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State Speeds Program to Restore

Damaged Levees and Aid Work
of Farm Land Rehabilitation

By FRANK W. CLARK, Director of Public Works

rehabilitation of areas in Northern California damaged by the severe floods of late February and early March.

By proclamation, Governor Olson deelared a state of emergeney to exist within the boundaries of the Saecra-
mento River Basin and its tributaries and ordered the Department of Publle Worls to make an immedinte survey of
the extent of flood damage and to recommend necessary steps for rehabilitation.

Meanwhile, before flood waters had cessed pouring throogh the leves breaks cavsed by the flood, the Director of
Finanee on March 15 made available 1o the Division of Water Resources 860,000 from the State Emergency Fund for
immediate repairs on the levee system of the Sacramento River and its tributaries. The danger of further flooding
from subsequen| storms made immediate repair work of the otmost urgeney and the Division of Water Resources had
erews at work the day following the appropriation of emergency funds

That this danger was not over-=mphasizged was borne out by the storm which again cansed floods in the upper Sacra-
mento River Basin on March 29 and 30. While this storm was of less intensity than the former it cansed a rise in the
Saeramento River sufficient to break through patehed levess in four places where provions breaks oeceurred and om
whieh emergeney work was in progress. A rapid rise in the Yuba and Feather rivers also seriously threatened recla-
mation digiricts in the vieinity of Marysville which had escaped inundation by the previous flood.

( ; OVERNOR CULBERT L. OLSON moved rapidly this month in gearing the State machinery to top speed for the

GOVERNOE TOURS FLOODED AREA

Giovernor Olson also made a personal tour of inspection of the damaged ares and declared that he felt immediale con-
sideration should be given by the Stute to rehabilitation work and for a permanent program of flood eomtrol. He
declared that permanent steps must be taken to enrb the rivers of Northern California to assure the development of the
Central Valley, He said:

"“We have in our great Sacramento and San Josquin valleys an empire of more than 9,000,000 scres of the finest
agricultural lands, It is an area of productivity and of actoal and potential wealth such as ¢an be found in very few
favored places on the face of the sarth. It is a heritage given into oor keeping. Less than 1,000,000 people live
in this resourceful srea and the majority of the present population is located in the Iarger eities and towns,

“There is no question that ten times this population could find a livelihood, a usefol and satisfactory existence, and
opportunity and happiness in these wonderful valleys, Today most of this area is held in large tracts oway and above
the requirements of family farming. 14 i held in large part by large corporaiions and by absentee landlords, who
themselves have no intention and in fact no means, to put this land to its highest and most produoetive use,

“It does not take a great deal of imagination to visualize the future of this empire. It will be a land of wealth and
eontentment, of farms and orchards and homes tilled and lived upon by o satisfled and salf-sustainine peopla,

MUST HARNESS BTREAMS

“It i= to this end and with the vision of the future in mind, that we must commence immedintely to harness and
control these great streams, which today eanse too maeh damagne and send their waters and their power to the ses with-
out bringing their full blessings and benefits to ouwr Btate and our people.®

(in March 20 the Federal government through the T, 8, Army Eogineers offiee in Saceamento, made available
100,000 for emergency repair work on the levees of the Sacramento River Flood Comtrol Project and this amount was
matched the sume day by the State Reclamation Board,

With &200,000 available the California Debris Commission took over the work of cloging the broaks in the levess along
the Bueraments River above Prineeton which had been initiated by the Division of Water Resourees. The Division con-
tinned the work of making a temporary closure in the break of the west leves of the Sutter By-pass st Reclamation
District No. 70,

35000 ACRES FLOODED

In the report to Governor Olson on flosd damage which was eompiled by the Department of Public Works it was esti-
mated that 635,000 acres of land in the Sseramento Valley were inundated by the floods of late February and early
March and that there was $12,041,600 in property damage in 35 eounties in Northern California

The survey shows that in the 35 counties reporting damage ranged from as much as $1.744.000 in Supter County
to as little as 83400 in Modoe Coonty. Sonoma County stood second in the list with damages estimated at $968,600
and Glenn County third with $932,000. Other sounties reporting more than one-half million dollars in damages were
Solano with $5879,800 ; Butte with 2331900, Shasta with $#685,200, Yolo with £589,600 and Colusa with $552,900,
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SHASTA DAM

Analysis made of flow of Sacramento
River at Kennett and Red Bluff during the
February-March flood shows that had
Shasts Dam been in operation it would
have checked Bood on upper reaches of the
Sacramente River by reducing the peak
flow at Red Bluf frem 291,000 second feet
to 125,000 second feet.

] ':;_‘,. k¥

Damage to private property was the
mosl extensive. The report shows
6,522 B0 damage in this classifica-
tion alone, Cities, connties and publie
distriets reported damage to proper-
ties under their jurisdiction totaling
$2 344000, State property damage
was placed at 1,721,500 of which
$1.267.200 was to highways alone
The Federal government loss was
641,000 and privately owned public
utilities reported damages of $822 300,

COSTLY LEVEE WDRK

The State Division of Water Re.
sourees estimates that it will cost
§925,000 1o eclose the breaks in the
levee svsiems and repair wave and
eurrent wash of the Saermmento Flood
Control Project alone. Of this
amount, 11, 8, engineers estimate that
563,000 will be reguired for imme-
diate emergency repair work in filling
leves breaks,

The report recommends that in
order to make the Sarramento Flood
Conteol Project effective that in addi-
tion to rehabilitation work it will be
necessary to complete Project levees
immediately to foll rrade and eross
section, It also recommends that new
survevs of the Project be mstituted by
the State immediately and that an
emergeney expenditure of %2,5900,000
be made to cover the repairs required
Liefore 1he next flood season,

For immediate repairs in addition
to the &200,000 already made avail-
ahle, 4363,000 additional Pederal and
State funds will be required.  This
amount was estimoted as necessary
for elosure of levee brenks previous to
the flood of March 29 and 30 which
epused considerable additional dam-
nge. No estimate has been made as
vet of what will be required to repair
the additional damage,

[ Continued on page 45

| Twal

New Survey of
Flood Control
Project Needed

ROM the time the white men

first settled in the Bacramento

Valley there are records of peri-
odic and -devaststing floods. Even
before then Indian legend tells of
times when the entire valley was one
vast lake. The flood of 1825-26 was
outstanding in the memory of the
natives and those of 1850 and 1852-53
initiated the pioneers to the powers
of the river.

In 1562 the entire eentral valley
was one vast lake and river hoats
went overland to Stockton reseuing
stranded people from the ranches
along the way. With these devastat-
ing floods in mind, men early began
the stndy of methods to check the Sae-
ramento Hiver.

Early efforts at flood eontrol were
largely private and in many eases so
oonstructed that in protecting one
section of the valley, they cansed
heavier damage to other seetions.

The Baeramento River system is
approximately 250 miles long and
drains an area of 26,150 square miles,
The floor of the Saeramento Valley
from Red Bluff to the mouth of the
Bavramento River at Collinsville is
approximately 150 miles long with an
average width of 30 miles. Tt is gen-
erally flat and before levee systems
were built restraining the river it was
largely subject to flooding during the
rRINY season.

From 1856 to 1884 hydraulic min-
ing in the tributaries of the Sacra-
mento Hiver added to  the flood
menaer by washing millions of tons

Sacramento River

Runcff in the Sac-
ramento River Basin
in fHood time exceeds
capacity af river
channel, necessitating

of debris into the river channels and
partially filling them.

Prior to 1910 Sacramento Valley
land owners had built flood eontrol
works at & cost of 8 million dollars
and by 1924 had expended a total of
39,000,000 for this purpese. There
were repeated efforts by loeal State
and Federal gronps to develop a gen-
eral Haeramento Valley flood control
program. These eforts, however,
were unsuecessfol gotil 1910 when
the Jackson repurt proposed a flood
control projeet which is essentially
the same as the project now in opera-
tion, This projest was adopted hy
the Btate in 1911 and by the United
States with limited finaneial partici-
pation in 1917, and in its present
form hy the United States in 1928,
The engineering plan for the present
projeet provides for an intricate sys-
tem of levees, hy-passes and weirs,
which take advantage to the largest
extent possible of the natoral over-
flow troughs,

In designing the project, it was de-
termined that some system must be
devised whieh would take care of a

(aprit 1940) Califarnia Highways and Public Works




flow of 600,000 second-feet at the
month of the Saeramento River at
Collinsville. As the total capacity
of the Sacramento Biver at Sacra-
mento, even with its present levees is
only 110,000 second-feet, it was im-
mediately evident that overtlow chan-
nels of sufficient capacity to carry the

additional water wonld be necessary.

Starting at the head of the valley
where the slope of the river is greater
than farther down the valley, the
trough of the Saeramento River was
found sufficient to earry most of the
flood waters in that region. From
Red Bloff to Jacinto such levees as

exist are private. The river trough
capacity in this streteh is estimated
at 260,000 second-feet, The records
of heaviest runoff show that the
river exeeeds this amount only once
in about 40 vears,

The Sacramento River Flood Con-

{Continued on page 11}

pass extends southward
from Fremont Weir, where
the by-pass system crosses
Sacramento River down to
where it again empties into
the Sacraments River near
Rio Vista. The levess are
from 15 to 20 feet high and
have 6-foot freeboard. The
capacity is 343,000 second-
feet at the upper end.

MOULTON WEIR—15,000
second-feet capacity.
Water begins fowing
through this 500-foot weir
inta Butte Basin when the
river reaches 22 feet, cor-
rected to the Colusa gage.

COLUSA W E 1 R—20,-
000 second-feet capac-
ity. Water begins flow-
ing through this 1650-
foot weir into Butte
Basin when the Sacra-
mento River reaches 19
feet, corrected to the
Caolusa gage.

e e

TISDALE WEIR—34,-
500 second-feet capac-
ity. Water begins flow-
ing through this 1150-
foot weir into Tisdale
By-pass when the river
reaches 18 feet, correct-
ed to the Colusa gage.

FREMONT WEIR—
343,000 second-feet ca-
pacity. This 9120 weir
is the connecting link
between Sutter By-pass
and the Yolo By-pass,
where water crosses
Sacramento River.

SACRAMENTO WEIR
— 112,000 second-feet
capacity. This is the
only weir which has
gates and can be open-
ed. The wair usually is
opened when river is at

where

SUTTER BY-PASS—This by-
pess extends from the lower
and of Butte Slough into which
flood waters from Butte Basin
empty down to a point a few
miles below Knights Landing

crosses the Sacramento River.
By-pass is 4000 feet wide at its
: upper ond protected by levess
i 18 to 20 feet high.

by-pass saystemn




State Speeds Program to Restore Damaged Levees

The District Engineer, U, &, Engi-
neers Office, Sacramento, advised Lthe
Division of Water Resourees that the
location and cost of emergency repair
work on the levees of the Sacramento
River Flood Control Project were:

11 breaks on the west side, Sacra-
mento River, between Princeton and
Grlenn—ga0, 000,

5 breaks on the east side, Sacra-
mente River, from Princeton to the
sonth boundary of Parrott Grant—
60,000,

1 break on the west side of Sutter
By-pass at Reclamation Distriet No.
T0—$115,000.

2 hreaks on the west side of the
Yolo By-pass at Beclamation Distriet
No. 2085—$16,000,

2 breaks on the west side, Yolo By-
pass at upper Hastings Tract, $7,000,

2 breaks on west side of Yolo By-
pass, south levee of Lindsey Slongh—
£15,000,

4230 feet of breaches on the west
gide of the Sutter By-pass and north
side of Tisdale By-pass at Reclamation
District Na. 1660—3300,000,

The estimates pover only expendi-
tures necessary {o return the actual
breached portion of the levees to the
height that obtained before the Qood,
In addition to this work much addi-
tional work will be necessary on other
portions of the levee system where,
while the JTevees did mnot actually
break, much damage was caused by
wava and current wash. The eost of
this additional work is estimated at
$362,000.,

FEDHRAL AID SOUGHT
Following the flood, preliminary
inspection indicated that considerahble
damage had oecurred to several of
the Federal Aid Ilighways in the
northern part of the State and in the
vieinity of San Franeciseo,

Becanse of unusual intensity of the
storm, its devastating effect upon the
Federal Aid Highway System and the
magnitnde of the necessary restora-
tion work, the State Highway Depart-
ment requested emergency finaneial
assistance from the Federal Covern-
ment for reconsiruetion of highways
and bridges on the system of Faderal
Aid Highwayvs which have been dam.
aged or destroyed by floods, hurri-
canes, earthquakes or land slides, and

[Four]

(Contineed from page 2

Governor Olson and officials view levee break narth of Princeton.

i

In group,

Governar Olson, Director of Publie Works Frank W. Clark, E. Vayne Miller, Reclama-
tion Board, State Engincer Edward Hyatt (pointing).

has been alloeated $338,410,

Following the filing of the prelimi-
nary application for sueh emergeney
relief funds, representatives of the
United States Public Roads Adminis-
tration and the California Division of
Highways eonduocied a joint fisld in-
spection of the damaged Federal Aid
Highway System and collaborated in
determining the nature and extent of
necessary restoration measures.

This joint inspeetion indieated that
major damage amounting to  ap-
proximately $584,000 had oceurred on
portions of Federal Aid Highway
Routes on the Redwood Highway ; the
Pacific Highway north of Redding;
and the Trinity Lateral; the Feather
River Route; and the Willinms-Ukiah
Highway; and portions of the Roose-
velt Highway along the coast in Ban
Mateo County, which is a recent addi-
tion to the Federal Aid Highway Sys-
tem,

Tt is proposed that the work of re-
econstrietion of the damaged roads
and bridges and of corrective meas-
nres to prevent repetition of such de-
gtruetion will be performed by con-
tract, If the Htate’s application for
emergeney relief highway funds is

approved by the Federal Government,
the work will be financed jointly with
Btate and Federal funds on the ratio
of approximately 42 per cent State
and 53 per cent Federal money.

EHASTA DAM NEEDED

Harlier analysis of the effectiveness
of Shasta Dam in redocing floods of
the mature of the one of Februoary-
Mareh, 1940, on the upper Sacramenio
River were substantiated, Analysis
made by the State Division of Water
Resources of the regulatory effeet
which the Shasta Heservoir of the
Central Valley Projecet would have
had on the flows of the Sacramento
River at Shasta Dam and at Red Bluff
had the reservoir been econstructed
and in operation during the recent
finnd.

In this analysis it was assomed that
the Shasta Reservoir wonld have been
operated not only for flood econtrol
but also to meet the basie reguire-
ments of navigation, irrigation and
galinity control and for the generation
of electric power,

The analysis shows that the peak
discharge of 182,000 second feet on

{Continued on page 31)
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State Highways Suffer Severe
Damage from Floods and Slides

By C. H. PURCELL, State Highway Engineer

year period, State highways in
Northern California have suf-
fered severe damage,

As a result of the storm from
Febroary 25 to 20 several of the
major routes and most of the second-
ary roads were closed to traffic for
perinds varying from a few hours to
several days, The estimated cost of
repair and profeetion of highways so
damaged is $1,267,200,

Damage to highways during the
March storm has not yet been esfi-
mated.

A review of records prior to the
storm of Deeember, 1937, revealed

FUH the seeond time in a three-

mation taken from United States
Weather Bureau records supplements
details previously published in the
Mareh izsue of this magazine

RAINEALL RECORDS

Rainfall i inches
Fub, 25 Tital for
Lascatfon Goamty to 29 Fabeuary
Ben
Lomand___Santa Cruz...12.65 2237 |
Cloverdale_Sonoma . __ 9.10 15.95
De Sabla___Butte _____ 17.20 24.64
Inskip..-... Tehama _____ 2207 aamn
Lake
Spaulding.Nevada _.....13.71 24.85
Redding____Shasta _______ 834 14.57
St. Helena. . Napa .. = B15 14.10

Fortunately, there was liftle snow
on the ground at the lower elevations

DETOURE LOCATED

As a result of experience gained
during the 1937-38 storm perimd in-
structions were issued shortly there-
after to the maintenance forees to
seout all available detonrs. The con-
dition of bridges and surfacing on
such detonr routes was noted and
sketeh maps prepared.  Signs re-
quired to properly direct traffie in
emergeney  were (hen seenred and
placad in stoek. At the beginning of

each winter season the detour situa-
tion is reviewed and changes nofed.
This preparation paid dividends in
time saved and in publie convenience
during the recent Febroary storm.

Left—=Site of Big Butte Creck Overflow Bridge on State Highway between Butte City and Biggs.

that only onee—in Janoary, 1908—
had there been as great a rainfall in
a similar short period for the preeed-
ing forty yvears or more. Duoring the
reeent storm new high water marks
were recorded for the Sacramento
River and several oiher major
streams. In reviewing the damaged
areas it was particularly noted that
the unusual volume of water in
normally minor watercourses blocked
drainage structures with boulders
and debris and frequently caused eon-
giderable damage,

Rainfall was general {hroughout
the area affected during the month of
February and was especially heavy
in several loealities for the five-day
storm period. The following infor.

carried down stream 1000 feet.

to increase the ron-off, as was the
edse in 1937, Ewven so, water was over
the highwavs al many locations for
the first time in the memory of the
maintenanes forces,

During  and  following  unnsoal
storm periods the work of the Divi-
sion of Highways forees divides into
four phasges in the following order:

1. Protection and assistance to
traffic,

2. Protection of the roads and
sirneinres.

3. Emergency vepairs to permit
traffie to move.

4. Permanent repairs, including
eorrection or protection work,
when feasible to prevent re.
currence of damage,

California Highways and Public Works (April 1940)

Right—Ruins of deck of bridge

The warning and protection of
treaffie during the storin was a major
responsibility.  Slides blocked the
roads and sinks or slipouts developed
almost  instantanecusly at  many
points. A econtinuous patrol was
maintained in such areas so that
barricades and lights might be placed
with little delay. In fleoded areas
there was always the possibility that
bridee approaches or even the strue-
tures might wash out. Tt was neces-
gary to place markers fo designate
the traveled way where the water was
shallow, and to provide flagmen and
patrol ears or trucks to help traffic
nntil overflow water definitely closed
the particular road.

(Continaed on page 2E)

[Five]



View of washed-sut trestle aporocach to Scotia
Bridge across Eal River on U. S 101

e Enl River fiood waters damaged this section of
U. 8. 101 at Gresnlaw Blufs north of Dyerville

Wash-out an State Highway 42 In Santa Clara
County.

Surface and embankment washed oul al approach
te bridge east of Butte City In Glenn County.

. Looking waest at Chipps Creek to damaged bridge
on Btate sign Rouls 24, Plumas County.

. Highway embankment on State Sign Route -32,
Tehama County, washad out by heavy rains.

- Showing highway shoulder cut awsy to pavement
edge en L. B. 298, Trinity County

k glide blocked two lanes of the Los Gatos-
ur highway in Sants Cruz County




, Patties Cresk overflows the Feather River Slate
Bign Rouwte 24 in Butte County.

., Sasction of Btate Highway 99 destroyed by WMoad,
in Bolane County.

. Waahad-out rip-rap st southerly end of sacked
cancrate protection en State Sign Raute 18 im
Yolo County dum in part to overfiow from clegged
gulvert and high water in Cacha Cresk

. East aporoach o county constructed bridge scross
Sacraments River sast of Redding. State Bign
Route 44, awepl away by turbulent walers

. Morth approach to Stats highway breed north of
Redding an U. & ¥ undermined by Sasrarmants
River Rosd waters

Flasd walera af Gresawosd Cresh washed sl
this section 8! Gressrwood Cresk brudge, Stats
Sign Routs 7 Mandecine County.

S This pictures shows slide area on State Sign route
1, San Mates County. This sfide cccurred on
Padra Mountan

4. Mainternance crews clearing slide on State Bign
Route 1, Sonoma County. ten miles above Jenaer




Thia wiew of Roosevelt Highway Improvement project was taken at Escondide Creeck looking sasterly.

Construction on Coast Highway

By WILLIAM H. MOHR, Assistant Engineer

F I VIIE seenie const highway from
Santa Moniea northwesterly to
Oxnard and Ventorn will have

another contract completed this fall
which will eliminate the many traffic
delays and aecidents whieh have oe-
eurred on this road in the past few
years. To the traveling publie this
route is better known as the Roose-
velt Highway and is desirmated with
federal route markers ag 17, 8. High-
way No, 101 Alternate.

For this improvement, a contract
3.74 miles in length was awarded on
Oetober 17, 1939, for that portion of
the eoast highway in Twos Angeles
County between Solstice (Iresk, which
lies two miles north of Hollywood 's
Malibo Beach Colony, and Walnut
Canyon, near Point Dume. This
project joing ot Walnut Canvon the
contracts to the mnorthwest which
were constructed in 1938,

In the past few wears this section
of the Coast (Roosevelt] Highway
has carried a ereat deal of traffie

[Eight 1

over its two-lane road with short
radius  eurves, There have heen
many serions aceidents and the in-
crease of traffie density hos resolied
in a tying up of vehicles during the
summer on week-ends and holidays,

UTURVES HLIMINATED

This eontract is being buill on
modern standards with the elimina-
tiom of ghort radius corves but ol
lows the existing loeation in general,
The only major deviation from exist
ing alienment is neross Latipo Point,
between Encondido and Soelstiee Can-
Vs, where the relocation s north-
erly of the existing loealion approxi-
mately B00 feet

An interesting comparison of the
proposed improvemenis is given as
follows ;

Feature Existing Proposed
Total Curves._ R 1
Minimum Radius......_ 250" 25007
Curves, 500" Radius ar

under ______ =t I8 0

Feature Existing Proposed
Curves, 1000° Radius or

under . S T e 1 T 0
Total Central Angles. ... 4027 82"

HEAVY EXCAVATION NEARING
COMPLETION

Work was started on this contract
Oetober 0, 1939, and is progressing
according to schedule. The contraet
ealls for some 400 000 cubie yards of
roadway excavition, the major por-
tion of whieh has already been made.
The black adobe surface was removed
and wasted but the remainder of the
excavated materinl after being tested
wis found to be satisfactory for plae
ing in the embankments. Modern,
specially  built, dirt moving equip-
ment is being used on this job to
make the lorge cuts which are found
at Latign Point amd Ramirez HilL
For this purpose, Woolridge serapers
of 15- and 18.cubie vards capavity
are bemmg dreawn by 105. and 110
horsepower  tractors  Tespectively.
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Mew type six-cylinder Dissel tracter pulling 15-cubic yard scraper on Rossevell Highway construction

View of construction activities at summit cut between Latige and Escondide Canyon.




Line change at Latige Canyon road,

Proper compaection is being ohtained
in the embankments by the nse of
five 10-foot sheepsfoot tampers.

The reloeation of the highway at
Ramirez Hill and Canyon eliminates
the last of the narrow winding road
which was built throngh the Rindge
Estate and first located mm 1921, To
eut through this hill over 100,000
eubic yards of earth have been ve
moved, most of which has been nsed
to constroet the embankments on
either gide. This pioneer road was
necessarily narrow and followed the
contonrs of the rolling hills so as to

T

cause & minimum of exeavation at
that time,

BRIDGES WIDENED

The bridges which lie within the
limits of the present econtract at
Solstice and Escondido canyons have
already been widened by the Bridge
Department  under previous con-
tracts, The width of the completed
stroctures is 76 feet from curb to
enrb with a 4-foot portland conerete
cement center dividing strip to con-
form with the highway eross seetion
on this eontract,

e

-
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Mew center line shown along right edge of picture eliminates sharp curve around point.

A 10 by 10-foot reinforced conerete
box enlvert has been completed
underneath the new highway at
Ramirez Canyon. This underpass
will permit cattle which graze in this
vicinity to eross the highway with-
out danger to themselves or traffic on
the coast highway., The old road is
used as an approach to this under-
pass, which is lavge enough for per-
soms and vehieles.

The 12 by 13-foot reinforeed con-
erete arch culvert in Ramirez Creek
has been extended 255 feet to pro-

{Continoed on page 28)
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New Survey of Flood Control Project Needed

tral Projeet actually begins on the
east side at the Butte-Glenn County
line and on the west side at a point
not far above Joaeimio. Overflow
through natural ehannels which
empty into the Butte Basin reduoes
the flow of the river above this point
from 260000 second-fest to THO D0
second-feet. The levees along this see-
tion are as yet below standard, either
s to grade, section, or both, amnd are
scheduled for further work under the
project construstion program.

It was in this seetion of the Sacra
mente Flood Control Project where
most af 1he breaks veeurred 1n the
gtorm of late February and in the
second storm late in Mareh

RECLAMATION POSSIBILITIES

Butte Basin s a region largely de-
voted to pasture lands and gun elobs
where the State has flowage rights
and consequently damage from flood-
ing is of o minor nature,

The project was designed with the
assumption that this area might at

[ Continued from page 1)

some futore time be reclaimed and
flood waters earried through it in s
levee channel leading [rom s poin
near Butre City to the upper end of
the Sutter By-pass., The storage ca-
pacity of the basin as now used is
estimated at about a half million acre-
feet which has an importunt effect
on floods from the upper Sacramento
River. About 130,000 acres in the
basin could be reclnimed and may be
when Shasta Dam s completed. Esti-
mates indiecate that flood flows
through Butte Basim will be reduced
substantially by the 500,000 aere-feet
flood storage eapaecity of Shasta Res-
ervoir and make it possible to eonfine
the flow to the levees.

At a point about 5 miles above
Colusa the Mounlton Weir discharges
into the Suotier Basm. This is the
first of a series of works which has
been built into the levee system to
reduoce river flow at flood times. 1t
is 500 feer long and when the river
level rises to 22 feet, correcied to the
Colusa gage, it automatically begins

pouring out over the weir which is
designed to reduce river fow by 15,000
second-feet, The river capaeity be-
tween levees from this point down to
the Coluss Weir, which is just above
Colusa, is 145,000 zeeond-feet,

COLUBRA WEIR

The {olusa Weir is 1850 feet long
amd hegins Lo funetion when the river
reaches a stage of 19 feet (Colusa
page). It has a capaecity of 80,000
second-feet and  reduces the river
flow past Colusa to 65,000 second-
feet.

The surplus  waters from  these
weirs and from the nataral overfow
upstream all empty to the eastward
into Butte Basin which has o run-off
capaeity of 185,000 second-feet at ity
lower endl.

At the junetion of the Saeramanto
River and Butte Slough, part of the
water which has been released rom
betwean the levees higher up again
flows back into the SBacramento Biver

i Conbinued on (ST ang

Enuipment engaged in repairing loves break along Sutter By-pass near Meridian.
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Cement Experiments Through the Ages

By LESTER C. MEDER, Assistant Physical Testing Engineer

The following is the first of a series of articles dealing with the development of cement through centuries
of experiments dating back to early Assyrian, Egyptian, Grecian and Roman periods and progressing to the

present day portland cement.

ISTORICALLY, portland ce-

ment I'I'L'llkﬁ as & E‘UII:I.I_.IHI'H-

tively recent discovery. The
earliest structures known were buill
of rammed earth, sun dried brick,
aor stone bloeks set without the
aid of eementing material, stability
depending wholly upon mass and
design. Asphalt or bitumen from
natural deposits was probably the
earliest adhesive material used, its
first extensive nse being attributed
to the Assyrians,

The earliest structures using a
mortar as it i now understood are
found in Egypt. The mortar used
in bnilding the Great Pyramid was
n mixture of sand and a cementi-
tious material, composed of ap-
proximately 80 per ecent gypsum
and 20 per eent lime, This mix.
ture of lime and gypsnm was not
a manufactured produet, but rather
an impure gypsum a8 found in
nature. Examination of the mortar
shows it to be a mixture of over-
burned wsnd underburned material.
It is not hard to picture the diffi-
eulties early masons must have en-
countered.

As the Epyptians discovered the
use of gypsum, the Greeks dis-
ecovered the use of lime, and in
turn, both discoveries were passed
on to the Romans.

CEMENT DIECOVERITR

It is not known Just how the
diseovery of puzzolanie cement—
the first truly hydranlie cemeni—
eame abont, However, it seems
reasonnble that the Romans, in pre-
paring # lime mortar, inadvertently
nsed some voleanie ash for sand,
and noticlng the greater hardness
or strength of the resulting mix-
ture, continmed and expanded its
tse as experience and long serviee
demonstrated its nur«rinr qualities
as a binding material,

[Twelve]

Thus, we see the development of
four eements by four widely differ-
ent eultures: Asphalt or bitumen
by the Assyrians, gypsum by the
Bgyptians, lime by the Greeks, with
its evolution into puzzolanie cement
in the hands of the Romans,

The remarkable hardness of the
walls and the durability of the
structures built by the sarly Ro-
mans has led to the impression that
the bmilders possessed secrets long
lost. However, such is not the
ease.  After considernble study and
comparison of analyses, it has been
decided that the seeret lies mot in
the composition bnt rather in the
thoroughness of mixing and ram-
ming. Modern wark eonfirms this
FExamination of ancient mortnrs
ghows 0 remarkably close and Jdense
texture, and the presence of unhy.
drated lime in the interior shows the
mass 1o be impervions to air or mois-
ture, It was the practice to mix a
sticky mass of hydrated lime and
finely powdered voleanie ash, add the
rock and sand and then tamp the mass
with heavy welghts for hours. Tt is
hard to picture a8 modern stroetore
being fabrieated in sueh a manner,
partienlarly with the prevailing
ware seale.

EARLY EXPERIMENTE

When Europe passed into the
Durk Ages with the almost com-
plete eessation of building the de-
velopment of eements was neglectod
and practically forgotten,

In 1756 an Englishman, John
Smeaton, was called upon to build
a ent stone lighthouse on Eddy-
stone Rock. Knowledge of hy-
draulic eements, or cements thal
wonld set and harden onder water,
wns at thal time extremely meager.
After mueh sxperimenting Smeaton
found that the best results were
obtained from s lime that eontained
eomsiderable elay ns an impurity.

A second article will appear in a later issne of this magazine.—Ed.

Thus, inadvertently, was hydraulie
lime discovered.

Out of Smeaton’s work eame the
Iknowledge thai a  better cement
eotld be made from the soft elayey
limestones than the hard, dense
limestone, At first, the material
was only lightly burned to expel
the earbon dioxide, use being made
of only the material that slacked
in water, no attempt being made to
fuse the material, and then grind
it to a fine powder,

ROMAN CEMENT

Investigations of a desultory na-
ture followed for some vears. In
1794 it was found that hydrauolic
pement eould be made by ealein-
ing nodales of argillaceons or
¢layey limestone and finely grind-
ing the resulting clinker. To this
type of eement was given the name
“HRoman Cement.'” This cement,
being qgunick setting, was exten-
sively used in eonstruction in the
tidal gone and under water. It is
very similar to the Rosendale ce-
ment nsed in the constroction of
the Erie canal in New York, in
the early part of the nineteenth
eentnry.

There is much eonfosion in the
history of the development of
portland eement duoring the early °
part of the nineteenth ecentury, a
period in which bricklayers and
builders were burning and pre.
paring their own mortars. The
properties of these different mop-
tars depended largely upon the im-
purities in the limestone from
which the lime was prepared, and
the temperature at which it was
burned., The resulting cements
varied from  hydranlic limes to
“Roman Cement."’

In about 1812, Vieat found that
an artificial hydraulie lime could
be prepared by ealeining an inti-

(Cantinums] on page 27)
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New State Office Building Opened
and Fully Occupied in Sacramento

By W. K. DANIELS, Acting State Aurchitect

ENERAL oeeupancy of the
new State Business and Pro-

fessioms  Building, begun on
January 15th, 1940, signified the
completion of another mmeh needed
State structore and when the flags
were raised on Mareh Sth FPollow.
mg, the building was fully ceonpisd,
avideneing the need for taking this
step to provide proper office space
for governmental fanetions right-
fully located in the Capital City of
Sacramento.

Under Governor Olson’s admin
isteation and under the leadership
of Frank W, Clark, Director of the
Department of Publie Works, 0
has become the policy and will eon-
tinue to be the poliey of the Divi-
sion of Architecture to design and
plan State structures with maxi
mium simplicity, seonomy, practics
hility and efficiency being borns in
mingd al ull times

In this respeet 1 believe we have
avenmplished our objective,

The building tsell cost approxi
mately $1,375,000 to construet. This
is equivalent to %566 per square
foot for gross tloor area. which is n
very conservalive cost for this
cluss of constroction It is strue
furally designed in reinforeed con
crete to restst fire and earthgualkes
and maximum davlight is afforded
through large window openings
Complete air-conditioning will pro
vide proper cooling i summer and
warming in winter, supplying a
change of atr eight times an hons
mnder normal econditions

A wreat deal of study has beas
given to efficient offiee layonts pro
viding eolor schemes heneficial to
the eyves; (reedom of movement in
the corridors, stairways and aleva
tors and seientific acoustieal treat
ment throughont to absorb sound.

The architeetural design and
planning ereate digmity, beauty and
charm by the appliestion of simplic-
ity to the exterior and directness
of plan arrangement to the interior

View of entranca to new State Businass and Professions Bullding.

We all appreciate the faot thot fhis nuture and T wish at this time
ne one person can aceomplish alone to papress my appreciation for the
the eonstruction of a projeet of cooperation received by our organ-

| Continued on page 381
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View of new Turlock grade crossing overpass which was officially dedicated on April B

Turlock Overhead Dedicated

ITH appropriate ceremonies,

the new 300,000 overpass on

. 8. 99 at Tuorlock was offi-
cially dedicated on Friday, April 5,
by Director of Public Works Frank
W. Ulark, representing Governor
Culbert L. Olson, and State Highway
Commissioner Tener W, Nielsen of
Fresno.

This completed project removes ona
of the last major traffic hazards on the
main highway between Sacramento
and Los Angeles.

A program of music by the Torlock
High Sehool band and addresses by
State and loeal officials highlighted
the dedicatory program. A luncheon
at Hotel Carolyn tendered by the
Turlock Chamber of Commerce and
civie organizations preceded the eere-
menies at the overpass,

Mayor Roy N. Day of Turlock acted
as master of ceremonies al the over-

| Fourteen |

pass and President B, Glenn Drake of
the Chamber of Commerce presided
at the loneheon, Spealers at the
luncheon  and  dedication  ineloded
Senator J. . Garrison of Modesto;
Byron Seott, Seeretary of the High-

way Commission ; Distriet Highway

Fngineer K. E. Pieree of Stocktion ;
Fred W. Panhorst, Bridge Engineer
of the Division of Highways; Leo
Smith, Public Works; Assemblyman
Hugh P. Donnelly, C. ¢ Crowell,
Chairman, Stanislans Doard of Suo-
pervisors, and Frans Sachse, assistant
Public Works Director,

Senator Garrison read the Lollowing
{elesram from Governor Olson

“I sincerely regret that offieial busi-
ness in the southern part of the State
keeps me from being with yon in Tor-
loek today. We can be justly proud
of our great highway syvstem, and 1
shonld have enjoved participating in

the eeremonies of opening the Turlock
overpass to- the use of the publie, I
-.*m]}_rratul&m ¥our f‘an]HIrliT-}' and
those who helped in this important
additional safety factor on our pub-
licly owned and maintained highway
systerm, ™’

Miss Shirley Raymus and Miss
Betty Green, Drmam Majorettes of the
Turloek High School band, wielded
shears to cut a blue and gold ribbon
stretehed across the overpass, thus
throwing the sirueture open to traffic.

In his dedicatory address, Director
Clark took oceasion to praise Senator
Garrison and Assemblyman Donnelly
as ““two publie servants whose every
vote is eontrolled by the troe welfare
of their distrier and of the State and
not by the dietates or demands of any
particolar pressure group or indi-
vidual.’

Speaking of Turlock, Clark said,
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**This community is a living, breath-
ing example of the ideal for which
Governor Olson stands, For a great
many years now you have recognized
that publie ownership of vour water
and power resources is an essential
element of your prosperity. Here in
Turlack, and in vour neighboring com-
munity of Modesto as well, vour water
rate, yonr power rate, your tax bills
and your prosperity are daily remind-
ers that the common good is best
served by the public control of oor
oreal resources,

““We, in Sacramento, know that one
example such as that set by yvour
community and you, its citizens, is
worth a thousand speeches, We know,
and T am snre that yon know, that the
low water rates that help vour farmers
Lo survive when others go under are
in large part due to the fact that the
power you generate at Don Pedro
Dam helps to pay the hill for the
water,

“1 think wou will agree with me
when 1 say that the State of Califor-
nia has done a pretty good job with
the many wvast enterprises it has
undertaken. It was public money and
public enterprise that built the Ban
Franeizeo-Oakland Bay Bridge, and
il was public money and public enter-
prise that built the overpass we are
building today. This overpass is &
nnit in a public wtility larger than
any other 1o the State—the Californa
State highway system. '’

The railroad crossed by the over-
pass is the main Southern Paeific line
down the valley, carrving fast passen
ger trains, with heavy freight teaffie,
especially during the harvest seasom,
Since 1920 there have been seven acei-
dents af this erossine in which one
person was killed and three were in-
Jured. Tt is thus ohvions that the
constroetion of this overhead separa-
tion will provide a safesnard to the
traveling public as well as making an
appreciable saving of time.

The struetural features of the
project were deseribed in an article in
the November, 1939, issue of *‘Cali-
fornia Highwavs and Publie Works, "'
at which time the project was about 7
per cent completa.

Stndies showed that an overhead
gtruefure was more desirable than an
underpass owing to the high water
table in this area. The completed sep-
aration presents a pleasing example of
modern structural design. A 50-foot
roadway provides for four lanes of
vehicnlar traffic over the tracks, while

two sidewalks provide fer pedestrian
traval, The struetore is approximate-
ly 1250 feet long, and rises above the
flat valley to elear the main [ine
Bounthern Paeifie tracks by 23 feet.

Starting from a dangerons right-
anzle crossing of the tracks in 1913,
the alipnment has been gradually im-
proved to facilitate the movement of
the heavy highway traffic of more
than 6000 vehicles per day, but it was
not unti] 4 Federal prade separation
allotment was obtained in 1938 that
the danger of crossing the tracks at
erade eould be removed. The contract
was awarded to the ['mion Paving
Clompany on February 8, 1939,

The final eost of the separation will
be ahout $295,000, with $287,000 spent
for the strueture and about #3000
expended on railroad work.

The separation provided about 83-
) man-hours of work, not eonnting
the labor expended in fnrnishing the
materials for the project, There were
G200 enbie vards of conerete, 1,645,000
pounds of structural steel, and G696 -
000 pounds of reinforeing steel nsed
in the structure,

Ribbon cutting scens at dedication of Turlock overpass.

A subsequent contract for 0.3 miles
of fonr-lane divided highway ap-
proach work was also awarded to the
Union Paving company on Janoary
30, 1540, and the work has progressed
to the point where one of the twe
divided highway strips was available
for use at the time of the dedication
CETEINOTIIES,

A total of 513,000,000 has been
gpent on grade separalion work in
Calilornia sinee 1935, Of this amount
$1.294,000 has been spent on this
route, the Golden State Highway,
(T, 8. 999, at the following locations :

[mion Avenne at Bakersfield _$97 000
Oil Jonetion at Bakersfield___ 60,000
Famoso Underpass_ . 203,000
Delano Underpass. . ________ 124,000
Calwa Overhead at Fresno___193,000
Livingston Underpass _______232 000
Turloek Owverhead __ o 205,000

Opening this link in the main high-
way (1. 8. 99} between Sacramento
and Los Angeles leaves one erossing
at the southerly eity limits of Fresno
as the only remaining main line erade
erossing on the route north of Los
Angeles not yet separated,

Left to right: Mayor Roy

M. Day, Turleck; Assemblyman Hugh Donnelly, Betty Green, Director of Public Works
Frank M. Clark; Shirley Raymus, Supervigsor Charles C. Crowell, Highway Commissioner

lener W. Mielsen, Fresna,

California Highways and Public Works (April 1940)
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Proposed Cut-off Between Rio Vista and
Lodi Will Shorten Distance 11.1 Miles

By R. E. PIERCE, District Engineer

road to the State Highway Sys-
tem designated as Rio Vista to
Lodi, which was described as follows:

“The improved county road extend-
ing from the town of Ria Vista in the
county of Solano to the City of Lodi
in the county of San Jeaquin, cross-
ing the Sacramento River at Rio
Vista, thenee ocrossing Brannan,
Andrus and Tyler islands to the San
Joaguin County line between Tyler
and Staten Island, thence crossing
Staten lzland to the main land in
San Joaguin County on to the im-
proved county highway in San Joa-
quin County; thence through Thorn-
ton in a genaral easterly and southerly
direction to the City of Lodi"

V]"'ﬂ-TE Legislature of 1921 added a

A glanee at the map will indicate
the very indirect and tortnous desig:
nated route that was followed, The
streteh from Tsleton to Walnut Grove
alomg the top of the SBacramento Hiver
levee has never been improved beyond
oiling the top of the levee, partly due
to the fact that the levee is below the
orade established by the State Reela-
mation Board and partly beeanse a
connty-built paved highway extends
between the same points on the other
gide of the river. This is also a State
highway, having been taken into the
State system i 1933,

In addition to the poor alignment,
three drawbridges are involved: one
aeross (eorpiana Slough, one acroes
the North Fork of the Mokelumne
River, and one across the South Fork
of the Mokelimne River. All these
bridees are substandard in strength,
widih and speed, and all have sharp
right-angle tnrns on their approaches.

In view of all the poor Teatures of
this road it was always considered
more as & logal road and a more direct
route has been ninder consideration for
MANY Veirs,

In 1933 the Legislature chanwed the
1921 act, omitting any reference to
intermediate points; simply tieing in
from Rio Vista to the State highway
near Liodi

Following this a general route was
decided wpon, nsing the existing
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e Siale Higibrwdy
EREA Propasid Mew Congfruthon

B Proposed Future Consfricios %\
i Present County Ruad ke Reosnlouied W
— Presant Covaby flogd i,
=== Proposed County Risd b

n THORNTIN

:'_x'1 :._
e
‘\_

= puppig & e

|y

Sketch map shows proposed Rio Vista-Lodi cut-off.

county road known as the Kettleman-
Terminous Read from Terminons to
foute 4, south of Lodi. From Ter
minons to Hio Vista it was planned
to run by o very direet route across
Bouldin, Andrus, and Brannan
Izslands, During the 1843537 hien-
ninm the first unit on the new loea-
tion, a drawbridge aeross Potato
Slongh at Terminons and the east
approach was construsted. This elim-
inated a county operated ferry hers,
but doe to there being nothing but a
few miles of indifferent eounty road
alomg the leves on Bonldin Tsland, its
use was limited to local traffie.

Nothing farther was done during
the 1937-39 bienninm,

In the present bienninm funds have
been set up to build the road seross
Bonldin Tsland and eonstroet a draw-
bridge across the Mokelumne River,
A short section of road to the west of
the bridge is planned to connest with
the eounty reoad leading to Isleton
from whence the present paved State
highway from Isleton to Hio Vista
will be used temporarily, nuntil funds
are available to finish the direet route
to Rie Vista,

During the construction of the east
approach fill to the Potato Slough
bridee considerable diffeulty was ex-
perienced after the fill was ten to
twelve feet high by ropid setilement
and heaving of the peat land on either
side, as well as n moyement of the
Slongh levee towards the channel,
This seemed sueh a threat to the safety
of the levee that any forther fAlling
was stopped and a pile frestle, 327
foet long, was placed from the leves
easterly.

The Highway Testing Laboratory
persotinel have for some time heen
installine the so-ealled sand drains
as a4 means of achieving a more rapid
stabilization of wunstable soils under
fills. It was considered that an exeel-
lent opportunity is available here for
comparing the effects of using these
draing on the new west approach to
the existing Potate Slongh Bridge
with the fill on the east approach buoill
without sand drains,

If the test proves effective it is
thonght that most, if not all, of the
trestle approach originally planned
here and on the two approaches o

(Contlnued on page 28)
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“Burning of the M

senttling of ships, it is no wonder

if residents of the Santa Monica
Bay district, who might have been
awakened in the early morning hours
of December 22, 1939, were startled
to see a two hondred fifteen foor
vessel aflame from bow to stern, and
only a few yards off shore, To the
Btate Highway mainfenance forces,
however, even though the work was
guite unusual, the buorning of the
“Minnie A, Caine’’ was only another
one of those jobs that they mighi he
called npon to do any hour of the day
or night to protect our highways from
destruetion. The story goes  like
this-—

The history of the * Minnie A
Claine,”” an H80-tom, fonr-masted
sehooner dates back to 1900, for, it
was in that vear thiz wooden wind-
jammer was built in Seatile, Wash.
It was in serviee belween Seattle,
Australia, South Afriea and Japan
for several years, but in 1931, Captain
Olaf C, Olson purchased the boat, and
anchored it six miles oiff the Santa
Monica Pier where it was nsed as a
fishing barge until Sepiember of 1939,

IN THESE days of sea battles and

ROMANTIC HIETORY

Bome of the earlier romance of the
boat is told in a novel written in 15920
by Joan Lowell and titled *'The
Cradle of the Deep.”’ In it, she
gtates that her father was captain of
the boat, and deseribed some thrilling
adventures that cecurred during the
firat sevenieen years of her life that
she was on board the ship, and that
finally the “‘Minnie A. Caine’™ had
burned at sea. However, in an in-
teresting artiele appearing o the
December, 1939, issue of the Readers
Digest, it was brought oul that
ghortly after the hook was published,
its claim to authentieity had been
questioned, and it soon developed that
the boat had not actually burned as
related in Miss Lowell 's book, but was
gtill on the seas.

In faet, the **Minnie A. Caine’" was
still in use as a fishing barge until the
afternoon of September 24, 1939,
when, followimg directly upon the
break of four days of unprecedented
hot weather in Sounthern California,
a storm of hurricane proporiions
struek the Malibn eoast north of

innie A. Caine”

Menacing sandbar was forming between ship and shore when this picture was taken

Santa Moniea, and the boat broke its
anchor chain in the seventy-mile-an-
hour pale, and drifted northerly some
seven miles antil it grounded approx-
mmately’ oneg hnndred vards [rom
Roosevelt Highway, near the inter-
section of Sunset Boulevard.

WEREOK ENDANGERS HIGEHWAY

All of the patrons of the boat had
been removed by small boats before
the worst of the storm stroek, leaving
Captain Olson and five members of

the crew aboard. A most spectacular
and heroie rescue was made by mem.
bers of the Life Guard Servies in
petting these six men to shore, Cap-
tain (Hson was the last man to leave
the boat,

When the storm abated, tugs at-
tempted 1o pull the barge from the
sands, but were unsuecessful, The
vessel, therelore, remained in this
position, and it was only a few days
hefore the oeean built a sand bar

{Continoed on page 26)
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All that remained of “Minnie A. Caine™ after burning
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Painting Problems Involved In

Maintenance of Bay Bridge

B\_.r C. S. HAMILTON, Associate Bridge Engineer

ACK in 1935 when it eame time
Bln paint the Ban Francisco-

Oakland Bay Bridge, then ap-
proaching completion, there was
eonsiderable speenlation as to what
effect salt spray, fog and weather
conditions generally wonld have up-
on the paint formulae specified for
nse,

Application of the fourth eoat on
the nriginal eontract started in Jone,
1986, and was about fnished by the
end of the year: henee, a large per-
eentage of the bridge surface has
had a service exposure of approxi-
mately three and one-half vears,

Daring 1036, about 60,000 gallons
of paint were applied under the
origingal  painting eontract, [t was
to be expeeted that with sueh a vol-
nme of paint and the urgency of
completion under often adverse
weather eonditions, and conflict with
soneurrent contraets oecasions
would arise on which a 100 per cent
performanee from the application
viewpoint would be impossible. With
this perspective, it is not exaggera
tion to say that the materials and
procedures eontemplated by the con-
tract specifieations have been  en-
tirely satisfactory,

The bridge was opened to traffic
on November 12, 1936, and as of
March 31, 1940, a total of 32,680 961
velhicles have erossed the structure,

MAINTENANCE BBEGAN IN 1837

Maintenanee painting operations
were started on Oetober 1. 1937,
with a small crew of one foreman
and ten painters, This foree has
heen inereased at intervals and the
present erew now numbers two fore-
men and thirty painters. The pres.
ent econception of the maintenance
problem contemplates an  oltimate
crew of about forty-five painters.
It is expeeted that this complete foree
will be gradually built nup in the next
two years.

The present condition of the
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painted surface fully justified the
initial preparation of the surface for
painting by thorough sandblasting,
ani the seleetion of the formulae for
the various coats.

Some failures have oeeurred bt
the percentage of the total surface
affectod to date has been gratifyingly
small and distinetly not of a nature
to cause alarm. Certain of these
failures, by virtue of complete joh
records, can be traced to conditions
pertaining to the time of application
and are obvieusly of small eoneern
when eonfined to minor areas. Fail-
nres of this characteristic type would
not raise the guestion of adequacy
of either materials or techniqoe.

Other types of failure, again of
small extent, ean be attributed to
improper selection of materials for
the partieular exposure, One such
type is the breakdown of paint film
from the aetinn of salt spray on the
lower deck roadway steel on the low
trugs spans at the Oakland approach,
Another is the breakdown of film
on eertain well-defined areas on the
upper deck floor system  which s

attributed to acid corrosion arising
from 820, present in the exhanst
gases of diesel trocks operating over
the lower deck of the bridge.

Both of these latter type failures
eould hardly have been anticipated
prior to serviee experience nor, if
anticipated, could the limits of sur
face liable to such attack been so
well defined as to warrant u change
in materigls to protect those partien-
lar areas. Observation and corree-
tion of both conditions is the proper
funetion of maintenance,

NEW FORMULA ADOMTED
In the ease of the salt spray at-
tack, this is largely aceomplished at

the present time by the substitution
of eoal tar products for metal oxides

in the sulnsrable areas In the
cafg of the areas affected hy S0,
the breakdown noted had seldom

proceeded beyond the two ftop films,
This indicated a ehange in formula-
tion of the final coat to provide in-
creased acid resistanee, Kxperionces
of approximately one and one-half
vears with the new formula can

Cleaning Bay Bridge surfaces before applying new coat of paint
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Thesa pictures shaw palnting crows at work on San Francisce-Oakland Bay Bridge.

hardly be eonclusive but has indi-
eated a satisfactory performance,

I a few instances a graphite paint
has been applied ss a final coat on
parallel surfaees for comparative test,
A small amount of this was pur-
chased by brand name and the re-
muinder under standard specifiention
of the Division of Highways of the
State of California.

Experience to date with the red
lead and oil paints for the first three
coits kas been generally satisfactory.
The slow drying characteristic oper-
ates to reduce the availahle suitahle
painting weather for these paints but
maintenanee painting can generally
be scheduled to overeome this ob-
jeetion in part. The lead and woil
formulae of the original contract are
being used on maintenanee and no
change is contemplated at this time,

CLEANTNG NECESSARY

One of the problems of mainte-
nanee painting iz the preliminary
cleaning of the surface prior to paint
applieation. Obviously this s neees-
gary in any location but even more
pertinent in a location similar to
the San Franciseo-Oakland Bay
Bridge where, in addition to normal
dust, surfaee deposits have a high soot
eontent from induostrial plants and
galt deposits from marine spray.
This preliminary eleaning may aver-
age better than fifty per cent of the
cost of maintenance painting.

For the past six months, the bridge
has been cleaning acecessible surfaces

{(CQontinued on pogs 510

Bay Bridge Traffic Again Increases

ARCH vehieular trafflc on the
Mﬁuu Franeisco-Oakland Bay

Bridge continued to set the
high pace which was first notably evi-
denced in February, Director of Pub-
lie Works Frank W, Clark reported to
Crovernor Olao,

“Inersased  traffio,”” Clark said,
“apparently coincides with materially
improveid general business conditions
in the bay area as reported by the San
Franviseo Chumber of Commerce and
of eourse the redoeced tolls have had
their beneficial effect. Gross teaflie
for the month was 964 360 vehioles, as
comparad with 522914 a wyear ago.
This is an increase of 17 per cent, If
the traffie to Treasure Island is elimi-
nated the growth is even greater and
ineveased from 668272 in 1939 to
945,895 in 1940, This incrense is 43
per cent.™

The total tolls eollected were less
than the revenues for the same month
a year ago. In March, 1939, $422 004
were eollected, and this year, $354 816,

The San Franeciseo-Oakland Bay
Bridge was only exeeeded by the Del.
aware River Bridge in Philadelphia in
iraffie earried in Febroary and un-
doubtedly maintained this position in
March, The comparison with other
leading toll structures of the United
States for Febroary is shown below

WVahicien Carried

Straiure Fehruary, 1940
Delawars River Bridge, Philadelphla. . ... B77,.502
Saa Fraotises. Bakiamd Bay Bridge .. B4z.0T0
Hollend Tube, New York THG, 638
Tribm Brighyw, Wew Yorh .. ... 576,160
G nchimglon Bridse, New Yok .. 420,137
Golden Gala Beidge_____ - 260,882
Lincotn Tube, New York ¥ 246 330

March traffic on the San Franciseo-
QOukland Bay Bridge and eomparative

figures are:

Tiokal
Mareh  Warch Februawry  Simn
1@4a 1933 1540 Opemisg
Passenger awton andl

misto Erpilere. .. H79,5559 738,813 767.371 30.091.658
Moteroyelan md

tricary . 3301 5037 2699 13817
Butes . 17,990 15705 15350 480,791

.. 46812 47138 40,954 1448443
Ot o 16808 18221 15635 511,506

Total wehichen__ 964,360 822,914 843,070 32,680,061

Deaths in Traffic on Increase

Traffic deaths are zoing up agnin !
A nation-wide survey revealed that
the trafe death toll in February in-
ereased 10 per cent over the eorres.
ponding month in 1939, marking the
fifth consecutive month in which the
totnl has exceeded the same month of

California Highways and Public Works (Aprit 1940)

the preceding year,

Motor vehicle fatalities in February
totaled 2170 lives, an inerease of 200
over the 1970 deaths in February,
1839, the sharpest inerease registered
sinee March, 1937. For the first two
months of this year 4800 persons were
killed, a 5 per cent increase over 1939,
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More Improvement on U. S. 50
East of Folsom Is Undertaken

ORK is now under way on
another unmit of the contem-
plated reconstruetion on the

Sacramento to Placerville section of
Transeontinental Ronte 17, 8. 50 and
it is anticipated that traffie will be
routed over the new work early this
fall.

This is the second unit and s lo
eated in Saeramento and Bl Dorado
eounties, between 3] miles enst of
Folsom and 21 miles east of Clarks-
ville, The first unit, extending from 13
miles wost of Hl Dorado to Clark's
Corner, was completed in 1838 and
covered by artieles in Y Californis

Highways and Public Worl in De-
eember, 1837, and July, 1948,

The existing romd which will be
superseded by the present sonstroe-
tion consists of n 12400t x 4-inch
portland eement conerete pavement,
the Bacrnmento portion of which was
built in 1815 and the El Dorado
County portion in 1520,

In 1920, 3-foot x 4-inch oil-treated
rocle borders were added. There are
many short radius borlzontal curves,
some with radil oz short as 100 fect,
and many sharp vertieal eurves with
very limited sight distanee,

The narrow width and ponr alisn-

ment and grades make the present
road entirely inadequate to meet the
traffic requirements of the larger num-
bers of ears and the hicher speeds
which now prevail.

INCREASED TRAFFIT

During the summer months the or-
dinary eommereial amd passenger
traffic between Sacramento and
Ylncerville is greatly aungmented by
and inerensing amount of travel to
the American Hiver and Lake Tahoe
reereationnl areas. Due to the in-
ereasing popularity of snow sports
during the past few years the winter

Shovel engaged in heavy excavation woerk in rock eut on realignment east of Felsom.
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This Is another view of construction on U. 5. 30 between Folsom and Clarksville in El Derade Gounty.

traffie hos olso inereased.

In order to meelt more adequately
the demunds of this increased traffic
traveling at higher speeds, the new
rofd has been gencrally designed for
a minimum passing sight distanee of
1.6 feet and & minimum non-
passing sight distanee of 350 feet.

At one vertieal enrve, where it wis
impossible to obtain the desired sight
distanes, four traffic lanes were pro-
vided in order to maintain the same
desirn standard as was used for the
rest of the project, The minimum
rading of eurvature is 1 500 fect ex-
eept at the eonmeetions to the old
road and the maximum grade rate is
7 per cent. The new alignment is
muoch more direct than the old, Te-
sulting in a distance saving of ahout
1.9 males. The total length of the
new project ig 5.84 miles.

The project is being surfaced with

plant-mixed surfacing, 22 feet by 0.21
feet, on erusher run base 23 feet wide
by 04 of a foot thick. Preliminary
investizations and soil tests of mate-
ruil to be encountered in roadway
excavation indicated that over a large
part of the projeet it would be naces-
sary to cover the inferior materials
for the foll roadbed width with a
laver of seleoted materinl before plac
ing the erusher run base and surlae
ing. This material is baing selected
from poadway excavation within the
limits of the project,

Drainage  facilities  required  are
mostly of standard types, There
were several springy arens wilthin the
limits of the project whers perforated
metal pipe underdraing were pro-
vided to care for the drainage, Dur-
ing econstruetion seversl more arens
of this type were eneotnlered and it
has been necessary {o increase the

California Highways and Public Works (April t940)

amount of underdrain constenetion
considerably.

At the erossing of Carson Creek,
after a comparative study of several
types of struelwres, it was decided
that the most eeonomical installation
would be a triple 10-foot x 10-foot
reinforeed conerete box eulvert, 103
foet in length. Due to the excellent
foundation conditions, it was possible
to eliminate the ecuostomary bottom
alab in designing this strocture.

The eonteactor i3 making rapid
progress on the project and it is now
unticiputed that the grading will be
completed about May 1 and that the
entira contruet will probably be fin-
ishid in August,

The total cost of the project will be
wbout $240,000, The econtractor 1is
the firm of Hemstreet and Bell and
the resident engineer for the State is
Mr, J. W. Corvin,
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State Highways Suffer Severe Damage

During a storm it is possible to
limit the damage by keeping drain.
age channels elear, removing drift
which might elog or damage strue-
tures, nnd similar preventive meas-
nres.  Every man not required for
the protection of traffic was assigned
to this work. At lesst $20,000 was
expended during the storm period
simply for protestion of traffic and
the highways,

During and immedintely after the
storm work was eoncentrated at points
on major teaffle routes where serious
damage blocked the road. A few
sich cases may be mentioned :

At Brisbune, on the Bayshore High-
wiy south of San Franciseo, some
60,000 eubie vards of material from
the landslide at that peint came into
the rond seetiom, bloeking three lanes
af this fonr-lane road, This road car-
ries an average daily traffic of ap-
proximately 25,000 vehicles and inter-
ference with the free flow, even for
a few hours, is a serions matter. The
slide oceurred at 2 o’elock in the
morning and before daylight a larese
power shovel and trucks were at work
on its removal It was necessary to
handle this heavy traffic under one-
way control for a two-day period.

At Seotia bridge on the Redwood
Hizhway, high water in the Eel River
undermined the footings of two bents
and 75 feet of the north approach
collapsed. This blocked through
traffic on this important route, as the
only available detour was diffienlt
even for passenger cars and impos.
sible for heavy trucks. The eollapse
oceurred during the night of Febru-
ary 28, The replacement trestle,
whieh is some 60 feel in height, was
placed in serviee March 4.

Most of the interference with traf-
fic in the Colusa and Meridian terri-
tory was due to flood water from the
Sacramento River which escaped
through brealks in the levee sysiem.
Damage to the State highways from
this source was negligible in com-
parison to losses sustained by recla-
mation distriects and private property
in that area. There was, however,
conagiderable damage by streams im-
medintely treibutary to the Sacra-
mento River in (llenn and Butte
counties,

Hambright Creek overflowed north
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{Conmtinued from page 53

of Orland and damased the bridge
approaches and portions of T. 8. 99
at that point. At Stony Creek
Bridge on State Highway Route 47,
west of Hamilton City, about 200
feet of the approaches and the slope
protection was washed out. Between
the Sacramento River and Chico on
the same route, the sonth shomlder
and portion of the pavement was
washed out to a depth up to four feet
for a distance of two miles by the
overflow from Pine Creek and other
streams, The eost of repairs on this
route is estimated to be 15,000,

BRIDGES WAEHED OUT

East of Butte City, on State High-
way Route 45, two bridges, totaling
240 feet in length, were washed away.
One of these was over the Sacramento
River Overflow Channel and the other
over Big Butte Creek Overflow. Ap-
proaches to two other bridges and
eonsiderable road surfacing were lost
on this same seetion, The damage
was due primarily to Hood waters
which eseaped from the Sacramento
River, Nearly $38,000 will be re-
quired to restore damaged road and
structures on the 32 miles on this
route, or an average of nearly $1,200
per mile,

For the balance of the State high-
way routes in the Saeramento Valley,
from the Shasta County line in the
north to the Solapo County line in
the sounth, some #15,000 will be re-
quired for repairs at seattered loea-
tions. This, of eourse, does not include
cost of excessive repairs to road sur-
faces which will develop on many see-
tions ns u resalt of the inundation
and saturation of the surfree and
subgrade.

There are oceasional unmsual aeei-
dents which incur heavy expense. A
case in point is the damage to both
trusses of the Douglas City Bridee
neross the Trinity River om Rounte 20,
A gold dredge washed from its work-
ing pond some distance above the
bridge, broke the lower chord of one
truss, bent the same member of the
second truss, and otherwise damaged
the bridge before wreeking iiself
ngain o pier. The eost of repair of
the bridge is estimated at 250,000,

The estimates for restoration of
road and strocture damaees inclnde

an allowanee for eorrection or pro.
tection work wherever it appears such
work will prevent recurrence of the
damage. Naturally, severe flooding
of slopes and fills and excessive
amounts of water in the soil eaused
failures at locations which appeared
entirely safe. At other places, the
possibility of damage was inherent in
the esomstrnetion.

TRAFFIC DEMANDE

The demands of motor traffie for
highways on high standards of align-
ment and grade have brought sbout
constroetion of deep ents and heavy
fills. The most desivable loeations in
rugged country are usnally immedi-
ately ndjacent the major stremn, and
frequently are over nnstable ground.
In such cirenmstances the extent of
measures at the time of construetion
to insure against slides or slipouts is
debatable. Frequently, if full cor.
rection or protection were nndertaken
it the time of constroetion, the im-
provement econld not be nndertaken
for lack of funds. More attention is
eonstantly being given to doubtful
situations prior to and during con-
struction of new roads. The fact
remaing, however, that a eertain
amount of trial and error has been
well justified in the past in work of
this kind. It is more economical in
the lomg run to suffer a certain
amount of damage and ineonvenienee
during the stabilization of ent slopes,
for example, rather than expend the
extra amounts required to flatten all
glopes at the time of constroetion. 1t
mugt he remembered, also, that ex-
perience of high water stares may be
misleading,

FEATHER ERIVER HIGHWAY

During the eight-year period that
eomstrnetion of the Feather Tiver
Highway was under way, there was
no indieation that the road wounld be
endangered by high water, Tt was
expected that heavy slides would
develop during the weathering of the
slopes, but the damage that oconrred
bhoth n 1937 and 1940 could not rea-
sonahly have been guarded agpinst.
Onee a heavy fill section has heen lost
by slipout the eost of eorrection is
bound to be greater than any casnal
inspection wounld indieate. The simple
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Flood-Damaged Highway Bridge across Trinity River near Douglas City.
Arrow points 1o weakened section.

process of replacement of the fll is
onut of the gquestion. The added load
on the unstable foundation would only
make future trouble more certain.

A ease in point is the slipout on
the Redwood Highway north of
Cloverdnle. Nearly 300 feet of the
rodad settled 30 fest at this location
Before cosl of corrsction can be esti-
mated wecorately or work under-
taken, it is necessary to determine
the elevation of the slippage plane
and of firm ground Well borings
are now being taken for this purpose
If loundation material is founi at
any reasonable depth, the correction
wiork will songist of removal of the
overlving unstable material. Baek-
filling will eonsist of 8 layer of rock
perhaps five feet in depth for the full
width of the fill, including suitahle
drains. The fill ean then be replaced
with assurance that the road will not
again slip out

The finuncing of repair of damage
stich as occurred in both 193738 and
the recent storm is a serions problem,
All funds estimated to be svailable
during a biennial period are budgeted
well in sdvanee and all programs of

work are planned aceord-
ingly, Reserves for slide
removil and repair of storm
damage are provided, but
anly on the basis of a nor-
mal vear, A damage of one and one-
quarter million dollars in & five-day
period is bevond normal expectancy.

Because of the location and nature of
the damage this vear, very little of the

rapair work ean be deferred,

The Federal Government, m reeog-
nition of its responsibility in eonnee-
tion with the Federal Aid road
system, has provided a fund to assist
the States in financing repatr of dam-
age resalting from  extraordinary
storms. Their regulations restrie
the nse of such funds 1o replacement
of fills and struetures which may be
washed away or destroved, inelod-
ing eorrection and proteetion to pre-
vent recurrenes of the damage. Un-
fortunately, from the State’s poini
of view, only a limited number of
projects ean quablify under these
regulations, which inelude the further
requirement that the State shall son-
tribute nl the same rate as on regular
Federal Aid work, In California,

California Highways and Public Works (Aprit 1940)

This view shows wrecked dredger washed against
bridge piers.

this rate is 42 per cent of the eost,
The estimated cost of projects which
gualify under the regulations is $683,
499, Ewven with Federal nssistance,
however, & very small reserve is avail-
ahle to earry om storm damage repair
for the next fiseal vear. It is evident
that adjustments must ultimately be
made in the program to provide fur-
ther funds before the 194041 winter
SEASOT),

The damage in the Sacramento
Valley aren has been deseribed in
some detail beeanse of the very large
flooded aren. The damage in all
areas is listed by routes in the ae
companying tabulation. The esti
mites given are approximate, based
on experience with similar work,
pending opportunity to make surveys
and study measnres to be taken at the
points of major damage. The amountis
required toay be increased or de-
ereased when more complete detail
is available.
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Cost of Repairing and Replacing Highways and Bridges Da

Type of Work
Replacement,
Slide Bridge repairs washouts, slip-
Routs Limits remeval or replacement outs and sther work Total
District |—Eureka
1 Sonoma Co. line ta Oregon line. . ...... 525,025 $5,000 $172,855
15 Jet. Route 1 ta Colusa County line__________ 7,115 R 19,945 27,120
16 Hopland to Lakesport.. o i, T000 e 1,700 8,700
20 Arcata to White Bar Creek_____________ 2000 o 2,500 4,500
a5 Alton 20 Peanul.ce e h e ccs e RO = 1,000 5,000
46 Waitehpee to Hambueg._. .. . .. . . _____. e 2,000 2,000
a8 Mavarre River to Sonoma County line ... .. 5,250 S 1,250 6,500
a9 Sonoma County line to Jet. Route 16____________ a0 0 1,550 2,350
58 Sonama County line to Westport. ... .. _ 3,350 7.900 00 12,150
70 Ukiakh to Talmadge._ .. . . .. . .. _. 00 200 1,100
81 Jet, Route 1 to Jot. Rowte 79 ______________ - 1 s 200
B4 Willow Creak to Waltehpee. .. . o oo e 1,000 1,000
89 Middletown to Upper Lake_ . . ___ . __ . __ Lo 0909090 == 5200 1
Subtotals -.__.... e e o O £12.900 5210800 $280,500
Distriet |l—Redding
| Glenn Gounty line to Oregon line_____ %2500 $33.600 §3,160 $45.260
7 Glann County line to Red Blu®... ... . ... ... . . ___ __ 1,150 1,150
20 White Bar Cresk te Millwilbe. ... ... . . . ___ 10225 94,700 213,980 318,305
2 Jarbo Pasa to Jot. Rouwte 20 .. . —ees. 1200000000 68,550
28 Redding to Nevada State llne ... ______ 1425 200 5.880 76158
29 Peanut to Jet. Route 78 . .. .. ... .. 2,950 I 5,110 8,060
36 Peanut to Douglas City.. EERCFER L, " 2,500 5,000
48 Hamburg to Jet. Route 3___ e T .. 1,280 S —— 50 1,430
47 Butte Co. line to Jot, Route 9. ....... e 2.000 2,000
Te North of Waeed. . .. PR T s has . 325 326
73 Jeot. Route 20 to 'Drlnudn {Tna— e st v e R 400 anm 2,675 3,075
a2 Etna to Jot. Route 3. ... s 175 Siin R 175
B3 Jet. Reute 21 to Jet. Route 20 e 4TOO e 28,855 33,555
208 Shasta Dam to Jet. Route 3.. i b e ¥eEE 1,000 1,000
Subtotals .. . ki e | $127.900 $341,345 H507 400
District 1ll—Marysville
3 At Sacramente & N. of Blggh oo oo CRESTE =l b $600 $600
] Napa County line to Bacramento. . . .. — A 5,000 5,000
7 Jet. Route 6 to Tehama Co. line.. R, P e 2,550 2,560
i5 Lake County line to Willlams___ .. ... ___. $1400 490009090000 BBO 2,060
17 At Wise Powar House.. = 200 e = 280
11 Walnut Grove ta Hood lnd !-p-o-rum-n Hnll to
Strawberry cccsssees cmme 1140 e 1,800 2,740
21 Qroville to Jarbo Pass_ ... __ _.__ 1500 s e 1,500
o5 Mevada City to Downieville.. . .. ........ 280 : — 2,160
37 Colfax to Gold Ren_ e ee 75 i 450 526
38 Mear Floriston & Eagle Falls. . ___ ™ e -— 750
a5 Willows to Jet. Route 3__. ... .. .. .. .. s T e $16,.200 2,800 18,100
47 Oriand to Chito. — e e i E 156,300 15,300
50 Jot. Route 15 to Sacramento.......ccocceseees. 5000 = 30,760 38,750
i) Placarville to Auburt-— e 228 et e 226
83 North of Sierraville. .. e —— i 300 300
87 Wisdland $5 DRWIIE - o i i mieas 1,660 1,660
&8 Jet. Route B7 to Jet. Rowte V5. .. .. . .. i = 2,750 2,750
80 Winters to deilurn_----__---__---.___...___ e === ¥ 1,750 1,760
oL | S S S e camee $16,540 §15.200 60,200 $47,000
District |'V—S5an Francisco
1 Golden Gate Bridge to Mendocing County line.. $8000 ... $103,000 100,000
5 Santa Cruz to Los Gatesa_________ ____________ 5000 e I 5,000
Hayward to Mountain Howse___________ . _ ... 2500 e b 2,500
& Mapa to Calistega ... ___ 4500 S 3,400 7,000
14 Richmend to Pinele _______ .. 2500 STt 5,000 7,500
32 Watsonville to Morced County line.... . S0 020 T 5280
4z Big Basin to Waterman Gap_________ 2,700 - 4,000 8,700
44 Boulder Creek to Big Basin.. e eocna ot RN LRSIl i 1,800
40 Calistoga to Laks County lime______ 1230 0 eeeeee e 1,280
51 Sebastopol to Shellvilla__ .o aiaaa S 2,200 2200
52 Alte to San Quentin._. _________ 200 E— oa = 200

* Revised estimates for bridge replacements has inoreased this item to $38,000,
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maged During February Storms Will Amount to $1,267,200

Type of Work

Routs

Limits

District [V—S8an Francisco—Continued

Bridge repairs
or replacement

55 Bouth of Baratogs GaP---co- oo cereaa
56 Watsonville to Boroma County Line $17,000 §1,000
56 Jennar to Mendocine County line______________ 6750 2,000
&7 Watsonville to Monterey County line... ... 80 0
&8 At Brishane and Francisquite Creeb________ 12000 @ @0 .
69 San Quentin to San Rafael______ . ___. 100 e
102 Rutherford to Jot. Reute 6.~ 4500 ...
103 Geysarville to Calistoga________ . ... .. 1,000 Ly
104 Jenner to Bhellville-oocveeoveeceea .. B850 ...
105 Half Moon Bay to San Matee______ . . _____. 400 P
108 Pincle to Martinez . o 2,500 2,000
107 (o THT (5l L o L e e o AT e b K 500 e
108 Mission San Jose to Livermore________________ 1,000
116 Santa Cruz to Waterman Gap_______ __ ... __ neo;m 0
Subtotals _ . e e ——— $08.200 $5,000

District X—Stockton

T Vallejo to ¥Yolo County line..... .. 56,000 e
8 Mapa County line to Cordelima__________ ST 00000 =l
6a Rio-Yite 0 Bl e e e e R
T4 Banfola %o VaMejo" . - . -~ - .. .-~ . 300 e ihan
a0 Vacaville to YWeolo County linee e — o e e e - U
i) Rie Vista to Ryer laland Ferry________ _______ . ____ e e
101 Jot. Route B3 te Diom e e oo e e
208 Black Peolnk to Vallebe - — . s B
65 Amador County line to Tuolumne County line__ !
85 & 13 Vielnity of Sonoree e o oo . . Ny S
68 & 40 WVieinity of Groveland__________ 2,500 Eria
18 Meread ta Yosemite MNat'l Pl .. - 7.000 .

4 &5 Ban Joaquin and Stanislaus Counties___________ _____. ______
23 4 M In Alplne County. e e 500 400000 ..

Bubtotall o _ B0 W ...
— — — —_ T N —— —— — = — ——

COMPLIMENT FROM NEVADA

State of Nevada
Departmaent of Highways
Divisien of Traffic and Safety
Carson City, Nevada

Deapartment of Public Works,
Sacraments, California.
Attention: John W. Howe, Editer.

Dear Sir:

We have just received the two copies
of your January issue of *“California
Highways and Public Works.”" HNesdioss
to say, the writer; as well as others in
the Traffic and Safety Division, has con-
sistently admired the way in which this
publication s isswed and we comnsider
it a privilege to be included on your por-
manent mailing list.

Again thanking you for the courtesy
extanded, we remain

Sincerely yours,

ROBERT A. ALLEN,
State Highway Enginear,

{Signed)

BERNARD C. HARTUNG,
Director Traffic and Safety Division,

By:

Replacement,
wanhouts, slip-

outs and sther work Total
$500 500
70,700 88,700
5,000 12,750
= 1,500
1,000 13.000
600 700
...... 4,500
400 1400
32,000 40,650
______ 400
- 4,500
= 600
Exery 1,000
— 11,600
$226 800 $330,000
$1,500 &7,500
______ E00
300 300
= 300
1,000 1,000
27,000 27,000
1,000 1,000
500 500
s e GO0
f00
______ 2.500
o 7,000
3,000 3,000
B BOO

$34,300

$52,300

S

Beauty Preserved

The outdoor advertising compa-
nies of Austin have agreed to pre-
serve the scenic beauties of the
drives mlong the Colorado River.
The companies agresd not to erect
any aigns of any description along
tha many miles of road leading
from Austin to the Marshall Ford
Dam =0 that the beauty of the
countryside will not be marred.

The agreesment was made voluntar-

ily by the companies. The abience
of signa ahould make Austin's scenic
drives among the most beautiful in
the atate.—Treas Porede.

Bmall Boy—Ihiddy was run lnte by nn
sutomobile and he wants to know if you'll
let him have groeeries on ersdit?

Grocer—Ens he got o gosd lowyer )

Mike was smitking In the walting room of
a rallway staton, A porter safd to him:
“Don't you see thut notles on the wall ; '‘No
Bmoking Allowed ¥ "

“Yeu, | do,”" answersd Mlike, "but how enn
I kape all the roles? There's another sign
on  the wall, "Wear Beanty OCorsets,'"-—
The Tennessee Roml Builder.
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APPRECIATES MAGAZINE
Les Angeles, Calif.

March 21, 1940

Editar California Highways
and Public Warks,
Sacramento, California.

Dear Sir:

Will you please continue sending me
your Official Journal of the Division of
Highways and Publiec Weorks. | have found
much waluable information in this publi-
eation relative to our great highway sys-
tem and some of the problems encoun-
terad by your Department to make our
graat state one of the easlest to travel in.

If mora of our citizens knew more
about how much your department ac-
camplishes for the good of the state there
would bo less “erabbing” about the taxes
they are asked to pay. Thank you for last
yaar's issuos.

R. HAASE,
3036) La Salle Ave,
Los Angeles, Calif.

“With n single stroke of & brugh" esid
the school tencher tnking his cluss around
the urt gallery, “Josbun Reyoolide could
chinge u smiling face to & frowning one.”

“HBo eun my mother,” skl small Willle.

[Twenty-five]



({} -
Burning

between it and the shore, The
craft and the sand bar then
acted as a groyne, and early in
December, 1939, heavy swells
accompanying high tides canged
the waves to start battering and
cutting inte the highway em-
bankment for a distance of ap-
proximately seven hundred
feet, Cutting action comtinued
for four days, and decreased
only after five hundred tons of
rip rap had been placed at the
toe of the slope, but almost four
thousand eubie vards of berm
and shoulder had already been
washed out to sea,

A study of the wave action
doringe  high tides indieated
very elearly that the ocean
swells striking along the port
side of the ship diverted the
water and caused a eoncentra-
tion of wave action at the point
where the highway was being
damaged. Tt was then realized
that the ship was a serious
menaee to ihe highway, and
should the high tides, which were
forecast to reeur about the last of
Deeember, be accompanied by a strong
wind, the entire highway would be
threatened at that point. Immediate
steps were taken to have the menace
rermoved,

BOAT SET AFIRE

It was decided that the most satis-
Tactory way to dispose of the boat
under the eirenmstances was by burn.
ing. The matter was discussed with
Captain  Olson. His approval was
secured, and he offered fo ecoperate
with the Division of Highways main-
tenance forees, As soon as abandon-
ment papers had been filed by Captain
Olson, and the neeessary permits
secured from several agencies, final
arrangements were made for the eon-
flagration.

Weather service bureaus were eon-
sulted, and they advised that eondi-
tions wonld be most favorable for
burning on the night of Deeember 21,
1939, when an off shore breeze would
bie blowing, Plans were therefore laid
for the burning at that time, and
dnring the evening six hundred wal-
lons of fuel oil and casoline were

| Twenty-six]

of the Minnie A. Caine”

{Continued from pace 17)

While "Minnie A. Caine” was forming sand bar, tidal currents threatened highway,

spread over the boat. By 1 am.
everything was in readiness for the
blaze. All cars and onlookers were
cleared from the highway for a dis-
tance of two hundred yards each way,
and a gasoline soaked rope which had
been laid over the deek and out arross
the sand bar was ignited. There was
ng explosion, and the fames spread
over the boat very slowly. By dav-
light the deck and a portion of the
stern had burned, but the hull was
not much more than eharred.

BEACH LINE RERTORED

As it became eovident during the
morning that if more oil was not
added, the fame would soon go out,
leaving the hull still in & position to
eontinue to deflect the surf and caunse
further erosion, additional gquantities
of the fuel were rushed and pumped
into the ship that afternoom. This
time, fifty-four hundred gallons of
erude oil were fed to the flames, it
immediately ignited, and in a few
minutes the hull was borning rapidly,
The heat was terrific, but the hnll
which was twentyseven inehes thick
was also water-soaked, and in order
that the burning wonld be eomplete,

another twenty-gight hundred gallons
of oil was ordered, and pumped into
the fire later that day, The following
marning, the ship was burned to the
sand line, leaving only the keel and
a amall portion of the hull below the
water.  What fire remained was
guenched as soon as the tide eame in,
but the fire had now done its work
The days of the onece proud and
sturdy **Minnie A. Claine’” had come
to an end.

The waves of the incoming tide
washed the sand from within and
around the keel, and it started to
float, This allowed the shore eurrents
to work om the offending sand bar,
and in three days it was entirely re-
moverd. The keel by that time was
washed up to within thirty-five feet
of the roadway embankment to a point
where it was no longer a menace.
With these obstroetions removed, it
was only a few days more hefore the
eroided bheach was rebuill to normal by
the addition of almost four feet of
sand, and the task was then con-
sidered suceessiully eompleted.

This work was done in Distriet
VII, in which 8. V. Cortelyou is the
Distriet Engineer,

(Aprit 1940) California Highways and Public Works




The Evolution of Cement

mate mixinre of echalk and elay.
This, heing the first attempt to
modify or eontrol the composition
of the raw material, might be con-
sidered as the prineiple forerunner
of the manufacture of portland ce-
ment.,

ASPDIN INVENTE PORTLAND CEMENT

In 1824, Joseph Aspdin, a Leeds,
England, builder, was granted a
patent for his process which econ-
gisted of ealeining a mixture of
gquick lime and elay in a lime kiln,
and erushing the resulting lomps
into & fine powder, He used a much
lower temperature than is now
used, and his prodoct must have
been of an inferior guality.

Aspdin is unsunally eredited with
the invention of portland eement,
a product which he named “Port-
land Cement,’" beeause it resembled
the stome from the famous quarries
at Portland, England,

Some Hme after this, lsaac
Charles Johnson, ancther English-
man, observed that the ground

overburned Inmps in kilns, previ-
ously disearded, made much better
ecement than the usnal product, al-
though it was slow setting. Using
these nodules as a basis for study,
he found the ecorreet proportions
of limestone and clay to use for
a higher type cement. In 1851 he
took over the old deserted Aspdin
plant, where he began to manufae-
ture portland cement.

BEECENT IMPROVEMENTS

It wonld appear that Johnson
was the first to recognize the im-
portance of the chemical eomposi-
tion of the raw material, and of
the higher temperatures necessary
for aectnal elinkering of the mate-
rial.  Basieally his ecements were
wvery similar to those now used.
The more recent improvements have
been along the line of refinements
in proeesses, the wuniformity of
products, and the modification of
the chemical composition to meet
speeial econditions,

Portland e¢ement iz defined as
“the product obtained by finely
pulverizing clinker produced by eal-
cining to ineipient fusion an inti-
mate and properly proportioned

{Continied from page 1)

poe

Job Well Done

Throughout the “plague of
waters” genfral and mnorthern
Qaliforniz has been suffering ’
for the last week or so, two
State departments have ren-
dered outstanding service to
the publie, .

They are the Highway De- |
partment and the Highway
Patrol. Long hours, stremuous I
worlke under the most difficnlt
conditions have meant nothing
to the men of these two depart-

| ments in their successful efforts |
to keep the highway open and
BAFE for travel. f

Except where the floods have
entirely blottod out the roads,
traffic, evem in the stricken
arens, has been kept moving in
gplondid fashion,

Orchids to both the patrol
and the highway departments.
They deserve 'em.

Han Peanedees Call-Bullafin

. o {

mixture of argillaceous and eal-
careons material, with no additions
subseguent to ealeination excepting
water and caleined or unealeined
gypsum, "

It is the purpose of this paper
to unravel the above definition, and
to put it in ferms readily under-
standable by those not intimately
coneerned with the manufacturing
of eement.

The manufacturing of cement
starts at the quarries where the
raw materials are found, These
raw materials are of two types:
{a) Caleareous, or those rich in
galeium earbonate such as  lime-
stone, marl, or chalk, and (b) argil-
laceons, or those hirh in alomina,
iron oxide and silica, such as elay,
shale, slate, or slag. The propor-
tions that are taken of these mate-
rialy depends entirely npon their
chemical composition being usnally
in the ratio of approximately 80
per cent lime to 20 per eent clay or
shale. Oceasionally a cement rock

California Highways and Public Works (April 1940)

is found in which oeeur all of the
elements necessary for cement, In
such  eases, only small additions
are made to insore a produet of
uniform composition,

CALIFORNIA DEPOSITS

The raw materials in the quarries
vary greatly with the loeation.
In California the lime guarries vary
from great deposits of nearly pure
ealeite to deposits of oyster shells
under sea water. In any form they
are all great storehouses of ealeinm
earbonate (CaCO,).

For the ecconomical manufacture
of cement, the quoarry must be
within an eeonomieal hanling dis-
tance for the mill, and the mill
must be near a railroad.

Bach company develops it own
most snitable method of winning
the material from the quarry. This
varies from the “‘glory hole”
method of mining, where the rock
is blasted from the sides of the
gquarry to fall into great roek
chambers, from whence it is gravity
Inaded into railway ears or trucks
in tunnels underneath, to the barge
hauling of material dredged from
under water. One company mines
its material from underground by
the “hbloeck eave'” method of min-
ing. Another used endless helts to
transport the raw material from
the guarry to the mill. The most
decisive factor in choosing the
method of mining and of transpor-
tation is that of getting the mate-
rial from the guarry to the mill at
the least possible cost per ton.

WET AND DRY MIE PROCEESES

Onee the raw material is at the
mill, it iz passed throungh erushers
and various types of grinders which
rapidly reduee it to a powder after
which 1t is stored in bins.

There are two processes in use
from this stage, the ‘‘dry mix"
process, and the ““wef mix'" proe-
ess, As the ““wet mix™ is slowly
replacing the former type, perhaps
it wounld be better to deseribe the
“wet mix," The two methods
differ essentially in the final stages
of the raw material grinding, and
the length of the kiln, it being nee-

{Continued on page 29)
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Lodi-Rio Vista
Cut-off Will Be
Mileage Saving

(Continued from page 163

the Mokelumne River Bridge can be
eliminated at a considerable saving
in eost,

The laboratory under day-labor
authorization has now completed the
sand drains and the placing of cer-
tain equipment to record the progres-
sive settlement of the fill, water pres-
sure, ete,

A eontract has been awarded to
Mike Malfitano & Son of Pittsburg
for placing 40,000 euhic yards of fill,
which will be barged to the site and
placed for a distance of abont 3100
feet weat of the bridge.

The special provisions for this con-
tract provide among other things
that the embankment nearest the
bridee be done first, but the right is
reserved to suspend the placing of
embankment materials here when so
ordered for a period not to exceed 12
days. During this time embankment
materials may he placed on the west.
erly part of the job.

It iz also provided that not over
800 cubie yards of embankment be
plaeed in any 24-honr period and tha
the rate of placing shall not exceed
100 eubic yards per hour. Also after
the first layer one foot in depth is
placed all subsequent layers shall not
be over four inches in depth. The
reason for these stringent regulations
is to prevent, if possible, the side dis
placement of the soil nnder the fill
anch as ocenrred during the constroe-
tion of the east approach, several
FEATS 4o,

The 3(-in¢h vertical sand drains
were placed in the easterly 1000 feet
of the project, spaced on 10-foot een-
ters, each alternate row stagmered.
They are approximately 25 feet in
depth,

The completion of this entire proj-
ect will be delayed until the results
of this test section are known, as the
length of the approach trestle to the
new bridge planned over the Mokel
umne River and the west approach
to the existing Potate Slongh Bridge
and the height of the fill on the bal-
anee of the project will depend upon
the results of this fest,

The project when completed will
shorten the distance from T. 5. 99
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an Riemoriam
Narold Emiloon Bergen

Harold Emil von Bergen was born
in Petersbuiry, Nebraska, on July 7,
1904, the som of J. F. and Anna
Schultz von Bergen.

He recelved bis elementary and bigh
school edwcation in the public schools
i the State of Nebraska; came to
California after graduation from bigh
school in 1924 and worked for a year
in  fipe line maintenance with the
Pacific Gasoline Company in Taft. He
enfered Oregon State College in 19275,

graduating therefrom with the elass
of 1929 with the degree of Bachelor
aof Sciepce iu civil engineering. He
affiliated with Theta Chi social fra-
ternity in college.

After graduation from Oregom State
College, Mr. von Bergen was employed
for nine months by the Reclamation
Cowmmission of the State of Oregon on
drafting and dam awalysiz, He ve-
turned te California in March, 1930,
end  accepted a porition as  Juwmior
Engiueer of Hydroulic Structural De-
sign with the Division of Water
Resonrces, Department of Public
Works, State of California, iw con-
wection with the adwministration of the
recently emgcted Act Governing the
Supervision of Dams. He left the
DHevisdon of Water Resomrces dn July,
1933, aud took w position with the
U'. 5. Forest Service af Quiwcy, Cali-
fornia, us chief of a surveying party,
returming to the Divisiow of Water Re-
souirces dn March, 1935, as Water
Master on the Pit River siveam systém,

Mr. vou Bergen was a man of sirong
physigue and glovied iw the outdoor
functions of his work. Hiy untimaly
dewdze was due to accidental death in
the line of duty by drowning when o
boaf capsized last February 28 while be
was making & wedsurement of emer-
gency flood flow i the Sacramento
By-Pass.

My, von Bergen was warvied in Reno,
Nevada, on April 1, 1934, to Frasces
Evilyn Roowey of Sacramento, He is
swrvived By his  widow auwd  his

danghter, Della Ann von Bergen, Bath
l of Sacramento, bis mother, Anmna 5.

von Bergew, five sisters, Alice von Ber-
gru, Mrs, Kathering Oblman, Mis. Grace
Jensen, Mrs. Elizabeth Phillips, and
Mrs. Clara Meyers, and two brothers,
Arthur awd Max,

Harpld Eweil von Bergen was elected
a  Jumior Member of the American
Society of Civil Engineers on July 14,
1930, anwd iw 1936 wasz elected an
Azzociate Member,

near Liodi 11.1 miles and will shorten
the distance from Stockton 12.7 miles.
The ultimate projeet with a proposed
county road change near Stockton will
shorten the distanee from Stockton to
Rio Vista 14.7 miles,

Construction on

Coast Highway
is Under Way

(Continued from page 10)

vide sufficient width for the new
alignment. The embankment has
also been raised 18 feet above the old
road at this loeation and widened to
allow the new standard width,

At Latigo Creek, to provide drain-
age under the highway embankment,
a 7 by 9-foot reinforced conerete arch
213 feet long has been constructed,

OENTER DIVIDING STRIF PFOUR FEET
WIDE

This contract calls for the con-
struction of a divided readway hav-
ing a four-foot ecentral longitudinal
division strip with two lanes of traffic
om each side.  This four-foot wide
central dividing strip will be econ-
strueted of portland cement concrete
curbs whieh are five feet high and
have a 13:1 slope. In the center be-
tween the curbs there will be placed
one-Foot of top soil, 27 feet wide, in
which ice plants will be planted at a
later date.

Thers will be a 11-foot wide pave-
ment lane next to and on each side
ol the eenter strip which has four
feet of plant mix snrfacing on top of
n foot of selected material. On each
side of the center and just ountside
the above mentioned lane there will
be eomstructed Portland cement con-
erete lanes 11 feet wide of standard
thickness,

TO BE COMPLETED DECEMBER 1M0

John Strona, who submitted a low
bid of $245,786.80, is the contractor
on this job, Mr. C. N. Ainley is the
Resident Engineer in charge of con-
struction on this eontract. At the
present rate of construetion work
will be completed by December 1,
19440, whieh is within the allotted con-
tract time.

Muoge was trying to deseribe to his friend
the kind of fish he had eaught. “I tell you,”
he exelaimed, “it was that long! I never
saw such a fish in my lifel"

“1 believe you,” answered his friend.

“Are you o good carpenter ¥

“Yee"

“Then how do you make n
il ¥

*“Yeou stick your finger in hia eye”

Venetian
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The Evolution of Cement

(Continmsd frosm page IT)H

essary to use & long kiln for the
Yiwet mix'" due to the large amount
of water to be evaporated before
the temperature of the material
can be raised to temperature neces-
sary for clinkering. The chemistry
of the two types is the same.

In the *“wet mix" the raw mate-
rials, after being redoesd to a
powder, are mixed in a stream of
water, and passed through a tube
mill where the elay and the lime-
stone, proportioned by analyss, are
thoroughly mixed, and pulverized
by the eountless impacts of heavy
steel balls falling in a revolving
steel tube. The material flows out
of this mill as a slurry containing
from 80 per eent to 40 per cent of
water. It is then conveyed into
lurge blending tanks, in which the
material is mixed and kept in sus-
pension with large revalving rokes,
and compressed air bubbling up
throngh the mass,

CIHEMICAL ANALYHIS MADE

Chemieal analysis is made of the
many such storage tanks. From
the figures thus obtained a mix-
ture 18 made from the variouns
tanks, whieh, when burned in the
kiln, will give a product of the
desired analysis. This mixture =
then pumped into storage tanks
from which it is fed in measured
amounis inte the kiln where it =
burned inte cement elinker.

The kiln itself is & riveted steel
eylinder that varies in length from
60 to 100 feet for the “‘dey mix™
planis to over 500 fert for the
“wet mix"" plants, and from 6 to
15 feet in diameter. The lower
or discharge end of the kiln is
lined with a highly refractory mate-
ri.lltn‘;::l:clit[mmthah]m
of the . Higher up, beeanse
of the mueh lower temperatures,
fire briek is used as a liner. The
kiln has a piteh, or drop of three-
quarters of am inch per foot of
length. It revolves very slowly
upon large stoel trunnions being
driven by an eleetrie motor eon-
nected through reducing gears to
a groat ring gear that eneireles
the kiln. The material or slurry
to be burned enters the kiln at

the upper end, while the oil or gas
for the burning is introdueed under
pressure at the lower end ereating
a tremendous heat, and a stream of
hot gases that flow in the opposite

direction to the flow of the raw
material. As the kiln revolves, the
raw mix slowly travels downward
from the point of entry to the
lower end of the kiln where it
emerges as & granaolar material
known as cement elinker It is
the chemical processes that itake
place in this kiln under the high
temperatures  that eonvert the
mechanieal mixture of limestone
and elay into the elinker which
subsoquently becomes portland ce.
ment after being finely ground,

This s the firal inatallmeni of Mr.

Weder's arbicle ow pement, The second acill
appear in 8 loter isswe, K.

—

The decrepit ald enr rulled up 0 the toll

“E‘i;‘t}' conin' called out the gavman.
“8ald," replied the driver,
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Flood Lesson

The Sacramento Valley flood
should not pass without emphasis be-
ing put upon the lesson it teaches

If it were possible to total up all
the millions of dollars worth of dam-
age this “OI' Man River” has done
sinee eivilization eame into its broad
valley we are sure the amount would
vastly exeeed the 170 million dollars
whieh is being speni now to eon-
trol it

When the Central Valley Projeet is
completed disastrous floods like the
present one will be a thing of the
past. Waters will be eanght behind
the gigantic Shasta Dam and held for
beneficial release as needed for irri-
gation and power. Excess waters, in-
stead of flowing uselessly out to sea,
will be shunted into the lower San
Joaquin Valley to augmment the lesser
supply of the S8an Joaquin River.

In brief, this great inland drainage
system will be harnessed and con-
trolled to serve social needs instead
of being permitted to eontinue as &
menaoe to life and property.

The vost of doing it is great, yes,
but only initislly., Over the long
range it will be returned to the people
agnim and again,

So, the lesson of the flood is that
man need not necessarily continoe to
be a helpless vietim of unruly nature,

~—8an Francisco News.

REQUEST FROM MODESTO
STANISLAUS COUNTY SCHOOLS
Modests, Califernia
March 29, 1840

Editer California Highways
and Public Warka,
Sacramente, Califernia

Dear Sir:
| recently had the pleasure '

poasible, te re-photograph the pictures
and make slides of them.

| understand ths magazine is sent when
regussted and if this is o, | would greatly
appreciats being put on your maliling list.
Alse, if back numbers are available, |
would be glad to get all possible.

Yours very truly,

B, W. GRIPENSTRAW,
Supervisor Visual Education.
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New Survey of Flood Control Project Needed

and the river capaeity from this point
sonuth to Tisdale Weir 13 72,000
second-feet,

Below the confluence of Buite
Slough and the Sacramente River
the e xeess water from the Butte
Basin flows into the upper resches of
the Sutter By-pass. The by-pass
here 15 designed to earry 178,000
second-feet of water. It is 4,000 feet
wide at the upper end and eonfined
between levees 18 to 20 feet high.

TISDALE WEIR

The Tisdale Weir which s loeated
approximately half way hetween
Colusa and Knights Landing is 1,150
feet wide and begins to overflow when
the river reaches o stage of 18 fesl
(Colusa gage), Exeess water from
the TisdaleWeir flows into the Tisdale
By-pass, an artifieial channel 1,000
feel wide and 4.4 miles long It
crosses the Sutter Basin and empties
into the Sntter By-pass. [t has a
eapacity of 38 HM second-feet and
consequently the eapacity of the Sut-
ter By-pass from its junetion with
the Tisdale By-pass to Nelson Bend
where excess water from the Feather
River flows into the by-pass is 216,-
H00 second-fest. From Nelson Bend
to Fremont Weir where the by-pass
system crosses the Saeramento River,
the Sutter By-pass is 7,000 feet wide
angd has a capacity of 416,500 seeond-
feet. The Sacramento River reduced
by the outflow throogh the Tisdale
Weir is designed to earry only 33,500
second-feet from Tisdale to Fremont
Weir which is loeated several miles
below Knights Landing,

FREMONT WEIR

The Fremont Weir is located in the
gouth leves of the Saeramento River,
It is 9,120 feet long and will carry
343,000 second-feet of water, It pro-
vides one of the complicated and
pometimes confusing features of the
by-puss system, for here water which
has come down the Sutter By-pass
flows into one side of the Saeramento
River and out again on the other side.
Meaanwhile the Sacramento River be
twean levees ol increased size 15 ca-
pable of carrying 107,000 second-Teet
from ils junction with the Feather
River abont a mile below Fremont
Weir down {o the Sseramento Weir

| Thirty ]

iMasilnged From pase I1)

This debris, washed up against Sutier By-pass leves, iz all that remained of several
farm structures after February floods.

which is located just above the eonflu-
enee of the Sacramento and Ameri-
ean rivers, north of the city of Bacra-
mento, From the point where the
by-pass system crosses the Sacramento
River southward, it is ealled the Yolo
By-pass. It is 8,000 to 13,000 feet wide
in the portions having levees on each
gide and mueh wider in the lower
redches,  Levees range in height
from 15 to 20 feet with 6 feet free-
board. The eapacity of the Yolo By-
pass &t the upper end is 362,000
second-feet down to the Sacramento
By-pass.

An interesting feature of the plan
i5 the Sacramento Weir and By-pass
whieh transports Saeramento and
American River flood waters into the
Yolo By-pass, The Sacramento Wier,
whieh is 2,000 feet long, is the only
one of the flve which has pates. The
direetion of the flow in the Sacra-
mento River between the mouth of
the American River and the Sacra-
mento Weir is reversed when flood
waters from the American River
wiake it necessary to open the gates
on the Saegramento Weir while the

flow from the upper river is com
paratively low. The gates of the Sac-
ramento Weir are opened by order of
the State Engineer when the river
reaches a 28.5" stage an the Sacra.
mento River, I Street gage, The by-
pass from the weir to the Yolo
By-pass 18 two miles long and has a
eapaeity of 112,000 second-feet.

BY-PASE SYSTEM

Below the confluence of the Saera-
mento By-pass and the Yolo By-pass,
the latter is desioned to carey 480,000
second-feet down to where Putah
Creek empties into the by-pass from
the west where the capacity is in-
ereased to 490,000 second-feet. From
that point down to where the by-pass
svstem acmin empiies into the Saera-
mento River near Rio Vista the ea-
pacity is 500,000 second-feet,

[n recent floods it was elearly dem-
onstrated that the Saeramento Flood
Control Projeet functions effectively
as desipned. However, the projeet
was created on data eollected during
the flood of 1907 and several steps
must be taken to remedy weaknesses
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which were evident in the recent

|

HESURVEY RECOMMENDED

In & report to Governor Culbert L.
Olsony on the recent flood 1t was ree-
ommended that a eomplete resurvey

a means found for the construction
of flood .:n:tml work:i The u!.tn.
portance necessity of legislation
to authorize studies and the preparn.
tion of plans for flood control, and

the :ﬂprwrlmnn of funds therefor,
is ent. The cooperation of the

Btate with the FPedern]l agencies and
local interests is mecessary in order
and pro-

case of comprehensive
projects for flood eontrol such as the
Bacramento Flood Control Project,
it appears essential that the respon.

Bay Bridge
Painting
Problems

(Continued from pags 150

to painting with a portable
steam ecleaning unit. This equip-
ment is similar to, and probably
more familiar as, the steam cleaning
machine used in garages and other
ndustrial planis for cleaning greases,
oils, ete., from ear chassis and engines.
It is essemtially & boiler with a flash-
type heating euil generating low pres-
sture steam. Hot water mixed with
the steam in the heating coils ac-
quires considerable wvelocity by vir-
tue of the steam pressure and s
direeted by means of a hose and
suitable atomizing norzle upon the
work to be eleanad.

Addition of & small pereentage of
suitable solvent expedites the removal
of soil film even though it be ce-
mented with road oils and prease
The solvent must be formulated to
be noninjurious to the paint film
in the proportions used. An excel-
lent feature of this eleaning method
is the laok of abrasion and removal
of film which I8 otherwise in good
eondition,

8o satisfactory has the first unit
been that two more have recently
been ordered for early delivery. It
is believed that the use of equipment
this type is an innovation in
bridge maintenance.

With some 15,000,000 square feet
of steel surfaee to maintain, it is

— = A

prior

e

uuu::d
works be confined to & single
Under the Mm

:
g
E
E
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anticipated that work will be so
stheduled as to cover most of this
area on & fiveyear eyele. Due to
location, some surfaces will furnish a
longer life while a small percentase
may require more frequent attention
The scheme of maintrnanee contem-
plates correction of paint film failore
in ite initinl stages before attack has
oeeurred on the steel surfaee It =
felt that this procedure will result
in the lowest ultimate cost.

From the start of operations on
October 1. 1987, to June 30, 1539,
a total of 5,046 gallons of paint had
been wsed. For the six months,
June 30, 1939 to December 31, 15939,
the gallonage was 3913 indiesting
an neceleration of operation. Of the
83913 gaullons, 1688 were red lead
in oil; 1850, aluminum; and the
remainder of miscellaneous formulse.

Maintenanee cost on painting in
the fiseal year ending June 30, 1939,
was $61.36050, For the fiseal year
ending June 30, 1940, the sum of
118,880 has been budgeted,

The San Franciseo-Oukland Bay
Bridge s maintained and operated
for the California Toll Bridge Author-
ity by the Division of Highways of
the Department of Publie Works.
Governor Culbert L. Olson is chair-
man of the Toll Bridge Aunthority;
Frunk W. Clark is Director of Publie
Works; O, H. Pureell is State High-
way Engineer, und Ralph A. Tudor,
Prineipal Bridge Engineer in charge
of maintenance and operation on the

bridge.

State Speeds Program
to Restore Levees

{Contingsd frem page §)

February 28 at Kenneit eould have
redoced to 20,000 second feet below
Shasta Dam and that the pesk dis-
charge at Hed Bluff of 291,000 seeond
feet on the same date could have been
reduesd (o 125000 second feet.

Thus, instead of having a peak stage
of 322 fest at Rad Bluf the flow
wotlld have been redoced to 24.5 feet
and beld at that stage for the dura-
tion of the storm.  Soch regulation of
the river would have largely eliminat-
#d flood damage to Shasia County,
which was estimated at 8685 200 and
materially redneced the flood damage
in Tehmma County, which was esti-
mated at $378,200. This flattening
out of the peak flow of the river also
would have resulted in o consequent
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lessening of the strain on the levee
system in the section between Jacinto
and Princeton, where the largest num-
ber of breaks ceeurred.

The following table shows the esti-
mated effect of the operation of Shasta
Reservoir for flosd control on Saera-
mento River flows during the flood of
February-Mareh, 1940,

Below Shasta Dam

= e ———_
Actual Wata
mrar daily Change in
Daty l:."h cantrolied ;;".:.".i"
fow, in fant

pecond-
secand-
B et

Feb. 27. 120,000 95,000 — 25,000
28.. 156,000 23,000 --136,000
{182,000
poak)
g9 _ 85,200 38200 — 53,000
“-I.Hh 1‘ R ——— m H.m ‘| E?ﬂ'ﬂ
2__._.. 41,300 96,800 - 55500
5 .... 31700 102,600 - VO800
4 25900 46,800 -+ 20,900
At Rod Bluff
A s
daiky  Comtrolied i
Date Bow, In S -
SELE) o it
(1 1]
Feb, 27._.... 150,000 125000 -- 25,000
28______ 261,000 185000 —136,000
(291,000 125,000 167,000
pank)
29______ 178,000 125,000 — 53,000
March 1______ 97,300 125,000 < 27,700
g _____ 69500 125000 - 55500
- 54,200 126000 -~ TO.B00
4 ____. 43,000 64,800 < 20900

{1) Assuming fiow at dam same as at
Kennett gaging station.

(2} Minus sign indicates decrease in
flaw

Plus ;inrl indicates increass In fow.

State Office Building

{Contimesd from page 13)

ization from State ageneies and
from the varions contractors, whieh
is so witally neeessary for success
in such an undertaking.

In turning this modern office
strueture over for oecupaney and
maintenance we hope we have ae-
complished the original desire, to
have this building represent a pleas-
ing and adequate addition to the
Bueramento State buildings.

Prof ; We have anly o few minotes lefe. 1
ghould Tike to have someono aek me & gues-
tion that is botheeing him.,

Btude : What time is it, sir?

[ Thirty-two

Highway Bids and Awards
for the Month of March, 1940

CALAVERAS, ATANIHLAUB, TUOL-
UMNE AND AMADOR GUUNTIE‘-H—
Furnishing and applying Diessl oil w 105,58
miles of roadside vegetation.  Distriet X,
gy Mg o S, maﬂmi Clewe Bodla

rhel ey mm uild-
i.ng Supply, }flag h,m.l neifio Truck
mme, Contract
awarded to Shnl.dnn l'h‘.l Du.. ﬂuln.u, 2447,

INYOD (‘OUWTY—At Panamint Bprings
112 miles grading and roadmix  surface
treatment. Ellatrlft IX, Roote 127, Hee-
tions ¥ & G. 'Fm.uu'l] Co., .’llhllnhrt.
Calif., ‘l2i:|+ Torrumees,

J126; Bautn Eulmru ﬂra.n! Rerv., Sunta

rbarn, E9979; Tebell (o, Heno,

New,, 811,813 : Silva & Hin ﬂnnl. Cao,, Glen-
dn.le#r 11,470, Contract awarded 1o Geo,
ance, Visilin, 37928,

LOB ANGELES COUNTY—Two under-
croggings to be cons one A jolnt
rmuuin

under the trteh the A T, &

and the 17, R. and the other

undrr l!{-emmal. Avmut in South Prasadenas ;

nnd the grading of 8 portion of Arroyo Seoo

Parkwny and reconsirocting Grevells Steest

nnd anum. Avenue. Diﬂ:rh.-: VII, I’huﬂ'
Bee. 8. Pas. Dimmitt & Taylor,

M,EBS f‘aﬂo Bonglovanmi, l.m

ﬂl-'l.ln? Pm & n'&mu;
o %'"Lr Ay, S, oo
., Taon Angeles,
Reach, $165) Contract awarded
| r Oberg. Los Angeles, $135634.

MERCED, MARIPORA AND STANIS-
LAUS COUNTIES —Furnishing and apply-
ing Diessl oil to 1332 miles of roadside
::;l::'l:ha ‘E;:I'lr-.irl X, various Joemtions,

n d Ladi, $£2222: Oilfielda
Trucking Co. Pakersfield. $2484: Paclfic
Tl‘ﬂl.'l . Inc., San Jose, $3,010: Les

Imlllﬂ Perksley, $2404: (lose Building
Su sy, Haywanl, $2.242. Contract swarded

ddon Ofl Co., Suisnn, $2211,

HﬂDﬂ(T COUNTY —Betwaen 4 milea
north of Lake City and Fort Bidwell aboot
10.9 miles in length to be groded and sor-
fnewdd with rond-mix surfucing, Distriet II,
Feedor, Louis RBinwottl & Son, Btockton,
mn’.ﬂ' [ahall Const. Co., Hens, Nev,, S50,

The Utah Const. Co., Sen Franeiseo,
ﬁﬂl‘lhﬂi. Harms Tiron, & N. M. Ball Sons,
Tlnr'll-lws #8110 : Taew J. Tmmuel, 'I'kurlrelrv.
SR1006; Cluude €, Woml, Tl d
Purigh Hreow, & Rrighton Hand & COeavel Oo,,
Hperamento, K56, Frodorvlokoon & West-
hroak, Sxernmento, ) TI0: Guerin Bros,,
Bin Franclaen, S99.004: Olfelds Trooking
Cov, Bakarafield, m.‘T‘J‘?. Contraet awaried
to Powlon & Melwen, Bacramento, 857,
A82.50,

RIVEREIDE COUNTY—Butwoen (hres
miles west of Hiythe and Ash Strost in
Blythe, shout 3.2 milew to be greaded and
rond-mix murfuee trentment I‘JDP I, D!n
teiet X1, Houte 64, Soctions ll G, W,
T, North Hollywood, 854,402 H. Vin-
nefl Co. Albnmben, 60 ‘.‘Mﬁ' L Yeager,
Riverside, £58.251 1 Warren Soathwest, Ine.,
Los Angeles, 084501 Valley Construction
O, Ban Jose, 50 s Oswald Tros, Los
Angeles, 800,011 Donni Investment Carp.,
Wilmington, gmm Contraet nwarded to
Thaley Corp., San Diego, 853,008,

SAN JOAQUIN COUNTY—West of
Little Potato Hlough I 18 nous,
ahout 0.6 mile in length, highway embank.
ment to be constrocted.  DHstrier X, Route
08, Section C. Baslt Rock Co., Ine., Napa,

Hhali g J, M. Heoves, Bnoramen :
TPt o e S37.200 Maschall &

Hunrihin Mcmﬂi £330, 520, Contraect
nmrd ?l}-m!:mu Mulfitane & Son, Pitts
BANTA UCLARA COUNTY—DBRetwesn

Hnrntogn and Lok Gatos, about 1.4 miles
In lengih, to be gradod and surfaced with
ﬂ"" ﬁlml uurf-.rhu 'i‘!:cm‘ﬂ bage, s
riet , Routs tonn 4.  Heafey-
Moors  Co,, l'nulnt-Lmn d:“ Watson l-":rn-

dirnetion Co., Onkdamd, 500 Plnzen and
Huntley, San Jose, S872]  Contract
;m‘.“?ﬁﬂﬂ te Capnto & Keeble, Ban Jose,

SHABTA COUNTY —About nm- half

mile Bust of Hedding, repair Bri
aeriis Bacramento River. Distriet 1 d‘l* Route
-"P Bection (1, Cliford A. Dusn, Klamath
Falls, Ore., #:IT H.l Larel & Ililhrp Saera-
Hsetite, Iﬂ.ﬂﬂ LA Jmluu. h;rnmmm,
£15,280 I, Hmnln S0, 580,
{‘ml.urlL nwlrﬂnﬁl L llenhr ﬁmﬂ Co.,
Fredrickson & ‘mison  Constroction

Oukland, $15,060, Ce.

BISKIVOU COUNTY—Hetwenn HRailey
Hill and Oregon State loe, about 1.5 miles
o be ded snd susfaced with plantmized
surfacing on erusher run base. isteier L1,
Houte 3, Beotion O, Claude . Wouod, h)dl.
140, &lt Maeen Construction o, ("lnr
water, $127,176; Frodericksen and Went-
brook, Seeramento, $131,350 ; A. Telchert &
Son, Ine., Hacrnmento, $1A1, 1{':1 ﬂrunnuld
Farrar & Curlin, San’ Franeiseo, $152,.2 a0
The Utah Constroction o, Sun I-rum-ium,
t—}m Goerin . Beos., San  Franeiseo,

41 Heafoy- Mnﬂﬂ* Co-Fredrickson &

Watson Constroetion o, Onkland, ;H'I-
5ad: MeNutt Brothers, Bugenn, Cioo.,
968 ; Hemstrest & Bell, Marywville, 81444, Hi'.ll'.iq
T_’uItﬂl Conerebe Plpn Corp, Los Angelos,
$159500. Contraet awarded G0 Phrish
Brcu_. Hollywood, $121,06

BOLAND, BAN  JOAQUIN, OALA-
VERAR, .&H&DI‘IR 'l‘ﬂ""ﬂlu\l.?ﬂ,
MARIPOSA AND TUOLUMNE COUNT.
TES—Furntehing und ppplying IMesel oil to
28504 miles of rondside vegeintion, Distriet
X Chonde O Womd, Lodi, $5,286; Ollfislde
Trueking Co., Bulersfold, EG07T4; Pucifie
Truck Serviee, Tne, Son Jose, SO,37R; Lae
J. Immel, Berkeley, $5,0545; Hayward Ma-
terinl Cn_. H.ujrwnﬂi, 2ahnn. Contrmet
nwirded to Shetdon 0 Co,, Buolsun, £4.400

BOLAND-YOLO l‘ﬂ[’\“]"l'EH—Hmwmu
1.3 miles north of on and one mile esst
of Davis, about 7.8 miles to be ded and
draindge facllites Installed. isirict X,
Routes T & 6, Bectlons LAE. Parish Bros.,
Hollywood, £120.444: Mnceo Conatruetion
Co., Clearwater, 135302 : Heafey-AMoors
S.n_. Fredrickson Watson Consiruction
o, Dakland, $1%.394 A Teichert & Son,
Ine, Spernments, S130568; M. J. R Con-
struction Co, B L0, ildﬂ.l’ﬂl Guy F.
Atkinsm Co., San Francises, Il-H.lﬁ-I.
Hirms ..lN.H-MﬂmB&H
B1A5 048 ; R. Reeves, Sscramento, 1
749 : Utah l"mm:rucl:mu Co., Ban Franeisen
ﬂ 51170 Louis Biasotti & Hon, Stoekton,
Pmbu Bros. & Co. San Fran-
Clapde . Wond & Flmer
.l. Warner, Lud_. £154.011 ; Hemstreet &
Boll, Marysville, $162,022 - Frederickssn &
Westhrook, Sacramenio, lﬂﬁ.'!ﬁﬂ A. B
YVinnell Gn Albambra, $1 Enton &
Smith, San Franciseo, ﬂﬂl:!-‘l'f Clande
Fisher Co., Lid, lox Aneeles, $198,034.
Contrart awarded fo Frederickson Bros.,
Emeryeille, 127301

(T
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State of California
CULBERT L. OLSON, Governor

Department of Public Works

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

FRANZ R. SACHSE, Assistant Director

MORGAN KEATON, Deputy Director

CALIFORNIA HIGHWAY COMMISSION

LAWRENUEF BARRETT, Chairman, San Frunciseo
IENER W. NIELSEN, Fresno
AMERIGD BOZZANI, Lo Angeles
BERT T. VAUGHN, Jacumba
L. G. HITCHOOCK, Santn Hosa
BYRON N, 80C0TT, Berretary

‘ DIVISION OF WATER RESOURCES

DIVISION OF HIGHWAYS

. H. PUHCELL, State Highwuy Eoglneer
G. T. McODY, Assistunt State Highway Enginesr
J. G, STANDLEY, Principal Assistint Engineer
R. H. WILSON, Offiee Engineer
T. H. BPANTON, Materials and Hesenrch Hngineer
FRED J. GRUMM, Engineer of SBurveys and Plans
B M GILLIS, Construction Enginesr
T. H. DENNIS, Milntenanes Enginesr
F. W. PANHORST, Bridze Enginser
L. V. CAMPRELIL, Engineer of City and Cooperative Projeets
R, I STALNAKER, Eqguipment Engineer
J. W. VICKREY, Safety Englocer
E. . HIGGINS, Camperoller

DISTRICT ENGINEERS

E. R. GREEN, DMstrict 1, Eureka
F. W. HABELWO0OOD, Distriet T1, Redding
CHARLES H WHITMORE, Distriet TII, Marysville
ING. H. EKEGGE, Distriet IV, San Fraocises
L. H. GIBEOX, Distriet V, S8an Luis Oblsps
E. T. BOOTT, Disiriet VI, Fresmo
B V. CORTRELYOU, District VII, Los Angeles
E. Q. BULLIVAN, Distriet VIII, San Meroprdino
B W, LOWDEN {Acting), Distriet IX, Hishop
E. B. PIERCE, Distelet X, Swekton
E. E. WALLAOH, Distelot XI, San Diego

privied In GALiFORMIA STATE PRINTING GPFLCE
BACRAMENTO, |40 OECKCE . Moosl, ¥ N Faistes “’@'

‘ 8AN FRANCISCO-OAKLAND BAY BRIDGE —[

RALPH A. TUDOR, Principal Bridee Engineesr, Malotennnes
and Operation

EDWARD HYATT, State BEnglneer, Chief of Dhivision
GEORGE T, GUNSTON, Administrutive Assistamt
HAROLD CONKLING, Deputy In Charge Wator Rights

A, D, EDMONSTON, Deputy in Charge Watler
Rewources Tovestigiton

R, L. JONES, Depaty In Charge Flood Contrel and Heclnmation
GEORGE W, HAWLEY, Depaty in Charge Dama
SPENCER BURROUGHS, Atterary
GORDON EANDER, Adjudication, Water Distribution

DIVIEION OF ARCHITEOTURE

W. K. DANIELSR, Aszsistnnt Stute Architeet, in Charge of Division
P.T. POAGE, Assistant State Architest

HEADQUARTERS

H. W. DEHAVEN, Bapervising Avchitectural Draftsman
0, H, KROMER, Principal Structurn] Engineer
CARLETON PINRSON, Supervising Specification Writer
1. W. DUTTON, Priocipal Englueer, Geners]l Congtruction
W. H. ROCKINGHAM, Principal Mechanleal and Electrical Enginesr
C. E BERG, Supervising Estimator of Building Construction

DIVISION OF CONTRACTS AND RIGHTS OF WAY

C. C. CARLETON, Chief
FHANK R. DUORRKEE, Attorney
O, It. MONTGOMERY, Attorney
HOBERT E. REED, Attornay

BE844  4-00 21,004
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