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$61,400,000 Sale of Bay Bridge
Bonds State’s Biggest Deal in 1933

Record Purchase by Reconstruction Finance Corporation
Makes $2.000,000 as Cash Installment
Immediately Available for Work

By EARL LEE KELLY, Director of Public Works

and work on the problem of finaneing

a bridge over San Franeisco Bay
came quietly and unostentatiously in Sacra-
mento on Friday, April 27, 1933, in the office
of the Director of Pnblic Works, upon the
receipt of a telegram addressed to Governor
James Rolph, Jr,, and signed by H. A, Mulli-
gan, treasurer of the

V]:'“-[E culmination of years of thought

1 then notified Chief Engineer C. H. Puresll
that we had sold the bonds to the Reconstrue-
tion Finanece Corporation, and he proceeded
to requisition the first money needed to start
the big douhle-decked bridge—easily the great-
est bridge in the world--which will conneet
San Frauciseo and Oakland.

On the following day, April 28, at a meet-

ing of the low Dbid-

Reconstruction  Fi-
nance Corporation, |
offering to purchase
at par value $61-
400,000 worth ol five
per eent bonds
against the revenues
of the San Francisco-
Oakland Bay Bridge.

This was easily the
biggest deal put over
in the United States
that day. It was
larger even than the
day’s receipts on the
New York Stock Ex-
change. It was a
real cash deal, as far
as  the Reconstrue-
tion Finance Corpo-
ration was eon-
cerned, because even
more actual eash
than we need is avail-
able and is now

$61,400,000.

. THREE EPOCITIAL EVENTS

April 27—Meeting of Califor-
nia Toll Bridge Authority called | i " columbia Steel
by Governor Rolph accepts bid
of Reconstruction Finance Cor-
poration for San Francisco-Oak-
land Bay Bridge bonds in sum of

April 28-—Director Earl Les
Kelly awards six comstruction || .4
contracts totaling $36,000,000. ald,

May 9—Toll Bridge Authority
requisitions cash installments
aggregating $6,000,000.

ders in my offiee I
awarded constraetion
contracts aggregating
$36,000,000 to the
five successful com-
petitors  represented
by Edward J. Schnei-

Corporation (two
contracts); C. C.
Horton, Heal y-Tib-
bitts Construetion
Company; Henry .J.
Kaiser, Bridge Build-
ers, Ine.; Albert
Huber, Clinton Con-
struetion  Company
Allan  MeDon-
Transbay Con-
struetion Company.
Present at the meet-
ing to witness the in-
formal eeremony of
awardinge  the Dbids
were Henry J, Brun-

being transferred to
California banks to
provide work for men and business for
merchants.

Immediately upon receiving this bid, Gov-
ernor James Rolph, Jr., assembled the mem-
bers of the California Toll Bridge Authority
and, there being no other bidders, the bid of
the Reconstruction Finance Corporation was
aceepted,

nier, eonsulting engi-
neer of the bridee:
Charles E. Andrew, assistant chief engineer;
Harrison S, Robinson president of the Finan.
cinl Advisory Committee; George MeCoy,
principal assistant engineer, Division of High-
ways and C. C. Carleton, Chief of the Divi-
sion of Contracts and Rights of Way.

Those of us so close to this great picture
can not realize its magnitude. Even though

{Continued on page 4)
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State Cooperaltive Highway Funds
Shared by 33 Cities During Biennium

T T v

EVELOPMENT of present-day stand-

ards on modern interlacing highway

systems has been a matter of rapid
growth within the last twenty wvears. The
standards of width, alignment, grade and sur-
face type which now obtain on great mileages
of State highways in California are evidenee
of the rapidity of this growth.

During the early days of State highway
aetivity the meed of bringing to adequate
standards long stretehes of highway which
connect the many metropolitan and urban
communities left the responsibility of im-
provement of routings through incorporated
cities to the communities. But with the in-
crease of improved mileage on State highways
and as longer stretehes of continuous pave-
ment were conslructed, the short seetions of
unpaved or deteriorated pavement through
communities whieh were finaneially unable to
improve their streets brought the subject of
State cooperation with cities and counties
foreibly to publie attention.

IMPORTANT TO SYSTEM

There are over two hundred cities eonnected
by the California State highway system and
in many inslances city streets within their
limits arc important links in the State road
svsteni. The condition of such streets is a
vital factor to the highway network. The ag-
gregate length of these links within muniei-
palities is 457 miles, or aboul 6 per cent of the
total mileage of State highways.

As the chief funetion of the State system is
to provide adequate and ample intrastate
traffie facilities and as a considerable portion
of traffic nsing State routes through muniei-
palities is not of a local nature, the State
recognizes its responsibilitiy for a share in
the improvement of these links within cities.
The municipalities are responsible for the
share of improvement chargeable to local
traffie.

In 1925, legislation provided for expendi-
tures of State highway funds within tae limits
of towns of less than 2500 population and by
authority of ehapter 807, Statutes of 1931, the
authority of the California Highway Commis-
sion was broadened and the State was given a
definite responsibility in the constrnetion of

L4 T -

State highway routings throngh municipalities
regardless of size.

This 1931 legislation provided eertain pro-
cedure as a guide for the basis of eooperation
between the State and the municipality.

FUNDS SET UP

Upon the authority of chapter 807, the
State set np funds for the current bien-
nium amounting to $2,406,000 to be used for
cooperative construction. Many proposals
for such work from local authorities were
considered and to date, construction has been
completed, or is now under way, on projects
covering improvement to the streets of
twenty-three separate communities. These
projects have included work on 35.3 miles of
streets and the construction of nine bridges.
For these improvements, the State has con-
tributed the sum of $1,941352.42. Other
proposed cooperative projects, whose total is
in excess of the funds remaining, are now
pending.

The basis of cooperation is an individual
problem for each project and the equitable
distribution of costs is determined by confer-
ences of Division of Highway engineers with
the local authorities of the petitioning com-
munity. However, with full realization of the
dual responsibility of State and municipality
and on the authority of the 1931 legislation,
the Highway Commission has evolved a poliey
of cooperation which ineludes as its basis the
following general rules:

GENFRAL RULES ADOPTED

1. The inception of the improvement and
request for partieipation by the State must be
instituted by the municipality.

2. The routing and design of the proposed
improvement must be mutunally satisfactory to
the municipality and the State.

3. The eity must provide, uneneumbered,
all of the right of way; provide for the con-
struetion, removal, alteration and adaption of
existing and future utilities under municipal
Jurisdietion, such as water and sewer lines,
pole lines, ete., within the right of way; con-
struet curbs and sidewalks and additional de-
sired width of pavement or surfacing not im-
proved by the State.

(Crntinued on page 17)
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SEVENTY-SIX FEET WIDE, the new concrete pavement of the Stockton-Sacramento arterial through
the city of Lodi renders traffic congestion practically impossible on this busy highway. The State
paid for 40 feet of this ccoperative project.

STATE CONTRIBUTED $15,000 for construction of this 56-foot concrete pavement approximately a
mile long through Oakdale on the Sonora Pass lateral in cooperation with the city.

IN GLENDORA

the Foothill Boulevard was
graded 60 feet wide and
surfaced with 40-foot
concrete pavement for
1.5 miles, in cooperation
with Los Angeles County
by which the State paid
approximately $50,000.
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we will not require the entire $61,400,000 for
the bridge proper (the cost having been
reduced by low bidding to approximately
$55,000,000) this money, distributed into
the hands of labor and thence to the mate-
rial dealers, and thence again into labor
and retail trade, will make a ripple that
each Californian will feel during the ensu-
ing three years. In addition, $10,000,000
will be invested in interurban installations
on the bridge, and $6,600,000 in the com-
struction of the approaches.

REMOTE BEGINNINGS

I am informed that as early as 1850 a San
Franciseo City Couneil disenssed the need of
a bridge across San Francisco Bay, and the
realization of that bridge seemed just as far
away in 1925 (75 vears later) as it was when
the San Francisco eity fathers first disenssed
this, then impossible, project.

It is interesting to note the steps toward
this great achievement.

More than three years ago Governor Rolph,
then the Muyor of San Francisco, signed an
appropriation providing $40,000 with which
to make surveys and horings to find where the
bay floor was best suited to support a bridge.

If we are to select the poiut at which the
bridge reached a concrete stage it would be
on Friday, May 13, 1932, when Governor
James Rolph, Jr., appomted the Governor's
Finaneial Ad\‘isory Committee to the San
Francisco-Oakland Bay Bridee, and which
consists of :

GOVERNOR'S ADVISORY COMMITTRE

Harrison 8. Robinson of Oakland, President

Leland W. Cutler of San Francisco, Vice President
C. H. Pureell of Sacramento, Secretary

Geo. T. Cameron, R. H. Glassley,
San Francisco Qakland
Joseph Carlston, E. C. Holmes,
Oakland Berkeley
C. 0. Conrad, Jos. R. Knowland,
. Dakland Oakland

F. C, MacDonald,
Ban Francisceo
P. H. McCarthy,

San Francisco

W. W. Crocker,
San Francisco
E. B. DeGolia,

San Francisco

R. M. Fitzgerald, J. H. Quinn,
Oakland Oakland
Herbert Fiecishhacker, J. P. Symes,

San Francisco
Geo. Tourny,
San Francisco

San Francisco
A. P. Giannini,
San Francisco

Fulf' [Iment of Bridge Dream al Hand

(Continued from page 1)

As early as 1921 the San Francisco Motor
Car Dealers, under the leadership of Billy
Hnghson, spent $12,000 for preliminary bor-
ings by Ralph Modjeski and John Vipond
Davies, which proved that there was rock
beneath the surface of the hay at a reasonable
distance.

Governor Relph realized that despite all
of the promotion and despite all of the engi-
neering information obtained there counld be
no progress toward ultimate suecess until
the most capable and experienced business
men of San Franeiseo and Oakland were
called in to work out the greatest problem
in the econstruction of a bridge- that of
finaneing the project.

‘With all the work done on the bridge prior
to the appointment of this committee by the
Governor, it still would have been merely a
dream, though it were a dream based upon
exact engineering caleulations and surveys.
True, the rontes across the bay had been
studied, ecosts had heen estimated, but we
lacked the $71,000,000 needed, and had no
more productive ideas for getting it than
they had in 1850 when the Forty-niners idly
disenssed a bridge across San Francisco Bay.

ONE HUNDRED PER CENT AMERICAN

Now our major contracts have been
awarded and executed. I gathered the con-
tractors in my office, with President Harri-
son 8. Robinson of the Governor’'s Financial
Advisory Committee at my side, and told
these contractors that we must have Amer-
ican materials, an American union standard
of wages, citizens of the United States and
voters and residents of California employed
in the construction of this bridge.

The contracts were awarded to the lowest
bidders, and no favoritism or political influ-
ences have been permitted by this departmnent
nor by the Governor to ereep into this great
bridge. Every person at work on this bridge
and every firm receiving business therefrom
has been selected for merit and by competi-
tion.

Work is soon to begin on this structurec.
Ground will be broken July 9th on Yerba
Buena Island, aceording to our present caleu-
lations. The construction will require three
and one-half years. An average of six thoun-
sand five hundred men will be employed for
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THIRTY-SIX MILLION DOLLARS worth of construction business was given to five San Francisco
contracters by State Director of Public Werks, Earl Lee Kelly, when he handed to the low bidders the
contract awards for building the major units of the San Francisco-Oakland Bay Bridge.

Left to right, front row, Henry J. Brunnier, Consulting Engineer, C. E. Andrew, Assistant to the
Chicf Engineer of the San Francisco-Oakland Bay Bridge, State Director of Public Works Earl Lee
Kelly, Harrison S. Robinson, President of the Financial Advisory Committee of the bridge, Gearge T.
McCoy, Principal Assistant Engineer, Division of Highways.

Left to right, rear row, Edward J. Schneider, Columbia Steel Corporation, awarded two contracts,
C. C. Horton, Healy-Tibbitts Construction Company, Henry J. Kaiser, Bridge Builders, Inc., Albert Huber,
Clinton Construction Company, Allan McDenald, Transbay Construction Company, and C. C. Carleton,
Chief of the Division of Contracts and Rights of Way.

that period. We estimate four hundred men
will be given employment directly on the
bridge during the first monitk of construetion
and that twelve thousand men will be at work
on the bridge eighteen months later. Matevial
dealers will give another five thousand men
work manufacturing the produnets which will
go into the bridge.

BUSINESS STIMULATED

So far-reaching is the effeet nupon business
resulting from the construetion of the San
Francisco-Oakland Bay Bridge that no ona
person can caleulate it, L have just learned
that a Sacramento iron works has received
a subcontract to build the miles of steel lad-
ders required in the construetion of the
bridge. Mest of the barges and floating
equipment on San Francisco Bay will be
called into use during construetion, our office
is informed by R. K. Fisher of the Bay
Industries Commitlee, Already orders are
being placed with the steel mills of Pittsburg
and Torrence by the Columhia Steel Com-
pany and the Moore Shipbuilding Company
for tons of steel.

The steel to be ntilized in this bridge will
constitute 6.7 per cent of the steel output of

the United States this year. The larger
shapes—some of them five feet zquare, for
the Cantilever section of the bridge—are
already being forged in the eastern steel
works,

Our ground-hreaking excrcises will be
simple as we meed not rely upon any pemp
or eeremony to magnily the greatness of this
world's largest bridge,

Not the least glorious fact about this
unparalleled project is that no part of its
financing comes out of the tax payers'
pockets. It is financed solely ont of its own
revenue and the liens against its revenue
only, so that the State of California and the
taxpayers thereof can never be called upon
to pay one cent of the cost of this world’s
greatest bridge. That faet, in times of tax-
payers’ distress, makes the San Francisco-
Oakland Bay Bridge project a boon to Cali-
fornia of so great a value that it can not be
compared to anything in the history of this
State.

Prohahly there never was a publie project
launched by any State under such propitious
eirenmstances ; with snch exaet engiueering;

(Contlinued on page 21)
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President Expected
lo Assisl in Bay
Bridge Ceremony

Midway between San Francisco and Oak-
lend on verdant Yerba Buena Island, ground
will be broken by spade. steam shovel, and
dynamite on Sunday, July 9th, under the
direction of Governor James Rolph, Jr.
commemorating the start of eonstruction of
the San Franeisco-Oakland Bay Bridge.

Director of Public Works Earl Lee Kelly
has placed details of the ecremonies in the
hauds of the Alameda and San Franeiseo
County Junior Chambers of Commerce. On
the recommendation of the Junior Chambers,
Governor Rolph was made honorary chair-
man, and the following viee chairmen were
named :

Leland W. Cutler

Harrison S. Robinson

Jos. R. Knowland

H. Fleishhacker

J. Emmet Hayden

Earl Lee Kelly

George T. Cameron

A. B. C. Dohrmann

Robert G. Sproul

Arnold Mount

A. F. Hockenbeamer

C. H. Purcell

Clarence A. Lindner

Rear Admiral George W. Laws

Mayor Angelo J. Rossi, San Francisco

Dr. John L. Gresham, Oakland

Mayor E. N. Ament, Berkeley

Mayor Wm. F. Murray, Alameda

Senator Hiram W, Johnson

Senator Wm, G. McAdoo

Congressman Ralph Eltse

Congressman Albert E. Carter

Cong Richard J. Welch
Congresswoman Florence Prag Kahn
William P. Carrington, Publisher Post- Enquirer.
W. N. Burkhardt, Editor San Francisco News
Robert P. Holiday, Publisher Call-Bulletin

PRESIDENT TO TALK

The program is expected to be started
from Washington, D. C., when President
Roosevelt or his representative touches a
Postal Telegraph Company key in the White
House which will set off three hlasts—one in
Oakland, one in San Franecisco, and one on
Yerba Buena Island, at the ends and in the
middle of this world’s largest bridge. Sim-
ple ceremonies have been planned but these
significant aetions and words will be broad-
east by the National Broadeasting Company
thronghout the United States.

The only invited guests of honor are I'resi-
dent Roosevelt and former President Her-
bert C. Hoover.

PLANS FOR BAY BRIDGE
GROUND BREAKING

Place—Yerba Buera Island.
Date—Sunday, July 9th,
ers—
President Franklin D. Roosevelt.
Governor James Rolph, Jr.

President Roosevelt is expected to
talk over the radio from Washington
and press a button that will fire three
blasts signalling beginning of construc-
tion,

Governor Rolph will turn the first
spadeful of earth and act as chairman
of the ceremonial exercises on Yerba
Buena Island.

A salute of 21 guns will follow the
President’s greetings and a salute of
19 guns will follow Governor Rolph’s
address. i

Gavernor Rolph, aceording to the prelimi-
nary plans, will make the principal speeeh
of the program and his speech will be eon-
cluded by the new gubernatorial salute of
19 guns established by President Roosevelt
at the Governor’s request.

Should President Roosevelt speak over
the radio to the assembled erowds an Yerba
Buena Island it is planned te follow his
speech with the Presidential salute of 21
gnns, providing a search of official regula-
tions indicates that rules will not be vio-
lated by firing a salute to a President present
only in voice.

These and other major problems are being
worked out by Director Kelly in conjunc-
tion with the Junior Chambers of the two
bridge eities.

SHADE TREE PLANTING

With the idea of developing an ideal program of
shade-tree planting nlong Const Toulevard here, and
arousing interest of neighboring c¢ommunities in a
similar plan, the Laguna Garden Club has adopted
recommendations of the orgunization’s shade-tree com-
mittee. Two proposed ordinances, ome covering the
planting and earing for shade trees, the other asking
for a park and shade-tree commission, drawn up by
Attorney Leslie F. Kimmmell, will be presented to the
city council. The program was aceepted following a
conference between Dr. W. L. Bigham of the Orange
County Planving Commission and O. L. Halsell, also
of the commission, and the Santy Ana Board of For-
estry. and members of the shade-tree committes.—J.oz
Angelcs Times,

“Ioctor, can’t something be done about my husband
talking in his sleep? [It's all so indistinet !"—Life.

 puet o
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. Resolution of the Ealifernia Tell Wridge RAuthority

hﬂ&as the Financial Advisory Committee
fo the $an Francisco -Gakland Way Vrilge Divi-
sion of the State Bepartment of Public Werks, ap
ointed uf.:l}‘; the “":'i’fl',? %_av of _Ap;lih;l‘?g:‘
25 SuLLess a £ inancin
across frmm'[ﬁ.h:r threngh &I«!nstmcﬁ-u
#fnance Eorperation; and

a6 an unusual and difficalt pertion of these sue
¢esstul negotiations was conducted through the per-
sons of tht Exccetive Tommitiee of this Financial A
v mserg Gommitles. fo-wit,

arrison $.3 obinsen. . FWerbert Fleishhacker..
coree @. € ameron.... Amades P.Biannini...
eland 3. Cotler.: .. R AL Fisgerald. ... .
Joseph B Rnowland. . €. Llarence Holmes..

and, '
bereas in so megotiating the financing of this his :
! wrg;ll_l.lkugg protect thep have rendered lothe JElate
. of Wornia

- e - - - e

Distingnished Serbice
.I]ﬂ'l‘fﬂl't. Be It Resolved,  that the Siare of |

@altfornia. through ifs duly appointed und [
authorized

California @oll Wridge Authority
hcrrl_:{; gublirip commends and achnowledges its+-.
raiitude to the members of the (Financial Advisary
ommittee of the San 3‘raatle¢o-03klan&?'£.§ -
Aridge Dimsion of the Fepartment of Hublic Works,
and eopecially to the Gxecutive Gommittee thereof.

California Woll Bridae :aulhorhp

| ' %%L{;

| Ehairman.

Aunear

¥ "g: CI_-..,. \,;/)‘f -

y Bucrerary tary of $rare
@alifernia Toll Wruge Astherity

FOR DISTINGUISHED SERVICE to the State this engrossed testimonial was presented to members
of the Financial Advisory Committee by the California Toll Bridge Authority.
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Cily, County, U. S. and State Building
San Gabriel Canyon Scenic Highway

By R. C. MYERS, Assistant Engineer, District VII

become one of the most seenic moun-

tain drives in Southern California is
now under construction in San (abriel Can-
von from a point about threc miles north of
Aznsa, near the mouth of the eanyon io the
Junetion of the west and north forks of the
river, nine and one-fourth miles farther up
the eanyon. Although the eonstruetion is
being done under a United States Bureau of
Public Roads contraet with C. S. Bruning, as
resident engineer, the costs are being partici-
pated in by the State, the Lios Angeles Connty
Flood Control Distriet and the city of Pasa-
dena, as well as the U. S. Government.

The present project is part of a general
plan for a sixty-five mile drive, known as the
Angeles (rest Highway, leaving Feothill
Boulevard at L.a Canada and extending up the
Arroyo Seco to the divide between the Arroyo
Seco and Big Tujunga watersheds, continuing
northeasterly through the high mountains and
passing throngh the Uity of Pasadena play-
ground, Chilao and Buekhorn Flats, to con-
neet with the proposed San (abriel Canyon
highway at the Los Angeles County Park at
Crystal Lake; thenee down this proposed
route to again counect with Foothill Boule-
vard at Azusa,

ﬁ- SECTION of what is destined to

THRER SECTIONS COMPLETED

The only portions of this highway which
are huilt to requisite modern standards are the
section eleven and three-fourths miles long
from La Canada to Colby Canyon in the
Arroyo Seco drainage, the section uhout
twelve miles long in San Gabriel Canyon dis-
trict from Azusa to the junetion of the north
and west forks of San Gabriel Canyon which
is now being completed and a section of the
highway extending up the north fork of the
San Gabriel Canyon from the west fork to
Coldbrook Camp, about five miles, which has
been constructed by the Los Angeles County
Road Department.

A narrow road with sharper curves and
steeper grades has been construeted by the
eounty and the United States Forest Service
from Mount Wilson via Red Box, Barley Flat,
and Chilao Flat to Buckhorn Flat a distance
of about twenty-six miles,

The completion of this entire project will
eventunally open up and render accessible for
recreational purposes the vast waterslieds of
the Arroye Seco, San (@Gabriel and Big
Tujunga, by far the largest mountain area
which eould be nsed for this purpose within
easy driving distance of the metropolitan dis-
triet of which Los Angecles is the center. All
of this-area lies within the Angeles National
Forest.

BUILDING TWO DAMS

Construetion of the nine and one-quarter
mile section of the proposed ronte in San
Gabriel Canyon is made necessary at this time
by the eonstruction of two dams in the canyon,
one by the city of Pasadena and the other by
the Los Angeles Flood Control Distriet which
will inundate the old canyon road, near the
bottom of the canyon. DBy building these two
dams with the eonsequent reservoirs and inun-
dating the old road, the eity of Pasadena
and the Los Angeles Flood Control Distriet
were cbligated to replace the old road with
another road of equal standards above the
high water line of their reservoirs.

As the State and the U. 8. Government were
both interested in construeting a highway up
this eanyon, the time seemed auspicions for a
eooperative project among all the interested
parties, viz: the 17, 8. Government, the State,
the Los Angeles County Flood Control Dis-
trict and the City of Pasadena, to the end
that a highway conld be built on modern
standards of alignment and grade above the
high water of the two reservoirs as far up as
the junction of the north and west forks of
the river.

Under this plan of cooperation, the Los
Angeles -County Flood Control Distriet and
the eity of Pasadena would econtribute
amounts equal to the cost of construeting a
road of standards similar to those of the old
canyon road. The U, 8. Government and the
State would add to this sum an amount neces-
sary to construct the highway on modern
standards of alignment and grade.

BHARING THE COSTS

Negotiations resulted in an agreement
whereby the city of Pasadena und the Los
Angeles County Flood Control District were

—— e
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Crry OF FASADENA
Lapsi re

TAKING TO THE HILLS to avoid dams and lakes that will eccupy the bottom of San Gabriel
Canyon engineering forces are completing construction of new highline highway along steep mountain
slopes of Angeles National Forest in cooperation with city, county and U. S. Government departments.
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Map showing Angeles Crest Highway loop through national forest and San Gabriel Canyon.

each to contribute 40 per cent of the cost
of the first seven miles. The U, 8. Govern-
ment and the State were each to pay ten per
cent of the cost of this section. For the
remaining two and one-fourth mile section
to the river forks, the Logs Angeles County
Flood Control District was to pay 80 per

cent and the T, 8. Government 20 per cent
of the eost.

Preliminary surveys were started Novem-
ber, 1930, by field parties of the city of Pasa-
dena and later continned by the Los Angeles
County Flood Control Distriet and the United
States Bureau of Public Roads. Engineers

(Continued on page 18)
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Pavement Records and Construction
Progress Made During 1931 and 1932

By EARL WITHYCOMBE, Assistant Construction Engineer

F I \HE years 1031-32 wwere a period
marked by economy and efficiency in
the construetion of high-type pave-

ments, greater speed of production, and bet-

ter riding qualities of the finished produet.

This was due to improved methods and tech-

nique of the engineers ol the Division of

Highways, modern equipment used by the

contractors, and effective cooperation be-

iween engireers and contractors,

In this article will be deseribed the records
made in pavement production, strength of
conerete, stability and density and asphalt
mixtures, snrface smoothness, and improve-
nmients in the design and construction of the
various types of pavements.

Two experimental portland ecement con-
erete pavements were construneted during
1931 and 1932, In 1931, one 0.6 mile proj-
ect, located between Serra Point and South
San Franeisco, in San Mateo County, was so
planned that a study could be made of the
action of high early strength, low tempera-
ture, and standard cements.

RESEARCH PROJECTS

Two sections of 40"x11-9-11" pavement
were built, one 1,016 and the other 1,184
in length, divided info 17 separate subsee-
tions, and using six different brands and 17
differevl kinds of cement. An earth cushion
varying from 2” to 18” thick was placed
over the old macadam pavement, and wat-
eved, rolled and shaped. No reiuforcing
steel was placed, and no fransverse joints
other than a 2 expansion joint in each main
saetion.  Strain meters and temperature
coils were placed in each section, this work
being done under the direction of the Test-
ing and Research T.aboratory.

The second project was in Placer County,
Newecastle to Wise Power House, and in-
volved the use of wire mesh reinforeing in
place of the standard 4" marginal bars. 2.3
miles of 20" and 0.4 mile 20’ width, 9-7-9”
thick was constructed with wire mesh rein-
foreing and expansion joints 40" apart, but
with no dummy joints.

On this particular project, the cost of plac-
ing wire mesh was less than for placing mar-
ginal bars, but this was offset by the added

cost of mixer delays, traffic interference, ete.,
dne to placing mesh. A second wire mesh
project is now being constructed in Santa
Clara County near Sunnyvale, which will be
subject to much heavier traffic econditions
than the Newecastle pavement.

Portland Cement Concrete Records

During 1931, the maximum average daily
vardage of concrete, using one mixer, was
placed on Contract 43CN3, in Colusa County
between Williams and Maxwell, where the
U'nion Paving Company, placed 467.3 cubic
yards per 8-hour day; two machine finishers
were used. H. J. Peterson was resident en-
gineer, with A. (. Briney, assistant on the
street. The maximum output for two mix-
ers was on Contraet 24TC7, in San Mateo
County between Burlingame and San Mateo,
where Basich Bros. placed an average of
8534 eubic yards per day. W. A. Rise was
resident engineer, with E. Carlstad on the
street. Three machine finishers were used.

During 1932, the largest one-mixer output
was on Contract 46CS1, between Tipton
Crossing and Tulare, where the UUnion Pav-
ing Company averaged 467.9 cubic vards per
day, using two finishers. W. T. Rhodes was
resident engineer with P. A. Boulton on the
street. For two mixers, the California rec-
ord was broken on Contract 44TC2, Redwood
City to Oregon Avenue in San sateo, by Ba-
sich Bros,, who placed an average of 880.7
cubic yards in eight hours, using two finish-
ers. W. A. Rise was resident engineer, and
1", W. Montell was sireet assistant.

RTRENGTH RECORD

The strongest conerete placed during 1931
was on Contraet 2TFC15, at Galivan Cross-
ing in Orange County, where an average
breaking-strength of 6547 pounds was ob-
tained. Griffith Company was the con-
tractor, with W, J, Calvin, resident engineer,
During 1932, the maximum average brealk-
ing strength of conerete was on Contraet
47VC3, between Corona del Mar and Laguna
Beach, also in Orange County, where 5708-
pound concrete was placed by Jahn and
Bressi under direction of W. D. Eaton, resi-
dent engineer.
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New Methods Give Smoother Surface

(Centinued from preceding page)

Thirty foot mechanical finisher on asphalt pavement in Contra Costa County.

The record for cement control dAuring 1331 ap-
peara to be on Contract 45FC1, between Wigmore
and Los Alamos, in Santa Bartara County, with
an average daily varlation of 0.25 per ceni; Basich
Bros., contractor, and E. W, Taylor, resident engi-
neer. During 1932, another District V contract,
45082, had the best eement control with 0.18 per
cent variation, this being in Sanla Barbura County
between 2 miles north of Solomon Summit and 14
miles south of Santa Maria; Fredricksun and Wat-
son, coutraclors, and J, C. Adams, resldent en-
gineer.

The rccord for surfaco smoothnoss in 1931 was
made on Contract 27VC1l, La Posta Creek to
Campo Read Junetion, San Diego County, with
a roughness of 6.6 inches per mile; contractor,
E. Paul Ford; resident engineer, C. . Montgom-
ery. During 1932, the samoothest surface, 58
inches per mile, was obtalned on Contract 47VC3,
Rose Canyon to Sorrento Creek, also In San Iiego
County; B. G. Carroll, contractor; R. J. Hstield,
resident engineer,

Asphalt Concrete Records

Tha 1931 reesrd for tonmage production was
made on Contract 25FC6-25EC3 by the Peninsula
Iaving Co. in San Luis Obispo County, between
Paso Robles and northerly boundary, where the
average daily cutput was 1117.3 toms. T. W. Voss
was resident engineer and J. M. Chaffee, sireet
assistant. Contract 26FC2 In Fresno County,
Goshen to Kingsburg, Union Paving Company,

was a close second, with 16253 tons averuge out-
put. H. B. La Ferzge was resident engineer, L. J,
Low, street assistant.

In 1932, the California record for asphalt pave-
meat productivn was made on Contract 46CN1, in
Fresno County, between Fancher Creek and
Fresno, Unlon Paving Company, contractor, where
1317.7 tong were averaged per eight-hour day.
H. B. La Forge was resident engineer, with L. J,
Low, street asslstant.

Stability of asphalt mixtures was emphasized
during 1931, the record being made on Contract
48C81, in Imperial County, East Highline Canal to
Sand Hills, Grifith Company, contractor, with
H, A. Walfe, resident engineer. The average sta-
bility was 8998 pounds for surfuce mixture, Dur-
ing 1932, maximum surface stability of 31562 pounds
was obtained on Contract 47VCS, at Fullerton in
Orange Counly; ©Oswald Bros., contractor, and
R. D. Kinsey, resident engineer.

The maximum density of asphalt mixture during
1831 was 97 per cent on Contract 25FCS5, in Im-
perial County, Arroyo Salada to northerly bound-
ary, R. E. Hazard Co. contractor, with H. O.
Ragan, resldent engineer. The 1932 density rec-
ord was 97.59% on Contract 47VC4, at Glendora;
Oswald Bros., contractor, L. .. McNeeley, resident
engineer.

SMOOTHNESS RECORD

The record for smoothness during 1931 was
made on Contract 28FC2, Goshen to Kingsburg,
Fresup County, where 11,5 Inches per mile was ob-
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talned; Union Paving Company, coniractor; H, B,
T Forge, resident. engineer., During 1932, two
projects made approximately equivalent smooth-
ness records. Conlract 46CN1, Fancher Creek to
Fresno, Fresno County, registered 10.3 inches per
mile, Union Paving Co,, eontractor, and H. B. La
Forge, resident engineer; Contract 47VO5, at Ful
lerton, Orange County, had 10.56 inches per mile;
Oswald Broe, contractor; R, D, Klisey, resident
engineer,

Summary of Pavement Design and
Construction

PORTLAND CEMENT CONCRETE

During the year 1931, concrete pavment projects
had an average cutput per day of 35,6 cubic yards,
with an average compressive strength of 4961
pounds. Cement control was good, the average
varlation from standard 6-sack batches belng but
0.66%. The average surface smoothness of con-
crete pavements was 10.5 inches per mile,

In general, one 27E paver was used on each pro-
jeet for conerete mixing; on two contraects, 437TC1
and 24TC7, Basich Bros. used two pavers each. A
truck mixer was used on eontract 24EC10, 0.1 mile
at Colma. On 10 jobs, two machine finishers were
used, on 14 jobs, one finlsher was used, on one job,
3 finishers were used, and on 2 small jobs of 0.1
mile and 0.2 mile, spreading and finishing was done
by hand.

On Contract 43CKN3, one mixer averuged 467.3
cubiec yards of concrete per elghl-Tour day for 45
days, operating al 8979 efliciency. On Contract
24707, two mixers averaged 8563.4 cuble yards per
eight-hour day for 22 days, operating at 90% effi-
ciency, establishing a record for two mixers, This
was a 40' x 11-8-11" pavement laid in two 20’ strips
with a longitudinal weakened plane in each strip,
Expansion joints were placed 30" apart with 17

dowels: & reinforeing bars were placed around
each 10'x 30" panel. Two 20’ machine finishers
were used.

TMPROVEMENTS ADOPTED

Joint Construction has been improved by the
introduction of varlous devices. FEnd sockets of
galvanized metal were used Lo prevent concrete
from rurming around ends of filler; cast iron frogs
were designed to clamp on to egide forms to pre-
vent finisher from pushing over the joint fller,
A steel channel section was adopted to slip over
the Joinl filler, extending 13" Into slab te form a
true finishing line, On Contract 43TC1, an experi-
mental dumimy Joint was deslgned to give a
smoother Joint finish. The joint was made with a
steel plate which was removed after the heavy
floating and replaced with a strip of 16-gauge
sheet metal anchored oun Lhe lower edge. This
results in a uniform crack after finlshing surface,

Finlshing practice was alse Improved during
1931. The heavy longitudinal fAloat followed the
machine finlsher, and subsequant floating was done
with one-man 8-10" ribbed floats, In dry locali-
ties, fogging was used to keep slab moist durlng
finishing operations, rasulting in a hetter surface,

Paving Joint Construction Improved

(Contirued from page 11)

with little hair checking. By the fogging method,
the slab fa kept moist whila uncovered, and after
finishing is completed it is covered with burlap
and kept wet until ponded or covered with an
earth blanket,

1932 Construction

During 1932, the average daily conecrete pave-
menl cutput was 420.8 cubie yards, with an aver-
zge compressive strength of 4665 pounds. Cement
control averaged 0.71 per ecent, about the same as
in 1831. The uverage surface smoothness was 4.0
inches per mile, an improvement over 1931,

Two pavers were used on four contracts, two of
which were 10" construction, while on 16 contraets
two finishing machines were used. On Contract
44TC2, 7.5 miles of Bayshore highway south of
Redwood City, the average for 44 elght-hour dayse
was 8807 cubic yards. This exceaded the 1931
record made by the same contractor, Basich Bros.,
by 27.34 cubic yards, a new high record output
Based on 480 cuble yards capacity for these pavers,
an efficiency of about 92 per cent was attained.
This pavement was also 40°x11-9-11".

HIGH OUTPUT RECCRD

On Contract 46CS1, the Unlon Paving Company
again made the high record for output from one
paver, when an average of 468.7 cublc yards per
cight-hour day was made for a period of 38 days,
an operaling efflciency of about 98 per cemnt on
this paver,

Joint Construction—The 20" interval of designed
joints remained standard with few variations.
Several deviations ware made in experimental sec-
tions within contracts, one of which was to clim-
inate designed joints entirely. Sufficlent time has
not elupsed to form any definite conelusiong, Rev-
eril projects were constructed with 20’ interval on
contraction joints and 400" interval on expansion
Joints,

Difficulty has been experienced In the past
with localized heaving, at designed Jjeints over
adverse solle due to wuter penetrating the sub-
grade through the joints. Considerabla experi-
nienting Is under way to develop a satisfactory
method of seallng, and more ullentlon Is being
paid tu sclection and treatment of subgrade mate-
rials than In the past.

Finishing has been improved by lengthening the
one-man floats from 10 to 16 feet.

NEW METHOD DEVISED

New methods of finishing are continually being
tried and as improvemenl is made the practice be-
comes standardized. For example, on Contract
43CN3, Williams to Maoxwell, the roughness aver-
aged 13.7 inches per mille. The same contractor
had an adjoining contract, 4JEC3, Maxwell to ¢
miles southerly, and paving wag started immedi-
etely following the completion of 43CN3.

On the seccnd project the resident engineer
made a deviation In Joint construction in an en-
deavor to improve the riding qualities. The joint
finishing 1col was mounted on a2 float board to
prevent cutting below the general surface of the
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Muzxtures Controlled by Stabilily Tests

(Continued from preceding page)

Two mixers in operation in San Mateo County, laying cement concrete pavement.

pavement, and the finnl finish float was used be-
hind the edging of joints to trua up any irrepu-
laritias, The second project averuged 7.3 inches
per mile in surface roughness, or a decrease of 6.4
inches per mile,

Asphalt Conerete Pavement
1931 CONSTRUCTION

Nuring 1931, the average daily output of asphalt
concrete mixtures was 624.9 tons, while two proj-
ects, Contracts 26FC2 in Fresno County and 25FCG6-
25ECH in San Luis Obispo County, avernged 1025.3
tons and 1117.3 tons respectively per elght-hour
day. On four projects, two mechanieal Anighers
were used, one for finishing surface and one on
base. The average stability of surfoce mixtures
was 2823 pounds, and the average relative specific
gravity or density woas 93.8 per cent. The average
surface smoothness of asphalt pavements wus 17.5
inches per mile,

In Jdesigning asphalt concrete mixtures, the
Hubbard-[Field stablility test, applied to the mortar
portion of mixtures to determine the resistance 1o
displncement, continued to control, and surface
mixes with dust contents of 22-25 per cent of the
total mixturc pnssing the 10-mesh sieve were used.
It has been found that this mixture Is less suscep-
tible to pushing ard rolling under present-day
trafic conditions, and also retains its nonskid
gualities for a longer period of time

Automatic Proportioners — Production plants
have been made more efficient by improved meth-

ods of feeding, greater storage capacity of heated
aggregnte, quicker discharge gates, and automatic
timing devices, On one project, the proportioning
device, which woas operated by hydraulie jacks
powered by eleclrie motors, opens one gate and
holds It open unll Lthe sel welght is deposited In
the weight box, thern closes the first gate and opens
the second gate In predetermined order. Four sep-
arate mlxes may be set up at one time, and mixes
can be changed by means of a selective switch.
An average output of 970 tons per day for 44 days,
with 24-ton batches, was turned out with this
plant, operated by Hanrahan Company In San Luils
Obispo Cuounly.

Spreader boxes were In general use to distribute
the truck loada of mixture, and moechanlenl finish-
ers with varlous improvements which have been
made sinee thelr Inception In 1927, The rake de-
sign was Improved by changing the motlion to a
direct fore and aft movement which glves a comb-
ing action to the mix. A traveling track ar-
rangement was used by the Hazard Company on
Contract 28FCH in lmperial County, which elim-
inates the necessity of carrying track ahead.

A eaterpillar tread has been used on finishers,
running ouiside the side furms, with the screeds
ridlug on the forms. Greater surface smoothness
is being obtained by initial cross-rolllng with tan-
dem roller instead of diagonal of half-ecircle roll-
ing, this method covering the entire surface better,
the roller turning being done off pavement. The
resulting smoothness approximotas that of port-
land cement surfaces,

(Continued on page 22)
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Frost Bilten Trees
Along the Roadstdes
Show Signs of Life

By H. DANA BOWERS, Landscape Engineer

HE effect of the week of eold weather
from December 9 to 15, 1932, is very
noticeable in traveling the highways, as
the roadside trees, particularly the euealyp-
tus, suffered severe damage. Aceording to the
Weather Bureau the temperature was Lhe
lowest of record since 1888, when 19° F. was
recorded in Sacramcnto. A temperature of
18° was recorded in 1854, During the past
winter the thermometer dropped to 17° at
Sacramento, 11° at Chico, 6° below at
¥reka, 13° at Ukiah and 25° at Bakersfield.
Generally speaking, very little severce frost
damage is noted south of the Fresno County
line in the San Joayuin Valley, and south of
the Santa Clara Valley in the coastal region.
While the temperature was not as low alonz
the coast at Eureka as in valley sections, the
damage was as great, as the trees were not
acclimated to such low teinperatures.

COAST SUFFERED LITTLE

With the exception of the Eureka region,
where the frost kill was severe, the entire
coaslal region suffered very little, the leaves
and small growth only being destroved. The
most damage was noted on the encalyptus
globulus (blue gum), which has been gen-
erally considered a very hardy variety.

In the Sacramento-San Joaquin valleys,
the frost kill on ewcalyptus trees might be
estimated at 3314 per cent at this time. A
few were killed completely, but the major
portion were about one-third destroyed.

The fact that many of the trees which were
apparently killed are putting forth mnew
growth is surprising. A ecareful inspection
early in the spring showed that the burk
had turned black and that the sap had coagu-
lated like jelly near the cambium layer.
Sueh severe damage would unguestionably
have killed the other plant species. The rule
cloes not seem to apply to the eucalyptus and
it still remains to be seen just what will
oceur ultimately as much of the new spring
growth is now dying.

BEATITIFUL VARIETIES

The most beantiful varieties of enealyptus,
sueh as eucalyptus ficifolia (scarlet flowering
gum), eucalyptus sideroxylon rosea (pink
iron bark) and eunecalyptus corynocalyx

287,859,000 MAN.HOURS OF
LABOR THROUGH R. F. C. LOANS

The 103 self-liquidating loans totaling
$200,187,250 and authorized by the Recon-
struction Finance Corporation up to May 1
are scattered generally throughout the United
States, thereby relieving many local unem-
ployment problems. However, Director Har-
vey Couch, sponsor for self-liquidating
loans, reports that several States have not
yet availed themselves of the opportunity
offered to acquire permanent improvements
and at the same time put men to work.

So far, loans have been made in 32 States
and 1 Territory. Texas leads, with 12 in
number, California has 5, and Utah 4. Cali-
fornia has negotiated the largest amount of
foans to date for an extensive program of
bridges, agqueducts, and transmission lines,
MNew York being second.

The 103 loans are estimated to provide
287,850,000 man-hours of direct and indirect
labor. Most of the smaller loans are for |
water suoply systems totaling $58,038,250. |
Fifty -nine cities and towns have arranged |
to build permanent water works, thus im- |
proving sanitary conditions, safeguarding |
public health, and relieving unemployment |
through federal aid. The loans include seven
bridge projects totaling $83,100,000.— Western
Construction News.

SHORT BRIDGES ELIMINATE
31 DANGEROUS ROAD DIPS

Completion of the improvement of State High-
way Route 26 through Coachella Valley, between
Whitewater und Indio, was celebrated with an
extensive program of ceremonies on Sunday,
April 24.

The lmprovement involved the widening of some
fourteen and a half miles of highway from fifteen
to twenty feet, and tho climination of thirty-ona
dangerous dips by bullding short bridges, ut a total
cost of $587,000,

The Highway Commisslon was represonted by
Commissioner I'rank A, Tetley of Riverside, who
was one of the principal speakers, The festivities
included a barbecue and selectlons by the SBherman
Indian Band of Riverside.

(sugar gum) are planted extensively in
southern California, but are seen very lLittle
in the north because of their susceptibility
to frost injury.

Some of the common varieties which seern
adaptable to the average conditions found
in the Sacramento and San Joaquin valleys
are as follows:

Eucalyptus leucoxylon (Victorian iron bark)
Eucalyptus polyanthema (red box)
Eucalyptus rostrata (red gum)

Eucalyptus rudis (desert gum)
Eucalyptus viminalis (manna gum)

The eucalyptus trees have been planted so
extensively in Califernia that many people
consider them as native trees,
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Work Advanced to Bids in May

The following improvements carrying an aggregate total cost of approximately
$525,000 were scheduled for advertising prior to June 1. The work includes four paving

jobs, a bridge reconstruetion and a subway under a railroad, with six counties sharing
in the benefits of the improvements,
DETAILED LIST OF PROJECTS
County Location Route Miles Type
Tulare Goshen to Plaza Garage Los Angeles-Sacramento 4.2 Permanent
Arterial Pavement
Los Angeles At Brea Canyon Summit Pomona-Fullerton Road 1.3 Permanent
Pavement
San Ber- At Mt. Vernon Avenue Foothill Boulevard 0.7 Permanent
nardino Viaduct Pavement
Los Angeles Las Flores Canyon to Oxnard-Serra Highway 3.4 Permanent
Winter Canyon Pavement
San Joaquin- Across Stanislaus River Los Angeles-Sacramento Reconstructing
Stanislaus near Manteca Arterial Bridge
Kern Four miles north of Los Angeles-Sacramento ___ Minkler Spur
Bakersfield Arterial Subway
SUMMARY
Type Miles Amount
Permanent Pavement _____ . ______ . 9.6 $397,700
Biidges oo eocan e o e T e e P R (2) 127,300
EOTRL: s ot s o e i e s A S S L s s _$525,000

Spraying and Burning
of Roadsides tn 40
Counties Completed

HE annual program of spraying road-
I side vegetation to reduce the fire
hazard to property adjacent to heavily
traveled routes has been practically com-
pleted. This work was carried on in some
forty counties of the State, and covered nearly
1800 roadside miles, Scven contraets were
let for furnishing and spreading the oil.
Under the plan as adopted several years
ago by a committee appointed by the Gover-
nor, a fire break nine feet in width is ereated
adjacent the highway fence lines by spraying
the vegetation, while still green, with diesel
oil. The oil kills the vegetation, which is then

burned before adjoining areas dry up and
create a hazard.

The diesel oil nsed is a 27° to 30° gravity.
It is applied by power distributors equipped
with an adjustable outrigger arm of sufficient
length to reach out to the area to be sprayed
and designed so that the spray bar may be
readily raised or lowered to reach cut or fill
slopes. About one-tenth gallon of the oil
is applied in general to each square yard of
surface, althongh where the work can be
done when the vegetation is about two inches
in height an application of one-twentieth
gallon is effective on cerlain areas,

The work is confined to areas opposite grain
or pasture land and forested sections. In
general ne work is done adjacent railroad
rights of way, where orchards are alongside
or similar loeations where the hazard is limited
by the natural eonditions.
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Highway engineers, generally, now recog-
nize that safety must be built into the high-
way and large sums are being expended to
make new roads safe and to take the danger
spots out of old ones. This is illustrated by
the construction of the Ridge Route Alter-
nate on the California State highway, to
take fast-moving traffic off the old Ridge
Route, where sharp curves and steep grades
have taken an alarming toll in casualties.
Millions of dollars are involved in this proj-
ect, but it will be a good invesiment for the
public. Large sums are also being spent to
build safety into the Roosevelt State high-
way north of Santa Monica, where it skirts
the hills at the edge of the sea. This has
become in the short time since it was first
constructed one of the most heavily traveled
sections of the entire State highway system.
Menace of slides in deep cuts and narrow
roadways and dangerous curves is now being
removed,

However, the building of safety into high-
ways today in California is not so much of a
problem as was the building of the original
roads in the State highway system. Many
of the existing hazards which are now being
gradually removed were the result of inade-
quate financing in the earlier period.
Stretching bond issues into miles, while it
met the exigencies of a sitnation, merely
shifted the burden of bnilding adequate
highways to & later period. Happily the
motorist, with a growing appreciation of
hard surfaced and safe roads, assumed the
major part of the burden of reconstructing
the original Btate highways at a critical
time, and his generosity has been rewarded
up to this time by rapid improvement of the
State highway system. The gasoline tax has
yielded revenues sufficient for betterments.-—

Southwest Buslder and Confractor.

Big Barbecue Marks

Official Opening of
San Julian Cul-off

ETWEEN six and seven thousand per-
B sons participated in the gala official

opening ceremonies of the San Julian
Cut-off near Lompoe on Sunday, May 28th.
The event was attended by members of the
California Highway Commission and other
State, county and eity offieials.

The formal exereises began at 10.30 am.
on the new cut-off near Jaro bridge when
Chairman Harry A. Hopkins of the High-
way Commission, armed with a huge pair
of golden shears, held by a petite miss to
cut a floral chain keld by eight beantiful
Lompoe maidens.

A monster barbecue followed in Mizuelito
Park, at which seventeen beeves were served
to nearly five thousand people.

After the fete a program of speeches and
music was conducted by Supervisor Ronald
N. Adam, general chairman for the eelebra-
tion. Speakers included Mayor F. T. Gun.-
derson of Lompoe; Supervisor John R.
Quinn of Los Angeles County; Supervisors
(. L. Preisker, Sam J. Stanwood and Fred G.
Stevens of Sunta Barbaru County, Senator
Edgar W. Stow and Assemblyman George R.
Bliss.

Among others who participated in the
pxercises were Highway Commissioners
Philip A. Stanton, Timothy A. Reardon, and
Dr. W. W. Barham; Mayor Harvey ‘I'. Neil-
son of Santa Barbara and Secretary W. G.
Ierron of the Santa Barbara Chamber of
Commerce,

The new ent-off road leaves State high-
way route No, 2 at Las Cruces and extends
northwesterly 18 miles to Lompoe. If was
built by the county on modern highway stand-
ards and is ineluded in the 6700 miles of
county roads taken into the State system
when Governor Rolph, on June 6th, signed
Assembly Bill No. 583.

DATES BACK TO PHARAOHS

“The principle of public works for the relief of
nnemployment is as old as the hills,” states John P.
Hogan, chairman of the Public Works Committee of
the American Soeicty of Civil Enginesrs. *“When the
Pharaohs had compleled their conquests and had
large numbers of unemployed soldiers and slaves, they
built the Pyramids, as well as roads and irrigation
canals through the comqguered territory.

“When the peace of Amiens brought a lull in the
wars following the French Revolution, Napoleon buflt
the magnificent road system of Franee.
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4. The munieipality must control and
maintain the completed project.

5. The State will grade and pave or im-
prove the road to a standard equal to that on
the immediately adjacent State highway, of
which the eooperative project is an extension
or a connecting link.

IMPORTANT BUDGET ITEM

The Highway Commission welcomes pro-
posals from local authorities and although
such applications now on file are in excess
of available funds, the State feels that this
phase of improvement to the State highway
system is a vital factor in obtaining con-
tinuity in the road network and that increas-
ing consideration must be given to this work
in preparing future budgets.

A list of cities which have availed them-
selves of this opportunity of seecuring State
aid for the improvement of conneeting rout-
ings shows that State cooperation is extended
on the basis of the need and the ability of the
local community to advance its portion of
the obligation, irrespective of the size or class
of the municipality. 1In the following cities
cooperative projeets for the current biennium
have been completed or are now under con-
struetion :

Napa Huntington Beach
Lodi Los Angeles County
Oakdale Laguna Beach
Santa Clara Glendora
Redwood City Fullerton

Fresno Holtville
Kingsburg Ventura

Willows San Diego

Yuba City Brawley

Red Bluff Redondo Beach
Placerville Bakergfield
Sausalito

IMPROVEMENTE PLANNED

Proceedings have been institated and plans
are now in preparation for undertaking pos-
sible cooperalive improvements during this
biennium in the following cities:

Modesto Pasadena
Willits Anaheim
Fresno Santa Barbara
Sonora El Cajon
Santa Cruz San Diego

El Segundo Long Beach

Cooperatwe Projects Tolal $1,941,352

(Continued from page 2)

The following summary provides a definite
idea of the extent of cooperative eonstruetion
completed and put under way in California
during the past two years:

Amount

Type Miles (State's share)

Permanent pavement_________ 30.5 $1,349,317 70
Bituminous treated crushed

rock surfacing o _____ 0.4 41,706 45

Graded roadbed ___________.___ 44 72,687 78

Beldgan sl la i St (9) 477,641 49

% L 353 $1,941,352 42

The individual projects vary greatly in size:
the amounts of State participation ranging
from $1,300 to $237,000 ; roadbed widths vary-
ing from 36 feet to 100 feet and pavement
ranging from 20 feet to 76 feet in width. The
following brief descriptions of a few represen-
tative cooperative projeets will provide a eon-
ception of the methods of State cooperation.

BRIDGE FOR NAPA

In the city of Napa a reinforced concrete
girder bridee was construeted across the Napa
River on Third Street, where the route of
State Highway No. 8 passes through the city.
In sharing the cost of the construction of ihis
bridge the State provided a flat sum of $25,-
000, which was approximately one-third of the
cost, the eity of Napa and Napa County
divided the remaining two-thirds of the cost
equally. The bridge was built by contract
under the suopervision of the city, and the
State approved the plans and kept an inspec-
tor on the construction.

The routing of the State highway through
Santa Clara was changed from Franklin
Street, the main business artery of the town,
to an alignment along Clay and Grant Ave-
nues and The Alameda, through residential
and indusirial sections. This improvement in-
volved the construction of pavement 40 feet,
55 feet and 76 feet wide between curhs. The
work was performed by a city eontract with
the approval of the Division of Highways.
The State paid for the central 40 feet of pav-
ing and all other costs were borne by Santa
Clara.

SUPERHIGHWAY BUILT

In the town of Qakdale in Stanislaus County

a twenty-foot pavement was placed. [n this

instance the town provided the right of way
(Continued on page 31)




18 CALIFORNIA HIGHWAYS AND PUBLIC WORKS

of the U. S. Burean of Public Roads made
the final location from the data obtained by
the various field parties. The section from
Azusa to the river forks was adopted as a
State highway layont June 2, 1932, in order
that the State eould contribute to the cost.

The project leaves the old canyon road at
a point about three miles northerly of Aznsa,
erossing the river on a new bridge and aseends
along the west side of the canyon. There was
little choice of location for the first one and
one-half miles, as it was necessary to elimb
on maximum grade fo attain an elevation
higher than the high water of the city of
Pasadena reservoir at a point opposite the
dam which is now under construction.

From a point opposite the dam site an
undulating grade to fit the topography of the
country, follows around the west side of the
reservoir site. From the upper end of this
reservoir site the grade gradually ascends to
an elevation above the Los Angeles County
Flood Control Distriet reservoir high water
econtour, From here a rolling grade, varied
to fit the topography of the eountry, continues
to the mouth of the north fork of San Gabriel
River, the end of the projeet.

UNDER THREE CONTRACTS

The highway was designed on standards
similar to those used on the portion of this
general highway project in the Arroyo Seco
Drainage area, the maximum grade being 6
per cent and the minimum radius of curva-
ture 200" in general and 800° on blind eurves.
The roadbed is 287 wide on fills and 30’ wide
in ents. Embankments are placed in layers
and watered and rolled (o sseure maximum
compaction,

Work was let under three contracts—One
being for construction of the bridge across
San Gabriel River at the beginning of the
project, and the other two being grading con-
tracis for the first seven miles and the next two
and one-fourth miles respectively. Bids for the
first grading contrauet were opened June, 1932,
and for the seeond grading contract, January,
1933. Work under the bridge contract was
started November, 1932, and completed April,
1933. The cost of the first grading contract
is now estimated to be $950,000—that of the
gecond grading contract $150,000, and the cost
of the bridge $52,000, or a total of $1,152,000
for the entire project.

$1,152,000 Project Employing 550 Men

{Continued from page 9)

These two grading contracts are providing
employment for from five hundred to five
hundred and fifty men. In accordance with
the policy of the U. S. Government, prefer-
ence in employment is given veterans with
dependents so that several times this number
of people are benefited by the employment
afforded by the project.

Judging from progress made to date, the
first grading contraet will be completed by
July 1, 1933, and the seecond one abont ome
month later. A light “‘road-mix" oil surfac-
ing will be applicd under a State contract
immediately after grading work is completed
so that this entire section to the north fork
of the river should be in use by the middle
of the summer,

BIG EXCAVATING JOB

Probably the most unusual construetion
feature is the immense amount of excavation
required. The two grading contracts involve
the excavation of 1,800,000 cubic yards of
material or about 200,000 enbie yards per mile
as an average for the job. Most of this mate-
rial is granite in various stages of disinte-
gration. Fortunately, a large percentage is
soft enough to be removed by tractors and
scrapers without blasting. As most of the
grading work is side-hill exeavation involy-
ing comparatively short hauls this is a very
economical method of hauling the material.
On the portions where longer hauls are
required, power shovels and trucks are used.

One very unusval feature iz a 300,000
cubic ya.rd embankment constructed across
Brown's Gulch, one of the side canyons which
comes into the San Gabriel a short distance
below the Los Angeles County Flood Control
District's damsite. The construction of this
enormous fill rather than locating the road
to cross near the head of the gulch, saves
more than a mile of distance. Its inclusion
in the design is economical because it pro-
vides a convenient disposal for a large
amount of surplus excavated material which
would otherwise be wasted.

The height of the fill on the center line is
165 feet, but the canyon which it erosses slopes
on such a steep piteh that the height above
the toe of slope on the lower side is considera-
bly more than this. This eanyon is an ““S°7

{Continud on page 23)
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ATER RESO

Dﬁfzczaz/(?e/aorb

May 1, 1933

EDWARD HYATT, State Enginerr

‘With all danger of floods having passed
for this seaxson and the completion of suwow
survey and precipitation reports the monthly
report of State Engineer Edward Hyatt
states it is estimated that the seasonal run-
off for the combined Sacramento-San Joa-
quin drainage area will be 45 per cent of
normal resulting in a low seasonal and sum-
mer strean: flow.

As the result of these conditions, the re-
port states, preliminary information indi-
cates that the 1933 rice acreage will be
approximately 20 per cent less than in 1932
and maximum salinity figures are antiei-
pated at Bay and Delta stations. The water
content of the season’s snow pack, according
to final reports, averaged only 75 per cent of
last year’s pack.

Details of dam coustruetion, water distri-
bution, flood control and irrigation distriet
activities and the State water plan are given
in the report which follows:

IRRIGATION DISTRICTS

Office work was continued in checking and
assembling information furnished the Sate Engi-
neer In annual reports of irrigation districts, some
sixty-five of which have been received to date.
Requests for information on irrigation districts
and irrigation district matters in general showed
increased activity during the month,

The Nevada Irrigation District contemplates an
agreement with the Pacific Gas & Electric Com-
pany whereby the district will acquire the certain
rights and property now used by the power com-
pany for the service of irrigation distriet lands in
Placer County, thus placing the service of all dis-
trict lands directly under the authority and re-
sponsibility of the distriet.

A petition was received by the State Engineer
from the owners of 1711 acres in the Tulare Lake
Basin Water Storage District requesting that ac-
tion be taken for the exclusion of their lands from
the district.

The office of the El Dorado Irrigation District
was visited in connection with matters to be sub-
mitted to the Distriets Securities Conimission con-
cerning the approval by the Commission of the
transfer of certain funds.

FLOOD CONTROL AND RECLAMATION

Maintenunce of Sacramenio Flood Oontrol Project.

Routine maintenance only by our regular crew
has been performed during this period, in connec-
tion with levees, structures, pumping plants,
drains and repairs to equipment. The crew has
continued to work on part time and, as there have
been no heavy storms and practically no water in
the by-passes, no emergency work has been nec-
essary.

The regular crew has been engaged to some ex-
tent in putting equipment and property in order
and maintaining the floating river equipment and
warehouses. Work has commenced on a minor
repair to the east abutment of weir No. 2, in the
East Sufter by-pass levee borrow pit.

Emergency Flood Protection and Rectification of
Rivers.

The camp operated by this division near Lom-
poc, in cooperation with Santa Barbara County,
has continued with a crew of approximately 30
men. This is an unemployment relief project, and
the men are engaged in clearing the flood channel
of the Santa Ynez River. Only unemployed, single
residents of Santa Barbara County are being cared
for, and the camp will probably operate at least
three months longer.

Russian River Jeliy.

All work on the Russian River jetty was ter-
minated on March 24th on account of lack of
funds. AJl tools, materials and equipment were
moved to our Sutter warehouse, with the excep-
tion of the shovel derrick, cars and locomotives,
but the parts of these which might he stolen were
also removed. Any or all of this equipment ean
be returnsd to the job promptly if required.

Flood Measurements and Gages.

The operation of all gages and the collection of
data has continued, but there has been no oceasion
to make flood flow measurements on account of
lack of storms. At this time it appears that all
danger of floods for this scason has pasged. There
are now available for distribution in mimeo-
graphed form flood season data reporis for the
following periods: 1913-14 to 1924-25; 1D26-27;
1928-29 to 1930-31; and 1831-32. A reissue of the
report for 1925-26 is now in preparation, The
above completes the series containing all flood
data of the Sacramento and San Joaguin valleys
not otherwise available in printed form, from 1913
to date.

(Continued on page 24)
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Stream Flows 30 to 60 Per Cent
Below Normal Forecasted for Season

By HARLOWE M. STAFFORD,

veys as respecting predietions for

spring and summer water supply were
completed in late March and early April and
the data therefrom, together with records
of seasonal precipitation to April 1st were
analyzed to derive the estimates of 1933
stream flow. These were published in the
April 1st Snow Survey Bulletin of the Di-
vision,

This is the fourth season in which, under
State supervision and through cooperation
of many interested ageneies. surveys have
been conducted at some 160 suow courses
throughout the Sierra at altitudes from 4600
to 11,400 feet and from Upper Sacramento
and Pit River basins on the north to Kern
River basiu on the south.

LOW WATER CONTENT

In general, this seasen’s snow pack as
measured in inches of water content aver-
aged from 60 to 90 per eent of last year's
pack, with a general average of about 75 per
eent. A marked exeception was showm hy
three snow courses in the Upper Sacramento
basin, Mt, Shasta, Mt. Lassen and Snow
Mountain, which averaged 10 per cent
greater pack than in 1932. Owens and Mono
Basin courses averaged from 40 to 55 per
cent of last year’s pack.

For the areas where the snow surveys have
been condueted for a sufficient number of
years to permit the development of tentative
normals, the Western Sierra slope pack
varied from about mormal to 35 per cent
below normal with a general average of
about 20 per cent below normal. Eastern
slope busins averaged from 25 to 50 per cent
below normal.

r-l‘IlE season’s most important snow sur-

PRECTPITATION BELOW NORMAL

The data from the precipitation stations
indicated, in general, that this season’s pre-
cipitation to April 1st averaged 30 per cent
below normal in Upper Sacramento Basin,
40 to 50 per cent below normal from Feather
to Mokelumne basins, 26 to 35 per cent be-
low from Stanislaus to Upper San Joagquin
basins, 10 to 20 per cent below from Kings
to Kern basins, and 30 to 40 per cent below

Supervising Hydraullie Engineer, Divizsion of Water Resources

in San Gabriel, Santa Ana and Los Angeles
basins. Eastern slope basins averaged 35 to
40 per cent below normal from Truckee to
Walker, 50 per cent below in Mono, and 20
to 35 per cent below in Owens,

Except for South Yuba and Bowman area
drainages and for Eastern Slope basins,
Truckee, Tahoe, Carson and Walker, the
period of record of the snow surveys has
been too short to permit an entirely depend-
able establishment of the ecorrelation be-
tween snow and run-off. Tentative ‘“nor-
mals” have, however, been worked out for
all snow courses by comparison with long-
time stream flow records and on the basis of
these, the results of this season’s surveys
were applied to venture foreeasts of the
1933 snow run-off as represented by the
stream flow during the period April to July,
inclusive.

FORECASTS TABULATED

These forecasts which, because of the
shortness of the basie correlation period,
must be taksn more as a provisional guide
than a definite prediction, are shown in the
aceompanying tabulation. The present num-
ber and distribution of the snow eourses does
not permit of these provisional forecasls for
all major stream basins in their entirety.
The table shows also a comparison of the
similar provisional forecasts which were
made on April 1st & year ago and the corre-
sponding actual April-July run-off in 1932,

Based upon all available precipitation and
snow data, estimates were also made on
April 1st of the 1932-33 seasonal stream
flow (Oectober, 1932, to September, 1933, in-
elusive) in the major stream basins. Ex-
pressed in per cent of the mean seasonal flow
for the 40-yvear period 1880-1929 the 1932-33
estimates varied from 30 to 50 per cent of
the mean for the basins of the Sacramento
and San Joaquin Rivers to 55 or 60 per ecnt
in the Kings, Kawecah, and Kern River

FORTY-FIVE PER CENT STREAM FLOW

For the combined Sacramento and San
Joaquin Rivers and tributaries the 1932-33
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Agpril-July (Ine.) stream flow acre-feet!

Drainage area Per cent

or 1833 1932 departure

stream gaging station forecast Feorecasr Actual of forecast
South Fork Pit River near Likely ______________ -~ 32400 42,500 44,500 —+
Pit River at Ydalpomn . _____ . __ 931,000 916,000 865,000 +6
North Fork Feather River near Plattville.___________ 268,000 300,000 233 000 +29
Bowman Area-Middle Yuba and Canyon Creek ___ 100,000 124,000 127,000 —_2
South Fork Yuba River at Langs Crossing__ ... 240,000 293,000 308,000 —5
North Fork American River at Colfax ______ eame 293,000 350,000 311,000 +12
American River at FairOaks________________________ 1,270,000 1,700,000 1,580,000 +8B
North Fork Mokelumne River near West Point.__. _ 328,000 500,000 . 512,000 —2
Mokelumne River near Clements____ ______ ________ 390,000 588,000 564,000 4
Middle Fork Stanislaus River near Avw.--.-__- e 273,000 494,000 458,000 +8
Stanislaus River near Knights Ferry______ . 640,000 1,000,000 972,000 +3
Tuolumne River near Hetch Hetchy __ __ ___ __ 471,000 740,000 +8
Tuolumne River at Jacksonville. ... ____ 1,120000 1,600,000 1,500,000 ]
Merced River at Pohono Bridge_____ ___ = ____ 322,000 390,000 447,000 —13
Merced River at Exchequer___________ 496,000 690,000 725,000 —3
San Joaquin River above Big Creek. . o ooooo . _ 764,000 1,400,000 1,270,000 10
San Joaquin River near Friant____________ . ___.__ 920,000 1,600,000 1,520,000 +5
Dinkey Cresk at mowth . __ . . ____ ___. .. 90,400 150,000 155,000 -3
L. North Fork Kings River above mouth_______________ 348,000 506,000 514,000 —2
Kings River near Hume_ ___________ ________ ____._ 696,000 1,000,000 929,000 -8
Kings River at Piedea. . ____________ _____ ... 1,050,000 1,600,000 1,580,000 +1
Kaweah River near Three Rivers______ _____________ 276,000 430 000 371,000 +16
Kern River near Bakersfield . _____ _ = _____ 489,000 500,000 549,000 —9
Truckee River at lceland e—eee 220,000 210,000 +7T
*Lake Tahoa (rise of lake) .. ______ _ __________-... 125t 1.89 ft. 171 #¢ +10
*Carson River at Clifton__.__________________ ____ —. 115,000 230,000 233,000 —1

!Natural flow (measured flow corrected for regulation).
*Forecast by Nevada Cooperative Snow Surveys Committes.

seasonal flow was estimated at 45 per cent
of the 40.year mean.

With the seasonal flow as estimated, mini-
mum river flow and maximum salinity to be
anticipated in the Sacramento-San Joaquin
Delta in 1933, were predicted on the basis of
their correlation with seasonal flow as estab-
lished in past seasons.

The 1933 minimum flows expected are, in
second-feet, Sacramento River at Red Bluff
2600, at Colusa 1800, at Sacramento 1600;
San Joaquin River ncar Vernalis 600; and
combined Saeramento and San Joaquin flow
to the delta, 2600, Maximum salinities pre-
dicted at delta points are, in parts of chlo-
rine per 100,000 parts of water, O and A
Ferry 1000, Collinsville 800, Antioch 700,
Emmaton 4&0 Jersey 380, Three Mile Slough
Bridge 800, Rio Vista 200, and Central
Landing 70.

“Oh, T wish you'd come down off your high horse,”
growled the exasperated husband.

“And I wish you would stop using thoss ont-of-date
expressions,” retorted the ultra modern wife. “Why
don't you learn to motorize your thinking?”

FULFILLMENT OF BRIDGE DREAM
AT HAND

(Continued from page 5)

with the governmental details so eclosely
guarded against favoritism or unethical prae-
tices. Every detail of this bridge has been
laid before the people, and I am proud to
say in behalf of this administration that no
methods of “‘expediency’ have been per-
milted beyond the strictest confines of ethies.

Just as the beautiful civic center of San
Franeiseo stands a monument to the honest
efficiency of Governor Rolph’s administration
of that city as its Mayor, so shall the San
Francisco-Oakland Bay Bridge stand as a
monument to that same prineiple ruling the
Governor’s office of California.

A minister dizcovered two of his flock playiug cards
on Sunday—and for money.

“Rastus,” he said, “don’t you know it's wrong to
play cards on the Sabhath?”

“Yes, parson,” replied the sinner, ruefully, “an’,
believe me, AlW's paying for mah sins'—The
Humorist.
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1932 CONSTRUCTION

During 1832, the largest single project was in
Imperial County, 14.7 miles between Coyote Wells
and Dixieland, involving 64,950 tons of mixture,
and an average output of 683.7 tons per day. The
average daily tonnage of mixture lald for all proj-
ects was 614 tons. The average stabllity of sur-
foce mixtures was 2,683 pounds, and the average
relative gpecific gravity was 04.3 poer cent. The
average surface smoothness was 118 [(nches per
mile.

Mixture Design—In the design of asphalt mix-
tures, it has heen found that with mogt nggrogates,
increasing the percentage of crushed particles in

.

Mixture Stability Tests Developed

(Continued from page 13)

ond melhod consists of & multiple-section long
wonden drog drawn by the finishing machine.
This device was firat used by Los Angeles County
on similar work and their results are very favor-

able,
0il Surfaced Roads

During 1931 and 1%32, the present-day trend to-
ward the bhituminous treatment of rock surfaced
roads has beern continued,

Design of Mixtures—Materials for oil mixtures
are selected prior to the letting of contracts on the
basis of their soundness, respective stabilities, and
resistance to disintegration of the completed mix
by water,

Sixteen foot one-man finishing float on P. C. C. pavement.

the materfal passing No. 10 mesh increases stabil-
ity. Many local materials which would otherwisc
have to be rejected for lack of stublllty are made
acceptable with the additinn of crushed sand, re-
sulting In n considerable saving to the State,

The results obtained to date in mixtures con-
trolled by stability tests indleate that this method
is the most valuable development in the art of de-
sign and control of mixtures that has been brought
forth in the last decade. Pavements so controlled
have shown a marked uniformity and Improve-
ment in performance.

Finishing—The development of the finlshing ma-
chine was likewise the greatest advance in the
technique of Ilaying smooth riding puvements,
The roughness imperted to the pavement from
irregularities in side forms |8 something that can
not be removed with the machine., To eliminate
this faature, experimental methods of screeding
behind the finishing machine are In progress.
One method is that of floating transversely behind
the finishing machine with the 18" one-man fAont
which was developed for cement concrete, A sec-

Field control is checked at regular intervals by
stability tests made on the completed mix ag sub-
mitted to the laboratory., No existing devices for
measuring stabilities of mixtures with lighter oils
were avallable, and the kveem plastometer was
developed In the laboratory for this purpose. In
this machine the Iateral resistance to deformation
with load on @ compucled cylinder s measured.
The results of the plastometer indicate the prob-
able performance of the mixture under tratfie.

SWELI TEST USED

The effect of water on the aggregates In the
completed mix is determined by the swell test. A
compneted cylinder is immersed in water and the
resulting change in volume of the specimen is re-
corded in percentage of swell, which indicates the
performance of the mixture under the conditions
of weathering.

The probable effcet of rain water in separating
the oll from the aggregates is indicated by first
mixing a sample of the dry aggregates with the oll
and then adding water and stiaring to determine

(Continued on paze 32)
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3500 Miles of Traffic
Stripe Placed Last
Year Cost $163,000

REVIEW of traffic striping work dur-

ing the past year shows that practi-

cally 3500 miles of stripe has been
placed at an expenditure of about $163,000.
This includes restriping some of the heavier
traveled sections in the Los Angeles and San
Francisco territories. On the average, it cost
£40 per mile for plucing a 4-inch stripe dur-
ing the last year.

Fifteen gallons of traffic lacquer was used
per mile of stripe which represented aboul
three-quarters of the expense. On all the
striping work, whether handled by day labor
forees or under contract, particular eare is
taken (o secure a true, even line. The specifi-
eations require that a deviation of more than
one-half inch from the true line in a distance
of tw(‘ient_y feet indieates the standard main-
tained.

LACQUER IS TESTED
The traffic lacquer is manufactured accord-

ing to specifications preparved by the testing
laboratory. Materials which go into the lac-
quer are tested separalely and the manufac-
turing is done under the supervision of a
testing engineer. The serviee to which the
lacquer is subjected is severe. The prime re-
quirements for a satisfactory material are set
forth in the specifications, as follows:

1. 1t shall remain white under service conditions.

2. It shall dry under ordinary conditions suffi-
ciently to allow traffic over it Iin from fifteen
to thirty minutes after placing.

. It shall show nonbleeding of cil or asphalt

into the stripe.

. It shall have good covering gqualities.

. It shall have good elasticity.

It shall have good durability under extreme

weather conditions.

. 1t shall satisfactorily resist the abrasive action
of traffic.

. It shall have good visibility,

It shall be of such consistency that the mate-

rial may be used in the State paint spray
machines without the use of thinners.

10. The lacquer shall not cake nor become unduly

separated from the vehicle in storage.

] ca

we =~

ECONOMY EXPERIMENT

Determination of the quantity of lacquer
required to provide a satisfactory line, having
a reasonably usable life, was based on experi-
ence with commercial brands of material
With the development of a specillcation mate-
rial, designed to fit California conditions, it
was felt that an economy might be effected
by reducing the quantity of lacquer per mile.

Steep Slopes Make
Work Inaccessible in
San Gabriel Canyon

(Continued on page 18)

shape where the fill crosses, and a culvert to
take the drainage from the canyon would have
to follow the eonrse of the old channel for
about 800 feet. It was found that a tunnel
580" long to carry the drainage water eould
be constrneted through the ridge on which one
end of the fill rests at a decided saving over
the eulvert method.

DIFFICULT CONSTRUCTION

‘A number of econditions have made con-
struction on this job extremely diffieult. A
large part of the work was inaccessible to
construction equipment until several miles of
temporary or ‘‘pioneer’’ roads were buiit. To
add to the diffleulty of the work, the moun-
tains are so steep that a number of slides have
oceurred. Conerete retaining walls are being
built in a number of places where slopes are
too steep to support embankments.

One of the most beautiful features of the
praoject is the bridge across San Gabriel River
where the new highway leaves the old eanyon
road. This structure is a steel deek truss
bridge with reinforeed conerete floor system,
rails and approach spans. The south
approach span is on a curve and is super-
elevated in accordance with the most modern
standards of bridge design,

Oun its completion the Angeles Crest Iigh-
way, including the San Gabriel Canyon see-
tion, will be one of the most scenic drives in
southern California. The formation of two
artificial lakes by the dams which are under
construetion in the eanyon will later enhance
‘rdhg already superb natural beauty of the

rive.

Accordingly, about 35 miles of stripe was
placed in San DBernardino and Riverside
eounties, using varying quantities of lacquer
from nine to fourteen gallons per mile. This
work was completed the latter part of No-
vember. The test sections will be kept under
observation to determine if an economy can
be effected in the striping programm without
too great a reduetion in the life and service-
ability of the stripe.

The trafiie stripe is regarded by the pablie in
general, if letters written to the division are
any eriterion, as one of the most satisfactory
safety measures, particularly on roads with
relatively poor alignment, or in foggy areas.

I¥]
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WATER RIGHTS
= —_—

Supervision of Appraopriation of Water,

Nineteen applications lo appropriate water were
received during March: 17 were approved and
5 were denled. In the same period, 32 permlits
passed to license and 4 were revoked.

Of the more [mportant applications approved
during the month were two by Harry T. Wilker-
son, 302 First National Bank Bldg., Stockton,
California, for 50 cuble feet per second each, or a
total of 100 cuble fect per second from Hurdy
Gurdy Creek In Del Norte County.

Field work in connection with the inspection of
permits was Initiated on April 3d and will require
visits to 245 profects Work during the current
month will be carried on in San Luls Oblspo,
Santa Darbara, Ventura, Los Angeles, Orange, San
Disgo, Riverside and San Bernardine counties.

—

ADJUDICATIONS

Whitewater River (S8an Pernardino and Riverside
Counties). Case pending in the Buperior Court of
Riverside County awaiting develo ts in regard to
the proposed All American Canal from Colorado River.

Clover Creek (Shasta County). The Clover Creek
case is pending in the Superior Court of Shasta
County awaiting the court's pleasure in setting a date
for hearing.

Butte Oreek (Siskiyou County). Case pen in
the Superior Court of Siskiyou County awaiting action
by the parties involved.

Eagle Creek (Modoc County). A stipulation for
judgment was presented to the interested parties at a
meeting at Eagleville on Mareh 22, 1 At this
meeting water users ag to continue the trial
distribution of the waters of Kagle Creek throughout
the 1983 irrigation season.

South Fork Pit River (Modoo County). A schedule
of allotments for trial distribution during the 1933
season was submitied to the water users and adopted
at n meeting held at Alturas on April 11, 1033,

ITat Oreek (Shastu Couniy). The stipulation for
Judgment prepared by the Division is being eirenlated
by counsel among the interested parties.

Deep Creek (Modoe County). A stipulation for
judgment was ted to the interested parties at a
meeting at Cedarville on March 23, 1033, and is now
being eirculated among nonresident parties.

Franklin Creek (Modoe County). A stipulation for
judgment was presented to the interested parties at a
meeting at Davis Creck on March 21, 1938, and is now
being circulated among nonresident parties.

Pine Ureek in Surprise 'Vcﬂcs (Modoo County). A
schedule of allotments for trial distribution during the
1983 irrigntion season wus adopted by the water users
at n meeting held at Cedarville on March 23, 1933.

Cottonwoond Creek (Modoe Couniy). A schedule of
allotments for trial distribution during the 1933 irriga-
tion season was adopted by the water nsers &t a meet-
ing held at New Pine Creek on March 21, 1933

Inspections Cover 245 Waler Projecls

{Continued from page 1§)

Cedar, Daviz, Deep, Hmerson, Franklin, Mill, New
Pine, Pine, Cottonwoeod, Owl and Soldier Creeks and
South Fork of Pit River (Modoc County) Water
master service on these streams for the 1933 season
was commenced on or ahont April 1, excepting Cedar
and Soldier Creeks where the service was begun on
March 19, and the South Fork of PiL River where dis-
tribation started about April 12,

Pit River in Big Valley (Modoo and Lassen Coun-
ties). Supervision of diversions from Pit River in
Riz Valley for the 1933 season was commenced on

April 1.

S-AGRAHENTD-SAN JOAQUIN WATER
SUPERVISOR

Office work has continued during the past month
in preparing the 1932 report covering the stream
flow, diversions, return flow, use of water, salinity,
etc., throughout the Sacramento-San Juayuln ter-
ritory. Field work has included routine mainte-
nance of tide gages and permanent sslinity stations
in the Delta and Upper Bays; and with the begin-
ning of firrigation on a number of projects the
regular field measurements were begun the first
week in April

The flow of the Sacramento River at Sacramento
is mow about 20,000 second-feet and the combinad
river flow to the Delta ahout 28000 second-feet.
This is about the same flow as at the middle of
March but & small storm early In April caused a
greater flow reaching about 34,000 second-feet at
Sacramento for a few days,

Present estimates based upon all available pre-
cipitation and snow data are for a 1932-30 seasonal
run-off (October to September) of 45 per cent of
normal (40-yesr mean 1889-1929) for the combined
Bacramento-8an Joaquin drainage. The estimated
percentage for the Sacramento River at Red Bluff
is 45 per cent, Feather River at Oroville 36 per cent,
Yuba River al Smurtsville 46 per cent, American
River at Fair Oaks 30 per cent, Sacramento River
&t Sacramentoe 40 per cent, and Ban Joaguin River
near Vernalis 50 per cent. Under these conditions,
minimum strveam flow in 1933 may be anticipated
as follows: SBacramento River at Red Bluff, 2600
second-feet; at Colusa, 1800 second-feet; at Sacra-
mento, 1800 second-feet; San Joaquin River near
Vernalls, 600 second-feet and a minimum combined
Sacramento-San Jonquin River flow to the Delta
of 2600 second-feet.

In these estimates the assumption is made, on
the basis of present preliminary information, that
the 1933 rice acreage will be approximately 20 per
cent less than in 1932. With low seasonal and
summer flow as estimated, maximum salinity in
1933 at Bay and Delta stations is anticipated as
shown in the following table. The estimates place
the 1933 season as very similar to 1926 and 1929
seasons and the maximum salinity figures for these
seasons are shown in the table. A comparison is
shown aiso of the salinity on April 6th in 1926,
1929, 1932 and 1933.
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Salinity in ports of chlorine per 100,600 parts of water
Maz. Seasonal Selinity

Actual Est.

Station 192¢ 1929 1933
Point Orient . cecane——ooc 2020 1330 ...
Bulldhead - aacaiise 1690 1370 i
Bay Polnl - e . .. 1400 1050 .-
Oand A Ferry eeee e 1100 8310 1000
Collinsville e eeeeveaaaen 1020 680 500
EmMmaton ..ececaremceecenneaee 540 310 429
.6 T LT T ——— 920 600 700
B I — 470 365 380

Salinity in parts of chlorvine per 160,000 parts of water
Salinity on April 6th

Station 1926 1929 1932 1533
Point Orient ..o 1410 1530 1920 1240
Bullshead ... ____ _ 410 500 120 380
Bey Point oo aeee 23 260 L 17
O and A perry - ... 9 44 1 5
Collinsville --o  ceee. 5 ] 1 2
Emmaton eceom e e 7 1 1
AREOOE i i L A 2 2
TJOPROY it aa  — a3 4

DAMS

To date there have been received 819 applications
for approval of dams built prier to August 14,
1928, of which €90 are now under jurisdiction; 112
applications have been received for approval of
plans for construction or enlargement; and 384 for
approval of plans for repair, alteration or removal.

Thirty dams are under construction or enlarge-
ment and 108 are under repale or altevation.

Certificates of approval of 574 dams have been
{ssued to date and six cortificates of approval of
removal.

Applications Reccived for Construction.

Dam Owner County
Veeh Geo, H. Vech Drange
Applications Received for Alteration.

Dam Dwner County
Lower San Leandro  East Bay Municipal Utility Dist.  Alameda
Plang Approved for Constriction.

Dam Dwiner County
Eatan Wash L. A. County Flood Contral Dist. Las Angeles
Plans Approved for Alteration.

Dam Owner County
Sheffield City of Santa Barbara Santa Barbara

Supervision uvver malntenance and operation is
being exerclsed over existing dams, while more fre-
quent inspcctions are made of dams under con-
struction, enlargement or repair. Work is being
actively pushed on several large dams under con-
struction in Southern California. The city of Los
Angeles has completed about haif the earth fill on

Thirty Dams Now Under Construction

(Cantivued from preceding paga)

their Bouquet Canyon Dam. The San Gabriel No.
2 Dam of the Los Augeles County Flood Control
District is also about half completed and they have
already sturted work on thelir larger rock fili struc-
turs, San Gabriel! No. 1. FPlans have also recently
been approved for another dam to be built by this
district-—the Eaton Wnash Debris dam—{for which
bids will be let shortly. This will be & rolled earth
structure 38 feot high and storing 1040 acre-fect of
water and asbris

The Fine Canyon Dam, being bullt for the city of
Pasadena, Is well under way. Material progress Is
being made on-the city of S8an Diego’s El Cupitan
Dam, both on the rock fill section and on sluicing
operations.

COOPERATIVE TOPOGRAPHIC MAPPING

Horizonlal and vertleal control work in connec-
tion with cooperative topographic mapping was
carried on during March in Ban Bernardino, So-
noma and Humboldt countles and topographic
mapping proceeded in Riverside, San Bernardino,
Fresno and Sonoma countles

Field work in connection with the Guijarral Hills
quadrangle in Fresno County was completed dur-
ing the month.

The final sheet of Tupman quadrangle, which
was issued as an advance sheel under the name of
Coles Levee and which covers an area immediately
north of Buens Vista Lake in Kern County, is now
available, us are also the Arvin and Weedpatch
quadrangle sheets. These are all published on a
scale of 1:31,680 and coples may bLe obtained
through local stationers or from the Superinten-
dent of Documents, Washington, D, C.

WATER RESOURCES

Ventura Conunty Investipation,

The work of detalled eurveys of reservoirs on
Piru Creck continued durlig the month and esii-
mates of time, cost of varlous types and heights of
dams at each of the several damn sltes were also in
progress. Estimates of underground capacity were
completed in Santa Clara Valley, Oxnard Plain and
the Moorpark-Camarillo area, leaving the Bimi and
OJul areas yet to be completed. Oflice studies
were continued on the best utilization of combined
surface and underground conservation of flood
tlows. T'he erop map of the entire valley was com-
pleted.

Salinas Valley Investigation.

Office work continued on final report which will
Le completed during the present month or early in
May.

South Coastal Pasin Investigation.

The crop map of the entire area was compieted.
Studies were continued on rate of subdivision,
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Study Report Issued
on Sacramenlo Basin
Unit of Water Plan

(Continued from paga 25)

quality of water, capacity of underground basin
and draft from underground basins,

Mojare River Imvestigation.

The fleld work being conducted by the Federal
Bureau of Irrigation Investigations was completed
during the month,

Santa Clara Incestigation.

Assembly of data for publication of final report
on the Santa Clara Investigation is proceeding rap-
idly and it ls expected that all material will be in
the hands of the printer within the next 30 days.

PPit River Investigation (Modoe and Lassen Counties).

The final review of the report is in progress pre-
paratory to submission to the Stute Printer.

STATE WATER PLAN

Bulletin No. 26 of the Division of Water Re-
sources, entitled “Sacramento River Basin,” one of
a series of reports on the State Water Ilan, was
released during the present month.

The report presents the results of a comprehen-
slve study of the water resources of the Sacra-
mento River Basin. It also contains an inventory
of the agricultural lande of the basin and estimates
of the irrigable lands and their water requirements.
Chapters are devoted Lo the present status of irri-
gation; presenlt flood control plans and the effect
of the reservoirs of the Htate Water Plan in
increasing flood protection; the present status of
navigation and the improvements that would be
possible with the State Water Plan; and the pres-
ent power developments in the State, the estimated
rates at which additional eleetric energy could be
nbsorbed and the value of the energy developed at
each power plant of the State Water Plan In the
Sacramento River Hasin,

The major units of the plan in the Bacramento
River Basin are degeribed in some detall and esti-
mated costs for thelr construction are presented.
A recommendution of o lrst unit for construction
in the development I8 made and an analysis of the
accomplishments of this unit is given. An analysis
is also presented of the accomplishments of all of
the major units of the plan in the basin operated
coordinately with those in the San Joaquin River
Basin,

The Homana had a =ystem of traffic regulation
which might seem harsh to some truckers who olten
seek specinl permission to haul over-size loads on the
State highways, but it certainly was effective, com-
ments g Minnesota Highway Department bulletin.

The Romans eontrolled the size of loads over their
famous highways by erecting heavy stone columns on
each side of the roads at strategic points. Then if a
carter tried to pul on teo wide a load, he simply
eould not get past these barriers.

Vital Statistics on
Dam Applications
and Improvements

APPLICATIONS FILED

Applications for approval of plans and specifications
for construction or enlargement of dams filed with
the State Department of Public Works, Division of
Water Resources, during the month of April, 1933,

ORANGE COUNTY—Veeh Dam No. 786. Geo. H.
Vee, Santa Ana, owner; earth, 20 feet above stream
bed with a storage capacity of 48 acre-feel, situated
on unnamed gu tributary to Newport Bay in Sec.
25, T.68, .8 W, S. B. B. and M. For storage and
diversion purposes for Irrigation and dnmutm use,
Estimated cost $3,000; fee paid 330,

STANISLAUS COUNTY—Modesto Dam No. 55
City of Modesto. Modesto, owner; timber-collapsible
weir, & feet above stream bed with a storage capacity
of 870 acre-fest. situated on Tuclumnpe River in Sec.
33 T.9S, R § E, M. D B and M. For storage pur-
poses for recreational use, Estimated cost §10,600;
fee pald §100.

LASSEN COUNTY—Eiumer Dam No. 156-6 G. L.
Kramer, Belber, owner; rock and earth fill 16 feel
above stream bed with a storage capacity of 103

acre-Teet, situated on Widow Valley Creek In Sec. 30,
TN, R TE D. B. and M. Forn..mgepur-
pnsssszfﬂor Irrignd-nn vse. Estimated cost §1.500; Tee
Pl

Application for approval of plans and specifications
for repair or alteration of dam filed with the State
Department of Public Works, Division of Water
Resources, during the month of April, 1933,

ALAMEDA COUNTY—Lower San ILeandro Tam
No. 31-5. East Bay Municipal Utllity District, Oak=-
land, owner; rolled A1, situated on San Leandro
Creek tributary to San Leandro Bay.

PLANS APPROVED

Plans and specifications for the construction or en.
largement of dame approved by the State Depart-
ment of Public Works, Division of Water Resources,
during the month of April, 1933.

LOEB ANGELES COUNTY—Euaston Wash Dam No.
32-20. Loos Angeles County Flood Con!rul District,
Los Angeles, owner; rolled earth fill, feet above
streaimn bed with a storage capacity o( 4 acre-feet,
sltunted on Eaton Wash tributary to Rio Hondo,
located in Rancho Santa Anlta. For debris storage,
flood control and conservation purposes, for stur-
age use.

EL DORADO COUNTY—Fallen Leaf Dam No, 461-2,
Mrsg. Anita M. Baldwin, Los Angeles, owner; gravity,
9 foet above stream bed with a storage capaclily of
6,400 Goere- teat. gituated on Taylor Creek tributary to
Lake Tahoe in Scc. 2, T. 12 N., R. 17 B, M. D, B.

and M. TFor atorage and diversion purpotms for power
and recreation use.

Plans for the repair or alteration of dams approved
by the State Department of Public Works, Division
of Water Resources, during the month of April,
1933,

ALAMEDA COUNTY—Lower San Leandro Dam No.
31-5. East Bay Municipal Utllity Distlet, mmanrl.
owner; ear situated on San Leandro Creek tribu-
tary to San ndro Bay, located In KEden Township.

LOS8 ANGELES COUNTY—Mulholland Dam No.
8-17. City of Los Angeles, Los Angeles, owner; con-
crete mvlty. situated on Wald nyon in Sec. 3,
T.18, R 14 W,, 8. B. B. and M,

An English lesson wne heing given in a forcign
school, and the mistress asked if any pupil could make
up a sentence contyining the words “defense,” “defeat™
and “detail.”

The sentence she got was as follows:

“Yen a cat jomps over defense defeat goes over in
front of detail !"—The Earth Mover.

%
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Water Applications and Permits

APPLICATIONS FILED

Applications for permits to appropriate water filed with
the Department of Public Works, Division of Water
Resources, during the Month of April, 1933,

TRINITY COUNTY—Application 7530. W. P. Amn-
R.L.t‘hun,coﬂ.ﬂ Schlomer, Helena,
- 5 e North Fork of Trinity River,
tributary to Trinity Rlur. to be diveried in Sec. 24,
T. 35 N, 12 W,, M. D. B. and M. For power pur-
poses [i3 ] hmawwa.-). Eltlxrltld cost §40,000
'I'Rl.hl'l"!‘ COUNTY—Application 75631. W. P. An-
erson and R. L. Chase, c/0 H. G. Schlomer, Helena,
l:.‘al. for tote! of 16 c.f.s. from (1) North Fork of Trin-
ity ‘River, (2) North Fork Gulch, (3) Baxter Gulch,
() Rapid Guleh, (5) Thurston Gulch, (&) Brown
Gulac tl) is tributary to Trinity River and (2345
and §) are tributary Nmb Fo rlr Trinity River, to
ls N., R. 12 W,, (2) Sec.
€ T. 24 N., §:3 1w,
!L‘I.!W. (5) Scec. 88.'1‘ 51‘!,
R. 12 W, (6)8«:.30.'1‘ 3 N, R. 11 W, M. D.
and M. For mining purposes. Estimated cost $40,600.

YUBA COUNT Y—Application 753i2. James G. Ben-
nett, Route 1, Box 242, umrd, Cal., for 3 ¢.i.s. from
Campbell's Gulch, tribu ¢ to North Fork Yu River,
via Willow Creek, to be diverted in See. 1 18 N,
R. 8 E, M. D. B. and M. For mining and dnme:tin
purposes.

SAN DIEGO COI..'I\'I'!' Applica I.Ion 7533. James K.
Btmas. 'Bom.t 1, Box Eno o0, Cal, for 16,000

er day and 9 T acre-!‘aet. per annum of stor-

go trom unm ed stream, trlbuuu*y {o San Dlecuuo

. be diverted In See. 183, T. 13 65, R. 1 W,

B. uld M. For Irrigation ard domestic PUrposes
m acres), Estimated cost $600.

PLUMAS (‘OI'INTT A plieation 7524. Ready Bul-
lion Mining Co., treet, Sacramanto, Cal., for
3 ofs from Round I.alu tributary to Grey Eagle
Creek, thence Middle F‘orl: Feather River, to be
diverted in Sec. 18, T. 21 N,, R. 12 E.,, M. D. B. and M.
For mining and domestic purposes. Estimazed
cost $500.

LAKE COUNTY—Application 7585. John R. Con-
nelly, E. P. Smith and Stephen J. York, ¢/o John R.
Connelly, 326 Oschner Bullding, Sacramento, Cal., for
0.05 c.f.s. from, unnamed stream, tributary to Cleur
Lake, to be diverted in Sec. 82, T. 16 N, R. 8 W,,

M. D. B. and M, For domestic purposes.

OR.ANGE COUNTY —Aprlieation 7537. Charles F.
Morton, Ban Juan Capistrano, C.‘al for 150 gallons per
day from unuamed stream, tri uu;.ry to Hot Springs
Creek, thence San Juan éanyun' to be diverted In
Sec. 13, T. 6 8., R ¢ W., B. and M. For do-
mestlc purposes, ‘Ksllmned mat §20,

BUTTE COUNTY—-ADDIIrMInn 7538, M., B, Turner,
Elmer Johng, W. Dressar and BEdith Bell Turner,
c/o M, B. Turner, ‘P. 0., Box 87, Oroville, Cal., for 2
c.f.8 from Browns Ravine, trlbuln.ry to Last ance
Creek, thence West Branch of Fcather River, to be
diverted in Seo. 20, T, 26 N, R. 5 E, M. D. B. and M.
For mining and domostie rmr:mu

LOS ANGELES COUNTY—-%ppllcatlon 7539. Im-
perial Rock Corporation, 3232 n.ll 50th Strest, Los
Angeles, Cal, for 1.0 c.I,8. from Los Alamos Creek,
tributary to Piru Creek, thence Santa Clara River, to
be diverted in Sec. 34, T. 7T N, R, 18 W,, S. B. B. and
M. For Industrial purposes.

DEL NORT‘E COI}'NTY—ArpIIeation 540 L. W.
Wilson and W. D. Hill, ¢/o Wilson, 2401 W,
6th Streat, Los Angeles, Cal, for 100 c.f.s, from

Hurdy Gurdy Creek, tribulury to South Fork Smith
River, to be dlvened In See. 36, T. 16 N, R. 2 E,
and Secs. 1 and 12, T, 18 N,, R. 2 E, H B. and M.
g:r oa‘:;luing and domestle purposes. Estimated cost

, 000,

ELDORADO COUNTY—Application 754l. B. W.
Stone, 161 Ellis Street, San Francisco, Cal., for 500
cfs and 125000 acre-feet g_m anrmm rrom Rubicon
River, Pilot (.‘ruk Garla ok, Lake, Buck

d Lake, 'Roek nd Lake lnd tht.le Soutll Fork
Rubicon River, tributary to American River Drainage
Arca, to dlverhd In Sec. 5, T. 12 N, B. 16 E.;

Sec. 11, T. 12 N, R. 12 B.; s».-cn'ruN R 13 E;
3&(3.1313!1'111" R. 14 B.; Sec. 4, T. 13 N., R.
15 E.; Sec. 2, T. 13 N, R.ME M D B and M.
For munick purposes.

PLITMAS COUNTY ?plk;alion
Mitchell, 1400 Cthmnn Bullding, Los eles, Cal.,
for 20 cfs. from Bouth Fork of Feather River, tribu-
tary to Feather River, thence _Sacramento Rlver, 10
be diverted In Secc. 17, T. 22 N, R. 10 B, M. B.
and M. For mining purposes. Estimated ecost 33.09'}.

HONO COU'GW—ApplIutiou 643,

f Ma Lakes, Cal, for 1.5 c.is. from
Colll Creea. mbuu?; to Lake Mary, thence Mammoth
Creek and Owens River, to be diverted In Sec. 21,
T. 4 S, R. 27T E. M. D. B. and M.
horsepower).

HUMBOLDT COUNTY—Application 7544, Thomas
Neleon McDaniel, 2004 4th Avenue, Beattle, Wash., for
200 cfn from Willow Creek, tributary to Trinily
River, to be diverted In Sec. 11, T. § N, R. 4 E.,
H. B. and M. For mlnln( and domestic purposes.
Estimated cost $300,000

HUMBOLDT COU'\TY—ApnIIcaum 7545. Frank E.
Kelly, Mrs. M. T. Holland, Mrs. J. C. Wallace, Miss
Rita R.esh and Miss Wila J. Kelly, ¢/o Fravk E. Kelly,
BEuareka, Cal, for 2 cfs from Mad River, tributary
to Pacific Ocean, to be diverted in Secs. 24 and 25,
T. N, R 1E, H B. and M. For hrigation pur-
posag (118 acres).

PERMITS ISSUED.

Permits to appropriate water issued by the Depart-
ment of Public Works, Division of Water Resources,
during the month of April, 1933,

NEVADA COUNTY—Permit 4081, Application 8870,
Issued to Ruth Properties, Inc., Grass Valley, Cal,
March 17, 1823, for 50 second-feet from S Hollow
Cresk, In Sece, 14 and 20, T. 16 N., R 10 M.
B. and M. For minlng purposes. (Omitted fror
March list).

SAN DIEGO COUNTY—Permit 4089, Application
6649, Tssued 1o Southern California Water Supply
Company, 1010 Bank of ltaly Building, San Francisco,
Cal., A il 5, 1983. for 18.6 second-fest {rom Sweet-
water River, Sec. 17, T. 16 8., BR. 2 B, B. B.
and M. For {r'rlzntlnn and dnmestlc purposes on
5000 acres. Bstimated cost $1,500,000

ORANGE COUNTY —Permit 4080, Appllmllon 7462,
Issued to Geo. H. Veeh, Route 2, Box 204, Santa Ana,
Cal., April 11, 1933, for 46 a.ure-reul. of water for stor=-
age "from an unnamed guleh In Sec, 29, T. € S, R.
§ W, 8. B. B. and M. For Irrigntlon and domestic
purposes un 43 wores,

PLUMAB COUNTY—Permit 4091, Application 7410,
issued to H. H. Parker, Mendow Valley, Cal, April 13,
1933, for 0.2 second-foot from T.dttle California Creek,

Sec. B, T. 98 N, R, 8 B, M. D. B. and M. For
mining and domestis purposes, Estimated cost 5100

BAN JOAQUIN COUNTY—Fermil 4082, Appllcation
7882, Issved to Gluralter Development Company, Lid.,
928 Bank of America Bullding, Stockton, Cal., April 13,
19833, for 50 second-feel from .Daa.na's Ravine and
South Fork Canyon Creek, in See. 7, T, 21 N., R. 11 E,,
M, D, H. and M. and Sec. 12, T. 21 N, R, 10 E.,
M. D. B. and M. For mining purposes, Estimated
cost §160.

BUTTE COUNTY—Permit 4003, gllml.tlon 7114,
Issuad to Richvale lrrigation District, Richvale, Cal.,
Aypril 15, 1838, for 16 sccond-feect from Dry Creck, tn
Sec. 6, T. 10 N, R. 2 E, M. D, D). and M, f-‘orlm
ticn purposes on 4200 acres, Estlmated mt 13,

T2, 8. 0.

For power (0.25

VENTURA COUNTY—Permit 4084, licatlon
7453. Issued to W. E. Matthews, Box 323. aricopa,
Cal., April 18, 1933, for 005 second-foot from ue

Rock Spring, in Sec. 20, T. § N, R. 23 W, 8. R. R
and M., For domestic nnd irrigntion purposes on 3
acres, Hatimated cost A

DEL NORTE COUNTY—Permit 4095, Application
7470. Issued to G. M. Willoughby et al. I:;."1‘9.'u':ent City,
Cal,, April 26, 1883, for 3 second- feet from Cedar
Springs, In Sec. 36, T. 17 N,, R. 2 E,, H. M. For m!n-
ing purposes. Estimuled cost $25.
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Value of Preliminary Investigalion
In Bridge Planning and Construction

By EVERETT L. WALSH, Enginesr of Investigation, Bridge Department

tractor start work on a bridge project,

the visual evidenee symbolizes the
actual beginning of all work on the project;
to the bridge engineer it is really only the
beginning of the end.

What goes on behind the scenes before
actual construetion work is started!?

An important part of the work of the
Bridge Department of the Division of High-
ways is the preliminary investigation which
involves the highway bridge surveys and the
gathering of pertinent data which are essen-
tial before a comprehensive and complete set
of plans ean be prepared. A lack of ade-
quate information would render useless the
refinements of design and struetural details
found in the modern highway bridge. It is
impossible to design the bridge or even to
select the economically suitable type of
structure without gathering in advance com-
plete and accurate information.

r I YO the casnal observer as he sees a con-

MANY PRODLEMS INVOLVED

Foundation—A strueture, no matter how
well built it may be, is only as safe as the
foundation upon which it rests. DBridges
must be built where needed regardless of
physical eonditions. Situations varying
from solid rock to silt two hundred feet or
more deep are likely to be encountered.

For example, o bridge now under con-
struction in the northern part of the State
presented an interesting problem which
hitherto had never been encountered in the
annals of bridge building in the State of
California. It was necessary to found a
major bridge structure upon diatamaceous
earth—a silicified, chalk-like material weigh-
ing only 51 1bs. per cu. ft.

Samples of this material were obtained and
tested for compaction and compressive
strength under dry and saturated conditions
and the exact bearing value was predeter-
mined. This easc shows strikingly that a
comprehensive knowledge of the character and
loeation of subsurface strata is of vital impor-
tance in order that a structure may be safcly
and economically designed.

CONDITIONS MUST BE KNOWN

Surface indications are very often decep-
tive. A casual inspection or superficial ex-
ploration might indieate suitable foundation
at a shallow depth. However, excavation
during eonstruction operations may later dis-
close a softer underlying material which
would require piling or wider footings. The
necessary change iu plans (o weet the actual
conditions generally involves ¢xensive work,
is bound to cause delay, and may even result
in the abandonment of work already com-
pleted.

Traffic—A study must be made of the
amount, speed, and charaeter of traffe which
the bridge will earry. Consideration must be
given to geographic location, proximity te
towns, the effect of adjoining roads and the
need for sidewalks. After careful analyses ol
all influencing factors a prediction nust be
made of the maximum trafiie that is to be
expected during the serviee life of the
strueture,

Hydrography—If the bridge is over a
stream of any magnitude it is necessary to
obtain a complete waterway survey to deter-
mine the character of the watershed and
stream behavior data. Considerable infor-
mation is required regarding stream flow
data such as rainfall charts, gradient of
stream, eross-sectional area of stream at low
and high water stages, high water marks,
frequency and duration of floods and veloc-
ity of current.

STREAM STUDIES

California has many streams which are
subject to erratic and unexpected floods.
Consequently a complete study of the stream
behavior—including the character, direction
and velocity of currents at the different
water stages, the stream alignment, tend-
ency to secour or erode, necessity for em-
bankmenut slope proteclion and the amount
of drift the stream carries, must necessarily
be obtained to plan intelligently the most
economical and suitable structure for the
site,

Complete and accurate information re-
garding the frequency, magnitude and dura-
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FOUNDATION
SCOUTS

for the San Francisco-
Oakland Bay Bridge
spent five months
making borings of the
bay floor from a barge
outfit. They made
7.897 feet of jot
borings and took
837 feet of rock cores

with diamond drills. ey

tion of floods is essential as in some cases it
is not economically justified to design a
bridge for very rare floods where consider-
able cost can be avoided.

Materials—Complete data eoncerning the
availability and cost of construaction mate-
rials are necessary in order to determine the
proper selection of type. For example there
are many locations where conerete aggregates
are not available in the locality of the pro-
posed site. At such locations the cost of a
conerete strueture is greatly inereased.

DECIDING FACTORS

A reconnaissance must be made of the vi-
cinity and samples obtained of all promising
material to determine their suitability. In
many outlying districts the transportation
facilities, the loeation of shipping points and
the lenglh of haul to the site are the deeid-
ing factors in the choice of materials of con-
struetion. In certain loeations, due to the
erooked mountainous roads over which the
materials must be hauled, the structural
members must be designed in small sections
with more field splices detailed than would
otherwise be necessary. The source and
guantity of wafter to be used for construe-
tion purposes must be ascertained, When
no previous knowledge is available regard-
ing the quality of the water, a laboratory
analysis is necessary and an estimate must
be made of the cost of conveying it to the
job.

Special Considerations—A few other fac-
tors influencing the design and construction
of a bridge are listed which must be prede-
termined in order to work out properly the
most satisfactory solution. Meteorological
data involving temperaturcs, rainfall, snow,
ice, fire hazards and drainage considerations

DIAMONDS WERE saved from loss by a drill
cage devised to protect the boring equipment.

must be analyzed for various purposes. The
details of removing or disposal of all ob-
structions and the ownership and franechise
rights of all private and public utilities oceu-
pring the right of way must be ascertained.
DETOURS PLANNED

Details for providing a detour as well as
maintaining and protecting traffic must be
worked out in advance. It is necessary to
predesignate the consideration to be given
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to esthetic features due to wnatural scenie
econditions and to investigate the effects and
action of salt air, alkali, seawater, teredos,
termites and marine borers. Special con-
struetion methods and the sequence of work
are determined in advanee of the award of
contraet so as to plan intelligently for all
possible contingencies.

It will be seen that there are many faetors
involved and mueh information to be ob-
tained belore it is possible to determine the
control featurcs and evaluate the tentative
type selections in order to deecide the kind
of construetion most suitable to the partie-
ular phases implicated.

Type Selection—It has been said that eor-
reet type selection is the very keystone of
economy. After the controlling features of
the problem have been mvestizated in the
field, it becomes necessary to make more de-
tailed economic studies of the various types
which are likely to fit the conditions before
starting actual detailed design and prepara-
tion of plans,

The type which may be constructed with
the least amount of money for the first cost
of construction may not prove the most
economical after computing the annual main-
tenance cost and the amortization of cost
during the service life of the structure—
especially after due consideration is given to
permanence, weather conditions, fire hazard,
esthetics and certain intangible factors in-
fluencing the type.

FALBE ECONOMY

There are many types of structures which
may be designed to fit almost any site and
the failure to investigate thoroughly every
phase of the problem usually results in a
waste of money far in excess of the compar-
atively small amount of money spent in pre-
liminary investigation and proper engineer-
ing analysis.
~ All preliminary survey data are made a
part of the permanent records whieh are
kept on file for each structure in the State
Highway System. During the life of the
strueture, inspection reports and mainte-
nance records are added to these files.
‘When a strueture has reached the end of
its service life and it becomes necessary to

Weather a Factor in Bridge Designing

(Continued from page 29)

replace if, snch a complete authentic record
is invaluable.

The ultimate objeet of all the preliminary
investigation as described above is fo fur-
nish definite information from which a
consistent and proper design may be incorpo-
rated in an economical and otherwise satis-
faetory bridge. If, to save money on
engineering costs, incomplete preliminary
information is secured, the bridge must be
designed from assumptions which are quite
likely to be incorreet.

FALSE ECONOMY

The designer may work up an accurate
design based on a poor “gness” of physical
conditions. He may plan the bridge too
short, in which case it might be washed out
by future floods; may design footings too
small, cansing settlement; may design the
bridge too narrow to provide for future
traffic; or to play safe, he may design the
bridge with excessive length. In each case
there would result an ultimate loss of capi-
tal investment.

A thousand dollars spent on preliminary
investigation which saves the State a later
expenditure of ten thousand dollars in-
ereases the engineering costs, but benefits
the State to the extent of nine thousand
dollars,

No intelligent person would think of
allowing a surgeon to cut him np withont
his first making a complete diagnosis or
“preliminary investigation” of the sitnation.
The Bridge Department makes a complete
investigation of each bridge site before any
design is started, with the result—even
though the layman may not know it—that
the most suitable and satisfactory bridge is
built with a dollar return for every dollar
spent,

SPEED TREND TO AFFECT
HIGHWAY DEVELOPMENT

Average cruising speed of motor velicles has
inereased from about 15 miles per hour in 1002 to
approximately 45 miles per hour in 1932, states a
report reaching Lhe Autowobile Club of Southern
California. It is indicated by these fignres that
the average cruising speed of cars may increase to
70 miles per hour in 1042 and 100 miles per hour
in 1952, providirg highways are developed to sus-
tain the high speeds at which modern automobiles
are eapuble of traveling, notes the club,
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New Alignment lo
Relieve Congestion
in City of Ventura

and approximately one-half of the $30,000
whieh the improvement cost.

On the section of the Oxnard-Serra ITigh-
way, between Venice and El Segundo, Los
Angeles County desired that a 40-foot pave-
ment on an 80-foot roadbed be placed between
Washington Boulevard and El Segundo, while
the State’s plan for construction on this see-
tion of heavily traveled highway had been a
30-foot pavement on a 60-foot roadbed. The
need for this type of superhighway was appar-
ent and so, joining forees with Los Angeles
County, the Division of Highways construected
the wider pavement, the county bearing one-
fourth of the eost.

Similar agreements were made with Los
Angeles County for placing 40-foot pavements
where this route passes through Redondo
Beach and Laguna Beach,

RELIEVES CITY CONGESTION

In the city of Ventura construction on a
new alignment of the Coast Route is under
way and the State is constructing a new bridge
on this revised alignment across the Ventura
River. The new alignment of this important
arterial will follow along Meta Street from
Peking to West Hemlock streets and the 56-
foot width of pavement between curbs will
relieve the congestion of traffic which Las long
been felt at this point. In addition to con-
structing the new bridge at the northerly city
limits of Ventura, the State is cooperating
with the eity and county by providing thirty
fifty-sixths (#944) of the eonstruction costs, an
amount of approximately $150,000.

The largest single cooperative project in-
volves the construetion of the Coast Route
along new alignment through the undeveloped
areas within the eity limits of San Diego. This
project inelndes many contracts, both eity and
State, and construetion is being spread over a
period of vears.

The State's share in this improvement dur-
ing the enrrent hienninm has ineluded seven
contracts under which 7.3 miles of pavement
have been placed, 44 miles of roadbed are
being graded and three bridges and one grade
separation are now under constrnetion. These
seven State contracts amount fo approxi-
mately £550.000. The eity of San Diego has
cooperated in providing the right of way
and for certain portions of the work.

Bids and Awards of
Contracts Made on
Highway Projects

CONTRA COSTA COUNTY—COillng roadside vegela-
tion, approximately miles, striet IV,
Diablo rk Roads. Basalt Rock Co.. Inc, 'Napn.
$2.500: Oilfields Trucking Co., Bakersfizld,
Highway Ruilders, Lid, San Anselmon, $3.225: Lee J.
Immel, Barkeley, $3887: A Telcher: & Snn. Ine,
Sacramento, $4,300; C. F. Frederickson & Sons, Lower
Lake, $3,500; A, Mitchell, Sscramento, $4,350: U. B.
Lee, San Leandro, $2,950. Contract awarded to Pa-
cific Truck Servico, Inec., San Jose, §3,475.

FRESNO COUNTY—Betwesn Church Avenge and
California Avenue in Fresnc, about 0.7 mile o be
and ved with asphalt concrete. District VI,
ute 4, Section B. Valley Paving and Construction
Co.., Fresno, $§32,789. Contract awardad to Union Pav-
ing Co., San Francisco, §31,643.
. KERN COUNTY—Between Ouk Gien and one mile
north of Crapevine Station, about 3.7 miles w be
graded and paved with TPortland cement conc."etr.

rance, §
‘115..‘8 Granfield,
$372,780; Weymouth Crowell Co.,
son, Jr. Tos Angeles, $387,244:
Pierson, Castiac, $356,111; W, E. Kiar
Co., San Diego, §i11,451; Hanrakan (.om d
L Hon Inc éa.n E‘nndaco. 83‘08
erickson & Construction Co., and
son Bros., Oaklud. $182,520; Jahn & Bressi Construc-
tion Co., Tne, Tas Angeles, 8281 438 Contract awarded
to Griffith Company, Los Angeles, $355,327.
MENDOCINO COUNTY-—Oiling about 1£7 miles
belween MceDunald and Boonville, District TV, Routs
48, Eection A. Oilfields Trucking Co., Bakersfeld,
$4,550; C. F. Frederickson & ns, Lower Lake,
$4,095; vacific Truck Service, Inc, San Jose, §$4,077;
Peninsula Paving Co., San Francisco, $4,322; Hem

Bros,, Basalt Rock Co, and A. Helwig, Petaluma,

$4.415: Highway Bullders, Ltd., San Anselmo, $4,375.

(z::;q;%“t awarded to Chas, Kuppinger, Lakeport,
L8560,

PLACER COUNTY—Bctween Gold Run and Alr-
port, 11.5 miles in length to be surfaced with bitumi-
nous crushed gravel or stone, District ITI, Route 327,
Bections €, D and E. M, J, Bevanda, Stockton, $173,-
014, Central States Lomru.n:l.lug Co., Oakland, $162,-
263 A, Telchert & Son, Inc, Sacramento, $13%,393;
Hein Basalt Rock Co, Petaluma, $167,945; N. M. Ball,
D. MceDonald, K. B‘ Bighop, &cmmamo. $175, 9533
Hemstreet & Bell, Ma.rysvilig $166,336 ; Frederickson
& Watson Construction Co., Onkland, $185,337: Union
Paving Co. Ban Francisco, $158,024. Contract
5'?3??3? to Peninsula Paving Co., 8San Franeisco,

SANTA BARBARA COUNTY-—An overhead cross-
Ing over the Southern Paclfic Company's tracks at
Elwood vounsisting of one @68-foor 8-inch deck plate
girder span, four 30-foot relnforved concrete glrder
spans and two 20-foot relnforced conerete girder
spans. Distriet V, Toute 2, Sectlon G. Weymouth
Crowell Co., L.ua Ang‘.lne. ; Associated Con-
struction, Inc los, % ; Neves &
Santa Clara, ézs m. jark & Campbell, Los An.g'eles
$28.577: J. Haddock, Ltd, Pasadena, $30,861:
Dimmiti & Tayior Loa Angeles, $34,429 ; Ober Bros.,
T.os Angeles, $28,976; Sam Scla rrlno. San Jose, $33,390:
Artukovich Rros, Fynes, $31,425; R R wsishop, Long
Beach, $31,336: Bodenhamer Construction Cn., Oak-
land, $29,893. Contract awarded to M. B. M wWan,
San anchwn. $28,168.

SANTA CRUZ COLNTY«—OIHr% as o dust palliative,
approximately 7 milles, between Slippery Rock Main-
tenance Station and Waterman Switch. District 1V,
Route 42, Section A. Pacific Truck Service, Inc., San
oze, $1,757: Grauite Construction Ce,, Lid., Wataon-
ville, $1,767: Oillfields Trucking Bakersfield,
$1,7i8: A. Mitchell, Sacramento, $2.280; Peninsula
Paving (o., San Francisco, $1.672: U. B. Lee San
Leandro, $2,850. Contract nwnrdad to L. A. Brisco,
Arroyo Grande, $1,662.

TCOLUMNE AND MARIPOSA COU.\""I'IES—-
Twenty-six miles of existing roadbed to be treated
with fuel oll and usphalt road oil as dum: Hiatives,
Distriet X, Routes 40 and 1§, Secllons B, D, E F
ard A Oilfields Trucking Co., Bakenrneld. $8,655.

(Continued on page 32)
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Conlractors’ License
Fee Reduced 50 %
By Legislative Acl

EGISLATION reducing the license re-
newal fee of California contractors 50
per cent and providing for tightening
of the State Contractors' Act was enacted into
law May 26th with the approval by Governor
James Rolph, Jr., of Assembly Bill No, 780,

Under provisions of the measure, the fee
for renewal of licenses for the new fiscal year
beginning July 1 will be cut from $10 1o $5.

This economy measure, it is expected, will
result in a saving of more than $115,000 for
California’s army of 23,000 registered con-
tractors. The measure carried an urgency
clause, making it effective immediately upon
approval by the Governor.

Tn addition to providing a reduction in the
fee. the measure provides for tightening the
provisions of the aect and also more stringent
regulation ol the unserupulous or unethieal
flv-by-night contractor or *‘jerry builder,”
according to (Col. Carlos W. Huntington,
Registrar of Contractors and Director of Pro-
fessional and Voeational Standards. The
measure will in no way interfere with the
legitimate operations of the honest and repu-
table contractor, Registrar Hunlingfon said.

The measure retaing the present $200 ex-
emption clause, a move to reduoce this to $50
having been defeated on the tloor of the Sen-
ate and Assembly,

MIXTURE TESTS DEVELOPED
(Continued from page 22)

the percentage of separation that results after the
water has thoroughly scaked the mixture,

il contents are set from o series of curves re-
lating oil to surface srea as determined by a grad-
Ing analysls; Lhe individual curve for any material
being selected by laboratory tests in advance of
field design,

Finishing—Some improvement was made in the
manner of finishing oil mixtures during the past
season., It was found desirable to hold in reserve
a small amount of uncompressed material, in order
to feed it in during the blading and rolling of the
finished road surface. This method has been in-
strumental in improving the riding qualities of
this type of road.

Slurry Base—The so-called slurry type base
course has become standard practice where
ecrushed material must be provided for base for
oll mixtures, Where suitable cementing malerlal
is available locally, it is applled direct without
crushing, and processed in place. Comparativo
roughness shows that care in preparing the base
is reflected In the riding qualities of the comnpleted
oil mix,

———

In Memoriam

WILLIAM L. KRASEVAC, an employee of
District 111, Division of Highways, suffered a
fatal accident on Thursday, March 30, that
resulted in his death about twelve hours
later, bringing sorrow to his family in Grass
Valley, to his coworkers, and to his many
friends outside of State service.

Mr. Krasevac was assisting J. C. Womack,
Location Engineer, in obtaining topograph-
ical data with respect to reconstruction of
the State highway between Folsom and
Placerville. Shortly after Mr. Womack had
recorded an estimated clearance between
the ground at the survey center line and
the lowest wires of a high tension power
line crossing the survey, he heard an electric
explogion behind him, and turning, saw Mr.
Krasevac lying unconscious on the ground
with his clothes ablaze and a solid sheet of
flame between the wires and Krasevac's
body.

A cloth tape, with metallic reinforcement,
which he is believed to have been using in
an attempt to measure the clearance dis-
tance, creatad a contact between the power
line and his body, causing burns which
later resulted in his death, in spite of the
flames being beaten out at once by Mr.
Wemack: and prompt surgical and hospital
aid being rendered. The exact cause of the
accident, however, will never be known, for
he was unconscious from the time of the
tragedy until his death.

The deceased had been with the Division
of Highways for the past three years, dur-
ing which time, by his industry, capability,
and fine disposition, he had earned the high
regard of his fellow workers,

He was 23 years old, the son of Mr. and
Mrs. Lawrence Krasevac, of Grass Valley,
and is survived, in addition to his parents,
by three brothers and three sisters, all liv-
ing in Nevada County.

BIDS AND AWARDS OF CONTRACTS
(Continued from page 31)

Conlract awarded to C. F, Frederickson & Sons, Lower
Lake, §7,381.

VENTURA COUNTY—Between Oxnard and Santa
Clara River Bridge, 2.3 miles of earth shoulders to be
treated, District VII, Routes 2 and §0, Sections C. B.
Tacob P, Immel, Ventura, $2,660: Santa Maria Con-
struction Co., Santa Maria, $2,686; Square Oil Co.,
Los Angeles, $2,800; L. A. Briscoe, Arroyo Grande,
§2,048; Western Motor Transfer, Inc, Santa Barbara,
{:;8.2{20; tOlh‘ha-.lda Truckg-.(;; Co,, Bakersfield, $3,767.
Jontract awarded to uthwest Pavin 20., E
Angeles, $2,554. & 8 .

ARCHITECTURAL AWARDS

LOS ANGELES STATE BUILDING—Contract for
installing passengar slevator, awarded to Consolidated
Steel Corporation for $23,000.

SAN QUENTIN STATE PRISON—Contract for in-
stalling water lube boller to Californla Steel Products
Co,, for 310,477,

SAN JOSE ARMORY—Contract for general work to
Wm. Spivock for $33,565; contract for electrical work
to Coast Electric Service, Inc., for §1,228; contract for
plumbing and heating to Wm. F. Serpa for $2,023,
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HUGH K. McKEVITT, Attorney, Ban Francisco

HEADQUARTERS STAFF, SACRAMENTO
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1. V. CAMPBELL, Office Engineer
T. E. STANTON, Malerials and Research Engineer
FRED J. GRUMM, Engineer of Surveys and Plans
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DISTRICT ENGINEERS
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L. H. GIBSON, District V, San Luis Obispo
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DIVISION OF ARCHITECTURE
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struction
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ruction
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DIVISION OF CONTRACTS AND
RIGHTS OF WAY

C. C. CARLETON, Chief
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C. R. MONTGOMERY, Cencral Right of Way Agent
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DIVISION OF PORTS

Port of Eureka—W!lliam Clark, Sr, Surveyor
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