDINO COUNTY-Be­
tween Victorville a.ud Blll·StoW. About 36
miles. Apply rel. mix. su\.'f. tr. to shldrs.
District V fII Route 31, Section D, E. Ii'.
O. N. Wood, StOc!lton, $45,825; Oilfields
Trucking Co., Bakersfield, $13,G63; R. E.
Hnard & Sons, San Diego, $40,G62. Con­
tract awarded to Matich Bros., Elsinore.
:ji38.362.50.

SAN DIEGO COUNTY-Betwcen Del
Mar :lnd Encinitas, about 6.6 miles to be
graded' and pavcd with A. C. Dis.trice XI.
Route 2, Section A. V; R. Dennts Const.
Co., SR1\ Di~go, $:!97,83v; w. E, Hall Co.,
Alhambra, $Z85,()07; O. O. Spnrh &
l\Jn!l!lo Eng. Co., Los Angeles, $200.250;

Basich Bros., Torrancc, $282,644; David H.
Ryan, Sun Diego, $295,317; Daly Corpora·
tion, Sail Diego, $20'31,450; Oswald Bros.,
Los AUj;des, $294,400. Contn,ct l),wD,I'ded to
Gl'iffith Co.. Los Angeles, $270,221.95.

SAN DIEGO COUNTY-Rein.forced con­
cl·e,.e bridge ncross Las Cl.tllya<;. Ol'eek at
M"in Btl'eet in San Diego, 3 30' sp's 01\
conc. pile bents aud COI)C. abuts. with timL.el'
pil e td~. to ll~ eOllst. and D.~ptox. ~.19 nllie
of "0"<.1 j'O be I;Tn(Jed nod sUliaced wIth ll[ant
mix &1\1'f. .cor dcloul'. Dist. XL Route 2,
Seetio~l S. D. B. O. Larsen, Sail Di(l~o,

.'li35,070; M, fl. Golden, S8n Oil'go, $39,725.
(;Ollt,["nCl II wnrdecl to V. R Dennis Const,
Co., Sa" Diego, $33,723.59.

SAN FRANCISCO·OAKLAND BAY
lHUDGB-InstaJi sprinkler system 'in Ha\.'­
uor Piers 24 nnd 26. l'I.ock"'·ooll Sprinkler
Co. M Mass., Sau )J'r8llcisco, $113,120. Can­
trnct awarded to Grinnell 00. of the Pacific,
S:m l!'rancisco, $106,19'1.
SA~ FRANCISCO-·-Co!l~truetion of tl)e

Yerba BlleJlll Island gal'age o[ tlte Sao
l!'l'1lllCisao·Oaklnnd Bay Bridgc. Contrllct
owanle{) to Allred H. Vagt Co., Ille., San
Fl'UJlcisco, $14,633.

SAN LUrs OBISPO AND MONTEREY
COUNTIES-·Bctween Paso Robles ,,"d 0.2
mile north of I:'au l,uis ObI8po·MonTl'~Y
County line, nhout 10.8 miles, road-mix Sur­
(uce nen tmell( to be applied to shoulders.
Granite COllstr. Co., "'Vot~onville, $14.067;
L. A. B\.'isco, Arroyo Gran(le, S10,887. Con­
tl"ltct awnrded to Oilficlds Trucking Co.,
Bakersfield, $10,764.20.

S!.N MATEO COUNT'Y-13etween San
Mateo nnd Red,':ood Ci~y, Ilbout 7.3 miles
8m£. po\.'tions with bit. tr. 9,,~f. (pt mixed)
District. IV, Route GS, SectJou C. .Jolles
and King. Haywanls,. $59,932; Peninsula
Paving Co., SaD FranCISCO, $59,982; Ulllon
Paving' Co., San Francisco, $82.612: PaCIfic
Stnl.es. Const. Co., San Fr::mc1sco, $64,971:
Chas. L. Harney, SliD FrancIsco, $67,721;
United Ooull'acting Co., Portland, Ore" ~67,­
91'i4' Hanruhan Company. Sao Francisco,
$7G,964. ContraC't awuded to Lco F. Pi­
a'lZfi, San Jose, $59,925.
SA.~TA BAR13A.R.A.. COUNTY-Betwecn

4.8 milcs east of Gl1adnJ\lpe und Sflnta M.nrill
Hi\'er aoout 4.6 miles in lengtb, armor coat
to be' applied to elLisliog" buse. District V,
ROllte 148-56, Section A, E. Granite Con8i•.
Co., 'Vntsonville, $12,490. Contract awarded
to L. A. Brisco, An'oyo Grnnde, $11 ,950.

SANTA CRUZ COUNTY-Bril,lge ilCroSS
Rodeo Gulch 1.7 mile east of city limits oJ:
Santa Cruz 2 60' pI. ~ird. sps. and 4 80'
st. sir. sp's with cone. decle on ex. ('Onc,
piers and abuts. District IV, Route 56, See­
tion.A. Lindgrecn & Swinerton, Inc.. Oak­
land, $28,132; 11'. O. :Son nett Co., Oampbell,
$28,821; Eud W. Heple, San. Jose, $25.302 ;
w. J. Tobin, Oakland, $2·1,808. Oo,ntract
awarded to A. Soda and Son, Oakland.
$24,384.55.

SANTA CRUZ COUNTY-2 bridges,
on~ across Fall Ct'eek lIud one across San
Lorenzo Ri\'et" at points apPl'Oxl.mntely 8 and
14 miles, respectively, north o,t Santa Crllz;,
District IV. Route 1J~, S,;ct1On A and B.
F. P. BODbett Co., CI:Dlpb~lI, $29,105; A.
Soda & Son, Oakland. $25,785; Lindgren
&. Swinerton, Inc., Oakland, 5;31,222; Earl
W. Heple, Snn Jose, $29,055. Contrnct
a warded to W. J. TobiR, Oakland, $22,003.

SANTA cnuz COUNTY-In Santa
Cruz on Oceun Street betwl!@..Q Pryce and
Water St~ets Illld 00 Mission Street be­
hveen Bny (Iud Younglove Steeets. Aboul
0.8 mile widen portion with P. O. C. pave­
ments walk and curb and surf. port. witll.
na.t. ~ot:k asph. District IV, Routes 5. 56
Section S. Ce. CllIuscn-Embleton Co., Al­
bany, $18,810; L. C. Seidel, Onlcland, $~1,­

069; Granite Const_ Co. Ltd., WatsonVIlle,
$18,959. Contract awarded to Earl 1V
Heple, San J ose, ~18,016.

SHASTA COUNTY-Between Sulpbur
Creek lind Boulder Creek Hill and at SuI-

pltur Creek Bill-about 1.8 mile to be
gr;J<led and slll'faced with 1'. IllX. surf. on
crusb, tun base. District I I, Route 3, 28.
Sedion B, A.. POll los &. McEwen, Sacta­
mcuto. $140,084; A. Teichert & Son, Inc-.,
Sacramento, $147,251; Fredel'ickscu & West­
uroolt, Lower Lake, $106,464; U"ion Paving
Co., San l!'rllncisco, $139,280; D. McDonald,
Sllcrllmento, $125,534; Hanl'ahnll Compauy,
Sal) :Frllllei~co, $125,780; George Pollock
Company, Sacramento, $119,613; Isbell Con­
stl'udion Company, Reno. Nevada, $120,238;
P. L. Crooks &. Co., Inc., Portland, Ore.,
$147,763; Duun & Baker, Klamath Falls.
$138,000. Contr8ct. awnrded to Guy F. At­
lduBOn Company, San Frllncleco, $103,728.

SH.:l.STA COUNTY-Between Redding
and Millville, 12.G miles Class n, seal COIlt.
District II, Ronte 20, Section C. C. F.
Frede"icksen & 80·ns, LQ-wer Lake, ~I 0,268 ;
Lee J. Immel, Berkeley. $13,200. Contract
nWll.r<kd to Dllnn & Baker, Klamath 1!'fllls.
Oregon, $10,256.

SIERRA COUNTY--Between Sierraville
and Calpine, about. 8.0 mik" grflvel bll1ul'et
to be placed over the eJCiELing roadbed. Di&­
trict lIt, Route 83, Section 8. Garcia
COllst. Co. I""ington, $lfi,900. Contract
aW!irded to FrederickseH & Westbrook,
Lower Lake, $13,875.

SOLANO COUNTY-Between Weslel'ly
bOllOdat·y and Cordelia aod bet ween <:OtlJl t.y
hoopital a.nd Fairficld. About 3.7 miles to be
gt"ud~d ltlld surfaoed with bit. 0-. surf.
.plant mixcd). District X, HOlltes 8. 7,
B~ctinn .8., B, Paci6c Sttltes Coustr. Co.,
Sail Francisco, $54,963; H3l)rohan Com­
pauy, Sno FrllDcisco, $57,659.' LouiR Bia­
sotti & Son, Stockton, $59,956, Contract
(tw:'\rded to A. G. Hoiseh, San FrnnCISCO,
$52,080.30.

SOLANO COUNTY-In city of Benicia,
abont 0.3 mile, to be grnded !lnd surfaced
with [}Iant mix:ecl surfacing. Dist.. X. Route
74, Scction Be,n. Independent Const. Co.,
Ltd., Oakland, $11,538; Reuber R. Carlson,
Stoekton, $13,879. Oontract awarded to
Louis Billsotti & Son, Stockton, $9,7G9.70.

'I'EHA.M.A COUNTY-Between Route 86
and Morgan Springs, about 3.8 miles un·
tronted surfacing. District II, Route 83,
Section A. Heil} Bros. Basalt Rock Co..
Petaluma, $1'1...092. ColOIxltCt lIwarded to
lit B. Bishotl, urbnd, S13,370.

TULARE COUNTY-Between ~ mile
south of Strathmore and Valencia Street
in Li.udsoy, and between Eastwood Avenue,
in Lindsay lln(J Cairns CoOler. About a.8
miles to be graded flnd surf. with pI. mix.
sure. on II crush. run buse a.nd oppl. )'d, mix.
surf. tnnt.. to sbldrs. District VI, Route
1M, 129, Section 13, C. Lindsa.l'. Hnnralltln
Company, San Frandseo, !$161,228: Union
Paving 00., Snn Francisco, $150,'7.';7. Con­
truet a warded to N. M. BnU Sons & rAt rsen
Bros., Berkeley, $155,203.10.

TULARE COUNTY-Between Rtll. 134
and Visalia. About 8.1 miles cr, rUIl base
bdrs. to be const. hit. seal coat appl. ~ud rd.
mix sl1rf. nml. appl. to sbld.rs. District VI,
Route 132, Sectioo A. Stewnrt & Nuss,
Inc., Fresno, $3G,567; John ,Jurkovich,
F~no, $37,475; N. M. Bnll Sons, Bel'kele.v,
$39,().50. Couu-nct awarded to Union Poving
Co., San Ft-auei sco, $32,(J{)5.00.

TUOLUMNE AND MARIPOSA OOUN­
TI 'S-Betweeo :Moccasin Creek Da.m lind
0.8 mile soutb. of Counterville (X '.ruo·Mpa
65 B-A) about 11.5 miles in length. Liquid
:'\spbalt to be furnisbed and applied. Dis·
trict X, Route 135, Sectiou B-A. Sbel<Jon
OU Co., Suisun, $8,474; fIaywaro l3Idg.
:Malerial Co.. Haywnrd. $9,945. ContC1l.ct
nwa.rded to Lambs Transfer Co., Long Beacb,
$7,033.42.

VENTURA COUNTY-Gradiog nnd su\"
facing with plnnt-mixed surfacing bet\\'eiln
Clllrk and SlIdden Barrancos, 0.23 Illile.
District VII, Route 79, See. A. Oswald
Bros., Los A.ngeles, $6,601, Contract nWlIr(J-

(Conllnued on pa.ge 24)
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DIVISION OF"

OFFICIAL REPORT
FOR THE MONTH OF

August, 1936
EDWARD HYAIT, State Engineer

SUPERVISION OF OAMS

Petition of Fairoaks Irrigation District
for approval of an expcnditm'e of $!'iOO, for
employment of aD {lIlgiJleer to repol't upon
betterments to tbe water sy.~tem, was
granted.

Application for approval of the amended
applicution for construction of the Long Val­
]"y Dam of the City oi Los Angeles, localed
on O\vens River, was illed on July 21, 1006.
Revised plans of the sll.me bave been sub·
mitted.

Application for coDSu'uction of tbe Mono
Dllm of the city of Santa Bar1:laI'a was filed

Sa·era-mento Flood Control P'ro;ect

Oonai<lern.ble work has ~en done at the
request of tbe Reclamation Boord on the
inciden tal construction in connection witb
acquiring and clearing levee rights-of-way
for levee units nl)W under contract by the
California Debris Commission. This is being
done in 11 diffe.-ent locutions, on both banks
of tbe Sacramento Ri't'er above 001n83 and
on the Amel;cnn River neal' Per],ins. Ap­
proximately 3S men M'e employed on tbis
work and a number of buildings are being
moved ullder contract.

on July 27, 1936. This structure is being
con~tructed in coujunction wi til the Forest
Service for the purpose of CQutrolling debris
entering the Gibt"3ltar Dam of Santa Bar­
bara. The structure is of the /lmbursen
type, 33 feet in height and storing 1500 /let'e­
feet of water. The structure is esrimated to
cost $128,271.

Apl'licalion was nled on August 11, 1936,
for apPI'oval of the plans for construction
of the Putah Creek dom by the city· of
Winters. The dam is to located on Putah
Creek near 'Vinters sud is to be a concrete
gravit.V dam with HasbbOlirds having a height
of 11 feet sud a storage capacity of 177 aCI'€­
feet. Its. purpose is to replenish the under­
ground water supply of the district. It Lg
estimated lo cost $15,168.

Application for appl'oval of the plllns for
the alteration of the Fel'n Lake dam of the
Sonoma State Home Wt1.~ ~ed on August 7,
1936. The work e-ntemplated consists in
raisi ng the erest elevation of the north dam,
nattening the slopes of the same and l'eeon­
struction of tbe spillway lining.

Application was filed on August 12, 1936,
for approval of the plans for repairs to the
Pine Creek dll.m of tbe CalifoL'1lia Public
Service Company at Alturas, consisting of
enlargement of the spillway.

Application for approval of the plans for
the construction of the Long Lake dam of­
the California Fruit E:li:change, located on
Gray Eagle Creek in Plnmas Connty, filed
on March 16, 1936, was. approved on July
31, 1936-

Application foT' approval of the plans fOl"
alteration of the No.2 Huntington Lake dam
of the Southllru California Edison Company
located ou Big Creek in Fresno County,
filed on July 3, 1{}36, was approved on July
20, 1936.

In Bouthem California work is progress­
ing satisfacto-ril.y on the San Gabl'iel Number
1 and Eaton Wash dams of the Los Angeles
County Flood Control District, Work on
the Cajalco dam of the Metropolitan Water
District, and the Grant J..ake lind Long
'VllUey dams of tbe city of Los Angeles,
Department of Light alld Power, is progress­
ing. Repair to the Hodg'es Dam of the city
of San Diego is proceeding -rapidly and
construction work on tbe Judson Dam of tbe
Oalifornia Water and Telephone Compal\y is
now well nnder way.

At Santa Barbsra the Sheffield .Res~rvoir

enlargement ;s nearing completion.
In northern California many repair jobs

are being prosecuted. Concrete is being
pou~d in the lower levels of the O'Shaugb­
nessy dam enlargement. Excava Uon tor
foundations is continuing at the Mad River
dam of the city of Ellreka. Work is p~

gre.~sing satisfllctorily at tbe Arcata Dam
for a water supply for arcata. Work has
been resumed on the Coyote Dam of the
Santa CiaI'll Valley Water Conservation Dis­
trict after a peri'od of inactivity. The West

-I
FLOOD CONTROL AND

RECLAMATION

Relie! Labor lJTor~

Clearing of tbe Fe1l.tber River chnnneJ
above Marysville in Yuba CounLy h(\s been
continued with relief labor, and nn llvernge
of 45 laborers huve been employed, New
a.pplications have ~en submitted for -WPA
projects to clear in the Feather River chan­
nel, the American River overHow cha.nnel
and the Upper Sutter By-pallS. It is ex­
pected tha t the pl'ogram for the use of relief
labor will assume larger proportions than
in any previous prOl:'l'aill, commencing in
late faU and extending through the winter
and spring.

Hank Protel)t-ion PrO(ll'rMn

The wllintenance bank pl'otection program
b·y the State and Federal Government under
the agreemcnt of June, 1932, hus been or­
dered resumed by Major General Edward
Mukham, Cbief of l~ngineers.' and the
schedule of w<ark to he perfol'1lled immedi­
ately has been approved. Tbitl will involve
the expenditure of appl'o:!:imately $400,000­
'I.'he work is ('0 be done bv the U. S, Wa.r
Th=partment for the lIlrot~tion of tbe banks
of the Sacramento River, the Federal Gov­
ernment paying two·thirds of the co~t and
the Stale one-tbird.

COINCIDENT with preliminary
investigations and exploration
work at Kennett and Friant

dam sites of the Cent·ral Valley Pro­
ject by the United States Bureau of
Reclamation, the Consulting Bot\.rd of
Engineers of the bureau, accompanied
by the State Engineer and members
of his staff made an inspection trip
during' Augnst to view the progress
of the work on the project.

The engineers inspected the Ken­
nett, Baird and Table Mountain sites
and Friant dam site.

DISTRICTS SECURITIES

COMMISSION

Al the regular monthly meeting of the
Commjssion beld in San FrancisC()<, A.ugust
14, 1936, the following matters were given
considfl"1\tion;

Petition of Pacheco Pass Water District
to hoid au election {Ol' tbe purpose of
authorizing a bond issue. in the amount
of $180,000, to carry out a proposed plan
of irri~tion, was granted.

Application of Richvale Irrigation District
for the a pprol'sl of n bond issue in tbe
amount of $00.000, W /iDllnce the purchase
of additional water rights a'nd canals for
l"ecently included lands, wag reEel~d to the
State Engineel' for report.

Request of Slitter Water District for
Iluthoriretion to issue bonds in the amount
of $99.000, for the purpose of constructing
a distribution system within the district,
was approved.

l IRRIGATION DISTRICTS

Resolutions have been received froOl tbe
boards of supel"Visors of Fresno and Tulare
Counties relative to thc sufficiency of peti­
tions flied for the organiretion of four irri­
gation districts in the San Joaquin .\Talley.

Field investigations were wade dunn!: thc
month of the proposed Orange Cove, Ivan­
hoe El:il::eter and Lindmore districts and feasi,
bility reports on each, are no\'I/ in prepara­
tion.

The proposal of Richvale Irrigation Dis­
trict to annell: 3142 acres of laud and to
issue bonds for the purchase of additional
water lights was investigated and reported
upon to the District Securities Commission.

Tbe plans of Sutter Water District to
issue bonds. construct an irrigation system,
find purchase water from Sutter Butte Canal
Company were examined, and a field investi­
gation was made of lands in the district.
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WATER RESOURCES

Valley Dam of the South Fork Irrigation
Dis~rict in Modoc County is nearing com­
pletJon.

&pair and maintenance inspection work
has been carried on a8 uSllal.

During the past month work in the office.
in addition to routine mnttCl's, bns consisted
af bringing up to date all records of precipi­
tation Ilsing data received from E'tntions
maintained by the U. S. Well.ther Bureau.
State, Districts. nnd Public Utilities. In
the field a start haa be£n III II de toward
preparing fo)' next willtel"S snow "\Il'VC:I'S and
it is planned to IDal,e mensul'emenl:s' agaiu
at dl snow courses surve~'ed last winter.

In a.ddition to extending furtber the I'll nge
of snow surveys into areas where insufficient
mea&urements have been made in the past,
arrangements have been made f0r 23 new
stations to be establisbed and surveyed under
State supetviaion lind in accordance witb
adopted standards.

The necessary equipment for measuring
the snow pack at these Dew stations is
to- be supplied by the Division of h'rgation,
Bureau of Agricultural Engineering, U, S.
Department of Agricullure. .At twenty of
the new stations the lillnual measurements
will be made by rangers of the U. S. Forest
Ser-vice and at the remaining three. in thc
vicinity of Hetcb ffetchy, the surveys will
be mnde by the City of San Franciaco.

Preliminary investigati.ons and cJ:ploration
work have been conied on during the montb
at Kennett aDd Friant dllm aiIes and sllr­
veys continued along tbe Contra Costa Con­
duit and Friant-Kcrn Caual by tbe United
States Bureau of Reclamation. Appraiser!>
lire working in the iieJd evalunting lands
and necessary rights of way required for the
construction of the Jilroject. The Division
of Highways has made rstudies of foundation
conditions at the site of the combination
highwllY 1I nd raihvay bridge across the Pitt
River and tbe Division of Water Resoul'ces
is. conducting surveys lind mnkiug investi­
gations in the San Jouquin Valley 'prelimi­
nary to the acquisition of properties and
water rights neces~ry for tbe construction
of the project.

Dut'ing tbe latter part of .August an iuspe<:­
tiou trip of the project was made by' tbe
Consulting Boord of Engineers for the
United States Burellu of Reelamatioll.
Kennett, Eail'd and Tahle Mountain sites
were inspected nnd the work done to date
by the United States Burenu of Rec1l1mation
reviewed. Tbe Board then gpent a few days
in SlIcramento going over tbe work of the
project in thp Sa<"ramento officI' nnd pro·
ceeded to the Friant dllm site to review the
work done- at that location. The Eoard was
composed of :Mr. Chnrles H, Paul of Dayron,
Obio, Professor W. F. Durand 01 Stllnford
U\li,,"r~ity, Roy V. Meikle of TU1-lock, and
Dr. Charles P. Berkey of C.oluDlbia Univer­
sity, New York, Th~ llOlll'd was accom­
pllnied on it.~ inspection trill hy Mr. J. L.
Savage, Chief Designing Engineer, and Mr.
E. B. Debler, Hydrogl'1l.phic Engineer, United
States Butellu of Reclnmation, both with
headqunrters at Denver, Colorado. Mr.
Walker R. Young, Coestrucl'ion Eagineer in
charge of tbe Central Valley Project for the
United States Bureau of fuclamation, Mr.
Edward Hyatt. State Engineer of California,
nnd Messrs. }<;dmonston, Hawley and Wad­
dell, engineers of tbe Division of Water
Resources, alsl) accompanied the Board on
its inspection trip.

and office on the South Coastal Ba!rln In­
l'cstigation during the present month.

Son JJui$ ROll Riv~r In.veatigatio·n-San
Diego Oounty

Tbe investigation and survey of San Luis
fuy River in San Diego County for the
purpose of seCUI"inj: dntll and preparing
plans for flood control, I"ectifico tion of
l.he river challnel and the conservation and
utilization of the waters of the San Luis
Uey River being mnde b·v the Division
of Water Resources in (.ooperllJion with
WPA, Oity of Ocelmside, County of San
Diego and Carlsbad Mutunl Water Com­
pliny will lIe completed l1\1rin~ the mid·
die or latter part of September, alter which
a report on the ,'esults of the suney will be
prepared by the Division of 'Water
Resources.

CENTRAL VALLEY PROJECT

NO WALKS TO SCHOOL FOR THESE

Statistics gutbered from school officials
throughout the United States reveal that
approxima.tely 3,000,000 children are traDS'
ported to and from school in more than
77.000 motor buses.

TOPOGRAPHIC MAPPING

area. It will also show the amoun!4 of
land irrigated, the flow in the stream cban­
nels and the rate of edvance and retreat of
salinity in the deHlI.

'fbe stream flow bes about reached its
minimum stage and by the end of the month
un increase in stRge should be Doted. This
increase will be due to lessened pumping and
rice field drainage. Several large areas of
rice are being slowly drained and the end
of the month should see most. of the
fields in tbe process of ~lrainillg.

The salinity ill the Sncramento River
Delta. should not show uny grent increase
over 11S prescnt Rtate but will remain about
constunt for nbout threc week~ eurl then as
the ilow in the Sacramento River ilicks U\l

will grndualls recede. Howe~'el', the- salinitv
in the San Joaquin River Deita sbouJ~
<,ontinue to slowly increase for nbout lJ. month
and \l1ill not show any marked decrease until
the flow ill tbe SHU Joaquin River increases.

For purposes of comparison with last
year, the following salinity deta are given
for a few key stations:

SALINITY

Station 1935' t936Max. 8/1.( MlL'C.· 8/14
Point Orient 1720 1700 1640
Bullshead Polnl 1260 1060 1060
o and A Ferry____ 540 520 520" 440
Antioch 290 22<1 2&0 1&0
COllinsville 390 282 370 210
Jersey _ 8& 15 24
Rio VIsta 12 6 2

• .Estimates. from April Bulletin ot Ca.li­
fornia Cooperative Snow Surveys.

•• A\lgust lOth.

Mapping of Tobias Peak Quadrangle pro­
Ct'cded during tJle montb ill TulllTC and
Kcrn eullnti~~ lind prog\'ess \Vl\~ mllde ill
office wOl'k ill connection with revision of
tbe culture along the San Andrells Fault
in San Bernnrdino County.

The following tinal quadrangle sheets be·
CRDle aVl\illlble during the month:

Anlel.o-pe 1'1eu.n in Ke.-Jt C01lfl-tv, co,-ering
a part of the Antelope Plain and Lost Hills
arell a.nd published on a 1'cnle Qt 1 :31,680
with 5 feet contours.

Nol'lh of OildcUB in ICent OOUlltV. covering
the Poso Creek area lind publisbed on n scale
or I :31,680 with [) and 25 feet contours.

While River ilt Tulare a"d Kern Oo,mti63.
covering a part of the 'Wbite River and Deer
Greek area lI.nd published on II scale of
1 :6Z,500 with 50 feet contours.

El Rico Ra,'nch ;ll KillQS COllAtty, covering
n part of the Tulare Lake TIed IIrl'n :md
publishcd on a scale of 1 :31,680 with 5 feet
contours.
D~ 8111: in Los Angelos Co"ltly. covering a

I)Orll~1l or the Antelope " .. II"y, Portal Ridge,
LeoUlS Valley area and published on n scale
of 1 :24.000 with 5 and 25 feet coutours.

Red Rock MoUbtJain in. Los Angeles
t?ountfl, covering [lart of tbe Angeles Na­
honal Forest ftnd published on a scale of
1 :24,000 with 25 feet coutom's.

.WIl.rm Springs in Los A.nucles Oount'/I, co\'-

I
eflng part of the An:;eles National Forest
and published on It senIe of 1 :24.000 with
25 feet contours.

WATER RIGHTS

SACRAMENTO-SAN JOAQUIN

WATER SUPERVISION

COOPERATIVE SNOW SURVEYS

8Ullet~iOtlof App,·opf-ial.ion. of WatBr

Twenty-seven applications to appropriate
water were received during July; eight were
denied and twenty-six were approved, Four
permits were revoked vnd rights under four­
teen permits weN confirmed by the issuance
of license.

Inspections were m.lde during the month
ill !nyo, l'Yfono, Mariposa, Calaveras, Alpine,
Amador, El Dorndo, Placer nnd Sacramento
counties prelimin,QI'y to the issuance of
license or revocation.

910ver Creek (Shasta County)-.A atipu­
1B.tion for substitution of pl\tties coverin'"
ten cbanges in ownership is being drculated.
Water master service in accordance with the
stipula tion for judgment was continued
throughout the month.
. Sasan River (Lassen County)-'£he tenta­

tive plan of distribution, agreed upon for
trial during the current. senson, WM adminis­
tered tbroughout the lJlonth, A stipulation
for judgment is beiug circulated and has
been signed by over eighty per cent of the
pllrties involved.

Rader Cl-eek (Monoc County) -Attorneys
representing a majority of the parties iu this
case contemplate n re·reference to the Di­
vision covering 311 issues raised by the plell.d­
ings, instead of tbe limited reference orig­
inally made,

South. Ooastal Ba.s:in InIJe3tiga.tion
Good pro.l;ress has beeu made in the field

The moro·r "ehicle indus·try in the United
States last yeal: consumed 885 million pounds
of crude- mbb"r. '
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PAVEMENT BUTTONS AN
AID TO NIGHT DRIVING

(Continued f~om page l2)

Fortunately the s e l'eftectorlzed
curve signs present equally consistent
yisibility day or night, and the posi­
tioning and use of thef.e signs is
directed through a central authority
so that the same position and appear­
ance is always presented to the
motorist.

Our traffic striping co~ts from $] 8
to $25 a mile. Reflectot· button
pavement markers at present prices
cost $150 for the smallest to $405 per
mile in place, The white pavement
stripe is efficlent at all tjmes and is
easily repainted when necessary be­
cause of. new pavement or from being
obliterated by oil from traffic or pave·
ment.

Jl,( AJNTENANCE COST QUES'L'lON

The maintenance cost of the reflec­
tor button pavement markers has not
been determined. OUt' present in­
stallations have been made to deter­
mine tllis cost, Accurate reports are
being kept to show how often it is
necessary to clean the!;e buttons to
maintain their reflectiug' power, to
show the breakage, and the wear and
tear on the markers. Observations
to date are not sufficient to make any
definite statement in answer to thi~

maintenance question.
It ha.<; been found that some of the

markers in certain locations t'equire
cleanin$! once a week to obtain the
same efficiency as when installed. In
one location of 20 murkers, after two
months of use, all but ten of the forty
reflector buttons were broken 01' miss.
ing entirely. Some of the rastings
were badly wom so that the button,
if -replaced. would not have protec­
tion fl'om traffic.

tn another location 50 per cent
of the button installat.ions required
replacemen t.

Assn.miul:!" as stated that the use
of these m'arkers should be held to
dangerous curves. it is readily seen
t,hat with no snch locations on our
new hig'hways their use is largely
restricted to Ollr older hiQ'hwavs.

Much studv was made' to deter­
mine the locations for the tests being
carried On and the majorjty of the
most ha:r.ardons locations now have
the~e markers.

AU of these inst.allations have been
made in the pa.st few months, Dur-

ing this time we have enjoyed fair
weather with a warm pavement.
What will happen to the reft.ecting
efficiency of these buttons in wet and
fog'gy weather is a quest.ioD to be
answered from observation.

Experience with t.he reflector but­
tons in our present signs shows that
condensa1jon' materially reduces the
return reflection. Will t.he close­
ness to the pavement with the dust
D.nd moisture affect this retnrn reflec­
tion to a point where daily main­
tenance would be requ.lred 1

The queshon follows, are these
reflector pavement markers an eco­
nomical and efficient m.ethod of re­
ducing traffic hazards? In the
opinion of tllis depfl.rtment this ques­
tion can be better answered after
t.heir use has been tested, their
maintenance costs obtained, and a
study made to see what wi]) happen
in Wf\t and fOfrf!Y weather.

This is the data that is being- ob·
tained a.nd comuiJed from the
presf'nt test inst.aIJatioll~.

HIGHWAY BIDS AND
AWARDS FOR AUG., 1936

(Continued from page 21)

cd to Kovncevich & Price, Inc.. South Gnte,
$5,701.50.

VENTURA COUNTY-A rp.inforue<l conc.
Ilr. across Sou Antonio Creek. abollt 71 mile-~
north of Ventura, 3 55' :lnd 2 26' gird. sp'.
ou cOl'le. pic~s and abllts. to he coust. Di~­
trict VII, Rou~ 138. Sectilln A. Lind:rren &
Swinerton. lnc., San Francisco, $41,425:
R. R. :Bisbop, Long Beacb. $43.634; Henley·
Moore Co., Onl<lRnd. ~f~.74.7: B.vcrt8 &
Dunn, Los Angeles, $44.601. Con.t;ract
;I.\\'nl"i1cd to:> C. O. Sp,,~I(s IIn<l Mun<lo Eng.
Co.. Los Angelcs, ~39.'176,

YO)JO OOUNTY-Between Willow Slouj:h
and Woodlno.d, about 4,4 miles to be snrf.
with pIt. mix. surf, lind untr. cr. gr. 0," st
bdrs. CODSt. District TIT, Route 7, Section
A. Independent Const. Co. Ltd., Oakland.
$46,134: Pacific States Const. Co., San
Francisell. $19.928: A. Teichert & Sou 1nc.,
Sacramento, 847,930: Hcllfey-Moorc 00.,
Oakland, $42,702. Contract nwa~(lc<l to E.
A.. Forde, San Anselmo, $41,679.50.

YOLO COUNTY-Between Second Street
and Elm St-.:eet in Woo,-Uli.lld. about 0.2 mile
to be pave(] wi th cru'b er run base, stabiliz­
ing- base and plant-mixed hi t. trc8tCil sur­
facing. District IlT, RQute 7, Section Vi'u,
Pacific Stiltes Construction Co.. Snn F)'an­
cisco, $14,804. Contrtlc[ awarded to A..
Teichert & Son, Inc., Sacramento, $13.974.'15.

"How did you like those Chinese back­
~ra tehers' 1 brought you?"

"Is that whnt they w£l'e? Gl,inesl: bad,­
seratc-Lers! My wife's been making me eat
salnd with them !"

Gasoline Supply'
Assured for at

Least i5 Years

PROVED petroleum reserves in
, the United State are 100 pcr

cent greater than was estimll..ted
10 years ago and, properly managed,
a're adequate to meet requirements at
least for 25 years, with assurance thfl.t
when needed a virtually unlimited
supply will be available from coal
and from oil shales.

'1'h1s analysis of the outlook for the
petr'olenm industry is contained in.
u report submitted to the board of
directors of the ..American Petroleum
Institute by the National Petroleum
Trade Association's executi'V'e commit­
tee in aI1SWer to alarmists who claim
this country faces a shortage- of 'pe­
t.roleum products and resultant scarc­
ity of gasoline.

PLENTY OIL .AVAIl.ABLE

Improved methods of discovery,
development and recovery will make
available additional large supplies of
oil not only from fields as yet undis­
covered, but also of oil heretofore
unrecovered from old fieJds, the re­
port says.

At the time of the 1925 survey,
known petroleum l'eserves were esti­
mated at 5,321,000,000 barrels, with
indications that additional reserves
would be found. In the ten years
since that calculation, 8,692,000,000
barrels of oil have been produced and
consumed, yet more than 12,000,000,­
000 barrels of proved reserves are
known to be still below ground.

( I The fact that proved reserves of
oil in the ground now are conceded
by authorities to be well over 100 per
cent greater than in the 1925 estimate
has had no influence with the alarm­
ists, " the report states, and adds that
as a result of the advances made by
science, technology and invention, the
reserves still to be located and devel­
oped are fal' greater than ever esti­
rna ted before.

Husband-If there Will! any darned fool in
love with YOU befOl'e- we got married. I'm
sorry ~·ou didn't marry him.

Wi£c--I did marry him-don't you remem­
ber sour own wedding?

Small boy: Dad, what are tbe holes in tbe
board for? .

Dad: Those lll'e l'nothole1>.
Small boy (aner du e considerntion)':

Well. if they're lIot holes, wbat are' thes?
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STATE OF CALIFORNIA

Department of Public Works
H eadqua rters: Publ ic Worl<s Bu i Id ins, EI eventh and P Sts., Sacra mento

FRANK F. MERRIAl\L -------- - - -----Governor
EARL LEE KELLY Director

JUSTUS F. CRAEMER Assistant Director

EDWARD J. NERON Deputy Director

CALIFORNIA HIGHWAY COMMISSION
I I

DIVISTON OF WATER RESOURCES
1....----_-- _

HARRY A. HOPKINS, ChIlirman. Taft

PHILIP A. STANTON, Anah~im

H. R. JUDAH, Santa cruz
PAUL G. JASPER, Fortuna

WILLIAM T. HAR'!" Carlsbad

JULIEN D. ROUSSEL, Seeret.ary

])[VrsION OF HIGHWAYB

C. H. PURCELL, State Highway Engineer, SaC'l"'amento

G. T. McCOY. Assistant State Highway Engineer

J. G. STANDLEY, PrincilHlI Assistant Engineer

R. H. WILSON, Office Engin~

T. E. STANTON, Materials and ReseaN"h Engineer

FRED J. GR"U1:MM. Engineer of Surveys Rnd Plans

C. S. POPEl, Constl"llction Engineer

T. H. DENNIS, Maintenance Engineer

F. W. PANHORST (Acting), Bridge Engineer

L. Y. CA1vfPBELL, Engineer of City and Cooperative Projects

R. H. STALNAKER, Equipllliillt Engineer

E. R. HIGGINS, Comptroller

DISTRICT ENGINEERS

J. W. VICKREY. District I, EUl'1lka

F. W. HASELWOOD, District II, Redding

CHARLES H. WHITMORE, District III, MarysviUe

JNO. H. SKEGGS, District IV, San Fraucis<."o

L. H. GIBSON, District V, San Luis Obispo

R. M. GILLIS, Dit<trict VI, Fres-no

S. V. OORTELYOU, District VII, 1A>s Angeles

E. Q. SULLIVAN, District VIII. San Bernardin()

S. W. LOWDEN (Acting), District IX, Bishop

n. E. PIERCE, District X, Sto.::kton

E, E. WALLACE, District XI, San Diego

General Headquarters, Public Works Building, Eleventh and
P Slree1s, Sacramento, C-ali1ornia

EDWARD HYATr, State Engineer, Chief of Division

J. J. BALEY, Jr., Administrative Assistant

HAROLD CONKLING, .Deputy in Charge Wliur Rights

A. D. EDMONSTON, Deputy in Ch8~e Water
~UN"eS Investigation

R. L. JONES, Deputy in Charge Flood Control and Reclamation

GEORGE W. HAWLEY, Deputy in Charge Dams

SPENCER BURROUGHS. Attorney

EVERETT N. BRYAN, Hydraulic Engineer Water Rights

GORDON ZANDER, Adjudication, Water Distributien

DIVISION OF ARCHITECTURE

GEORGE B. McDOUGALL, State Architect, Chief of Division

P. T. POAGE, Assistant Chief

W. K. DANIELS, Administrative Assistant

HEADQUARTERS

H. W. DEHAVEN, Supervising Archiuctural Draftsman

C. H. KROMER, Principal Structural Engineer

CARLETON PIERSON, Supervising Specification Writer

J. W. DUTTON. Principal Engineer, General Construction

W, H. ROCKINGHAM, Prineip9.l Mechanical and ElectriC'll]
Engineer

IDIVISION OF CONTRACTS AND MORTS OF WAY I
c. C, CARLE'l'ON, Ohief

CLARENCE W. MORRIS, Attorney, San Fnlncisco­

FRANK B. DURKEE, Generlll Right of Way Agent

U. R. MONTGOMERY, General Right of Way Agent

ROBERT E. REED, General Right of Way Agent

DIVISION OF PORTS

Port [)f Eureka-William Clark, Sr., Surveyor

Z~511 9-36 13,300
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