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Holiday Greetings To All!

By B. B. Meex, Directar of Department of Public Works, State of California.

The holiday number of CarirorNtA HicEwWays axp Pusric Works fur-
nishes proper occasion to extend greetings to those who have been engaged
in building and maintaining the highwayvs of California during the past

year,

s

1 particularly appreciate the loyalty and devotion to the work that the year
has evidenced. [t has been a year of strenuous endeavor, and had it not been
for the splendid and unselfish cooperation.of those associated together in it,
the very substantial program of highway construction now under way could
never Liave heen launched.

e~

One of the most pleasing features of my connection with the work has been
the opportunity that it has given me to become acquainted with the splendid
hody of men and women upon whom its chief burden rests.

o

I feel that a great service has heen done for (‘alifornia in the past vear.
The coming vear offers opportunity for even greater service,

=

May the Christmas season bring to all of you the happiness that lies in the
consciousness of a work well done.

sy

And may the New Year bring to all of us an inereasing sense of the worth-
whileness of our work and the importance of our task. May we prove by the
merit of our acomplishment the truth of the adage “* There is honor in public

X LR
service."’

Hogeirg the road vE: Every auto in its right place.



(rwe Thanks for Our State Highways;
A Message to all of California

By J. P. BAUMGARTNER, Mewber California Highway Commission,

HE CITIES, the improvement distriets,
the counties and the State of California
cooperatively are constructing the

finest system of highways in the world. That
is, of course, taking into consideration all the
elements of a fine system of highways, such
as proportionate mileage, comprehensiveness
in proportion to population and assessed
valunation, variety of elimate and seenery, and
commerecial, industrial and
recreational serviee T en-
dered.

And one wonders how
many Californians, on
Thanksgiving Day, gave due
thanks, whether in word or
thought, for our good roads
and all their eonnotations.
Not that we should magnify,
in our thanksgiving, the
material things of life, but
that we should realize how
and to what extent the mate-
rial is the expression of the
spirifual, and in turn feeds
and fosters the spiritaal,
and carrics it on to greater
heights.

Incultural standards,
California has few peers
and no superiors among the
congregation of ecommon-
wealths which make up this
great country of ours; and
it is at least no exaggera-
tion to say that our magnifi-
cent and extensive system
of highways is one of the
prime factors of our aes-

the seashore, through the valleys and over
the mountain tops, enjoying an almost infinite
variety of scenery and a wide range of cli-
matic conditions, all in a few hours’ time, at
any season of the year. And beauty and
majesty and power, in the hand-writing of
God himself, are scattered lavishly all along
the way. Your tired mind is rested, your taut
nerves relaxed, your body exhilarated, your
spirit exalted but reverent.
Considered merely in a
material sense, Californians
huve reason to be thankful
for their highways; for it
is doubtful if our state has
any greater source of mate-
rial wealth. This statement,
of course, is empirical, for
there is no way in which
exact computation can be
made of the actual, much
less the potential wealth
produced, or induced, by
our highways. But, how-
ever, empirical it may be,
the statement that our high-
ways, in the last analysis,
are, perhaps, our grcatest
source of material wealth,
will bear the most erueial
statistical test to which it
can intelligently and fairly
be subjected. The good
roads factor, in computing
the present and potential
wealth of California, is so
big and all pervading, and
mathematically progressive
in such ever increasing ratio,
as to be almost limitless, It

thetic exaltation—in large
measure, both ecause and
effect of an exceptionally
high standard of citizenship.

Can you think of any of the imponderable
blessings or virtues or felicities to which good
roadé do not contribute largely—such as
health, pleasure, beauty, edueation, sympathy,
understanding—-yes, and religion ?

Over our thousands of miles of broad,
smooth-surfaced highways you ean almost
literally float, at a high rate of speed, along

J. P. BAUMGARTNER.

staggers the imagination. -

To have as our inheritance
““Just California, stretching down the middle
of the world,”” is enough to prolong our
Thanksgiving Day throughout the whole year
and all the years; but to have its beauty and
beatitude spread before us as at a banquet
table, by our fine system of highways, is
enough to lift -up our hearts in continuous
songs of thanksgiving and praise to Him
““from whom all blessings flow.”’




2 CALIFORNIA HIGHWAYS AND PUBLIC WORKS

The State Highway Construction Program

How the Bienwial Program is Built U p, and How the Projects Included In
It Are Determined

By C. H. PurceLL, State Highway Engineer.

HIGHWAY construction program
A involving the expenditure of over

$50,000,000 in the two-year period from
July, 1929, to July, 1931, will be submitted to
the legislature when it meets in January.

There are few subjects in which the public
is more vitally interested than in its highway
program. Accordingly it will be of interest to
know just how a highway construction pro-
gram is built up, how the projects that go into
it are determined, who participate in the
deliberations that precede the final formation
of the program, and where
final approval vests.

Let it be said in the begin-
ning that the formation of a
state highway program is a
long and involved process.
This is true by reason of the
faet that California is a large
state with highways radiating
all over it, and the importance
to California of the orderly
and intelligent development
of its highway system
requires thorough accumula-
tion of engineering facts and
a careful analysis of them.
The basis of any proper pro-
gram must be a knowledge of
faets, determined by the most
careful study. This study
must be of twofeld character.

First, it must show the im-
portance of projects with
reference to local needs.

Second, it must also show their importance
with reference to state necessities and the ulti-
mate development of the state road system.

The importance that the Division of High-
ways attaches to the importance of a complete
and ecareful study of the highway situation,
both in its local and state aspects may be seen
in the fact that although the program for the
biennium of 1929-1931 has just been com-
pleted, instructions are already out to distriet
engineers to begin their study of projects to
be reeommended for approval in the program
of the 1931-1933 biennium.

C. H. PURCELL.

There are certain legal requirements that
are fundamental in the preparation of a state
highway program. The Breed bill determines
on a percentage basis the allocation of money
between the northern and southern groups
of counties and between primary and sccond-
ary roads. The program must meet the per-
centage requirements of that enactment.

Of necessity the amount of moncy available
for construction is also a determining factor.
This requires a careful estimate of probable
collections under the two gasoline tax laws
and other revenue bills.

With these exceptions,
problems eonnected with the
formulation of a highway eon-
struetion program are largely
of an engineering nature.
And it is with the engineers
that the work begins.

Incidentally it should be
noted that the work not only
begins with the engineers, but
it begins with the distriet
engineers, the men in charge
of the geographieal distriets
into which the state is divided.
‘We begin on the ground and
work up.

Each district engineer upon
the completion of the stady of
liiy own distriet submits a list
of projects with estimates of
euch, based at least on pre-
liminary surveys, which he
recommends for inclusion in the construction
program for the coming biennium.

The recommendation of the district engi-
neers must also indicate whether the project
is best adapted for summer or winter con-
struetion, and if approved, the approximate
dale when it will be ready for advertisement.
The right of way situation as it affects the
individual projeets must also be analyzed.
This analysis must indicate any possibility
of construction being hampered by right of
way delays. New construction and recon-
struetion projeets must be listed separately.

The recommendation of the distriet engi-
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neers must then run the gauntlet of the head-
quarters staff, the State Highway Engineer
and the Direetor of the Department of Public
Works. The latter bring to the problem
knowledge not only of local needs but a
broader view of state necessities than it is
possible for district engineers to have. They
have also before them information gleaned
from road associations and local bodies and
from conferences held with representatives of
loealities all over the state.

The work of whipping the recommendations
of the district inte a highway construction
program now begins.

The projects recommended by district engi-
neers must be pared to meet available funds
with a proper reserve for safety.

The yardstick of the Breed bill must be
applied.

The list of projeets recommended by the
district engineers are given careful study by
the State Highway Engineer and his head-
quarters staff, and the list of projects revised
to meet the funds available and the plan of
ultimate development of the state road system,
due consideration being given to the coordi-
nation of the construetion and reconstruetion
programs with the maintenance of the state
highways.

The district engineers are then iuvited to
sit in conference on a review of the modified
list of projects and further revisions are made
until practical agreement is reached.

Each project, before being given a place in
the program, must justify itsclf against other
projects proposed as alternates and substi-
tutes. There are adjustments and readjust-
ments, changes and amendments, before the
program is approved by the State Highway
Engineer for submission to the Director of
Public Works.

The program is then submitted by the State
Highway Engineer to the Director of Public
Works and a further conference follows
attended by Director, State Highway Engi-
neer and staff engineers and it is again
thoroughly analyzed and such further changes
are made as seem advisable,

But the program is not yet complete. The
program goes from the Director of Public
Works to the California Highway Commis-
sion, the members of which have very definite
ideas as to plans for highway procedure. The
Director of Public Works must justify his
recommendations to that body. After their
approval of the program as recommended or
amended to meet the judgment of the mem-
bers of the California Highway Commission,
the program goes to the Department of
Finance and the Governor for approval and

for recommendation by the Governor to the
state legislature for adoption by that body.

The budgeting of highway funds is a new
departure in highway procedure in California,
@ departure inaugurated by Governor
Young. Let it be remembered that a budget
is but another name for a program. The
budget or program plan for state highway
building has more than justified itself in Cali-
fornia. Its virtues may be designated as
follows:

1. It necessitates the most eareful study of
the highway problem both in its parts and as
a whole in advance of any formulation of a
highway building program.

2. It permits sectional interests to be fully
heard in advance of decisions, hut reduces
sectional influence as a determining factor in
making such decisions,

3. It correlates expenditures with income
more closely than was possible when programs
were largely determined upon a month to
month plan.

4. It permits programs to be developed
which avail themselves of seasonal advantages
that different seetions of the state offer for
work, which not only redueces costs but aids in
reducing unemployment during the winter
season.

5. 1t permits the distribution of the work to
proceed in an orderly and equitable manner,
which in its turn will mean the earlier com-
pletion of the highway system.

6. It permits road planning over a long
period of years, with a consequent large
decrease in final road costs.

Adopts Gas Tax

A two-cenl gasoline tax will go into effect in
Massachusetts January 1. This leaves New York
the only state in which a gasoline tax has never
been adopted. Illinois adopted a two-cent tax in 1927
but the law as drawn in that state was held uncon-
stitutionul, This leaves the status of the gas tax
as follows :

5cents______——- __ ____Six states
AOORItE e s e o T Twelve states
OO e o v e o One state
BN i g e Fourteen states
Deentseo oo o Thirteen states
NOTOX Lot ke Two states

Four provinces in Canada have a 5-cent gas tax,
namely, British Columbia, Nova Scotia, Prince
Edward Island and Quebee. Five provinces, Alberta,
Manitoba, New Brunswick, Ontario and Saskatchewan,
bhave a 3-cent gus tax,

The average rate in the states is now 3.11 cents and
in the provinces 3.88 cents a gallon.

An exchange says: *“The ideal situation will be

attained when a car is in reach of cvery man, and
every man out of reach of a car.” But ideal con-

ditions arve havd to attain in this world.
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How Highway Bridges Are Inspected

By F. W. PanHoast, Construction Enginesr, Bridges, Northern Sectivn.

LD, OR EXISTING, bridges are
inspectedd to insure safety for the
traveling public; new bridges, or

bridges under construction, are inspeeted to
insur# the ineorporation of satisfactory mate-
rials and methods in the assembling of the
new strueture.

All bridges on the state high-
way system of Cali-
fornia are inspected
—both existing
bridges and bridges
under construection

by engineers of
the Bridge Depart-
menl. Existing
bridges are, in addi
tion, under the eon-
tinnal mspection
and maintenanee of
the Maintenance De-
partment,

Althongh these

engineers are mnot
F. W. Paximonst. heroes, they are
nevertheless un-

sung. The object of this short artiele is
not to attempt to give these engineers a
place in the spotlight, but to attempt n
a short and general way lo give those who
are interested an idea of how and why
bridges on the state highway system are
inspeeted.  The traveling public places,
uneonseionsly, implicit faith and confidence
in the varions engineers of the Highway Com-
mission—not only those inspecting bridges.
A car rushes at night down a smooth but
strange road, seldom, if ever, does the driver
stop to think that there might be an obstacle
in his way—a deep chuck hole, a fallen tree,
a large rock, or what not. When he comes to
a bridge, even though he may be on an over-
laden truck, he rushes across with never a
thonght as to whether it is safe, They all
take for granted that the road beyond the
reach of the headlights” gleam is safe,
although they may not be able to stop within
thal distance, and that the bridge which they
do not see until they are upon it is suffi-
ciently strong to safely earry them over. For-
tnnately, due to the watehfulness of the Main-
tenance and Bridge Departments, the driver’s
assumptions are usually correet.

FORTY-TWO MILES OF BRIDGES

There are, in general, two main divisions
of bridge inspection, that for old or existing
struetures, and that for new bridges, or
bridges under construetion. The inspection
of existing bridges is primarily to insure
safety to the traveling public. There are, on
the highway system, approximately 1600
bridges with a total length of 42 miles.

A ecomplete exhavstive and minute inspee-
tion of all bridges on a state highway system
has perhaps not been made in any state. This
applics also to California. However, a
““Bridge Survey Crew’’ is now making sueh
a survey in this state. All of the brideges
have been inspected in a general way for
safety with regard to struetural strength and
handling of traffic. The bridges are then to
be earefully and completely inspected and
records and reports compiled. The reasons
and necessities for this are numerous and
important.

DETERMINING T.OAD LIMIT

The load limit of each bridge can be deter-
mined. Frequently it is desired to move
unusually heavy.loads across a certain bridge,
or bridges, in a certain locality. From the
results of the inspection now under way it
will be possible at a moment’s notice to tell
if the bridge, or bridges, in guestion will
safely earry the load. This is of particular
importanee in trausporting eontractors’ and
state’s heavy equipment from place to place
on the highway. From this report it will
also be possible to determine which bridges
are not of sufficient strength to carry the nor-
mal traffic of the partienlar community and
the kind and cost of repairs can be determined
along with the probable remaining service
life of the bridge. It will be possible to tell
which bridges should be rebuilt first, in what
order, and when, which will be espeeially use-
ful in preparing budgets, both for the imme-
diate and distant future,

TRAPEFIC PROBLEMS

Of almost equal importance with the
strength of the bridge is the traflic considera-
tion, location and alignment. Although a
bridge may be of sufficient strength to carry
normal trafie, it may be too narrow to earry
the traffie of that particular location, or the
alignment of the highway adjacent to the
bridge may be of sueh a dangerous nature
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that it is advisable to construct a new bridge
to overcome this danger. These are but a few
of the uses to which the inspection report
will be put and it is easy to visualize its great
value.

One trip of the doctor does not always per-
manently cure the patient. Due to the effects
of annual high water, rusting of metal, decay
of wood, ete., periodic inspections are neces-
sary. Such inspections cover not only the
deck, or riding surface, but the entire strue-
ture, especially the foundations. Frequently,
in timeg gone by, when a bridge, especially a
timber bridge, was about to breath its last,
a new deck was laid and the railing painted.
Traffic then erossed with a sense of security,
feeling that a new bridge was theirs. Or a
steel span may have rusted away 50 per cent
of its strength to be repaired by the addition
of a bright colored paint. over the rust secales.
Thorough bridge inspection is intended to
prevent such and to insure safe and sane
repairs when required.

The interior of the timber, such as the ehord
of a heavy timber truss, may be nothing but
dry rot, the original heavy timber now being
but a shell and deceiving in appearance. The
condition of the interior of a large timber or
pile is examined by means of an increment
borer, a hollow wood drill by means of which
a core about one-fourth ineh in diameter may
be secured. This drill furnishes a sample
core of the timber similar to a diamond drill
core from rock.

Many other conditions of a bridge may be
different from what they appear to be from
casual inspection. As for example, piling in
a trestle may appear sound and in good con-
dition, whereas, at the ground line, they may
be rotted through. A pier may appear in
good condition down to the water line while
the base may be undermined. These are but
& few of the many conditions which an inspee-
tor must investigate if the inspeection is to
be of value, and for these reasons it is essen-
tial that the inspector be an engineer of
experience thai he

DECEPTIVE
APPEARANCES

To the casual ob-
server a bridge may
appear to be in a
precarious eondition
structurally, where-
as, in fact, it may be
excessively  strong
and sale. For ex-
ample, the piling to
a bridge may appear

When you approach a bridge along the state
highways, you feel no necessity of slackening,
nor do you have any thought of danger,

This article tells the story of how the bridges
along California's highways are constantly tested
and continually inspected.

This is no small job as there are approxi-
mately 1600 bridges with a total length of 42
miles along the highway system.

may know what to
look for and what to
do with it when he
finds it.

INSPECTING
MATERTAL

Inspection of
materials and work-
manship that enters
into the construection
of a new bridge is of

in a weakened and
dangerous condition on account of apparent
decay, whereas only the sapwood for an inch
or more has decayed and a good, firm and safe
heartwood remains. Again a steel span may
have rusted, as they have a great habit of
doing, and thick rust seales make the bridge
appear that most of the metal has rusted away.
A very thin layer of steel will make a very
thick rust seale and all that the steel may
require is sand blasting and painting, with a
resultant negligible loss of strength. But
bridges which appear dangerous are not
always safe,

A quiek and careless inspection may show
a bridge to be in a satisfactory condition,
whereas, in fruth, the opposite condition
exists, Such an inspection is worse than none.
For example—a timber truss may appear in
the best of condition, well set off by a fresh
coat of paint. The surface of the timber may
appear, feel and sound firm, well preserved
throughout its life. This is one case where
vou may save the surface but not save all.

equal importance
with that of inspection of existing struectures.
As no chain is stronger than its weakest link,
so no bridge is stronger than its weakest
detail or member. Bridges are designed to
ecarry a certain predetermined maximum
load, the weight of which is determined by
the kind of traflic that is to cross the bridge.
This load having been decided upon, all
parts of the bridge are designed to be of
relative strength. otherwise there would resulf
an uneconomical design. The duties of the
field inspectors are to see that proper mate-
rials are incorporated in the structure so that
the bridge as built is the same as the bridge
designed.

All materials and workmanship that enter
into the construction of a new bridge are
ingpected and tested. Some of this work is
done at the bridge site and some must of
neeessity be done at the point of manufacture.
For example, take the structural steel that is
to form a truss over some remote mountain
stream.  Before fabrication the steel is

(Continued on page 25.)
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Highway Commussion Asks Abatement
Of Signboard Menace Along Roads

T T 7

The following resolution was passed by the California Highway Commission at its Novem-
ber meeting in Sacramento:

Whereas, Advertising signs and billboards in proximity to the public highways destroy
the scenie value and, in many places, particularly on eurves., menace the safety of such
thoroughfares, and

Wrereas, The California Highway Commission has by constant vigilance prevented the
placing of advertising signs and billboards within the right of way limits of the state high-
ways, but no law has yet been enacted in California which effectively suppresses the ereetion
of advertising signs and billboards on private property outside the boundary of and adjacent
to the public highways, and

Wuereas, The Commission is of the opinion that outdoor advertisers are proceeding
nnder a miseconception of the eronomic benefits to them of a system which is rapidly defacing
the famed landseapes of California and seriously detraeting from the enjoyment of its eitizens
and its tourists,

Be It Resolved, That the Commission, on behalf of the Department of Publie Works of the
State of California earnestly urge all concerns, sueh as 0il, antomobile and tire eompanies,
banks, hotels, eafes and business enterprises of all kinds, to remove their signs from private
property bordering on the public hichways. and cooperate with the public authorities to the
end that the natural beauty of California may be preserved and the publie highways may be
the mediums through whick such beauty may be observed, and

Be It Further Resolved, That eivie organizations throughout the state be eneouraged to
join in a campaign to induce outdoor advertisers in their respeetive eommunities to discon-
tinue the present practices which are becoming so inereasingly objectionable to the publie at

large.

Development Association Would
Save Beauty of Scenic Highways

At a joint meeting of the Statewide High-
way Committee and five regional highway
committees of the California Development
Asgociation held in San Francisco on Oecto-
ber 18th. the following resolulion was
adopted :

“It is recommended that the bonrd of directors of
the association request all Reglonal Advisery Couneils
to consider. throngh their highways committees, the
state and county highways in their region to be
designated as scenic boulevards, nnd that this con-
sideration be given with dispateh, so that the Btate-
wide Highwny Committee of the association may be
in a position to consider legislation or other means
designed to prevent the devastation of our scenic
highways by unsightly vending stonds and poorly-
placed signboards.”

The published minutes of the association

give the following aecount of the discussion:
Mr. Edward Landels, attorney, of Ookland, spoke

at the request of the chairman, He explained the

lnw governing county planning commissions and dis-
cussed the subject in its relation to the efforts of the
highway committees to control poorly placed bill-
bourds and vending stands on scenic highways and
the securing of additional right of ways for high-
ways, Mr, Landels stated that courts as yel had
failed to uphold most laws aiming to regulate sign-
boards and vending stands along rvight of ways, but
expressed the belief that there will be a change and
that the courts would tend to follow public opinion
when it became strong enough ou this subject. Ile
stated that the only effective remedy at present seemed
to be the adoption of a constitutional amendment,
authorizing the state to pass legislation to regulate the
objectionable features. This itself, Mr. Landels
stated, may be of deubtful constitutionality. Plan-
ning commissions can be of direct usefulpess in pro-
tecting and providing vight of ways for highways
because they can zone the county in necordance with
an established plan.

BCENIC HIGMWAYS

Alr. Wishon explnined that the Regionnl Highway
Committees had taken up the matter of protecting
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SoR:

The Hutehins oak.

Mayjestic Oak Is Signally Honored

The interest of the Culifornia Highway
Commission in the preservation of ont-
stunding features of unusual charm and
public interest was evideuced by the pass-
age of the following rvesolution at its
November meeting !

Waergas, The members of the Cali-
fornia State Highway Commission are
very much interested in the Dreservation
of the natural beauties of the state, and

WHEREAS, There is on the Thomas A.
Hutehins farm in the Central House Dis-
triet immediately east of the Feather
River on the Oroville-Gridley county road,
in Butte County, ome of the largest oak
trees In the state, known as the “Hut-
chins Oak,” which tree is a fine example
of the productivity of the soil and climate
of Lutte County, now therefore be it

Resolved, That this Commission takes
the liberty of suggesting to the honorable
board of supervisors of Butte County thal
they take the neces3ary steps to acquire
ownership of sald oak tree and sufficient
land about it, in order that the tree may
receive the proper “surgical’” aid and care
and be preserved as long as possible as
cne of the marvelous products of Butte
County.

This tree, locally known as the “Hut-
ching Qak,” is one of a Llrimavirate of
three world-famous trees in Butte County.
The others are the ITooker Oak., near
Chico. and the Mother Oraunge tree, at
Bidwell Bar, near Ovoville, The latter
two trees are already publicly owned.

The Hutching Oak is 129 feet high, and
«till is growing.

scenic highways of the stute from the inroads of
poorly-placed  signboards and  disveputable looking
vending stands, and asked Mr., Willett to present the
above recommendation sponsored by the Central Coast
Committees,

Mr. Meyer of the North Coast Council expressed
opposition to the idea of limiting the activity to certain
designated “scenic highways” and urged that all high-
wiayr in the region be protected in the same way from
billboards and unsightly erections.

Myr. Roth of the Central Coast stressed the im-
portance of designuting the highways to be worked on
in order to limit the job (o a reasonable task.

Mpr. Shaffer of the San Joaguin Council veiced
objection to certain signbonrds placed ot the entrances
to cities such as Modesto, on the grounds that such
signbowids eaused economic damage to communities.

Mr. MeNeill of southern California, manager of
Foster & Kleiser, stated that his eompany had a
definite and broad policy of cooperating with every
reasonable effort to protect scenic spots and highways,
but he felt that ourdoor advertising wasg a legitimate
and established buxiness and that locations for signs

FEED HIGHWAY ““CONS”’ POTATOES
FROM HOME IS PLEA
TO STATE

Here is a letter that came to the state pur-
chasing agent a short time ago, the writer being
a California business man:

“Dear Sir:

“When in need of potatoes to feed your con-
vict gang working on road, we would
like very much to make a bid. At this season
of the year we get our potatoes from Oregon
and Washington in carloads and will quote very
low price. And besides, a lot of these Cons are
from Washington or Oregon and they prefer
Washington or Oregon potatoes, and | am sure
you want to please them.”

at the entrance of cities and commercial areas was no
more of an economie dumage to o city than any other
business structure, such as the buildings.
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Improved Highways Aid
Development at Lake Tahoe

By ¥. W. HaseLwoob. District Engineer,

EE INCREASING popularity of Lake
Tahoe is manifested by the intensive
development in progress in the area sur-

ronnding the lake, by the wunprecedented
patronage of the resorts and by the volume
of traffic on the highways. And eoineident
with this inereasing popularity and develop-
ment, and one of the contributing eauses
thereof, is the improvement of the traffe serv-
ice on the roads leading to and around the
lake.

The State of California, through the Divi-
sion of Highways, is engaged in the business
of furnishing a traffic service to its eitizens.
The erroneous icdea sometimes prevails that its
chief funetion is to construet and maintain
roads, but while the aetual activity of the
division is evidenced by the mileage of roads
constructed or reconstructed, or the quality
of the maintenanee, these construction and
maintenanee activities are merely the means
by which the division presents to the eitizens
of the state its finished product, namely, (he
highest quality of traffic serviee that the
finances and the skill of its organization can
produce,

The Lake Tahoe region is fortunate in being
well served with state higchways. Two main
highways reach the lake from the Sacramento
Valley, one the state’s first venture in roads,
the ‘‘Liake Tahoe Wagon Road’’ via Placer-
ville and the summer home avea along the
American River, and one via Auburn and
Truckee. From the Nevada line near Brock-
way around the north, west and south of the
lake are 53 miles of highway serving all of
the area adjoining the lake in California.

Although the lake has been accessible by
road since the early {ifties, it is only in recent
vears that strict attention has been given to
the improvement of the service rendered by
these roads. Not until 1913, after the roads
in the lake area had become state roads, was
it possible to drive through on the west side
of the lake. This was made possible hy the
construetion of a road from MeKinneys to
Meyers, traversing the difficult and scenic
country at the head of Emerald Bay. Con-
tinnally as traffic developed the Placerville

and Auburn roads and the roads around the
lake have been improved. The greatest
impeius has been in the last few years, and
eoincidentally the greatest traffic inereases
have been recorded in that time.

Improvement in traflic service has been
accomplished by two methods, construction or
reconstruetion of umits of these roads and
more intensive iaintenance work on the
unconstructed portions.

Two units of highway have recently been
completed near the lake. Between Tahoe City
and the state line at Broekway, a distanee of
12 miles, the oil mixed rock surface was com-
pleted in the spring of 1927. During 1927,
the road betwesn Tahoe City and Meeks Bay,
11.3 miles, was graded and rock surfaeed, and
early in the summer of 1928 the rock surface
was oil treated by the mixing method. Dur-
ing 1925, 1926 and 1927 grading was in
progress on 10 miles between Meeks Bay and
Emerald Bay. This vear a contract was let
for grading 3 miles, which will complete this
nnit.

Another unit of construetion of great
importance to the Lake Tahoe avea is the 14
miles along the Truckee River between Tahoe
City and Truckee. This road has been under
construction for 3 years., The grading and
rock surfacing have been completed, and early
next season will see the completion of a bridee
across the Truckee River and the Southern
Pacifie Railroad, and a subway under the
Southern Pacific Railvoad at Donner Creek
near Truekee, and the oil treatment of the
rock surface.

Tn 1927 both the Placerville and fhe
Auburn roads were treated with oil, and
made dustless. This treatment was repeated
in 1028 and extended along the west side of
the lake to provide a dustless trip from
Saeramento by one route and rveturn hy
another,

The effect of these improvewenls on the
volume of traffic is measurcd by the census
as shown in the following table for cor-
responding days in the respective years. The
census was taken at Tahoe City, and shows
the number of vehicles in 16 hours on the
road sonth toward Meyers, the road east
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At Majeslic Lake Tahoe

o |

Views on Lake Tahoe road. Upper, Emerald Bay ;
middle views, road scenex on the way to Lake
Tahoe, lower. nlong the edge of the lake

toward Brockway, and the road north toward
Truckee.

Increase

over

1824 183256 1826 1827 1928 1924
South oo 436 715 1,685 1,703 3,213 Ti0%
Eart ee—== 1§62 520 661 1,474 3401 987%
North ——___ 102 280 800 803 2,452 1530%

The development of the Inke aren is evident in
mnuy ways. Lake front property is changing hands
at fabulous prices. Following the oiling of the rock
surfaice between Tahoe City and  Broelkway, much
activity in new subdivigions or disposal of older
inaetive tracts developed., This year in the sub-
divided aven between Tahoeo Vista and Brockway, 5
wiles of paved streets nre beiong constructed.,  This
season the area traversed by the road between Tahoe
Clity nmd Meeks Bay is the scene of much activity.
Many expengive privite residences are being con-
strnoted,  Resort owners ave exponding their fucilities,
nnd grently improving the quality of sceommodations
offered. They state that this year they have to turn
away mauy visitors, and that their business has been
from 50 to 100 per cent better than ever before.

A notuble chiange on the Inke itself is the ndvent
of the gasoline lavnch and the speed bout. The lnke
is no longer quiet, but resounds to the put-put of these
boats, which nre rapidly inerensing in numbers.

The roads arvound the lake are recreational. They
nre closed by snow for from 5 to 6 months during the
year. The principal trafic occurs during the three

(Continued on page 25.)
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Making The Highways of California Safe

The following address was given by 15, B. MeEK, Director of Public Waorks, over Etation KPO, Sun Francisco,

Manday,

trolling factor in modern road eom-

struetion, and to this end millions of
dollars are being expended annually in Cali-
fornia and in other states where this all-
important featnre is recognized.

It is rather amazing that streets and roads
laid out and built for horse-drawn vehicles
have been so eomparatively easy to remodel
to take eare of modern traffic requirements.
The remodeling has consisted largely of flat-
tening enrves, vertical as well as horizontal,
super elevating of curves to compensate for
the curvature, widening grades, maintaining
smooth and dustless surfaces, painting stripes
on pavement to define traffie lanes, eliminating
railroad grade crossings by realignment or
by construeting grade separation struciures
and installing signs and signals warning the
motorist that he is approaching a dangerous
curve, steep grade, railroad crossing, slippery
pavement or school; and the installation of
arterial stop signs and signals against eross
traftic.

M AKING HIGHWAYS SAFE is a con-

WIDTH OF PAVEMENT

We are continnously raising our standards
in California on our state highway system.
Our minimum width of pavement has been
fixed at 20 feet, giving us two 10-foot lanes.
Our minimum width of grade has been fixed
at 36 feet, which provides for an S-Hoot
shoulder on either side of the 20-foot pave-
ment, thus giving the motorist ample room to
stop his car with all four wheels off the pave-
ment,

ELIMINATING DANGEROUE CURVES

Owr maximum grade for steepness is 6 per
eent. We are, as rapidly as finances will per-
mil, eliminating dangerous curves all over
the state highway system. Our experience has
been that if a particular road has a high
standurd of alignment, with the exception of
one short stretch, that one short streteh is a
menace to the safety of the motorist and will
cause numerons accidents, Therefore, we are
striving to bring all roads to the same degree
of alignment so that all sections of the particu-
lar road will be equally safe.

OVERCOMING DUST

Realizing the hazardons as well as annoying
features of dust conditions on our natural soil

December T,

and gravel roads, we have, during the past
two years, made some 1500 miles of these
roads dustless by the application of light oils.
During the coming vear we expeet to inerease
this mileage very appreciably, particularly so
that the public may fully enjoy the recrea-
tional roads.
WHAT THE STRIPES DO

‘We have demonstrated that defining trafie
lanes by white or colored stripes is not only
a safety measure but aectually increases the
eapacity of the highway. Hecause of our
experience last year we are very greatly
inereasing our investment this year in this
new safety device. Our coming biennial
budget will provide for the striping of 1400
miles of our highway system.

While the zoning of pavements is admit-
tedly an aid in the eontrol and rezulation of
traffic, much of its benefit can be lost through
the careless disregard of its temets by slow-
moving traffic usurping the inner or fast lanes.
Again on mnultiple-zone pavements trafiic
peaks in either dircetion may require and
shonld have the right to use all lanes not
reguired by the opposing traffic. These, how-
ever, are points involving regulation which
will surely follow a better understanding of
the traffic-flow problem,

WARNING SIGNB

Warning signs are placed at all railroad
grade crossings and curves where the vision
is impaired or change in dirvection abrupt.
The signals in vogue at these erossings inelude
their illumination, the alternate heavy
diagonal white paint stripe and the words
“Railroad Crossing'’ spaced on the pavement
at 50-foot intervals for 300 feet on each side
of the crossing, the eleetric. or gas-operated
flashing signal, and the particularly effective
large illuminated sign suspended either side
of the erossing, some 14 feet above the pave-
ment, bearing the notation “*RXR."" In addi-
tion to these, many wigwag signals have been
installed by the raliroad eompanies upon our
representation.

At cnrves the standard warning consists of
either a 6-ineh or 8-inch diameter red bullseye
or a battery of nine of 3-inch diameter, both
types of which are readily visible some 600
feet distant. These signs are undoubtedly an
aid to the eareful driver, and to insure their

(Continued on page 28.)
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Reducing Accidents on State Highways

7 7

tion from the various states as to what

they are doing to prevent highway acei-
dents, a letter was sent by the Florida High-
way Commission to each state highway depart-
ment with the request that they write a letter
summarizing the work they are doing in this
regard. Thirty one states replied, each denot-
ing interest in this great problem, and with
the exception of one or two states plans for
accident prevention were deseribed in detail.
The presentation of this data will be more or
less a summary of what these 31 states have
indicated they are doing toward the preven-
tion of highway accidents,

This report is divided as follows: Engineer-
ing, dealing with all the physieal features of
the highways, ineluding construetion and
maintenanee; legislation, pertaining to the
laws controlling the construetion and use of
the highways; operation, dealing with the use
of the highways; education, dealing with the
user of the highways, and enforcement, with
operation and use of the highways,

IN ORDER to get authoritative informa-

ENGINEERING

There is a striking similarity in the pro-
grams of all states. Practically all engineers
and ecommissioners recognize that the eon-
struetion of highways in such a way that they
may be devoid of any hazard is an essential
to highway safety.

BIGNS AND MARKINGS

1t is almost universally accepted that the
proper signs and markings are now essential
for highway safety.

Traffic stripe on curves is very generally
practiced. In some states the center stripe is
usedl the entire distance of the highways,
especially om heavy traffic roads. In at least
one state a special color stripe is used on all
curves or grades that are especially dangerous.
This special color, probably vellow, also indi-
cates thal cars can not pass at these particular
locations.

Practically every stafe is installing guide
and precautionary signs for the benefit of the
highway user, if they have nol already done
0. In meost instances the signs are those
recommended hy the Ameriecan Association of
State Highway Officials. Several of the states
at the present time arc practicing the installa-
tion of a white eross wherever there has been

kd - 7

a fatal accident. This has been practiced [or
many years by a few of the states, but now it
seems to be more or less a universal practice.

Traffic is required to stop before entering
the trunk highways in some states, and in the
case of trunk highways intersecting, sema-
phores or ‘“‘stop and go'’ lights have been
installed for the purpose of taking care of the
traffic. In one state intersections of state
highways are construeted with curves of 500-
foot radius and no obstructions are allowed on
the ingide of the ecurve,

GRADE CROSSINGS

The elimination of grade crossings is one of
the great features contributing to highway
safety, and all states have programs for this
work in proportion to funds available. Where
there are not sufficient funds to eliminate
grade erossings, warning devices are erected
to eall the danger of the crossing to the atten-
tion of traffie,

VISIBILITY

Visibility is commanding considerable at-
tention. Tt was referred to by many of the
states. Minimum visibility is not less than 300
feet, and many of the states are attempling to
get a visibility of 500 feet. Somec states are
attempling to get visibility of 500 feet on
verlical curves and 350 feet on horizontal
curves. Most of the states are cutting brush
and removing other obstacles on highways or
right of way that in any way impair the
visibility of the drivers of wvehicles.

GUARD RAIL

(Guard rail is another important detail of
construction that ean be considered under
engineering, In some states this item is regn-
lated in proportion to the funds available for
road work, but as nearly as possible guard
rail is constructed on all fills over 4 feet in
height and at dangerons eurves, or other
places which should require special treatment
for the safety of the driver.

EMBANKMENTS

Several of the states are construeting
embankments with 4:1 slope so that vehicles
in time of necessity can run down the slope
without turning over,

One state refers (o the construction ol wide
ditehes with flat slopes. These are termed

(Continued on page 28.)
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California Contribution to Highway
Building Lauded by U. S. Engineer

Ey Dr. L 1. Hewgs, Deputy Chief Engineer, United States Bureau of Public Roads.*

HE ENGINEERS of the Division of
T Highways in the California Department

of Public Works, during the fall of
1926 and the summer of 1927 have achieved
results for dustless, smooth roads which are
remarkable.  Starting with old prineiples
they have developed a method of incorporating
light asphaltie oil with
fine erushed stone and
gravel surfaces that is
an improvement on any
past methods.

A similar method
was nsed by the Wis-
consin State Highway
Commission in 1923,
but it was not devel-
oped as the California
engineers have now
developed it. In bricf,
the method is charac-
terized by the blading
back aud forth over the
surface of wmaterial
about two and one-half inches in depth te
which a light asphaltic oil has been added.
The seientific study given this work and the
perfection to which the process has been ad-
vaneced is an achievement for the California
engineers,

Dr. L. 1. Hewas.

REMEDY FOR DUST NUISANCE

It has completely eliminated the dust nui-
sance and produeed a surface which bids fair
to be enduring and of cheap maintenance, and
it has compelled the attention of road builders
throughout the west. Assistant State High-
way Engineer Stanton presented an outstand-
ing paper on this subject at the Denver meet-
ing of the American Association of State
Highway Officials. The matter has also been
carefully presented in ‘*Public Roads’’ for
September, by McKesson and Frickstad.*®

This type of surface has been wvariously
designated, but the term ‘‘oil-mixed top”’ is
becoming current. The road is remarkably
smooth. Some sections have shown a rongh-
ometer reading of about ten inches per mile,
which compares with the best higher type sur-

*This article first appeared in The National Motorist.

faces, The wearing surface resulting from the
oil-inix process is from two to three inches
of dense material quite similar to asphaltic
concrete.

For suceess the oil-mixed proecess, like other
surfaces, requires a firm base. It is not a
method of road building, but a wmwethod of
produecing a wearing top, dustless and smooth.
Where the fine-crushed surfaces have been
suceessful the oil-processed top is sueecessful.

BEST RESULTS

The best results are obtained where the
malerial of the top is not of greater maximum
sizes than three fourths inch and where the
grading of the material in the top is suf-
fieciently complete through the smaller sizes.
For success with the oil-processed top it is not
ncecssary that the top two inehes of the road
be tight or solid, but the base must be hard.

In faet the oil-processed top was developed
in the Tmperial Valley because the ordinary
surface penetration method would not work
on aceount of the looseness of the top of the
roads in this dry area.

There are a great many miles of fine metaled
ronds that still have sufficient depth of
material to permit oil processing with eeon-
omy and suceess. If the roads are wash-
boarded or rough they arve first given a pre-
liminary treatment to make them smooth and
uniform. Afterward they are uniformly
searified or broken up to a depth of two or
three inches.

Tt is at once apparent that a road on which
only from two to four inches of metal remains
is not a good roud [or success with this
method. There must be a hard layer under
the processed top for sneeess, but there should
he no layer of untreated material between the
base and a processed layer when complete.
Roads that show a tendency to break through
or with soft subgrades will not be snecessful.

ROAD ‘“LOSSES™" IN WEST

In tha western states there are several thou-
sand miles of fine erushed roads on which the
annual loss of material varies from a negligi-
ble amount in the moister areas, particularly
in the forests, to an extraordinary amount in
the open arid areas with high winds, possibly
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one and one-half inches per year where the
travel exeeeds four hundred vehicles.

INDIANA GRAVEL ROADS

Research in Indiana indicates a loss on
gravel roads for three consecutive vears aver-
aging about 290 cubic yards per mile per
vear. With a loss from one-half inch to one
inch per mile per year, or from 130 to 260
cubic yvards per mile per yvear, the money loss
at $3 per cubic yard is from $390 to $780.
The oil-processed top has completely stopped
such losses.

METHODE EMPLOYED

As stated above, the road is scarified and
then light asphaltie oil (usually fuel oil known
as 60 to 70 per cent asphalt) is applied by
mechanical distributor. The oil need not be
hotter than 200 degrees K. 1t is applied at a
rate not exeeeding one-half gallon to the
square yard per application,

Right behind the spreading truck follows a
train of dise harrows, and sometimes also a
spring tooth harrow. The harrows partially
mix the loosened top with the oil. Usnally
there are two or three half-gallon applieations
with separate harrowing for each. Also
usually one-half the road is worked first, with
travel turned on the other half.

After the harrowing, a blade machine
drawn by a tractor or other adequate power
begins manipulation for the final mixing of
oil and erushed material. On the first trip
the big blade usually moves the full depth of
the top toward the center for half the road
width, It is essential that the blade eut
through to the hard surface beneath the par-
tially mixed oil and fine material, but it is
equally important that the blade move only
the loosened material and not scrape any new
material from the bottom.

The amount of blading to get all material
to a windrow in the center will depend upon
the power and size of blade, width of road,
ete., but when it is done travel can operate on
the bared lower surface and the other half of
the road may then be treated with oil. In
fact usually treatment of the other half of
the road has alrcady begnn because by this
oil-mixing method there is no harm to the
travel by spattering oil, The oil on the loos-
ened surface simply does not spatter and the
wheels of vehicles ecan not harm the processing.

After both sides have heen bladed to the
center, the blades then separate the windrow
and move the material back to the edges and
repeat the process until all is of a uniformly
brown color. The road is then carefully

UNITED STATES
DEPARTMENT OF THE INTERIOR
NATIONAL PARK SERVICE
Crater Lake National Park
Medford, Oregon
Office of the Superintendent
October 16, 1928.

Mr. C. H. Purcell,
State Highway Engineer,
Sacramento, California.

Dear Mr. Purcel!l:

Mr. T. R. Goodwin of your organization, whom
we borrowed from you in June, left today to
return to Sacramento and | want to thank you
for loaning us his services,

Mr. Goodwin brought us out of dusk into day-
light on this “California Mix" work and as a
result of his efforts we have nearly 18 miles of
aplend'id dustless highway including the un-
paved portion of the Medford and Klamath
Roads and the main stem from Anna Spring
to the Ledge. The results of his work have
sold us on this type of finish and we expect to
continue it indefinitely.

Mr. Goodwin has been really splendid; in
addition to his value to us technically he has
contributed & fine spirit and an enthusiasm that
has been a great help in sustaining the morale
of our outfit. Everyone at the park not only
respected but liked him and a letter from the
Yellowstone—to which park we let him go for
about three weeks to help them similarily—re-
veals that he made good in the same way there.

We are much indebted to you for his serv-
ices, indeed.

Cordially yours,

C. G. THOMSON,
Superintendent.

smoothed to a true erown by skilled operators,
and traffic does the rest.
SUCCESS NOW ASSURED

This all seems a simple process, but there
has been constant development since it began
in the fall of 1926. The amount of oil has
been controlled, the amount of mixing has
been ascertained, the measurements of both
are known from the color, and a “‘stain test’’
has been used with success to gauge both the
oil and the mixing.

The road surface developed seems to be
about two to two and one-half inches in thick-
ness and it is tight and homogeneous and the
road does not corrugate and seldom ruts, It
is as smooth as good pavement. There are
excellent examples of this work on the road
from Briceburg to Kl Portal, from Vietorville
to Barstow, and from Emigrant Gap east to
the Nevada state line.

The entire cost of oil and mixing is from
$1,000 to $1,300 per mile for an 18-foot road.

(Continued on page 27.)
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The Sand Hills Road

By E. Q. SvnLuivaN, District Engineer.

FTER TWO YEARS of use, the high-
A way across the great sand dunes near

Yuma is a proven snccess. The road
has now been through four windy seasons,
the spring and fall of cach year, and no
trouble has been experienced. The road has
always been clear of drifting sand and the
sand fills supporiing the pavement have not
been disturbed by wind action.

Multitudes of small sand dunes approaching
the highway.

A single track plank road was built across
the duncs in 1916, and for many years was
considered the only possible type because of
the shifting sand. It was kept open for use
by digging out the planks after each storm
and then raising or lowering them to fit the
new sand dunes that move along with each
wing.

Five years ago intensive engineering study
was undertaken to solve the problem of con-
structing a more satisfactory highway across
these shifting sand dunes. After a great cleal

Great sand dunes marching toward the highway.

of study and the consideration of innumer-
able plans, it was finally concluded that a
suceessful road could be built. Elaborate
experiments were carried out in attempting
to eontrol the shifting sand dunes, but thought
of their control was finally rejected. Other
plans eonsidered were those of constructing a

better road surface that could be raised and
lowered in a manner similar to the old plank
road. All these plans were also finally
rejected,

The final plan adopted was that of con-
structing a standard pavement on high sand
fills, higher than fast moving sand dunes. It
was found that only the small sand dunes
move fast. Those over 30 feet high move very
slowly. The movement of the dunes that
are 200 to 300 hundred feet high is scarcely
perceptible. The new road was buill up on
sand fills to be level with the top of dunes
as high as 30 feet. In order to keep the high
sand fills of the new road from hlowing away,
these fills were oiled. The road was located
to avoid the very high slow moving dunes.

Previous to the eonstruction of the new
road, the old plank road was kept open to
traffic only with the greatest difficulty during
wind storms.  In spite of the heroie efforts of

The old and the new.
seen on the left, paralleling the highway.

The ald plank road can be

the maintenance men, it was often closed
for hours at a time during a stormy day and
during the darkness of a stormy night the
men many times had to give up in despair.

The smaller sand dunes now march up to
the highway and blow over above the pave-
nient in great white sand streamers. The oil-
ing of the high sand fills of the new road has
proven a complete sueceess and the wind has
never disturbed them. There has not been a
moment of interruption to traffie for the past
two vears.

Purning and clearing operations vn state highways
planned to aid in the prevention of fires have been
greatly extended this yvear. A total of 661 milex of
highway right of way has been burned under the diree-
tion of state highway maintenance forces. The cost
to the state for the season has been $37.851, or an
average of about $37 per mile.
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The Cresl Drive

Rapid progress is being made by the con-
tractors in comstrueting the mew road into
the San Bernardino Mountains. There are
two contracts under way and the road is
beginiing to appear along the face of the
mountains, It can be seen from all of San
Bernardino Valley and the blasting opera-

tions of the eontractors can be heard in the
city of San Bernardino. The contractors are
working night and day and the lights of the
power shovels twinkle on the side of the moun-
tain at night.

s #H |

Upper vight, one stretch of highway is now opan to
travel ; Center, winding road ; Lower left, the
present narrow steep (s congested with trafMe.

This road leads into the Big Bear Liake
region and connects with the Lake Arrowhead
resorts. The exist'ng road has grades as high
a5 20 per cent. It is narrow and the countlesy
short turns are the terror of motorists. The
new road will be truly a high-gear road and
the aceompanying pietures of the parts of the
road already completed illustrate the sweep-
ing curves that will replace the sharp turns.

The present work is a cooperative project
between the federal government and the State
of California. The 4} miles of road now com-
pleted near Running Springs Park was a state
day labor job.
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Highway Through Heavy Redwood
Timber in Humboldl County Completed

Dy M. H. Husns

r [ HE completion of the Hauser and Engle-
hart contracts, from Orick, Humboldt
County, to the Del Norte County line,

eliminates 15 miles of rough, winding road

through dense Redwood forests and euts one
hour from the driving time between Eureka
and Crescent City,

A 24-foot erown width road, increased to
30-foot erown width in the low eountry, sur-
faced with erushed gravel 20 feet wide, was
coustruceted at a cost, inclading the heavy
clearing, of approximately $600,000.

The Englehart Paving a&nd Construetion
Company was awarded the contract for clear
ing and grubbing the 15-mile project, con-
sisting of 65 acres of trees, stumps and down
logs whieh were larger than 12 inches in
diameter,

All trees, stumps and logs under 12 iuches
in diameter were included in the grading con-
tracts, which were awarded to W. H. Hauser,
Oakland, California, from Orick to Russ

&)
N
o
A

, Resident kngineer,

Grove, 8.5 miles and the Englehart Paving
and Construetion Company, Bureka, Cali-
fornia, from Russ Grove to the Del Norte
County line, 6.5 miles.

HEAVY CLEARIXG

Practically all of the project lay in dense redwood
forests almost impenetrable, with immense down logs,
henvy underbrush and redwood trees up to 14 feet in
dinmeter.

The falling of these large trees, the blasting of
the stumps and their removal from the construction
limits wus u problem made more difficalt by the litter
of down logs, some of which had Jain for hundreds
uf years purtly buricd, while trees G feet in diumeter
had grown on top of them.

The falling was done by 16 choppers working in sets
of two to euch tree. The choppers were followed by
the buckers, or sawyers with drag saws, who cut the
logs into merchantable lengths saitable for hundling.
The buckers were followed by the powdermen who
blasted the stumps. The logs and stumps were then
removed by the blocking crew,

Six months were required by four erews of blockers,
10 men per erew, Lo complete the reinoval of 1900 trees
from 65 scres.

1. The old road.

2. Clearing the way for the new highway. 3.

Mammoth stumps that were removed.

4. The new highway.
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Each crew was made up as follows:
Blocking ¢

1 9x11 spool donkey (steam).

1 Donkey operator.

1 Spool tender,

2 R

4 Hook tenders.

1 Wood buck.

1 Water buck.
Faliing:

16 choppers.

Bucking up.
4 Sawpyers.
2 Drag saws.

Stumping :
1 Powder man.
7 Helper=s

Clearing cost, including materinl and equipment :
Falling ..—— .. — - ____—_____ $9250 00
Bucking wp_—.. - . 56358 00
Stumping A e ——_ 18974 O
Blocking - - e e . 50,122 00

Total coste. . cimaae - §84.004 00

The average totnl cost per scre was $1,202.37.

The average cost per tree was $45.15, or 8711 per
thousand boord feet of standing timber.

The number of trees separated into sizes and their
average approximate cost per tree is as follows:

Averags
cost

per tres
486 trees 12” to 20" dinmeter- ... - $16 65
416 trees 21 to 30" diameter.. - 26 35
288 trees 31” to 40" diameter- e e eea__. . 38 10
328 trees 41” to 60" diameter-.... . ... 52 85
124 trees 81* to 80" dinmeter_. T4 30
118 trees 81" to 100" diumeter .. —— 9370
101 trees 1017 to 220" diameter________ . .. 171 65

Forty tons of powder were used in blasting the
stumps uat an avernge cost of $6.45 per stump, or an
average of 15 cents per inch diameter of tree.

Many of these stumps were from 10 to 20 feet in
diameter at the ground.

GRADING

The material on the northern half of this project,
(The Englehart Contract] contuined clay, which, due
to eontinuous foge, never completely dried out, and
the contractor was confronted with the problem of
hauling the materinl away from his shovels over prac-
tically impassable roads.

Five-yurd dump trucks were quickly disenrded as
ton henvy. Tord li-yavd trucks wers used with some
success, but they quickly eut ruts vequiring continuous
maintenanee in ovder to haul at all,

Fordsoy 1j-yard iron mules were then used and
proved very successful. The wide wheels ironed out
the kpaongy subgrade and little maintenance work was
necessary. Four of these iron mules were sufficient
to keep one shovel going, hauling from 300 to 1000
feet nod handling from 300 to 350 enhie yards per
shift.

SURFACING

Rain falls in this part of Humbeldt County 11
months out of 12, making the construction of 2 suit-
able subgrade a dificult and expensive problem. Heavy
fogs kept the subgrade in a wet condition between
showers. In some cases suitable material for decking
wns obtained for placing on the worst places but this

decking material was searce, and as 2 rule it was a
malter of fighting the mud. Surfacing operations
were suspended for five months daring the winter,

Underground water was encountered on the northern
portion and the subgrade at these places wns drained
by tile drain placed at the side of the road, parallel
to center line and 3 feet below the subgrade, About
4000 feet of G-inch tile drain was placed.

TRAFFIC CONDITIONS

Oma of the most important problems involved was
that of “carrying traffic through eomstruction without
interruption.”

While traffic is much heavier on many other high-
ways throughout the state, few, if any, suffered the
congestion which occurred on this 15-mile streich of
ope-way road, with widely separated turnouts and
frequently blocked by constraction operations. Four
hundred to five hundred machines was the daily aver-
age during the months of June, July and August,
requiring a force of seven traffic officers.

These men were appointed by the Motor Vehicle
Department but worked under the supervision of the
resident engineer.

Two strings of cars, each in charge of two traffie
officers, left each end of the job simultaneously, pass-
ing at a designated point about half way. Two
officers acted as flagmen at ench end and the seventh
patrolled the road directing and giving assistance to
such stragglers as had dropped out of the line on
account of tire or motor trouble,

Dust at times beeame bothersome to the drivers in
the long strings of machines and it became necessary
to sprinkle the road, which required two water wagons
& hours per day each. Long lines of machines cut
the road up badly, which made frequent blading neces-
sary.

The cost of handling teaffic, including this mainte-
nance work, was $13,200 or about 3§ cents per cubic
yard of excavation, and about 10 eents for each car
conduected through the work during the existence of
the control system.

A MILE OF CONCRETE

The editor of Michigan Roads and Pavewnments is
nuthority for the following fgures:

A mile of concrete 18 feet wide und 7 iuches thick
is eguivalent to 2000 eubic yards of mixed concrete,

Tt covers 23 acres of ground.

Containg 3400 barrels of cement which is 17 car
loads,

1100 cubie yards of sand or 32 ear londs.

1600 cubic yards of crushed stone—46 ear londs.

300,000 gallons of water—38 tank cor loads.

The total weight of the mile of concrete is approxi-
mately 4000 tons.

To burn the cement required for n mile of road it
sequires 840 tons of conl and to sack it 15,600 sacks
ure required, To make these sacks 13 bales of cotton
are i
When we add to this the engineering and construe-
tion costs, it is not difficult to understand that it
takes money to build real voads.—Nation's Highways.

War Department nnnounces that a man, no marter
how fnr he may fall through space, can not fall faster
than 118 miles an hour. Well, not being much of a
speed fiend that would be plenty fast enough for wus,
but it seems ns though s=omething should be done
about it for the bepefit of those who like to travel
fast,—Albany Knickerbocker Presas.
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State Crew Praised for Fire Fight

FFICTAL REPORT of G. H. Cheese-
O man, maintenance foreman, in regards

to the work done by the maintenance
crew during the recent fire from Guatay to
Buckman Springs:

The fire started Friday p.m. at about 1.30
near Sta. 781400, Sec. D. As we were haul-
ing granite from the Hoor Pit, it was nearly
2.30 p.m. by the time we arrived at the fire.
Two men were dispatehed at omee, one to
keep ahead of the fire

Five of us stayed out until 8.30 Sunday
morning when we cawne in for two hours sleep
and some eats. We were back in the fire line
at 11 a.m. and stayed until 10 p.n. Sunday.
We were pretty well caught up with the fire
by this time and the boys needed the rest bad,
so they were told to show ap at 7 a.m. Mon-
day, the 3d. With the exception of cleaning
up. behind the fire, taking down harricades,
throwing limbs off the traveled way, there

was not muneh to do

and another to follow
up to warn the traffic
and to also stop the
traffic when it was un-
safe to go through on
account of smoke or
flames. The balance
of the erew followed
up, putting out fires
that were buruing
telephone poles and
trees. As the forest-
ers were handicapped
for men they were not
putting the tree fires
out, but trying to
check the brush fire.
The maintenance
crew worked until 8
pm., Friday, August
31.  Ag everything
looked O. K. we came
in for the night.
We went out again
at 430 am, Satur-
day, September 1.
The forest service had
got some men during
the night, and the dis-

Mr. C. H. Purcell,

Dear Sir:

Diego County,

Attached hereto

heard

highway. With all

DIVISION OF HIGHWAYS
DISTRICT VIl
Sun Finance Building
Los Angeles, California

State Highway Engineer,
Sacramente, California.

Our maintenance crew at Guatay
Diego County did some very excellent work dur-
ing the recent forest fire along Route 12 in San
| heard of this on one of my
trips thorugh this route, and instructed Fore-
man Cheeseman to submit a report.
is a copy of this report,
dated September 28th, and from what | have
on the outside,
rather minimized the good work done by him-
self and his men during this emergency.

I would particularly call your attention te the
excellent judgment shown by Mr, Cheeseman in
the saving of the large trees along the state
of the rest of the area
burned off, the value of these remaining trees
along the highway is increased several fold.

In such a time of rush and hurry there are
not many men who would think out the situa-
tion as clearly as did Mr. Cheeseman, and direct
his efforts so as to be of maximum benefit to
the highway and to the public.

Yours very truly,

S. V. CORTELYOU,

as far as the highway
was concerned, but
the wind had shifted
and was taking the
fire towards Corte
Madera, The Dis-
trict Ranger appealed
to me for trucks to
take the men to Long
Valley near Corte
Madera. We made
two trips with men
and helped with the
back firing until
ahout 7 p.m. Tuesday,
11th. A1l but two of
the men were back on
the granite hauling.
Two of us patrolled
the road in case any
more fires came near
the highway.

By Tuesday nicht
the fire was under
conitrol.  We hauled
approximately 2000
gallo .s of water in
putting out the fires.
‘We used a 5-gallon

in San

Mr. Cheeseman has

District Engineer.

triet ranger wanted

some of my men for erew leaders. I released
four of our men and he gave me men in
exchange.

The fire burned so fast Saturday, the 1st,
that we eould not keep up with our putting
the fires out in the various trees. I had to
have one truck go ahead with the danger signs
—putting them wherever there was danger
of trees or limbs falling aeross the traveled
way.

foree puamp of the
foresters’ to reach the burning limbs and in
many cases where trees were burning inside
we had to shovel dirt to close the lower open-
ing, as it was impossible to battle the flames
while there was such a draft. The follow-
ing is the approximate hours the traffic was
halted by our men: 3 to 4 p.m. Friday,
Angust 31; 2.30 p.m, to 5.30 aan., Saturday,
September 1st and for 10- and 15-minute
intervals both September 2d and 3d.

{Continued on page 24.)
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An Unusual Culvert
Job; Details Told
of Unique Project

By E. T. ScorT, Assistant District Maintenance
Engineer.

South of Irvine on the Tos Angeles to San Diego
Highway a double 10-foot by 6-foot reinforced con-
crete hox culvert was recently enlarged by deepening
the existing barrel 6 fect. The culvert wus inadequate
to handle storm waters so its capacity was almost
doubled. In addition to deepening the structure it was
lengthened to allow for a clear width of roadway
between headwalls of 50 feet by extending 1831 feet
on each end.

Ag it would have been difficult and expensive to
have detoured traffic while worlk was in progress, all
vebicles were permitted to proceed as usual over the

How the job was handled.

pavement. In fuet, there was but little evidence from
the traveled way that the work of deepening the old
culvert was in progress.

The deepening of the existing double 10-foot by
G-fool concrete box culvert (o 12 feet was done in
four seetions approximately 7 feet each in length
and extending the full width of both barrels of the
culvert, the fotal length of the barrel of the culvert
being 27.9 feet. Work was started on a T-foot section
aL one ewd of the structure and completed before exca-
vation on the section at the opposite end of the strue-
ture was commenced, A lapse of time of a few days,
work being shifted to the extension outside the old

HIGHWAY WORK
ALONG KLAMATH
IS COMMENDED

Sacramento, California,
November 6, 1928

H. S. Comly, Dist. Engineer,
Calif. State Highway Commission,
Redding, California.

Dear Mr. Comly:

| have just returned from a six-weeks vaca-
tion spent at my place at Thompson Creek on
the Klamath River. | have made several trips
a year down the Kilamath for the past twelve
years, in fact, when part of the road was not
much better than a cow trail.

I want to compliment you on the wonderful
improvement made on this road, particularly
during the past year. | believe this work is
under the supervision of a Mr. Guy McMurtry,
whom | have not had the pleasure of meeting,
but whom 1 believe must be very capable to get
such wonderful results from such a small force
of men and equipment.

| spent six years at engineering before going
to college to take up my present profession, and
can realize how you must have had to stretch
your allowance to the utmost to accomplish all
this.

Hoping for a continuance of the good work,
| am

Sincerely yours,

C. E. Brown.

culvert, was required between the placing of the two
inner T-foot sections to allow the concrete in the first
inner section placed to cure.

‘While all work of undermining the old culvert was
in progress, the structure wns well shored up with
heavy timber. No caving of the undercutting or
settlement of the old structure occurred.

The cost of the 220 eubie yards of concrete placed
in the deepening and lengthening ol the culvert was
$18.90 per cubic yuard and the unit cost for structure
excavation was $1.40 per cubic yard, It cost $6.20
per cubic yard to break out the concrete hottom of the
old structure by hand. The job was too small and
isolated to import a compressed air outfit to break
out the old concrete,

The old culvert.

The new structure,

e
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Excavation by Means of
Tunnel and Trapping

By B. H Tlexey, Superintcndent of Convict Camp No. 12

N NOVEMBER 1, 1927, operations were
O aetively resumed on the construetion of
the new highway between Greenhorn

Mine and Buckhorn Summit, thus translating
the vision into practical results in the way of
connecting the long needed and much sought
for lateral connecting the Pacific Highway
with the Coast
Route, into a reality.

At the time opera-
tions were started
on this road there
was a company of
approximately 120
San Quentin con-
viets employed.

Equipment being
limited and having
only one 11-yard gas
shovel, it was
decided to handle
this moving of mate-
rial, which in mest
places consists of decomposed granite, by a
less expensive method than by hand.

The method decided upon was by tunneling
and trapping, the method being sometimes
known as by Swede tunnel ; therefore, tunnels
were constructed in the manner used by
miners, namely {imbering with lagging and
caps, a trap being placed in the roof of the
tunnel, through which the muck was run into
Swede cars, which were pushed and dumped
by man power, a track having bcen placed
from within the tunnel to the end of the fill
to be made. See illustration No. 1. Very grati-
fying results were obtained by this method.
Where the grades were steeper and the hauls
longer, a horse was used for propelling the
cars,

Illustration No. 2 shows a cut being put
throngh by this method, and shows where the
muck has slid down to the top of the trap,
which it readily does, especially in dry
weather, when it runs like sugar. The material
is loosened with very light shots, to avoid pos-
sible damage to the tunnel, and also bringine
down too much material at one time.

INustration No. 3 shows the men at work
pulling down material and keeping it running
to the trap; sloping is done at the same time.

B. H. HexnY,

Illustration No. 4 shows a cut, half of which
has been removed by the trap method, the
tunnel timbers and trap from this work hav- |
ing been salvaged for use in a tunnel which -
is being driven in from the opposite end of '
this cut. When the work from the opposite g
end meets the work shown in the picture, the
eut will be complete exeept for a small amount
of clean up work, which will be handled with
a power shovel. Qenerally speaking, the
slopes will be completed to within approxi-
mately 15 feet of grade, and this material near
the bottom of the eut, that has to be handled
with a shovel, only amounts to from three to
nine yards per foot,

Following are some interesting facts relative
to the funneling and trapping methods, which
will show the relative cost of operations per
cubic yard of material moved, which covers
the eutting and handling of lagging and
timbers, cost of driving tunnel, and cost of
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Views lllustrating methode of procedure

trapping operations for one of the euts pnt
through on this job.

The tunneling and trapping system was first
inangurated about March 1, 1928 and there
have been about four erews of approximately
nine men to the crew at this work sinee that
date, with an average of about 124 ecubie vards
per man-day.

The quantity of powder used in conneetion
with this operation averages about onec-quarter
pound to the cubie yard of material.

Cutting and Handling of Lagging and Timbers, 129.5
Lineal Feet Tunnel.

g Y e e e LMD i g e =
Convict labor S $92.40
Equipment . _ e —ma——. e——
CGas avd o800 ______ __ __ F e Y it
BURBEEIM v ooy |y
Total comte e e e g $92.40
L e e | e =T= $0.7138
Driving Tunnel 1295 Lineal Fest.
g B e e S e $25.68
Conviet Wabor_________ 186.00
Houipment ____ 16.60
Gasand ol o 1.656
MAENIN], e 16,68
Total co®lecan . $260.46
T R 32.08
Total cost of driving tunnel per lineal foot $2.793

Trapping 13,620 Cubic Yards,

Free labor__ R 2
Convicl laboi == 57
Equipment e 86
a4
L

Gas amd oll___
Materinl

gy TR A ———— 5
R O e s §0.2628
Actual cost e .. cemmna — $0.262
Overhead ————— 0.058
Inventory W A 0.015
IMstrivutable ... - L T —— 0.045

Total cost (per cubic yard). . ____. $0.3808

Los Angeles, Cal,,
October 15, 1928,

Califernia Highway Commission,
Sacramento, Cal.

Gentlemen:

In the maze of complaints which you get from
all over the state regarding conditions, from
taxpayers whe are self-constituted advisers, it
must be a delightful experience to have an
epistle which commends a policy or an employee.

And so | am writing you to call your atten-
tion to a service given me, outside of his official
duties, by your superintendent of maintenance
at Crescent City, Mr. N. Underwood.

Some time last summer, while on a trip from
Crescent City to Grants Pass, we loft a child's
silver drinking cup at one of the service stations
near the Oregon mountains.

We did not discover the loss until some time
later at a distance removed from the place te
make it impracticable to return for it. On my
return to Los Angeles | wrote the Oregon High-
way Commission asking their good offices in the
cup's recovery, thinking the loss had occurred
in the state of Oregon, and they kindly for-
warded the letter to Mr., Underwaod.

Yesterday's mail brought the cup and a letter
frnrn Mr. Underwood, which | am acknowledg-
ing.

| could not let the occasion pass, however,
without writing you a letter also calling your
attention te Mr. Underwood's kindness. | am
sure you have not made a mistake in having a
man of his thoughtfulness in charge of the
maintenance work of the district.

Sincerely yours,

ROY A. McMILLAN.
2340 Prosser Ave.,
Brentwood Heights Sta.,
Los Angeles, Cal.

WYOMING—In estimating annusl state road main-
tenance requirements fifteen dollars a mile is assigned
for cleaning culverts, based om an average of ten
calverts to the mile.
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To Save Trees-Shrubs
Along Stale Roadsides

No unnecessary eutting of trees and shrubs
along the state highway system.

This is the ediet that has been issued to
highway forces generally by B. B. Meek,
Dircetor of the Department of Public Works,
and C. H. Purcell, State Highway Engineer.

The instructions against unnecessary and
promisenous cutting of shrubs and trees are a
part of the campaign inaugurated by Director
Meek. to preserve the natural beauty of high-
way borders, which he declares is equally as
important as making the highways beantifnl.

The ‘“Keep the Highways Beautiful’” in-
struections issued by State Highway Engineer
Pureell to all district engineers follow :

The following mensures are set forth for your
gnidance and close observance, not only as an aid in
improving the appearance of our roadsides, but the
preservalion of thelr natural beauty as well :

1. In daylighting the road, bhrush or trees shall
not be eut on the upper side of the road where the
cut bank itself prevents visibility. Exeeption i= made
te loeations of heavy rainfall where accompanying
winds might dislodge trees, enusing damage to road-
way or hazard to traffie.

2, Trees on the lower side of road shall be eut only
when pruning will uot give the desired wvisibility.
Undergrowth, interfering with visibility, should be
removed, the extent of this removal to be limited to
i minimum,

3. Al tree and broush cutliog Lo be doue iu the late
fall or during the period of least traffic, and the slash
burned in time to allow new growth to come up the
following spring, covering both the scars of cutting
and site of burning,

. When necessary to cut a tree, the ot should
be made flush with the ground. Fxigting stnmps,
except redwood and others of large diameter, should
be treated in n similar manner,

A, Terng, flowers nnd moss growth on the cut
bank and along the highway, except where they pre-
sent a distinet fire hazard arve to be disturbed as little
ns puossible,

(0, Trees, shrubg, and where conditions and facilities
permit, wild flowers, common to the loeality, shall be
planted along the fence enclosure of each highway
maintenance station as an illustration of the state’s
desive for beautifying the highways.

7. The trimming and proning of trees and brush
in each distriet shall be laid out and supervised by
a respomnsible man, instructed to the work in hand by
the headquarters arboriculturist.

8. That as sovn as practical a seclion, representing
average conditions, one mile or less in lengih. shall
be selected in each district and treated as outlined
above. On completion, this section to be reviewed as
an object lesson by the various maintenance foremen
in that disteict.

9. Where a distinct fire menace exists, the traveled
way, to @ point on the out bank two feet above the
gutter line, should be cleared of ail dry vegetation.

Roadside Clean-up
Campaign Progressing

Progress is reported in the clean-up and
beautify the roadsides campaign, launched
under the leadership of the Antomobile Club
of Southern California some months ago. This
response from the various communities indi-
cates that a decided improvement will be
noted in the emming months by tonrists and
motorists generally.

In some communities the definite job of
removing untenanted, dilapidated shaeks, old
signs, dead trees, dumps, and similar wayside
disfigurements has been placed in the hands
of ecivie organization committees, Chambers
of eommerce are realizing their responsibilities
and planning programs that not only will
clean up the roadsides but keep them clean.

It is noted as the campaign progresses that
in many instances the municipal government
itself is responsible for permitting eity dumps,
auntomobile graveyards and similar eyesores to
exist. In other eommunities ordinances are
being especially framed, tc improve the situ-
ation.

Service clubs are aiding in the eampaign
and motorists generally are urged to do their
bit by keeping the roadsides free from liffer
and refuse,

Trees Along State
Highway are Saved
[From the Red Bluff Times.]

Ounly one tree shading the east side highway will be
cut down, according to word rveceived heve yesterday
by Elmer Stump, resident engineer for the California
State ITighway Commission,

Removal of several fine trees that border the road
had been asked by certain  intevests, but publie
opinion expressed to the Commission prevented the act.
The tree in question stands about five miles north of
Los Molines, aud is eonsidered too close to the high-
way, alveady forcing up the pavement,

Other trees within gix feet of the highway are to
be posted with flashing red signs,

MICTIIGAN—Electric lights now ald night motor-
ists on ATH miles of highways eutside of eities and
towns, it is veported.

ILLINOIS —Amoug the state paving and bridge
contracts let during June and July are fifteen at more
than £150,000 exch, the lnegest being far $314,000.

CLEVELAND—A regional highway plan anticipat-
ing a teaffic growth of T3 per cent in ten years
has been prepared. It includes 125 miles of new and
4G8 miles of veconstrnceted rontes, 55 grade elimina-
tions amd 18 bridge projects. The cost is estimated at
863,000,000,




———— —,

TALIFORNIA HIGHWAYS AND PUBLIC WORKS 23

State Highway Officials of Nation
Express Views on Highway Policies

7 ¥ 7

at the National Association of State

Highway Officials, held in Chieago in
November, by C. H. Purcell, State Highway
Engineer; C. S. Pope, Construction Engineer,
and T. E. Stanton, Materials and Research
Engineer, all of the Division of Highways,
Department of Public Works,

The diseussions covered a wide range of
subjects pertaining to state highway policies
and affairs. The conelusions of the associa-
tion were embodied in a series of resolutions
printed below and dealing with the following
subjeets :

Toll bridge legislation ;

Regulation of motor buses and trucks;

Road funds for national parks;

Concentration of federal funds on federal-
aid system ;

Federal funds for roads throngh federal

GALIFORNIA was represented this year

lands;

Advertising signs on highways;

Cooperation from states in geological sur-
veys.

A resolution enlogizing the memory of A. B.
Fletcher, former State Highway Engineer of
California, was also passed.

Mr. Purcell was selected as a member of
the Executive Committee of the association.

Following the conclusion of the session of
the convention, Mr, Pope and Mr. Stanton
spent some time in the east, studying high-
way development in various states there,

TEXT OF RESOLUTION
The following resolutions were ndopted
Needed Toll Bridge Legisiation.

Witergas, Private finuncinl luterests arve underiak-
ing to commercialize and exploit the tratle on the
roads of the state and federal aid hl.fhwny systems by
the construction and operation of toll bridges at points
where tramc 18 concentrated as s result of the vast
expenditure of publie funds on the construction of these
free highways, and

WHEREAS, These luterests in order 1o further thelr
own schemes have netivaly opposed construction and
financing bridge programs of properly constituted pub-
lie authorities ; now, therefore, be It

Resolved, That the American Association of State
Ilighway Officials in convention assembled al Chi-
cago, Ilinols, on November 14, 1828, is unalterably
opposed tu privately owned and controlled toll bridges
on the state wod federal wid systems of highways,
but 1s nol opposed to publicly constructed, owned and
operated toll bridges wheére adequate public funds are
not available for the immediate construction of the
free bridges needed to complete the Interstate and
ifnlrﬂ?‘.lta.le highwny systems as planned; and be it
urther

Feaoived. That this assoclation recommend a thor-
ough investigution of the entire toll biridge situation by

£ 7 f

the Commiilee of Congress handling federal m'ﬂ“’
legislation (o the end that sultable remedial legislation
may be promptly enacted; and be it further

Resolved, That this Assoclation recommend to the
Committes on Interstate and Forelgn Commerce of
the Congress of the United States that it withhold
its approval of any measure authorizing or consenting
to the ecounstruction of a privately owned toll bridge
on the state or federal ald highway systems unless
after a thorough investigation the commitice has
determined that there is a lack of financial resources
or intention of the proper political subdivisions to
finance and consiruct & free or publicly owned toll
bridge; and be it further

Resolved, Thatl this assoclation recommends that
there be Included In every congressional authorization
or consent for the construction of &rh'l:elr owned
tall bridge on the state or federal a
tems, a provision that the bridge wh
may be acjuired by the public at any time by the
payment of an amount not greater than its original
cest, less reasonahle dagreeiatlm due to use and the
cost of replarement of faulty votion and desi

Regulation of Motor Buses and Trucks.

WHEREASE, The use of the highways of the Uniled
States for commercial motor bus and truck Interstata
traffic is rapidly . and

Wuareas, Neo definite national pelicy has been
adopted &rovidtng for the regulation of such inter-
state traffic over such highways,

THEREFORE We REcoMMEND, That authority to dele-
gate Interstate highway traffc be vested in the states
with such natlonal legislation as may be enacted pro-
viding for the central government as arbilrutor of
disputes that may arise Detween the states,

Wus FurTHer RECOMMEND, That before any legis-
latlon is eénacted by congress that a thorough investi-
gatlon be made of all modes of intersiate traffic by
state and federal agencies alroady established.

Increased Federal Funds.

Wraekeas, That rate of progiress of cunstruction of
federal aid higliways ls not keeping pace with the
Inecrease of motor vehicle trafle, and

WHERRAS, There |8 an sconomic necessity for mak-
ing greater progress In the bulding of the federal ainl
highway system; therefore, be it

Resolved, That we urge tha congress to increase
the faderal ald highway appropriation to $100,000,000
for each of tho fleeal years 1980 and 1831 and that the
approprintion for forest roads be inoroasad to $10,000,-
900 mnnually in order to make possible the early
completion of the entire system.

Road Funds for National Parks.

WHEREAS, The completion of arterial highways
through national parks and monumonts is of prime
importances ; now, therefore, be It

Resolved, That the assoclntion go on record as
favoring the continuation of federal appropriations
of §5,000,000 per year for construction, reconstruelion
and improvement of roads and Cradls o national parks
and national monuments unt! modern, high standard
roads and adeguate trall svstems are provided thereln.

Concentration of Federal Funds en Federal Aid System.

Waereas, There ig an effort aow belng made to
increase the mileage of the federal aid system of
highwaye, and

WaenEas, The records show that less than 47 per
cent of the mileage of the federal aid system Is sur-
faced with gravel or a higher type; therefore, be it

Resolved, That this association recommend that the
federal funds be concentrated un the present federal
aid system.

Federal Funds for Roads Through Federal Lands.

Witengas, The progress being made In the construc-
tion of the Unitad Stiates forest highway system and



24 CALIFORNIA HIGHWAYS AND PUBLIC WORKS

the roads across other unappropriated public lands In
the various states Is lagging behind that being accom-
plished on other portions of the federal aid

systems in such states; and

Wixereas, The complete lmprovement of said United
States forest highway system and the roads across
other unappropriated public lands, many sections of
which are important interstate transcontinental links
would not be accomplished under present appropria-
tions until many years after the completion of the
balance of the federal ald highway systems in such
states ; and -

WHEREAE, A resolulion was prssed axt Denver,
Colorado, by this association in 1927 calling the atten-
tion of congress to the above conditions and urging that
increased monies be appropriited by congress to the
end that the completion of the United States forest
highway system and roads across other unap:
public lands might Le accomplished at approximately
the same time as the balance of the federal aid high-
way svstems in such states amd result in a continuous
Improved system of highways with no weak links, and

WHEREAS, Pursuant to the above resolotion, legis-
lation was introduced |n the congress to carry out
these purposes; and

Wi . Sald leginlation known as the Celton-
Oddie bill passed both tho Scnate and the House but
failed of complete enactinent; and

WHEREAS, The comparative rates of progress
made on the two systems are as they were in 1927 and
tr'he n;‘:;zt:lprluio;m are Lhe same as herelofore; there-

ore, t

Resclred, That thi= assoclation afirm our support
of the principles incorporated in the Colton-Oddie
Bill and urge its enactment into law.

Advertising Signs on Highways.

WHerRas, Advertizsing elgns along highways not
oa;{: destroy the scenic beauty but create as well a
scrious traffic hazard by distracting the attention of
drivers ; therefore, be |t

Resolved. That we reaffirm the position previously
taken by this assoclution against the encroachment
of advertising signs and (hatl in the iolerest of salety
and promotion of scenic beauy we urge the several
stites which have not already done so to bar all
advertising signs from the highways and i
thereof by legisiation prohibiting such advertist
signs wthin a distance of at least 500 feet (500°) o
the rights of way of all hizhways.

States Should Cooperate in Geclogical Surveys.

Wnrreas, The Unitel States Geological Survey has
wn wpproprinlion enabling il o make Llopographical
surveys for states whieh will share egually in the
cost ; and

WHEREAS, Such surveys would be of great value to
the public in general end to the several state depart-
ments, including the highway departments.

WeE THHEREFORE RRECOMMEND, at the states avail
themselves of this cooperation of the federal govern-
ment, 80 that these surveys may be completed as early
a8 possihla, and

We Furrerr Ures, That the federal governmeant
complete the tupogmpfﬁcal surveys of the public lands
ot its own axpanso.

ighway

In Memory of Austin B, Fletcher.

WHERBAS, Austin LI, Fletcher, one of the charter
members ot' the American Assoclation of State High-
way Officlals passed away at Washington, D, C, on
March 9, 1928, and .

WHEREAS, Mr, Fletcher was one of the notable high-
way engineers of the United States, emhndying in
himself both the high Ideals of hls profession and its
gutTtandlng service to state mnd nation; therefore,
e It

Resolved, Thnt the American Asgeociation of State
Highway Officiels extend to the relatives of Mr.
Fleicher in their great sorrow the heartfelt sympathy
of its members; and expression be given to the sor-
row thal the members of this associutlon feel in the
loss of a personal friend and a most honored and able
member of their profession: be it further

Resolved, That a copy of this resolution be spread
upon the minutes of the association as a lasting tribute
both to a life well lived and to & career, & monument
to which are better highways the nation cwver.

WASHINGTON, D, C.—The streets and boulevards
of the National Capital are lined with 109,123 well
kept shade trees, n census shows. A recent appro-
priation will add 3500 more,

STATE CREW PRAISED
FOR FIRE FIGHT

(Continued from page 138.)

The trees were pine trees, Sta. 837400,
See. D; oak, Sta. 18450, Sec. F'; oak, 284-00;
oak, 136--00; oak, 143+400: oak, 133+400;
oak, 184-+00; oak, 188400, In several cases
we eut underbrush from the tree and kept
the fire from getting started in a tree,
or back-fired from a elump of trees. There
were several that first had a burning limb,
that we cut off or used the force pump
and did not take much time. But the above
trees would have burned down to the ground.
The boys all put up a good fight, and the
distriet ranger was very much pleased with
the results obtained, thanked us for use of
equipment and men for crew leaders.

Two of our employees tried to be as stub-
born as the fire while the cabins were on fire
in Pine Valley, and they had to be earried out.
A bucket of water and plenty of fresh air
brought them out ic short order.

THE ROAD HOG.

There is n creature that is allowed to run loose
on the highways of ecvery state, who hns probably
been the cause of more objurgation on the part of
motorists than any other one thing in Motordom.
It thinks that the Tnited States Government, the
State Highway Commission nnd nll other road-building
agencies have expended millions of dollars to construct
highways for its own personal use., This creature is
known as the Rond Hog. Tt has the human form
but none of the characteristics usually attributed to
those above the lower animals,

It travels along the middle of the highway usunlly
in a heavy car but sometimes in a car not so heavy
and nothing short of fear of hurt to its own thick
hide will cause it to give the proper share of the rood
to others,

It has been known to go to u headlight adjusting
station, have the lights on its ear properly adjusted,
receive a certificate for his protection and then deliber-
ately change the focus and rilt of the lights so that
they will blind an oncoming motorist and force him of
the road.

If traveling towards you it will try to bluff you into
giving way for him and if you are overtaking it, no
amount of honking cn your part will cause it to get
oyer one iota,

Just a word of wurning, Sometimes particularly
on & narrow road, you think the other fellow ix hogging
when you are doing it unconsciously, 'I'his is par-
ticularly apt to be go if yon are driving n car to which
you are not accustomed. A slight change in the ele-
vation of your eyes or of the contour of the road
is very apt to cause you to misjudge your distance
from the right hand edge of the rond. Be sure to
keep well over to your own side of the road in
passing.

—Berkeley Trafie Safety Commission,
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IMPROVED HIGHWAYS AID DE-
VELOPMENT AT LAKE TAHOE

{Continued from page 9.)

yaeativn months of June, July and August. As a
recreational road throngh n scenie aven the loeation
and construction call for a sacvifice of some of the
engineering principles used on a high-powered ecom-
mercial road in order to protect and display the
scenic beauties of the country traversed. It is neces-
sary, however, to ndhere to those prineciples of loca-
tion and construction that nffect the safety of the
road, for experience indicates clearly that even through
a =cenic country n fair per cent of the trafic moves at
kizh speed. While it may become desirable or neces-
sary to vestriet by luw the speed of traffic in the
recreational nrens, it will never be wise to let down
on the standards by which safety is bmilt into the
ronds. Howover, the necessity of saving distance, or
of eliminating unpnecessary rise and fall is not so
important; therefore, the locutor may exercise con-
siderable lutitude in luying out the roud to take
advantage of strategic points where the most mag-
nificent views will be available to the traveler. In
generanl in the Lake Tahoe area the principal restrie-
tion to getting the best to be had from a seenic point
of view Is the fact thal private ownership makes any
movement of the road from the position of the mther
meandering route of the old road s difficult problem.
An mnfortunate event in the history of Lake Tuhoe
has been the acquisition of all of the land fronting
on the lnke by private owners, and the designation
by these owners of the loeation of the road across
their property as most suited theiv convenience. The
vesult was a rather haplanzard road, from which
departures could be made to a limited extent only.
By retuining the old Jocations of the road at the
strategic places such as along the lake front, or where
the best views could be obtiined snd modifying the
intervening leeation as muek as practicablie. a road
lins been secured that will present to the traveler
beautiful vistas of the Inke through the trees, close-np
views along the beach, and magnificent panoramas
of lake and mountain from the higher elevations.
Easgy curves throngh wooded nreas have been used in
preference to tangents, and the display of a straight
gash through the forest hias been avoided. Wide road-
side preas are heing provided for parking where the
best views are to be obtained, All standing or fallen
dead timber and brush is being removed from the
SO-foot right of way and burned, Cutting of live
trees I8 restricted to the area ueeded for roadway.
The effect of this preservation of timber and rvoad-
side clean-up in added attractiveness is remarkable,
for new vegetation springs up that could not thrive
before, and the roadsides present the appearance of a
beautiful natural park.,

The character of work done to date in this area
will be continued until all of the highway oround the
lake is completed. The next units for improvement
will undoubtedly be a G-mile section from the Meyers-
MeKinney road to the state line at Lakeside, and a
section of sbout 1.5 miles at the head of Emerald
Bay. This latter unit will constitute one of the most
scenic roads in Californin overlooking, as it does.
Emerald Bay and Lake Tahoe with a background of
Mt. Tallae and other rugged peaks

The people of California have been given a demon-
stration of how traffic service can be improved by new
construction amd by better maintenance. They have
responded with an increase in traffic that calls for a
contipuation of the construction and for constant

vigilance on the unimproved roads to equal or better
the standard of maintensnee that has been =et. Tt
is the nim of the employees of the Division of Iligh-
ways to see that they are not disappointed.

HOW HIGHWAY BRIDGES ARE
INSPECTED

(Continued from page 5.)

inspected while being made. Then pieces of
steel from each unit of manufacture are given
a physical and chemical test. When the steel
is fabrieated, or put together to form parts of
the truss, it is again inspeeted to see that
proper sizes and length of materials are used.
Before shipment the steel is given a shop coat
of paint prior to the two additional coats
which are applied in the field after erection.
This paint is subjected to a chemical test
before application and the application closely
watched to insure that no dirty or rusty steel
is covered and to see that all parts are
thoronghly painted to guard as mueh as possi-
ble against the ravages of rust. The steel
as assembled is then weighed in the presence
of the inspector before shipment. Payment
is based upon these weights. Then, when the
steel zrrives at the birdge site the erection is
inspected to see that it is properly built in
place. When riveted, each rivet is tested after
being driven to see that it is tight that it may
function properly as designed. Great ecare
is then taken to see that the steel work is
properly painted for in this case when you
save the surface yon save all.

CONCRETE TESTED

Conerete is similarly tested except that con-
crete differs from steel in that it is mann-
factured on the job. The cement is tested at
the ecement mill before it is allowed to be
shipped to the bridge site, The aggregate is
inspected and tested for strength and grading.
Proper proportions to be used are determined
by the engineer in the field. The water that
is used is snbjected to a chemical test and the
amonnt used in the concrete is inspected, The
mixing and placing of the concrete is then
inspected by the engineer.

All the other materials are likewise inspec-
ted and tested—timber, piling, reinforecing
steel, bronze expansion plates, machinery,
electrical apparatus, ete.

The intent of the foregoing is to deseribe in
a general way the ““whal and why '’ of bridge
inspection. Necessity and sufficient funds
are prerequisite to a hridge ; plans and specifi-
cations follow. Competent bridge inspection
then insures cfficient and economical bridges
and for existing struetnres insures safety for
the traveling public.
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Would Adorn State
Roads With Oulside
Christmas Trees

The cover for this issue of CALIFORNIA
Hicaways axp Punuic Worgs features the
movement for OUTDOOR CHRISTMAS
TREES which is sweeping California. Not
only are there outdoor trees being urged for
homes, but each eommunity is being asked to
have a Christmas tree, properly decorated
somewhere along the state highway that serves
that partieular eity.

It is urged that these outside Christmas
trees will not only radiate the cheer of the
holiday season, but will also advertise to the
world  California’s  salubrious Christmas
climate,

The drawing for the cover was made by
F. M. Muse of the Division of Highways,

Selecl Model Areas
For Roadside
Beaulification

The Maintenance Department of the Divi-
sion of Highways is now condueting u survey
of state highway roadsides upon which to
base a “‘clearing and eleaning np’’ program
for the eoming year.

In each of the ten highway distriets of the
state, a portion of road is being selected to
serve as a model section for roadside beautifi-
cation. These scetions will be planted with
trees and shrubs suitable for eaech loecality,
and having regard both to soil and elimatie
eonditions that prevail there. It is thought
that these sections will serve as typical
examples and guicdes of proper and practical
methods to follow in roadside betterment and
heautification, and will benefit both the high-
way organization and eounty and eommunity
organizations.

STOP, LOOK, LISTEN

Ile heard the toot, but tried to scoot
And beat the choochoo to it
The poor galoot new twungs a late;
Take heed that you don't do it.
—Georgia Highweys.

NEBRASKA has built 3246 miles of gravel high-
ways in the past four jears. Their annual main-
tenance cost has averuged $405 per mile, On twenty-
two of the most heavily traveled routes this figure is
$370, wot inecluding major repairs and resurfucing.
Cost of resurfacing has averaged $572 per mile,
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U.S. May Lend
Road Engineers to
Neighbor Nations

The Pan American Union has expressed hope for
the enactment of a bill which will come before the
U. 8. Senute during the next session and which would
authorize the President to detail engineers from the
Bureaun of Roads to ussist Latin-American govern-
ments in highway matters.

This bill, which wus introduced by Senator OQddie
of Nevada, was considered by the Sennte Commitree
on Post Offices and Post Roads during Lhe last session
and was reported to the senate with the committee’s
approval, It retains its pavliamentary status on the
legislative calendar and will come up for consideration
at the next session,

DR. ROWE SUPPORTS BILL

A letter from Dr. [, 8, Rowe, Director Geneval of
the Pan American Union, addressed to Senator Oddie,
expresses the hope of the Union for faverable actinm
cn this bill as follows in full text:

“1 understand that the measure providing for the
appoinfment of highway engineers for service in those
Latin-American countries that may request the assist-
ance of such engineers will shortly come before the
commiltee,

“T hope that this measure will vreceive the favorable
congideration of the committee and that it will also
receive the approval of congress. The Pan Ameriean
maovement rests on the basis of mutual helpfulness and
cooperation between the Republics of the American con-
tinent and on the principle of having the bencfit of the
experience of each placed at the disposal of all the
Repnblies. I feel that the adoption of this measure
will constitute a veal service to the cause of Pan
Americanism, inasuiuch as it will place at the disposi-
tiom of all the otlier Republics the cxperience of the
highway engineers of the United States”

COMMITTEE EXPLAINS RILL

The senate committee's report recommending enact-
ment of the bill explains the purposes of the measure
and cites a statement of President Coolidge in his
last annual message to congress as favoring such legis-
lation, That part of the report follows in full text:

This bill would authorize the President of the United
States, upon application from the foreign governents
concerned and whenever in his discretion the publie
interest renders such a course advisable, to detail
engineers of the Bureau of Public Roads of the Depart-
ment of Agriculture to assist the governments of the
Republics of North America, Central Ameriea and
South America and of the Republics of Cuba., Haiti
and Santo Domingo in highway matters.

The present law provides that the I’resident wmay
detail officers of the Tnited States Army, Navy and
Marine Corps to assist the Latin-Amervican Republics
in military and naval matters, This bill is drawn with
the exact wording and sauthorization as that with
respect tv officers of the Army and Navy, (See
senate hearings befnre Committee on Post Offices and
Post Roads, Mavch 30 and 31, 1928, pp. 4-9.)

The President in hiz message to congress on Decem-
ber 6, 1927, called the atfention of the congress to the
sitnation and to the advisability of suthorizing hiin
to have the same power with reference to engineers
in highway matters as he possesses with respect to the

CALIFORNIA CONTRIBUTION
TO HIGHWAY BUILDING
LAUDED BY U. S.
ENGINEER
(Continued from page 13.)

The mainterance cost is not yet completely
known, but it is not expected to exceed the
cost of maintenance by other less effective
methods. Tt will consist in patehing and pos-
sibly reworking some sections that are either
too lean or too fat.

There is no reason that the new cil process-
ing ean not be applied to new construction as
well as existing older roads. It will be neces-
sary to have the lower layer thoroughly com-
pacted by travel, say for a depth of four or
five inches. With a minimum amount of
scarifying, the top layer of fine material may
then be processed.

‘Whether or not the oil-processed top can
take the place of good penetration macadan
remains to be seen. The best penetration
macadam or bituminons macadam, six inches
thick, can now be built in the west at a cost
of from $1 to $1.25 per square yard. The
bureau is doing fifty-three miles for which
the average cost for six inches in $1.20, and is
regarded as high due to searcity of surfacing
stone and high freight.

The oil-processed roads complete with a
processed top of two inches, on a four-inch
compacted base, will cost about 84 cents per
sguare yard, with comparable prices for stone.
With an apparent difference of from 25 to
40 cents per square yvard in the cost of the
two types, the item of relative maintenance
costs becomes important.

Nevertheless the oil-proeessed top has ar-
rived in point of time and is going to stop
forthwith a great annual loss on many miles
of fine crushed reads in the west.

officers of the Army and Navy. The Prezident's
message relating to this matter containg the following :

“While the advantage of having good roads is very
large, the desire for improved highways is not limited
to our own country. Tt should and does include all
the Western Hemisphere. The principal points in
Clanada are already accessible. We ought to lend our
encouragement in any way we ecan for more good
roads to all the principal points in this hemigphere
gzouth of the Rio Grande. Tt has heen our practice to
supply these¢ countries with military and naval
advisers, when they have requested it, to assist themn
in national defense. The arts of peace are even more
important (o them and to us.  Authovity should be
given by law to provide them, at their request, with
engincering advizers for the coustruction of rouds
and bridges.”
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REDUCING ACCIDENTS ON
STATE HIGHWAYS

(Continued from page 11.)

locally “in and out diches,” indicating that a vehicle
can drive in the ditch in case of necessity and still
come out without accident.

PAVEMENTS

Engineers have recogunized the value of wider pave-
menis for the purpose of eliminating accidents. It is
now almost universal practice to super-elevate and
widen ull curves ond this has been recognized as
un important contribution to highway safety. There
is wo reference made to different types of surfuces in
connection with highway safety.

LEGIBLATION

In some of the states elaborate mensures have been
pussed or ure belug passed by legislatures for the pur-
pose of regulating traffic and pedestrisns and to assist
in the prevention of highway nccidents,

LICENSIRG DRIVERE

One detail of legislation referced to by mauy of the
states is thot of licensing drivers of vehicles after
pussing exuaminations showing they are able to drive
stich vehicles. The examination would require knowl-
edge of the rules for the use of the highways, speal
limits, ns well as the ability to satisfactorily operate
an antomobile.

SPEED LIMITS
Speed limits vary widely in the different states,
runging from proctieally o limitless speed to 15 or
20 miles per hour.

TRAFFIC I'ATEBOL

Traffic patrol systems have been adopted by many
states, and are advocated by muny others.

ENFORCEMENT

In certain states we find that the prescribed legis-
lative trafic regulations are enforeed, while others do
not take them seriously,

A few of the states have referved to the enforce-
ment program which will take place following the
vineational eampnign. They feel (hat the highway
commissions shonld first construct the roads in a
manner that will remove from the highways the maxi-
mum number of hazards, The user of the highway
should then be regulated in such manner as to
gunrantee gafe passage for himself aod other users
of the highway when the proper legislative require-
ments nre respected.

EDUCATIONAL WORK

Several states have aetunally commenced educttional
campaigns for the purpose of instructing drivers and
pedestrians how best to use the rondways and have the
lenst number of wceidents. In some of the states
elnborate educational campaigns are being carried on.

NEW YORK—The Westchester County park sys-
tem, which has been developed to beantify the region
and relieve traffic north of New York City, has been
provided with 140 miles of new boulevards and nearly
200 grade separations. [Ilighway bridges have been
given mnotable architeetural treatment.

Roadside Planling
To Improve
Main Highways

The anct, passed at the last session of congress.
which permits the federal government to pay half the
cost of wayside planting along federal-aid highways,
will give considerable impetms to the movement long
fustersd by women's clubs and other social organiza-
tions, and its effect will quickly be evident in an
improvement of the appearance of the main interstate
roads, according to the Bureau of Public Roads of the
United States Department of Agriculturs.

Latest available figures show that 25 states have no
Inws governing tree and shreb planting along high-
ways. A few of the remaining 28 have good laws, but
the majority have indifferent ones.

The Muassachusetts Departiment of Publie Works,
and the highwny nod forestry departments of other
states, have nlready demonstrated how much cun be
done at small cost to beantfy the roadsides by judicious
planting of nntive trees, shrubs, and perennial flowers,

The Maseachusetts Department is empowered by law
to make rondside lmprovements, the work including
such planting, replacements, and care as may be neces-
sary. When a voad is laid out as n state highway,
it is generally made sufficiently wide to provide an area
on ench side of the traveled portion for romdside
improvement. No tree, shrub, or plant within such a
highwey can be cut. removed, or new ones added
without o permit from the highway department.

The work of roadside improvement in Massachusetts
i# done by the maintenance division. The cost is
inclnded as a part of the regular maintennnce expendi-
ture of the state. The state has a nursery at Palmer,
where trees and shrubs are propagated and where the
highwny landscape supervisor traizs men in the care
of trees and roadside beautification.

Publie aequisition in all states of suitable Lracts of
land along the highways for siate parks, for purposes
of recrention aud eonservation of timber and animal
life. and the aequisition of small read-bordering strips
and plots for development of parkways and parklets,
says the burean, would enhance considerably the ap-
pearance of the roadsides.

California Leads In Inerease
In Gas Consumption

California is leading all states in the Union in the
increase of gusolive cousumption by motorists, accord-
ing to veports of the T. 8. Department of Agriculture,
These snow that during the first six months of the
present year the state showed a gain of 39.000,000
gallons in gasoline consumption by motorists, which is
approximately an 8 per cent incrense over last year,
Texas ranks in second place and Ohio is third,

The revenue collected in gas tax the country over
for the first half of the year passed the £140,000,000
mark, which ix some $£39.000,000 more than collected
in gasoline tnxes Lhe first six months of last year.
Nearly every state in the Union showed a gain in
consmnption,

The average tax the coumiry over is 3.02 cents,
compared with the average of 255 cents during the
first six months of lenst year. Of the £140.000.000
collected all but £50650,000 will be used in the con-
struction und maintenance of state and local voads,
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MAKING THE HIGHWAYS
OF CALIFORNIA SAFE

{Continued from page 10.)

effectiveness and observaunce are placed only
at points of actnal necessity.

AETERIAL STOPS

While it is true the installation of arterial
stops has in some instances perhaps been
averly ambitions, the sonndness of this safety
measure is best eonfirmed by its general ob-
servance. Barly in 1927 the Division of High-
ways undertook to interest the various
eonnties in these installations at important
roads intersecting the highway, as a means
of safely expediting the traffic. County
officials were advised of the roads to be signed
and provided with copies of statutes govern-
ing their adoption. The response has been
general and has done much to improve the con-
dition and safety of traffie.

PROTECTING TIIE SCHOOL UHILDREN

During the past yvear ‘' School Slow’™ signs
have been painted on the pavement either side
of all school buildings fronting our highways.
This single measure has done and will con-
tinue to do much for the protection of school
children.

GUARD RAILS

Guard rails along narrow grades and steep
embankments and at other critical points are
installed. A very strong guard rail has been
developed by our engineers, consisting of 8 by
8 ineh posts and three 2 by 6 planks laminated.
These guard rails are placed seeurely in the
ground and are painted white. This particu-
lar design is but little more costly than other
types and has proved more effective than any
of them. In addition to this guard rail, cul-
vert ends are marked by 6 by 6 inch posts
painted white so that motorists are aware of
the usnable road width,

Furthermore we have learned that the psy-
chology of the motorist causes him to keep
away from a rail and therefore, in order for
our bridges and other drainage structures to
have the same eapacity as the highway, they
must be wider than the travelable area. These
narrow bridges are responsible for numerous
aceidents, as shattered glass and mutilated
bridges will testify. We are widening these
structures out just as fast as it is possible to
do so, making them a minimum of four feet
wider than the highway itself and designing
them so that when the highway is widened the
strueture ean again be widened. There are in
the state certain bridges with wooden decks
which in winter become frosty with conse-

quent danger to traflic. During the past year
the surfaces of many of these bridges have
heen made nonskid by the addition of coarse
roek, and the bridge decks of future construe-
tion under similar eonditions will be made of
concrete,
SANDING SLIPPERY PAVEMENT

During the past year many slippery pave-
ments were sanded in the early morning hours
by highway erews, Where this condition
conld be remedied by planing the surface, it
has been attended to during the past sum-

mer.
CHANGING ROAD CROWNS

The old dangerous high-crowned roads are
not permitted in modern highway construe-
tion and the sections rvemaining in the Cali-
fornia highway system ave being rapidly
replaced by erowns so low that the erown is
not perceptible to the motorist. At the time
of construction efforts are also made to import
material so that the deep borrow pits adja-
cent to Lthese puvements are filled or at least
eraded to a very flat slope.

GRADE CROSSINGS

The elimination of railrcad grade crossings
is a very imporrant and definite part of our
highway building program. Twenty-six
dangerous grade crossings have been elimi-
nated during this enrrent biennium, and this
program will be extended during the next
biennium. In the meantime, we are, in
eooperation with the railroads and the Rail-
road Commission, having installed improved
warning signals,

LIMITING WIDTIT OF LOADS

There are, however, certain features, the
adoption of which will do mueh to promote
safety on our highways. T have in mind the
limitation of the maximwn width of load
which may be moved over our highways with
reference 1o the available width of travel way.
Under no ecircumstances should owerwidth
loads be permitted on important highways
which wonld leave less than one traffic lane
ou paved or surfaced travel way available
for the publie travel,

A more definite limitation should also be
placed on the lengths of loads which may be
hauled over our highways based on the grade
and alignment of the road to be traveled.

PARKING PROBLEMS

Promiscuons and unregulated parking
should also be corrected. With pavements
and trave]l way now being improved in excess
of 20 feet, the present law permitting parking,
provided it leaves a elear and unobstructed
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width of not less than 15 feet upon the main
traveled portion of the highway, opposite
sneh standing vehicles, is elearly hazardous to
traffie.

TIEE OF HIGHWAY ROADSIDES

Another feature adding mueh to the eon-
fusion and hazard to traffic is the soliciting or
vending of wares along the highway roadsides.
A close runner-up for this nuisance s the
erection of sign boards along the highways
and at important road intersections Both aim
to distract the attention of the motorist and
the hazard is in direet proportion 1o their
suecess in this endeavor,

WOMEN ARE IIELPING

Through the California Development Asso-
ciation, two hundred and seventy thousand
organized women of California are carrying
on a statewide program of edueation in an
effort to reduee accidents and deaths by auto-
mobiles, and with their splendid aid these
features will no doubt be laken eare of, as
the public appreciate their importance, -

All this is only a part of our program to
make our highways in California safer and the
best evidence thai we are doing this is the
fact that deaths attributable to improper con-
struction are steadily being reduced.

Maps Are Prepared
Of Federal-Aid Roads

The first series of uniform scale maps ever
made showing the status of improvement of
the federal-aid system of highways is com-
pleted with the exeeption of California and
Texas, and is veady for distribution, it has
Just been stated by the Bureau of Publie
Roads of the Department of Agrienlture.

The statement follows in full text:

Mups of the two slates will be finished in a short
time. The maps show the statux of improvement of
Lhe federal-aid highwoys system in each state regavd-
less of whether the construction hus been done with
the aid of the federal government, by state, by county
or by township, A system of symbols indicates the
type of improvement of nll roads and whether the
work was depe with or without the assistunce of the
federal government,

The maps which are called progress maps and are
to be published periodieally to vegister any change in
improvement of the highways, are prepared om sheets
of uniform size, somwe stales requiring two, and are so
bound that they mny be punched and placed in a
loose-leaf hinding.

TUTAII—The longest highway tunnoel in the world—
more than a mile—is being constructed as part of the
vew Zion-Mt. Carmel llighway in southern Utah.

Methods Discussed
To Protect Roads
Against Landslides

S RESULT OF a study of landslides and
A_ their relation to highway building, the
= = Bureau of Public Roads, Departiment of
Agriculture, has concluded that preventive
measures, particularly drainage, should be
substitnted for retaining structures, The
study was made in seetions of West Virginia,
Ohio and southwestern Pennsylvania.

The full text of the eonelusion of the report,
prepared by George E. Ladd, associale geolo-
gist, Tollows:

The most important conclusion resulting from the
=tudy of slidex in this district s that, generally speak-
ing, preventive mensures <honkl be sabstituted for
retaining structures,

Usually s cortain Jond is onaveidable. The nature
of the detritnl materin]l ix =uch that it ix unstable
when wet, the tendency toward instability depending
on the fineness of the materinl and the elay content.

The normal lond and satare of the material can not
generally be changed. but it ix usually possible to
elimisate the third factor causing slides, namely,
witter. It is not necessary to elimigate oll molsture,
but the content must be kept below the eritienl point
at which it makes the muss uustable.

This muy be done, veconding to the pature of the
problem. by sarface protection from penetration by
rainfall, by surface deninnge, or by mnderground drain-
nge which renches the source of seepage or flow. Side
fills and through fills can be protected from pene-
tration by rainfall where necessary.

IL is also possible to isolate them from undergronnd
wiater in most cases.  Masses of overhanging detritus
can genernlly be suficiently drained to preveut move-
ment,

Ouly sporadic attempts ot deainnge control have
been mude. A ease at Morgautown, W, Vi, has been
described where draivnge of undevlying shale solved
a serious problem.

Small-gize open-joint tile hax been ocensionnlly wsed
in goft spots in o voud and Feeueh deaivs huve been
placed bepeath inxide ditches,  Some surfice drain
age has been undertiken for the purpose of removing
water from pockets of overhanging, old-slide detritus.

Such work, however, has been neither systemalic
nor thorough, Lack of emphasis on prevention ig com-
mon to most hwman experience and we spend money
on landslides largely after they have ocearred.

It is believed that this district needs more trenching
machines, and fewer steam shovels and piles; that
drainage will be found to be cheaper apd more perma-
nent than any cowtrol methud vow employed, and
that it must be undertaken with knowledge of local
geological conditions.

Detritul arens, which are traversed by ronds must
be studied from a geological standpoint, Water seep-
age must be trnced to its source, and water volume
determined following rainfalls of varving intensity,
Test holes or other means of interior explomation will
unswer this purpose.

If detrital material has been undisturbed for o eom-
sidernble time, fine clay may have been washed down-
wards and accumulated below ax in the formation



CAIAPORNTA HIGHWAYS AND PUBLIC WORKS 31

of subsoils. Therefore, where slide material has been
at rest for some time, the greater part of the under-
ground water will be found comparatively near the
surface—that is within three to five feet of it

In one case observed after a heavy vainfall, where
a cut had been made in a thick mass of detritus, water
was escaping in almost a solid sheetr, along a plane
about five feet below the top of the cut,

Before fills are placed it is vitally important to
observe whether the location is on ground which is
wet not only during bt for some time after rains.
When wet spots are found, the source of the moisture
must be located.

Frequently it iz in detritus on the hiliside and after
a fill is placed, water enters from the side or end
contact. The use of wet materials in building a fill,
especially at or near its base, has been demonstrated
to be a dangerous practice.

A number of illusivations of sidehill failures ave
presented because they constitute the most serions
phase of the slide problems in thix district. Most of
them can be prevented by drainage on the inside of the
road, or, better, by drainage installed before the road
iz graded,

The annual damage resulting from the slides and
subsidence is so enormous that systematic preventive
experiments and study of relative costs and perma-
nency of rvesults is obviously justified.

It is believed that the solution of a very large
proportion of the cases which arise, and this includes
evidence of danger as well as slide movement, lies in
the direction of drainage.

Improvement Made
In Road Machinery
For Removing Snow

MPROVEMENT in road machinery has resulted
in marked progression in removing snow from
highways throughout the United States, the Bu-

reau of Public Roads aunounced November 5.

The full text of the Bureau's statement follows:

In 36 states, where snowfall is heavy, 111,645 miles
of main highways were clearved during the winter
of 1927-28.

TRUCK PLOWS FAVORED

Tver since the practice of removing snow from
highways began in 1921-1922, there has been a steady
improvement in machines and egquipment available,
with an inereaged amount of equipment every year. Im
tlie six years, the use of truck plows has grown from
184 to 3412; the number of tractor plows from 281 to
1275, Since both types multiplied more than eleven-
fold, and since road mileage cleared increased only
about fourfold, indications point to a greater com-
pleteness of suow removal. The use, during the past
season, of less than half the number of graders
employed in the previous year indicates that the grader
has been found less effective than the truck and tractor
plows.

In 17 of the states, all snow-removal work was done
under the supervision of the state highway depart-
ments. In 15 states, the work was done by both states
and counties or other loecal governments. In only
four states was the work done solely under local
control,

Suggest Zoning as
Means of Preserving
Beauty of Highway

(From the Burlingame Advance,)

The city of Burlingame faces a problem on the Bay-
shore Highway, The problem lies in the new road
link’s beautification and the keeping of unsightly
buildings from its borders,

The State Highway Commission has petitioned
Burlingame officials to preserve the road borvders for
lawns, shrobs and fowers,

And that brings the officials face to face with the
problem.  As the situation stands today, the lands
adjacent to the Bayshore Highway are unrestricted.
They are not even zoned. Owners of the lots can dis-
pose of the land for any purpose, factories, residences,
hot-dog stands or anything they choose. Burlingame
has but one control over the land and that is through
a fire ordinance. This jurisdiction, according to
officials of the city is questionable.

City Treasurer Frank Bloom suggests a remedy.
This remedy is in the form of a petition signed by
many people so that it will bear weight with the
council.  This petition should request the council to
immediately zone the lands immediately touching the
highway us first class business property. This zoning
will automatically bar cheap and unsightly structures.

Indications of what might be in stove in the Future
is the fact that already a tract of land adjoining the
shore road, is offered for industrial purposes,

One parcel of Tand has already been designated resi-
dential but not officially so. No ordinance can regu-
late the type of construction.

This iz an important matter and citizens should act
upon it immediately or a beautiful bit of road may
rapidly become an avenue of advertising sign boards
and unartractive cheap buildings for commercial gain.

An henest speeder had just hit a dog and had
returned to settle his damages, if possible. He looked
at the dog a moment and addressed the man with a
gun,

“Looks ag if I'd killed yer dog,”

“Cerlainly looks that way.”

“Very valuable dog?"’

“Not very.”

“Will five dollars be enough?”

“Well—T guess so.”

“Sorry to have brokem up your hunt,” said the
motorist pleasantly as he handed the owner a crisp
five-dollar hill.

“I wasn't going hunting—jest going out in the
woods to shoot the dog."—Towney Kat.

Work on the widening and straightening of the
Mount Baker highway, Washington, probably will be
started in the early spring. DPreparations are being
made by the state highway department to ease a
numher of dangerous curves and to build two new
bridges over the Nooksack River, one at Nugent's
Crossing and one at Warnick.

“Have you some of that gasoline that stops knock-
ing?”
Scrvice Station Attendant—“Yes,"

“Then give my wife a glass."—Fos Augeles Azuride.
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Progress Reports From the Counties

T T 7

7 : 4 7

ALPINE COUNTY

COLUSA COUNTY

The survey for the new route between Markleasville
and Colaville is progressing satisfactorily. Arrange-
ments have been made to have the w in District
IX handled by this Distriet. Mr. W. B. Thompson
iz chief of party.

It is planned to build & new bridgz and grade
approaches across Markleeville Creek at Markleaville
The work will be advertised so that it may be done
early next spring.

The widening of the Alpine Highway along the
famous Carson Spur is nearing complction under the
direction of Grant Merrill, Maintenance Foreman.

Wicenlng of the present yoad at Kinneys Reserveir
1s well un wuy wnd is under the direction of Fore-
man Merrill

Authority has been granted for surfacing and grad-
ing between Woodtords and Markleeville, and the
work will start soon under Foreman Grant Merriils
supervision.

AMADOR COUNTY

Location survey on the Mother Lode Highway is
being made under the directior of Chief of Party
. J. Munro, between Amador City and Martell

The right of way ls belng securad for the construc-
tion of the new location hotween Drytown and Amsdor
City, This is on the Mother Lode Highway.

Work hus just started oa the construction of drain-
age ditches and (he placing of drain tile to adequately
protect the ofl surfacing belween Sacramente County
line and Central House, wml alsy between Jone and
Jackson by the maintenance forces under H. 8. Clark,

The line change and improvement on the Silver Lake
grade on the Alpine Highway between Kays Hesort
and Plasse's Turnout is nearing completion under the
direction of Frank Walker, Maintenance Foreman.

The oll retreatment of oil surfaced gravel between
the railroad crossing east of ITone and a point 2 miles
ensterly has just been completed by W. H. Martin,
Maintenance Superlutendent.

BUTTE COUNTY

A contract has been awarded to L, €, and W, E
Karsteadt Lo gravel surface, 20 fect by 8 inches, the
highiway between Dutte Creek and Biggs road. This
work Is 90 per cent complete, Al the same time, the
floors of Bulle Creek and Cherokee Canal bridges are
haing reconstructed In antlelpation of heavier travel,
which the improved rowtl surface will encourage.

Harts Mill grade, between Oroville wnd Buerry Creek,
Ls itr!mg widened, and road drainage ditches are being
ullt

CALAVERAS COUNTY

Authority for construction of drnim%e ditehes to
adequately protect the oil surfacing has been granted,
and werk will gtart at ones under the supervizion of
J. H. Cates, Maintenance Foreman.

0i] retreatment on certain scctions of the oil sur-
faced gravel road between the Ean Joaquin County
line and Valley Springs is about completed under the
direction of W. H. Martin, Maintenance Superintendent.

Authority has just been granted for the clearing,
fmbhlng. gruding and drainnge on the Black Springs
ine change. The clearing Is about completed wnd the
work of grubbing and grading will be rushed tv com-
pletion under the supervislon of Foreman Gates,

Portions of the present highway from the westerly
county limits to Mountain House are soon to be sur-
faced by gravel. This will permit of through vearly
traffie from Willlams to Clear Lake.

DEL NORTE COUNTY

The Holdener Construction Cempany, which has the
contract for olling and surfacing 35 miles of (he Fel-
wood ng\m— from the Oregon line southerly have
practically compieted the work, there being only a
short stretch which it will be pecessary to complete
during next spring.

Protection work along portions of the road being
surfaced hy the Holdenesr Construction Company is in
progress by the Bureau of Public Roads Tem-
porary exceptions have been made in the Holdenar
Construction Company work during the progreas of
the Bureau of Publioc Roads operations.

The contract on 21 les of the Foosevelt Highway
north of Crescent City for placing approximately
16,000 cubic'g:]lrﬁa of crushed rock surfacing has now

n completed.

John R. Hill, who has the contracl for grading and
surfacing on the Boosevelt Highway from the Oregon
line southerly .7 mile, is now P & surfacing, and
should be completed in a short while,

The Webber Construction Company was recently
awarded a contract for placing 5000 cuble yards of
standamd erushed rock surfacing on the newly com-
pleted state highway from Elk Valley to Smith River
Bridge on the Redwood Highway, and this work has
just recently been satisfactorily completed, and the
new roadway will be ready for use 8 so0n As the
bridge is completad.

J. E. Johneon, contractor for the grading and sur-
facing of the highway between the Klnmath River and
7 miles northerly, has not yet completed his grading
operations, but 8 rushing his surfacing as fast as
posalble in crder w wet oul ws much surfacing as
possible before high water In the Klamuil River forces
a shutdown of the work,

Mr. Johnson's contract for the g:adtng ind surfacing
of 3.5 miles from the goutherly 1 Norte County line
northerly was practically completed when the winter’'s
storms came. The heavy storme caused considerable
damage and many large slides, and will make the
road practically impassalle for o good share of the
winter, and will necessitate Lhe contractor removing
the slides and repairing the damige before the finish-
ing work ean be completed.

EL DORADO COUNTY

A 24-foot graded rondway, between Eagle Falls and
Meeks Bay, !z belug bullt under contract by G. D.
Contoules. The sharp curves, narrow roadway, and
steep grades, now existing, will be ellminaled when
this project is completed, which is expected to be
toward the end of November of this year.

Davylighting of cuts and widening of roadway have
been made at points along the road to permit of
observation points from which travelers may enjoy the
excellent scenle views along this highway.

FRESNO COUNTY

Concrete work on the substructure of the bridge over
the San Joaquin River at Herndon is nearing comiple-
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tion and Contractor Carl H. Peterson is assembling
steel for the superstructure.

Work is being started at once on oil-mixing the road
from Coalinga to the Monterey County line on the
Sierra-to-the-Sea Highway. This road has reccently
been widened and partially resurfaced by day labor.

A location party under S, A. Cobb is making a sur-
vey in the Kings River Caryon. This work is attract-
ing a great deal of attention and hearty support from
the San Joaquin Valley,

The survey party in the Kings River Canyor, under
S. A. Cobb, was caught by the first heavy snow of the
season and a relief party was necessary to bring
themr out. The survey will be continued next spring.

GLENN COUNTY

‘Widening of the present roadway between Logan-
dale and Willows is under way by D. McDonald. The
highway is open for traffic as the widening is all on
the west side of the existing pavement. W, E. Shaw
is the resident engineer on this work,

HUMBOLDT COUNTY

The Engelhart Paving and Construction Con .any .

have completed their contract for grading and sur-
facing the 6.8 miles southerly from the northerly
Humboldt County line except for the placing of 3
inches of addltional crushed rock surfacing over the
roadway where relnforecement was necessary. .

On that portion of the highway from Orick northerly
to Russ Grove, bids were recently received for placing
an additional 3 inches standard crushed rock surfae-
ing over 6% miles of the roadway. The Engelhart
Paving and Construction Company were the low
bidders on the work, and if the contract is awarded
to them, it is expected that surfacing operations will
start immediately.

W, H, Hauser has completed the construction of
2.1 miles of the Redwood Highway between Fortuna
and Fernbridge except for the placiug of approxi-
matlely 600 cubic yards of crushed rock surfacing. The
entire length of the contract ls belng used by the
traveling public.

A line improvement at the southerly approach to
the North Scotia bridge has been satisfactorily com-
pleted by Smith Brothers, and the road open to traffic.

Contractor W. €. Elsemore is placing additional
crushed rock surfacing over 1.4 miles of the Redwood
Highway in the vicimity »f Pepperwood. His work
is just a little more than half complete at the end of
November.

INYO COUNTY

devoted entirely to a drafting room and blueprint room,
and the other given over to offices, This is a muchly
needed improvement and reguired by the exparsion of
the distriet organization.

The furnishiug of surfacing for 2 miles south of
Tinemaha Dam is advertised for bids to be received
at the district office on November 9th.

The portion of road from Diaz Lake to Cottonwood
Creek, being the 10 miles between the two Southwest
Paving Company’s contracts, is advertised for bids to
be received on November 21st. This work covers the
grading and surfacing (oil-treated) of this section
of road to new alignment and grade and will elimi-
nate one of the poorest sections of road between
Mojave and Bishop, so far as alignment and grade
are concerned.

KERN COUNTY

A crew has completecd the survey from Moujave to
Cinco on the main highway, obtaining Information for
the preparation of plans and advertising of this section
of road this year. They are now working from a point
5 miles. north of Ricardo to Freeman for the same
purpose,

The new road graded by state forces from the main
highway near Freeman to the Walker Pass Summit,
is now completed. To those who have traveled the
o0ld winding one-way road, this newly graded ssetion
will be a pleasant surprise.

The contract for grading and paving Wasco to
Famosa on Route 33 has been awarded to G. A,
Graham. Construction work is now under way.

Kern County is financing a survey over the
Tehachapi from Bakersfield to Mojave. This work will
be put under way at once.

A survey over the Tehachapi from Bukersfield to
Mojave has been started by a parly under S, A. Cobbh.
This work is being financed by Kern County.

The Valley Paving Company of Visalia has started
grading work on their contract from Famosa to Wasco
on the Cholame Lateral.

KINGS COUNTY

The California Construction Company is starting
work on widening and resurfacing from Hanford west
to the county fair grounds. J. F. Knapp has charge
for the state.

_The 30-foot pavement from Hanford west on the
Sierra-to-the-Sea lateral is nearing completion by the
California Construction Company. . Knapp is
resident engineer on this work.

LAKE COUNTY

State forces have now completed oiling, or reoiling-

by the road-mix method all of the road on the main
highway from the mnortherly county boundary to
Independence, with the exceplion of pourtions pre-
viously improved or under contract., The oiling
through the town of Independence and between there
and Alabama Gate will be completed soon.

The grading of certain line changes on the road
between Big Pine and Tinemaha Dam by state forces
has been completed and the surfacing, oil-treated, has
been recently completed by Montfort and Armstrong,
bhetween those points.

The Alabama Cate-Diaz Lake section, which
includes the town of Lone Pine, under contract to thc
Southwest Paving Company, is now shaping up and
a portion has bcen opcned to traffic. The placing of
the crushed rock base course is about completed and
the placing of the top course is to start at once.

Work on the Olancha-Cottonwood Creek portion of
the main highway, also under contract to the South-
west Paving Company, ig just started; a §-yard gas
shovel, trucks, etc., are at -work on the grading and
the timber bridges are under way.

A new reinforcad concrete bridge across the city of
Tos Angeles aqueduct, near Cowan Station was
recently opened to travel eliminating a rough stretch
of the old road.

The district office at Bishop has been enlarged by
the addition of two wings. One of these wings is

The state, using convict labor forces, is construeting
a graded roadway between Lucerne and Abbott Mine.
W. L. DMcFadden is the present resident engineer,
January 1, 1929, is the estimated completion date.

Bids will be opened on November 21st of this year
for grading and surfacing with oil treated crushed
stone the highway between Lucerne and Clear Lake
(l)laks. tIht is expected that the work will extend over

months.

LOS ANGELES COUNTY

Work has been completed by the Lewis Construction
Company on _the grading of 1.5 miles between Arroyo
Sequit and Los Alisos Creek on the Malibu Ranch.
Premixed California type surfacing was placed by the
contractor,

A contract has been let for the reconstruction of
about seven-tenths mile of highway between the north-
erly eity limits of Loz Angeles and Newhall Tunnel.
The roadway, which will be constructed along a revised
alignment, will be 40 feet wide, paved with 24 feet of
bituminous macadam.

Grading and the placing of culverts are in progress
on the reconstruction of 1.4 miles of Foouthill boulevard
between Glendora and La Verne.
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MADERA COUNTY

Hanrahan Company are setting up an asphalt plant
at Berenda for the resurfacing of Route 4 from

Madera to Berenda. Paul L. Wileox I8 resident
engineer for the state,
A econtract for building bridges over Ash and

Berenda sloughs on the Pacheco Pass Highway has
been awerded to A. W. Kitchen of San Francisco.

Contractor A. W. Kitchen of San_ Francisco has
started work on bridges over Ash and Berenda sloughs
on the Pachceo Pass Highway., Foundation work
= well under way and it is ex to have the
bridges finished ahead of the spring floods.

Grading wurk on Hanrahan Company's contract
from Madern north is belng rushed and paving will
start at once.

The contract for grading, bridge approaches and
paving between Herndon and Tharsa, 10 connect with
the new bridge over the San Joaquin River has been
awarded to the Hanrahan Company of San Francisco.

heavy plece of grading work, ln\rolvlng 200,000 eubje
vards of earthwork, or at a rate of 20,000 euble yards
{m- mila, The work is now 20 per cent complete, and
2z expected to be eompleted by August of next year.
A. P. McEwen is resldent enginesr,

The highway between Donner Lake and Truckee
iz being regraded and resurfaced, under contract, by
Mathews Construction Company.

ORANGE COUNTY

MARIPOSA COUNTY

Basich Bros. of Los Angeles, who have the contract
for mdinr and rock surfacing a portion of the
Yosemite all-year-highway are rapid progress
on structures and grading work. W. T Rhodes I=
resident engineer for the state on this job.

The conviet camp near Mariposa has besn dis-
continued and the work is being carried on by day
labor under B8Su tendent Carl Nelson, Soms
important revisions of line have been built and sur-
faced and very satisfactory progress ls being made

All of the Yesemite Highway is In excellent shape
for the winter traffic,

MERCED COUNTY

The bridge over the Ban Joaquin Tliver near Los
Banos on the Pacheco Pass Highway is being repainted
and redecked by Stephenson Consiruction Company of

San Francisco, New ng:lrolthal are ilso being built.
Thiz work will be completed by November 30th.

MONO COUNTY

The contract for grading about 3 miles of the main
hishway near Bridzaxort. which work was under con-
tract to Coolidge and Secott, of Nevada, ls completed
and will afford a much batter road for the winter

State forces have been worlking with very satis-
factory results widening certaln of the narrowest por-
tlons of the Tiogn Grade, Thla work wlll continue
until weather conditions interfera which may
rather soon, as four inches of enow recently foll near
the summit.

The Sonora Pass road has also been greatly improved
thiz summer by state forces; a comt)rausor and jack
hammers, together with the judiclal use of powder
has removed many of the rocky polnts heretofore
dreaded by the automoblle lourlst

The surveys are now complete oi the muin lighway
a.mwe Bridgeport and down the Walker River to Cole-
ville,
Many favorable comments on the olled surface on
the Sherwin Hill grade have been received and many
a car now goes -over “in high"” that never could
brag of that accomplishment before.

Rids will be received on 1.6 miles of grading to new
alimgr{\:rnt. at Hilton Creek in Long Valley, on Novem-

or 4

NEVADA COUNTY

Between Indian Spring= and Soda Springs a graded
roadway s belng built, under contract. by The Calla-
han Construction Co., Inc This is a partieniarly

The grading and paving, with California type sur-

facing, of the approwches to the Galivan overhead
crossing of the ta Fe Rallway tracks have been
completed. Trafic i using the new stretch of high-

waiy, which has eliminated the dangerous grade cross-
ing at Galivan.
All grading work has beén completed and paving is
progress on the reconstruction of the state hignway
between Anaheim and Fullerton. The new pavement
Portland cement concrete 56 feet wide
hetwean curba.

A contract has been let and work is in progress
on the grading and paving of 0.2 mile of highway on
improved alignment, on the coast highway just west of
San Clemente.

PLACER COUNTY

Botween Andora subway and Lincoln, the highway is
being reconstructed. This work was recently let by
contract to Fredrickson & Watson Construction Co.
and Fredrickson Dros

The work will consist of revision of alignment and
grade, utillzation of that t of the present 20-foot
pavement thal is of sound construction, constructing
new pavement over the existing 15-foot pavement, and,
where regrading and realignment |8 necessary, The
final construction will be a 20-foot continuous pave-
ment with & 16-foot over all bed, J. D. Greene is
resident engineer on this work.

From Sheridan to the northerly houndary of Placer
County, E. F. Hilllard is constructing, by contract, a
bituminous surfacing over the existing con-
'I";?rtt'la pavemnent and newly placed and existing rock

ers.

This will result in a 20-foot bituminous macadam
surface pavement with a 28-foot over all roadhed,

SACRAMENTO COUNTY

A reconstruction project is under way between
North Sacramento and Del Paso Par The work
consisis of realignment, revised grade, widening and
thickening of present pavement. The wearing sur-
face will be asphaltic concrete, The contractor, Clark
and Henery Construction Co., I8 comfortably ahead of
the construction schedule, and Is expected to finish
much sooner than the completion date, January 4,
lsé:ﬁﬁ lC. W. Rust lshrwidelnl engineer on thls work,
closed are two photo views of the Ord Spreadin
& Raking Machine used on this work. " N

Good progress is being made on the grading and
subgrade for the concrere pavi to go between Galt
and Arno, Fredrickson Bros. and Fredrickson & Wat-
gon Construction Company, contractors, C. M, Butts
is the residont engincer.

The oil treatment of the erushed gravel surinc
between 1 mile south of Arno and 1 mile norlh of
Arno has been compleled und s now open to traffle.
The work was done under the directlon of W. H.
Murtin, Malntenance Superintendent.

Authority has been granted for the repair, creosot-
ing and painting of the timber section of the Rio
Vista Hridge. Materinls are now on hand and work
is starting under the direction of G. E. Marshall,
Maintenance Foreman.

SAN DIEGO COUNTY

Good progress I8 being made by the Hauser Con-
struction Company on the reconstruction of 7.2 miles
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of the San Diego to EI Centro highway between Viejas
Creek and Guatay Creek. Four steam shovels are at
work grading the 36-foot roadbed.

Easterly from the Hauser Construction Company’s
job, between Guatay Creek and Pine Valley, the
Nevada Contracting Company has work under way
on the improvement of the alignment and widening of
the roadbed to 36 feet.

SAN JOAQUIN COUNTY

The concrete paving job beiween Mossdale and
French Camp is practically complete. Fredrickson
Bros. and Fredrickson & Watson Construction Com-
pany are the contractors. C. M. Butts is resident
engineer,

Widening with earth of the grade of the Cherokee
Lane for about 5 miles between Cherokee Lane and
Live Oak on the route between Stockton and Lodi
is nearly complete. D, McDonald is the contractor,
under the direction of R, H. Lapp, resident engineer.

Splendid progress s being made by contractors
Gannon and MeCarty on raising the grade north of
the Stockton Diverting Canal, This is on the new
entrance to Stockton from the north. Mr., Hubbard is
acting resident engineer.

The work of surfacing the Mokelumne River bridge
with rock and asphalt has been completed under the
sugervision of W. Il. Martin, Maintenance Superintend-
en

Two “Slow" signs have been erected at the reverse
curve on the Hogan Road, and a service agreement
has been Iissued to cover their wiring and proper
mun‘:‘lnatlon, Superintendent Martin is directing this
wor

Oil retreatment of certain sections of the oiled
surfacing between a point 1.2 miles east of Clements
and the Calaveras County line is nearing complation
under the supervision of Superintendent Martin.

TUOLUMNE COUNTY

The premixed oil surface placed on about 9 miles
of highway between Keystone and Jamestown on the
Sonora lateral has been completed. A very fine look-
ing job and pleasing riding surface has been obtained.
Mankel and Staring are the contractors. A, K. Nulty
Is resident engineer.

Day labor forces under Superintendent S. B. Harris
have been Dbusily engaged in improving the famous
Sonora. Pass Road between the first and second cross-
ings of Deadman’s Creek, Work has been progressing
rapidly., Most of the excavation has been in solid
granite. Due to the early snow storm of recent date
tliis work will be held up through the winter, con-
templating an early completion in the spring.

The construction and repairs to maintenance camp
at Baker's Station is about 75% completed and will
be held up through the winter and completed in the
spring, This work is under the supervision of Superin-
tendent S. E. Harris,

Authority has been granted for the extension of the
culverts between the Stanislaus County line and James-
town. Materials have been ordered shipped and it
ig expectted the placing of theze enlverts will start upon
delivery, The work will be supervised by L. T.
Robinson and L. P. Laird, maintenance foremen,

VENTURA COUNTY

Along the new coast highway southeasterly from
Oxnard, side forins are being placed and subgrade pre-
pared for the Portland cement concrete pavement,
The job, which includes 11.6 miles of 20-fool concrete
pavement with rock borders, 170,000 cubic yards of
excavatlon, drainage structures, etc., is being done by
Jahn & Bressi, contractors.

SOLANO COUNTY

YOLO COUNTY

The contract under Larsen Bros. for grading and
surfacing the line change back of Cordelia is pro-
agressing satisfactorily. This is on the main route
between the Sacramento Valley and the Carquinez
Bridge. also to Napa and the Redwood Highway, J.
W. Cole is resident engineer.

Bids will be opened on October 17th for widening
grade and oil mix borders for the piece of road
between Tairfield and 5 miles north.

STANISLAUS COUNTY

Contractor C. W. Wood has finished the new south
approach to the Stanislaus River Bridge, near Ripon
and between Manteca and IModesto.

SUTTER COUNTY

From the end of pavemenl, south of Sutter City, to
the end of pavement at Tarke, an asphalt seal on
1 inch of new surfacing has been applied to the
highway.

TULARE COUNTY

The Valley Paving and Construction Company are
making a high early average on their paving contract
from Goshen Junction to Tulare. H. B. La Forge is
resident engineer for the state on this job.

Paving between ‘Tulare and Goshen, on the Golden
State Highway, is being rushed to completion by the
Valley Paving Company of Visalia, who have the con-
tract for the work.

The new guard rail on the timber portion of the
Yolo Causeway I8 nearing completion. . F. Render
is the contractor. H, Marshall is the resident
engineer.

Bids were opened October 10th for widening grade
and placing premixed oil shoulders and surfacing for
about 1 mila west of the Yolo Causeway, The contract
was awarded to the low bidder, the firm of Fredrick-
son Bros. and Fredrickson and Watson Construction
Company.

The work of ol mixing the rock horders between
the M Street Subway and a point 2 milies west has
been practically completed under the direction of W,
H. Martin, maintenance superintendent.

PERSONNEL

Myr. 0. J. Temby, who has been associated with the
California Highway Commission for about 14 years,
and who has been serving as office engineer for the
past 2 years, is being transferred to Central Office,
Department of Surveys aund Plans. Distriect X
wishes him well.

Mr. B. W. Pooker, who has served the state for
about T years with this department, is being trans-
ferred to District X from District I. Mr. Booker has
been appointed office engineer of Distriet X, and Dis-
trict X hopes that he will enjoy his work in the new
position.

Mr. Bert A. Reber, formerly associated with Dis-
tricts III and X, but who for the past 14 months
has been with the Alleghany-El Dorado Gold Mining
Company, is now back with District X.

TOUISIANA—The state highway department spent
$254,000 to help fight the Mississippi Flood in 1927,
and $520,000 to repair’ or rebuild highways and
bridges,
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California’s Rank
Among States In
Auto Fee Coslts

Figures showing the ranking of the various
states of the Union in total motor vehicle,
license and gas revenue per vehicle for 1927
appear in the October number of American

Highways.
Here is California’s 1927 rank, among the
states:

First—In
($22,467,083).

Second—In automobile and truck registra-
tion (1,693,195).

Thirteenth—In eross receipts from anto
license fees ($8,796,348).

Twenty-fifth—In average was receipts per
motor vehicle ($13.62).

Forty-fourth—In average motor and gas re-
eeipts per motor vehiele ($18.81).

Forty-eighth—In average motor license per
vehicle ($5.19).

Record of Bids and Awards

CONTRA COSTA COUNTY—Bestween Richmond and
San Pablo Creek, abuut 1.8 miles in length to
graded und paved with asphalt concrete. Dist. I-l'.
Rt. 14, Sec. A. Engr's Est. $06,568.25. Warren Con-
struction Company, Oakland, $48,544.10; California
Constroction Co., San Fra.ncim. $567,608. so Contract
awarded tn Warren Const. Co.

DEL NORTE COUNTY—Between Elik Valley Road
and Smith River, furnishing and spreading crushed
s10ne surfacing 3.64 miles long. uOist. I, Nt. 1, Sec. C.
Engr's Bst. $14,500. Webber Construction Co., Crea-
cent Clity, $12,750; Holdener Conslruction Co., Inc.,
Sacramento, $14, wu Engelhart FPaving and Coustruc-
tion Co Eurekx. Els ,000; Parker Schram Co,, Pori-
Innd “Ore., 1 B Bishop, Sacramento,
14, 350. Cnntmci awarded to Webber Construction Co.

FRESNO—MADERA COUNTIES -Const, 20-foot
Portland cement conerete pavement from H-rndon to
Tharsw, length 1.82 miles. Dist. VI, RL See. C-Al
Engr's Bal. $120,691.50. Fredrickson & Wntaan Con-
struction La Oulkland, $92,936.50; C. W. Wood, Stock-

revenue from gasoline tax

ton, $87.689; Force-Curtignn & DMeLeod, Oakland,
92'261.60: John Jurkovich, Fresno, $92,066; A. J.
rler. Ua.kland sss 182 Hnnmlna.n Company.

Francisco, $83,709.20; N. M, Porterville
$84,611.50. Cont;nct awarded to I!uuruimn Commnr‘

IMPERIAL COUNTY—Betwesn 0.7 mile 5. Kane
Salada Wash, 13.5 miles grading
and asphalt conerete surfaclng. Dist. VILI, Rt 26,
Sec. D-C-D. Engr's Est. $274,004.50. Charles U.
Heuser, Glendale, §250,008 ; Foree Cu n & MeLeod,
Oakland, §305, 395 V.R.DenniaCo San Di=go,
t:u 503 Stcel Santa Ana, $228,353; Griffith

o EF‘ 8315.523 n B Coatraetms
Co San D $217,814.50; Southwest Paving Co.,
Los Angeles, u $35; A Teichert & Bon, Inc., &.&:ﬂ
mento, §283,273; Cu.rtu Paving Co,
Ansules. $254,185. Contract awarded Lo R.
Construction Co.

KINGS COUNTY—Between the County !"ur Grounds

and Hanford, nbout 0.7 miles in length g:
and surfaced with asphalt concrate. D{lt. V1,

Los

Sec. C. Engr's Est. §23.937.80. California Const. Co.,
San Francisco, $25,536.88. Contract awarded to Call-
fornia Const. Co,

LAKE AND COLUSA COUNTIES—Between Abbott
Minc and Mounta!n House (Venadc), loading, lunlla.
and ing of bit run gravel and broken
Dist. III, Tit. 15, Sec. C-C & D. Engr's Est. 35 !1’?.
E. B. Bishop, Sacramento, 35,956; Albert G. Ralisch,
San Fruncisco, §6,204.40; Hemstrest & Bell H.n.ry-villﬂ,
$5,325. Contract awarded to Hemstreet & Bell.

1.0S ANGELES COUNTY—Beiween nonheﬂy c
limits and Los Anf:len and Newhall Tunnel,

miles in length to graded and surfaced with bltum'i—
nous macadam. Dist. VII, Rt 4, Sec. E. Fngr's Est.
$34,156.25. Geo, Mitchell Co., Hunllng‘lon Pnl"k,

:JR.STS 50; Ome R, Curtis Pavi

§3.238; A. Grier, Oakland, JI?SD 80 ; Nt boﬂ &
Carnahan Co s Bnkel‘nﬁdd, Sl?‘ 806. 50 ontraet
awarded to Geo. Mitchell Co.

MADERA COUNTY —Across Ash Creek about 9
miles west of Califa, a timber bLridge consisting of
thirty-nine 13%-foot ns on pile bents. Across
Berenda Slough about 3] miles west of Califa, & timber
bridge consisting of twenty-two 19-foot spans on frame
bents with cunc pedestals. Dist. VI, Rt. 32, Sec. A.
Engr's Est, 366,027, Ben C. Gerwick, Inc., 8an Fran-
clsrm 866,016 Fradrickson & Watson Cnnntmctlnn
Co., Oa'klnnrl 1541 2.40; George I UOlrich Const. nn,
Modesto, sEE 18877 Biaphanmn Const. Co,, San Fra
clsco, §53,342.96; I..a.mbert & Woor, Fresno, §60, ii{} To'
E. K. Angle, Dos Palos, $65,043.15; John P, Willinms,
Frosno, §68.040.50; Butte Const. Co., San Francisco,
$52,365.10; A. W, Kitchen, San Francisco, §61,422.73;
Otto I‘-‘nrllnr Tulare, $62,997; Paul M. White, Banta
Monica, §55,824. Contract awarded to A, W. Kitchen.

MARIN COUNTY From San Hatael to San Qnamm
3 01 miles of 20-foot and 40-foot bituminous macada

vement Dist 1V, Route 1-6§8, Section C-A Engr'a

Fm $119,569.25. Duttm-[)ret]n Company, San F‘nn
cisen, $14A514; 1. P. Holland, San
sussn.sn; J. V. Galbraith, Pﬂta.lumﬂ Sl‘ﬂ EES 55'
George Pollock anpan’r Sacramento, IIM e Jack
Casson, Hayward, $122,28150; C. T. Maleolm, wn\lmﬂ
Creek, §140,415: J. F. Collins, Stockton, $12%,698.50;
Mathews Conltrueuon Company, Sacramento, §158,718 ;
Foree, Currigan & McLeod, $132, léi 50 Von
d=r Hellen Plerson and lmn Medford, $136, 041 50 ;
Allied Contractors, Inc., Omaha, 3119576 iﬂ. A J. &
J. L, Fairbanks, Inc., So. San Franecisco, $151,712, 'li.
Granfield, Farrar and Carlin, San Francisco, §103,-
£27.50; Ariss Knapp Co,, Oakland, $140,699.00. Con-
tract awarded to Granfield, Farrar and Carlin,

MODOC COUNTY—Eridee across Ash Creek, three
43-foot girder spars. bridge across Dry Creek double
6-foot hy S8-foot conc. box culv., bridge across Butte
Creek, twn 24-foot girder spans.  Disr TI. Rt. 28, Sen
A. Engr's Est. $50205 Coolidge Sentt, Adin,
$55,717: J. P. Brennan, Readmg. Ji8 &5 $4; Dunn &
Baker, Klamath Falls, Oregon, $51,144; Butte Const.
Co.. San Franciseo, §75,336.30. Contracl awarded to
J. P. Brennam,

MONTEREY COUNTY—24 miles south of Green-
field, about 1.1 miles in length to be graded and por-
tions surfaced with waterbound wmacadam base, ’lv;po
“B" DIst, V, Rt, 2, Sec. K. Engr's kst, §24,352.50
Tiffany, MeReynolds, Tiffany, San Jose, $20,601.50; W.
A, Dontanvllle, Salinas, §19,587; Granite Construction
Co., Watsonville, $16,021." Contract awarded to Granite
Construction Co.

MONTEREY COUNTY—3.3 milee south of San
Lucas, about 0.4 miles to be graded and surfaced with
wn.r.erbuuml macadam base, pe “B." Dist. v N

6. Engr's st $9,825, W, A, Dontanville, Salinas,
$8,342; Chas. W. Wimmer, Santa Barbara, $10,028 :
Granite Const. Co., Watwnvl]lu. $8,374. Conlract
awarded to W. A. Donlauville.

RANGE COUNTY—West of San Clemente 0.2
miles grading and P. C. concrete pavement. Dist. VII,
Rt. 2, Bec. Engr's Est 39,455, Steele Finley. Santa
Ana, $7,967.20; H. B Cox & Son, Pmnuhma 10,8684 ;
Gritton & Stephenmn Santa Ana, 8.05. Con-
tract awarded to Steele Pirlay.

at lrvine. s Est.
295. John Simpson & Co, Los Angeles sss.urs;
Waard Son, San Diego, $64, 280 Mittry Bros.

Const. Company, Los Angtles. §65,915; '¥redrickson &
Watson Const. Company, Oakiand, 367,1%5: m;wn.
$67.154; Butte Const

tiams & Ritchey, Los Angel

San_ Francisco, rm.en- Linderman &
Dueker, Ine., Harbor City. $475.235.80: Oberg Broa.,
Los Angeles, 3F8.130.60; Charles & F. W. StelTgen,
San Dhso.'?‘!“ erts & Dunn, Los Angeles,
$61,.916; Martin Green, Bernardinn, $77.831; Wit
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liam J. Shirley, Los Angeles, §78.880; Whipple Engi-
neering Co., Monrovia, $61.9%0: E. 8. Johnson, Pasa-
dena, $72,716: A, V. Perkinson, Inc.. Los Angeles,
$60,792.60. Contract awarded to John Simpson & Com-
pany.

OHRANGE-SAN DIBGO COUNTIES—A reinforced
concrele girder bridges across Prima Deshecha Canada.
A reinforced arch culvert across Segunda Deshecha
Canada. A reinforced concrete girder bridge acruss
Las Encinas Creek. Dist. VII, Rt. 2, Sec. A-B. Engr's
Est. $56,547.20, Linderman & Dueker, Inc.,, Harbor
City, $44,201.23; Ross Const, Company, Los Angeles,
$44.852 ; Oberg Bros, Los Angeles, §32,3140.25; Byeris
& Dunn, Los Angeles, $43.031.60; De Waard & Son,
San Diego, $42.772; Paul M. White, Santa Monica,
£34.411.80. Contract awarded to Oberg Brothers.

PLACER COUNTY—From Roseville to Rocklin
about 2.% miles o be graded and surfaced. Dist. 1T,
Rt 17, Sec. A. Engr's Est. $58,042. W. J. Taylor,
alo Alto, $58,974; J. E. Johnston, StocKton, $47.092;
J. V. Galbraith, Petaluma, §48,112.02; C. W. Wood,
Stockton, $52,466.60; Pactfic States Const. Co., 3an

Francisco, $54.020.30; K. B. Skeels, Roseville,
$52,026.55; Fredrickson & Watson Const. Company,
Fredrickson Bros., Oakland, $64.351.80. Contraet

awarded to J. E. Johrston

I'LACER COUNTY—Between Andora Bubway and
Lincoln 7.6 miles ding and 7.6 miles grad. & P. C.
C. Pav. Dist. III, Ru 3, A. Engr's Est. §78,288.50.
W. J. Taylor, Palo Allo, $§72,707; C. W. Wouod, Steck-
ton, §$645,633; E. B. Skeels, Roseville, §71,5%4.50; J. V.
Galbraith, Petaluma, $65,037.90; Fredrickson & Wat-
son  Const. Co. & Fredrickson Bros, Stockion,
$60,560.90. Contract awarded to Fredrickson & Wat-
son Consi Co & Fredrickson Bros.

PLACER COUNTY —Overhead crossing of Southern
Pacific Railroad near Magra., Dist. 111, Rt 37, Sec. C.
Engr's Est, $14,465; Geo. J. Ulrich Constructicn Co.,

Modesto, 3$14,867.50; Butte Construction Co.. San
Francisco, $16,8933.85. C. C., Gildersleeve, Felton,
$14,997; Mathews Construction Co,, Sacrumento,
$19.520; C. A. Bruce & Sons, Pleasanton, $17.68%;

BEdgar Noble, Marysville, §15,137.45; E  B. Skeels,
Roseville, 3$17.435. Contmet awarded to Geo. J.
Ulrich Const. Company.

SAN BERNARDINDO COUNTY—Reatween Daggett
and 4 miles east of Hector 21 2 miles grading £ C cil
treated crushed gravel or stone surfacing. Dist. VITI,
Rt. 58, Sec F-G. Engr's Est. $297,672.0. Dillon &
Boles, Los Angeles, $264,235; E. J. Davis, Venice,
$290.686.10; Ken, Hodgman, San Marino, $331,420.80;
J. C. Compton, McMinnville, Oregon, $332,364.80; J. W,
Breedluve, Corp,, Los Angcles, 3310,762; George R.
Curtis Paving Co,, Los Angeles, $349,302.80, Contract
awarded to Dillion & Boles

SAN BEENARDINO COUNTY—Between Needles
and Topoe, 5.4 miles Rg'radlng. Dist, VI1I, Rt. 58,
Sec. P, Engr's Est. $38,970. James W, Martin, Los
Angeles, $39.958.90; Charles 1, Heuser, Glendale,
$28,762.20; Bert Calvert, Los Angeles, $25875.30:
Martin Green, San Bernardino, §20.842.50; Steele Fin-
lay, Santa Ana, $34,376.40: L. G. Singletary, River-
gide, $30,424.20; Creemore Bros., Bakersfield,
$53,458.90 ; oy Skousen, San Bernardino, $29,124.16;
Triangle Rock” & Gravel Company, San Bernardino,

£$22,495.70; Jones & Stacey, Mineral, $45.146.40. Con-
tract awarded to Bert Calvert.
SAN BERNARDINO COUNTY—From 13 miles

N. E. of Yermo to [ miles 8, W, of Dunn 24.78 miles

of vil treated erushed gravel 20 feet wide, Dist VLI,
Rt, 31, Sec. H-I. IEngr's Bst, $30201540. B, J.
Davis, Venlee, $264,161.65: J, J. Hales, Santa Ana,

247,715.60; Dillon & Boles, Los Angeles, $237,696.26;

red W, Nighbert, Bakersficld, $255,23%.40; Dunn &
Baker, Klamath Talls, $307,607.90; Isbeil Const. Com-

ny, Fresno, §279,hd44: Steele Finley, Santa Ana,
245,487.40 : Porce-Currigan & MeLeod, Oakland, $274.-
613 Watson & Sutton, San Diego, $272,591.70: Allied
Contractors, Inc., Omaha, $260,6896.90; G. E. Finnell
and Holdener Construction Co., Sacramento, §288 -
291.60, Contract awarded to Dillon & Boles.

SAN DIEGO COUNTY—Between Pine Valley and
Kitchen Creek ahoul 7.2 miles to be graded amd paved
with P. C. C, Dist. VI, RL 12, See. D, E & F.
Engr's Est. $276,252.50. Nelson and Sloan, Chula
Vista, $295,069; Wells & Bressler, Santa Ana, $330,-
207 ; Watson & Sutton. San Diego, §290,050.50 ; Basich
Brothers Construction Company, Los Angeles, $259,-
0N99.50;: Jahn and Bressi Construction Co., Inc., Les
Angeles, $203,635.50; George Herz & (Company, San
Bernardino, $276,164, Contract awarded to Basich
Brothers Construction Company.

SAN DIEGO COUNTY-—Between Guatay Cr. and
Pine Valley. About 1.9 miles in length to he graded.
Dist. VII. Rt. 12, Sce. D. Engr's Est. $91,251. Lewis

Construction Company, Sants Monica, $106,308; Nel-
son_& Sloan, Chula Vista, $131,92550; J. G. Donovan
& Sons, Los Angeles, $132,903.25; J. W. Breedlove
Corp., Los Angeles, £100,022: Hauser Construction
Company, Lung Beach, $124,537; Nevada Construction
Company, Fallon, Nevada, $89,804; Ishell Construction
Company, Carson City, Nevada, $147,028; Pioneer
Transfer Company, Ine., Calexico, $123,345; Watson &
Sutten, San Dicgo, $138,768.50; Robinson Roberts
Company, Los Angeles, §09,015.50. Contract awarded
te Nevada Construction Company.

SAN LUIS OBISPO COUNTY —I'wo timber bridges
acrnss Arroyo de La Cruz fourteen 1%-fool spans
and San Carpojo Cr, nine 19-foot spans. Dist. V,
Rt 56, Sec. A. Engr's Est. $31,301.25. C. C. Gilder-
sleeve, Felton, $28,253.75: Theo. M. Maino, San Luis
Obispo, $25,44%1%: (Chas. & F. W, Stefigen, San Diego,
$25,205.65; Paul M. White, Santa Monica, $25,853.50.
Contract awarded to Chas. & F. W. Steffgen.

SAN LUIS CBISPO COUNTY—Between 1.7 miles
west of Shandon and the easterly boundary, about
15.4 miles in length, t© be graded and paved wm.l
bituminous macadam., LMst. Vv, Rt 33, Bec. B-C.
Engr's Est. $174,629. Holdener Const. Company,
Sacramento. $153,016; Granlte Censtruction Co., Wal-
sonville, $174,330.38: A Telchert & Son, Inc.. Sacra-
mentd, $150,808: Malcolm & Taylor, Walnul Creex,
3202,727. Contract awarded to A. Teichert & Son, Inc.

SHASTA COUNTY—Repair brl;l‘ﬁ: across Sacra-
mento River 1.0 mlles east of R ing. Consisting
one 320-foot st. truss span, one 180-fout sL. Lruss span.
one 50-foot st. truss span, one 40-foot si, truss span
and 787 feet of timber trestle. Dist II, Rt 28, Sec. A.
Engr's Esi. $22505.50, J. PP. Brennan, Redding,
£39.619.90; M. B. McGowan, San Franeisco, $34.934;
Holdener Construction Company, Inc, Sacramento,
230.460: MeDonald & Maggiora, Sausalito, $48,153.33;
Fred J. Maurer & Son, Inc., Eureka, §33,208; Parker-
Schram Company, Portland, $40.805; The Duncanson-
Harrelson Co., San Francisco, $38,176; Portland Bridge
Company, Portland, $£55200; M. A, Jenkins, Sacra-
mento, $£31,670; R B. McKenzie, Gerber, $29,610; N. R.
Nicolsen, San Jose, §34,236. Contract awarded to M,
B. McGowan, San Francisco.

SOLANO COUNTY—Between TFalrfield and Nel-
sons Corner, about & miles in length to be graded
and surfaced. Dist. X, Rt. 7, Sec. C. Kner's Est
$38,001.50. C. W. Malcolm, Walnut Creek, §42,301.10:
Lord & Bishop, Oroville, $47.485.50; J. R. Reeves,
Sacramento, $40,610.85; J._ V. Galbraith, Petaluma,
$43.005.50; Larsen Bros., Sonoma, §44,713.50; J. E.
Johnston, Stockton, $25,453.20; Mankel & Storing,
Sacramento, $25.178 ; C. W, Wooid, Stockton, $40,204.50.
Contract awarded to Mankel & Storing.

TUOLUMNE COUNTY—Reinforeed concrete girder
bridge across Sullivan Creek 2 mlles east of Sonora,
and 50-foot and two 30-foot spans on concrete hents
and abutments with me walls, Dist. X, Ht. 13, Sec.
C. Engr's Est. $19, 3068.60; ©. C. Gildersleeve, Felton,
§23,276 ; Paul M, White, Santa Monica, §24,718; George
I 'Dlrich Consiruction Company, Modesto, $19.685;
. A Bruce & Sons, Pleasanton, $21.847: Fredrickson
& Watson Const. Company, Ine. & Fredrickson Bros..
Stockton, §20,024: The Adams Co., Angels Camp,
$18,228,50. Contract awarded to The Adams Company.

VENTUHA-LOS ANGELES COUNTIES—Between
Little Sycamore Canyon and Solgtice Canyon, about
11.5 miles in length to he paved with Portland cement
concrete and hituminous macadan.  Dist, VII Rt 60,
Sec. A, Engr's Est. $416.008.00, T F. Knavg. Stock-
ton, $402,205; Jahn and Bresel Construction Co., Inc.,
T.os Angeles, $382,406; George R, Curtis Paving Com-
pany, Tos Angeles, S367520.25: Wells Bress'er,
Santa Ana, $419,296.25: Ed. Johnson & Sons, Los
Angeles, $379,620 75; Taszich FRrothers Construction
Company, Los Angeles, $171,666; Matich Bros, Elsi-
nore, $358,861.25: Sander Dearson, Santa  Monica.
$3564,454.50; Sam Hunter, Santa Barbara, $368.842.50:
CGeo. H. Oswald, Los Angeles, $377,902.50. Contract
awarded to Sander Pearson,

YOLO COUNI'Y-—Between 11 miles west Yolo Cause-
way to Yolo Causeway 7.2 miles grading and portions
surfaced with oil treated crushed gravel or stone.
Dist, X, RL 0. Sec. A. Engr's Esl. $31,984.50. A.
Teichert & Son, Inc., Sucramento, $29,.761: C. W, Wood.

Stockton, S$32,21260: Isbell Construction Company,
Carson (City. $35,493: J. Calbraith, Petaluma.
$35,129.75: C. T Maleom, Walnut Creek, $20,322.25:

Mankel & Staring, Sacramento, $310,779; D McDonald,
Sacramento, $26,375.25; A, F. Giddings, Sacramento,
$22.917.65: J. R. Roeves, Sacramento, $34.585.50;
Fredrickeon & Watson OConstruction Company and
Fredrickson Brothers, Stockton, $25,394,05. Contraet
awarded to Fredrickson & Watson Construction Com-
pany znd Fredricksen Drothers.



STATE HIGHWAYS IN CALIFORNIA SHOWING THE PRIMARY AND SECOND-
ARY ROAD SYSTEMS AND THE DIVISION OF THE STATE UNDER THE
BREED BILL.
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