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Governor Olson Asks Solons

to Unfreeze $50,000,000
Central Valley Project Bonds

ing the Central Vallev l"rujer’[
moved in swilt sueesssion dormes

the last month. In Washington, D. C_
President Franklin [). Roosevelt made
a supplemental recommendation to the
Congress asking an additional $6 000, -
() for eonstruetion work an the Cen-
tral Valley Project during the present
fiseal vear. The President previously
had ;1*r'||'|1|lr1t":|':||]i'|i 111 i'ull'__fﬂ'ﬁ!-i- an ap-
propriation of 16,000,000 to carry on
the work this vear, The figure was
6,000,000 less than the $22,000,000
which enginears of the United States
Bureau of Reelamotion had deter-
mined was the minimum amount on
which the construetion could be ear-
riedd onut withont interruption or delay
and brings the President’s recommen-
dutions up to the engineers’ estimates,

In Californin, Governor Culbert 1o
Olson, in eomplinnee with requests
from the Federnl Government and nun-
merous loeal groups, inelnded in the
agenda for the speeial session of the
Legislature an amendment to the Cen-
tral Valley Projeet Aet which would
nnfreess up to 50,000,000 of the rev-
ennie bonils authorized by the ael.

Enactment of the legislation wonld
place the Water Projeet Authority in
a position to provide supplementary
works necessary to make the projeet
operative and thos effectively assume
the responsibility which the Federal
Government repestedly has poinied
out is the duty of the State

Specifically, the proposed amend-
ment is desisned o Hrﬂ_lmplij.]! the
following :

I MPORTANT developments aFeet-

1. To authorize the Water Project
Authority to issue up to $50,000,000 of
the #170,000,000 bond authorization
of seetion 18 of the act, notwithstand-
ing any restrietion or limitation son-
tained in seetion 18,

2, To limit the authorization to pur-
poses and objects of the act as may be
requested or upr-r:wﬁi by the Seere-
tary of the Interior.

3. To provide adequately for sucees-
sive and independent bond issues.

‘ Complete Text of |
The Central Valley
Project Bond Bill

An act to add section 18a to the
Central Valley Project Act
of 1933, relating to the issue-
ance of revemue bonds by the
Water Project Autbority of
the Stute of Califorwia.

The peaple of the State of Cali-
fornia do enact as follows:

Section 1. Section 1Ba is
hereby added to the Central
Valley Project Act of 1933 to
read as follows:

Sec. 18a. In order to carry
out and perform such of the
purposes and objects of this act
as may be requested or approved
by the Secretary of the Interior
of the United States, the Author-
ity, notwithstanding any restric-
tion or limitation contained
in section 18, is authorized and
empowered to issue a portion of
said bonds authorized by said
section 18, in a total sum of
fifty million dollars, or so much
thereof as may be necessary
therefor. Notwithstanding any
provision of this act inconsistent
herewith, successive issues of
bonds within the limits of the
authorization contained in this
section shall have preference
with respect to the redemption
thereof and the payment of
interest thereon and the lien
thereof upon revenues as the
Authority in its discretion shall
determine.

In his message to the Legislature
eoncerning the amendment, Governor
Olson deelared ;

1 have considered ecarefully
whether logislation could be forther
delayed until the next regular session

without injury to the public interest
and without ignoring the reguesis re-
eeiverd from the Pederal sdministra
tion, [ am eonvinesd that ean not be
done and that the nesd for this lermis-
Iatiom 15 so urgent that it wonld be a
dereliction of doty on my part if 1
tailed to include it in the subjects sub-
mitted for your consideration.

“The Pederal Government will
surely complete this project 1f Cali-
formia will do the things needed to be
done and give the people its full bene-
fit in the delivery to them, at the
lowest possible cost, of the water and
power Trom this project.  That objee-
tive can only be obtpined through pub-
He distreibotion,

“The proposed amendment in sim-
ple language wonld free up to $50,-
000,000 of the $170,000,000 of revenue
bonds authorizged in the present act,
to be used by the State in earrying
out the purposes and objeetives of the
act itself, It would place the State in
a position to eantract with the Federal
Government for distribotion of the
eleetrie power developed by the proj-
eet, instead of leaving the Federal
Government and the people to be
served at the merey of a private power
distribution monopoly which wounld be
its only purchaser.

“Federal Government officials are
well aware of the need for haste in
having this legislation enacted. They
know the inevitable delays which fol-
low if the distribution and marketine
features of a project are left un-
tonched until the project is eompletad.
The Federal Government and the
people snffered loss from delays in
providing for publie distribution of
power upon the completion of the
Bonneville project in the Siate of
Washington. Such a condition in
Californin should be prevenied by
your action at this session."’

During January, the Water Project
Authority held three important meet-
ings, At the first of these, held on
January 16, the authority members
found there were so many important
matters on the ngenda a second meet-



= Lriﬂe appropriations of $30,000,000 to

ing wonld be necessary to consider
them all.

They adopted a resolution urging
Congress to enaet legislation to pro-

earry on eonstruetion work on the
Central Valley Project during the
next fiseal year; anthorized giving
legal assistanee to the Bidwell Muniei-
pal Utility Distriet in defending a suit

dam site,

Fram Coram a second conwveyor system,
built by the Pacific Company, will carry the
aggregates up the side of the canyon to the
congrete mixving plant at the top of the

to quiet title to its property and eon-
tinue distribution of water to the town
of Durham, and adopted a resolution
recommending that the reservoir ere-
ated by Shasta Dam be named Lake
MeColl in honor of the late Sen-
ator John B, MeColl of Redding.

Communications from the Kast
Contra Costa Trrigation Distriet,
the Modesto Irrigation Distriet,
The Public Ownership League
and resolutions from the Califor-
nia Municipal Utilities Associa-
tion and the eity of Roseville nrg-
ing that the anthority eoncern it
gelf with providing public means
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Shasta Dam Aggregate Conveyor Belt, Longest in the World, Will Carry
22,000 Tons Daily 9.6 Miles Over Hills and Valleys

ITHIN a few weeks Califor-

nia will have another *firsi’’

to add to her already impos-

ing galaxy of super-colossals, The new-
comer will be the longest conveyor belt
system in the world, It is being built
to transport ageregates from gravel
deposits at Redding to Shasta Dam.
Work on the econvevor syvstem is
being rushed to completion and it is
anticipated it will be in operation
early in Mareh in ample time for the
beginning of conerete pouring at the
dam. The convevor will be 9.6 miles
lomg, entting acrosy the hills and val-
leys in an almost straight line from

[Twel

Redding to Coram.  Another son-
veyor system, more than a mile long
will be nsed to carry aggregates from
pits at Coram up the steep sides of the
canyon to base of head tower where
conerete for dam will be mixed.

The Columbia Construetion Com-
pany, which has the eontract for prep-
aration of the aggregates, has com-
pleted its washing and grading plant
at the gravel deposils just east of
Redding, A subeontract for furnish-
ing 16,000 trough and return helt
idlers, or rollers, was awarded by Co-
lumbia to the Chain Belt Company of
Milwankes, Wiseonsin, About 18

miles of steel tnbing, 11 miles of steel
shafting, 104 miles of angle iron, 50,-
500 malleable castings and 83,000
anti-frietion roller bearings are re-
quired for the idlers,

A geeond subeontract for the manu-
facture of more than 20 miles of 36-
inch, six-ply belting was awarded to
the Goodyear Tire and Rubber Com-
pany of Alkven, Ohio, Almost 1,000.-
00 pounds of rubber and more than
1,000 bales of eotton are required,

Most of the framework for the con-
veyor is of wood construction. One
canyon crossing requires 90-foot steel

{Continued on page £)
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of power distribution were received
and filed without action.

Stephen 'W. Downey, attorney for
the Saeramento Municipal Utility Dis-
triet, presented a writlten statement
asking the authority to make the dis-
trict & firm offer on energy from the
Central Valley Project

In addition representatives from a
number of valley irrigation distrieis
and other agencies made verbal re-
guests that the authority take steps to
provide them with power from the
project. Among those appearing were
W. F. Wooley on behalfl of the West
Stanislans Irrigation District and five
other west side distriets in the lower
San Joagquin Valley; George K. An-
derson of the Byron Bethany Irriga-
tion Distriet ; Felix Swan of Reclama-
tion District 2068; F. RB. Beyner of
the Banta Carbona Irrigation Dis-
triet - L. 1o Miller of the Central San
Joaguin Municipal Utility Distriet
and John Henning representing the
eity of Lodi.

Clarenece Breuner and Roland Cur-
ran of Sacramento, and Thomas M.
Carlson of Richmond, members of the
Central Valley Project Association,
spolee in opposition to the ennctment
of any State legislation at the speecial

1
tian fTorf wse

miles to Coram for use

T = Shasia Dam. The aystam will consist

myra-m -] of 26 flights; all but three of which will
-;.:Er TF# bs driven i:ly 20- horsepower molord.
— , \#‘é

J 2. Tha conveyor balt system will

cross the Sacramanta River twlce, |-
Highway Mo, ¥ and the maln lins
of the Seuthern Pacific Company
railroad.

The longest conveyor belt system
in the world is now n2aring comple-
in transporting aggre-
gates from Redding. a distance of 5.0
in  building

3 The governmont

will be prm:ttltﬂ_ Bt
plant east of Redding.

han contracted
for 10,400,000 tons of aggregates which

4, Five nizes of aggregates will be
washed and graded at the Celumbia
plant. There will ba four grades
ef gravel and one of sand.

the Columbia

.
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session which would permit ihe au-
thority to assist the Federal Govern-
ment in making the project operative.

In view of the importanee of the
proposed legislation, the authority set
it for a special hearing on January 22,
Opposition to the legislation received
wiide puh]iuit}', with the resalt that
approximately 200 farmers, represent-
ing all sections of the Central Valley,
came to the hearing. The board room
in the Public Works Building was
murh too small to sceommodate them
and the meeting was transferred to
the Assembly Chamber in the Capitol.

State Grange Master George Sehl-
mever, representing 25,000 farmers in
the State, told the authority his or-
ganization would fight any effort on
the part of the authority to make the
Central Valley Projeet a ** water eon-
servation plan that does not inelode
the development and distribution of
power. "’

“Powor must take the majority of
the load," he declared, **and we must
have publie outlets for that power in
order to get competitive bidding and
build the revenue from power up to
the point where it will earry its share
of the load, The California State
CGrange and these farmers are request-
ing that public outlets for power be
mude nvailable.™

In the all-day hearing, farmer after
farmer took the floor to stress the need
for early action on the part of the
authority to provide the means for
publie distribution of the power from
the Central Valley Project. Irrigation
distriet representatives from the lower
San Joaguin Valley declared that the
only reason the project was approved
in that part of the State was on the
promise of cheap power through pub-
lie distribution.

Farmers from the Sacramento Val-
ley, frum which surplus water is being
transferred to the San Joaguin Val-
ley, asked in exchange that power be
served to them from the projeet by the
State,

Agsin members of the Central Val-
ley Projeet Association, Clarence
Breuner of Sacramento, Thomas M
Carlson of Richmond, Harry Barnes
of Madera and James Fauver of Ex-
gter reiterated the opposition of their
association as presented ai the pre-
vious meeting. .

At the end of the day-long session,
the farmers stayed on to organize n
new committes dedieated to further-
ing the interests of the Central Valley
Project. The organization adopted the

[ Four]

name of the Citizens' Central Valley
Committee and unanimously went on
record nrging Governor Olson to in-
elude the proposed legislation in the
agenda for the special session of the
Legislnture.

Two days later the Water Project
Authority met ngain and after hearing
statements from members, Attorney
CGeneral Earl Warren and State Treas-
urer Charles G. Johnson, opposing in-
troduetion of the legislation at the
special session, voted two-to-two on the
proposition. Chairman Frank W,
Clark and State Director of Finance
John R Richards voted aye and At-
torney General Warren and Tressorer
Johnson voted no. The Gfth member
of the authority, State Controller
Harry B. Riley, was absent

The authority approved the work
program being carried on by the Divi-
sion of Water Hesources in its behalf
anid authorizged the preparation of a
test case to secure a decision by the
Supreme Court of California that a
public distriet, eorporation or muniei-
pality owning and operating or con-
templating owning and operating an
electrio power distribution system may
pompel 4 privately owned publie util-
ity serving the same territory to fur-
nish electrie onergy to such publicly
ownis] system.

Belt to Tote
22,000 Tons Daily

(Conlinusd from pege 2)

bents, The belt line will eross the
Sacramento River twice, pass over
. 5. Highway 99, ihe main line of
the Southern Pacifie, five county
roads and four ereeks

The conveyvor system will eomsist of
26 flights. Each flight will be oper-
ated by a 200-horsepower motor ex-
eept the last three. These are located
on a 25 per cent down grade on the
cast slope of the Bacramento River
Canyon and will be equipped with
motlor generators which can utilize
the potential energy of the loaded belt
to generate power to help pull the
aggregates up the other side of the
hill. The entire system will be illo-
minated by sodinm vapor lamps.

The estimated maximum daily ag-
gregate requirement at Shasta Dam
18 1o be 16000 tons of gravel and
6,000 tons of sand, The capacity of the
belt system is to be 1,100 tons an hour
at a speed of 560 feet per minute.

F. R. Sachse Made
Assistant Director
of Public Works

FRANZ R. SACHSE

OVERNOR Culbert L. Olson on
February 6 announeced the ap-
pointment of Franz B Sachse

of Lios Angeles as Assistant Direetor
of the Department of Publie Works.

Mr. Sachse, who has been engaged
in the practice of law in Southern
California sinee 1933, will take over
the duties of chief assistant to Diree-
tor of Poblie Works Frank W. Clark
Edueated in the publie sechools of Cal-
ifornin, Mr. Sachse is a graduste of
Stanford University.

As a member of the exeentive board
of the Munitipal Leagoe of Los Ange-
les and of the exeeutive body of the
l.oos Angeles Chapter of the Natjonal
Lawyers' Guild, Mr. Sachse has been
prominent in eivie affairs in Southern
Californin

The new sssistant direetor is the
son of Richard Sachse, Director of
the Department of Natural Resources.
He will make his home in Sacramento
with his wife and four year old
daughter.

“The Department of Public Works
is fortunate in securing the serviees
of Mr. Sachse,”" Director Clark said.
“He will be of great help to me and
to the depurtment and a eredit to Gov-
ernor Olson's administration.”

(February, 1940) California Highways and Public Works



Auger blower rotary plows at work during night on Donner Summit highway (U. 8. 40) clearing and keeping it cpen for traffic.

Costs of Snow Removal
in Relation to Traffic

By T. H. DENNIS, Maintenance Engineer

ACH winter, approximately
E 3400 miles of State highways
which traverse the high moun-
tain areas are cleared of snow so that
normal eommunieation and travel
will be possible. The magnitude of
this task is apparent from the size of
the annoal bill, which has varied from
£390,000 during a mild winter, to as
muoch as $575,000 during & severe win-
ter—the average cost for the last three
vears being $4582 000 per season,
Expenditures for snow removal add
up to soch a snbstantial amonnt, and
there is sueh an inereaging demand
for this winter service, that a question
is snggested as to whether the bene-
fits resulting from this work justify
the expense. A definite answer to
thiz question iz hardly possible. 1t
wonld be exeeedingly diffienlt even to

list all the various kinds of benefits
which derive from open highways,
However, an analysis of snow removal
eosts on the State highway system has
prodoesd soma interesting data, which
is nt lenst pertinont to thes snbject.

The State highway routes ineluded
in'the presont snow removal program
may be elassified into two groups, ac-
cording to the predominating type of
traffic which wuses the road. One
group ineludes the main line or
through routes, and the second group
comprises those routes which carry
purely reereational traffie,

DIFFERENTE IN COSTS

In investigating snow removel ex-
penditures, it has been found that,
while there v 8 wide divergenee in
rosts  between various  individunl

California Highways and Public Works (vebruary, 1940)

roads, the average unit cost ineurred
ar. the porely recreational routes has
been considerably in exeess of the av-
arage cost inenrred on the throngh
routes. This is dus primarily to the
highly intermittent character of ree-
reational teaffle, Daily winter traffie
on the main highways, even through
snow conntry, conforms more or less
alosely to a fixed pattern, and is Tair-
ly constant, Winter recreational and
gnow sport travel, however, is very
sengitive to eonditions whieh effeet
winter sports, partieularly the
weather, and is spasmodie,

AVERAGE TRAFFIO FLOW

This type of traffle usually reaches
peak flow on week ends and holidays,
with a comparatively small travel,
often practieally nothing, throughout

[Five]



the balance of the week. In apite of
the popularity of certain  winter
sports areas, average daily traffie on
recreational roads during the winter
months is low, and eonsequently unit
eosts per vehicle mile for snow re-
moval on those routes are high,

High snow removal costs on 4 route
in relation to traffic volume do not,
of econrse, necessarily indicate that
the expenditures are nnwarranted, In
gpeneral, the eost of clearing snow
should have some relation to the vol-
ume of travel on the road. There
are, however, other factors of an eco-
nomie and soeial nature which may
tend to justify an all-year highway
servieae, which would not be warranted
on the basis of hichway travel only.

This analysis of the cost of snow
removal on the State highway system
is based on average eosts ineorred
during the last three years, and upon
the classification of State highway
romtes according to the purpose served
by the snow elearing operations—that
is, whether traffie i throngh or pure-
Iy recreational,

In the first group of roads there are
2838 miles of State highway, which
are normally eleared of snow to main-
tain travel between county seals or
eenters of population, or to serve im-
portant or through traffic. The av-
erage cost of elearing these routes has
been $368,454 per season. By apply-
ing the seasomal percentages ascer-
tained from monthly recount stations
to the traffie volumes obtained in the
regular eounts, it is estimated that
approximately 90,727,000 vehicele
miles are generated on this road mile-
age doring the months of January,
February and Mareh, Thuos on the
through routes and eonnections, the
average unit cost for snow removal
has been $4.06 for 1000 wvehicle miles
of snow territory travel.

Costs on eertain routes have been
eonsiderably in excess of this aver-
age. For example, it is estimated that
6,606,000 vehicle miles are genmerated
on the Donner Summit highway dur-
ing the winter gquarter (a portion of
this is recreational), and the cost of
clearing snow on this route has
amonnted to $12.52 per 1000 vehiele
miles, Traffic on the Red Bluff-Susan-
ville highway is estimated at 2,520,000
vehiele miles for the winter guarter,
and snow removal on this route hag
cost $13.94 per 1000 vehicle miles.

In the seeond group of roads, there
are HB5 miles of Siate highways
Scene on U. 5. 40 in snow sports area of Nevada County near Soda Springs. which are cleared of snow each win-
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ter solely for recreational purposes.
None of these routes connect centers of
population or serve through fraffie,
the primary purpose of the snow re-
moval operations being recreational,

The average cost of clearing these
roads has been #113,626 per season,
On the basis of the regular snow
epunts where available, or where no
snow counts have been taken, by the
application of monthly percentages to
the total annual traffie, a elose approx-
imation has been made of the vehicle
miles generated on these 555 miles of
highway during the winter guarter.
It is estimated that this travel
amonnts to approximately 10,306,000
vehicle miles during Janunary, Feb-
roary and March, and the average
unit cost per snow removal on the
purely recreational roads has heen
#11.02 per 1000 vehicle miles of snow
territory {raffic.

Here again unit eosts on certain
routes have eonsiderably exceeded the
group average. For example, costs
on the Wrightwood-Big Pines Camp
road have been $19.18 per 1000 wve-
hicle miles, on the Big Bear Lake
road, $12.35 per 1000 wvehicle miles,
and on Route B3, Burney to Lassen
Pavk, $35.79 per 1000 vehicle miles,

(A3 TAX COMPARFSONE

How do these units costs for mov-
ing snow compare with the gasoline
tax revenue earned by these routes
during the winter months? It has
bheen fomnd that the average gasoline
econsumption per automobile is about
133 miles per gallon, and 1000 ve-
hicle miles, therefore, represents the
purchase of 74 gallons of gas. The
tax paid on this amount of gasoline,
at 3 cents per gallom, is $2.22 per
1000 wehicle miles. The Division of
Highways' portion of this revenue is
1§ cents per gallon or $1.11 per 1000
vehicle miles, and this earned revenue
eompares with an average snow Te-
moval eost of $4.06 per 1000 vehiele
miles on the through routes, and
$11.02 per 1000 vehicle miles on the
recreational routes,

Ubvionsly, traffle throngh snow ter-
ritory by no means pays its way, but
on the contrary a generous con-
tribution from the average motorist
ig required to keep the through routes
open and an excesdingly liberal sub-
sidy is required to keep the recrea-
fional routes open.

It is to be moted that the nnit costs

for snow removal, stated above, have 3 Ty
been ecalenlated on the basis of the '
traffic generated ﬂ]‘tly‘ on the road Groups of skiers arriving on Donner Summit for day's spart.

California Highways and Public Works (February, 1940) [Seven]



Truck egquipment slicing dewn high

mileage actnally cleared of snow,
There 18, of eourse, a considerable vol-
ume of travel on highways leading to
the snow routes which is indueed by
the fact that these smow routes are
kept open. This tributary trafflc may
be regarded as contributing to some
extent to the revenue earned by the
snow routes, as undoubtedly some of
this travel is over and above what
would otherwise oeenr. There is, how-
ever, no way of estimating the ex-
tent of such traffic or earnings.

The volome of traffie which tra-
verses those routes on which heavy
snow removal costs are ineurred ap-
pears, also, to be very small in rela-
tion to the funds allocated to keep the
roads open, It is estimated that there
were penerated in 1938 on the rural
State highway system an average of
19,000,000 vehicle miles per day, and
that a total of 1,453,500,000 vehiele
miles gecurred durving the months of
January, February and March.

During these three winter months,
90,727,000 vehiele miles, or 6 per cent
of the total Btate traffie, occurred on
the through routes onm which snow
removal operations were carried on.
In the same three months, 10,306,640
vehicle miles, or 0.7 per eent of the
total State traffie, ocenrred on the
rottes which were cleared of snow for
winter sport and recreational pur-
Poses.

In an average year over 5 per cent
of all funds budgeted for State high-
way maintenance purposes is ex-
pended for clearing snow on roads

[Eight]

snow bank on Donner Summit Highway

which carry only 1.4 per cent of the
total smmual highway traffie, and 1.3
per cent of all maintenance funds are
expended for clearing snow on the
purely reereational routes, which
earry only 0,15 per eent of the total
annual fraffiec. It wounld seem that
the snow sport enthusiasts are being
well provided for, in so far as serviee
on State highways is concerned.

There is one eonelusion which ean
be drawn from thess fieures which is
not eoniroversial—elearing snow from
highways is expensive. The follow-
ing tabmlations list the State high-
ways now cleared, their classifieation
as recreational or throongh routes, and
the average expenditures for smow
removal on each road for the past
three winters:

AVERAGE SNOW REMOVAL COST ON
ALLSTATE HIGHWAYS EXCLUDING
RECREATIONAL ROUTES

Road Average Cost

Roule Road Milas Snow Hemoval
1 Crescent Cily-Gramis Pass_. 436 §1,833.57
20 Blue Lake-Redding —____ 1417 5,57
Ba45 Willow Croek-Yreua. 1 1,754.62
35 Abton-Red Bluf ________ . 102.2 2,766.48
1 willits-Cummings _____ 434 &45.4
B9 Middhetown-Lakeport .. 156 T
3 Redding-Ashlamd ______ ... 1249 Z1,550.77
72 Wee&-ﬁluulu Falls ______ [ 6,243.00
2B Redding-Alturas-Stateline . 1745 19.872.07
20 Aed Bluf-Suamille-Rena _ 1841 3511734
21 Fenther River Highway . 1160 12,741 82
73 Swsanville-Oregon Line__.__ 141.1 B.042.80
2 Etna-Mondagee . _______ 4.2 23738
B3 Mt. Shasta City-Hat Creek-
Chester-Keddie-Sierra Co.
Mmoo e 1231 19,342,72
35 Peanut-Douglas City__. . 28.5 1,747.20
AT Deer Creek Road__~ 557 1.083.97
37-38 Donner Spmmit... . ... B296 B2 70595
L1 Placesville-Echo Summit 47.9 7.047.26
3239 Loke Tahoe Roads. . 19,375.71
B3 Truchea-Sierraville 3 3,999,285
25 Colfax-Grass W
ville-Saftbey ________ BET.E 12,949 66
17 Auburn-Mevada City. ... 255 542,82

Road  Awerage Dost

Raoute Road Miles Snow Remsoval
57 Bakersdleld, lsabella-Froemmn  G4.4 §9ELEE
4 Ridge Rowte _________ - 338 4,702 .05
58 Tehachapi Route . 487 1297.98
Al Kings River Canyon______ 1186 4.362.57
Gorman-Lancaster . 162 94.59
138 Ventura-Maricopa 330 190,34
&1 Carfton Flats Reaml B4 58418
San Gabriel Camyon_ ... 143 508.17
59 Palmdale e ST Y £91 BE
31 Cajon Pass________ 30,0 BE0.53
26 San Gergonio Pass 14.6 59.35
31 Barstow-Las Vesgs - l4a 515,26
64 Hemet-Keen Camp-ledio . 30.0 1,099.24
23 Let Angeles-Reno ___ 187.4 £3.000.03
95 Bridpeporl-Sweelwater ... 138 2T4.R3
76 Bishep-Tanogah 41.6 BHE.50
63 Big Pine-Goldlield ___ 1s0 937,55
40 Tiopa Pass 14.6 1,396,233
12 Sonoen PAB e coennaee S 74531
A0 Benfon Stotiom-Benton ____ BT 31561
r f 2,912.51

2,765.71

g

510,20

1,596.91

313812

44414

Totals .. 28382 5368454,74

AVERAGE SNOW REMOVAL COST ON
STATE HIGHWAYS FOR RECRE-
ATIONAL PURPOSES

Road  Averape Cest

Route R Miles: Snow Removal
20 Redding to Lassen Park____ 359 §1,600,24
B3 Burtey to Lassen Park ... 212 1,365.85
15 Mewada City-Emigrant Gap__ 27,1 1E,092.62
11 Placerville-Kyborz . ____ 303 5,264.25

125 Coarsegold-Yesemite ... 19,3 3,5976.05
76 Toil Hoose-Huntington Lake 351 7.356.80
41 Dunlap-General Geant Pask. 204 4,144.14
129 Badger-General Grant Peri__ 150 553,09
127 Camp Nelson Read.. . __ 291 23287
I e 8 B
=B Fines ma N .
43 Bip Bear Lake Road - TL4 32.573.20
59-1E9 Lake Arrowhead Hoad_____ 35,8 5,270.06
189 Camp Seeley Rosd. ... ... 1LE 1.127.58
1590 Camp Angelus Road_____ - 203 3.853.02
IYT June Loke Road___ . 15.6 3.426.14
112 Mammoth Lot Road_.. . B3 3, 583,26
34 Pine Growe-Apntelope Speings 15,5 1.035.07
24 Murphy's-Camp Connell_____ 19,0 5.401,78
13 Poobeys-Strawherry ... . 22,3 6,00L.41
0 Groveland-Cliff Howe__ 14,6 754,91
18 Mariposa-Yosemide g 831.65
Totals _________ 5550 $113.62623

Another phase of this snow prob-
lem comeerns the State’s investment
in plant and equipment. When the
Division of Highways nndertakes to
keep a hirhway open through snow
conntry, it assumes a heavy responsi-
bility, and it is imperative that proper
and adequate equipment be available
to insure, at all times, the safety of
traffic nsing the route.

As of November 30, 1939, the in-
ventory value of all snow plows oper-
ating on the State highway system
amounted to $492488 and the value
of trocks engaged in snow removal
work amounted to 582,919, In ad-
dition, numerons light wvehicles and
miscellaneous equipment amounting
to between #150,000 and $200,000 are
used, the total investment in egquip-
ment used for snow removal being
over $1,200,000,

The investment in maintenance sta-
tioms and plant facilities chargeable
to snow operations is diffieult to seg-
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Thesa views indicate necessity of park-
ing regulations on snow roads as enacted
by the last Legislature. The upper pic-
ture shows the highway kept open in a
controlled area and below a traffic jam
in an area without contral.

regate, but the fAgure iz substantial.
In eonneetion with snow fghting, it
is alse very important that continu-
oud  ecommunications be maintained
between areas subject to heavy snow-
fall and the lower elevations. Thera
have been instances where failure of
the regular channels of communie-
tion and lack of information as to
eonditions along the routes have re
sulted in serious delays

To supplement other means of
communication, radio facilities are
now being installed in all distriets
where deep snow or severe storm con-
ditions are likely to ereate a hazird,
and continuous communication will
be possible with the various feld
offiees and even with the rotary snow
plows at work on the roads. 'The
investment in this radio equipment
will be approximately $60,000.

California Highways and Public Waorks (February, 1940)
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Highway Improvements in 1939
Exceeded Those of Previous Year

included the last six months of

the biennial budgetary period
ending June 30, 1939, and the first
gix months of the enrrent biennial
period which began on July 1, 1939,
and ends June 30, 1941, Sinee the
final months of a biennium are de-
vated ordinarily to getting under way
the few remaining projects budgeted
for that period and various unavoid-
able contingencies normally tend to
retard progress at the start of a two-
vear program, the year 1939 might
well have been expected to show a rel-
ative reduction in hichway progress
in pomparison with 1938,

The vecords of the Division of High-
ways indieate, that while a reduetion
in the total estimate cost of contract
work initiated in 1939 did oecur, and
that the number of comstruetion and
maintenance eontracts awarded was
213 as compared with 216 in 1938,
from the standpoint of mileage, im-
provements undertalen in 1939 were
actually in excess of those in either
1937 or 1938,

This ecircumstance refleets in con-
crete fashion the suecess which has at-
tended the efforts of those charged
with the administration of the depart-
ment to so arrange its aetivities that
highway development in California
may progress in uniform lashion to
the end that the most effieient and
eeonomical nse may be made of avail-
able funds and facilities,

During 1939, comstruction work
was started on projects providing for
a total of 1228 miles of highway to be
graded, snrfaced, paved or oiled and
for eonstruetion of 110 bridges and
grade separations,

The following tabulation shows va-
rious types of improvement initiated
during the year together with the
mileage involved :

THE CALENDAR vear of 1939

Type of Improvement Mileg
Pavement o b o e B S 34
Plant-mixed surfacing - -.____. 130
Road-mixed surfacing —___________ 103
Oiled Qraved . .. . . 93
Armor coat and retread_.__.. . 123
Penetration oil and seal coat__.... 343
Untreated gravel __....... . 12
Graded roadbed ____._.. = s 3
Dust oil roadbed . 314
[Ten]

Type of Improvement Miles
Shoulder construction -.oooeooo.. 73
Bridges and grade separation_____ (110}

Total . crmnmens  H2EB

The degree to which the year's
worl was distriboted throughout the
entire State may be ganged from the
fact that one or more contracts were
awarded for projects in each of 56
of the State's 58 eounties,

The wide range and diversity of
character of highway projeets under-
talien in 1939 ig indieated in the fol-
lowing brief deseriptions of a few of
the larger and more important im-
provements.

On the Paeific Hichway, 11, 8. 99,
north of Redding, work was started
on two major projects comprising a
portion of the relocation of 15 miles
of this highway required to elear the
fooded area which will result from
the building of the Shasta Dam unit
of the Central Valley Projeet now
nnder eonstruction.

One of these contracts provides for
the eonstruction of a four-mile see-
tion of the relocated highway in the
vicinity of the Pit River beginning at
4 point about 12 miles north of Red-
ding. The other involves the con-
struetion of a bridee on the new high-
way alignment over the Sacramento
River at Antler, This bridge will be
1330 feet long with a roadway fifty
feet wide and will eross the Tiver
ehannel at an elevation 210 feet above
the river bed.

The relocation of the entire 15 miles
of this highway is being performed
in eooperation with the U, 8. Burean
of Heclamatlion.

GRADE SEPARATIONS

In eooperation with the Federal
Fovernment and the various railroads,
contragts were awarded during 1939
for grade separation structures in or
near Lios Angeles, Turlock, Berksley,
Palm Springs Statiom, Pomona and
Palo Alto. At Firebangh in Fresno
County a grade erossing is being elim-
inated by reronting the State highway
through the eity.

In Santa Clara County work began
in the elosing days of the year on the

last link in the construetion of the
highway between Santa Cruz and Los
Gatoz. The construetion of this final
two-mile seetion between Oaks Road
and Lios Gatos will complete a pro-
gram first begun in 1933 looking
toward the complete replacement of
the totally inadequate original road
with a through route of modern
grade, alipnment and width,

DIVIDED HIGHWAYS

To meet the urgent requirements
of inereased traffic volume on the
State Highway System for modern
divided highways several projects of
this type were started in 1939,

One contraet for the reconstruetion
of an additional streteh of the Coast
Highway between Oxnard and Santa
Monica provides for an inerease of
3.7 miles in the portion of this route
comstrueted with a central dividing
strip.

Through the guburban area east of
San Diego between La Mesa and El
Cajon construetion was begun during
the year on a four-mile seetion of di-
vided highway on T. 8. Route 80,

Extending northerly for 1.7 miles
Irom the City of Mereed on T. 8, 99
work is in progress on a contraet for
divided 4-lane construction. On this
project the present two-lane pave-
ment will be preserved intaet through-
out the major part of the project. To
provide a 4-lane traveled way a sep-
arate two-lane road is being built on
a slightly higher prade east of the
present roadway.

ARROY(Q SECO PAREWAY

Five separate contracts were
awarded during the year in continu-
ance of the program for constroetion
of the Arroyo Seeo Parkway, When
complete this development is designed
to afford a high speed {reeway for the
ereat volume of traffic between Los
Angeles and Pasadena.

Other important work undertaken
during the year includes the pave-
ment of a six-mile stretch of the Pa-
cifie Highway, T, 8, 99°W, from Red
Bluff southerly; grading and surfac-
ing of 3.4 additional miles of the Mint
Canyon Short Cuot on the new align-
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Director Clark
Signs His Name
On 71,000 Bonds

IGNTNG his name at the rate of
15000 times on each day he
devoted himself to the task,

Director of Puoblie Werks Frank W.
Clark during the last three weels has
been engaged on five separate days in
attachine his signature to $71,000,000
worth of San Franciseo-Oakland Bay
Bridge bonds.

Using a multiple signing device,
Mr, Clark has been able to sien twenty
bonds at a time, He was completing
his monumental job when this issue
of California Highwavs and Public
Works went to press.

The work of signing the honds
should be completed by February 15
in order that they may be distributed
to bond helders prior to Mareh 1,

The bonds will replace temporary
ones issned last summer when a group
of bond houses purchased from the
Reconstrnetion Finance Corporation
the entire San Franciseo-Cakland
Bay Bridge bond issue,

This issne has been resold by the
hond houses and the new bonds will
be delivered to the purchasers by the
Ban Franciseo Banl, fisecal agent of
the California Toll Bridee Authority
after Mr., Clark and the bank have
signed them,

The Reconstruction Finance Cor-
poration orviginally financed the build-
ing of the bay span, holding as col-
lateral bonds of the State of Califor-
nia, and then disposed of the issue to
bond houses which sold them to the
publie.

The bonds pay 4 per eent interest.

ment of State Route 23 in Los An-
geles Clounty; reeonstruction of 7
miles of the Redwood Highway in
Mendoeino Connty between Hopland
and Ukiah; improvement of 7.3 miles
of the Coast Route in Monterey
County along the Salinas River be-
tween Bradley and the Ban Luis
Obispo County line; grading and sur-
facing 9 miles of the Redding-Alturas
Lateral hetween Adin and Canby in
Modoe County ; and the reloeation of
f miles of the Sacramento-Placerville
Road U. 8 50 between Folsom and
Clarksville,

FRANK W. CLARK, Director of Public Works
At duplicating machine signing his name 15,000 times a day on Bay Bridge Bonds

Low Tolls Boost Bay Span Traffic

TOTAL of 840910 vehicles
erossed the San Francisco-Oak-

land Bay DBridge in Janmary,
1840, Director of Public Works
Frank W. Clark reported to Gov-
ernor Culbert L. Olson.

This was 13.% per cent in excess of
the figure for Jannary a year ago.

If the traffic to Treasure Island is
excluded, the resulting net bridge
{raffic over the previous Janoary
shows an inerease of 217 per cent.
Some of this is attributable to a natu-
ral healthy growth, but the majority
of it has resnlted from the two sub-
stantial toll reductions effected doring
the last year. The present toll is

Passenger Autos and Auto Trailers_________

Motoreyeles and Tricars____
Buses ___ ;
Trucks and Truck Trailers.... e
QARREY: oo T

Tetal Vehicles TR S T

California Highways and Public Works (February, 1940)

202 per cent less than it was 12
months ago.

The 35-cent toll on antos ereated an
unprecedented demand for nickels
and dimes. The eoin wrapping ma-
chine at the toll plaza handled 1,008,-
(N0 eoins during the month.

The elimination of the charge for
extra passengers in automobiles and
the substitution of a troek toll based
on pross weight, in liea of the former
combination toll for truek and net
weight, have both proved a biz boon
in handling traffic at the toll plaza.
This has partienlarly facilitated the
speed of handling truelks.

Jannary totals and eomparative
fizures were:

Jan. Jan. Dec. Total Since
1940 1838 1938  Opening
72,440 667,648 7766256 28444728
e 24T 2,774 2,824 132,173
———-- 16489 13,106 16,596 457,421
41,798 43,651 42,816 1,360,847
- 16732 18917 15552 479,362
e B49.010 V46,005 854,413 30,274,531
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Before and after channelization of East 18th Street and Lakeshere Avenue, Oakland, along south shore of Lake Maerritt.

Channelizing Traffic In Oakland

By GEORGE MATTIS, Engineer, City Cooperative Projects District IV

both to vehienlar and pedes-

trian traffic, at street and high-
way intersections have led to an
intensive study by  highway and
municipal engineers everywhere in an
effort to determine adequate measures
to reduce accidenis ut thess danger
ZONES,

Tha Division of Higliways has ere-
ated a Department of Safety which is
now aetively working on the problems
of salely for hichway traffie through-

F[‘L-IE many resurring aecidents,

out the Btate. The larger cities have
also inaugurated Safety Departments
which are now actively attempling 1o
solve the traffie problems ereated by
the ever-inereasing treaffle on  their
glrevis.

In the City of Oakland, this prob
lem has been assigned to o Traffle
Committes composed of certain ity
officials and representatives of mpoo-
tant vivie organizations, Frank C,
Myers has been designated as Acting
Traffic Engineer and, in eooporation

with John ¢, Marr, City Planning
Engineer, hos designed and the city
has  construeted, 12 channelization
projects nnder the supervision of Qity
Engineer Walter N, Frickstad.

These fmprovements were con-
strueted as a cooperative project with
the State 4 cent gas tax allocation to
eities for atrests of major importance
and with WPA funds and personnel,
No attempt was made to segregate the
posts for eneh project as in most eases
the work wae a part of & larger

El Embarcaders batween Grand Avenus and Lakeshore Avenue, n wide, high traffic count street transformed into 2 lanes separated
by & small park.

[Twelve]
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Grand Avenues and Harrison Strest (ntersection, first marked with painted |ine and then channelized as shown at right

project of street widening and resur-
facing.

The 12 channelization projects al-
ready completed are located at the fol-
lowing street intersections:

Broadway and Patton Strect.

Grand Avenue and Harrison Strest

Broadway and Landvale Road.

B5th Avenue and Camden Street.

Camden Street and Seminary

Avanue,

Excelsior Avenue and Athol

Avenue.

Yan Buren Avenue and Perry

Strest.

Santa Clara Avenue and Grand

Avenue.

T4th Avenue and East 12th Street

88th Avenuz and San Leandro

Streot.

. East 1Bth Street and Lakeshore
Avenue.

12. El Embarcaders, batween Grand

Avenue and Lakeshore Avenue.

To those familiar with Cakland's
gtreet system, 1t will be noted that

P @ N p phppo

-

-
b

eight of these projects are on State
highway routes and four on major
streets only, Strangely enongh, the
larger projects are not on State high-
way Toutes.

The two largest and most compre-
hensive projects are designated as No.
11, East 18th Street and Lakeshore
Avenue, and No. 12, El Embareadero,
between Grand Avenue and Liakeshore
Avenue. Projeet No, 89, 14th Avenue
and East 12th Sireet, which is on
State Hirchway Route 105, might be
considered of major importance be-
eanse of its size and eost, but as now
eonstructed, is only considered a tems-
porary development to provide relief
until a more eomprehensive project
can be finaneed.

In determining the projeets [or
channelization, the committee em.
phasized particularly the problems of
traffie eontrol and movement, special
emphasis being placed upon the fac-

tors causing accidents, the time of
ereatest accident frequency, type of
aceident, physical eonditions of the
gtroet system, and the effeet chan-
nelization wounld have upon futore
development,

The size, shape, and general design
of the channelization is determined by
the topography of the intersection,
giving full consideration to the diree-
tiom the traffle desires to go. In all
cases, a design is prepared by the Aet-
ing Traffic Engineer and approved by
the City Engineer and City Planning
Engineer before being submitted to
the eommittee as a whole, When the
design is finally approved, the chan-
nelization i constructed as deslgned,

In one ease, the intersection at
Broadway and Patton Street, the de-
sign was painted upon the pavement
with white water paint and traffic was
direeted to follow the lanes as out-

(Continued on page 18)

Broadway and Patton Street intersection as [t looked befors and after traffic was plainly directed by channelization.

California Highways and Public Works (rebruary, 1940)
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Administrative Problems of
State Highway Maintenance

By T. H. DENNIS, Maintenance Engineer

This iz the second installment of an address delivered by Mr. Dennis at the recent meeting of the Btate-wide
Highway Committee of the Oalifornia State Chamber of Commerce at the Palace Hotel in San Franecisco,

AINTENANCE expenditures

have inereased sinee 1934,

but with the sole exception of
1838, when extraordinary storm dam-
age pecurred, such expenditures have
been at a legser rate than the growth
of traflic, which has inerensed approx-
imately 33 per cent, measured on the
basis of fuel used. Muintenance ex-
penditures have inereased 24.2 per
eent in the same period.

Tables 6§ and 7 have been prepared
to sliow the variation in expenditures
from July 1933 to June 1939%—a six-
year period, Table & shows the pro-
portion, expresged in percentage, of
funds expended by years for each
class of work. Table 7 shows the vari-
ation from year {o year of the amount
required by elass of work.

The effect of the storms of 1938
in partienlarly noticeable on traveled
way, shoulders and roadsides. Some
of the shoulder repair was deferred
and earried out in 1939. The general
incerease from vear to vear is attribu-
table to several factors—to the inerease
in traffle for one thing; to the neces-
gity for handling ever-srowing traffie
on pavements that are too narrow to

permit the most sconomieal mainte-
nanee; and to the necessity of main-
taining types of surface that are be-
low the design required for the num-
ber of vehicles using the roads. In
this connection, there is enuse for con-
cern not alone with the number of
vehicles using the ronds, but with
their weights, Recent studies indi-
cate that many roads are earrying
heavier weights than was generally
supposed.

BLIDE HEMDYAL OO0STS

There are ineidental items of ex-
pense which appear of minor impor-
tance, but absorb an sppreciable
amount each vear. A case in point
is the eost of fagmen, During work
on the travelled way on heavy traffio
rontes, it is now necessary to provide
flagmen as a regular part of the opera-
tions in order to protect the workmen,

The largest single item in roadside
charges is the eost of slide removal
This item refleets the severity of
storm eonditions, one yvear with an.
other. It is influeneed, also, by stand-
ards of construetion.

In response to traffic demands, such

standards have been raised from year
to year. This is exemplified in the
expenditures for grading. In the
years 1913 to 1923, only 37.8 per cent
of eonstruction eost was for grading.
From 1934 to 1938, this item required
56,2 per cent of the funds expended.
This increase in depth of cut and
height of fill naturally has been re-
fleeted in a definite increase in cost
af maintenanes,

BTARIMLIZATION RUNB HIGH

It is not economical to trim cut
banks and slopes to their ultimate
position at the time of construetion.
It is the accepted practice to trim
them to reasonably safe limits and to
take care of slides and subsidence
through maintenance operations, It
is not oneommon to spend $50,000 or
more for stabilization on o piece of
new constricetion ten miles or less in
length during this period of westher-
ing. As an example, at Point Mugu
on Houte 60 a single slide of o half
million yards oecurred., Reecurring
slides are likewise snconntered along
the Redwood Highway, the Ban Bim-
eon Highway, the Ban Muoreos Pass,

TAEBLE &
Variation in Maintenance Expenditure from Year to Year by Class of Work 1834 to 1030
Expenditures Expressed in Percentage by Total Expenditures
Class of Work July, 1833, to June, 1938
Symbal = —
Percentage

1038 1936 1937 1938 1930 1834.29 Amount

Traveled Way. . o .........| 8.T4 43.18 45,32 3T.30 3611 3TAT 40.86 $20,668,295.77
Bhoulders. s reec s e 4.36 4.76 4.69 4.29 4.75 7.1 5.13 2,507,094.31
Rosd Sidef..ec.ecs e 2059 3142 32.03 36.07 38.49 30.61 33.20 16,842,131.16
BArotur. e e e e s e s st ————— 6.61 6.27 3.92 5.67 6.37 748 5.93 3,000,370.36
Safety Deviess. oo B.24 6,08 BuB1 5.53 4.88 674 5.48 2,77,176.69
T e R i = 1.69 1.65 210 2.26 1.88 2.55 203 1,026,636.51
g S e it S | 444 a.27 7.7 4.55 4.92 4.54 2,295 40488
Miscellansous. . e .. 2.80 251 245 1.81 1.35 244 218 1,103,940.49
Englnearing..cceecarcnsansmcsnssnsnes o7 071 gl 0.60 0.e3 0.56 281,854.34
Totals. e 100.00 100.00 100.00 100.00 100.00 100.00 100,00 §50,586,933.30
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Washout north of Ojal on the Ventura-Maricopa Highway In Venturs County during the storm of 1038,

the Angeles Crest, the San Gabriel
Clanyon, the Rim of the World and
the Bharp's Park road sonth of San
Frunciseo,

In addition to inereased slide re-
moval it is pertinent to mention here
other inereases mmherent in the eon-
struetion not eommonly taken into
aceount by the layman in constder-
ing maintenance expenditures, A
typical example is the new route
throngh Altamont Pass. This is a
divided four-lane seetion, 56 feet wide,
with heavy euts and fills, as compared
to the two-lane width of old road.

The cost of mainiaining this new sec-
tion for the year just past wos $958
per mile,

Another type of improvement that
represents a direet inerease in mainte-
nanee cost is the divided roadway,
where the old road {8 retained in
serviee to carpy traffie in one diree-
tion, Typieal examples are the see.
tioms north of Modesto, south of Mer-
oed and south of Bakersfield, all on
7. 8. 89, The cost of npkeep on the
old seetions of road is nearly as great
as before and, in addition, there is
the new section with shoulders on

TABLE 7

each side, the extra width of right of
way and all faeilities for o complote
two-lnne  road,

Rowdside charges also inelude eost
of woeed and vegetation sontrol. The
expense of this work has increased
from about $70,000 in 1934 to $136,-
000 in 1939, Weed control, under
the luw, is subjeet to recommendations
by eounty horticulinral eommissions
and is mandatory when so initiated,

Expenditures for bridges, while
relatively not a large amount, are
inereaging from year to year. The
number of weak or otherwise inade-

Variation in Maintenance Expenditures by Years for Bach Class of Work
July, 1033, to June, 1939, Expressed in Percentage

|- Percentage by Years | Total 1934-30
Symbaol | — A = 2 =
1935 1836 1937 19838 1930 Per cant Amaount

Traveled Way_ e eeeincea ] 16.43 17.82 14.92 18.80 15.70 100 $20,668,208.77
Bhoulders. e ] 14.42 14.67 13.65 18.56 25.98 100 2,587,004.31
Road Sides e i 14.67 16,46 1721 25.08 15.74 100 16:842,131.15
BhructUres. e e e m———— 13.08 16.42 10,62 15,60 2mn 21,60 100 3,000,370.36
Safety Devices________________________| 1320 14.34 16.18 1647 1B.76 21.07 100 2,771,176.60
B T T — 4 12.60 16.66 18.17 18.58 21.54 100 1,026,835.51
] R R e e ] (R L | 1521 11.567 26.53 21.24 18.57 100 2,296,426.68
Miscellgneous_____________ 1770 17.85 18.01 14.25 13.06 18.13 100 1,103,848.49
Enginesring_ .. _____ _____ | 1748 19.88 20.46 18.00 24.18 100 281,854,324

Total®o oo 1554 16.07 1833 21,16 1712 100 $50,588.933.30
California Highways and Public Works (February, 1940) [Fifreen ]
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quate strustures can not be reduced
materially by replacement in any one
yvear, It is essential therefore, that
whatever funds are required to lkeep
the bridges in sale condition be made
available as soon as a need develops,
The trend in this regard is shown in
Table 7, with 443 per cent of the six-
vear expenditure applied in the last
1Wo years.

The steady inerease in expenditures
for safety devices is shown in Table 7,
with a variation of from 13.2 per cent
in 1934 to 2107 per cent in 1939
This item inclondes cost of placing
traffic stripes, as well as operating
illuminated signs, traffie signals and
highway lighting. If present de-
mands are an indication, the amonnt
required will continme to inerense
each Year, Sllde an Ridge Route, Los Angeles County, in 1938 storm.

the *“Drift'" classification. The cost
of this work varies from vear fo year
with the severity of the particular sea-
sor. It is essential, if the work is
to be successful, that a complete or-
ranization be ready and equipped to
start work at any time after the first
heavy snowfall, There is little indi-
cation in advance as to the severity
of a seasom. The expense of prepa-
ration is the same, therefore, every
vear, and the expense of stand-hy
service is considerable, even in a mild
HEASOT.

In reviewing the record of expendi-
tures for the wvear ended June 30,
1938, it is found that the average cost
per mils for maintenance in thirty-
geven eounties of the State with San
Franciseo eity and county excluded,
wis less than the averare rate of $700
per mile, In the other twenty eoun-

There are some 350 miles of road
on which trees have been planted by
tha State. In addition, there are
many plantings st subways and
entrances Lo towns,

The marked inerease in the eost of
“iree'" maintenanee is primarily due
to improvement work undertaken at
the insistanee of the Federal Govern-
ment, Omne per eent of Federal funds
must be applied to roadside beantifica-
tion under existing regulations.

Ag the annual cost of upkeep is fre-
quently equal to the original cost on
eertain types of planting, mainte-
nanee expenditures have inereased
mndnly. If the investment is to be
preserved, there is little prospeet that
this item ean be redueed,

The eost of snow removal and sand- N :
ing ey pavement is & major item in Floed damage on Redding-Alturas Highway, Shasta County in 1937 storm.

California Highways and Public Works (February, 1940 [Seventeen]



ties, the average cost exeesded that
amount. As an indieation of the
amounts and resson for such heavy
expense, there is listed in Table 8 a
few sections showing the oecasion for
the work, as well as per mile eost for
the various elasses of work.

In summarizing the disenssion by
elass of expenditures, it is to be noted
that the upkeep expense for the most
essentinal features—the traveled way,
shoulders and structures—represents
nearly 52 per cent of total mainte-
nance cost. The roadside item, which,
insofar as shde removal and restora.
tion is eoncerned, is equally essential,
represents 33 per eent of expendi-
tures. The eost for safety deviees,
trees and drifts is 12 per eent of the
total,

Expenditures may also be analveed
from an entirely different point of
view. Expenditures for salaries and
wages for the year ended June 30,
1939, were 4453 per cent of the total
on the roral State highways.

The balance of the expenditure
was mada up as follows:

Materiale and Supplies_ 21 449
Service and Expense... 6.12%
Equipment Rental ____ 17.39%

All the charges for these
were directly applicable to ifie
sections of the highway, In addition,
10.52 per cent of the total expense
was of a general pature and not sus-
eeptible to direet allocation to the
foregoing items.

Total expenditures for direst labor
amounted to 3 837 719.46. Ti is esti-
mated that during the eurrent year,
this amount may be ineressed by
approximately $375,000 due to in-
Creases in s This is a mat-
ter over which the Division exercises
only nmominal eontrol, ginee the stat-
utes provide, when an employes's
effiiency rating amounts to 80 per
eent, for an automatic increase in
salary up to a set maximum. Since,
from Febrpary 1932 to April 1937,
no inereases in salaries were given
within any prades. and sines appoint-
menis were made at the minimum
salaries, it follows that a large per-

ner that period, the t.lﬂngt
of trend that will develop in labor
cost would have been less marked.
It may be noted in passing that the
above distribution of ex i in
Califormia 35 in line with those gen-

i
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Channelizing Traffic in Oakland

{Continued from page 11)

lined. A study was made of the man-
ner in whisch the traffie used the trafiic
lunes. From this study, a few minor
modifications were made in the design
before it was constructed.

EPEED OF VEHICLES CONTROLLED

Home eities have outlined the design
on the pavement with timber bulk-
heads, tie eurbs, and sand hags
painted white as an experiment in
channelizing an intersection. These
methods are effective bot often ereate
a hazard because of their temporary
nature, with the added pecessity of
proper illumination at night

Two reasons are paramount in the
canses of asecidents; namely,
and disrezard of the rules of the road ;
ie, traffic laws,

By chamnelizing traffie into well-
defined lanes, it becomes imperative
for traffie to slow down to enter the
traffic lanes, so spest] is comtrolled.
Sinee all traffie in a channelized inter-
section must use the same lane or
parallel lane when going in one diree-
tionn, the whims of the *'roadhog’ are
in & measure controlled.

INTERESTING STATISTICS

The Safety and Traffic Engineering
Department of the American Aniomo-
bile Assosiation has given a great

amount of thought and study to the
safety of traffie and many interesting
facts have been disclosed. Tt was
found that in a 7-vear trend of traffie
fatalities. in 30 eities, nonpedestrian
deaths had been redoced 30 per cent
while pedesirian Ffatalities had in-
ereased 40 per eent. Tt was also
found that two out of three pedes-
trinns killed were over 40 years of
ne, less than 1/10 are children under
15 wears, and only } are between 16

nnd-i-ﬂynannflgf

eral thronghout the United Stntm.
The report to the Highway Research
Bnud already referred to states:
“Maintenanes expenditures are made
in reasonably fixed proportions: Di-
uﬁhhuriﬂtnﬁ!permtuftﬂtll
expenditures; materials 17 to 28 per
unt.mlpmmtﬂ]tnﬂlpﬂ'mt
and overhead 5 to 11 per eent.”’

The third imstallment of Mr. Desais

addrens will ﬁ im the March isme of
itar.

In another investigation, it was
found that unfamiliarity with prob-
lems of motor vehiele operation plays
an important part in pedestrian fatal-
ities. Connecticut studied 1,031 deaths
to pedestrians over 15 and found that
05 per eent had never been licensed to
drive. Who, of the drivers of motor
vohieles, has not been startled at night
by & pedesl'.man appeRring und&enl;.'
in view, walking leisnrely?
pedestrians apparently do not rﬂlm
that unless they are in direct line of
the beams of light, the driver of the
ear i% invariably unaware of his
presence on the roadway.

These investieations disclosed that
75 per cent of the pedestrian fatalities
oeceurred mfter sunset. An elderly
pedesirian walking at the rate of
about 2 miles per hour will require
half a minuie to eross an intersection
baving a roadway width of 90 feet
between sidewalks, An  antomobile
traveling at the rate of 25 miles per
hour will traverse 1,100 feet in the
same length of time. The lack of ap-
preciation of the time and speed of
the antomobile and often the lack of
the driver's considerstion of the
pedesirian’s problems have led to
many accidents.

By channeliring wehienlar traffie,
the width of roadway has in all cases
been reduced to a oneway street,
This permits the installation of safety

zgones for pedestrian traffic. In all
m aceidentz to both vehienlar and
pedestrian traffie have beem greatly
reduead by channelization.

A eolligion dingram submitied by
the City of Oakland on two of the
intersections fully substantiated this
gtatement. At East 18th Street and
Takeshore Avenue in 1937, before
channelization, there were 10 aeci-
dents with a dailv vehienlar traffie
throngh the interseetion of approxi-
mately 14000 vehicles. Tn 1938, the
ehannelization was made. Durine all
of 1939, there was only one aecident
in the new channelized intersection.
This ascident was due to a deliberate
violation of right-of-way rules on the
part of one of the drivers. While no
traffic count has been made sinee the
intersection was channelized, it is
known that vehicular traffie has in-
ereased considerably.

{Continaed on page 27)
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Mew highway in Santa Ama Canyon graded for ultimate 4-lane divided highway section with surfacing for two lanes compleied.
Qil-mix berma on right prevent slopes ercsion,

Relocation in Santa Ana Canyon

By A. EVERETT SMITH, Assistant Highway Engineer

HE **Mountains to the Sea''

I roiite provides the residents of

Riverside and San Bernardino
vounties their most acoesgible route to
the eoast where many go to enjoy the
recrentions of the beach areas, This
same route also provides the populous
harbor and beach areas of Los An-
geles and Orange eounties their most
direet road to the wvarious resoris
loeated in the mountains of Riverside
and Ban Bernardino sounties,

This route is State Sign Route No.
18 which passes through the citiea of
Riverside, Corona and Santa Ana and
through the Santa Ana Canyon,
entering the eanyon proper west of
Corona. The highway at this loea-
tion s known as the "'Santa Ana
Canyon Highway."'

Constroetion on new alignment of
that portion of the highway extend-
ing westerly from Corona to the Riv-
orside-Orange County line on the
pouth side of the eanyon was com-
pleted December 8 1939, The re-

uhignment was made necessary by the
eomstruction of the Prado Dam neross
the Santa Ana River for flood econ-
irol in Orange Connty.

The dam, now being constrocted
for the impounding of flood waters,
has caused the dehabiliment of the
area within the confines of the ulti-
mate high water eontour line and in-
volved the removal of many buildings
nnd focilities. A portion of the
Santa Fe Railway and the Santa Ana
Canyon Highway were under the
ultimate high water elevation, This
necessarily mvolved the reloention of
the railway and the highway facili-
Lies,

Reconstruetion of this portion of
highway had been under considers-
tion for some time, but eculd not be
undertnken until the location of the
dam was determined

When the dam loeation was defl-
nitely fixed by the . B, Engineers,
a survey was maie and plans drafted
for the new highway. The new high-

California Highways and Public Works (Feruary, 1940)

way location extends in an almost
direct line from Corona {o an inter-
section with the existing highway at
the Orange County line, whereas the
old road angled from Corona north-
westerly to Prado and continued
down along the south side of the
Santa Ana River.

[t was through this section nlong
the river that eonsiderabls damoge
wis experienced during the flood of
March, 1988, The new location is a
distinet advantage over the old road.
It is high above the river, it reduces
the length by about one mile and
eliminates many sharp and danger-
ous curves, It i8 south of the old
road and skirts the mountains rising
from the river channel.

For building this new highway
link, & eontract was first awarded by
the Orange County Flood Control
District to Person & Hollingsworth
and Wilbur C. Cole for the construe-
tion of approximately 1.5 miles op-

{Continued on page #8)
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Relecation of the Santa Ana Canyon Highway necessitated by conmstruction of Prado Dam across the Santa Ana River for
flood eontrol in Orange County between Corona and the Orange County line, takes tha highway and Santa Fe Railrosd, both of
which were flooded in 1938, high above the river. In addition the more direct route shortens the distance about a mile and elimi-
nates many sharp and dangerous curves.

[ Twenty] (February, 1940) Califormia Highways and Public Works



Construction Progress and

Pavement Records for 1939

Publication of the following annual report by the Construction Department of the Division of Highways,
giving details of pavement construction during the past year, is eagerly awaited both by contractors and State engi-
neers connected with the various projects, who evinee a keen competitive interest in the records of average daily
concrete yardage, strength per square inch, per cent variation in cement control, asphalt tonnage, ete., and ronghness

index per mile,

By EARL WITHYCOMBE, Assistant Construction Engineer

tensive Investizational work be

eonducted on all projeets during
the planning stage to note and study
the snbsurface conditions that might
affect the stability of the roadway.
The character of the soil, the presence
of underground water and any weak-
ness in the geological strueture are
carefully investigated. Expenditures
for such work vange from 76 per
mile to as high as $1,000 per mile on
heavy highway construction. The
greater part of this expenditure is
invested in borings taken with drill
rigs constructed especially for this
purpose, and with the mformation
furnished by these borings, a fairly
aceurate record can be obtained of
the efficiency with which nature has
laid down the foundation upon which
the roadway is to be eonstruected.

The actual cash value of the re-
turns paid by sueh investigational
work is a very intangible fienre, but
the fact that it does pay dividends
can not be denied, In work con-
structed in recent years, the frequency
of major slides, slipouts, and setile-
ments, with their annoying interrup-
tiom to traffie; has been materially
reduced. That overdesign sometimes
resilts from the effort to avoid any
chanee of failure where indications
given by the investizations are un-
favorable, ean not be denied, and
special effort is necessary to pgnard
against excesses; however, the added
faetor of safety in such instances is
often a very desirable quality,

The greater part of the investiga-
tional work iz earried on by the
various distriets with their own labo-
ratory forces, but when large
diameter borings beecome necessary,

PEESENT policy dictates that in-

the Headquarters Laboratory is
ealled into conference, and they fur-
nish the equipment and personnel re-
fquired to eonduct sneh work.

For the newly constructed road-
way blankets are provided wherever
possible with the most snitable local
material selected for the purpose, and
in some instanees, blanketing ma-
terial has been imported from a con-
siderable distance. This strengthen-
ing of the immediate foundation for
the road surfaece has resnlted in a
more or less revolutionary revision of
ideas of the requirements for a satie-
factory pavement surface. Sueh
hases have eliminated the necessity
of the so-called high-type pavement
in a great many cases, permitting the
nge of intermediate types, or have
made it possible to materially reduce
the pavement thickness, As a consge-
quence, construetion costs have been
materially decreased and more miles
of improved highway have been con-
structed with the funds available. A
concrete example of this tendency is
indicated in the comparison of mile-
ages constructed during the past two
vears. The combined mileape of the
permanent or high-types constrocted
in 1939 iz but 17 per cent of that
construeted in 1938,

The life of the intermediate types
is not expected to be comparable with
that of the higher-type pavement, but
their serviee life will be such that
they will pay for themselves in re-
turned income, and when permanent
pavement hecomes necessary, they
will provide an ideal base upon which
to construet same. By such pro-
eedure weakness that may exist
the pavement foundation will be dis-
elosed and will be corrected before
the permanent pavement iz placed.

California Highways and Public Works (February, 1940

PORTLAND CEMENT
CONCRETE

Construction Methods

Burface smoothness has been ma-
terially improved by the use of the
Johnson drag finisher, a development
made by ome of the assistant engi-
neers in the Constroction Department,
whao has been conneeted with this type
of work for a long period of time.
The drag finisher type of manipu-
lation was made optional in compe-
tition with standard methods and has
met with such enthusiastic reeeption
by econtractors that it was used ex-
elusively during the past season. This
method has spread to adjoining states,
and results have heen very pratifving,

Another deviee developed by a eon-
gtruetion emplovee, known as the
Wilezek volumeter, was used to ad-
vantage on some of this season’s
projects to measure the pay quantity
of conerete pavement. This device is
a volume integrator of the subgrade
gection and provides a speedy and
more aceurafe means of measurement
of pay quantity than former methods.
Thiz device has been given recogni-
tion by engineering pohblications,

Approximately 60 per cent of the
1939 concrete pavement was Class
“A'" conerete with six sacks of
cement per eubic yard, the remainder
congisting of (lass B’ with five
sacks of cement per cubie yard.

Automatic seales were used to pro-
portion the aggrezates on all major
projects, and these scales have been
developed to the extent that little dif-
ficulty is experienced in their opera-
tion. Very little cement was propor-
tioned in with the aggregate and in

[ Twenty-one]



Twenty-two foot portland cement concrete pavement betwesn Gaviota Pass and
Banta Ynez River on Blala Highway Route 2 in Santa Barbara County. The record for
cement contral was made on this contract, the average variation being only 0.28 per
cent. The average varlation on State contracts during tha year 1939 was 0.58 por cent

nearly every project, coment was de-
livered to the grade in cloth bags and
dumped by hand into the mixer skip.

With ihe adoption of the Johnson
drag finisher, the operation of plae-
ing conerote has been greatly simpli
fisl. The eguipment now econsists of
one meehanieal tamper and finisher,
providine it is n modern machine ;

otherwise, twn Are rwiuiruld_ with one
dohnson drag finisher amd one eut
Verv little remains to be done
with the eot float behind the drag
finisher, but it does help to give n
more sranular sarface texture and
removes a slight irrecularities that
may reman after the drag fAnisher

has finished.

Construction Records

The maximuom average dody owi-
puf for portland oement concrete
pavement per Bhour day was om
Contract 0TXC20, Road VII-LA
TLA. at San Martines l'.'.i-.:E:l?r' LCan
R Matich Brothers, Contractor,
{500 eubie yards being placed per
uy F. A. Read was the resident

ineer, with H. J. Johnson as street
assrsiant The averacze ti:\i!}' outpul
for the State was 351 ecubic yards
dorine the vear 1939, as compartd to

{08 euhic yvards in 1938

The AUETISE COMPresnee itrength
at 28 davs for Class “"A"" conerete
pavement was 3170 pounds per square
inch in 1939 ecompared to 4760
pounds in 1938 ; while for Class ““B"™
conerete  pavement Al AYETASE
strength of 3740 pounds was obtained
m 1939 as against I8% pounds in
1938

During 1939, the hizhest average
compressive strength for Class “*A'"
rinerete paveient was 5694 pnunu‘h,
also being on Contraet 0TXC20, Road
VILLLA-TO.A, referred to above. The
strongest Class “"B'" eonerete paves
ment averaged 3815 pounds, on Con-
tract 0SXCE, Road VIIT-SBd-26-E,
Santa Ana River Bridese approaches
Basich Rros, Contractors: 0. B
Malkson, resident engineer; and H
Bridgeman, assistant

The record for cement comirol was
made on Contract 06VCZE65VO1S,
Road V-5.B-2-D, Caviota Pass to
Santa Ynex River, the average varia
tiom being but 0.28 per cent, Sparks
& Mundo were the conbtraotors ; J. 0L
Adams, resident engineer: and 8, N.
Isham, assistant. The average varin.
tion for the State during 1039 was
0.58 per cent, as compared to (.72
per eent in 1938,

[ Twenty-two] (February, 1940) California Highways and Public Works




Six-lane free-way with 11-foot asphalt concrote, portland cement concrete, and plant-mix pavement sirips on Arroys Seco Parkway
between Los Angeles and Pasadena,

The record for surfuce smoothnesy
was made on Contract 04TC7-84TC16,
Road IV-Ala-5-D, Castro Valley
Junetion to San Leandro, with an
average roughness per mile of 4.8
inches, Jones & King were the con-
tractors:; F. W. Montell, resident
engineer ; and . H. DeardoriT, assist-
unt. The average smoothness for the
State in 1939 was 5.8 inches per mile
as eompared to 7.8 inches for 1988,
a 26 per cent improvement in riding
surface,

1 ASPHALT CONCRETE

Construction Methods

The operation of mixing plants has
not changed mueh in the past few
vears. Auntomatie seales for the pro-
portioning of aggregate were used on
ull major prajeets during 1939,

The wuse of higher-penetration
psphults has become standard prac-
tiee, nnd a considerable amount was

~ PORTLAND CEMENT CONCRETE PAVEMENT

g in the past season’s work. There
are three penetration ranges permis-
sible, 71 to 85, 86 to 100, and 101 to
120, the grade to be designated by the
enginesr to suit eonditions for the
partienlsr projeet.

Sand gradings for asphalt eonerete
have been materinlly revised, permit-
tine & much coarser sand to be used,
and the amount of filler dust has been
reduced, These changes have pro-
dueed a mixture that is easier to
handle and 15 less eritical to fluetuna-

RECORDS FOR 1939

—— _i ; [ ——
o £ =
= (%2 (3],
5 M - o
$2 39 | £5 |8
Resident Street .= e 5 =5
Logation Contracter Engineer Asnistant - L EE’ :E ; i
e o -
' g5 8% | 8% |£:
g% | 5% | &% ?"‘
2g | =w B g %
<o J <5 L= |EE
Castra Valley Junction—San Leandro....... . Jones & Kinge-. oo .. W, Montell | H. H. Deardorff. . 427.0 3620 082 4.8
Gaviota Pass—Santa Yaez River_. —w.C. O, Sparks & Mundo
Eng'g. Co. . P —d, C. Adama__ . 5. M. lsham.......280.0 ABEZ 28 Ea
Tunnel Bta—Placerita Canyon. ... -ariMith Company ..— .. E. L. Seite.__ . Fleharty .. . 40 269 AT 5.B
Hough Strest—Meridian Ave. . Llaude Fisher Co... .. ___R. J. Hatfiald AW, Garr____... 413.4 6042 50 4.0
Sulphur Slide—Riverside County Line. V. A, Dennis Cow oo F. 8. Cressy. oo —H. D. Johnson. 218.0 saxr 1.00 B.E
Santiage Blvd.—Santa Ana Canyon Rd. United Concrete Pipe Corp.—.H. B. Lindley.. ... H. D. Johnson.... 358.0 4510 <11 a1
Al Ban Martinex Chiguite Canyon..... o LTL - Ty - | M —— TN L [ T T —— —H. B Johnson.... #50.0 Sl e T2
Santa Ana River Bridge approaches... -Basich Bros. .. B B Malknon. cee-H. Bridgeman ... #71 M8 .92 5.4
La Mesa—Grossment ... ... -Griffith Company .. L. H, Willlams......._E. C. Dodson_. . 3080 3542 50 B2
Averagss ____ 3810 STTo(A) O.58 5.4
AT40({D)
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tioms i the amonnt of asphalt used.
A seal cont has been provided for
asphalt concrete nsing not to exceed
one-tenth gallon of emulsified asphalt
per square yard of surface and with-
out a cover coat, Where the surface
iz somewhat elosed, the emmlsion is
diluted before applieation with equal
pirts of water. Traffle enn be carried
over this seal eoat without ineon-
venienee.  The amount of aetual
asphalt is just sufficient to eoat the
bottom of the surface interstices
which are inaccessible to the roller
and without lenving an appreciahle
amount on the sorface that is in econ-
tact with the tires. No raveling of
the surface is experienced with work
earriedd on evem in  the coldest
wenther, singe this seal coat has been
adopted, and the surface is appar-
ently sealed off from any infiltration
of water. Asphalt surfaces with this
seal coat have funetioned remarkably
well over a period of five years.

The efficiency of spreading and
finishing mashines lLas been ma-
terially inereased, and machines that
are now mannfactured in California
especially for this purpose are far
stiperior to any on the market.

Rolling and compueting of mix.
tures follow previous practise. The
use of the three-nxle roller has re-
duoced the amount of equipment
required where large output is pro-
dneed. The method of eross-rolling
to remove irregularities as a final
operation 4 neeessary behind any
equipment so fur wsed. The Seite
bump-marker, a development by one
of the econstruetion personnel, is in
general use to rapidly mark surface
irregularities on whisl to concentrate

ASPHALT CONCRETE PAVEMENT

the eross-rolling, This equipment has
been in demand throughout the west-
ern states,

The average roughness for the 1939
senson exceeds that of 1038 by 3.5
inches per mile, largely because of the
limited length of each project con-
stroneted in 1939, the average length
being but 23 per cent of that of the
1938 projects.

Construction Records

The highest average dadly owlput
of asphalt pavement tonnage was
placed on Contract (4TOT7-84TC16,
Road IV-Ala-5.1d, between Castro
Valley Junetion and San Leandro,
where 684 tons were placed by Jones
& King, Contractor; ', W. Montell
was the resident engineer, with E. E.
Watkins, stroet assistant,

The average daily output for the
State was 6618 tons in 1939, as eom-
pared to 660 tons in 1938,

The highest stability of surface miz-
fures was obtained also on Contract
MTCT-BTOL6, with an average of
48.2 per cent. The average stability
for the State was 324 per cent for
1939, compared to 354 per cent in
1948,

The densest swrface miziure was
placed on Contract 0LIVCS, Road
XI-Riv-26-Ind,FF, between west cily
limits of Tdeho and Route 64, where
the avernge rolative specifie gravity
was 960 per cent. R. E. Hazard &
Soms wore the confractors; R C.
Payne, resident engineer:; and M. C.
Barron, street assistant. The average
for the State in 1939 was 038 per
"E“E eompared to 935 per cent in
1938,

The record for surface smoothness

was secured on Contract (4TCT-
B4TC16, Road TV-Ala-5-1), between
Castro Valley Junetion and San
Leandrs, where the average was 9.7
inches per mile. The contractor was
Jones & King, with . W, Mantell as
resident engineer, und E, E. Wat-
kins, street assistant, The average
for the State in 1919 was 18.8 inches
;!lgggm_ile, compared to 153 miles in

BITUMINOUS TREATED
SURFACES

The road-mix type leads the plant.
mix slightly doring 1838, about 260
miles of the two types being con-
strugted during the year. A con-
siderable part of this mileage was
construeted on rouds of major im-
portance,

Road-mix construction was lurgely
aceomplished by traveling mizers. A
method of readily determining the
amount of oil necessary with nn ag-
gregute by coating the same with s
solvent, was experimented with by
Resident Engineer C. V. Kane and
worked out satisfactorily for the ag-
gregate with which they were using.
The Laboratory is now working out
4 technique to muake the method ap-
plicable to any aggregate, and it is
expected that the equipment will be
available for next season's work, By
this means, fluctuations in the ofl de-
mand may be readily diseovered in
the fleld, and {he necessary corree-
tions made without delay,

Approximately the snme mileage of
anrmor coat was constrooted in 1939

[(Conilnued on pags 55

RECORDS FOR 1939
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Castro Valley Junction—8an Leandra. . Jones & King_____ . .. . F. W. Montell___ ... E. E. Watkins_._.__ 684.0 8.2 #1.0 o.T
M. Main St.—Mission Rosd on Daly and Mar-

engo Bis. ______ . eeeeneds Es Haddoe®. e .-G P, Montgomary.-..-A. L. Hawkine... B23.0 30 =23 173

Filmer—Hepper Crask .. e mnmemnMiBECD Construction Co....— W. |, Tomplaton .- W. A. Norman.... 5840 220 ME MO

Hough Strest—Maridlan Ave.________ __ Clapde Fisher Cou... ... .....R. J. Hatfleld......__A. W. Carr....... 430.0 36,9 920 0.8

Rivera Underpass—S8henandoah Ave.... ... W, E. Hall CovvrerrroneeeeW. D: Eaton. . G. H, Lamb...___ 29020 38.0 #1.1 175

Lomita Bivd. te Wilmington—Ban Pedro Rd.. . Griffith Company ... ...-—C: N. Anlay. . __A. W. Carr...___ 4283 42.5 0.8 0.6

Glassell Ave., Falrhaven Ave—85. Clty limlits__Sully-Miller Co. . .. A, L, Hawkina—_..G. H. Lamb.—.. #3.1 340 03 103

Anaheim—Telegraph Rd. to Rivera..... . .. J, E. Haddock.__._.____ ___W. D, Eaton___ ___H. D. Johnson __ 2480 16.0 0668 305

Oeean Ave., Colorado Ave—Plco Bivd... ... Oswald Bros. . . _H. J. Fallai— ___A. W, Carr—..... - 5510 4.0 6.8 407

W. City Limits, Indic—Route 84 . .. A. E. Marard & Sona___ R.C.Payne........ .M. C. Barfon...... 6350 2.1 B6.0 227

Averages ____ G618 ira 838 168
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Divided highway with two 23-fool road-mix surfaced lanes between Colton and Riverside on Routs 43 in Riverside and Ban
Bernarding Counties.
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BITUMINOUS TREATED SURFACES: RECORDS FOR 1939

Plant Mix
Location Contractor Resident Englnaer| Roushness [ndex
Inches par mile
4 mi. 5. of Fagan—B8iggs Ade——________ . _Plazza & Huntley________ e a0, Wommeko e
0.3 mi. N. of Sonema Co. Line—Sgquaw Cresk___________ S PR AN e o

Hirschdale—MNevada State Line___________ ___ ———Unlon Paving Co._ _____ __________________J. W,
At Colfax grade separation__ . _______ R

Colfax Overhead Crossing—0.6 mi. N.__
Kiesel—Sacramento Weir _______

1.8 mi~3.8 mi. southwest of Sebastopal____________________Fmbleton.Schumacher _____

Mulr—Willow Pass e e Maeeo Construction Co. .

Var. points Napa and Sonoma Countles_ A, G. Ralseh___ RS

At Mapa Stats Hospital______ __ _____ ___ s e, TG R s e e s e B CAratAd T o T RER
S5an Lucas—1.3 ml. southerly__________ . __Granite Construstion Cow oo .. ooV E, Poarson____. .. ... __. 21.7
1st-2d Crossing Cuyana River, Lompoc—La Salle Ad.—......—.Basich Bros, . b il Gy AR

Las Cruces—5. Inex River and Orcutt—Guadalupe_ ____ Banlch Broa . . e G AT
Kingsburg—Fresne L AL BRIRGO e FRRITEREO RRPRR I | R [ 17T F—

Tunnel Sta.—Plagerita Canyoen.. - __Giriffith Co.

Noar Galvan o i -8. @. Carro

At Pagific Colony Hospital cspadm] _Giriffith Co.
Filmer—Hopper Creoek ... .. Lot ——=Macce Const. Co._____.
1.5 mi. N. of Azusa—S5an Gatlrml kur Bridge_ .. Lewis Construction Co._
At San Martinez Chiguito Canyen_______ @ o= Matich Bros., ____

2 mi. W. of Los Angeles Co. Line_____ coneeS. Edmundson & Sons__. 5
Lomita Blvd.—Wilmington—San Pedro Bd..______ _ .. ... Griffith Company _____ i
Orange Co. Line—Coroma________ e ¥ A, Dannis Conat. ¥ ¥
Devore—Calon _____________.__ e g 1-'-"1 E. Hall oo _,_E .ﬁ. Bannister________ iy
San Bernardino—Santa Ana Rlvar_ . __ crmmsneeesenea¥s P Dennis Const. Go.. _____.__.______-E- E. Malkson_______________ 6.5
Upland—Haven Ave., SBd.—Verdemont ____ . Oswald Bros. ____ — R, A, Bergman_________ - &8
Brl:eburp—-—El Portar __ e Griffith €O iy, e M. Lund______ sl L TRE
0.6 mi. 5.—1.0 mi. N. of Vallejo___ B DTN AT 1 LN —mmth. G Raiweh____ eoneld. B, Hubbard____ H __ Bna
La Mesa—Grosament _____ IR SRR PN 10 ¢ | 1, B <] RSO R O R d cammmls H. Willlams___ % 244
Hough Street—Meridian Ave. EEE———— e V| B 11T T e S . S R P ) | Y . 2.3
Las Cruces—Atascaders - ... . -e---Basich Bres. . e ieeemads G, Adams_ SRR s e [ |
Buckhorn School—1 mi. S8E, of Piru........ ..“_____._____J E. Haddoode i - . SR T R 1| - D S Ll S
Awverage ______________ PR2
Road Mix
Big Lagoon—1 mil. N. of OricKe e e Claude ©. Wood____________ cm—emm e eenes B Sharvingten___._ .. PEB8
Benbow's—1 mi. N, of Dean Creek._ ceneecnPoulos & MeEwen___ . ......C: A. Shervington___ 34.0
51 mi. E. of Ate. 1, and 1.7 mi—23 mi. E. of Lucumn (por.}o.Lee J. Immel____ . O, M. Butte_____ 36.8
in Fort Bragg—certain streets.. _ —mmmim e —nn—HeElwlg Construstion Co. . .. ooo..... .. A, Wallace ______ 27.4
Madellne—Likely _____ . .- . . . Poulos & MeEwen___ " G. A. Potter____ 38.5
2 mi. W. of Rte. 83—Chester______________ —_Garcla Construction Cnmp:ny omeeea B, A, Bigelow___ 29.6
Callahan—Faort Jones 7.0
Big Bar—Junetien City . o Young & Bon________ ___ 18.4
Shingletown—2.9 ml. easterly_______ ___ ___ ___Claude C. Wood . 220
At Central Valley, 6.5 ml, N. of Redding_______________ Granfield, Farrar & ﬂarlm 7.7
Termo—MNortherly boundary- Poulos & MoEwen. — #3.5
Inspiration Point—Los Gatos.. . Heafey-Moore Co, & Fr:duricmn &
Watson Co. ————— AL Walsh 33.3
I mi. 5. of Davenport—Waddell Creek. .. __ MN. M. Ball Sons. 11.9
3.5 mi. E. of Bell's 5ta.—Mer. Co. Lino___ - 0.2
Visalia Airport—4 mi. 5 of Dinuba._____ 51.8

San Joaguin River—Kelshaw Corner______ ¢ &
1.2 mi. M. of La Canada—Mt. Wilsen Rd._._______ R . E. - as.7
0.1 mi. 5. of 58d. Co. Line—Colton________ R

Barstow—1 mile northerly._ ... _
Big Bear Dam—Meadow Lane___________________ i i 0.5

Sonora Junction—Colevilla (por.) 8.2
4 mi. E.~12 mi. E. of Molave___.___________ 15.8
Death Valley Mational Mon.—Death 'u'qlle;' .lunctlnn_____._u:wald Bms 't 53.6
Benton Gtation—MNevada State Line_______________ _ ___J, A, Casson. 7.4
8.6 ml.—10.7 mi. SE. of Keeler_________ 381
Boulder Park—Mountaln Springs__ 28.6
Mase TREETRE- o e Ba:mh Brok weco.- — . &3
Through La Jolia Indlan Reservation ... - .--Hq E. Hazard & Soms_______________________m. G Fayne_____ 16.0

Average ___ ... 3.9

Armor Coat
1 mi. W. of Snodgrass Slough—Glennvale oo oo o Hemstreet & Beli_______ W, W, Greer—_________ ___. B&E
Davis Wye—Willow Slough, Cache Cresk—2.2 mi, N. ______ =, A Forde___ . ______ SRR | [ 82.2
Bryte—Broderick, Lincoln Way—Auburn Blvde.._.___ —eaWWs G 36,2
1 mi. E. of Bell's §ta.—3 mi, W. of Merced Co. Line___ - el 8 PAYSON o e 2B
Morthweod Park—Guorneville __..-...____-_____-__-.--__--_-..,.Hufe;r-Moore Co. & Fredarlukun &,
cmm e nn— ¥ A Rice.__

1.2 mi—8.2 ml, E. of Mission San Jose. . .. . Jones & KNG oeoe e e F. W. Montell___
Woodwardia—Hall's Bridge .cceeeceeaa e e el e e e e S T

Average .. e —— b63.3
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Highway Bids and Awards Jan., 1940

DEL NORTE COUNTY—Across Smith
River abour 9% miles north of Crescent City,
i combination steel girder and relnforeed
conerete bridge to be construcied and abouot
08 mile of approsaches to be graded and o
bituminous seal cont applied, IDhstriet I,
Route 71, Section A, Hanraban Connelly
Co., Han Franeciseo, $246,830; John Hooon,
Han Rafael, 2206222 A, Sedan and Hon,
Oalland, $206,769; 0. W, Caletti & Co., San
Rufael, $32740758; R. G. Clifford, Ban Fran-
ciseo, 2270,065 7 B, E. 8mith, Eureka, $279,
TO0; United Conerete 1’153 Corp. & Mercer
Traser Co., BEureka, $2015885. Contract
awarded to Joseph Bhaw, Oakland, $246,028,

IMPERIAL COUNTY —Construct port-
land eement concrete bridge and remove
existing bridge at Central Main Canal, one
and ome-half miles west of El Centro.  Ids-
trict X1, Route 12, Section . Thomas Con-
struction Co, DBurbank, 810,628; Tavares
Constraetion COo., Los Angeles, 512,500
Chas. W. Pettifer, Long Bench, $20,911;
Valley Construction Co., San Jose, S11.518;
Walter H, Barber, Ban Diego, 512,607, Con-
tract awiarded to B, G. Carroll and Harry L.
Frostor, Ban Diego, §9,0605.

MONTEREY COUNTY—Between 2 miles
south and 3 miles north of Greenfield, about
04 miles to be graded and surfaced with
plant-mixed sorfacing on erusher run base.
Dizstriet ¥V, Route 2, Bections IBD. Fred-
rickzon Brog, Emeryville, ﬁgﬂ,ﬂlﬁ; Piazzn
& Huntley, Ban Jose, 3115, s G WL Ellis,
North Hollywood, $118 844 ; M. J. B. Con-
struction  Co.,  Stockion, §F120,717; A
Teichert & Son, Ine., Sacramento, $121,041 4
Claude . Wood, Lodi, 8121,786; Hemstrest
& Bell, Maryeville, S126,650.
awarde] to Jones and King,
$107,881.

BAN MATEO COUNTY —Between Loke
Lucerne and two miles south of Tunitas
whout 5.8 miles to be graded and surfaced
with plont-mized sorfacing on ernsher run
base, Distriet IV, Roote 56, Sections A T,
A, Telehert & Bon, Tne,, Saeramento, 287,
361 ; Frederickson & ‘Westhrook, ora-
mento, $504,168 ; Eaton & Smith, Ban Fran-
elaen, $304,748 ; Heafey-Moore Co.-Fredrick-
sofl & Watson Construction Co. & H. Harl
Parker, Oakland, #307,192; Granfield, Far-
rar & Carlin, San Froneiseo, $308.718;
Jones & King and Fredrickson Bros., Hoy-
ward, $318232: Maceo Construction Co,
Clearwater, $318,704; The Utah Construe
tion Cn,, San Francisco, $3253.726: Chas. L.
Harney, San Franciseo, 2357,920; MceNutt
Brog., Bugens, Oregon, 5381017, Contract
nwarded to N, M. Ball Sons, Berkeley,
5251974,

BANTA CLARA COUNTY—About 0.5
miile south of Los Gatos, a steel girder sgide-
hill vinduet having a length of D26 feer 6
inches to be constroeted. Ddisteict TV, Route
G, Hection 0. Darl W. Heple, Ban Jose,
04,250 1 Copute & Keebls, San .'lnmh.}is'_.;ﬂf':.

A

Contract
Haywarid,

458 AL Bodn and Bon, Oakland, i‘l 4
Joln Recea, Ban Rofael, $108,076; M. J.
Lameh, Ban Fronciaco, $118640, Contraet

awarded to Heafey-Moore Co, and Fredrick-
;nn sﬁg“’utmn Construction Co,, Oakland,
11, f

HANTA OCLARA OQOUNTY—On Pol-
hemus Street at Ban Jose, an underpass
under the tracks of the Southern Pueifie Co.
tr be monstrocted. Distriet IV, Feeder route.
Carl N. Swenson (o, San Jose, 81345860
Capute & Keeble, n Jose, R137,600;
Trewhitt-Shieldz and Fisher, Fresno, $140,-
(43 : Parrett & Hilp, San Prancizeo, $151.-
495 John Roeea, Ban Hafael, $152,627.
Conteact awarded fo Barl W. Heple, San
Jose, B100,497.

RIBEIYOU COTTNTY —A reinforced con-
crete slab and steel girder overhead oross-

ing over the Bouthern Pacific Co. tracks at
Weell consisting of two G2.54-foot and one
05-foot steel girder spans on steel ecolumns
with reinforcing concrete footings amd abut-
ments, DMereict I, Route 72, Section A
Jolin Roces, San Hafael, $51,125; M. A,
Joenking, Baeramento, $52,670; 1), W, Nichol-
som, Oaklond, $53 : Albert H. Siemer and
John Carcand, San Anselmo, 855,020 Clf-
ford A. Dunn, Klamath Falls, Oregon, 556,-
o4 . M, Price, Huntington Park, 356,420 ;
Robert MeCaorthy, San Franeiseo, 857,610 ¢
A, Boda and Bon, Oakland, $55.004 ; Behon-
mann and Johnson, Bureka, $64,080, Con-
troct awarded to F. Fredenburg, Bo. SBan
Francises, 545,565,

HSONOMA COUONTY—A reinforeed con-
crete bridge acrosg Tolay Creek about 19
miles sonthwest of Napa. Distriet IV, Route
8, Section A. Harold Bmith, St. Heleua,
#6544 ; Robert MeCarthy, San Franeigco,
STHER; John Careano, San Rafacl, $80835;
Q. (0. Gildersloeve, Berleley, 55,160 ; A. Snda
and Sons, Oakland, $5,256; Utal Construo-
tion Co., San Franciseo, $8,375; Stanley I,
Cooley, Palo Alto, $8 444, niract awardsd
to F. Fredenburg, Bo, Ban Franciaco, 56,242,

TULARE COUNTY—Between Kingshurg
and 1.9 miles southerly about 1.7 miles to be
graded and surfaced with asphoalt conerete
and plant-mixed surfeeing.  Distriet VI,
Route 4, Section E. M. J. B. Construction
Co., Stockton, £85,206; A, Teichert & Son,
Ine, Sacramento, 277¢ Marshall 8.
Henrahan, Meresd, 308810: A, Boda and
Hon, Oakland, 8107452, Contract awerded
to Pinzzn & Huntley, San Jose, 377,614,

TULARE COUNTY—DBetween Thermal
Behool and Dueor, about 3.1 miles to be
graded, penetration oil ftreatment aj‘]piiﬁd
thereto and a reinforced concreie hridge to
be constructed. THstrict VI, Route 124, Sec-
tion A, Claude O, Wood, Laodi, .53'_!},1}2?;
Fredrickson Fros., Fmeryville, $2805735; Al
Teichert & Son, Ine, Sacramento, $41,700 ;
Anderson & Franee & Knapp, Visalia, $42-
244 ; Rexroth and Rexroth, Bakersfield, 844,
222: A, 8. Vinnell Co., Alhamhbra, $45.087 ;
K. B. Huxzard & Soma, San Diego, 545,670
Griflith Co., Los Angeles, $46,714 ; The (tah
Construction Co., Ban Franciaco, L1
Vulley Construction Co., Ban Jose, $51,681;
Basich Bros., Torrance, &58.067: G, W.
Ellis, North Hollywoeod, S53.0900: T W, &
E. M. Breedlove, Alhambra, 855,083, Con-
teaet awarded to Louls Binsotti & Son,
Btockton, £36,712.90.

YOLO COUNTY-—Cuusewny across Yolo
By-Pass about § miles west of Bacramento,
o portion to be redecked.  Distriet TTT, Rouwte
6, Beetions A & B, M. J. B, Construction
Co., Stockton, $61,188; John Rocea, San
Rafael, 866,412 ; D, W, Nicholson, Oalkland,
876554, A, Teichert & Bon, Ine, Saera-
mento, #70.746; Fnglneers, Timited, Son
Frameises, STS.085, Contract pwarded o
Fare J. Tmmel, Bevkeley, 858,272,

Plaint of Aute Makers

Tax eollectors teok more money  from
motoristad in specinl fees and taxes in 1838
than motor vehiele manufacturers received
that yenr for new cars and trocks sold in
the United Btates, Wholesale value of the
vehicles, aceording to the Automehile Manu-
faeturers  Association, was Z1,400,000,000,
wherens apecial fees and tuxes pail by motor
vehicle owners excesded &1,500,000,000,

Htate highway geading work is in progress

over five miles between Ta Jolln Indian Res-
crvation and Morettis in Ban Diego County.

California Highways and Public Works (February, 1940)

Channelizing

Trafficin Oakland

{Continued from page 18)

At El Embarcadero during 19385,
there were 12 aceidents reported, two
in which pedestrians were jnvolved,
This intersection was channelized dur-
ing the firgt 6 months of 1939, Dur-
ing the construction period, 3 acci-
dents oceurred. During the last 6
months, 2 accidents ceeurred, one dne
to a defective wind shield and one due
to following too closely. One aceident
oeenrred when a parked ear turned
into the line of traffic, which is not
considered attributable to interseetion
restrictions. A traffic census of this
intersection taken in Januvary, 1937,
showed a daily average for a 24-hour
period of over 22,000 vehicles throngh
El Embarcadero, In addition, 5,000
vehicles used Grand Avenue, novth
and south, and 3,000 nsed Lakeshore
Avenne, north and sounth.

While it is not claimed that chan-
nelization is the complete solution of
intersection problems, the experiment
go far indieates that many of the
causes of secidents have been elimi-
nated and that accidents have been
redneed,

Some motorists complain of their
inability to determine the correct traf-
fir lane to use when approaching a
channeliged intersection, 1t is felf,
however, that this eonfosion is more
pavehologienl than real hecanse ex-
perience has shown that as motorists
hecome familiar with these intersec-
tinns, no more complaints are received
and numbers of accidents are greatly
redieed.

HIGHWAYS IMPROVED AB
TRAFFIC MOVES

The way the State improves high-
ways today with no ineonvenience or
delay to traffie is illustrated in a 2.3
miles grading and plant-mix surfac.
ing job being done on T, 5, High-
way 101 between a point east of El
Capitan Creek and Orvella in Santa
Barbara County.

Bophomore—""Ware hotherad

with athlete’s foot?"

Fregliman—"¥eg, once when the cap-
tnin of the foothall temm eaught me with
hig girl—Hudson Star,

you ever
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Relocation
in Santa Ana

Canyon
(Continned from page 19)

posite the dam site. This portion was
graded to a rough grade section in-
eluding drainage struetures, and a
roadbed for the Santa Fe Railway
tracks Closely following the oom-
pletion of this unit, the Division of
Highways awarded & econtract to
V. R. Dennis Construetion Clompany
for constructing the highway from
Corona to the Orange County line in-
eluding surfacing the portion econ.
structed under the jurisdietion of the
Orange County Flood Contral [dis-
triot.

Waork on these units was notahle
for the heavy grading operations
About one mile east of the Orange
(‘ounty line near the hemd of the
Santa Ana Canyon one eat section
had a maximum height of aver one
htnidred feet and a length of about
one-fourth of a mile. From this hnge
prism, shout ninety thousand ecubie
vards of gravelly material were se-
leeted and processed  for surfacing
material. The surfacing material was
placed on the rongh grade to a depth
of one foot helow profile elevation to
provide stability for the plant-mixed
surfacing.

As the location of this project was
back from the river channel, the new
alignment erossed many fAngerlike
ridges extending from the nearby
range of the Santa Ana Mountains,
The heavy grading involved in eross
ontting these ridges made it neces-
sary, in order to balanee quantities,
to construet at this time n roadway
width adequate for four lanes of
divided traffie, rather than to eon-
struet for two lanes and later widen
for a four-lane seetion. The westerly
vne-halfl mile was constructed to a
standard 38-foot seetion.

For a riding surface, a three-inch
thickness of plant-mixed surfacing
was placed on the surfacing material.
Through the ion graded for an
nltimate four divided highway
section the plant-mixed surfacing was

laced on the north half of the rond-

in due regard for the future
four-lane development.

Bordering each side of the surfae-
ing, shoulders were construeted to a
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In Memoriam
George Eruest Wotton

Witk the death af Gesrge Wallen au
Jemuary 1, 1948, pthe Sew Frasciucs-
Ouakland Bay Bridge bas last 2 loyal aud
valwabls rapleyes, snd bis folleonw werk-
era, bath ot the Adminisivation Buald.
img awd Contral Ofice bave lact 2 valued
friend.

Mr. Wotten gradusted in May, 1922,
from the Usiversty of Californiaz with
a B 5. Degrow im Civil Emgincering. He
way firwd rmployed by private convulting
ragimeeri bn San Frasciico and later by
tbe late George Parey im the romviruc-
tiom of the tnbe sudevaeath the Oakland
Evtwary that boary biv wame, After the
completion of thiy project Mr. Wottan
warted to woark far the Aridge Depare-
mentd af the State Dividen of Highway
im 1928, ax a bridge desiguev. In Sep-
tembar, 1951, be was transferved to the
Design Department of the Sam Fras-
ciswe-Daklawd Bay Bridge where be was
employed uatil bisv nutimely death,

Mr. Watten war & loyel, capable awd
renscicaltans worker, tateccated in balp-
img stbers iw their work, and alway
willimg fu give froely af s ouw Hme.

He¢ war burw May T, 1099, in Ouk-
Iaend, Califerwia. He sttended grade
snd ligh whesli in that city end the
Uwitersify of Califernis im Berkedey,
whrre by gradusted with bswors frem
thy College of Civill Engineerimg. Hr i
mmrpired by his widew Adcdyn, bis par.
emty, Mr. and Mro. E M. Wetten, snd
thres pvters, To these is estended the
despest iympathy of bis co-workers snd
r;ﬂ:rn-fth Department af Public

wr

width of seven feet with a road-mix
surface treatment.

The section of new highway is built
to modern standards with curves so
ensy they are not s limiting factor in
legal

In addition to the ever inereasing
volume of pleasure traffic between the
mountain resort areas in Riverside
and San Pernardino counties, and the
beach areas, the volume of freight
traffic between the Long Beach and
San Padro harbors and the farms and
rities of the interior counties is also
constantly inecreasing.

In the past few vears, the Division
of Highways reconstroeted this route
from the Riverside-Orange County
line, westerly through the balanee of
the Banta Ana Canyon. With the
eompletion of this project, the high-
way through the entire canyon ean
now be {traversed quickly and safely

Pavement
Records for 1939

| Comitnsed from page 200

ay was built in 1938 On the whole,
an improvement was made in the rid-
ing gqualities of this type of rosd sur-
faecw.

The record for surface smoothness
of plant-mix, 6.5 inehes per mile, was
made on Contraet 08VOS, Road VIII-
BRd-26-A, San Bernandino to Banta
Anin River. V. R. Dennis Compiny
was the eontractor and G. K, Malk.
son, the regident engineer. The State
average for 1939 was 26.0 inches per
mile, a8 compared to 215 inches in
1938,

The record for surface smoothness
of road-mix type, 6.3 inches per mile,
was made on Contract 011X C4, Hoad
XI-Riv-187-F, near Thermal, by
Basich Bros, contraetor, and . R
Hagherg, resident engineer. The
State average for 1939 was 31.9 inches
per mile, compared to 357 inches in
1938

The record surface smoothness for
armor eont surfaee 251 inches per
mile, was made on Contract WS,
Road IV-SC132-C, one mile east of
Pell's Station to three miles west of
Mereed County Line. Granfield, Far-
rar & Carlin were contractors, with
H. 8. Payson, resident engincer, This
compares to the record for 1008, when
284 inches was averaged on one
projest,

S S T

in vontrast to the unpleasaniness and
the ever present danger element of
riding over the short steep grades
and sharp ecurves of less than a
devade ago,

Another gignifieant development
made nécessary by the Prado Dam is
the necessity for the relocation of the
State highway route between Prade
and Pomona. This route is one that
in likely to beeome of major im
ance due to its strategie geographical
loeation.

As some five miles of this route in
the vicinity of Prado is under the
nitimate highwater line, its relocation
is necessary and will mvolve recon.
struetion of between five and ten
miles of highway to make satisfactory
connections outside of the flood water
basin.
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State of California
CULBERT L. OLSON, Governor

Department of Public Works

Headquarters: Public Works Building, Twelfth and N Streets, Sacramento

FRANK W. CLARK, Director of Public Works
FRANZ R. SACHSE, Assistant Director

CALIFORNIA HIGHWAY COMMISSION

LAWRENCE HARRETT, Chalrman, San Francisco
IENER W, NIELSEN, Fresno
AMERIGO BOELZANT, Los Angeles
BERT L. VAUGHN, Jacumba
L. G. HITCHCOCK, Santa osa
BYRON N. 800TT, Becroiary

DIVISION OF HIGHWAYS

0. H. PURCELL, State Highwny Engineer
G. T. MceCOY, Assistunt Siate Highway Engineer
4. G, BTANDLEY, Principal Assistant Enginesr
R. H. WILSON, Office Engineer
T. E. STANTON, Materinls and Ressarch Engineer
FRED J, GRUMM, Engineer of Surveys aml Plans
R. M, GILLIE, Construction Enginesr
T. H. DEXNNIS, Maintenance Engineer
F. W. PANHORST, Bridge Engineer
I.. ¥. CAMPRELL, Enginesr of City and Cooperative Projecis
R. H. STALNAKER, Equipment Engineer
J. W. VICRREY, Safoty Engioee
E. B HIGGINE, Comptrolloy

DISTRICT ENGINEERS
E. R. GREEN, District 1, Burcka
F. W. HARELWOOD, Distriet 11, Redding
CHARLES H, WHITMORE, District IT1, Maryaville
INO, H. SKEGGS, District TV, San Francisen
L. H. GIBSON, District V, San Lais Obispo
E T. 8COTT, Distriet VI. Fresno
8. V. CORTELYOU, IMstrict VIL, Los Augeles
E @ SULLIVAN, District VILL San Bernarding
B W. LOWDEX {Acting), District IX, Biahop
R. E. PIERCE, IMsiriot X, Stockton
E E WALLACE, Dvstrict XT. Spu Diego
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SAN FRANCISCO-OAKLAND BAY BRIDGE

RALPH A. TUDOR, Princlpal Bridge Engineer, Maint=panes
nmd Operation

GLENN B. WOODRUFF, Principal Rridge Engineer, Constroetion

DIVISION OF WATER RESOURCES

EDWARD HYATT, Stute Engineer, Chief of Division
GEORGE T. GUNSTON, Administrative Assistant
HAROLD CONKLING, Deputy in Charge Walter Rights

A Dy, EDMONSTON, Deputy in Charge Water
Hesolirees Investigation

R. L. JONES, Depuly in Charge Flood Control and Reclamatlon
GEORGE W. HAWLEY, Deputy in Charge Dams
SPENCER BURROUGHS, Attorney
GORDON ZANDER, Adjulication, Water Dhstribution

DIVISION OF ARCHITECTURE J

W. K. DANIELS, Assistant State Architeot, in Clhorge of INvision
P. T. POAGE, Assistunt State Architect

HEADQUARTERS
H. W, DeHAVEN, Bupervising Architectural Diraftsman
. H. KROMER, Prioecipal Structural Enginesr
CARLETON PIERBON, Bupervising Specification Writir
J. W, DUTTON, Principal Enginesr, General Construetion

W, H. ROCKINGHAM, Principal Mechanical and Electrical
angineer
. B. BERG, Bapervising Estimator of Building Construction

DIVISION OF CONTRACTS AND RIGHTS OF WAY ]

C. C. CARLETON, Chief
FRANK B, DURKEE, Attorney
€. R MONTGOMERY, Altoriey

ROBERT E. REED, Attorney
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