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Highway Budget
Revised for Last
Half of the Biennium

By GEORGE T. McCOY, Assistant State Highway Engineer

How California Ranlu in Highway
Construction Among 48 States
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President recommended that appropriation of Fedel'al
funds for the 1937 portion of ~-'ederal Aid provided
under the Rayden-Cartwright Act be postponed. Such an
action would have meant a loss to California of $4,751,700
which had been included for proposed projects at the time
the original State Highway budget wa.-s prepared. The
approprialion was, however, pa!lsed by Congress and
approved by the President on June 4, 1936.

The total regular Federal Aid accruing to California
UDder the provisions of the
Hayden-Cartwri.ght Act,
and upon which the State
H i g h way budget was
based, amounted to
approximately $ 9,500,000
for the biennium. T h i 8
amount together with the
$15,200,000 apportioned to
California from W 0 r k s
Program Highway Funds
Hnd Works Program Grade
Grossing Funds makes a
tot a 1 0 f approximately
$ 24, 7 0 0 I 0°0 for Sta.te
Highway expenditures for
the pe,riod from July 1,
1935, to .Tune 30, 1937, fol"
which reimbursement Irom
the Federal Government is
expected.

This total amount was
allocated to m a j 0 r con­
struction projects and at
the 'Present time the work

has been completed or is under way on all but a portion
of the projects proposed tu be financed wit.h the aid of the
funds recently appropriated by Congress.

The intensive construction program which State and
Federal flmds have made possible for the biennium has
resulted in the necessity of an a.dequate cash balance [0,'
the condnct of the large number of contracts involved in
tile work.

On June 1, ] 936, cash in the State Treasury to the
credit of the State Highway Fund amounted to the sum

PosWOll l{Jilh
Type of ,oad Milt< '£,(>£cllo 48 St6tU

Total State Highway Syscem_ 13,956
Total Improved Roads in

State Highway System 12,617
Gravel Roads (oil treated and

un created) 5,657
Paved Roads .,, . 2,301

Bituminous Mix Surface 970
Oiled Earth Roads 2,473
Graded Roads .__.____ 1,143

Average per Vehicle Revenue of $23.51

THE close of the first half of the current budgetary
bietlniuID, composed of the 87th-88th fiscal years
covering the period from July 1, 193.), to June 30,

1937, finds the Division of Highways in a more favorable
financial position than was anticipated one year ago at
the outset of the biennium.

Some revision of the State Highway biennial budget bas
been necessary because revenues from the tax on the sale
of gasoline have exceeded estimates made at the time of
the pre par at ion of the
bud get by about 14 per
cent.

For the original budget
the State's share of gas
tax revenue was estimated
at $46,500,000 for the bien­
nium. From rev e n u e s
received during the first
half of the biennium it
has become evident that
the total of the State's
share of the gasolIne tax:
will amount to approx.i­
mately $53,000,000 during
the biennium.

Oft his $6,500,000 in­
crease, statutory allocations
t.o cities will amount to
approximately $1,625,000,
leaving llbout 8'1,875,000
for State Highway WOl'k

additional to the funds on
which the original budget
was based, In conformity
with the reql1irements n( the Breed Act, and its amend­
ments, this amount has been segregated in the proper
proportions to the forty-five northern counties and the
t)lirteen southern counties for constl'ucLion on State pri­
mary 8.nd secondary routes, and has bee.n voted to specific
construction projects by the Cali.fornia Highway Com­
mission.

There waog a period 'when it appeared doubtful that
additional projects CO"llld be provided for with these rnr.J.ds
as, at the beginn.ing of the last session of Congt'ess, the

(Continued on pag~ l~)



New Cuesta Grade Will
Eliminate 63 Curves

By
L. H. GIBSON
District Engi neer

F OR the past several years, es­
pecially since the era of the fast
moving automobile and heavy

truck travel, the winding Cuesta
Grade highway over the Santa Lucia
Mountains, just nort.h of San Luis
Obispo and on the Coast Highway (U.
S. 101), has presented an unwelcome
interruption to the motorist traveling
El Camino Real in an otherwise com­
fortable and easy trip.

The Santa Luci.a Mountains which
range northwesterly across the central
coast section of the Stat.e have pre­
seJJted, as State lristory will verify, a
defioite problem to the varying· stages
01 transportation from the days when
the padres toiled afoot to today's
modern car, The most feasible and

i\uence in retarding the progress of
the coast line of the Southern Pacific
Railroad. Tlle railroad was com­
pleted from San Francisco to Santo.
lVfargarita on the northerly side of the
grade in 1889, but it was not until
] 894 that the line, at great cost, was
carried over the grade and down the
long southerly slope to connect with
the northerly end of the line from Los
Angeles and Santa Barbara.

WAGON TRAJL BUILT

During the very early period the
first demand tm' a roa.d was felt and
there still is visible in the bottom of
San Luis Creek the first Cuesta
Gt'ade bigbway. Thjs was merely a
wagon trail, steep and rugged, but

struchon of a maiu Coast road from
San Francisco to Los Angeles was pro­
posed, and the contract £01' grading to
a 24-foot width and surfacing with
gravel the present Cuesta Grade High_
way along the easterly slope of the
canyon ww completed in 1915. The
following year this road was oiled and
remained that type until 1923 when a
21-foot width of 5"·6" P. C. C. pave­
ment with a curb along each edge was
laid.

This present road, althougll ade­
quate at the time it WaJi cOlliltructed
and for sometime thereafter, is sadly
lacking in present day standards to
satisfy the requirements of the larger,
heavier and faster traffic that has now
developed. It is now the one remain-
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direct route through this barrier lay
northeasterly from where the city of
San Luis Obispo now stands, follow­
ing up from the south via San Luis
Creek and tbence down the northerly
side into the upper reaches of the
Salinas Valley.

:MOUNTAINS PROVED BARRIER

It was at the i>outhern foot of t1lis
grnde that in 1772 Father Junipero
SeIT& established Mission San LQis
Obispo, the fifth of the California Mis­
sions, that H might not onty serve as a
school and church for the education
and conversion of the Indians. but
also as a resting place before starting
the arduous ascent of the Cnesta
Orade.

The<;e same monntains had thei, in-

aHowed the horse and wagon to trans­
port .supplies and gave a connection
to the railroad for the early day stage
coach. Old timers relate many thrill­
ing experiences on this first road.

In 1876, the county of San Luis
Obispo completed the first constructed
highway over the Cuesta Grade, which
was used nntil 1915 when the present
grade was built. This couniy high­
way was a winding road with steep
grades, unsurfaced and about 12 feet
wide, and was constructed atong the
mOJ'e steep and rugged westerly side
of San IJuis Canyon. This road is
still in existence and iravelable, and
is sometimes driven over by local resi·
dents as a matter of diversion.

In the early California State High­
way program; about 1912, tIle con-

mg annoyance to the motorist using
the Coast Highway, especially when
he is bottled up behind slowly moving
truck traffic withont opportunity to
pass safely because of limited sight
distance.

~'UNDS APPROPIUATEO

The California Higlnvay CommiB­
sion has appropriated funds to covel'
the cost of rebuilding the Cuesta
Gracie to line and grade consistent not
only with the needs of today's traffic
but anticipating requirements for
many years to come.

Preliminary investigation and SU1'·

veys have been under way for several
months to determine tIle most feasible
and economic location consistent with

<Continued on page 2aj
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Cuesta Grade Realignment Project. No.1-Existing highway showing numerous sharp curves. Nos. 2->-Traffic congGstion behind
slow moving vehicles. Nos. 4.S-Soring and testing to dehrmine earth atructUrB on new alignment,

California Highways and Public Works [Three]



EXISTING S.R BRIDGE

J STJ:?EfT IlPPAORCH TO BE REmOVED")
PROPOSED 3 AD ST~fET RPPROflCH

JIBBOOM STREET GRADE SEPARATION AND
BRIDGE APPROACH PROJECT IN SACRAMENTO

By Glenn L. Enke, Associate Bridge Designing Engineer

A COMBINED grade separation
and bridge approach project
now under construction in the

city of Sacramento is another instance
of the cooperation of State, city and
the Federal government in providing
a much needed highway improvement
that in addition to enhancing trans­
portation facilities also insures safety
for motor traffic at present obliged to
sort of run the gauntlet of moving
trains across a dozen trades of a busy
railroad yard.

Located in an area of the city near
the confluence of the Sacramento and
American rivers, an historic thorough­
fare now referred to as Jibboom
Street ex.tends from the close vicinit3r

of the r Street or Southern Pacinc
bridge, across this triangular area to
a bridge over the American River.

RJSTORlC OLD S'rREE'l'

The name "Jibboom Street" recalls
to old Sacramentans all earlier day
when Jibboom Street or Water Street,
now a part of the Southern Pacinc
Railroad yards, fronted on the Sac-

ramento River and provided a place
of business for commercial fishermen
to tie up their boats and display their
wares. It affords a short cut for
traffic irom tIle lower business section
of tIle city acrogg the main line and
yard tracks of the Southern Pacific
to the American River bridge connect­
ing via the Garden Highway to Yuba
City and Marysville with U. S. 99 E
and via North Sacramento with the
Auburn-Lake TallOe Highway, U. S.
40.

No less than forty regulal' train
movements occur at street grade
across this yard every twenty-four
hoUl's in addition to a vastly greater
amount of freight engine switching.

The Jibboom Street grade separa­
tion unit of the project which will be
built by the State provides for a con­
nection with a new approach to the
I Street bridge from Thil'd Street
which will be built by the city of
Sacramento.

The Jibboom Street unit will be
financed with U. S. Works Program
Grade Crossing funds and the city

will finance the Third Street aproach
with a Federal loan or gas tax moneys
accruing to the municipality.

Plans and specifications for both
units were prepared by the State
Division of Highways and the entire
improvement will cost approx.imately
$300,000. Of this amount $169,250
represents the total cost of the Jib­
boom Street unit for which the con­
tract has already been awarded.

IMPROVES BRIDGE APPROACH

In addition to the benents to be
derived from the grade separation
feature, the new combination struc­
ture will greatly improve the Sacra~

menta entrance to the I Street bridge
used jointly by the railroad and
vehicular tra.ffic, the latter being ac­
commodated on the upper bridge deck
The existing vehicular approacb from
I Street is only 18 feet in width be­
tween curbs with two sharp angle
turns and an abrupt change in grade
at top and bottom. The new ap­
proach from Third Street will have
a widtil of 34 feet and provide over

[Four] California Highways and Public Works



PJ:/OPOSED JIBBOOm STI?EET APPAOACH

500 feet of sight distance to oncoming
vehiales.

This approach to the I Street bridge
fonns n wye with the Jibboom Street
unit 24 feet in width, coming from
the ~orth parallel to the buildings of
the Old Pioneer Mm. :Maximum
gradient is 6 per cent, no greater than
the present approach. This wye is
perfectly level, and of ample size to
prevent traffic congestion.

PEDRSTRIAN WALKS PROVIDED

Two 5-foo1, sidewalks are provided
on the Tbird Street unit, one of: them
connecting into the present sidewalk
along the "outh side of I Street bridge,
the other continuing around and run­
ning north the full lengt]l of the Jib­
boom Street unit. No sidewalk will
be constructed along the west side of
th is nnit, as available side clearance
between the structure and Old

Pioneer Mill is barely tbat required
for train operation. The north side
walk of the I Street bridge will be
extended around the wye, ending at
the head of a steel stairway leading
down into the railroad Yards. A
series of 22 light standards will be
placed throughout the structure to
proviae adequate illumination ror
night travel.

A feature of the design problem
was to provide access across the rail­
road yard by the present road for the
use of trucks stopping at Old Pioneer
Mill. This road crosses under the
Third Street unit at Second Street,
diagonals across the railroad yard,
and runs directly underneath the
Jibboom Street unit for 550 feet.

RIGID FRAME CONSTRUC'fIQN

In these areas, tberefore, no diag­
onal bracing of any kind could be

used between columns, and resort was
had to whnt is called a "rigid frame"
type of construction, wherein the
columns and cross member supporting
the bridge deck are rigidly fastened
togetber and act us a unit in resisting
vertical and horizontal forces. This
construction was accomplished by us­
ing structural steel members resting
upon concrete pedestals and timber
pile foundations, and tied together
undergTound to insure an adequate
horizontal restraining force required
with this type of layout. Both ap­
proach units, of steel and concrete
construction throughout. are de.signed
to resist ea,rthquake forces.

MINIMUM OF INTERFERENCE:

Underground utility lines comph­
cated the layout problem, and in most
instances practically dictated the loca·

(Continued on page 27)
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By T. H. DENNIS, Maintenance Engineer

State"Wide Highway
Planning Survey

T o DATE in approximately
forty states the ~~t'~au of Pnb­
lie Roads has l.OttlAted state­

wide hiD'hway planning projects,
'rhos. H.o MacDonald, Chief of the
Bureau of Public Roads, in comment­
ing upon the neecssity Jor such sax­
veys, stated:

"Deve'lo",ments of the last year. es·
pecially the growing demand for im­
provement to secondary roads, have
moved rapid ty to the ",oi nt where
throughout the country it has been
urgently necessary from tne national
",oint of view, that the factual rna­
terial to be developed by such plan­
ning surveys be made available as
",rom ptly ;;I.S possible. . . ."

In California. the growth of the
movement for the improvement of
secondary roads is indicated in the
distribut"ion of Federal highway ap­
propriations for the past year. Of the
$7,486,362 appropriated for the Fed­
eral grade separation program and
the Federal Emergency appropriation
of $7,747,928: approximately 29 per
cent has been for county roads and
city streets which are not part of the
primary road system of the State.

PURPOSES OF SUR.VEY

The results of the surveys in the
V8Tious states arc thel"efore to be
employed as required to accomplish
the following ends;

1. Select an integrated high.
wa.y system to include a.ll
roads to be improved within
the next twenty yea.rs, and
indicate priority of improve.
ment.

2. Record the present condition
of all parts of the selected
mileage in respect to tra.filc
servicea.bility, and indicate
the amount, kind, and cost of
further improvement required
to reach fully sa.tisfactory
serviceability.

3. Budget highway appropria­
tions of a considerable future
period, and indicate sources
from whioh necessary funds
should be and can be ob­
tained, properly related to
benefits conferred.

The California State·\Vide High­
way Planning Survey, which has as
its aim tIle a,ccomplishmeot of I,hese
objecti.ves, is being financed by Fed·
eral funds appro:&imating $228,000.
The California project as set up is
somewhat less costl:r tha.u the pro­
grams of other states of comparable
size or road mileage. This is due in
no sman measure to the fact that
many basic data obtained in t.he Cali­
fornia Highway Transportation StU­
vey of ] 934 are being used in the
present survey.

COMPRISES POUR S'J'UDrES

The project is divided into foul'
studies. One study, the road inven­
tory: has already commenced. Plans
for two other studies, a traffic census
and a truck and bus survey 8re near­
ing completion, while those for the
fourth, J.1 financial study, are m
progres!>.

The road inventory is confined to
public road!> traversable by motor
vehjc16s. Tentative determination of
whether a road is public or private
is being based upon the criteria of
maintenance and use, so that there are
then two general classes of roads to be
considered.

(a) Roads maintained by the public for
public use; and

(b) Roads mail'lfained by private indi­
viduals for public use.

In the latter category are toU roads,
toll bridges, ferries, etc. Each of
these general classes will in turn be
further analyzed to ahow the inter­
locking interests of various govern­
mental units in construction and
mainterrance.

COM?RF.HENSIVE ROAD INVENTORY

The Toad inventory will deal with
the physical condition of the roads
and with tIle development adjacent to
them.

With respect to their physical con­
dition, roads ....ill be characterized as
to alignment, gradient and drainage,
the degree of improvement in road­
bed and type of surfacing, width of
road, and existence of sidewa.lks.
Records will be made of structures­
bridges, overpasses and underpasses-

their type, width, length, vertical
clearance, and general conditiou.

Particular attention will be paid to
railroad grade crossings. The align­
ment of l"ailroad tracks and highway
approach gradilmts will be noted.
Crossings will be classified according
to the sight distance available from
the highway. Existing signs and
other devices designed to warn high­
way traffic of the tracks will also be
logged.

POPULA"t'ION JiSTIMATES POSSIBLE

In recording the development con­
tiguous to the roads. farm units, in­
dustrial and commercial enterprise,
public utilities, residences, places of
congregation, etc., will be noted.
From these data it will be possible to
estimate the distribution of popula­
tion for comparatively small areas or
mileage of road. An estimate of the
seasonal population of recreatioual
areas can be made in the same man­
ner.

The second major study of the SUT­
vey will consist of specia.! traffic
counts covering the rural road.
those rOMs outside of corporate areas_
On the county roads counts will
g'enerally be of eight hours duration
at a single station, and the vehicles
will be classified as to type and hour
of passing. These special counts,
which will be made throughout the
year, will be in addition to the counts
made regularly on the State highway
system.

Plan.s also call for Hie use of traffie
counts which have been made by sev­
eral of the counties. It 1S estimated
that when all available data are
assembled, the final results will show
an I\verage of approximately one
traffic station for ten miles of county
road. This average is comparable to
that for the State highway system.

TRUCK AND BUS SURVEY

To supplement the traffic counts,
plans are being J;l:lade to conduct a
truck and bus survey at a sufficient
number of points to distinguish defi­
nitely the characteristic movements
of freight and passengers, including
rural mail and school bus movement,
in various areas and roads throughout
a period of a year.

It 5s anticipated tha,t a year will be
required to complete the field work of
the planning survey. The adminis­
trative personnel for the project has
been drawn from the reg'Ular staff of
the Division of Highways, and as. is
the rule on Federal cooperabvc
projects, all other positions are being
filled through the U. S. Reemploy­
ment Service.

[Six] California Highways and Public Works
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FEEDER-ROAD WORKERS FIND BONES OF
MASTODON BURIED 100,000 YEARS AGO

Fair P. W. A.. employees QlChibit Ice Age fossils includi.,g bones of mastodon and
Ples'ppu6 horse excavated on highway projoct in Orange County.

E
XCAVA'l'rNG for. a road of
modern times, engmeeri~ of the
State Division of Higbways

and contractors, engage~ i.\1. build­
ing a section of the ImpenaJ Highway
Feeder Route project just south of
La Habra near the Los Angeles­
Oranil'e County line recently un­
earth~d fossils of an era of 200,000
years ago.

Bones of animals that lived in the
early Pleistocene era were dug up and
in accordance with standing orders of
the Division of Highways in such
cases were carefully collected for sci­
entific study by t.he resident engineer
in charge of the construction work
F. R. Pracht.

The Di.\'ision of Highways turlJed
the bones over to Dr. Chester Stock,
Professor of Paleontology at the Cali­
fomia Institute of Technology, and
Dr. H. Anson Wilde, Curator of Ver­
tebrate Paleontology of the Los
Angeles Museum.

BONES OF MASTODON

These scientific gentlemen gave it
as their opinion that among the more
imp~iiant discovecies were the teeth,
pelVIS bone, sboulder blades and shoul­
der bones of a giant mastodon j the
teeth, leg bones, ribs and vertebrae of
an ancient species of horse j the ver­
tebrae and other bones of a ground
sloth; the hind lcg of an early bison
and li!everal miscellaneous finds includ­
ing sharks' teeth, bird bones, nsh ver­
tebrae and land snail shells.

Dr. ~tock set the age of the bones as
be~nnlDg some time in the ea.rly
PI~:stocen~ era, 200~000 years ago.

. T~,~ dIscovery is significant," he
sald,_ in that some of the bones are
of dIfferent ages and some may be as
much older as 100,000 years than the
others.

REPORTED TO ENGmEER

Me~ employed by Charles Reynolds,
supermtendent for R. E. Campbell
~:traetors.' made the finds and Mr:

ynolds Immediately reported the
m~ter to Resident Engineer Pracht.

rom notes written by Dr. Stock
fDd. compiled by Dr. Wilde the £01­
OWlDg report on the tindinO' of the

mamm1'· <>a laD fOSSIls has been made a
matter of scientific record:

"The section of the deposits
expOsed by the road cuts ,shows

the presence of cross-bedded
sands and gravels, evidently
la.id down in prehistoric time in
a. series of stream channels.

"The fossils themselves are
scattered and for the most part
fragmentary. Some show greater
wear than others and appear to
indicate that not all the material
accumula.ted at one time. A
single tooth of a. horse and sev­
eral pieces of bone are water
worn and ha.ve every appearance
or having been transported for
some dista.n.ce. The tooth repre­
sents possibly the genus Plesip­
pus, It type of horse more primi­
tive than the living' and later Ice
Age species of horses, a.nd found
generally in the very ea.rly
stages of the Ice Age or for that
matter in the Pliocene as well.

I I Geologists ten us that Pleis­
tocene or Ice Age deposits are
exposed to the north of the fossil
occurrence along the Bout,hern
front of the Puente Hills. It is
therefore quite possible tha.t a
stream Howing southward from
the Puente Hills in later Ioe Age
time may have eroded some of
these deposits and their en­
tombed organic remains, carry­
ing them to the pla.ce of their
present find.

"In addition to this material
better preserved specimens rep­
resenting horse, m a...s t 0 don,
ground sloth and bird (turkey)
may represent primary rather
than secondary a.ceumulation
and may date from a la.ter stage
of the Ioe Age."

Californ' H' httl tg ways and Public Works [Seven]
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By EVERETT L. WALSH1 Associate Bridge Engineer

TOWER BRIDGE WINS
.NATIONAL AWARD

F OR the second time in eonsecu­
tive years a California bridge,
designed by the State Divjsion

of Highways and built by the Depart­
ment of Public \Vorks, has won an
award in the annual national com­
petition held in New York by the
American Institute or Steel Construc­
tion, Inc., for the most beautiful
bridge built during the past yeal'.

This honor was won by the Tower
Bridge spanning the Sacramento
River at Sacramento whieh was ac­
corded second place in Group B. in­
cluding bridges costing between
$250,000 and $1,000,000. Group A
included bridges costing $1,000,000 or
more, and Group C those costing less
than $250,000. .A. total of thirty-one
bridges entered the contest.

A similar award in 1935 was won in
Group C by the Eel River Bridge, a
continuous steel girder structure on
State Route No.1, Redwood Highway,
at Smith Point in Humboldt County.

The Tower Bridge award bring'S ad­
ditional honor from the fact that this
hft span structure entered into com­
petition with bridges of all other
types, and never before has a lift
bridge been judged comparable in
hannony of outline and proportion
with arch and suspension bridges be­
cause the inherent graceful and sym­
metrical lines of the latter types have
al ways been considered the most beau­
tiful.

NOTED MEN ON JU&Y

Californians may well be proud,
therefore, in having the most beau­
tiful lift bridge in the United States.
The awards were made by a jury of
nationally known engineers and archi­
tects consisting of Messrs. Robert D.
Kohn and Arthur Loomis Harmon,
architects of New York; Professor
William J. Krefeld of the College of
Engineering, Columbia University;
Mr. Howard C. Baird, consulting
engineer of New York; and Mr. Ken­
neth Hayes Miller of New York, one
of America's best known artists.

Records on the early Egyptian
monument~ prove that bridges were
built during t.he time of Rameses II,
1350 B. C. In the days of King

Arthur and his Knights of the Round
Table, movable brjd~es were used as a
protection against attack, by having
drawbridges over moats around the
castles.

The earliest lift bridges in the
United States were located along the
Erie Canal and were constructed in
1874. As population and water borne
commerce increased, it became neces­
sary to increase the size and efficiency
of movable bridges. The design of
such bridges has kept pace with the
development of steam, gasoline and
electrical power until today we have
large fast moving types of bridges
which meet the needs of modern
necessity.

290-FOO'l' LIFT SPA.N

The Tower Bridge at Sacramento
represents all that is modern in engi.
neering skill and bridge design. The
bridge is 737 feet long with a road­
way width of 52 feet and two side­
walks four feet wide. A roadway
thirteen feet wide, protected by con­
crete CU1'bs, is provided for the Sacra­
mento Northern Railroad tracks.

The bridge consists of steel span;;
resting on concrete piers and abut­
ments. The center 1ft span is 209
feet long and is supported by towers
160 feet high. West of the lift span
is one 193-foot steel truss span and
four 34-foot steel girder spans. East
of the lift span is one 167-foot steel
truss span and one 30-foot steel girder
span. The overhead clearance of the
lift span provides a maximum clear­
ance above higb water of 100 feet and
a vertical clearance between fenders
of 172 feet.

An advantage of tIl is type of bridge
is that it is very seldom necessary to
raise the lift spa!]. to its fully raised
position. The majority of vessels can
pass under the structure when the lift
span \s only partially raised and thus
avoid undue delay. The bridge can
be fully opened and closed in approxi­
mately one and one-half minutes. The
old b)'idge which was replaced at this
location required six minutes to open
aod close completely.

The lift span mechanism js operated
by power transmitted t.o the opera-

tor's house on the lift span by sub­
marine cables placed at a minimum
depth of 10 feet below the streambed.
Flexible cables with sufficient slack
to provide for tile continuous flow of
electrical l'.I1ergy when the lift span is
raised to its maximum height are
located in the towers.

In addition to the electric motors
which provide tlle power for li.fting
the bridge, tIl ere is also an auxiliary
gasoline motor which operates an elec­
tric generator. In case of a power
failure, or if the electrical transmis­
sion line is broken for any reason, the
gasoline motor will be ready to
furnish power at a moment's notice.

TIle old bridge was built in 1910
at the same location, at the foot of
M Street. It had long been an eye­
sore to the people of the State who
entered SaCramento from the west.
1\1 Street, the Pennsylvania Avenue of
California, runs directly into the
State Capitol, which is flanked by the
new Capitol Extension buildings 9Jld
Capitol Park. It was unimpressive, to
say the least, to have such an anti­
quated structure as the gateway to the
beautifnl capitol buildings and
grounds. When the need for a new
bridge became an absolute necessity
due to traffic requirements, popular
sentiment demanded that every effort
be expended to design a structUl'e
which would be unexcelled in archi­
tectural and engineering beauty and
thus conform to its natural setting.

NOVEL TOWER DESIGN

Simplicity i1; the cbief characteristic
of the bridge architecture. The prin­
cipal departure from ordinary prac­
tice is the plating or covering of the
tower truss members by steel plates
which give the appearance of sim­
plicity in mass. The plates covel' the
intricate lacing and cross members
and produce a modernistic straight
line effect which is pleasing to the eye.

To produce the illusion of artis­
tically adequate pier size in the sub­
structure and continue the simple
straight line effect, the fender struc­
ture protecting the maio pier has been
offset a considerable distance back
from the channel and extended the
proper di~ance beyond the edge of
the tower. The pier itself is not vis­
ible through the fender as the fender
extends above the pier and effectively
conceals it, thus giving the tower an
apparent support of ample size.

This treatment of the fender system
was handled in this manner because
the plating of the towers creates such

(Continued on page 27)
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Tower B ·dr, ge at Sacramento, winner C)f award in annual national competition for most beautiful bridges built last year.



Marlette, California's First State Highway Builder,
Was Forced to Borrow Road Funds From Public

Old map showing Marlette and Day surveys made in 1855 for the Emigrant Wagon
Road linking Sacramento, Placerville and Carson Valley, Nevada. The road was com­
pi eted in 1858.

I N THESE DAYS when the people
or California gladly contribute
millions of dollars in gas taxes for

construction and maintenance of high­
ways, it is rather difficult to visualize
the situation that confronted the
State:s first road buifdel', Surveyor
General S. H. Marlette, who, in 1855,
was forced to advertise in tIle Sacl'a­
mento newspapers for a loan of $500
to finance a survey ordered by legis­
lative act for the Emigrant Wagon
Road over the Sierra by way of
Placerville to Carson Valley, Nevada.

A t the first session of the legisl a­
tnre in 1850, before California had
been admitted to the Union. a law
was passed defining the duties of the
Surveyor General. As a member and
ex officio Cllief Engineer of the Com­
mission of Internal Improvements, be
was required "to make plans and sug­
gestions for improvements of navi­
gation, construction of roads, rail­
roads and canals, preservation of for­
ests, * * * and surveys of bounda­
ries of the State and counties."

A~ AMBITIOUS PJtOJEC1'

Public agitation for fl "post road,
or other road, from the Sacramento
Valley to the Missouri RiV'er, by way
of Great Salt Lake," resulting in
mass meetings of citizens in San
Francisco, Sacramento, Marysville,
Placel'viUe and other places in 1854
and 1855, finally culminated in the
legislature takin g action.

n passed a bill creating 0, commis­
sion to consist of the Governor, Sec­
retary of State and Surveyor General,
which body was authorized to call
for bids for the construetion of a
wagon road from the valley of the
Sacramento over the Sierra to Car­
son Valley at a cost not to exceed
$105,000. Governor Bigler signed
the measure April 28, 1855.

The act provided:

"The Surveyor General of the
State shall cause to be snrvey0d a
good wagon road over the Sierra
Nevada Mountains at an expense not
to exceed five thousand dollars; and
no further liability shan be incurred
for t.his purpose."

NO FUNDS PROVIDED

Through an oversight, the legisla­
ture failed to appropriate any money
for a survey of proposed routes.

Poor Marlette was left with a. su1'-

vey on his hands and no mOMy with
which to make it.

In desperation he called up.on pub­
lic spirited citizens for help. He
wrote in one of his official reports:

"On the 17th of Aug·ust. 1855,
finding it impossible to comply
with the requirements of the
Wagon Road Act, in a mode
commensurate with the impor­
tance of the sa;me, in the vain
hope of obtaining assistance
from some ardent friend of the
road, the following advertise­
ment was inserted in Sacra­
mento papers:

" 'Wanted immediately, on the
credit of the State, $500 to
enable the undersigned to com­
plete the explorations for the
Emigrant Wagon Road. Any
gentleman wbo is willing to ad­
vance the above named sum. and
will signify the same, will be
called upon i.mmediately by the
undersigned.

S. H. Marlette
Surveyor G-eneral'."

"Two gentlemen," General
Marlette recorded, "called to in­
quire what security could be
given for the above named
a.mount, to which I replied:
'The justice and liberality of
the next legislature'."

The Snrveyor General then ap­
pealed to the people of Sacramento,
£1 Dorado and Calaveras counties for
subscriptions to malte a survey and
funds \'X'ere raised for the purpose.
Marlette commissioned State Senator
Sherman Day, a well known engineer,
to locate a route for the Emigrant
Road over the Sierra to Carson Val­
ley and Day began his task on June
11, 1855.

He completed a preliminary survey
and returned to Sacramento where­
npon Marlette set out with hiro to
make a secolld survey. Day favored
a rOllte which today is the courae of
the State highway from Sacramento
through Placerville to Lake Tahoe
(then called Bigler Lake), thence into
Carson Valley, Nevada. Later, Gen­
eral Marlette directed George H. God­
dard, grandfather of Al Goddard of

I
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Old woodcut picture of the Emigrant Wagon Toll Road in 1865 from Albert D.
Ricnardson's book "Beyond the Mississippi," pubfis"'ed in 1867, illus1:rating his descrip­
tion of .. trip in a six horse coac'" from Lake Ta"'oe to Placerville.

Sacramento, to make a third investi­
gation.

With the information gathered by
his engineers, Marlette and the Wagon
Road Commissioners advertised for
bids for the work of building the
road and a contract was awarded to
L. B. Leach of Stockton. Subse­
quently it was .found that Leach was
a fictitious person and the charge
was made that enemies of the pro­
posed road had connived to submit
an exceptionally low bid in order to
delay construction.

DECLARED UNCONSTITUTlONAI,

Meanwhile, the State Controller
refused to audit accounts under the
Wagon Road Act and Marlette and
those who had contributed money
for the surveys were out of pocket.
Their claims remained unpa.id until
April 30, 1857. The Controller later
was sustained, the Supreme Court
in December, 1866, deolaring the
Wagon Road Act unCOIUltitutionaJ.

With the legality of the statute
questioned, the citizens of Placerville
in June, 1856, voted $5,500 £01" a road
from there to Carson Valley over the
Day-Marlette route. In February,
1857, President Pierce approved a
congressional appropriation of $300,­
000 .for a wagon road from Fort
Kearney, via South Pass of the Rocky
Mountains and Great Salt J-.Jake Val­
ley to the eastern boundary of Cali­
fornia, near Honey Lake.

ImIDediately, Californians set to
work to raise funds for a road over
the Sierra to meet the projected Fed­
eral road at Honey LaJee. On May
11, 1857. representatives of Sacra­
mento. El Dorado and Yolo counties
met in Sacramento. Twenty thou­
sand dollars were subscribed by Sacra­
mento, an equal amount by El Do­
rado and ten thousand dollars by
Yolo. The Day route was approved.

Finally, in November, 1858, the
road linking Sacramento and Placer­
ville with CarPJon Valley was' com­
pleted.

Lack of legislative support for the
Emigrant Road and opposition by
interests involved in building the first
transcontinental railroad resulted in
the road being taken over by private
capital following the discovery of
great silver deposits in Nevada and
the excessive traffic from Saeramento
over the Sierra to the Comstock and
other Nevada mines. The route be­
came a toll road and paid huge divi­
dends to its operators.

Years later, in 1895, when the legis.
lature created the State Bureau of

Highways, the old pioneer toll road,
known as tlle Lake Tahoe Wagon
Road, was taken over by the State,

thus becoming the sta.rting point of
the vast California highway system
of today.
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IMPROVED TYPE OF SOIL SAMPLER
for Exploration and Sampling Operations

By THOMAS E.
STANTON/ Jr.

Materials and Research Engi­
neer, Division of Highways

THE soil sampler described here­
in was developed over a period
of six years, starting in 1930,

by engineers of the Materials and Re­
search Department of the California
Division of Hig)\ways. It was de­
signed to avoid the delay and expense
incidental to driving and cleaning out
a well casing before taking samples,
and has been successfully used in its
preseXlt form for obtaining undis­
furbed soil samples to depths of over
250 feet under a wide l'an.ge of con­
ditions.

Two hundred thirty-two holes ag­
gregating over 13,000 lineal feet of
cores have been cut with the 2-inch
sampler since 1933 in cormection with
foundation investigations for the San
Francisco-Oakland Bay Bridge and
other highway, bridge, and gl'ade
separation projects.

The equipment was developed not
only to l'educe tbe cost of deep samp­
ling, but also to obtain samples in an
undisturbed state so as to accurately
determine foundation conditions, in­
cluding moisture content, density, and
consolidation. In clay and cemented
material samples have been taken t.o
depths of approximately 150 feet be­
low t.he bottom of a cased or open
hole. ther(~by greatly reducing the
total -drilling expense. Practically
continuous 2-inch diameter core
sam.ples have frequently been taken to
depths of 100 to 200 feet at a total
cost of less than $1 per foot, includ­
ing rental of equipment and all
operating ex.penses.

CONVEN'TTONArJ SAM.PLERS SLOW

AJl grades of foundation material
have been sampled, the equipment be­
ing suitable for use in format-ion."! of.
hardness ranging up to I' soft " rock.
The sampler unit has been driven as
much as two or three feet into bed­
rock where the material consisted of
partially disintegrated sandstone or
shale.

Soil samplers used on the pre­
liminary investigation of the San
Francisco-Oakland Bay B rid g e
foundation material} required casing
to just above the elevation at which
a sample was desired. After cleaning
the casing, samples were obtained to a
depth of 18 inches below the bottom of
the cased hole. The casing was then
driven to the next depth to be
sampled, the bole again cleaned, and

samples taken as before. Great care
and slow methods were required in
driving and cleaning the casing so as
not to disturb the material immedi­
ately below the bottom of the hole.

COD"entional equipment 2 usually
included n. vent hole with either a flap
or ball valve action at tIle top of the
sampler section. Sand and silt
particles frequently lodged in the
valve preventing a satisfactory seal
against suction, thus resulting in the
Joss of the sample.

CASING COST SAVED

Prior to and duriog the period the
orig'inal boz'iugs fa!' the Bay Bridge
were under way, ihe Materials and
Research Department was working on
the developmen t of a sampler designed
to eliminate unsatisfactory a.nd ex­
pensive operation features of the Con­
ventional type of equipment. The
new sampling device developed as a
result of these studies is a decideGi im­
provement over the old type.

A clean open hole is not required
and the use of casing is not essential
for holes up to 100 feet unless free
Rowing san.d or gravel is encountel·ed.
Casing is required only when skin
friction becomes too great to permit
ready dl'i,'ing and pulling of the
sampler.

On the foundation study reClilltly
comple1ed for the proposed San Fran­
cisco Interurban Bay Bridge Terminal
and Viaduct construction, 70 to 90
feet of casing was used to seal off an
overlying strata of free flowing eolian
and marine sands. Boring and
sampling operations were then satis­
factorily continued through marine
clay and clayey sand to bedrock at
depths tip to 220 feet without further
casing, alJ a saving of one-third to
one-haLf the cost under previouB
met.hods.

DESCRIPTION OF SAMPLER

The sampler unit, shown in illustra­
tions on adjoining page, consists of a
catting point, sa-mpler sections, coup­
lings, 2-ineh brass tube sample retain­
ers, and a plug, screw, and nut assem­
bly. The cutting point is constructed
of tool steel and its outer shape con­
forms in general with that found by
Veihmeyer and Beckett a to be suita­
ble for securing undisturbed samples
of agricultural soils.

The sampler sections, couplings,

and the cutting point are bored on the
inside to receive the bl'asg tube
sample retainers. These brass tube
retainers permit ready removal of
the cores from the sampler and pre­
vent disturbance of the specimens.
This part of the outfit is conventional.

The important element of the new
sampler is the plug assembly. First,
it pl.ugs the sampler unti.l the depth
is reached at which samples are de­
sired j and second, it provides a seal
against suction immediately above the
top of the sample.

THREAD STRESS PREVENTED

The screw shaft and nut section
are provided with a fast lilitch, left
hand thread, the form.er being con­
nected to thc plug in a m.anner to per­
mit swivel action.

Extension l'ods and aU sampler sec­
tions are provided with suitable size
R. H. square threads. In the cou­
plings the ends are butted against a
square shouldf'r in order to prevent
excessive thread stress during driving.

Samples are taken by (1) driving
the sampler as a plugged tube to the
desired depth; (2) retracting the
plug and forcing the open sampler
into undisturbed material; (3) re­
tracting the plug further to effect an
air tight seal above the sample; (4)
withdrawing the entire sampler unit
to the surface.

ORILUING OPERATIONS EXPEDlTED

A 3 to 4 foot length of soil cQz'e is
normally obtained in one sampling
operation. On important work one
three to four foot sample is usually
taken for each five feet of depth. In
many cases, however, the driving
record for the plugged sampler Iur­
nishes sufficient information regard­
ing the uniformity of the material.
In such cases the drilling operations
are expedited by tiling samples at
less frequent intervals.

Two samplers complete with plug,
SC1'ew, and nut assembly are usual1y
kept on rush jobs so that drill opera­
tions w.ill not be shut down while
samples are being removed and pre­
pared for shipment to the laboratory.

The string of 2-inch long brass tube

1 (EoN.R., June 23, 19:\2, P. 89J.)
'(A.S.C.E., Proceedings. May, 1933, P.

804. )
• (Soil Science, Vol. 25, 1928, P. 147, and

Vol. 27. 1929, P. 381.)

(Continued on page 20)
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Colton Bottleneck Subway Replaced By
Grade Separation on New Alignment

By M. A. Koontz, Asst. Bridge
Designing Engineer

To THE city of Colton in the
connty of San Bernardino mate­
rializes a combined Federal Aid

and State Highway grade separation
project: the completion of the Colton
Subway 011 State Hig·!tv.'ay Route 43
carrying pubLic highway traffic be­
tween San Bemardino and Riverside
Ilnder the tracks of the Atchison.
Topeka and Santa Fe .Railway at
Colton.

The new gra.de separation structure
replaces an obsolete subway con­
stnlcled in 1907 whidl was a ha;r,ard
to the fast moving llighway traffic of
today. Early highway alignment.
stnndaJ'ds did not consider the se"ere
reverse curve w},ich characterized the

Colton grade separation improvement provides adequate highway width and a pedestrian
walk.

[

()

o

o

old subway, dangerous to contem­
porary traffic.

With the advent of greater speeds,
larger commercial carriers and a vast
increase in the number of vehicles on
the public highway, it became appar­
ent that the old subway and low-stand­
ard contiguous highway alignment
must be repJaeed,

TRAFFIC BACKUf>

As early as 1924 engineering studi?s
were made to determine an economIC
solution of the problem whi.c~ far­
sighted highway engineers antlclpatcd
would arise within the next two
decades. These studies indicated tha:
a new subway on revised ali~ID.enf
would provide an adeqnate solutlon 0

(Continued on page 26)
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Old subway built on reverse curve alignment and too narrow for two trucks to pass.



QUEER STORM EFFECT

Downtown parking aboli8IJed ill Rome;
j)013. O.

posals 011 all major projects for
which bids were opened between
November 27, 1935, and June 18,
1936:

No. of Total of
projects estimates

North __ . 77 $10,064,309.73
South 73 7,943,458.61

Total 150 $17,997,768.34

Court Disallows
$60,000 Claim

Yes, every y('ar is Leap. Year for pedes­
trians.

KCIENT history was reviewed
recently in the courtroom of
Judge Peter J. Shieldq of the

superior conrt, Sacramento County, in
an action involving contraetors'
claims ou the Shasta Canyon project
in Siskiyou County. The project ex­
tended from Yreka to the confluence
of the Shasta and Klamath rivers,
and was finally completed in Septem­
ber, 1931.

\Vren & Greenough, of Portland,
Oregon, were the contractors on the
job. and after completion claimed ap­
proximately $60,000 in 8!i<tition to the
amounts paid to them. The amount
claimed rept'esented the total of 18
different it.ems, including excavation,
outside of the plans and alleged to
have been wrongfully disallowed, al­
leged wrongful disallowance of over­
haul, and many items of claimed elCtra
work. The court, after a trial of
eight days, gave judgment in favOl'
of 'the State on all causes of action.

ENGINEERS' ESTIMATES FINAL

Although the court did not write
a formal opinion, throughout the cas'e
the coort ruled that the contractors
had to plead and prove that the engi­
neers had acted arbitrarily or capri­
ciously in refusing to allow the con­
tractors' claims. This ruling was
made on the basis of the provisions
of the contract to the e1iect that the
engineers' estimates are final.

The preparation of the case for the
State required the complete review
of all details of the entire job from
records of the Department of Publjc
Works. To C. F. Waite, who was
Resident Engineer on the pl'oject and
who is now District Office Engineer
in District VI, fell the major portion
of this burden. The success of his
efforts, together with those of C. S.
Pope, G. R. Winslow. H. S. Comly,
Ridgway Gillis, Paul F. Green, How­
ard Caton, A. A. Bigelow and others
was demonstrated by the outeome of
the suit.

Counsel appearing for the State
were C. R. Montgomery and Robert
B. Reed of the Legal Department of
the Division of Highways.

"Wbnt makes you think he i8 conceited?"
"He lOakC8 people call him Colonel Le­

cnuse be has military brushes."-Ra<ngcr.

Per cent of
saving

0.6
1.1

Saving
$58,259.S0
87,239.55

Total of
bids

$9,995,44&.93
7,856,219.06

$17,851,668.99 $146,099.36 0.8

The above tabulations, representing
contract items only, give a direct com­
parison of the engineers' preliminary
estimates with the hids of contractors j

bowever, the amount of $17,851,668,99
does not represent. the final total cost
of the work to the State as the cost of
conting'encies, extra work Dnd paJ·tici.
pation items in railroad grade separa­
tion contracts, arc not in eludcd in the
figures given. These add i t ion a I
items, not included in tbe contracts,
will bring the total cost of the 150
projects to $20,710,225.13.

ALL FUNDS ALLOCATlID

The savings thus accruing on. con­
tracts have beeu transferred to the
reserves and reallocated by vote of
t.he California Highway Commission
to additional projects.

In fa.et all availa.ble funds for the
current biennium have been so
a.lloca.ted to various construction
projects, and if the present rate of
getting work under way continlles
it may be necessary to transfer to
the next biennium approrimately
$2,000,000 in stage constrnction in
order to complete improvements be·
gun during the present biennium.

During a recent severe wind storm
ill Orange county at a certain loca­
tion on the high,vay Ora-2-B near
El Toro automobiles were crashing
into each other and stalling due to
static electricity and sand. Visibility
wa.s exceedinly poor. Superin tendent
Glenn H. Cheeseman reports that
Foreman A. C. Humphrey learned
of the situation at 2 o'clock in the
morning, promptly proceeded to the
scene of trouble and devoted the re­
mainder of the night to the task of
detouring traffic over another road.
That was beyond the call of ordinary
duty.

Budget Revision
Found Necessary

of $11,008,602. This amount, how­
ever, does not represent an unex­
pended balance of funds over which
the DiviBion or Highways bag com­
plete control.

[ncluded in the State Highway
budget was an amount of $5,796,875
set aside as the lJi. -cent allocation to
cities' for use on city streets other
than State Highway routes. The
expenditure of these funds is handled
by the cities themselves, and on June
1 expenditures from these budgeted
funds amounted to only $1,489,976,
leftving $4,306,899 as a balance to be
expended for the improvement of city
streets during the remainder of the
biennium.

ADEQUATE BALANCE NECESSARY

As far as State Highway funds are
concerned, this latter amount may
properly be deducted from the cash
in the hands of the State Treasurer
leaviIl./Z a ba.lance of $6.701,703 on
June 1 for the wOl'k of the Di·vision
of Highways.

This cash balance, however, is only
a small percentage of the value of
outstanding obli~ations of the Divi·
sion of Higohways. Funds are being
expended daily on these obligations
which include contracts in progress,
work on surveys and plans, mainte­
na·nce. ri~ht of way, etc. 011 J nne 1,
the total unexpended balance of out­
standinll' work orders a.mounted to
$21,302.3~0. Wit h Sta.te Highway
operations reaching this volume, the
cash margin of $6,701,703 is no mor'e
than adequate.

One of the impol'tant phases of
efficient administration of the State
Highwa.y activities involves prepara­
tion of accurate estimates of the cost
of proposed work.

(Continued from page 1)

SMALL SAVINGS ON CONTRACTS

On S tat e Highway contracts
awarded in the last six months, dur­
in~ which period the Division of
Highwavs has had an unusually
la.r~e volume of work under way. the
difference between the en£tineers'
preliminary estimates and the hids
of contractors has been only eight­
tenths of one per cent.

The following tabulation gives a
comparison of the preliminary esti­
mates with the contractors' pro-
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MAJOR PROJECT HIGHWAY CONSTRUCTION
PRIMARY NORTH As

PRQ
of Julyl

50,000
49,190

136,000
230,000
425.000
200,440
390,000

60,000
140,000
165.000
125,000
110,000
13.2,000
220,000
175,000
101,000

9,000
80,000

250,000
165,000
145,000
50,000

110,000

Approxi-
mate Budgeted

mileage amount

4.5 '196,000

Nalure of
improvement

Grading and surfacing
Grading, suriacing and

bridge 0.8
Grading and suriacing 5.1
Grading and surfacing 7.3
Grading and surfacing 2.1
Surfacing 6.6
Grading and surfacing 1.5
Grading and surfacing 5.0
Surfacing 13.8
Grading and surfa<:ing 19.0
Paving shoulders 0.4
Grading, paving and bridge 2.0
Grading and suriacing 10.0
Grading and paving 5.5
Grading 'lnd paving 3.8
Surfacing 2.4
Grading and surfacing 2.3

Grading and surfacing 5.0
Grading and surfacing
Grading and paving 2.0
Grading and paving 3.4
Grading, paving, bridge 3.7
Grading and surfaeing 10.0
Grading and paving 4-5

Floriston to Slate Line
Nevada City to Downieville
~ mile north to ~ mile south of Vacaville
Biola J unction to Herndon
Santa Clara-Alviao Road to San Jose
San Jose to Coyote
Beresford to Redwood City

Winton Corner to 0.7 mile sout'" of State Iina
Sal mon Creek to Bucksport
Tri n iddel to Mc Niels Ranch
Westwood to Copperville
Sulphur Creek to Boulder Creek Hill
Near Shasta lo near Redding
Route 3 to 1~ miles east of Dales
Biggs Road to Chico
M St. Subway t.o M Sl. Bridge
Orland to Northerly Boundary
Willows to Orland (portions)
Rosevill .. to Loomis
Fox Farm to Su mmit Station
Sta. 123 to Junction with Route 38
Donner Grade to Sta. 123+00

Location
Outlet Creek to Rceves Creek
Eleven Oaks to Willits

71
1
1

29
3

20
29
3
6
7
7

17
37
37
37

Route
1
1

38
Sierra 25

7
4

68
2
2

County
Mandocino
Mendocino

Del Norte
Humboldt
Humboldt
Lauen
Shasta
Shasta
Tehama
Butta
Volo
Glenn
Glenn
Placer
Nevada
Nevada
Nevada
Nevada and

Sierra
Yuba and
Solano
Fresno
Santa Clara
Santa Clara
San Mateo

TotaL . $3,712,630

SECONDARY NORTH
LAke 15

Lassen 73
Volo 87
El Dorado 38

Solano 74
Mer<:ed 32

San Mateo 56
San Mateo 107
Santa Clara Feeder

Pload

Upper Lake to Rasmussen's Ranch and Middle Creek

5.3 miles east of Litchfield to Sacret Valley
Woodland to Knight's Landing
Lower crossing Truckee Rivar and approaehes

In Benicia
Los Banos to easterly boundary (portions)

Farralone City to Rookaway Beaeh
Manlo County Club to Woodside
4th S~reet extension in San Jose

Grading, surfacing and
bridge

Grading and surfacing
Surfacing
Bridges and grading

approaches
Grading and surfacing
Grading, shoulders and

resurfacing
Grading
Grading and surfacing
Grading and surfacing

1..2
13.7
10.8

5.9

1.2

$71,000
103,600

17,000

40,000
10,000

210,000
426,000

25,000
81,000

,.otal $982,500

PRIMARY SOUTH
Santa Barbara 2.

Santa Barbara 2
San Lu is Obispo 2

Kern 4
Los Angeles 2
Los Angeles 60
Los Angeles 2
Los Angeles 60

Los Angeles 9

Los Angeles 4

Los Angeles 9
Orange 60
Ventura 2
Ventura 50
Ventura 60
San Bernardino 58

San Bernardino 511

San Bernardino 31
San Bernardino 31
Mono 23

Rincon to Carpentaria and Carpenteria Cre()k

Sheffield Drive to Olive Mill Road
Cuesta Grade

Bakersfield lo Arvin Road
Calabasas School to Brent's Junction
State Street; Lime Street to Stanley Avenue, Long Beach
Calabasas Northerly (portions)
Nand 0 Streets, Wil m Ington Boulevard to Alameda Street, Los

Angeles
Foothill Boulevard; Fenwick Street to Osborne and Tuju nga

Wash, Los Angeles
Marengo and Daly Streets; Cornwell Street to Main Street, Los

Angeles
A:z;usa to San Bernardino County line
Newport Beach to Laguna Beach
Across ConeJo Creek
Across Big Sycamore Creek
Big Sy<:amore Creek Ii ne change and bridge approaches
Java grade separation £lpproaches

Ludlow to 20 miles east Amboy

Verdemont grade separation approaches
Mt. Pass to Nevada state line
Conway Summit to 1 mile north Bodie Road

Grad ing and paving
and bridge 1.6

Gradi ng and paving 1.6
Grading and paving

Q nd str uetu res 3.5
Grading and pavi 1'19 8.0
Grading and paving
Grading and paving 1.2
Grading and paving

Grad i1'19 and paving 1.6

-Grading, paving and bridge 3.0

Grading and paving 1.1
Grading and paving 12.0
Grading and paving 10.0
Bridge
Bridge
Grading and paving 1.0
Grading, surfacing and

bridge 2.8
Grading, drainage and

bridges
Grading and paving
Grading and surfacing 15.3
Grading and 8uriacing 4.0

$125,000
110,000

665,000
260,000
161,400

60,000
38,600

150,000

295,000

120,000
220,000
165,000

14;375
45,000

105,000

60,000

20,000
20,000

415,000
182,615
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)GRAM FOR REMAINDER OF 81th-88th BIENNIUM
v l ,1936 PRIMARY SOUTH

County
lnyo
San Diego
San Oiego
San Diego
San Diego

San Diego

Route
23

2
2

12
2

Location
Four miles south of Fish Spri ngs to Tinemaha
Approaches to Santa Margarita Creek Bridge
Oel Mar to Encinitas
EI Cajon Avenue
Las Flores Underpass to San Mateo Creek

Oceanside to Las Flores

Pass

Nat.ure of
improvement

Grading and surfacing
Grading and surfacing
Grading and paving
Paving
Grading, paving and

st.ructures
Grading and paving

Approxi·
mate Budgeted

mileage amount
2.5 $34,000
0.7 48,900
6.3 245,000
2.7 276,000

10.5 480,000
7.8 440,000

Tota 1 " '4,754,890

SECONDARY SOUTH

Los Angales·
Orange 174,178

Structures ~38,00O

Bridges 20,000
Grading and surfacing 6.0 250,000
Grading and pQving 6.8 190,000
Bridge and approaches 25,000
Grading and paving 1.0 70,000
Grad ing and paving 1.8 96,500
Grading and surfaci ng 2.0 200,000
Grading and surfacing 100,000
Widening and paving 18.7 335,000
Grading and paving 62,000
Bridge 70,000

J
Grading and surfaci ng 0.6 30,000
Bridge 186,000
Grad ing and pavi n9 86,000
Grading and paving 1.3 70,000
Grading and paving 125,000
Grading and surfacing 2.0 100,000

Gradi ng, paving and
structuras 210,000

Resurface shoulders and
culverts 2.5 65,000

Grad ing and surfacing 1.2 41,700
Grading 263,000

Oiling shoulders, grading,
paving and bridge 286,500

Grading, paving, drainage 11.9 242,000
Bridge and approachelt 50,000
Bridge and approaches 48,000
Grad ing and surfacing 3.5 130,000
Grading and paving 1.0 56,000
Grading and surfacing 2o,00G
Grotding and surfacing 20,000
Bridge 39,000
Bridge 18,000
Bridge 26,000
Grading 10,000
Grading and surfacing 1.2 106,000
Grad ing and pavement 118,600
Grading and paving 100,000
Gradi ng and surfacing 2.3 95,000
Structure 10,000
Bridge 27,000
Bridges and approaches 40,000
Grading, surfacing

200,00Dand bridge 1.5
Grading Bnd paving 3.~ 205,000
Bridge and approaches 38,000
Bridgo 10,000
Grading and surfacing 38,250
Grading and surfacing 18.0 70,000
G rtlding and surfacing 3.1 94,000
Grading 3.0 38,000'
Gradil1g and bridges 75,000
Surfacing 104,00D
Gradi ng, surfaci ng,

75,850and bridges

Firestone Boulevard and Manchester Avenue, Norwalk to Mira-
flores and Lincoln Avenue from S. P. R. R. to west city limits

Across Santa Ana River on Bolsa Avenue
Across Santa Ana River
Carolina Avenue to Yorba Linda
Southeast of Placentia
Jog at Placenlia Avenue (Route 180)
Jog at 17th Street and Tustin Avenue
Across San Antonio Creek
Across Todd B:lrranca
Across Hopper Ca no n Barra nca
Teague· McKevitt. grade cros"ing S. P. R. R.
San Antonio Creek and Ferguson grade, line changes
Sespe R:lnch to Fillmore (portions)
Camarillo to Oxnard (portions)
Beaumont to Bad Lands
Across Sal1 Timoteo Creek
Temecula Creek at M. P. 72.3
Santa Ana River and Ch ina Creek
Route 26 to Palm Springs and across Snow Creek

Bridges and dips east of Taft
Three bridges--Oak Street Road
Maricopa to Taft
Strathmore to Lindsay
Cottonwood Creek
Longden Avenue to Fairview Avenue
Firestone BouJavard to Telegraph Road
Palos Verdes Drive to Western Avenue
Washington Boulevard-Spence Street to Downey Road
Monterey Park to Pomona
Manchester Boulevard through Downey
Across San Gabriel River
Anaheim-Spadra Road to Route 19
Across Los Angeles River on Atlantic Boulevard
Atlantic Boulevard, Los Angeles River east of Compton, approaches
Sepulveda Boulevard, Lincoln to La Tijera
Sepulveda Bou levard- La Tijera to Centinella
Azusa to San Gabriel River
Sepulveda Boulevard, Centinella Boulevard to Washington Boule­

vard

West Boundary to Prado
Chino Drainage Canal
Across Ind ian Creek
Bridgeport to 3 miles east Walker Dam
6 miles west Darwin to Panamint Sink
Lake Hodges to Escondido
Cuca Grad"
Brawley t.o Calipat.ria (portions)
Holtville to Brawley (portions)
Midway Wells to Calexico (portions)

Philadelphia Avenue to southerly boundary
Red Sox to Mt. Islip (porotions)
Rosemead Boulevard (portions), San Gabriel to Ramona; Whit­

tier Boulevard South lind Compton Boulevard to Firestone

Artesia from Atlantic Boulevard to Cerritos Boulevard175

n
61

168

140
141
138

129-134
129
168
168

Feeder
Feeder

26
174
166
172
167
167
168
158
62

168

Los Angeles

Los Angeles
Los Angeles
Los Angeles

Riverside 43
San Bernardino 77
San Bernadino 190
Mono 96
I!'IYo 127
San Diego 77
S/ln Diego 196
Imperial 187
Imperial 187
Imperial 202

Orange 183
Orange 179
Orange 176
Orange 175
Orange 178
Orange 43
Vantura 138
Ventura 79
Ventura 79
Ventura 79
Vent.ura 138
Ventura 79
Ventura 153
Riverside 19
Riverside 19
Riverside 78
Riverside n
Riverside 187

Kern
Kern
Kern
Tulare
Tulare
Los Angeles
Los Angeles
Los Angeles
Los Angelos
Los Angelos
Los Angeles
Los Angoles
Los Angeles
Los Angeles
Los Angeles
Los Angelos
Los A!'Igeles
Los Angeles
Los Angeles

T otal- $5,01 0,400
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WM. T. HART APPOINTED
HIGHWAY COMMISSIONER

Paving Bay Bridge
Marks Last Laps in

Construction Work

I N RECOGNITION of his
services as a member of
the State Park Commis­

.sion and as a tribute to the
rapid progress of San Diego
-County, Willi.am T. Hart of
Carlsbad has been appointed
to the California State High­
way Commission by Governor
Frank F. Merriam,

Mr. Hart has resigned as a
Park Commlssioner to accept
his new post. His appoint­
ment gives to San Diego its
first representation on the
California Highway Commis­
sion.

In expressing his apprecia­
tion of the hOl) or bestowed
upon him, Mr. Hart said:

(( Allocation of a Highway
Commissioner to San Diego
County after its long fight for
membersrup on this boa.I'd is
another outstanding example
{)f GovernOl" Merriam's under­
standing 'of the needs and
(Ievelopment of our connty."

ACTI\'E CJvrc LEADER

For thirte&n years Mr. Hart ha.s
been prominently identified with de­
velopment projecOs in the southern
<lOUDty and during the three years he
served on the Park Commission was
largely instrumental in bringing into­
the State Park System such beauty
spots as Cnyamaca, Silver Stra-nd
Palomar, Mission Beach, Oarlsbad
Beach and Borago Valley,

The new commissioner succeeds th.e
late Charl¢s D. Hamilton of BanninO'
and his appointmen.t completes th~
Highway Commission to its full quoto
()f five members.

1Ylr. Hart is president of the Had &
McClellan South Coast Land Com­
pany, of Carlsbad and a director of
the Union Title & Insu'rance Co, of
San Diego.

Born in Prairie du Chien, VljSCOl1­
sin, 63 years ago, Mr. Hart r'ecalls the
pioneer dairy business of his £atller,
who furnished milk and cream to the
~oats on ~he Mississippi River, a big
mdustry m those days. His family
removed to New York when he was a
boy and he received IllS education in

WM. T. HART

the public schools of that State. He
began his business career with the
New York Central Lines in the operat­
il~ department, later becoming travel­
ing agent.

After some years with the New
York Central, Mr. Hart resigned to
accept a position with a bond and
guarantee company as general inspec­
tor, traveling from the Atlantic to the
Pacific Coast. In 1918 he came to
California and developed a fruit
ranch in 'l'ulare Count.y and in 1922
settled in Carlsbad to become associ­
ated with tIle South Coast Land Co.
Re has been active in development
work with tbat organization since that
time.

Mr. Hal't is a past president of the
San Diego County Development Fed­
eration; a director of the San Diego
Chamber of Commerce, a member of
the California State Chamber of Com­
merce Highway Committee and a
member of the Economic Council of
Sonthern California.

During the period of his residence
in California, Mr. Hart has been
greatly i.nterested in highway matters
and his activities in development work

(Conltnued on page 28)

WHEN, shortly after daybreak
one b rig h t morning last
month, the first "buggy" full

of cement for the suspension spans of
the San Francisco-Oakland Bay
Bridge was }joured, it marked one of
the final important laps as the great
structure swings rapidly toward com­
pletion for automobile traffic about
November 12, under the direction of
Chief Engineer C. H. Purcell.

All steel work and all paving has
been finisbed on the Ea<;t Bay cross­
ing of the bridge, and only the final
coats of paint and odds and ends of
t.he clean-up job remain to be accom­
plj,<;hed on that section.

Final steel is also being erected
lor the West Bay crossing_ Eree­
ti on of the "shroud" at the g'iant
center anchorage is among this last
steeL 'l'he (I shroud" will eover the
eyebars aD,J:l A-frame to which the
cables are attached, and will complete
the graceful design of the concrete
monolith. The steel of the" shroud"
acts Ellso ll.'l a form for the concrete
which will be poured to encase the
eyeburs and A-frame.

SHnOUD l'OR ANCHORAGE

Comprised of 1080 individual ship­
ping pieces, the II Shl'oud" is 170 feet
long and approximately 50 feet. high.
In its entirety it will weigh 460 tons.

Meanwhile, work of closing the up­
per deck at the Yerba Buena Island
anchorage is approaching completion.
All paving in the tunnel has been
finished, including the paving of the
lower deck truck roadway.

The Administration Building on the
Oakland fill has been entirely com­
pleted except for the installation of
the inside trim.

In Emeryville, the side walls for the
east. half of the San Pablo undercross­
ing: are fifty per cent completed.

On the San Francisco side, work on
the construction of spans on each side
of the JIarrison Street crossing and
on the south side of the Folaom
Street crossing for the (, off" r8mfl has
been carried rapidly forward, while
work has continued on the viaduct be­
tween Sterling Street and the San
Francisco anchorage.

Mnny 8 <lrh'er who would not give an
inch got six feet.

!,
,
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View of West Bay Cros",ing of San Francisco-Oakland Bay Bridge looking toward San Francisco showing paving laid on center lane.

Col. Willard Chevalier, President of the American Road Builders Association, thumbs first ride Over East Bay Crossi"9 from Ch ,ef
Engineer C. H. Purcell.

;1
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IMPROVED SOIL SAMPLER FOR EXPLORAl·ION
(Continue<'! from page 12)

:. ;......~ -:' . - '; :
•• _ ••• • .J

California Highways and Public Works

The I-inch hand operated sampler
designed in 1930 was perfected and
used until 1933 for obtaining samples
in penetrable ground to depths of 60
feet. The 2-inch size sampler was
built and put into use during the first
half of 1933, since which time ap­
proximately 13,000 lineal .feet of
2-inch borings have been made on
major project.<!. In addition, several
thousand feet of hand borings 30 to 50
fe:'t in depth have been made.

On the San Francisco Bay Bridge
Terminal Foundation investigation,
twenty·one holes were bored from 50
to 226 ieet in depth. During the first
part of the work the out.fit was not
equipped with ca.'ling or jetting equip­
ment. An effort was made to drive
through the sand strata without cas­
ing and jetting, with resultant time
loss and increased cost. .As soon as
the first procedure was abandoned,
hmvever, and casing and jetting
through an average of 80 feet of sand
strata resorted to, the boring opera­
tions speeded up and the cost cor­
respondingly fell off.

The sampler described herein was
originally devised by O. J. Porter,
Associat.e Physical Testing Engineer,
in charge of aggregate and soil tests
and investigational work. J. L.
Beatty, Junior Testing Engineer, sug­
gested valuable improvements and
George Pomeroy, Chief Machinist of
the Department, assisted Porter and
Beatty in mechanically perfecting the
design.

Two-inch sampler core cut from prepared block containing 17 per cent moisture shows no
disturbance of soil on periphery of core but a marked disturbance outside of the sampler.

deep borings for the last three years
cuts a 2-inch diamet.er core. The
design is suitable, however, for larger
diameter samples if desired. The 2
inch samples are satisfactory for test­
ing and this size sampler is operated
with power equipment at a somewhat
lower cost than heavier equipment.

When the site of drilling opera­
tions is accessible to truck equipment,
a churn drill is usually used, ",ith the
spudder or walking beam actuating
the drop hammer. Any other stand­
ard type of power drilling equipment
may be used. Borings over tIle bay
and overflow marsh land were made
from a barge equipped with a derrick,
winch, and jetting facilities. In deep
borings the pulling capacity from the
barge was sometimes insufficient and
jetting was necessary to reduce the
skin friction and free the sampler.

JET FREEl" SAMPLER

Little difficulty has been encoun­
tered in freeing the sampler unit with
a jet, consisting of lengths of the in­
side drill rod tubing, washed down
along the outside of the sampler unit
without a guide. The grouud dis­
turbed in driving the sampler is more
easily jetted than the undisturbed
material away from the hole, and
therefore the jet usually follows down
directly adjacent to the sampler. In
some cillies a ring is slipped over the
top of the sampler unit and attached
near the bottom of the jet to serve
as a guide.

SIZE OF SAMPLER

Two sizes of the type of sampler
described herein are now being used
by the Materials and Research Depart­
ment. One size. of light weight. design
for h'and power and air hammer opera­
tion, cuts cores of approximarely 1
inch diameter a.n.d is used extensively
for preliminary borings rangin" up t~
50 feet in depth.

The sampler successfully used on

[Twenty]

retainers, with contained sample, are
pushed out of the sampler sections im­
mediately following removal from the
hole, cut into sections at the joints
between retainers with a nne piano
wire saw, capped and weighed. The
weight of the 2-inch long cores, to­
gether with examination of the cut
surface, immediately furnishes an
index to t.he uniformity and charac­
ter of the material. Specimens re­
tained for shipment to the laboratory
are at once taped, marked, and sealed
witll paraffin in ordel' to preven t any
change in the original condition.

SOIL SPECIMEN PREPARED

To determine the extent of dis­
turbance, if any, during sampling, a
large specimen of Ctass A-4 soil hav­
ing a moisture content of approxi­
mately 17% was mixed with 10%
flowers of sulphur and consolidated at
the laboratory in alternate layers
of light and dark material, 5% by
weight of precipitated magnetic
oxide being- used for coloring. Cores
were cut with the sampler with the reo
sults shown in the accompanying illus­
tration. The specimens were hard­
ened by heating at a low temperature
and then cut so as to expose any
·deformation of the strata.

As will be noted, there was no ap­
parent disturbance of the material in
the core, whereas there is a very
marked disturbance in the portion of
the original sample outside of the
core and adjacent to the sampling
tube. The unit weight and moisture
content of the 2 x 2 inch cored speci­
mens checked within one-half of one
per cent of the unit weight and moist­
ure of the larger prepared specimen
.h·om which the core was cut.

Class A-4 soil was selected because
it was the most plastic soil available
which could be used without excessive
shrinkage and cracking under the
heating required to harden before
catting to expose the condition of the
soil strata.



The organization of. sevet'al new dis­
tricts in the San Joaquin VaHey,
which plan to take water from the
Central Valley Project, haa been stim­
ulated by recent congressional ap­
proval of an appropriation of $6,900,­
000 for carrying the project fOl'WA.rd
dl1l'ing the coming year.

Petition for the formation of
Orange Cove Irrigation District was
presented to the board of supervisors
of Fresno County and the board set
June 23d as the date fOl" further
hearing on the plan.

Other new districts recently formed
to purchase water from the Central
Valley Project include the North
Kern Water Storage District embrac­
ing an area of over 50,000 acres in
Kern County and the Contra Costa
County Water District Wllich was
formed at an election held May 5,
1936. Other news of various activi­
ties of the Division of Water Re­
sources is contained in the monthly
report of the State Engineer, as fol­
lows:

DISTRICT SECURITIES COMMIS·
SION

Among tbe matters wbich came before the
Commission at the regulllr meeting in San
Frandsco June 12. 1936, the following peti­
tions were given consideration:

Upon tile application of Santa Clara Val­
ley Water Conservation District, a bo·nd is­
sue in the amount of $400,000, autborized at
an election held May 12, 1936. was certified
as legal investment for savings blinks and
other specified purposes.

A refunding bond issue 01 South San Joa­
quin Irrigation District in the principal
amount of $3,978,000 was validated for cel'­
tHication by the State Controller.

Th!! first refunding issue o[ bonds ot Lind­
say-Stra t"more Inigation District in the
Illflount 01 $859,000 was lIpproved for cer­
titlcation.

Petition of Fairollks Irrigation District
[or approval of entrance inw a contract, for
drilling a test well in tbe t.own of Fairoaks,
was granted.

SUPERVISION OF DAMS

Application for the construction of lh~

L"l,c Grcgor~' dam WllS filed on May 21.

]936, by the Orest Forest County Water Dis­
trict, Crestline, Calitornia. This is to be a
compacted ellrthfill structurc 65 feet in
height and storing 1900 acre feet for recrea­
tional use. '.rhe estimated cost is $60,000.
This application was approved June 18, 1936.

Application for alt.eration of tile -,alre
Fordyce dam in Nevada County was filed on­
June 16, 1936, by the Paeinc GlIS and Elec­
trict Company. The work pro~sed includes
lbe installation of radial gates and increas­
ing the spillway capacity.

Application for tbe alteration of the Silver
Lal,e dam in Los Angeles County was filed
on Jun!! 19, 1936, by the city of 1.<>s An­
geles. The work proposed includes the con­
struction of a new outlet and tOWel', as well
as spillway constroction.

At O'Shaughnessy dam of tbe city of San
Fl"/lnciaco concrete is being placed in the
lower portions of the enlarged structure.

At the West VaUey dam in Modoc Connty
the fill is prnctically complete as well as the
excavation for tbe spillway. Lining of the
spillway will be started sbortly.

No fUl"ther progress has been made at the
Mad River dam other than proceeding with
the exploratory work.

Kent Dam No. 2 on the coast in Slln
Mateo County has been rompleted.

·Work is progressing satisfactorily on the
Sbeffield clam of the city of Santa Barbara.

Concrete is being' poured in a portion of
the altel'3tion work at tbe Le.ke Hodges dam
ill San Diego County.

Construction of Cajalco dam of the Metro­
politan 'Water District nnd the San Gll.briel
Number 1 dam of the Los Angeles County
Flood Control District is proceeding satis­
factorily. At the San Gabriel dam, tests are
being run on tbe model spillway prior to
submission of thc linal design.

Progress is being made on fhe work in
connection with the construction ot Grant
Lal'e and Long Valley dams of the bureau
of wllter works nnd supply of the city of
Los Angeles.

\Vork on the Arcata dalu at Arcata is pro'
ceeding slowly.

The uSllal spring inspections to detennine
repairs necessary are being made as rapidly
as possible in order that op»(}rtunity may
be had [or tbe completion of necessary re­
pairs prior to the next runoff season.

FLOOD CONTROL AND RECLA­
MATION

Ma.intenaflO(1 of Baot"ame>tto Flood Oontrol
Project

The mainte'llltlCe force has heen engaged
dul'ing this perioo on mj~cell(J.neol\s repair
and imlll'ovement work, in connection with
bridges, structures and culverts. The seep­
age ditch cull-cl"ts at Pumping Plants Nos. 1

and 2 have been lengthened, preparatory to
rearranging o.nd improving the grounds at
the plants.

Pumping Plants Nos. 1, 2 a.nd 3 on the
Sutter By-pass have been completed by the
CoJifornia Debris Commission, although they
have not yet been accepted and turned over
to this department. We have moved the old
operators house from Pump 1 to Pump 3.

The heavy growth of grass and weeds has
necessitated fire guards around the timber
structures. Some work has been done in
eradicating wild lettuce and sow thistle from
the levees. Repairs have been made to the
launche~ M1J.d Hetl- and AUolh /lnd to the
mess-house barge. This barge is now in us~

by the War Department on cooperative work.

Relief Labor Work

Work is being continued on the clearin~

of the Feather River channel aboye Marys'
ville in Yuba County. The number of relief
Inborers available has incl'1!ased from 20 to
70 during this period aDd it is probable that
this will be furtber increased during the
summer. New applications ore being pre­
pared to cover WPA projects to operate dur­
ing the coming £1\11, winter and spring.

Battle Protection Program
The cooperative program for bank protec­

tion work by the State and Federal Goveru­
ment, a.pproved in June, 1932, will be con­
tinued. This program was disrontinued in
October, 1934, and its resumption hll~ bean
directed by Major General Markham, Chief
of Engineers. It is expected that this will
bring a\)out the ex~nditure of approximately
$400,000 in bank protection work on the
Sacramento River in 1936. The detailed
program has been worked out by tbe District
Engineer, U. S. Engineer's Office, in con­
junction with this office, and has been sub­
mitted for approval. It is expected that
active work will be commenced by July 15th.

SacrM/l,ento Flood Oon.trol Project
Three contracf.s, to be completed by De­

cember 31. 1036, have been let by the Cali­
fornia Dehru; Commission, for the comple·
tion of levee co-nstruction on the right bank
of the Sacramento River from Wohlfrom's
to Princeton, on the left bank of the Socra.­
mento River from Colusn to Moulton weir,
and on the left bank of tbe Feather River in
Reclnmation District No. 784. With the
completion of these levees tbe most critical
situa tioos in the fiood project will be relleved.

This Division has now under way the work
of moving honses. barns :lnd other improve­
ments from the levee right-of-way on the
Boggs raDch opposite Colusa and the Watt
ranch near Princeton. This will iuvolve the
moving of five buildings. Work on miscel­
laneous construction on the American River
levee right-of-way bas been continued during

(Continued on next page)
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tile periocl, chielly in the construction of
{en~s and installation of pipes.

WATER RIGHTS

8,t]Je''1li$ion of Jlp1WOl'ria.ti(11' of TVa.tcr

During the month of May, 3D 8JlPlic~ tions
to appropriate water were received; (5 we"e
denied tind 11 were Ill>p'·oved. During Lbe
slime period 2 permits were revoked anrl
rights were confirmed by the issuance of 14
licenses.

Mining WIIS again the predo'.£llinant activit.y
among the new appropriators, fiS it was
Ih"oughout the years 1933 and 1934. There
is, however, ft notable increase in a\i>proprin­
tions lor agricultural purposes and among
them a con~iderable number for projects d
some magnitude.

Field inspections preliminary to the isau­
al1ce of permits were made in Sonoma, Men­
docino, Humboldt, TrinH)', Del Norte, Siskl­
)'ou, San Mateo, SlIntll Clara, SlIn Joaquin,
Calaveras and Sacramento counties.

FEDERAL COOPERATION-TOPO­
GRAPHIC MAPPING

Field work in connection with the cultural
rcvision of the Hesperia, Sfsl\ Antonio, Snn
Bernardino and Cucamonga sheets in San
Bet"nardiuo County was cOlOpleted and l'rog­
!"Css WaS mnde in connection with the office
work. Progress W3S also made on field wo...k
in connection with i.he SaD Bernardino No.4
Quadrangle in San Bernardino County ll.nn
thc Tobias Peak Quadrangle in Kern lind
Tulare counties. Office work W~\s compleletl
on the Kreyenbngen Hills Quadrangle in
Fresno Connty (lOd also on the Burney QUJ,d­
rangle in Sis.kiyou C-Qunty. Progress was
made on the Pll)'neS Creek Quadrangle in
Tehama CAJunty.

SACRAMENTO·SAN JOAQUIN
WATER SUPERVISION

During tbe past month the office and
stenograpwc work in connection with tbe
report on Socnmento-Snn Joaquin \Vater
Supcl"Vision for tbe year 1935 was completed.
Tbis is a report showing the divCol'sions, re­
turn flow, stream Bow and acreage irrigated
in the Sa.cramento-San Joaquin territory lind
the encrolIcbment and recession of salinity in
tbe delta. The mimeograpbing of the report
is progres.sing satisfactorily and it should be
completed by July 10th.

Field work is in full swing and data to
malle a report similar to 1935 is being
gathered. Thr~ enl,<ineers are in the field,
two full timc and one part time.

No marked increase in the salinity in the
Delta has been observed. 'l'h;s is due t<)

the storm earlv this montll which increaser!
thc Row at Sacramento from 15,000 c.i.s. on
JUDe 6th to 33.000 on JUM 8th. The Oow
a t present is rrbou t 13,000 c.Cs. and will no
doubt continue to decrease.

CALIFORNIA COOPERATiVe; SNOW
SURVEYS

During the vast month normal melting of
the Sierra ano\v pack has continued. In
the lIbsence of allY unusual protracted bot
spells lind periods of excessive warm rll·;nfall,

the I·unol! has proceeded in 9n orderly fashion
and no 600ds have occurred. The bulk of.
the pack has now melted and sn.o,w remaiM
only on tbe higher summits and in sheltered
locations.

As soon 8S the mountain roads became
pllssable, the snow survey equipment of tbe
shelter houses was gatbered up and coliec(('d
at convenient centtlll locations wbere it will
l'eUloin in storage during the summel·.

Work in the office was continued in bring­
ing up to date precipitation data. Previous
fore('llsts are being reviewed and all data
gl1tbered during past years ;s being analyzed
with a view to more a~urately evaluating
the V1U;OUS factors affecting snow runoff.
The results of sucb studies to date. are very
grll tifying although in some Cll.~es the need
for fin elC]lsnsion of snow SUI'Veys to colleet
more data is evident.

WATER RESOURCES I.
South Coastal B~ift Inve8tigation

Good progress has been made in the field
snd offi~ on the South Coastal Ba.sin in­
vestigation during the present month. Bulle­
tin No. 39D, giving bydrologic1l1 data of the
Sonth Coastlll .Basi~ tor the year 1935 has
been apllr<lved by the director fer releose and
is ready for distribution.

Sltn LAds Rev lUver Investig/,lum-!iian
Diego COlmly

'l'he investigation and survey of the San
Luis Re~' RiveI.' in San Diego Count)' being
made under the direction of this Division in
cooperation with WI'A, city of Oceanside,
county of San Diego, anti Carlsbad Mutual
Water Company has been temporarily BUS·

pended owing to ilick of WPA fUDds. 'l'bis
wOl'k is for the pUl'}>Ose of securing data
and prepal'jng pilins for Boo<! control, the
I.'ectificntion of the rive.. channel, and the
conservn non and \I tilization of the waters of
the San Luis Rey River. It is expected that
work will be started IIgain this month.

CENTRAL VALLEY PROJECT

With lIn appropfllltion oi $6,900,000 hy
congress the United States Bure3u of Recla­
mation is exerting every effort to complete,
at an early date, tile prepllrntiou of plllnS
prejlara tol"Y to sta rting construetion on tile
initial units of the project. \"\Thile congress
allocatetl $6,000,000 of the appropriation to
the Friant Dam, Fria.nt·Kern CaMI, 3nd
contigoous units in the San JOllQuin Valley,
work will proceed without interruption on
tb~ Contru Costa. County Conduit and Ken­
nett Dam with funds alread.v provided the
United Sbltes Bureau of Reclllmation by
the Public \Vorl,s Administration.

Prclimin1ll'Y inve.stiga tions and exploration
work have been cnrried on during tile month
lit Kennett and Friant dam sites. and sur­
veys conlinued dong tbe COD tra Costa Con­
dllit and the Friant-Kern Canal by the
United Stll.t~ .Bureau o£ Reclamation. Ap­
proisers are working in the lield evaluating
land and necessary rights of way for the
construction of the project. Also the Divi­
sion o£ Highways bas continued drilling
operlltions lit tbe proposed site of the com­
bination higbway and railroad bridge across
the Pit River. 'l'he State Department of
Public Works and all state uJ{enties inter-

Good Roads Earning
Substantial Profits

For Highway Users

HIGHWAYS pay their way by
reducing the operating costs
of vehicles using them, and

on heavily tra\'eled roads they retl1.rn
substantial profits to the public, says
the U. S. Bureau of Public Roads
after a study of lhe mileage of vehicle
travel in three states in compa:rison
with highway expenditures. Annual
payments for highways, the bureau
reports, amount to slightly more than
one cent per mile of vehicle travel on
all highways in Michigan, Wisconsin
and :M:innesota, according to figures
collected by this bmea.u of the U. S.
Department of Agriculture. In Michi­
gan and Wisconsin the payment is
1.08 cents per mile and in 'M:innesota
1.) cents per mile.

Alli'llysis of highway costs and
travel on the state systems, which in­
clude £edt~ral-aid l'oads, of Wisconsin
and i.\fichigan shows that payments
amOlIllt to .83 cent and .86 cent per
mile of travel respectively. The fig­
ures for connty roads are 1.23 cents
in Wisconsin and 1.66 cents in l\Echi­
gan.

The lower costs for main highways
agree with the well established rule
that large volumes of traffic make pos­
sible the construction and mainte­
nance of high·type surfaces at a very
low cost pel' mile of travel.

The actual saving in vehicle operat­
ing cost resuIt.illg from replacing a
dirt road with a smooth. hflrd surface
has been variously esti"wated and is
p:rob:1bly not less than three cents a
mile.

On this basis, says the bureau, a
large mileage of highways is paying
tremendous profits to highway users.
.Actual payment of gasoline taxes and
motor vehicle fees, when dist.r jbuted
in proportion to travel on different
roads show that many highways aTe
em'ning substantial profits for the
public.

In connection WitJl the l'tcering geal' of
an .automobile the-re is onC' thing 1I1Ore dlln­
gerous than a loooe bolt, lind thllt is !l

tight nut.-From BI:t'letr Road-s.

The 1906 out.put of the automotive indus­
try in this couDtr-y was 34,000 vehieles.

ested are assisting the United States Burellu
o{ Redamolion in every way Dossi!>le in
order to facilitate the early commencement
of construction work on the initial units of
the Ccnl.rlll Valley Project.
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NEW CUESTA GRADE WILL ABOLISH 63 CURVES

o

o

a

o

ProPOI.d
<t,nta­
1IVl!)

8

Fealure of
const,uclion Present

Total number curIl9s_______ 71

Total number curves, 100-ft.
radius or I"ss ~ 21

Total number curves, 126-ft
to 250·ft. radius__________ 24

T ota1 n umber c u riles, 275- ft.
to 600-ft. radius__________ 10

Total number cu ~lIes, 525-ft.
to lOaD-ft. radius_________ 11

Total number oller lOOO-ft.
radiL.ls 5 8

Total delta of curlles 3633" 242"
Maximum grade 7.007% 7%

Salling in clistance_________ 0.73 mile

oil treated roele surfacing. This
t.emporary surfacing will later pro­
vide a subbase for a more permanent
surfacing, such as- is generally used on
this main-line road.

The following are the more interest­
ing comparisons behveen the present
road and the tentative design of the
proposed improvement and very
clearly indicate the decided improve­
ment. safer and more satisfactory
traffic facility which will be provided:

TENTA'l'IVE GRADW'O PLANS

Tentative grading section at the
present provides for a 52-foot width
in fills and 46-foot width plus 3-foot
ditches in cuts. Such section allows
for an ultimate 40-£00t width of pave­
ment surfacing.

Due to the magnitude of cuts and
fills involved and th.e necessity of
allowing' time for their stabilization,
the new surfacing will probably con­
sist of either 30 feet or 40 feet of an

easterly slope, somewhat below the
existing road.

A pOltion of the present. road can
be used as a detour. On the balance
a detour road wm have to be con­
structed to take care of truffic, a very
necessary but costly feature.

Passing over the summit the pro­
posed line follows down the easterly
slope, crossing the Southern Pacific
Railroad on an overhead structure
near the northerly end of the project.
This line utiliz~ a 7 per cent maxi­
mum grade.

TUN:1\r:EfJ IS OPEN CUT

The consequent shortening of the
proposed lines over that of the exist­
i.ng crooked C()urse makes it neces­
sary to cross the summit of the
grade in a much deeper cut than now
exists, such a situation necessarily
leading to a study relative to tunnel
vs. open cut construction. Present
indications appear to favor the open
cut. The line as at prese,nt tenta­
tively prO'posed would traverse the

good practice. These studies have
been quite exha.ustive in their scope
and include three preliminary sur­
veys, two via the westerly slope of the
canyon and one along the easterly
slope on which side the pl'esent road
is located.

Soil investigation crews, under the
direction of the Di.vision of Highways
testing and research laboratory, are
now engaged in ,drilling, taking liouncI­
ings, samples, etc., in order that every
fealure of the materials to be en­
countered may be predetermined.

(Conllnued from pa.gQ 2)

Truck Problem as
England Sees It

Tn the matter of regulation of
commercial motor vehicle transpor­
tation on. public highways, California
and England, although occupying
widely separated portions of the globe,
are confronted with strikingly similar
problems.

At a recent meeting of truck opera­
tors in London, Mr. Hore·Belisha,
Minist.er of Transport., after hearing
demands of the commercial vehicJe
industry .for improved roads and
bridges and Jmver rates of taxation,
quite emphatically advised the opera­
tors to be patient and not to raise
raucotls voices ill protest.

Addressing a Gonvention of the
Commercial Motor Users Association
and the Associated Road Operators,
the Minister of 'l'ransport said;

, '\Ve shall proceed with vigour and
detennination to give you what you
require. rl'he amalgamation of your
two important associations now ena­
bles your industry to speak with one
voice. Is it going to be a raucous
voice: bellowing in our ears, {lr is it
going to be a sweet one 1 So far

as the Ministry of Transport is con­
cerned it matters not. We shall pro­
ceed with the task that lies before us
according to our lights and with reso­
lution and conviction that we are do­
ing the right thing by your indus­
try and the nation. Yon can aud will,
I am sure, give 1.1S your help and
counsel. 'l'hal., I think, is the better
course and the course which has
helped you in the past. We shall try
to provide for, and anticipate, your
demands on the roads of this country. "

The Minister of Transport said t.hat
highway plans already submitted call
for an expenditure on a five-year
program of approximately $650,000,­
000 in addition to normal expendi­
tures irom the Road Fund for hig'h­
way improvements amoul'lting to $87,­
500,000 annually.

Oalifornia's greatest tourist summer is
denn i tely hl'fl' and the tide- still rising fa p­
idly. accord iug to the tou ring bureau 0.£ the­
Automo~ile OLub ()f Southern Californjll.

That bureau points to th~ unprecedented
number nf information inquiries received boy
it in MllY from a.ll parts of America, higher
by about 2000 than. in llny ()tber month In
club history, which means tbirty-six years.

Yery often what !ftther would like IDost to
gl't Ollt of bis new l'll.r is tbe )"ClSt of the
family.

Highway Chiefs
to Meet in S. F.

State highway engineers from all
over the United States will convene in
San Francisco December 7 to 10 inclu­
sive when thc American Association of
State Highway Officials holds its
annual meeting there.

This was tbe annoWlcement made
by California State Highway Engi­
neer C. H. Purcell, chief engineer of
the San Francisco-Oakland Bay
Bridge, who is also a member of the
executive committee .of the highway
officials' association.

1\'1r. Purcell said that W. C. Mark­
ham, executive secretary of the Asso­
ciation, will arrive in San Francisco
next month to complete arrangements
for the convention.

Two major highway projects, the
San Francisco-Oakland Bay Bridge
(which will be open to automobile
traffic at convention time) and the
Golden Gate BI-idge, were powerful
factors that influenced the executive
committee at its midyeflr meeting on
June 22 to select San Francisco for
the annual meetmg.

I~
1/
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~In the Field~ With the Old Timers

Ten ·team freight outfit hauling supplies for highway crews, Shasta County, 1914
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Old Oregon Stage Road through Shasta County as it looked in 1912.

ANEW member of the Old 'l'im­
ers' Club of the Division of
Highways is R. H. Stalnaker,

Equipment Engineer, who is in
charge of the Headquarters Shop of
the Department of Public Works in
Sacramento.

Mr. Stalnaker is doubly qualified
for membership in the club in that he
possesses two identification cards is­
sued to employees by the first Oali­
fornia Highway Oommission. One of
his prized cards certified to his
appointment as Ohief of Party at­
tached to Division (now District) 11
on March 21, 1912. The second,
issued one year later to the day, shows
he was promoted to the post of Prin­
cipal Assistant of Division 11.

" For your information, " writes
Mr. Stalnaker, « the title of 'Princi­
pal Assistant' in 1913 covered the
position now known as 'Assistant Dis­
trict Engineer. ' "

BAS A BIG JOB

Mr. Stalnaker was app<linted Prin.
cipal Highway Equipment Engineer
of the Division of Highways in
July, 1921. His job today is one of
the most interesting and important
in the service. Upon him falls the
responsibility of keeping in perfect
condition approximately 600 passen­
ger cars, 1000 trucks and about
2000 pieces of equipment used by the
Division of Highways in its far-flung
highway building and maintenance
operations.

In the Headquarters Shop the serv­
ice varies from adjusting a carburetor
to the construction of a huge forest
fire fighting machine and repairing
and rebuilding great ,otary snow
plows. The shop occupies a total of
125,000 square feet of space.

The Equipment Department is a
self-supporting agency of the Division
of Highways. It is maintained by
funds paid by the other divisions and
State Departments as rentals for
equipment. During the last fiscal
year these rentals amounted to
$1,924.,000 which, with miscellaueous
income of $3,000, made a total of
$1,927,000.

SHOWS N}l;'1' PROFlT

Operating expenses amounted to
approximately $1,100,000. There
was set aside ror depreciation and
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Voice o~r wire: "Madame, your busband
bas beeD run over by II. truck!n

Madame: "Good heavens! On lhe after­
noon of my brld&'e party!"

Colton Bottleneck
Subway Abolished

(Continued from page 14)

Bank Clerk: "So you wish to ()pen R

joint account with your bu~band. ml,t
kind ?"

Mrs. Bright: "Oh, just a deposit acconnt
for him-a checking account for me:'

Approximately 3.000,000 children are
lraDsported to and from school in more than
77,0Ci0 motor buses, according lo statistics
gathered from school of6cials tbroughout the
United States.

Stalnaker's camera caught some inter­
esting (I shots" of the parties and
their work which are reproduced in
this article.

the problem a traffic botLleneck and
danger spot for motorists.

On account of more serious grade
separation problems at other locations
which required available highway
funds for their soluti.on, reconstruc­
tion oE the existing subway .yas
deferred.

The heavy inter·city traffic between
Riverside and San Bernardino has
long been hampered by the sharp
curves, lack of sight distance and re­
stricted width at the old subway.
During rush hours, traffic has often
backed up as much as one-half mile
on each side of the old subway.

The old subway was 80 narrow that
accidents repeatedly occurred when
too wide loads became locked inside
of the structure and all traffic had to
detour for several miles.

RIGHT TURNS ELIMINATED

The old subway approaches in­
cluded four right angle turns. The
new subway eliminates all of these
right angle turns. The width ~f the
new structure is ample for heavy vehi­
cle traffic and an additional width is
provided for pedestrians.

There will be a saving in distance
of one-fifth of a mile.

This project was financed from Fed­
eral funds which must be devoted
solely to railroad grade separations.
The location of the new subway was
made so that when other- funds are
available to extend the highway south
toward Riverside, a direct connection
can be made to the Santa Ana River
Bridge.

locating a route for the Pacific High­
way, State Route No.3, through the
rugged, mountainous country of
Shasta County north of Redding.

TIle old Oregon Stage Road, a nar­
row, winding dirt trail worn and rut­
ted by the wheels of the pioneers'
covered wagons, was the only avail­
able route through that rough ter­
rain when the newly organized field
parties began the work of surveying
and building a State highway to re­
place it.

It meant many months of living in
crude camps in the heart of a forest
wilderness, scaling precipitous cliffs
or hanging from them by ropes to do
the necessary surveying for a high­
way with grades and alignment that
would be travelable by automobiles.

All food and supplies for the crews
had to be freighted in from Redding
by ten-team outfits and required many
miles and days of heavy hauling. Mr.

~

" .

Surveying party working on bluff near Delta, Shasta
County, locating Flacific Highway through Sacramento
River Canyon in 1913

BUILDING THE
PACIFIC HIGHWAY

reserve $713,950 so that
the year's operations
showed a nice net profit.

Mr. Stalnaker came to
California in October,
1906. In making his ap­
plication for membership
in the Old Timers' Club
he forwards his two old
identification cards and
writes;

(, After coming to Cali­
fornia, I worked for a
few months for various
firms in Los Angeles en­
gaged in land subdivision
work. I went to San
Diego in June, 1907, and
entered the employ of
the Spreckels interests in
that city as an engineer.
In the spring of 1910 I
went to the San Diego
County Highway Com­
mission under Austin B.
Fletcher, who at that
time was Secretary-Engi­
neer of the commission
and later was the first
Director of the California
State Department of Pub­
lic Works.

E...'lTERED STATE SERVICE

(l In August, 1911, r
went to the Los Angeles
County Highway Depart­
ment and worked there as draltsmau
and resident engineer until I entered
the service of the California Highway
Commission.

(, I reported for duty at Redding
on April 1, 1912, and was in charge of
a location party there until March.
1913, when I was appointed Assistant
Division Engineer of that Division.

"In February, 1918, I was trans­
ferred to the Headquarters Office in
Sacramento as Assistant Highway
Engineer. In the Sprini of 1920 I
was assigned to the position of Gen­
eral Inspector for the northern part
of the State and served in that capac­
ity until my appointment as Equip­
ment Engineer.in July, 1921. I have
been in charge of the Equipment
Department Slnce that time. J'

During his first employment with
the Division of Highways in 1912 and
1913 Mr. Stalnaker was engaged in
the interesting and arduous work of
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Plea For Cooperation
in Preserving Benchmarks

Highway Development
Curtailed By Diversion

Evidence that diversion of revenue
from gasoline taxes and motor vehicle
registration fees to nonhighway pur­
poses tends drastically to curtail
lJjghway development -is showl\. in
studies comparing road progress made
in the various states.

It has been found that Florida,
Georgia, New York, and Texas, all of
which have made a regular practice
of diverting highway funds to other
expenses, have made gains ill their
road mileage averaging only 66.8 per
cent since 1928, whereas other states
have showed an average gain of 92.4
per cent in the same period.

'fhe percentage of improvement or
highways in Florida was only 43.8,
while that of New York was only 45.
The percentage increase in Georgia
was 71, and that of Texas 89.2.

mark to the new one by means of an
engineer's level and rod. The levels
should be run in duplicate to avoid
the possibility of large errors, and all
readings should be made to three
decimal places in order to preserve tbe
accuracy of the Ol'iginal elevation.

TIle old mark should not be dis­
turbed lmtil the observations involved
in the transfer have been checked by
the observer or the recorder. An as­
sumed elevation for the old mark may
be used in the transfer, since what
we are primarily concerned with in a
case of this sort is the difference in
elevati.on between the old mark and
the new one established to replace it.

After the new mark has been estab­
lished and the elevation transferred to
it, the 01.(\ disk sbould be broken out
and returned to this office in a franked
mailing sack which will be supplied
for the purpose. A complete report
on the action taken, including a, de­
scription of the location in which the
new mark is established and a copy of
the field notes involved in t.he trans­
fer of elevation, should also be for­
warded to tbis office; a franlced en­
velope will be furnished for this pur­
pose.

The cooperation which individuals
and organizations may extend to this
office in preserving the bencbmar1.-s
will be a service not only to this
bureau and other government survey­
ing organizations but to anyone who
may bave occasion to use the marks.

HOWAR.D S. RAPPLEYE,
Chief, Section of Levolillg,

U. S. Ooo.st & Geodetic Survey.

Wllshin~ton, D.O., Feb. 1, 1936.

designation consists of the letters and
numbers found to have been stamped
with dies on the disk. It is desirable
to furnish a rubbing of the disk as
well. A rubbing can be made by plac­
ing a piece of medillm-weight paper
over. the ·disk and then rubbing over
the 'Paper Witll a hard pencil to bring
out the legend cast in the disk, es­
pecially the letters and numbers'
stamped on it with dies.

Billboard Law
Upheld

The efforts of the State Depart.
ment of Public Works to enforce
the provisions of the Outdoor Ad­
vertising Act receive deserved sup­
port from the decision of Superior
Judge Welsh at Sacramento up­
holding the act.

Judge Welsh holds that the
regulation of roadside signs is
clearly within the State's police
power to preserve the public
peace, safety, morals and general
welfare. The decision accords
with rulings of courts in other
States which have similar laws,
and with decisions of United
States courts in which snoh laws
have-been tested.

It is not known whether or not
the case will be appealed thus giv­
ing the higher CGurts of Ca.lifornia.
an opportunity to pass on the
matter.

The decision has received much
favorable comment from various
newspapers and citizens interll'8ted
in the beautification of highwa.ys.

W[LL SEND NEW DISK

Upon receipt of this information,
tbis office will send out a new disk
properly stamped to show that it
bas been reset. Necessary instructions
for the establishment of the new mark
and the transfer of elevation will also
be sent. The proper procedure, in
most cases, is to establish the new
mark in a safe place nearby ond
transfer the elevation from the old
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SIR-This is a plea for the co­
operation of engineers in pre­
serving benchmarks, in their

own interest as well as that of pro­
fession anel public.

The United States Coast and Geo­
detic Survey during the past 65 years
has been extending lines of precise
levels (" first-order" levels) through­
out the country. The~e first-order
lines are spaced at intervals of about
100 miles, while within these areas the
leveling is of second-order accuracy.
The leveling in the vertical control net
no,v totals slightly over 250,000 miles
of lines, with benchmarks set at inter­
vals of several miles on the oldest
work, and on tIle latest leveling about
one mile.

This work has established well over
100,000 benchmarks, most of which
are marlwl by properly inscribed
metal tablets set in concrete posts,
bridge abutments, culvert headwalls
and other structures such as build­
iug-s, monuments and seawalls.

Frequently new construction or re­
pair to existing structures makes it
necessary to destroy these marks, in
spite of the fact that every effort has
been made to place them where they
will be as permanent as possible. This
bureau has no funds from which to
pay field parties to go about and re­
locate these marks when they must be
moved. The result is that. if these
marks are to be preserved for the use
of all engineers and surveyors who
may have occasion to use them, we
must depend on the cooperation of
engineers and others throughout the
country for assistance in their preser­
vation.

We have worked out a routine
method of handling such cases. If
engineers who encounte-r OUT marks in
the course of construction, repair or
maintenance operations will cooperate
as outlined below, the destruction -of
useful benchmarks will be very much
reduced.

As soon as it becomes known that a
mark must be moved, a letter should
be sent to the Director, U. S. Coa.<rt
and Geodetic Survey, Washington,
D. C., attention Section of Leveling,
stating the necessity for moving the
mark and giving its designation. The



Jibboom Street
Grade Separation

(Contlnued (rom vage 0)

tion of columns and piers. A 22,000
volt underground duct hne, two 30­
inch steel water mains, a 4-inch gas
line, a 30-Eoot diameter water tank
and numerOus telegraph and signal
lines are located in the railroad yard.

In the interests of eaonomy, it was
big'hly desirable to avoid shifting
any of these facilities. Any expense
incurred in this manner would na­
turally be chargeable to the total cost
of the project. A suitable alignment
and column locution was finally
selected that p'tovides a mininllun of
interference.

Along the Old Pioneer Mill on the
Jibboom Street unit, columns are
spaced between loading doors so as
not to interfere with freight loading
operations. At one location on this
approach, a huge rigid frame 69 feet
long extending beyond the bridge
deck on either side is necessary to
spall over four railroad tracks.
Silicon steel, a special alloy of high
strength, will be used in this frame
to secure necessary resistance to the
heavy load,q apphed. Full 22-feet
vertical clearance is provided over all
tracks.

APPROACH FlLLS USED

Approach fills leading onto the
bridge structure proper are used at
the end or each approach unit. Eco­
nomic studies were made to determine
the proper distance to use this fill,
beyond a certain height it being less
expensive to construct piers and
columns.

Consid erable saving is effected in
the bridge deck by using rolled steel
beams and extending them over their
supports as cantilevers. This ar·
rang-ement causes a reduction in stress
i.n {he center of a span by transfer­
ring it to the support, thus permitting
a substantial saving in weight of steel.

Rolled beams are cheaper than fab­
ricated sections, requiring but little
shop work to prepare them for use.
This fact was satisfactorily reflected
in the bids received for the Jibboom
Street unit, and justified the selection
of this method of design.

Headroom was at a premium over
the two main line tracks and freight.
line crossovers immediately east of 1
Street bridge. In one instance a 36­
inch rolled beam weighing 280 pounds

FORTY STATES LAY
PLANS TO GEAR
ROADS TO NEEDS

Federal authorities and officials
of forty states are cooperating in
plans under which State highway
systems will be "tailored" exactly
to :lit the needs of citizens and
industries in each state.

Under the State planning sys­
tem, the idea that highways "just
run from one pla,ce to another" is
t(} be discarded as an obsolete relic
of days when all highway vehicles
were drawn by animals. Careful
studies will be made in individual
states to determine how existing
highway systems must be adjusted
to meet present-day conditions
and those which may be expected
to 2.rise in the fu ture.

Increased safety on highways,
better me of money paid by mo­
torists in special taxes and fees,
construction of highways on the
basis of traffic demands and ade­
quate highway facilities for com­
munities which lack other trans­
portation services are a.m.(}ng the
benefits f~lTeseenby officials of the
Bureau of Public Roads, U. S. De­
partment of Agriculture.

Preliminary arrangements for
cooperation in making the studies
have been initiated with ten other
states.-Highway Highlights.

HIGHWAY SAFE.TY ENEMY
AN "UNHOLY ALLIANOE"

The enemy ()f highway safe-ty is "an unholy
alliance," of outmoded highwny~, automobiles
a lld traffic laws, and irI"WpoDsibl e driven llnd
p<!deslrillDs, Alfred P. Sloan, JI"., presi.dent
of General Mo(()rs, said in an address ll.t II.

luncheon of the National Safety Council to
honor eitiel> that won the fourth anDual
na tionaI safety contest.

"We now know what the enemy i$-llu
unholy lIUianoo of ancient and inadequllte
highways: automobiles that a\"(\ too old
for stlfe us~r that have been allowed to
become old befor-e theIr time; llntiqna~

llnd conOic:ti~ laws; driven and pedestrians
who 110 not know-----and JIll too- often. d() not
care whether they know-how to conduct
themselve1l sa[els, CODllidel'll.tely and courte­
ously." he said.

per foot, one of the heaviest sections
rolled, was necessary to support the
load placed upon it. A deeper section
would have been preferable, but 22
feet vertical clearance above the
tracks left j ilst enough space for this
beam.

Tower Span Wins
in Beauty Contest

(Continued from page 8)

all appearance of massive strength
that it indicates the need of a massive
supporting structure. Actually the
p:ier is much smaller than appearance
indicates as the greatel" part of the
tOWel' loads come on the front leg of
the tower and no pier or pedestal is
used under the rear tower leg. All
loads coming at that point are taken
by the approach truss span. This ar­
rangement of the feneler system gives
the proper balance and symmetry of
design when viewed from the side.

UNfQUE PORTAL DESIGN

The curved portaJH over Ule road­
way and at ea.eh intermediate panel
point are a unique feature of the
structure and add greatly to the aes­
thetic effect of the bridge from the
viewpoint o.E the motorist as he travels
over the roadway.

The massive abutments and pylons
at eadl end of the bridge blend fit­
tingly with the general proportions,
color and natural surroundings of the
structure. All steel members of the
bridge, including the towers, are
painted with aluminum paint which
gives them a meta.llic luster.

For a distance of 2000 feet on the
west approach to the bridge a beau­
tification project was initiated to im­
prove the appearance of that ap­
proach. This consisted of leveling all
the area within the State right of
way, installing a sprinkler system,
planting sma.ll park areas immediately
adjacent to the bridge and landscap­
ing the approaeh by planting shrubs
and trees.

The Tower Bridge, only bridge in
the West to win an award, was built
by the State Department of Public
Works, in cooperation with the city
and county of Sacramento and the
Federal Government, at a cost of
$994,000. The design and construc­
tion was under the direction of C. H.
Purcell State Highway Engineer,
and F.' W. Panhorst, Acting Bridge
Engineer. The Division of Architec­
ture coopera.ted in designing the
architectural features of the struc­
ture.

Tcachcr--Who can tell me just what an
island iB7

Carl-It is a piece of land that went out
for a swim.
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Value of Better
Roads for Farmers

BUILDING S1ATE HIGHWAY
IN KINGS RIVER GORGE

By R. M. Gillisl District EngineerWHAT is the value of improved
roads to farmers 7 An answer

to this question was sought in a sur­
vey conducted last summer by the
New York State College of Agricul­
ture, the results of which hoYe been
issued recently. A questionnaire was
sent to a group of fanners. and in an­
6wel'ing it each farmer w~s asked to
place a reasonable value on his Jand
and buildings. The farms were clas­
sified by the type of road running by
-dirt, gravel Or hard surfacing.­
aJ1d each farmer was asked to esti­
mate the value of his land and build­
ings if the farm were on the other
two types. A total of 3365 replies was
received giving these comparisons; tbe
average value of farms on dirt roads
was $37 an acre: farms on gravel roads
$55 and farms on hard roads $71.
The farmers on dirt roads estimated
as an average, that their farms would
be worth $45 an acre if the roads were
gravel and $53 if the roads had hard
surfacing. The farmers on gravel
roads thought that their farms would
be worth $45 an acre on dirt roads and
$65 on hard roads. Those on hard
roads estimated that their farms
would be worth $47 on dirt roads and
$57 on gravel. Combining these fig­
ores gives the following per-acre
value!>: with dirt road, $43; with
gravel rOAd, $52; with hard road. $64.
Thus the farmers considered it worth
an average of $9 an acre to a farm to
have a dirt road gravcloo and $21 an
acre more to have a hard-surfaced
road rather than a dirt road. On a
total-farm basis it was worth $1,389
to have a dirt road graveled a.nd
$3,030 to have a dirt road hard-sur­
faced. Evidently, farmers in New
York State place a considerable value
on road improvement, altbough in
certAin sections where hard-road
traffic is unusua.lly heavy, a number of
farmers indicated a preference for a
farm on a gravel road.-Better RoafU.

Contract has been awarded for sur­
facing of the State desert highway
route 146 near the eastern boundary
between Blythe in Riverside County
and Palo Verde on the Imperial
County line.

Oski: Moke II. sentence with the word
"fascinate."
WOW-~TOW: I hove nine buttone on my

shirt hut I only fnscinate.

T HE completion last year of the
thirty miles of the Generals
Highway by the Federal Gov­

ernment to COn n e c t Sequoia and
Grant parks has brought about an
enormous increase in travel to this
mountain area and has drawn public
attention to the Kings Ri..er Hi.gh­
way work being carried on by the
California Divic;ion of Highways.

The many people who make the
b-ip to these two National Parks and
then drive on from Grant down into
the rugged gorge of the Ki.ngs River
as far 86 the road is open, very
na~urall'y ask why this road is being
bmlt and where it is going.

Construction of the Kings River
Highway was st.arted in 1929 by the
State of California in order to open
an entirely new recreational area in
the heart of the highest Sierra. Be­
ginning at the north boundary of
Grant Park the ult,imate goal of this
road is to reach the valley of the
Kings River some twenty-six: miles
away.

COMPARES WJ1'E: YOSEMITE

While this valley does not have the'
water falls of Yosemite, the general
characteristics are in many ways
similar; it is about twelve miles 10nO'
and from half a mile to a mile wid~
with an elevation of 4500 at the lower
end and 5000 at the upper end. On
each side of the valley are high granite

WM. T. HART APPOINTED
HIGHWAYCOMMISSIONER

(Continued from page 18)

in southern Californ:ia equipped him
with a wide knowledge of road build­
ing.

As chairman of the city, county and
State Highway Committee of the San
Diego Chambel' of Commerce, Frank
G. Forward long has led the fight to
win for San Diego representation on
the State Highway Commission. He
welcomed the appointment to that
body of Mr. Hart in a public state­
ment in which. he said:

{( Governor Merriam's selection of
William T. Hart of Carlsbad to be a

cliffs, numerolJ.S streams coming in
from the sides and grassy meadows
with cedar and pine groves on the
valley floor. Beyond the val ley rise
many peaks over twelve thousand feet
high.

By th\s fall approximately eighteen
miles of this new highway will have
been completed and opened to the
public: carrying the road thl'ough the
ronghest part of the Canyon of the
Kings to Windy Cli.ff.

ROAD ALONG S'rREAM

From \Vindy Cliff the road will
cross to the north side of the Kings
and follow along the waters edge for
a distance of eight miles to the lower
end of the valley. Much heavy con­
struction yet remains although none
of it wi.ll compare with the portion
now being fini.shed.

AU of this road is within the Se­
quoia National Forest, a National
reserve of over 2000 square miles,
which is nOW being extensively devel­
oped ror public enjoyment by the Fed­
eral Government.

'l'he United States Forest Semce
has already completed surveys and
plans for the public use of the Kings
Valley nnder its supervision and con­
trol as soon as this highway can reach
it. The highway wi.ll never be carried
further than the vaHey. Hs comple­
tion will give access to one of the oue­
standing scenic and recreational areas
of the State.

member of the State High,vay Com­
mission is the most important step in
realization of a completed coast high­
way through San Diego County and
construction of a low grade ron te to
Imperial County."

Mr. Hart is an active member of
leading fraternal organizations hav­
ing held offices in these orders, and
also :is an active member of various
San Diego civic organizations.

He attended his first meeting of the
Highway Commission in his official
capacity in Long Beach on July 10th.

Ho--You are 80 wonderful, so blNlutiful.
1m marvelous. SQ-8O--.

She-Eo what?
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Heavy construction work necllssary

in the Kings River Canyon is shown

at right where" retaining wall

for the new highway is being

bu itt with gran ite boulders.

Lower right shows completed

retaining wall seetion. At lower

Ieft is see ne a fte r 74,450 pou nds

of explosives blasted away "

mountain spur barrier on the line

of the highway
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Highway Bids and Awards for June, 1936

ALAMEDA COUNTY-At Niles, 6 un­
dergrade crossing structures unller Sout.hern
Pacific and Western Pacific railroad tracks,
1 bridge, and 2.9 miles gzaded and paved
with P. C. C. aud plant-mixed surfacing.
District IV, Routes 5 and 107, Sec. CA.
F. O. Bohnett & Co., Camphell, $482,272;
Wood & Bevanda, Stockton, $486,903; J. F.
Knapp, Oakland: $467,356; Guy F. Atkin·
son Co., San Francisco, $51~,134; McDon­
ald & Kabn Co., Ltd., San Francisco, $-.176,­
344. Contract awarded to Eaton & Smith,
San Francisco, $153.169.82.

ALAMEDA COUNTY-Between. Folger
avenue and Camelia street, 2.4 miles, grade
and Burface with c'rusher run base lind
plant-mixed surfacing. District IV, Route
69, Section Em~. and Ber. Heafey-Moore
Co., Oakland, $123,106; United Contr. Co.,
portland, Ore., $126,673; Union f>aving Co.,
San Francisco. $128,340. Contract awarded
to Hanraban Co.. Ban lI'rancisco, $122,­
538.70.

ALAMEDA COUNTY-Between C'l.melia
atreet and San Pablo nvenue, 3'.1 miles,
grade and aurface with crusber run base
and 'plant-mixed surf. District IV, Route
69, Sections Ber, Alb, A, Reh and E.Cr.
Hanrahan Company, San Francisco, $224,­
1573; Wood and Bevanda, Stockton, $278,­
AA8: Healy-Moore Co., Oakland, $268,977;
Peninsula PRving Company, San FMlnC'isco,
$211,386. Contract awarded to Union Pav­
ing Co., Slln Fruncisco, $200,385.00.

ALAMEDA COUNTY-Between Irving­
ton and Centeni.lIe, about 1.9 miles to be
surfaced. with plant-mix surfacinl\". District
IV, Route 69. Sec. A. W. H. Larson, Oak­
land. $19,716; Independent Const. Co., Ltd.,
Oakland. $16,700: E. A. Forde, San An­
selmo, $17,423; Lee J. Immel, Berkeley,
$17,975. Contract nW'll.rded to Jones '&
King, Hayward, $16,295.

ALAMEDA COUNTY-ln Oakland at
BerkeLey city line about 0.10 mile, grnde
a~d .surface with plant-mixed surfacing.
Dlstnct IV, Route 206, Section Oak. Ran­
some Co., Emeryville, $10,255; Lee J.
Immel, Bet'keley, $9.989: w. H. Larsen,
Oakland, $10,226. Contract awarded to
Hanrahan Co.. San Francisco, $8.197.20.

ALAMEDA COUNTY - Between 34th
street and 7th street in tbe city of Oakland,
].4 miles grade and }'lave with A. C. and P.
C. C. District IV, Route 69, Section Oal..
Peninsula Paving Co.. San Francisco, ~147,·
660: Union Paving Company. San Francisco,
$142.559. Contract awarded to Hanrahan
Company, San Francisco, $124,748.50.

CONTRA COS'l'A COUNTY-Between 2
miles west of Lafayette and W'alnut Creek
l'i.2 miles, grade and surface with plant-mixed
surf. on cr. run base. District IV, Route 75,
Section A. Hanrahan Compnny, Snn FrHn­
cisl'O, $359,152; John Cnrlin and Cranfield,
FaI'rar & Carlin. San Francisco, $314,037:
A. Teichert & Son, Inc., Sacramento, $328.­
169; Gl.IV F. Atlcinson Company. San Fran­
cisco, $329,876: George Pollock Company,
Sacramento. $347,841; Wood & Bevando.
Stockton. $361,814; D. McDonald, S8C,J'8­
mento, $328,329. Contract awarded to Union
Paving Co.. San Francisco, $293,291.

FRESNO COUNTY-Between Belmont
Circle and Biola Junction. 4.5 miles to be
graded and paved with P. C. C. aud asphalt
concrete. District vr, Route 4, Section
Fre.&C. Union Paying Co., San !'rancisco,
$235,897; Grillilh Company, Los Angeles,
$242,824; Wood & Bevandn, Stockton,
$233',419. Contract awarded to Hanrahan
Co., Sau Francisco, $229,510.55.

GLENN COUNTY-Between 4 miles
north 01 Willows aod 1 mile south of Artois,
1.5 mile to be graded, Sllrfnced with crusher

run base and plant-mix surfacing or widened
and crusher run borders constructed, fence&
and reinforced concrete bridge to be con­
structed. District Ill. Route 7, Section B.
A. T. Bowe, Santa Rosa, $46.869; Leo E.
Piazza, San Jose, $4.6,305. Contact
awarded to N. M. Ball Sons, Berkeley,
$4-3,671.65.

KERN COUNTY-Between 3 miles and
12 miles north of Mojave 9.1 milea to be
sur6tced with road-mix surfacing nnd settl
coat. District IX, Route 23, Sec. B.
M. J. B. Canst. Co., Stockton, $26,363.
Contract awarded to A. S. Vinnell Co., Los
Angeles, ~18,211.815.

KINGS COUNTY - Between westerly
boundary lInil Kings River Slough. Dis·
trict VI, Route 10, ::;ection 1:3. A. S. Vinnell
Co., Los An~eles, $15,131; Johu Jurkovich,
Fresno, $14,555; Palo Alto &ad Materials
Cu., Palo Alto, $13,244.. Contract awarded to
Stewart & Nuss, Inc., Fre8ll0, $13,103.50.

L.ASSEN CO uNTY-Between Sur;anville
and Milford, and between Johnstonville and
Lake Leavill, 13.3 miles to be graded and
tren led with liquid asphlllt. District II,
Route 29, 73, Section C D, A. Isbell Const.
00., Reno, Nevada, $68}801; Lnrsen Bros.,
SaCt'amento, $65,373; a. Teichert & Son,
Inc. Sacramento, $62,729; Harms Bros.
Doyle, :$58,789. ConlC1l.ct awarded to Fred­
ricksen & Westbrook, Lower Lake, $08,4.42.­
50.

LOS ANGELES COUNTY-Between Pa­
tata street and Florence avenue, 1.1 mJes
widen roadbed and place wideniug strips of
plant-mi"ll:ed suri. and P. C. O. District VII.
Route 167, Section A and Bell. Southern
Clllifornia I,Wa-ds. Co., Los An$,eles, $33"y60;
C. F. Robbms, LOB Angeles, :$64,121; u. O.
Sparks & Mundo Eng. Co., Los .A.ngeles,
$32,909; OswaLd Bros., Los Angeles. $29,351 ;
J. E. Haddock, Ltd., Pasadena, $30,039:
Griffith Co.. Los Angeles, $33,778. Contract
awarded to Geo. R. Curtis Paving Co., Lo~
Angeles, $28,526.20.

LOS ANGELES COUNTY-At Waluut
Canyon about 0.6 miles to be gradeil and
pa ved with P. C. concrete. District VII.
Route 60, Section A. Gibbons & Relld Co.,
Burbank, $54,177; J. l!'. Haddock, Ltd.,
Pasadena, $57,211; C. O. SpnrlUl, & Mundo
Eng. Co., Los Angeles, $52,603; Geo. R.
Curtis Paving Co., Los Angeles, $53,506:
R. E. Campbell. Los Angeles. $69,427; Os­
wald Bros., Los Angeles, $52,266; A. S.
Vinnell Co., Los Angeles. S56,236. Contl'act
awarded to C. F. Robbins, Los Angeles,
$50,716.4.0.

LOS ANGELES COUNTY-A reinforced
concrete girder bridge across Rio Houdo, 2
miles west of El Monte, 9-67' and 2-26'
spans. District VII. Route 26, Sec. A.
R. R. Bishop, Long Beach, $133,555; Daley
Corp., SlIn Diego, $132,749; Case Const.
Co.. Alhambrll. $147.393: Carlo Bongio­
vanni, Hollywood. $130,858; ShoIner &
Gordon, Los Angele~, $143.146; Byerls &
Dunn, Los Angeles. $129,852: J. Eo Had­
dock. Ltd., Pasadena, $122.924. Con(ra~t
awarded to Oscar Oberg, Los Angeles, $117,­
876.10.

LOS ANGBLIDS COUNTY-At Rivera
on San GlIbriel boulevard, au undergrnde
crossing under tracks of A. '1'. & S. F. R. R.
to be constructed. C. O. Sparks and Munao
Engineering Co., Lo5 Angeles, $102,266;
R. E. Campbell, Los Angeles. $115,2'1'7;
Fred E. Potts Co.. Los Angeles, $108,632;
Daley Oorporation, San Diego, $109,752;
Shofner & Gordon. Los Angeles, $139,435:
Oswald Bros., Los Angeles, $113.994: .fohn
Strona, Pomona, $107,541; Griffith Co., Los
An.t:eles, $g9,900. Contract awarded to
J. E. Haddodr, Ltd., Pasadena, $98.671.

MENDOCINO COUNTY-0.5 mile to be
grllded and timber bridges removed, between
Gualala and Navarro' River. District 1.
IWute 56, Section A, C. Guerin Bros., San
Francisco, $7,695; J. V. Galbraith & Don A.
Canevari, Santa .Rosa, $8,664. Contract
awnrded to A. T. Howe, Sauta Rosa, $7,­
470.50.

MlllNDOClNO COUNTY-Between Na­
varro River and 'Williams Creek. 0.8 mile
to be graded and timber bridges removed.
District I, Route 56, Sec. D and E. J. V.
Galbraith and Don A. Canevari, Santa
Rosa, $18,301; Helwig C~nst. Co., Sebasto­
pol, $19,737; M. J. B. Construction Co.,
Stockton. $20,205; N. M. Ball SOIlS, Berke­
ley, $24.,000: A. T. Howe, Santa Rosa, $25,­
116; Leo F. Piazza, San Jose, $31,943.
Contri\ct awnded to Guerin Bros., SaIl
Francisco, $12,999.60.

MONTEREY COUNTY-Between San
Lucas and King City, about five miles in
lengt.h, seal coat to be applied to existing
roadbed. District V, Route 2, Section F.
L. A. Brisco, Arroyo Grande, Calif., $3,9~5;
A. S. Vinnell Co., Los Angeles, $4,613.
Contract awarded to Granite Construction
Co., Ltd.. VoT.atsonville, $3,829.60.

MONTEREY COUNTY-Between Sea­
side Road and Castroville, lIooUt 12.2 miles
in len~th, road-mix surface treatment to be
applied to ell:isting shoulders, Dis~rict V,
Route 56, Section 1. Lee J. Immel, Berke·
ley, $15,250; Oilfields Trucking Co., Bakers­
field, $19.239. Contract awarded to L. A.
Brisco, Arroyo Grande, $14,950.50.

ORANGE COUNTY-Between the north
city limits of Brea and the Orange·Los An­
geles County line. about 2 mUes existing
TOsdbed to be Sllrfaced wilb plant-mix. Dis­
trict VII, Route 19, l:iec. A. A. S. Vin­
nell Co., Los An~elee, $7,G54: Goode &
Schroeder, Los Angeles, $7,782; Paul R.
Hughes. Long Beach, $10.4·80. Contract
awarded to C. O. SplIrks, Los Angeles,
$7,06UO.

PLACER COUNTY-Between 4, miles
northeast of Taboe Cily and Nevada state
line, 7.1 miles to be grnded and surfaced
with plant-mixed surfacing on crusher run
hase. District III, ROllte 89. Section A.
Union Paving C~., San Francisco, 1179,­
2S8; Geo. Pollock Co., Sacramento, 192,­
()72; J. A. Casson, Hayward, S19 ,596;
Isbell Construction Co., Reno, Nevada,
$218,338. Contract a \varded to Hemstreet
& Bell. Mal-ysville, 5163,069.

RIVERSIDE COUNTY·-Betw~n 12
miles eost of Desert Cenler and 2.2 miles
west of Blythe and belween Routes 26 and
187, 12.5 miles in length, furnish aDd npply
liquid asphalt. District XI, Route 64, 204,
Section C, D, E-A. Gilmore Oil Co., Los
Angeles, $4.)..797: Square Oil Co.. Los An­
geles, $4.,9:.:5;' Paulsen & Uarch, Los
Angeles, $4,619; Oil.field Trucking Co.• 'l'aft,
$5,~8; Morgan Bros.. Huntington Park.
$4.503; Lambs Transfer Co., Lon~ Beach,
$4,819. Contract awarded to Regal Oil Co.,
Long Beach, M,Hi5.3Q.

RIVERSIDE COUNTY-Between San
Bernardino COUDty line lIno Beaumont.
about 2.4 miles to be guded lind paved with
plnnt-mix surf. District VII!, Route 26,
Sec. A. Geo. J. Bock Co., LOS A.ngeles,
$80,603; Matich Bros., EJ,~jnore, $77.546;
Geo. R. Curtis Pavin~ Co" Los Angeles,
$65,410: R. E. Hazard & Son, Snn Diego,
$75.{)()6. Contract aWlIrdl'd to Oswald
Bros.. Los Angeles. $65,160040.

RIVERSIDE CQUN'l'Y-Pil run gravel
surfacing betwl!()n Palo Verde llnd Roule 64,
nefir BI~'the, 16.5 miles. District Xl, Route
146, Section AB. Jack Starkenburp;, Lo~
Angeles, $14,025; Arthur C. Bussey. River-
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Hi,hway Bids and Awards for June. 1936
(Con linued from preceding' page)

. ~ 225' R. E. Hazard & Sons, San
al~e~o$l$10 455; V. R. Dennis ConaL, .Sang;:D0' $J 0:155. Contract swal'ded to M~r­
tin \~os. 'l'ruCldUg Co., Long Beach, $7,005.

SACRAl\JENTO C 0 U N. '1' Y-Betw,:e.n
o Street nntl American River, 0.6 mile,
,~ad~ find A. O. ll1,1I] P. C. C. pavement.
District III, Route 3, SectIOns S3C. lind B.
Hcafey-:Moore Co., Onk1l!-nd, $63,399. Con­
tract /I warded to A. TeIchert & Son, Inc.,
Sacramento, S4.Il,772.95.

SACB.AMENTO COUNTY-~Q o',:erhead
croaSillg over tracks o( ~. p. at Jlbb/,JOrD
street jn Sncramento.. Dlstnct III. ~11J(1­
aren & Swinerton, Inc., SilO Fraoclsco,
~160 198; :B'. O. Aanoroso & Sons, San
Fran'cisco, $136,987; Geo. Pollock Co., Sac­
ramenLo, $.149,888: M. B. McGowan, Inc.,
Slln Francisco, $142,956; A. Teicbert &.
Son Sacramento, $144.94.0. Con LI' n C t
lIwa'rded to Lord & BislJop. Sacramento,
$136,9G2.GO.

SAN BERNARDINO COUNTY-Be­
tween Oolton and 'VnleMIllln a venue, about
1.3 miles to be graded aud r;oaved with
P. C. O. and .A- C. District V rn, Ronte
26, SeC'. E. Griffith Company, Los Angeles,
$77.022; Daley Corporat.ion, SlIn Diego,
$86,783; V . .R. Dennis COIJst. 00., San
Diego, $84,255; C. O. Sparks & ]\'[llndo
EllgT. Co., Los Ange.les, $S&,177; DiIumi tt
& Taylor, Lo~ Ange.les, $80,036. Oontract
aW8J'<1ed Lo Oswald Bros., Los Angeles,
$71,273.20.

SAN BERNARDINO COUN'l'Y-Near
Colton, 3 reinforced concrete bridges acro~

Warm Oreek, Santa Ana River and an over·
now chanuel; grade and plIve approaches
witb P. C. C. District VIII, Route 26,
SeCfion E. Grilfitb Co., JJos Angeles, SH7,'
320; Y. R. Dennis Const. Co., San Diego,
$148,072; Benl Bt·os., Inc., Los Angeles,
$145,989; Jobtl Strono., PomonQ, $153,554;
H. R. Bishop, Long Beach, $154,440; J. R.
Haddock, Ltd., Pasadena, $140.723: Byerts
& Dnnn, Los Angeles, $]38,542. Con Lract
awarded to Daley Corp., San Diego, $128,­
392.60.

SAN BERNARDINO UOUN'J.'Y-A n
overhead cro8Sing O\'er the A. 'j'. & S. JI".
R. R. at Palm avenue, ~ miles soutb of Ool­
ton, lind grade lind pave approaches with
planL mixed surfacing. ltohcrl D. Paterson.
S3nrn Barbarll, $22,745. Contract awarded
to John Oberg, Los Angeles, $21.136.
S~\N I3ERNARDfNO COUNTY.--Be-

tween National Forest bO\1Jldl\1"~' and Vietor·
vill,,{ 21 miles road-mix surf. treat. to be
apphl0 to existing rondbed. District "lIn,
Routp. 43, SeeLions J, K, L. Sou. C/\J. Roads
Co., Los Angeles. ~29,562; Dimmitt & Taylor,
Los ;'o/:eles, 827.028; Oilfields Truckin.1: Co.,
BalceT'llficld, $2-1,549; Cl.vde W. Wood. Btoek­
ton, S27,94f); Oswnld Bros., Los Angeles,
$28.192; A. S. Vinnell Co.. Los Angeles.
$22.423. Contract awnrded to R. E. Hazard
& Sons, San Diego, $22,391.25.

SAN BERNARDINO COUN'l'Y-Be-
twee" n point Dear Third street in Bnrstow
:lnd 0.6 tnile easterly, 0.6 wile. Grilde and
t~nt with liquid asphalt. District VIII,
Route 58. Seclion E. A. S. Vinnell 00., Los
Angeles. $26.359: Dimmitt & 'l'lI.ylor, Los .£.n·
~eles, $26.459. Contract awa nle,l to Ms.t ich
Bros.. Elsinore, $22,891.00.

SAN DJEGO COUN'l'Y-Between 6.5
miles east of Rincon aod ()ne mile west of
Henshaw D",m, 9.2 miles in len;:tb, liouiil
aspnalt to be furnished nnd applied. Dis·
tric :Xl, Route 195. Hections D and E. Oil­
6.elds TruckillI: Co., $4.1.73; Paulsen & March,
$3,728; Gilmore Oil 00.. $4.118; Square Oil
Co., $3,506: Regnl Oil Co., $3.311. Contract
awarded to Moq;nn Bros.. Huntington Park
$3,295.60.

SAN FRANCISCO OOUNTY-In San
Frauciseo lit tbe 6tb Street Plaza. Furnisb
and plant trees and shrubs, gl"llde and plant

lawn and furnish and install water system.
Discrict IV, R.oute 68, Section S. F. Rex­
rocb & Rexroth, Bakersfield, $22,377; Wal­
ter A. Hoff, San Francisco, $24.,506. Con­
tract aWllrcled to California Nursery Co.,
Niles, $13,935.

SAN LUIS OBISPO COUNTY-Poc­
tions between Tor<> Creek aDd Cambria,
lIbout 7.8 miles in length, sboulders to- be
road-mix surface t..rente<.l. DisLrict V, .Route
56 Sec. C. Jobn Fesler, Sa.nto. Maria, $6,·
9fl2: L. A. Brisco, Anoyo Gtallde, $7,184;
A. S. Vinuell Co., Los Angeles, 56,670.
Contract "wardetl to Oil6elds Trucking Co.,
Bakersfield, S5,90S.50.

SAN I,UTS OBISPO CODN'l'Y-Be­
twcen Nipomo and Arro.yo Crande (V-S.
L.0.-20F), between Santa Maria River and
Pismo (V·S.L.O.uG-E), and between Edna
and San Lllis Obispo (S.L.O.-147-A), IIbout
16 miles, seal coal and rond-mix surface
treatment to be applied. District V, Routes
2, 56, 147, Sections F, Eo A. A. S. Vinnell
Co., Los Angeles. $11,492; Jubn Feskr,
Sllnta Maria, $11,294. ContracL aWJl.ded
to J~. A. Brisco, Anoyo Grnude, $10,227.50.

SAN LUIS OBISPO COUNTY Be­
tween CAmbria and Route 2 (S.L.0.-83-D,
E), between !lrono and ShundQn (S.L.O.­
J25-A,B,C). between lStu. MargaMts llud
Creston (S.L.O.·l37-A), about 41 miles iu
length. liquid asphalt to be furnisbed and
applied. DistricL V, Roule 33, 125, 137,
Section D, E, A, B, C, A. Lambs' Transfer
Co.. JJong BCD-ch. $11,39$; L. A. Brisco,
Arro;l"o Gl"llnde, $11.973; Oilfield!> Trucking
Cl>.. Bakersfil!ld, ~1l,850. Oontract awarded
to Paulsen & MaN'h, Inc., Loa Angeles,
$11,343.60.

~A.N LUIS OBISPO AND MONTEREY
00 UNTIES-Between A ta.scadero and Snn
Miguel lind between Salioas no.d Monterey­
Santn Cruz county line. about 34 miles in
lengLh, seaJ C()a l to be appliecl to existin~
pavement. Distl'ict V. Routes 2, HR, 56,
Sections B. A, A. ,T. Lee J. IrnlIl,el, Berlce·
ley. $14,921; A. S. Vinnell Co., Los Ang"le",
$15,17(). ContracL awarded to Grnnite Con­
at~uctiO'J Co., Ltd., Watsonville, 811,140.90.

SHASTA COUNTY-Between Viola and
D'o~st Boundary, about 2.4 miles Lo be
lr\'ailed SlId surfllced with cr. t'uu bllse and
road-mix surf. District II, Route 20. Soc.
R. Larsen Bros., Sacramentl>, $75,465;
J. G. Chigris. SlIn Ft'ancisco, $GO,3\l2. Con'
t'3et awarded to Frederiekaen & Westbrook,
Lower Lnke, $59,6J7.30.

SOLANO COUNTY-U'elJ,del' construc­
tion, Rio Vista Bl'idge across Sacrnmenlo
River. District X, RouLe 53, Section C. C.
A. Lnl1l·itze.lJ, Antiocb. ConLract nwanled to
Bundeson & Lnnrit7.p.ll, Pittsburg, $8.53lS.

!STANISLAUS COUNTY-Between Tllr­
Jock and Keyeo, nbotit 4.2 wiles to be grnded
and surfaced with bit. tr. cr. grll Y • 01' stone
(plant mix). Dil;trict X, Route '1, Section
A. !iellfey·MoOTC Co., Ool,hmd, $44,628;
Pacific States Const. Co., San FrAncisco·,
$45,893 : .Biasotti. Willard & Binsotti,
Stockton. $48.381: .A. Teichert & Son. Tnc.,
Sacromento. M8.378; M. J. B. Co·nst. Co.,
Stockton, $54,405. CODtract awarded to
S. M. McOnw, Stockton, $44,163.50,

SUTTER. COTJN'l'),-Bet\\"een Knights
Landi.ng f,nd Robbin~, 3.7 mile.s. ~rade anct
surface with cr. run bnse nna road-mix SUI'­
face. Distlict nT, .Route 87, Section A. A.
Teichert & Son, Tnc., Sacl'ame'(\to. S09,45>1:
Pacific StllLes ConsL. Co., Snn FrAUcisco,
592,220. Contract awarded Lo Hsnmhan
Company. 8:1n Francis<co. $35,588.50.

TEHAMA COUNTY-At tbe south en­
tronce to Rcd lllMf, about 0.3 miles in
lenlrl-h Lo be Il'rRded llnd paved with P. C. C.
pavement. District II, Route 7, See. B.
Contract awarded w N. M. Ball Sons,
Berkeley, $13,961.80.

TULARIlI COUNTY-Tulare to 7.6 lDiles
s¢utb, 0.6 mile oouth to 2.8 miles north

Goshen subwa~', subway to (}.7 mile wesL,
road-mix surCace tr. sbollldel·s. DisLrict VI,
Route 4, 10, Section .B-F, A. Stewart &;
Nus!!, loc., Fresno, $6,814; Oilfields Trnck­
jng- Co., Bakersfield, $6,760; Palo Alto Roau
Md. Co., Palo Alto, $7,104; L. A. Briscoe,
Arroyo Grsnde, $6,742. Contrsct awarded
to Jobn Jurllovicb, Fresno, $6,64.0.

TUOLUMNE COUNTY-Between 3}
milea cast of Sullivan Creel( and Pooleys,
21 miles, g'Tade and surfn'C with road·mi.:'
~urf~ting on Unlr, 01'. GI·. 01' St. Base.
District X, Ro~ te 13, Section C. Biasotti,
Willard & Biasom, Stockton, $74,743 ;
Union Paving Co., San Fr!l.neisco, $68,466.
Contract awarded tl> M. J. B. Oonstruction
Co., StoCl'toIl, $B3,52~.30.

VEKTURA COUNTY-Between Sail An·
tonio Creek aud Ojsi and Moulld Scbool and
2.7 miles ea,~t and Siwi 0.4 mile east of Saotn
Susana Overhead, H.& miles to be suriaced
with plant-mixed surfacing. District VII.
Rontes 138, 151, 79, 9. Sections A, C, A. C.
Geo. R. Curtis Paving Co., Los Angeles,
$68,125; A. S. Villnell Co., Los Angeles,
$73,603; Oswald BI·OS., Los Angeles, 563,­
49a. C<ilnlract awarded to Soutbwest Pav­
ing Co., Roscoe, $58,8]6.25.

VENTURA COUNTY - At Camari.llo
State Hospital, )..5 miles to be ~raded alld
bit. treat. hy the road·mix mcthod. Dis­
trict VII, Route Cam"rillo StaLe Hospital.
O. 17'. Fobbins, Los Angeles $2S,765; Os­
wa.ld Bros., Los Angeles, S29,212; J. E. Had­
dock, Ltd., Pasadena, $30,090; A. S. Vinnell
Co., Los Angeles, $27,047. Contrnct award­
ed to Dimrnitt & Tnylor, Los Angeles, $24,­
391.

YOLO A.ND COLUSA COUNTIES­
Bet\veen Dunni:;an and Arbuckle, 10.3 miles
to be ::rnded and sul'f"ced with pJant·mixecl
surfacing (mediu 1.1l cll,n01;' type). Dish-ict
III, Route 7. Section 0 aod A. Union
Paving Co., San Ft"llncisco, $1<1.4,380; HelD­
street & Bell. l\'lnrysyiIle, $159.!l21; A.
Teichert & Son, Inc., Sacrame.DLo. $1'14,035.
Oonlract aWllrclecl to H.l1nrahtlll Co., San
Fl"llociseo, $129,708.W.

YOLO COUNTY-Beh"cen "M" Street
Subway alld Sacramento River Brif1gl'.
Ilbout 0.4 mile of P. C. O. widenin~ strins tn
be constructed. DisL"; ct IJ I. Route 6. Sec­
tion O. N. M. Bull Sous, 'Berkeley, 0,520;
JJ. C. Rcidel, Onkland, $10,18]. Contract
awnrrled til A. 'l'cichert & Son, Inc., SlIcrn­
mento, $8,971.50.

YUB.£. and NEVADA COUNTIES-Be­
tween Pnrks Bar Bridge and one'l)ul\rter mile
eust of Neva da Connt)' line, 3.7 Jt) iles, gr9.<.Ie
~nd suriace with crUl;her run bnse aIld seal
coat. District Ill, Routp. 15, Section" B
all,d A. Larsen Bros. & Hurros Bros., Sac­
ramento. $179.721; Lsbell Const.l'uction Co.,
Reno, Nevada. $203,775; A. Teichert &; Son.
roc., '8aC'I'(Unellto, $202,978. Contrl\ct
IIw:mled to J. G. Chjgris, San Fra.ncisce.
$1~6.~38.:iO.

A good spes.l,er is one who says the things
YOU would lilce to thinl, of to sny the WllY
yon would aay Lbem if you Lboogbt of thcm.
-He"on Luke Ne'C8.

Automotive engineers J}fedicl Rutoffiobiles
soon will be bu iIt tIla t cnn tl'a vel on land,
sen ond io the air. A. better invention eVI':11
than [hal would he all uutomobile thilt would
travel on its own side of the highway.

"Are you positive." demnnderj cOllnsel,
"tbar rhe prisoner is the mnn who stole
your ca.r?"

"Well," anwere() the \\'itneF.S, "I was
uutil you cross·examiued me. Now I'm not
sure whether I ever hlld 0 ClIr ht 1111."

California Highways and Public Works [Thirty-one]
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Safety in Double Strip Highway
Modern Design Defies Obsolescence

I N AN ARTICLE dealing' with
modernization of obsolete sections
of major highways recently pub­

lished in Western Construction News
Lacey V. Murrow, Director 01 High:
ways of tIle State of Washington,
sa)'s:

. "'1'0 reconstruct obsolete primary
hlghways and to bring them into con­
dition to render the fullest and most
satisfactory service to thei r users is
the task confronting many a highway
department. Assuredly, it is a task
which in 'Washington we envisage and
are moving steadily forward to ac­
complish. This does not mean tbe
utter abandonment of the old roads.
'They simply cease to be main roads
and become secondaries, serving the
local territory though which they
pass and furnishing connection to
intersecting roads, etc.

" It may well be asked whether
future years wHl not render obsolete
the present high-standard con.~trtlc­

tioJl in the same manner past years
have dealt with past work. A defi­
nite negative answer can not as weB
be given to this question. The future
is the future and keeps its own coun·
sel.

CERTAIN P]<'""RM.A.rillNT FACTORS

"Nevertheless, it may be said that
no future hru; ever or ever will render
obsolete a straight line as the shortest
path between two points; no future
can ever make a second degree curve
as awkward to negotiate as a twenty
deg)'ee curve; no future can render
obsolete good visibility once it is at·
tained. In sho~t, we can say con­
fidently that what we are doing now
in the teconstruction and recondition­
ing of our main highways is of a per­
manent, lasting' character.

"This work may be refined in the
future. It may be necessary to ex­
pand in the future. But it con­
(orms with the major topographic
features of the country traversed,
with traffic need." and with population
centers. Therefore we do not ex­
pect obsolescence to deal with it as it
has dealt with the work of 20 years
ago."

.Referri(l~ to certain sections of thE'
Pa.cific Higlnl'ay when relocation and
reconstrnction were required, Mr.
Murrow describes the double strip
type of higbway adopted by the State
Highway Department as follows:

(I These sections were constructed
with what has proved to be a most
satisfactory type of heavy traffic road;
two strips or lO-7-10·in. concrete pave·
ment 20 feet wide with a 'I-foot sod­
ded neutral zone between them and
with 9-£00t shoulders on the outer
sides. This requires a roadbed 62 feet
wide on fills find 68 reet wide in cuts
the additional breadth being due t~
the side ditches in cuts.

"This double-strip pavement co)")­
struction gives a complete two-lane
pavement 20 feet wide to the traffic
moving in each direction and, for
normal highway uses, has a prac­
ticany un!imitecl capacity. The 4-foot
sodded neutral zone between the two
pavements definitely divides the traffic
streams and 1188 a great psychological
value in giving drivel's a feeling of
safety and security; oncoming traffic
has its own pavement and must or
seemingly must: stay there. '

NO HEAU·ON COLLrSlONS

" This feeling of safety is a very
rea 1 satisfaction to motorists a 0 d
further increases the traffic capacity
of the road. On the other hand should
storm or accident temporarily close
one strip of pavement thc traffic can
at any point be put under control, be
taken across the neutral strip and de­
toured around the blockade.

"There is not.hing imaginative
about the increased safety afforded by
the double ~trip construction. With
j~, passing another vehicle is accomp·
hshed. without entering' into the path
and .rIght-of-way of oncoming traffic.
The temptation to take a chance in
getting by a slow moving truck or a
whole Jine of slow moving cars is
eliminated by removing all hazard
from the act. There has censed to be
any oncom~ng traffic to cause hazard
and danger. Pass on curves if you
want to.

"Illustrative of this safety is the
fact tllut the records or Oll\' depart­
ment show no instances of h~ad-on

collisions having occurred anywhere
on the 70 miles of such road t.hat we
have built. On the othel' hand five
lives h a v e been lost and about
$100,000 property loss has been suf­
fered in recent years in head-on col·
lil5ions on the 13 miles of single strip
pavement still remaining in service
east of Olympia.

•
]n iallrmoriam

LAURENCE ADOLPHUS
CHRISTENSEN, Junior Highway
Engineer in District V of the Divi.
sion of Highways, and employed
on the San Simeon to Carmel high­
v:ay in Monterey County, lost his
hf~ on June 18th. Foll()wing his
dally custom, he had left his home
in Pacific Valley in early morning
and while driving to the construc.
til!ln camp at Anderson Canyon
his car struck a deer and plunged
over the side of the road, drop­
ping two hundred and fifty feet to
the ocean beach below. Other
employees driving along the road
a few minutes later noticed the
skid marks and the body of the
deer and upon investigation found
Mr. Christensen lying beneath his
car.

Mr. Christensen bad been em­
ployed in the Division of High­
ways since December 12, 1928.
For the gnater part of that period
he was engaged in construction
engineering on the scenic Carmel­
San Simeon highway on work for
which his ability and experience
had particularly fitted him.

Laurence A. Christensen was
born in Newton, Utah, on July
12, 1884, and was fl.fty-two years
old at the time of his tragic pass­
ing. He attended high school and
was graduated from University of
Utah in 1911 upon completion of
his course in civil engineering.
After graduation his employment
in his chosen profession was very
broad and varied. It included two
years on railroad construction, ten
years in design, construction and
operation of irrigation projects
and five years o.f general practice
on dams, storm drains, street im­
provements and buildings.

His vocation carried him into
many of the western states and
brooght him a wide acquaintance
and many enduring friendships.
Wherever he went he was ever
conscientioos in his duties, fa,ith­
ful and loyal in his employment.
He leaves behind him in the Divi­
sion of Highways many friends
who have associated with him and
have been charmed by his quiet
and genial character. In his pass­
ing he leaves his widow and aged
mother, two brothers and three
sisters.

[Thirty-two] California Highways and Public Works



STATE OF CALIFORNIA

Department of Public Works
Headquarters: Public Works Building, Eleventh and P StS'1 Sacramento

FRANK F. MERRI.A.lIL Governor

EArtL LEE KELLY Director
JUSTUS F. CRAEMER Assistant Direetor

EDWARD ,J. NERON Deputy Director
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HARRY A. HOPKINS, Chairman, Taft

PHILIP A. STANTON, Anaheim

H. R. JUDAH, SRnta OMl.Z

PAUL G. JASPER, Fortuna

WJLLIA1Yl T. HART, Carlsbad

JULIEN D. ROUSSEL, Secretnry

DiIVISION OF HIGHWAYS

C. n. PURCELL, State Highway Engineer, Sllcrllmento

G. '1'. McCOY, Assistant State Highway Engineer

J. G. S'.rANDLEY, Principal Assist.llnt Engineer

R. H. WILSON. Office Engineer

T. E. STANTON, Materinls and Reseal'ch Engineer

FRED J. GRUMM, Engineel' of Surveys; and Plans

C. S. POPE, C~sl1'Uction IDngineer

T. H. DENNIS. Maintenance Engineer

F. W. PANHORST (Acting). Bridge Engineer

L. V. OAMPBELL, Engineer (}f C'its and Coopanuve Projects

n. H. STALNAKER, Equipment Engineel'

E. R. HIGGINS, Cbmptroller

DISTRICT ENGINEERS

J. W. VIaKREY, Distl'ict I, Enl'ella

F. ,"V. HASELWOOD, Di~tri('t II, Redding

CHARLES H. WHITMORE, District III, Marysville­

.rNO. H. SKEGGS, District IV, San Francisco

L. H. GIBSON, District V. Sail Luis Obis-po

R. M. GILLIS, District VI, Fees.no

S. V. CORTELYOU, District VII, Los AIIgeles

E. Q. SULLIVAN, District VIII, San Bernardino

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

R. E. PIERCE, Distl'iC't X, Stockton

E. E. WALLACE, District XI, San Diego

Genenll I-Ie.adC)uarters, Public WOl'ks Building, Eleventh. and
P Streets, Sacramcnto, OIlifomia

JlIDWJ..RD HYATT, State E!lIgince.., Chief of Division

J. J. HALEY, J .... Adtninislrll.tive AllSistnnt

HAROLD CONKLING, Deputy in Ch:ll'ge Water Righ.ts

A. D. EDMONSTON, DevutJ' in Charge Waler
Resou..ceS! lnY~tiglltion

R L. JON.H:S, Deputy in Charge Flood Control lIno Reclamation

GEORGE W. HAWJAIJY, De[lllty in Chllrg.Q Dams

SPIllNCER BURROUGHS, AttorneJ'

EVEUE'J'T N. BRYAN, Hydl"llulie 1i]ngiJlee.. Water Rightis

GORDON ZANDER, .oI.dj'loication, Wlitcr Distribution

DIVISION OF ARCHITECTURE

GEORGE B. McDOUGALL·, State Arehitect, Cbief of Division

P. T. POAGE, Ass.ist&nt Ohief

W. K. DANIELS, Administrative A.&;.istant

HEAOQUARTERS

H. W. DEHAVEN, Supen>ising ArchiteC'tural Draftsman

C. H. KROMEH, Princi'P8.l Stru({.ural .Engineer

OARLETON PIERSON, SUPervising S~fiCll.tion Writer

J. W. DUTTON, Principal Bnginoor, General Const:nJction

W. H. ROCKINGHAM. Principal Mechallical and Electrical
Engin~T

DIVISION OF CONTRACTS AND R1IGHTS OF WAY

C. C. CARLE:TON, Cbief

CLARENCE W. MORRIS, Attorney, San li'ruMi,sco

FRANK B. DURKE:I!l, GeneNlI,..R9~ht,oc·W.Jly·,kgent ..

C. R. MONTGOMEHY, General Right oTWay Agent

ROBER.T El. REED, GenernJ Right ot Way Agent

DIVISION OF PORTS

Port oi EUf'ekn-WiJlinm Clark, Sr., Surveyor

33\20 7-36 )3300

c:.ALJJ'"ORNIJ.. STATE PRINTING OFFICE
GEORGE H. MOOFi:~,StAn. P~lrtT[R
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