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Engineers Conquer Cliffs and

Deep Gorges to Construct
New Scenic State Road

crisscrossing mountain streams, the eight million dollar

Featber River Hizghway, State sign ronte No. 24, was
dedicated to public service by Governor Frank F. Merriam
with jmpressive ceremonies held in the ghacow of Grizzly
Dome in the canyon of Rio de las Pluras on Avgust 14,

First surveyed for a wagon road by the pioneer engineer
Arthur Walter Keddie in 1867, the Festher River Highway.
a dream of seventy vears, built at a cost of $100,000 a mile.
is a reality.

California and Nevada. the counties of Butte and Plumas
and many sections of the State represented by officials end
the California State Chamber of Commerce participated in a
three-day celebration in observance of the opeuing of this
splendid new bighway, oue of the most picturesgue in the
west.

GARVED out of 8olid rock, hewn throvgh granite cliffs,

CHTEF WINNEMUCCA ATTENDS

A banquet and dance at Oroville on Friday night, August
13, eolorful dedication ceremonies the following wmorning at
Grizzly Dome, an outdoor luncheon tendered to Gavernor
Merriam and his party and representatives of Governor
Richard Kirman of Nevada and the Reno Chamber of Com-
merce al Quiney Saturday noon, followed by a program of
speech making, and a banquet in Reno Saturday night
featured the highway jubilee, which closed with a rodeo at
Portola on Sunday.

To the dedication at Grizzly Dome came Chief Winunemucca,
sole surviving chieftan of the Piute tribe of Indians, who once
ruled the wilderness domain through which runs the Feather
River Highway. With Winnemucca were the boys’ band of
the Carson City Indian School in Nevada, and braves, sgnaws
and papooses of the tribe, representatives of a vanishing
nation of redmen.

SMOKE PIPR Oy PEACE

The chief and his people camped on the higlueay at
Grizzly Domwe and after Governor Merriam, Director of Pub-
lic Works LEarl Tee Kelly and Swate Highway LEngineer
Robert A. Allep of Nevada had made short dedicatory talks.
Goveroor Merram left the speakers’ platforn, weni to the
tepee of Chief Winoenucca and there smoked a pipe of peace
wilb the aged chieflan, signalizing the Indiaus’ recogmition
of the arch of progress of theix white brothers.

In his talk, Gavernor Mevriam praised the ensineers of the
Division of Highways who buill the voad and dwelt vpon the
magnitude of the task they tackled. Director Kelly took
occasion to pay tributes to Bert B. Meel, former Birector of
Public Works, under whose supervision the actual coanstrue-
tion of the highway was launched, and to Attorney General
U. 8. Webb, whose wise legal deeisions made 1t possible to
start the work of buildiag the road.

To IFred C. Tatton of the Califarnia State Chamber of
Commerce; Bric Cullenwavd, Publicity Director, and (o
Chairman L. B. O'Rourke and the members of the general com-
niitiee in charge of the celebration is due credit for the
soccessful and unusual ceremoniss attending dedication of the
new hghway,

Feather River
Route Opens

By F. W. HASELWOOD

District Engineer
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Delightful stretch of Fsather River Highway apgroaching
Storrie Creek Bridge,




BEFORE

This picture shows start of highway tunnel operations on face of Grizzly Dome, huge
dgranite pile, in Feather Rivar Canyon.

ANOTHER GREAT HIGAWAY

The dedication and forwal opening
of the Feather River highway sig-
nalized the completion of gnother of
California’s truly great highway
projects.

This highway opens the daot to
another phase of development for the
mountain area that it will serve and
brings to reality the dreams long
cherighed by residents of Plamas
County for closer contact with their
neighbors in the great Central Val-
ley. It marks the fulfillment of the
mandate of the people as expressed
at the polls in 1909, when $18,000,000
wag voted to lay out and begin con-
struction on the State’s great high-
way system.

The Oroville-Quiney county seat
lateral, or Feather River highway,
follows the Feather River and jts
tributaries for 77.75 miles. The por-
tion completed and now dedicated to
public service 18 70.75 miles between
Oroville and Keddie. It was veces
sary to complete this entire unit be-
fore tbrough traffic eould be served.
The seven miles between Keddie and
Quiney ig traversed by a usable rosd
that ig yet to be developed into a
standard highway.

BELIMINATES OLD ROADS

Plumas County, like other moun-
tain counties of California, rich in
mineral deposits and timber, and with
feriale valleys and abundant water
supply, was settled early in the his-
tory of the State and was served by
the usval narrow and crooked moun-
tain roads over which the ©x- or
eight-horse freight wagons sglowly
moved. These were mosatly one-way
rosds even for wagons, and it is ve-
called that vo longer ago than 1903,
not fac ont of Beckwourth, our survey
line wagon had to be let over the
grade to permit a freight wagon to
pass.

This survey was for the Western
Pacific railroad which came into the
county over Beckwourth Pass, fol-
lowed the Middle Fork to Spring
Garden and the North Forlk to Oro-
ville, breaking through for the first
time, the commercial isolation of the
county and opening the way for de-
velopment of the natural resourees.

Railroad operation began in the
some year that the people of Cali-
fornia decided that a system of im-
proved highways was necessary to
provide for the growing demwands of
the new type of traffic resnlting from

(Two) (August 1937) California Highways and Public Works



the phenomenal development and use
of the mofor vehicle.

PLUMAS COUNTY INSISTENT

But the narrow wagon roads of
Plumas Couniy were of little or no
uge 1o the motor vehicle, and as this
type of traffic rapidly developed,
Plunmias County agsin relapsed mto
a state of comparative isolation. Its
people were never quiescent, however,
but always fumly and respecifully
demanded their bivtbright. Ang high-
way commissiong consistently, but
without sufficient funds, tried to do
something ahout, it.

A highway between Oroville and
Quincy, fulfilling the mundate of the
constitution for connecting county
seats to the main trank highways, if
constructed along the Feather River
or any of its tributaries, would cost
more than contemplated by any
financing provided for highway work
and would be of no value unless
enfirely completed.

MERRIMAC QRADE TACKLED

Alang about 1918, however, a pra-
posal was under way to start con-
struction on this highway following,
in general. the existing ridge route
by way of Bidwells Bav. Berry Creek,
Merrimac, Letter Box, Bucks Ranch,
Tollgate and Meadow Valley. This
route has been the principal road
gerving Plumas County and since
1926 has been maintained by the
State, serving as 8 detour during the
construction of the river road. Sur-
veys were started in the vicinity of
Mervimace, and preparalions were
made for the establishraent of a con-
vict camp whose ficst work would be
the development of a new route to
eltminate the steep and difficult Mer-
rimac grade.

Before this camp was established.
the new 40,000,000 bond issue of
1919 was launched with the intent of
its supporiers that the Oroville-
Quiney county seat latera) should be
a low level rvoad alomg the Feather
River and its tiibotavies, with par-
ticular emphagis on the North Fork
a8 (he tributary.

“‘“NORTH FORK OR NOTHING’'

Plumss County wanted her isola-
tion broken by an adequate highway
and was vever in doubt as to where
ahe wanted that highway. The ridge
road was closed by snow half of the el . .
vear, and snow removal was nol yet
current praetice. The divide crossed AFTER

by this road at Letter Box, at the top And this picture shows how Division of Highway engineers conquered Grizzly Dome
and piercad it with a tunnel and highway.

California Highways and Public Works (august 1517) [Three]



of Frenchman's Hill, was over 3800
feet high, and snowfall was heavy,
came esrly and slayed late. Around
Letter Box are axe warks high m the
trees, said to have been made by mail
carriers on skis. Plumas County
didn’t want its highway to be built
over the ridge, and, in preparation
for the 1940 bond issue, developed the
slogan ‘‘Nortlh Fork or Nothing.”
But at no time was anyone ever mis-
led into thinking that ‘‘nothing”’
would be acceptable.

Surveys via the North Fork were
started in 1919, and the impossibility
of consirneting the road with funds
that conld be made available was imn-
mediately obvious. An estimate for
the completed road made n 1924
placed the cost at $7,838,333.

(JAS TAX STARTS ROAD

It was known &t this time that the
cost of grading the Westero Pacific
through the canyon between
Keddie and Oroville was about
$7,616,000. This cost is exclu-
gsive of tunnels and bridges. <&
The advent of the
gas tax in making
possible a continu-
ous supply of
funds provided tbe
opportunity to
slart workl on this
road. New esti-
m ateg submitted
after further stud-
1es in 1927, placed
the cost at $6,890.-
046, and a reason-
able period of con-
gtruction,)f fi-
nances could be
provided at a suf-
ficient rate, as six
years. The figures
given are for net
construction costs.

For a long-con-
tinued job in a remote snd nnsettled
area, tne use of convict labor was
advantageous. Tarly ia May, 1928,
Camp 16 was established near Vir-
gilia, on the Bast Branch, 13 miles
below Keddie, and, later in the same
month, Camp 17 was established in
Potters Ravine, vear Oregon Cily, 9
miles above Oroville. For nine years
after the establishroent of camps, an
average of $800,000 per year or
$2,700 per working day, has been ex-
pended by convict labor and by con-
tract for grading, consirocting
bridges and for providig a tem-
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porary oiled surface on 70.75 wmiles
betwean Oroville and Keddie.

COST 18 $7.380.160

The net comstruction cost of the
70.76 miles dedicated to public use
on August 14 iz $7,080,180, or
slightly over $100,000 per mile. The
estimated cost of the remaining
gseven miles between Keddie and
Quincey, including a standarad snrface
and bridge aoross 8panish Creek is
$300,000, bringing the total cost, ex-
clugive of right of way and engi-
nearing, of a usable
road through the
Feather River Oanyon
to $7,380,160.

Preliminary
gurveys cost
$262,310;

Wiy,
$87,678 and
construction
engineering,
$331,386, adding
$671,374 to the cost
total

In the course of
itime, as necessity
ariges, a higher type of surfae-
ing will be required. It is prob-
able that over a period of ten years,
an additional expenditure of $1,000.-
000 will be reguired for surface im-
provement. The present surface, ex-
cept for the first four miles out of
Oroville, which has a base cowrse of
erushed rock, is selected )ocal mate-
rial with g bituminous surface treat-
ment.

HEAVY GRADING

The construstion of the entire
route involved consistently hesvy
grading. The tota)l excavation was
7709,744 cubic yerds, an average of
about 108,000 cnbic yards per mile.
And most of the excavation, at least
85 per cent, wag solid rock. Some-

what consistent with the formations
encountered in any erogg-section of
the Bierras, there were belts of por-
pbyry, dizbase, granite, serpsntine
and schist. Except for portions of
the latter formatiop, all of the rock
was hard.

The Featlier River highway is the
ouly transmountain road that cuts
through the beavy snow area of the
Sierras on a water level grade. Such
a road has mevy advantages from the
standpoint of public service, bot low
initial cost or
speed of construe-
tion are not among
them. In constrne-
tton through a
river canyovu, ad-
vantages in align-
ment, 15 we)l as in
serviceability and
cost, are usually
gecored by keeping
the grade as close
to the highwater as
practicable. Possi-
ble though doubt-
- ful water slorage

schemes, Federal power re-
serves, the existence of a
transcontinental railroad, power
houses and transmission lipes
through the narrow canyon, con-
trolled the Jocation to 8 greater ex-
tent than did tbe ruzged topography.

JARBOE GAP ELEVATION

Thie greatest climb on the road is
from the crossing of West Brauch,
14 miles out of Ovoville, to Jarboe
Gap. &ix miles farther. The road av
Jarboe Gap reaches an elevation of
2330 feet, the purpose being to avord
the long detour made by the river at
Big Bend. The descent is on a light
grade back to the river at Pulga.

Since the Western Pacific Railroad
s constrocted through the canvon on
a low grade line, it is impracticable
for most of the way to construct a
highway on the same side without be-
ing high above the railroad. and at
such elevations deep ravines and
sharp poinis compel a tortuous align-
ment and increaged distance withont
saving in cost. Therefore, at Pulga,
where the Western Pacific crosses the
river from south to north, the high-
way reverses and, with a steel arch
bridge locoted directly over the rail-
road bridge, crosses to the south side.
The total length of the Pulga bridge
is 680 feet. Tbhe central arch is 350

(Awgust 1937) California Highways and Public Works



As illustrated on tha cover page of this issue of CALIFORNIA HIGHWAYS AND PUBLIC WORKS, bridges "loap froa” on
the Foather River Highway. Here, upper picture, the bhighway bridge at Tobin is underneath the Western Pacific bridge. Lower
Jeft—Section of scenic route between Storrie Bridge and Rock Croek Bridge. Lower right—Highway as seen froam west portal of
{unnel through Grizzly Dome.

California Highways and Public Works (august 1937) [Five)



feet Joog, and the grade s 216 feet
above the river.

MOLLOWS RIVER FORTY MILES

Beyound the Pulga bridge, the road
follows the south bsnk of the river
not too far above the water and josti-
fies its classification as a river road.
For 40 miles it follows the North
Fork and ite tributaries as close (o
the river as topography and other
cobfrols will penuit.

This proximity to the river offers
the advantage of better alignment,
more attractive scenery and cheaper
construction, because fills of blocky
rock can safely encroach on the river
channel. The canyon walls are stesper,
and polished areas of bare granite
are encountered. The rocky walls of
the canyon appear so firm and en-
during tbat one can readily believe
that they have changed but little since
the beginning of time.

Geologists, who tell ns differently,
divide the past into ages measured
in terms of millions of vears and read
in the rock formalion, & different
story. During ane of these geological
ages, a mighty river flowed southerly
across the area that is now the west-
ern slope of the Sierras. The pro-
cesses of nature leached the gold out
of the granite and deposited it in
crevices with solutians that crystal-
1zed into quartz.

WORK OF AGES

Through mijlions of vears of weath-
ering and by the aid of the civer
carrent, the softer rocl was worn
down and carried away, and the
beavier quartz particles carrying gold
were rounded and polished and depos-
ited in the immense gravel bars (hat
Jater becawme the mecca for the gold
seekers who were California’s early
setilers. Then an upheaval disturbed
‘Lhe course of this river, and & great
mass of ce covered the earth.

G)aciers moving weasterly carved
preat gashes through the solid roec
and in these depressions flowed the
streams originating in  Lhe higher
mountaing and discharging into the
Sacramento and San Joagquin rnivers.

Temperature changes resulting 1o
contraction ond expangions of the sur-
fuce layers and the actioo of wind,
water and Lrost disturbed most of the
polished slopes left by the placiers.

The Areh Rock and Grizzly Dome
areas of the Narth Fork Canyon have
most effectively resisted these forees
of disintegration.

Arch Roek derives its name from 2
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large, arch-shaped piece of the outer
layer of the bare granite slope. Be-
low the arch, the layer had fallen
into the river and had disintegrated
and been washed away long before
apvone ever saw the ¢anyon.

Strangs to say, the original arch
fell into the river of its own accord
one night after the drill crew work-
ing underneach it, had gooe home.
Had the slip occnrred a few hours
sooner, more than the tools would
have been lost. The same arch
effect, however, is preserved in the
remaining slab above the original
arch,

GRIZZLY DOMY,

Grizzly Dome is higber, steeper and

apparently sounder than the Aveh -

Rock area. It is capped by a high,
rounded mase of grawte known as
Elephant Butte. Taith in (he appar-
ent sowndness of Grizzly Dome was
shattered n 1935, before any con-
struetion work was started near the
dome, by the spalling of a slab of
rock  from the front of Elephont
Butte. Jalliog over 300 feet and
crumblimg sy i fell, thia 73,000 cubic
yard muass of rock filled the river for
a depth of 30 feet and a length of
about 500 fect.

These more precipitous areas
through the rugged canyon with it
steep and bare granite walls, pre-
sented some ratber formidable prob-
lems of design. Many alternate lo-
cations were investigated. and Innu-
merable methods and tvpes of con-
struction were studied before the
present low Jevel Jocation wath three
tunnels was adopted.

Por ten miles between Pulga and
Rock Creek, the road follows a niche
cut in the solid walls of the canyon
with three tunnels through precipi-
tous, projecling points. Tunnel No, )
is 263 feel long, 31 feet wide and 21
feet Xhigh, withouli Bning. These
dimensions contemplale Lining which
is not believed to be mecessary i, this
time. To eliminate the hazard &rom
fa)ling rocks. rubble mausonry portals
were bl on this tunnel.

TUNNELS REQUIRED

At one time the plana contemplated
two short funnels through projecting
granite points in the two wmies be-
tween tunne) No. 1 and Grizzly Creek.
These poinils, however, proved to be
Joose, blocky formations rather than
solid, and wnsuitable for tunneling.

Qrizzly Creelt, the mejyor tributary
of the river from the south, atfter a

precipitous drop from the high ele-
vation near Frenchman’s Hjll, enters
the North ork at the base of Grizzly
Dome. 1In the period of wmelting
suows, th)s stream carries g Jarge
flow. It s now conveyed through 2
projecting rock point m a drainage
tunne) 14 feet wide and 25 feet deep,
and the chanvel 15 filled with coarse,
blocky gramite. A considerable por-
tion of the Aow prefers the original
channel and finds its way through
the rock fill.

Beyond Grizzly Creek, Grizely
Dome riges high asbove the river,
with slopeg ranging from vertical to
about 80 degrees with the horizontal.
The dome i8 capped with a huge
rouanded mass of gravite known as
Elephant Butte from which a piece
of the face spalled off, as previously
described. The shattaring of Ele-
phant Butte also shattered any faith
that may bave existad in the possi-
bility of constructing or maintaining
a road on the surface of the area
below the Butte, and in the matter
of safety of the men during con-
struction or of traffic after the road
was built.

TUNNEL V187 FEET LONG

Numerous plans from the practical
to the fantastic for building a voad
through the Grizaly Blufl area were
studied. As finished, the road enters
A 8%0-foot wulined tunme) after cross-
ing Guizzly Creek. A short distance
bevoud this tuanel, the sweep of
broken tock from the Wlephaot Butte
shde left the slope in too dangerous
2 condition to risk the construetion of
a road on the surface. Consequently,
& third tunnel 1187 feet Jong was con-
structed under the dome. IMour adils
contributed to economy and speed of
constraction aad provide Light awnd
ventilation.

Two mjles above Grizzly Dome, the
highway crosses the North Fork on a
steel truss bridge just above the
mouth of Rock Creek.

Tn spite of the problems involved
in constructing 2 road on the same
side of the river as the Western Pa-
cific. they were less between Rock
Creek and Storrie than those en-
countered on the other side, among
which was the passing of the Feather
River power house ai{ Storrie. Juat
above the power house (he road
crosses back to the south side and a
mile and g half beyond. at Tobin.
crosses again and under the Western
Pacific bridge simultaneously.

(Auguse 1937y California Highways and Public Works
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Portion of large crowd of celebrants gathered at portal of Grizzly Dome tunnel to participate in dedication of Feather River High-
way—Ingert—Governor Merriam, Director of Public Works Earl Lee Kelly and Chief Winnemueea conelude ceremony of smoking

pipe of peace.

HARD ROUTE TO XEDDIE

Twenty-seven wmiles more of con-
tinuously heavy eonstruetion through
formations of granite, schist and ser-
pentine, Jead to Keddie. Just before
Keddie is reached the highway evosses
Spanish Creek on a high, steel via-
duct and plays hide and seek with
the Western Pacific railroad, erossing
back and forth over the railroad tun-
nels.

During construction the ecamps
moved ahead as the work progressed.
Each camp occupied three lesations
during the nine-year econstruction
period. Construction by conviet
labor covered a total length of 55.27
miles, of whieh the net construetion
cost was $4.886,610. Included in this
was one bridge across Indian Creek,
which cost $38,000, and three tunnels
ageregating 1,742 feet in length, con-
structed at a uet cost of $175,342.
There were 48,772 cubie yards of tun-
nel exeavation moved at a cost of
$3.60 per cuabic vard. The day labor
work included §,234.700 cubic vards
of excavation.

There were six grading contracts
for constructing 14.7 miles of road.
involving among other items, the
movement of 1,475,044 cubie yards
and an aggregate cost of $1,305,206.
There were also eleven contracts for

A TRIBUTE

“I would Ilike to pay 2
tribute to the American road
engineer. I think he has done
a more beautiful and more
durable job of road building
than any road engineers who
have ever lived. No one can
lock at one of the modern
bridges, travel over the wide
curves of one of the modern
roads without marveling at
the efflciency and beauty of
the work. I am hoping that
the same genius which the
road engineers have lavished
on our main highways will be
displayed in terms of service
although perhaps in a less
striking manner to the eye on
our secondary Mghways.’''—
Henry A. Wallace, U. 8. Secre-
tury of Agricullure. —]

e

bridges aggregating (.78 miles. Total
construction cost of these bridges was
$775,334.

No discusgion of this road would
be complete without a tribute to the
construction organizations of the
camps directed by Superintendents

California Highways and Public Works (Auguct 1937)

Ed Rawson, W. B. Stout and Harry
Waste.

Starting with an experienced crew
as a nucleus, new men were trained as
the work progressed and expanded.
It is safe to say that no more efficient
construction organization can be
found in the country than the one
which, after nine years of develop-
ment, recently moved from Camp 30
to Southern California.

DREAM COMES TRUE

During the nine-year construction
pericd, many engineers have had
responstble charge of different phases
of the work. At the conclusion of the
work by the convict camps, R. B.
Ward was resident engineer at Camp
28 and George M. Webb at Camp 30.
P. R. Lowden maintained close eon-
tact between the camps and the dis-
trict office.

For the people of Plumas County
this completion of the Feather River
highway is a dream come true, For
the engineers it is the completion of
a task, the magnitude and complexity
of which is rarely encountered. For
the people of California the Feather
River highway, to which they have
Jong looked forward as a link in a
magnificent highway system, I8 a real-
ity and forevermore an instrument of
Increasing service.

[Seven]




Largest Earth and Rock Fill Dam
Dedicated by Governor Merriam

By EDW ARD HYATT, State Engineer

AREING tle completion of

the lacgest earth and vock

Bl dam of its type in the
world, San Gabrie) Dam No. 1—con-
strucled by the Los Angeles County
Flood Conirol District ab a cost of
approximnately $17,000,000—was dedi-
cated on July 2}, 1937, at impressive
cavemonies attended by over 2500 Qis-
tinguished guests and citizens. Gov-
ernor Frank F. Merriasm gave the
signa) sending the last load of eprth
and rotk into the dam, and was the
principal speaker at the dedicatory
exereises,

"“This ig a happy ocoagion for all
of the penple of Los Angeles Oounty
and particularly for those in the
plains below the mouth of this great
canyon,'’ said Governor Merriam.
“‘San Gabrie] Dam is & tribute to the
broad vision of those who built it.
It is & monument to those who sup-
ported it. Tt not only bamesases a
menace to the residents of the valley
below, but provides a tremendoua
resource in water doring the arid
geagons. It is dedicated to foresight
and thrift. May I congratulate those
who started this great project, those
who carried on and those who com-
plated it.”

SPEAKERS LAUD PROJECT

With Vice President W. S, Rose-
crans of the [.os Angeles Chamber of
Commerce acting as master of cere-
monies, the program was broadcast
by radio. The speaker’s stand, erected
ort the ecest of the towering struclure,
was packed with distinguished guests,
including present and former merm-
bers of the Los Angeles County Board
of Supervisors, Federal and State
officials, and civic leaders.

Other speakers in addition to Gov-
ernor Merriam included Supervisors
Roger W. Jessup, Chairman of
Board; Herbert C. Legg, Chairman,
Flood Control Commjtiee; Gordon L.
McDonough, Leland M. Ford and
Jolwt Anson Ford; Byron C. Hanna,
President, Los Angeles Chamber of

[Bighe)

Commerce; J. Loms Matthews, Edi-
tor, Coviva Atgus and often referred
to as ihe ‘“Father of flood control 3n
San Gabrie) Valley'’; H. S. Gilman,
President, Conservation Associaiion
of Lios Angeles County; Marshall R,
Bowen, President of (he San Gabuiel
Valley Protective Association; Major
Theodore Wyman, Jc., of the United
States Army Engineers in Charge ol
Federal Flood Control Projects in
Los Angeles County; Eart B. Back-
man, repcesentng S, B, Show,
Regional Farester; E. T. Foley, offi-
cial of the Western Slope Construe-
tion Company. builders of the dam;
C. H. Howell, Chief Engineer of Los
Angeles County ¥lood Control Dis-
trict; and Edward Hyatt, Stale Engi-
neer,

All who spoke joined in lauding the
project and paying well-deserved
tribute alike to civic teaders, county
offcials, engineers, contractors and
the atmy of workmen whoss combined
aftorts were responsible for its sue-
cessful consurmwmation.

BUILT BY FLOOD CONTROI. DISTRIOT

San Gabriel Dam No. 1 is the most
recent angd largest of nineteen flood
contro) and conservation dams bult
by the Los Angeles County Flood
Control District. This Distriet was
created by an aet of the State Legs-
latvre passed on June )2. 1935, As
a vesult of extended mvastigations,
a plan for Good comtrol and water
conservation was adopted by the Dis-
trict, and construction was stacted in
1018. Work has oroceeded almost
continuously sinze that time but with
revisions in and additions to the
original plan.

The dam is locsted in the Jower
reountait reaches of Sen Gabriel
River aboul 3 miles below the june-
von of the West Fork with the majn
stream aud about 9 miles upstream
from the city of Azusa.

This dam on the San Gabrie] River
will serve the dual purpose af control-
ling floods and couserving flood waters

which waould otherwise flow unused to
the ocean. This stream is the largest
in Lios Angeles County. Tt rises in the
San Gabriel Mountains with many
branches, the chief of which is the
West Forlc which joins the main
stream about 3 miles above the loca-
tion of San Gabriel Dam No. 1. Be-
low these forks the river flows
through a deep gorge end enters the
Saa Gabriel Vallev al a point uear
the city of Azusa. It has a mountsin
catchoent area of 313 square rmiles,
205 square miles of which are above
San Gabviel Dam No. 1. Upon leav-
ing the mountains the stream flows
in a southwesterly direction through
the San Gabriel Valley and 1ihence
acdross the coastal plain Lo empty into
the ocean uaear the eity of Long
Beach,

The stream is the wain source of
supply for the 278 square mile area
of the San Gabriel Valley and for o
portion of the coastal plain as well—
an infensively developed auvd heavily
popnlated region embraciog scores of
¢ities and towns and wmany thousands
of acres of highly produetive farm
Jands. When the stream js o food,
lands and improvements along its
course from the mountains to the sea
are subject to inundation. and have
suffered serious flood damages in
past years. The veservoirs created
by the San Gabriel dams are to pro-
vide the uecessary storage for cou-
1rolling the Aicods and conserving the
waters of this stream.

PROJECT LONJG DEUAYED

The historical backgronngd of San
Qabrie) Wam No. J is perhaps with-
out parallel in sny similar project.
Although control of flneds on the San
Clabriel River was firsl ucged over 40
vears ago by J. L. Matthews, Iditor
of the Covina Argus, it was not until
after the disastrous fload of 1314 oc-
curred with damages estimated at
$10,000,000 in Los Angeles County
that sufficient imypetus was gained to
bring ebont the organization of the
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Goveraor Frank F. Merriam gives signal for durmpling of last truckload of rock at dedicatian of San Gabriel Dam.
righi: Flood Control Engineer C. H. Howell, Bupervigsors Leland Ford, Jotin A. Ford, Herbert C. Leaq: E. T. Foley and W. A, Rogers,
West Slope Construclion Ca. Supervisor Roger Jessup, Governar Merriam.

Los Angeles County Flood Control
District and the active consideration
of fiood control plansg for the Sap
Gabriel River and other streams in
the couuty.

Initially, disagreement arose 83 to
the best plan of storage development
on the San Gabriel River. There was
a greal diversity of opinion not only
among the general public but also
among recognized experts. Conflicts
between wzany interests added to the
confusion.

ORICTNAL PLANS ACOPTED IN 1824

The first plans for & dam on the
San Gabriel River, prepared by the
then Chief Engineer J. W. Reagan,
were gdopted by the Distriet in 1924
and construction authorized with 3
bond issve voted that samne year. A4
massive concerete dam was proposed to
create A& reservoir with a storage

capacity of 240,000 acre-feet, involv-
mg an estimated cost of $25,000,000.
The site chosen was the so<alled
‘"Torks Site’’ located hnmediately be-
low the junction of the West Fork
with the main stream.

Due to questions rsised as to eco-
nomic feasibility and safety of the
proposed shructure, no construction
was gstarted. Numerous investiga-
tions and reports by engineers and
expert geologists were made during
the next few years in an effort to
setile the contiuued controversy as
to location and design. E. C. Eaton
replaced Mc. Reagan as Chief Engs-
neer of the District in April, 1927.
Tollowing his appointment, plang
were proposed for a smaller dam on
which contraet bids were actually
received but rejected in 1927. TLiti-
gation ensued in the controversy of
“high” wversas “‘low’’ dam culmi-

California Highways and Public Works (august 1937)

Left to

naling in e decision of the Superior
Court in March, 1928, enjoining the
District from constructing a dam to
slore any Jess than 240,000 acre-feet.

CONTRACT LET IN 1928

Following this period of investiga-
tion and litigation, new plaus and
specificatiops were prepared and con-
tract bids received in November 1928
for a concrete masonry dam at the
Forks Site to provide a storage capa-
city of 240,000 acre-feet. Contract
was awarded to [fisher, Ross, MeDonp-
ald and Xahu and signed in Decero-
ber 1928.

Actual construetion was started iu
March 1929, chiefly in the excavation
of the west abutment. Weaknesses
in the foundation rvock at this site
became apparent soon after exeava-
tion work started. Ifollowing the oc-

(Contdnued on page 2()
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Improved Sherwin Hill Grade

Increases Lure of High Sierra

By C. Cleman, District Maintenance Engineer

FFORDING motorists a more
attractive route into the recrea-
tional areas of Inyo and Mono

counties, the Sherwin Grade improved
alignment project has been completed
by the State Division of Highways.

Traffic over this route has been
constantly inereasing for years due to
the fact that it is the only road over
which the beauty spots of the Eligh
Sierra. immediately to the north of
Sherwin Hill, can be reached from
Los Angeles and other cities in the
southern part of California. It
serves a section in which are located
many beautiful lakes and streams
where camping, fishing, hunting and
outdoor life can be enjoyed during the
summer months and where skiing and
snow sports provide winter pleasures.

Since the early mining days Sher-
win Hill, which rises from the com-
paratively level lands of Qwens Val-
ley to the higher bench lands on the
north, has been an obstruction to
travel and transportation, which, to
date, has not been satisfactorily over-
come.

EARLY TOLL ROAD

About 1860 Mr. James L. C. Sher-
win constructed a toll road up Sher-
win Hill, which the present route of
U. 8. Highway No. 395 approximately
parallels about one-half mile to the
east, between the Inyo-Mono County
line and the summit. At these points
the location of the two routes con-
verge.

The construction of the toll road
was incident to the development of a
large mining camp at Mammmoth
Mines, about 25 miles to the north,
which at one time bad a steady popu-
lation of from four to five thousand
people, Inereasing to as many as ten
thousand for a few days at a time, it
1s estimated. Much heavy wmining
machinery was hauled over the voad
on horse drawn wagons in the first
few vears of its existence. This heavy
{raffic made a severe demand on the
road constructed up the tuffa rock
slopes, where the only other material
for road building purposes consisted

[Ten]

on fine sand. The result was that the
road surface soon became very rough,
consisting mostly of solid rock points
and holes where the sandy filling had
been washed out during rain storms,
or cut out by the steel tired wagon
wheels. :

ACCIDENT PRODUCGCED RESULTS

One day a large fly-wheel, which
was to be used in the construction of
a mill, was being hauled up over this
toll road. Twisting and bouncing
over the rough, rocky, deeply rutted
surface of the road was too severe a
strain on the load fastenings so soon
after having passed the summit and
starting the descent into the Rock
Creek Gorge along the road built on
the steep hill side, the load shifted,
tipped the wagon over, broke loose
and rolled some five hundred feet to
the bottom of the Gorge below. To
retrieve this wheel was a diffienlt and
expensive task at that time.

This event was the deciding factor
with the mining interests. which de-
pended upon the toll road for trans-
portation to their mines and were the
most constant users of the road. They
immediately initiated the construe-
tion of a road kmown as the ‘‘Dry
Road’’ which was routed up the Sher-
win Hill slope to the east of the Rock
Creek Gorge. This road and the Sher-
win toll road were in competition for
favor of the traveling public for about
twenty vears. The “Dry Road'’ was
favored by the mining interests while
the Sherwin toll road had the patron-
age, for the most part, of others. The
tolls were abandoned on Sherwin road
about 1885.

HARD ON EARLY MOTORISTS

The ficst automobiles over Sherwin
Hill followed the toll road ; however,
due to the projecting rocks and deep
ruts on the steep grades, this was a
difficult trip to make and raotorists
soon adopted the use together with
the balance of Highway Route 23 in
Mono County, South of Bridgeport,
of the Dry Road and this road was

taken into the State Highway system,
by the State Highway Act of 1909.

In the early days of the automobile,
to drive up Sherwin Hill was a diffi-
cult feat, especially during hot
weather. It was the practice in those
days to drive to the foot of the grade,
about fourteen miles north of Bishop,
and camp for the night. An carly
start would then be made the next
morning to make the drive up the five
mile grade, rising in elevation about
two thousand feet in this distance,
before sanrise. Bven at the present
time with an improved highway and
more powerfol automobiles, it is de-
sirable, on a hot summer day, to make
this climb before 11 o’clock in the
morning, as usually after this hour
there is a warm breeze blowing up the
grade from the south. On any sum-
mer day it i8 not unusual to find one
or more heavily laden trucks and aunto-
mobiles stalled due to overheating of
motors and fuel pumps.

In view of the unsuitability of both
the Sherwin Toll Road and the Dry
Road, the State located the present
highway in 1914, on which the con-
struction by State forces was com-
vleted in 1917, at a cost of $45,140.
This road remained with only a dirt
surface until 1928, when an applica-
tion of light fuel oil was spread on
the roadbed as a dust palliative.

INCREASE TN TRAFFIC

The inecrease in automobile traffic
over Sherwin Hill, which made the
oiling necessary, resulted from the
improvement of the roads leading
from the populous southern part of
the State. This increase in traffic has
also made it imperative, for safety
and convenience, that the alignment
of the grade constructed between 1914
and 1917 be straightened, the roadbed
widened and the surface improved.

The highway as originally coun-
structed, having a sixteen-foot road-
bed, and no grade over eight per cent,
followed somewhat closely the contour
of the face of the hill, going out

(Continued on nage 29)
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Curves are doomad on Sherwin Grade. Uppér left—Looking north from a point 3 miles souvth of Sherwin Hill Summit show-
ing the switchback alignment up Sherwin Hill at this point. Upper right—Looking south from Sherwin Hill showing curves which
will be gliminated. Center—Looking south from Sherwin Rill inta Round Vallay. Lawer laft—This curve and one on right are being
realigned out of Sherwin Grade.

California Highways and Public Works (Augus 1937) [Eleven]



Award of Contract Dooms 59
Bad Curves on Cuesta Grade

By LESTER H. GIBSON, District Engineer

Higbway (U. 8. 101), with its
seveniy-one hazardous curves,
18 doowed. ‘

Recoustruction of this dangerous
section of the cosst route between San
Francisco and Los Angeles has been
launched with the awarding by the
State Department of Publie Waorks of
a contract for $646,027.90 for the pro-
posed improvement.

A modern four-Jape divided voad-
way will replace the existing winding
Cuesta Grade bighway. Built in 1915,
improved in 1923, the present road,
althougb adeguate at the time it was
constructed avd for some years theye.
after, is too lacling in modern day
standards to satisfy the requirements
of the larger, heavier and faster tvaf-
fic that has developed. Due to lim-
ited sight distance. fast traffic often
has to maintain the speed of slow-
moving trucks. Thig ereates an ex-
treme hazard beeavse of the impa-
tience of some drivers who are too
prone io take a chance in passiag
vehicleg ahead.

CUESTA CRADE on the Coast

TORTUOUS ALIGNMENT

Cuesta Grade is just nocth of the
eity of San Lws Obispo, in San Luis
Obispo County. This project is 3.282
miles long and will be 0.72 mile
shorter then the present highway be-
{ween the same iermini.

With the opening, in early May of
thig year, of the new Ganejo Grade, in
Ventura Oounty, Cuesta Grade re-
mains the only stretch on U. 8. 101
between Los Angeles and San Fran.
cisco where traffic is required to tra-

_verse a combination of tortnous
"glignment, mountain grade and nar-
raw roadbed.

Early in 1936 the District V staft
of the Division of Highways began
the job of preparug plans for recon-
structing Cuesta Grade on standards
consistent with the present day re-
gquirements. Exhawstive preliminary
studies showed the side of canyon
traversed by the present road co be
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the best suited for the type of high-
way proposed.

SUBBOTL SURVEY MADE

From experience in the past years
waintaining the existing road it wag
evident that some of the terrain, over
which the project would pass. was of
an unstable nature. This, together
with a preity comprehensive idea of
the magnitade of some of the required
cuts and fAlls, mads it pertinent tbat
we Jitnow a great deal more about the
underlying soil couditions than could
possibly be determined from surface
jndicalions. At a conference with the
depar{iment heads ia Sacramento it
was decided {0 make a complele sub-
soi] aurvey over the entire project.

The Central Office Laboratory im.-
mediately sent a crew of testing engi-
neers, equipped with a power well
drilling rig, hand soil testing appa-
ratug and an electrical registivity
sounding device, to make this survey.
It is believed this is the first time the
electrical device has ever been utilized
for aballow depth tests. The findings
of this device were verifed by tests
made with the well drilling rig angd
later by tests magde by the Bureauw of
Public Roads’ engineers using a seis-
mographie testing apparatus.

80IL SURVEYS JOUSTIFIED

This work was done under the di-
rect supervision of Mr. 0. J. Porter,
Associate Testing Bngineer. con-
nected with our Central Office Testing
Laboratory. Mr. Porter was in re-
sponstble charge n connection with
the testing work for the foundations
of the San Francisco Bay Bndge.
His work on Cuesta Grade was well
planned and well executed. The coat,
comparatively speaking, and consid-
g;rh;g the benefits derived, wag nom-
inal.

This type of s0il survey will prob-
ably beame a regular part of the pre-
liminavy studyes in the future oo
highway projects where heavy work
ig anticipated. It sheuld be stressed
how important it was to determine

the treatment necessary in unstable
avess where heavy fills are proposed.
In these aveas st is planned to exca-
vate transverse and In some cases ad-
ditiongl longitadinal trenchey, 10
feet o width, through tbe unatable
material and backfi)l thess for a
minimum  depith of & feet with
brolten roek, of wvavious sizes, to
serve as blind drains. 1n addition,
an 8-inch perforated metal pipe is to
be placed in the transverse trenches to
accelevate drainage.

These tests were also important in
determining the slopes to be vsed 1n
cots. At the summit cut, which is to
be 30 feet deeper than at present, it
is planped to wse a 14:1 cut slope on
the right side and a 1% :1 cut slope on
the left Other cut slopes ave to be
1:1 and 14:]. Conventional fill slopes
will be used throughout.

PLANS TO HANDLE TRAFFIC

The new road will closely follow the
existing road on o plane about twenty
feet lower, except where it has been
pecessary to deviate in order to get
proper abhgnment. This will malke an
interesting set up for those who travel
)t during (he construction peried, as
it is now plained to keep traffic on
the existing road, or at the sare level,
wnti] the later stage of the actual dirt
moving. The traveling public will
have an opportunity to view the
methods employed in constructing the
roadbed of a modern highway,

Where the mew consbruction ig in
confliet with the existing road, the
existing road will te widened out to
the new cot slopes and the excavation
of the new road confined. in order to
leave a detonr bench at the level of
the existing road. It naturally fol-
Jows, this detour bench will be se-
maoved when a portion of the new
road is constructed to grade and made
usable for traffic. AU detour roads
will have a minimum width of 25 feet.
There will be )ittls inferference with
the movement of traffc except where
it will be necessary to carry through
construction ai¢ the summit.

(Continued on nage 29)
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New Cuesta Grade in the making. Upper—Trucks excavating Summit Cut and hauling material down existing highway to
fill north approach of overhead crossing Southern Pacific tracks. Cente~—Twao tractars and master dulldozers and a roller pioneer-
ing ons of fills. Lower—~Leveling and compacting fill st north approach to proposed overhaad crogsing.
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Highway Progress Puts End to
Obsolete Road East of Colton

By £. Q. SULLIVAN, District Engineer

AJOR construclion activities
have wntien “Finis'’ to an

obsolete portion of the Los
Aogeles-Imperial  Valley Highway
east of Colton, commonly called the
““Valley Boulevarg,’’ and replaced it
with a modern standard bighway on
new location. ’

The new highway extends from the
east city limit of Colton 1.3 riles
easterty, to & point where the portion
of State EHighway conneecting with
South ““B’" Street. San Bernardino,
mtersects this highway in a long
SWeeDiTLg’ &« \"‘))

This project, together with three
others, the widening of I Street with-
in the Colton ecity Limits, the covmple-
tion of Boute 26 west of Colton, and
completion of the South Iighth Street
Underpass. Route 43, connecting Col-
ton and Riverside, was dedicated by
Governor Frank F. Merriam at cere-
mowies held in Colton July 28,

Participaling in the dedication were
Director of Public Works Eart Lee
Kelly, Assistant Public Works Di-
rector Justus F. Craewmer, Highway
Coromissioner Phil A. Stanton, Sena-
tor Ralph Swing of San Bernardimo,
Mayor Harford of Colton and mayors
of surrounding caties, and State,
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counly ond city officialz. City Atior-
ney Waldoe Willhoft was master of
cevemonies at & banquet tendered 1o
Gavernar Mevriam,

Tbe new highway just completed
was the result of two contracts under

way simultaneously. Under one con- .

tract, Lhree bridges were constructed,
one across Warm Creele, consisting of
two spaas of 54 feet each, the second
bridge across an overflow ¢ljannel con-
wsting of four 50 foot spans and two
16 foot cantilever spans. the thivd
across Ssnte Ana Rivee consisting of
six B1 foot spans and two 20 f{oot

drainage structures, willow cutltings
were planied in the surface of the
southerly slope of the dike, and have
alrendy starled a sturdy growth that
will be Jnstrumental in protecting the
dike against erosion.

A focty-five foot width of asphaltic
concrele pavenent was placed on a
seventy-six foot roadbed from Co)ton
City limits to the Warm Creck Bridge.
This conforms to the standard of
the reecent adjomming wmproveinent
throngh Colton,

Frosn Warm Creek to the eastern
terroinus of Lhis project a thirty (oot

cantilever spans. In addition to these
bridges, a catlle pass structure was
built to provide for the free passage
of domestic animals withont interrup-
tion to traffic.

EROSION PREVENTION

Under the other eontract, the high-
way, excepting the bridge portions,
was constructed. This consisted of
making an embankment across the low
river-bottorn land and constracting a
protective dike along the northerly
side of the Santa Ana River. Mate-
rial for the dike and embankment was
taken from the river channel.

In addition to paving and placing

~Celtla pags

width of Portland eement conerete
pavement bordered with eight foot oil
treated shoulders was constructed on
a forty-six foot voadbed. The bridges
were constructed to a clear roadway
width of thirty-four feet, with a four
foot sidewalk on each side.

THREE TRAFFIC LANES

Thig roadway bearing three traffic
lanes, conforme to the pavement
width of the section of hichway ex-
tending easterly £rom this projeet to
Redlands. It further eonforms with
the project iucluded in the enrrent
budget to widen the existing two lanes

(Conllnued on page 25)
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Views of newly completed Redlands-Colton Highway. Upper—New road pictured on left at junction of highway to San 8ernar-
gino. Center—Bridge on new highwsy scross Warm Creek. Loweaer—Section of improved highway looking towarde Colion.
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Modern Highway Replaces Old
Winding Jack Rabbit Trail

By A. EVERETT SMITH, Assistant Highway Engineer

for its twisting and winding

alignment anq its steep grades,
is now entirely replaced for through
traffic to Riverside by a new highway
of modern standards, extending from
Box Springs to Beaumout. The old
Jack Rabbit Trail reverts to Rivergide
County and it will coutinue its long
useful life as a cooopection for the
lighter trafic to Hemet and San Ja-
cnto.

Fort east bound traffie, the old road
left the “Inland Route’’ at Alessan-
dro, passed by March ¥eld, and con-
tinued easterly through Moreno to the
west glope of the Moreno Bad Lands.

T HE Jack Rabbit Trail, noted

JJI'I: A
RIVERSIDE oYX
SPRINGS

~ORABE SEFARAYION

Lands. 'This feat was accomplished
in 1935, resulting \n a picturesque
road with high cot slopes, deep fills,
and gentle curves wheve cars glide
through the broken mountains, ay if
in mockery to their once impregnable
ruggedness.

The second link lying to the west

of the first was completed last May
and extends from Box Springs to the
Bad Lands. This section js featured
by long tangents and a mild gradieat.
It erosses over the tracks of the Atchi-
son, Topeka and Santa Fe Railway on
a new overhead concrete structure at
Box Springs completed in October,
1936, and extends easterly over the

NEW STATE HIGHWAY

Here it, skirted these irregular moun-
taing in a southeasterly direction until
a Jocation was found, where with
early day methods of construction a
road could be pushed through the
jagged peeks to Beaumont.

This section of the old Jack Rabbit
Trail through the Bad Lands was
very tortuous and perilous to traffc,
with severe grades, steep slopes, and
pumerous gharp curves heving short
gight distance.

NEW HIGAWAY TW THREE LINKS

The new highway was constructed
1 three Jinks as follows :

The first link was the carving of a
modern highway through the Bad
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table lend across the north side of
the Moreno Valley.

The Jast link beging at the east side
of the Bad Lands and extends easterly
to Beaumont, where it conpects with
the beavily traveled State highway
route 26 that carries a large volume
of interstate and commercial traffic.
This link crosses San Timoteo Creek
omn a eonerete bridge and crosses over
the Southern Pacific Railroad tracks
on & uew cobnerete strocture, thus
elimimating the cld, inadegquate, and
dangerous overhead structure.

FIVE MAJOR CONTRACTS

The completion of this route was
accomplished by five major contracts,

one each for the three roadway links,
and one for each of the grade separa-
tion projects. Under these five con-
{racts, approximately 1,577,000 culne
yvards of roadway excavation were
made, 3,170 cabic yards of siructure
concrete were poured, and 18,55 reiles
of 0il treated surfacing were placed.
These projects nlso embodv the cov-
struction of two reinforced concrete
overbead grade saeparation structures,
one reinforced conerete bridge, and
vartous draimage structures and faeil-
ities to care for the ‘“‘flash floods”’
from cloudbursts that are prevalent in
this seation.

Completion of the third link, early

BEAUMONT

in July, gives the motorist a highway
ample for modern high speed traffic.
This highway will provide a vastly
yproved alignment, gradient, and
riding quality. It will also provide a
total net ssviog ian distance of four
miles between the cities of Riverside
and Beaumont,

Angler: “You've Deen wartching me for

three boors. Why don't you try fishing
yourself
Onlooker: T ain'l got the patiance.”

Beach Peach: “I¢t must have taken a lot
of courage to rescue me the way yoa 48id.”

“Smiles” McGill: “You bet it did! I bad
to ¥pock dowo three other sallors who
wanted to do it”
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What new jack rabbit trail looks like. Upper—Grade separation overhead at Box 8prings near Beaumont, Ceanter (eft—Deep

cut on now highway looking towards Gorgonia Range.

Centec right—Another view looklng towards Beaumont with Mt. 8an Jacsints

in background. Lower—View of realigned highway west of Boaumant,
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Traffic Flows
While Highway
Is Being Built

By R. M. GILLIS
District Engineer

four-tenthsg nules of theee lanc

highway (rom Fresno north to
Herndon on U. S Highway 99 was
completed for public use in June,
when the Division of Highways with-
out formal celebration or ceremony
accepted the second angd fina) con-
tract on this seciion.

This work, carried out under iwo
coniracts extending over a vear's time
and ensting over $113,000. has given
to the City of Fresno an adequate
and yrnodern approach on the north.

The old pavemert on a sixty foot
right of way, built fifteen feet wide
twenty-four years ago and later wid-
ened to twenty feet, in addition (o
being badly broken was inadequate to
properly handle the seven to ten thoo-
sand cars a day usiag this roagd.

& VERY much needed eight and

NEW 30-FOOT PAVEMENT

The new thirty-foot paverent built
oun a ninety-foot right of way, follows
the same alignment as the old road,
buot the new grade line has heen en-
tively revised lo insure proper draim-
age, eliminate bad dips in the old
road, and cootribntes to safety by
providing long sight distances.

An added safety faector i3 offered
by the contrasting colors of the three
ten-foot pavement lanes; the two ont-
side ten-foot strips are of Portland
cement concrete while the center ten-
foot passing lane is of black asphaltic
concerete.

The major reason for the design
chosen was the construction problem
with which the Division of Highways
was faced In planning this improve-
Taent.

INNOVATION W DETOURS

No satisfactory detour roads wers
available 80 that for the entire
period of building a daily traffic
averaging abont eight thousand cars
every twenty-four hours had to be
carried through the constraction
work. This wag accomplished sniis-
factorily and without serionz acci-
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No. '—Tho original road wes a 20-foot pavoment on a 860-faot right of way.
The first alap in improvemont was to scquire 30 feel additional right of way to give a

90-foot width.
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No. 2—Traffic wes confined to old pavement on right hand xide of rosdway. The
left side was hrought to grade; the left 10-foot lane of Portland cement concrete pave-
ment was constructed and with 2 (2 ¥ 4” shoulder of bituminous treated rock, together
with a B-foot roadmixed oif shoulder, gava two traffic lanes for the next construction
cperation.
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No, 3—Traffic waes turned on completed laft half of rosdway, the ripht half was
graded and tho mMght 10 fcat of Portland cemant concrete placed. Tha flnal paving
done was to Hll in the 10-foot asphaltic conorets passing lano and finieh the shoulders.
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No. 4—The final aection gives a 30-foot pavement with 8-foot roadmixed oil
shoulders on the right side, and a 17-feot bituminous treated rock pnd dirt shoulder on
the left alde, making a wide turn-out area foe the business houses on this aide.

dents by taking one side of the road
at a time, copfining construction
operations to that side and nsing the
other side for trafic, The fact that
the maximom cut for the new pave-
ment was five feet below the old and
the maximum fill was seven feet
made this arrangement possible.
The method of construetion js illus-

trated by the accompanying sketehes.
Credit for s successful aperation in
handling the heavy traffic without de-
lays or inconvenience throughout the
Jong perod of construction 1s largely
due to the efficiency and cooperation
of the Hanrahan Cowmpany and the
Union Paving Company, which were
the coniractors.
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Uppcr picture shows newly improved soctian of Route 4 at the north boundary of the city of Fresno. An added safoly faotor
is offered by contrasting colors of the three 10-foot pavement lanes. The two outside stripx are of Portland cament concrate while
the center passing lane is of black asphaltic concrote. Lower—Typical section of completed highway between Fresno and Bernden.
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Construction Work on Altamont
Pass Highway Project Launched

ESCRIBED by Edward J.
D Neron, Deputy Director of

the Depariment of Public
Works, as the ‘‘biggest dirt-moving
job ever undertaken by the Division
of Highways,’' the work of realign-
ing Altgmont FPass in Alaweda
County, eliminating 45 dangerous
curves, wag offieially lannched with
ground-breaking ceremouvies in the
foothills at the eastern end of Liver-
more Valley on July 17.

Actpal  construction operations
were started two days later and next
September the new $1,260,000 high-
way will be dedicated to the public.

More than 1000 persons witaessed
the ceremonies attending the start
of the Altamont Pass project. Mrs.
Neron, wife of the Deputy Director
of Public Works, broke a bottle of
ILnvermore Valley champagne against
a huge steam shovel and Mr. Neron,
who represented Governor Frank F.
Mevriam and Director of Public
Works Earl Lee Kelly, was at the
controls of the giant machine when
it dug out the first scoop of earth,
signalizing the starting of work.

SERIOUS TRAFFIC CONDITION

Dr. F. L. Herrick, president of the
Livermore Chamber of Commerce,
presided at the ceremounies. Mr.
Neron was the principal speaker.

“*Construction of this mew high-
way on the main artery between
San Prancisco and Stockton and the
upper San Joaquin Valley,”” Mr.
Neron said, ‘‘climaxes an exhaustive
study to relieve a serious traffic con-
dition which 13 becoming more acute
each year.

““Traffic daring the past ten years
has steadily increased. In 1926 a
traffic count indicated a travel of
2600 vehicles daily. A similar count
in 1936 showed a count of 9000 cars
daily.

“‘It is interesting bo note that in
1926 approximately 109 of the 2800
cars were trocks, In 1938 this aver-
age had increased to 20% with
heavy units predeminating—a ratio
of abount two to one.

““This condition, of course, has
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Deputy Director of Public Works Edwerd J. Neron at controls of steam shovel
which breke ground for new Altamont Pass project. Chairman William J. Hamilton af

Alameda County Board of Supervitors beside him.

Grouged |la front of shovel are

(left to right) County Survayor Burnett Hemilton and Alameda Supervisors Thomes E.
Caldecoit, Gearge Janssen and Gaorge Helwig.

been brought about by volumes of
San Joaquin Valley products
shipped to the coast by trucks rather
than by rajl. These heavy trucks.
with trailers of al) sizes, necessarily
travel slowly, going tbrough the
winding pass on the old two-lane
roadbed. The faster cars, of course,
are onable ¢o pass, which has been
largely responsible for terrific con-
gestion practically continuously dur-
ing the past few years.

““The old road from Livermore
easterly is 50 situated that it became
ympracticable for the Division of
Higbways of the Department of
Public Works to reconstruet short
stretches, so it was decided at a
meeting held by the Highway Com-
mjssion in Oakland, California, in
August, 1936, that this all important
strateh of road, eight and one-halt
miles in distance between Greenville

(Continued on page 26)
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San Gabriel Dam Dedicated by Governor Merriam

currence of a slip oo the west abut-
ment in September 1929, work was
stopped pending further investiga-
tion of the gitvation.

At this point the Stale Engineer
entered the preture m his official duty
of dam supervision, in sccordance
with an act passed by the State Yegis-
lature (Chapter 766, Statutes of
1929) whieh became effective August
14, 1929. This Jegislation came as
the direct result of agitation follaw-
ing the failure of St. F'rancis Dam on
March 12, 1928. Having for ita put-
pose the sofeguarding of life and
property, it provides for State super-
vision of the construction and mainte-
nance of all dams (with the exeeption
of those owned by the United States),
ang invests these duties in the Depart-
ment of Public Works to be admin-

View of San Gabriel Dam No. 1 showing stepped face of dam.

(Continved from page 9)

istered and exercised by the State
Engineer.

STATE ENGINEER DISAPPROVES

One of the first applications for
approval of plans and specifications
covering the construetion of a dam,
received under this act, wag that sub-
mitted by the Los Angeles County
Flood Control District for the Forks
Site Dam, on October 26, 1929.
Thereupon a careful investigation
was made by the State Engineer, as-
sisted by a consulting board of emi-
nent engineers and geologists com-
priging Charles P. Berkey. G. A. E)-
liott, M. C. Hinderlider, George D.
Louderback, J. L. Savage and Ira A.
Williams.  After carveful considera-
tion the application was disapproved
on November 26, 1929.

largest earth and rock fill dam of its type in the world.

California Highways and Public Works (August 1937)

Following thig aclion the idea of a
conerete dam at the Forks Site was
abandoned and the District's engi-
neers undertook new studies to detel-
mine the best type and location of
damg for flood control and conseyva-
tion oo the San Gabriel River. As a
result, plans were recommended in
1931 aund svbseguently adopted for
the construction of two reservoirs in
place of the one large reservoir orig-
inally proposed with the dam at the
Forks Site. Both of the dams, desig-
nated as San Gabnel No. 1 and No. 2,
were plavoed ag rock fi)l structures.

The plans and specifications for
San Gabriel Dam No. 1 were sub-
wmitted to the State Engineer for ap-
proval in February 1932. They pro-
vided for a tock fill dam at e site

(Continued on nage 28)

SAR GABRIAL DAY KO.1.
Little Malton Road.

Ly

This picture shows magnitude of this fload control projoct,
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Traffic on State Highways Shows
6.7 Per Cent Increase Over 1936

By T. H. DENNIS, Maintenance Engineer

3 LTHOUGY al a somewhat les-
sened pace, Lhe Lraffic on Cali-

forma’s State highways con-
tinues to inerease.

The annual sarwaer trafic count
taken on Sunday and Monday, July
11 apad 12. shows a State-wide increase
of 67 per cent aver the corresponding
period jn 1936. This compares with
an incxease of 10 per cent in 1936 and
15.3 per cent in 1935 over preceding
years.

Inereases were guite pniform in all
the vavious route wroups and little
difference 15 uoted befveen the in-
crease in Sunday traffic sngd that of
Monday

NPW FIIGHWAYS RESPONSIRLE

However, the completion during the
past vear of major construction pro-
yeets has very markedly influenced
the trafic volume upon certain jngdi-
vidus) bighway rovtes. Roote 1 (Saun-
salito-Oregon Line) shows an incresase
of 26.45 per cent for Sunday and
12.25 per cent for Monday.

Similarly, on Route 56 (Roule 2 at
Las Cruces to Rovte 1 near Fern-
bridge) inereases of 17.23 per cent
and 18.18 per cent were recorded fox
Sunday aud Monday respectively.
The bulk of thjs iacrease was foun@
south of Monterey and resulted from
Lhe openiog of the Carmel-San Simeon
highway to through travel.

USUAL COUNT MADE

In contrast, the heavy decrease
shown on Route 74 (Napa Wye (o Cor-
delia via Vallejo and Benicia) was
brought about by the opening of the
Amecican Canyon, which provides a
much more direct route [or traffic be-
tween the Sacramento Valley and San
Franeisco Beay aress,

The regular procedurc of previovs
years was followed in maalking the act-
ua) count. This covers the 16-hour
period from 6 a.m. to 10 p.m. for boch
Sunday and Monday. Traffic was seg-
regated by hourly periods into the {ol-
lowing vehicle classifications:

California passenger cars, out-of-

[Twenty-ewo]

State passenger ‘cars, busses, lighi
trucks, heavy trucks. trailers drawn
by trucks, trailev coaches, and othex
passenger-car trailers.

At certain points new stations were
established for this vear’s census and

in some instances farmer stalions were-

discontinuned or velocated. While all
of these will be useful for future com-
parison, they have been excluded ir
compiling the percentages of increase
ov decrease for the present year.

Tha comparisons for Lhe wvarioux
groupings are as follows:

Par Cant Gain or Loss for 1937 Count zs
Compared with 1938

Sunday Mondsy

All Routes. ... pmmm +6.76 +8.538
Moin North and Saulh

RoUtes _wopmp o wpe o 4-8.25 2682
Interstate Connections___+7.85 +—684
Laterals Betweesn Inland

and Coastooo____.____..+39¢ +3.86
Recreationnl Routes_. .. .. +5.74 +932

The gain or loss of lraffic volume
for State Highway Routes 1 to 80, m-
clusive, which constitvte the basis foc
the foregoing summary, is shown in
ihe following tabulation:

1837
Per ednt gnin o less
funday Moaday

Rourna Teomin Galn Lotz Qala Lass
). Gawtnliia-Oredea Lins __ __ 2448 1223
2. Maxles Ulme-San Franelacs _ 6.75 7.48
3. Sayamects-Gregen  Line 4.8 3.98
4. Lad  Anedlss-Samiacals, 4,24 1.7
S. Baata Crui-le. RI. 85 maar

Makalamps W 0.64 8.3
6. Napa-Sieramepats viz Wisfers ... 6.80 12.87
7. Crowkell-Red Bluok, 7.88 {2.64
8. lIpnaclo-Cordolia via Nusa.. (0.3 R
9. Rt. 2 namr Montalve-Baa D

nardlng ....- . 6.3 2.6%
16. RL. 2 3l 8an “Lueat- s«:ul.

Nnll¢oal Park _ .. 23 2,18
. R, 76 aeer Aatioch-Nevada

viz Plagville . . 2.0 E9 =)
t2. San Dieps-El Cemtro__ ..o @45 3.3%
13. Rt. 1 ac Balids-R1. 23 et

So0ara feo — e 1548 13.39
(4. Albany. Mnefimed .. B.45 7.10
15. Rt. 1 acar Calgella-Ri. 37 ssar

Clsedg . . . ... 482 935
16. Hooland.Lakepeart _ .. .. $.5( 17.22
(7. RL 3 2t Rewville-RI. 1S, Ne-

vads Clty ... = 0,39 .17
J8. Rt. 4 M«ué ﬂl “ aosr

dequota ——— e 0,58 8.32
19. R(, 2 &t Fullectan- fit %

Heaumeat ... s 13.38 13.13
20, Bt. | near A -

Park Daundary e 2450 9,28
21, Ri, § wewr Rlohvale- At 29

near Chileapt via Qelmcy. 1123 10.35
2. R, 5B, Casirevile-Rt. 28 via

Halllster —— . %12 14,49
23. Ri. 4 31 Tespal S1s.-Rt. )L,

Alalne Je. . e e 0.41 21.63

1937
Pat ceht 8a)h or last
Bmeiny Banday

Route Termind Galn Lery  Qula Loss
4. A1, 4 neasr Ladi<Nevada Giate

Lime ... i mnm 10,23 1.78
25. L. 37 ar camx Rl 33 ooy

Sattley . .. 40 a.67
6. Ln Angolu-u

Bernardine . 8.45 7.79
22. El Canirs-Yum 5.7 18.19
28. Medding-Nevada

117, ¥ O 1164
28. Peans(-Nevads Line near

Pwrdy’s =5 1542
31, Gelten-Nevads Shle Lln. —_— 266 8
37, Rr. 38 WhilsavillaaRt. 2

wear CalMfa ..o e .78 (.24
3. R{ 36 agar Cambria.Ae. & uu

Famow ... . 4,14 14.58
I4. R L Al Gﬁ" m 23 ll P\li

T3 [T 7 T — 21.42 8.61
3. ™. ll Allb Rt. 20 »f BNG

las Glty ... s 5
37. Amhern-Tradkea | 4.30
A0 RL 1 ol Maye-

via Trvekss River 4.20
. Re. I8 at Vshoe C

$iade Lbne ... 7.12
46, Re. 13 pesr Mo

at Qanton 867
41, RI. 5 asar Vracy-Kings River

Canysa via fresro., - . ... 28.82 17 8
42 Redwgort Porfi-Cot Gates .- 7.08 7.68
4. Ar. 60 at Nawporl Basch-Rr 31

pedr Vietaeville . .. s 1464
A4, Qapbdar Crezk. Rzdwosd P-ri 10.03 18.58
45 M. 7, Willows-£t. 3 newr

Brigod ... 642 1.0
46, Rt. 1 nsar Rlnmna m. 3“.'

Cny . 2.44 .11
4. AL 7, “Orlana- Rt ?9 “asar

Mergan .., 6.28 (TR 1]
8. &L Mol clmmm.m 5

waar Alblan 4.45
49, Nopa:-Ri. 15

ETT Y, YT 4.5 (LIl
54. Sacraminte. RI,

bat Sorinet 10.8% 1B.03
Sl Rr. 8 st Scdellville- Sohnuul 8.14 15.87
520 Ate-Tibusaa . _.._.n .13 2.25
53. At. 7 ot Falrfed-A¢, 4 it Ledi

via Rle Viyta .. 243 .77
54 Ri, (( ar Perking.RE. 65 ‘n

Caatr2d Housd .. e ).a3 10.58
35. M 5 near Qlenwaod- SAn Sran-

....... 1648 13.80

S8 N 2 n( Lu C.rnuc Rl ( acas

Fernbrides ... . ORI & ). 18.18
57. Wt 2 near Sania Maria- At 23

ardy Freaman via Bdkarypald 12,05 M
JU. RU. 2 wnear Senia Marparita.

Arlzens Line nrar Yonul via

Mojeve and Bartow,. . .. . 3.88 1871
$9. RL. £ at German. Rl u t

Lake Arrowhadd _ . 2.93 042
. Ae. 2 ot Sava-wu. 1 ut €l Rls 5.8 00.8%
6l. Rti. 4 8. of Glandale-kt. 5%

meaar Phelen _ . _ 10.2% .18
82 Rr. (71 s Narthem-RALl. &

natr Cryaind Laka,.. . 31.92 21.88
&3. Blp Plnea-Revads State Lime_. 6018 §6.32
6A. Ri. 7 st 8an Jusn Caplslrame-

Bivihe . . 23.86 .26
&5. Ri. 18 near Muinon Autnrn 6.8« 7.8
8. ML 5 nesr Moadale-fI1. 13

asw Oakdale ... ... .07 .08
67. Pajaro River-R. 2 nnv Baa

Qenlts Rlver Bridpe .. .30 Mo ehangé
€8. Sam Joea-Ban Framelses,. . ... 15.62 1428
€9, Rt. 5 at Waum anno\.-n' 1

8an Rafeel ... . . 4.30 23.13
70. Uklah-Taimage . e 14.8¢
7. Ceesosad Gity- Oum L(no 14.54 1.5¢
72. Weed-Orrq0a Lina béb 14,85
73. R 2% namr Janmlnnvlllc ou

den Ulne ——. 4880 13.27

(Counlinved on page 26)
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Thia picture shows how ocak trees on highway in Monterey County were protected from ercsion by state road builders,

Highway Engineers Preserve Roadside Growth

HE amount of extra work that
highway engineers are willing
to undertake in an effort to pre-
serve native roadside growth is aptly
illustrated in the accompanying
photograph, which shows two trees on
State highway V-Mon-2-H, directly

south of San Ardo in Monterey
County.
These California live oaks, al-

though not parxticularly fine speci-
mens of their species, were allowed to
reraain on the slope above a cut be-
cause both trees overhang the road-
way and create a pleasing skyline
effect from each approach on the
traveled way.

Susequent erosion of the cut slope,
however, bared the anchor roots on

the road side of the trees and caused
the death of feeding roots on that
side. It was obvious that unless pre-
ventive means were taken this erosion
would continue until the trees be-
came a hazard to traffic and had to
be removed. As this was not desired,
Herb Cooper, district maintenance
engineer at San DLuis Obispo, re-
quested Maintenance Superintendent
R. 8. Peck to accomplish the work
necessary to prolong the life of the
trees.

To this end, roots were first filled
around with soil to a natural repose
slope. A wet rubble wall of broken
concrete was then placed from the
gutter line into the eroded slope and
approximately five feet in height.

California Highways and Public Works (Augus 1537)

This wall was stepped at eighteen
inches to provide greater stability
and to break up the uwnattractive ap-
pearance that a straight wall would
have presented, especially on the ap-
proach from the north. The remain-
ing area within the wall was then
filled with soil and brought up to
the approximate original ground
level.

A certain amount of erosion will
continue, but the ill effects to the trees
have been checked. An examination
of the photograph will show the
growth of natural ground cover, seeds
of which will undoubtedly lodge in
the loose earth of the new fill and
help to stabilize this surface.

(Continuned on page 32)
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New Road Conquers Waste Lands
From Mountain Pass to Nevada

portion of the interstate high-

way, eomnecting Lios Angeles
with Las Vegas, Nevada, and Salt
Lake, from Mountain Pass to the
Nevada State line in San Bernardino
County directs attention to the con-
tinual progress being made by the
California Division of Highways in
providing better facilities for trans-
portation. within this state.

This important route has just been
brought vp to modern standards of
grade and line. The improvement has
advanced by sections throuzh the
rough mountain and desert waste-
lands of northeastern San Bernardino
County over a period of years.

‘While this interstate highway hes
long been an important route into
Southern California, construction of
the Boulder Dam and development of
modern road facilities toa Bryce Can-
yon and Mt. Zion National Parks have
greatly inereased both recreational
and commereial travel over the 186
miles between San Bernardino and
Nevada.

BYG DROP IN ELEVATION

C OMPLETION recently of that

The contract just completed pro-
vided construction ito standards of
alignment and grade compatible with
present day engineering practice (or
mountain road construction.

Connacting with the section of
road completed a few years ago at
Mountain Pass about 34 miles north-
east of Baker the new highway drops
from about elevation 4700 along a
line which involved much heavy
grading {o the bed of Ivanpah Lake
gsome 2000 feet below.

The line of the highway on this
portion of the route has a minimum
curvatare of 1760 feet and the maxi-
mum grade 19 6%. The roadbed is
a standard 36-foot width with bitu-
minous surfacing 20 feet wide.

For the four miles across the dry
lake bed to the State Line the road-
bed was eonstructed on a 33-foot fill.
The embankment across the lake was

[ Twenty-four)

By C. V. KANE, Resident Engineer

Arizona Thinks
California Road

Signs Excellent

Editor,

Oulifornia. Highways
and Public Works,
Bacramento, Calif.

Dear Bir: I have just com-
pleted reading an article in
your May magazine by F. M.
Carter, Assistant Maintenance
Engineer, in regard to direc-
tional road signs.

I was much impressed with
the article but I believe it did
not give due credit to the com-
pleteness with which most of
your roads are signed.

I just returmed from a trip
throngh 8omthern California
where I had to contact a num-
ber of widely scatterad persons
in regard to land they owmned
in Arizona aud I was truly
amazed at the accuracy with
which the California road signs
located the places I was look-
ing for. Bome of them were
quite out of the way.

It is wy opinion that Cali-
fornia i3 years ahesad of any
other Western Btate and wmost
of the Eastern states in so far
as their road signs are con-
cerned.

Cordially,

JACK D. SHELEY,
Right of Way Agent,
Arizona State Highway
Department.

constructed of fine silt taken from the
lake bottom and blanketed completely,
including the slopes, with a limestone
shale roeck, equivalent in grading to a
crushed ledge rock; the blanket mate-

rial was secured from a mnaturally
fractured local ledge, which, when
placed over the roadway, produced a
solid foundation to effictently prevent
damaage to the oil surfacing.

Culverts placed in the fill at 1000
foot intervals across the lake prevent
the embankment’s becoming a dam,
and it is intended that water flow in
either direction threugh the culverts,
depending on which gide of the lake
the usual summer torrential clond-
bursts ocenr, Crossings of dry washes
were made with 75 and 90 inch multi-
plate culverts and timber bridge open-
ings were provided for the storm
waters to be concentrated from the
expansive alluvial cone by a system of
parallel ditches and dikes.

ROAD-MIX SURFACE

The surfacing was road-mixed type,
placed five inches thick. Where road-
side material was unsatisfactory, ag-
gregate for the surfacing, without
grading, crushing or scalping, was ge-
cured from adjacent pits and the
roadway excavation. 1t was required
that rocks over 21 inches be removed
from the surface of the pavement. To
afford adequate blade finishing with
this large-size aggregate, and inei-
dentally improve the quality of the
pavement, a sheepsfoot tamper was
used to force the large rocks below the
sarface and to secure compaction
from the bottom up.

The earthwork on the project
amounted to 485,000 cubic yards, of
which 20% was solid rock, and
12,000,000 station yards of overhaul
were necegsary, Two thousand tons
of road oil were shipped in by rajl
and heated with retorts as used on
the )ob.

This project was authorized in the
Highway Budget for the 87th and
88th fiscal years, and was partially
financed with Federal funds. The
contract was held by George Pollock
Company of Sacramento, award being
made in August, 1936, and the work
completed in June, 1937. Again engi-
neers had won against desert odds.

(Angust 1937) California Highways and Public Works



The upper picture ahows section of Mountain Pass to Las Vegas route before and after realignment New road is an the right.
Center—Acrial photograph of completed highway through Mauntain Pasa. Note old road meandering along creek bottam. New
highway is on higher graund where it will be safe from floods. Lower—Another view of finished highway.
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Vehicles Using Bay
Bridge Reach Total
of 6,723,948 in July

N INCREASE in practically
every type of vehicle erossing

the San JPrancisco-Oakland
Bay Bridee for the moath of July
was announead by Direetor of Public
Works Earl Lee Kelly, with the accu-
mulated count totaling 886,054.

Only exception was n the truck
trailer division due to a change n
rating, which now classifies the semj-
trailer as a single truck.

July’s traffic briogs the total num-
ber of vehicles to eross the great spap
since its opening to 6,723,948, accord-
mg to Mr Kelly from figures
vevealed n the monthly traffic report
of State Highway Bnginecer C. H.
Pureell.

""Highest day’s trafbe was on Sun-
day, July 4. when 36,280 vehicles
crossed the bridge,”’ Mr. elly said.
““Second high point was Sunday, July
25, which bsd 35.647 vehicles. Low-
est day was Joly 7, when 24967
vehjeles erossed the structvre.”’

DALY AVERACE 25,582

The daily averege number of
vehicles for last month was 28582
with the total eollections for July
amounting to $469,258.81.

The number of auto trailers cross-
ing the bridge continued to increase,
with a total of 2,726 for July, com-
pared to 1,826 for the preceding
month. Trucks and freight pounds
also showed au encouraging increase
with 68,409,499 freight pounds for
July in comparison with 65,169,333
pounds for June.

There were 28,436 trucks crossing
the San Fraacisco-Oakland Bay
Bridge in July, showing an ingrease
over the 28.024 fruvcks for the pre-
ceding month.

Comparative figures are:

Passanger Auto Motor Tri-

Autos Trailers Cyocles Cars
June ___.. 7855 14826 3,361 676
Joly ... 839,231 2,728 3,18 824
Truok
Trucks Buses Trailers
Jurne __. 28,024 9,109 2347
July _____ 28,435 9,819 1302
Total Extra Froight
Vehicles Passengers Pounds
June ____ B30,867 193,118 65,169,333
Joly _____ 888,054 209,971 68,409,499
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Bay Bridge Terminal
Construction Under Way

ONSTRUCTION of the San
TPranciseco-Ozkland Bay Bridge

railway terminal in San Fran-

c1Sco s under way.
Pleciric itrains will be operating
over the transbay spstem of the span

by November, 938, according to .

Chief Engineer C. H. Pureell.

With the awarding of bdids by
Divector of Public Works Earl Lee
XKelly last month, the work of demoi-
ishing bwldings remaining own the
terminal site was hastened.

Contracts awarded total $2,283,377
and call for general construction of
the terminal, structural steelworic for
it and the street crossings of the {rain
vigduet appronch and mechanical and
electrical work on the terminal.

MILLIONS OF POUNDS OF STEEL

Approximately 4.000,000 pounds of
structural gteel will be required for
the street crossingy of the viaducts,
2,800,000 pounds of steel roof framing
for the terminal and 560,000 pounds
for the catenary hridges.

Mechanical work on the terminal
will iaclode installetion of plumbing
fixtures and sevvice piping, water pip-
mg and gas piping svstems, boilers,
03] tanks, radiators, etc.

The electrical installation will in-
clude a puoblic address system for call-
ing traing, five alarm system, general
lighting, clocks, sigrg, power wiring,
ele.

PROVIDES FOR TRAFFIC (NCREASE

The proposed terminal building wwill
face Mission Street and the entire
srea neluding the head house and
viaducts will extend just east of Sec-
ond Street on the west boundary and
east of Beale Street on the east
boundary.

The terminal has been designed to
provide for a fifty per cent increase
over present commuter traffic be-
tween San Francigco and the RBast
Bay and is expected to be sufficient
to accommodate with ease al} traffic
for the next thirty years on the bagis
of every passenger being seated.

Tracks and loading platforms will
be eutirely roofed over a length of
700 feet with larga skylights and win-

dows providing ample )ighting. Trains
will come in to the texrminal over six
traclks whieh will be grranged in pairs
with platforms between alternate
teains.

LARGE WAITING ROOM

The main station width will be 164
feet. A fence will be placed between
adjacent tracks in order to prevent
hazards to passengers from incoming
and oatgong trains.

The terminal will contain a lsrge
waiting room in the center of the sta-
tion on the groond floor with access
to four streete—D>nfission, Fremont,
First and Natoma. Passengers Jeav-
ing the bridge trains which coroe jn
on the slevated train Jeve)l above the
mezzanive Aoor need not pass through
this wsiting room but may leave the
concaurse by means of outdoor or in-
door ramps to be located in front of
the head bouse and at each end of the
station.

Rest rooms, restenrants, first aid
rooms, concessions, telegraph offices
and lelephones will be situated
around the waiting room. On the
mezzanine floor, between the ground
floor and the track level, information
booths, ticket offices, directional signs
and concessions will be located.

NOISE ELIMINATED

From this mezzanine floor, passen-
gers may travel directly to the street
aars which will stop just outside the
station on the same level ag the mezza-
nine floor.

All the termina! will be of rein-
forced concrete or structural steel.
It wil] have acousiical trealment in
order to e)iminate all noise possible.
Floors will be of terrazzo and the
walls of the waiting room of terra
cotta tile.

Low bidders for the terminal work
are: General Construction, MacDon-
ald and Kaln, Lid., $1,638,510;
Structural Steelwork, Columbia Steel
Company, $442360; Mechanical,
Scott Company, Ine., $109,257; and
Elecirical, Radelfinger Bros., $73,250.
All are San Francisco firms.

The children alwaya know when there’s
company downstairs—they can hear mother
Inughing at father's jokes.
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Artist's view of Bay Bridgo terminal building and spproachos. Ferry Building and Market Streat in right foreground.
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Orawing showing interior of terminal with interurban train track floor, mezzanine concourxze, main waiting room, garage and arcade
leading to Mission Street trollay cars on extreme left.

California Highways and Public Works (Awgust 1937) { Twenty-seven]



San Gabriel Dam Dedicated by Governor Merriam

Jocated about 3 wmiles downsiream
from the original Forks Site. These
plans were approved by the State
Epgineer on June 14, 1932, Actual
work was started@ in Februarvy, 1933.

WORK SUSPENDED ON ROCK PRILL DAM

Work continued into the fall of
1934 but only limited progress was
made owing to the lack of suitable
specifieation rock M the designated
quarries in the vicinity of the daw.
It became apparent that sufficient
roek of suitable quality could not he
obtained, within the funds provided,
to complete the dum in accord with
the plans proposed. Realizing that
further attempts 1o build a rock i)l
dam under the contract specifications
wordd be futile, the District ordered
the contractor to tewporarily sus-
pend work on November 13, 1934.

Studies were iniliated immediately
by the District to revise the plans
for the strueture. Because of tha un-
usual complexities involved, nurer-
ous alternate plans were prepaved
and carefully considered. The final
plans for the completed earth and
rock fill dam were adopted ovly after
exhaustive study and rature delib-
eration,

During the course of their prepara-
tion, Direclor of Public Works Barl
Lee Kelly, the State Engineer and
dam supervision staff beaded by
Deputy Stute Engineer Geo. W. Haw-
ley, ably assisted by the State’s con-
sultaats, F. C. Hevrmamm, C. D.
Marx and W. L. Huber, closely co-
operated awnd collaborated with the
District’s engineers. These plans,
prepared under C. H. Howell who
replaced Mr. Faton as Chief Bngi-
neer of the distriet in February 1935,
were approved by the District on
July 26, 1835, and by the State Engi-
neer on Avgust 12, 1935. Work was
immediately resumed by the eon-
tractor.

DESIGN 1S UNIQUE

The design for San Gabriel Dam
No. 1 1s unique among high dams of
the embankment type. It iz predi-
cated chiefly upon utilizing, in sach
a manner as to obtain the maximum
of safety and stability, the existing
rock and earth materials available in
the vicimity of the site.

[ Twenty-eight]

{Conlinved (rom pegs 21)

For this purpose the adopied plan
provided for the coustruction of the
embankment in six zones of different
material, comprising in general an
upstream section (Zone 1) of quarry-
run rock to resist wave action and to
support and protect the main body
of the dam; a sloping section (Zone
2) of selected impervious roaterial
connecting with a conerete cutoff
wall and resting upon a gunite sur-
facing over the canyon walls and
foundation; a central section (Zowne
3) forming the main body of the
dam, consisting of a rolled earth fil)
with side slopes of 2:1 upstream and
1:1 downsiream to provide an un-
yielding angd relatively impermeable
support for Zoune 2; and three slop-
g sections (Zones 4, 5, and 6) down-
stream to provide support and con-
sisting of porous material vanging
from small rock to the largest vock
available 1in the farthest down-
stream section. The fine matevial
placed in impervious Zones 2 and 3
was spread 1n layers and sprinkled
and rolled to required compaciion.
The coarser material in Zones 1, 4, 5
and 6 was placed with the aid of
sluieing operations.

381 FEET HIGH

The dam as construcled has a max-
imurn height of 381 feet from the
lowest point on the foundation {o the
crown., Its crest lemgth across the
canyon is 1500 feet. Tts top width
is 40 feet while its wadth on the base
15 1950 feet or nearly three-eighths
of a mie The up and downstream
slopes average 3:1, but as constructed
rigse ju steps as showu in the accom-
panying photograph.

Ample spillway capaeily is pro-
vided whick 15 especially essential for
this type of daru. The spillway which
3s now under construction will have
a discharge capacity of 80,000 second-
feel, with 15-foot freeboard and an
estimated 200,000 second-feet or more
before the dam is overtopped.

The construction of this dam re-
quired the moving of a veritable
mountain of earth and rock material
from the adjoining hillsides into the
canyon. 10,572,000 cubic yards of
earth and rock were excavated from
the quarries by giant shovels, trans-

ported by a large fleet of trucks, and
placed in the dam., All previous
records were smashed by the con-
tractor in the rapidity and efficiency
with which this work was carried
out. As much as 985,000 yards was
placed in a single month. The entire
earth fill structure was completed in
about 111 months. One of the gpeak-
ers at the dedication ceremony illus-
trated the vast smount of material
in the dam by this comparison. “If
the rock unsed were loaded in flat
cars, 45 tons to & car, and com-
bined into one train, this train would
be 11,300 miles in length.”

OUTSTANDING ACHIEVEMENT

Completion of San Gabriel Dam
No. 1 constitutes an outstanding engi-
neering achievement—a triumph of
engineers’ gepnins and constructors’
skill over unusually difficult physiecal
conditions. But also it is a monu-
ment to the farsighted vision, careful
planning and determined aggressive-
ness of a community that carried on
in spite of complications, unforeseen
difficulties and discouraging delays
untdl the dam was successfully com-
pleted.

After years of effort, storage devel-
opment on the San Gabriel River pro-
viding necessary flood control and
water conservation has been com-
pleted—with the two dams built by
the Flood Coutrol District and a
third (Morvis Dam) built by the City
of Pasadena a few miles downstream
from San Gabriel Dam No. 1.

All of these dams were designed
and constrocted under State super-
vision. In the interest of safety, the
greatest care was exercised by the
State Engineer not only in checking
the sufficiency of the plans but also
by constant and painstaking iunspec-
tion of every detail of the work as it
proceeded, particularly with respeet
to the preparation and treatment of
the foundation and cut-off. Conse-
quently, the citizens of Los Angeles
County and the residents along the
San Gabriel River downstream who
are more vitally concerned, have the
assurance that the State’s supervision
has required the application of every
known meang avd the utmost of pre-
caution to insure the safety and sta-
bility of these dams.
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Work of Straightening Curves
On Cuesta Grade Is Under Way

(Continuad from page 12)

Oo the southerly slape there will
be sustaiued 7% gradient 2.27 miles
long. Passing over the summit the
new road will continue along the sup-
porting easterly siope on a down
gradient of 7% for one-half mile, and
will eross the Southern Pacific Rail-
road on an overhead structure. This
bridge will have a width between
wheel guard of 50 feet.

The plans call for a 52-foot width
of roadbed in cuts 2nd a 58-foot width
o fills. This provides for a 2i-foot
surfacing on each side of a center
parting strip with 3-foot shoulders in
cuts aud 6-foot shoulders in fills. Op-
posing Jines of traffic are to be sep-
arated by a 4-foot neutral strip along
the center. This neutral strip will be
0.5 foot higher than the traffic lanes
and the top will be sealed to prevent
water percolating through into the
subgrade. As the surfacing is to be
in the natare of “‘Stage Construc-
tion,”’ due to possible A1l settlement
affer construction, this neutral strip
will be corbed with a temporary curb-
g whieh will be broken at intervals
to provide cross-overs.

The wearing surface is to be 0.25-
foot of plant mixed surfacing placed
on a .42-foot thickmess of erusher run
base placed under the traffic lanes.
The plant-mixed top course will ex-
tend out over the shoulders and cm-
bankment dykes on fills. and on the
shoulders and over the side ditches in
cuts.

NUMEROUS TURNOUTS

Numerons turnouts, large enough
to accoommodate the largest of trans-
portation units, will be provided. In
order to make this provigien it 18
planned to ‘‘ball nose’’ (round the
ends) the cuts and widen the adjoin-
ing fills accordingly.

The maximum fill on the project
will contain 122,000 cu. yds. It will
be 350 feet long, have a maximum
center height of 92 feet, and a maxi-
mum height at the toe of 169 feet.
The summit cut is 1400 feet long and
the maximum cut at this location at
top of slopes, 13 70 feet.

Further down the southerly slope

one side hill cut contains 165,866
cubic yards, and has a maximum
slope cut of 183 feet. At this Joca-
tion there is planned a cateh bench
20 feet wide about one-half way be-
tween the roadbed and the top of
stope. This i3 the heaviest concen-
trated cnt yardage on the project.

YFAR'S WORRK AHEAD

The following tabulation gives &
comparison of design features be-
tween the existing road and the one
now planned :

Prasent Planned

Number of Ourves._ 71 12
Minimum Radius.__ 60 feet 800 feet
Total Delts

of Curves ______ 36337 408°
Average Grade ____ 6.2229, 79,
Maximum Grade __ 79, 7%
Minimum Vertical

Sight Distance __275 feet 440 feet
Distance Saving _________._ 0.72 Mile

All work should be completed and
the road opened for traffic in-the lat-
ter part of 1938. This will make it
available for the heavy traffic expect-
ed on U. S, 101 with the opening of
San Francisco’s Golden Gate Expo-
sition in 1939.

HIGHWAY PROGRESS PUTS
END TO OBSOLETE ROAD

(Continued frova poge 14)

of the Valley Boulevard from Colton
to Ontario to a three lane highway.

The project, approximately one and
three-ienths miles in length, decreases
the distance of the old and more eir-
cuitoas road by five-ienths of s mile.
It eliminates three approximately
right angle turns at stveet intersec-
tions, eliminating in all aboot 360° of
turns and curvature. Tt eliminated a
dangerous bridge of narrow width
and of low load carrying capacily.

It gives the motorist for the first
time a route, on this heavily traveled
highway, that does not involve im-
peded progress between Colton angd
Redlands.

Cdalifornia Highways and Public Works (August 1937)

Traffic Menaces

on Sherwin Hill
Are Eliminated

(Continued from pagé 10)

around projectivg points and back
into the ravines. Culting through
points and filling across ravines were
pol attempted. The result was that
alignment, in the rougher topograpbhy
near the summit consisted almost
entirely of a series of short radivs
curves on an eight per cent grade.
About one-third of the distance up
from the foot of the grade there was
a series of eight curves connescting
seven switchbacls.

Ta 1985 the work of. improving the
alignment, widening the roadbed from
16 feet to 24 feet, and increasing the
traveled way surface from 14 feet to
18 feet, was started. This work, after
being closed down in June, 1935, was
resumed m December, 1936,

The improvement of the alignment
consisted of cutting off projecting
points and building or widening em-
bankments across ravines >u order
1hat adequate sight distance for the
passing of slow moving vchicles by
faster moving traffic wall be secured
whevever feasible. These numerous
alignment changes are generally mot
over- 200 feet in length and do not
mvolve a ghift in the center line of
the highway of more than 50 feet.
With the completion of the work, it
s felt that a highway of sufficiently
high standard will result, to meet the
needs of the traveling public until
such time as funds become available
for the relocation and reconstruction
of this seetion of bighway in accord-
ance with up-to-date standards on
easler alignment and grades.

RELOCATION NEEDED

rom the surveys and studies which
have been made of the possible routes
for such a relocation of this highway
from the Tnyo-Mono County Line to
Yerby's, a distance of 10.8 miles, it
is estimated that approximately $400,-
000 will be required for its construe-
tion.

0Old Colored Mammys: "I want a ticket
for Magnolia.”

Ticlcet Agent (after fen minutes of wesry
thumbing over railroad guides) : "“Where is
Magnolia ?’

0ld Colored Mawmmy: “She's seitin’ over
dar on de beneh.”
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Michigan Uses

General Fund
For Highways

N order to enlarge the scope of its
highway building program, the
State of Michigan through legis-

lative enaclment has appropriated
$5,000,000 from its general fund for
expenditure on roads and highways.

Writing to State Highway Engi-
neer C. H. Purcell, Michigan's High-
way Commissioner, Murray D. Van
‘Wagoner, says his state has estab-
lished a precedent in highway
finance. Mr. Van Wagoner wrote:

““The Michigan legislature, which
adjourned a short time ago, estab-
hshed a precedent in highway
finance by enacting a continuing
appropriation of $5,000,000 a year
from the state’s general fund to
the Michigan State Highway De-
partment.

“I believe that this is the fiest
instance in the United States of the
establishment of the principle that
vevenues other than specific motor
vehicle taxes should be allocated
for highway purposes. Here, for
the frst time, an appropriation
from the general fund has been
made supplementing motor vehicle
revenue. In this instance, the re-
venue is obtained from the state’s
3 per cent sales tax.

““Henece, 1n Michigan there is not
only no diversion of highway rev-
enues for other than highway pur-
poses but also the use of revenues
from general taxation for these
purposes. It is my thought in
transmitting these hlls that they,
together with the broad, underlying
principle they embody, will be of
interest to highway authorities
thronghout the country.”

The act passed by the Michigan
legislature reads as follows:

Section 1. There is hereby ap-
propriated from the general fund
from moneys not otherwise appropri-
ated the sum of five million dollars
for the fiscal year ending June thirty,
mneteen hundred thirty-eight, and
each fisea) vear thereafter, for the
construction, maintenance and im-
provement of highways. Such appro-
priations shall be disbarsed as pro-
vided by the laws of this state.

Thas act is ordered to take imomedi-
ate effect.

[Thirty]

Yorba Linda Link
Of the Impenal
Highway Open

N Yorba Linda, Orange County,

on the evening of July 31, 1937,

Governor Frank F. Merriam gdedi-
cated Road VII-Ora-176-A, through
Yorva Linda. This highway is com-
monly called Tmperial Highway and
when completed wiill run fromm El
Segundo at the ocean to Imperial Val-
ley.

Yorba Linda is located in the north-
easterly corner of Orange County and
did not have any through highwavs
prior to the completion of Imperial
Highway.

The feature of the dedication was a
cdinmer held at the Woman’s Club at
6.30 pm. sponsored by the local
Chamber of Commerce and the Impe-
rial Highway Association at which
dinner the Governor made the address
of the evening.

THREE MILES LONG

The newly completed project for
which dedication ceremonjes were
held, extends from Cavolina Avenue
easterly of the eity of Brea to Lake-
view Avenue in the town of Yorba
Linda, or a total length of 3.6 miles.
The project is graded throughout to
a uniform width of 36 feet and sur-
faced with plant-mixed surfacing.

Through the close cooperation of
nroperty owners, the Pacific Electric
Railway Company and the State Divi-
sion of Highways, it was possible to
locate this section of hichway dirvectly
north and adjacent to the Pacific Elec-
tric tracks extending, as it does, in &
direct line from the city of Brea to
Yorba Linda. To accomplish this the
State obtained a width of 56 feet
from the railroad company right of
way plus aa additional width of 24
feet from the adjoining private prop-
erty. making a total right of way
width thronghout of 80 feet.

ORANGe COUNTY COOPERATED

Orange county officials also cooper-
ated to the exteot of allocating $13,000
af county funds for this project in ad-
dition to the Highway Commission
allocation of $130.000 of the major
project allocation for counstruction for
the 87th-88th fiscal vears, to complete
finanicing of thig highly important
project.

Highways Serve
To Boost State
Fair Attendance

LI; CALIFORNIA roads lead to
the State Fair Grounds at Sae-
ramento and this year the traf-

fic over these roads is expected to sur-
pass all records as the great State
Exposition opens its gates for ten
days, September 3 to 12.

No part of the state is better situ-
ated in regard to roads for the people
from each and every part of Califor-
nia. Direct arterials from the north
and south, east and west, are ready
to bring what is expected to be more
than 760,000 people into the grounds
of the State Agrieunltural Society.

During Fair time the people of
every county of the state are made
conseious of the benefits of a unified
highway system which permits easy
travel from every section of California
right to the gates of the fair grounds.

Under the administration and coun-
trol of the Division of Highways of
the Department of Public Works and
the California Highway Commission,
the network of highways which focus
in Sacramento has been brought to
standards compatible with the devel-
opment of modern motor vehicles.

EASY TRANSPORTATION

Present day standards of road con-
struetion, providing wide, well-built
pavements, superelevated curves of
Iong radius and grades held to a low
minimum, enable modern cars and
trucks to safely travel the great dis- .
tances from the far corners of the
state to Sacramento in a relatively
short time.

Kasy transportation of exhibits is
bringing a record imerease in entries,
especially from small individual
ranchers and live stock men.

The state-wide web of highways
whose units tap even the most outly-
ing sections, will thus draw a traffic
flow to the wide arterials and laterals
which traverse the state from Oregon
to Mexico that will come to rest in but
a few hours time in Sacramento dur-
ing the Fair.

Largely as a rvesult of highway
mprovement, State Fair attendance
has grown alraost as rapidly as the
increase in improved highway mile-
age over a period of nearly three
decades.
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New Travel Records
Predicted This Year

Travel jn the United Siates this
year wil) average mote than 2,000
mwiles per inbabitant, according to
Roy F. Britton, Divector, National
Highway Ugers Conterence.

The estimated average {or this year
is more than four times ss greal as
the 1920 averaze compiled by the Fed-
eral Coordinator of Trauspartation,
It also exceeds the average estab-
lished in 1929, when the number of
passenger antomobiles was at least
1,000,000 less than the present total.

The annual total of passenger mileg
traveled in private gutomobiles nwow
is ab least eight times as great as the
passenger-mile tota) recorded for thie
railroads jo 1920, when rajl travel
was at ity pealk, Mr. Britton states.

LOW ACCIDENT RECORD

The lowest number of acerdents for
any month since the opening of the
San ¥rancisco-Oakland Bay Bridge
was announced for July by C. H.
Purcell, State Highwey Bngineer.
Although approximately 880,000 vehi-
cles, averaging wore than 28,000 a
day, crossed the span in the 31-day
month of July, there were only 4
accidents, one of which reswlted in
injury. Three aceidents oceurred on
the bridge yproper and one on the
approaches.

Meanwbile, 675 vehicles were serv-
iced last month by the Bay Bridge
Roadgide Service, or an average num-
ber of 21.8 vehieles serviced per day.
This brings the total number of vehj-
cles serviced since the opening of the
bridge to 5,632.

ENGINEERS PRESERVE
HIGHWAY GROWTH

(Continvad (rom paga 23)

Such work ag this can not be
measnred in actual cost of construc
tion but must be regarded as having
saved the Maintenance Department
the considerable expenditure of funds
that would have been required hagd
the trees remained untreated and
their removal been necessary as a
safeguard to the traveling public,
Also, we mapy consider that an actual
asset 1o the appearance of the bigh-
way has been preserved. the value of
which can be messured only by the
appreciztion of the indimdugl of
nafural beavty.

{Thirty-cwol]

New Viaduct Adds
Link in Highway 60

‘ ‘ T ITH the recent completion of
the paving of the approaches
to the N and O Street Via-
duct in Wilmington, between Wilm-
tngton Boulevard and Alamede Streel,
io Los Angeles County, another link
im the Coast Mlighway was opened to
traffic and wnrestricted use of the
grade separation was made available
Lo the Lraveling public.
The conlraet for the grade sepsra-

tion. which ineluded the structure end:

immediate approaches, was completed
in September, 1936, The balance of
the approaches, 1.58 miles in length,
was graded and swfaced under a
separate voad contract which was com-
pleted June 30, 1937.

NEW LINK IN BIGAR®AY

This grade separation, across the
yards of the A. T, and S. F. Rallway
Company, an important geade sep-
aration in the metropolitan area of
Los Angeles, constitutes a new Jink
in Hhghway 60,

T'raffic which previously bad been
roufed througb the business distriets
of Long Beach aud Wilmington now
may pass {reelv through the outlying
sections of these cities with relative
ease and conaiderable saving in Bue.
This lughway, Route 60, which (s
better known as Roosevelt Highway,
carries tyaffe from the north and
south around the husiness area of Los
Angeles proper by following along
the coast, I¢ affords a convenjent
rouie to and from the many pleasure
Lenches along its course, extendiog
from Ventura on the north to San
Diego on the south.

Roosevelt Highway along this see-
tion of casst was primaxily bvilt as
an artery for the public to goig aceess
Lo the beaches. Jts final alignment
and gentle grades, however, have
made (t atiractive to commercial ve-
hicles.

STEADY TRAFYIC GROWTKH

Traffic has stead)ly grown; in fact,
its general use has been such that it
has been necessary to widen it again
ond again to meet the ever increasing
demand. Costly rght of way was
acquired, bwldings were removed,
existing roads were widened, new

pavementi placed and grade erossiags
eliminated.

In accordance with this latter idea,
the N and O Street overhead was un-
dertaken. The N and O Street grade
sepacation. whieh is the last major
sbructure buill on this highway, is
immedjately south of Bapping Park
and carriegs the highway over the
yards of the Santa e tracks st
Wilringion. A{ present these yards
have six tracks, and the structure has
been designed to provide for the
expansion of these railroad yards to
approximately twice theiv present
size.

The vigduct itself, 4J1 Cfeet in
length, is bujlt on concrete piers and
abotments with steel ‘1’ beams car-
rying the deck. The deck s a com-
bination of reinforced Portland
cement concrete and wearing surface
of asphaltic conerete. To prolect
the under side of the deck and strue-
tural members from tbhe detrimental
effects of the smoke from the railroad
trains, blast plates were placed along
the lower side of the beams.

The width of the bighway is 64
feet from curb to curb with 5 foot
sidewalks oo both sides. On tbe ap-
proaches of earth Al) the roadway is
widened Lo 74 feet.

TEDERAL AID J§ QTVGN

Preliminary studies and fina) de-
signg for both projects were made by
the city of Los Angeles working in
conjunction with the State Divigion
of Highways. The contract for ihe
approaches, costing approximately
$155,000, was financed joinilly (rom
the pas tax money and Federal aid.
Tbhis work was done Ly the United
Conevete Pipe Corporation of [Dos
Angeles. Distriet VIT Eogineer, S. V.
Cortelyov, wuas represenled on the
eomstraction work by F. R. Pracht.
Resident Engineer. The separation
project, costing $226.000, was
financed by the Federal Governraent
under the Grade Separation Program.
The construction work was done by
the contracting frm of Sharp and
Rellows of Los Angeles, Resident
Ingineer W. B. Piper represented
P. W. Panhorst, State Bridge Engi-
neer, on the active construction.
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The N and O Street Viaduct in Wilmington in Los Angeles County, shown in upper picture, completes another important link
in State Highway 60 and will be an important grade crossing for many years to come. Lower—View of west approach to viaduct
showing saplendid alignment.
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RETIREMENT OF COL. ROBERT
B. MARSHALL IS LOSS TO
PUBLIC WORKS DEPARTMENT

an employee of the Division of

Highways at Cantral Office, has
retired from State service, having
reached retirement age.

While Colone) Maxshall had only
been in the State service since 1928.
his public service started in 1889,
when he wag sappointed Assistant
Topographer in the United States
Geographie Survey. Ia 1897, he was
assigned to Califoroia. He advanced
through the various grades of the Geo-
graphic service until, in 1908, he was
appointed Chief Ceograpber. In
1915, he hecame Superintendent of
National Parks, in addition ¢to his
duties as Cbhief Gengrapher. [n 19817,
he was eommissionsr in the Engineers
Corps of the United States Army with
rank of Major, and advanced the next
yvear Lo rank of Lieutenant Colonel.
During this period he supervised mih-
tary mapping work. along with his
geographic duties.

COLONED Robert B. Marshsll,

PATHERED MAGSHAUL PLAN

From 1919 to 1925, Golonel Mar-
shall was Consulting Engineer for the
California State Trrigation Associa-
tion, fathering the Marshal] Plan for
the comprehensive, coordinated devel-
opment, conservation, and use of
water resources of California. This
i¢ now called the State Central Valley
Waier Plan, and aetual construetien
13 getting under way &t Kenuett, Fri-
ant. and in Contra Cosla County.

Colonel WMarshall had charge of
establishing the Geological Survey
office In the Post Office Building in
Sacramento, and, also, the establish-
ing and inaungnraticn of cooperation
with the State of the topographic sur-
vey in California. He also organized
the topographic surveys for the Ha-
wajian Islands. He was a member of
the Yosemite Nalionsl Park Commis-
sion, appointed in 1904 to change the
boundaries of the Park. (n 1906, he
had charge of the $100.000 fund
raised for relief of the sufferers in the
San Francisco earthqualke.

Durine his topographie service, he
became familiar with every feature of
California. He was able to put this
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COL. R. 8. MARSHALL

knowledge to especially valuable pub-
Jic uge in the preliminary develop-
ment and promolional worlk connected
with the Valley Water Plan.

Colonel Marghall was appointed
Landscape Engmeer in 1928, attached
to the office of Mr. B. B. Meek, Direc-
tor of Public Works. During lhe last
five years, he has been assigned 1o the
Maintenance Depariment of the Divi-
gion of Higlways in connection with
roadside development, preparation of
maps, and a variety of special assign-
ments on which his specialized knowl-
edge of the State has been of great
value. Colonel Marshall's retivement
is a distinet loss to the Department of
Public Works, where he will be miased
by his co-workers of years.

The automotive industry in the
United States Jast year led all other
induatries in consumption of gasoline,
rubber, steel, malleable iron, mohair,
Jubricating oil, plate glass, nickel, and
lead.

An Editorial and a
Letter

States’ Splendid
Highway Work

Long Beach feels even rmore than
a neighborly intersst in Wilming-
ton's celebration of the opening of a
two-mile link in the State Highway.
Only » few weeks ago Long Beach
witnessed, but did not celebrate
formally, the completion of a ona-
mile section of State Stroet whish,
with the Wilmington improvement,
gives a continuous broad boulevard
axtending from San Diego to Mali-
by, along the coast. Now there re-
maing but one sueteh, about ten
miles in length, north of Malibu,
which is less than theee lanes in
width, until the west line of Santa
Barbara ia resched.

Whon ane considors the progroaa
that haes beon made during tha past
five ysars in the improvement of
the Roosevalt Highway there s
good reason to congratulste the
State, from the Gowvernor dawn to
the most humble employes of tha
Cslifornia Highway Commisgian, on
the splendid showing. True enaugh,
this work was in response to pub-
lic need and demand; bout it ie not
only the recagnition of these calls,
but the manner in which the con-
struction has been cacried on, in-
cluding the engineering service,
that deserves commendation.

—Lottg Beach Press-Telegrom

Mr. Julien D. Rouseel,
California Highway Commisslon,
Sacramenta, California.

Doar Mr. Rousscl:

Your kindnems in writing to com-
mond our oditerial on the State
Streot fostivities of Juns Sth is
most gratefully nacknowledpgsd.
Your Board is doing a great work
in many localities, as it is a pleasure
to note and to enjoy in one's
travels. Our comment on the com-
pletion of the Wiimington link had,
in fact, A mueh wider background
than thosa two miles of fine new
pavement and a splendid viaduct.
More power to you. May you have
the aupport you noed to reach the
sueccass which you deserve, and
which all Californians and their
visiting friends will continue to ap-
pland.

Very truly yours,

W. F. PRISK
Editor-Manager
Long Boach Presa-Talegram
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Highway Bids and Awards for July, 1937

COLUSA AND GLIENN COUNTIES—
Between Deleven und [ogandale, 5.8 miles
to be graded and paved with asphalt con-
crete. Distriet TI1, Route 7. Seetion C,
A. D. McDonnld, Sacrameuto, $223,961;
A. Teichert wnd Son, Inc. Sacramento,
§£218,038; N. M. Ball Sons, Berkeley, $238.-
897; Unloo Paving Co., Sav Francisco,
2202,866; Cbas. L. Harney, Saa Francisco,
§222,647. Covtroct awarded to Hanrnhoo
Co., San Francisco, $189,426.60.

HUMBOLDT COUNTY—Between Beat-
rice Overbead and LKureka, 5.2 miles to be
surfuced with plant-mix gurfacing, shovlders
to be constru~ted of untreated crushed gravel
or stone and apply Olass ‘B seal coat to
be applied ta the foll width of the rosdbed.
Distriet. I, Route 1, Section G. Pacdfié
States Construction Co., Sap F¥raocizco.
79,867.50 ; Piazza and Huwniley, Sav Jose,
$68,385 ; Independeut Construetion Co., Litd.,
Oskland. §81,610; A Teichert and Son, Inc,
Sacramento, $86,82{; N. M. Bsll Sous,
Berieley, $66,667 ; Hasrahan Company, San
Francieeo, $110,987. Contenel awarded to
Hewstreet sod Bell, Marysville, $59,920.

IMPERIAL COUNTY—Retween Braw-
ley und Mvulberry Avenue, 4.0 wilea to be
graded spnd surfaced with plant-mix surfac
ing. Distrfct X1, Route 187, Section Brw.,
D. B.G. Carroll, San Diggo, $74.182; V. R.
Denpjs Conslruction Co., San Diego, $72.-
812; 8. W. EMNis, North Hollywood, $7B.-
250; D. W. Thurstwo, Los Avgeles, $82104.
Contract awarded to R. B. Hazard and Sons,
San Diego, $80,973.40.

INYO COUNTY—Between Death Volles
Junction and State Line, 7.2 miles, rond-mix
surfa¢e trearment t0 be applied to existing
roadbed. DNietrnet TX, Route 128, Section A.
Geo. Herz and Co.. San UVervardino, $)4,-
363; A. 8. Vionell Co.. Los Aongeles. $13.-
917: Oilfelds Truclking Co.,, Bakerdield,
f13.531. Contract swarded to J. A. Casson,
Pheonix, Arizoua, 312,221.20.

LASSEN COUNTY—Belween Lake Leav-
fet snd Utlcbleld, 3 wiles 1o be graded ond
surfaced with road-mix surfaciog Rod multi-
plate arch culverts construeted. Diatriet 1),
Rovte 73, Seetion A. T[redericksen 2avd
Westbrook, Jower Lalke, §33.882: Geo.
Trench, Jr., Stockton, $51.975; Hnanrnlhan
Go., Sau Francigeo, §64.815; Union Paving
Ca., San TFrancisco, 366,651: A. Teichert
and Son, Inc¢., Sscromento, $58,201 : Isbel
Construction Co., Reno, £60.541 ; Bemstreet
and Bell. Macesville, $81,220; D, McDonalg.
Saeramento, 368,253 : A. Sodu and Son, Onk-
land, $73,843. Contract gwyrded to Harms
Bros., Litchfeld, $31,37190.

LOS ANGELES COUNTY—Water sup-
ply well ta be dnlled nt Saygns Maintenance
Srotion site. Districe VIT, Route 23, Sec-
tion A. DBarber ond Bridge Drg. Carp.. Los
Angeles. $1,412.07; Newlov Palm, Ventora,
1.412.07. Contract awarded to Rogcoe Moss
Co., Los Angeles, $1,412.07.

LOS ANCRLES COUNTY—A reinforced
concrete glab bridge ncross Eaton Conyoo
Wash 1 mile east of Sen Onbriel covsisting
of one B8-foot 21-iuch slnb &pAN AN concrete
abulments wity timber wing wallg end grad-

ing 3nd surfr¢ing npproaches with plant-mix
surfacing. Dlstrict VII, Route 168, Secrion
C. Oscar Obery, Los Angeles, $18,821; Geo.
J. Bock Co., Los Avgeles, $21,842; Claude
Fisher Co., Lird., Los Angeles, $19.871; J. R.
Lippincott, Los Angeles, §21,498: Carlo
Bongiovanni, Beverly Hills, §19,860: D. A.
Loowis, Gleadale, $23,010: C. O. Sparks
nnd Mundo Kagineerlng Co.. Los Angeles,
$22714; W. H. McCuse, Monrovis. $21,.-
958: R. R. Bishop, Loeng Besch, $23.83G;
J. B. Baddodr, Ltd., Pasadeoa, $18,003.
Contract awarded to Dimmitt and Taylor,
Los Anweles, $18.847.70.

MONTEREY COUNTY—A reinforced
concrece hridge scross Big Creek abont 49
miles zouth of Montlerey. District V, Rovte
36, Se¢tion D. C. W. Caletti and Co., San
Rafael, $152,308 : R. R. Bishop, Long Bench,
$163,884 ; Jobn Rocca. San Rafaal, $166,-
015: M. B. M¢Gowan, Tnc., San Franeisco,
$176,313 ; Peter J. McHugh, Saa Francisco,
177,188 ; Rarrett nnd Hilp, San Francisco,
$211,604; Lindzren and Swinnerton, Ine.,
Son Fruonciaco, $242 673, Contruct awarded
to C. O. Sparks aud Mundo Engipeering
Co., Los Angcles, $148,268.

NEVADA CQUNTY—Nenr Grass Valey,
minerzl aggregate for road-mix surtacisg Lo
be furnished and stockpiled. Distriet 111,
Routez 15 and 25, Sections B,B. Inde-
pendent Construetion Go., Ltd., Oakland,
§14,883: Rock nnd Gravet Trucking Co.,
Oalrlond, 319,470 ; Horold Sroith, St. Helens,
$§14,042: E. B. Rishop, Orland, $11.584:
Georze Pollock Co.. Sneramento, $12.508;
Tieslau Bros., Inc., Berkeley, $12,862. Con-
tract awarded to Fredericksen and West-
brook, Lower Lake, $10,502.

ORANGRE COUNTY —Between north city
limits of Orange :und 2 miles north, 2 miles
in length to be surfaced with plant-mix sur-
facing sud borders to be constructed. Dis-
trict VIII, Roote 43, Section B. Crifith
Cowpany. Loz Angelcs. 810.862: Oswald
Bros, Yog Anpgeles, {11404, Contract
awarded to C. O. Spurka and Muonde LEngi-
neering Co., Los Angeles, $9,532.98.

RIVERSIDE COUNTY—~—RBetween San
Jacinte and Moreno, 12.5 roileg to be surfaced
wilh plant-mix gurfaciog und seal ¢coat applied
thereto. Distriet VIIT, Ronte 194, Sectiou
C. Georze Herz and Co., San Bernsrdive.
$61.108 ; R. Xo. Hazard ard Sons. San Diezo,
$57,850; C. O. Sparks and Mundo Bnginecr-
ing Ca., Los Angeles, $67,820; 1. L. Yeager.
Riverside, 374,747: D. W. Taunrston, Los
Angeles, $34,385; A. 8. Vianell & Co., Los
Angeleg, 362937 ; United Concrete Pipe Cor~
porarion, Los Angeles, §638,069; Bodenhayoer
Couvetruetion Co., Onkland, $68.084. Cou-
fract aworded 1o Oswald Bros., Los Angeles,
$04,235.

RIVERSIDE COUNTY—Detween Orange
County line and Blginoce and between Teme-
cula and San Diego County )line, sbout 32.2
miles, seal coat to be applisd to existing
pavement, District VIJI, Routes 84, 78,
Section J,AB. George Werz and Qo.. 8zn
Bernardino., %¥J3,888; R. B. Flazord and
Sons, San Diego, $13.833: Matich Bros,,
Blsivore, $14428; A. & VinneM Co. Los
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Angeles, 315,908, Cootract awsrded to
Oswald Bros., Los Angeles, $12,46G5.

SAN BERNARDINO COUNTY—Re
tween Los Avgeles County line and San
Bernardino, about 208 milez to be graded
and paved with aspbalt coocrete. Diglrict
VIIT. Route 0. Sectios D, Upl, A.BRia.,
0 anod SBd. C. O. Sparks snd Mupdo
Engivecring Co.. Los Angelez, $453,567:
W. E. Hn)l Co., Albawbrz, $308,846.10:
J. L. Hnddoclk, Ltd., Presdeca, $430,029:
Griflith Go., Los Angeles, $413,182; Oawald
Bros, Los Angeles, §400.288: Daley Corpo-
ration, Sap Diego. $440,3%4; D. W.
Thburaton, Los Anxeles, 8419,921. Oontract
awarded to United Concrete Pipe Corpara-
tion, Los Angeles, $368,453.10.

S8AN BERNARDINO AND RIVER
SIDE COUNTIRS—Various locations, 8.6
miles to be surtaced with plant-mived s
faciog ond seal cont applied therets. Dia-
trict VAII, Routes 193, 180, 77. »nd 28.
George Herg and Co.. San Bernardino, $43,-
714: C. O. Sparks and Munds Engiveering
Co.. Los Angeles, $42,080: R L. Yeager,
Riverside, $40,776; Oswald Rros, Los An-
geles, £38,726. Contruct awarded to United
Concrete Pipe Corp.. Los Angeles, $37.-
813.80.

SISKIYOU COUNTCY—Between Mol-
fet Creek and Roote 8. J0.7 wiles of rood-
wix surfscing. District U1, Route 82, Seo
tion D. Gurcia Consiructios Co., [tvington,
$15,000. Contraet awarded to Leo J. Tramel,
Berkeley, §14,187.50.

SONOMA COUNTY—Between 1.2 miles
ond 3.0 miles east of Petalume, about 1.8
wmiles in leogth 0 de groded and surfnced
with plant-mix surfacing and a timber bridge
fo be comstructed, District IV, Route 104,
.?.ecbion D. Harold Smith, St. Helenn, $32,-
515; A. Soda avd Sov, Oakignd, $41,083:
A. G. Raigeh, San Francisco, §$30,859; Chas.
T.. Harney, Sro Trancisco, $31,867; Claunde
C. Wood, Stockton, $32,298; Pacific Statsg
Cooalruction Cqg., San Fraypefseo, $35,961.
Contract awavded to Peter J, McHugh, Sna
Fraocises, $30.089.50.

TEHAMA COUNTY—Between Proberta
and 1 mile sonth of Red Blod, 8 miles to be
surfaced with road-mix suriaciog. Distriet
I, Boute 7, Section B. Garcia Oonstruec-
tion Co., Irviogton, $12097; Tiedau Beroa.,
Berlteley, $18.872; Lee J. Imamel, Berkeley,
$14.010; Piazzn avd Huntley, Sap Jose,
$15,073. Coutract awnrded {o Fredericksen
and Westbrook, Lower Lake, $11,387.50.

TUOLARE COUNTY—Between Vienlia
and Sunlfords Corner, 10.3 miles to be sur-
faced with armor cost and roud-mix sucface
frentrmeol of shoalders. District VI, Routes
133 aAnd 129, Sectionz A and E. Joho Juy-
koviel, Mresno, $24,450; L. A, Brisco, Ar
royo Grawsde. §25537: N. M. Ball Sons,
Berkeley, $28,647; Granite Construction
Comprny. Ltd., Watsooville, $26,900; Stew-
art ond Nuss, Inc,, Fresnwo, $28,100; Piazza
and Huntley, Sap Jose, $29,347. Contract
Awavded lo Uvion Paving Co, Sau Fran-
cigeo, $24.2350.

(Continued on page 36)
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Construction Work

Starts on Altamont Pass

(Continuad from page 20)

and Mountain House, be included in
the 1937-1939 biennial budget.

EASY GRADE

““Since that meeting, the engineers
of the Division of Highways have
been busy surveying and going over
the entire situation and a eompleto
new slignment was selected. The
prevailing grade will be approxi-
mately 5% with a maximum nol
exceeding 6%,. This new route will
be nearly onée mile shorter than the
old between Greenville and Moun-
tain House, the number of curves
being reduced from sixty to ffteen,
total curvature from 1500 degrees
to 427 degrees, and the mintmum
curve radius on the new permancnt
relocation will be 2000 feet as
against the short 250’ radius exigting
on the old road.

‘““When the Governor approved
the budget late thig spring, all pre-
liminaty work had been completed
and just fifleen days aféer the be-
ginning of thig new biennium we
are here assembled for this ground-
breaking ceremony.*’

The pavement of the new highway
will cousist of 8 two-lane divided
road, to be separated by a rajsed
strip 4 feet wide. This strip ig to
have redwood curbs 6 inches high
on each side of the dividing strip.

The contract for the construction

of the new Altamont Pass route in-
volves the largest quantity of grad-
ing ever included in one contract of
the Division of Highways, Depart-
ment of Pablic Works.

It is estimated that the roadway
excavation will amount to nearly
1,900,000 cubie yards of earth and
rock, and the averhanl on this mate-
rial will be mors than 25,000,000 ste-
tion yards. Over 10,000,000 gallons
of water will be required for em-
bankment compaction and other
copstruction purposes, and nearly
18,000 lineal feet of varions sizes of
corrugated metal pipe will be needed
for drainage purposes.

The cost of the road construction
will amount to $920,000.00. Plans
for the completed project provided
for the construction of four grade
separations of the highway with
tracks of Southern Pgeific and West
ern Pacific railroads.

While these grade separations,
built with Federal aid funds, will
be constructed under separate coun-
tracts, the Department of Public
Works plans to have them ¢completed
at the same time as the road con-
struction. The estimated ecost is
approximately $340,000.00. High-
way construction and the four grade
geparations will amount to approxi-
mately a grand total of $1,260,000.

HIGHWAY BIDS AND
AWARDS FOR JULY, 1937

{Conunued from page 3%)

VENTURA COUNTY-—Belwesu Houte
2 and 2.5 miles 2ast of Moorpark and be-
tween Camarille and Beeclox, 287 wiles
road-mix surface toeatment ¢o shoulders.
Distriet VII. Routes 0 nnd 2. Seclione AB,
BC. Oilhiedds Trucking Co.. Balersiield,
$30,401; Southern Californis Roads Co.,
Tow Avzeles, £20.008; Dimmitt and Taylor,
Los Augeles, $28.710: Oswald Bros.. Las
Angeles, $23801; A. 8. Vinoell Co.. Los
Angeles, $31.048. Conernct awarded to J. 1B,
Haddock, Ltd., Passdeas, $27 851.50.

YOLO AN GCOLUSA CQOUNTIBRS
Between Zamora and DBretona and between
Avrbuckle 308 Geoevrs, 4.3 miles to be sur-
foced with bituminous macadnm. Digtriet
JII, Route T, Sectious C.A. Lee J. Ymmel,
TNerkeley, 320,880: E. A. Yorde, San An-
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gehipo. $22.476; J. P. Prennan, Redding.
$22316; A. Teichert aud Son, Ine.. Sacra-
mento, $23.600. Covtract awarded to Gran-
ite Construetion Qo., Ltd., Watsonville, $19,-
807.80.

YOLO, COLUSA. YUBA, PLACER, NB-
VADA. EL DORADO COUNTIES—About
43.2 miles senl coat to be applied to existing

rondbed. Diglrict I1I1, Routex 7. 15, 8. 11,
varipus wections. Granite Gonatruction Co.,
Walsonville, $28,987; Hayward Building

Material Co., Hayward, 20839;: R A.
Forde, San Ansehvo, $30.897; ILe¢ J. Immel,
Berkeley, $33,184; Pacifle Truck Serviee,
Ine., 8an Jase, $34,023;: A. Soda and Son,
QOakland, $34,898. Contract awarded to
Heafey-Moore Co.. and B. F. Y{illiard, Sac-
ramento, $28,221.50.

“Therc are really a lot of smart people in
my family,"” boasted the bore. This csused
the girl-friend to reply, "Well, I'd like to
meet one of them.”

Ju Memprivm
HARRY J. PEARCE

The unexpacted death, on August
first, of Harry J. Poarce, asszistant
chiaf of tha Division of Highways
¢contra) office aoccounting staff, has
teft a great veid in the Division’s
personalities.  Not only will the
large forco of employcos in tho
accounting department who wera
hia closa assoeciates, miss his kindly
supervigian, but the entira Division
of Highways staff in Secramento
regrets the end of the friendly con-
tacts with Rarry Peacco with @
feeling of deep peraonal lozs.

8orn in Denver, Colorado, on
November 28, 1897, Mr. Pearce re-
caived his early sohosling in Denver
and Sparks, Nevadae. After gradu-
ating from the Sparka High School,
ha attended the Nevada Commer-
oial Business College in Reno to
receive the foundation of his train-
ind in accountancy. He moved to
Sacramento in 1913 and on Ooto-
ber 10, 1917, joinad the staff of the
California Highway GCommlsalan,

Since that time, with the excep-
tion of the months spent in mili-
tary duty at one of the officers
training oamips in the bay area in
1818, Mr. Pearcos has been continu-
ously connectad with the Highway
Dopartmoent During theso twenty
years of garvice to the State his
proficioncy as an acoountant, his
Industrious applicatian to his work,
and his marked execvlive abllity
carried him high in his chosen field.

it is with all zincerity that the
Divigion of Highways organization
exiends ita deepest sympathy to
Mers. Pearce and har daughter, Bar-
bara Jeanne, in their bereavemant.

HIGHWAY TRAFFIC SHOWS
INCREASE OVER 1936

(Continued from page 22)

1937
P cent galn or Jana
Syadsy Monday

Routs Teormial Gaia Lo Gain Lon

74. Wapa Wye-Cordelia vie Vabiefs

asd Denlela e i 42 50 404
73. Owllawd.Je. R, 88 al Allsvidio 930 6.537
70. RI 123 at S8haw Avea..Nevads

81343 LIne near Boatsn..
71. 6ap  Dlega-Las  Angeles vis

55.10 35.89

POMASA im0 8.2
78. RI. (2 near Dossanw-Rt. (9

maxr Mareh Fleld... ... 1480 35.03
M. RI. 2, vemtura-AL 4 at Covtale 6.43 18.82
e3. At. 51. Rineon Creak-RAL 2

aar 2308 - - 1333 1355

Her mother—I belleve thot daughter is
leoking for 2 husband.

Her father—For goodness’ sake! Whose?

Depslow ha@ juat bought a secoond-hand
enr.

“You w'dn't think it wag second-hand,
would you?” he said proudly,

“No.” said Wolker. “I reslly thought
yon'd made it yoursell.”
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C. S. POPE, Construction Engineer
T. H. DENNIS, Maintenance Enginesr
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8. W. LOWDEN (Acting), Diatrict IX, Bishop
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EDWARD HYATT, State ¥ngineer, Chief of Division
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GEORGE B. McDOUGALL, State Architeet, Chief of Division
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C. C. CARLETON, Chief
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