


CALIFORNIA HIGHWAYS AND PUBLIC WORKS

Official Journal of the Division of Highways of the Department of Public Works, State of Calitornia
FRAMK W. CLARK, Director €. H. PURCELL, State Highway Engineer ). W, HOWE, Editer K. C. ADAMS, Assoclate Edlior

Published for information of the members of the department and the citizens of California

Editan ol newipapen end othery are privileged 1o use matter contained herein. Cots will be gladly loaned wpon request
mmhmh-‘“'ﬂ.r 0. Box 1499, Sacramento, Califomla

Vol. 18 MARCH 1940
-_— —_—

Table of Contents

Page
February Storm Damage to Property, Levees, Highways and Agricultural
Lands in Northern California Estimated at $16.000000_____________ 1to T
Highway Damages Total £1.267,000. Acres Floaded Total 500,000 _______ 1
Iustrations of Flooded Orchards and Farm Lands North of Colusa. .. . 2
Proclamation That a Stute of Emergency Exists Tssued by Governor
Calbertdi Ol s e e e e AT et s a
Pieture of Flooded Section of Princeton and Marooned Cattle. .. h ]
Mustration of Governor Olson Greeting Refugees Housed in State Fair
L b STV SO L - (e R S S i s 4
Photograph of Harold E. von Bergpen, Engineer, [‘lruwned While ".Ialmur
Fipad:--Magaiyements - . . e +4
Views of Broken Levees, Wreeked Bridge, and Tnundated Towns. b
Beenes on Damaged gnd Flooded Highways . 6
Pieture of 400-Fool Slipout on Redwoond Highway Near Clov l'rflnlt | — 7
Building the Mint Canyon Cutoff in Lios Angeles County oo ]
My Ralph ©. Mypers, dAeelstant IHebriofl O foe Enplaosy
Pieture of Equipment Making 130-Foot Cat on Mint Canyon Cutoff______ 9
Palm Bprings Highway Relocation Inelndes Grade Separation and 'nder-
T L E Y Ty DL S PP e P 10
My A, Everatt Nodih, doslatont Highwap Foglaeer
Seenes on RHealigned Palm Springs ighway - - - o cimeeeeceeeeeee 11
Demner Summit Bnow Clearing Operations {Cover Page Pletore) .- oo 12
Morgan Keaton Appointed Depuoty Direector of Publiec Works. ... ... ... 12
Realignment of U, 8, 40 Between Sacramento and Dixon Staeted. ... 13

By K. K. Pleree, Helviad Eaginsa
Twe Steel Bridges Under Constroction Aceross Eel River on Redwood

By o e R -e--14-15
By A, J, Meahon, Kewior Bvidge }ul.pl.rlrl'l‘
Channslization of Highway Intersections at Grade, Dlostrated ..o 17-20
Ity L. A, Wegnnouth, dssistant Nighttay Baglieey
Bay Bridge Traffic Exeeeds February, 1939 Figure - _____ 21
Construction of Funston Avenue Approach to Golden Gate Dridge Nears
1T ] T T e v N e (P i S e T e — 22
By Jon, N. Bhopgs, [Mairiet Englucor
Views of Equipment at Work on Funston Avenue Approach______ 23
Administrative Problems of State Highway Maintennnes {Final Tnstall-
B e e e i e e e e e s e e 25-26

By T. H. Donwis, Motuwtenauos Eugineer
Bids and Awards of Contracts for Febroary, 1940 _ . e ; ag



Flood waters of Bacrameanto River pour through break in levee north of Colusa.

Storm Damage $16,000,000

AIN storms, which in some sections attained cloudburst proportions, wrought havec o highways, levees and rich
agricultural lands in northern California during the period February 25 to 29 and caused damage variously esti-
mated at from §14,000,000 to $16,000,000,

When it became evident that the torrential downpours in the Sacramento Valley had created a catastrophe of major mag-
nitude, Governor Culbert L. Olson took personal command of the situation, mobilizing forces of the Department of Public
Works, National Guard, Highway Patrol, State Department of Public Health and other State agencies for relief work,
the evacuation of flood refugees, protection of the levee systems on the Sacramento, Feather, American and Eel Rivers
and other waterways and for the prevention of epidemics among thousands of persons made homeless by raging waters,

The Governor requested and obtained from Washington W, P, A, emergency relief funds totaling $130,000; ordered
the National Guard out in Yolo County to rescue several hundred stranded migrants in the vicinity of Winters and provide
them with housing, food and clothing at the State Fair Grounds in Sacramento; directed the Division of Water Resources to
assign 650 W, P. A. employees to levee patrol duty to augment State and Federal forces engaged in this work; sent doctors,
nurses and sanitary engineers of the Department of Health into flooded areas where water for domestic use had become
polluted to guard against disease and appointed an Emergency Council to study requests for assistance from flood-stricken
communities to make immediate use of $1,129,000 of Stare Emergency Fund monies made available under the Governor’s
Proclamation (see page 3) that a state of emergency exists,

Director of Public Works Frank W. Clark flung the maintenance crews of the Division of Highways and the entire
force of the Division of Water Resources into the battle with the elements, Men of the Maintenance Department in five
northern California Highway Districts labored night and day during the storm period with only a few hours time out for
sleep. Some crews worked for twenty-four hours and thirty-six hours at a streech,

As this magazine goes to press, twenty-five northern California counties, including the great Sacramento Valley
and the rich Delta lands of San Joaquin are tl:lltrsi:ng from the disaster and counting the toll of their losses.

Highway Damage Totals $1,267,200 |

flood damage to State highways and bridges during

the storms of Febroary 25 to 29 amounted to
£1,267,200 as nearly as can be estimated at this fime
by Director of Public Works Frank W. Clark,

The damage was concentrated in the fwenty-five north-
westerly eounties, It was partienlarly severe in the
upper and eentral portions of the Sacramento Valley
und was oceasionsd by waters which surged over banks
and levees of the Sacramento, Feather, American, BEeol,
Trinity and Ruossian rivers and their tributaries, Cache
and Putah erecks in Yolo Coonty and by-passes in Sut-
ter anil Coluss eounties and by landslides and ship outs

The entire Peninsula area soulth of San Franciseo
wlzo snifered considerably.,

The severity of the storm is indicated by data from
the recards of the Bacramento affice of the United States

(Continued on page A)

I.'\' FIVE northern California Highway Distriets,

Flood Waters Cover 500,000 Acres

OTUR days of torreniial rains, beginning on Eehr‘il-
ury 26th sent the rivers of Northern California out
of their banks, flooding approximately 275,000 acres
ol furm land and 225,000 seres of hy-pass and overflow
areas in the Sacramento Vaelley cansing damages 1o
levees estimated at 500,000, HEstimates of the total
damage to crops and property range variously from
$10,000,000 1o 16,000,000, Until complete surveys have
heen made aeenrate estimates of the total storm damage
are impossihle
Berinning with moderately heavy rains, the storm in-
ereased in intensity until Febrnary 27th when the heav-
jest rainfall ficures were recorded. The full foree of
the storm ecentersd m the Swerra Nevada along the
watershed of the Yuoba, Feather and Sacramento rivers
Heavy rainfalls were also recorded along the north coust.
South of the American River watershed the storm raged



in short torrential downpours of
elondburst proportions

As the intensity of the storm in-
ereastd and it became evident an
energency was imminent, every avail-
fible engineer in the State Division of
Water Resources was assizned to the
direction of emergency repilr crews,
river patrol work and stream gauging.
Ntute Engineer Edward Hyatt ob-
tained the serviees of 650 W.P.A.
workers for emergeney work on levees
and patrol work., In addition hun
dreds of others volunteered for patrol
duty and aided in sandbagging weak-
ening levees,

BACRAMENTO RIVER ON HRAMPAGE

Chief destroctionist of the storm
was the mighty Sacramento River
which went on a rampage of record
proportions. As the crest of the flood
waters swept southward, new high
watler records were set by the Sacra-
mento at all peints from Kennett to
Enights Landing where the by.pass
system took the brunt of the burden,

The four days of rains, the beaviest
of whieh struek the watershed above
Kennett, where Shasta Dam is now

[Two]

under construction, sent the Sacra-
mento River stage to 36.3 [eet at the
Kennett gauge of the United States
Wenther Bureau. This is 31 feet
nbove the highest stage ever recorded
by the burean at that point, which
was in 1907, when the gange recorded
33.2 feet, and 7.3 feet above the 29.
foot erest at Kennett in the 1937 Rood.

First city to feel the [ull foree of
the raging river was Redding, where
G0 people were foreed to Hee From
homes in the low-lving sections in the
outskirts of the eity. The city fltra-
tion plant was temporarily put ont
of ecommission, the new Southern
Pacifie railroad bridge and highway
bridges leading into the eity dam-
uged, and portions of Anderson-Cots
tonwod Trrigation Canal washed o,

In the Ssermmento River sanyon
between Redding and Dunsmuir slides
on the Southern Pacifie right-of-way
bloeked rail traffie until Moareh Bl

FARM LANDS INUNDATED

As the crest of the Hood surged
southward it broke throngh levees in-
nndating many thousands of acres of
fortile farm lands, driving hundreds

‘ ii}

Thousands of acres of orchards and farm lands were inundated by levee breaks on the Sacramento River north of Colusa.

from their homes, drowning stoek that
was eanght in the lowlands and wreak-
ing general havoe. It is estimated
that 6,000 people were foreed to flee
from their homes,

However, not all of the damage
came from the Sacramento River.
Orland and Hamilton City were
canght in the overtlow of Stony Creek
and flooded. The water following the
main highway into Orland spread oot
through the residential and business
district, Families west of Orland
were evaenated in boats, The water
reached a depth of eight feet in parts
of that area.

O the east side of the Sacramento
River, Mill and Deer Creeks left their
banks flooding large areas of wheat
lands adjoining the Sacramento High-
way, traflic on 99E was completely
ent off at Vina for three days. Be-
low Chico flood waters from Butte
Creek and from Feather River over-
flow above Honeut spread out over
hundreds of acres of land and the
highway from Durham south to Biges
wis under water most of the distance.
Butte Creek also fanned out into the
Butte Basin.

(March 1940) California Highways and Public Works



MIGEANTE DRIVEN OUT

At Marysville, the swollen Yuba
River drove 450 migrants from a gov-
ernment migrant camp loeated in the
river bottom., The Feather River ef-
fectively blocked rail traffle on the
Southern Paeific when the water
poured over the railroad bridee be-
tween Marysville and Yuba City,

There were sixteen breaks in the
Sacramento River lavees ahove
Princeton—{five on the east side and
eleven on the west side. All of the
breaks were in levees which were he-
low standard either as to grade sec
tion or both, and are sehedunled for
completion under the project con
struction program.

Water from the breaks on the east
side of the river went into the Butlle
Bagin, isolating Butte City although
there was no damage in the town
Mueh of the land in the Butte Basin
is devoted to gun ¢lubs and grazing
lands, The state owns Qowage righis
through the basin and eomparatively
little crop damage is anticipated,
Some rice and grain lands were inun-
dated along Butte Creel,

On the west side of the river the
eleven hreaks in the levees Hooded
many thousands of acres and iselated
the towns of Princeton and (lolusa,

The waters fanned vut in another al-
{Continuead on PaLEE i)

Flood waters surging through levee breaks inundated portions of Princeton.

Proclamation

WHEREAB, exiraordinary floods have ooourred on the Bacramento
River and its tributaries, inundating populated areas and thousands of
acres of highly developed farm lands and forcing hundreds of families
from their homes; and

WHEREAS, there are many breaks in the levees protecting said
areas; and

WHEREAS, unless snid levess ure repaired the mormal szpring
freshets and melting snows will raise the rivers and streams in the Sac-
ramento River basin and caunse water to flow out through these levee
breaks and further inundate parts of sald lands and prevent their
rehabilitation and the resettlement of their population thereon; and

WHEREAS, unless aaid levee breaks are repaired and the popula-
tion of said amreas returned to their homes and farms, they will be pre.
vented from earning their livelihoods and will require public assistance,

NOW, THEREFORE, I, Oulbert L. Olson, Governor of Californin,
pursuant to the provisions of Chapter 662, Statutes of 1929, and pur-
guant to the recommendstion of the State Emergency Council, do hereby
declare an emergency to exist within the boundaries of the basgin of the
Seernmento River and its tributaries, and I hereby instruet the Director
of the Department of Public Works of the 8tate of Californin to make
an immediate gurvey of said area, and to determine the location and
extent of the domage caused by the past floods, of levee breaks, of the
potential danger of further floods at the time of the spring freshets, and
of the best method of rehsbilitating the imundated lands within said
aren and restoring the population of said lands to their homes and
farms, and to take such further steps as are necessary to rehabilitate
said area and its population.

l

This phote shows cattle marconed on railroad tracks,




most unbroken streleh extending from
Hamilton City south to Knights
Landine where thev drained inio the
Yolo By-pass

SUTTER BY-PAES LEVFEE BEEAKS

{n the east side of the river, the
ond waters angmentied by heavy run-
offs from tribmtary streams formed a
vast lake extending from Vina south
to the Tisdale By-pass, an airline dis-
tanes of approximately 65 miles and
varyving in wiith from three to five
miles.

A break m the wesi levee of the
Sutter By-pas north of Meridian
flodded Beclamation Distriet 70 de-
spite the efforts of erews of workers
who stayed on the job until marconed
by the Hosd waters They were
foreed to remain on the levee for 15
honrs before hrilm n-m'un] T]:u'
State had 120 men on patrol duty
an the east levee of the Sutter By
pass which held. The north levee of
the Tisdale By-pass broke flooding
EBeclamation [hstret 1660, which ad
joins Distriet 70 on the south. About
35,000 aeres of fine farming and
aorchard lands were flooded by these
two breaks

As the erest of the flood moved
sonth it econtinued to set new high
reeorids. At Colusa it reached a stage
ok :_'.."-Ii fl_"'l"t '|.'h'hivh WhAR "_'.T rl'{" E]‘Iu'l.l-
the erest at that point in 1937. At
Kunights Landing the river reached 34
Feat, 1‘ﬂrljiiilrl_'l,1 o the 32 6-foot orest
in 1937.

BACRAMENTD WEIR OPENFD

At Baeramento, on February 27th,
Public Works Director Frank W.
Clark orvdered the flood gates of the
sacramento Weir opened when the
river passed the safety stage at 28,4
feet.  With the weir eates opened
the river at Saernmento dropped to
26.5 feet anmd at no time seriously

[Four]

Governaor Culbert L. Olson visits Bood refugees housed st State Fair Grounds after their
evacuatien frem Yelo County lowlands by MNational Guardamen.

threatened the city. The flond gates
between Sacramento and North Sae-
ramento were ¢losed on February
26th, shutting off traffie between the
Fwa &1l 1S

Harold E. von Bergan, who lost his life
in line of duty.

Cine of ten vietims claimed by flood
witters, Harold E, von Bergen, Assist-
ant Hydraulie Engimeer of the Divi-
sion of Water Hesources, lost his life
in line of duty on February 28 while

engaged with twe other members of
the Division stafl in measuring the
flow of water pouring throngh the
Saeramento weir into the Yolo
by pass.

Fred Paget, Associate Hydraolie
Engineer, and Dunean F. MeCallum,
Antomatic Water Gauger Mechanic,
eseaped death in the turbulent by
pass, which was filled to capaeity by
the opening of the Sacramento weir
on the Sacramento River. Pagel
swam ashore when the boat in whieh
the three men were working eapsized
and MeCallum was picked up down
siream by a boat in which [Tnited
States army engineers were taking
megstremanis,

When Paget reached shore, he saw
von Bergen still afloat and then lost
sight of him. The [aet that von
Bergen was a strong swimmer gave
rise to faint hopes that he might have

(Tontinued on pagse 21)

At top—The force of ths flood waters s
shown in the top picture, ona of the breaka
in the Sacramento River leves north of
Colusa whare the awirling watars covered
thousands of acres of adjoining farm
lands. Left center—S8tephens concrate
bridge, & county structure, that was
wrecked when the flood waters of Cache
Creek swept over its banks with unprece-
dented force. Right center—Street floodad
and closed to traffic in Napa City, Napa
County, when the Napa River rose and
swept through the town, At bottom—
State Highway 16, floaded by a break at
Meridian, in Sutter County.

(March 1940) California Highways and Public Works
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U, 8 Highway 09E flooded near Biggs, Butte County.

Weather Burean ut selected loentions,
and more particnlarly for the two
days February 27 and 28,

Traffic was first  ineonvenienoed
when water overflowed the pavement
at innumerable points. As the storm
inereased in intensity, it was neces.
gary to close roads nt sertain points
and eventually entire routes. This
applied especially to roads erossing
or immediately paralleling the Sacra-
mentn Hiver in Glenn, Colusa and
Yolo eounties.

The Division of Highways forees
made every effort to provide and sign
detonrs, and to inform the blie.
All distriets were coordinated in this
respeet. The newspapers, and par-
ticularly the radio stations—EKFBEK,
KPP0, KGO, KEF(O, KROW and
KROY —were very helpful in broad-
casting mformation furnished them
by the Division at almost hourly
intervals

Bainfall Records

Baiowei! i Paimae
P 37 Fas 53

Limw t=a 1 ant 38 :’:“-
Meontgomery Creek, Shasta® 478 o0
Red BluW, Tehama. . .. ___ L8O 4.1
Stirling City, Butte.. .. 1620 ;o7
Dewnieville, Sierra. .. ____ 1130 1558
Mevada City, Novada____.__ 758 1191
Gold Run, Placer.__._.___ . 054 1.m
Middietown, Lake .. . ____ 1073 1258
Besgum, Trimity.. .. ___ 1239 1600
Garberville, Humbeoldt*®___ 038 950

It is alse reported that B75 inches of
rain fell in the Santa Cruz arsa in & 17-
hour period.

* Pour doye recorded.
** [ivivion of Highwaps record.

MAJOR ROTUTES CLOSED

The major routes which were elosad
for periods of a few hours to two days
by high water are as follows:

U. 8. 40—At underpasses east of
Saeramento: between the Canseway
and Davis, and at Putah Creek.

17, 8 99W—Davis Wye 1o Tehama
County line at points north and south
of Woodland, Arbuckle, Willinms,
Willows and Orland ; at bridge north
of Redding; at Pallock.

U. 8. ME—North of Biggs; at Los
Molinos and Cottonwood.

The following routes suffered major
damage :

1. 8. 11—Cloverdale to II-:-plum]
on account of slipout, and at Seotia
on account of hridge failure.

[Six] (March 1940) California Highways and Public Works



Four hundred foot slip-out on Redwood Highway, U. 5, 101, north of Cloverdale

State Sign Hounte 1—Santa Cruz to
San Francisco, and from Jenner to
Ft, Bragg, due fo heavy slides,

State Sign Routes 12 and 29—All
roads in vicinity of Napa doe to high
water in the Napa River.

State Sign  Ronte 20—Redwood
Highway to Williams and Williams to
Yuba City, and east of Marysville
due to flonded sections,

[l 8 299—Areata to Weaverville,
due to shides and washouts,

State Sign Route 44—The easi tim.
ber approach to the former county
Free Bridge east of Redding washed
out om Febroary 27,

State Sign Route 24—The Feather
River route was elosed by washouts
and slides from about six miles west
of the Butte-Plumas County Yine 1o
Greenhorn Creek east of Quiney.

Btate Sign  Route 12—Between
Sebastopol and Monte Rio on the
Russian River, due to floods and slip-
Outs,

Stute Highways 45, 47 and 85 in
Glenn and Colusa counties are still
Hooded due to break in the levees of
the Bacramento River, and there 15 a
major break on Route 99 north of Rio
Vista at Cache Slough,

(Continued on page £7)
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Highway Damage Totals $1,267,200 In 5 Districts

Major highway routes in Northern California are open to traffic
following the severe storms during the last week of February. The

| Scotia Bridge in Humboldt County on the Redwood Highway was put
into service on March 4,
The flood damage to highways was confined principally to five
highway districts as follows:
| District I—Eureka
Mendocine, Humboldt, Lake, Del Norte and portions of
) Trinity and Colusa countdes__________________ $280,500
| District II—Redding
'\ Tehama, Shasta, Plumas, Trinity and portions of Sis-
kivou counties _________.. v e OO
District III—Marysville
Glenn, Colusa, Yuba, Butte, Sutter, Yolo and Bacra- i
mento counties _____________________ S 97,000
Distriet IV—8an Francisco
Bonoma, Napa, Marin, Contra Costa, Alameda, Ban
Mateo, Santa Clara and Santa Cruz counties ____ 330,000
District X—=B8tockton .
Portions of Bacramento, Bolano and Ban Joaguin coun-
3 ties . Pl ot 52,300 |
| —
$1,267,200
|Seven]



Roauwgh grading cperations an Mint Canyon Cut-off, with tractors pulling 26 and 2B cubic yard sarryall scrapers.

Building Mint Canyon Cut-off

By R. C. MYERS, Assistant District Office Enginzer

NUNSETRUCTION on the final
contraet of the “Mint Canyon
Shortent™ in  Lios  Angeles

County 13 nmow well on its  was
toward *'"Tllhh'iil]rl and the benefits
of this 5.2 mils savinge in distance to
nsers of the Mint Canven HWighway
(. 8. Highwny Routes 6 and 305)
will begin to be realized during the
latter part of next summer.

The entire project, which extends
from Tunnel Station, about ong mile
sottherly of the old Newhall tunnel,
to Solamint on the Mint Canvon
Highway, is being done under four
separate contracts, setusl constroe-
tion work having been started in May,
14958,

The first of these contracts ex-
tended from Tunnel Station along the
old Ban Fernando-Newhall Rond to
4 point about four-fifths mile north-
orly of the tunnel and thence on a
dmronal lme toward Solammt, end-
ing at Placerita Creek.

[Eight]

The letting of this contract was
shortly followed by two other eon-
tracts, one being for & new reinforesd
eonerete  hridge sceross the Santa
Clara River near Solamml and the
pther for an overhead erossing of the
Southern Pacific ralrond at Solamint.

THREE CONTRACTS COMPLETED

These thres econtracts have been
completed, the immediate benefit be-
ing the elimination of the Newhall
Tounnel by making an open et
through the summit of the Newhall
mouwntaing and the widening, straight-
ening and improving alignment on
two miles of the old San Fernundo.
Newhall romd from Tuonmel Stotion
to the point where the **Short (ot
starts.

[t remains for the fourth and pres-
ent eontract to ‘A1l in the gap” from
Placerita Creek to the Solamint June-
tion, thereby putting into service the
new dingondl road which will zave 5.2

miles in distapes to antomobile traffie
(averaging 4000 cars daily) which
mses the Mind Canyon Highway (17, 8,
Highways 6 and 395) between Los
Angeles and Mojave and points
northerly therefrom.

The project as a whole is essentially
it large ““dirt moving"' job, there be-
ing 1,520,000 cubie vards of exeava-
tion along the 7.13 mile distance be-
tween Tunne]l Station and Solamint
handled under the two erading con-
traets,

The “*Short Cat,"” whieh neludes
the present contract (340 miles) and
1.7 wmiles graded and paved under
g previous eontract, is being surfaced
to & width of 33 feet (3 traffic lanes)
except for 2000 fest at the summit
of the hilly country which it trav-
erses.  Throngh this section, on ac
count of somewhat impaired sight
distanee, the snrfacing will be 46 feot
in width (4 traffie lanes).

{Clontinued on page 203
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Pisneering 134-foot eut and 70-foot fill down natural slope of B5:4 in Mint Canyon Cut-ofl grading operations.
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Palm Springs Relocation Includes
Grade Separation and Underpass

By A. EVERETT SMITH, Assistant Highway Engineer

inerease, the ever growing popu

larity of the desert recreation and
resort areas in Southern California
has presented definite teaffie demands
for improved highway [acilities to
such wrens, This 15 especially troe of
the portion of the State highway be-
tween [/, 8. Highway 99 and Palm
Bprings in Riverside County, This
portion is on State Sign Houte No. 111
and branches from 17, 3, 99 a little
over one mile west of Whitewater,
It forms an wlternate route to Indio
via Palm Springs and Cathedral City,

IN ADDITION to normal trafe

\ T35, RIE,SEEBM
Y

. 8. Highway No, 99, going east-
erly from Los Aungeles, proceeds
through the San Gorgonio Pass, and
passes through Banning, Whitewater
and Indie. Due to the rugged moun-
tnin ranges, a number of major high-
wavs converge and use the RBan Gor-
gonio Pass in eommon, They are
. 8. Highways 99, 60 and 70.

This caused a heavy concentration
in traffic through this portion and
traffic congestion is aceentuated by
freight and produee trucking to and
from the Cosehelln and Tmperial Val
leys on one side and the Los Angeles
metropolitan and harbor areas on the

[Ten]

ﬁ__.r
L) .F‘-IIF’H.'
! /_5*{4.,:- e

ather, To this al seasonal periods are
added throngs of motorists who seck
the warm  desert  sunshine, the
beauties of the lavish beds of wild
Howers, or a visit to their frvorite
disert resort.

At the junetion of U, B, Highway
99 and State Sign H.nulu 111 the
“Magiec Eye'" traffic counter has re-
corded over 35,000 vehicles in a single
day. Traffie How charts show that
a large portion of this traffie goes to
Palm Springs.

As the portion f the Palm Springs
rined hetween W itewater amd Snow

b ETA TE

Creek was substandard, a seetion of
new highway was construeted from
Snow Creek northwesterly to an inter-
section with 17, 8, 09 agbhout & mile
west of the old Whitewater Junetion
This improvement, $.15 miles in
length, is on new alignment and forms
the hiypotenuse of a triangle reducine
the distance of the old road repre-
senting the two legs of the triangle,
hy three-fourths of a mile. The sonth-
easterly end of this project connecis
with an improvement eompleted in
1937 a umit of which was & new
modern bridge strueture across Snow
Creek, A stundard type highway was

ent through Whitewater [Point,

The superseded portion of the old
road had nomerons sharp ourves and
an irregular grade that followed the
natural ground line. Abrupt turns
on each side of a grade erossing over
the tracks of the Southern Paeific
Company constituted a traffle menace,

This old road is veplaced by the
new project which follows along the
ponth side of the railroad (o o vantage
point and crosses under the tracks
by an underpass structure,

The project, in general, comsists

of a 38-foot graded roadbed surfaced
with oil-mix, the underpass struc-
ture, a bridge across an overflow
channel of the Whitewater River,
and a connecting road across the
tracks to Palm Bprings Station,

Ax the native matorinl used in eon-
structing the graded romdbed did not
eonfain adequoate binding properties
to form o stable subgrade, o road-mix
surfaee treatment was applied to the
entire width of the roadbed to a depth
of four inches. This was topped with
a riding surface of plant-mixed
surfacing.

(March 1940) California Highways and Public Works



Storm drainage originates on  the
slopes of the San Bernardine Moun
tain range to the north amd fows
sonitherly to the foot of San Jaecinto
Mountain where it unites with Snow
Creek nnd flows to the Salton Sea.
This drainage is intermittent, oecnr.
ring with storms and subsiding soon
after. The overflow channel of the
Whitewater River i usually a dry
wash but with a I}'[bi:'M desert elond
Tnarst may become a torrent.

(ver this channel was sonstructed
i bridge consisting of seven, thirty
foot reinforesd conerete slab spans
on reinforeed conerete piers and two,
eight-foot  cantilever spans.  The
bridge provides a clear roadway width
of 26 feet Roadway embankments
adjacent Lo the bridge wers protected
from storm damage by roek riprap.
The rock was obtained from n point of
the monntaing east of Snow Creek
Bridge,

The H]'?'Hlt' separation stroefure con-
sists of three forty-sis-foot eight-ineh
steel beam track spans with ballasted
steel deck on eonerele piers and abut
ments with wing walls. This strue-
ture also provides a clear roadway
width of 26 fert. To protect the
underpass from the cross flow, large
diteches and dikes were constrooted to
intercept and divert the storm water

Muring the eonsirneiion of the nn-
derpass the railroad traffic was ear
riedd on a shoofly track. Highway
traffie nsed the old road and was main
tained at each end while the connee-
tions were being constrovied,

oA W T R, e

e i S A S

Engineer McBroom Wins
Bridge Design Prize

For a timher bridee design sub-
mitted in a nation-wide contest spon-
sored by the Nationol Lumber Manu-
factnrers’ Aspocigtion, the American
Forest Products Industries and the
Timber Engineering Company, E. H
MeBroom, Associate Bridge Engineer
of the Division of Highwavs, his been
nwnaridled seeond '|'r["-|j.|" of J#200,

At top—Underpass bansath railroad on
Palm Springs realignment. Below—Ra-
Inforced concrete slab bridge on reip-
forcad concrete piers over Whitewater
River overflow channel and view at south-
east end of project where road crosses
Bnow Cresk and cuts through point of
San Jacinte Mountain, At bottom—View
of portion of highway locking toward San
Jacinte Mountain e&r route to Palm
Springs. Snow Creek an left.
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Snow ClearingJob
On the Donner
Summit Highway

HE main transcontinental hish
way [rom northern California
to the East, known as [U_ 8. 40
summit of the Sierra
Nevadda Mouuntains throash Donner
Pass at an elevatiom of 7130 feet
This pass is named for the Donuer
Party, which met disaster durine the
winter of 1847 while attemptinz to
eross the mountains to reach Cab-
fornia. Deep snow on the summit =
o longer an impassable barrier. The
route which the old Emigrant Trail
followed = now traversed by a mod-
ern highway, which is kept open to
all vear travel

The high Sierras however, still offer
ilefinite winter hazards, and the Don
ner Summit road is kept open nnder
ns severe climatie eonditions as are
eneountered anywhere in the United
Stated.  During the winter of 1937
19838 the total snowfall at Soda
Springs was 602 inches, The season
1938-1939 was regirded as a mild
winter, the fall being only 284 inches.
The fall at Soda Springs during the
present season up to Mareh 2 1940,
has been 321 inches

Maintenance of the Donner High-
way as an all-year route dates from
1931, and sines that time travel over
the summit has been halted or de
layed only during periods of excep-
tionally beavy storms. During the
winter of 19381999 the rosd was
closedl to hesvy trucking a total of
only 39 hours, the longest single
period being twentyv-two hours dur.
ing the blizzard of February 7 and
B 1539. So far, during the present
season, trucking has been held up for
only six bours during the storm of
February 17

Snow removal equipment assised
o this highway consists of five rotary
snow plows, six four-wheel-drive push
plows and several graders and small
miscellanecins units. The valoe of
this equipment = about $125 000

The eost of keeping the Donnber
Highway open to winier travel, in-
eloding the sanding of vy pavement,
varies with the severity of the winter,
the high point being reached during
the season 1937-1938, when expendi-
tures amonunted to K86 130 The

erimmes  the
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MORGAN KEATON

avernge cost of the last three winters
hins been 82506 per season

Travel on the Donner Highway in
eludes both through traffie and, at
certain times, & considerable volume
of reereational travel, which is at
tracted by the high Sierra snow sport
areas. The avernge Monday traffle
over the summit durine January,
February and March of 1939 was 450
vehiclis per 24 hours, and the aver
age Sunday traffic was 9680 vehieles
Mondsy traffie st Baxters = about
the same ms ot the summit. bot
a Sunday eount at Baxters has
ghown &8 many as 1429 vehicles at
that point during the eight hour
perid from S00 am. to 400 pm

A recent analysis of snow elearins
expenditures shows that the cost of
ths work on the Dooner H:i:_'hv..u_\'
has averaged £12.52 per 1000 vehicle
milex of travel on the route. When
it ia remembersd that the present
Suate gasoline tax of 3¢ per gallon
is equivalent to &2.22 per 1000 vehicle
miles of highway travel, and that
only half of this, or £1.11 per T0MHY
vehicle miles is available for Btate
highway purposes, it is obvious that
highway travel througsh snow
conntry does not, of itself, provide
the money which is necessary to keep
the highway open to winter travel.

Morgan Keaton
Takes Office as
Deputy Director

of the World War and

the Ameriesn
California,
Captamm Morgan Keaton on Fehrunr:r
17 was given a eivil serviee appoiut-
ment 58 Deputy Direstor of the De-
partment of Public Works by Pohlic
Works Director Frank W, Clark. a
position  he formerly held from
November, 1932 to Angust, 1934

KReaton, whose home is in San Fran-
ciseo, was 8 member of the State
Assembly during the 1927 and 1920
sessions, representing Long  Beach
and Los Angeles County. Since the
formation of the American Legion,
Keaton has been setive in veterans’
affairs. Tle was Adjutant of the Cali-
fornin Department of the Legion from
Oetober, 1921, Lo .h|r_'|.'. 1924

Born in Copper Hill, Virginia,
October 21, 1891, Keaton was edu-
cated in the grammar school of Floyd
County, Virginin, the Roanoke Collesxs
of Salem, Virginia, and majored in
political seience and politioal economy
at the Washington and lLee Tniver-
sity of Lexington, Virginia. At the
eonclusion of the World War, Keaton,
who had served one year overseas,
took & politicnl economy and law
course in the University of Paris in
Franee. Prior to the World War,
Keaton was a newspaper man in St
Paul, Minnesota, and gave up his pro
fessioni in 1916 1o join the National
Giuand, First Minnesota Infantry, for
serviee on the Mexican border. 1916
1917. Enlisting as a private, Keaton
was discharged in Auguost, 1919 as &
eaptain, Infantry Reserve Corps.

In 1921 Keaton ensaged in the real
estate busipess in Sacramenio. and
from 1924 to 1930 was in the insur-
ance and real sstate business in Lons
Beach. As seeretary and manasing
iiirector of the California Hishway
Couneil, 19351936, he managed o
campaign for an initiative measure to
place in the State Constitution a re-
quirement that all highway Ffands
must be used for highway purposes.

Sinee 1937 to February 17 he was
merchandising counselor of the Cali
formia Retuil Groeers and Merchants
Assoeintion.

Veteran
Ad jutant of
Department of

former

Legron
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Realignment of U.S. 40 Between
Sacramento and Dixon Started

By R. E. PIERCE, District Engineer

ITH the awarding by Divee-
tor of Public Works Frank
W. UClark on Mareh 1 of a éon-

tract to Fredrickson Bros, of Emery-
ville for the rrading of 7.3 miles of
roadway and installation of Jdeain-

dge lacilities, a start wos made on a
mueh-needed improvement of an im-
portant cross-state highway in the
northern part of California; namely,
U 8. 40, extending from San Fran-
eisen and the East Bay metvopolitan
area throngh Sacromento aml over

Between the limits of the proposed
work, the present hichway enrves
total 617 degrees, whereas the pro-
posed  highway  will have but 144
ilegrees.

WILL RY-PASS DAYIS

As long amo as 1920 this condition
was criticized in the report presented
mm that year by the then mited
States Burean of Public Hoads to the
Cabifornia Highway Commission and
Highway Engineer entitled “* A Study

i new location which, as dieated on
the map, will eliminate all the unde
sirable alignment between Dixon and
Sacramento, as well as by-pass the
town of Davis, and shorien the is
taree 3.25 miles.

The present contract starts on the
existing State highway 1.3 miles north
of Dixon and extends over new rights
of way for approximately 7.4 miley
to the existing State highway abeuat
1.0 mile east of Duvis,

The first 5.0 miles pre to be groded

- '\l‘;
&
., Bridae” End of Project
9% Station 464960

Map of U. 5. 40 realignment between Dixen and Davis showing elimination of right angle turns by shorter, more direct route.

Donner Pass to the State line and
bevond.

The Frederickson contract was for
$127,301.35.

The loeation of the present highway
between Dixon and Sscramento, in
ecommon with most of the early built
State highways, was largely controlled
by the then existing connty roads
which, in tarn, were often laid oot
along seetion lines. This, as indi
eated on the map, introdoeed a
number of right angle turns and econ-
sidernble adverse distanes,

of the Californin Highway System. "

The last paragraph on page 118
of the report reads as follows: ** So-
oo 7 and Yolo T—(Benicin-Saera-
mento ), There are some locations on
this road that indicate too close an
udherenee 1o the old right of way,
notably between Fairfield and Vaes-
ville, North ol Dixon are two right
angle turms in order to follow seetion
lines, and this s repested north of
the Yolo County line, '’

The present project includes erad
ing and minor drainage structures on

California Highways and Public Works (March 1940)

for two lanes loeated off the center
of the right of way 8o as to conform
to mn ultimate four-lane divided high-
winy. The balanee of the grading will
be for a four-lane divided highway.

About 1.5 miles from the beginning
of this projeet, the new loeation is
elose to the seeond right angle turn
north of Dixon. It is planned bere
to grade & section of divided highway
extending a short distanee on either
gide of the interseetion, to make it
possible to  better eare for traffie,

(Continwed on page 324)
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Two Steel Bridges Under Construction Across Eel

OTORISTS driving north
from the town of Seotia in
Humboeldt County om  the

Redwood Highway i Juoly, 1941, will
have the pleasure of traversing two
new  Htate  bridees across the Eel
River, contracts for which were
awarded] by Director of Pullic Works
Frank W. Clark, last month.

O of the structures will be known
as the North Scotin Drudee, erossing
bath the river and the radlroad tracks
of the Northwestern Pacifie Railroad
and the [Maafie Lomber Company,
The second stroeture, at o point aboat

2402

TOTAL LENGTH OF BRIDGE F/

L

a mile farther on, will span the river
it LRobinson's Ferry, Detween the
two will be approximately three guar-
ters of a mile vew straight highway,
whieh will materially shorten the
existing roadway between the presont
antiguated bridees ot Seotia and Rob-
inson's Perry, failure of which, due
to truck overloading o speeding,
would paralyzge traffic, as there is no
vonvenient defonr,

For finaneing the new bridges ap-
proximately equal amonnts of money
will be eontributed from Federal Add
and State funds,  Ineidental work

By A. J. MEEHAN,

will provide for grading, the mstalla-

tion of a conduit system for fatore
lighting on the North Scotin Bridoee
and the ultimate removal of both the
orizinal bridges after detonr use

The bridge work was let in two eon-
racts sinee each job was biz snough
to attract responsible bidders.  Sepa-
rite contracts attract more bidders
and thus merease competition to the
benefit of the State. They also speed
up eonstroetion operntions and open
the projects earlier for public nse.

On Junonary 24, 1940, the low hid
for the Hobinson Ferry Bridee of

TOTAL LENGTH OF BRIDGE BETWEI
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River on Redwood Highway in
CE TO FACE OF PAVING NOTCHES = [142'- 3"

Humboldt County

- .

240°0"

North Scotia Bridge

7

o

i
Senior Bridge Engineer

H#460,080 was submitted by the eon-
tracting firm of Engineers Limited of
San Franciseo. OUn Pebroary 135,
1940, the low bid for the North Beotia
Bridge of $330,000 was received from
A, Boda & Son of Oalland.

In o rogeed and abmost innecessible
areq five thousand feet above sea level
i the Sun Hedrin Mouwnains of Cali-
formin’s northwestern eoastal rance,
the Eel River starts winding i1s way
to the sen. The drainage basin of the
Eel Hiver is approximately 3100
sguare wiles, mmch of whieh, being
genaronsly timbered, presents a drift

N _PAVING NOTCHES =I68-0
=

!

302-9

F
|
[
|
|
|

—

—
R

problem at bridees. Normally the an-
nual rainfall is one hundred inches in
the upper fringes of the watershed
The easual observer is apt to judes
the “mixht’" of a stream by iis width

] in the case of the Eel River
wollld  easily  overlook its  potenti
nlities,

However, Bridge Department hy-
drolignsts, alter o detailed study of
the region, report that the natural
phenomena  there are eapable of
sturtling possibilities. For example,
with a simultaneons runoff from all
forks of the river, the discsharge fore-

si'_}._. === _imi.;!;é‘-#é;:

sl

i

e

east is the ruther large, but nol jm-
probable, flow of 370,000 cubie feet
per seeond for ome hondrved year
eveles,

As & measure of flow comparison,
the Sacramento Hiver at the Clapital
City bas an estimated maximum dis-
charge at irregular intervals of ap-
proximately 100,000 enbie feet per
second.  Near Needles, California, the
nnregnlated flow (wnpublished) of
the Colorado River iz about 370,000
eubie feet per second at  6G5-vear
interyals,

The winding eourse of the Eel River
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T
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il
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has been the areh foe of the motorist
and the hishway enginesr alike by im-
peding the direet travel of the motor-
iet and by presenting natural obsta-
eles, eostly o overcome, to the engi-
neer who has the welfare of the motor-
it ot heart, bul whose efforts to help
are woefully handicapped by nsuffi-
cient highway funds.

Throughout the years, the Division
of Highways has built and maintamed
the Redwood Empire Highway as it
erosses and recrosses the Eel River
and traverses many areas subject to
slides. As funds became available,
numeroils improvements have been
effected.

Previous to 1914, the crossing north
of Beotin, in Humboldt County, was
effected by means of ferrying and
fording the river.  Sobsequent to this,
were the connty-built stes] stroetures
at North Seotin and at Robinson
Ferry, one and a half miles north,

Hanked by approach spans of conerete,
whose footings will be supported on
conerete piles.  Aceess is provided to
the interior of one of the main piers,
where & self-recording water loevel
rapee of the U, 8, Geologienl Survey
will be installed,

There is n cortain similarity of lay-
out in the plans of both bridges bul
the Robinson Ferry DBridge will be
skewed throoghout its entive length,
Hight angle erossings, as studied, re-
vealed that while such a bridge wonld
cost less in jrself, the rosdway ap-
proaches would be lomger and inro-
diuce undesirable alignment condi-
tions, The shkew condition necessi-
tated the use of “‘simple’’ type chan-
nel spans of steel, one end of each of
which is “‘free” to move a small
amonnt lengitudinally, The floor
panel lengthe of these sieel spans are
so related as to secure “*sqnare’’ fram.
ing. This simplicity featore, and

ROBINSON FERAY
BRITMGE

> 4

i minimum amount of material in
their make-up—will be so constituted,
that their snbstruetures and super-
structures mutoally interact to sus-
tain loads,

These structures were designed to
support the maximum loading per-
mitted by statute. The area in
which they are situated has been the
origin of numerous earthquakes, but
these bridges will shake off earth-
guakes and langh at “Ole Man
River,”

The eontractors will be permitted to
erect the main spans in the manner
they chovse, dependent upon their
squipment aml also upon the river
stage at the time of fleld assembly.
The spans are adaptable to erection
oy eantilevering, or by the use of
fulsework or a eombinntion of these
methiods.

A new epoch of structural steel is

Map showing locations of new bridges across Eel River under canstruction at Seotia and Robinson Ferry on Redwood Highway.

These have long since outlived their
usefulness. They have 17-foot roard-
ways and for the past several years
have been unreasonably expensive to
maintain from the combined stand-
point of painting, load and speed re-
strictions and the Ffull-time employ-
ment of three shifts of watchmen on
ench of the two existing struetures to
enforee the posted limitations,

Both of the new brideges will have
26-foot roadways, ample for the next
) wears® traffic development in their
vieinity, There will be a 4-foot side-
walk on either side of each bridge to
aceommodate the pedesirian trafliec
between the communities of Beotin and
Rio Dell.  The sidewalks on the truss
portions will be eantilevered with the
onter edges of the walks protected by
steel railings of the baluster type.

The North Scotia Bridge will have
three channel spans of struetural steal,

[ Sixteen ]

thnt obtained by masking the skew in
vertieanl portals, has effectively re-
dueed shop costs.

The river channel at both sites is
bedroek overlaid with a shallow eover
of gravel pnd ecobbles, The origina)
bridges here and in the vieinity have
vielded long-time records which have
been  invaluable in determining the
requirements of the new, us to ade-
qusey of span Jengths, foundation
hehavior, ete.

Due to the existenee of developed
real estate properties adjoining the
bridge ends, it was impossible to
raise the new grade sufficient for the
adoption of the deck type of steel
span,

Aside from the Hobinson Ferry
steel gpans, all parts of both bridges
will be of the *ecomtinuous® rigid
frame type. This means that groups
uf spans—by the efficient disposal of

at hand, employing alloy steels in n
wide varisty of nses, With sufficient
price competition now procurable for
these stesls from nation-wide pro-
dueers, most of the structural steel for
these bridges has been selected from
the alloy elassification.

While this material initially eosts
more per pound than inferior steels,
its adoption was predicated upon such
ruling factors as self-liquidation from
a corrosion registant standpoint of less
maintenunes eost and redoetion in
dead weight doe to its higher stress
carrving capaeity. Techoieally, nu-
merous qualities may be enumeraied
in its behalf and diffienlties of shop
fabrieation are not increased.

All bridge work i= nnder the gen-
eral direetion of F. W. Panhorst,
Bridge Engineer. The igni
Engineer of Bridees is L. €. Hollister,
to whom the writer is assistant.
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Channelized intersection slong Lakeshore Avenue, Oakland. MNote utilization by traffic of turning lanes and protection for pedestrians.

Highway Intersections at Grade

L. A. WEYMOUTH, Assistant Highway Engineer, Surveys and Plans

N RECENT years the motoring
public has been introduesd head-
on and otherwise to channelized
intersections,  The resction has been
varisd and not entirely ecomplimen-
tary, if one can believe recent enr
toons showing bewildered motorsts
in o mazge of traffie islands and chan
nels, To say that these are entirely
without justification would be evad-
ing the facts. However, with the
aid of past experience and constant
researeh, objections are graduoally be-
ing overcome and the ehannelized in-
tersection s more and more proving
its worth in the reduction of aceidents
and consestion
The faet that approximately one
out of every four necidents on rural
highways and nearly wll the eonges-
tion (assuming gufficient width and
number of lanes to accommodate max-
imum traffic) ean be attributed di-
rectly to intersecting traffie illustrates
the importance of the problem, The
ideal intersection. of course, would he
one with all the varions throngh and
turning lanes separated by under-
puss or overbead structures which

atilize the so-ealled elover-leaf or
brawded mtersection design, Under
these conditions there would be no
possible contliet between various traf
fiec movements and each veliele eonld
pass through on easy Howing align-
ment without danger of collision or
loss of time,

This braided type of intersection
involves large expenditures so that its
econstruction can be justified only
where large volumes of traffic conflict,
Modifleations of the braided mter
seetion where only the mam traffic
streams are separated are more in evi-
denee hut these, too, require high teaf-
fie volume 1o justify their cost.

VARIED TYPFE INTEHRECTIONS

It 15 unfortunate that the same
amount of protection againsd  acei-
dents and loas of time can oot be
ineorporated  in all  intersections,
regardless of the traffic volume, How-
ever, all intersections are entitled to
eongideration, at least commensurite
with the traffic volume. [In this field
potnes the varied treatment of inter
seetions at grade which ineludes the

California Highways and Public Works (Macch 1940,

ordinary open intersections, channel-
ized intersestions, sipnal controlled in-
tersections and various combinations
of the above, All have their place in
the general seheme and mtelligent
imitial planning enn make each type
n stase construction which can be
readily adapted to 4 more advaneed
type as traffic volume warrants aod
[inds beeome gvailable.

Hinee the two primary considera-
tions of any intersection design are
the safe and expeditions movement of
tralfic it is important to know the
factors which affect these constdera-
tions. The three prineipal factors are
the performance characteristics of
the vehicle operated on the road, the
physicnl eonditions presented mt the
mtersection and the volume and char-
aeter of truffl= for which it is o be
ilesioned.,

RESEARCIT RTANDARDS

The American Associntion of State
Highway Officials, with the coopera-
tion pf the Federal Moblie Roads Ad-
Ji]irl.ihh‘llti:mi and other interested
gronps, has made considerable prog-
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ress toward the sofution of the inter-
seetion problem. By correlating the
past experiences of the varions states
wndl the results of the many separate
resenreh ventures, they have taken a
large amount of the gonesswork out of
intersection  design  and  established
reasonable stundunds dependent on
performance characteristies of the
operated vehicle. Performance char-
acteristics, as used herein, refer to the
performance of the operated car in
stopping, decelerating, accelerating,
turning, ete. Beeamse of the many
variations in vehicles it was necessary
to establish composite vehicles, ealled
assumed design vehicles, having per-
formance characteristics that would
inelude the majority of vehieles in a
particular classification, Only two
general elassificatlons, passenger ears
amd troeks, were considered.

Standards developed by the assosi-
ation inelode minimom radii for the
edre of pavement of 30 feet for pas.
genger cars and 50 feet for trucks.
Their centersd compound eurves fif
the puth of the vehicle more elosely
but the refinement is not justified
when the interior angle is greater
than 90 degrees.

MINIMUM RADII FOR TURNING

The minimum radii developed for
turning at varvions spesds are as fol-
lows :

Turning Spasd Minimum Radius
m-p.h. Feet
T BT el 1 |
e e e 130
! Ao i B e 250
B0 .. . _________ 5600

The widths of pavement for sepa-
rate turning lanes wvary with the
rading, type of traffie, and number of
lanes and relative direction ol 1raffie
in the lanes. For instanee, the width
ileveloped for a single one-way lane
viries from 17 feet for a 50-foot turn-
ing radius for truck traffie, to 12 feet
for a 300-fool turning radios for pas.
senger trafiic.

The use ol additional lanes for
turning  traffie to aceelerate to the
spead of through traffic before mov-
ing into the high speed lanes or for
moving out of high speed traffic he
fore decelerating to the required turn-
ing spend is still & controversial ques-
tion, However, the associntion has
developed lenzths for speed change
lunes to satisty performance charae-
terigties of the pssumed design ve-
hieles and has reeommended further
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research and study by the States be-
fore they are finally adopted.

INTERSECTHIN DESION

Other standards dependent on per.
lormance characteristies which have
been developed or are being evolved
inelude sight distanee, alignment and
grades, signing, warrants or justifica-
tion for varions types of intersection
ireatments, ete.  All are important
and form the fundamentals of imter-
section design.

The above applies to intersections
in general. For a specific intersee.
tion design, it 1% neeesspry ta know,
first, the physieal characteristie, soch
&% the number of interseeting romls
tozether with their angles of ap-
progch and grades and alignment,
the general topography or lay of the
land, the extent and charactor of nd-
Jacent improvements as affesting land
vitlues, and other pertinem informa-
tion ; and seeond, the teafic data sneh
as present and probable fotore speeds,
type of traffic whether trick or pas
genger, traffie pattern or periodic
variations in flow, existing and prob-
able future trafMe density for all turn-
ing movements, and aceident ex-
perience on the existing interseetinn,
Fignre 1 illustrates a typieal trafie
flow dingram,

Physieal limitations will often pre-
veut the use of the type of intersee.
tivn which experience might distate
as best suited for the teaffle condi-
lions. Im some cases minor traffie
movements will have to be poanalized
to expedite the free and safe flow of
the main movements of traffic. In
developing the final design to ha linilt
into the highway system, the ensripeers
must consider all of the shove items
together with the important em-
siclerstion of the amount of fnmds
available.

CHANNELIZED INTERRECTIONS

Although the above is generally ap-
plicnble to all types of interseciions,
the hulunee of this disenssion wiill be
limited to channelized intersectinue

By eonflning traffe to definite chan-
nels which will bring turning and
throngh traffe to favorable angles of
interseetion, by providing protecting
islands where vehicles may stop be-
tween lanes or hefore entering lanes
of through trafflec and by separating
the varions turning movements, ¢han-
nelizations are aceomplishing muel) in
the reduction of congestion and aeei-
dents, Mr. Guy Eeleey aptly stales,
in n recent paper in the Proceedings

of the American Society of Civil
Engineers, that it has not been pos-
wible ““to educate or fores each driver
to keep in his own place or channel
and keep out of wrong ones becanse
most roadways permit and often in-
vite wrong movements. * * % if
proper directional channels are made
logical, eusy and inviting to use, and
if others are made nnattractive and
diffienlt, drivers (who, in the main,
are surprisingly competent anyway |
will follow the lines of lenst resistinoes
and nse the right ones. '’

Another important benefit of chan-
nelized interseetions which shonld ot
be overlooked, especially in urban
nreas, is pedestrian protection, The
channels make it possible for the pe-
destrian to eonfine his attention to
trafic in one direction while erossing
a lane and tho islands give him a pro-
teeted zone betwesn channels.

SINOLE UHANNELIZATION

Contrary to popular belief, a chan.
nelization need not be complieated to
he effective. One simple type that
has proven quite effective is illus-
trated in Figure 2. In this case road
A s of seeondary mmportanee Lo road
B, By deflecting traffie from road
A to a right angle approach, many
pecidents of the head-on type cansed
by entering traffic from A, making a
wide left turn agoinst traffic from C,
can be eliminated, The short ehan-
nelizing lame is for left turning
traffic from B to A, which for this
initial treatment should be of light
volume, If the traffie from B to A
were s0 small as to be negligible, the
design eould be further simplified to
i gingle island by the slimination of
the short channel.

The nbove simple channelization is
well adopted to future expansion as
traffie conditions warrant, withount
sacrifice of the initinl Investment. For
instance, one of the first steps in ex-
pansion might be the construction of
a fone-lane divided highway on road
B-C. If the islands on road A are
properly  designed  they can  be
adapted to the new eonditions with-
nit ehange by providing proper open-
ings in the division strip (Fig. 3).
The short lane within the dividing
steip parallel 1o B-C is a speed change
or pecelerating lane which should be
long enongh to allow turning traffie
to accelerate to approximately the
average speed of traffle along the
throngh road before mepging, In this
case, left turning trafe from B3 to A
and right turning traffie from A to 13
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FIG.4

lllustrating stages in the expansion of the simple Y™ iype intersection at grade te keep pace with inereasing traffic volume.

is assumed of miner importanes not
warranting  additional expenditures.

DECELERATING LANE

If, oo the other hand, there is a
eonsiderable interchange of traffie be-
tween B and A, more adequate pro-
vigions should be provided. This is
illustrated m Fig. 4, where a s
change or decelerating lane has been
added for protection against rear end
eollision to vehieles slowing to make
the [eft torn from B to A, Also a
separate turning lane has been pro-
vided to expedite traffie tnrning right
from A to B and to relieve the inter.
section proper.  This lane  shonld
have a radius sufficiently long to per-
mit free Aow but should not be great
enotigh to allow traffic to enter C-13
ab greater than the average speed
along C-B,  The long narrow island
along B-C has n dual purpose in that
it assures nee of the speed chauge
lanes by left turning trafe amd pre-
vents traffie from B to A from mak-
ing a left turn from the right lane,
Thus the possibility of wrong move-
ments has been almost entirely elimi-

nated while the correel movements are
easy and natural.

Although the above is about the
nltimate in ehannelization for the par-
ticular eonditions described, the limit
of expansion, without leaving the fiekl
of intersections at grade, has not been
reached. The engineer still has re-
eourse to traffie signals.

While the nse of traffie signals com-
prises a huge field of study in itself,
the full extension of the above type
intersection ean not be covered with-
out mentioning them here,

This design is partienlarly adapted
to traffic actuated signals which are
a comparatively recent development
in the intersection fleld. Simply ex-
plained, they consist of treadles so
placed in traffle lanes that when
passed over or actuated by a vehicle
they will set the signal for n prede-
termined interval so that the vehicle
or vehicles may proceed through the
intersection while conflicting traffe is
stopped.  They could be nsed in eon-
junetion  with  the channelization
shown in Figure 4 when traffic on
route B4 beeomes so heavy that traf-

California Highways and Public Works (March 1940)

fie from B to A and A 1o € would be
unduly delayed waiting for a chanee
to eross,  Initially, treadles conld be
placed at x or y or both, il required.
The intersection is beginning to look
complicated but it is not, Trafle from
Bito O, CtoAand A to B can move
through with no delay, Treaflie from
' to B moves through without delsy
nt all times exeept when the right of
way is lost to traffie from B to A or
Ato €. At first glanee it might ap-
pear that the last two movements,
althongh they might be light, counld
rob most of the **GO'" interval from
the heavier volume of through traffic
from (! to B. This is not the case be-
caise the traffic actuated signal lends
itself to adjustinent so that the least
delay to the greatest volume of traffic
results,

Thus the channelization has de-
veloped from a simple direstional
island costing around 300 to o more
claborate affair with signals at a total
cost  of several thousand dollars.
However, if the initinl design is in-
telligently planned and the steps in
expansion are made only as traffie
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Channelized “¥" type intersection of Waldo approach highway to Golden Gate

warrants, the taxpaver is getting the
maximum returns from his invest
ment.

The Forepoing discussion has dealt
with only one particular type of inter.
section because it illustrates what can
snd is being accomplished.  Many
different eonditions will regoire as
many different tyvpes of freatment,
Even the simple Y™ type intersec-
tion illustrated above requires many
vartations to fit different angles of
approach and varying traffic condi-
tiens. A8 the number of intersecting
rivtds  inerease, the channelization
usually mnst be expanded to meet the
atill greater increase in nomber of
turning movements until a point is
reached where channelization in itself
15 no longer the solution. In any
ease, it is usually pessible by proper
planning to At the initial develop-
ment into the ultimate whether the
nltimate be signallization or a grade
separation,

Although not a channelization in
every sense of the word, the traffic
virele or rotary has its place with
interseetions at grade, The rotary in
its simplest form is merely a large
eireular island around which all traffie
travels in the same direction and in-
gress and egress to the cirele is limited
to right torns. Tt is partienlarly
adapted to intersections with four or

[Twenty]

more entering roads of vearly equal
traffie volume. When properly con-
structed with sufficient advance warn-
ing signs and deflection islands to
direct and slow entering traffic, the
number of serions accidents at this
type of infersection is very low. The
reason for this is that the traffie, be-
eanse of the comparatively small radii
of rotaries, must proceed slowly and
that all traffie is moving in approxi-
mately the same direetion. The chief
objeetion which may be bronght
grainst it is the loss of time element,
as all traffle must slow fo a reasonable
speed and must travel a greater aver-
age distance of approximately (.57 of
the diameter of the cirele each trip
through. Thuons a 180-foot radins
gircle which conld be traveled under
favorable conditions at 85 miles per
honr would add abont 205 feet to the
length of each trip.

Building the Mint Canyon Cut-off

.“. -

Bridge and U. 5. 101 to Sausalite in Marin County.

e G

The principal fnoetional differenes
between a rotary and an ordinary
channelization is that channelization
allows free movement of the larger
traffic volumes at the expense of the
smaller volume whereas a troe rotary
penalizes all traffic equally but pos-
sible to & lesser extent than the minor
movements are penalized in the ordi-
nary channeligation,

While channelizations are not the
solution for all intersection problems.
they have proven themselves very
effective in the reduction of accidents
and econpestion when properly ap-
plied within the limits of their war-
rvanted usage. Mueh progress has
been made toward their perfection
but more is both desirable and neces-
sary and will come with further re-
search and experience, especially
throuzh traffic behavior studies of
existing installations.

fContinued from page 8)

Surfacing will be of bituminous
plant mix and wide oiled shoulders
will be provided. The only railroad
crossing on the project will be on an
overhead bridge over the Sonthern
Pacifie Railroad at Solamint, The
entive project is being built to high

standards of alignment and grade,
with correspomdingly  high safety
features. Sicht distance (both wver-
tical and horizontal) has been de-
gsigned for a minimnm of 800 feet.
The minimum radinsg of curvature is
3500 feet,
{Continued on page 28)
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Flood Waters
Cover 500,000
Acres of Land

{Continued from page 43

made shore several miles down stream.
For this reason, Director of Publie
Works Olark directed State Engineer
Hvatt to engage a plane and to send
out hoats and to patrol the shores on
both sides of the by-pass

Paget and his ecompanions in a small
outhoard motor bhoat were following a
line of telephone posts in the by-pass
when the prow of the hoat hit a post
on the porth side of the by-pass und
capsized. Paget and von Bergen held
on to the npright post until theip come-
hined weirht uprooted it and threw
them into the water. MeCallum,
meartime, had floated downstream
and was picked ap.

Von Bergen was 34 years of nge
and had been with the Division of
Water Resourees since Muarch, 1530,
He was mirried and had o wife and
child in Sacramento,  The family
home is at 3101 Montgomery Way,

It is estimated that the combined
maximum flow of the by-pass system
and the river opposite Saeramento on
Mareh 1st, when the cresl was pass-
ing, was 455,000 second-feet, This
ran-off exceeds the estimated fow in
December, 1937, which was 262,000
seeond-feet and the later flood in
Febroary, 1938, of 271000 second-
feet. . _

To give un accurate picture of just
what the by-pass syatemn and the river
were carrying at that fime it is neees-
gary to translate these figures into
acre-feet, At the peak How of 355,000
second-feet, had the system been sud-
denly dammed below Sacramento, the
waters wonld have spread two feet
deep over 355,000 acres in twenty-
four hours.

IN BY-PABS SYSTEM

Below Sacramento, Prospect and
Liberty Islands lying in the Yeolo
By-pass and over which the State has
flowage rights were flooded when the
water rose over the low tidal levees
with which they are protected. The
Little Holland Tract in the by-pass
which is mmprotected also flooded as
did the Egbert Traet, Van Sickle
Island and Upper Hastings. These
areas. while subject to Hooding in
times of extreme high water, are ordi-

Traffic on the Bay Bridge Last
Month Exceeded February, 1939

EHICTULAR traffic on the San

Franeiseo-Oakland Bay Bridge

was agnin ahend of that of
February a vear ago, Direetor of 'nb-
lie Works Feank W. Clark reported
to Governor Culbert L. Olson.

A total of B42.070 vehicles crossed
the bridge last month, of which only
13,741 stopped at Treassure [sland,
leaving a net through bridge teaffie
of 828 320, In Februsry, 1939, the
compatable flgures were 754,687 with
146,317 vehicles going to Treasurse
Island, making the net theough teaffle
607,270, The 20th day this February
helped regular bridge trafie some-
what, while the opening of the exposi-
tion on Febroary 18, 1939, had its
effect lust vear,

A year ago the average toll was
1Y cents, producing a revenie of
F390.807 while this year the average
toll is down to 36,8 conts with o reve.
e of 309,669,

Pagsenpger autos and auto trailers____ 787,371

Motorcycles and tricars_____ . _____
Buses
Trucks and Truck Trailers
Others ...

Tt By e e e e ey e e e e

Total vehicles .. __ ... ____ ... ..

nerily  farmed and  produce large
vrops of ssparagns and sugar beots,

lash floods on Cache Creck and
Putah Creek damaged grain erops
and sugar beet lands and drove 250
migrants {rom a Farm Security Ad-
ministration Camp along Potah Creek
near Winters, The water here came
up so quickly doring the night the
migrants were foresd to flee withont
even their seant belongings and were
housed at the State Fair grounds in
Sacramento, where they were cared
for by the National Guard and the
Red Cross. These flash Hood waters
quickly receded,

The Napa River had the heaviest
overflow in 27 years, flooding areas
from 5t. Helena to the bay. In many
seetions of Napn the water was four
feet deep. Schools were closed and
the city isolated. Thousands of acres
of rich vinevard and orchard land be-
tween these two cities were under
walter and & lake that covered ten
square miles lay south of Napa.

California Highways and Public Works (March 1340)

“On Febroary 29" Clark re-
ported, **the bridge deposited £1,666,.
00 to meet its seminnnual interest
payment of $1,406.500 and to pay off
260,000 of bomds that fell doe
There remained $70.065,000 of bonds
outstanding. The finaneinl position
of the structure is excellent anid the
market value of the bonds penerally
stands nt about 108"

The heavy storms of Februarey idid
not leave the bridge entively un-
peithed. One leg of the Distribution
Strueturee in the East Bay was elosed
by high water for almost o day and
on two of the other legs traffle was
handled  under eontrol  for many
hoes., O Yerbae Boena Tsland saind
and debris was washed onto the lower
deck, blocking draing and backing np
water &0 that this decle had 1o he
closed 1o teaffie For several hours,

February trafe and  ecomparative
flonres are;
673,134 772,440 20,212,000
2600 2860 2471 134,872
15,380 12,446 16,460 472,801
40,084 46832 41,798 1,401,831
15,636 18407 16,732 404,008
842,070 753,687 B40,910 81,716,601
The Russinn River, swollen by

heuvy rains, burst its banks, causing
heavy damage to summer homes and
vesorts which line its edge for many
miles, Farther north along the cowst
the chief damage veported was to
highways.

In Berkeley a freak cloudburst
caused an  estimated damage of
#100.000 within ten minutes. High
tides and heavy rains combined to
block Key BSystem electric trains
across  the San  Franeiseo-Oakland
Bay Bridge. South of the bay dis-
teiet in Santa Cruz many homes in
the lower section of the city were sur-
rounded by overflow from the San
Lorenzo River, HResidents in low-
lving areas were rescued in row bowts.

As the storm passed and the flood
waters receded several pertinemt
facts became evident.

The Sacramento Hiver Flood Con-
trol Project proved itsell effective
anid fupetioned as designed in han-

(Continuid on pags 2T)
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Portion of Funston Avenue appreoach to Golden Gate Bridge under construction

1300-foot tunnel.

through San Francisco Presidio looking toward

Golden Gate Bridge Approach

Construction Nears Completion

By JNO. H. SKEGGS, District Engineer

EGUN in Oectober, 1938, the
Funston Avenue approach, ex
tending from the intersection

of Luke Street and Park Presidio
Boulevard on the south side of the
Presidio of SBan Franciseo to the
Marina approach to the Golden Gate
Bridge, is rapidly nearing completion,
Depending on weather eonditions, it
is tentatively seheduoled for opening
to publie traffie about April 15, 1940

I'nigue features and financing of
the project were detailed in the June,
1939, igsue of “*California Highwayvs
and Public Works, ™"

Althongh hampered somewhat by
inelement weather duaring the latter
part of 1939 and the early part of
this year, progress has otherwise been
very satisfactory,

De to the necessity of completing
various portions of the project before
suhsequent operations could be start-
ed, adherenes to planned schedules
for coordinating all  eonstruetion
operstions was imperative, keeping in

| Twenty-twa |

mined the speed with which the various
eontracts could be economieally per
formed and the earliest possible date
for opening the project to public
truvel

Completion of the contract for
grading, and the construetion of the
1300)-foot, 4-lane ent amd cover lunnel
seetion extending under the Presidio
golf eourse, was aceomplished withoot
material delay in January, 1940

Twi seetions of steel form jumboes,
whiehi had been formerly nsed on the
constrietion of the Bartlett Multiple-
arch dem in Arigona, traveling on
standard ratlroad rails, were nsed in
eonstroeting the tunnel areh. Each
seetion above the spring line, consist-
ing of twenty-eight lineal feet between
expansion joints, was constrocted in
ane continuons ponr of eonerete, Al
ternate pours at each jumbo pluced
nt opposite ends of the tunnel made
it possible to eomplete from two to
three seetions peEr week, Ci Ipper '-IJ'i|r~|
nt each expansion joint wers placed

to prevent seepage of water into the
ol

Tunuel excavation was used to eon.
stroet the embankment aeross Moun-
tain Lake, exeess material acting as a
surcharge to displace soft underlying
mud. Upon eompletion of the con-
erefe tunnel seetion this surcharge
Was ri‘l]“?"ﬂi HHII I'h‘“"'li as Il“l"kﬁ]l
aver the tunnel section to the approxi-
mate original ground levels, permit-
ting polf-course facilities to be re
placed to their original state,

Construetion of the viaduets, all
rigid frame, continuons girder type
struetures, was carried on stimultane-
ously with the tonnel and grading
aperations, being, iowever, nnder sep
arate  contracts, Constriaction  was
crried on continpously, forms and
fulsework being eleaned, oiled anid
used on sueeeeding work.  Progress
of pouring and euring of eonerete in
girders and deck made it possible to
use again the timbers and forms
without the neeessity of obtaining
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At top—Completed souith approach walls and portal of sut and cover tunnel under Presidio golf course. Adjacent slope areas
ia be p1|.rﬂld- with treas and shrubs. Al bottam—Mechanical ﬁﬂilhihg float and paver ui work |ur!'||:inﬂ d-lane divided hlﬂhw.ﬁy.

Califormia Highways and Public Works (March 1940) [ Twenty-three]



sufficient material to complete the
structures simultansonsly.

Construetion of Viaduets **AY
“B* and “C,"7 over West Paeific
Avenue, Kobbe Avenue, and Storey
Street, respectively, all Presidio post
roads, was secomplished under a
gingle contraet which was completed
on December 22, 1939,

Viaduet ““F,"" having a centerline
radiug of 209 feet and a height of
70 feet above the ground, provides a
econnection o the Golden Gate Bridge
approach for traffic from SBan Fran-
eiseo’s  Richmond District Lo the
Marina Dhistrict. This viadnet was
designed for eurved heams and was
eompleted nnder separate contract on
November 30, although the same eon-
tractor was the low bidder on both
viaduet contracts. Al viaduets on the
project were, therefore, constroeted
by the same eonfractor,

In order to provide a means for
traffic fo have rapid access to the
Riehmond from the Marina Distried,
it was necessary to construet a ramp
from the north side of the Golden
Gate Bridge approach, and eonstrues
an nnderpass aeross the approach,

During the construction of the un-
derpass, it was necessary to close the
gonthern half of the Golden Gate
Bridee approach for approximately
1500 feet, sonthbound traffle being di-
verted to the north Tanes of the ap-
proach, and northbound traffie being
detonred north of the approach for
a distance of approximately two hun-
dred feet,

UTpon eompletion of the southerly
end of the underpass. southbound
traffic was permitted to assnme its
recular lanes, northbound traffie nsing
the constructed detour until the north
portion of the nnderpass was com-

pleted.  No delay and little ineon-
venience was eneountered while the
detonr was in nse.

Included in the same contract for
construction of the underpass wers
the approach walls, pedestrian under-
passes acecmnodating pedestrian traffie
of the Golden Gate Bridge, and drain-
age faeilities conneeting to the main
system for the project. Final work on
the contraet was done on February
21, 1940,

As explained under previous arti-
¢les on the project, all drainage within
the limits of the project is disposed
of by means of master drains termi-
nating in the bay at the northerly
end of the job, and inte Mountain
Lalke on the southerly end. No drain-
age prigingting within the limits of
the worle 18 digposed of npon adjacent
Presidio property.

Nearly simultaneons completion of
the viadnets and tnomel and prading
operations made 1t possible to begin
paving and landseaping operations at
about the same time.

Placing of erusher run base, con-
erete paving, eurbs and gnfters, elee-
trical conduit and electrical fixtures
for signs and lighting were included
under one eontract, whieh is still in
progress,

Landseaping and beautifying of
areas adjaecent to the traveled way was
govered  under separate contract,
which is still in process of execution.

A Rex 27-E paver in unse on con-
prete pavement is augmented by an
adjnstable width Ord tamping ma-
shine and a Johnson finishing float,
designed by an engineer of the TH-
visiom of Highways. The newly de-
veloped float has proven its value on
other paving contracts, in obtaining
and smoothness

the desired fAnish

required by the Department of Publie
Works,

Owing to the fact that the project
is & freeway, with the exeeption of
twe minor approaches for official use
of the United States Army, openings
are to be left in the ecurbs at eon-
venient intervals and locations for
aceess to emergency parking areas
that are to be maintained within the
shoulder area. Portions of the
shonlder between the parking areas
are to e planted with shrubs.

Notewarthy is the commendahle en-
operation by the United States Army
authorities, the PWA THegional Di-
rector and the Resident Engineer for
the PPWA, in assisting the Division of
Hirhways,

Clonstruetion sonsisted of six majoy
contracts performed by :

Maeceo Construetion Co.  Grading
and  tunnel eonstruoction. 1
oontract.

I'nion  Paving Co.  Viaduoets
“J'*'“” :;B1++ :;{'.1.11 nl‘iﬂ. “FH
and paving, lighting and signs.
3 eontracts.

M. J. Lynch, Highway TUnder-
pass and 2 pedestrian onder-

passes. 1 contraet.
Leomard ©. Coats. Landscaping,
1 eontract.

Supervision of the project was
under the direet control of T. K.
Ferneau, Resident Engineer for the
Division of Highways, and F., W,
Moore, Resident Engineer Inspector
for the Public Works Administration.

Aceompanying pietures of the pro-
ject indicate the progress that has
been made during the period of eon-
struetion to the middle of February,
1941,

Realignment of U. S. 40 Between Sacramento and Dixon

which will enter and leave {lie new
road here when nsing the present road
leading to Woodland and up the
west side of the Sacramento Valley,

The Southern Paeific Company’s
double track main line is erossed by
this new location abont 0.5 mile south-
west of the existing subway at Davis.
In antieipation of the constroetion of
a divided fonr-lane subway Tere,
funds being available from the Fed-
eral Aid Grade Separation Program,
the present project includes the con-
struetion, adjacent to the railroad, of
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(Continued from page 18)

a grade to gecommpdate the two
tracks of the railroad on a *‘shoofly '’
which will earry traing past the sub-
way during the construetion of the
supports under the present tracks,
The material for the “shoofly " will
be obtained from the portion of the
gubway ineluded in  the grading
contract.

Funds are also get np for the em-
striuetion of three bridges; one over
the Sonth Fork of Putah Creek, whieh
earries the bulk of the run-off of the
drainage ares; the other two will be

parallel adjacent structures over
Putah Oreek, to meet the divided
highway eonstruction planned.

No paving is included in the funds
get up in the present hiennium, but it
iz hoped that money will be available
in the mext bienninm to pave this
important improvement,

A number of other projects com-
pleted during recent years are part of
a planned program to bring this im-
portant road up to a standard com-
mensurate with its importance,

(Dontinued on page 28)
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Administrative Problems of
State Highway Maintenance

By T. H. DENNIS, Maintenance Engineer

This is the third and concluding installment of an address delivered by Mr. Dennis at the meeting of the State-
wide Highway Committee of the California State Chamber of Commerce at the Palace Hotel in San Francisco.

HE ecollection of detail for the

maintenanee budget is given

carefol attention hy the entire
supervisory organization, Iis prepa-
ration reguires at least six months,
I'n common with other State budgets,
it is prepared some eight months
in advance of its effective date.
Each District Engineer iz contacted
who, through the IDistriet Mainte-
nance Eneineer and Superintend-
ents, reviews each seetion of road.
Estimates are prepared not only for
the routine work, but alse for such
iems as seal eoats, restoring of base
and innumerable similar items whieh
must be taken ecare of during the
ensuing two-year period. The Dis-
triet Engineers' recommendations
are assembled and reviewed in Cen-
tral Office. If doubt exists as to
necessity for any work recom-
mended, a field inspection is made.

THE MAINTENANCE BUDGET

Table & seiz forth the respestive
items and amounts whieh make up
the present Biennium Maintenanee
Budget. The relative pereentage to
the total is also shown,

There is shown below, for eom-
parison, detail of the maintenance
budget for the current and past
bienniums:

TARBLE 10
Comparison of Budgets
Both-BOth  GLst-92nd Per Cent
Fiscal ¥rs.  Fiscal Yrs, Increass Decraass
General Wain-
tenamee ___ 59, H15.477 510,422,501 6.2
Major  Slides
mnd  Storm
Damage ___  1,705.910 2020850 185
Replacement 2,485,191 3,402,160 358
Improvemant
Service ... 1,837,702 2,105 469 28B.6
Capital [nvest-
[11] 1) SE— 351.725 197,050 a4.0

§16,000,000 S1E.148,150 13.4
*This awmount does snot foclude  supple-
wiential funds voted to care for exbraordingry
gtorm domaye of I83T-18 winter season,
It is moted that the net inerease

in the budget for the eurrent hien-

TABLE 9
Summary of Bienninm Maintenance Budget for 81st and 92d Fiscal Years

July 1, 1939, to June 30, 1941

Per Pear Mile
Amount Cent Par Year
1. General Maintenance_______. 510,422,601 | 57.43% $413
2. Major Slide Remowval ST 2,000,850 | 11.14% BO
3. Replacement & Improved Service 135
(a} Feplacement Projects |
Renew Dust Qil {T. W.} $141,165—0.78%%
Renew Dust Oil (Shidra.). 31,300—0.17 %
Remix Oil Surface {T. W.) 923,543—5.00%,
Remix Qi Surface (Shidrs.) 346,906—1.919%,
0il Sealing (T. W.ho..... B29,506—3.47 % [
0il Sealing (Shides.)______ 101,540—0.56% | |
Restore Sub-base (T. W.} 429 800—2.37 %
Restore Sub-base (Shldrs.) 81,250—0.45%
Bridoe Painting ......—o— 201,556—1.114%
Bridge Repairs __________ 515,595—2.84°;
_ 3,402,160 | 18.76%
(b} Improved Sorvice Projects | a3
Guard Rall Installation..__| 54,100—0.30%;
Guard Rall Repairs....—-| 18,025—0.10%
Weed Eradication _______.| 246,800—1.36%,
Traffic Bteiping -vovvven——| 494453 2720,
Signe & Signals_________.__ | B8,558—0.497%,
Snow Removal .. ___| 1,033,462—5.704%;
Sanding ley Pav'ts.____. 98,371—0.54%
Planning & Discing Surface 21,600—0.12%
Non-skid Surfaging ____..| 27,300—0.15%
Sodium Vapor Lights_____ 22,800—0.13% 2,106,469 | 11.60%
4, Capital Investment L, 187,050 1.089% 8
bkl s szoprgns g $18,148,130 $719%

#{or 3711 excluding the Capital Investmaent)

nium is 134 per eent, as compared
to the amount provided for the pre-
vions period. The inereases may be

aceounted for, in part, by three
major 1Tems:

1. lperease in wages.___ aee 754,000
2 Increase te cover daferred

storm damage from previous
biennium
3. Ilnerease to take care of ro-
placement work deferred in
1938 due to necessary transfer
aof all available funds to amer-
gency storm damage repair.

____________________ 300,000

Ttems 1 and 2 acconnt for some
o} per eent of the inerease, 1L is

California Highways and Public Works (March 1940)

diffienlt to estimate exsetly the in-
ereasa due to the deferment shown
under Ttem 3, though it is reason-
able to prosume a part of the $1,000,-
000 increase in such items as remix-
ing and sealing oil sarface, both
traveled way and shoulders, restora-
tion of subbase and repair of bridees
wasg oceasioned thereby,

In the above comparizon, the Gen-
ergl Maintenanee item is some 6 per
eent oreater than that of the past
period. The inerease in labor cost,
however, more than absorbs this dif-
ference so that actnally work per-
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formed during this period will be
somewhat less than in the previous
two years. There are several items
in the above costs which unduly
affect the per mile cost of mainte-
nance. A few of these items are
listed below:
Biennial

Requirements

Operation of 23 movable span

[Tl LT ey e ERRS 000
Oparation of twa ferries...._ . : 20,000
Operation and lighting of

State's portion of Broadway

Low Level Tunnel on Route

T R M At e S T L
Lighting of Bay Shore High-

WY i e e L L 16,000
Lighting of s=ection of Walde

AppPoani-— s s e B 13,000
Funds required to supplement

1l ecent funds for upkeep of

8tate highway routes in in-

corporated eoities where I

cent funds are inadequate._  BG,000

$363,000

The above amount, if available for
routing maintenance alone, would
provide for the annual care of some
450 miles of highway.

REPLACEMENT PROJECTS

Replacement projects, which rep-
resent 18.75 per cent of the total
maintenanee program, cover the re-
newal and sealing of oiled surfaces
—both traveled way and shoulders—
the restoration of subbase, as well
as bridge repairs and painting. This
work forestalls heavier expenditures
which would be required for earlier
reconstruetion, but it is evident that
such expenditures will inerease in
proportion to the delay in program-
ming this needed reconstroetion,
This replacement or repair program
insures the motorist of the eontinu-
ing use of what, Im many cases, are
substandard facilities,

Improved service projeets, which

amount to 11.6 per cent of the total
budget, inelude guard rail installa-
tion and repairs, weed eradication,
traffie striping, signs and signals,
snow  removal, sanding ey pave-
ments, discing and nonskidding sur-
face. The major items of this type
include snow removal, traffic strip-
ing and weed eradication. These are
purely service projects, and their
growth is indicative of the pressure
made for their expansion. Snow is
removed on 3500 miles of road, 15
per cent of which is for snow sports
almost exelusively. The cost of
snow removal on this 15 per cent is
ten times the fuel tax revenue
parned from the induced traffic.

TRAVFI( STRIPING

Traffic striping 18 one of the most
worthwhile safely measures. The
demand and the neeessity for this
type of work are inereasing. Im
the past, it has been our practice to
repaint most of the stripe onee each
vear. This program no longer suf-
fices, and it has been neeessary to
paint more often over a larger mile-
age, and to paint double and triple
stripes.

The eontrol of roadside vegetation
is sponsored and advoeated by many
organizations. It i8 of bhenefit to
adjoining property as protection
from fires which may be started by
highway traffie.

Provision for Major Slide Re-
moval shows an inereaze of 184 per
cent over that of the B9th-B0th fis-
eal years, Actually, the increase is
required for the restoration of ver-
tain mountain routes in the sonthern
part of the State on which it was
necessary to defer work last bien-
ninm doe to lack of funds. The
funds required for slide removal
will, of eourse, vary with the sever-

ity of the winter. Recently, an un-
precedented storm in Imperial and
Riverside counties saused damage
which would require in excess of
$400,000 if complete restoration and
protection were assured.

In the last analysis, the measure
of serviee is the relatiom between
enst and serviee rendered. Ineome
for highway purposes iz dependent
on operation of motor vehicles. The
measurement of service can there-
tfore be made on the same basis. As
mentioned in a preceding paragraph,
£,825,000,000 vehicle miles of travel
are generated on the California raral
State highway system. The eost of
maintaining the roads for this traffie
lagt year averaged 126 cents for
every 100 miles of fravel. A ecom-
parison has been made with similar
serviee for the five Western States
as shown in Table 11, It i8 noted
that, as eompared to California, the
eost per vehiele mile varied from
1.45 times to 2.75 times greater for
the four neighboring states.

Building the Mint Canyon Cut-off

(Continued from page 20)

The final eontraet was awarded
September 8, 1939, and the time limit
for eompletion is Beptember 20, 1540,
However, the eontractor (N, M. Ball
Sons) have made exceptionally rapid
progress and it is now estimated by
Resident Engineer M. T.. Bauders
that work will be completed some
time during July.

The entire project from Tunnel
Station to Solamint is 7.13 miles in
length and the approximate cost will
be $836,000. The saving of 5.2 miles
to motorists will be sufficient to pay
for the entire project in four years
based on present traffic,

TAELE 11
Comparison of Maintenance Costs and Traffic on State Highways of Five Western BStates
& : 7 s é{:e!nti?e&(‘.m:knf Mi;!n;enncn:t:
" mount o Ay e - pr i t t
e E;i ;L'i.::':“ "‘:';_*;“g}"‘f“ %Efﬁ; by Vehicle Miles of Travel
o ] Cost
per velicle mile
Arizona _____ ey ol 3,460 1,168,310 #3328 635,070,800 145 | $0.001839
AR i ) e e e O e | 12,622 B.618,178* G683 6,825,000,000 100 A01263
WevRAE secenmn oo | 2,806 231,000 197 239,653,000 275 L03468
Oregon ... e Sy 6,828 3,383,197 495 1,501,630,000 178 02253
Washington _____ 5,916 I 3,736,000 /99 1,500,000,000 197 002490

* Thiz iz the amount apent on ryral Elate Highways only.
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Highway Damage Totals $1,267,200

The above is not & complete list of
all elosed routes, but is indieative of
the general extent,

Bridge Damage

Agide from the delays and incon-
venience to traflie, the direct damage
is estimnted ns follows:

Bridges destroyed or dam.
aged . - ....._$102,000

Fills washed or slipped out 489,000
Blides ... .. . . ........ 0§86200

Total _ ___. .- $1.2687.200

Some of the major items of dam-
uge may he mentioned :

Redwood Highway—U, 8. 101,

1. Failure of north approach span
across Eel River at Scotia.

2. Slipouts at Greenlaw and
Shively Bluffs
3. Slipout two miles north of

Cloverdale.
4. Slides at Waldo approach.

Bayshore Hirhway—U. 8. 101
By-Pass.
5. Slide at Brisbane.

{Continued from page T)

Huge rock slide on Feather River Highway sast of Oroville blocked traffic.

ti. Bulkhead failure at Franeisguito
Creek.

Russian River, Btate Bign Route 12,

7. Slides and slipouts, Guerneville
to Monte Rio.

Tahoe-Ukiah, 8tate Bign Route 20,
8. Washout at Cacha Creek,

e — = i -

Pacific Highway, U, 8. 99,
4, Damage to bridge north of Hed-
ding,

Feather River Highway, State
Sign Route 24.

10, Beverely damaged by washouts
and slides at several points
from west of the Butie-Plumas
County line to east of Quiney,

Flood Waters Cover 500,000 Acres of Land

dling flood waters. In the project the
only levess broken north of Prineeton
and in Distriet 1660 and 70 were
those not up to standards and are
amonyr those which the War Depart-
ment has seheduled for reconstruetion

It was also evident that had the
Shasta Dam nnit of the Central Val-
ley Project been completed it would
have served as an effective cheek on
a flood of this type, as shown by
stream flow figures already available.
Provision has been made st Shasta
Dum for storage space for 500,000
aere-feet of water for flood control
purposes, However, engineers point
out that at this time of year there
might have been stornge spuee for as
much as a million sere-feet of flood
witters,  With this amount of storage

{Continusd from page I1)

avatlable the erest of the flood conld
have been held back and effectively
cheeked.

Comparison of figures on the flow
at Kennmett and at Hed Blufl in the
1937 floed] and the present storm re-
veal & mueh lieavier run-off in the
watershed above Kennett this year,
During the 1937 penk run-off, the
flow at Kennett was estimated at
132,000 second-feet and at Hed Bluff
at 262,000 second-feet. Thus approxi-
mately half of the flow of the river
or 130,000 second-feet oviginaied be-
tween Kennett and Red Bluff.

In the present storm, in which the
river reached the highest mark ever
recorded by the weather bureau
gauge at Kennett, the flow was esti.

California Highways and Public Works (March 1s40)

mited at 182,000 second-feet and at
Red Bluff at 202,000 second-feet,
showing that the major portion of
the run-off originated above Shasta
Dam site and comsequently could
have been held in cheek.

The Emergeney Council met on
March 5 and ordered a survey of
damage in the flocded arcas. Mem-
bers of the Couneil are: Finanee Di-
rector John R, Richards, Publie
Works Director Frank Clark, Adju-
tant General P. J. H. Farrell, Dr,
Wilter F. Dickie, Chief E. Raymond
Cato, Highway Patrol; Fred M. Carl-
son, Robert Beauchamp, American
Legion; H. J. MeCurry, Red Cross
and Kerman Robson, San Franciseo,
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ALAMEDA COUNTY—AT Arroyo el
Valle, abour 2 miles sounth of Livermore, a
reinforced conerets bridge having an overall
length of 246 feet o be conetructad and
about (L6 mile of approsches to be graded
and surfaced with gravel and srmor coat.
Distriet IV, Houte 108, Section A.  Ear]l W.

pie, Ban Joae, 0492 Scheomann &
Johnson, ., $47,702; Piombo Bros. &
0., Ssn Franciseo, $47.777: Harold Smith,
Ht. Helena, $49,1097: M. J, B, Constroction
Co., Stockton, $48,5%4 ; E. . Smith & N, AL
Ball Sons, Berkeley, 415638 ; A, Teichert &
Bon, Inc., Sacramento, 349913 : John Roeea,
Ban Rafuel, $51,078; A, Sods & Sou, Ouk-
land, $62,154; Trewhitt-Shislds & Fisher,
Fresno, &ﬂﬂﬁﬂ L. D. Tonn, Lodi, %50,
093 ; A, (3. Raisch, San anfmn. SO
B. H, Milez, Hollister, $58508 G. Clif-
ford, San Franeiseo, $60,345 : M. .l Lyneh,
Bun Franeiseo, Contraet nwarided
to Cnputo & Keeble, Sun Jose, $43,403,

CONTRA COSTA OOUNTY—Abour 21
miles west of Broekton 4t drainage cannls, o
veinforeed conerete box enlvert and two re-
inforced conerete slab bridges to be con-
structed and un embankment and approaches
to be praded and swrfaced, THserier IV,
Route 75, E-Dl‘llﬂﬂ It I B, Smith, Eurq.-jm
B8T3340 ; John Roces, San Rafael, 521]- ?1
Claputo & Keehle, Sun Jose, HII 077 ;
'T'uaninu Hvrkﬂ% §21,240; A, Sodn & Hun

Oskland, $21450; Albert H. Siemer s and

n Careano, San Anselmo, 8229707 M, T,
'B Eﬂnatmntiun o, Btovkton, $24,885.
Contraet pwnrded to Harald énutm At
Helenn, 18,045,

HUMBOLDT COUNTY — Across  Hel
Hiver at Hohinson Ferey, o bridge consigt
ing of steel truas spans and reinforeed con-
erate npproach spans to be constrocted and
about 0T mile of roadway to be graded.
Digtriet I, Route 1, HHIHI.'III H, John Roeca,
Ban Rafne], Lﬂﬂl !'iﬁﬁ G. Clifford, San
Frencisco, $472.% A, Suda & Ecru, Chak-
Innd, 8474503 ; Uulteui Coneretn [‘ipu Clre

Mercer  Frager Ob., Burekn, £4 ﬁBlr]P
Heafey-Moore Co., Frederickson & ".'.ratann
Congtroction Co., ﬂnklunﬂ BATR BRG : O, w
Caletti & Co,, San Bafuel, £401,50858; W,
Bechtel Co., San Franeiseo, 521, 115; Guv
F. Atkinson Co., Sin Froneiseo, S528,128
Maceo Congtruction Co., Clearwater, igs-ﬂﬂ,-
T34 ; Bordal & DBishop, Long Beach, T
32ﬂ;Hﬂnr&han Connelly Co, Ban I“rhn:inm
EnEAND; J. H. ]"'ﬁm-t!my & Co Ean
Franciseo, $568.270; Geo. Pollock If‘l:r
rimento, $593,194. Contract lw:hnlod [
Enginesrs. Ltd, San Franciseo, $450,080,

HUIMBOLDT COUNT Y—Acrose Eel
River ot Beotie, o hridee consiating of steel
triuss gpans and reinforesd concrets approach
spang to be constructed, and about (L24 mile
of ropdway to he graded. District 1, Route
1, Section B, Engineers, Ltd., Sacramento,
a4 o0d: R, Q. Olifford, San Francises,
ER80.763 : Campbell Construction Co., Sae-
ramento, $543,415 ; John Roees, San Rafael,
£344.505; Heafev-Moore  Co-Frederickson
amwl Watson Constroction  Co, Osakland,
EMTIME; United Conerete Pipe Corp, -?
Mereer Fraser Co., Eureks, 8540.743: C. W,
Caletti & Co., San Hafael, $350185: Bar-
rett & Help, San Frnn.ﬂsm. $371,235, Con-
tract awarded to A. Bode & Son, Oakland,
INTD COUNTY—Between (Manchn &
Cottonwosd Creek, about 9.0 miles o be
graded and sorfaced with plant-mized sor-
facfng. Distriet IX, Route 23, Sections 1.1,
Clande O, Wood and Frank B, Marks &
Hons, Lodi, TH00: G. W. Ellis, North
Huollywood, 1,19-!: Griffith Co, Los
Angelez, 501244 : Pinezea & Huntley, Ban
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Jose, $O5.550 ; Isbell Oonstrnetion Co., Reos,
Nevadn, 806,455 ; Oswald Bros, Los Angeles,
208,705 ; Parish Bros, Hollywoml, S106,204,
Contract awnrded to Basich Dros., Torranes,
FT8, 705,

KERN COUNTY—Across Tule Canal, 20

es west of Bakersfield, a reinforced con-
erete glab bridge to be eomstrueted,  DMstriet
VI, Route 58, Bection J. C, C. Gildersleava,
Berkeley, 50908 : John Jurkovich, Fresoo,

A8 . Thomas Uonstruetion Co, ‘Hurha.llk

§.061 : Rexroth and Rexroth, .'rttahmﬁillll
ﬁﬂ,.-t[m: E. i, Perham, Los Anmlnn
Giriffith Co,, Los Angeles, 86,5594 ; .Lihert L
Mangs & Al.inm.ulﬂ Han Frnucluco, #4,062
Lonis Hlasottl & Son Htoekton, li,ﬂH
Contract awarded to James E, Anderson,
Vigalin, $5.481.

KINGHE AND TULARE COUNTIES—
Twa reinforeed conerete slab bridges aoross
branohes of Crosa Creek and one timber
bridge with sonerete dech seross Tole River

to be constructed. THatriet VI, Route 135,
Eﬂ'tlrrnn B,A. A, Frederick Anderson, Onli-
land, E8564;: Trewhitt-Shields & isher,
Fresno, $43,050 ; E. G, Perham, Los Angeles,
£34.608 7 John Roeen, San Rafael, $305,580;
Rexroth & Rexreoth, Bakersfleld, A6 ¢
Albert H, Biemer and John Careano, San
Anselme, E304584: E, H. Smith, Furels,
830,747 A. Soda and Son, Onkland, 337,
M8, Contract awarded to T. T, Tonn,
Lodi, $33,220.

LASHEN COUNTY—Between Luks Len-
vitt and Rager's Corner nbout 589 miles to
be praded; portions to be sorfaced with
rond-mix  surfacing; and  penetrition  ofl
treatment ta be applied to other portions,
Distriet IT, Route T8, Section A,  Dimd e
Construction, Ine,, Fallon, Nevada, $30,

Harms Bros, Saernmento, $81, PREITE
fields ‘Trucking o, Bakersfield, $32.0558
Claude . Wood, Lodi, 32407 Parish

Bros.,, Holl wnmi. 23268 ﬂﬂ Tee J, Tmmel,
Berkeley, $37433 ; Moulow e MeBEwon, Bae-
ramento, H{'}, Contraet  awarded  to
E}a?}n]] Comstruction Co,, Reno, Nevado, $20,-

LOS ANGELES COUNTY—The super-
structnre of an undergrude crossing under
the tracks of the A. T, & 8, ¥, Ry. Co, and
the U1, P. R, R. Co. wmd over the Arroyo
Beco and Arroyo Beco Puarkway pesr Ave
nue 85, eonsisting of steel track  wpans.
Distriet VII, Roufe 2006, L.A. Bethlehem
HBteel Co., Los Angeles, F122.7405 Consoll
dated SHtesl Corp. Litd., Los Angeles, E126,-
494, Contract awarded to Colombin Bteel
(o, Los Anpgeles, $118 605005,

MADERA-MERCED COUNTIES—Be-
twesn one-half mile north of Ash Slough
and Dutchman Creek about 4.4 miles o be
graded, surfuced with road mixed and plant
mixed surfoecing und a reinforeed eoncrete
hr1dgt tor be eonstructed. District X, Rouots

Bections "'[FA ‘ul]ey Comstruetion Co,,
ﬂnn Jose, ET0604;: M. J. B. Clomwtruetion
Co., Btoekion, $S.41[II Louis Binsotl &
Son, Steckton ll.-ﬂm A, B YVinnell Co.,
Alhnmbrs, %84,1507 Trewhir-Shields &
Fisher and Hrrw‘lrl & Nuss, Ine, Fresno,
284480 ; Marshull & Hanrahan, Meresd,
£57 0548 1 Daley Corp, Sun Diego, 880,079
Pinzza & Huntley, Ban Joso, F00,504 ;o lniche
. Wool, Lodi, $90,701. Contract awarded
to A. Teichert & Son. Ine, Saeramento,
70,0038,

RIVERSIDE AND BAN BERNARDING
COUNTIESE—RBetwesn the county lne nnd
Rantd Ann River bridee, traffic Islands anod

ration steips to he constructed.  District
VITL, Route 43, Sections O-F.  George Herz
& Co., Ban Rernardino, Z2,005; Matich
Bros, FElsinors, 32,708 ; Bdward Green, Los

Anpgeles, 82010, Contract swarded to A,
L. Gabrielson, Arlington, 52260,
BACRAMENTO COUNTY—Hatweoon
Emmaton and Freeport, about 1.5 miles
ripra |I-%|r ritection L be  constroctsd,

Ihisrrict ontes 11 and &, Sections
DEFC, A 1T B, Hutehinson Co,, Ooakland,
32588, Contract awnrded to DBasale Hoek

Co,, Ino, Naps, 831,166.75,

HAN BERENARDINO COUNTY—Nenr
Cajon Station, about 08 mile approgches to
two hridges to be graded and surfaced with
slivn t-mmixed aitrfacing. Diiseriot VIII,
hnutr 341, Section B, A B, Vionell Co,
ﬁ.llmmhru 7802 W, E Hall Co, Allinm-
bru, §7,808 ; Mutieh Flms, Flsinore, $7.8160.
Contraet wwarded to Ges, Hers & f_.u, Han
Bernardine, 57,284,900,

HAN BERNARDINO COUNTY-—Ba-
twoen Mnum Andreson and Crestline, abont
1.2 milea to frudaﬂ nnd rosd-mix sarfies
trewtment  applisd,  Disteiet VI, HDoute
188, Heetion A, Clande FPlsher Co., Lid,,
Los &nfl.lm.. 08412 Geo. Herzr & Co., Sun
Bernavding, ﬁ'l]ﬁ‘Tl; Hexroth & Hexroth,
I'I»\‘H 001; Daley Corp.,  Bun
Diego, 805,484 Llllnr-l Investment  Corp,,
Wilmington ﬂl'lﬁ.ﬁ.\,H 5, Vionell Oo.,
Adbmwm brn, $68.214} ; W, F‘ Hull Co,, Alham
bem, BTHER0:  Dimmitt & Tuylor, Low
Angoles, A0, Contract  awarded (o
Mutich Bros,, Eleinoes, 867,210,

BTANISLAUR OQOUNTY — Grade 03
mile and pave with Portlamnd cement eoncrste
nnil wephalt conerete at south approach to
Turloeh overhend, Dhsirict X, HRoute 4,
Section A. M. I. B Oonstroction o,
Sroelkton, 814,648 ; 2. M. MeGaw, Stockton,
14,148, COontenct awireded o Unlon Pav-
Ing Co., San Franeiseo, 812,845,

TEHAMA OOUNTY—0On HBand Slough
Bridge, nbout § mile esst of Hod Blull, por-
tioms  of existing beidge o ba  pomovied
relnforeed coneretn enrbe o be constructed.
Digtrlet TI, Route &, Rm.ilrm. 10, Liston
Ehorn, Red Hinfl, !H'I-'IT M. A, Jenkine,

Bakersfizld,

Haernmeanto, :Iﬂ,ﬂ?'q o, 0, Gillduralsove,
Berkeloy, E'.r"'ll . B, DBrennan llndllllm.
$7,608 ; l)'t'nml. Lowll, §7,7241 Stan

P f‘.uula!:. ale Albo, 'HHH A, Hoda &

Hon, Onlklnnd, 880534, Cont piet nwarded 1o
Frank Embleton, Albany, &065,T30.50

Realignment Between
Sacramento and Dixon

fContinwed from pume 24)

Further contemplated changes will
clip off another 2.20 miles, add-
ing up a total of 18.46 miles which
will eventually have been cut from
the distance upon the completion of
the program.

It is estimated that the annual
total saving due to the shortening
of distance in the present projeoct
will be 5,200,000 wehicle miles,
Using 3 cents per mile, which is con-
sidered a very conservative figure,
the total annual saving will amount
to $1566,000, which considerably ex-
ceeds the contract price of $127,300
of the present g project.
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DIVISION OF CONTRACTS AND RIGHTS OF WAY

C. . CARLETON, Chiof

FRANK B. DURKEE, Attorney
O R, MONTGOMERY, Attorney

ROBERT E. REED, Attorney

CEORGE B, MOURE, YTATE FRINTER

Malntennnes




California Highways and Public Works
Division of Highways
P. 0. Box 1498

Sacramento, California

Return Postage Guaranteed

Eah Franclso

i

*, San Fernande

[ H
L 0§ SN S
i = 1
] = c o
(
'-—"-"_‘_ LosAngeles _l". )
E‘ £ 4y - .
i 1l }
= 1 tt.' il %
__c:;;,:.m‘ - il" A Anatieim P
——— S whaie &l
&
-———_q}—" Sl o O
—— \_.Jp‘ T
o 2
L. o

LOS ANGELES AND VICINITY

e

—
Sec Detail Map

Primary Roads
Secondary Roads cerww-wee
F‘r‘)pogcd Roads =ss=t======x

MAP

SHOWING

STATE HIGHWAY SYSTEM

LEGEND

o7
)

T

o
Ry

o

T

N Y32

N

ncisco

X

F i £ \
_/-'/ -’_, { z."(;:'-/'-', ' Smia.r‘:'.a o Jnl!l

il
_r"’f

SAN FRANCISCO AMD VICINITY




