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AUSTIN B. FTLEICHER

‘Co the bonored memory of

Stark Kighway €ngineer of California
from 191 10 1923, this issue of €alifornia Kighways
and Public {orks is dedicated
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be'task oF pioneering the development of g,’alilornlg's’blghwav system

o was the'work that fell to the Tot of “A. B _Into these early roads,

be built not only tested cement and proven aspbalt, well wrought steel
and g maca‘dam;but more permanent and enduring than agaregate”

and metal , were bis fine ideals of bonest, able and efficient’public service,
which also became an integral part of the bighways, forming a Toundation upon
Which the present’roads of California are the siuperstructure”™» » » » - »
I. Fletcher fived o gee the free of bis life.mature and Truif in an added
bappingss and an enlarged uselulness given 10 the whole people of California,
TWhat greater monument could any one build? TUhat greater reward could any
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Austin B. Fletcher, Highway Builder

By C. €. CarLproN, Chief of the Division of Contracts and Rights of Way, State Department of Public Works.

nounced the passing of one of the most

notable highway engineers of our
time—Austin Bradstreet Fleteher, first State
Highway Engineer of California.

Perhaps no modern road builder has a more
impressive record of achievement than he.
Certainly none has more greatly influenced
the thoughts and methods of his associates
and contemporaries.

Mr. Fletcher was born at Cambridge Mas-
sachusetts, fifty-six years ago. He was edu-
cated at Harvard University. From 1893 to
1910 he was secretary and executive officer
of the Massachusetts Highway Commission
which was considered a model in highway
practices in the United States. In 1910 he
was chosen as secretary-engineer for the San
Diego County, California, Highway Commis-
sion after a careful consideration of the ont-
standing road engineers of America. In 1911
he was selected by Governor Hirawa W. John-
son to head the first State Highway Depart-
ment of the State of California, in which
capacity he served until 1923, During this
period he also served as Director of Public
Works and President of the State Reclama-
tion Board. Since 1923 he has oceupied a
respongible position as Consulting Engineer
for the United States Bureau of Public
Roads at Washington, D. C., which was his
official residence at the time of his death.

Mr. Fletcher was particularly recognized
as a great organizer and an adept in the
selection of personnel. He had extraordinary
discernment in his analyses of the character,
qualifications and integrity of applicants for
positions at his disposal.

Tt became his duty to assembly the initial
engineering field forces at the commencement
of state highway activities in California in
1911, and from the ontset he endowed it with
an esprit de corps which has probably been
unequaled in any similar organization.

Tt is a remarkable faet that foday, in 1928,
every district engineer and practically every
department head of the California Highway
Commission has been brought into the organi-
zation and trained and developed by him. A
host of others in public employment every-
where have been the beneficiaries of his tute-
lage.

It may be safely stated that no public
executive in California ever had a more loyal
and devoted staff than he during his long

E ASTERN dispatehes on March 8th an-

tenure of the position of State Highway
Engineer of California. His co-workers
prized it as a privilege and a distinction to
labor under so precise, systematic and cul-
tured a friend and leader as Mr. Fletcher;
indeed, from him they received a liberal
education in the proper forms, niceties and
methods of business management and engi-
neering practice,

Mr. Fletecher was called to California
because of his widespread reputation as a

road builder and hecause he was considered

big enoungh to establish precedents rather than
to follow in the footsteps of other men. So
well did he install system in California that
few changes have heen made or perhaps can
be made in the engineering principles and
standards devised by this far-seeing pioneei
of highway development. His ideas and ideals
will ever remain foundation stones of the
organization structure of the State Highway
Department of California.

He was a striet diseiplinarian but tempered
his discipline with such kindness and con-
sideration that few stings were ever left and
but few subordinates took wmbrage at his
endeavor, as he humorously expressed it, ‘‘to
keep them in their own corrals.”

To many who did not truly know him Mr.
Fletcher was considered somewhat austere
and aristocratic. He was a man of quiet
dignity, worthy ancestry and scholarly
accomplishments, and by some he was mis-
Judged and by others misrepresented.

But to those who really knew him his
human and engaging qualities were pre-
dominant and they feel a profound personal
grief at hig taking.

The writer first met Mr. Fletcher when he
arrived in San Diego to undertake the con-
struction of the first county highway system
of San Diego County nearly two-seore years
ago.

He was then spoken of as a “‘typical’” New
Englander personifying the manners, enlture
and traditions of the east.

But he was to become a pathfinder in road
building in the west. Western ways were
new to him at first, but in the years to fol-
low he adjusted himself to his surroundings
and the closing statement may be safely
ventured that could he now express himself
he would prefer to be borne in mind by his
friends in the west as a gentlemar and a Cali-
fornian.
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How the State Highway Forces Met
Emergency Following Dam Disaster

¥ 7 ¥

AMAGE estimated at #$150,000 was
suffered by the California highway
system when the St. Francis dam failed
at midnight on DMarch 12th. Of this damage,
however, approximately $70,000 was repre-
sented in a bridge over the Santa Clara River,
the replacement of whieh at another site had
already been decided upon. The net damage
to the state highway system, accordingly will
be abonut $80.000.
The flood placed a

: 4 ed 4§

reflecting credit upon themselves and honor
upon the Department of Public Works,

FLOOD HITS MAINTENANCE STATION

Mr. Prosper was patrolling the Santa
Clara-bridge when the rush of the flood first
beeame aundible. Fearing for safety of his
wife in the maintenance cottage, he rushed
to her aid., They drove east in their car just as
a four-foot wall of water struck the El Rio

maintenance y ard.

threefold respon-

COMMENDATION IS GIVEN TO HIGH-

This yard is located

sibility upon repre- nearly a half mile

sentatives of the WAY EMPLOYEES from the east end of
T a a lar

D“ ision of % ngh“ 2y B, B. Menk, Dircetor of the Department of th,e 5 a.n ta Clalﬂ.

ways. The failure of Public Works. River bridge.

the dam oeceurred at Mud and debris

11.58 pom. At 2 a.m. I
Maintenance  Tore-

man I.. B. Prosper
was notified at the El
Rio maintenance sta-
tion of the collapse
of the structure and
that a great flood was
rusling down the
channel of the Santa
(Clara River.

and

AM most gratified at the prompt and intel-

ligent manner in which District Engineer
Cortelyou and the men associated with
him in every capacity met the emergency that
arose from the flood which followed the collapse
of the St. Francis Dam.

Persons most closely associated with rescue
relief work have informed me that the
early reestablishment of communication in the
flooded area made possible by highway forces
was a most important factor in their work.

While the destruction of life and property in
this disaster occasions the deepest sorrow, yet
it is good to know that in time of stress and

were deposited every-
where over the main-
tenanee yard. Road
equipment was
buried hub-deep in
mud.  Water filled
the cellar of the eot-
tage and soon flooded
the interior of the
house. Damage of the
maintenanee yard is

Mr. Prosper im- d:“‘i“" ::e sthatte nr:’aa i_nk its:mploym::tw men | estimated at $2,000.
o k ot clear oug a quick action, men m 3.
mediately summoned Tha Ball of Gty Takes: pratedancs yek perasnal Between the main
his erew and safety, and who have no regard for hours of tenance yard and El
stationed men at labor when difficult tasks are to be performed. Rio, about 3000 feet
either side of the The thanks of the Department of Public [ {5 {he east, flood
bridge erossing the [ JYorks is due all of the men who labored so | wpyor opossed the
g4 Gl fearlessly and so arduously in the days and iy ron
Santa Clara River to nights following this great disaster. It is this highway  depositing
warn motorists of the spirit that has made the Division of Highways mud and debris on
coming dﬂnger and of the State of California known and respected the pavement. The

the nation over.

to throw barricades

Santa Clara channel,

across the road.

This was the first task to be performed. A
number of lives were undoubtedly saved by
the efforts of the highway erew. The story
is told, however, of one machine that refused
to stop, apparently fearing a possible hold-up.

Second came the duty of assisting in reseue
worl.

Third came the task of reestablishing com-
munication into the flooded area that relief
work might be facilitated.

In all three tasks members of the Division
of Highways did their part ably and well,

over 2000 feet wide,
was filled to overflowing, The main loree of
the flood struck the west end of the bridge.

TETRAHEDRONS DEFLECT WATER

Standing directly in the path of the torrent
a row of thirty tetrahedrons extended out
from the river bank., These were struck by a
wall of water 15 feet high.

This wall of water carried with it a mass
of large, nprooted trees, telephone and power
poles, portions of buildings and barns which
had been destroyed by the flood, and this
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battering ram was al work for several hours in its
attack on the westerly approaches of the highway and
railrond bridges. "The foree of the rushing waters was
su tremendous that the entire row of thirty tetra-
hedrons, weighing over 200 tons and laced together
with seven lines of inch ecable, wus swung back a

Where the Santa Clarn bridge was swept away.

hundred aud [ifty feet toward the river bank at the
downstrenm end, pivoting about the heavy conerete
anchor ot the bank on the upstream end, which held
firm.

The earth approach to the west end of the Santa
Clara bridge was not damaged, the water being

The hridge three hundred feet down strean.

deflected by the tetraliedrons. The flood, however,
topped the bridge floor by n foot nrd earried nway
240 feet of the bridge and anll of the concrete pile bents
supporting it A hundeed feet or more of the bridge
deck was thrown high on the west river bank where
it lnya intoct over 00 feet from where it was
displaced,

Section of pavement in the flooded area.

BANK PROTECTION HAS SEVERE TEST

It is worthy of note that this recently completed
bunk protection at the west end of the Santa Clara
River state highway bridge near Montalvo in Ven-
tura County, though damaged and badly displaced by
the terrific flood, proved effective and prevented a
diunage Lo the stute highway, to the Southern Pacifie
Railroad and to the abntting property, which, without
this protection, would have been many times the
original cost of the bank protection.

Exeept for the line of defense made by these reiu-
foreed concrete tetrabedrons, the rusking flood waters
would have washed away many acres of fertile ground
on the west bank of the river; would have washed
away the earth embankments at the west end of the

Tetrahedrons thrown Into the bank.

state highwny bridge and of the bridge on the main
“Coast line” of the Southern Pacific Railroad.

DISTRICT EXGINEER ON JOR

District  Engineer Cortelyou was informed early
Tuesdoy morning of the disaster and left inmnediutely
for Saugus. Field investigations quickly showed that
the 200-foot steel truss span over the Santa Clara
River had been entirely wusbied out. [le immedintely
instructed his assistant to engage n pile driver and
erew. Before leaving Los Angeles he communicated
with Clhas. 2. Andrew, bridge engineer, who was in
Los Angeles nt the time. Mr. Andrew left immediately
for the scene of the disaster to assist in bridge opera-

The temporary bridge.

tions there. District Malntenunce Engineer 1. 8.
Voorhees and Assistant District Maintenunce Engineer
E. T, Scott were also with Mr., Cortelyou.

Inasmueh as the Newball alternate line con-
templates the nbandonment of the narrow steel truss
span over the Santa Clara River and the coustruction
of a wider bridge several hundred feet up stream with

(Continued on page 22.)
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California’s Message to Arizona

State Highway Commissioner Baumgariner Pleads for the Unity that Is
Particularly Denoted in Bridges

The Department of Public Works and the Divi-
sion of Highways was represented at the dedication of
the Mecca-Blythe bridge on March 10, by J. P.
Baumgartner, State Highway Commissoner. Mr.
Baumgartner's address on that occasion follows:

T IS with sineere pleusure and feeling of

honor that I bring you the greetings, com-

pliments and congratulations of the
Department of Public Works and fhe Division
of Highways of the State of California. In
doing so I speak personally for Mr. B. B.
Meek, the Director of Public Works, whose
special representative T have the honer to be on
this occasion. T have also been asked to repre-
sent personally and bring yon the personal
greetings of my colleagues on the California
Highway Commission, Mr. Ralph W. Bull of
Eureka, Senator M. B. Harris of Fresno, Mr,
Fred 8. Moody of San Francisco and Mr.
Joseph M. Schenck of Los Angeles.

We have all looked upon this oceasion as of
great importance and significance. We regard
this bridge as not only a physical link between
the two great eommonwealths of Arizona and
California, bnt as a spiritnal joining of our
common interests and destinies, We indulge
fondly in the hope that it will prove to be so.
The only fiy in the ointment is that the only
California state highway leading direetly to
this bridge stops Zour miles east of it, and
that the bridge was not built by Arizona and
California as it should have been, 1 feel that
I can promise that the California state high-
way will soon be extended east {o the entranece
of the bridge, and that 1 am justified in the
prediction that, in the fulluess of time, this
and all other toll bridges and tell roads in
California and Arizona will become state
property and free to all traffie.

Arizona, as well as California, is an empire
in itself; like California, 18 so vast in re-
sources and territorial extent that its people
know California and Californians know its
people to a very limited extent. If T may be
pardoned for what may seem, but is net
intended to be, the sounding of a discordant
note, I will venture the prediction that if the
people of California and those of Arizona
knew each other betler we would not now be
struggling against each other in a vitally

important matter in which we should be in
full aceord. And I believe I am not unduly
optimistic in expressing the belief that in this
matter and in all others wherein our destinies
are or may be joined w= shall soon eome to be
a civieally and morally, as we are now an
economically, united people of the great
Paecific Southwest.

It would seem to be not unfitting for me
fo call the attention of those here assembled,
especially those from Arizona, to the [act
that California has planned to spend during
the next two years very close to a half million
dollars on the improvement of roads leadin
to this bridge. Our hope is that Arizona wil
not only meet us here and at all points and
kinds of contact with good will and good
intentions, but also at the earliest possible
moment, at this point at least, with good
roads. In this connection, I am not unmind-
ful of the fact that in some of our interstate
connections Arizona puts California to shame,
I am happy to assure Arizona, and California
as well, that definite plans have been made
and money has been budgeted for improving,
very soon and very ma‘erially, all of our
interstate connections on the California side.

California’s state road-building program
eontemplates the expenditure during the
ensuing bienninm of very close to fifty mil-
lion dollars in reconstruction, new construe-
tion and maintenance of roads: and the work
to be done during the same period by the
counties of California will bring the state’s
total investment in roads for the biennium
up 1o about one hundred and sixty million
dollars.

To my way of thinking, a bridge like this
is a marvelous thing. 1 like to think of life
in terms of bridges. Bridges eonnote connec-
tions, not severance. They mean easy, safe
and economieal intercommunication. They
are socially and morally eonstructive as well
as industrially and ecommercially so. They
provide that vital thing we ecall contact—not
physical contact alone, but the finer contaet
that produces the spiritual spark. And
bridges mean beauty. At least some of them
do and all of them should It is almost a
erime to build an ugly bridge, especially in
California or Arizona, where most bridge
settings are so beautiful. Our bridges shonld

(Continued on page 25.)
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Text of the Report to Governor Young
on Causes of St. Francis Dam Failure

L T L4 r 17 T

Inguiry appoiated by him to investigale the causes Teading to the falure of the Si.

Franeis Dam at sudnight on March 12th i herewith printed. The report represents
the vinanimous opinion of the engineers and geologists comprising the Board of Inquiry. In
receiving the report Governor Young callad public attention to the fact that the members
of the bourd, comprising some of the most eminent engineers and scientists of the nation,
had served without compensation, thus placing their report, in the words of Governor Young,
“upon an erceplionally high plane of public service,”” Members of ithe Board of Inguiry
were: A, J. Wiley, chatrman, Consulting Engineer, Boise, Idaho: Geo. D, Louderbuck, Pro-
[essor of Geology, University of California, Berkeley: F, L. Ransome, Professor of Economic
Geology, California Insiitute of Technology, Pasadena: F. E. Bonner, District Enginecr,
I7, 8. Forest Service, and California Representative Federal Power Commission, San Fran-
ciscor H. T. Cory, Consulting Engincer, Los Angeles; F. H. Fowler, Consulting Engineer,

Tﬁﬁ' COMPLETE text of the vreport submitted (o Governor Young by the Board of

San Francisco.  The report follows:

Los Angeles, California,
March 24, 1928,
The Honorable C. C, Youny,
(Fovernor of Califorma,
Executive Ofices,
Racramento, California.

Sie: Your eommission to investigate the
canses leading to the failure of the St Franeis
Dam assembled in Los Angeles on the wmorn-
ing of March 19, 1928, and weas met at the
state offices by Mr. Bert B, Meck, Director of
Public Works, and Mr. Edward Hyatt, State
Engineer. The initial session of the commis-
sion was called to order by Mr. Meek as your
personal representative, who delivered your
instruetions as follows:

“Not ealy California, but all the nation, has been
appalled by the dreadful calamity which has befallen
the besutiful little Santn Clara River Valley in Los
Angeles and Ventura counties. ‘U'his is a matter in
whiclh there are obvionsly three parties at interest—
the stricken arven of the two counties, the city of Los
Angeles and the publie at Iarge. All of these are
obviously pqually anxious to learn all of the facts con-
nected with Lhis disaster.

1 accordingly feel that it is o duty of the state to
aswemble a commission of eminent engineers and
seientists to investignte the cmuses leading to the
failure of the St. I'vancia Dam,

The prosperity of California is larvgely tied up with
the storage of ity Hood waters, We must hove resers
voire in which to store these waters if the siate is to
grow. We can wot have reservoirs without dams.

These dams must be made safe for the people
living below them. All this is both elemental and
fandamental,

Accordingly our doty is a double one.  We must
learn, if it is possible, just what eaused the failure
of the St, Praneis Dam; (he lesson that it teaches
must be ineorporated into the construction of future
dams. Thers must be no vepetition of this citastrophe
if it is humanly possible to prevent it.”

Guided by such instruetions, the commis-
sion has earried out its investigations in field
and office. My, Meek and Mr., Eyatt have
held thewmselves constantly available for con-
sultation and aid, and it is only through their
assistance that the commission has been able
to complete its work within such a limited
fime.

Through the cooperation of Mr. Wm. Mul-
holland, chief engineer and general manager
of the Bureau of Water Works and Supply,
eity of Los Angeles, your commission has been
Fornished plans, photographs and otlier data
concerning the design, econstruetion and opera-
tion of the St. Francis Dam. These data
inelude the results of cerfain measurements
and surveys made after the disaster,

Independent surveys and imeasnrements
were made for the commission by the forces
under Mr. 8. V. Cortelyou, District Engineer
of the California Highway Commission. The
state highway foree also secured all test speei-
mons selected by your commission, and prep-
aration and testing of the specimens were
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carried ont nnder the direction of Mr. W. A,
Perkins, hydraulic engineer of the State
Engincer’s office.  Mr. Perkins also prepared
the rable of discharge dednced from the chart
macle by the water register on top of the dam.

Geological conditions at the dam site have
been the subjeet of ecaveful study by Dr.
George . Londerback, and by Dr. I, L., Ran-
solne, members of the commission.

DBESONIPTION OF 8T, FRANCIS DBAM

Construetion of the dnm was begun in April, 1024,
and the steuetuee eompleted May 4, 1926, It was
loeated vu San Franecisguito Creek in section 1. T.
3 N, R0 W, San Bernardino weridian, between
San Francisquito Power [fouse No. 1 (upstream)
aml Power House No, 2 (downstroam). The reser-
voir created by the dam was primarvily for terminal
stornge near the lower end of the Los Augeles Aque-
duct which oonveys water from the Owene River
region.  locldentally it was expected ultimarely to
cateh the run-off from the San Franeisquito Creek
draiuage nven above it. of approgimately 37 square
wiles, Legal rights to do this, however, had not been
secured, and it s understood that such loeal waters
were tasnd through the reservoir. The drainage area

Upper left, The St. Francis reservair
before the collapse of the dam. Lower
left, Scene at the dam site following the
failure of the structure. Note the por-
tion of the dam left standing and the
white markings on the stream bed which
denote the height that the water reached
as it rushed down the stream. Upper right,
Scene at brow of west wing showing
cross-sections of formation upon which
dam was built,

ihove the dam, and the loeation of the Los Augeles
Aquediuct and power plants with prelation to the
stieams, bighways, ele, are shown on the map, A
profile of the nearby portion of the ngueduet, inelud-
ing the St Francis Dam and reservoir, ix shown,
It will be obszrved that water which passed to St.
Freaneis reservoir eonld not he utilized througlh Poseer
ITouse No, 2

The dam wag of the solid gravity type, carved on i
radius of 500 feet to the upstrenm foew at the erest.
Tts vight or westerly end was continned by o wing wall
which followed in general the crest of n narrow ridge,
finally terminating at a high point about 500 feet
from the end of the main dum; n small gap beyond
this point was closedl by o low conecrete wall, The
maximum cross-section, and a plan of the don (inelud-
ing wing walls. ete.) Maps and plans furnished by
the Burcan of Water Works and Supply show that
the ¢rvest thickness of the dam was 16 feet, and the
maximum scetion wns 206 feet high and 175 feet
thick at the base, The batter of the upstream face
changed from 1 in 27 to 1 in 10, and finally in the
extreme bottom to 34 in 10, The downstream face
was earvied up in a series of steps uniformly 5
feet high, and with widths varviog from 5.5 feet near
the hottom to 1.45 feet nenr the top.  The length
of the main doam measured along the center line of

(Continued on page 25.)



8 CALIFORNIA HIGUWAYS AND PURLIC WORKR

Solving San Francisco’s Road Problems

By J. H. Skescs, District Engineer, San Francisco

HE first nnit of the state’s portion of

the Bayshore is now being advertised.

It is the section from San Francisco
to South San Franeiseo on new alignment and
grades and consists of heavy grading with
temporary surfacing pending settlement, the
cost of the 436 miles to run well over a half
million dollars.

The second section, South San Franeisco
to Broadway Station, Burlingame, as graded
R . in 1926 by D. R. Foley and
' g Company, has been in an
unsnriaced eondition. Sinece
the South San Franeisco
underpass is completed a
contract was let in Decem.
ber to Granfield, Farrar and
Carlin for regrading and
surfacing with roek. This
Job 1s well under way, the
grading nearly completed
and the rocking well started.
Rains have been the decid-
ing factor on this job as on account of the
material used in subgrade, in wet weather
heavy trueks ean not work. With the laying
of rock this is overcome and it is expected that
the job will proceed at a fast rate. [Upon
completion of rock surfacing a final surface
of oil treatment of a bituminized macadam
will be placed before opening to traffic.

J. H. Sksooe

REALIZATION OF LONG DHEAM

The third section from Broadway Station,
Burlingame to Fifth avenue, San Mateo, is
to be advertised in the ncar future and it
ean be said that the dream of years, a wide
road with easy grades to relieve the Penin-
sula highway and aceommodate the expected
heavy trucking to the new industrial sites
along the water front, is no longer merely a
dream but well on its way to realization.

THE BROKEN BOTTLENECK

The mueh-diseussed Bottleneck through
Colma and the eemeteries has not only been
broken, but has been trimmed up, smoothed
out and beautified until it not only meets the
traffic needs but as recently completely paved
by Hanrahan Company it is a pleasure to
the driver and is an engineering accomplish-
ment over which any engineer might justly
feel prond.

COORDINATING CONSTRUCTION AND TRAFFIC

The eonstruction of the pavement on this
contract was an example of ecordination of
plans for construction and traffic needs. It
was construeted in a series of 10-foot strips,
placed in pairs where possible and the pro-
gram so arranged that at all times the old
pavement, several short rock detours, and the
newly construcled strips were so combined
that trafiic was inconvenienced so little that
it was often remarked that the eonfusion was
even less (han that on the old road before
the job was started. Consisting of two 30-
foot eonerete pavements separated by a 28
foot eurbed-in strip used by the Market Streef
Railway it does away with confusion of two-
way trafiic, safeguards the traffic from street
car interference and meets the requirements
of the heaviest traffic of any highway in the
state, that of approximately 29,000 cars in
# 16-hour eount,

SKYLINE BOULEVARD

The Skyline boulevard is again on the con-
struetion program. Sinee the bond issue
funds were exhausted, little has been done on
this highway except to oil and rock it under
maintenanee crews.

The construeted seetion extends from San
Francisco along the hills adjacent to the
ocean to a junetion with the La Honda road
a_tdthe summit between the ocean and Wood-
side,

This acecommodated the daily traffie and
weelc-enders  whose destination was  the
beauties of La Honda or way points,

With the advent of the additional one-cent
gas tax, funds are available to continue this
road ; accordingly it is expected that bids will
shortly be invited and if satisfactory a con-
tract let for grading and surfacing this 14-
mile stretch which extends from the La
Honda road to Saratopa Gap which will
afford a new and continuous route from San
Francisco to the city of Santa Cruz via the
California Redwood Park and the town of
Boulder Creek.

VALLEY ROAD CONNECTIONE

The state highway conmecting San Fran-
cisco and the East Bay cities with the San
Joaquin and Sacramento valleys is rapidly
approaching a standard that will meet
increasing demands of tourist and truek
traffic.



CALIFOEXN]A HIGHIWAYN AND PUBLIC WORKS 9

Before and After Colma Bottleneck was Broken

The installation of rock shoulders from
the northerly boundary of Alameda County
to Livermore by maintenunce foreces, and the
completion of Y miles of second-story concrete
pavement 20 feet wide, from Livermore to
Dublin, by Contractor Ball, have led up to
the Dublin to Hayward section, which is now
under contract by Ariss-Knapp Company of
Oakland. This road is being widened, align-
ment and grades improved, and roek surface
placed, while at the same time three concrete
arch bridges are being built at line changes
by Contractor E. B. Skells,

CONSTRUCTION ‘‘PROGRAMMED "’
The system of programming long jobs is

well proved on this contraet. The contract
was let with the stipulation that as the job
would last over the winter, certain work was
to be done before the winter rains to allow of
a systematic control of traffic and the carry-
ing on of that part of the work during the
rains that would least interfere with {raffic.
This has been done. The section from Dublin
to three miles westerly toward Ilayward has
been graded and rocked. Heavy cuts at a point
three miles west of Dublin, known as Bulmer
(Continued on page 31.)
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A Whole Town in One Institution

Something of the Wide Range of Duties that the Division of Architecture
Covers

Ity C. H. KroMEeR, Member American Society of Civil Engineers, Structural Engineer, Division of Architecture.

one institution is the job that confronts

the Division of Avchitecture in plan-
ning the construction program of the larger
institutions of the state.

This is true becanse these state institutions
i large part are in the nature of small
municipalities. A
few facts will illus-
frate this.

The population of
state hospitals s
approximately 2000
each. San Quentin
—the larger of the
two state peniten-
tiaries—has a total
population of over
4000 people and is
gaining an average
rate of three prison-
ers a day, Folsom
has a population of
approximately 2500
people. Other state
institutions have
larger populations than many of the smaller
ineorporated cities of California. Thos in
planning a construction program [or one of
these institutions the Division of Avclitecture
must meet the engineering requirements
demanded of the city engineer, together with
the requirements demanded from an architect.

rF E TASK of building a whole town in

C. H, KROMER.

MORE THAN BUILDERS

But this is not all. The Division of Archi-
teeture is not concerned alone with building.
Consideration nust be given to care for the
physieal well-being of the wards of the state;
to providing them with heat, light, hospital
tacilities, workshops, cooking and dining
lacilities, places for the care and repair of
clothing, and a large mnumber of other
activities that in the town are met by
specialized service.

The Division of Avchitecture accordingly
must be a specialist in the general practice of
the profession. The state architeet minst
know how to build indnstrial plants of various
rinds. Brick-making plants, gasamaking

plants, machine shops, laundry, mechanical
and electrical plants, as well as a score, or
more of other industrial establishments, come
within the range of his activities.

In addition to being an industrial engineer
the state architect must also be a practical
farmer with expert information on how hay
barns, silos, dairy and other farm buildines
should be built.

This is only part of the storv. He must be
an expert on kitehen construetion and refrig-
eration equipment. And his information on
this subject must represent the very latest
thounght in the architecfure and planning of
dietary institutions.

Nor does this end the tale. Institutions
must be heated. Water must be provided.
Sewage systems must be laid out. Trrigation
plants must be developed. And in general
the Divigion of Architeeture must plan a
state institution in all the details needed in
the life of a municipality.

HOW THE WORK I8 DONE

It is of interest to know how this is done
and the care that is taken (o guard against
mistakes,

At the head of the Division of Arehitecture,
which is an integral part of the Department
of Public Works, is the state architect. An
assistant chief of the Division is in charge
of all designs, and a deputy chief is in direct
charge of the administrative and finaneial
work of the Division.

In order that it may more efficiently pro-
vide ihe services demanded of it the Division
is divided into Architectural, Clerieal, Esti-
mating, Construction and Engineering sece-
tions; but in carrying ont the various pre-
rogatives of the Division the sections are
actually further subdivided into the follow-
ing units: Architectural Designing and Draft
ing, Specification Writing, Structural Engi-
neeving, Estimating, Engineering (Mechani-
cal, Electrical and Civil), Counstruction and
Clervical. Tn addition there is an Accounting
Department maintained in connection with
the Division of Engineering and Trrigation
and the Division of Water Rights.

Four designers and two assistant designers,

(Continued on page 23.)
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A Super Highway in Europe

By C, L. McKzgson, Material and Research Engineer, Division of Highwiys.®

miles in length extending from Glas-

eow to Edinbureh, in Scotland, is of
unusual nterest in that it iy probably one
of the most expensive pieces of road econ-
struction ever undertaken. It has besn care-
fully designed to meet the designs of modern
high-speed interuarban
traffic. In type of con-
struction it cxemplifies the
most approved Eurcpean
construetion.

TIIIS very unusual highway project 42

COST OF QUANTITIES

Some idea of the magni-
tude of the project will be
conceived from the follow-
ing table of costs and
guantity: The total esti-
mated cost is $10,878,262.64
inclnding  $1,776,272.50 for bridges and
$942 962.24 for lands. The average construe-
tion cost, exclusive of bridges and right of
way is about $195,000 per mile. Excavation
ol soft material 2,150,000 cubic yards; exca-
vation rock 67,000 cubie yards; weight of Tel-
ford hase 300,000 long tons; weight of surfac-
ing 153,000 long tons: length of drains
821 miles: maximum depth of cut 24 feet;
maximum height of embankment 443 feet.

C. L McKEes=soN.

ADJUSTABLE BRIDGES

The road traverses a rather sparsely popu-
lated seetion and passes through several vil-
lages but no large towns or cities. DMost of
the road is on new location although old
routes have been utilized for a portion of the
way. Coal mining has been carried on for
many vears in the region traversed by the
road and subsidence of the entire countryside
occurs from time to time. This unusual con-
dition has been taken into consideration in the
design  of bridges which have been made
adjustable by keeping the deck separate from
the abutments in such places and by provid-
ing recesses in which hydraulic jacks can be

*This is the first of a series of articles by C. L.
McKesson, Material and Research Engineer, Divi-
sion of Highways, giving his impression and obser-
vations of road practices and some additional
engineering features gleaned during a trip through
the British Isles and France, with a brief side trip
into Germany. This trip in so far as road inspec-
tions were concerned covered approxmately 2000
miles of automobile travel.

placed for the purpose of raising the bridge
deck from time to time as this becomes neces-
sarv. In one or two places where the coal
has mnot already been mined the highway
authorities purchased the coal ““in place”
from the owners with the nnderstanding that
it be allowed to remain and that lowering of
the road be thus aveided.

SEPARATE TRAFFTC LANES
In the design of this improvement the
engineers took into consideration the prob-

Teltord hage under construction.

ability of urban development along the new
route. They also took into consideration the
difficulty which has been encountered in
Europe and elsewhere in getting traffic to
utilize to the best advantage a roadway con-

Section of finished roadway on the Glasgow end,
Sidewalks are of tar macadam. Afler (he Telford hase
is thoroughly locked and filled, the road ig surfaced
with three inches of tar and maeadam,
taining a large number of traffic lanes.
Experience on some very wide pavements near
London had indieated that it is very dilficult
to seeure a distribution of traffic on exces-
sively wide roadways. As a result of their
observations the engineers who designed this
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work have planned that the entire improve-
ment ultimately have two traffic lanes, each
30 feet in width.

DETAILS OF DESIGN

On approximately [our miles adjacent to
Glasgow the roadway has been graded to a
width of 120 feet between slopes. The typical
cross-section shows two 10-foot sidewalks, «
5-foot parking on cach side for service pipes,
two 30-foot roadways with a strip in the
center 30 feet in width which it is expected
may be nsed by an electric railway. On the
next 31 miles the road is being graced to a
width of 100 feet between slopes and one 30-
foot roadway is constructed with one edge
adjacent to the center line. The cross- @ectmn
also shows an 8-foot sidewalk. On this see-
tion it is planned that future development,
when required, will include the construction
of another 30-foot roadway separated from
the first by a curb along the center line of the
road.

In general, the road is to have a Telford
foundation about 12 inches in thickness placed
in a ecinder subbase.

An accompanying picture shows the Tel-
ford base under construetion. A very heavy
concrete curb has been eonstructed along each
side of the roadway extending to the full
depth of the Telford base. This curb serves
as a foundation for a 6-inch by 12-inch stone
curb which projects above the roadway with
a 6G-inch curb face.

The other picture shows a section of the
finished roadway on the Glasgow end of the
project. The sidewalks are of tar macadan.
After the Telford base is thoroughly locked
and filled the road is surfaced with 3 inches
of tar macadam which is to be followed, after
traffic has used the road for a time, by a 2-
inch covering of asphalt conerete. This type
of eonstruetion appears massive compared
with some of our thin reinforced road slabs
but it is, in general, typical of the practice
that has prevailed on important roads in
France and Germany for many years. It is
due to this heavy but more or less flexible
base that it has been possible to build up
road surfaces which suceessfully withstand
eontinuous traffie, practically without load
limit. It is mothing unusual to see heavy
steam-driven trueks with net loads of 30 tons
or more traveling at high speed.

In this connection it is interesting to note
that while such extremely heavy loads are
permitted on the highways that the freight
cars on the railroads carry only 8 to 10 tons.

The surfacing on this road, first of tar
macadam and then of asphalt concrete, is also
more or less typieal of English practice.

On some of the new grade reinforced con-
crete base is being construeted. This base has
a cinder and stone subbase and is itself in
reality a very substantial pavement, Tt is
laic in 20-fnot panels with reinforcement top
and bottom. The panels are constructed
alternately and a reinforced concrete beam is
built nnder each tramsverse joint. The con-
crete is 8 inches in thickness and of 1-2-4 mix.
l‘lus very rugged concrete pavement is to have

a cover consisting of 2 inches of asphalt con-
crete. It will be noted that the total thiek-
ness including subbase reinforced concrete
and asphalt wearing surface is 18 inches.

STORM DRAINS

A storm drain system is being installed and
cateh basins provided throughout the entire
route for handling storm water. Consider-
ing the great width of the improved roadway
and the heavy type of construction it is not
at all surprising that the total cost ol this
road should reach the stupendous average of
$250,000 per mile. On the seetion adjacent
to Edinburgh the total estimated cost is
$369,854 per mile.

INTERSECTIONS

The chief engineer has given mueh atten-
tion to the proper design of intersections and
also to the matter of securing proper sight
distances on vertical curves. The intersec-
tions, where completed, under this plan had
a very pleasing appearance and seemed to
insure reasonable sight distance.

SIGHT DISTANCE ON VERTICAL (URVES

The following is quoted from the chief
engineer’s description of the design of the
vertical eurves:

“Vertical curves at sags are (o be parabolic. The
length of the curve is to be generally 150 times the
algebraic diffevence of the grades per cent (equivalent
to u civeular curve of 15,000 feet radius). Vertical
curves at summits are to be parabolic. The length
of the curve is to be 120 times the algebraic difference
of the grades per cent (equivalent to a cirenlar enrve
of 12,000 feet radins) except at bridge or other cross-
ings where it is necessary or desirable to keep down
the amount of banking, where a length of 80 times the
algebraic difference of the grades per cent is desiv-
able and a length of 50 times will be the ultimate
minimum (equivalent to a circular cnrve of S000 feet
and 5000 feet rvading respeetively). With such
vertical cnrves al swnmits, the minimum lengths of
the line of sight to the horizon from a point in a
motor car 3 feet above the ground are respeetively
MG.4 feet, 282.8 feet, and 223.6 feet, and the (is-
rances at which two motor cars B feet high become
mutually visible arve 692.8 feet, 565.G feef, and 447.2
feet.”

This important highway project is con-
ducted under the general supervision of Sir
Henry Maybury, Chief Engineer of Trans-

(Continued on page 24.)
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Economics of Coordinated Waler
Are Studied by Legislative Commillee

v v v

EARINGS upon economic and finaneial
H phases of the proposed plan for the

coordination of the water resources
of California were held by the joint legis-
lative committee in San Franeciseo on Febru-
ary 20, 21, and 22, and in Sacramento
on March 16th.

The large attendunce at these meetings and
the interest shown in the hearing evidenced
the importance that the people of California
are attaching to the investication of the
water resources of the state and the effort to
solve the problems attached thercto.

The diseussion at the San Franeiseo hear-
ing, lasting over three days, eentered about
the following subjects:

1. Physical features of the plan and the

first unit suitable for development.

2. Suggestions for finaneing the project.

3. Plans for distributing the power that
the various projeets would generate,

4. The rapidity with which an attempt
should be made to make the plan in part at
least affective.

OTIIER ISSUES

At the Sacramento hearing the morning
session was devoted chiefly to the considera-
tion of the plan as its affected mountain and
foothill counties. The questions at issne had
particular veference to the reservation of
a portion of the water falling upon and
originating in these counties for the use of
lands located therein.

The afternoon session, which consisted of a
conference between the Legislative Committee
and the members of the Sacramento-San Joa-
quin River I'roblems Conference, developed
an entirely new angle in the discussion of the
problem, Members of the latter conference
cominillee urged the importance of a4 program
that would afford early relief to the delta
lands and thus overcome objection to the
diversion of water in the Sacramento and San
Joaquin valleys.

PHYBIVAL PEATURES OF THE PLAN

This phase of the subjeet centered chiefly
about the relative merit of the Kennett and
Tron Canyon projeets.

. L 4

Representatives of the manufacturing
interests along Carquinez Straits and Snisun
Bay declared that while 3500 second feet
released into the delta of the Saeramento
and San Joaguin rivers would solve the
salinity problem as far as farm lands in the
delta were eoncerned, it would not give the
industries the large supply of cheap water
upon which they stated their successful opera-
tion depended. Speakers declared that the
growth of California up to this time had
largely been the result of the development of
agriculture through irrigation.  Future
growth, it was predieted, would depend upon
the growth of manufacturing, This in its
turn was declared to be dependent upon the
presenee at manufacturing sites of large
supplies of cheap water.

Speaking upon this phase of the matter Mr.
Warren MeBryde stated that nowhere in the
world was there a landlocked harbor with
large supplies of fresh water so close at hand
as was Lhe case with San Francisco Bay. To
make that supply available, he deelared, that
a barrier must be erected.

Mr. MeBryde also urged the importance of
developing industry as a market for the power
that would be produeed under the coordi-
nated plan. He estimated that §15,000,000
would be available for the eonstruclion of a
barricr, if the carnings as a highway toll
bridge were capitalized; and that another
$15,000,000 would be available from its use
as a railroad bridge. The damage to indus-
tries to date from the invasion of sall water
was placed af. aver $25,000,000.

The importance that the industries of the
section attach to the barrier was evidenced
by the announcement that they had employed
Thomas S. Means to make a study of the eco-
nomic phase of the barrier construction,

SUGIESTIONS FOR FINANCING

There were a number of suggestions for
financing, all of whieh contemplated a sub-
stanfial income from power sales. Repre-
sentatives of power companies indicated their
willingness to take over the power load if it
could be acquired at a cost not greater than
they would have to pay for thal privately
developed. Tt was also pointed out that the
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eeneration of power by steam is now lower
in cost than that developed by water, owing
chiefly to the low cost of oil.

The question of whether or not any part
of the cost could be levied on agricultural
lanid developed a difference of opinion among
representatives of agriculture there. Against
the statement of one spokesman that the entire
project would have to be financed without
charge to farm lands, another spokesinan
declared that some farmers must prepare to
spend more money upon their land than they
now are spending or their condition would get

worse rather than better. A resident of the
lower San Joaquin Valley stated that in that area
pumping plants and equipment in that district, repre-
sented an investment of $25,000,000 for which the
farmers were paying. Ile declared that the plan for
coordinated use of the water of the state would mean
a huge saving in pumping equipment to landowners
of the southern San Joagunin Valley.

There were recurreut suggestions of a state bond
issue to cover the cost of the initial development.. Oue
speaker snggested that Lhe state issue bonds with
certain designated and benefited districts and areas
upon which the burden of their repayment would fall.

One suggestion was that the state adopt a plan by
which water would be sold at cost less the power
income, This sume speaker declared that there
should be an actual reservation of water in any
reservoirs that might be built te take care of the
future irvigation of lands in the Sacramentn Valley
and their adjacent foothill areas. TTe suggested that
a vary nominal standby charge might be made against
these lands for this water reservation.

A plan advanced by another speaker was that the
project be divided between (he federal and state
govermnents ; that the former assume the cost of the
Tron Canyon project and the latter the cost of such
other units as might be included in the initial
development.

My, W. 11, ITolmes, representing the Modesto Inrri-
gation District. declared that the dams constructed
by irrigation districts along the east side of the San
Juaguin Valley had helped fresh water conditions
in the delta by equating the flow of the viver. It was
his opinion that these districts should be given credit
for this in auy plan for fivancing a stute-wide plan
that might be adopted.

DISTRIDUTION OF POWER

Power loomed up lavge in all discussions as to
financing. The wethod of distributing power was the
oceasion of the chief debate of the entive proceedings.
Franklin . Hichborn urged that the commitlee study
the Ontario plan, and advocated state distribution of
power in the manner advoeated in the Water and
Power Act. He urged that distribution of the power
by the state should be included as an essential part
of any plan, and that no attempt should be made to
do anything with the plan unless means and methods
had been perfected for the immediate distribution of
power by the state.

I.. A. Bartlett of Berkeley followed Mur, Llichborn,
His plea was that cities be allowed to buy state-
generated power. Ile suggested that high-duty power
lines be made publie carriers, thus assuring competi-
tive rights to power users, Mr. Bartlett stated that
he was unwilling to go as far as Mr, Ilichborn in
asking that nothing be done until state distribution
of power was assured. He urged, however, what he

termed the essential importance of the sale by the
state of actual kilowatts as ngainst a sale to private
power companies of the privilege of generating
power. In this matter Mr. Bartlett also urged a sale
of power. if made to private companies, on a year-to-
veur basis.

THE TIME FLEMENT

Many speakers urged that the time element was a
controlling factor in the whole plan. John 8 Drum
dechived that the state wax now acting 10 years
after the time that this plan shonld have been made
effective.  Speakers from the lower San Joaquin also
nrged the importance of having a report with a recom-
mended plan ready for submission at the next meet-
ing of the legisliture,

Against this, other speakers declared that the legal
phases of the plan had not been considered, and that
suflicient time must be taken for a thorough study of
its every phase,

A number of speakers veiced the thought that the
important thing to do was to develop o complete plan
which could be earried out on a unit basis, and into
which each development would have its proper place.

Fred 11 Tibbetts voiced an objection to “proceed-
ing too fast.,” declaring that the plan might be used,
but only if this danger of overhaste was avoided. The
salinity problem, he stated, was not getting worse
but would get better.  Ile also stated that there was
sufficient water in the streams for present irrvigation-
ists in the Sacramento Valley. The industrial prob-
lem. he predicted could be solved by the construction
of o dam at IFall River on the Trinity River at au
quarter the cost of u salt water barirer.

ASK LOW IIEAD DEVELOPMENTS

At the Sacramento hearing the method suggested
to secure the early relief required was that low head
developments for the storage of water should be given
precedence over high head projects. The lower cost
of such low head developments, their greater acces-
sibility, and the less time that would be vequired for
their construction were cited as evidenve of the fact
that they would give the relief desired before such
velief could be secured from more cxtensive projects
such as the Kennett Dum.

To assure the priorvity of such lower and cheaper
development in the construction program ol public
utility companies, members of the conference urged
that the law be amended to empower the Railvoad
Commission to select the sites and loeations for dams
and decide project priorities in the construetion pro-
gram of public utility corporations. The exercise of
such power is justifiable, so its proponents urged, on
the ground that the State Ruilvoad Commission should
take all uses of water into consideration, and that the
use of water for the generation of power should not
outweigh all other uses.

Specifically the conference committee named the
Folsom Dam as one that conld be built immediately.
The Iron Cunyon and Trinity River dams were also
suggested as structures that would fit into such a plan.

Objections to the proposed low head development
were nrged as follows:

First, high head dams develop cheaper power than
low head projects;

Second, if the cost of the hydro power is matervially
increased. the companies will be forced to the use
of steam power, and waler storage by publie utilities
will lavgely cense,

The statement was made that the cost of generating
power as between hydro and steam plant is so close
now, that while hydro power is cheaper in Qukland
than steam power, the reverse is true in San Fran-

(Continued on page 24.)
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INYO SCENES
The Old
Order
Changeth
Giving
Way
To The

New

|

Unique Sierran Conlrasts Are
Offered by California Slale Highways

By W. A,

CHALFaNT, author of “The History of Inya

County,” and "The Outposts of Civilization,”

and editor of the Imyo PReglarer.

two-mile-high snow-capped range, ““the

crown of California,’’ as one visitor
termed it; to have a try at skiing, snowballing
and winter sports; to view some of Ameriea's
noblest scenery mantled in its winter white-
ness, while the beholder basked in balmy sun-
shine; to dip into a warm and delightful
piunge under a midwinter sky ; to enjoy high-
class accommodations and a neverlagging
hospitality and welcome—sueh were some of
the details noted by something over a score
of guests of the Bishop Chamber of Com-
mercee, during a winter sighf-seeing tonr to
Owens Valley and the high Sierras February
11, 12 and 13,

Tens of thousands of people know the
Sierras in their summer aspeet; compara-
tively few know of their winter sublimity or
the comfortable enjoyment of that spectacle,
The tour was planned on nonprofit lines, to
introduce those charms to a new public.
Every Los Angeles newspaper, its chamber of
commerce, tourist burean and motor transit
companies wers represented in the company
of travelers. A comfortable big motor bus
was the means of travel,

11 O RIDE in eomfort along the base of a

Leaving Los Angeles on the morning of the
11th, the party reached Little Lake for lunch.
The day’s journey, past the chemical plants
on the shore of Owens Lake, through Lone
Pine, and past the bases of Mount Wkitney,
Mount Williamson and other towering peaks,
ended at Independence, where a dance in
honor of the visitors preceded their repose at
the modern Winnedumah Hotel.

Bishop was reached early the next day, and
the noted Kittie Lee Tnn became the base nf
operations,  Citizens had private cars ready
10 convey every one to Mammoth, center of
seenie interest, There luneh, provided by the
chamber of commerce, was ready, and after-
ward cars look passengers on another mile or
so to where snow unbrokenly covered the
ground.

Return was made for the night. An item
of the entertainment available was a display
of films of the beautiful series of mountain
pietures, motion and stills, to which J. W.
Bledsoe, veteran photographer, has devoted
some vears of labor. As it happcned, the
theater’s regular program at the time
ineluded one of the many movies “* westerns™
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filmed (wherever the scene is supposed to be
laid) in Owens Valley and vicinity.

While in Bishop, some of thes visitors
hunted up sowe of the local novelties. One of
these is a bar said te have cost $8,000, which
originally decorated Tex Rickard’s noted
Goldfield **Northern'’ saloon. Another novel
industry of which they learned is a ‘‘fish-
worm'’ farm-—an enterprise not so fishy as it
sounds, for the small boys of the vicinity col-
lect an aggregate running into hundreds of
dollars yearly by the sale of *“‘garden hackle’’
to tourists who rely on that time-tried bait
rather than on the faney flies affected by the
aristocracy of anglers.

On Monday, February 13th, the more than
delighted sightseers left for their fields of
labor, stopping on the way for the enjoy-
ment of a plunge at Keough Hot Springs,
and a comphmentary lunch at Lone Pine.

Every visitor was enthusiastic over his or
her experience on (he brief outing, and a
dozen or so of them committed their opinions
to writing. Sneh phrases as *‘wonderful hos-
pitality, mosl gorgeous country, marvelous
time, marvelous people, wonderful trip and
climate, majestic splendor of the high
Sierras,”” are samples from that symposium.

Among the items praised was the wonder-
ful roads leading to the high Sierras scenic
region. In that he points out a factor of
prime importanee in making the ecountry
better known, in the vast improvement of its
sonthern approach. Time was when an auto
trip from Los Angeles lacked much of heing
enjoyable. One by one the drawbacks have
been overcome. Corkscrew roads have been
straightened, and eonrses changed to elimi-
nute needless distance. Surfacing and oil
have supplanted loose gravel and sand. What
has been already done has practieally eut
traveling time between Los Angeles and
Owens Valley in two, while the discomforts
have been reduced in more than equal pro-
portion. Other seetions of California have
roud improvement also, but probably there
is no other equally long drive in which the
contrast between the past and the present is
more marked. Improvements still go on,
under the able direction of Division Engineer
Somner, for whom his distriet has only the
highest commendation.

It was dusk us she stopped at the roadside filling
station.

“1 want a quart of red oil,”” ghe said to the service
man.

The man grsped and hesitated.

“Give me n quart of red oil,” she repeuted.

“A quart of r-r-red oil 7" he stuttered.

“Certainly,” she said. *“My tail-light has gone out.”

Chief Solano Will
Sleep Undisturbed
By Modern Traffic

Progress exeeated a right flank movement
in deferenee to sentiment, in order that the
bones of an aboriginal American hero .nay lie
undisturbed.

Square in the middle of the right of way
of line ehanges just ordered by the California
Highway Commission between Rockville and

Cordelia, Solano County, stands a lone buek-
eye tree, a living monument to the mouldering
remains of Chief Solano of the Suisun tribe.
- Solaro County was named for the old chief,
who rates as one of the most heroic and best
regarded Indians of pioneer days in Cali-
fornia, Few of his tribesmen remain. but a
number of years ago, the buckeye tree, one
of the first brought to California, was planted
on his grave by Solano ecitizens as a testi-
monial to Selano’s friendliness to men and
women of the Caucasian race.

Completion of state highway changes
between Rockville and Cordelin will soon
result in thousands of cars thundering by the
lone bucksyve, but Solano will sleep undis-
turbed.

Highway Officials Adopt
Resolutions of Lespect

The following resolution was adopted by
the Western Association of State Highway
Officials, which was in session in Los Angeles
at the time of Mr. Fletcher’s death:

WiueEREAS, Austin B, Fletcher, one of the founders
of the Western Association of Stote Highway Officials,
passed away at Washington, D. €., on March 9,
1928; and

Wuereas, Mr., Fletcher wag one of the notable
highway engineers of the United States, embodying
in his life both the high ideals of his profession and
ibts imltstllnding service to state and nation | therefore

e it

Ruasolved, Thut the Western Associntion of Stnte
Highwny Officinls extend to the relatives of Mr.
Meteher in their great sorrow, the heartfelt sympathy
of its members ; and expression be given to the sorrow
that the members of this association feel in the
loss of a personal friend nnd a1 most honored and able
member of their profession; be it further

Resolved, That a copy of this resolution be spread
upon the minutes of the Western Association of
State Highway Officials ns n lasting tribute both to
a life well lived and to a eareer, & monument to which
are better highways the nation over.

“Listen.” remarked the exasperated driver over his
shoulder, “Lindbergh got to Faris without any advice
from the back seat.”
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THEORIES OF STATE
HIGHWAY FINANCING
THE QUESTION

1508 Chestnut St.,
Philadelphia, Penn.
Department of Highways,
Sacramento, California.

Dear Sirs: | am preparing data on the subject of
the maintenance of principal or state highways
through the medium of gasoline and motor vehicle
taxes solely.

Kindly advise me what policy your state pursues
in this connection and what your general opinion
is regarding the matter. If you have issued any
publication dealing with the subject 1 will appreci-
ate your sending me several copies thereof.

Awaiting your convenience, | remain

Very truly,

ROBERT MAYER.

THE ANSWER

To whieh Lhe following reply was made:

The present policy of Californiz is that
state highways are financed solely through the
imposition of taxes on gasoline and fees upon
motor vehicles. In the early days of our
state highway history, roads were built
through funds derived from bond issues.

In our opinion the method of financing
highway construction depends largely upon
the era of highway building in which a given
state finds itself and the attitude of the pub-
lie of that state toward good roads.

Thus the bound issue wmethod in the early
period of California’s good road development
was undoubtedly the best plan to finance the
construetion of improved roads, running into
what was then considered a very large cost
per mile. In faet it was probably the only
method that eould be used, as the number of
registered motor vehicles and the consump-
tion of gasoline in highway transportation
waus then so small that it would not have
vielded sufficient income even to have made a
start upon any program that would promise

an adeguate state highway system. Bond
issnes made a large sun of money immedi-
ately available, enabled a state road system to
be nnder way in a comparatively short time
and by actnal demonstration edueated the
people in the knowledge that good roads pay
for (hemselves with big dividends added. The
bond plan also cnabled the cost of these early
roads to be spread over the generations that
will enjoy them and profit by them. Nor will
these later paying generations be injured, as
the roads that are being and will be turned
over to them are an asset far greater in value
than the debt that they will be called upon
to pay.

This carly period, however, in California’s
roacl history is past. [n public affairs as in
private business, it is foolish to borrow money
when payment can be macle from cash in hand,
The number of motor vehicles has inereased
from 28,600 in 1909, the year that California
voled its first bond issue, to 1,736,765 in 1927,
The gasoline used in motor vehicles in Cali-
fornia totaled 1,071,680.000 gallons in 1927,
It will thus be seen that the uniform charge
of #3 levied upon passenger cars, in Cali-
fornia, with a graduated fee upon trucks,
together with a tax npon gasoline, yield a snm
that enables California to build and care for
its roads on a pay-as-you-go plan.

While it is true that interest on bonds
should be considered as part of the operating
eosts of highways and not as a capital invest-
ment, and that the book cost of roads is the
same whether built with borrowed money
or paid from existing reserves or income, vet
this is largely a matter of bookkeeping
technique. The fact remains that the tax-
payers are little concerned as to whether the
saving made by (he pay-ss-vou-go plan is
eredited to construction or operation as long
as the money remains in their pockets, The
saving in interest charges to California tax-
payers by the eash payment plan as compared
with the issuanee of bonds amounts to many
millions of dollars annually, and constitutes
a very real reduetion in the cost of state
government,

To put the matter briedy: California’s
experience is that good roads, properly
located and well econstrueted, pay whether
built with borrowed money or paid for with
cash. Tt is good busmess to pay cash if you
can. Il is poor business to go without the
rg:lui';, if a bond issue will make them avail-
able.

There are only twe really important questions
before the American people today—how to pay and
where to park—Erchange.
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Highway Policies in California

Divector of Public Works Tells Outstanding Features of State Road
Admincstration

By B. B. Meeg, Director of the Depurtment of Public Works, State of California.

IIE highway history of California may
be divided into three periods. The first
period dealt chiefly with construction
activities. The second was characterized by
the development of better and more adequate
maintenance methods. The third period, npon
which we have now entered, should be markad
by both aetivity in construetion and adegnacy
in maintenance.

California pioneered the way awmong the
states of the mation in the construetion of
mmproved highways. Unfortunately the word
Ypermanent’”  instead of the word “‘im-
proved' was used in popularizing these sarly
roads. The impression created was that
improveil roads, even witlhout proper main-
tenance, would prove permanent in fact as
well as in name,

The result of this false immpression as to
the permanency of surfaced roads was that
maintenance aliotments as compared with the
mileage of improved highways became
inereasingly inadequate. When the roads
pave evidence of impairment under the traffic
that they themselves had created, the people
awoke suddenly to the faet that highways
that they had eonsidered as indestruetible
were bresking down. The pnblie was startlen
and confused. And vel looking back over
that period and with the knowledge that we
now have, the wonder is that the narrow and
thin pavements stoo'l up as well and as long
as they did under the unexpected traffie. In
faet many miles of these early pavements are
still in serviee,

CONTRIDUTION OF EARLY BUILDERS

The contribution of these early builders of
California’y highways was a threefold ome:

Tirst, without precedent to guide them or
experience lo (each them, a pavement was
designed that for years carried a traffie far
greater than the most enthusiastie of early
day good roa's promoters predicted.

Seeond, this pavement was generally so
designed that it eonld be widened and thick-
ened without the loss of the original invest-
ment, when the surface began to break under
the stress of traffic.

Third, the narrow and thin pavements then
Luilt made possible a highway mileage that

in its tarn accustomed and converted the
people to the zospel of good roads.

SECOND PERIOD

The second period of our highway listory,
from which we are just now ecmerging, was
characterized rather by the development of
adequate maintenance wethods than by the
extension of imaproved highways.

Brought to a realization of the fact that
improved highways were not of neeessity
“permanent’’ roads, the publie also realized
that thase roads were worth to the state many
times the combined total of their construction
and maintenance cost. Money for adequate
maintenance, ineluding widening and thicken-
ing operations, was voted by a law levying a
two-cent tax on gasoline. Inecreased traffie
also made necessary a better alignment of
highways than was required during the earlier
period when the traffic volume was less. The
work both of maintenance and realignment
was ably performed.

A further notable improvement of this
sceond period was the separation of many
highway and railroad grade crossings by the
construetion of overpass and underpass strue-
tures. In other instances grade crossings were
eliminated by relocating highways on an
alienment that avoided traclk crossings. There
ig still mueh of this work to be done, but
an excellent beginning has been made,

NOW ENTERING TITIRD ERA

With revennes for new construetion again
made available through the one-cent gasoline
tax enacted by the lust legislature and
approved by Governor Young, we are now
very definitely entering upon the third period
of onr highway history. This period should
inelude the ontstanding features of the two
earlier periods. Lt should be one of construe-
tion activity ecoupled with adequate main-
tenance.

Those of ns in whom responsibility for the
administration ol onr state highway system is
now vested, should profit by the experience
of the early road builders. We must prepare
for a traffiec far greater than that which now
exists. In building methods and highway
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policies, we must look both backward and
forward.

In building for the future, however, we
must not forget that we also owe a duty to the
present. Mr Fred S. Moody, member of the
California Highway Commission, put this
matter very suceinetly in an article dealing
with California’s mountain highways. Refer-
ring to the ehange from bond issues to gasoline
taxes in finaneing road construction, Mr.
Moody well said: ““We are building our roads
on a pay-as-you-go plan, and the people who
are footing the bills should be entltled to
road service within their life time.”" 1
heartily eoncur in this statement.

TEN COMMANDMENTS

I might snmmarize outstanding phases of
present highway policies in the following Ten
Commandments of California road building :

1. The present highway system must be com-
pleted within as short a time as is compatible with
sound engineering and economical construction. We
want haste, but not the kind of haste that makes
waste.

2. The inclusion of new roads into the state
system should be postponed until such time as the
present system nears completion,

3. Adequate provision for future development
should be assured both through providing wider
rights of way NOW, and through reserving for
public use areas adjacent to the highways of par-
ticular scenic charm or recreational value,

4, On rocads where present traffic is not heavy, 2
low cost surface should be provided that will ade-
quately care for the existing travel, and which will
become a part of a well-packed base, when future
traffic demands a larger pavement investment. Our
recommendation for this class of highway is the
oil and rock surface, known as the California type
pavement.

5, Relocation of roads should be made where it
is possible to eliminate grade crossings by such
realignment. An agreement should be reached
between state highway and railroad cfficials for
a definite cost-sharing policy in the construction
of grade eliminations and grade separations.

6. Repair on our highways must be immediate
and continuaus. Ewery maintenance man in our
work must also be a minute man. Regular traffic
counts and studies must be made to determine
traffic trends and to enable present roads to be
widened znd thickened in advance of deteriora-
tion or destruction.

7. The routing of present unlocated roads by “the
most direct practical route” as prescribed by law
and as determined by experts, trained and skilled
in this work, must govern in all location matters.
In the words of Governor Young, location of our
highways must be determined “by traffic pressure
rather than by political pressure.”

8. Highway funds are to be budgeted for each
biennium in advance of their expenditure. Sug-
gestions and proposals for highway financing out-
side of and in addition to present revenues should
be discouraged. Our present income we hope will
be adequate and if we spend it wisely we believe
will be continuous.

9. Construction of toll roads for through traffic
should be discouraged. This is the business of the
state and counties,

THiwminated Railroad
Grade Crossing Signs
Realizing that the hazard at railroad grade
crossings is much greater at night than dur-
ing the day, R, E. Pierce, Acting District
Engineer of Distriet Ten, with headquariers
at Sacramento, has installed a number of

illuminated signs at various main line grade
crossings in this distriet.

Two ecrossings have been so protected al
Tracy for some time, and the comments from
people who travel this stretch of highway have
been so favorable that we have just completed
the installation of signs at two more grade
crossings, namely, Hateh erossing south of
Modesto and MeConnell crossing south of
Sacramento.

10, Construction should be by contract rather
than by day labor, unless the bids of contractors
are unreasonable.

In econclusion: The State Department of
Public Works will spend over $50,000,000 dur-
ing the present biennium.

We intend to sce that these millions are
spent legally and prudently and in a manner
consistent with good public poliey.

Further we intend that the people shall
know in advance just where we are spending
this money, just how we ure spending it, and
why we are spending it as we are. It is
their money. As stockholders of the State
of California, they are entitled to authorita-
tive information as to where, how and why
their money is spent. CavrrorNia Hiciways
AND Pusric Works, the official journal of the
Department of Public Waorks, is issued to give
this infornation to the people.

I'f T might characterize in one phrase the
policy outlined above, I would say that it
is one of partnership between the people of
California and the authorities charged with
responsibility for the construction and main-
tenance of the state highway system; a
partnership that has for its ebject the build-
ing and betterment of the state that it is the
great privilege of all of us to serve.
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CALIFORNIA HIGHWAYS

The highways are un endless chain
That lead ‘rom here to there,
With no begiuning and no end
But reaching everywhere.

On concrete ribbons swmoothly Inid
A million motors glide,

The work of engiveeriug skill
And Californin’s pride.

Throughout this reanlm of seenic charm
On every hand they go,

From Shasta’s view in Siskiyon,
To mystic Mexico.

Here orange groves with vineyurds vie
And fraitful erchards bloom,

While towering to the vaulted sky
Great snow-capped mouulaios loom.

Where can be found such wondrous scenes
Amid a ellme supreme?
A puradise for motorists
Beyoud their fondest dremmn,
The tourist from the icebound East
Finds here relief and rest,
With welcome to a sun-kissed land
And highways of the best.
—Charles L. Tompkins.

SOME DEFINITIONS OF
ENGINEERING TERMS

This list of definitions wes compiled by R. W.
Jmery of Cleveland, Chio,

DRAFTSMAN —A man who puts his ideas on
paper for the boss to change,

CHECKER—A man with a blue pencil but with-
out a conscience.

TRACER—A slave who, knowing nothing himself,
never understunds what the druftsmun thinks he
knows.

BLITE PRINT BOY—A skunk with a dirty neck,
who smokes cigarettes and oecasionally makes a blue
print.

TOOL DESIGNER—A  eollection of erroneous
ideas surrounded by a boss

DRAFTING ROOM—A place where tiwe between
arguments is spent making drawings to be changed,

DATA BOOK-—A collection of information that
na one needs,

TRACING —A piece of linen used to take the high
spots off of ernsers,

ENGINEER-—A mecharieal genius who spends his
time thinking up ideas which he refuses to recognize
when lbe meets them vn a deawing.

A ““Model" Application

Below is an exaet copy of a letter reeeived
in one of the distriets of the Division of High-
ways from an applicant for an engineering
position.

*This morning I left my formal application in your
office. Look it over. There is some guod experieace
represented thereon—experience which I have profited
by. While on the U. 8. Geol. Sar. I was considered
“plenty good'—one of the best recorders and rodmen
of my time. [ was accurate, speedy, and neat. Not
long ago I applied for u certain engineering position
but was sensihle enough to turn it down as I did not
know some neccssary methods for the efficient dis-
charge of my duties. It hurt like hell o have to
give up—but it did oot daunt me! I went home und
lewrned the method; nnd this bas n direct bearing
upon my applying to you. What I do not know, T'll
soon lemrn, You will never regret employing me.
Remember that when you need your next man.

“While T prefer to remain in the office on account

.of being marvied and huving a small family, I will

readily go into the ficld whonever you deem it neces-
sary. 1 know the adjustmments and uses of the trunsit,
level, plane table and thecdolite; being maost skillfal
with (e level, Wken you need your next subordinate,
notify

Yours Lruly,

“You want & man—
I want a job

Yoa have the job—

And I am the man!"”

‘““LIZZIE LIZ"
(With apologies to Kipling's ‘‘Gunga
Din"’)

By Jonx Howg EnciiL, (fleen-yeur-uld son of Hurry
A. Encell, attorney for the Division of Highways.

You can talk of all your cars,

And say that mine is full of scars;

But I'd like to see you bent mine on the hille
My heap is funny lookin®,

And she stands a lotta jokin',

And when it's cold the driver always gets the chills,
Although the brakes are almost gone,

And there's not a shop where she would pawn
She is mine, and I will keep her, Lizzie Liz.
Oh, it's Liz. Liz, Liz,

You chuggin' lump of scrap tin Lizzie Liz
You are¢ makin' such a racket

You Jjust rattled off a bracket;

For Gawd's suke get u goin', Lizzie Liz!
You guys may think it's funny

When T call my Lizzie “Honey,"

But it's just a little coaxin'

That she needs.

You can swear and you caa cuss,

Or even kick my little bus,

But a few kind words is all she ever heeds.
You can talk of Chevs and Stars,

And all those kind of cars,

But I'll keep my little Lizzie Liz.

Obh, it's Liz, Liz, Liz,

Friend Henry's gift to Scotland, Lizzie Liz:
I tell the boys 1 drive you slow

When it’s really all you'll go:

I wouldn't hurt your feelin’s, Tizzie Liz.

“Are you fond of autes?"’
“Am [? Bay, you shounld see the *rvuck I ate for
lunch."—RBusiness Builder,
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Santa Barbara to Plant Trees
Along 20 Miles of State Highway

LANS for the immediate planting of
P shade trees on twenty miles of the Coast
highway, from FElwood to the county
line at Rincon in Santa Barbara County,
have heen outlined by a committee of Santa
Barbara citizens headed by George A. Black,

The committee recommends that the first
planting should be done
between a point two
|| miles east of the resi-
dential portion of Car-
pinteria  and to the
Elwood road near the
railroad station known
as Blwood, 12 miles west
of the city of Santa Bar-
bara. The evergreen
trees recommended com-
prise six varieties of
blooming evergreens
and three varieties of
evergreens without blooming qualities.

There will be thirteen sections along the
line of highway to be planted.

The Cupressus montezuma, a fernlike ever-
green, has been selected to be used between
old town, Carpinteria, and the concrete bridge
west of Carpinteria, while the beautiful jaca-
randa, with its slightly leafy foliage and blue
trumpet flowers, will start where the Cupressus
stops and will continue through the resi-
dential section of Carpinteria to the east
bridge, and from that point easterly the pink-
blooming euncalyptus will be used to the fork
of the roads north of the Sattler tract of land.

Later, the planting will be continned with
a species of tree to be selected, over the remain-
ing one-half mile to the west line of Ventura
County but wnot until the new highway
between the two points is graded. From old
town to Toro Canyon road, through Serena
Park section, where excellent soil conditions
prevail, the scarlet-blooming eunecalyptus, the
handsomest of the eucalypti will be planied.

From Toro Canyon road to the approach to
Summerland the silvery blue euealyptus will
be used ; through Summerland Aecacia melan-
oxylon has been selected; over the new road
at Ortega Hill the fantastic, wide-spreading
Cupressus macrocarpa will be used to the
lower lands. At the approach to Montecito
to the east ecity limits of Santa Barbara, the

GEORGE A. BLACK.

same tree as used at Serena Park, the scarlet-
blooming encalyptus, will be used.

From San Roque road, along the south side
of San Roque Park to La Cumbre avenue
the orange, large-bloom acacia will be used.
TFrom San Antonio road to the east end of the
Lombardy poplars, planted years ago by
George 8. Edwards, the eream-colored acacia
is designated. From the west end of the
Lombardy poplars and through Goleta to the
conerete bridge the golden-orange aecacia is
recommended. From the bridge, through
West Goleta to Fairview avenue the magnolia
is chosen and from this avenue to the east line
of Corona del Mar the Casuarina stricta is
named, and from that point to Elwood station
the pink-blooming euecalyptus is to hold sway.

All of the trees in the list are hardy, and
many varieties are quick growers.

The entire planting of the evergreens will
be done and supervised by the state, as well
as the care, irrigation, staking, preparation
of soil and fertilization. Leveling of road-
ways when essential will be undertaken by
the men of the Maintenance Department of
the Highway Commission, and replacements,
if required at any time after the first year,
will be paid for and the work dome by that
Commission,

The Highway Commission will require that
a fund representing $2.25 per tree shall be in
the hands of the County National Banlk and
Trust Company, and that either the trees or
sufficient money to huy them also be pro-
vided. When this is done, work ecan be
started.

It is the plan of the eommittee to plant 70
trees per mile in alternating formation on
the two sides of the highway, with 150-foot
intervals. The cost per mile is $200. The
initial cost is all the communities will be
called upon to pay. After the first year, the
Highway Commission takes over the planted
trees and guarantees to maintain and replace
trees that may not survive, or may be
destroyed through roadway accidents.

A committee composed of Ralph T. Stevens,
B. 0. Orpet, Lockwood de Forest, Jr., and
George A. Black, chairman, has completed a
survey ol the distriet to determine soil and
wind conditions preparatory to selecting the
best, trees. H. T. Campbell, a nurseryman,
and Otto Niedermuller, a landscape gardener,
assisted in the survey.
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HOW STATE HIGHWAY FORCES
MET EMERGENCY FOLLOW-
ING DAM DISASTER

{Continued from page 4.)

a subway under the Southern I'acific Railroad in
place of the existing grade cressing. it was decided
that the proper step Lo take would be to build a
temporury plle trestle across the Santa Clara River
on the same ulignment as the old bridge. This would
make possible utilization of the heavy piers of the
old bridge and the south girder which was intact.
Mr. Andrew and his assistants immediately ordered
materinl for this work.

Arraugements were made with the representative
of the Los Angeles Connty Road Department to open
a temporary voad over the Santn Clura River on the
old county road alignment to haundle traffic for a few
dars until the (restle bridge could be constructed.

SAN FRANCISQUITO BRIDGE

The river was so high on Tuesduy morning that no
definite information could be obtained regarding the
San Francisquito bridge. The following morning it
was learped that the three 60-foot steel girder spans
had been washed down strenm: that the sbutments
were intact except that the concrete was broken
on the top; that the flow in the San Francisquito
River had dropped to a point where the quickest way
of taking eare of traflic was to put o temporary road
through the stream channel far enough up stream so
thut it would not interfere with the veconstruction
operntions at the bridge site.

Upon henring of the disaster, M. [. Sullivan,
superintendent of shovel operntions on the Ridge
rond immediately worked his way south to the fooded
aren.  He reported to Distriet Fngincer Cortelyou
Tuesday morning and was instructed to get his crew,
as well us that of Fereman AMcCullough's crew,
immedintely at work clearing the madway north of
the Santa Clara River bridge Later these crews
built a detour around the San Francisquito bridge.

ROAD GAFP 15 ERIDCED

Maintenance Foreman Harber and his crew worked
valiantly in rescue work and in temporarily bridging
a washout., A small shovel was sent up to the work
on Wednesday to start refilling the wushout and the
shoulders between Saugus aod the Santa Clara River
crosxing, This washout was 45 feet witle aml 20
feet deep tud was enuzed by hackwash from the Hood.
It was of fesl importinee to bridge this gap so that
the vavious utility reconstruction crews and the relief
forces could mors readily rvench points further down
the strenin, 1t was ulso necessury to close this gap
to ennble o pile driver and lumber to be delivered at
the SBantan Clara River bridge site.

Fortunately the Maintenance Department Lad on
bhand at the Saugns yard practically enmough old
bridge timber to throw in a temporary structure sbout
12 fert wide. The crews worked until about 9
o'clock in the evening, completing the hridge in one
day. Light traflic erossed it that same evening. The
following morning the bridge was further strengthened
so that beavy loads of lumber crossed it the second
davy.

HOURS OF LARCR XOT CONSIDEKED

The state maintenance and coustroction forces
responded nobly to the duties that they were called
upon to performs. H. H. Brown, employed with Fore-
mun Harbey worked twenty-four hours on Muarch 13¢th,
sixteen hours om March 14th, and twelve hours on
Maurcl 15th. The balance of the crew worked thirteen

hours on March 13th and eleven hours on Mareh 14th.
Mr. Harbey, himself, worked twenty hours on Mareh
13th, eighteen hours on March 14th and tweive hours
on_the 15th, -

In nddition to efforts of state crews in the district,
twe enterpillar tractors with operators amd one heavy
dump track were detached from work and sent across
the river from Fillmore to Rardsdale there to enmige
in the relief work at that point. This was at the
vequest of Mr, A. R, Ilevon, Director of Finance,
who wug on the groumd pepresenting the State
Administiation in resene work.  Although the werk-
Ing day wis completed when word veached the men
operating the teactors and truek they immediately
sturted for Bardedale with their outfits and reported
for immediate work there between $ and 10 pm. The
loeation and surveying crews in this viednity also
coupernted to the utmost,

MAJOR DAMAGE ITEMS

The major items of damnge are the Joss of the Santa
€lara River steel span bridge, 200 feet long, and the
loss of the three through-givder type spans totuling
approximately 180 feet at the San Francisquito
channel. Evidently the flood with fts load of drift
swept dewn om the Hanta Clara River bridge.
probubly topping it. Iligk water woarks are obscey-
able to a heizght of at least 15 feet above the rondway
ut this point. This bridge was swept from its piers.
The piers. however, were nll left intact. The second
nry short zpan on the southerly enmd was nlso left
in place. Later the steel truss was found ensl up on
the west bank about n half mile down stren in n
compnet-twisted manner,

Phe north and south abutments of the San Fran-
cigquite bridge were left in pliee, also practienlly
wadamaged.  The four intermediate eylinder piers
were destroyved, aml the three spans were deposited
ot varions angles anywhere from 200 to 500 feet
dowy stremm. A superficia]l examination indieated
that these spaus are not badly twisted ont of shape
and possibly they may be salvaged for futurve use,

At this lutter bridge upproximately 110 feet of pave.
ment was lost st the sontherly end amd some SO feet of
pavement at the northerly end. The embankment in
ench plice was washod out to o depth of SD feet

Serious loss of embankment were sofersd at several
other places, The total replicement of embankment
i% estimated at approximately 12,000 yards.  In addi-
tion to this the pivement was ecovered near the
southerly end of the Santa Clara River bridge with
a deposit of sand totaling approximately 450 yarda,
North of the 8an Francisgnitn bridge in the vieinity
of Custnie Junetion there were two other stretehes
of pavement coversd with sand and necessituting the
vemoval of approximately 4600 yards.

EMERGENCY WORK ORDER SIUNED

Inmedintely upon veceipt of information as to
disaster and its consequent damage to highways Diree-
tor B. B Meek of the Department of Poblic Works
made n $30,000 emergency work order available for
reconstruction activities,  Additiosal allotments will
be made as estimates of the damage become availabla.

WOIK OF TETRAHNEDRONS

The part that the tetrnhedrons played in averting
greater damage than wae suffered has attracted wide
attention.

Standing divectly in the path of the torrent, the
bunk proteclion, consisting of a row of thirty reinforced
concrete skeleton tetrnliedrons, extending out from
the viver bank to deflect flood water under the main
bridge and protect the west approach, was struck by a
torrent fifteen feet high,

(Continued on page 25.)
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A WHOLE TOWN IN
ONE INSTITUTION

{Cuntinwed from page 10.)

all nnder the direet supervision of the assist-
ant architeet, eare for the architectural design
for, and planning of, all bnilding struetures,
as well as for the landsecape architecture
required in connection therewith. A complete
understanding of the projeet in hand is
obtained by visits to the site and full dis-
cussions had with the head of the institution,
his assistants and any others who may be
directly concerned. Architectural studies and
complete preliminary sketches and estimates
are then made and conferences continued
until the plans ave satisfuctory and within
the money available, A corps of architectural
draftsmen working under the direction of a
chief draftsman then prepare the working
architectural plans and details, make full size
drawings in connection therewith and prepare
miscellaneous requisition drawings. The
Division so functions that whenever one see-
tion is unduly busy, drafting assistance is
rendered by members of other sections.
The speecification writer, with the aid of two
assistants, prepares all speeifieations with the
exeeption of those relating to the engineering
portions of the work, and in connection there-
with passes upon the acceptance of materials.
He also prepares and handles all contraets in
connection with the work of the Division.
The structural engineer, with the assistance
of a corps of assistant struectural engineers
and draftsmen, prepares designs, makes
working and requisition drawings, checks
shop details for all of the structural work
of the Division. Examinations are made in
order to determine the stability of existing
structures and recommendations as to the
necessity for alteration, repair, or condemna-
tion,  Actual tests of strength of construetion,
bearing value of soils hy means of exeava-
Lious, loading and pile tests to determine the
proper method of supporting the structures
are made. These structures are many and
varied, such as buildings, underpasses, cul-
verts, towers, tanks, sewage treatmen{ and
disposal plants, retaining walls, reservoirs,
dams and other water works structures (until
the time of the formation of the Department
of Public Works, utility, flood eontrol, and
similar public dams and reservoirs were
checked for the State Engineer), the acecepi-
ance or rejection is recommended for all
structural materials furnished in connection
with the work, shop fabrieation and tests of
structural materials supervised, proportions

for concrete mixes determined and other
related work performed. These problems
necessarily involve a familiar knowledge of
all materials ard their properties used in
struetural-construetion work, whether in
wood, steel, masonry or reinforeed conerete,

The Estimating Section, in charge of the
Engineer of Estimates and Cost, makes com-
plete preliminary as well as final estimates of
cost for all projects proposed or undertaken
by the Division, and lists and purchases all
material for force acecount work (the final
estimates are used as a cheek on the contrac-
tor’s bid). If it is found advisable to under-
take any work on a foree account basis this
section also lists and requisitions all materials
required and is responsible for deliveries of
the material to the job at the right time,

The mechauical, electrical and ecivil engi-
neering work of the Division is carried on by
a corps of mechanienl, electrical and eivil
engineers and draftsmen, under the direct
supervision of an engineer with the title of
““Engineer, '’ assisted by a mechanieal and an
electrieal engineer. This seetion prepares all
drawings and specifications in connection
with mechanical engincering for buildings
such as plumbing, heating, ventilating and
Lighting, for all electrical installations, for
power aud water supply works, for sewage
disposal. It prepares requisitions for foree
aceount work, makes surveys, and maintains a
general supervision over mechaniesl instal-
lations of all kinds.

The Construction Seetion is direetly respon-
sible for the iuspeetion of field work for con-
tract as well as for day labor work., This
work is in dircet charge of the ‘‘General
Superintendent,”” who is assisted by superin-
tendents of construetion and foremen. These
assistants act as inspeetors for the various
contract jobs where eonstruetion is going on
and as directors of econstruetion for foree
account work. Where a job is handled by day
labor, certarn portions of the work are fre-
quently let to subeontractors, and in these
cases our representatives act both as inspee-
tors and as superintendents of construciion,
All mechanies and laborers for the force
aceonmt work are appointed direet through
the medium of the Civil Serviee Commission.

The Clerical Section consists of stenog-
raphers, clerks and assistants.

INSTITUTIONS O STATE

The Division of Architecture is responsible
and aetive in the preparation of all plans
ani speeifications and the supervision of all
state building, as well as other public works
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at the various state institutions throughout
the state. These institutions include all of the
state schools, with the exception of the Uni-
versity of California; such as the State
Teachers Colleges, Polytechnic Sehools,
Schools for the Deaf and for the Blind, Cor-
ractive Schools for Boys and for Girls, the
State Prisons, and State Armories, Veterans’
Hemes, Homes for the Feeble Minded, and the
State Hospitals for the Insane. The Division
is also aetive in the construetion and engineer-
ing development of the varions hatcheries
throughout the state of the Fish and Game
Commission, and other state enterprises, such
as the State Buildings at Sacramento, San
Franeiseo and Los Angeles; the State Print-
ing Office at Sacramento, the Exposition
Building and the Air Port at Los Angeles;
the State Fair at Sacramento and other mis-
cellaneous projects thronghout the state. At
the present time, the Division funetions at
thirty-three major state institutions, and, in
addition, engages in some econstruction
activily at approximately twenty-seven other
places,

A SUPER HIGHWAY IN EUROPE

(Continued from page 12.)

port. The proposal of plans, details, and the
eonstruetion of the work is carried on under
the personal direction of Mr. D. A. Donald
as chief engineer. It is {o these gentlemen
and to Mr. Wright, assistant engineer, that
the writer is indebted for the information
which he obtained regarding the project and
for the opportunity to make this inspection.

Mantenance Foreman
Is Killed at Delano

On Wednesday, Februnry 15th, Jesse Pettus, main-
tenunee foreman at Delano, was killed by the explosion
of an oil fuel tank on un asphalt kettle, while pateh-
ing ronds in his section,

Mr, Pettus had been with the state for seven
vears and was one of the most valued and trusted
employees in Disteiet VI. The entire district mourns
his passing and extends heartfelt sympathy to his wife
and the five small children whom he leaves.

Card of Thanks
Delano, Californin, March 3, 1028,
Mr. E. E. Waliace, Division Engineer,
Highway Commission,
Fresno, Callfornia.

Dear Me. Warrace: 1 wish to express my most sin-
cere thanks and appreciation for the kindness sLown
me by you and the ewployees of Division 6 during
my recent bereavement,

Sincerely yours,
Mps. Jesse Perrrs.

ECONOMICS OF COORDINATED WATER
STUDIED BY LEGISLATIVE
COMMITTEE

(Continued from puge 14.)

ciseo, In the Los Angeles region, he stated, steam
power is cheaper thun that produced by hydro plants.

‘While this condition was attributed to the low cost
of oil, it wns stated that coal could be substituted
for cil, if the latter inereased in price and the price
for stewm power kept at its present lével.

The outlook for a senson of low rainfall was urged
by the speakers as a further reasom for adopting n
plan that would have as its most essential feature
early relief from present conditions. Speakers stated
that a year of low rainfall would mean thal the
Antioch suit would be pressed, and that the litige-
tion would not only disturb values but would impose
a burden running into bundreds of thousands of dol-
lars upon the litigants. The ecost of the suit at the
present time was said to total $300,000.

THE FOOTHMILL SITUATION

Representatives from a number of counties were
present to discuss the coordinated plan as fur as it
afected the interests of counties with large bodies of
mountain foothill lands.

Assemblyman R. E. Dillinger of Placerville urged
the pecessily of a wuler reservation for these counties
sufficient to take care of the agrieultural lnnds within
their confines. TUnless this was dome, be declared
that the time was coming when the foothill and moun-
taineers would find that their supply of water had
been lost to them with nothing left for their own
development.

The provisions of the so-enlled Dillinger bill were
discussed at lemgth. Mr. Dillinger stated that the
bill provided for s maximum ressrvation of fifteen
per cent of the water originating within any county.
The actunl reservation, he stated, was to be deter-
mined by the amount of lund that conld use water
with profit,

D. Frieot of Calaveras County urged that the
importance of an adeguate supply of water for the
development of the mineral, timber and other indus-
trial resources of mountain counties.

Opposition was voiced by the vepresentatives of
mountain counties to the imposition of any time limit,
during which water reservation, if made, would have
to be used or its rights (o use it in the county lost.
It was contended that the yalley avens used this
water only when economic conditions made its use
profitable, and that the same rule should apply in the
ense of mountain eounties,

The importance of water in the streams of moun
tain counties as o recreational atteaction was also
urged. Members of the legislative committen ave
Assemblyman Dradford 8. Crittenden, Tracy, chair-
man; Senators Ralph Swing, San Bernardino; W. R.
Sharkey, Martinez; H. C. Nelson, Eureka; Edward
A, Mueller, F1 Cajon; Assemblymen E. G. Adams,
Livingston ; Frank W. Mixter, Exeter; Van Bernard,
Butte City.

Judge Luce Named to
San Diego Port Position
B. B. Mezk, Director of the Departinent of
Public Works, has appointed Judge Edgar

A. Luce to the position of Surveyor of the
Port of San Diego, effective March 1, 1925,
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HOW STATE HIGHWAY FORCES REPORT TO GOVERNOR YOUNG

MET DAM DISASTER

(Conlinued L[rom page 22.)

Six of the thirty tetrahedrons, those located most
centrnlly in the low water channel and which had
become partinlly imbedded in the river bottom during
a previous flow of water, were torn to pieces by the
torrent, snapping and breaking the 12 foor by 12 foot
heavily reinforced concrete legs of the tetrabedrons.
Having their bases imbedded in the sand and being
fastened to adjacent tetraliedrons with seven lines of
one-inch cable, the six tetrahedrons were pulled apart
as the fourteen tetrshedrons downstream from them
were swept toward the river bank,

With six broken and the others badly displaced,
the row of thirty concrete skeleton tetrahedrons came
through the most tremendous flood that ever rushed
down the river chapnel. They were constructed to
prevent flood walers ‘rom cotling through the west
approach to the bridge, and accomplished their pur-
pose. The earth approach to the west end of the
bridge wus not duomuged, the water being deflected by
the tetrahedrons tn its proper eourse under the bridge.
Large quantities of brush and trees were collected by
the protection work, and the srea remaining between
the row of tetrahedrons and the river bunk and also
on the stream side of the protection was silted up with
about four feet of sand and gravel, thus straightening
the channel and leaving conditions better than befors
the flod, as far as the river channel itsel! was con-
cerned.

CALIFORNIA'S MESSAGE TO
ARIZONA

(Continued from page 5.)

be so designed and built as to become a part of
the colossal scheme of seulpture that was in the
mind of the Creator when the earth was in the
making. Beauntiful bridges are an economic as
well as an aesthetic usset. Cslifornia and Ari-
zonia shonld never profane the majesty of
their wountaing by building any other kind.

1 like to think of my work on the California
Highway Commission in terms of bridges—
prolonged bridges that reach out from either
bank of the streams they span to the farther-
most eonfines of our great state—and on and
on across the borders of the state into Arizona
and into Nevada and into Oregon—and on
and on and on to the uitermost confines of
the continent—and, in terms of time, on
down through the ages.

In a magazine the other day [ read a story
of a governor who, being childless and
stricken with fatal disease, sought reelection
that he might build a beautiful bridge to per-
petuate his name. And I thought of Stephen
Gerard who, at 82 years of age said, “If T
knew I should die tomorrow [ would plant a
tree today.”” Reaching back from the brink
of the grave to place the germ of life in the
womb of the earth! Truly a gallant and
defiant salute to death!

ON CAUSES OF ST. FRANCIS
DAM FAILURE

(Continued from page 7.)

the curved crest was 700 feet. The cvelutions above
sen leve! at variovs points of the structure were as
follows :

Crest of parapet ense e 1,838.08 feet
Crest of spillway lip. . _______ 1,835.00 feet
1st outlet upstream Invert. - _ 1,799.00 fest
2d outlet upstream Invert______ 1,763.00 feet
34 outlet upstream invert.. .— 1,727.00 feet
4th outlet upstream invert.. ... 1,891.00 feet
5th outlet upstream invert. 1,658.26 fect

Bottom of maximum section____ 1,§30.00 fect

Both faces of the crest of the dam were vertical
for 24 feet. The downstream face of this vertieal
section was divided into panels 24 feet wile, of which
eleven punels in two groups were spillways. Bach
spillway “panel was 20 feet wide by 1.5 feet high
clear inside dimeunsions, The five outlet pipes each
30 inches in dinmeter, were controlled by sliding gates
fastened to the upstream face of the dam.

Storage of water in the reservoir began March 1.
1926, The approximate maximum storage for 1920
was 13,200 acrefeet at elevation 1779 on June 5
This level wag maintained until about Avgust 10,
gradually lowered until October 5, and held thercuafter
at sbout 1762 until the end of the year. After Janu-
ary A, 1927, the water was raised at a uniform rate to
1532 on May 10, where it was held until May 27, It
was rather rapidly lowered to about 1817 June 20,
and then with minor varintions brought down to 1813
November 8, after which the level wus raised to 1821
by December 31, 1927, From the beginning of 1928,
when the water surfnce was 1821, storage was in-
creasad gradually until March 5, when the reservoir
was practieally filled to ecapacity of 38000 acre-feet.
The water level was maintained at 183475 or 0256
feet below the spillway crest, uutil the time of the
failure at 1158 p.m., March 12, 1928,

Photogruphic evidence and the testimony of wit-
nesses show that little seepage passed throungh the
structure of the main dam. Certain cracks developed
in the main structure, which possibly dischnrged an
onimportant amount of water, as 8 not at all unusual
in concrete dams. Omne or more cracks, with conge-

quent unimportant seepage, alsgo developed in the wing

wall extension to the west of the main dom.

Much more important seepage is veported to have
talten place through the foundation upon which the
damn rested, As the water rose in the reservoir this
foundation seepage nppears to have increased to a
maximum of between one and two second-feet on the
afternoon preceding the filure, Rumwors of muddy
water seeping under or sround the dam before its
failure are in eirculation, but the commission has
been unuble to verify them.

FAILURE OF THE DAM

1t is reported that one of the ecaretakers was seen
on top of the dam at 11 p.m. only an houwr before the
failure, and appurestly up to this time there had been
no ularming developments. The earctakers wers lost
in the flood, and so fur as is known there is no
living witness of the dam's collapse.

The first indication of failure, given by the aute-
mutic water register located on top of the cemtral
or standing section of the dam, was a gradually
accelerated falling of the water surface, starting about
11.30 pam. (corvected time) and uggregating about
three-tenths of a foot at about 12 p.m., when the
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failure was indicated on the record by o rapid fall
in the water surince,

At 11.5S pon. there was o break in the Dorel trans-
mission line of the Southern California Edison Com-
pany which was loeated in the canyon immediately
below the dam. At 1230 a.m.. March 13 the power
from the TLos Angeles city power plant No. £ in the
canyon about one and a hulf miles below the dam
went off,

IL sppeses thue the failure of the dam took place
at. or slightly before, 1158 p.m., March 12, when the
main dam structure, with the exception of & seetion
near its middle. fmiled completely. leaving the greater
part of the left or easterly portion in very large frag-
ments at and just below the dam site and great blocks
of eoperete up to about 10,000 tons in weight, chiefiy
from the right or westerly end. distributed for a
distanee of severnl thousand feet downstream.

The magnitnde apd violence of the wave released
on the failure of this dam are hard to visualize even
by engineers familiar with floods and tleod corditions.
The rush of water attasined n maximum depth of about
125 feet in the deepest of four sections measured by
the commission within three-fourths of a mile below
the dan. To the vieinity of San Francisquito Power
House No, 2, approximately 1.5 miles along the chan-
nel downstream from the dam, an even greater depth
wns reported, The flood wave completely earried
away the heavy voucrete power house down to the
generator floor, together with the less substantial
buildings oceupicd by the operators and their families.
The flood followed down San Francisquito Creek 9
wiles from the dam nand then down the Santa Clara
River 495 miles to the ocean. The velocity of the
wave and the time required to reach the peak are
duta of great engineering interest  The fullowing is a
sumnmary of these data now available to your com-
mission :

Tatle of velocities of flood as noted atl various locations
downstream from the dam. Dam fallure assumed at
11.58 p.m.

Velocity
in milas
per hour
Time of Distance in from
Finae of travel from miles from pre-
arrisal predeing preceding  eeding
Location of foml Jocation location  locstian
Borel Power Line
IS RTT | — 11.568 pom. - - S
ity Powaer Plant
No. 2 12,08 a.tn, i min, 1.5 18

So, Cal, Edison

Co, Sub-Station

nenr Saugus. . 1238 oo 36 min. 7.5 12.9
S0, Cal. Edison

Co. onstruc-

tion Cmiap at

Kemp - e - Lavam 42 min. 7.5 10,7
willmore Bridge. 2,35 a.m. 65 min, 12.1 LLT
Santa Paulp....  &.10a.m. 45 min 4.5 11.3
[aticoy Bridge. . .16 am. 6 min 6.5 6.3
Maontalvn Hridge B5.00 am. i min 4.0 5.3

It seems probable that the Aood penk immediately
below the dam exeecded half o million second-fest
and this, together with its ocewrrence in the devk-
ness, und the suddenness and violense of the wave.
was such that very few of the persons in the con-
stricted valley below the dam escaped with their lives.
though they were immedintely adjncent to the safety
of the steep slopes of the bordering hille. Even at o
ennstruction camp of the Southern Californin Edison
Company, 165 miles below the dam. more than SO
out of nbout 140 perished.

The damage cavsed in the path of the waters 52
miles to the sea was very great. The record of known
dend at this time is 236G and 200 are still missing.
Sartunately no troins happened to be passing over

the railvoad track inundated. and but few automobiles
wore on the many miles of kighways destroyed. The
totu]l property loss of farms, orchards. small towns
and public utilities will certainly be many millivns of
dollare,

METHODS FOLLOWED IN CONSTRUCTING THE DAM

The Los Angeles Rurean of Water Works and
Supply placed at the commission's disposal a com-
plete set of construetion plans and photographs of the
St. Francis Dam. By means of these, and by dis-
cussion of construction methods with Mr. Wm. Mul-
holland snd several of his assistants, the essential
construction data were asgeertained.

The first step was the construction of a concerte
wall 8 feet thick (norrowed to 3 feet at the twop)
and about 80 feet long at the bottom end 155 feot
al the top, placed in o trench earvied down into tight
materinl under the stream hed to en elevation of
approximately 1685, The foundation of the dum was
then excuvated behind the wall to elevation 1630
acinss the deepest part of the channel. Tt will be
noted from these elevations that the foundation exen-
vation of the dam was carried S feet below the bottom
of the wall. The wall was built merely to eur off
underflow through (he gravel, and small freshets that
might come from the San Francisquito drainage duor-
ing the carly construction stages, and convey these
waters through a flume past the dam site. Dehind
this wall the Jowest part of the dam foundation was
excavated in the dry, and the wall itself finally
incorpornted into the upstremm face of the structure.

The east wing of the dam was notched into the rock
of the cauynn wall and carried up the natural inclined
piane of the rock in the abutment, without steps, nul
with uwo cutoll wall, Under portions of the west
abutment and about 25 feet from the upstream face,
a entoff treneh nbout 3 feet wide and 2 feet deep,
probably with roumding bottom, was exeavated lougi-
tudinally as deep as it ecould be carvied by us> of
picks, and finished by prying out rock with gads. The
niature of this trench ean be observed by inspection
of concrete surfaces on one Inrge fragment from the
west end of the dam thnt was earrvied downstream
and now liex uptorned ghowing the originnl eontact
with the abutment.

Relief of uplift that wmight be caused by water
pressure underneath the dam was provided for only
in the center, or the portion evossing the main channel.
Cmn o line about 30 feet in from the face of the dom, 3
holes were bored in line ot intervals of 20 feet, while
nlong a second line approximately 15 feet further
downstream from the fivst line there were T more holes
also at intervals of nbout 20 feot. The dopth of these
holes is variously rvoported to have bLeen from 15 to
80 feot. A smnll weotion of pipe with collar was fitted
into the top of each hole and eross connections were
enrried from these pipes to o center outlet pipe which
wag led out to the lower feee near the lowest main
outlet pipe. The amount of water dreaining from this
system is understood to boave been very small, and
was enrried down to the envetaker's house, where it
was used for domestie supply, lawn watering, ele.
Most of thie drainnge syvstem ix included under the
portion of the dam whieh remuius standing; thie is
probably mevely a coincidence,

Construction views show that a velatively small
cut-off trench wus earried along the upper side of the
wing wall extending westerly along the ridge from
the west nbutmnent of the dam. This trench was
largely excavated by a steam shovel.

The eoncrete aggregite was pit-run sand and gravel
taken from the stream bed between one-quartsr and
one-half mile below the dam. where aggregiule used in
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coustruction of the agueduct and the San Fran-
cisquito Creek power houses had been securvd. The
material was neither washed wor graded. but rocks
in excess of (3 inches weve excluded. It is stated
that 1,12 barrels of Porvtland cement were used per
cnbie yurd of concrete.  Specimens deemed typical
were taken and tested. These show a satisfactory
quality of concrete,

No nspectivn gallery was cnrrvied through the dam,
nor was any pressure grouting attempted under any
part of the strneture. Geologieal canditinus not only
at the dam site itself, but for a short distance nbove
and for a considerable distance below, were clearly
disclosed by the scouring that teok place during the
discharge of wuter from the reservoir.

GEOLOGICAT, CONDITIONS AT THE DAM SITE

Geneval Relations—The geologieal conditions in the
vieinity of the 8t. Francis Dam nve both simple and
obvious. San Fraucisguito Canyon here has a conrse
of south 60 degrees west. The hottom of the canyon
und the steep slopes southeast of the stream-way are
curved from a fairly uniforin mica  schist.  The
gentler, less regnlar slope on the novthwest side of the
canyon is undervlain by o rveddish econglomerute, in
rather ill-defined beds of great but wndetermined total
thickness. The coninct between the two vocks is a
fault which. at (he dam site, hins a strike that is
approximately pavallel with the course of the eanyon
and outcrops a short distance above the streatu-way,
on iis northwest side. The dam consequently was
placed astride of the fault, the southwest abutment
and the foundation of the middle section being schist
and the northwest abutiment being conglomerate,

The fault is plainly visible as a sharp line that
separates the lighter colored schist below from the
darker eonglomerite of the upper slope.

Mica Sehist—The mica schist is an ordinary variety
of this faivly common erystalline metamorphic roek,
It consists chisfly of quartz, white wiea and probably
some feldspar.  The schistose structure, due to the
generally  pavallel  ovientation of the conztitnent
minerals, partienlarly of the mica seales, is very well
developed so that the rock has pronounced fissility or
cleavage and splits veadily into thin plates. As a con-
sequence of this fissility also, the rock weathers and
disintegrates into small flakes or senles.

In many places the schist has been strongly
sheared. conmonly along planes that are roughly
parallel with the schistosity or planes of lamination.
Along these shear—zones the roek has been c¢hanged
to an exceedingly fragile flaky material that ecan be
rendily exeavated with the pick. T'rom a structural
point of view such sheaved schist is extremely weak
marerial,

The geueral strike of (he schistosity is from north
G0 degrees to north 70 degrees east, or about pavailel
with the course of the eanvon at the dam site. The
dip is northwesterly, Congequently the lamination of
the schist is not far from parallelism with the steep
slope of the southeast side of the eanyon. This slope,
in fact, is conditioned in large part by the laminated
structure of the schist. This same strocture also is
responsible in part for the landslides that have taken
place since the dam failed.

The geologiceal nge of the schist is not definitely
known. The rock, however, is probably at least pre-
Clretaceons and may be pre-Cambrian.

The schist is not a soluble rock, nor iz it ordinavily
suftened by wetting. It is capable of withstanding
considerable pressure applied in dirvections approxi-
mately normal to its planes of lamination. but is very
woeak with respect to stresses applied in divections
parvallel with or at small angles with those planes.

Under such stresses the schizt would slip like a pack
of curds thrown upon # table,

Conglonerate—The conglomerate near the dam site
strikes north 15 degrees west and dips 46 degrees
west. It is composed chiefly of detritus derived from
the schist terrnne and from granitic masses that are
not exposed in the vicinity of the dam. The pebbles.
usually rather smaoll and sparsely distributed, are
embedded in a relatively Inrge proportion of fine-
grained, gandy, micaeeons, fnky detritus derived from
schist and granite. High above the dam site on the
northwest slope of the eanyon, can be seen rounded
outerops of the conglomerate that appear to be fauirly
well cemented and moderately resistant to erosion, At
the dam. however, the rock has an entirely different
character. As its peculiar properties at this place
are at leagt in part a consequence of the fanlting,
previously referred to, they will be more fully described
in comnection with that feature.

The exact age of the conglomerate has not been
determined, but it is Tertiary and probably Miocene
(Mint Canyon formation) or Oligocene (Sespe for-
mation).

San Prancisquito Fawlt—The fault which pusses
beneath the northwestern part of the dum site has
long been known and is represented as a “dead”
fault on the Fanlt Map of California compiled under
the auspices of the Seismological Society of Ameriea,
The present investigation shows that there has been
no movement on thiz fault since the dam was huile.

At the dam site, the strilke of the fault is about
north 51 degrees east, or approximately parallel with
the comrse of the eanyon. The dip, although varviable,
is generally between 30 and 45 degrees, to the norvth-
west, At the dam site, a satisfactory exposure of
the hanging wall of the slip gave a dip of 40 degrees,
The smne exposure showed strine that pitch 65 degrees
to the northeast, indicative of a slip of which the
vertigal component.

Along the fault, next to the schist footwall, is =
well-defined. dark, gray, clay gouge. which in places
is at least 8 inches wide or thick, This material
ie chiefly comminuted or triturated schist—ground to
clay by movement ou the fault, When dry, the gouge
is fairly haed, but when wet it is an unctuons. plastie,
clay. with some encloged fragments of schist. Under
the gouge. in some places for a width of 10 feet, the
schist is crushed and sheared. On the upper, or
hanging wall side of the main slip-plane, is a reddish
gouge, composcd of groundup conglomerate. This
gouge is generally thicker than the gray gouge and
geades vather indefinitely into disturbed, crushed con-
glomerante.  When dry, this matervial is firm and
colierent, but becomes soft and plastic when wet., In
places, this reddish gonge is fully 4 feet thick.

Above the foregoing material, as the slope is
nscended, and extending all the way np the north-
western abutment to the top of the dam, the con-
glomerate is traversed in various directions by inter-
secting fractures, some of which contain small seans
of clay gouge, aud others ave filled with gypsum. The
pebbles in the conglomerate have, in many instances,
been fractured., sheared and faulted. Finally, the
whole mass of the conglomerate has been so minutely
eruslhied as to have lost most of the strength to he
expected in a rock pogsessing its general appearance.
When dry, the rock is moderately hard and frag-
mentz of considerahle size e¢an be hroken out and
trimmed  dowu with o Lhammer to specimen size.
When, however, o piece of the rock is placed in water,
a startling change takes place, Absorption proceeds
rupidly, aiv bubbles arve given off, flakes und particles
begin to fall from the sides of the immersed piece,
the water becomes turbid with suspended clay and,
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usnally in from 15 minntes to an Lour, a pilece the
gize of an orange has disintegraled into n deposit
of Toose sunl and small bragments, covered by muddy
water, Whatever may bave been the original cement-
ing maoterial of the conglomernte, ite efficiency has
been destroyved by ernshing, aided pessibly by solu-
tion, and the rock at present is held together merely
by films of elay. [t is posszible that this part of the
conglomerate, as originally deposited, contained econ-
sidernble clay that yever became lithified,

This vemarkable charvneteristic of the conglomernte
is probably loeal and econfined to a belt within some
andetermined distance from the foult, The rounded
ontevops provionsly referred to as appedaring higher
up the slope could scavcely exist if the conglomerate
at Lhat distonee from the faull were equally sus-
ceptible tn the disintegrating offect of water.

That the same process of disintegration above
described wus going on rather extensively where the
conglomerate was covered by the water of the reser-
voir, is clearly shown by the character of the residual
materinl left on the conglomerate where the escaping
water hag not clenned off all of the surface material,

Clenrly, when thoroughly wet, the conglomerite at
the morthwestern abutment of the dam censed to have
tha charactevistics commonly denoted by the torm
rock.

Whether the movement on the fault was normal
ar reverse is not konown, The faet that the eon-
glomerate is obvionsly younger than the schist sug-
gests n normal fault, althougk the rather low dip and
the condition of the conglomerate in the hanging wall
are indieative of overthrust.

Muajor Barth Movements—A carveful examinntion of
the contact fault in the vicinity of the dam site shows
no evidenee of vecent movement. According to My,
H. 0. Wowl, iz charge of the Seismological Labora-
tory of the California Tnstitute of Techaology, Fasa-
denn, Lheir seismographs recorded no earth tremors
of even slight intensity at any time near the time of
the dum failure.

There appanrs Lo be no reason to believe that fanlt-
ing or other major earth movement was o auy degree
respomsible for the [uilure of the dam,

Lundslides—The mica schist which secupies the
sonthenst side of the canyon shows separatiop planes
along  the schistosity, and shear surfaces dippiug
northwesterly at 80 degrees and more. The ecauyon
slopes arve steep and upproximate the dip of the
schistogity and shear surfaces. Tondsliding is there-
fore always imminent awd may be praduced by any
one of severul causes.

Above the dam site several marked recent slides
have taken place, One, o short distance upstream
from the dam, broke the road and enrried a lamge
mass of rock and earth down to the floor of the valley,
A careful examination of the surface of this slide
shows no water lines, erosion furrows, or uther eri-
dences of the action of the standing or moving water
of the reservoir. Ividently the aliding ccourred after
the withdrawal of the water from the reservoir., The
added weight of the infiltrared water while the reser-
voir was full, and the rapid removal of the water
support when the dam failed ave sufficient cunses for
the landslides above the dam,

At the east abutment of the dam and immediately
below the dum site much recent sliding has taken
place, and during the visits of the commission to the
dam site a continnous rain of voel fragments was
coming down the slope, accompanied by clouds of dust.
This sliding is evidently due to the removal of sup-
port a8 a result of the destruction of the dwmn and
the undercutting of the glope by the waters released
by the dam failore

Smaller laudslides and slumps are found along
the slopes above the wing wall. These clearvly fol-
lowed the withdrawal of the water from the reservoir
und were due to the removal of suppert from the
witer-sonked and softened outer portions of the con-
glomerute,

1t i3 concluded that all of the recent landslides in
the vicinity of the dam site took place alter and ns a
result of the failure of the dam and were in no way
responsible for sueh failore.

CONDITIONS AT THE DAM AFTER TFAILUER

The wrecked westerly part of the dam from a point
T0 feet west of the standing section to the end of the
wing wall, ug well as the wing wall that still remains,
was founded vn the conglomerate. RBastward from the
base of the conglomorate neross the stream bed and
up the east side of the vanyon the structure resled
ou schist, The contact between the conglomerate nnd
sehist is along a fault plane that shows considerable
ancient  movement. Water rughing through the
westerly break in the dam has scoured both con
glomerate and schist to a cousiderable depth, the
principal part of the seouring tuking pinee townrd
the tee of the dam, probably due both to the character
of the material at this particulor location and to the
faet that a ridge just upstream from and practically
parallel to the face of the dam acted as n submerged
weir over which the water poured onto the down-
strenmn part of the foundation. Mo the westward of
the standing section and against its base a narrow
chonnel was cut through the sehist to a depth well
below all of the conersta in the structure. with the
exception of the concrete coffer dam seetions at the
upstreain face and a thin gection ecarrying the steps
on the downstrenm face. It is therefore possible to
observe Lhe charaeter of the materinl which under-
Iaid that part of the dam,

To the eastward of the standing section the water
carried away n large amount of the schist not only
on the side of the canyon or along the abulment, but
in the bottom. Probubly due to combined cffecr of
wrater sonking and undereutting, o very large and con-
spicuous slide hias developed on the hillside on approxi-
malely the line of the eastern abutment, Materizl
wns still eascading down the face of this slide 10 days
nfter the failure, and froa observation in the field it
ig apparent that the slide movement will continne for
some time.

The distance to which large mnsses of eoncrets
from the dam have been transported is probably ons
of the most impressive phenvmnena of the disaster. All
of the fragments from the westerly side of the dam
have boen carvied some distanee downstreans. Many
of the large fragments from the easterly side have
moved only a short distanee out of place and now res:
agninst the base of the standing section, but several
very large masses of concrete from this side have heen
earvied downstrenm ag far as the lnrge masses from
the westerly end, being recognizable from the inclu-
sions of schist wpon which they rested. One large
mass from the west side is turned bottom up and the
foundation material adhering to it shows that it
came from the purt of the dam directiy over the con-
tuet between the conglomerate and the schist.

Discharge of water from the foundations and from
seeps along construction joints in the conerete of the
standing section and in the musses washed downstream
was  very woliceable Immedintely after the brenk,
when the site was inspected informally by several
members of Lhe commission, but had markedly
fecreased durving the few days that intervened before
the ecommission nssembled and duving the time that
its investigations were under way., The most notice-
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able discharge was from the seams in the conglomer-
ate abont on a line between the standing section of
the dam and the broken end of the wing wall, and
about two-thirds of the way up the abutment from the
bottom. Very mnoticeable seeps occurred along the
top of the gouge between the schist and Lhe con-
glomerate.

A short length of the two-inch pipe that formed
part of the druinage system along the second line
of holes drilled under the dam is now protruding from
the large slub of concrete that has broken away from
the easterly end of the standing section. That is the
only part of the drainage system that can now be
identified.

The rapid lowering of the watfer in the reservoir
caused several large landslides that are very con-
spicunus as shown in pictures looking upstream from
the dam site. The most important of these iz on the
easterly side of the reservoir a short distance upsbream
from the dam, where displacement of a road shows
vertical movement of approximately forty to fifty
feet along the junction of surface earth and material
that is probably very similar to that agamst which
the east abutment of the dum rested.

Seepage from the water-soaked slopes of the reser-
voir basin has contributed a considerable but con-
stantly decreasing stream ever since the break, and
four days after the disaster amounted to 15 second-
feet.

Triangulation between stations estoblished during
construction and the tying in of one fixed point that
has moved S, 2° 32° W, (.70 feet. The course of
the radius at this point was N, 51° 22 1. It is yet
mnecertain whether this movement is due to tilting, to
horizontal displacement of the whole muss, or to a
combination of the two. The surface of the con-
glomerate on the westerly abutment, shortly after
the break, showed marked softening due to water
gsouking, After a few days drying this material
showed clean smooth surface when broken, and some
of the hardest specimens rang under the hammer.
Many of these, however, go to pieces when immersed
in water for a few hours, and samples taken over u
considerable area have gone to pieces almost immedi-
ately upon immersion, Material from the gouge along
the fuult between the conglomerate and schist rapidly
becomes soft and unctuous when immersed. An
attempr was made to prepare two samples of the
conglomerate for compression and absorption tests.
One broke in preparation, and the other stood only
525 pounds per square inch in compression when dry.
See reports from the testing laboratory included as
Appendices.

CAUSES OF THE FAILURE

The St. Francis Dam was designed with a gravity
section and was arched in plan, Kxperience has
shown that this type of structure is preeminently safe
and it is generally accepted by engineers all over the
world as & conservative design,

The material in the dam is demonstrated by inspec-
tion, by tests, and finally by the behavior of enormous
blocks vemaining from the wreck, to have been of
satisfactory quality and adequate strength. Tesls
of samples cut from typical blocks showed an average
crushing strength of about 2400 pounds per square
inch, which is much beyond any stresses to which it
could have been subjected under normal condifions.

There were no contraction joints built in the dam,
which is the ecase in many existing dams, and, in any
event, the failnre ean not bhe attributed to their
absence.

There can be no guestion but that such a dam
properly built upon a firm and unyielding foundation
would be safe and permanent under all conceivable

conditions, execept perhaps faulting and earthquake
shocks of tremendous viclence. Indeed such a dam
may properly he deemed to be among the most durable
of ull man-made structnres. TUnfortunutely in this
case the foundation under the entire dam left very
much to be desired, The material under the central
and left. or easterly, end was a mieca schist of thin
and easily separable laminae. The west end was
founded upon a reddish econglomerate which, even
when dry, was of decidedly infevior strength and
which, when wet became so soft that most of it lost
almost all rock characteristics. Numerous samples
talen from the present surface which has been eroded
to & considerable depth below the original foundation
and some samiples from undernenth the remaining west
wing wall, quickly softeued and chunged into either
a mushy or granunlar mass when immersed in water.
Unfortunately this material is of such a mature that
when entirvely dry it is hard and rock-like in appear-
ance and chavacteristics, although defective in com-
pressive strength. Of two samples taken from the
firmest part of the eroded foundation, one broke in
preparation for testing and the other, cut into a 5.77-
inch eylinder 7.12 inches loag, showed a compressive
strength of only 523 pounds per square inch, or
between one-fourth nnd one-fifth that of the conerete
in the dum. Greater strength might have been shown
had the sample not been moistened by exposure at
the time of the dam failare, but on the oller hand it
would have been much weaker with a larger moisture
content.

With such a formation. the ultimate failurve of this
dam was inevitable, unless water could have been
kept from reaching the foundation, Iuspection gal-
leries, pressure grouting, drainage wells and deep cuot-
off walls are commonly used to prevent or remove
percolation, but it is improbuble that any or all of
these devices would have been sdequarely eflective,
though they would have ameliorated the econditions
and postponed the final failure.

While as yet the manner and chronological order
in which the failure of various sections of the strue-
ture occurred ave not entirely certain, the present loca-
tions of the fragments from the west end indicate
this as the point of initial failure which was quickly
followed by progressive but rapid failure of the east
end. Many of the available data indicate that the
initial foundation failure ocenrred near or at the old
fault or contact between the conglomerate and schist
under the wesl end, and was due to the percolation
of water into and through this section of the founda-
tion, with resulting softening of the conglomerate
under the dam, Either & blowout under, or a settling
of the conerete at this place, or both, oceurred, quickly
followed by the collapse of large sections of the dum.

It is probable that the rush of water released by
failure of the west end cuused a heavy scour against
the easterly canyon wall at the toe of the dum, This
rapidly cut away the schist inclnding the material
under the toe of the east part of the dam and caused
the [ailure of that part of the structure. The escap-
ing water then continued to cut away the schist from
the east wall of the canyon until a maximum depth
of about 30 feet below the original foundation level
was reached.

A fact which should be very reassuving as to the
stubility of a gravity dam on reasonably sound bedrock
is that although the central section still standing must
have been exposed to tremendous and sudden stresses
amounting to shocks, while still subject to praectically
full water pressure, it is undisturbed except from an
apparent movement at the top of some 5.5 inches
downstream and 6 inches toward the easterly abut-
ment.
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The record wnde by the Stevens guge which was
loeated an the standing middle section of the dam is
shown. Using this record in connection with the
known arens and capacities of the reservoir at vary-
ingd water elevations, the following table has been
made :

Discharage from St. Franocig Reservoir, deduced From
copy of chavt from automatic water stage regis-
ter loeated on tup of the portion of the dom that
remaing fn place. The absolute time is abviously

in error.
Drop in
Thue mtervel twater surface, Discharge,
From To Jeet C.F.5.

March 12, 1928
2 pm. 12 midnight 0.03 g

March 13, 1928
12 midnight 12-06 am. .1 T40
12-06A 13-14A NE 2.200
12-14A 12-20A 05 1.650
12-20A 12-L4A N5 3.520
12-24 12-28.7TA 05 R.160
12-26.TA 12-99A 05 4,600
13-29A 12-30.5A 05 143
12-30.5A 12-31.65A [ 22 000
12-31.6A 13-32,.3A i3 21500
12-32.2A 19-33.4A 10 26,500
13-33.4A 13-34.3A 10 48,900
12-34.3A 12-34.9A 10 T5.200
12-34.9A 12-36.3A A0 116,600
12-15.3A 12-35.5A 10 226,000
12-25.6A 12-3545A .10 292,40
12-35.65A 12-35.76 .10 438.200

Too much relianes must nat ba placed vpon this, as
the horizoutal or time seale of the record is very small
and the accnraey of the clock movement is not certain.
However, for nt least many kours before the record
ends there clearly were nol waler surface Quclualions
except 0 lowering beginning about 2 pan., which was
so slight that it might have been due to upatream
wind movement.

This record shows that n water subsidence which
could not have been due o upsiream winds began
aboat one-half hour before the flow from the ressrveir
reached enormous proportions, and further, that the
curve of emptying is rvegular up to that peint. Such
accelerating wauter lowering, as opposad to an abrupt
fall, i= npparently contradictory to many data reported
as to suddenness of the downstream movement of the
flood wove. especially at Power House No. 2, where
there appenrs (o have been no such warning as would
have been given by a gradunlly incrensing strenm flow
sueh as would have vesulted from anything like the
deduced record given in the table.

Tn so fur, however, as the validity of this record is
accepted, the discharge of the impounded waters was
something like that given in the table.

CONCLUSIONS

1. The failuwre of 8r. Francis Dam was due to
defective foundations.

2. There is nothing in the failure of (he 8L Fraucis
Dam to indicate that the accepted theory of gravity
dam design is in error or thot there is any question
abont the safety of concrete dams designed in accord-
anes with that theory when bnilt npon even ordinarily
sound bedrock, On the contrary, the nction of the
middle section which remuins standing even under
such ndverse conditions is most convinecing evidence ot
the stability of such structures when built upon firm
and durable ;

3. The failure of this dain indicates the desirability
of having ull such structures erected and maintained
nnder the supervision and control of state authorities.
Witer storage, with its necessary concomitant dams
and embankments, is peeunliarly essential to the
developraent of Culifornin resources, and in the great
majority of coses filures would result in serious Toss
of life amd property. This disaster emphasizes the

fuet thut while the benefits wccerue to the builders
of such projects, the failures bring disaster to others
who have no control over the design, construction and
maintenance of the works, The police power of the
state certainly ought to be extended to cover all
structures impounding any considerable quantities of
witer.

Respectfully submitted.

A, J. Wiey, Chairmar, Boise, Linho.
Consulting engineer,
Geo. D. Lovoernack, Berkeley, California. )
Professor of Gevlogy, University of Califoruia.
F. .. Raxsoug, Pasadesa, Californin.
Professor of Economic Geology, California Insti-
tute of Technology.
F. E. Boxxzr, San Francisco, Californin. '
Distriet Engineer, U, 8. Dorest Service ‘an-]
California Representative Federal Power Com-
mission.
II. T. Comry, Los Angeles, California.
‘Consulting engineer.
F. H. FowrLer, San Franeisco, California.
Consnlting engineer,

Mareh 23, 1928
REPORT OF COMPRESSION TEST OF ROCK

Test made for: Commission appointed by Governor
Young to investignte fallure of St
Francis Dam.

Description of specimen: Cylindrical core, 5.77 inchex
diameter, 7.12 inches high, cut from
sample selected by the Commission
at t dam site: core waas cut by
L. A County Road Department in
prasence of Mr. Perkine and a rcpre
sentative of the leboratory. No
watsr used in coring this specimen,

LABORATORY DATA
Test numbar, 17857,
L men mark,R B
eight, total Ihe, 15.21.
Weight, per cu. ft, lbsa, 150.60.
Specific gravity, 2.414.
Average dinmeter, In.,, 577,
Average height, .
Area, sy, in., 26.14.
Compressive streagth—
Totnl Ihs, 11,670,
hg. per g, in., BOT.
Corrected to standard spccimen
Lba. per aq. in., 523,

REMARKS-—1Teight divided by diameter is 1.83, aor-
rection made by multiplying cruahlu& strength Ly 0.84
{according tv American Boclely for Testing Malerbals)
Stundard meliiod for securlug speclmens of hardened
concrele from the struclure, Sevlal Desiguntion C42-37;
Character of fraclure conleanl,

Arter coring, speclmen wus glven three coats of
shellac to prevent absorption of water during test
for specific gravity. “The smaller specimen of stone
submitted, fractured during the coring process. A
tor rate of ahsorption was made on a portion of this
specimen and the following results were obtalned :

Per cent absorption
Total time elapscd by weight
10 minutes
20 minutes
30 minutes
40 minutes
60 minutes

N e T T
2 B 0 8 1 1
RARAXALRRAR

1 hour

1 hour 10 minutes .

1 hour 20 minutes i

1 hour 20 minutes g

1 hour 40 minutes de

1 hour 50 minutes 9
2 hours T9%
2 hours 80 minutes T9%
Total porosity 2.90%

In making the above test, the rock was hroken up
into pieces passing n 1}-inch ring, and pluced In a
bottle of water; each plece was carefully brushed to
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remove loose particles: the total sample weighed
503.6 grams dry. At the end of 20 minutes the samples
had disintegritted in a very marked way, and a layer
of sand abonut three-sighths of an inch deep was
formed on the hottom of the bottle,

The absorption was measured by adding small
amounts of water to keep the total volume constant,
and the total porosity was ohtained by evacuating
the sample in the bhottle.

Respecifully submitted.
RAYMOND G. OSBORNE LABORATORIES.
By 8, 8. Stamnwu, (Signcd).

March 23, 1928
REPORT OF COMPRESSION TESTS OF CONCRETE.

Tests made for: Commission appointed by Governor
Young to Investigate failure of St
Francis Dam.

Desgription of specimens: Cylindrical cores approxi-
mitely sIx  inches dla. cut from
blocks of concrete selected by Com-
misgion at dam site; cores were cut
hy L. A, 'County Road Depuartment,
in presence of Mr. Perkins, and a
representitive of the lahoratory.

LABORATORY DATA

Test number N 17854 17855 17856
Sperimen mark —______ 1 3 4
Age ____ —— ——Ahout 2 years ‘ears 2 vears
Weight, total Ihs. i 23.2% 25.45
Weight, per cn, ft., lhs. _ 137.4 141.7
Specific gravity al 2.202 3.271
Average diameter, in, __ 5.8¢ 5.85_
Average height, in. 11.50 1L.75
Avea, sq. in._______ —__ 3728 2(.88
Compressive strengih—

Total 1bS, _me 59,810 73,020

Lba. per syl ... 2,562 2,117

CHARACTER OF FRACTURES—

Snecimens 1| and 3 falled in planes nearly parallel
to the axis of the specimen. No. 4 showed a partly
conical fracture; Specimen No. 3 contained a spherical
piece of soft conglomerate (?) about 2} inches in
diameter and one lirge piece of laminated stone prob-
ably mica schist. Specimen No. 2 hroke off which
revealed a large laminated stone, which rendeved the
core unfit for testing. The specific gravity of this
stone was 2.705.

REMARKS:

To expedite complction of tests, spcecimens were all
tested as received, that is, air dry except for some
water absorbed during the coring process.

Tested In Olsen Universal Testing machine ; speed of
moving head—.05 inches per minute.

Tests witnessed oy Messrs, Wiley,
and Perkins.

Respectfully subhmitted.
RAYMOND G. OSBORNE LABORATORIES.
v (Signed) 8. 8. STAHL.

Bonner, Hyatt,

Community Thanks
District Engineer

Calaveras County Snow Frolic held at Big Trees
on January 15th was well attended.  The road was
opened by the Division of ITighways in order to make
it possible. The following resolution was passed by
the Angels Boosters Club on January 17th,

“Be It Resolred, That Mr. R. 1. Pierce be con
veyed a vote of appreciation and thanks for his whole-
hearted cooperation and generous services rendered
us in making the second Booster Snow Frolie the
success that it was.

Grandma—"Oh Jenny. darling, T am surprised!
Aven’t yon going to give your brother part of your
apple?”

Jenny—*"“No, Grannie.
criticised ever since.”

Fve did that and she’s been

SOLVING SAN FRANCISCO'S
ROAD PROBLEMS

(Continued from page 9.)

Hill, and at Castro Hill near Havward have
been completed and rock placed on a one-mile
section at the Hayward end, thus completing
all heavy grading on the present road and
leaving most of the incompleted heavy grad-
ing on line changes where it can be dono
withont interfering with traffic and allow of
completion of the three large bridges. The
road is open to eastbound traffic and cutting
of points and making of side fills can progress
until the weather breaks for spring, when
the second part of the program will be taken
up to allow of opening up of the new road to
the heavy summer tourist traffic.

RECONSTRUCTING ROAD

As the traffic increases between the Last
Bay cities of Oakland, Alameda and Berkeley
and the city of San Jose and southerly points,
it is becoming increasingly apparent that this
highway on the east side of San Francisco
Bay is inadeguate. This route is being recon-
structed where traffic and disintegrated pave-
ment conditions require. The portion from
Milpitas to San Jose, having been completed
in 1926, the 4.38-ile section between Warm
Springs to Milpitas is now under contract
to the Allied Contractors, Ine. and is nearly
complete.  The 11-foot eoncrete shoulder
widening on one side is ecomplete and the 18-
foot asphaltic surface will be complete early
in March and it is expected that by the middle
of March the entire project will be open to
traffic.

NEW METHOD USED

A new method of spreading asphalt mix-
ture was used on the latter half of this job.
An Ord mechanieal surfacer speecially bnilt
with forward sereed for primary leveling,
intermediate set of narrow teeth for raking
and a rear sereed for smoothing, was used
instead of hand rakes in preparing for the
roller, A very satisfactory smooth surface
is being obtained which would indicate a sue-
cessful future for mechanical finishers in
asphaltic work.

Writes Up California Highways

The Cornell Ciril Eagineer of January, 1928, con-
tains o very interesting article on the California
state highway system. The article was written by
Wm. . Faustman of the engineering department of
the Division of Highways, and a graduate of Cornell
with the class of 1907. The article gives a very clear
account of the Californin highway orgavization.
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Traffic Recommendations of Supervisors

! f 14

HE following report and recommenda-
T tion was unanimously adopted by the

County Supervisors Association of the
State of California, held in the eity and
county of San Franeiseo on March 7, 1923,

Your (vmmittee of vngineers appointed in Oectober.
1927, to report to you upon truck weights and regu-
Intions, herewith present their report.

The vmumittee covsists of R. M. Morton, former
State Highway FEngineer, Chairaun; B, E. East,
Chicf Engineer of the Automobile Club of Southern
Cnlifornin: C. ©. Cottrell, Manager, Highways
Burenn, California State Automobile Assoeiation :
Harry I, Tlume, County Romd Fngineer, Butte
County ; Lloyd Bowman, County Rurveyor, Sants
Croz County ; Chris I Jensen, County Surveyor,
Fresno County : and George W, Jones, Rond Commis-
sioner, Los Angeles Connty,

In nddition to continuous individual study of the
varions  subjects, the work of the committee has
included several sessions held at San Franeisco, Los
Augeles aud Fresno, at which various interested firms
fnd individuals presented arguments relating to the
various phases of the subjoct.

TESTS

The subject assigred to the committee could very
properly be investigated in great detail. The matrer
of static weights and increase duc to driving torque,
impact «m mad surfaces and bridges, stresses in pave-
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ment slabs of various designz and thicknesses, merit
thorongh yesearch study to determine conclusively,
from un engineering viewpoint, the uccurute answers
to the questions of greatest interest in the minds of
the suparvisors. The opportunity for such tests
obviously was not afforded to this committee, either
in time or in funds. Such tests, to be of value, should
be envefully conducted by research specinlists,

Without the benefit of anthentic tests econducted
under California conditions, the committes has been
vompelled o proessd according to results of such tests
a8 are available which have been conductmd elsewhere,
nnd in necordance with eagineering principles, plus
. mengure of common sense.

With n testing organization such ns we have in
mind functioning with proper facllities and financial
support from the motor vehicle license reccipts, deci-
siong of expediency and special interest influence in
legislation would pass into the discard, and our
future motor vehiele legislation could be based upon
soutdl economic and engineering principles,

Recommendation—A properly equipped research
testing laboratory be authorized and financed
under the direction of the proper state agency,
to acquire engineering data pertaining to the
operation and effect of vehicles on highways.

ENFORCEMENT

It iz the opiniom of your eomwittee that reguls-
tions are of little or no vaiue unless properly enforced.

(Continued on next page.)

COMMUNICATIONS

Urges Importance of Ocean-to-Ocean Roads

Los Angeles, Cal.,
Murveh 1, 1927,
Entrow CavrrorNia Ieiiways axo PusLic WoORKS :

Stenuge to sny we daily hear of highway econstrue-
tion, the progress and the great necessity, alsn the
vital advantages, vet we henr nothing of the most
important and vital link in I, meaning a national
ovean-t-ocenn highway.  Strangely. the anto clubs.
State  llighway COommission, public officials and
authorities and all officlul orguns of the atoresaid are
gilent on this topic.

Today we have the spectacle of the richesl, greatest
nation om earth, with its citizens ploughing their way
through hundreds of miles of unpaved ronds, or poorly
paved, to the destruction of aute, the nerve system
and the spinal column, whilst thousands of people ure
out of employment. We with the vastest sapply of
wen, muterinl and money. have no National Highway,
where we should have two, one north, one south ; great
paved rondways, say fifty feel wide at least for
plensure. business, preparedness. Why such  inef-
ficiency, why such fase oconomy, why such inexcus-
nble lack of ord'mary business sepss?

Ix it possible that ulterior motived influence holds

off this vital improvement; is it the sume selfish,
jealous erew that for decades held back the I'anama
Canal, that has aborted a great system of internal
ennals, that allowed the Mississippi Valley to fall
vietim to a world eatastro-
phe, nnmely the national
raifroad interests, which do
not, but shonld belong to
the people, nnd thns pre-
vented from easting monkey
wrenches into necded pub-
Lic enterprives?  Private
monapoly  all  too  often
strangles  and  smothers
publie lmprovements until
they cnn dominate them for
their own exploitation. Is
railrond influence smother-
ing national highways?

It is the bLounden duty
of all publie officials. auto
clubs nnd the press to ham-
mer on ocenn-to-ocenn high-
ways until we get them,

Aunything less is plain
traitorism ta n  poblic
duty; there exists no excuse for delay; the present
gituation is n disgraes and a menace to the nation.

C. H V, Lewia

Cuances H. V. Lewis,
Senator, Thirty-eighth District.
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TRAFFIC RECOMMENDA-
TIONS OF SUPERVISORS

(Continued from page 22.)

3y far the great majovity of the commercinl users
of highways have o desire to comply with all regu-
lations which arve put into effect. There is, however,
another group who endeavor by every device and trick
of the trade to evade traflic regulations and require-
ments, It is for this minority that enforcement
wachinery must be sel up. and it is for them that
there must ba certainty of punishment, if it is to be
effective,

Consgideration of

truck  weights and regulations

immediately points to the necessity for uniform
enforcement.  The system of enforcement at present

employed in this state 1s not as satisfactory as is
needed, in that there ig a lack of uniformity between
the various counties and between the counties and
the cities, Both truck operators and motorizts alike
become familinr with the different importance placed
npon certain infractions in varipous communities, and
there is a tendency toward a general disregard of the
restrictions which we now have. It is useless to add
to or modify the restrictions of the Motor Vehicle Act
without placing the enforeement machinery in full
repair. It appears to us highly desirable that regu-
Intions should be uniform throughout the state.
Trucks c¢an travel up to 300 miles in a single day.
In so doing they pass through many dillerent com-
munities, Under present conditions it is impossible,
without full control being wvested in some central
adniinistrative head, for enforcement to be uniform.

The disadvantages of the present dual control are
well known, The officers are usunally local residents,
and inasmuch as they are paid out of funds which
would otherwige come to the county, they are veally
paid by the county, althongh the funds are aclually
handled by the Motor Vehicle Idvision, The local
governing bodies influence the officers. for under the
present system they coan reduce or mmerease the num-
ber of officers as they see fit. This influence is not
always in harmony with the policies of the Motor
Vehicle Divigion and such a situation ig demoralizing
to the personnel.

Oflicers can uol be veadily translevred from one
loeality to another under the present system, thus
preventing the Motor Vehicle Division from dis
tributing the forces throughout the state to the best
advantage.

The existing discretionary vight of the courts in
the matter of fixing fines constitutes an encourage-
ment for influential violators to use every means pos-
sible of evading (e penallies. Such evasions make
impossible @ uniform law enforcement. if for no other
reason than the disconraging influence upon the traffic
officers (hemselves,

We see no reason why minimum penalties should
not be specified, of o sufficient amount to constitute
a detervent,

Some motor vehicle operators consider that it is a
distinet finoncinl gain to themselves to evade some of
the present vegulations, and repeatedly pay the fines
that might be imposed upon them under the present
provisions of the Motor Vehicle Act.

Your committee has discussed different methods by
which the existing dual control might be eliminated,
and are insistent that adeguate enforcement is the
most vital modifiention needed. However, it is out-
silde our province to specify and recommend to your
honorable body the exact manner by which improve-
ment of pregsent methods should be accomplished.

Recommendation—(a) That a manner of uni-

form enforcement of the pravisions of the Motor
Vehicle Act be put into effect which will secure
a greater degree of compliance with these pro-
visions.

(b) That minmium penalties be specified, of a
sufficient amount to constitute a deterrent.

FOUR-WIIEEL TRUCKS

Your committee has no quarrel with the present
weights permitted on motor vehicles, The maximum
gross load of 22000 pounds vn a 4-wheel motor
vehicle as it now stands in the law appears to us
reasonable from every viewpoint. It has been agreed
upon as a result of modifications in legislation over
the past six years. We do not find the commercial
hanlers dissatisfied with it, and we are unable to
agree with the view that this weight is destructive
to improved roads.

Truck hauling is an essential part of our economic
life. The delivering of commodities from factory
or [farm lo their market, with the speed and con-
venience - ufforded by trucks, results in a saving
reflected to every individual in the state. The high-
ways and the trucks are the logical extension and
supplement of the raiivcad lines. Lo bar reasonably
loaded trucks from our highways would seriously
jmpair the existing economiec structure to a greater
extent than the small benefit which would aecrue
from preventing some road damage.

We incline to the view that the building of high-
wiys, for whatever purpose, entails upon the public
the duty of expending sufficient money to insure
improvements of practical value, under reasonable
restrictions, for all reasonable types of transporta-
tion.

A rveasonable attitude towards economieal trans-
portation requires that n remsonable load be per-
mitted. A 22000-ponnd load permits the hauling of
5 to G tons on the average B-ton truck, which net
Joad is in accordance with the munufacturer's rated
capacity. To disturb this figure would llp\'e far
reaching and disastrous effects on the truck industry
as well as on our economic structure.

Recommendation—That the maximum gross load
to be permitted on a motor vehicle having four
wheels shall be maintained at 22,000 pounds.

SIX-WHEEL TRUCKS

It has been establighed through tests conducted by
disinterested agencies that with the same load, the
placing of additional sets of wheels under u 4-wheel
motor vehicle lessens the wheel pressure on the road
and the impact on the road surface. If is tperefore
logiral that this reduection should permit an inerease
in the load. No increased menace to road improve-
ments is presented except to bridges. with an }nchﬂSu
of 12,000 pounds in the total load, and asswming that
the orviginal 4-wheel vehicle weighs 22,000 pounds
SI08S,

We vealize the menace which this increased load
presents to the older and more obsolete bridges, but
the improvement of our highway surfaces has advanced
farther than the modernizing of our bridges. They
constitute extremely important links in our system of
communication. and we ean not postpone & policy of
bringing obsolete bridges to a condifion equally strong
as our road surfaces. We believe it to be the duty
of public officials to arrange for repairing or rebuild-
ing weak bridges in accordance with the modern
standards required by modern traffic. The greater
transportation economics resulting from a larger load
on G-wheel motor vehicles justify this increased out-
lay of public funds,
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Recommendation—That the maximum gross load
to be permitted on a motor vehicle having six
or more wheels, or on any other vehicle, shail be
34,000 pounds.

SIX-WIIEEL TRUCK DEFINED

Nince the Motor Vehicle Act was amended in 1923
to permit a gross load on G-wheel vehicles of 34,000
pounds, it has been demonstrated that a definition is
needed of what is to constitute s G-wheel vehicle. Due
to the lack of suitable definition, a considerabie
industry has sprung up for the placing of additional
axles under trucks originally built with two axles.
You are all familiar with some phase of this situation
and have seen the varions devices masquerading imder
the guise of an additionnl axle, by means of which
the addition of 12,000 pounds of load is justified under
our present law.  The obvious intent of the legislature
in permitting a G-wheel vehicle to carry additional
load was that the load should be equally distributed
between the major axles at the rear of the motor
vehicle, for it is only in this way that abuse of the
additional axle privilege can be prevented.

We have examined many designs submitted Lo us,
and find that there are inherent difficulties which
prevent o uniform distribution of the load between
the main axle and the attauchment. The load on the
main axle can not be redueed below a certain amount
and taken up on the idler, because of loss of traction.
A lurge proportion of the weight of the rear of the
truck must be on the traction wheels, Therefore, all
of the G-wheel attachments provide for the distribu-
tion to the additienal axle of only the minor portion
of the load.

Some of Lhe devices in use are so complicated that
the inertia of the movable parts in passing over an
obstruction would prevent the addiftional axle from
taking the load for which it was designed. Others
are in daily use which permit the additionnl axle to
be drawn up and held [ree from the ground at the
will of the operator, so that all the load will be on the
traction wheels.

That abuses such as these should be countenanced
is inconceivable. Before these industries grow to
Iarger proportions, a specific definition of a G-whee]
truck should be written into the law. 'The only
proper definition is one which will compel an equal
distribution of the load on all four rear wheelg, to be
aceompanied by equal driving eapacity through both
rear axles,

Recommendation—That on motor vehicles per-
mitted to carry a maximum gross load of 34,000
pounds, additional axles shall be spaced not cleser
than 42 inches to the adjacent axle. The maximum
axle load for such vehicles shall not exceed 14,000
pounds and the maximum wheel load shall not
exceed 7,000 pounds.

AULTIPLE AXLE TRAILERS

Another abuse not anticipated when the law was
modified in 1923 is eveated by the manufacturers
of trailers. Trailers are constructed and in use on
the highways on which loads up to 100,000 pounds ean
be carried. This is done by the setting of short axles,
with a wheel on each end, in the same trausverse
place across the body of the vehicle. FWor instance,
in the same plane, there are in some cases, as many
as three axles amd six wheels, TUnder the present
wording of the act, these vehicles can not be con-
sideved illegal it the weight. on each wheel does not
exceed 9,000 pounds, the weight on each axle 18,000
pounds, if sufficient width of rubber is provided to
keep the weight per inch width to 700 pounds or less.
ITowever, public highways ean not be expected to

carry such unreasvpable loads, and they should not
he permitted. Prevention of the oceasionnl moving of
the loads for which these trailer vehicles are built
would not interfere with the economic structure
dependent upon truck transportation,

Recommendation—It is our recommendation that
motor wvehicle or trailer axles placed on trans-
verse planes, which are closer together than 42
inches shall be considered as one axle.

AXLE LOADINGS

From all the evidenee prodnced before our com-
mittee, we do not find that the aperation of a 4-wheel
truck with a gross load of 22,000 pounds requires an
axle limit as high as 18,000 pounds., The limitation
of axle loading on n 4-wheel truck should be reduced
to 16,000 pounds, with 8,000 peunds permitted on
ench wheel,

Recommendation—That the maximum axle load-
ing on a 4-wheel truck be reduced from 18,000
pounds to 16,000 pounds, and the maximum wheel
loading be reduced from 9,000 pounds to 8,000
pounds.

TIRAILERS

Tt ix not practicable to apply to trailers the same
principles of load distribution that arve recomimended
for application to motor vehicles, We find consider-
able abuse in the use of trailers.

There are limitations in the design of motor vehicles
which compel the manufacturer to allow for a large
proportion of the load on the vear. This is done in
order to obtain traction, brake action. ete. Trailers
with four wheels and two axles should be permitted
to curry the same load as 4-wheel motor vehicles.
However, just as soon as a trailer becomos a vehicle
with six or morg wheels, complications arize regard-
ing the distvibution of the load between the axles,
and the loeation of the additional axles. T.oad dis-
tribution between the axles of a trailer is impracticnl
to enforce and depends npon how the live load is
adjusted.  On a motor vehicle, the load distribution
i dietated by design limitations,

Recommendation—That the maximum gross
trailer load shall not exceed 22,000 pounds, the
maximum load on any trailer axle not to exceed
16,000 pounds, and on one wheel 8,000 pounds.

INCREASELD SPEED FOR TRUCKS

T'nder the present law, vehicles on pneumatic tives,
weighing less than 18,000 pounds. nre permitted the
regular touring ear speed of 40 miles per hour. Under
this secetion the heavy stages operate.

There iz probably no provigion of the Motor
Vehicle Act which is so lavgely violated as that
which limits the speed of heavily laden trucks on
solid tives, and these violations account for most of
the dawmnge to highway improvements,

It is well known that the cushioning effect of
poeumatic tives minimizes the destroctive effect of
heavy Toads, but on account of greater operation costs
the industry should be further encouraged to diseard
the destinctive solids in favor of pnewmmnaties,

The essential element of relief of traflic congestion
ig to keep the trafiic moving at a rapid rate. This
ig also essential to reduetion in transportation costs,
It therefore seems desirable to your committee that
less drastic speed limitations should be imposed on
henvy truck transportation, when handled by equip-
ment less destructive to the highway.

There is 0 glaving inconsistency in the present act
in permitting a gross load less than 18,000 pounds,
on puneumatic tives, to travel at touring ear speed,
and then restricting a lond of 15,001 pounds, on the
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same tire equipment. to a speed of 20 miles per hour.
The benefit to highways and to economic trausporta-
tion wlich will sieerue from inereasing the present
speed restrictions, provided braking facilities are
adeqnate, in accordance with another recommendation
in this same report., will more than olffset any pos-
sible disadvantage that we ean foresee.

Recommendation—That Section 118 (a) of the
Motor Vehicle Act be amended to fix speed of
trucks equipped with pneumatic tires as follows:

Trucks, including loads, weighing less than
18,000 pounds, 40 miles per hour; trucks, includ-
ing loads, weighing 18,000 pounds, and not exceed-
ing 22,000 pounds, 30 miles per hour; trucks,
including loads, weighing over 22,000 pounds, 25
miles per hour.

BRAKING STANDARD

A sevious defect in our present Motor Vehicle Aet
is the Inck of standirds for braking. The present law
that the brakes shail be adequate to promptly check
the gpeed of and stop such vehicles does not mean
much from an enforcement standpoint,  As the per-
mitted speed becomes greater, it is correspondingly
necessary  that there be o standard of braking, to
which all vehicles should conform.  This is not a
difficult standard to set up and would be of vast
assistinee  to the  enforcement  officers, Further
eluboration of this point i8 considered unnecessary,

Recommendation—That every motor vehicle or
combination of motor vehicle and trailer operat-
ing upon the public highways shall be equipped
with brakes adequate to bring such motor vehicle
or combination of motor vehicle and traziler to a
complete stop when tested upon dry asphalt or
concrete pavement surface where the grade does
not exceed one per cent, and when operating at
speeds set down in the following table, in the
distance set opposite such speeds, provided that
no vehicle shall be tested for brake efficiency at
a speed higher than that permitted by law for
such vehicle, and further provided that no vehicle
be tested for brake efficiency at a speed higher
than 30 miles per hour.

Miles per hour Stopping distance

10 9.3 feet
15 20.2 feet
20 37.0 feet
25 58.0 feet
30 83.3 feet

And provided, further, that any truck, when
loaded to capacity, shall have not less than 70 per
cent of the gross load under brake control; and
any trailer with gross load in excess of 6,000
pounds, when loaded to capacity, shall have not
less than 50 per cent of the gross load under brake
control.

The above section. however, shall not apply to
implements of husbandry. special mobile equipment.
or equipment under special permif.

TIRES

The operation of solid tive equipment after its
usefnl life has past is one of the most common abuses
on both highway and vehicle.  The present Motor
YVohicle Act does not adequately cover the situntion,
but is framed for perfect rubber conditions.

It is the custom of many operators to wear solid
tires down Lo the point where pesiliency has passed
from the rubber. and this coudition often exists even
though there ix o complinnee with the present law
as to thickness. TUneven ‘tive surface caused by gouges

and cuts inerease the impact and destructive effect
of solid tives.

Recommendation—That vehicles equipped with
tires of any material other than metal, the weight
resting upon the surface of the highway should
not exceed 600 pounds upon any inch of the
channel base width of tire.

That horse-drawn vehicles equipped with tires
of metal, the weight resting upon the surface of
the highway should not exceed 500 pounds upon
any inch of the width of the tire.

That the minimum thickness of rubber for
solid rubber tires should be as follows:

Width of tires, 3 inches to 5 inches, inclusive—
1 inch.

Width of tires, 6 inches to eight inches, inclu-
sive—1] inches.

Width of tires, 10 inches and over—11 inches.

That the variation in the width of the entire
traction surface of solid rubber tires due to injury
or wear_should not exceed 15 per cent.

That the variation in the thickness of the rubber
of solid tires on any part of the entire traction
surface, due to injury or uneven wear, should not
exceed 15 per cent,

That solid rubber tires should not be permitted
to be used on pubiic highways when any portion
of the rubber is not securely attached to the
channel base.

That dual solid rubber tires should not be per-
mitted to be used on public highways if there is
average difference greater than one-eighth inch
between the outside diameters of each of the single
tires composing the dual tire.

CONCLUSION

Your committee, assembled from various portions
of the state, has considered this matter with a sincere
desire to be helpful. We believe that in the past
insuflicient weight has been given the opinions of
thoss competent to know, through training and obser-
vation, as to the effect on highways.

It was our decision early in our comsideration that
it should not be required of your committes to frame
in detail the exact wording of recommended legisla-
tion. believing that this task can better be performed
by 2 legal committee appointed by vour association,
with whem we would be glad to cooperate.

Gurr report represents onr own opinions, and not
the opinion of any private interest. association or
group.  We trust that if you can not subscribe to all
of ome recommendarions, at least part of them will
prove helpful to you. and if so, we will feel gratified
that we have contributed even to a miner extent in
effceting o definite adjustment between two seemingly
coullicting interests—that is, the public on one hand
and the commercinl highway user on the other.

In the United States there is a mile of road for
every forty persons. Brazil has only a mile to 944
persons.  Conversely, every person in the United Ntates
has +H vards of road to walk or ride upon, while the
Brazilian must be satisfied with less than 2 yards.
We have a mile of road in every square mile and a
quarter of avea, and Brazil has only a mile in each
10 square miles. Chile has one mile of road to every
150 persons, or each Chilean has the use of 12 yards
of road. Chile has a mile of road in each 12 miles of
arvei. Last yvear Chile spent approximately 4S cents
per capita on roads, Peru spent less than 25 cents,
Trugnay $L.09, and Nalvador 30 eents, while the
Y nited States spent ahnost $11 per capita.
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E‘omplete Text
of Feather Road
Routing Report

[Eviror's Note: A large number of requests have
been recelved for the complete text of the recommenda-
tion of B. B. Meck. Director of the State Department
of Public Works, in the matter of the location of the
Feather River lateral of the state highway system.
Below will be found Mr. Meek's report and recom-
mendation to the California Highwsy Commission
together with the formal vote of that body.]

February 15, 1928

To the California Highwoy Commission.

GexTLEMEN : Consistent with an allotment made by
vyou for the purpoxe and al wy request, an engineering
study of possible routes connecting Quiney, the eounty
seat of Plumas County, with the state highway system
at Oruville was begun last August. This study very
early developed the fact that a road via the AMiddls
Fork, Feather River Canyon, would be shorter from
Oroville to Quiney and from Oroville to the Nevada
stute line than a rtoad vin the North Fork Canyon.

T quote from this first engineer's report :

Tt has been a ed for purp of this report
that aay available route within the Feather River
drainage wil qualify {l?ﬁuﬂl. s »

The climate and topography of the country lying
hetween Oroville and Quiney have had a distinct bear-
ln‘s on ths matter of the routing of this hl:rumr'
Always supporting the demand for a river highway in
prefecrence o o route over the ridge has been the
contention that the river route would he a pari of an
all-year open road over the Slerras.

Buch a possibility actually exists because of the wide
lerlrltl.un betwesi l.he_l%v:o:rnphu: and climatie sum-
mits o this reglon. e geographlc summit I8 &t
Beckwillh Puss at the headwaters of the Middle Fork
ur at F la Pass at the headwaters of the North
Fork. The climatic summit lies along a nl#h westery
range extending from Hed Mountain in the Yuba River
territory northwesterly to Mt. Lassen. This ranze
cauges heavy precipitation far to the west of the
geographic summit with the result of light rain or
snowfnll in the Sierrm Valley or at Beckwith Pass
This heavy precipitation falls as snow on the higher

rts of the range to a depth &t times as great as 20
;::t and effectunlly blocks the roads nver the ridge
for from flve to seven months of the year.

The North Fork cuts throngh this ridge at a low
elevation and hands near Fredonin Pass. This pass is
on the Red BlufM-Susanville lateral and is 5700 fedt
in elevation. The Middle Fork of the Feather River
also euts through this ridge at nn elavation below heavy
anowfall and heads near Beckwith Pase

To reach Beckwith Pass l'.g' the North Fork Route
the rond must go over Lee's Summit on Spring Garden
Ridge at slovation 4460 lying cast of the elimatic
gammit but still having frequent =snowfall to the
depth of B feet or more. No summits within the snow
aren are croseed vin the North Fork o Quiney.
Quiney, at elevution 5400, frequently has snowfall to
o depth of 4 feet and has had as much as 6 feet,

No intermediate summits are ¢ on @A Troute
following the Middle Fork leading to Beckwith Pass.
To reach Quincy, however, Il {8 necessary 1o ¢ross the
Thompson summit between Nelson Point and Quiney.
This summit lg the same elevation as Lee's Summit and
belng but a few miles closer to the ¢limatic summit,
has about the snme snowfull.

he conclusions from a study of climatie conditions
are that no road will be snow free to Quincy or to
Beckwith Pass to such an extent that snow removal
equipment will not have to be kept in readiness. A
road over the ridge via Bucks does not appear prac-
ticable as an all-year road. Either of the river roads
could be kept open practically every d of the year
at a reansonable cost for snow removal. In so far
as can be ascertained exceptions to this latter state-
ment might occcur with such heavy snowfull as s
reported for 1580-90 and 1907.

he profile, page & of maps. shows comparative
data for the major routes over the Sierras compared
with the Feather River Route

Th routes, naming them from scuth 10 north, are
the Placerville route over Echo Summit, the Victory
Highway over Donner Bummit and the Yuha Pass
Houte over Yuha Pass ard Feckwith Pass.  These
routes all have an advantage in distance over the
Feather River Route. This advantage, as far as winter
travel is concerned, Is offsat by the high summits to ba
erossed and the depth of smow.

For purposes of idering the possibllity of kecp-
ing any of these rouds open over the high summits
area covered by snowfall may be divided into two
classes: Pirst, that where prompt work with a push
plow during or after & storm will clear Lthe roadway
with possibly a light rotary to follow und clear the
accumulated snow from the shoulders to give the push
plow a chance at the next storm. This may be classed
as iight snow remuval where maximum depth rarely
exceeds wix feet and presents 1o particular problem
In the matter of keeping the road open or any particu-
ber huzard to trame. The other class involves removal
where snowfall is much heavier and the depth of
packed snow may reach 20 fest or more. This may be

as: heavy snow removal. Keeping roads in
areas of the second class open to traffic may bc very
difficuit and requires other equipment and methods than
are now emploved. Likewise a haza

traffic in the
v block the roud In a very short time.

The difficulties In keeping an open road cver high
sommits depend someawhat on the milewge of light snow
removal but mora upon the mileage of haavy removal

To maintain an open road over Echo Summit would
involve rome 456 miles of light snow removal about 17
miles of which would be in Nevada, and sbout 10 miles
of heavy snow removal Malntenance of an oren
road over Donner Summlit would require about 30 miles
of light snew removal and about 12 miles of heavy
snow removil. A road over Yuba Pass would reguire
about 30 milles of light snow removal and 10 of heavy.
To keep the Feather River NMoute o.en (o the state
line would reguire light snow removal for about 73
miles. Only for about £5 niiles except In alinormal
¥ears would the use of 4 rotary plow be necessary.

For at least 25 miles of this distance the graders
or tractor graders used on regular maintenance would
kezp (the road clewr, * + @

To fnd a Jjustifieation for the larﬁn expenditure
that construction of a river route would lire, we
must find other uses (than local traffic) for this road.
Nor need we look far to find them for an extension
of this route across Beckwith Pass would encounter
less snowfall than any other route. This is due to
the fact that the forks of the Feather River cut
thrum{h the area of heavy snowfall at comparatively
low elevations,

There is an unmistakable and growing popular
demand for the maintenance of an open all-year road
over the Sierrns. This demand whether it takes the
form of periodiral or continucus agitation for keeping
open some pirticular road or pressure for construction
of a route that may he kept open with much less
Aifficulty may be taken an avid of A ity that
means be provided for continuous access to the states
lying east of Californin,

It is becoming more obvious that northern California
for its mora complote cdevelopment requires an open
road over the mountaine, Heavy enow removal on the
ronds over hi summils presents problams beyond
aatisfactory solutlon on existing roads or with equip-
ment now avallable. The most practicable means of
obtalning such a road would appear to he the con-
struction of a ruute thal would cross the mountains
at a lowar elevallon and encounter less stnowfall,

Admitting that northern Californta 8 unguestionably
entitled v one all-year road acvoss the Siervos the
opportnndty to so lay out this Oroville-Quincy lateral.
or Feather River Route, that it will become an integral
part of such a road, furnishes suficient reason for
expending whatever sum o hgh standerd road along
the river mu‘cou..

-

- w " "

There I8 me traversable road following this route
(hNorth Fork). County roads by various routes other
than the one described lead as far as Hog Wallow
Gap, about 1.5 miles southerly from Jarboe. From
Hog Wallow to . point opposite Storrle—the location
of the power house being Installed by the Feather
River Power Company—au road has reccntly been built
by the Greal Western Power Company for a disiance
of 24 miles "t a coat of approximately $330,000. This
road utllizes for about onc-third of its length the old
Utah Construction Company road which has been
widened pomewhat., The road was bullt by the Great
Western Power Company first, in order tv faclilitate
delivery of material for the construction of a trans-
mission line from Storrle to the valley to carry the
power from the Storrie plunt, which power is con-
tracted for by the Greal Western Power Company.
This road will also serve In the future as a means of
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access for mainlenance of this line and the Caribou
line of the Great Western Power (Company,

I am advised that the grades of this road arc go
lald out that improvement of alignment can be mafde
without exceeding our maximum rate. In order to
seeure hetter access to the power lines it has undula-
tions that would not he warranted in the location of &
highway. While Butte and Plumas counties have con-
tributed to the construction of this road and regard
it as a completed porlion of the North Fork highway
it is Qoublful if any portlon of it could be folilowed
by a state highway location, In the first place, adverse
grade should be reduced as much as possible, and
second, the location should be as far from the trans-
misglon lines as practicable. I'his road as huilt is
for the mszjor purtion of its length very close to one
or both transmission lines and portlons of it are
dingerously close the “Western Puacific Raiiroad.
Hee photographs 259 and 263, page 61. The rost
of widening and stralghtening this road to meet the
minimum reguirements for a state highway would be
exorbitant in tlie matier of so handling excavation as
not to injure the transmission lines and in the matter
of Interference with the towers in the improvement of
the alignment. This subject is further discussed
under the heading of “Alternates.”

Between Storrie and Camp Rodgers several short
picees of the oid Utah Construciion Company rcad are
found but these are of wvery ilmited wvalue even as
pioneer roads to aid construction,

Under the directlon of Supervisor Wm. Lawrence
of Plurmmas County, a road Is being graded from Indian
Falls, a resort on the Greenville-Quincy road about 13
miles north of Quiney, down Indian Creek and the
East Branch toward Twain. 7This is a fair county
road for very limited traffic and is being huilt as a
part of the North Fork Highway. It will serve Indian
Valley better than it will Quincy and above the junc-
tion of Indian and Spanish creeks—3 miles below
Indian Falls—this road would not be a part of the
road to Quincy. It will furnish a better outlet to the
territory adjacent to Twain which is now reached by
a narrow and steep road connecting with the main
road about 5 miles north of Quincy.

Between the present end of this road and the dead
end of the Great Western Power Company road at
Storrie are 29 miles of road to be built to afford a
usable connection, Reports regarding this road plac-
ing the length to be huilt to complete the route as 17
milcs are incerrect.

* " ° @ £ " L]

o

CONCLUSION

The data herein set forth indicate that an iuter-
state route using the major portion of the Middle
I"ork Ioute has these advantages:

It is 24.6 miles shorter than any other suitable
route.

TL will be more easily kept open throughout the year
than a route via the North Fork over Lee's Summit.

It will cost less than the North Fork Route,

As a road to Qulncy the Middle Fork Route will he
7.+ miles shorter than the North Fork Route and will
cost §$1,295,727 less,

Constdered mdependently as an inferstate route, the
Middle Fork will cost $1,131,075 less than the North
Fork Route. .

The additional cost of keeping the Middle Fork
Route open to Quincy is insignificant.

These disclosures suggestod the need of ascertain-
ing the legal status of the Middle Forl: Route. I con-
ferred with Attorney General Webb and the Depart-
ment of Public Works attorney, . €. Carleton, and
subsequently requested a legal opinion from each of
these gentlemen, T quote from attorney Carleton’s
opinion :

January 30, 1928,
Mr., Bert D. Meek,

Director of Public Works,
Sacramento, California.

Dear SiRr: Subject: Legal problems velating to the
location of the state highway between Orovilie and
Quincy.

FORBWORD

A massive volume of absorbing Interest could be
complled containing the general history of the pre-
sentation, promotion and consideration of various
routes for a state highway from Oroville te Quincy.
as set forth in varjous engineering, economic and
military reports; petitions and resclutions of public and
civic bodies; and the offical acts and orders of the
California Highway Commission from the organiza-
tion of the Commission, in the wyear 1911, to the
present time.

The fllcs and minutes of the Commission reveal a
wealth of information concerning the engineering
advantages and disadvantages of the rival routes,
their respective scenic attractions and historical
assoclations, and thelr adaptability, or lack thereof,
as logieal lnks In all-year military and interstate
hghway sysiens,

But despite the accumulation of this fund of
engineering and eéconumic mformation during the past
sixteen years, one of the most Important angles of the
sitnation, namely, the legal, has remained nnsettled
and untested,

To the pregent time the legal questions involved in
the location of this much discussed portion of the state
hlghwny system have been moot ones, and, within the
past thirty days, for the first time the Attorney Gencral
of the State of California has been requested to
render a formal opinion as to the legal aspects of the
mattgr; such request being made by you.

Tt is the purpose of this report to review the legal
history of the proposed project, to state some of Lhe
legal points arising therefrom, and to indulge in some
speculations as toe the probable conclusions of the
courts should their intervention be sought,

ROUTES FOR A STATE HICHWAY FROM OEREO-
VILLE TO QUINCY UNDER CONSIDERATION
1. North Fork Route.

Whicl® follows the North Fork of the Feather River
to its junction with the East Branch at Howells; thence
along the Fast Branch to the junction of I[ndian
Creek and Spanish Creek at Paxton; thence following
Spanish Creek to Keddie: thence to Quincy.

Z. Ridge Route.

Which follows in a gencral way the route of the
present traveled road from Orvoville to Quiney via
Buck’s Hanch, lying between the Norti Fork and
Middle Fork routes.

3. Middle Fork Route.

Which follows the Middle Fork of the Feather River
via Nelson Point to Quincy.

Comparative costs and distances of the routes,

The North Fork Route will be 81 miles In length
between Oroville and Quincy, whereas the Middle Fork
will be but 78.3 miles in length.

Hence the Middle Fork Route. as between these two
cities, will be 7.7 mlles shorter than the North Fork
1loute.

As a link in an interstate connection, the Middle Fork
Route will be 24.6 miles shorter than any other all-
year route in that vieinity.

As & road to Quiney, the California Highway Com-
mission’s engineers estimute that the Middle Fmk
Route will cost $1,295,727 less than the North Fork
Route: that, considered independently as an inter-
state route, the Middle Fork will cost §$1,7131,975 less
than the North Fork Route to the Nevada state line.

The engineers estimate that the gross cost of the
North Fork Route will be §7,655,607; that of the
Middle Fork Route will be $6,3259,880.

It is conceded that the Ridge Route would be ghorter
and less expensive than the other two routes, the
mileage being 66 miles between Oroville und Quincy
and the probable cost about $£3,000,000, bhut the Ridge
Route would not provide an all-year road as would
the other routes, for the rcason that it Is blocked by
snow for a portion of the year.

The foreguing data are presented as pertineot to
questions of dircetness and practicability to which
reference is hereafter made.

The first two state highway Dond issues.

In 1910 California passed ils frst state highways
act providing for a bond issue of §18,000,000.

In 1916 the second state highways act was passed
providing for a bond issue of §15.000,000.

These two ucts were referendum measures and pro-
vided for the construction of a system of state high-
ways, Including county-seat laterals.

Orovilla and Qaincy were not expressly named In
these acts, and the mandate to the State Department of
Engineering, the predecessor to the State Department of
Puablic Works now acting through the California High-
way Commission, was that it should locate the high-
ways by the most “direct and practicable" routes,

By these acts a very liberal discretion was vested
in the state highway officials, they being limited only
by the words, “most direct and practicable routes.”

It will probably not be seriously urged that if only
these two acts were in forece af the present time,
that a court would annul the action of the California
Highway Commlission, if, in the exerecise of such dis-
eretion, it should choose either of the three routes,
or modifications thereof, for the final state highway
gc:}afinn for a county-seat lateral between Oroville and

uiney.
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The general rule of law would apply that the court
would not interfere in such a case, unless bad faith
was clearly shown.

As a matter of history, it may be safely stated
that prior to 1919 the Commission, owing to a shortage
of funds and considering the large estimate of probable
cost of the North Fork Route (the Middle Fork Route
not being a serious contender in that day for location
honors), was stmnfly inclined toward the Ridge
Rontee on account of Its shorter milengs and lesser
“XPense,

Had the Ridge Route heen actually adopted at that
ﬂ'h"ld such location would have been legally unassail-
nnle,

Constitutional amendment of 1918,

At a special election held July 1, 1810, the people
of the Siate of Californiz adopted a constitutional
amendment (section 2. article XVI) providing for the
issmance of state highway bonds to the amount of
340,000,060 to complete the projects contemplated by
the lwo previous state highway bomd issues in amounts
§18,705,000 and $15,000,000 resp=ctively (lucluding
cotnt t Isterals). and to construcl thirty-one
addittoun! projects specified in the cunstitutional
ﬂmoemlmernl.] - 5

ne of the “adiditional” highways was designated
“Feather River Route, Oroville to Quiney."

Fetither River Roule, Ovoville to Quinvy.

The “Feather River Route, Oroville to
deseribed as an “edditionel hiohweay,” "to be located
by the st direct and practieal route,” in the
s;nif;{{?l.nnﬁ highway hond ponstifutional amendmant
o ;

The significarce of such designation has now become
l'he .sulzject of legal Interpretation and research.

The North Fork Route was the onc followed by a
transcontinental railroad, whose nationnlly known
slogan for yvears has been the “Feather River Route™
and which, very naturally, resulted in the North Fork
highway route also heing called the “Feather River
Route.”” The snow [ree, non-suowshed fealures of Lhis
raillrond wave impetus to the agltation for an all-
yeur road via the North Fork Route. 'The press In
1319, and prior thereto, alluded to the No ¥ork
Route as the “"Feather River Route,"” Maps issued as
eampaign publicity (but not as official 'ma?x, ACoOMm-
panying the bond election) preliminary to the special
election of July 1, 1019, set forth the North Fork
Route, its mileage, nnd the estimate of cost thereof
ag made by the California Hizghway Commission’s
engineers,

But the most Important contemporaneons plece of
evidence is the following statement of the Engineering
Department of the California Highway Commission
issned in 1919 jost prior to the special election, which
iz In words and figures following:

“FEATHER RIVER ROUTE, OROVILLE TO
OUINCY, in Butie and Pluma= couaties. about
92 miles in length, 1o be graded in the mountain-
ous portlon, and paved in the valley if there is
sufficient money.

Under the former bond issve a wmad from Oro-
ville to Quiney wie Included and $850,000 iz now
added to cover the additional cost of building the
road on the Feather River Canyon Route susteard
of vie Buck’s Ranel as hercfofore contemplated.

This road, following the canvon of the North
Fork of Feuather Hiver, through the mountains,
will, in conmestion with the present lleckwith Pass
roqvd, furnish a practically all-winter route across
the central Sierrn Nevada, az well s open up a
heautiful region, abounding in fish and game, to
the tourist.

Amoang Californin’s most valuable assets must
he counied her mountiin playvgrounds, end this
road will open up tc the motoring public a number
of beautiful spots, now accessible only by rall-
road, if at allL

From Quincy, the easterly terminus of the pro-
posed romd. some of the maost attractive spot= in
the entire Sierras are within easy reach.”

This was an explanation preparsd by the department
for use in the campaign.

Concluding this portion of the report, it can be stated
withont fear of successful contradiction, that the real
reason why the North Fork Route has not bheen bailt
has beet berause of shortage of funds to *“tackle the
joh" To the present time awch construction has heen
financinlly forbidden,

As & matter of record, the California Highway Com-
mission adopted the North Fork Ronte on the 20th
day of October., 1021. bhut on January 4. 1923, this
netinn was rescinded by the following action:

uiney,” is

“It appearing that the surveys of the p
highway up the North Fork of the Feather River
connecting Orovil'e and Quiney have shown that
the cost of such a road bullt to standard width
would approximate $7.000,600 with §1,200,000 in
the hond issue for its construction; that the
vonditions us Imposed by the United Statcs Burcnu
of Publle Rumls as w prerequisite to the use of
federal funds on thig road would unduly obligate
and commit Callfornla's share of these funds for
many yenrs to come to the disadvantage ol the
Atate ; that the construction of the highway up Lhe
North Fork ot tne Feather River involves compll-
cations difflcult of selutlon with the Western
Pacific Rallroad and the Great Western Power
Company which have certain estahlished rights in
the mnyon secured by prior occupancy, with the
possibility of damage actions involving large sums;
that the maintenance of the proposed highway n’p
the North Fork would be cxcessively heavy: it
therefore appearing that the sorveys along the
Nourth Fork of the Feather River have shown that
the routa does not eonform to the mandate of the
bond lssue for construction along ‘the most direct
and practical route.'

VOTED, that the vole of the California High-
wiy Commisslon of October 20, 1021, adopting sl
route 18 hereby rescinded, and that (he Btule

+ Highway Enﬁ'lmer be Instructed to Iminedintely
tiseontinue all surveys and plans thereon.”

Nn official actlon hae been talen by the Californin
Highwity Commisslon reﬁnrding such location subsco-
quenl Lo Janurry 4, 1928, us far ns the writer enn
ascertain,

CONCLUSIONS

First: Tn the opinion of the writer of this report,
the selection of the "North Fork Route” could not he
succesafully attacked in the courts.

Secondl: That when the phrase “Feather River
Route” was employed. that it was Itlvely “intendesd"
to appiy to the so-called “North Fork Route.”

Third: That the California Highway Commission
can not ignore sectlon 2. article 1, of the constitu-
tion §40.000,000 bond amendment of 1919 and justify
a location on the Middle Fork or any route other thin
the “North Fork Route” by reason of any authority
g;o\-!m:al_v grunted by the flrst two state highway

nd acts.

Fourth: That the fact that some other route may
be built one wmillion or several milllon dollars chenper
than the “North Fork Route’ or that such roules may
be shorter or more suitable links In an interatate high-
l'gr;l)' system, can not be tuken Into consideration by the

ifornie Highwav Commission, however feaslble or
sconnmical they may be. for the reason that the
intentional mandste of tha law Is to build a road from
Oroville to Quiney along the “North Fork Route™ (by
the most direct and practical route adjacent thereto),
and the law makes no allusion to any state highway
project bevond Quincy or any prospective tie.up with
the highway systems of other states

Fifth: That should the Californian Highway Commis-
sion qdiffer from the foreguing coonclusions of the
writer, and determine to adopt W roule oilier than the
N Route, ther: the only suggestion that can
still be ventured Is that no appreclable sum of money
be spent on such alterpative route until the legality
and constitutionality of such location he Nrst sustalned
by the Supreme Court, after initlation of sultable pro-
ceedings for the judicial test thereof.

It would he most presumptuoous for the writer o
urge that the Supreme Court could not, in Its own
wisdom, renclude that the legirlation did vest in the
highway location officinle = motinid and excluaive
discretion in the matter; that the worde “Fenther
River Route” are merely directory and of general
aoplication ; or that the evidence presented on bohalfl
of the North Fork was not worthy of judicial credence
or entitled to be admitted Into a judicial record,

In closing this repcrt, permit me to state, for you
have invited mv frank conclusions herein, that I am
firmly onnvinesd tnat if the cise In favor of the “Nerth
Fork Route” !s fully and forcihly presented, that the
court of last resort will determine it to >e fthe route.
and the ouly route contemplated by the constitution
of the State of California, and that such an interpre-
tation is justified by the historical facts surrounding
ita seleetion Ly the legislaturs and the peopls.

Respectfully submitted,

C. C. CanLETON,
Chlef, Divislon ol Contracts and
Rights of Way, Department of
Public Works,
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I guote from Attorney General Webk's opinion :

San Francisco, February 15, 1028,

Hon. B. B. Meek,
Director, Department of Public Works,
Sacramento, California,

DEAR 8rn: Under the date of the 17th ult. yon submit-
ted for an expressinn of the views of this office three
(questions, and indicated your desire to have an opinion
thereon prior to the meeting of the Highway Commis-
sion to be held on the 16th and 17th of February.
The three guestions go submitted by you are:

“1. Ts this department limited by law in the
location to the so-called North Fork Route?

2, Assuming that the so-called Biddle Fork

Route is shorter and less expensive, is this depart-
ment vested with the discretion to determine that
the Middie Fork location comes within the pur-
view of the state highway legislation, as being
‘the most direct and practical route,” and as being
covered Dby the phrase, ‘Feather River Ronte;
Oroville to Quincy,' used in n general senge?
. 3. Assumlng that tha phrase, ‘Feather River
Toute ; Oroville to Quiney," wuas intended by sec-
tion 2, article XVI of the constitution of Cali-
fornia ($40,000,000 bond issue) to mean the North
Fork, is this department legally justified, never-
theless, in locating a state highway on the Middle
Fork on the theory that this department was given
sach authority by the first two state highways
acts (1900—5$18,000,000 bond issue, and 1915—
$16,000,000 bond issue), hefore the adoption of
section 2, article XVI of the constitulion, and
that such section 2 expressly described Lhe
‘Feather Rilver; Oroville to Quiney' as an addi-
Lional stale highway?”

Following such preseutalion of your yuestions you
add:

“While the abuve guestions occur to us, yet
we desire you to furnish to this department a com-
prehensjve opinion on the subject matter, touch-
Ing on,such other points as may appear to you to
be pertinent to this {nguiry.”

As the answer to these questions in a measure
depends upon some facts of history, geography and
commaon knowledge, il seems appropriate that_ a refer
ence to such fucts be first made. *

Answerlng question 1, it i= my view that your
department ig limited ny law in the location of the
Qumm lateral to the so-called “North Fork Route.”

My view is that neither the assumption that the
“’\{1ddle Fork Route is shorter and less expensive,'
nor the existence or assumption of any other fact
would empower or authorize the highway authorities to
determine that the Middle Fork locatmn comes within
the purview of the state highway legislation.

3. It is my opinion that the authority given to the
highway department by the acts of 1909 and 1915 to
arlect the Middle Fork of the Feather River as the
route of the Quincy lateral was withdrawn by the act
of 1919, and that therefore such authority does not
now exist. I am of the further view that the “Feather
River Route; Oroville te Quincy,” is not “an additional
slate highway,” but is the ounly highway to Quincy,
the construction of which is now authorized by law.
* ¥ #

Very truly yours,
U. 8. WEBB,
Attorney General.

During the time that the attorneys’ reports were
in course of prepavation, we pursued the enginecring
study,  In fact, this study has continued down to the
present moment,

I have believed that before committing the state
to an expenditure involving several million dollars,
certainly an exhaustive sturdy, both engineering and
legal, ought to be made. This has now been done,

I quote from the second engineer’s report :

Like all modern highways in rural California. the
proposed highway through the Feather River country
will carry, and must be designed to best accominudate,
two general types of traffic, namely, recrealional or
tourist travel, and business or commercial intercourse,
An appraisal of the needs of each of these types, as
applied to this particular road, is necegsary in forming
a rational conclusion as to lts proper location and
design.

The factorz which enter into the make-up of the
best recreational road are strongly contrasted in some
regpects to those which go to make up the best road
for business or commerclal purposes. In the latter

type, for economic reasons. the road must be as short
as possible, and free from all chstacles which will
retard speed of operation, and at the same time, be
safe for the traffic it carries. Modern construction
standards will eliminate maost of the obstucles to this
speed of operation, and will maka the road safe, but
the routing and location must he depended upon to
obtain  the shortest distance and to minimize the
greatest ohstacle to year-arcund traffie on this particu-
lar route, snow, For its use as a business or com-
mercial thoroughfare, therefore, we must look for the
route which will serve the present and potential raffic
best by reason of the shortest possible uistance, aad
its freedom from snow In the winler season.

Contrasted lo the two egsentlals of a commercial
road mentioned above, are the needs of a recreational
road, Distance, while Important, should be sacrificed,
in a rational degree, to make accessible to the tourist
his prime objectives, proximity to forest and stream,
mountain seenery and the natural beauties, and cppor-
tunity for sport and recreation, The other prime
requisite for the commercial road, freedom from snow,
is of little or no importance on the recreational roads,
since such roads are not used during the winter season,

Combining the values hoth for recreational and com-
meraial traffic of both feasible routes as discussed
ahove, taking into account tlie population, resources,
ete., given in the statistics, anad their distribution as
shown on_the map, it will appear that for the arca
within the state, the advantages of the North Fork
Route oputweigh those of the Middle Fork Route by
many times, probably more than five to one. This is
true, considering future possibilities for the develop-
ment of this portmn of the state as well as present
conditions. * *

Summarizing the above discussion of all traffic from
the neighboring states, it appears Lthat the North Fork
routing will serve commercial traffie about equally
as well as the Middle Fork, and that |t will serve all
recreational traffic far better, °

That portion of this transcommental tratfic which
would be influenced by the routing of the Feather
River highway, will be benefited most greatly by the
route which makes most easily accessible the greatest
recreational or touring possibilities. Distance iz not
4n essential, since, if it were, no such traffic would
traverse either highway in the Feather River country,
hut it would all take the shorter route via Donner
Lake. * *

The traffic of the area within the state will be more
greatly benefited by the construction of the North
Fork Route, as compared to the Middle Fork Route,
in the nrnportion of five to one or more.

Traflic with the neighboring states will be some-
what more greatly benefited by the construction of the
North Fork Route than the Middle Fork Route.

Traftic with far distant states will be more greatly
benefited by the construction of the North Fork Route,
as ecompared with the Middle Fork Route, in the pro-
portion of about three fo one,

Considering the character and volume of traffic the
road will handie, and the area of the state to he served
and developed, it would appear that the advantages
of the North Fork Route, as set forth above, justify
its probable greater cost, as compared with the Middle
Fork Route.

(Note: Read Temporary State Highway Engineer
Morton’s report,)

Both by Geuweral Webb's and atterney Carleton's
reports, yvou will note that in their opinion a road
constructed up the Middle Fork Canyon will not
satisfy the law to connect Quiney and Oroville via
the Weather River Route, while both attorneys agree
that a road built up the North Fork Canyon will
satisfy the law.

The Middle Fork Route being precluded from
further cousideration by the law, is the stite justified
at this time in beginning the construetion of a road
up the North Fork Canyon, the cost of which will
run into several million dollars before it is completed.
o ought we take the view that the cost iz too great
and thus prolong indefinitely the seltlement of this
eighteen-year-old coutrvoversy, passing & determination
of the matter on to subsequent administrations?

You will note that one of the engineers’ reports
indicates that the Middle Fork will serve Nevada and
the IJast better than the North Fork, but that the
North Fork will serve Oregon. Idaho and the north-
west conntry better than the Middle Fork, and that
there iz less snow berween Oroville and Quiney via
the North Fork but more snow between Quincy and
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the Neyadn state line on this route. However, the
recreationnl traffie will be greater out of all propor-
tion than the interstnte traffic, and this report indi-
cates & very decided advantage in favor of the North
Fork Route for recreational traffic.

I have just veturned from a trip with the engineers
through the North Fork Csnyon and there are mo
unusunl physienl obstacles to the construoction of a
road in this eanyon.

Considering the fact that a road up the North
Fork Canyon will meet the constitutional require-
ment to connect Quincy with the state’s highway
systom : that snch a road will also serve as a link
to an all-year trans-Sierra interstate highway ; that it
will open up by a direct all-year route vast new
scenie and recrentionnl arveas: that this iz the only
county-seat lateral in the state on which not a single
dollar has been expended on construction; and that
we ¢an now finance one or more convict camps for
this project, I recommend that lecation surveys be
immediately started in the North Fork Canyon and
construction proceed thereafter as fast as cnginecring
data are complete and funds are available.

Attached hereto please find both engineers’ reports
and Temporary State Ilighway Engineer Morton’s
letter of trunsmittal. Also please find attached the
complete opinions of Attorney General Webb and the
Department of Public Works attorney, C. C. Carleton.

All this for your consideration and appropriate
action.

Yery traly yours,
L. B MEeEr.
Director.

VOTE OF COMMISSION

Upon the conclusion of Mr. Meek’s report and
recommendation Commissioner Baumgartner made the
following motion, which was seconded by Commis-
gioner Harris and adopted by unanimous vote.

Thut the report and recommendation of the Director
of the Dapartment of Public Works on the Oroville-to-
Quincy Lateral, State Higliway, Is hereby aceepted and
approved ;

That the North Fork of the Feather Rlver be and
hereby s adopted and deslgnated as the route for the
Oroville-to-Quiney Tataral, State Highway ;

That the work of construction shall be prosecuted
with all due dlligence and ans rapidly as financially
and engineeringly possible.

The beginning of the year 1028 saw increases in the
was tux from 3 to 4 cents taking effect in two states,
Arizona and New Hampshire. The Arizona legisla-
tion was passed in August, In New Hampshire the
rate was inereased from £ to 3 cents early in 1927
and the special session in November boosted the rate
another cent.

This makes twelve states which have a 4-cent gas
tax, while six states have a higher tax, one having a
44-cent rute and five huving a S-venl tax,

Fourteen states have the 3-cent tax and one state
has 33. This makes u totnl of thirty-three states which
have a gas tax of 3 cents or more.

Thirteen states have a 2-cent tax. Only two
stutes, New York and Massachusetts, have no gas
tax,

Statisties show that more persons have been killed
in automobile accidents during the last ten years than
were killed in the American forces during the World
War. Motor vehicle aceidents accounted for 160,300
deaths in the United States between January 1, 1917,
and December 31, 1926. The total number of Ameri-
can soldiers, sailors and marines who lost their lives
during the World War was 130,3206.

Chief Accountant
For Works Department

HE task of bockkeeping bocks on an
T annual cxpenditure of $30,000,000 is

the assignment given E. R. Higgins,
recently appointed chief accountaut of the
Department of Public Works., Before com-
ing to the Department of Public Works Mr.
Higgins was an aec-
countant in the
State Department
of Finance from
1923 to 1923. He
is a praduate of the
University of Cali-
fornia with the elass
of 1919.

Mr. Iliggins has
supervision over
the accounting of
all of the divisions
of the Department
of Publiec Works’
expenditures which
total approximately
$30,000,000 a year.
These expenditures
are made under the
budget system and
the foundation of the accounting system is
this budgetary plan.

E E. Hiooixs,

PROGRESS REPORTS
FROM THE FIELD

ALPINE COUNTY—AIl roads closed during winter
and spring monthe on account of snow.

AMADOR COUNTY—The grading contract on the
Alpine Highway between Jackson and Pine Grove ls
progressing very sutisfactorily. Mr. G. D. Contoules
s the contractor.

Work is_to start soon on another stretch of the
Cosumnes River to Plymouth section of the Mother
Lode Highway, $5,000 has been allotted for this work.,

CALAVERAS COUNTY—AL the request of the city
guthorities and at thelr expense, this district made
survey and prepared plang and spoclfications for paving
with asphalt macadam state highway routes through
the city of Angels, for whichi a bond issue was voted
by the citizens, On the twentieth of February, seven
bids were recefved and contract was awarded on
gehruary 29, 1928, to the Adamy Company vl Angels
anip.

Improving alignment and widening of Mokelumne
River Grade leading to Mokelumne HIl 15 now under
Way.

FRESNO COUNTY—Work, consisting of extending
and rebuilding all of the old narrow culverts and
I.rir_lglps on Route 4, in Fresno County, {8 proceeding
rapidly.

A construction erew is working oo Route 10—
“Sierra-to-the-Sea” lateral, widening the roadway,
changing line to avold the cresk and building bridges
from Coalinga west to the county line. This work
is attracting considerable favorable comment from the
residents of the district and tourists,

IMPERIAL COUNTY—Two new reconstruction con-
tracts have been awarded in Imperial County. Under
one contract, that portion of the El Centro to San
Diego highway extending from El1 Centro tc Seeley
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will be drained and the pavement will be widcned to
20 feet and redecked with asphaltic concrete. Under
the second contract a storm watcr protection system
will be constructed along tho Los Angeles, Imperial
Valley Highway, west of the Salton Sea. This improve-
ment will extend from the Trifolium Canal to the
Arroyo Salado wash and covers a large portion of the
highway which has becn repeatedly damaged by floods,

The 2.3-mile grading project on the Mountain
Springs grade between El Centro and San Diego
replacing the road destroyed by floods in December,
1916, is now completed.

KERN COUNTY—The recent acceptance of two
contracts, one completed by the Valley Paving Com-
pany and one by Foree-Currigan & McLeod, between
Delano and Lerdo, completes the widening to 20 feet
of all hut 2 miles of the pavement on Route 4 in Kern
County.

The mechanical rakes and finishers were used on
both jobe and the resulis secured were very satis-
fectory.

Wide flat slopes were utilized and all grading was
well finished, resulting in a roadway which is pleasing
to view as well as fo ride on.

A power shovel outfit is working in the Kern River
Canyon from Democrat Springs easterly, widening and
strs.ighteninF the road, which was taken over from
the county last year.

This work will assizt in making one of Kern County's
most popular recreational roads more safe for the
expected summer traffle.

A smrvey of the road from Waseo to Famosa on
the Cholame lateral has just been completed, prepara-
tory to getting under way some needed improvements
on this highway.

KINGS COUNTY—Spring grading work is com-
pleted along Route 10 in Kings County and it iIs
lioped te minimize the fire hazard through this impor-
tant farming counlry this summer.

LASSEN COUNTY—AIl work except routine main-
tenance has been at a standstill in Tmssen County for
the past two months, due to weather conditions.

The new rotary snow plow which we have stationed
between Sasanville and Westwood has been doing
excellent work, and so far this winter we have had no
trouble in keeping the road open for traffie, although
the snowfall has been comparatively light.

Plans and estimates are now in progress for the
construction of the 1% miles from Bieber to the Modoc
County line.

MADERA COUNTY—Six and one-half miles of road
In Madera County is being advertised for reconstruc-
tion, south of Madera. The improvement will consist
ot widentng and resurfacing with asphaltic concrete.

A survey of the highway between Madera and Califa
is now under way, preparatory to contracting some
necessary reconstruction and widening of this road.

MARIN COUNTY—The Redwood Highway from San
Francisco and east bay cities to the Russian River
country and the redwoods of Mendocino and ITumboldt
counties, is attracting much constructive notice,

To mect traffic needs it has become necessary to do
much widening and reconstruction work and plans
and specifications are being prepared to improve that
portion from San Rafael 7 miles northerly (v Ignacio
and the Black Point road junction.

In the meantime the contract which was let to the
Pacific Stales Construction Company, to surface 0.76
mile through Kentfleld with asphaltic concrete 20
feet wide and 2 inches minimum thickness with 2-foot
rock shoulders, has just been completed,

MARIPOSA COUNTY-—Wark by tlie convict crew on
the YVosemite All-year Highway north of Mariposa is
progressing satisfuactorily. Several line and grade
changes have been made which materially widen and
straighten this road.

Instaliation of 6600 lineal feet of standard laminated
guard rail has just been completed by Contractor
Burnett and the improvement has already proven of
value in avoiding scrious wrecks.

MENDOCINO COUNTY—The highway just north of
the Mendocino County line, connecting the Redwood
Highway with the coast via Booneville, known as the
“McDonald to the Coast Road,"” is due for much local-
ized improvement. It is mostly unimproved road and
as a start the department has been authorized to widen
and straighten the existing road. number of
wooden bridges and culverts are being rebuilt to take
care of the drainage pending reconstruction of the
road on improved and resurveyed alignment and
grades.

MERCED COUNTY—Contractor H. C. Whitty has
a crew of men extending culverts and bridges along
Route 4 from Mecrced south to the county line. All
of the old 20-foot structures are being extended to
care for present and future traffic needs,

Larsen Bros. have completed thelr contract for 9
miles of gravel shoulders and widening of the embank-
ment on Route 32 from Los Banos easterly to the
county line.

MODOC COUNTY-—The widening work being donec
by stale forces, between Adin Summit and Canby, is
about 79 par cent complete, and has already effécted
an enormous improvement on this section.

NAPA COUNTY—That section of new highway
belween Callstoga and Middletown, lying in Lake
County, has been widened and_ several timber bridges
built by district maintenance forces,

PLUMAS COUNTY--There has been no actual
construction work during the past two months in
Plumas County, on account of anow,

A condemnation suit has been filed to clear up the
right of way situation across the Lake Almanor cause-
way, and when the necessary court vrder is received,
the appreoach to the westerly end will be completed,
and this unit thrown open to traffic. This work can
be completed in about one week's time after we get
access to the ground.

Plans and estimates have been completed for the
westerly 6 miles adjoining the Tehama County line,
the construction of which is proposed for this vear.

RIVERSIDE COUNTY—A survey has been com-
pleted on the Mecca-Blythe road and plans are being
prepared in the district office to advertise bids for
letting a contract. The new Improvement will be an
extension of the 9-mile oiled gravel section west of
Blythe, It will be financed from the additional gaso-
line tax fund for new construction,

SAN BERNARDINO COUNTY-—Foothill Roule-
vard—Contractor Steele Finley has been laying pave-
ment on the Foothill boulevard project since January
27th. Reports from the engineers in the fleld show
substantial dzily progress. The present contract
extends from San Bernardino westerly through Rialto
and Fontana to Cherry avenue, a distance of 9.3 miles,
The new pavement is of asphaltic conercte 30 feet
wide, The contractor is using mechanical equipment
for spreading the material on the road surface. This
is a late development in asphaltic concrete paving
methods and is being observed with interest by other
contractors and cngineers.

Redlands to the Riverside County Line—A second
pavement reconstruction project in San Bernardino
County is under wzy on the Los Angeles-lmperial
Valley Highway between Redilands and the Riverside
county line, This contract is rapidly nearing com-
pletion. The new pavement will be 20 feet wide with
improved shoulders 2% feet wide along each edge.

Crest Route—Contractor J. G. Donovan has four
paver shovels in operation on the 0. 8. Bureau of
Public Roads project covering 3.64 miles from the
“Pass'’ to the “Tncline” on the new “high gear"” road
to the suramit of the San Bernardino mountains. This
project is a part of the heavy construction along the
face of the mountain in the ascent from the ‘“Dass”
between Waterman and Devils Canyon fto S8Squirrel
Inn. By completing this projeet, the Bureau will have
contributed a considerable share in the construction of
this highway.

Grading is under way by state forces along the Rim
of the World Drive between Running Springs Park
and Squirrel Inn. This work is advancing westerly
from (he Running Springs end to a point west of the
Allison Ranch. This new work on the Crest of the
range is clearly visible from the whole San Bernardino
Valley as a white line along the mountain top,

TEHAMA COUNTY—The surfacing of the 12-mile
stretch of the Susanville road east of Red Bluff is
nearing completion, ard with a normal amount of
rain, we will have a well compacted gravel road over
this section for summer traffic.

The work of widening and building up shoulders
between the Glenn County line and Corning has just
been completed by stale forces.

TRINITY COUNTY-—The bridge across the Trinity
River at Cedar ¥lat was completed last week, and we
are now constructing the approach fills with state
forces., The bridge should be open to traffic by March

.

TUOLUMNIE COUNTY—Plans are in progress for
resurfacing a portion of the state highway from Key-
stone to Jamestown. Preliminary pluns and right of
way negotiations are under way for proposed con-
struction east of Scnora,

The Big Oak Flat road is being placed in excellent
shape preparatory to summer travel. Mountain Pass
to Tuolumne River has been placed in shape for oiling
eariy in the spring and Priest’s Grade is now bheing
resurfaced. Soldier’s Gulch on the Mother Lode High-
way has been widened and surfaced and is now in

excellent condition. Before the state took over the
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Mother Lode Highway, Soldier's Guich was extreemly
nirrow snd dangerous and is now vastly improved

SHASTA COUNTY —The section of the Pacific High-
way now under comsiruction between La Moine and
Sholgun Creek is ncaring completion, and the work
should be completed early in May. The grading i
about §5 per cent complete at this time, and the zravel
wurfacing is rapidly following.

The widening work betwesn Redding und Cottun-
wood has isen discontinued the past six wesks on
aumThml ‘:5. wet waalhe: a0 e wiiiia

e witlening of a few dangerous piaces Ly s
forces, at Manzanita Hill, about 30 miles east of
Redding, has been rorm.lﬂad. and this work, although
nut very éxtensive, has effected o much appreciated
Iimprovement o the road

The convict camp 25 miles west of Redding has been
on the job four months, and has made excellent

The widening of the narrow cuts between Redding
?I‘Itl ‘lowvr House has just been completed hy state
urces,

SISKIYOU COUNTY- -Outside of routine mainte-
nance, there has Leen very little new work in Siski-
you County the past two months,

There arc several points on the Pacific Higliway In
Slekiyou Cwnt:, which, during the winler season,
hecome icy and ﬁangﬂrnus for Lruflic. We have made
A practice of mhdlnf these spols when necessary, and
have recently compleled shelters at numerous points
along the road, for storing sand, thus making & dry
supply available at all times,

SACRAMENTO COUNTY-—Thae Arno out-off con-
tract, a grading and gravel surface job between Sacra-
mento and (alt, has heen tied ur by high water.
Mankel & Staring are the contractors on this piece
of construction.

BEAN BENITO COUNTY—The upprogches to the
newly constructed bridge over Pucheeco Creek are
being gruded and surfaced with rock by a Qistriet
malntenance crew,

SAN FRANCISCO COUNTY~—The portion of the
Bay Shore Highway Iring within the county iz to be
improved in the near future hy the city of San

isco. A bond issue of $9,060,000 recently voted
by the city to build highwavs, Includes this section
nnd the plans snd specifications are being prepared by
the city fnr mt.mm to be lot in the near future.

SAN JCMCL N COUNTY—The new entrance north-
east of Stocl ton. & grading amd gravel surface g:b
!a nearly complele, The contractors, [rev & Hol
linweter, luive been prevented from proceeding with the
wourk due to wet weather.

Bids will be opened March 25th for placing cement
{;gncute pavement between Mossdale and French
amp

SOLAND COUNTY—Preliminary plane and right of
way negotintloos are complete [or proposed line
change north of Cordelia.

STANISLAUS COUNTY—Rids ware opened in the
ilistrict office on Februaury 9, 1428, for paving a line
change In Ceres, Stanislaus County. The contract is
for grading and placing an asphnll.ic concrete paves
ment. ‘The Standard Paving Company of Modesto was
low bidder, and the contract was awarded to them
on February 16. 1928,

TULARE COUNTY —A survey crew uider Resident
Engineer Paul Wilcox is gathering data for a recon—
struetion in Tulare County, from the counly line
north through Barlimart

YOLO COUNTY—-PreliminnEy plans are ‘omplete
for widening, shouldering, and second story paving
about one mile east and west of the Canseway,

Record of Bids and
Awards

DIVISION OF HIGHWAYS

STANISLAUS COULNTY—Crading and paving with
of

asphaltic  concrete 20 feer wide, 0.2 a mile.
situated nonh of Ceres. Dist. X, Rt. 4, Sec. A
Engines $7.16250. Bids opened Feb. 9th as
follows : Sl.lm!.nrd Paving Co. Modesto, 56,305; A.

Teichert & Son, Sacramento, $6.590. Contract awarded
te Standard Paving Co. for §8,305.

MONTEREY COUNTY—Timber Lri across Sal-
mon Creek. Dist. V, Rt 36, Sec. A ginestr's Est
§5.340. DBids opened Feb. %th as folluwn Theo, M.
Mzino, San Luis (lbispo, 3,988.22; (‘.. D. d, Pacific
tirove, sa.uo W. J. Smith, San Lu Ohl-po. §5.402.
Contract awarded lu Theo, M. Maino for $2,988.22.

SUTTER COUNTY —Causeway acroms the Suiu.r
By-pass on the Yuba City to Km;hh Landing h
way. Dint, ITl. Engineer's Est. §292.964.66. Bda
opened Feb. 17th as follows=: D. G. Jones, Stockton,
$252,711.88; Lord & Bishop, Napa, $226,082.24; Ben
G. antk Inc., San Francisco, $267,015.74; Mac-
donald & Kuhn, Inc, San Francisco, $233,423.62;
Holdeuer Construction Co., Sacramento, $22%.5985.40:
Peter F. Bender, No, Sacramento, !.2.‘.0 WEA4: A W
Kitehen, San Frnnclaen. $247.641.42; C. E. Green &

L. Worel, Los Angeles, 3331 879. M Chas. & F. N
Steffgen, Sln Dletﬂ 32"{.4 6 ; W. Wood, Stock-
tom, 3!3!9 Mn{".ow;m_ Snn  Franecisco,
$263.890.60 .I. F Kns Stockton, $214,750.86;

Frederickson & Watson, On tand $235,102.76 ; J:wper-
Stacy Co, San Francisco, $264,050.14; C. J. Nystedt,
Stockton, $5£26,8%20.22; The Duncanson-Harrelson Co,,
San  Francieco, $544,648.18; Morrison-Knudson Co,,
Boise, Tdaha, $210,042.40; IIealy-Tibbitts Const, Co,,
San JFrancisco, §241,825.40, Contract awarded to
Morrlson-Knudson Co., Beise, Tdaho, fur $210,842.40,

LOS ANGHLES COUNTY—Constructing bulldin
elc, at maintenance vard at La (.rexcenta. Dist VII,
Rt, 9, Sec, Engineer's Est. $5,508 Rids auenetl
Fel, 16th as follows: Jeff Clark, Gardena, §5,200
0. Nelson, Pasadena, $4.776; Joe Orasel, Los Ange!el.
$6.678: Johnson Const. Co,, Los Angeies, §7.276. J
and B, Conat. Co.. Los Angeles, $5,681.50,
awarded to A. O. Nelson for $4.776.

EL DOBADD COUNTY—0.49 miles to be graded
between Shln;le Springs and El Dorado, Dist, III,
Rt. 11, Bec. Engineer’s Est. $10,131.50. Bids
o ed Feb, 20th a8 l‘ullnws L. C, Seidell, 8an Fran-

co, §9.502 : Nate Lovelace. Oakland, 38,444 : Mankel
& Surlnz. Sacramento, $10,088: (3. B Finnell, Sacra-
mento, 311,388, Mathews Const. Co. Sacramento,
§%.028: . W. Wood. Stockton, $8.314.50; J. . Reeves,
Sacramento, $10,990.50: Tieslau Bros, Berkeley,
$10,077.50. Contract awarded to Nate Lovelnce for
$h. a4,

SAN DIEGO COUNTY Two miles of grading from

3 miles southeast of Pine Valley to Buckman 8 rlnf-.
Dist. VII, RL 12 Sec. E. Engineer's Est. $64,
Bids opened Feb. 23d ns follows: R. Johnson, mmtlnte.
$61,714.50: Jahn & BDBressi. Los Angeles, §46,948.75;
Pioneer Transfer Co. Calexico, §63.332: Kuhn-Lang
Co., Los Angeles. $49, 285 : Ernest Ward, Los Angeles,
$54.526; Charles E. Pitzer, El Centro, $86.641.60.
Contract awarded to Jahn & Bressi for $16,648.75.

IMPERIAL COUNTY-—Betweaen Seeley and EI
Centro, 7.2 mileg to be widened and surficed with
asphalt concrete. Dist. VI[L, Rt. 12, See. . Engineer's
Est. $188,235. Dids openad Feb. 59th as follows: J.
. Com lnn, Rosﬂllle. $200,097.50; Jahn Bress|
Const. Co., Los An elea. Shu 846.60: Carl Pleasant,
Phoenix, Arizond, §211,025.40: R E. Hazard (onst.
Co.. Sun Diego 8115 "10 ‘hnlhw@lt Paving Co., Los
Angnlu ﬂ'ﬂl’! Ploneer Transfer Co., Cnlexleo,
$162,875.60 : St“h Finley, Santa Ana, $175,784. Con-
traot awarded to Jahn & livessi Const. Co, of Los
Angeles for $150,845.

SONOMA COUNTY—Approaches to Honoma Creek
hridge. Dist, 1V, Rt 8, Sec. A-B. Engineer's Hat,
§$18.433.05. Blds opened Feb. 25th as follows:
nol)onalct & Mnggiora, Sausalito, §22,876.20: Tieslau

Bros., Berkeley, ‘ll 518.85: George Elilnwood Finnell,
ﬂauramemo. $22.548.80: J. V. Galbraith, Petaluma,

Contract

:19 681.05: Stanley P. Cooley. Palo Alto. $22,742 06
L. Burr, San Franciseo, $32.23055: W. 1 Taylor,
hm Alto, $27,7149.85. Contract awarded to Larsan

Bros. nf Los Ranos, Contractor reserved right to omit
oil tréatmert from surfacing. This was omitted mak-
ing their price $14.689.55.

BACRAMENTO COUNTY—CUndergrade crossiag
(Southern Paclfic tracks) at Erighton. Dist. III, Rl
11, Sec. B. Engineer's kst §54.541.70. Bids o|1ﬂ1ed
March 7th as follows: Parker Scaram Co., Portland,
Oregon, §76.956.50 ; E. B. Skeals, Roseville, §81.623. ﬂl'-
W. A. Bechtel Co. San Francisee, $76.672: Mathew
Canstruction Co.. Sacramen to, 37R.258.23; C. W. Wnod.
Stockton, ﬂ'a 999 ?5: McDanald and Hnu{m-n. Sauen-
lito, $81.074.10; Hcﬂll‘lmy Coast. Ca,, Sacramento,
$AZ 81850 : Frederickson & Watson Const. Co., Onk-
Innd, $70,7€4.78%; Heldener Const. Co., Sacramento
$71,706.24; Lord and Bishop, Nnpa, $91,952.25.

IMPERIAL COUNTY—Between Trifcleum Dralnage
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Canul and Arreyo Salada Wash, 19.7 miles of drainage
ditches and dykes amnd & timber bridges. Dist. VIII,
Rt. 26, Sec. B.C.D. Engineer's Est. $77,985.50. Bids
01;cn@d March 7Tt as follows: D. A, Foley Const. Co.,
Los Angeles, $72,383; Morrison- Knudson Co., Eorse,
Idahao, 314.005; Grunwald & Tudor, Los Angeles,
$:6,695.50; Kuhn-Lang Co., Los Anbelw. $70, 090 80;
(amphnll -Reichert Co., Alhambra, $65,149.60; Watson
& Sutton, San Diego, $61,677.70; Immel & THobbins,
Ventura, $63,304; Holdener Const. Co., Sacramento
5751.151.75: ('}enrge Herz & Co.,, San Bernardino,
$71,581; Ploneer Transfer Co., Calexico, §62,760;
Blumenkranz, LOR Angeles, »89 769; Charles k. Pltzer
71 Centro. $77,2539.10; Vezn Bros. Stone Co., Wineville,
$99,15%.50 ; Callahan ‘Const, Co., Tos Angele= $58,478 ;
Cnnwu,\' & Morrow, Brawley, $51,G22.33; Butterfield
Conet. Co., fan Diego, $66,676 : R. Johnson, Glendale,
$93,210; Xen Hodgman. Hollywood, $124,715.
tract awarded to—

SAN LUIS OBISPO COUNTY—1.9 miles north of
San Luis Obispo 0.2 of a mile to be graded and sur-
faced with waterbound macadam. Dist. V, Rt. 2,
Sec. D, Engineer's Est. $13,615. Sandercock Trans-
fer Co.,, San Luis Obispo, $16,093, Tieslau Bros.,
Berkeley, $15.4586.50; W. A, Dontanville, Salinas,
$14,892.60; J. F. Colling, Stockton, $11,875. Contraet
awarded to J. F. Collins.

MADERA COUNTY—Between Tharsa and Arcola
School, 6.5 miles to be paved with asphalt concrete.
Dist. VI, Rt, 4, Sec. A. Engineer's Est. $150,132.
Bids opened March 14th as follows: Thompson Bros.,
Fresno, $1:39,863; J. C. Compton, Roseville, $145,495;
A, Teichert & Son, Sacramento, $133,244%; Carl
Pleasant, Phoenix, Arizona, $140,743.50; Allied Con-
tractors, Inc., Omaha, Nebraska, $139,862.50; War-
ren Const. Co,, Oakland, $137,006.50; \'alle,\' Paving
& Const. Co., Visalia, $130,386; The Callahan Const.
CCo., Los Ange]es. $120,683 ; Foree, Currigan & McLeod,
Oakland, $129,052.50,

DEL NORTE COUNTY—Between Wilson Creek and
Crescent City, 153 miles (o be surfaced with crushed
rock or gravel. Dist. I, RL 1, Sec. B. Engineer's
Est., $27.145. Bids opened March 14th as follows:
D. McDonald, Sacramento, §54,190; Weber Const. Co.,

Con-

Crescent City, §26,007.50; W, C. Elsemcre, Eureka,
$28,810; Smith Bros., Co., Eureka, $27,870; Tleslau
Bros., Berkeley, $32,975; Montford & Armstrong,

Sacramento, §35,557.

DIVISION
OF ARCHITECTURE

STATE LIBRARY AND COURTS BUILDING
(Sacramento)-—Mural painting work on south wall of
the main reading room. Contract awarded to Maynard
Dixon, 728 Montgomery St, San Francisco, $9.500.

WOMAN'S RELIEF CORPS HOME (near Santa
Clara)—Drilling and testing water well. Bids opened

Feb, Tth as follows: John L. Smith, San Jose, $843;
J. Fred Holthouse, Santa Clara, $1,100. Contract
awarded Lo Johin I. Smith.,

INDUSTRIAL HOME FOR ADULT BLIND (Qak-
land)—aAddition to shop building., Blds opened Feb.

Tth as follows: Office Est., $14,072, Joe Plasecki, San
Franeiseo, $11.110; Jacobs & Pattiani, Oakland,
$11,221; Herhert K. Henderson, Oakland, $11,36%;

John M. DBartlett, Oaklund, $11,446; J. B. Bishop,
Oakland, §11,6%2; Heath & Wendt, Berkeley, $11,956;
The Miner Co., Richmond, $12,259; T, D, Courtright,
Oakland, §$12,611; A. Frederick Anderson, Qakland,
$12,577; C. M. Bostrom, Oakland, $12,867; J. A,
Bryant, San Francisco, $12499a. Spivock and Qpnvock,
San Franciseo, 313,000; G. A. Scott, Oakland, $13,100;
Geow.  Swanstrom, Oalcluml $12 1-14 Emll Per:on,
Berkeley, $13.2932; Clancy Bros., San  Franclsco,
$13,460; F. R. Siegrist Co., San Francisco, $13,600:
John k. Branagh, Oakland. $13,700; Leibert & Tro-
bock, San Francisco, $13,740; B. 8. Macintyre, Oak-
land, $13,760; Peter Sorensen. San Francisco, $14,318;
Sullivan & Sullivan, Oakland, $14,490; J. S. Hannah,
San Francisco, $14,500; E. K. Nelson, San Francisco,
$14.717: E. T. Leiter & Son, Oakland, $14,737: F. C.
Amorosa, San Francisco, §15,970. Contract awarded
to Joe Piasecki, San Francisco for $11,110

STATE AGRICULTURAL PARK-—Installation of
waler systern. Bids opened Fel. 14th as follows:
Office Est., $17,848. James Young, Oakland, $1¢ 875
Latourrette-Fical Co., Sucramento, $11,360; E. W.
Redman, Fresno, $11.785; H. Gould, Sacramento,
$12,457; W. H. Larsen, Sacramento, §14,88%; Hateley

& Hateley, Sacmmento, $15,222; Scott Plumbing Co..
Sacramento, $16,4 Contract awarded to James
Young, Oakland fol $10 875.

STATE AGRICULTURAL PARK—Concrete work
on Manufacturing Building repairs, Bids opened Feb.
17th as follows: Engineer's Est, e
Marquering, Sacramento, $550 ; Olmsted Field & Con-
ard, Sacramento, $616: J. F. Anderson, N. Sacramento,
3684: F. E. Provost, ﬁarrs.memn $640; Geo. MceDonald,
.5'1('!“\"\4-‘?1!0 §860; C. J. Hopkmeon ﬂamams‘nto $900.
Contraet awarded to Olmsted, Fleld & Conard for $616.

STATE LIBRARY AND COURTS BUILDING
(Sacramento)—DMural painting work. Bids opened
Feb. 20th as follows: Frank Van Sloun, San Francisco,
$8,400; Helen K. Forbes, San Francisco, $10,000;
Charles Stafford Duncan, San Francisco, $15,000. Con-
tract awarded to Frank Van Sloun for $8,400,

WATER PERMITS
AND APPLICATIONS

Permits

Permits to appropriate water issued by the Depart-
ment of Public Works, Division of Water Rights,
during the month of February, 1928:

EL DORADO COUNTY-—Permit 2065, Application
4182 ; issued to City of Sacramento, Sacramento
Feb. 13, 1928, for 300 c.f.s. and 210,000 a.f. from Silver
Creek and S. Fk. American River in Sec. 4, . 11 N.,
. - Sec 20, T. 12 N., R. 14 E. and Sec. 1, T.
11 N, R 14 B, for irrigaticn of 40,300 acres. Esti-
mated cost $29, 200,000.

FRRESNO COUNTY—DPermit 2666, Application 5545:
issued to San Joaquin Light & Power Curp., Fresno,
Feb. 15 1928, for 0.035 c.f.s. from unnamed spring In
Sec. 2, T. 10 S R. 22 E., for domestic purposes in Seec. 3.

PLUMAS COUNTY—Fermit 2964, Application 5057 :
issued to Feather River Trust, San Franciscn, Feh.
9, 1928, for 5 cf.s. from Dogwond Cr. in Sec. 2, 1.
22 N, R. 8 ®, for power and domestiec purposes in
Sec. 35, T. 23 N., R. § E. Estimated eost $15,000.

Permit 296§, Apvllcatlon 5232; issued to J. N, Evans
Estate Co,, Reno, Nev., Feb, 17, 1928, for 20¢ acre ft.
per annum from Taylor Lake in Bec. 35, T. 27 N.,
. 11 B, for irrigation and stock use on 510 acres.
Estimated cost §1,000.

RIVERSIDE COUNTY—Permit 2959, Application
4469 ; issued to John Terribilini, San Bernardino, Feb.
%. 1928, for 0.2 c.f.s. from underground witer in Sec,
2, T 48, R.1E, for domestic and irrvigation on 30
acres.  Tstimated cost $4,000.

Permit 2960, Application 4711; issued to John Terri-
bilini, San Bernardino, Feb. 7, 1928, for 0.17 c.f.s
from underground water in Sec. 2, T, 4 8, R, 1 E,,

S. B. M.. for domestic and irrigation on 30 acres.
Estimated cost $4,000,

Permit 2961, Apphc&tion 4511; issued to II, S
Goetz, Los Angeles. Feb. 7, 1028, for 0.12 cf.s. and °
acre-feet from uunamed spring In Sec. 11, T, 4 S,
R. 1 K., S. B. for Irrigation of 31 acres. [stimated
cost $250.

SACRAMENTO COUNTY-—Permit 2963, Applica-

tion A30%8; issued ta F. (. Chatterton, Roqwll]e Teb.
8, 1928, for 0.5 efs from Rin Linda or Dry Cresk
in fec. 23, T. 10 N.. R. 5 E, for irrigation on 40
acreg, HEstimated cost $700.

SAN BERNARDINO COUNTY—Permit 2970, Appli-
cation 5692 ; Issued to B. Dade Davis San Bernardino,
feb. 20, 1928, ror 0.075 c.t.s. from unnamed spring in
See. 4, T. 1 2 W., for domestic purposes.
Estimated cost si 500,

SAN MATEO COUNTY—Permit 2067, Appli-
cation 4847 issued to Peninsula Farms Co., Pesca-
dere, Feb, 16, 1928, for 1.5 c.f.s. from Gazos Creek in
See. 11, T. 9 8, 5 W., for irrigation, domestic and
fire protection on 200 acres. Estimated cost $20,000.

Permit 2968, Application 4848; issued to Peninsula
Farms Co., Pescadero, Feb. 16, 1928, for 2.67 c.f.s.
from Butano Cr. in Sec. 9, T. 8 5., R. 5 W,, for irriga-
tion and domestic purposes on 880 acres. Estimated
cost $30,000

SANTA BARBARA COUNTY—Permit 2971, Applica-
tion 5745 : issued to Horace O. Ensign, Newport Deach,
¥eb. 20, ]9"8 fnr 002‘5 c.f.s. from 2 unnamed springs
in See, ‘71 o, ., R. 28 W., for domestic purposes.
Estimated cost sl 200

TRINTTY COUNTY—Permit 2372, Application 5616 -
Issved to B. N. Trask, Peauut, Feb, 29, 1925, for 1.5
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c.fs from Salt Creek In Sec. 20, T. 30 N, R. 11 W,
for I.rrl.g:tmn of 120 acres in Secs. 19 and 20, Esti-
mated cost $300.

LARE COUNTY—Permit 2962, Application 5687 :
issued to Hnwen Bone, Mlmmnte. F 8, 1’8! for
0.005 c.fs. from unnamed spring in See 8, T s,
R. 28 F., for domestic and industml purposes. Estl-
mated cost §300.

Applications

Applications for permit to appropriite water filad
with the State Departmen: of Publle Waorks, Division
of Water Rights, E:m-hg the month of Februmry, 1928,

BUTTE COUNTY—Applicatlon 5825; Frauces J.
Young, Oroville, for (.5 cf.a from Pruirle Sll:mgh
trlbutar)' to Feather River, to be diverted in Sec.
T.18 N, R. 4 E, M, D. M,, for irrigation purposes un
19 s,c.res

DEL NORTE COUNTY—Appileation 6843; C. R.
Ward & J. L, Ward, Crescent City, for 2 co.f.s. from
unnamed atrunm tributary to Bmtth River, to be
diverted in Seec, 13, T, 17 N, R. 2 E, H, M., for power
and domestic putpuu. n Lh.p. to he developed. Dsti-
mated cost $5,000

FRESNO CDUN'TY pplication 5817; Miller &
Lux, Ine., San l"nncl.-co tor 300 cf.s. from_ San
Joaquin River. to be diverted in Sec. 30, T. 13 8, R

16 E. M. D. M., for lrr tiun purposes on 54,000
acres,  FEstimated enst §510,

Application 5818 ; Miller & l..nx Inc., San Francisco,
for 572 cfe from San Joaguin Rlver to be diverted
In Sec.”12, T. 11 8, R, 13 E.,, M. D. M., for irriga

purposes on 45,745 acres. Estimated con 8308 ono

Application 5830 Miller & Lax, Inc, San F‘r:.nc:m
for 736 c.f.s. from San Joaguin River, to be diverted
in Sec. 19, T. 13 8, R, 15 E., M. U, M., for irriga-
tiun purposes on 58.186 acres. Esthuuted cost $294,000.

HUMBOLDT COUNTY— lication 0G838;: R, C.
MeCreary, Eureka, for 0.02 c. from unnamed spring
trlbutan to Malttole River, to be diverted In Sec. 19,

18 R I1W, M., far domestic purposss. TFsti-
mated ‘cost 3850

KERN COUNTY--Application [827: John L.
Houvper, Weldon, for 30 ef.s. from Kern River, to be
diverted In See. 15, T. 27 8, R. 22 I, M. . M., for
power purposes. 1) th.p. to be developed, BEstlmated
cost §3,000.

Application 5822; J. R, Blanco, Maricopa, for 0.025
ef.s, from unnamed s(prlns to be diverted in Bec. 29,
T. 285, R 31 E, M. D. M, for domestic and stock
purposes. Estimated cost $850.

L8 ANGELES COUNTY—Application 5846; Young
Mon's Christian Association, Long Beach, for 0.08 o.2.s.
from Falls Canyon tributery to West Fk. San Gabriel
Miver, to ba divertad In Bcc. 15, T. 2 N. Ik 11 W,
8. B. M., for domestic pu

Application 5847: B. Y Burklmrt. Littlerock, for
0.85 cfe from unnamed spring wilulury to Middls
Fk. of Putletl Cr., to be divertad In Sec. 23, T. 4 N,
R 10 S. B. M., for irrigation nnd domestic pur-
poses on "0 ucres.

MADERA COUNTY—Application 5%18: Miller &
Lux, Inc., San ¥Francisen, for 208 c.fs from San
Joaquin River, to be diverted in Sec. 25, T. 13 S, R.
15 B, M. D, M, for Irrigation purposes on 16,516
acrez. Estimated cost $75,000.

Application (821 Miller & Lax, Ine,, San Franclaco
for 277 c.f.a. !rbm San Juaw_nln Rl\-er to be diverted
in Sec. 22, T. 13 8, It. 16 B, M. D. M., for (rrigation
PuUTposes on 2!.170 acres, Estimated cosl $75,000.

Application 552%; Miller & Lux, Inc., Sun runelseo
for 175 c.r.s. from Sun Joaqum Rwer. to be dlverted
n Bec. 8, T. 13 8, R. 17T B for 1rrlnuan
purposss on 14,233 acres. !iattmnteﬁ cost §131,7

MERCET COUNTY—Application 5828: Newman
Lard Company, Modestn, for 16 efs from Mud Slough
tributary to Snn Jomﬁlln River, to ba diverted In See.
2. T T8, M., for irrization purposzes
on 480 mm Ea:lmted cost §3,000.

MONO COUNTY—Application 58524; Champlon
Sillimanite, Inc., Bishop, for 2.60 cfs from Milmer
Creek, to be diverted Se. 16, T. 4 E. R 3

D. . for power purposes. 200 th.p. to be
deuloﬁe‘g. Estimated cost $39,000.

Application 5881 Dem of Natural Resources, Divi-
sion of Fish and Sacramento, for 3 cfs
from Reversed and Fm cmeks tributary to Fush
ol R T A R R

- or sl atehery an m
Estimztad cost $300 e

NAPA COUN‘!'Y—L lication 0841; A, Kempkey,
San Francisco, for 10 cf.s and 19,000 w.l. per annum
from Conn Creek trlhutu.rv ic Napa Rlver, to be
diverted in See. 1, T, 7T N, R. 5 W., M. T). M., for

frrigation purposes on 20,000 acres. Estimated coat
$5.000,000.

PLACER COUNTY—Application 3830; North Fork
Diten Co, Sacramento, for 35 cfs and 300 af, per
annum from North Fork American River tributary to
Snerameanto River to be diverted in Sec. 23, T. 12 N,

D. M, for irrigation and domestic purmm
on 5000 acres. Estimated cost §50,000.

RIVERSIDE COUNTY—Applivation 5842; J,. O
Blackburn, Hemet, for 0.023 c.f.s. trom Bee Canyon
Spring, to be diverted in Sec. 12, T, 5 S, H. 1 E,
8. B. M., for lmaatmu and domestic purposes. Esti-
mated cost §1.0

SAC”RAMENTO COUNTY —~Appllcation 5825; H. E.
Dlodgett, Rie Linda, for 0.11 c.f.s, from Dry Cresk
tributary to Sacramento River, to be diverted in
Sev. 5, 1. 10 N, R 5 E., M. D, M., for irrigation pur-
poses un 9 ar:res. Estimated com 350,

SAN BRRNARDING COUNTY—Application 5834 :
Harry L. Seott, Etiwanda, for 0.15 e¢.fs. from unnamed
gﬂnm 10 ba diverted in Sec. 9, T. 1 N, H. § W, 8§

. M., for Irrigation and domestic purposes on S0
wores. Estimated cost 35,000,

SAN.’ DIEGO Cﬂﬁhﬂ‘—nppllcallon 5835; G. M.

Park. for 2000 a.f. per annum from
Hellhole Creek trlburtary to Salton ‘*ink. to be diverted
inSec 11, T 11 S, R SE, § M., for irrigutlon
and domestic I‘mrpous on §00 ama.

Appllication §836; Malcolm B. Woods. Los Angeles,
for 75 e.f.e and T4 af. per annum from Cnyote Creek,
to be divertad in Secs. 22 and 23, T. 3 S, R. § B.,
S. B. M, for power purposes. Estima
$6,000,000.

SANTA BAREBARA COUNTY —Application 5833:
Lincoln H. Reed, Davis, for 050 ecfs. from San
Miguelito Creek tributary to Santa Ynez River, to be
diverted in Sec. 4, T. 6 N, R. 34 W, 8 B. H. for
irrigation purposes on 7 acres.

Application 5833 ; Daniel J. Fllipponi, Santa Maria,
for 0.0% eof.8 from spring In Kelly Canyon n-llmtary
to (‘uynmu River, to bﬁ' divertad In Sec. 24, T. 11 N,
R. 2 8. B. M., for domestip and stock purpnsm
Extnmntud coet §350.

Application 6840 ; W, H. Stap, Santa ¥Ynaz, for 0.025
c.f.s, from spring, to be diverted in Sec. 83, T. 6 N.,
R. 28 W, 8 R. M., for domestic purposes,

SIERPA COUNTY —Application 5537: Emmett H.
Hurlbut, Verdugo City, for 12.50 c.f.s. from Van Joan
Creek tributary to N. Fk. Yuba via Jim Crow Creek
tn he divertad In Sec. 6, T. 19 N, R. 11 E,. M D M.
for placer mining purposes. Estimated cost $2,500.

S‘ISK‘IYD COUNTY—Application 5816; Wocdfill
& Barry, Sa wrers Bar, for 3 c.fs from my Gulch

tributary to N. Fk of Salmon River, tn be diverted In
Sec. 33, T. M ‘N, R. 11 W., M. D. for hydraulie
mining purposes. Estimated cost $1, 000.

Application 5829 : Great Northern Quicksilvar Mines,
Tnr., Oakiand, for #.75 e.f.5 from Fast Fork and West
Fork Empire Cr. tributary to Klamsath River, to bo
diverted In Secs, 12, 13 and 14, T, 47 N, B. 8§ W,

. D. M., for mininzg and domestic purposes.

SONOMA COUNTY—Application 58%44; Frank P.
Grace Co., Healdsburg, for 1.31 cfs. from Russian
River tribntary to Pacific Ocean, to be divarted in Sec.
33, T. O N, R, 9 W, M. D. M,, for Irrigation purposes
on 106 acres,

STANIELAUS COUNTY—Application B5845; Allas
Investment Co,, Modesto, for 14 e.fs from Tuolumne
Rliver trlbutnr;r to San Joaquin River, to be diverted
in Sec. 16, T. 4 8., R. 8 E, M. D. M., I'or irrltallon
purposas on 160 ancres. Eslimaled cost §1.8

SUT'I"ER COUNTY —Appllcation 5825: L. T Mattes
and E. Sampsen, 1003 Higgins Bldz., T.os Angeles,
for 187 c.f.8s. fromn Morrison Blough of Beclumu’nu

2056, 10 be divertad In See. 1, T. 16 N, R. 2 .,
D, M. for frrl;\tinn purpises on 75 acres. Estl-
mated eost $1,000

Application asu D. C. Emith, et al., Meridian, for
20 e.f.r. from Sutter Buln'Byp-as tributary tu Sacra-
;mntnnhnzhg t?he“ﬂve?‘:d!nsmw axamai,;: T. 15

- .y or Enl n  pur SE8 pn Aarres,
BEstimated cost $2,600. ™

TULARE COI]'N'TY—ApnIIclum 584E; A A Bis-
sirl, Los Angeles, for 0.001 o.f.8, from Mosquito Creek
tributary to East Fk. of Kaweah River, to be diverted
in Sec. 16, T. 17 S, R. 31 E, M. D. M., for domastic
purposes,

VENTURA COUNTY—Application &58i0; PBolsa
Chica Oll Corp, Los Angeles for 008 cis. fom
unnamesd uprlnﬁ. to be diverted in Seec. 5, T,

pt{&sg: W. 8. B. M., for mining and domestie pur-

-_—
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