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Revised Budget Approved for
Construction of Major Highway
Projects During This Biennium

IRECTOR of Publie Works

D Frank W. Clark released on

duly 3d for publieation the

revised State highway budget for

the current bienninm which began

July 1, 1939, and eomprises the H1st
and 92d fiseal years,

This budeet, adopted by the Cali-
fornia Highway Commission, is a
revision of the one prepared by the
former Highway Commission which
was stubmitted to Governor Olson
on January 7, 1939, While few
chunges have been made in the totals
of funds needed for highway pur-
poses as sel up in the former budget,
guite & number of changes were
made in the list of [}rnliﬂnré in vari-
s connties.

The amount available in the new
biennial budget after statutory
deductions are made for major
highway projests to be constructed
thronghout the Btate is approxi-
mately $28.000,000, This sum is
alloeated to some 200 items or proj-
ects of highwoy improvement as
recommended by the Highway Com
mission after extensive studies and
henrings and approved by Governor
Chlbert L, Olson,

The entire sourees of revenus
available for the construetion, main-
tenanece and operation of State high-
ways to meet the situation set forth
above are:

BOUROES OF REVENUE

1—The 3-cent gns tax from which
the counties receive 1 cent, incorpo-
rated cities, } cent, and the State
Highway Department 13 cents.

2—One-half the net revenues of
motor vehicle fees after providing
for the maintenance of the Motor

Vehicle Department and California
Highway Patrol.

3—The use fuel tax, or Diesel tax,
available only for bridge construc-
tiom.

4—Regular Federal aid appropri-
ated for the fiscal years 1940 and
1941 by Congress,
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Foi i vecenl addresk al the dadi-
catiom of o realignod seetion of
the Loz Galea-Santa Crue High.
way, hrector of Pubbic Works
Frank W, Clark smil

“The Btate of Californin finds
iteelf today in n somewhat diffi-
enlt position with respect to its
nearly fourteen thousand miles
of Btate highways. This State,
having been one of the first to
undertake the tazk of provid-
ing its citizens and itz thou-
punds of visitors with facilities
for motor travel, has created
for itself a reputation h-
out the nation for the guality
and extent of its highway sys-
tem. The steady improvement
of this syetem which has been
effected during the past guar-
ter century has contributed
immessurably to the expansion
of motor vehicle nse both com-
mercial and private.

At the present time we are
confronted with an ever-
increasing volume of highway
usage by individuals who de-
mand that these facilities for
travel be improved to even
higher standards of safety and
convenience,

"To meet these demands,
however, funds available for the
purpose have become increas-
ingly inadegunte, This cir-
cumstance iy illustrated by the
fact that for the next two years
it iz estimnted that the total
sum available for major con-
struction projects will not
exceed $28,000,000 whereas n
conservative estimate of the
amounts reguired at the pres.
ent time to modernize the
existing hishway aystem in ae.
cordance with current traffle
requirements would total $611,.
010,200,

Administration and speeial study
eosts for the next bienninm are fixed
at #3,600,000, The sum of 318,200,
000 is set aside for hizghway main-
tenance, an inerease of nearly $2.
000,000 over the past biennium dua
to Inereasing maintenanes  eosts
resulting from exeessive damage to
the highways and to the reduetion of
Federal aid apportionments,

Cmne-half eent gasoline tax alloea-
tions to eities is sef ot §106,000,000,

Estimated highway revenues from
the gas tax, motor vehicle fees, use
fuel tax, and Federal aid total §50,-
200,000},  After deductions [or ad-
ministration and special study eosts,
the one-half eent alloeated to eities
and for highway maintenanece, there
will remain & balanee of available
funds for other purposes amount-
ing to $42.400,000,

Distribution of this $42.400000 to
varions purposes provided by stat-
utes to the north and south eounty
groups and to primary and second-
ary roads, shows the amount that
will be available for major constroe-
tiom, not ineluding minor improve-
ments and betterments to be

L8 000,001,
A seripus situdation eonfronting the
Btaute in the alloeation of funds is

the hridge problem. Through the
addition to the State Highway Bys-
tem of some G800 miles of county
roads, by the Lesislature in 1933,
the Siate took over in excess of
1000 bridges, many of which, built
in the early days, are of light eon-
struction and inadeqguate for
present-day loads,

HRIDOES HEQUIRE Eil.060,0008

About 400 of these bridges have
been posted for limited loads and
speeds becanse they are strueturally
inadequate to safely sapport |r:g:l|
leads. Many have reached the stage
where reconstruction is imperative
io assure a safe operation of vehieles,
T]IE}' are h-l‘_\'f_rl'h[ M EEnnnee opera-
tions.

{Continned on page 13)



Hydraulicking Highway Cut 210 Feet
Deep Through Mountain Completed.
10,748,000 Cubic Yards Moved

By F. W. HASELWOQD, District Engineer

TRICTLY according to a sched-
S ule set up in 1933, the hydeanlic

exciaviation of 10,748,000 eubie
yvards for o deep highway eni throngh
the summit of Oregon Mountain in
Trinky County was eompletsd on
June 30, 1939,

When the cul and the approaches
to it from Weaverville and Junetion
City are completed early in 1940, by
the crews of Conviet Camp 25, the
word ‘finis’" will have been written
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Map of State Highway between Weavervilla

to one of the longest stories Involving
highwuy routing.

The State Highways Aet of 19135
eontained this language: “* An exten-
sinn connecting the interior and coast
trunk lines in Northern California
throngh Trinity and Humbold: eoun.
ties. by the most direet and prae-
tieable route. "' If was not until April
20, 1832, that the Highway Com-
mission decided that this language
definitely meant an extension of the
exigting county s=eat lateral from

[Twaol

Weaverville, rather than a route from
Douglas City, seven miles east of
Weaverville, alomg the Trinity River
to Junetion City,

Two previous articles in California
Highways and PPublic Works, one
in the May issue of 1934 and the other
in the May issue of 19456, discussed
the problems placed on the highway
engineers by this decision and the
unique methods employed to solve
them.

L
Ty

AtE
— AESERYOIR

=3

and Junction City.
cated by X.

This article heralds the completion
of a highway construction operation
bold in its conception, unique in its
execution and wholly effective in its
solution of the difficult problem of
securing a satisfactory high standard
rond with low maintenance cost
through the barrier presented by
Oregon Mountain.

The flrst survey over the mountain
from Weaverville to Junetion City
was 10.5 miles long. It offered many

severe handieaps to construction, to
traffic and to maintenanee, among
which, ns recited in engineering re-
ports, were excessive distanes, toriu-
ons alighment on long sostained
grades with no prospect of future
improvement, deep euts in unstable
formations and a road on shady north
slopes through a heavy snow area,

THRMGH THE MOUNTAIN
Ont of the necessity of providing
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Cut through Oregon Mountain by hydraulicking cperations is indi-

““the most direet and practicable
route’” came the conveption of a road
throngh the mountain rather than
over il. From 1862 to 1918 the
hydraulic mining operations of the
Lairange mine, involving the move-
ment of 100,000,000 cubie yards, had
actually removed a large part of Ore-
gon  Mountain, although the saddle
through whieh the road would pass
to take advantage of the mine excava-
tion was still intaet. Likewise, on the
north slope of the mine wesl of the

(August 1919) California Highways and Public Works
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gummit and in motion on the tilted
bedrock plane, was a loose mass of
several million eubie yards of non-
gold-bearing earth and roek. This
slide was one of the reasoms for the
snspension of mining operations in
1918,

It this slide were removed and &
deep cut were made through the
mountain, the advantares would be a
saving in distanee, a reduetion in the
amonunt of adverse grade and a road
om the sunny slope in stable forma-
tion throughout,

Quite obvicusly, no method hereto-
fore employed in highway construe-
tion eould be used for such a projeet,
ginee the initial gnesses on the gnan-
tity to be moved ranged from ten to
twenty million cubie yards. A study
of hydraulic mining costs revealed
that material had been moved for as
little as 2 cents per enbic yard and
that there were many operations
whare the cost did not exceed 2.5
cents,

WATEE BYSTEM AQQUIRED

The LaGrange Mine had origimally
been operated by water from Stuarts
Fork and Rush Creek, tributaries of
the Trinity River, eonveyed through
29 miles of flume, diteh, tunnel and
syphon. This condnit was then out

of order snd would have vequired an
excessive sum for restoration,  For-
tunately, the LaGrange had acquired
an auxiliary system known as the
Sweepstakes, which secured water
from the drainage areas of East and
West Creeks. This system of abont
12 miles i length, consisted of six
miles of A0-inch riveted steel pipe
and gix miles of ditch and flome. Tt
conld be restored to deliver about 35
second feet for a nominal sum,

The LaGrange equipment available
for nse consisted of five hydraulie
giants from 7- to S-ineh nozzles, much
hydraulic pipe ranging from 26 to
15 inehes in diameter, and eonsidera-
ble miseellaneous equipment and fit-
tings. Om top of this the LaGrange
was willing to lense the Bweepstakes
system, its water vights and equip-
ment for the period required to com-
plete the excavation for a highway
ent. In addition, the LaGrange would
provide free nse of all of their hold-
ings, ineluding dumping rights in
Oregon Guleh and West Weaver
Creek.

L0000 ALLOCATED FOR ROAD

In the budget for the biennium be-
ginning July 1, 1933, $£100,000 was
allocated for the road from Weaver-
ville to Junetion City. It was not

'[]'F.Itil late 'IE'I'I Nﬂ'\,"ﬁmhur. 15‘]“3, that
final details were worked out with the
LaGrange and approval was received
to proceed with the work.

Unfortunately, this delayed anthori-
zgation required construction of a
3,7500,000-gallon reservoir in the wet-
test period of the year, so that actual
hydraulic operations were delayved
until February 28, 1934, with a loss
of half the seasonal runoff,

The first setup of the giant on the
tilted bedroek plane on the north side
of the mine, with the intention of fol-
lowing this plane as far as possible
through the cut. The plane was fol-
lowed for several hundred feel but
was eventually lost under hard, over-
lying masses that were not in motion,
could not be ent with water and there-
fore did not need to be removed,

When work was started it was the
eonclusion in the distriect that from
10,000,000 to 12,500,000 eubic vards
would have to be removed., When
hard stable masses were found above
the bedrock plane, the lower estimate
was accepied as more probable.

NEW TECHNIQUE LEARNED

It was necessary for the engineers
to learn & new technigue in diseussing
excavation, such as duty, per cent of
carry, static and kinetic head and

Partially graded highway approaching hydraulic eut through Oregon Mountain from west. The cut is 2000 fest wide, 2500 feet long,
210 feet doep at top.

|Four]
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Roadway in Oregon Gulch built with hydraulic tailings. Log eoribs, fence and brush were used to control deposit of tallings.

other terms common to hydraulie min-
ing. To a miner, the duty of water
means the number of eubie yards of
material removed per miner’s inch in
24 hours. The per cent of carry
was better understood by engineers,
and references were generally in
terms of the ratio of cubic yards of
solids removed to the cubie vards of
waler used.

The regulating reserveir of about
18,600 eubie yards eapacity was con-
structed at elevation 3445, The high
point of the road grade in the eut is
2807,

OPFERATION OF GIANTS

Water was discharged into the
reservoir from the 30-inch steel pipe
throngh a Parshall measuring flome
by which a continuons record of the
flow was kept. [Discharge was
through a hand-operated gate through
an open diteh leading to the penstock
that served the miants, Static heads
of from 120 to 263 pounds per sguare
inch were available for the ginnts
but these heads were frequently re-
duced by allowing the penstock to be
only partly full Generally, the
kinetic or operating head at the giant
vanged from 99 to 204 pounds per
souare ineh.

Oiants with noxeles from 7 to 9
inches in diameter were nsed. The
aperating period with a full reservoir
ranged from 1.5 to over 3 hours, de-
pending on the nnmber of giants oper-

ated and the rate of inflow, This rate
varied during the operatine period
from 1 to 36 second feet, the latter
being the capacity of the Sweepstakes
supply system.

The rate of flow throngh the giants
varied with the head and the size
of nozzle. Flows at the rate of 50
to 55 second feet were common. With
55 second feet of water being dis-
charged through a 9-ineh nogsle, the
veloeity is 126 feet per secomd. With
the 7- and 8-inch nozeles, velocities up
to 170 feet per second have been
recorded,

The hydraulic season at the start
of the operation was from October 15
to July 15 and was subsequently re-
duced by agreement and by statute
to from December 1 to July 1. The
purpose of this limitation is fo pre-
vent pollution of the water in the Trin-
ity River during a specific period.
Actually, the lnek of water from July
to December provides the same limits
of the operating season,

Experienced monitor men or pipers,
many of whom had worked in the La-
Grange, were employed to operate the
ginnts, During most of the operating
peason, night shifts were emploved as
ne water could be wasted. Eleotric
pearchlights provided the llumina-
tion. Telephone eonnection was pro-
vided from the giants to the reservoir
and to the intake on East Weaver
where o caretaker was stationed,

Spoil was discharged west into Ore-

California Highways and Public Works (August 1939)

gon Guleh and east into West Weaver,
During the work on the east side, it
developed that better progress ecould
be made by use of powder in the hard
barrier that erossed the line of the
ent. Consequently, a powder tunnel
some 600 feet lomg was dug along
centerline and grade, and in the tun-
nel and pockets excavated from it
some 40 tons of 5 per cent powder
were loaded. The resulting blast loos-
ened great masses of material and, as
the work proceeded, the waste channel
eut back along the ecenterline of the
tunnel.

One of the major uncertainties was
the south side of the cut which was
presumed to be all soft material eon-
sisting of eclay, gravel and boulders
in varions proportions. It was as-
sumed that this material would stand
if sloped back so that the banks did
not erumble from their own weight,
but there was no sertainty as to how
it would behave,

Stripping of the south side began
in May of this year, It soon devel-
oped that several hard formations
were encountered, sll sloping toward
the centerline and being apparently
faulted or uplifted portions of a
cemented sand or gravel deposit. The
existence of these formations limited
the amount of stripping to be done
and not only assured stability of the
sonth slope but permitted completion
of the stripping this season, an pecoms-

(Comtinued on page 23)
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Santa Monica Grade Separation
Project Solves Coast Route Problem

By S. V. CORTELYQOU, District Engineer

FIHE Colorade Avenuwe grade
l separation, in the eity of Santa
Moniea, in Los Anpeles County
hias been designed by the State Divi
sion of Highways and will be con-
strieted during the next nine months
under a eooperative PWA contract
by the city for the purpose of reliev-
mg one of the most eongested and
hazardons intersections on the Hoose-
velt Highway along the coast, which
is one of the most heavily  traveled
highway routes in the State.

The volume of traffie at this inter-
seetion will inerease very materially
with the improvement of sections of
the Cnast Highway extending sonth

pugterly trom the Colorado Avenue
nEersect o,

Officially known as State Highway
Roote 163, the highway closest to the
peean front runs southerly from Colo-
vado Avenue to Venice. It was desig-
nated as a State highway rvoute in
1933, and is officially described as ex-
tending *‘from Rounte 60 {Roosevelt
Highway) at a point near Colorado
Avenue in Santa Moniea to a connee-
tion with Windward Avenue in the
vity of Log Angeles ™

[ts meneral purpose 18 fo provide n
highway eclosely following the ocean
fromt frem Sante Moniea to  the
Venica area in the city of Los An-

tomrte G0 southerly  from
Avenne follows Lineoln
which 18 some distance

roles gs
Clolorado
Boulevard
inland.
The first State money available for
the improvement of Route 163 was
FLOO000 set up in the State hichway
budget for the 1937-30 bienninm,
The intersection of Colorado Ave-
nue with State Highway Rountes 60
and 163 is loeated at one of the most
highly developed beach areas on the
entire coast. Colorado Avenoe is an
mmportant  fraffic  street  extending
from the east eity limits westerly and
crogses Oeean Avenue as well as
Routes G0 and 163 to the Santa Mon-

x4 SANTA MONICA BEACH AREA
81 || HIGHWAY GRADE SEPARATIONS

SCALE

1900 2000 3000 FEET
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Shetch of Colorade Avenus grade separation project In SBanta Monica showing B850-foot bridge structure carrying traffic to the
municipal pier over the Coast Highway and several connections permitting free access to congested beach areas.

iea Municipal Pier. This pier atfords
landing faeilities for the Santa
Monica Yacht Harbor with ils many
pleasure boats and fishing barges, and
provides an area for numerous amuse-
ment eoneessions.

Sunday erowds using these facilities
during the summer months run from
25,000 to 30,000 persons, many of
whom drive directly on to the pier
with their cars. The fact that a large
proportion of these ears must eross
the Roosevelt Highway (Route 60)
and also Route 163 has bronght about
a major traffie problem.

Much of the congestion was relievad
by comstruetion of a tunnel by the
State in 1935 which carricas Route 60
traffic under Colorado Avenune and
Ocean Avenue to connect with Lin-
coln Boulevard and points southerly.
To eomplete the solution of this traffie
problem, the State in eooperation with
the city of Santa Monica, the eounty
of Los Angeles und the U, 8. Publie
Works Administration is proposing to
construct the Colorado Avenue grade
saparation.

The present project including the
extension of the existing tunnel and
appurtenant ramps and road connec-
tions will

1. Provide direct wehicular and
pedestrian connection with the Banta
Monica Municipal Pier via Colorado
Avenue, by which traffic will be car-
ried over Route 163, the Roosevelt
Highway and the connection to
Appian Way.

2. Permit an uninterrupted flow
of traffic on the Roosevelt Highway
neross Oolorado Avenue and Ocean
Avenue to its connection with Lin-
coln Avenue.

3. Give access to the ocean fromt
in the Ocean Park area to south-
bound traffic on the Roosevelt High-
way via Ocean Avenue (Route 163)

without erossing Colorado Avenue at
4 l‘rwldn nccess (via Appian

Way) from the Roosevelt Highway
by connection which will pass nnder
the Colorado Avenue Bridge to the
highly developed beach area imme-
diately south of Banta Monica Pier.

6. Permit a free interchange of
traffic by means of snitable one way
ramps and road connections between
the major traffic arteries which con.
verge in this small area.

To accomplish these results a rein-
foreed conerete bridge having an

California Highways and Public Works (August 1959)

overall length of 650 feet will be built
along Colorado Avenne from Ogean
Avenue to the pier. This strociure
will earry two traffic lanes and two
four-foot sidewnlks. The grade will
be elevated sufficiently at the eross-
ines of Roote 163 and the Appian
Way eonnection to permit these two
roads to pass underneath.

A one-way two-lane ramp will carry
sonthbound traffle on Roosevelt High-
way wishing to continue southerly on
Houte 163, from a point near the
present tunnel entrance, under the
Colorido Avenue structure up to a
connection with Oeean  Avenue,
whenee it will follow southerly along
Oeean Avenue and other connecting
streels to the Ocean Park area.

From this same loeation near the
tunnel entrance, o two-lane road will
eamtinue southerly along the ocean
fromt, passing under the Colorado
Avenue strooture and conpect with
Appian Way and the beach area im-
mediately southerly of the pier.

Northbound traffic on Ocean Awve-
nue {Ronte 163), wishing to continue
northerly along the Roosevelt High.
way {Route 60) will use a two-lane
ramp passing under the Colorado

(Continued on page I7)
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With roadway widened and curves eliminated convenient parking areas are provided on State Route 156 along the north shores of the
Blue Lakes.

Lakes Highway Reconstructed

By J. C. BLACK, Associate Highway Engineer

HE Tahoe-Ukinh Highway,
State Route 15, is rapidly devel-

oping: into one of the most
important eross laterals in the State
Highway System. Abont fiffeen miles
east of UUkish in Lake County this
highway follows along the north shoreg
of Lanrel Del Lake and Blue Lake,
widely known as the “Blue Lakes”
for their beauty and reereational
featnres.

Motorists will be pleased to know
that the old narrow, winding highway
along the lakes has been reconstrueted
and that the new road eliminates four-
teen enrves and 5390 degrees of angle
in a distanes of two miles,

In order to secure a modern stand.
ard of alipnment, it was neespssary to
eonstruet the new road aeross several
arms of the lakes. Soundings taken
during the desien period of the proj-
ect indieated that smtable foundation
could be obtained for the embank-
ments across the lake arms if several

[ Eight]

feet of very soft mud and peaty mat
ter was displaced,  The soundinegs
nlso showed that the stable founda-
tion malerial sloped guite steeply
downward from the lake shore and
then flattened out to an approximataely
horizontal plane,

To aceomplish the displacement of
the mud it was proposed to begin the
eonstruction of the smbankments by
end dumping from the shore and, as
the embankment built up, to extend
the embanloment out into the lake, It
wag bhelieved that the weight of the
new material wonld displace and push
the saft material ahead of it and that
the bottom of the new smbankment
would rest on stable material.

This method was followed during
constroction.  The first embankment
neross a lake arm was constructed of
material consisting of shale and elay,
When the top of the {ill had reached
an elevation of abour ten feet above
the water line, the entire embankment

slid into the lle,

Soundings taken in the lake showed
thut the embankment had displaced
most of the mud and that g reef had
been formed out in the lake, It ap-
peared from these soundings that the
reef would meot as a support for a
new embankment, The embankment
wig, Lherefore, reconstrueted, using
rocky material in the bottom portion.
Ta insure maximum settlement the
embanlkment was surcharged by de-
positing material above grade, This
material was left in plaee for several
davs, and no additions]l settlomend
oeerred,

After the experience obtained from
the first fill constrnetion, rocky mate-
rinl was used in the base of all of the
other lake embankments exeept one
No rock was available for the fill be-
tween Station 96 pnd Station 99, and
the fill failed the doy following its
eompletion. It was necessary to

{Continuesd an page 27)
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Two views of the recently reconstructed section of State Rowte 15 along the north shores of Lawrel Del Lake and Blue Lake
genarally known as the “blue lakes” in Lake County.

Fourtesn curves wore eliminated in a distance of two miles and parking
areas constructed at wvista points.
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Bank Protection by Fence Types,
Tetrahedrons and Jackstraws

By G. A. TILTON, Assistant Construction Engineer

The first installment of an article on bank protection and revetment published in the July issue of this
magazine covered general conclusions of a state-wide survey made after the severe storm damage of December,

1037, and February-March, 1038,

Class “A" revetment and facing types constructed on prepared bank slopes,

were covered in that first installment. This concluding installment describes Class “B” fence types requiring no

prepared bank slopes and Class "C" permeable flexible types including tetrahedrons and jackstraws.

untested types developed subsequent to the 1088-9 storms are also deseribed.

ENUE bank protection installa-

tions suffered varyving degrees

of damage along with all other
types in the above mentioned
gtorms,  On streams with sand-silt
beds subject to moderate seour, they
were partieularly suceessful where
50 loeated as to permit fulfillment of
two prime funetions.

The first funetion is that of a train-
ing jetty to direct the flow of a
meandering stream and concentrate
it away from the toe of a bank slope
during the rising stage.

Fenee tyvpes are limited in height
and are penerally over-topped af
flood. It is at this stage that the see-
ond and more important funetion of
fence types is performed. At over.
Aow, seour diminishes on the front
face of the fenee and inereases on the
bank slope. With the enrrent next
to the bank on the ountside curve of a
stream flowing in a downward and
diagonal direefion, greatest sconr oe-
curs low down at the bottom of the
bank. Fenece types located at the tos
of bank slopes tend to interrupt this
downward flow and dissipate it in a
horizontal direction over the top of
the fence,

Bteel Rail and Wire Fence (cable-
connected )

This type of installation in double
or triple rows consists of 30-foot 60.
pound steel rails spaced 12 feet center
to eenter and driven to a penstration
of 20 to 24 feet. Rows of rails are
spieed 5 feet apart and connected on
the face and back with five $-inch
wire eables and two widths of 58-inch
galvanized woven wire. DBetween the
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rowe of rails, a filler consisting of al-
ternate layers of brush and rock, or
rock only, is placed so that it will set-
tle when seour oceurs. Transverse
eables tie the top of rails together.

Weakness in steel rail and wire
fence was found to lie in its top-
heaviness, The downward scouring
flow on the bank baek of the fenes
tends o undermine the installation
pnd - the smne time lodge debris and
slonghing slope materinl against the
back side, eausing it to topple over
streamward,

To correct {his condition, Improve-
ments now provide for lateral spurs
from the main fenee to the bhank
slope st frequent intervaly, For fur.
ther stability, the top of the rail
feree s mnchored to the bank slope
with J-ineh enbles and comerete bloeks
m 12-foot eenters,

Improvement in the design also
provides for a brush and rock fill wire
mesh basket between the rows of rail
fenee that adjusts to seour intact.

Costs of the improved designs of
steel rail fence with wire mesh at the
time of this writing approximate
£4.40 per lineal foot for a single row,
&6 to 210 for double fenee, nnd $13.20
per lineal foot for triple fence,

Iron Pipe and Wire Fence

The light types of pipe fence bank
protection consist of 2 rows of pipe
and wire mesh. Galvanized pipe 2
inches in diameter 10 foot long are
spaced 3 feet eenter to center and
driven to 5 feet penetration. Rows
are spaced 5 feet apart, braced longi-
tudinally and transversely with 2-
inch pipe and faeed with one width

Newer and

of 58-ineh woven-wire mesh. Between
the rows of pipe and wire mesh, al-
ternate lavers of rock and brush are
placed so as to settle into scoured see-
tions.

[mprovements in  the light-pipe
fence design provide for horizontal
lateral pipe braces across the top in
place of lateral diagonal braces. The
dingonnl braces have a tendeney to
hold up the rock and brush baekdfill
and prevent it from settling into
aeonired seetion,  Fire hreaks of rock,
only, have also been found to be
desirable at frequent intervals,

Timber Fence

Types of fence incorporating un
treated timber proved generally un-
gatigfactory due to rottine at the
ground line. For types that ineor-
porate timber or piles, treated mate-
rial {8 highly desirable,

PEEMEARLE FLEXIBLE TYPES
Bteel Tetrahedrons

Cable-connected steel tetrahedrons
and steel jackstraws evidenced suffi-
ciently satisfactory service to war-
rant greater use,

The primary function of the per.
meable type of bank protection, par.
ticularly when used as a jetty, lies in
the colleetion of light drift and re-
tardation of the stream veloeity so s
to eanse deposition of a bar of sand
and silt on the downstream side,

The jetties should be of suffieient
height to cause formation of a bar
deep enough to protect the toe of the
hank slope.

Suceess of this type of bank pro.

(Angust 1939) California Highways and Public Works



Pictura No. | shaws bar formod bealow steel tetrahedron jotty indicated by X line. 2—=Cable connected jackstraws used to stop bank
orosion. J=—=Sisel rall and wire fance backfilled with rock and brush, 4—Wire mesh and rock matiress.
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Placing reinforced concrete channel lining on Santa Clara River near Saugus in Los Angeles County.

teetion 15 depandent upon the degree
of permeability which in torn is af-
foeted by the size and amount of deifi
carried by the stream.  Jetties with
top great a solidity, tend to seour
under the center and ot the outer end,

The cost of 30-foot steel rail tetrea-
hedrons approximates $120 to #1256
each, or $4.10 per lineal foof of in-
stallation inelnding anchors, The
staller 15-foot steal rail tetrahedrons
average around $50 to $60 each, or

S4.60 per lineal foot ineluding
anehors,
Concrete Tetrahedrons

Reinforead  conerete  tetrahedrons

tend to settlo vapidly in a sand-silt
streanmbed and beeome inereasingly
inelfective,

Jackstraws

Jockstraws vsed as permeable jet-
ties gave equally as satisfactory serv-
ice as the steel tetraliedrons,

The snccessful use of steel jack-
straws as an emergency bank-protec-
tion measure was outstanding. To
stop or retard eaving banks at flood
periods, two or more Jackstraws
cabied together and anchored to safe
ground are theown over the bank into
viulnerable spotse.  The result is a
stub jetty pointing downstream that
collects drift al toe of the slope; re-
tards the downward flow along the
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biunk, and retards further undermin-
ing of the bank, Use of the steel jock-
steaws for Lhis purpose Liss proven so
snecessful o on one major stream in
California  that  county  aothorities
have adopled the plun of storing stes|
Juokstraw members condy For guick
nsserhly nnd placement where needed
at flood periods, This plan is favored
by the sounty over that of constrost
ing permanent installations that may
or may not be effective the following
sepson where n wandering strepm fre-
juently changes its conrse,

Fifteen-fool  jacksiraws cost  ap-
proximately $20 to 206 each, or §1.50
to $1.80 per lineal foot of installation,
ineluding anchors,

IMPROVED DESIGNB

At loeations of vital importance
where the sandy nature of the strenm-
bed is subject 1o deep seonr at Hlood
perinds such as fo preclude sale nse
of ordinary revelment types, a type
has been developed that consists of a
eutofl wall of stesl sheet piling 32 fest
lomg backstayed to the bank and sup-
porting  reinforeed  conerete  slope
paving,

Cost runs from #40 1o #50 per
lmeal foot and is warranted only in
the most important places,

Wire-Mesh Revetment
Several installations of wire-mesh

reavetment lhave been construoted to
protect ebunloment slopes of banl-
ran rock. Wire mesh econsista of No,
Borange galvanized chain-link feneing
in -ineh widths, tied together to
revet  the slope. The bottom s
weighted down with 90-pound  steel
rails, and the mesh is pnehored to (he
bande with §ineh steel bar reinfores-
ment.

The above installations were eon-
slrneted in 1938-9 and have not as yot
had o real test,

(Cost runs from 18¢ to 20¢ per
spuare foot,

Rock Riprap

At locations where cloan  graded
roek riprap proves to be the seconomi-
eal type and roek of only fair gquality
is obtuinable, gronting of the lower
portion of the riprap appears to merit
furfher nse.

In the light of the devastating
1937-8 storms in California, and con-
sidering the flashy peak flows of
most California water conrses, bank-
protection measures are taking their
place as one of the more important
highway engineering considerations.

Viewr—""1 never have christonsd a child
o well behaved as yours,"

Motber—""Weall, you soe, sir, for the past
week 1 hove been geiting him used o it
wlth my Nower sprinkler.” — L dneers,

(August 1939) California Highways and Public Works



Members of the California Highway Commission, grouped about Director of Public Warks Frank W. Clark seated in cenier are:

{left) Lawrence Barrett, chairman; (right) Bert L. Vaughn.

Amerigo Bozzani; L. G. Hitchcock.

Btanding, left to right; Secretary Byron N. Scott; lener W. Nielsen;

Revised Budget of Major Project Allocation for Biennium Approved

It is estimated that $11,000,000 is
necessary for reconstructing such
unsafe bridges within the next few
years, and the State is fnced with a
total expenditure of more than $30,-
000,000 to replace ultimately all of
these inadequate structures.

Revenues derived [rom the use
fuel tax or the Diesel tax assigned
by statute to this purpose, are fur
from sufficient to reconstruct those
bridges in immediate nead of improve.
ment. It was, therefore, necessary Lo
make 4 substantial alloeation to such
bridge projects.

The alloeations shown by counties
in the tabulations on pages 14-16 to-
taling £38.471.172 also include ripht
of way costs and one-quarter cent gus
oline tax apportionments to cilies
where improvement projects within
the eity limite already are pro-
e

A report has also been submitted
by Director Clark to Governor Olson
egovering the work of the Division of
Highways during the previous bien-

fDontinued from pags 10

ninm which ended June 30, 1939,

Tha construction and maintenanece
wark put under way betwesn Jaly 1,
1837, and June 30, 1939, totaled the
sum of 75,621,400

Construction

Contracts __________$31,508,700
Miscellaneaus day la-

bor e eaks 3,200,100
Day labor minor im-

provements 811,200
Day labor better-

mants .. . 942,300
Prizsen labar con-

struction 1,675,400
Enginearing .. ___ 5,440,300
Right of way._ .. __ 4,920,900

Conatiuction subtetal ____ $48.408 000
Day Labor

Maintenance
Genoral maintenance $9,927.400

Replacements - 3758300
Major slide romoval 4,648,700

Bulldings and plants 205,000
San Francisco-Dak-
land Bay Bridge
ocperation and
maintenance TE0,000

Maintenance aubtotal ... 19,378,400

California Highways and Public Works (Augut 1919)

One-quarter cent apportion-
ments to cities for State
highway routes in citios.... "§7.803,100

75,621,400

® Note.~An egqual amount not included

in this report was apportioned to cities

for improvement to strests other than
State highway routes

The following tabulation gives the
mileage and amonnts provided for the
varions types of highway construetion
for which contracts were nwarded :

Type Milea Amount
Grade and pavement 190.2 §7,.7556,800
Grade and plant mixed

surface ... . . ZF.B 4728700
Grade and road mixed

surface e a 179.4 4,376,700
Diled gravel surface_____ 521.1 1,793,500
Untreated gravel surface 22.5 82,400
Graded roadbed only.... B5.0 2,348,800
Dust oiling .... EYCPR | 333,100
Shoulder treatment. . ___ B44 61,900
Bridges and grade sep-

arationn - (176) 9515100
Miscellaneous contracts._ 503,700

Total contracts 531,508,700

This program was financed by

Btate and Federal funds

| Thirteen |



Major Project Allocations in Revised Budget for C

ltems and amounts in parenthesss indicate projects lie in two countiss that will share the -Iﬂlﬂﬂﬂll" allocation.

Proposed
[Approxi-| expenditure
County Route Lecation | mate r con-

mileage struction and
| | | |right of way

Alameda _ __ i P ] Gth and Fallon to Fruitvale Avenue__ .. o o 24 £260,000 "
Aameda. ... ooeee | 107 Mear Milas _________________.. IR 1 1.0 | 111,000
Alameda oen. | 108 Suncl to Livermore (portions); Arroyo del Valle Creeh | .| 63,000
{Alameda-San Francisce). ... 588 San Francisco-Oakland Bay Bridge {sse San Francisco) . PRI (1,000,000
Alpine.. . . B Centerville Bridge . e e SR e e 03 | 35,000
Amader . ... | W Jackson Creek Eri':lp and ﬂppmchu______________. S —y— L 15 85250 i
L e e s 3 South Boundary %o Biggs Road____ .. .. _ 74 | 81,000
Butte.. . 3 Ping Cresk to 0.1 mile north of North Boundary oo 0.5 21,000
e R T | 17 Bridges between Marysville and Chicoeaeae 22500
[ P ey B Campbell Overflow Bridges and Approaches. ... 02 | 18,700
(Butte-Gleon) _____ ... ______ 45 1 mile cast Cherokee Canal to Sacramento River .. | 10.0 75,000
(Butte-Yuba)....... ________ &7 s mile south to 3 mile north Butte County Line (see Yuba County) 13 {150,000)
Calaveras.... .o .. 4 At Lime Orele.ey oo 0.8 33.500
Calaverss __.._.____________ .. 65 San Andreas to Angels Camp (portions) . __ _____| 34 171,350
Colende .1 & Long Bridos to Coluse . ______ ______ = ______ 24 80,000
[ e 3.4 miles sast Williams to Long Bridge___ LT il o4 25,000
(Celusa-Yelo)........_________| 50 Cache Creek Bridge northerly (portions) EL i AT | 75.000
Contra Costa._._____________ 106 Muir Station to Junction Route 14 (portions}___________ i £5,000
Dol Moete__.__.___________ ' T Smith River Bridge and Approaches__________ il 270,000
ElDorado......._ _______._.. 1 Upper Truckes River Bridge and Appreaches___________ 03 42500
ElDorado.. . oo 11 2 miles east Phillips to 2 miles west Meyers_ . ____ 23 | 18,000
(El Dorado-Sacramentad..____ 1 315 miles east Folsom to 2 miles east Clarksville (see Sacramento) | 655 {295,000)
Fresno__ . __ ... 4 Fawler b Bl e ————————— 5.0
A # 1 mile north to 1% ;_m"ll south Firebaugh; 2 canals (portions)______ 29 | 61,200
mn-l_.-... ST & EBquaw Valley to Forest Boundary.._____ ___ . | a0 152,000
Fresno. ST #1 Boyden's Cave to Deer Cove___._____________ 8.0 20,000
{anu-llnhn] ___________ 125 San Joagquin River Bridge and Approaches_________________________ 20 235,000
(Glenn-Butte) . ______________ 45 1 mile east Cherokee Canal to Sacraments River (see Butte County) 10.0 {75,000)
Humboldt .o\ oo 1 North Scotia Bridge—Eel River. D o 0.7 457,000
Humbebdt... .. 1 | Robinson Ferry Bridge—Eel River R S I 1.0 671,500
Humbeldt . 1 At Btagemeyer Bluo® _________ e 0.4 10,000
Humboldt .. .. .. 1 | Elks Croek Bridge near Miranda________________________ " _____ 51,000
Humboldt. ... _________.| 48 Klamath River Bridge at Ocleans______________ | ___ 159,000
Humboldt._. .. . __ 46 Waeitchpec to Orleans (portions)_____ bt | ee e = 81,000
{Humbeldt-Trinity)_.________. 0 | Willow Creek to White's Bar (portion) (see Trinity Enuﬂly)_.._.._,,,. e {240,000
|
Imperiale e e e 12 Mountain Springs to Meyer's Creek Bridoe - —— .. . _____ 63 350,000
Imparial. . . e .| B | Central Main Canal Bridge...... it e b B L R e e e 15,000
.ﬂ'lli!l'lll_...,...,_..._...-.. RS East Highline Canal to Gray's Well___ ... ____________ 245 250,000
Imperial .. 3 .ﬁ-,--.___| 202 3 miles east Calexico to East Highline Camal« e o oo e 42 D00
23 | Olancha to Cottonwood Creeh e e e 8.5 o7.000
2 3.3 miles nerth Alabama Gate to Independence______ 7.0 71.750
z3 2 miles south of Big Pine to Big Pimve __________________ 20 | 24 850
4 Ft. Tejon to foot of Grapevine Grade (pertion) .| 260,000 '
23 5 miles north Rosameond to Mojave.. ... 7.8 o4 190
23 12 miles north Mojave to Ricardo_._.. 138 62,630
58 Keane to Cable FLpurrtmnl}_________ 5.0 286,000
B8 Bear Mountain nch easterly_ . ___ | 5.0 20,000 :
126 Westerly boundary to northerly boundary ____ &1 125,000
142 | Beardsley Avenus to Southern Pacific Railroad_ | e 145,000
- i 58 | Routs 143 to Sivert ______ .. AR 71 165,000
(Kern-Tula g | 199 Bakersfield to Ducor (portions)_____. S | 110,000
Lake..... ag Putah Creek to Route 18 (portions) ccem oo { 102,000
Lake..._. 15 | Clover Cresk and Middle Creek Bridges . _____ __--_---___-___-| ______ = 31,500
Lassen___ 28 Pit River and Overflow Channels—Bridges_____ ... | | 81,000
Lassen. . 29 Milford to Doyle (portions) o ceem e e e, 6.0 112,000
Lassen.. .. 73 Madeline to North Boundary (portions) . - ... .. 53 27,500
(Los Angel 2 Venturs Boulsvard; Culabasss to Gonejo Grade (portiens). . | v - 237,500
Las Angel 2 Ventura Boulevard, Sepulveda to Topeks . wceee—oocmeoeooooooo | e 126,500
Los Angeles 4 | San Fernando Road, Pacoima Wash Bridge and Approaches ______ | - 26,500
Los Angeles o East Cahuenga Boulevard, Highland to Barham [Wﬂlﬂﬂﬂ emmmmmm| m——— 150,000
Los Angel B0 Walnut Canyon to Winter Canyon (portions) ... ... ... 6.0 320,000
Los Angel 23 Placerita Canyon to Belamint... . .. o T e e N .5 350,000
Los Angeles 9 San Gabrial River Bridge Approaches . | 25,000
o8 Angalas rroyo Beco Parkway (portions)-..-——— oo . . S
Loa A I 206 A 8 Park rt ¥ | 2,135,000
Los Angel 28 | Ramona Boulevard; Mission Roasd to West Covina (portions) .. ... —_—| 760,000
Los Angeles_.__________ 26 Aliso Btreet separation at Mission Romd_____.________________ | ——emer| 220,000
{Los Angelos-V = T8 Castaic Junction to Santa P:u.rln Santa Paula and Piru Creek |
| Bridges ____ e e W i T e e et B o B 300,000
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onstruction of Highways in 91st-92nd Fiscal Years

lterns and amounts in parentheses indicate projscts lie in twe countiss that will share the sxpenditure allccation.

Aw ﬂ‘:ndulur-
County Route Location
nd-- struction and
right of way
LoanAngeles.. ... . | 12 i1d Strest;: East sity limits to Repetio Avenue _ : Lr $280,000
LosAngeles____._____________ ' 18 Ilfnilurr} Strest; Artesia Avenue; Alameds to Naermandie
partions) .. . .o.... = F Il 220,000
LosAngeles_____ | 4 Sants Monica Boulevard, La Brea te Fairfax l-umhnl---.. i = 0,600
(Los Angeles-Orange)___ ... 158-174 Fil‘ﬂlm Manchester Boulevard (portions)_. Syl s 500,000
LosAngeles.. . | a1 les Creat Highway; Cloudburst ‘Ilﬂlﬂﬂ. to Mt IIlII i | 4R0,000
Losn Angelet..e. ... 51 | do Boulevard and El Modena; east city limits west___ ... .. _ . ___ 4,000
Los Angeles. .. ,-_-_-,_--"_J 166 Tnp-n“ Creek Bridge and Approsches. . o oo T Pwet 24,000
LosAngeles.... .. . .. 168 Figueroa Streat, 135th to 1030 Btreet. . oo e 12,800
Los Angeles. . .......... ... | 168 Figueroa Street, Gaffey Street to WIlminmnn | TP R RS L 4,500
Lon Angeles. . ... _._... 168 Figueroa Street, Dismond to Becond Street ... ... . | o 134,000
Los Angeles......... ; 173 Olymple Boulevard (partions) . .coooemomae oo casae - 960,000
Los I"-'ﬂll'l'l- L 150 Lankershim Boulavard; Bridge asross Los Anniln River. . . 220,000
Los Angelos. 182 Rowena Avenus! Glendsle Boulavard ta Hrplr M S e e | | o = 22,300
L“ Angeles.... 4 188 Bepulveda Boulevard; Ventura Boulevard to Gamut Btreet. . ... ........| 268,500
LonAngeles........._____.___| 188 Bepulveda Boulevard; Gamut Street te Brand Boulevard.. . . i - 1:;”
LonAngeles..... ... .. .. 159 Lankershim Boulevard; Burbank Boulevard to San Farnando Road.. ......
LosAngeles.____. .--| 157 Foothill Boulevard, at Cobalt. ... s e e el e e B o e 8,400
LT L — { 4 North Boundary to 2 miles south. . vt oo cccsccscccscnas 47,000
Madera... . . . e 4 Maders to 1 mile south Cottonwood Greek; Bridge.. ... ... .. 29 200,000
Madors. .o oo e o el g8 Friant-Maderas Rosd to '3 mile north Kelshaw e 109 41,000
(Madera-Fresne) . _____....| ja28 San Joaguin River Bridge and Approaches (see Fresno County) . . | 20 (235,000
T e e e el | 1 Grand Avenue in San Rafasl to San Quentin Wye..o ..o .. 18 BES 000
Mariposa.o oo 18 | Mariposa to 25 miles merth. oo oo s 25 113,750
M B i e 1 | Dutlet Gmkhlmﬁmh g P R o W W W 4T 000
1 [cwmmmuumh l-lhrh-llﬁmll 184,000
1 Haegneys to Bridges Craek Blide oo 11 | #9000
18 Aussian River Br e ey 121,000
48 Flynn Creek to Navarre| Lazy Creek, Yorkvilla (portions)... .. . —c—— 161,500
o 5 Russian Gulch S e Akt N 1T2.800
4 Mhlluh!m-lﬂrnhlurnnl Rascal Croek. . ___ 15 54 500
& | South Bou B ED IR RO o e s v - 8 | w
18 Merced to 5 mi ok (POrtieng) .. . s s e e —— 5.0
32 T Bridges sost of Lot DRSS .o o oo e e e r e | —eeeaee m
o ] | 4 miles north Rush Creak to Pt River_ . .o . riinnncnnn T
aa A0 | East Boundary Yosamite Park to Gardiaky's. .. .coooneooininnnnnn. 25 8,000
| e S e S Route 23 at Bridgeport to Nevada State Line... ... ... .....oceee wovmnena] 10,000
Mane . aeeccnaen 1B West Walker River Crossing to Route 23; 2 Bridges. ... ... ..oooonn. 23 75,060
S S T 4 miles south of Grant Lake to Grant Lake_ .. .. . ... 4.0 69,850
Momo... ... 13 | Leavitt Meadow, Bods, Silver and Wolf Creaks_ ... ... . .. .. .| oo 17280
Monterey. ... —......| 2 | Bouth Boundary to Bradiey: Salinas River Bricdge ... ... ... ..... 3 627,000
Montarey. . .. ... = 2 2 miles south Greenfisld te Soledad Bridge (portions) . . oovovonenno. ¥ 8.0 | 198,300
Monterey. . .o.ooovcmnnnnns a8 | Bouth Boundary to Sur River (portions)...... .. .. e —— ] 0,000
Monderey. ... - .....] B TR TR T T T e e e D e e T R R O N 51,600
NapAessnensssnussanaseenasnn| 108 | Route B to Capall Valley. oo oo i 32 | 76,000
NevadBeee oo .. e e [ a7 Donner Summit to L4 mile west of Donner Lake . . ...... .. ...... 1,0 46,000
N R P AR e 17 | V& mile wouth to 1.7 miles north RAsttiesnake Creek. ... . ... ........ 22 131,000
Nevada-Placer)_._.__________| &7 ampshire Rocks to 14 mile west Boda Springs (ses Placer County) 63 ﬁn.m;
Nevada-Placer) ... .| 18 Tahoe City to Truckes Wye (portions) (see Placer County). .. __. 146 61,000
. Orangteceeee o . .. 1M Main Btreet Extonsion] Route 60 to Route 43; Newport llr Bridge. | a4 200,000
Drangeeeeeeeeeeeee o ooe..| 4% | Bantiage Creek Bridge on Tustin Avenue._ . Bt idebide] i el 55,000
ﬂmn,.,.....,.-______-,.. | 178 | Through Garden Grove; Nutwood Avenus to Ninth Strest. | [T 20,000
Orange... enses] M Route 2teo g milewasterly. ... oo s o s i 0s | 47 500
{M-p-l...u ﬁnpl-ul ......... 168174 Firestone- Manchester l-ulnr.rd lnrlhn-] [." l..u. Amlu
- | | Coumty) e A NORR— R [ 1 500,000 |
I‘H-Ir Newada) .. .. ....o.... ” Hnnpﬁuﬂlﬁhﬁhﬂ;mhmﬂhﬂ.hﬁm T S ey T e, 83 TR.OO0
I e i e s i v ) Cofan Owerhead S — 2 3 IS R oy 54 000
Phur e S o e ot L7 4 Rosaville to B8 mile enet. ... .. ... . _ __ .. __ Ry RS T [T ] 17,500
ll"hﬂ' ""’H.II_ PR e s id Tahoa Gltrhfmm*“imhﬂ) T s b ErELiF SN e 1,000
e 1 Tahce Wys through Tahoe City. ... .. . i 1.0 15,000
Riverside.. .. .. . o Junction Rowuts 19 to Bth Hrul. Banning........... . R &8 211008
Rivernide____ . e ] Banning to Jurnction Routs 107 ____ ____ Ly e 18 480,778
Rivernide_____ "% Riverside to 1 miles west . 1.0 211.000
Riverside.________ i d Temescal Canyon and Horse Thief Creek and lppru-hu ..... 1.0 RE.200
Rivernide. . ____ . __ __ - 18 miles west of Hemet . = 15 50,500
Riverside. ... e eeeaas] (AR Y2 mile sast Junction munmullm-..,_. 22 63,000
Sacramante_______ 3 Anunun River to North Bacramants at Underpasses I 44,000
(Sacramento- El Dorads) 11 miles east Falsam to 2 miles sast Clarksville. . .. A 55 203,000
Socramento._____ _ " hlftlnn te Walnut Grove, | .1 7,500
({Sacramento-San .Imuml A3 Potato Slough to thlumm River nmi Iﬂ“l Lm I.n Jn-
quin County) ... i b o et e e e 50 (578,000
San Benite......__ . - 2 San Banito River Brid it oo R 12,000
{San Benito-Banta Clara) .| 2 Sargent Overhead to miln south Pljlrn River; Pajaro Hlv:r
and 8. P. R.R. Separation (see SBanta Clara County) . IS— 18 (314,000)
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Major Project Allocations Budgeted for Construction of Highways

Items and amounts in parentheses indicate projects lie in two counties that will share the expenditure allocation.

{Continued from pege 153

County

San Berpardine______________.
San Bernardino_._____________.
San Barpardino_ .. ___. !
S8an Barparding o ___. |
San Bernarding. . ___, !
San Bernarding_ oo, |
San Diege AR -
San Diego. ... - Eh

Ban Do e
San D'rngu________.___________.|
SanDiego________.___________.
San Dimgo: o D s ot
San Franciseo_____.__ .- - .
{8an Francisco-Alameda)______|
{8an Joaquin-Sacramento) _____
{San Joaguin-Stanislaus) ______|
Ban Josguin_—___ " ]
San Luis Obispo. - e
San Luis Oblspo. ..o
San Luis Obispo Lo :
San Luis Obispo. : :
BanMateo. oo e

S Matea. - = |

Banta Barbara. oo _ucccaaaa_o.
Santa Barbara_ ... cccccaoo
Santa Barbara____________ ..
Santa Barbara____.____________
Banta Clara__ oo ccccaacaaa
{Santa Clara-Santa Cruz) ______ |
{8anta Clara-S5an Benito) _____.
Banta- Clara__ - - . . ]
(Banta Cruz-Santa Clara) ...
Hapta Bene o
B e e
-0 T N e e s
(2] g ) 1 7 TR e A e e
Siskiyou__. et
T | | s e S i
(8Bolano-Yolo) ____ . __

{Solano-Sonemal . __________
BRI e T s S
Sonomp__ - . ... S

Sanoma. ... -
{Sonoma-Solonad. ...
Btanislaus..__..__
Stanislaus________

Trinity-H umbaldt) ..
Teinlty_ . = |
T E 1 TRt U s e ]

(Tulare-Kern)__________
Tuolumne______ S
Toalumbesco ool
Venturaooooo_________________
Mambare . = o Cn e
(Ventura-Los Angeles)

(Wentura-Los Angeles) __

Vantume oo e e e

b 1L T S SR e e
(Yolo- Sn!ann] ________ S
(Yolo-Colusa). .. - ey

(Yuba-Buctte) . _—________

e mﬁaﬁﬁsnggww
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Proposed
Approxi-| expenditure
Location mate for con-
mileage [struction and
right of way
Redlands easterly (portions)____ e e e -l 1.6 85,200
Lytle Creak ndgas e ol T e P S e B e L e R T Sl e 25,000
Malaga Grade Separation________ |y 15,000
Banta - Ark RAer Brldes. o U e T e P e B3,600
Perar- Houpns Ao B o s e o e g P S 3.0 106,400
Mt. Anderson to Crestline... .. e R et | 1.0 78,200
Waest of La Mesa Overhead to El Cajon_______ S — 45 264,000
Las Flores Underpass to San Onofra Overhoad T T.2 15,000
Leke Henshaw to Santa Yeabel......_____________ SR i e e 78 501,500
International Boundary to 1 mile north Sanm Ysidro__.__ e L e 29 203,000
San Diego River Bricdge at Lakeside__________ . _________ ___________ 187,000
Coronads Helghts linechamge. ______ . ____ - _ . ___ | 0.5 32,500
Funston Avenus Approach to Golden Gate Bridge ... ________ 1.5 255,000
San Francisco-Oakland Bay Br:due _________________________________ RSt i 1,000,000
Potata Slough to Mokelumne River and Bridge. ..o ooo . 5.0 576,000
Varna) i bo Gates: Fome -0t Do b e S A 7.6 140,000
East of Clements to 1.5 miles nerth; Mokelumne River. e 15 163,300
Miles Station Bridge and Approaches. . __ B = 15 295,200
Santa Maria River Bridge- . _____ | e 12,000
Old Creck Bridge and Approaches._ e gt L e L 0.8 53,400
Torro Creek Bridge and Approaches._________._. R e g L 0.5 45,600
South San Francisco te Burlingame-Struetures______ | ________ 40,000
Broadway-Redwood City to South Boundary_____ . ___________ 4.5 511,800
Tunitas to Lake Lucerne (pertions); San Gorgonio, Pompina,

Pesoadero Creek Bridpesco .- -~ - oo e e 8.0 340,
Orella te Talfiouas Groek; Refugio Creebk___________________________ 26 276,000
Zaca to 3 miles south; Zeca Creek_________ i 32 304,900
Eagle Creek and Dos Pueblos Creek and Approaches. =i s 1.2 153,800
Sheffield Drive to San Yaidro Road e 1.2 EEEMU
Oaks to Los Gates____________ . 1.6 Em.ﬁﬂﬂ
Inspiration Point to The Oaks_________ RS cepre =T 100,000
Sargent Overhead to 0.3 miles south Pajarc River.. 1.8 314,000
Austin Corners line change__ ... 1.3 115,000
Inspiration Peint ta The Oaks (ses Santa Clara Gounty) il {100,000)
Watsonville ta Rab Rey Junction___.__ ... _______ 73 485,000
Pacific Highway relocation at Shasta Dam. 11.6 430,000
Olney Creek Bridde. .. ooococoao ol B T 15,000
§. P. Subway to Hill Strect g 20 123,000
Bailey SBummit to State Lina_ P 14 150,000
Raute 3 at Weed to 1B miles morth_ o oo oo 15 71,000
Marth of Dixon to 1 mile east Davis; Putah Crogk._ 7B 385,600
Ssars Point Toll Road payments. . ccecew o | eeea. 25,602
Walls to junction Steny Peint Read___________________ | 2.2 | 323,000
Russian Guleh line change and Bridge_______________________ i 0.8 61,000
Timber Cove Creek Bridge and Approaches_______________ R 0.3 18,000
Sears Point Tall Road pavments (see Solans County) . i Foraies) (N {85,602}
South Approach Turlock Overhead____________________ _____ - 0.3 1
Keyes to Hatch Crossing________________ hbdu g Uanrain 6.0 az1
Vernalis to Gates Road (see San Jeaguin County) ... . __ 76 (140,000
Proberta to Red Bluff Subway; Oat, Coyote and Red Bank Creek___. 0.2 270,000
Red Bluff to 6 miles north; Dibble, South Fork Blue Tent Creek____._ 5.0 270,000
Willow Creek to Whites B:r (portions) ________________.. R || — 240,000
Oregon Mountain and Helena te Weaverville {pnrtmﬂ-}...__. e 16.0 183,000
Kings River Bridge to MNerth Boundary % e e 13 62,700
Waest City Limits Visalia to Roote 0. oo oo 12 103,000
Tule River Bridge and Approaches. oo ooecee e | s 22,000
Bakersfield to Ducor (portions) (see Kern Gnunty}__----_---_----__ _______ i {110,000}
Keystone to Jamestown (portions) . ______ __________ ________ . ___ 4.0 50,000
Columbia Wye to Sonora; Woods Creek Bridge__ . __ 2.5 1?4,{#00
Springville to Beetox (portione)_________ ___________ . __ - 20 70,000
Paint Mugu to Little Srcamnra Creek (portions) . .... el (PTG 185,000
Ventura Boulevard; Calabasas to Conejo Grade {portnuns] {uc:r

Low Angeles Gounty) .- - . . Ll - | ________ (237,500)
Castaic Junction to Santa Paula; Santa Faula and Piru Creek

Bridges {(ses Los Angeles County) __._ ... .. Rt ST NP {30:0,0000
Bluffs north of Seachiff_________________ P e e SR (SR X
West end Causeway Strueture_______ i) e 75,000
1 mile sast of Davis to Bwingle _____________________ . __  __ ___ 3.0 200,000
Woodland to Caghe Creek. . B S R e Ty 3.7 152,000
Madisen to Dunnigan (portions). . ._..________ e | A0 101,600
Morth of Dixon to 1 mile east of Davis (ses Solano Guunt}r:l__. I 7.8 (385,500)
Cache Creek Bridge northerly {portions) (see Colusa County) _______| —_______ {75,000}
0.3 mile west Bruce's Corners ta Dry Creebe_________ 1.} 34,500
I mile south te 33 mile north Butte County Line (see Butte Guunty‘,ll 1.3 150,000

| Sixteen |
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Planting and cultivating extensive right of way on Coast Route State Highway 56 with ice plant to prevent erosion.

Practical Roadside Development

By H. DANA BOWERS, Landscape Engineer

IGHWAY landscaping has

been the reeipient of much

eriticism of & various and
sundry nature, some of which lins
justification. It is to be noted, how-
ever, that the eonstant demand for
improved roadside appesvanes, to-
gether with the apparent economic
villue of properly applied landscape
features, is steadily becoming more
noticeable in general highway eon-
struetion,

Following some ten vears of trial,
the original conception that roadside
development, or *‘roadside beauntifiea-
tion " as it was commonly termed and
consisting prineipally of the planting
of trees, shrubs and flowers, is pradn-
ally being discarded for the broader,
more appropriate and practieal con-
cept of roadside development which
strives for a more harmonious setting
of a neeessarily formal rosdway into
the contours of the lnndseape.

Durimg the pust years we have
learned more of the plivsical and eeo-
nomie limitations of roadside devel-
OpIent. We wan not rOmMmpare our
State highways with parks or hack-

vard gardens. The foet that Mrs.
Jones has a most heantiful display of
flowering peaches in her yard flourish-
ing “with no eare at all,"” I8 no
eriterion for their general use along
rondsides. The same applies to wild
flowers and many other varisties of
plants.  Nature designated certnin
locations and conditions for various
types of growth. When deviations
wre mude from these nutural laws,
unlimited maintenanes not  possible
on the highway muost be available, or
these plants soon fade away.

The average commercial State high-
way can not be compared to State or
Fadernl park rowds, for strange as it
may seem, even though we may deal
with mueh the same class of people
that nse the park roads, the nse of
Btute highways is under entirely dif-
ferent eonditions, It is not surpris-
ing to see & tonrist mother bathe her
baby or do the family washing in a
State  highway drinking [fountain,
Yet acts of earelessness such as these
are a rarity in our Federal aml State
parks, probably because the mojority
of the people that visit these parks

California Highways and Public Works (Ausust 1519

are not necessarily of o more ap
preciative nature and therelors more
eonsiderate of the efforis made for
their eonvenience and pleasure, buot
becpuse they are more impressed and
familiar with the more obvions recres-
tionul facilities they eneounter in a
eoncentrated park development than
on o landscaped highway,

The Ihvision of Highways is con-
tinually requested both by private
and eivie bodies to inerease aetivities
in all phases of roadside development,
Of conrse the opportunity to provide
many types of roadside development
i5 folly recogmized. Beantiful pienic
spols with sanitary conveniences, and
small roadside parks, some with faeil-
ities for bathing and beating, vonld
be developed, However, many of
those making such requests have but
little concaption of the magnitude of
snch an undertaking and are aware
of few of the problems and the ex-
pense involved,

There is the question, too, whether

the Btate Divigion of Highways,
whose duties are definitely pre-
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New cut slopes on the Arroyo Seco
Parkway in Los Angoles are grass seeded
immediately lo get a coverage protection
against eresion by early rains, Center—
One rain, the first of the soason produced
this extensive bank erosion. Bottom—Ice
plant Is protecting this previcusly badly
eroded slepe in Solomeon canyon.

—_— e

scribed by law, can properly engage
in activities that are primarily a
park problem. Mainly, however, the
cost of continual cleanup and repair
of damage, caused by a careless few,
prohibits at the present time any
ventures into such a field of roadside
improvement.

In general, very little planting is or
sliould be neeessary where Favorable
vonditions exist, for there natural
eoverage usually flourishes, We are
often reminded of the fine planting
work aecomplished by many of the
eastern states, but it should be re-
membered that the ample summer
rainfall that prevails in the Tast
makes irrigation seldom needed,
whereas in this State plant life de-
velops slowly unless eonstantly fer-
tilized and watered. Even the use of
native wvegetation, under the most
favorable eonditions, is often dis-
couraging and brings eriticism be-
canse of the years required before
any effect is evideneed.

In view of these facts, the Division
of Highways has curtailed endeavors
along the line of prolific and formal
planting and is concentrating on the
more hasie prineiples of roadside im-
provement, Tt is not always neces-
sary to “gild the lily," for after all
we have a naturally beautiful land-
scape in California, and a road fitted
to that lundseape needs very little
further adornment.

Principally we have one objective
in the improvement of highway ap-
pearance and that is—harmony, A
road blending into the natural oon-
tours and eovered with endemic vege-
tation can evoke little eriticism from
# landscape viewpoint. Harmonious
ponstruetion, however, is exeellent in
theory and looks well in the artist’s
sketch book, but it can easily be car-
ried beyond practical limits. There
15 mueh involved in the eonstruetion
of highways that is of more im-
portance than appearance alone.

"o eonsider that adequate and safe
transport lanes ean be provided with-
otk searring the landseape is futile,
True, there iv always a loeation, if
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stch is sought, which offers a mini-
mum of sear, but considering the gen-
eral terrain in this State, plus the
demand for hisher standards of
alignment, grade and road width,
some scar is inevitable and even the
minimum is apt to be inharmonious

Sinee the quest for harmony has an
esconomibe Timitation, we must be salis-
fisd 1o strike an agreeable mediom
and procesd on that basis. [t then
beeomes & matter of sensible roadside
landseaping to heal those sears, for if
this is not done, any efforts or expense
to whieh we may have gone during
construction for the sake of harmony
will have heen wasted.

The practice of flattening and
rounding eut-and-fill slopes which
deflnitely make the romd a part of
rather than an addition to the land-
scape has an economic as well as an
aesthetie value. An appreciable de-
erease in maintenanes costs in mAny
eases can result from such procedure.
However, flattening alone s not suf-
ficient to bring about this saving.

NECESSARY TO FREVENT EROSMN

To expose a flat sterile surface o
the elements only invites inereased
erosion. Although it i true that flat
surfaces will revegetize more rapidly
than steep surfaces, it is essentin] that
some effort be made to aid nature in
an early restoration by providing a
soed bed of top soil for the protective
pcover that is s0 necessary.

In doing this we will have acoom-
plished an important jtem of work
and will have regardad n basie factor
in our quest for harmony; namely,
the laying of the ground work for the
prevention of erosion and for im-
proved appearances.

Often supplomentary seeding of
low growing grasses is necessary, de-
pending upon the souree and eondi-
tion of the top soil unsed for the
sier] bl

It is most important that the seed
be germinated prior to the first rains
in order to provide a cover for pro-
tection against early storma.

It is not always wise to depend
upon the first rains sprouting a pro-
tective grass cover sines they may be
of such magnitude as 1o completely
wash away the entire seed bad. 1t is
apparent that every condition pre-
sents 18 own problem and must be
dealt with sesordingly.,

One of the greatest advantages in
the conservation of top soil, aside
from the economy of preventing

Bianksting a sandy slops with top soil spread from above with tractor eguipment.

erosion, is the amazing rapidity with
which it is possible to realize com-
plete revegetation, The top Ffew
inches, or **seed eoat,’’ nearly always
contain large quantities of seeds of
endemie plant life. A natural and
quick growth ean be obtained in this
way at small original cost and with
no expensive follow-up eost for main-
lefianse.

It may be truly said that more
appropriate and practical roadside
landecaping ean be acenmplished with
& power shovel and a few trucks for
one day than will be produeed by
shrubs over the samé areda for one
vear. Likewise a few more loads of
dirt and a few more bours with grad-
ing equipment will do more to camou-
flage unnatural lines than several
years of imported plant growih

A structore will have a high
aestbetic value if it truly represents
the purpose for which it is built. This
is demonstrated in the flowing and
simplified lines of our bridges; beau-
tiful beeanse of their simplicity and

lnck of unnecessary adornment. The
same line of reasoning, while proba-
bly not in so striet a sense, can be
applied to roadside development. It
is desirable, from an aesthetie stund-
point, to seeentuate the pleasing, or
obseure the objeetionable features of
the landseape.

TWO FRACTICAL PRCEDTRES

This should be aecomplished in a
simplified and natural manner either
by proper road loeation and consid-
eration of appearances and subse
gquent maintenance during construe-
tion, or by artificial planting, or by
both s the eondiions reguire.

The two basie requirements that
govern egqually an eeoncmic mnd
aesthetie plan of highway landseape
design may be listed in order of their
importance and value as:

1. Cross Section. The original
roadway cross section design repre-
sents the foundation upon which an
economic-aesthetic  landseape plan
may be fabricated. Flat slopes prop-
erly treated solve the vegetation

Protective cover produced on sandy slope by seeded thin topsocil blanketl
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problem  which in turn eolves the
erosion problem, and the two combine
to help solve an important mainte-
nance problem,

In addition to its economic-assthetio
value, the flattened cross seetion has
a definite worth and function as a
traffie safety measure, Tmproved sight
distanee, shallow and broader drain-
age  channels, elimimation of slide
debris and greater parking area repre-
sent a few of the safety advantages.

The cross section eombined with the
revegetation of construction scars af-
tords the only method of retorning
the roadway, which in spite of its
negessity violates the normal contours
of the landseape to a more aceeptable
appearance in the natural setting and
thus makes it the focus of a desipn
for enhancing the eharm of nature,
instead of diminishing it.

TOP SOIL BLANKETS

2. Protectiwe Cover. Newly ex-
posed slope surfaces arve sterile and
slow to revecetize. Constand erosion
profibits the establishment of protec-
tive cover by nafural means.

A fertile top soil blanket provides a
natural growing condition, and vege-
tation whether imported or native ia
given a better chance for survival
against the elements.

Whenever natoral growth is Te-
moved, nafure at once assuomes the
task of restoration, in harmony with
the climate and species of the partien-
lar region. The operation is slow and
more often without suceess where
natural seed dissemination must re-
elaim & sterile or eonstantly disturbed
surface, but it 18 comparatively rapid
when the asoil is not destroyed,

Even wunder the most favorable
eonditions natnral revegetation is too
slow to afford protection against ex-
cesgive ronoff or erosion,  Ohbvionsly,
then it beecomes highly praetieal fo
sapply the mueh needed protection
by artificial means accomplished in a
natnral manner. By so doing resulis
that would normally take several
vears may often be seenred in one.

It is singunlar that these seemingly
eomman sense prineiples of eonstrue-
tion are being brooght to the fore of
late, not so muech from an economie
standpoint, as one might expect, but
from the standpoint of rondside ap-
pearance, It wonld naturally appear
that the reverse of this fact should be
trme,

Highway Ilandscaping is often
looked upon and tolerated as a neces-
sary evil rather than a funetional
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Fine Roads Await Motor
Visitors to 1939 State Fair

HEN Governor (Culbert L

Olson greets the orowds at the

State Fair in Sacramento this
year, September 1 to 10, ineclusive,
they will find smooth, dustless roads
and walks that have been practically
repaved by the State Divigion of
Highways.

Working with funds provided under
an arrancement with the Department
of Finance and the State Agricultural
Society, the highway division added
$15,4575 in improvements to the roads
and patlways of the fair.

The prineipal improvement eonsists
of the reinforeement of all areas by
the nse of SC4 plant-mixed surfacing
material, in most instanees one ineh
compicted.

In weak areas two inches of the
material was nsed in bringing to grade
trenches which had sefiled and in
patehing potholes  throughout the
gprounds prepavatory to sealing.

In spots previously nnsurfaced 31
inches of road rock was added to
native soil, thoronghly prepared,
rolled and a prime eoat of SC2 liguid
asphalt added.

Patching of hroken areas near the
stables was another important im-
provement whieh the highway divi-
sion took care of,

Following the patehing and build-
ing a seal coat of emulsion was spread
over the entire aren at the rate of
one-gixth of a gallon per square yard
and sand applied.

C. W. Rust, SBacramento. who sup-
erintended the work, said that this
surfacing provides pathways not in-
Jurions to footwear, gives a uniform
vonstitiient of highway development,
There is muech of value aside from the
aesthetic to be derived from highway
landseaping.  Unfortunately, inex-
perienee in past procedore has tended
to ereate a wrong interpretation of
the work involved; however, we are
now endeavoring to  illustrate the
practicability of properly applied
eeonomic-gesthetie roadside improve-
ment in our landseaping projects.

A second installment of this article
by H. Dana Bowers, landscape engi-
neer of the Division of Highways will
appear in a following issue of this
magazine,

appearance to the roadways and
cuards  against the absorption of
moisture doring the winter months.

FINE HIGHWAYE TO FAIR

Millions of road miles will be eov-
ered by the hundreds of thousands of
vigitors who will wend their way to
the eighty-fifth California State Fair,

Fair time gives the people of the
State an opportunity to observe the
ereat highway system which permits
easy travel from every point in Cali-
fornia to the Sacramento grounds.

Highways lead in from all diree-
tions and in every instance they are
well paved, properly marked and
safely patrolled.

In the last few vears the improved
hichways have made possible trans.
portation of stoek and other exhibiis
from the most ontlying sections and
have been highly instrumental in
building up the fair's huge list of
displays.

Bacramento is ideally sitnated as a
fair center. There are direet arterials
from the north, south, east and west,
all in exeellent eondition.

The fair last year, under the dirvee-
tion of Seeretary-Manager Robert
Muckler, hecame first in the nation
when nearly G40,000 persons passad
throngh the gates. This wear fair
directors antieipated a erowd of 700,
000 with an inereasing use of the
State’s highways.

Stafford Goes to New Mexico

Harlowe M, Stafford, Supervising
Hydraulic Engineer of the State Divi-
sion of Water Resourees, has accepted
i position with the National Resources
Committee as engineer in charge of
the Peeos River Joint Investigation
in New Mexieo and Texas with head-
guarters at Roswell.

A eomplete study and report is fo
be made of the water resonrees, nses
and requirements, flood problems, ete.,
as basis for a settlement by eompact
hetween the States of New Mexieo
and Texas, The job is expeeted to
require two years of work and result
in plans to effect maximum eonserva-
tion and nfilization of available Pecos
River water resonrees,
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Link of Sierra-to-the-Sea Highway
Improved Through Kings County

By C. F. OLIPHANT, Associate Highway Engineer

N IMPORTANT link in the
A Sierra-to-the-Sen Highway, lo-

cated in Kings County between
0.6 miles north of Armona and Han-
ford, was recently completed by the
Union Paving Compuny of San Fran-
eizeo at a ecost of $#102,176, The eon-
stroction followed the old alignment
with changes at each end of the
project.

A right-angle turn near the west-
arly end of the projeet on the old road
at the interseetion of two eounty
ronds was eliminated by construeting
a 1000-foot radins enrve.

A new approach was made at the
easterly end of the project to Seventh
Street at the west eity limits of Han-
ford, which street traverses the eity
to the east eity limits.

This change allows traffic Lo pass
throngh Hanford on a tangent with-
out interferenee of the business see.
tion congestinn or making sharp torns

at eity street intersections, as was the
casge on the old route.

The grades were raised throngh eer-
tain poertions of the projeet to provide
better sight distances at bridge cross-
mgs and to provide sufficient clear-
anee for drainage purposes between
the subgrade and the surrounding
terrain,

The existing pavement was resor-
faced with a minimum of two inches
of asphalt concrete,

On portions where the grades were
raised the new pavement is T inches
thick with edzes thickened to nine
inches, Tt is 22 feet wide and bor-
dered on each side with seven-foot
niled shoulders,

The asphalt eonerete was mixed in
a standard asphalt paving plant with
0 3000-pound eapacity pugmill,

An auntomatic bateher was suceess.
fullv wsed om this project. This
bateher had onm previous johs given

maccurate results, but by mounting
the weigh box and automatic scales
on a steel framework, which was not
attached to the plant proper, nearly
all the vibration from the plant to the
sciles was eliminated, thus remedying
the trouble formerly experienced.

An important feature of the projeect
was the eonstruction of the P, €. C.
recessed eurbs for the jslands which
provided the channelization of the
mtersection at Lacey Boulevard.

This intersection is provided with
sodinm vapor lamp amber flashers
and red reflectors which amply illu-
minate and indieate the eoarbs and
channels,

Judge—“What is the defendant’s repu-
tatloin for trothfolness™

Witnese—"Excellent, your bonor. ['ve
known him te wdmit he had fshed oll day
withéut getting n single hite."—Awnapolis
Loy

Improved section of highway near Hanford showing channelization of intersection at Lacey Boulevard which is provided with sadium
vapor lamp amber Aashers and red reflectors.
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Portion of recently completed link of Sierra-to-5ea highway through Hanford which avoids business section congestion in city.

Hydraulicking Highway Cut 210 Feet Deep in Mountain Top Completed

plishment that appeared doubtful for
a while,

There remain in the main summit
ent to be removed by equipment
about 92,000 eubie vards. The maxi-
mum depth of the equipment ent will
be 60 feet. Some of the remaining
material eould be removed hydranli-
eally, if it were blasted, but, sinee it
is needed for fills at either end of
the cut, such removal wonld not be
eeonomical,

The hydraulic cut is 2,500 feet
long, 2,000 feet wide at the top and
210 feet deep. The bottom of the
cut ranges from 50 to 2560 feet wide.
This extra width will eventually be
reduced by weathering of the soft
material in the high bank on the
south side of the cut.

Little attempt was made to utilize
the tailings for constroction of em-
bankments. However, by means of
log eribs, brush and fenee barriers,
some 6200 eohie yards of the tail-
ings were utilized to build up the
grade in Oregon Galeh down which
the bulk of the tailings were washed.
The actual arvea built up by eontrol
of the tailings was about 200 {eet
wide, 8 feet deep and 4000 feet long.

The 62,000 eubic yards is the quan-

(Continued from page 5)

tity required for neat roadbed con-
struetion only, and, based on this
gquantity, the unit cost was 30 cents.
o the built-up area adjacent to the
read n Cregon Guleh, 8 growth of
veretation and trees iz being pro-
moted to provide resistanee to erosion
anid to improve the roadside appear-
ance,

Throughont the entire project thers
was # elose coordination with the
work of Clonviet Camp 25, from
which 26 miles of road will have been
completed early in 1940 when this
mraject is finished. Equipment from
this camp was working op to each
end of the cut when the hydeaulic
work ceased,

The secompanying fabulation is a
concise record of the rate of prosress
and of the results secured.

A total of 10,748,000 cubic yards
of material was removed by the hy-
draulic operations in 5.5 years, The
first giant was operated on February
28, 1933, and the last on June 30,
1939, During this period the total
operating time, that is, the total time
that water was flowing from the
reservoir to operate ome or more
giants, was 8,196 hours.

Dring this time, 55,524 400 eubie

California Highways and Public Works (August 1913)

vards of water passed through the
giants, It will be noted that the aver-
age rate of exeavation was 8,060 eubic
varde per day or 1,310 enbie yards
per hour operated. The averape per
cent of solids, or ratlo of material
moved was 193, and the unit cost of
excavation was 2.47 cents per cubie
yard.

Several benefits resolt from the
deep eut throngh Oregen Monntain
which could only have been accom-
plished by hydraolic methods.

The summit is 210 feet lower than
pould otherwige have been attained.

The distance between Weaverville
and Junction City has been reduced
2.5 miles.

The road is on the sunny slope and
in stable formation.

The character of the material
encountered in the excavation is
stuch that but two miles will require
any base course of surfacing.

Although six years have beesn re-
quired for constroetion stuee the con-
eeption of the projeet, a  similar
length of time would have been re-
quired by any other method or any
other route, sinee the hydranlie eut
was actnally finished before the road-
way on either side, wuler constrie-
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Summary of Hydraulic Grading Operations on State Highway No. 20 Over Oregon Mountain
—_— < = - = .

Excavation, c. Y. Wait Watar Water Per cent Hours Cuble yards

Year, Month Days Cu. Tda. day cost, cents | C. F. 5. Cu. Yda. eolida operated hour

1534—March = 33 178,000 5,580 | 4.30 18,0 1,505,850 10.5 2085 BEO
Agril 10 254,000 a0 | 5.08 18.7 1,602,450 158 | 2648 860
May | 285,000 7.080 2.43 9.3 420,850 25 3 1684.2 1430
June_ ____ a0 108,000 6,150 | .07 4.7 450,T00 4.3 | B2.a 1,880
July_ ... i3y 18,000 1,440 2 54 1.6 60,590 29.7 | 1.7 1,040
Seasan 1351 840,000 6,200 2.92 10.% 4,730,440 | 17.8 | 6.1 1,160
Oxtoher 1 2,000 2,000 2.47 .9 9,400 a.s 1.8 1,110
Hovembet 20 256,000 B.530 | 1.87 .4 a15,040 49.2 846 2,880
December i1 200,000 6,450 341 1.5 714,180 8.1 108 4 1,940
1935 —January . a1 63,000 2,000 5. B8 d.4 434,260 14.5 5.2 1,330
February a8 350,000 12,500 1.68 12,8 1,102,670 5.7 207.9 | 1,690
March . 3 317,000 10,200 1.70 10.5 1,045,160 30.8 181.7 | 1,960
April . 2814 700,000 31,100 104 25.3 1,622,150 8.4 bt 2,160
May__ P 31 533,000 80,100 0.06 32.5 3,295,670 58.9 5433 1,720
June_ AL 30 334,000 7,480 216 16,7 1,806,530 13.9 78.8 BOD
July. . sy 14 23,000 | 1,680 5. 87 LE ] 260,520 E.B iT.1 480
Seasen 24014 4,068,000 12,300 1_56 13.B 10,725 530 | 28 6 18057 1,700
Octaber . 8 £ 16 11,000 -] 38T 0.6 28,600 | 8.9 0.8 1,260
Wovember_ . . 30 10,000 330 200 - ] B0, 800 | 19.9 11.4 B30
December__ . ___ = 1 27,000 BT0 B 6T 1.3 131,870 20.5 34.9 TR
1938 —January. . _.._. ] 31 125,000 4,080 | 3,61 7.7 769,930 16.3 | 140.8 830
February I8 384,000 13,600 3 40 12.9 1,185,600 331 214.8 1,880
March ____ R g 484,000 15,900 3.07 23.6 2,318,400 21.3 4185 1,300
Apeil 0 AT2,000 15,750 1.65 7.9 2,670,000 7.7 306.8 1,540
¢ T R e o k) S L 3 548,000 18,300 0.79 380 2,972,000 0.1 358.8 1,660
June___ 30 200,000 6,670 2.30 15.0 1,445,700 12.8 184 B 1,080
July. . e 10 47,000 4,700 6.38 6.4 188,400 3.7 .4 1,720
Senson _______ . — b1 ] 2,568,000 8,840 1.88 13.7 11,767,720 . 20.1 1,704, 0 1,380
e — e e 15 | 2,000 130 2.8 0.8 12,100 16.8 2.0 1000
November.__ e . 30 FEPNOREC SR (PP 1) | Py 5 N s Sy i et o
Decembar. = = B £,000 130 20, 51 0.4 43 850 2.1 5.2 430
1927 —January._. - ~ I a1 2,600 85 7.580 0.4 28,410 10.92 4.5 san
Fobrusry__ e 28 3,400 120 12,08 0.8 27,220 .6 | 4.8 Tin
March 31 188,000 8,000 4,57 3.8 281,070 404 2.6 2,850
April ... 20 165,000 5,500 4.80 16.5 1,586,070 10.4 301,86 850
May__ z ¥ 3 528,000 AT, 400 2.10 32.8 5,932,370 18,7 4048 1,330
T G et A N 16 377,000 10,700 1.58 3.7 1,971,370 140 2883 930
2] 1 R S S 253 1,180,000 A 860 3.1 12.4 T, 268, T00 15.3 1,086,1 1,080
December._ ___ ey I 3z 102,000 2,200 7.66 13.8 1,394,400 7.3 2350 430
Ll R e R e A e, e R i1 167,000 6,000 5.20 12.7 1260500 14.8 157.4 1,180
Fobruary. = 28 BO,000 2,860 10,11 -] T41,800 0.8 102.8 Tan
March L a1 66,000 8,230 3.48 15.6 1,541,800 16.4 | 233.1 1,080
Al . 30 522,000 17,400 1.88 26.3 2,618,600 20.8 385 7 1,350
May.. . = 31 432,000 14,000 2.20 31 3,286,630 13.2 4971 BT0
Jone . g | 284,000 8,460 3,84 30.2 2,860,220 e 421 4 &T0
Seagpn 15 1,862,000 8,740 3.43 20.0 13,613,800 i3.7 | 08,0830 520
December 3 8,000 3,180 641 (X ] 518,000 16.0 9.1 1,080
1830 Jaouary.__ s BL B8, 000 2,840 7.80 &3 430,500 204 524 1,680
February . _ 28 77,000 3,750 7.18 4.3 380,500 19.8 4iT.2 1,630
March _ . ey e | 3 230,000 7420 3.04 18.0 1,779,500 13.8 2955 1,020
April____ e e e e 0 30 456,000 16, B00 1.B6 8.7 2,468,700 20.1 28T.3 1,880
May__. - 1 292,000 9,400 2.19 12.8 1,244,620 284 136.0 4,140
Tume. .. _ e an 148,000 4,930 3.33 4.8 406,370 a3 4 BB.1 22T
Sempom_____ . __ .. __ 213 1,430,000 6,740 3,20 n.e| 7,384,200 19.4 8B4 .4 1,620
Grand totals. . . i 1,281 10,748,000 8,060 247 13.8 55,524,400 18.3 B,196.1 1,310
tion by prison labor, was completed, Superintendent of Conviet Camp 25, fept. Crews from the conviet eamp

The hydraulic operations were un-
der the direstion of Milan A. Senger
until July, 1937, and sinee then under
the direetion of Harry L. Waste,

[ Twenty-four]

Ag referred to in a previous para-
graph the only remaining exeavation
work to be done af the summit iz
deepening of the eut an additional 60

are now doing that work. W. B
Little was resident engineer until
July, 1935, R. L. Gerry succeeded
him,

(August 1939) California Highways and Public Works
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Mewly paved portion of Orangs Belt highway In Tulare County has 22-foot roadway with 17-foet shoulders on each aide.

Improved Highway
Through Exeter City

RADING and paving with
plant mix surfacing was eom-
pleted on June 10, 193%, by

Pigzgan and Huntley, Contraetors, on
an important link in the Orange Belt
Highway, between the south eity lim-
its of Exeter and Venida Substation
al the intersection of the Bakersfield-
Cien, Grant Park road and the Visalia-
Sequoia Park Highway.

The eost of this construction was
approximately  #59.800,  financed
jointly by the State and PWA Fed-
eral funds

The new pavement is five-inch
erusher run base with 2§-inch plant
mix surfacing 22 feet wide. Seven.
foot oiled shoulders border each edge
of the pavement.

Through the city of Exeter the old
grade was raised just enough to per-
mit the placing of the pavement, while
from the north eity limits to the north-
erly end of the project the grade was
raised enough to permit placing of
needed drainage struoctures, in some
instanees {rom two o three leet.

In many places during storms the
old rosd had been fAooded, eansing
hazardons traffle conditions. The new
grade prevents this possible flooding.

Approximately 45,300 enbie yards
of imported borrow was used in rais.
ing this grade.

Bay Bridge Traffic Breaks Record;
1,093,502 Vehicles Cross in July

ORE than o million vehicles
erossed the San Franciseo-
Oakland Bay Bridge in July,

With a datly average of 35,274 vehi-
cles, the total piled up last month by
the Bay Bridge was 1,093,502 an all
time high. This record shaitering
total was revenled vesterday in o re-
port filed by Direcior of Public Works
I"rank W. Clark with Governor Olson,
Chairman of the Califormia Toll
Bridge Authority.

The July figure showed a 48 per
vent inerease over the eorresponding
perind of last yvear and a 22 per eent
inerease over June.

Revenues last month amounted to
#4466, 77130, 6 per cent inerease over
the preceding month, and a 21 per
eent inerease over July s totals of last
Fear.

Number of vehlicles to eross the
bridge sinee it opened November 12,

1936, to Auprust 1, 1939, is 25,063,024,

Passenger autos and auto trailers. _____
Motercycles and tricars. .. ...

B -
Trucks and truck traflers. . . ... .. ..
Total vehicles ..ceeeee-
Extra passsngers .......___
Fraight tons e

California Highways and Public Works (August 1933

duily July

1,011,424

July’s traffic was swelled by exposi-
tiwon-bound motorists, with 242,871
vehicles poing to Treasure Island.
Exclusive of theso motorists, bridge
traffic for July was 850,631, or an
inerease of 15 per cent over July,
1938, Tt was a drop from July, 1937,
before the fervies eut their tolls, when
886,064 vehicles crossed the span.

Highest day of July was the fourth,
with vehicles totaling 43 508, Lowest
day was July 31, which had a total
of 30,761 vehicles,

Last month's reeord traffie was
attribated by Director Clark o 8 com-
bination of factors, which ineluded a
highly stimulated travel season, due
largely to the exposition, and to the
recently reduced toll to 40 cents,

“It is still toe early, however, to
determine the exact effect of the re-
dneed toll in its relation to increased
traffie,"” Mr. Clark said.

July totals and comparative figures
follow :

June Total Total since

1934 1938 1939 18349 apening

669,438 803,846 6423842 23,131.514

4,376 4,038 3,985 24,217 111,178
9221 13,487 7,998 6a,091 305,725
35962 47,738 322,348 1,082,247

737,378 B88,306 6,001,835 25,063,024

241,163 302,140 1,861,716 8,710,351

43,780 61,900 421,883 1,333,013
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~ DIVISION OF

WATER RESOURCES

OFFICIAL REPORT

FOR THE MONTH OF
JULY, 1939

EDWARD HYATT, Stste Engineer

The Division of Water Resourees,
representing the Water Projeet Au-
thority of the State of California
has eontinued the compilation and
analysis of data eolleeted on lands
in the San Joaquin Vally as provided
for in an agreement between the
Authority and the United States of
Ameriea in connection with the Cen-
tral Valley Projeet,

Work was continued on the prepa-
ration of folios of maps showing the
topography, soil survey data and
lund eutings of lands adjacent to the
San Jowguin River, and reports cov-
ering undergronmd water conditions
and supplies of lands nd jacent to the
rivar,

Also, a8 provided for in the agree
ment, botween the Water Projeet
Authority amd the United States
nogotintions were continued with
public utility companies in connee-
tion with reloeations of power and
communieation facilities for the eom.
pleted Central Valley Project and
the temporary relocations necessi-
taled by construetion aetivities
Stndies were coutinued with regard
to the disposal and distribation of
power which will be available from
the Shasta power plant, including
the programming of additional faeili-
ties to provide for the absorption
thereof in the market of northern
and eentral California

SPECIAL INVESTIGATIONS 1

Iavestizetions and the prepuration «f re
ports on werk for whick spplicnnoens have
leen made for allotmenis from the State
Emergrney Fund for the restoration of
property, levees, fose]l control works, cooaty
rosds and bridges demaged by the Rl
of the 17 108 wintér semson, were il
tinned and I8 reporin and reesmmetids toos
were submitted to the DMrector of Finanes
purssmint o his listroctions.  Ne  allees-
tions of additioan] mooey were made by ihe
IHreetor of Finanee for flood damage =epajr
waork and ithe total amount of outstaniling
allocations nt the end of the month wis
B4, 407 MM,

| Twenty-six]

The INvision has performed, or i= per
forming ronsiderable of the weri far mhich
these allocations were made zml the =
mainder in being done by the apphcaats
umiler 100 outracts with the Degartment
of Public Werks, Thess omtracts cover
work which will sws 81520 70, werk of
whieh has alresdy been ompleial

A prgress report om stodies Dade hr
the [kivishn for the formulztion of a eendi-
nated State-wide plan of Gomsd crontred was
preparesd. The [Nvision ales ssoperaied with
the 1. & Department of War and Agrieul-
ture in flesl contred investizations.

FLOOD CONTROL AND
AECLAMATION

Mulntennnes eloaring In the Tisdale By
pass s wow being earrisd on by WA labor,
o erew of about B men being =0 engnged.
A WPA crew of abeif 25 men iz engaged
in eleaning nmid hand Bnishing on the easi
lvew In momnection with flos] damage e
pair werk recenilly completmd

WEFA Work DProajeci No. 10083 wea
staried on July 18, 1RD, dearing opernfions
in the Amerioan River fomd channel. At
this date apprevimately 170 men e o
wirl. Far the period June 25 o Juoly T2
150, & total of DA map-hours wers en
gnped sn Projects No, 10612 and No. 108D

SACRAMENTO-SAN JOAQUIN
WATER SUPERVISION

Eagineers frem this offee are constanily
measuring diversions sad retarn fBows in
the Sarrmments ad Ban Josgquin Valleye
andd msistainimg righl supervisin over all
diversions In anler that as muwch wesie as
premibde may ‘= eliminatel braose of the
eriremrly low flows prevalling this season

Mestings of water csers have been held
wt veriows pdnts in the lerriters aml the
witer shortage brought 0 their artention
Their ald bas bewn enlisted to belp in the
ronservalion work anl s far the response
freom the waler users has heen eveellent. It
s estimates]l that at this time had [t bt
Ieen for the work of this afee omd the loenl
wiler pstrs’ commitiess, the fow into the
Pt would bave beon approximstely S50
sevomad feet lesa than il present.  This |u
erennedl Bow has been suflelent o keop the
st wuter from soermiching on an sidilitionnl
T perres,

At present abowt BOOO0D neren in the Deita
oren mee affected due to witer with o salinity
eontemt greater than 100 paris of chlovide
per 1000000 parts of water, Tt I8 expected
that the Bacrnmento River will Inerense in

forw loginning sbewt Augest 15th whes it
i antpipmtes] that riee water sew impeonnded
in the Sells will e retaroc] s the stream
el Alela

During the past week & Ebmile trip
throagh the [elts arvs was made by repre
wutatives of the spriver waler ivers and the
Hiate Faginesr's affics.

IRRIGATION DISTRICTS AND DIS-
TRICTS SECURITIES COMMISSION

Oukslale Irrigntion District has completed
the installavion of fve irrgnddon pomps o
supplement the witer supply reesived from
Melones Ressrwvoir on Hianislans Hiver, A
relegee of 0 second feer from  Feteh
Hetelry Dam is bolng mude for nse of
Modesto aml Tourloek frrigation distriels,

Anderson-Cottopnwon]  Tevigndon  District
applieation was approved for a fiest eefund-
ing isue of bonde, in the amount of E3HI0,
O} for vertification by the State Contreoller,
East Conten Costn Ireigution THetrviet peti
tiom was sppreved for an agreement with
Bank of America to borrow $45,000 to buy
soane of (ts own outstanding bonds.

l SUPERVIEION OF DAMS

Applications have been received for i
proval of plans and specificntions fer the
construction of J. V. delaveagn Diam in San
Benite County snd Independence Dam in
Sierra County and for the repair or alters-
tisn of the Martin and Hoot Dams in Saers
menls County, Lake Spaulding Dem in Ne
vudlda County, Ross Heservoir in Calaverss
Cosnty, Usion Heservoir in Alpine Cousnty,
Sam [Meguiteo Dam in Ban Diege Coanty
anl [Lower Mloe Lake Dam in Alpine Cognty

WATER RIGHTS

Draring the month there wers 52 applica
tinns Minl, swme of the more important of
which are Application 9901 by James F.
Culline of Los Angeles for the appropriatien
of 1 cuble fowl per second from North
ork of Bmith River in el Norte Couniy
for the geeeration of power; Application
W14 by the Mellenchin Plaser Gold Mining
Company, Sseramenio, for 190 cobie fest
per sevomnl wwd ZNN sere feet per summm
mtornge from Humbig Ceesk apel Shirtt?
Unnyon in Placer County for mining pur-
pevsew ; Appliention (NE21 by Ban Joan Gald
Compiny of Dewpleville for 4000 gere foet
jr aunum  storage from Bouth Fork of
Pourman Creek in Nevadn Coanpty for min-
g o rposes.

(Augwst 1939} California Highways and Public Works



One of the spacious parking areas st interssting view pointa on the reconstructed Blue Lakes Highway in Lake Caunty.

Lakes Highway

Reconstructed

(Continesd from pags 5)

change the line so that the road conld
be constroetsd on o more solid founda-
tion

All of the embankments have now
been in place for several months, and
there is no evidence of settlement.

Another mteresting feature of the
constraction was the oeenrrence and
treatment of a large slide that oe-
eurred between Station 114 and Sta-
tion 117 fellowing a period of heavy
rainfall that had lasted for several
-Ih}*-i. The slide cocurred on a defindie
“slip-plane'’ of blue clay that was
saturated with water from several
small gprings.

Abhout 18,000 eybie vards of mate-
rial were removed from this glide, and
a tremch was excavated to the depth
of the "wlip-plane’’ alongside the
road ; nnderdrains were placed ; and
the trench was backfilled with coarse
pock, No further movement of the
gidehill has been observed.

Every effort was made doring con-
glruetion to maintain the natural ros-
tie beauty of the lake shores,

J. L. Comner & Sons were the pon-
tractors, and O, M. Butts was Resi-
dent Engineer,

Santa Monica Grade Separation
Project Solves Coast Problem

{Contimusd Prom pags 7

Avenue bridge and over an extension
of the existing tunpel to connect with
the Boosevelt Highway about 850 fest
northerly of Colorado Avenue, Other
short read connections will be made
between this ramp and Oeean Avenue
along each side of the bridge strue.
rare,

The City of Santa Monies has re
epived approval of a 1, 8, Publie
Works Administration grant of $199 -
387 toward the construction of the
grade separation at Coloradoe Avenne
and Route 168 as far south as Bick-
nell Street. This grant meludes part
of the costs of engineering and ac-
quiring rights of way. The State and
the connty of Los Angeles are eon-
tributing toward the vost of construe-
tiom and enginesring, The city of
Sants Monica is fornishing the bal-
ance of the cost of acquiring richts
of way from the gas tax necruing to
the city,

Plans have been prepared and con-
struction engineering inspection will
be handled by Btate forees, All con-
iracts are being awarded by the eity
af Banta Moniea, The State is eo-

California Highways and Public Works (Augus 1953)

operating with the eity in acquiring
the necessary rights of way.

Construetion work aceomplished to
date ineludes the improvement of
Oeean Avenne from Colorado Avenue
to Pico Boulevard and some work on
retaining walls which are part of the
Colorado Avenue grade separation
project, but which were lef {0 sepa-
rate contract.

The Oeean Avenue contract from
Colorade Avenue to Pleo Boulevard,
which is 0.34 mile in length, consisted
of widening to 84 feet between curbs
and resurfpcing, the plans for said
work having been prepared by City
Engineer Howard B. Carter, Bids for
the Colorade Avenne strocture and
connecting roads were opened by the
eity on July 5, 1949, the low bid be.
ing 196,744,

Terms of the PWA grant provide
that all work in comneetion with the
project must be completed by April,
18440,

The Colorado Avenue grade separa-
tion struetore will cost in the neigh-
lsorhood of &200,000.
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Highway Bids and Awards for the Monthl of June-July, 1939

BIDS AND AWARDS FOR JUNE

: C. 0, Sparks & Mendo Esgineer

Lis Angeles, §SZM0TEL Conmtract
:':.&u: E. Haddock, Lid  Peesdens,
£10),601.20.

ANGELES OOUNTY

1 B, Bdmondson &
B0 ;. Owwald Brow, Low Angeles, 85481
fontenot awirded to J. 10, Huddock,
Pannidenn, $8,783.50,

[ Dvistriet VIII, Route 43, Bec
i E\E:I'nnhnthé:
Angries, - Corpors tion,
rmm: m Bres. Torrapes,
f Co., Los Angeles, §75,104
E Construetion Ce., Ban TNego,
§15245; J. £ Haddock, Lid, Pasadens,
Amgeles, STI2: Marsin & Sehmidh Com
tracturs. Loog Heach, $51,100; Owuws

; 1 AR,
G624,  Con-
ta Matich Pros, REisinoes,

mmm UNTY—H

owe-balf mile went of Snadgrasy Klos i
Gll!:urlh. about 3.0 n.iln 1o he

surfaced with crusher run base amd .rm

te be L Fesler
road Piaess & B . Han J 0N,
S48 ; Capute & Kesbls, N el

EERN Routs 4 and

Wendpateh 5 miles o be surfaced

with ix emrincing end rosd-msiy sur

fore trentment to shoulders. Ths
V1. Boute Section C.

LO8 ANGELES (OIINTY—Between
YVenive Blvd, and Santa Hlmlﬂtt :'Itrﬁilniu.
Py

Ohwwn il
Haddoek, 1O GED
& Nrown, . B108.385 1 O, 0, Bparks
& Muondo Enginesring Cn., Lo
L-.‘-E;mm R M. Price, B
. s
rimgron l‘-rk. iﬂllﬁ tract awanded

Eehantopal, B0

NAPA OOUNTY—A! the Napa State
Hospital, sbout 1.1 miles fo he groded -M
pirfnond with lmported hase material =

pnt-mibx surfacing nmd curbe and llllnu'lhl
tn be eonstrocied, Distrier 1V, Napa Seate
Howpleal, Graneotto & Angelus Wﬂuht
Clreels; Hﬂﬁi i Ubne, 1. Plarney, Ban Frin-
i, 1 Lase J, Tonanel, 'Brrh-llr. Ban,
987 1 I{H"‘FF'MI'-H‘.IH‘ O, F'ml &
Watson Construotlon Co, mmn
Pacilic States t'-&ml;ruﬂhu Hn..

Fine, L1460 ; Giranite Constroction lﬁ"n..
Lid., Watsonville, S30,207 ; N. M. Ball Sons,

Therksley, K000 nl
.I.-Iln. £18 S0

. Raisch, San Franciems,

I'Ll MAS COIUNTY —Hetween ﬁmﬂr
and Westwood FHoad, aboot 3.5 miles to

E
l
si
:

with Imﬂ-‘
mix wurisring. riet 11, Route &3,
thons B C F,
[ower Lake, $17.140 ; Oranges Bros,
ton, FISEES: George Palleck Co
i,

!
£
i

PLUMARE OOUNTY —HRetween
wourth and The Tuttes, ahout 857 miles to
be surfaced with imported borrow and pene-
truthon oil treatment und seal eoat to

T

BEANTA CLARA COUNTY—Botween
Gilrey and Paradise Valley Rond, about 8.9
miles, retread aurfnein ln e lppllod.. il
tlrhlh'llv B‘lliml.;[n ﬁll H E[“tnu(}un

e ,.!JH i

e 0. L umn.

FLAS T,
SHASTA COUNTY —Betwesn 215 miles
west of 2 miles eant

TEHAMA AND LABSEN (‘.IJUNTIH!--
Between Hed Bloff and lnln'l‘.lh -,buut

B8 milos, | eoal tn bs .W
11, Routes Em. Hi, 'l.h'l. fhﬂtrurtiﬁn
Go., ILid, \"I-Innrlllu.

& Boms, | .m:

".M LU H-iﬁ.flt E.-Ml- Material ‘h-g

1‘1:131"1'1’ AND SHABTA COL
Clear Creelr, about
152 miles, seal eont 1o be

applaed.
Bertions AR A Le=s J.
. ST 0,2, Pt
Berkeley, §1 : B 'Biskep,

i ?

Charies Kuppinger $11

tract awanied to 8, M. MeGGaw, Stockton,
A, TAT.60.

1 — Nel-
"'I'ULARE COUNTY Iktm m' “‘

H-l-u:-m
romilbed. ﬂhl:l‘k'l"'.l'.
ﬁfmmn Oilfields Trucking Ca,
EETH; .'I'uiu-lubmrl-el.rm

jdiot, hell them.
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State of California
CULBERT L. OLSON, Governor

Department of Public Works

Headquarters: Public Works Building, Twelfth and N Streets, Sacramento
FRANK W. CLARK, Director of Public Works

CALIFORNIA HIGHWAY COMMISSION

LAWRENUE BARRHTT, Chnlrman, Ban Franciaeo
IENER W. NIELSEN, Fresno
AMERIGO BOZEANT, Los Angreles
BERT L. VAUGHN, Jaeumba
l. G, HITCHCOCK, Bants Rosa
BYRON N, SCOTT, Secretary

DIVISION OF HIGHWAYS

C. H. PFURCELL, SBtate Highwiy Engineer
. T. MoOOY, Assistnnt Hinte Highway Engineer
J, G, BTANDLEY, Principal Assistant Enginesr
H. H. WILBON, Office Engineer
T. E. BTANTON, Materidls and Research Engineer
FRED J. GRUMM, Enginesr of Surveyy and Plaus
B. M. GLLLIS, Construction Engineer
T. H. DENNIS, Maintenanes Fnginoer
F. W. PANHORET, Brides Huginey
L. V. CAMPBELL, Engineer of City and Cooperative Projecia
H. H ETALNAKER, Eguipment Enginesr
J. W, VICKREY, Bafety Engineer
9. . HIGUINH, Comptroller

DIBTRICT ENGINEERS
E. R. (iREEN, Thstrier 1|, Eureks
F. W, HASELWOOI, Distriet 11, Redding
CHARLES H. WHITMORE, Ivstriet ITI, Marysville
JNO. H BEEGGE, DMstriet IV, San Franciseo
L. H. GIBSOX, District V, S8an Luls Oblspo
E. T. 23C0OTT, DMstriect VI, Fresno
8. V. CORTELYOU, Wistrict VIT, Tos Angeles
E. Q. SULLIVAN, Distriet VIIT, 8an Bernarding
B W. LOWDEN (Acting), District IX, Blshop
R. K. PIERCH, District X, Stockion
BE. E. WALLACE, District X1, San Diego

SAN FRANCISCO-OAKLAND BAY BRIDGE
GLENN B. WOODRUFF, Principal Bridge Engineer

RALPH A, TUDOR, Senior DBridge Engineor
in Charge of Maintenanes and Operation

| DIVISION OF WATER RESOURCES

EDWARD HYATT, SBtute Engineer, Chief of Division
GEORGE T, GUNSTON, Administrative Assistant
HAROGLD CONKLING, Idputy in Oharge Water Rights

A D, EDMONBTON, Deputy in Charge Water
Hessuress Investigntion

i L JONES, Deputy in Charge Flood Control and Heclnmiilon
GEORGE W, HAWLEY, Deputy in Charge Diums
APENCER BURROUGHS, Attorney
EVERETT N. BEYAN, Hydroulle Englnesr Water Highis

GQORDON ZANDER. Adludiestion,

- —
|
| DIVISION OF ARCHITECTURE

Wharer [Metribution

W, K. DANITELS, Assistnnt Statée Acchiteet, In Charge of [Nrision
P. T, POAGE, Assistant Btate Archiveet

HEADQUARTERS
H. W. DEHAYVEN, Supervising Arehivectural Dreafisman
¢ H, EROMENR, Principal Strociural Engincer
CARLETON PIERSON, Bupervising Specification Writer
J. W, DUTTON, Priecipnl Enginesr, Genernl Constroefion

W, H. ROCKIXGHAM, Principal Mechanical and Eloctrical
Euglneer

(7, E. BERG, Supervising Estimator of Bullding Construction

DIVISION OF CONTRACTE AND RIGHTS OF WAY

0, . CARLETON, Chief
FHANK B. DURKEE, Attorney
¢, . MONTGOMERY, Attorney

RORERT E. REED, Attorney

Friwfed jw capipuR M ITATE PRINTING GFFCE

THOEG  E-38 10 DR

BACHAMENTO! NEOLGE M. MOGKE, WTATE FIINTER
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