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Relocation of U. S. 99, Around

Shasta Dam Reservoir Site Completed
and Opened to Public Traffic

By E. J. BASSETT, District Office Engineer

HE opening to publie traffie of

I the reloeated U. B, Highway 99

arcund Shasta Dam Reservoir
on Jannary 8th without fanfare of
egeremony or publicity, marked the
completion by the United States
Burean of HReclumation of a vast en-
gineering project costing approxi-
mately $7,245,000.

The projeet included the Pit River
Bridge, the highest deuble-deck hiph-
way and railroad strueture in the
world, which was desizned and econ-

Works cooperated with the T. 8.
Buresu of Heclamation by furnishing
a pereentage of the cost of relocating
a portion of this historie old route,

known for decades as the Oregon
Trail,

LED TD SACRAMENTO VALLEY
It was used by the pioneers whao
came over the northern routes to Cali-
fornia. They followed the beaten

path of the parly days which led
Siskivous

aeross  the and down

sive transportation system  which
covers the cosstal States and even
its name has been changed to the all
inclusive designation of Pacific High-
way.

And now, on a portion of this
ronte has been built the great Shasta
Diam, which will store up the waters
of the Bacramento and Pit rivers be-
hind its barriers, waters that will
eventually  obliterate net only the
remuining vestiges of the old overland

ronte  but mueh  of  the existing
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Sketeh showing routes of relocated highway and railroad around lake that will be formed by river waters bghi_n-d ﬂh-aut,a. Dam

structed by the T, 8. Bureau of Reecla-
mation engineers at an approximate
eost of 5,075,000,

The California Division of High-
wiys loeated and eonstrueted approxi-
mately 15.5 miles of highway, includ-
ing the Antler Bridge, which was de-
sirned by Division of Highways' en-
gineers. The Department of Public

throngh the Sacramento Canyon to
Redding, and thenee into the Sacra-
mento Valley,

What was once little more than
two tracks through the wilderness
has been transformed by succeszive
improvements to a modern highway.
Its terminals and branches have been
extended to embrace a ecomprehen-

highway which spans the area
within the confines of the great lake
to be., So, to maintain our trans-
portation lines for the requirements
of the present and with econsideration
for futare needs, within economic
limitations, a new highway has heen
built through the mountaing and
across the rivers to replace the pres-



Photograph of Pit River Bridge, a double-decked structure carrying a railroad on the lower deck and the highway on top
The existing

ent roud which soon will be no longer
nviiilable for use,

So mueh has already been printed
regarding the technical elements of
this great undertaking that little has
heen left untold. We have read of
the massive Pit River Bridge, the
highest of its type, with its lower
double-track deck for the use of rail-
road trains and its four-lane highway
sitting atop the eantilevered trosses;
af the Racramento River Bridge at
Antler, somewhat dwarfed by its big
gigter on the Pit, but interesting
nevertheless beeause of its  compli-
cated design on both wvertical and
horizontal curves; its hollow piers
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through which the water may eireun-
late for increased stability to the
structure; of the high standard of
the highway alisnment. with its T00-
foot minimum radius of curvature,
unequalled in this seetion of the State
and the exeeptionally heavy grading
through rough, mountainous terrain
where exeavation guantities on the
sontherly four miles averaged 344,000
cobie yards per mile,

Une of the interesting engineering
featnres of the work, to which little
attention has been drawn, is the
variety of methods used m develop-
ing the fAve grade separations be-
tween the hichway and the railroad.

360 feet.

Because of the greater flexibility of
its alignment and grade, the highway,
throughout the greater part of the
relocation, was placed at higher and
more economical levels than the rail-
road.

In the early studies of the Pt
River Bridge design a single deck to
carry both railroad and highway was
ponsiderad, but, as this involved grade
erossings at one or both ends of the
bridge, the double-deck type was se-
leeted and the guestion of grade in-
terference removed for all time,

The highway approaches the bridge
from the left at its southerly end and
departs to the right at the northerly

Ruolocated ssction of U. B 99 around Shasta Dam Lake site near O'Brien Summit, photographed before road was opened
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end. The rallrond spprosches from
the left n w tunnel beneath the high
way and departs to the left from its
own deck, 60 feet below the highway
leveal,
HIGHWAY OVER TUNNELS

Three other grade separations in
the southerly four miles of the work
were solved by the simple expedient
of loeating the highway over tunnels
throngh which the railrosd passes
deep in the bowels of the mountains
These might be termed *‘naturals,’’
as the surveyed lines fit the confizura
tion of the eountry to best advantage
and did not involve ANy nnusual loes.
tion probletms

The fifth separation is loeated near
the northerly end of the work, on
Antler Flat, where a four-lane under.
pass typieal of sueh construction is
Jovem s

The future has been built into this
new highway 1o o degres consistent
with good engineering practiee and
evidenl added problems and eosts
Realizing the probability of multiple
lane requirements at some later time,
when the deéemands of traffic make it
necessary amnd the availability of
funds make it pessible to widen the
graded section, the four major bridge
structures were designed and built

rdeck. It is 3,687 feet long and 500 feet above river bed. Two of its piers are the highest conerete piers in the world, exceeding
bridge is seen in backgronnd

with these essentinls provided for, to
avoid subsequent excessive expense.

FROVIDES WFOil PUMTRE WIDENDNG

Widening of the graded roadbed
und the eonstruetion of additional
lanes of pavemont at some future time
will eost no more relatively than at
present, and po greater engineering
problems will be invelved, The widen-
ing of the structures wounld, how-
ever, not only entail proportionately
aregter oot but would Irrﬁ‘yjr]t ox-
tremely  diffleult engineering prob
lems, partienlarly at Pit River where
the pier foundations are over 400 feet

(Comtlnuesd on page 1)

Section of relocated U. 5. 99 highway arcund Shasts Dam Reservoir site resr Biack Oak Summit before it was spensd to trafhe




Utilization of Siphon Principles in

California Culvert Practice

By G. A. TILTON, Jr., Assistant Construction Engineer
R. ROBINSON ROWE, Assistant Engineer, Bridge Department

FOREWORD

This is the sixth of a series of technical abstracts from a joint departmental review of culvert practice of the Cali-
fornia Division of Highways, by a committee composed of Clarence F. Woodin, Assistant Maintenance Engineer; Robert
L. Thomas, Assistant Engineer, Surveys and Plans; and the writers,

The utilization of siphon principles in California highway drainage practice is comparatively new, although "sag-
pipe” culverts (commonly called inverted siphons) have been used since the inception of the Highway System in 1912,

The purpose of this article is to foster and encourage development and design of siphon culverts and point out
practical advantages and adaptations. The committee is of the opinion that the principles involved will be applied fre-

quently if the advantages and techniques are compiled for designers.

theory, design and application.

N ancient times, engineers found
I that gravity-borne water ecounld

be led over depressions by pres-
sure ponduits conneeting their grade-
tour eanals, supplanting more expen-
sive works, sneh as a eirenitous canal
or a trestled flume. Unfortunately,
engineers were less inventive of words
than of worlks, for such a pressare
condnit became known as an “‘in-
verted siphon.™

Functionally a siphon ceases to be
g giphon when inverted, so that the
term was self-contradietory, At the
time, the true siphon was seldom, if
ever, nsed by civil engineers, =0 that
the expression was reduced fo
“‘giphon,'’ a eorruption which still
persists. Hence, we had two ‘‘si-
phons, '~—the true siphon of the wine
sampler and the false siphon of the
hydranlic engineer,

BEubsequently engineers found wnse-
ful applieations of the true siphon,—
notably in automatic spillway con-
trola. To erase the eonflict, the Amer-
ican Bociety of Civil Engineers (1}*
recommentds that false siphons be
ealled “‘sag pipes.’’ Bince culverts
may take either form, the Committee
eonformed to this recommendation,
naming and defining several speecifie
t¥pes,

S8ag Culvert Defined

Generally, the adjective “*sag’ will
be nsed to qualify a conduit strocture
or portion thereot for which the flow
line iz depressed below a uniform
grade line. Depending upon its sec-
tion, the condnit will be designated a

* Wigurea In parenthesis refer to bibli-
ography at end of article.
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Fig. 38. Classification of siphons and

sag culverts

The subject is treated in detail: definitions,

HSEEE pipﬂ,” “Eag h'ﬂx,” or “Hﬂg
arch,” and stroetures will be called
“Heapopipe enlverts,” ete. When fow-
ing full, the culvert crown will be be-
low the hydraunlic grade line, so no
vacnom will exist (Fig. 38e).

For simplicity, these terms will not
be employed unless the sag is signifi-
eant in the hydraulics of the strue-
ture, either becanse of pressure on
conduit erown or adverse gradient of
flow line. Thus, canal flow may pass
under a highway throngh a ‘‘sag-box
eulvert,”” but a pipe laid on nonuni-
form gradient in & natural channel
may be more appropriately ealled a
“ehannel-grade pipe culvert.'’

Siphons Classified and Defined

(Fenerally, a siphon is any conduit
within which the ahsolute pressure
falls below atmospherie, at some point
or at some stage. At such points, the
relative pressure is negative and is
usually expressed in terms of egniva-
lent “*varmum head.”” For culverts,
the unit of vaeuum head is the nega-
tive hydrostatic head in feet.

As usnally piotured, the siphon has
a uniform hydraulic gradient below
an elevated crown line, as for the
wine sampler, It will be shown that
standard enlverts can act in this way.
If the siphon action is important,

Punetionally, it will be ecalled a
“standard-siphon  enlvert’ (Fip.
38a-c).

On the other hand, the siphon may
have a depressed hydraulic grade line
below a uniform erown line. This is
true, substantially, of venturi tubes,
pump intakes, draft tubes, ete, Cul-
verts may act in this way if the down-

(February 1943) California Highways and Public Works



stream end is divergent, which type
we have named the *‘flared-siphon
enlvert’ (Fig. 38d). This, and its
most economical form, the ‘‘ideal-
flared-siphon  eulvert, will be dis-
cussed in detail.

In eombination of the two prinei-
ples, a siphon may have a depressed
hydraulic grade line below an ele-
vated crown line, as in the siphon
gpillway. This eombination does not
appear to offer any advantage in eul-
vert design.

Bag Culvert Practice

Bag eulverts of pipe or box section
are used extensively to pass irrigation
canals under the higshway. DBecanse
of the interest of water users in main-
taining an efficient seetion, little dif-
ficulty is ever experienced. Design
principles are available in many texts,
but one point is frequently over-
looked,

The initial design nsually provides
u vonstrieted seetion under a narrow
roadbed, so that hydranlie gradient is
much steeper than for the canal as a
whole, If the roadbed is widened the
enlvert must be extended, and the
frietion in the extension will increase
cana] stage at the entranee or reduece
its capaeity,

The change will be greater il the
widening is in the form of a divided
highway with two sag enlverts in
series, doubling the entrance and out-
fall losses of head. In such improve-
ments the designer should provide
generons extensions to assure against
loss of capacity, using smooth-bore
eonduit with section 25 to 50 per eent
larger than the existing seetion.

CLEANING CORT INVOLVED

Bag culverts are also used to mini-
mize culvert width under low road-
beds, particularly to pass local drain.
age vin tule slonghs. These are
reasonably sueoessful, as span is mini-
mized, stagnancy s no worse than in
the sloughs, and little silt is borne
by sueh streams. Ewven where the bed
is not paved, tule seldom impairs the
Wilorway,

Standard culverts have become sag
culverts because of general aggrada.
tion of the streambed. Higher veloei-
ties through the culvert tend to main-
tain a fair seetion, but many of these
are choked each year by material de-
posited on a falling stage. The cost
of cleaning these eulverts is an un-
reasonable maintenanece item.

Sar enlveris ghould be avoided on
ephemeral or intermittent streams if

the consequent stagnation will be ob-
jeetionable. Bhort periods of stagna-
tion are tolerable but long periods
will be objectionable in many ways.

Standard-Siphon Culverts

Contrary to general belief, u cul-
vert of constant seetion on a uniform
gradient may siphon. The phenome-
non was demonstrated by the lowa
Tests (2), purticularly (Plate XIX,
Tests 213, 201) for smooth-bhore pipes
with submerged entrances and free
outfalls, In the latter test, vacuom
head on erown of pipe varied uni-
formly from 0,15 footl at entrance to
0.75 foot at outfall.

No theory has been presented to
translate these experiments into de-
sign. The possibility of siphoning
should be kept in mind whenever esti-

gradient, the vaeunm head must be a
maximum at a culvert end (see Fig.
48a, b). The disturbance caused by
drift passing that end would permit
the admission of air to break or re-
duee the prime.

If the standard culvert siphons be-
causeé of a down-broken grade (Fig.
8¢, the vaeuum head is & maximum
at the break in grade,—not near an
end. Onee primed, this type will eon-
tinue to discharge as if the grade
were uniform between end flow lines,

The hydraulies of sueh a culvert
are illustrated by Figure 39, The
stage-discharge eurve is the broken
line OABDE for rising stage and
EDCBAO for falling stage. While
rising between B and D, the siphon
may be partly or wholly primed by

l MoTES:
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Fig. 38. Hydraulic study of siphoning (Class C) in standard culvert on
down-broken grade

mates of discharge are made from
stage observed above a eulvert, For
example, if the flow of Test 291 had
oeenrred in the field and discharge
had been computed on the erronsous
premise that the culvert could not
siphon, the result would have been 19
per ecent under the actual discharge,

BIFHONING CAPACITY UNOERTAIN

If siphoning conld be counted on
for eertain proportions, it wounld be
recommended that the extra capacity
be used in design. However, it is
doubted that this extra eapaeity could
be de ed upon for drift-laden
flow, Obviously, f n vacoum lorms
in a standard enlvert with a uniform

California Highways and Public Works (february 1943)

air entrainment, reducing the stage
relation to some point i the area
BDCB: Limiting positions of energy
and hydranlie grade lines for one dis-
charge are shown in profile at the
right.

Advantage of this design lies in the
siving of exeavation, and opportunity
afforded to adjust the location and
grade to insure adequate foundation
and outlet conditions. Frequent floods
will be earried without increase in
gtage (below B). Infrequent flonds
will have a higher stage on the rise
but a normal stage on the fall. Peak
stage of rare floods (above D) will

[Five]



be unaffected. Since floods are uso-
ally quick to rise and slow to fall, the
net effect of the grade break is small,

Flured-siphon Culvert

The flared-siphon (Fig. 38d) util-
izes the prineiple of an expanding
tnbe {Venturi} to salvage a large part
pf the water's kinetic pnergy. Ordi-
narily, the sudden enlargement at the
nutlet wastes 95 per cent or more of
the veloeity head. This waste is de-
sirable for steep channels, but for
prosg drainage in broad valleys, the
wasted energy is reflected in dam-
aging stages above the culvert en-
tranee.

If the flare is built to diverge on
eased onrves, little energy will be lost
in the transition, The longer the
flave and the larger the outlet, the
greater the salvage of energy. Thus,
il outlet area is doubled, the outfall
veloeity is halved and kinetic energy
wasted at outfall will be guartered.
In theory, it is possible to salvage 90,
or even 99, per cent of the kinetie
energy, but at a large stroeture eost,

In practiee, the flare can be built
with flat instead of eurved walls and
with outlet from 1.5 to 2.0 times the
standard section in area, so ag to sal-
vage 60 tn 70 per cent of the kinetie
energy. For any partieular site, the
most economical flare dimensions will
depend upon loeal factors,—requiring
hydrauliec computations, For refer-
ence, this most economical design iz
termed the “*ideal flarved-siphon.®

TESTS SHOW ADVANTAGER

The University of Towa tests (2]
showed the hydraulic advantages of
the flared siphon,—quantitatively for
partienlar designs and generally for
similar desirns, For example, the re-
port stated that capacity of a box enl-
vert 36 feet long conld be inerensed
pbout 60 per eent by flaring the
downstream 10 or 12 feef so as to
donble the outlet area. For the gen-
eral case, the Committes hias prepared
A formula (Fig. 40) agreeable to all
test data and extended by theoretical
eonsiderations. This formula is suit-
able for design, for the complicated
expressions become guite simple when
spme proportions are determined
arbitrarvily.

Figure 41 is infrodneed to illns-
trate the methods of computation,
Suppose the 10-year flood had deter-
mined the size of standard section as
a2 x 2 box and it was proposed to
inerease the eapaeity by flaring to a

[Six]

i
A A,
. Y
w
mi
i L o
W".S_"
' (W8 mu_

qQ

AvVEgH

Where

p=R/P

r=Ro/R

4.4, 9.

Vo O5+pt (13+15¢)C1- %) + a®+

a=A/A,, the ratio of areas in 8. ¥t

P= Perimeter of stondard cul/vert, .

B = Perimeter of stondord culveri sides
whickh are +o flare, 1

R, Bo = Hydrouvlic rodii of oreos A ond 4.

t = Weighted meon fangent of flore angles

20043%% (1-0. 12 mr)

Fig. 40. Discharge formula for flare-siphon culvert

4 x 2 section 1n the last 6 feet of a
total length of 30 feet, Then A —
2x2—4;P=234+24+21L2=8,;
R=4/8 = 0.5; L = 80; as in usual
formulae,

At the ontlet, the hydraulic radinsg
is (LBBT, 8o 'r'" = DLB6T /05 = L33
Two sides of the box will be flared; so
Pr=2 + 2 =4 4 hence p = P*/P
=4/B =105 Also ""a’ is the ratic
af the preas, 2x2/4x2=05; and
Hm' ig the proportion of length to he
Hared = 6/30 = 0.2,

FLARE FORMULA FAQTORS

The flare angle may be complicated
for skew culverts or boxes flared on
3 or 4 sides. The top slab should
never he flared, for that raises the

gtage [and discharge) for priming
the siphom, Rarely will there be ad-
vantage in flaring the bottom slab; if
a lower putfall flow line is practical,
capacity can be obtained more eeo-
nomieally by lowering ithe flow line to
a uniform gradient. In the example,
each side wall flares one foot in six,
go T — 0.167.

Bubstituting these simple values in
the formula, the expression reduces
to @ = 34.8 +H, where H is the dif-
ference in stage hetween forehay and
tailwater. Without the flare, the rela-
tion wonld be @ = 274 +H. Assum-
ing a typieal tailwater stage, two
stape discharge curves were drawn
for comparison of the flared siphon
with the uniform seetion,

(February 1943) California Highways and Public Works



At the right of Figure 41 are pro-
files of the hydraulie grade line and
energy lime, on which ave shown the
relative losses in the eunlvert, The
total head “*H'' has 4 components.
The flare design has little or no effect
on enfranee and frietion somponents,
The turbulence loss in the finre can be
reduced by lengthening or curving
that portion and the loss at ovtlet
“h,'"" depends on area of outlet sec-
tion. These losses should be wvisnal-
ized by the designer, to avoid dispro-
portionate loss of energy or inceresse
in eonstruction cost.

AL FLARE DESIGN
In any ease; the ideal flare-siphon
enlvert must be designed by cut and
try, at least until a wider variety of
governing factors have heen analyzed.
As a guide, the area ratio ‘‘a’ will
vary from 1.5 for moderate velocities
to 2.0 for high velosities. The flare
length ratio “*m" will vary from 0.1
for long eulveris under moderate fills
to 0.3 for short eulverts under no
fill. The flare angle tangent “t'7
ghould not exeeod 0.2 for moderate
veloeities or 0.1 for high velocities, or
the diverging jet will not wet the
outer walls (eansing a gurgling tur-
bulence as prime is intermittently
lost),

Flared S8iphon Applications

The flared-siphon culvert is an
idenl solution for many drainage
problems, The first installation in
California is shown diagrammatically
in Fig. 42, At this gite, an existing
eulvert had proved inadegmate after
a rural arca had been developed into
a residential suburh, erowding a
gtrenm of the meadow-overflow type
Beonomy demanded full eapacity
withont exeeeding the damage.inei-
denee gtage, The flured siphon proved
much cheaper than standard enlverts
of the same eapoaeity at limiting stage,

The design is experimental in that
the flare was applied to a triple box.
We hope to observe whether the outer
boxes are as effleient as the ecentral
box, Fir. 43 shows the enlvert dur-
ing construction, In this case the
slab over the flare had to carry the
sime loads as the standard section,
which would not be trme for a long
culvert under a high fill.

The flared siphon shomld be eon-
sidered in all widening plans in the
broad valley areas, becanse existing
enlveris can be so extended as to in-
crease their capacities. Submergenes

(Continued on page 50 )
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Geo. T. McCoy Appointed State
Highway Engineer of California

PPOINTMENT of
George T. MeCoy to
be State Highway

Engineer was announced
January 4th by C. H. Pur-
eell, Director of the De
partment of Public Works

After serving 10 years as
Assistant State Highway
Engineer, McCoy takes the
post wvacated by Pureell
MeCoy came to the Califor.
nia State Highway Depart
ment in 1927 as assistant
office engineer under B. M
Norton, then State High-
way Engineer, e was
promoted Lo Assistant State
Highway Engineer when
Pureell nccepted the job of
State Highway Engineer
under €. C. Young in 1928,

Born In Oregon in 1889,
MeCoy was raised on eattle
ranches in eentral Oregon
and Washington and from
early vouth herded eattle
and horses on the range.
He attended Whitman Col-
lege in Walla Whalla, Washingtou,
and upon graduation eompleted a
graduate eourse in eivil engineering
at Columbia University, New York
City, paying his way by working
various minor engineering jobs dur-
ing the summer vacations.

(m eompleting his eourse at Colum
bia University, he was employed as
assistant engineer on the great Cats.
kil Aqueduet, a $300.000.000 proj-
ect in New York which brines water
from the Catskill Mouniams via a
tunnel under the Hudson River and
down through the eastern part of the
Siate to New York City.

MeCoy was engaged on this projest
in the econstruetion of the Valkalla
Dam and several bridges which in-
valved the relocation of many miles
of State highway and the removal of
a town that were flooded by the reser.
voir.

Returning to Washington, he be
came sssociated with the engineering
staflf of the United States General
Land Office on work in the Cascade
Monntains that included an irrigation
project near the jonetion of the Snake
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GEORGE T. MeCOY

and Columbia rivers in 1908 and
1509

Following this employment, be had
30 years of State highway experience
with the [United States Bureau of
Public Roads and with the States of
North Dakota, Idahe, Washington
and California

During six of the 10 FEars servies
with the Washington Highway De.
partment, he was Assistant State
Highway Engineer

Pit River Bridge and
Highway Opened

(Coantimeed from page 1)

slow  the nltimate lake level. Con-
struoction of the bridges to standards
which will mest the exigencies of a
ecoming day was therefore logieal and
eeonomical.

The last eontract to be let provided
for the paving of the entire 153
miles. During the grading phase of
the work wvery close attention was

given to the seleetion and placing of
subgride material.

Excellent results were obtained
with the native shales through which
many of the cuts were made, and
high bearing values were consistent
throughout the work On this very
satisfactory subgrade a pavement was
placed consisting of 0.5 foot erusher
run base, full wadth of the roadbed,
with 0.2 foot plant-mixed surfacing
over the eentral 22 feet, topped with
a plant-mized nonskid surfacing ap-
plisd at the rate of 55 pounds per
square yard.

Shoulders were surfaced with plant-
mix tapering to 0.15 foot at the
outer edges and sealed with a Class
“(fine' seal coat. At the Southern
Pacifie underpass at Antler, a seetion
1,670 fest in length was paved with
four lanes of portland cement econ-
erete, with the shoulders treated as
ahove.

Users of the new highway will per-
haps never realize the saving of 3.7
miles in distanee nor the appreciable
reduction in adverse grade over the
present road, but the deerease in
travel time amd the safety features
built into the job are factors which
the motorist emn appreciate. Bafe
speeds over the present rvoad were
found by the Traffle Department to
be as low as 25 miles per hour over
eongiderable distances; whereas the
design spesid on the new eonstruetion
is 60 miles per hour.

Without eeremony, beeause of mili-
tary restrictions, this combination of
projects, which has merited publicity
beeause of il contribotion to ad-
vanceménts in highway sonstruetion,
was opened to publie nse on January
8. 1843 Originally schedoled for
completion in early August, to mest
the expected flonding of the present
road along the Pit, the paving con-
tract, upon which the opening hinged,
was delayved because of diffienltiss en-
gendersd by the war. For the same
reasons, progress on Shasta Dam was
so retarded that the inundation of the
old highway was delayed indefinitely,
making it unnecossary for the State
hvision of Highway suthorities to
vacate the exwting road for several
months later than was expeeted.

For detailed deseriptions of the
grading and bridge econstruetion, e
fer to California 1lighways and Pub-
lie Works, dated November, 1939,
January and June, 1940, January,
Mareh, April, August, October and
December, 1041
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A. H. Henderson Promoted to
Assistant Director of Public Works

r I ATWEXNTY - FOUR
vears of State serviee
by A. . Henderson

were rewarded when Diree-

tor of Public Worls C. H

Pureell recently sppointed

him Assistant Director of

the Department of Publie

Works.

Henderson moves up
from his civil service post as
disbursing offiesr of the De-
partment of Public Works
which consists of the Divi-
sion of Highways, Division
of Architecture and Divi-
sion of Water Resources.

A native Californian,
born in Angels Camp, Cala-
veras Dounty, on September
1, 1802, Henderson eom-
pleted his schooling in Sae.
ramento and on January
12, 1918, went to work in the
then Department of Motor
Vehicles,

From July, 1920, to Sep-
tember, 1932, he was om.-
ployved in the Department

A H. HENDERSON
Aasistant Director of Public Works

of Engineering and the Division of
Architecture. Sinee 1932 he has been
with the Division of Highways, serving
five vears in the Fresno distriet office
of that agency. e was appointed dis-
bursing officer in January, 1939,

Mr. Henderson devoted considerable
time and effort to the preparation of
a Time Keepers' Manunal which estab-
lished & wuniform system of Beld
accounting for the Division of High-
wBYA

Sinee May 1942, Mr. Henderson
has been in charge of car pooling, gas
rationing and tire conservation aifect-
il'!ﬂ' the Division of lhzh“ﬁ and
various other divisions of the depart-
ment.

The use of all pasenger antomo-
biles of the Division of Highways,
Diivision of Contracts and Rights of
Way, San Francisco-Ookland Bay
Bridge, Headquarters Shops, and
Bridge Department of the Division
of Highways has been under his
supervision,

He is eontinuing his duties in this
respect a8 Coordinator of Car Pool-
ing, Gns Rationing and Tire Con.
servation lor the Department.

It this sonnection he maintaing elose
pontact with the Office of Defense
Transportation and the Ofiee of Price
Administration, acling as linison offl-
veor  between these Federal acencies
and the Department of Publie Works,

Highway Division Car Pool Saves 2,641,912 Miles of Tire Travel

RASTIC eurtailment of pes-
senger ear travel in line with

tire conservation by the Divi-
sion of Highways resnited m a sav-
ing of 2641912 miles durmg the
period from May to Deeember, 1942
Direetor aof Publie Works C. H. Pur-
=l !“Ftull"’lhi to Governor Warren.

A exreful mileage check on the 715
automobiles operated by the Division
of Highways showed that from May
of last year, when a tire conservation
program was inaugurated by the
Division, to December 31, the total
number of miles in passenger ear
travel registered was 5332445 as
compared with 7974360 for the same
period in 1941

Thixs is n decresse in milease for the
cight months' period of 33.13 per cent.

O MONFTRUOTION PROGRAM

While the Department of Public
Works has had to economize for the
sake of rubber conservation necessary

to the eondunet of the war, the Divi-
sion of Highways during the last year
fulfilled eontracts for 142 State high-
way necess road and flieht strips at
an aggregate cost of 26353 300,
which represents & substantial por-
tion af the $55420 80 program of
construction earried out by the Divi-
sion of Highways last year, Pureell
statedd

These contracts were financed from
State highway funds, allocations of
Federal Ald funds apportioned to
California from Congressional appro-
priations and from the special Fed-
eral appropriations provided by the
National Defense Highway Aet of
1941 for econstruetion of asccss roads
and of flight strips. In the interest
of tire saving, Pureell said, means of
transportation other than antomohiles
have been utilized.

Careful operation, speed limitation,
and restrictions of the nse of auto-
mobiles by travel on trains, buses or

California Highways and Public Works (February 1943)

other meéans of transportation during
133 are expected hy State Highway
Engineer George T. MeCoy to eon-
siderably prolong the life of tires and
equipment of the Division of High-
ways' ecars and inerease the pereent-
age of deervassd mi'.ra_-_--*

The Amerins Way of lifs s not just & fne
phrass. [i s a conditien. It & another way
of saying. “The rewards of democracy.™ I
you think of all &f the romforts, cobiveniencrs
and luzymries we emjoy In this couniry, it
beromes abondantly clear hbow tangible these
rewsrds are, and how definitely worth while
they are —Frederick W, Nichel

Hural tmaffic iz 10 gasoline-rationsd
Biates dropgped 41 per eont duving November
of 1042 rummpraied with ih# same month in
140, state U1, B, statisthenl reports.  Mas-
sachusetin sitaried 1543 with a Jdecrease of
mwore (has 1000 ear reglstratinge. In Mich-
igan, there were 452 fewer ears registered

British Columbla reporis that as of Novem-
ber & 1042 & decrense of .88 earm wns
shown in the registration ledgers of this
prr | e,
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Completion of Central Valley Project
Urged to Produce Food, Fiber, Rubber

HE first year of war has re-

sulted in many drastic changes

in the status of the Central Val-
ley Project. A series of orders issned
by the War Produection Board has
seriously eurtailed constroetion work
and postponed, for the time being at
least, many of the objectives for whieh
the projeet was undertaken,

The first and most far-reaching
effect of these orders has been to stop
worl on all irrigation features of the
projeet.  Specifically, construetion
work on the Contra Costa and Madera
Canals was halted. No construction
van be done on the Delta Cross Chan-
nel, the Delta-Mendota Canal or the
Frignt-Kern Canal. Other orders
held up installation of three large
power generating units at Shasta and
three smalley units at Keswick Dam.

GOVERNOR 15 CONCERNED

Meanwhile the budget for the Bu-
rean of Reclamation was sent to
Coneress with an alloeation of only
$2.000,000 for this year as compared
to some #54,000,000 for last year.
The %2,000,000 is suffiecient only for
administration and some survey work.
Last vear the bureau budret earried
an item of more than $39.000,000 Lor
Clentral Valley Project construetion
alome,

The need for appropriations to eom-
plete the project as part of the war
effort was partienlarly stressed by
Governor Harl Warren at a meeting
of the Water Project Authority held
Joanuary 26th. The Governor said :

“T have been coneerned recently
ghont the turn of affairs in conneetion
with the Cenfral Valley Project. I
am informed thal in all probability
there will not be appropriations
recommended for the continuation of
the work. I hope this is not true. 1
hope the situation will develop differ-
ently becanse I think this is a time
when the projeet should be pressed
from the standpoint of the war effort.

OO0 PROBLEN INVOLVED

We are talking about the scarcity
of food, and I think everybody in
California realizes that it things con-
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tinne the way they are there will be
a definite shortage. There is no place
m Ameriea where food ecan be pro-
dueed ag it ean in California. T think
for the project to stand still and not
be eompleted in these times wonld
be a wvery bad thing, not only for
California but for the Nation at large.

““Even when the war is over, the
food problem for the world iz going
to be one of the world's gravest prob-
lems if 1 see the signs of the times
rieht, and I think it is inenmbent on
ns to do everything we possibly ean
to keep this project going and to keep
Washington from believing that it is
not a war essential.””

The Anthority took Immediate
action by suthorizing that represen-
tations he made in Washington before
the Congress, the War Prodoction
Board and other Federal agencies,
showing the need for completion of
the entire project so it eould be oper-
ated effectively in all parts of the
Central Valley,

LETTER FROM PAGE

A letter from Reelamation Commis-
gioner John C. Pape to C. H, Pureell,
chairman of the Authority pointed
out the need of Anthority participa-
tiom in a4 series of studies the Borean
of Reclamation has proposed dealing
with projeet problems. One of the
immediate problems econserns  the
order of the constroetion program to
ohtain maximum wartime utility.

“From this study,’’ Page wrote,
“T look for information and reeom-
mendations for a war econstruetion
program that will aid in unfreezing
cease-constrietion orders of the War
Produetion Board directed against
irrigation and power features of the
Central Valley Projeet.*’

Previously Page had told a Con
gressional committes i they would
ive him a green light he wonld bring
2,000,000 aeres into prodoetion in two
wears and these 2,000,000 geres would
be capable of producing foods and
fibera in a volome normally obiained
from 6,000,000 aeres,

In this same connection California
is being ealled opon by Seeretary of

Agrienlture Wickard to produce more
food, fiber and robber as a part of
the war effort. The successfol grow-
ing of puaynule in California has been
g0 thoroughly demonsirated, that
maore and more importance is being
riven 1o its prodnetion. Completion
of the irrigation features of the Cen-
tral Valley Project wonld assist mate
rially in providing lands on which
the rubber shrub ean he grown and
additional food supplies produced.

CONBTRUCTION SETATUS

At the year end, construetion status
of the project was as follows:

Friant Dam, which was to serve
badly needed water to lands in the
southern Ban Joaqonin Valley, was
eomplete exeept for econtrol gates
which must be installed before the
dam can be made effective for any of
its purposes.

An Bamile seetion of the 30-mile
long Madera Canal which extends
north from Friant Dam is compleied
but unused., No eonstroetion work
has been done on the Friant-Kern
Canal to Bakersfield.

The Contra Costa Canal is eom-
pleted except for an 1l.mile section
néaded to bring water to Martinez
and adjacent areas. It is the only
unit of the project in operation at
this time, [nder a temporary agree-
ment, water is being served to several
cities and industries along the south
shore of Suisun Bay.

HHASTA DAM

The War Production orders per-
mitted continnation of work on Shasta
Dam, and it is anticipated that it
will he completed late in 1943 or early
in 1844, As of December 10th, the
dam was 77 per cent complete in dol-
lar value. Out of a total of 6,000,000
vards of conerete to be poured at
Shasta, 4,621,992 cobic vards had
been poured on December 10th,

The powerhouse at Shasta waz com-
pleted doring the year and work is
under way with the installation of
two of the five proposed generating
units. Two other units previously

(Continosd on page 12)
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Top—Friant Dam on the Ban Joaguin River noar Fresno, completed except for control gates, Bottem left: Five maonths old
guayule seediings In government nursery at Salinas.  Beltom right: Machine transplanting guayule seedlings. Below—Planting
gunyule seed in the government nursery near Sallnas.
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fabricated were sent to Grand Cou-
lee Power Plant for installation to
meet a shortage in the power market
of that area. At the end of the year
there was no indication from the Fed-
eral Government when additional
units for the Shasta plant wonld be
installed.

Construetion of major transmission
lines from Shasta which were planned
to carry power to load eenter at An-
tioeh has been held up by various
Congressional recommendations and
lack of priorities for materials. When
the Department of Interior budget
bill was being considered by Congress,
the Senate Approprintions Commit-
tee recommended that a stub trans-
mission line be built to Oroville and
existing facilitics of the Paecifie Gas
and Fleotrie Company be used to
transmit that power to load center.
Surveys for the line were still under
wiy ab the first of the yvear.

KEEWIOK DAM

Except for some reservoir elearing
contracts which were still ander way
nt Shasta, the only other unit of the
ijmt on whith construction work
15 proceeding is Keswick Dam, nine
miles downstream from Shasta, The
War Produetion Board order halted
the installation of thrvee eleetrie gen-
ernting units which were planned for
Keswick Dam, but suthorized eom-
pletion of the dam foundations and
installation of such fish-trapping facil-
ities s would be nesded to mest the
salmon spawning problem next year.

The importance of the project to
California’s war effort is so great,
however, that various agencies are
nrging a reversal in War Prodnetion
orders which will permit completion
of certain portions of the project
In a recent letter to Senntor Bheridan
Downey, Chairman of the [Inited
Btates Senate Commitier on Western
Farm Problems, the Water Project
Authority of California pointed out
the advantages in food, fiber and
gnayule production which wonld re-
sult from putting the irrigation fea.
tures of the project info operation,
The letter gaid in part:

“In the Central Valley of Cali-
fornia there are some 10,000,000 aeres
of good irrigable lands. At the pres-
ent time only 3,500,000 acres are irri-
gated. These irrigated lands, over
a long period of years, have proven
exceedingly productive of highly
specialized erops such as deciduous
and ecitrus fruits, vegetables, nuts and
vineyard products. More than 90,000
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carloads of fresh fruits and vegetables
alone are shipped outside of the state
every year from the Central Valley,
much of which is shipped in seasons
when othor aress in the nation are
not producing.

“To maintain this present high
level of produetion it is essential that
the Central Valley Projest be com-
pleted to remove the hazard of erop
loss through lack of adequate water
supplies due to a dry year or eyele of
dry years. Present produetion has
been reached only beeause the state
has experienced a eyele of wet years
during which irrigation reservoirs
were filled each winter and there was
sufficient rainfall to replenigh in part
the underground water supplies on
which much of the irrigated land in
the state now depends.

“The projeet when completed will
furnish a greatly needed water supply
to more than a million aecres of rich,
developed lands in the San Joaguin
Valley and to nearly half a million
acres in the delta region which pro-
duee a wide variety of erops needed
to support the military and naval
forces and the civilian population.

** AMlready many food produets pro-
duoeed in large guantities m the Cen-
tral Valley are being rationed or
withheld from the eivilian market.
Dried fruits such as apricots, apples,
penches, pears, prunes, figs, raisins
and nuts are among them. Sugar,
beans, dairy produoets, meats and
many of the vegetahles are either un-
der rationing or, s in some cases, the
entire outpnt has been Frozem for
military nse.

FARM LAROR BRORTAGE

“Tt is apparent that present pro-
duetion, with inereaging problems of
farm labor shortage, is insuffieient to
meet our war needs. Seeretary of
Agrienlture Wickard on November
20th outlined the 1943 farm produoe-
tion program ealling for the largest
output in history. Tf this Fﬂ.ﬁgmm is
effected, sdditional lands of high pro-
duetive auality such as are to be
found in the Central Vallay will have
to he used, Lands already in pro-
duetion, however, are cansing a heavy
overdraft on available water supplies.
The obvious answer is that if addl.
tional lands are to be placed in pro-
duction, additional water supplics
will have to be developed. With the
major portion of the heavy eonstroe-
tion on the Central Valley Projeet
completed, bhuilding of the irrigation
works necessary to bring these lands

into production and protect those
which now are producing, provides
the only immediate solution of the
problem,

“In addition to the present need
for additional food supplies, we are
faced with the future problem not
only of supplying our allies, to which
we are committed, but of feeding
at:r]-:iing populations throughout the
world.

INCREASED CROPS POSSIRLE

“No adequate estimate of what will
be required from the United States to
feed these people is available. Tt can,
however, be safely conjeetured that
our present produection is far from
sufficient, even with severe restrie-
tions on Ameriean food eonsumption.
The lands of the Central Valley of
California have the fertility and the
elimate to produce highly specinlized
erops, with yield per acre under irri-
gation mueh greater than the national
average. This has been adequately
proven by present produetion. All
that is needed to increase this produe-
tion, and proteet that which is under
way is an additional water supply
which ean be provided by the Qentral
Valley Projeet.

“One of the most pressing problems
of today is that of transportation.
Because raw rubber stocks were not
purchased in sufficient quantity to
earry on our military and eivilian
nesds prior to the outbreak of war,
varions steps have been nepessary
which are seriously hampering our
war affort.

“The basis of all these steps—re-
doetion in speed limits, car pooling,
gas rationing, ete—is the lack of
adequate raw rubber to Ekeep onr
nation on wheels,

GUAYTLE PLANT PRODUCTION

“Means of overeoming this basie
defieleney is at hand and was recog-
nizged by the Congress. 1t is the pro-
duetion of robber from the desert
guayule plant. The Congress has
authoriged and is undertaking the
planting of some 500,000 acres of that
ghrub, However, experiments carried
on in the southwest over the last
twenty years have proven that the
guayule shrub under modern methods
of forced production ecan only be
grown in certain favored areas and
on eertuin types of soil,

"“The Federal Government, assisted
by State departments, presently is
making r survey of all lands in the

(Continwed on page 14)
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Post-war Road Planning
Imperative Now Says

U. S. Highway Chief

By TuoMis MacposaLn
Cormlssionesr, 17, 8. Publle Rowds
Administration, B8an Francisco, Callf,

Road builders will undoubtedly
agree (1) that the release of saveral
million men from the armed forees
after the war will {end to ereate seri-
ous unemployment; (2) that a high-
way public-works program could take
up much of the slack in available
manpower, and (3) that such appli-
eation of labor is a constructive way
to ndd to our National wealth,

They know from experience, how-
ever, that full-blown plans for such a
desirable publie-works program ean
not be produeed overnight. They
Enow it takes months of careful plan-
ning hefore econstroction can  be
started that will provide employment
on any eonsiderable seale

PLANE MUET BE READY

The opportunity may knock, but it
won't wait. If the highway-building
industry isn't ready with jobs when
the millions of job-seekers arrive,
they 'l be accommodated in other
ways. No highway department, there-
fore, should be eanght nnprepared
and tuken by surprise if detailed plans
for post-war highway eonstruetion are
suddenly demanded as a construetive
subsiitute for ' boondoggling. ™

Detailed advanee planning should
be in progress now so that the high-
way departments will be ready lo take
advantage of every opportunity after
the war to modernize this country’s
system of main highways, Expressly
to help finanee this detailed planning
of post-war highway construction,
Federal-nid funds totaling &10,000,.-
(00 bnve been apportioned to the 48
States, the Distriet of Columbia, the
Territory of Hawaii and the Island of
Poerto Rico under the provisions of
the Defense Highway Act of 1941,

LAND PURCHASE ADVIEED

In some States, highway revenues
may exeeed doring the war the
amount which can be used for high-
ways, due to materin] and labor short-
nges and other restrietions on high-
way work. It is suggested that these
Btutes npply their exeess Funds to sup-
plement their Federal-aid advance-
planning apportiomment, either for
finaneing additional detailed plans for

Fred J. Grumm Promoted to Post of
Assistant State Highway Engineer

ECOGNITION of 20

vears of servipe with

the Division of High-
ways was accorded to Fred
J. Grumm on January 6th,
when State Highway Engi-
neer (1. T. McCoy elevated
him from the post of Engi-
neer of Burveys and Plans
to the office of Assistant
State Highway Engineer,
sueeeeding Mr. MeCoy, who
was promoted to be State
Highway Engineer,

Mr. Grumm entered the
employ of the State in Feb-
riary, 1922, when he be-
eame Assistant Engineer of
the California Highway
Commission with headquar-
ters in Sscramento. He
fulfilled these duties amd
those of Assistant Division
Engineer of Division VI in
Fresno until Febroary,
1923, when he returned to
Sacramento as Engineer of
Burveys and Plans.

A native of Lyons, Towa, My,
Grumm completed his schooling in
Wiseonsin and Miehigan and eame to
California in 1905, He bogan engi-
neoring work on the San Diego Cuya-
miacs and BEastern Railway in San
Diego. From 1908 to 1910 ho en-
gaged in subprofessional worlk on the
San Diego and Arizona Railway loca.
tions and on the engineering stafl of
the first Ban Diego County Highway
Commission, In 1910, he was ap-
pointed Chief Deputy County Sur-

FRED J. GRUMM

veyor of San Diego and held that
office until 1920, at whieh time he be-
came Assistant Chief Engineer of the
San Diego County Highway Commis-
siom, a post he held until January,
1922 when he resigned to enter State
serviee with the Division of Btate
Highways,

Mr. Gromm is 8 member of the
American Bociety of Civil Engineers,
Commonwealth Club, American Road
Buailders’ Association and National
Congress Surveving and Mapping,

——— =

post-war eonsiruetion or for aequir-
ing rights-of-way for post-war high-
way development. Well-planned pur-
chases of land now will provide the
most important basis for future appli-
eation of the advance plang now in
preparation.

FOR CITY AND URBAN AREAS

In approval of the advanee-plan.
ning projects selected by the States,
the Puhblie Roads Administration is
giving preference to those that will
result in plans for wholly adequate
facilities for the service of traffic in

California Highways and Public Warks (February 1941)

urban or metropolitan areas as well as
in rural sections.

The urban improvements may in-
elude ecity entrance routes, cirenm-
feremtinl and distribution routes, and
terminal and publicly-owned off-
streset parking facilities,

The $10,000,000 Federal anthoriza-
tion for advance planning, plus an
equal amount of matching State
money, provides a fund gizeable
enough to projeet a 500,000,000 post-
war highway building program.—Pa-
vific Road Builder and Engineering

Review,
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Central Va“ey

Project Completion
an Urgent Need

(Contizmued from page 12)

State which are adaptable to the pro-
duction of the guayule shrub. The
exacl amount of land on which the
shrub ean be grown has not yet been
determined. However, the Depart-
ment of Agrienlture is known to look
with great favor on the Central Val.
ley of California and particularly the
San Joayuin seetion of the valley for
a large portion of the guayule neTEAgr
programmed, contingent upon an ade-
quate water supply. Many thousands
of acres now in erops, not vital to the
war effort, eould be diverted to the
produetion of puayule, and relieve in
part the farm labor shortage, if water
sufficient for the irrigation of the
shrab were provided.

NEED FOR ATREAGE

“The 'nited States Department of
Agrienlture has on hand and avail-
able for transplanting some 300,000,
000 guaynle plants. To date, how-
ever, it leasedd omly about 35,000
acres of snitable lunds for production
of the shrub. The department has
announeced that it will need 180,000
acres under produetion by mext fall.

“Numerons preliminary proposals
for providing this additional acreage
are under stady by the State Division
of Water Resourees, which earries on
all field work for the Water Fm'ﬁd
Anthority. All of these contemplate
completion of one or more of the irri-

tion features of the Central Valley

oot, ns it is the only projeet which
immedintely esn su p‘lJy additional
waters to the I!autrnr alley, Com.
pletion of the projeet and extension
of its irrigation features to presently
ﬂnirz:lul lands in the Southern San
Joag Valley would provide suffi.
cient lands to earry nutl',“lhu entire
program of guayule planting now
eontemplated {Jg the Department of
Agriculture, With a suffleiont wator
supply these lands are known to be
suitable for the growing of the Euay-
ule shrub. They have the proper
%oil, elimate and druinage required.
A dependable and adequate water
supply only is lacking."*
illrtlmkmwhnthvlnnplm
to o that you shouldn'i,
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Fivz-day Storm cheps California
Setting New 1943 Isohyetal Lines

FIVE.DAY storm of major in-
teusity accompanied by high
age in seme sections of California dur-
ing the latter part of January. Heavy
sanow reaching to low elevations in
northern California cheeked the run.
off on all but the Bear and Ameriean
rivers so that little damage ocourred
from flooding in the Saeramento River
Basin,

In southern California, particularly
in San Bernardine County, extensive
damage was caused. It is reported
that the damage to public properties
alone in that eounty will total approxi-
mately $500,000. No report of the
damage to private property bas been
made as yet, The City of Colton was
the most severely affected. The sewer
system, city water system and slectrie
sratem were dumaged and debris was
left beapesd in the streets
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of Redding the storm reached blizzand
conditions. Soow fell on the floor of
the valley as far south as Willows.
Due to the snow only medium high
stages were reached by the Sacramento
River below Redding, the Feather and
Yuba rivers and the Sutter and Yolo

by-passes.

ring
thnptrhk:ufrnmrdon!yin 1907 and
1928 when large areas in the vieinity
of North Bacramento were floodei.
Sinee 1925, levees of the American
River Flood Control Project have besn

The value of the reeently eompleted
North Sacramento vinduet was fully
demonsirated during the high water
stage. During six of the past 12
seasons it has been necessary to elose
the ground level road passing under
the tracks of the Sacramento North-
ern amnd the Western Pacific, which
earrisd traffic from the north end of
the Sixteenth Street bridee over the
American River to North Sacramento,
This traffie totaled from 25000 to
30,000 motor vehicles per day.

In the Winter of 1937-1938, the
road was elosed for a total of 15 days.
In the 1939-1940 season, it was closad
for 10 days. When this road was
closed, traffie was detoured by way
of the Jibboom Street bridge at the
mouth of the American River and
about three miles along & narrow leves
road und back into North Sacramento
over Arvide Creck bridee.

I ETREET DITOTUR CLOBED

This route was about thres miles
longer and during the rosh hours of
morning and evening traffle the de
tour added from 30 to 60 minutes to
the time required to travel from
North Sacramento to Sacramento.
Another detour available in the r!:nt
was by way of the H Street bridge
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over the American River, which was
about eight miles longer., The H
Street road was flooded during the
January storm.

Traffic on T. 8. 40 between Sacra-
mento #nd North Sacramento flowed
freely and rapidly over the new via-
duet during the entire period of the
storm,.

ONE LEVEE BROKEEN

The Bear River, reaching a stage two
feet higher than ever before recorded,
brole through a leves in Heclamation
Digtrict 1001 near Wheatland. Some
homes were washed from their founda-
tions and several hundred acres of de-
veloped lund flooded on the side of the
river,

The Division of Water Resources is-
sned warnings to farmers living in
lowland areas and those on lands sub-
ject to overflow in the Yolo By-pass.
On Janunary 23d, four gates of the
Sacramento Weir were opened to con-
trol a secondary rise in the American
River. Liberty Island, Little Holland
Tract and Prospect Island in the lower
Yolo By-pass were flooded. The Eg-
bert Tract was not inundated.

Flow in the Yolo By-pass ai Lisbon
reached a maximum of approximately
155,000 second-feet as compared to the
maximum flow of 285,000 second-feet
on Febhruary 8 1942,

COART HOMES WRECEED

Damage to publie and private prop-
erty was reported in the north coast
area, Extent of the damapge has not
been determined,

Migh tides and gales along the south-
ern California eoast wreeked numerous
beach homes and eaunsed damage to
small oraft from Alamitos Bay to
Banta Monica.

The Los Angeles Connty Flood Con-
trol Distriet funetioned, aceording to
an annonneement by a distriet official,
“awith no damage sustained. "' Flood-
ing in the Van Nuys and Beseda Dis-
fricts was attributed to lack of debris
or flood control basing in  Rubio
Clanyon,

The storm was not without ifs bene-
fits, brealking a two-month drought in
Southern California and bringing the
sepson s total rainfall to 13,11 inehes,
nearly donble the rainfall for the same
period in 1942,

Young wife—"Harold iz awful slovenly,
Mogt of the time ahout half the bottons are
mizging from his clothes,”

Aunt  (sternly ) —"Perhaps  they aren't
sewn on properly.”

Young wife—"That's just {t. He's very
carelesa ahout hiz sewing.”

— L

Old section of U. 8. 40 acruss American River overflow was flooded but 16th Street
Viaduct cpened Sept. 14, 1942, carried all traffic

Tracks of Sacramento Northern and Woestern Pacifie railroads just escape submergence
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Growing an the roadside of the San Jose-Oakland highway are the oldest rows of planted native California sycamore trees in the world.

Group of Rare Old Trees on
State Highway Being Preserved

By E. S. WHITAKER, Assistant Hig|'|'w~«na.|'g,lr Landscape Enginezr

IRECTLY north of San Jose,
between Berryessa Hoad and
Coyote Creek, seene of early

settlement by pioneer families, an
unusually interesting island of tree
growth has been preserved and is
flonrishing.

Within a small area now stands
one of the three largest specimens of
encalyptus in California, the Capt.
Jos. Aram Blue Gum; one of the
three or four tallest planted speci-
mens of Bequoia sempervirens, the
coast Redwood ; a T0-year-old Camel-
lia japonica, probably the oldest
Camellia tree in California; a Quer-
cus Buber tree, the cork oak of com-
mercial value, known to have been
planted more than 50 years ago.

There is also a row of Ulmns hel-
landica var. vegeta, the Huntingdon
Elm, known to have been large
enough in the early 1860's to over-
hang and shade the road; and two
rows of Plantanus racemosa, planted

[Sixteen]

by Chinese labor for the Dr. Town-
send estate in the 1860°s, these being
the oldest rows of native California
sycamore trees in the world.

0N MAIN HIGHWAY

The elms and syeamores line a por-
tion of the old road between San Jose
and the Mission San Jose de Guade-
lupe, and are now growing on State
highway right of way, bordering a
modern 3-lane roadway, portion of
the main hichway between San Jose
and Oakland. In this loecation, the
responsibility of their eare and pres-
ervation lies with the Division of
Highways and more directly with the
tree maintenanee erew operating un-
der Maintenanee SBuperintendent L.
L. Robinson,

Other than an oceasional trimming
for the removal of heavy overhang
and storm breakage, and such routine
work as the removal of sucker growth
and protection from fire, no beneficial

work has been done on these trees.
Aecordingly, on November 13, 1941,
a day labor work order was approved
to finanee tree reconditioning in Dis-
trief IV, and a portion of this fund
was later allotted for work on the
elm trees.

All of these tres are in vigorous
growing eondition and have not been
infested with borers or elm leaf
beetle, menerally the two nemeses of
glms in California. However, inspec
tion showed thai several large cuts
made in the removal of low limbs
were showing evidenee of heart wood
deeay, at a number of old stub
wornnd slime flux was present, and
on one tree an old traffie wound had
become infested with termites.

All of these imjuries were on the
trunks or main limhs, and it was
apparent that early treatment was
necessary to prevent further loss of
gonnd wood and a subsequent weak-
ening of the tree structure to a point
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where eollapse would resolt from
wind storms

As is generally the case when only
surface nspection s made and mo
horings taken to accurately determine
the extent of damage by |I--|:;.g_':_ 5V
eral cavities of large size were opened,
after work was started showine a
long time negleet. The largest eav
ity measuring 5 feet 9 inches by 2
feet 4 inches resnlted from an old
12-imeh eut and an untreated bark
wound in whieh termites were work-
ing. Both of these injuries eovered
anly an approximate one-quarter of
the area of the finished cavity.

The Division of Highways was for-
tunate in this reconditicning and re-
pair work in bhaving the serviees of
Highway Tree Maintenanes Foreman
A. E. Burnell, who has a background
of over 20 years' experience In tree
work in the east and in this State.
All stages of the eavity preparation
and filling show the workmanship of
an intelligent eraftsman, and this
follows the poliey of the Division of
Highways in allowing this type of
work to be performed only by trained
men. Highway Tree Trimmer Leo
Simoni, with 10 wvears' experience
with the Division, ably assisted in the
work.

A portion of the eavity preparation
was done with electrically operated
tools, power being supplied by a
smill portable gasoline generator of
size to operate saws, angers and ehis-
gls. These tools were used for rouch-
ing out the decayved wood, and the
finishing work was done by hand.

DRAIN TUBES INSTALLED

Mechanics of the cavity prepara-
tion include the installation of drain
tubes in all openings showing signs
of heart water, and the placing of
lip bolts in all cavities over eight
inches in depth and three feet in
length

The irees average B0 feet in height
and this, with their spread and loea-
tion, which is broadside to the pre-
vailing wind fow, make them liable
to damage from winds. The wood
around an opening of any size in
the trunk or main branches = there-
fore snbjeat to the twisting action of
the wind in the erowns, and under
undue siress this action may eause
severe cracking or splitting of the
heart wood known as wind spread-
mng.

The lip bolts when properly placed
at right angles to the prain of the

{Continund on paga 207

Tres doctors and their work: 1 and 2—Before and after views of elm tree trunk
showing decayed heart wood in an old cut, and completed cavity, lip bolts and drain
tube In place, ready for sectional concrete filling. 3=Tree Foreman A. E. Burnell,
operating an slectrically powered chisel for removal of decayed and infected heart wood.
4—Troa Trimmer Leo Simaonl shaping a cavity with hand chissl and mallet.
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View of unfinished realigned section of Prunedale-Castroville road showing straight tapgent eliminating many curves and grades

Short Cut Highway to Coast Improved

HE recently eompleted seetion
of Bign Houte 156, 5.2 miles in

length, between Castroville and
Homte 2 (1. 8. 101) near Pronedale
has opened & more direct route hetween
the San Franciseo metropolitan area
and the picturesque Monterey Penin-
snla,

Tmprovement of the Roosevelt High-
way, Sign Route 1, south from Castro-
ville, for a distanee of T miles, 158 now
under way by current contraets eov-
ering the grading and paving with
portland eement conerete and the con-
struction of a five span struetnural steel
girder bridge.

Trregnlarities, eivenitons routing
and narrow roadbed of the existing
road, which was taken into the State
Highway System in 1933, were not
eondueive to travel, resulting in traffie
nsing the longer routes via Salinas or
the Santa Cruz highway, With im-
provement of this section to modern
standards, the route nsing the Prune-
dale Cutoff will become of growing
impaortancee, effecting a saving in dis-
anee of 6 miles over the most direct
previous ronte and avoiding the traffie
eomeestion of an intervening popula
tion center,

The new location traverses the roll-
ing hills of Clenega del Cabilan to the
Salinas Valley lands borderine the
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Moro Cojo Slongh with fairly large
euts and fills, Alignment is of partie-
ularly high standard eontaining but
four curves which have a minimuom
radiug of 2,500 feet. Maximmum grade
15 5 per eent which oecurs on a fairly
short section; otherwise the brade is
4 per gent or less, Aectual saving in
distanee over the existing road is 1.9
miles.

The project in general consisted of
construeting a reinforeed concerete zir-
der overhead strueture across the
tracks of the Bouthern Pacifie Com-
pany, grading a 36-foot roadbed and
plasing plant-mized surfacing 22 feet
wide % 0.25-foot thiek on a erusher run
hase 24 feet wide x (0.5-foot thisk, The
low bearing value of the seils eneoun-
tered in roadway excavation reguired
that a sobbase having a minimuwm
thickness of 0.5-foot of imported
borrow, with a minimuom bearing valoe
of 50 per cent minimum at 0.1 ineh
penetration on the compaeted and
spaked specimen, he placed the full
width of the roadbed. The 7-foot
shonlders were surfaced with imported
material and  bitominons  surface
treated,

The approximate major guantities
involved consisted of!

Roadway
Excavation ____ 510,000 en. yds.
Overhanl _-3,000,000 sta, yds.

Imported Borrow__ 70,000 cu. yds.
Crusher Run Base_ 28,000 tons
Plant-mix Surfac-

g i 14,000 tons
Portland cement

concrete (struo-

borel) oo 1,400 cu. yds.
Reinforcing Steel . 160,000 pounds

BOIL PROBLEMS2 SOLVED

Thers are several areas fraversed
which preliminary soil investigation
disclosed to be eomposed of saturated,
unstable peaty material, particalarly
in the Moro Cojo Slongh which is only
5 feet above sea level, where the un-
stable material extended to a depth of
22 fppt, These areas wers stabilized so
as to support the proposed embank-
ments by removing some 25,000 cubie
vards of unstable materinl and back-
filling the areas with beach sand.

The improvement was let as two eon-
tricts, one covering construction of the
overhend structure to Kiss Crane Serv-
ice, Berkeley, California, and the
nther covering the road construction Lo
Harms Brothers, Sacramento, Cal-
fornia.

The total eost of the project was ap
proximately 5475000, The resident
engineers for the State were G, W,
Thompson for the overhead structure
and . ', Weigel for the road construe-
tiom.
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Twao views of realigned and regraded sections of cut-off between U. 5. 101 and coast taken befors road was opsned. Allgn-
meant (8 of high standard containing but 4 eurves which have a minimum radivs of 2500 feet. The 36 fool roadbed has a 22 foot plant
mixed surfacing on a crusher run bass and 7 foot shoulders, bituminous surface treated,
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Rare Old Trees
Being Preserved

{Continued from page 17}

heart wood aid considerably in ¢oun-
terneting the effects of wind stress
and through their bracing aetion,
assist the tree in overcoming the loss
of structural wood.

CONCRETE FILLER USED

Filling material is made of 1 to
3 eonerete put in in B-inch sectioms,
or of size to fit smaller or irregu-
larly shaped cavities. The seetions
are separated with extra thiek
tarred fibre paper and the horizontal
divigional eracks are sloped slightly
out and down, to prevent water
from entering the eavity. Fillings
plagad in this manner afford an over-
wll strength that, aided by the lip
bolts, neurly replace the loss of
sonind wood destroved by deeay.

The filling is brought to within
t-ineh flush with the outer surface
of the sap wood and thus provides
an even durable surface for the
growth of the callns. The conerete
is impervions to insect dumaoge or to
any nominal destructive action, nnd
sn affords a stable wearing surfnce
{hat only needs a yearly treatment
of tree paint to last until it is entire-
Iy healed over by the callus,

When cortect work is done the
decay action is stopped and with
eomplete regrowth of eallus the tree
resumes o nearly normal growing
eondition,

The distriet tree maintenance erews
have long been active in corrective
trimming and proning of large road-
gide trees, Tt is understood, how-
ever, that while many large troes
may need and would be benefited
by reconditioning and repair worl,
the eost of such work usually ean not
be justified.

It is only in instances where trees,
such as those deseribed, have a his-
torieal value, or are partieularly fine
specimens, that reconditioning and
repair work, inecluding eabling, rod
braeing, eavity construction and fill-
ing. ecan be eeonomically justified.

This work abave deseribed in Dis-
triet IV provides a basis for con-
gideration of future finaneing and
aecomplishment of this type of tree
preservation, which will be eontin-
ued in the future when and where
it ia dotermined advisable.
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3n Hlemoriam
Henrp A, Sellers

The parsing of Hesry A. Sellers after
but a few days of Ml cams ax a
sbock to bis mamy friewds in Divirict
Y1 of the Divivion of Highway: awd
thraugbont the Stete. Hiz death oc-
curred of biv bome on New Year's Day,
Ffollowing a beart attack,

He was a wative of Califormis, baving
been born in Awtioch in 1877, For the
past 22 years be bad lived im Fresso
Comuly,

I Felbrrwary, 1901, Mr, Sellers be-
o -ﬂﬁfﬂ-‘ l!ﬂ" the Dhivision df
Highuay in the Right of Way Depart-
ment af Fremmo aud for aver 10 years
served an Disivice Right of Way Ageud.

I keis earlier years Mr. Sellers verved
for a pevied of Fve yeary av Emgineer
with the Pacific Mail Lines ou ruwmi 1o
the Ovient. Tiring of the sea, be en-
guged in farming aud daivy vemtures in
the San Joaguin Valley. Fram 1909 fo
1916 be operated a 250-cow daivy af
Kwmightien, Califormia. During this
peviod he promoted the iden of a Dairy-
man's Asrociation with the reltieg '

orgamization of the Cewiral Califormia
Creamery inm 1914, of which be wan the
bead far the following three yoars,

Im 1920 be dispused of bis daoiry in-
teresty, fakimg over for the wext nine
years the active mamigewent of the
large Hotchkin boldingy in the San Joa-
quin Valley. He alio engaged in cotion
and wheat farming in the Fivebaugh
digtrict.

Hre leaves bin widow, Mry. Peari E.
Sellera; three 1em, Growe Sellery of
Freswo, Milien K. Sellers of Walaut
Creeh, and Hewry C. Sellery of Delaus.
A duter, Mrs. Herbert Fremch of San
Franclieo, and five graudcbildres,

Bids and Awards for January, 1943

SEAN DIEGO COUNTY—Retwesn SHan
Lale Rey and Rancho Santn nrgariie,
nbout 4.3 miles to be graded aod Minminoas
wurfoce treatment applied, Dilatriet XT,
Denni Investment Corp., Wilmington, 8128,
MRS Griffinh Co. Tos Angeles, 2140230 ;
J. E. Haddoek, Lid., Pasadenn, 8175040 ¢
Oswald Bros., Loz Angeles, SIRZ070; lf‘(?-
W, Wood, Ine., Los Angeles, £101, 491, Con-
teact awanded to Basich Broa, Torrmnee,
B126,5300.

BAN MATEDO COUNTY—Om Botler
Rood in South San Fraselsco, sboot .4
mile to be eraded and surfaced with plane-
mixed uurfnnin[ o1 rr'l:l.hnr run base. Ts-
triet IV, "l"hn rly mprovement Co., San
Franoisen, I.'In on Paving Co., San
Francison, m,lﬂ'!i' A, J. Clausen, B-E%FJ:}'.
20407 Chax, L. Harney, B-un Franciseo,
227073 ; Californin Puvin Ban Mateo,
2202250 : Guerin  Pros, Eutﬂ.h Han Fran-
clecn, SM0165; Peter Borensen, Hedwood
iy, 211,125  Controet awarded to L. O
Smith., San Mateo, £21,785.

SANTA CLARA COUNTY—On Hendy
Avenne and East Oalifornia Avenue in Bun-
nyvale, about 0.9 mile to be graded and wur-
fared I"lth lnnt-mixed wrl‘: Ilinlrinl
1V. A, J. Raisch, Ban Jose, ¥
Hmith, Ran Maten, $38608 - (-llifrrrnln Fm-
Ing Co.,, Ban Msten, A2 Contract
nwnrded to Union Paving Coe., Ban Fran-
eleeo, BAT 063,

Siphon Principles
in Culvert Practice

{Continnsd From page T)

of outlet ik a necessary eondition, of
course; il submergence is not natural,
it can be obtuined by buillding a sifl
or weir on the apron, There is great
promise in this design, as otherwise
the existing enlvert may have to be
reconstrueted to avoid overtopping.
The flare extension ean be added
without interruption to traffic,

Committee Recommendations

Bummarizing the discussion ol sag

eulverts and siphons, the Committes
recommends generally that:

1. Use of sag culverts should be re-
stricted to sites where silt load
is negligible and stagnation ecan
not be objected to.

2. Bag ounlverts carrying canal
water should not be extended
without h:nutﬂ: of an hydraulic
analysis o effect on stage
and capacity.

3. Culvert designers should be
familiar with the true siphon as
an economical drainage device
and as & factor affecting esti.
mates of discharge through ex.
isting oulverts.

4. Btandard culverts may be laid
on down-broken grades to save
excavation costs with assurance
that siphoning will partly offset
the impairment of grade. Par.
ticularly, the oritical duitgn
stages may be unchanged by
impairment,

b. Flare-siphon culverts can be de-
signed hydraulically by the
formulae presented herein,

6. Flare-siphons offer great prom-
ise in the solution of cross drain-
age problems in broad
partienlarly (a) if moderate
stages will canse damage; (b) if
roadway grade is low and likely
to be overtopped; (c) if existing
culverts on narrow roads are to
be extended.
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