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State Cooperating with 276 Cities in
Expending $5,310,000 Gas Tax Funds

How Highway Routes within Municipalities are Selected for
Quarter Cent Revenue Improvement by Agreements with
Local Governments in Compliance with Legislative Act
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By L. V. CAMPBELL, Engineer of City and Cooperative Projects

" EGISLATION was enacted in 1933 pro-
viding for the expenditure of one-
quarter cent per gallon of the gasoline

tax within municipalities. The act provides
that the expenditure in each city shall be
made in the proportion that the population
in each city bears to the total population in
all such cities in the State, the population to
be determined by the last Federal eensus.

The act further provides that the expendi-
ture of the quarter-
cent, revenue within
¢ities shall be made
first upon the State
highways or portions
thereof within eities
for acquisition, con-
struction, mainte-
nanee or improve-
ment. In the event
the amount of noney
allocated to any one
city is greater than
necessary to ade-
quately maintain and
improve to adequate
standards all State
highways within such
eity, then any surplus
amount may be ex-
pended on other
streets of major im-
portance, as may be
agreed upon by the
Department of Pub-
lic Works and the legislative body of such
city.

The aect also vests in the California High-
way Commission jurisdiction and authority
with respect to any State highways lying
within any municipality, and imposes the
duty upon the commission of designating and
determining locations and connecting por-

L. V. CAMPBELL

tions either through or around the muniei-
pality of all State highways, the natural
course of which runs or passes into or through
any municipality, unless any such route or
routes in a municipality be specifically
deseribed by law.

In working out the procedure for the
expenditure of the quarter-cent fund, it has
been the intemtion of the Department to
cooperate with the eities to the follest extent.

Sinee the quarter-
cent gas tax allocation
was to be expended
first upon the State
highway routes
within a ecity until
they were adequately
provided for, one of
the first essentials in
the administration of
the act was the desig-
nation of the Stale
highway routes
within munieipalities.
During the many
yvears of aetivity of
the Division of High-
ways, studies have
been made of possible
routings into or
through cities, con-
necting with State
highways, so that a
carefully considered
plan was available of
State highway routings through cities as
t!;;sstate highway system existed prior to
1933.

INTENSIVE STUDY MADE

In the same statute the Legislature added
6724 miles of additional State highway, mal-
ing a large number of additional routes

(Continued on page 10)



HYDRAULIC GIANTS MOVING A MOUNTAIN are shown at work on the realignment of the
Redding-Eureka Highway in Trinity County over Oragon Hill between Weaverville and Junction City.
The B-inch giant is hurling 2 tons of water per second at a velocity of 2 miles per minute against bank
425 feet distant moving 5200 cubic yards per day. Lower right photo shows hole washed in 2025 hours
flow. Upper pictures show completed road and construction operations on either side of the mountain.
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Washing Away a Mountain in Path of
Highway a Record Hydraulic Operation

By F. W. HASELWOOD, District Engineer

HEN the California Highway Com-

mission on April 29, 1932, settled the

long pending uncertainty over the
routing of that portion of the Redding to
Eureka highway between Douglas City and
Junetion City in Trinity Connty by adopting
the ronte through Weaverville rather than
down the Trinity River, and later included in
the budget for the eurrent biennium $100,000
to start the work, it passed to the engineering
department as knotty a problem in location
and construction as ever eonfronted the Divi-
sion of Highways.

For, as is known to every motorist who has
boiled all of the water out of his radiater, or
worn out his brakes, that mountain known as
Oregon Hill lies about midway between
Weaverville and Junction City, and the elimb
from either direetion is plenty steep and long.

Oregon Hill is about 1200 feet above
Weaverville and 1500 feet above the mouth
of Oregon Gulch, about a mile east of June-
tion City where the route again reaches the
Trinity River. Oregon Hill offers no support
for a highway location except at right angles
to the direction it ought to be going.

FIRET HYDRAULIC MINE

Oregon Gulch is a historic name in Cali-
fornia, The first hydraulic mining began in
Trinity County shortly after the gold rush
to Oregon Gulch in the early fifties, and the
La Grange Hydraulic Mine was actively
operated from 1862 to 1918, during which
time over 100,000,000 cubic yards of gravel
and overburden were removed. Oregon
Gulch is filled to indefinite depths with
gravel from this mining, and far below the
surface of this debris lies the old town of
Oregon City.

The mine gets its name from Baron Le
Grange, a Freaclinan, who acquired it in
1892, Sinecc any location must cross property
owned by the [a Grange Placer Mines for
about four miles, ineluding the erossing of
Oregon Hill, this mine became an important
faetor in the location problem.

The formation at Oregon Hill has been
deseribed geologically as ‘“a great ancient
channel of auriferous gravels along the bed

of a river which, millions of years ago, in the
geological age known as Cretaceouns, flowed
southwesterly through what is known as a
portion of Trinity County in the Siskiyou
Mountains. Later an uplift diverted the
stream to a new channel, the modern Trinity
River, and left the channel of gravels high
in the hills about 1000 feet above the modern
stream. Later smaller streams and glaciers
cut across this ancient ‘‘channel’” and with
the aid of further upheaval isolated large
:}n:;isses of the deposit in the original stream-

Oregon Hill is one of these masses and
originally contained about 200,000,000 cubic
yards of gold bearing gravel. About half of
this remains.

BEDROCKE PLANE TILTED

An important characteristic of the area in
the old mine pit as it exists at present is a tilted
bedrock plane which forms what is known as
the north rim of the mine. This plane dips
southerly 22 degrees, and its existence is
known for a distance of about 3500 feet,
although over half is covered by the broken
mass of a large slide.

This material overlying it consists of a blue,
partly disintegrated schist of varying degrees
of hardness, blue clay and yellow clay. None
of this overburden carries gold, and the opera-
tion of the mine in the few years preceding its
closing in 1918 was unprofitable by reason
of immense slides of this overburden which
continually buried any gold bearing gravel
which laid in the bottom of the ravine near
the bedrock of the old channel.

In the selection of a route for a highway
over Oregon Hill two alternatives presented
themselves, one to use the pass oceupied by the
present road and to develop on the very
broken and unstable country south of the
mine, and the other to develop a line along
the north rim of the mine through a saddie
but 25 leel higher than that through which
the existing road passes.

TWO ROUTINGS STUDIED

The first routing encountered extremely
broken country on both sides of the hill, many

(Continued on page 28)
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Director Kelly Pays Fine Tribute to
Headquarters Staff of Highway Diwvision

By EARL LEE KELLY, Director of Tublic Works

administration of the expenditure of

an average of $70,000,000 of State
funds each biennium the Division of High-
ways ranks as one of California’s major
industries. During its steady growth, since
the first highway bond issue of 1909, this
funection of State government has labored con-
sistently to bring this great commonwealth of
the Pacifie slope to its present position of
leadership in road construction methods and
its interlacing system of over 14,000 miles of
State highways to a place of preeminence
among similar systems throughout the Union,

The supervisory unit of this important
State organization is the Headquarters Staff
and it ig through the various departments ol
this unit that the planning, financing, con-
struction and maintenance of State highways
are unified and the system developed as a
whole. [t is the centralized control exercised
by the Headquarters Staff, working in con-
junetion with the Director of Public Works
and the California Highway Commission,
which is largely respousible for the uniform
development of California’s great network
of State roads.

It was through the Headquarters Staff that
the work of the Division was so coordinated
that it has been possible to snccessfully
acecomplish the unprecedented highway con-
struetion program which has been under way
in California since last September,

3 S an organization entrosted with the

TRIBUTE OF APPRECIATION
And I want to here pay my tribute of
appreciation and gratitude to the devoted
loyalty and splendid efficiency of the fol-
lowing gentlemen constituting the Head-
quarters Staff who have worked day and
night, giving unstintedly of time and effort
to make possible this record breaking
achievement in the history of California
highways:

Charles H. Purcell, State Highway Engi-
neer.

George T. McCoy, Assistant State High-
way Engineer,

James G. Standley, Principal Assistand
Engineer.

Richard H, Wilson, Office Engineer.

Thomas E. Stanton, Materials and Re-
search Engineer.

Fred J. Grumm, Engineer of Surveys and
Plans.

Charles 8. Pope, Construction Engineer.

Thomas H. Dennis, Maintenance Engineer,

F. W, Panhorst, Acting Bridge Engineer.

L. V. Campbell, Engineer of City and
Cooperative Projects.

R. H. Stalnaker, Equipment Engineer.

An adequate conception of the task they
have performed in the last nine months is
hest obtained by a review of the results. Such
a review reveals:

WORK ACCOMPLISHED

Two hundred sixty-one contracts awarded
in the sum of approximately $20,530,200;
day labor work and convict road construc-
tion amounting to $3,023,700; 18 projects
advertised for bids at an estimated cost of
$1,267,000, making a total of $24,821,500 for
construction projects; maintenance work
orders reviewed and approved in the sum of
$6,693,700 bringing the total construction
and maintenance work to the impoging
figure of $31,515,200 for the mine month
peried.

The monumental task of putting under way
this eonstruction program has required con-
sistent and unceasing effort on the part of
members of the entire Division of Ilighways.
It has called forth a spirit of cooperation be-
tween the several distriet offices and the Head-
gquarters Staff as well as between the various
departments within the headquarters organi-
zation, without which successful aceomplish-
ment of the program could not have been
attained. The faet that it has been ‘‘put
over’’ so successfully is, in itself, an epie on
the loyalty of this branch of State service to
the eitizens of California.

ORIGINAL PROGRAM UPSET

The task was not one which was steadily
worked up to a climax, but one that broke
with breath-taking suddenness. During the
late spring and early summer months of 1933
varied factors of important influence on the

(Continued on page 14)
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State Highway Headquarters Staff

CH.PURCELL 1 GEORGE T. McCOY
STATE =I0HWAY ENGINGE R, ASSISIANT STATE mOHWAY ENGINEER

JAMES G.STANDLEY FRED J. GRUMM THOMAS H. DENNIS
PRINCIPAL ASSISTANT ENGSNEERL ENGIREER, OF SURVEYS & PLANS MANTENANCE ENUINELIA

THOMAS E.STANTON F.W. PANHORST RICHARD H WILSON

MATIIUALS & RCECARG) ONGIREERA AC TG BRIDGL ENGINFFIL, OFFICE ENGINEFIA

LNV CAMPBELL CHARLES 5. POPE A H STALNAKER

A e CITY

A o - ~OSTRUCTION ENG! QUIFAAE | GINEE
COOFERANVE PROIECTS CORSTRUCTION ENCINEER. EQUIPME NT ENGINEEPS




6 CALIFORNIA HIGHWAYS AND PUBLIC WORKS

Gala Celebration Marks Complelion
of Burney-Fall Rwer Mills Highway

- 2 el

bisected by the clear, purling waters of

Hat Creek in Shasta County, 2500 men,
women and children gathered on Sunday,
April 29th, to celebrate the completion of the
Burney-Fall River Mills sector of the Red-
ding-Alturas State Highway.

They came in automobiles, many of them
long distances from Oregon and Nevada, to
participate in festivities attending a two day
program of dances and outdoor sports, ar-
ranged through Secretary Tom Stanley of the
Shasta-Cascade  Wonderland  Association,
that culminated in the highway celebration.

They also came to honor Director Earl Lee
Kelly of the State Departmeni of Public
Works, a citizen of Redding who was intro-
duced hy Vice President Harry E, Thompson
of the Redding Chamber of Commerce as
““one of California’s natnral resonrces and
northern California’s best friend.”’

IN a beautiful wooded mountain glade,

YELLOWSTONE OUT-0FF LINK

The delegation from Oregon were particu-
larly interested in the high standard improve-
ments of this portion of California’s link in
the projected highway known as the Yellow-
stone Cut-oft, that will afford a special short
route through their State and Idaho to the
Yellowstone National Park.

The people of California, and particularly
of Shasta County, were interested in the fact
that the tortuous old road, especially between
Cassel and Fall River Mills whieh passed
through lava beds and down into miniature
eraters, had been supplanted by a high stand-
ard modern highway providing more varied
and spectacular scenery.

The mew highway traverses rugged and
primitive country, over easy rolling grades
with long tangents and long stretches of
straightaway mileage without a curve. It
passes through a country that hoasts one of
the largest stands of virgin timber in the
United States.

SAVINGS LIQUIDATE COST

The length of the new construction, includ-
ing bridges, is 19.1 miles. The length via the
old road is 23.3 miles, showing a saving in
distance of 4.2 miles. The cost of construe-

'm’." O"\J v“'y

tion, ineluding the bridges at Hat Creek, Pit
River and Fall River was $696,000. The sav-
ing in time for the average driver on the trip
between Burney and Fall River Mills is be-
tween fifteen and twenty wminutes which,
translated into car mileage economy savings
to motorists will, it is estimated, liquidate
the cost of the highway in several vears.

The major features of the day’s program
were the speeches by a group of State officials
from California and Oregon, an exciting box-
ing and wrestling card, an Indian dugout
race, the baseball game and the pienie luaches
;flrith which all regaled themselves at the noon

our.

Director Earl Lee Kelly and guest of
honor representing Governor Rolph, and Dr,
Irving K. Vining, representing Governor
Meier of Oregon, delivered the principal ad-
dresses.

DAM PROSPECTS BRIGHT

Speaking of the prospects for the great
Central Valley Water Project, Kelly said:

““No one is in closer touch than I with the
work for obtaining Federal funds for the Ken-
nett Dam and other units of the water con-
servation program. And T say to you that the
prospects for successful couclusion of the
plans for finaneing the program are better
than they were for the San Francisco-Oakland
Bay Bridge a short time before the funds were
provided for that great structure.”

C. C. Cottrell, Highways Bureau Manager
of the California State Automobile Associa-
tion, San Francisco, outlined plans for the
continuation of the Yellowstone Cut-off
through to Boise, Tdaho, and said it would
also provide connections to Banff and the
Lake Louise region in Canada.

GREETINGS I'ROM GOVERNOR

Dr. Irving . Vining brought, the greetings
of the Governor of Oregon and of the people
of the sister State. He spoke of the highway
as helping to unite Oregon and California in
a common vantage ground of cnjoyment of
the wonders of nature in the west. Cali-
fornia’s spirit of loyalty to its own he de-
clared was well known and admired through-
out the east and they recognized the truth

(Continued on page 32)



BEAUTIFUL ARBOREAL SETTING of the Burney-Fall River Mills Highway celebration, Director
of Public Works Earl Lee Kelly broadcasting and a section of the new highway are pictured above. In
the front row of the official group are District Engineer, F. W. Haselwood; Assistant State Highway
Engineer, G. T. McCoy; Vice President, H. E. Thompson, Redding Chamber of Commerce; Dr. Irving E.
Vining; Earl Lee Keolly; President, E. B, Hall and T. L. Stanley, of Shasta-Cascade Wonderland.

Back Row—Geo. Cunning, A. H. Banwell, A. H. Gronwoldt, Senator H. L. Powers, Wm. Boucher, W.
G. B. Chase, J. W. Howe, Frank Durkee, B. K. Snyder, C. J. Fulcher, Geo. Grizzle, and W. A. Gates.
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Questionnaire Answers Many Inquiries
Concerning California Highway System

By C. C. CARLETON, Chief, Division of Contracts and Rights of Way

eontinually receiving inquiries from eitizens and various organizations as to the com-
position and extent of the highway system; how new roads are added ; how the gasoline
tax revenues are apportioned and may be spent by State, counties and cities; how various
official bodies exercise jurisdiction over highway matters and other gimilar questions.
The last Legislature made many important changes in the laws affecting the State high-
way system and its financial setup. To supply information in a sucecinet form in response
to numerous inquiries the following questionnaire with answers is published :

THE CALIFORNIA Highway Comm’ssion and the Department of Public Works are

Q. How are State highways ereated? to be a primary State highway. There are now
- 41 primary State highways designated by the
A. Only by act of the Legislature or by vote of Legislature.

the people on a proposition submitted to them at i
a state-wide election. Q. What are secondary State highways?
Q. Has the Cali- A. All State highways
fornia Highway Com- [ ; ‘ now or hereafter il:ncluded
mission, itself, author- within the State highway
. t t State system other than the 41
lt:y 0 ‘ereale: 4 primary State highways
highway ? are and shall be classified
A. No. It is limited to as secondary State high-
determining the engineer-

ways.
ing location of a State g
highway between the key Q. What important

points or the termini desig- changes were made in
nated by the act of the the State highway fi-
Legislature or the measure nancial structure b y
o by Misinsaile the 1933 Legislature?

Q. What is the ap- " Ai (i) The M-v':'tor \Lehicl:

3 3 ue icense Tax Act o

gig?lm?lt.e E’ ileage Dt:tthe 1923 was amended and the

¢ mghway sysitem Gasoline Tax Act of 1927

of Ca.l]_f‘orm& at the was repealed, resulting in
present time?

a consolidation act.
A. About 14,000 miles.

1. A three-cent gas tax
is imposed on each gallon
of motor vehicle fuel.

Q. How are the State
highways of California
classified ?

2. After certain deduc-
tions are made, one-third

A. Primary and second-
ary.

of all moneys in the “Motor
Vehicle Fuel Fund” are

Q. What govern-
mental agency makes

paid to the respective

counties for road purposes.
this classification ?
A. The Legislature.

3. All moneys in the
“Motor Vehicle Fuel Fund”
remaining after the count-
ies’ shares are provided for
and the statutory deduc-
tions are made are paid
into the “State Highway

Q. W]Jat are primary C. C. CARLETON Fund” for State highway
State highways? purposes.
A. The Legislature of 1927 declared the malin Q What other money is deposited in the

trunk State highways, together with county seat, £Ts - ‘
national park, and ce'rtain interstate State high- “‘State nghway Fund’ besides the State’s

way connections, specifically described in Chapter share of the gas tax?

794, Statutes of 1927, as primary State highways. A. All money made available by any law for
The 1933 Legislature designated the San Fran- State highway purposes (including the State’s
cisco-Oakland Bay Bridge and approaches thereto share of receipts from the motor vehicle license
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taxes and the taxation of highway transportation
companies) is placed in the “State Highway Fund.”
The only exception is money which may be placed
in the “State Highway General Fund,” to wit,
any money contributed by any county or city for
the construction or maintenance of highways, Fad-
eral aid road money, or other funds coming under
the control of the Division of Highways which are
not otherwise specifically appropriated.

Q. How is the ‘“‘State Highway Fund”
allocated ?

A. (a) The Department of Public Works is
authorized to expend such preportion thereof as
the California Highway Commission determines is
necessary for:

1. General administration purposes.

2. Maintenance of all State highways, including
all traversable highways on authorized State high-
way routes.

3. Maintenance of highways in State parks.

(b) The remainder of the money in the “State
l!-lighway Fund” is allocated and expended as fol-
ows:

1. One-half thereof on primary State highways.

2. The remaining one-half therecf on secondary
State highways. (Not to exceed 4 per cent of each
one-half can be expended in the narthern group
of counties and the southern group of counties,
respectively, as State aid to joint highway dis-
tricts within the two respective groups.)

3. The California Highway Commission may, in
its discretion, expend not to exceed 50 per cent of
the primary highway money on secondary high-
ways, and vice versa, when the allotments would
otherwise be larger than necessary to meet traffic
requirements.

4. As a further flexible provision, sither primary
or secondary highway moneys may be expended
within municipalities on authorization of the Cali-
fornia Highway Commission.

Q. What further expenditure must be
made from the “State Highway Fund,”
which was a new policy adopted by the
1933 Legislature?

A. By the provisions of Chapter 767, Statutes
1933, the Department of Public Works is directed
to expend annually from the “State Highway Fund”
an amount equal to one-quarter of one cent per
gallon tax on motor vehicle fuel, within cities, pro
rated according to population, for State highway
and city major street purposes within such cities.

Q. Referring to the three-cent gas tax,
what general distribution results?

A. Roughly speaking, since certain deductions
must first be made as above set forth, the State
receives one and three-quarters cents, the counties
one cent, and the cities one-quarter of a cent, out
of each three cents.

Expendilures Controlled by Law

(Continued from preceding page)

Q. Can the State expend more than the
cities’ one-quarter cent gas tax within cities?

A. Yes. On State highway links within cities
it can spend State highway moneys in addition.

Q. How are primary State highway mon-
eys redivided ?

A, The State is divided into two groups of
counties by legislative act. The 45 northern coun-
ties compose one group. The 13 southern counties
compese the other group.

Each group receives the proportion of the money
that the number of primary State highways within
its own limits bears to the total number of miles
of primary State highways designated by law.

Thus: The total mileage of primary State high-
ways used at this time as the basis for computa-
tion is 42619 miles.

In the 45 northern counties there are 23416
miles thereof, or a percentage of 54.9 per cent.

In the 13 southern counties there are 1920.3 miles
thereof, or a proportion of 45.1 per cent.

Therefore, the northern group is now receiving
54.9 per cent of the primary road moneys and the
southern group, 45.1 per cent.

Q. How are the secondary State highway
moneys divided?
A. The law provides that they shall be divided

equally between the two groups of counties, each
receiving 50 per cont of the funds.

Q. What poliey has the Legislature of
California followed in recent yvears!?

A. The policy of adding new roads to the State
highway system only after engineering and eco-
nomic studies have been made by the California

Highway Commission and the State Department
of Public Works.

Q. What mileage of secondary State high-
ways was added to the State highway sys-
tem by the 19338 Legislature?

A. 213 routes, comprising a total of about 6800
miles,

Q. What other policy has the Legislature

been following?

A. Equalizing the mileage in the secondary State
highway system between the northern and south-
ern groups of counties, as soon as it can reason-
ably be accomplished. Thus, the 1933 Legislature
took a large stride toward equalizing the mileage
north and south. There now remains an advan-
tage of but a few hundred miles in favor of the
northern group of counties.

Q. Is the State authorized by law to con-
struct portions of State highway within
municipalities?

(Continued on page 27)
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within cities to be studied and determined
upon. The California Highway Commission,
in cooperation with the Depariment of Pub-
lic Works, made an intensive study of the
possible routings in all the cities and finally
selected tentative State highway routes within
municipalities for designation.

After the routings were selected, the
descriptions of the proposed routings were
sent to the respective cities, with the request
that the city council adopt a resolution con-
curring in the designation of those streets as
the State highway routing through that city.
In a namber of cases, the route of a highway
as desceribed by law did not follow any exist-
ing street, and in such cases the commission
adopted the policy of designating State high-
way routes along the most feasible routing,
following traversable streets open to traffic
and approximately on the route as deseribed
by law.

In some instances, cities have requested
alterations in the routings tentatively selected,
and where it appeared that the change was
for the best interests of the traveling publie,
the change has been made.

CITIES’ ADVICE SOUGHT

In programming the expenditure of this
money and in selecting the projects for
improvement, the advice and cooperation of
the city has been sought. A form of project
statement has been prepared for use of the
cities in submitting their statements of pro-
posed expenditure of the quarter-cent gas
tax.

The form contains space for showing the
streets or sections selected for maintenance
or improvement, the condition of the street,
traffic conditions, the work proposed, and the
plan of financing, together with a statement
of funds available; also a statement as to

whether the city desires to handle the work-

itself or wishes the State to do the work.
Upon approval of the project, an agreement
is prepared for execution by the city and the
State.

The department has adopted a policy of
cooperating with cities to the fullest extent
possible in the expenditure of this money,
and has made the procedure just as simple as
possible, with due regard to existing laws.

Project Agreements Made with Cities

(Continued from page 1)

Wherever necessary to waive formalities in
order to accomplish ends promptly, there
has been no hesitation in doing so; but there
are certain fiscal matters and regulations
that are beyond our control.

MAINTENANCE FIRST OBLIGATION

In programming the expenditure of the
quarter-cent fund, the law requires that
the maintenanee of the State highway routes
within ecities shall be the first obligation
against the quarter-cent gas tax revenue
aceruing to that city. Before any aequisition,
improvement or -construetion projects are
considered, the adequate maintenance of State
highway routes within the city limits must
first be provided for, either from the quarter-
cent fund or from other city funds.

‘Where the State highways within the limits
of incorporated cities were being maintained
by the State at State expense prior to August
21, 1933, the State has continued to maintain
those streets at State expense. In the main-
tenance of ecity streets, it is considered that
the quarter-cen: fund should be expended
only for work between the eurbs, and it is
not eonsidered proper to expend this money
for any work back of the eurb line, inclnding
the maintenance of street lights, whether over-
head lights or electroliers.

LIMIT TO EXPENDITURES

Where the State does the maintenance work
on a State highway route within a ecity, not
previously maintained at State expense, the
State will expend only the amount of the
quarter-cent allocation accruing to the eity,
and can not supply additional money from
the State highway fund if the city’s quarter-
cent fund is insufficient to provide for ade-
quate maintenance. In such case, the stand-
ard of mainteniance must be limited to the
amount of the quarter-cent fund available,
unless the city is willing to contribute the
additional money required.

Where the city does the work of maintain-
ing the State highway route, it will be reim-
bursed for only the actual expenditures, not
to exceed the total amount of the quarter-
cent gas tax aceruing to that city.

Based upon estimates of the gas tax reve-
nue as used in the State highway budget,
the quarter-cent gas tax allocation will
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Fuel Tax Funds Gwe Financial Relief

(Continued from preceding page)

GAS TAX PAVEMENT recently completed on “L” Street in the city of Sacramento where State
Highway Route No. 4 passes the historic Fort Sutter situated in Sutter Park.

amount to $5,310,000 for the biennium. This
amounts to $1.24 per capita. From present
indications, the actual collections will prob-
ably be somewhat less than the estimated
amount, as the gas tax apportionment so far
this biennium has been somewhat less than
estimated for the corresponding quarters.

ROUTEE TO BE BIGNED

Arrangements are being made for the eree-
tion of signs directing traffic along State
highway routes within municipalities, as
rapidly as the work can be accomplished, so
that a stranger will be informed of the best
and most direet and feasible route through
the city. The larger ecities have generally
made satisfactory provision for Stale high-
way traffic entering the ecity; however, in
gome few instances in the more sparsely
gettled distriets, the streets have been far
from adequate for the traffic they were ealled
npon to bear. I[n the smaller communities,

with fewer resources at their command and
the relatively large portion of their streets
carrying heavy State highway traffic, the
financial bnrden of providing adeguate
improvement and maintenance was beyond
their means,

The allocation of one-guarter cent per
gallon tax on gasoline for expenditure within
incorporated municipalities will provide the
funds for maintenance in all cases, and will
at least permit the gradual improvement of
the State highway routes within cities until
they are adequate for traffic conditions.

Where a city’s finances wonld permit, it
has been suggested that they provide for the
maintenance of the State highway routes out
of their current funds and apply the quarter-
cent gas tax allocation toward the improve-
ment of the State highway routes. It is
extremely gratifying to note the number of
cities that are aeting upon that suggestion.

(Continued on page 22)
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Engineers Make Ocean Build Mile
of Bathing Beach Along Coast Highway

ey - ) “np

State ITighway No. 60, generally

known as the ‘‘Roosevelt Highway”’
or ‘‘Coast Boulevard,” where it extends
northwesterly along the coast from Santa
Monica eanyon in Los Angeles County. This
strip of coastline affords the most convenient
series of beaches for a large section of the
metropolitan area and has the largest traffie
count of any portion of the State highway
sysiem.

Beach frontage that had been set aside for
State and county park purposes comprised a
large part of this section and it wag neces-
sary to provide a wide parking area along
the beach side of the highway to prevent traffic
congestion: Just north of Santa Monica
Canyon the ocean had already washed away
most of the beach and at high tide the
breakers were menacing the existing highway.

It was decided to proteet the highway
slopes by building up the beach and at the
same time provide a good bathing area along
the public park frontage by the use of groins
or jetties extending out into the sea.

f I ! WO vears ago it was decided to widen

GROIN PLAN ADOPTED

The successful results of this plan are
described in an article in Lios Angeles Times
of March 18, 1934, by Real Estate Editor
Charles C. Cohan. Answering the question—
“What about Los Angeles Beaches when the
metropolitan area’s population of almost
2,400,000 shall have grown to three or four
times that number?’’ Mr. Cohan writes:

““Don’t worry!’’—that’s engineering sei-
ence’s bold answer to the question’s challenge,

“‘Is more assurance wanted than just that
statement? All right—let engineering seience
take you by the hand and lead you to the
shore about three-quarters of a mile north
of the mouth of Santa Monica Canyon.

GRFAT ACHIEVEMENT

“What do you see? One of the finest
stretches of beach you’ve ever viewed—almost
a mile long, almost 200 feet wide = = #
room enough there for a good many thousands
of men, women and children,

“*And so what? Well, twenty months ago

b - )

the pounding waves of high tide were wash-
ing up against and eutting under the highway
there—the famous Coast Highway. There
wasn't a vestige of beach along all that 8333-
foot stretch of State-owned shore line.

““The State is proud of that highway, knows
its tremendous value. 8. V. Cortelyou, State
Tlighway District Engineer, boss of the dis-
triet ineluding Los Angeles Connty, wanted to
save the road, but he didn't defy Old Man
Ocean—he just gave him a hint, an affable
engineering tip.

FIVE GROINS BUILT

““Engineer Cortelyou had five staunch bar-
riers—their technical name is groins—each
built out 200 feet seaward from the shore,
each groin 500 feet apart from its neighbor
groins,

““Old Man Ocean couldn’t batter those
groins to bits—they’re made of inferlocking
sheet-steel piling. So very obligingly and
steadily he began piling sand against them—a
million times more sand against each barrier
than there is rice in China. And presto!—
there has appeared that fine new beach, a
veritable gift from Old Man Ocean who still
is extending that beach width, a remarkable
demonstration, one of the foremost on record,
of what can be done to increase beach space
?.long many a mile of the Los Angeles coastal
ine,

COST ONLY $80,000

““Oh, ves—aund the entire cost of those
groing was only about $30,000. The value of
the new strand is inestimable.

““This county has seventy miles of coast
line—its rugged portions aceeninating its re-
nowned beanty, punctuating interestingly its
stretehes of delightful silver strand.

*‘This means a lot of beach. But after all
there is only just so much coast line—and it’s
something that never can be extended, when
onece all, or as much of it as possible, is put in
use for publie or private purposes.

‘“So while there never ean be any more
beach frontage, Old Man Ocean always will
be ready to make beaches much larger, as
described—and that’s a mighty cheerful thing
to know.”’
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OLD OCEAN HARNESSED by groins has been
toiling for State highway engineers building a fine
sandy beach along the Santa Monica Coast where
no beach existed. In 20 months it has made a
beach a mile long and 200 feet wide as shown by
shaded portions of the drawing by Artist Phil
Leonard of the Los Angeles Times. It provides a
public bathing beach as well as a protection to the
highway. Photo shows how the waves were goug-
ing out the highway shoulders before groins were
installed.
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State highway situation arose on many sides,
necessitating continual readjustment of the
setup as ordinarily planned for the current
bienninm.

Barly in 1933, the engineering staff had
prepared, and the California Highway Com-
mission had presented to Governor Rolph a
proposed biennial budget for highway econ-
struetion, reconstruction and maintenance for
the 85th—86th fiscal years.

This budget was based on the orderly im-
provement of the then existing State highway
system of approximately 7350 miles of roads
in accordance with the ten-year plan of
development. The Legislature then passed a
bill incorporating some 6800 additional miles
of county roads into the State system, bring-
ing the total mileage of the system to about
14,150 miles.

NEW LAWS ENACTED

At the same time, one-quarter cent of the
State’s share of the gasoline tax was allotted
by the Legislature for use within incorporated
cities. Concurrently, a plan for the diver-
sion of a very sizable portion of the gas tax
to other than highway purposes was rcferred
to the people for decision at a special election
to be held in June. The result of this elec-
tion is now history, the people voted unmis-
takably for highway development.

Congress then passed the National Indus-
trial Recovery Act and California was appor-
tioned $15,607,000 of Federal funds for State
highway construetion.

It can readily be seen that with these affect-
ing factors rolling up oue after the other, a
complete revision of the highway setup was
necessary and the Headquarters Staff, with
the cooperation of the district engineers,
labored arduously to prepare an adequate pro-
gram of construction and maintenance for this
doubled highway system on the basis of the
total revenues from State and Federal sources.

BUDGET REVISED

The California Highway Commission held
innumerable conferences with organizations
from many localities and State engineers con-
ferred with ecity and county officials. The
great increase in State road mileage required
a complete readjustment and expansion of
maintenance activities.

Staff Worked Double Shifts in Crisis

(Continued from page 4)

So, with due consideration to the multitn-
dinous factors of a proposed prog am, the
State Highway Engineer prepared, and the
Director of Public Works presented to the
Commission for approval and adoption a re-
vised budget aimed to provide the most equi-
table and widely spread development and
improvement for the entire State system that
was possible.

Activity in the headquarters’ office then
reached a fever pitch under instructions
from Governor Rolph to carry out the Presi-
dent’s plea for immediate construction on all
public works possible, Plans, specifications
and estimates were perpared, and on August
25th, the first advertising day after the
several new laws affecting State contracts
became effective on August 22d, advertise-
ments were published calling for b1ds on fifty
contracts, estimated to cost approximately
$4,018, 000.

This meant the complete preparation of
adequate specifications and review and revi-
sion of plans necessary for the construction
of this large number of projects in a week’s
time. Even with considerable increase in the
personnel of the staff of draftsmen and cngi-
neers, the task necessitated working day and
night.

OFFICE SHIFTS DOUBLED

But this first advertising drive was merely
the beginning. The district offices threw
crews into the field to rush surveys and
doubled office shifts to prepare preliminary
plans for future work. The Bridge Depart-
ment increased its personnel to the point
where two shifts were required because of
insufficient office space.

Preliminary reports literally rained into
the headquarters office from the districts;
specifications and plans were whipped into
shape, reviewed and approved by engineers
of the Surveys and Plans Department, the
Testing Laboratory and the Construction
Department; proposal forms were printed,
and every week saw the total of projects
advertised rise with steady rapidity.

The amount of detail work necessary to
the suecessful earrying out of this program
is almost inconceivable: ecalculations of
quantities; computations of estimates; inelu-
sion in specifications of Federal require-
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Director Kelly Pays
Tribute to Work of
Headquarters Staff

(Continued fromr preceding page)

ments and restrictions on construetion meth-
ods ; masses of typing; endless proof-reading;
review of plans submitted by the district
offices ; detailing of special structures; sub-
mission of projects and cstimates to Federal
officials for approval and a thousand and one
other phases of highway construction work
necessary to the proper preparation of pro-
posals for contracts,

There were delays not under the control of
the department that held up the work: the
delay of a suit brought to withhold opening bids
on a $200,000 contract to test the validity of a
law passed by the last Legislature; the delay
which caused the cancellation of the adver-
tisement of 13 projects and a month’s sus-
pension of advertising on all projects in
northern California by a restraining order
served on the Department of Public Works in
connection with the code of Exeavaling and
Dump Truck Contraetors; but, withal, the
program has been successfully put over with-
out a mistake of sufficient gravity to ma-
terially affect a single contract,

This accomplishment has demonstrated
the high efficiency of the Division of High-
ways organization and the healthy spirit of
¢ ration existing in all departments, par-

ly among the members of the Head-
uarters Staff who, in my opinion, constitute

e ablest group of State highway engineers
in the United States. California is indeed
fortunate in having such a body of highly
trained, experienced and competent public
officials building her highways and may well
be proud of them and their achievements.

OREGON BUILDING FIVE BRIDGES
ON PACIFIC COAST HIGHWAY

Another scenic lnk in the International Pacific
Highway from Alaska to Argentina is being forged
with construction started on the first of five bridges
along the Oregon Coast Highwsy. A report stastes
thant work on all five will be started within the next
75 days. Oregon State Highway Commission is being
aided in the construction by a Federsl appropriation.

Husband; “I say, if worsl comes to the worst 1
suppose we will have to go and live with your
parents *°

Wife: “Not 2 chance. They're already living with
their purents.”

HIGHWAY DIVISION RECEIVES
COMMENDATION FROM CWA

The following letter was received by
District Engineer Wallaee from John
L. Baeon, Director of Civil Works
Administration in San Diego County,
commending the work of Distriet XI in
their handling of CWA projects.

Mr. E. E. Wallace, District Engineer,
Division of Highways,
|| san Diego, California.

Dear Mr. Wallace:

| want to thank you for your letter of
appreciation of March 27th.

It has been a pleasure to work with the
Highway Department because everything
they have undertaken has always been so
well planned and executed that it makes us
feel that really work of a valuable nature
has been accomplished in every case.

Very truly yours,
(Signed) JOHN L. BACON, {

Director, Civil Works Administration,
San Diego County.

Ten Bridges Under
Construction on the
Roosevelt Highway

N THE Roosevelt Highway in Monterey

County ten bridges are being built.

At Anderson Canyon, Buck Creek and

Limea Creek, respectively, 45, 47 and 49 miles

south of Monterey, timber bridges, having a

24-foot roadway, are wunder constraction,

under the supervision of the Bridge Depart-
ment,

Another bridge is being laid across Willow
Creek, 32 miles north of San Simeon, a timber
bridege having a 24-fool roadway,

Across Hot Springs Creek, 47 miles south
of Monterey, a timber bridge having a 24-foot
roadway is under way.

Dolan Creek, 49 miles south of Monterey, is
being spanned by a timber bridge with a 24-
foot. roadway.

On a fouromile streteh of the highway
between 75 and 79 miles north of San Luis
Obispo four bridges are needed. At Prewitt
Creek, a timber bridge is under construction;
at Wild Cattle Creek, a stcel and timber
bridge; at Mill Creek, a steel hridge and at
Kirk Creek, a timber bridge. All of t ese
struetures have a 24-foot roudway and are
under construetion.




1—New tunnel road. 2—West portal of new tunnel. 3—East portal. 4—0Ild tunne! road. 5—Line of old tunnel. 6—Li
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Broadway Low Level Tunnel Project Betw

By WALLACE B, BOGGS, District Engineer, Joint
Highway District No. 13

HE BROADWAY low-level tunnel

I project of Joint Highway Distriet No.

13 is planned to provide a modern high-
way route from Oakland, Berkeley and other
Fast Bay cities into the Contra Costa County
suburban area east of the Berkeley Hills,
Ultimately it will be a part of an Oakland-
Stockton highway, which will result in a sav-
ing of about 10 miles in distance as com-
pared with the present route through Dublin
Canyon, Livermore and Tracy.

The project had its ineeption in 1926, when
publie demand, aroused by the inadequacy of
the existing Tunnel Road and Fish Ranch
Road routes, resulted in the preparation of
a preliminary report on possible tunnel loca-
tions through the Berkeley Hills between
Alameda County and Contra Costa County.
This report was prepared upon the authoriza-
tion of the counties of Alameda and Contra
Costa, and the city of Oakland, acting jointly.

Following the submission of the report, a
joint highway district consisting of Alameda
and Contra Costa counties was formed to per-
form the preliminary work, including a sur-
vey for a relocation of the highway between
Oakland and Walnut Creek.

NOT TO Jd

_ Jeiot

The main part of the project is 2.82 miles in length, consisti
way and Keith Avenue in QOakland, up Temescal Canyon and i
long emerging north of the Fish Ranch Road in Contra Cot
the present Tunnel Road about 1500 feet north of the Fish Ra
each bore accommodating two one-way lanes on a 22-foot
the Oakland-Stockton highway providing direct access to the
of the Berkeley Hills extending into the San Joaquin and Sacrar
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1. 6-——Line of new tunnel. 7—City of Berkeley. 8—Lake Temescal. 9—Broadway, Oakland. 10—Fortieth Street, Oak-
id Bay Bridge. 12—Golden Gate Bridge.

fween Alameda and Contra Costa Counties

STATE COOPERATED

-134- >

By : The California Hichway Commission, at
: A —— .., about the same time, made a preliminary
i reconnaissance of the proposed Oakland-Stock-

ton route, and the report by the State high-

way engineers emphasized the importance of

this road in providing an adequate and direct

easterly outlet from the East Bay cities, and

in opening up the suburban areas in Contra
Costa County to development.

Action of the State Legislature resulted in

p the taking into the State hichway system of

; the existing Tunnel Road in Contra Costa

County. An agreement for financial aid by

the State in the construction of a new tunnel

\ and highway approaches to be huilt by Joint

Highway District No. 18, consisting of Ala-
meda and Contra Costa countics, came as a
result of cooperation between the Director of
Public Works of the State of California, the i
| - s California ITighway Commission and the offi- ;
s 22:¢0° it : cers of Joint Highway Distriet No. 13.

consisting of a highway leading from the intersection of Broad- Traffic studies made by the Division of
sn and into the Berkeley Hills, in a double bore tunnel 3168 feet Highways showed a weekly traffic over the
ntra Costa County the highway extending to a connection with present narrow and hazardous route of 30,000
Fish Ranch Road. The tunnel will provide four traffic lanes, vehicles in 1930, and indicated a probable
22-foot roadway. Eventually this project will be a part of traffic of 77,000 vehicles weekly in 1940. The
to the San Francisco-Oakland Bay Bridge for that section east completion of the San Francisco-Oakland Bay
d Sacramento valleys. Bridge in 1937 will probably cause this esti-
(Continued on page 19)
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An Editor’s I'ribute

Gorgeous mountain scenery meets the eye
in mile after mile of the new highway that
opens up the San Jacinto Mountains in the
Idyllwild region. The scenes are both
fearful and wonderful. This road adds
something distinctive to the ever-unfolding
panorama of California scemery. * * I
made this journey, enmtering from Hemet
into the Idyllwild area, turning within three
miles of that mountain resort, at about the
5000-foot level, and drove through the mag-
nificent country to the point where the road
emerges between Palm Springs and Indio.

On every hand is the gigantic upthrust
of volcanic rock, bare, forbidding, but
beautiful, with scarcely a tuft of vegetation
anywhere. The rocks rise in curioms cones
and mounds, and in indeseribable shapes, all
colors of the spectrum, it wonld seem,

This drive adds another to the many path-
ways to beauty which the State has pro-
vided, and brings the thought that Califor-
nia is growing every year in accessible areas,
broadening the opportunities for the tourist
as well as the old-timers like ourselves, who
have been here since the sage and cactus
days. Every year sees the inclusion of
some hitherto inaccessible portion of the
State, linking eternal snows, volcanoes, flow-
ers, fruits and waving fields of grain in a
panorama that can mot be anything but
delightful to the visitor,

California, land of fruits and flowers, is
also California of the deepest snows, the
most intense cold, the deepest valleys, the
highest mountains—and all these are being
made approachable to everyone through the
gradual widening and broadening of the
magnificent California State Highway Sys-
tem.—J. L. Matthews, Editor Covina Argus,
wm Indio Date Palm.

New California Road
Map s Published by
Diviston of Highways

HE DIVISION of Highways announces

that the 1934 edition of the California

road map has been published by Earl
Lee Kelly, Director of the Department of
Public Works. This new map has been pre-
pared under the direction of C. H. Pureell,
State Highway Engineer.

The map conforms to standards adopted by
the Western Association of State Highway
Officials, These standards for the preparation
of State road maps control the size of the
map, the colors, style of lettering and legends
used, so that road maps published by all
States which are members of the association
are uniform in charseter,

The size of the map is 28 by 34 inches. [t
shows the entire State as a unit and is printed
in four colors. The roads shown inelude the
primary and secondary routes of the State
highway system and the principal county
roads. Three different widths have been used
in delineating the roads according to their
classification as Federal Aid routes, United
States highways, State roads or county roads.

All principal towns and cities are shown
and the mileage between points is elearly indi-
cated. The type of road surfacing is shown
by color, red indicating a high type of
improvement, yellow an intermediate type
and black a low type.

One of the features of the map whieh makes
it particularly valuable for touring purposes
are the notations indicating the United States
highways by number.

Printed on the reverse side are large scale
maps of the chief metropolitan areas in Cali-
fornia, showing the prineipal arterials and
through streets. These local maps show areas
in the vieinity of Lios Angeles, San Francisco
Bay, San Diego, San Jose, San Bernardi io,
Sacramento, Stockton, Fresno and Bakersfield.
There is also a small scale map of the eleven
Western States with the United States num-
bered highways shown thereon.

Clopies of this latest California road map
may be secured from the Division of Docu-
ments, State Capitol Building, Sacramento,
at a cost of thirty-five cents.

Lady: “So your married life was very uchappy?
What was the trouble? December wedded to May?”

Liza Johnson: “Land sakes no, ma’am, it was Labor
Day wedded to de day of rest.’—Fireman’s r'und
Record,
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mate for 1940 to be considerably exceeded by
affording a short eut from the Stockton area.

STANDARD FOUR-LANE HIGHWAY

The determination of standards for the new
route was made after cooperative studies by
engineers of the joint highway distriet and
the engineering staff of the State Division of
Highways. Fundamentally, these standards
provide for a four-lane highway, with ade-
quate shoulder areas, a maximum gradient of
5.1 per cent, and a minimum radius of curva-
ture of 800 feet; the elimination of grade
crogsings with railroads and other main high-
ways was also determined upon. California
highway design standards for struetures were
made a wminimum requirement.

Location surveys were made by the district
and the detailed design of structures carried

Two Parallel Bores to Carry Traffic

(Continued from page 17)

TWO IMPORTANT CONNECTIONS

This latter unit provides an East Oakland
connection and also a new through route from
Berkeley to East Qakland and to Southern
Alameda County, which will eliminate the
necessity of using heavy traffic streets and
will effect a saving of about a mile between
points in East Oakland and the University
of California campus and business sections
of Berkeley.

This East Oakland-Berkeley highway
crosses the main Tunnel Highway on an over-
head strueture. The Fish Ranch Road is
also carried on an overhead structure over the
east portal of the tunnels to conncet with the
existing Tunnel Road.

The tunnel will consist of two parallel
bores, each having a 22-foot roadway and

The tunnel will consist of two parallel bores, each having a 22-foot roadway and 3-foot sidewalk. The bores will
be 15 feet apart at the portals but separated by 100 feet through the main portions with cross connections for pedestrian
use and ventilation provided by huge fans installed in concrete buildings at each portal.

on during 1932. All rights of way were
acquired by the district during that time.
Plans and specifications for the project were
completed in March, 1933, and received the
approval of the Director of Public Works.

The main part of the project is 2.82 miles
in length, consisting of a highway leaaing
from the intersection of Broadway and Keith
Avenue, in Qakland, no.theasterly up Temes-
cal canyon and through a double bore tunnel
3168 feet in length on the center line, emerg-
ing north of the Fish Ranch Road in Contra
Costa County, the highway extending to a
connection with the present Tunnel Road
about 1500 feet north of the Ifish Ranch Road ;
there is also an additional unit of 0.91 mile of
highway connecting the new road with the
Tunnel Road leading to Berkeley, and with
Landvale Road in Oakland.

a 3-foot sidewalk, The tunuels are 15 feet
apart at the portals, but are separated by
100 feet through the main portions. Three
cross-connections for pedestrian use are pro-
vided between the two bores. The tunuels
will be concrete lined throughout, and
mechanically ventilated to keep carbon
monoxide pollution within safe limits.

The fans, which are installed in reinforced
concrete buildings at each portal, have an
input capacity of 1,500,000 cubic feet of
fresh air per minute, and will exhaust a
similar amount of air, when operated at
maximum speeds. Carbon monoxide record-
ers and detectors will indicate the degree of
pollution at all times and serve as a guide to
the operation of the fans. Electric illumina-
tion and traffic control devices are provided.

(Continued on page 31)
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Ground Broken for Monte Rio Bridge
Over Russian Rwer to Cost $100,000

L | "y L |

IGIIWAY COMMISSIONER TIMO-

THY A. REARDON, officially repre-

senting Governor James Rolph, Jr,,
turned the first shovelful of earth with a
golden shovel, when ground was broken for
the $100,000 Russian River Bridge at Monte
Rio Suanday, April 20th,

Hundreds of residents of the Redwood
Empire, including State, connty and ecity
officials, and chamber of commerce leaders,
attended the ceremonies, jointly sponsored
by the Redwood Empire Association and the
Monte Rio Chamber of Commerce at Alberts
Grove.

W. C. Healy, president of the Monte Rio
Chamber of Commerce, was chairman of the
day.

Commissioner Reardon, in turning the first
earth for the new highway unit, which is
being constructed by Joint Highway Distriet
No. 19, rcad a message from Governor Rolph.
‘“The beginuing of eonstruetion npon this
magnificent steel and reinforced councrete
bridge, to cost nearly $100,000 is indeed
cause for rejoicing throughout the entire
Russian River district, as well as among
thousands of visitors who share the delights
of your recreational wonderland,” the mes-
sage read in part.

PAGEANT OF TRANSPORTATION

One of the features of the celebration was
the pageant of transportation presented by
six Monte Rio girls, pupils of the Analy
High School at Sebastopol. They were Dor-
othy Coilier, Tone Bowers, Geraldine Collier,
Margaret Hess, Nellie Guidotti a.d Margaret
Lewis. Garbed in colorful costumes the
girls showed progress in transportation
across the Russian River from the days of
the pioneers to the present time.

Supervisor Willard C. Cole, in whose dis-
trict the new project is being carried out,
was the first speaker on the program. He
gave a short talk giving in brief a history
of Joint Highway District No. 19, of which
he is a member.

Ed. Enzenauer, chairman of the board of
supervisors, welcomed the visitors and con-
gratulated members of the highway district

™ | ey gy

for their work in making possible start of the
bridge.

PRESIDENT GOLDMAN HEARD

M. Goldman, president of the Redwood
Empire Association, delivered an address
deseribing the association’s activities and
partiénlarly thanked Commissioner Reardon
for his support of the $40,000 appropriation
for the bridge from joint State highway
district funds.

Senator Herbert W. Slater spoke and
introduced Senora Luisa Vallejo Emparan,
daughter of General Mariano CGuadelupe
Vallejo. Senora Emparan sang two Spanish
songs and made a short speech of apprecia-
tion for the new highway unit, contrasting
modes of travel today with those of the days
of her father.

Other speakers were George H. Harlan of
the Golden Gate Bridge and Highway Dis-
triet; J. B. Piatt, district engineer, who
designed and is supervising construction of
the bridge ; Assemblyman Hubert B. Seudder
and Deputy Director of Public Works Mor-
gan Keaton, representing Director Harl Lee
Kelly.

DEPUTY DIRECTOR EKEATON SPEAXS

Keaton’s was one of the principal addresses
of the day. He congratulated the Russian
River area on its new highway development
and predieted a great increase in tourist
traffic as a result of the new span.

Frank P. Doyle, Supervisors James
MeSheehy and John Ratto of San Franeiseo,
and L. V. Campbell of the State Division of
Highways were introduced during the pro-
gram.

Music throughout the ceremony was fur-
nished by the Analy High School Band.

The new bridge, which will be of steel and
conerete, will be 770 feet in length, replacing
the present antiquated 871-foot bridge and
eliminating a traffic congestion at a T inter-
section,

STATE GIVES $40,000

The existing bridge was built in 1913 and
is considered obsclete now. It has been too
narrow to accommodate traffic for many years
a:d has become extremely dangerous for
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BEGINNING A BRIDGE. Cfficials in this picture of ground breaking ceremony at Monte Rio

are, left to right:
Scudder;

President W. C, Healy, Monte Ric Chamber of Commerce; Assemblyman Hubert
President M. Goldman, Redwood Empire Association; State Highway Commissioner Timothy

A. Reardon with the golden shovel; Senater Herbert Slater; Morgan Keaton, Deputy Director State

Department of Public Works, and Chairman Ed. Enzenauer, Sonoma

together with “Pageant of Transportation” girls.

pedestrians owing to the fact that it has no
sidewalks. The roadway of the new bridge
will be 20 feet between curbs with a five-foot
sidewalk on either side. It will have a
conerete decking sidewalks and railing.

The projeet is being financed and con-
structed under the Joint Highway Distriet
Act of 1931. The State of California has
appropriated $40,000 towards the project
while Sonoma County will pay $64,750 out
of its gas tax money of 1933 to 1935,
inelusive. Mendocino County will pay $250
to make up the balance. Officials of Joint
Highway Distriet No. 19 are Supervisors
T. J. Ferguson, president; W. C. Cole, C. R.
Perkins, Geo. P. Sanborn and James W,
Ramage, treasurer.

TURKS STRONG FOR PERMITS

It must take patience to travel in far-off Turkey.

The Automobile Club of Southern California notes
a report that in order to go from one town to another
a traveler must obtain a permit from the mayor and
clief of police on which is attaclied the petitioner's
photograph. Anyone going by bus must wait until
the driver has a full load., The only other alternative
is to pay for the entire bus, it is said.

County Board of Supervisors,

Safety Congress to
Draft Uniform Code

FEORETARY Roper of the Department
of Commerce has called a meeting of
the National Conferemee on State and

Highway Safety in Washington on May 23—
25. Among the recommendations to be offered
for adoption is a consolidated manual on
traffic signs, signals and markings,

In a statement Secretary Roper said:
““Before the ultimate in traffic safety is
achieved we must have national uniformity in
traffic laws and ordinances, We must have
uniform signs and signals and uniform driv-
ing practices. * * * The vurious States
and cities must work colleetively as well as
individually if this uniformity is to be
obtained.”’

Public Safety magazine, in referring to the
meeting, says: ‘It is to be hoped that the
conference will urge the adoption of a unified
policy in the placement of centralized con-
trolment of road signs, markings and signals
in the hands of the State departments.”’
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By following that plan, there will be a definite
improvement to show for the expenditure of
the money at the end of the biennium.’

276 CITIES PART.CIPATING

There are 276 incorporated municipalities
in California that are participating in the
distribution of the quarter-cent gas tax allo-
cation. Of this number, State highways pass
into or through 248 cities. There are 28
cities where there are no State highway
routes within their limits,

There are a total of 989 miles of State
highway within incorporated municipalities,
and of this amount, 129 miles were being
maintained at State expense before the act
took effect. The remainder, or 860 miles,
represent the additional mileage of State
highway within cities, as a result of recent
legislation,

At the time the civil works program was
undertaken last winter by the Federal gov-
ernment, with a view of providing employ-
ment for idle labor, the proportion of the
Federal funds allotted to a project which
could be used for the cost of administration,
rental of equipment, and purchase of mate-
rials was limited to such an extent that there
was little more than sufficient money to pay
the cost of supervision, transportation for the
men, and incidental equipment and supplies,
so that the work had to be practically hand
labor work, with no funds available to pur-
chase materials,

Quarter-Cent Funds Bring C WA Aid

(Continued from page 11)

Many of the cities were quick to grasp
the possibility of using quarter-cent, funds to
purchase materials for use with CWA labor.
By this means it was possible to undertake
many worthwhile projects requiring a con-
siderable proportion of the expenditure for
materials and equipment, which could not
have been undertaken with CWA labor alone.

This plan of combining quarter-cent funds
with CWA labor has materially increased
the effectiveness of the CWA labor and has
resulted in the accomplishment of worth
while improvements, of which all parties con-
cerned—the Federal government, the cities,
and the State—can well be proud.

It is probably too soon to draw any definite
conclusions of the result of the quarter-cent
allocation, since it only went into effect
August 21, 1933, less than a year ago. The
expenditure of the money, however, is result-
ing in a direct benefit to the motorist, who
contributes the tax. In numerous cases, State
highway routes within cities are being main-
tained to a standard heretofore impossible
due to the very limited finances of the com-
munity; chuek holes are being fiiled, bumps
are being removed ; and washboard effects are
being eliminated; streets are being paved,
resurfaced, and widened ; existing shoulders
are being oiled, and routes are being marked
so that the motorist may pass through a city
comfortably and easily.

APPIAN WAY COULD BE BUILT
TODAY FOR ONE-TENTH OF COST

“In attempting to obtain a proper and logical per-
spective on the question of hand labor versus the
machine in highway building, we might look at that
most famous of highways, the Appian Way, built by
Caesar’s armies. It is estimated thai construction of
that road today, using the same methods, would
result in a cost of $300,000 u mile. That naturally
includes the primitive method of preparing and trans-
porting the materials as well as their actuul placement.

“We can build roads as wide, adapted to the
demands of much heavier and faster traffic, and a lot
smoother, today at a cost of less than one-tenth of
that sum. This, too, in spite of the fact that labor
is by no means so inexpersive as in Caesar's time,”"—
A. H. Hinkle, Supt. of Maintenance, Indiana Highway
Comm.

INCREASE IN TOURIST TRAVEL
TO CALIFORNIA FORECASTED

All indications point fo a tremendous revival of
motor touring within and to Qalifornia this year. The
Automobile Club of Southern California touring bureau
recorded a gain of more than 537 per cent im written
inquiries received during March of this year over the
same period last year. March correspondence totaled
6331 as against 993 during Marech, 1933.

Total number of inguiries answered by the club’s
touring bureau during the first three months of this
year was 9543 as compared to 2247 over the same
period of 1933, a gain of more than 425 per cent.

Pat was one day employed by zn old lady in the
country. At dinner she placed a very small portion
of honey on his plate.

‘“Begorrah, ma’am,” said Pat, “I see you keep a
bee.”—Fireman’s Fund Record.



CALIFORNIA HIGHWAYS AND PUBLIC WOREKS 23

»TER RESOUR
Ofﬁ’c&as g}eporb

EDWARD HYATT, State Engineer

A hearing on the Central Valley Water
Project was held before the Board of Engi-
neers on Rivers and Harbors March 27, 1934,
in Washington, D. C., and the report of the
Chief of Engineers pursuant thereto was
rendered under date of April 6, 1934, and
forwarded to the Rivers and Harbors Com-
mittee. The report of General Markham,
Chief of Eagineers, in approving the project
recommended Federal participation of $12,-
000,000 for the construction of Kennett Dam
to the height proposed by the State.

This report was approved by the Rivers and
Harbors Committee on April 13, 1934, by
resolution unanimously adopted by the mem-
bers present. At the hearing which preceded
the introduction of the resolution the report
and the Central Valley Water Project were
explained and endorsed by (Feneral Markham,
Chief of Engineers, U. S. Army. Following
are (uotations from General DMarkham’s
address:

PROJECT HIGIILY PRAISED

“This is as well devised an engineering
project as has come to my attention any-
where * * * ever”

“In this majestic project of the State of
California we have no shadow of a doubt
of the Federal interest * * * perhaps
to a degree in excess of the appropriation
recommended. The $12,000,000 estimate is
conservative.”

The application for a grant and loan for the
construction of the project has been referred
by the Engineering Department of the PWA
to the Federal Power Commission for inten-
sive study of the hydroelectric power features
of the project. Application for a license has
also been filed with the Federal Power Com-
mission by the exeeutive officer of the Central
Valley Project Authority. These matters are
being followed as vigorously as possible so
that early action may be had on the project.

IRRIGATION DISTRICTS

Information from all parts of the State indicates
that mearly all districts whieh depend for irrigation
upon the direct diversion of natural flow from streams
will be short of water for the 1934 season and, with
few exceptions, storage will also be short.

Districts Becurities Commission.

Request was received from the recently organized
South ¥ork Irrigation District, Modoe County, for
consent of the Commission to the calling of an election
on a $160,000 bend issue to be used in support of an
application to PWA for funds to construct a storage
dam.

FLOOD CONTROL AND RECLAMATION

Sacramento Flood Control Project—Bank Protection.

Work under the State-Federal cooperative program
for permanent bank protection has continued under
the U. S. Engineer Office at Sacramento, in Reclama-
tion District No. 108 and Reclamation District No.
1500,

At the reguest of the Reclamation Board, work was
enmmenced on April 16th installing an irrigation pipe
through the levee of Reclamation District No. 2047
on the property of W. D. De Jarnelt, to cost $1,000.

Mokelumne River.

On March 29, 1934, work under CWA projects No.
SJ-50-X, San Joaquin County, and No. Sac-1003-X,
Sacramento County, was discontinued upon termina-
tion of the program. Valuable work was performed
under these projects and it is hoped that it may be
continued under the SERA program, particularly
in Sacramento County, to clear the by-pass between
Leclamation District No, 1002 and the MeCormack-
Williamson tract.

Flood Measurements and Gages.

During this pericd no work other than routine
maintenance of stations and gzages was performed,
with the exception of the installation of two aute-
matic recorders in Butte Slough and Butte Creek.

WATER RIGHTS

Supervision of Appropriation of Waier.
Thirty-two applications to appropriate water were
received during the month of March; 12 applications

(Continued on page 23)
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Ventura Overhead Grade Separation
Will Eliminate Dangerous Underpass

By F. M. BARNES, Associate Designing Engineer of Bridges

head structure separating the grades

of the main line of the Southern
Pacifie Company and the Coast Route of
the State highway is now well under way
and is expected to be completed this fall.
This grade separation, loeated about three
miles north of the ecity of Ventura and con-
sisting of a steel and concrete strueture
carrving the highway at an elevated grade
over the railroad tracks, is a part of a major
project for reconst_uetion and improvement
of the State highway from Ventura northerly
to Santa Barbara County.

This highway, known as State Highway
Route 2 and as U. S. Highway Route 101,
follows in general the alignment of the El
Camino Real between San Diego and San
Fraueisco, and in this particular section
parallels the beautiful coast line of Santa
Barbara and Ventura counties.

C ONSTRUCTION of the Ventura over-

INVOLVES NEW SEAWALL

The improvement of the highway was
made necessary by the unsatisfactory condi-
tion of the present road, its alignment being
poor in eertain portions and its traffie
capacity exceeded throughout, The project
as a whole extends for about 12 miles north
of the ecity of Ventura and involves partial
major realignment, widening of the Ventura
River Bridge, now completed, construetion
of the Ventura overhead, widening of pave-
ment and shoulders, and the bnilding of
approximately one and one-tenth miles of
seawall in addition to that mow existing.
The present seawall, which is to remain in
service, was constructed in 1925,

The construction of the Ventura overhead
was made imperative both by reason of the
realignment of the highway and the danger-
ous driving conditions presented by the
existing underpass, about eight-tenths of a
mile sonth of the new structure, This under-
pass has outlived its period of usefulness
because of its sharp approach curves, danger-
ously short visibility and narrow width be-
tween walls—conditions not in keeping with
standards of highway design made necessary
by present day speed of travel.

Reconstruction of the existing underpass
at approximately its present location would
have involved ive seawall construction
and detours which are avoided by the new
alignment.

The Ventura overhead structure, a separatie
contract, is to consist of 13 reinforced con-
erete girder spans for its approaches and a
specially designed steel girder span over
the track, the latter being coated with con-
erete, applied by means of a cement gun, to
eombat the salt air and to reduee mainte-
nance costs. The piers are to be of rein-
forced conerete, founded on stiff elay and
eompaeted sand, in which no piling is re-
quired.

HIGH AS THREE-STORY BUILDING

The elevation of the roadway above the
foundations at the ends of the structure,
rising to the height of a 3-story building,
where the supporting columns will be buried
in the roadway fills, required the design of
special columns and heavy eccentric footings
to prevent movement of the ends of the
bridge under the action of the mnbalanced
loads of the fill. The footings for each
column will cover an area of 114 square feet,
t];ere being a total of three columns in each
pier.

The roadway deck is to be of reinforced
concrete with railings of the same material,
which are at the same time both ornamental
and sturdy. Paving of approaches is being
done to three-lane width, with wide shoul-
ders, in consequence of which the overhead
structure is being constructed with 40-foot
roadway and with two 33-foot sidewalks to
afford the same safety and freedom from
mental hazard for drivers and pedestrians
when erossing the overhead as when travel-
ing on the balance of the roadway.

The overall length of the structure, not
including long earth fill approaches on each
end, is 570 feet, or over one-tenth of a mile.
Construction will involve the use of over
3000 cubic yards of Portland cement con-
crete, 260 tons of reinforcing steel and 63
tons of structural steel, in addition to cast

(Continued on page 28)



CALIPORNIA HIGHWAYS AND PUBLIC WOREKS 25

OBSOLETE UNDERPASS, of narrow width and poor visibility that will be eliminated by realign-
ment of the Coast Route north of Ventura.

MNew MHgmway. il
OVERHEAD GRADE SEPRRATION =

VENTURA OVERHEAD in course of construction. It will separate grades of railroad and highway.
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steel, excavation, temporary road surfacing,
gunite, etc.

DIFFICULT TRAFFIC PROBLEM

The design and econstruction were both
made more difficult by the very flat angle
at which the center lines of the railroad and
the highway intersect, as well as by the
necessity of maintaining railroad traffic over
the existing {racks and highway traffic under
the northerly end of the structure at all
times during construction. These conditions
involved the design of a special type of pier
at nearly every point of support, these piers
ranging from ones requiring heavy cap
beams cantilevering far beyond the last
column to ones with long span eap beams
and supporting columns considerably outside
the limits of the bridge roadway.

The maintenance of highway traffic under
the structure necessitates the construetion of
certain columns mp to ground line while
traffic is deflected fo ome side, then baeck-
filling and placing temporary pavement over
these column stubs while the opposite col-
umns are constructed, then returning traffic
to the original straight alignment and com-
pleting the construction of the first columns.
Heavy long span formwork is also required
over the existing roadway as no supports
are being allowed to enceroach on the present
roadway area.

COLLISION WALLS PROVIDED

Collision walls are to be consiructed be-
tween columns paralleling the tracks to
guard against damage from accidentally pro-
Jjecting loads of girders, poles and similar
objects being transported on freight cars.

It was planned to use long retaining walls
at each end of the structure in lieu of abut-
ments, the earth fill being allowed to take
its natural slope between the end eolumns.
The southerly wall wili retain the fill from
encroaching on the railroad roadbed, and
the northerly wall was to have served the
same purpose with respect to the existing
road. It was found after -construction
started that by raising the grade of the
existing roadway and by a slight shift of
alignment that this northerly retaining wall
could be omitted, which is being done at an
appreciable reduction of total cost.

The highway alignment at the erossing is

! Overhead Structure to Cost $83,975

(Continued from page 24)

on a long radius curve, which involved
superelevation of the hridge roadway.
Grades over the structure are easy and there
will be ample visibility.

‘When the structure is completed, the
present highway will be left open and will
have a full two-lane traffic width for the
use of those desiring access to the beach for
pienicking and bathing. The span over the
railroad track will be sufficiently long and
high to allow for a future second track with
full clearance for trains.

UNDERPASS ELIMINATED

The present underpass will be closed to
traffic in order that the hazard at this point
will no longer exist, the connection between
the new highway and the old road being by
means of earth fill ramps adjacent to the
structure.

Provision has been made for widening the
structure at a future date when traffic
requirements so dictate, but it is expeeted
that widening will not become necessary for
many years, at which time it can be donc
at a net saving to the State over the cost
of present econstruection to a greater width.

This projeet is financed through the
National Industrial Reeovery Act and this
secures for the State a mueh needed improve-
ment as well as considerable relief to unem-
ployment in this vieinity. No workman on
the job, with the exeeption of those in super-
visory capacities, is working more than thirty
hours a week as provided by the Federal
act.

The contract for the construction of the
overhead was awarded on January 26, 1934,
at a total bid price of $83,975, and the time
limit for econstruetion was fixed at 175
working days. It is now expected that con-
struetion will be complete on or before
September 1, 1934, the date upon which the
time limit expires. It is expected that the
adjacent section of about eight and one-half
miles of nmew highway will be opened to
traffic about January, 1935.

A little girl was explaining to her younger brother
that it was wrong to work on Sunday.

“Well, policemen work on Sundays,” said the boy.
“Don’t they go to heaven?”

“No,” she replied; “they don’t need policemen up
there."-—Boston Transcript.
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Director Delegales to
Cities Police Power
on Through Highways

(Continued from page &)

A, Yes. The improvement by the State from
State highway funds of portions of State highway
within city limits, where the natural course of a
State highway or State highway system runs or
passes into or through any municipality or con-
tiguous municipalities, is authorized by law. Fur-
thermore, the 1933 Legislature included many miles
of city streets in the secondary State highway
system.

Q. What system has been evolved to avoid
possible conflict between the State and the
cities in the administration and allocation
of the one-quarter cent gas tax in incor-
poraied cities?

A. A system is followed similar to that employed
by the Federal government in its dealings with the
State on Federal aid highway work., A city sub-
mits a project statement proposing the improve-
ment to be made. |f approved by the State Direc-
tor of Public Works, a formal project agreement is
then entered into between the State and the city
wherein the work to be done is described, the
maintenance provided for, the funds specified, and
the delegation of jurisdiction to the city prescribed.

Q. What is meant by the delegation of
jurisdiction?

A. The 1933 Legislature authcrized the Director
of Public Works to delegate to such municipality
all or any part of the powers and jurisdiction
vested by law in him or the State Department of
Public Works over and in respect to all or any
section of any such State highway within such
municipality.

Q. Why is such delegation of jurisdietion
desirable?

A. It enables the State to delegate to the cities
certain police powers to regulate traffic, parking,
encroachments, permits, et cetera, which are con-
sidered to be local in character and convenience,
over streets constituting State highway routes,

Q. Can the Director of Public Works dele-
gate to any such municipality the expendi-
ture by the municipality, directly, of its
share of the one-quarter cent gas tax?

A. Yes. When and if the Director of Public
Works is satisfied that such city is equipped to

conduct the proposed work in an efficient and eco-
nomic manner.

Q. How many cities of California partici-
pate in the distribution of the one-quarter
cent gas tax?

A. Two hundred seventy-six cities.

“Have any big men ever been born in this town ?”
“No, only babies.,”

Principles Laid Down
for Improvement of
Highway Roadsides

OADSIDE improvement does not con-
sist merely iu planting shrubs, trees
and grass, but to a considerable degree

it depends on how intelligently and carefully
the road builders preserve and make the best
use of what is already growing there, Wilbur
H. Simonson, landscape architeet of the
Bureau of Public Roads, U. S. Department
of Agriculture, said in a rccent talk before
the American Association of Liandseape Archi-
tects meeting in Washington :

““The first step in the salvaging of existing
plant growth is taken when the highway
engineer and landscape architect are brought
into agreement on the location of the highway
and the utilization of its right of way,’” Mr.
Simonson declared. ‘‘Thus, the foundation
for landseape improvement is laid before the
construction of the highway begins rather
than after the road surface is completed.

SAVING THE TREFS

““Trees and undergrowth that are to be left
undisturbed must be indicated before any
cutting or planting is undertaken,’” said Mr.
Simonson. ““For example, where the high-
way passes through trees, proper cutting and
saving will produce the effect of bringing
the woods out to the road rather than stopping
at the right of way fences, as often seems to
be the case.

““Proper grading should aim to harmonize
the cut and fill banks with the surrounding
scenery. These construetion sears in the
landscape should appear to flow into the exist-
ing contours of the ground adjacent to the
right of way with as little break in curvature
as possible.

““Side ditches, in some instances, can
meander to avoid existing trees or to follow
the curve of a hillside. Diteh banks may be
rounded so as to be scarcely noticeable. When
grading is done with such ideas in mind, the
planting and sodding of slopes is easy.”’

The above suggestions of Mr. Simonson have
long been the accepted practice of the Cali-
fornia Division of Hizhways.

A friend who had just returned from a holiday in
Cornwall tells me of a notice posted outside of a
village church. It read: Saturday night a concert
will be held, to be followed by a pastry supper. On
Sunday the viear will preach, and his subject will be
“A Restless Night.”
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hairpin turns were required, the route was
on the shady side of the hill through a heavy
snow belt, and the formations encountered
were structurally weak. It also erossed
directly over the remaining mass of gold bear-
ing gravel in Oregon Hill and could not have
been maintained when mining is resumed.

The second routing had to pass throngh the
slide on the north rim of the mine, several
million cubie yards in extent, and the eountry
offered little support for a location on either
side unless a very deep summit were made.
These obstacles were insurmountable by ordi-
nary methods of road building.

The existence of a portion of the water
system that supplied water for the mining
operations led to a study of what could be
accomplished in the way of removing the
slide and eutting through the summit of Ore-
gon Hill by the hydraulic mining method.
Study of operating costs of many hydraulie
mines of the early days led to the conclusion
that a cut four hundred feet deep, involving
the movement of some 15,000,000 cubie yards
would be economical. Such a eut would cut
two and a half miles from the distance and
permit a direet ascent from each side.

BIX MILLION-YARD OPERATION

With the available water supply, however,
an annual movement of more than 1,600,000
could not be assured. In the end the line on
the north rim of the mine was selected, and
ten years would be required to complete the
cut, A plan involving removal of about
6,000,000 cubic yards was adopted, and a
hydraulicking venture was started on a scale
not heretofore used on highway work.

Fortunately for these plans, the La Grange
Placer Mines, Ltd., owners of all of the Ore-
gon Hill and Guleh area and the water system
and mining equipment, were willing to lease
at a nominal rental, and to graunt rights to
deposit spoil on their lands on either side of
Oregon Hill.

The Sweepstakes water system. consisting
of 12 miles of flume, ditech and 30-inch
hydraulie pipe, eollects and conduets water
from the East and West Weaver Creek drain-
age areas. The run-off varies from a few
second-feet in the summer to about 75 at the
peak, but the capaecity of the diteh and flume
is about 55 second-feet.

Hydra-ulicking 6,000,000 Cubic Yards

(Continued from page 1)

RESERVOIR CONSTRUCTED

Normally, from December to May in seasons
of average precipitation and deep snow pack
on the peaks, periods of several weeks will
yield 50 seeond-feet and an average of 30 or
better may be expected for a five months’
period. This, however, is insufficient to oper-
ate an 8-inch giant whieh, with a head of 550
feat, uses water at the rate of 60 cubie feet
per second. To regulate the flow, a reserveir
of about 600,000 cubic feet capacity was con-
strueted. From this a main pipe line of 30
and 26 inches diameter was laid down a ridge
to & point where 18-ineh branches take off to
the giants

Two huge hydraulic giants that have served
their time loosening and washing gold-bear-
ing gravel to the sluices have been set up, one
with an 8-ihch nozzle and the other with a 7-
inch nozzle, and have been playing intermit-
tently at the base and over the surface of the
slide since February 28.

1t has been said that water, like fire, out of
control, is one of mankind’s deadliest enemies,
but under control is one of man’s most useful
servants. Certainly water controlled and
directed through one of these hydraulie giants
accomplishes phenomenal results, whether in
moving gold-bearing gravel to the sluices or
opening a way through a hill for a modern
]lig!,-way.

TWO TONS PER SECOND

The 8-inch giant shown in the illustration
is discharging 2400 miner's inches, or 60
cubic feet, of water per second. Approxi-
mately two tons of water leave the nozzle
each second at a velocity of about 200 feet
per second. In other words, every second
of operation two tons of water strike the
bank with a terrific impact and carry away
large volumes of material. Much material
has been cut and removed by this stream
that would have had to be blasted to be
removed by any earth-moving equipment.

Owing to the particularly abnormal season,
with praectieally no snow pack on the moun-
tain peaks, the supply of water is disappoint-
ing. The first 31 days of operation, with an
average daily run of six and one-half hours,
resulted in the removal of 162,000 eubic yards.
This is at the rate of 800 cubie yards an hour
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Oregon Mountain Job
May Require Four
Years to Complete

(Continued from preceding page)

or 5200 cubic yards per day. The material
moved is equal to 10.7 per cent of the volume
of water used.

In the language of hydraulic mining, the
performance of water is called ‘‘duty’” and
is the number of cubi¢ yards moved by one
miner’s inch in twenty-four hours. The duty
of the water for the first month’s operation
is 8.5. The duty in the La Grange mine in
its days of operation at times was as high as
7.5 which was considered execeptional.

LOW UNIT COSTS

The unit cost for the first month’s opera-
tion is 4.6 cents per cubie yard. This cost
includes about 40 per cent of nonrecurring
expense which will eventually be distributed
over a much larger volume of material. This
brief period of operation indicates that unit
costs for the job will be well under 3.5 cents
per cubie yard.

During the first month the giant operated
26.4 per cent of the time. In a normal year
a giant should be able to operate at least
75 per cent of the working season. With the
loss of two operating months this year, it is
anticipated that well over 1,000,000 cubic
yards will be moved in 1935.

It is probable that operations will continue
for four years since the connections on either
end can not be financed nor constructed
before the expiration of that period.

Some minor hydraulic work has been done
on highways in Washington and Florida, and
to a limited extent in removing slides and
sand cuts in California. Water for all of
these operations was pumped, and the dis-
charge nozzle was not over 4 inches,

RECORD-BREAKING OPERATION

This is believed to be the largest hydraulic
operation yet undertaken on highway work.
Unusual problems call for unique solutions,
‘When mountains get in the way of highways,
they must be moved, and, taking the first
month’s operation as an index, some of the
work of the Cretaceous age is about to be
undone in the twinkling of an eye, as geolo-
gists reckon time, and trafic will flow
through Oregon Hill on or near the bed
made by a stream millions of years ago.

Inspections Started

tn 48 Counlies on
219 Water Projects

(Continued from page 23)

were denied and 12 were approved. During the month
8 permits were revoked and 17 were passed to license.

During the current field season, which started on
April 2d, inspections will be made of 219 projects for
the purpose of determining the amount of water bene-
ficially used with a view to the issuance of licenses
confirming rights under permits. Projects to be
inspected are distributed throughout 48 counties of
the State.

SACRAMENTO-SAN JOAQUIN WATER
SUPERVISOR

Snow survey data as of April I1st show that the
snow pack in the higher elevations was practically the
same as that in 1931 on April Ist. At the lower
elevations, however, there was much lesg snow than
in 1931, The total seasonal precipitation to April 1st
in the major Sacramento and San Joaquin drainages
is somewhat better than in 1931. Whether the sum-
mer stream flow will be as low as that of 1931 or
somewhat better will now be dependent to a great
extent upon whether subsequent spring precipitation
is below normal or normal., The present outlook for
salinity in the Delta is for an encroachment very
similar to that of 1924.

From a flow of about 18,000 second-feet during the
latter part of March, the flow of Sacramento River
at Sacramento increased to 36,000 second-feet for a
short peak on April 2d. Subsequently the flow has
diminished steadily to a flow on April 16th of 15,000
second-feet. The corresponding flow in the middle of
April, 1931, was about T000 second-feet,

Salinity sampling is being maintained at three
points ounly and the results for tests of samples taken
at these points on April 10, 1934, are shown in the
following tabulation showing also a comparison with
the correspondiog salinity in 1933 and 1931,

Salinity—April 10th
Salinity in parts of chlorine per 100,000 parts of water
1934 1933 1931

Bullshead ——...——____ 320 170 500

Collingville __  __.____ 3 1 20

Antiowh e 4 4 9
DAMS

Routine maintenance inspections have been made in
many of the foothill and low mountain distriets and in
the bay area during this period and considerable
progress has been made in Lassen County in covering
the dams in that territory.

In southern California work continues on the con-
struetion of the San Gabriel No. 1 dam and Kl
Capitan dam. Orders authorizing the use of Bouqguet
Cunyon and Pine Canyon dams pending issuance of
certificales of approval have heen issued and first
water wag turned into the Bouquet Canyon reservoir.
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Highway Bids and Awards

FOR APRIL

ALPINE COUNTY-—DBetween Centerville Bridge and
Markileeville, about 6.0 miles to be graded and sur-
faced with bituminous treated crushed gravel or stone
(road mix method) and a bridge to be constructed
across Hast Carson River, one 40-foot steel stringer
span and gix 19-foot timber spans on concrete and
timber bents. District X, Houte 23, Section C, Morri-
son, Knudsen Co, Los Angeles, $209,787; Peninsula
Paving Co., San I'rancisco, $200,268; Isbell Construe-
tion Co., Carson City, Nevada, $238,678; Unitea Con-
crete Pipe Corporation, Los Angeles, §238,876. Con-
tract awarded to Fredrickson & Watson Const. Co. and
Fredrickson Rros, Oakland, §200,012.

HUMBOLDT COUNTY—Between Campbell Creek
and Klamath River, treating with fuel oll. District I,
Roule 84, Sections A, B. Ransome Co.,, BEmeryville,
$7,583; C. F. Fredricksen & Sons, Lower Lake, $7,138.
Contract awarded to Albert Helwlg, Sebastopol, §5,161.

HUMBOLDT AND DEL NORTE COUNTIBS —Con-
strueting truck sheds at Orick, Klamath and Crescent
Clty Maintenance Yards, Distriet 1, Ronta 1, Sec-
tions Hum-1-J, D, N.-1-A, Alb Slemer, San
Anselmo, $12,979; Fred J. Mauer & Sons, Inc., Wureka,
11,067 ; Pacific Truck Service, Inc., San Jose, §11,360,
8?(?15?60'; pwarded to Theo. .fuhanns, HSan Francisco,

,800.

KERN COUNTY—DMaintenance station buildings a
Homestead, Distriet IX, Route 23, Section B, N, K\
Barber, Loa Angeles, $4,ésﬁ; C. I. Sumner, Lone Plne,

g:,ﬂﬁl. Contract awarded to D. A, Loomis, Glendale,

KINGE COUNTY-—Between Hanford and easterly
boundary about 7.6 miles to be graded and paved with
agphaltic concrete. District VI, Route 10, Section AL
Hasich Brothers, Torrance, $171,1934 Union Paving Co.,
San Franclsco, §169,228; A. J. Raisch Co., San Jose,
$181,193, Contracel sawarded to Scuthern Califorais
Roads Company, Los Angeles, §167,962

LOS ANGELES COUNTY—Between West Channel
Road and California Avenue, about 1 mile to be
paved with asphalt concrete and Portland cement
concreta.  District VII, Route &0, Section B, 8. Mea.
Cirifiith Co., Los Angeles, $81,370; Sander Pearson,
Santa Moniea, $82,234: United Conecrete Pipe Corp.,
Los Angeles, iSE.HS: Dimmitt & Taylor, Los Angeles,
$84,418; P. J. Akmadzich, Los Angeles, §111,740,
%"?Elté?.nnt awarded to Oswald Bros, Los Angeles,

920,

MONTEREY COUNTY—A timber bridge across Hot
Springs Creek, 48 miles south of Monterey, ons 76-
foot truss span, one 67-foot truss span and fifteen 18-
foot stringer spansg on_concrete estals. District V,
Route 56, Section D. B. A. Howkins & Co., San Fran-
ciscn, $41,358: Alfred H. Vogt Co., Inc, San Fran-
cigen, $41,875: Parish Bros, Hollywood, $46,605;
E., T. Lesure, Oakland, $42 854 ; Rocea & Colattl, San
Rafael, $43,648. Contract awarded to M. B. McGowan,
Ine., San Francisco, $36,620,

MONTEEREY COUNTY—Thnber bridge across Dolan
Creek 60 miles south of Monterey, conslsting of one
180-foot arch span, nine 19%-foot stringer spans and
four #§-foot girder spans. District V, Route 56, Sec-
tion D, Alfred H. Vogt Co., Inc., San Francisco, $76,-
872; M. B. McGowan, Inc,, San Franclsco, $88,466:
Bodenhamer Const. Co., Oakland, $76,452. Contract
awarded to Rocca & Calettl, San Rafael, 367,881,

NAPA COUNTY —Betweon Napa and easterly bound-
ary about 28,5 miles to be treated with fuel oil. Dis-
trict IV, Itoute 6, Sections A, B, C. QGranite Con-
struction Co.,, Watsonville, $§7,918; Ransome Co.,
Emeryville, §7,770; B. A, Forde, San Anselino, $6,600;
L. A. Brisco, Arroyo Grande, §6,808 ; Peninsula Paving
Co,, San Francisco, §6,476; Lee J. Immel, Berkeley,
$6,327. Contract awarded to Basalt Rock Co., Ine,
Napa, $5476.

PLACER AND EL DORADO COUNTIES-—Treating
with road oil and fuel oll betwean Lincoln and New-
castle, Placerville and Cool, Kyburz and Fred's Place,
2 miles east of Fred's Place and Strawberry. istrict
IIT, Routes 91, 82, 11, Sections A, A and B, and H.
Contract awarded to C. F. Fredrickson & Sons, Lower
Lake, $8,600.

SAN DIEGO COUNTY—Furnishing and applying

heavy fuel oil, Descansc to Moreltls, 28.2 miles,
District XI, Route 78, Sectlons A, B, C. Pacllic Tank
Lines, Inc., Los Angeles, §9,306; R. E. Hazard Con-
tracting Co., SBan Diego, §7,286; L. C. Pulley, C. W,
Wood, Long Beach, §7,444; Gilmore 011 Co., Los
Angeles, §6,385; Square Oil Co,, Los Angeles, $6,296 ;
Paulson & March, Inc., Los Angeles, §6,454, Morgan
Bros., Huntington Park, $6,811. Contract awarded to
Lamb's Transfer Co., Long Beach, $6,217,

SAN FRANCISCO COUNTY—Between Waterloo
Street and Ielals Creek Channel, about (.3 mile in
length to be paved with asphaltic concrate, District
IV, Route 68, Section 8 F. The Fay Improvement
Company, San Francisco, 380,953 ; Pacific States Con-
struclion Co., S8an Francisco, $32,615 ; Chas. L. Harney,
San Francisco, §32,265; Pacific Pavements Co, Ltd,,
San Franeisco, $40,636; A. J. Ralsch, San Franciseo,
$32,984. Contract awarded to Eaton & Smith, San
Franciseo, $30,5655.

SAN FRANCISCO COUNTY—Sloat Boulevard
between Great Highway and Nineteenth Avenue about
1.6 miles in length, to be widened and paved with
FPortland cement concrete and asphaltic cencrete,
District IV, Route 66, Section 8. F. N. M. Ball and
Jones & ng, Berkeley, $109,088; A J. Raisch, Ban
Francisco, §106,534; mMhe Fay Improvement Company,
San Francisco, §105500: Peninsula Paving Company,
San Francisco, $115,642; Chas. L. Harney, San Fran-
clsco, $118,750, Contract awarded to Eaton & Smith,
San Francisco, $104,602.

SAN FRANCISCO COUNTY—Between Bayshore
Boulevard and Mission Street Viaduoet, about 1.2 miles
in length to be paved with asphaltic econerete. Dis-
triet 1V, Route 2, Section 8. F. Jones & King, Hay-
ward, $62,341; Esaton & Smith, San Francisco, $60,516 ;
Charles L. Harney, San Francisco, $61,844: Pacific
Pavements Co,, Ltd., $74,062; A. J. Raisch, San Fran-
cisco, §65,873; Pacific States Construction Co., San
Francisco, §56,028. Contract awarded to The Fay
Improvement Co., San Francisco, 356,325,

SAN FRANCISCO COUNTY—Bryant Street betwean
5th Street and 10th Street, abont 0.7 mile in length to
be widened and paved with Portland cement concrete
and asphaltic conerete. Distriet IV, Route 68, Section
8. F. The Fay Improvement Company, San Francisen,
$74.804; Chas. T. Harney, San Franciseo, $B7,59%:
MacDonald & Kahn Co., Ltd.,, San Francisco, §78,697:
Eaton & Smith, San Franciseo, $80,422 Contract
awarded to A. J. Raisch, San Francisco, $69,481.

BAN FRANCISCO COUNTY—Between Van Ness
Avenue and Division Street, about 0.9 mile in length
to be ved with asphailtic concrste. District IV,
Route 2, Section S. F. A, J. Raisch, San Francisco,
$67,719; Charles L. Harney, San Francisco, 578,218 ;
MacDonald & Kahn Co., Lid.,, San Francisco, §76,392;
Eaton and Smith, San Francisco, $69,631. Contraet
awarded to A. J. Raisch, San Francizeo, 367,719

BAN LUIS OBISI'O COUNTY—In the city of Arroyo
Grande, about 1036 lineal feet of Poriland cement
concrete curbs and gutters to be constructed. Dis-
trict V, Route 2, Sectioun Ar. Gd. Theo, M. Maino,
San Luls Oblspo, $1,417; Walter B. Roselip, San Luils
Obispo, $1,762. Contract awarded to John Fesler,
Santa Maria, $1,2156.

SHASTA COUNTY—Between Redding and Viola,
24.0 miles to be treated with fuel oil. Distriet IT,
Route 20, Sections C, D, E. C. F. Fredricksen & Sons,
Lower Lake, $156,715; Tiffany Construction Co., SBan
Jose, $13,313; A. Teichert & Son, Ine, Sacramento,
$16,016. Contract awarded to Tieslau Bros, Inc..
Berkeley, $12,462.

SISKIYOU COUNTY—Between the southerly bound-
ary of Yreka and 13 miles north, about 2.4 miles to
be ded and surfaced with crusher run hase and
asphaltic conecrate. District TT, Route 3, Section O,
Yra, Hanrahan Company, San Francisco, $142,060:;
The United Contracting Co., Portland, $146,699. Con-
tract awarded to Chas. L. Harney, San Francisco,
$126,326.

SONOMA COUNTY—Furnish and apply light fuel
oll to exlsting roadbed between Duncan Mills and Men-
doeino County line about 41.9 miles. Distriet IV,
Route 56-104, Sections C, D, B, A. Tieslau Brothers,

(Continued on page 32)
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A feature of the construction will be the
light transition structures at each portal.
Experience at other highway tunnels has
shown that the eye does not adjust itself to
the difference between the intensity of sun-
light and the maximum practical artificial
illumination in a tunmnel with sufficient rapid-
ity to insure good vision when vehicles are
traveling at high speeds.

There has therefore been provided a tran-
sition section about 200 feet in length, which
consists of an overhead louvre device sup-
ported upon the portal approach walls. These
overhead louvres prevent direct rays of sun-
light from falling upon the roadway area and
thus provide a lighting of intermediate inten-
sity as compared with the direet sunlight out-
side and the artificial illumination inside the
tunnel.

The project involves the use of approxi-
mately 120,000 barrels of cement, 2500 tons
of reinforcing steel, 1000 tons of structural
steel shapes, the construction of about 700,-
000 square feet of 8-inch oiled macadam
pavement, and the handling of over
1,000,000 cubic yards of material in grading
and excavation. It is estimated that an
average of approximately 900 men will be
employed on the project over a period of
from 18 months to two years.

STATE A LARGE CONTRIBUTOR

The estimated cost of construction is
$3,7562,000, A Federal PWA grant has been
obtained by the joint highway distriet in the
amount of $1,095,000. The balance of funds
will be obtained through the sale of the dis-
trict’s bonds and the contributions of the
State to the joint highway district.

The State has allocated $300,000 from its
Joint Highway District Fund and a further
contribution of $400,000 over a period of
vears is to be made by the State towards the
project bringing the State aid to a total of
$700,000.

Work is expected to start within a month,
and to be completed in from 18 months to two
vears. The completed project will provide
a new, modern highway route into Contra
Costa County from Oakland and the Kast.
Bay cities. A distance saving of approxi-
mately two miles will be effected from the

| Stale Contributes $700.,000 to Tunnel

(Continued from page 19)

LIGHT TRANSITION structures at each portal
will aid drivers’ vision.

point where the new road diverges from
Broadway, in Oakland, to where it joins the
existing Tunnel Road in Contra Costa County.

Curvature on the new highway will be less
than 600 degrees as compared with about
5000 degrees on the present Tunnel Road;
the minimum radius of eurvature is 800 feet,
as against many curves with about 50-foot
radius on the old road. Grades are 5.1 per
cent maximum on the main highway approach
and 4 per cent through the tunnels.

The present tunnel on the old road has
only 17 feet clearance between side walls
and the highway approaches are on approxi-
mately a 6 per cent grade, and have from
20 to 25 feet of paved width with practi-
cally no shoulder areas. The new highway
will have 40 feet of paved surface and mini-
mum shoulder width of 10 feet on each side.

AVOIDS LOCAL FOG
The Fish Ranch Road, used as an alternate
route, has grades up to 16 per cent, is narrow,
crooked, and crosses at a summit about 500
feet higher than the new road; it is also sub-
ject to a great deal of local fog at the upper

elevations.

The new route will connect directly with
the business center of Oakland and the dis-

(Continued on page 32)
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Oregon Orator Lauds
Californians’ Spirit
of Loyalty to Stale

(Continuad from page €)

of the slogan, ““Once a Californian, always a
Californian.”

G. T. McCov, Assistant State Highway
Engineer, was introduced as the man behind
the guns, in the State highway building preo-
gram. He said that the district of northern
California was the most wonderful in whieh
he had ever worked and deelared the pur-
pose of the department to make the road all
the way to Redding as fine a highway as the
completed section of the ent-off.

MAXNY OFFICIALE PRFESENT

E. B. Hall, president of the Shasta-Cascade
Wonderland Association, Klamath Falls,
Oregon, congratulated Shasta County and the
State on the finishing of the important link
in the great projected highway that is of
interest to Oregon people,

Other officials present were: F. W. Haselwood,
District Engineer, California Division of High-
ways; Goorge Cunning, director of the Klamath
County Chamber of Commerce, Klamath Falls,
Oregon; A. H. Banwell, manager of the Medford
Chamber of Commeree, Medford, Oregon; A. H.
Gronwoldt, vice president of the Shasta-Cascade
Wonderland Association, Redding; State Senator
Harold L. Powers of Eagleville, California; William
Boucher, California State Chamber of Commerce,
Sacramento; William G. B. Chase, Klamath County
Commissioner, Klamath Falls, Oregon; John W.
Howe, Secretary, California Highway Commission,
Sacramento; Frank Durkee, legal department,
California Highway Commlission, Sacramento; B.
K. Snyder, director of Shasta-Cascade Wonderland
Association, Lakeview, Oregon; Clinton J. Fulcher,
director of the Shasta-Cascade Wonderland
Association, Lookout, California; George Grizzle,
judge of Klamath County Court, Klamath Falls,
Oregon; W. A. Gates, director of the Shasta-Cas-
cade Wonderland Association, Medford, Oregon.

The evening before the celebration, Director
Tarl Lee Kelly was the honor guest at a birth-
day banquet at the Golden Eagle Hotel in
Redding tendered him by his home town
friends and attended by guests from other
parts of the State and the Oregon official
visitors,

Jones picked up the pewspaper and was astonished
to see an artide stating that he had been killed in
an aceident. He immediately rang up a friend.

“Bill,"” he asked, “have you seen the article about
my death, in the morning paper?”

“Yes,” replied Bill, “where are you talking from?”
—Ezrcavaling Engineer.

Broadway Tunnel
to Provide Important
Highway Connections

(Continued from page 31)

tanca of travel through built-up areas to the
business eenfer will be about one-third that of
any other main highway into Oakland. Con-
nections with the San Franeiseo-Oakland Bay
Bridge are made by either the Berkeley eon-
nection and Ashby Avenue or by Broadway,
in QOakland. to the intermediate approach in
the vieinity of Thirty-eighth Street.

Adeguate and advantageous connecting
roadways from the main routing, one to Berke-
ley and one to East Oakland, constitute impor-
tant features of the project and extend to a
wide area proportionate benefits ascribed to
the direet routing. The connection with the
Fish Ranch Road at the east portal likewise
adds considerable value for local traffic and
loop routing.

The work is to be performed by Joint High-
way Distriet No. 13 of the State of California.
Thos. E. Caldeeott, a supervisor of Alameda
County, is president of the board of directors;
Harry M. Stow, a supervisor of Contra Costa
County, is secretary of the board, and Henry
L. Hinman of Oakland is the third member of
the board and treasurer of the district. Archi-
bald B. Tinning of Martinez is attorney, and
Wallace B. Boggs of Oakland is the distriet
engincer.

HIGHWAY BIDS AND AWARDS
FOR APRIL

(Continued from page 30)

Ine., Berkeley, 38,520; IRansome Co,, Emeryville, $0,-
0405 Chas, Kuppinger, Lakeport, §8,960: Deninsula
Paving Co., Sun Frauclsco, A0 H’alwlg Construc-
tion Co., Sebastopol, §9,440; A, F‘m'do‘é San Ansslmo,
$8,800. Contract awarded to L. A, Briscu, Arroyo
Grande, $7,800,

TEHAMA COUNTY—Treating with fuel oil between
Route 3 and Wells Creek. Distriet If, Route 29, Sec-
tlon D, B. C. F. Fredricksen & Sons, l.ower Lake,
§8,6856; Tiftany Construction Co., San Jose, $8,855;
Hemstreet & Bell, Marysville, $9,071. Contract
awnrded to E. A. Forde, San Anselmo, $8,470.

YOLO, SUTTER, COLUSA, GLENN
COUNTLES—Treating with fuel ocll. Distriet IIT,
Routes 89, 87, 88, and 21, Section B. A, Teichert &
Son, Sacramento, 310.984: C. F. Fredricksen & Sons,
Lower Lake, $10,938, Contract awardsd to M. F.
Hilllard, Sacramento, $10,002,

The strong man, gleaming knife in hand, gazed at
the smooth, white body in the water. “I can not do
't!” he groamed. “It is not man's work” Tears
streamed from his eyes. The woman, with a look of
utter secorn, seized the knife—and finished peeling the
onion ' —Ezrhaust,
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JAMES ROLPH, JR._____
EARL LEE KELLY .

MORGAN KEATON_____ .

DIVISION OF HIGHWAYS

CALIFORNIA HIGHWAY COMMISSION
HARRY A. HOPKINS, Chairman, Taft
TIMOTHY A. REARDON, San Francisco
PHILIP A, STANTON, Anaheim
FRANK A, TETLEY, Riverside
DR, W. W. BARHAM, Yreka
C. H. PURCELL, State Highway Engineer, Sacramento
JOHN W. HOWE, Secretary

HEADQUARTERS STAFF, SACRAMENTO
G. T. McCOY, Assistant State Highway Engineer
J. G. STANDLEY, Principal Assistant Engineer
R. H. WILSON, Office Engineer
T, E. STANTON, Materials and Research Hngineser
FRED J, GRUMM, Engineer of Surveys and Plans
C. 8. POPE, Construction Engineer
T. M, DENNIS, Maintenance Engineer
F, W. PANHORST (Acting), Bridge Engineer

L. V. CAMPBELL, Engineer of City and Cooperative
Projects

R. H. STALNAKER, Equipment Engineer
IE. R. HIGGINS, Comptroller

DISTRICT ENGINEERS
J. W, VICKREY, District I, Eureka
. W, HASELWOOD, District II, Redding
CHARLES H. WHITMORE, Distriet 111, Marysville
J. H, SKIEGGS, District IV, San Francisco
L. H. GIBSON, District 'V, S8an Tmis Obispo
R. M, GILLIS, District VI, Fresuo
8. V. CORTELYOT, District VII, Los Angeles
B, Q. SULLIVAN, District VIII, San Bernardino
S. W. LOWDEN (Acting), District IX, Bishop
R. I. PIERCE, Disirict X, Stockton
E. E. WALLACH, District XI, S8an Diego
General Headquarters, Public Works Building,
Eleventh and P Streets, Sacramento, California

DIVISION OF WATER RESOURCES

EDWARD HYATT, State Engineer, Chief of Division
J. J. HALEY, Jr,, Administrative Assistant
HAROLD CONKLING, Deputy in Charge Water Rights

—____.Governor

~_____Director

_____________________ Deputy Director

A. D, BEDMONSTON, Deputy in Charge Water
Resources Investigation

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

GEORGE W, HAWLEY, Deputy in Charge Dams
SPENCHEHR BURROUGHS, Attorney

EVERETT N. BRYAN, Hydraulic luagineer, Water
Rights

A. N. BURCH, Irrigation Investigations

H. M, STAFFOxD, Sacramento-San Joaguin ‘Water
Supervisor

GORDAN ZANDER, Adjudication, Water Distribution

DIVISION OF ARCHITECTURE

GEO. B. McDOUGAILL, State Architect, Chief of
Division

P. T. POAGE, Assistant Chlef
W. K, DANIELS, Administrative Assigtant

HEADQUARTERS

DEHAVEN, Supervising Architectural Drafls-
man

C. H, KROMER, Principal Structural Engineer

CARILETON PIERSON, Supervising Specification
Writer

J. W, DUTTON, Principal Engineer, General Con-
struction

W. H. ROCKINGHANM, Principal Mechanical and
Blecirical Engineer

H W,

DIVISION OF CONTRACTS AND
RIGHTS OF WAY

C. C. CARLETON, Chief
HUGH K., McKEVITT, Attorney, San Francisco
FRANK B. DURKER, General Right of Way Agent
C. R. MONTGOMERY, General Right of Way Agent

DIVISION OF PORTS

Port of Eureka-—William Clark, Sr., Surveyor
Port of San Jose—Not appointed

CALIFORNIA STATE PRINTING OFFICE
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HARRY HAMMOND, STATE PRINYER
SACRAMENTO, 1834
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