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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

T In: Ol~illg to pu~li. trallie of
the ~JOOlIted U. S. Iligh ...a)" 99
aroUl,d Sb&o'a Darn a_.rol.

.n January BIb ,..ithout fa"fare of
ceremony 0' publi.;'.,·, mnked the
oompletion bJ' tb. Ullited Buteo
fl1lreall or I!<o<w.maliou 0/ a \...., e,,·
gineering proj"", OOiIling approxi.
mately fl7.245JlOO.

The proj.." included the ),i, n;.er
Bridge, tbe hi~be.t double-docl< high.
,,'ay aud railroad 8In'.t"..., in the
world. -.rh;".. wa. design..] a"d 0<)0-

Work. <'OOl""rated ,"'ilh lhe U. S.
DII"'.U or Reclamation b)' furnishing
.. pe''''''''ag<> of ti,. CUlt of .elooath'!l
.. f'Oel;oll of tllio hlowrie old route,
kllo,"'11 lor d_,l...... the Oregon
TraiL

%.£0 1'0 s.o.OU>I'''''''' \'ALLn

It ,.... u...d h)' tb. pion...... ..-ho
eame ,,'-or tb. Mrlhern rout.,. to Cali­
fornia. They followed the beau",
palh of tbe earl,}' daYB whieh led
""""'" tbe 8ioldyouo and down

.i,'c tea'Ujpoetation .~.....,m whicll
e,wc", the ......t.1 8lam aod e~eo

its name has been chan~1 to lhe all
inclWlive d""ignation of I'acilie High_
way.

,\nd now, Oil • portion of til",
rollt. h"" been built tl,,, Il'telIt ShllSUl
Dam, wltieb ...ill .tore up the ...te..
of the iiacrament<> and I'it ei~e" be·
hind ito Mede .... wate.. thai will
."~"tunU." obliteral<> II0t otll)' the
,..,mtli"ill~ ".., ill''''' of lh. old O"erla"d
",,\Ie hilI "llIeh of U,e e~i.tif\jl

nruetod by \he U. S. Bureau of Recla­
mation ""Rin..... at o.n al'proaimate
OOIIt of $5,075,000.

The Californi" Dil"ioJion of High­
"-'J" located and oonoll1lctod approxi.
matei}' 15.5 mil.. of highwo.y, includ·
ing the Antler Bridge. wbi"" wu de­
s;gn..1 by Di"ioion of ITi~h"'.r-· "".
gin..,.,., The Department of I'ubli.

through the s..::eamcnto Cany<>n to
Redding. and thence into the Sacra­
mento Valley.

What ...... on.. little more than
two trtlck. throuRh tile ..ildern.....
II.. been tranoformM by au~"e
impro\"emeuu to a mode", highwllJ'.
Ito lenni"al. and br1lneh ... have been
""tended to embra.. a comprehen.

highw8,f which .pa"" U,e a......
withi" the """fin.. of the g.....1 lake
tu be. So, to maintain OIIr tl"8"o.­
I'0rtation lin"" for the ""'lui"""enta
of Ihe p..-nt and with oonaider.tKm
for futu.... n~a. within """nomic
limitation&, a new highWl.y hlUl been
built th"""ll'h Ihe mountains and
ael'O$ll th••in,... to repl...,., the p..,..



PbotolTapb or Pit River Brldlf", .. double4ecked nruclllA cUTJiq I rUlro&d 011 the low... dKII: aDd the b\a:b...y 011 lop
llIlOfeet. Thl~

~nt ",...1 ,,-hich IlOO11 will be no lon~r

IvoH.ble ror UlI<'.
80 n'lIeh h...I.--.Q- bftII printed

~I~llng lila t""hni...1 cl''''''"\J! of
lh,. Il'real IIndel10lking that little h..
hcc" left Ill1told. We ha'·e ...-d ot
the m_ivc Pit Ri.er Brid~. tbe
hillh...t of itll t)"pe. with ito 10......
dOllbl&-t.raeII: deell: r".. th. m." or rail_
road trlin, and iii four·l."e b.b.....y
,ittlllg o.top the «ntil_r«l tru.N,
or Ihe ~""Il\@"1-0 Hi...... Ilridre .t
AIlll"r, I')m...hll d ..ured b)" itll bill"
lioter 01\ (h~ l'it. bon i",....lillll
lIe,·el'll..l_ """.""" of ,I. """'1,1i·
eated d~n on both .....-1;"'1 .nd
!>o.il(lnl.1 ellr.",; iii hollow pitn

throllgh wbicb the .....teI' Ill.Ir ej......_
Lo.lOl lor ,.....-1 _hili,)" 10 tlte
,tnI.tllr-e; or the high .l&tIdArd of
tho> bigh.....,. a1ignmcDt, ..-itb ito 100­
root ",i"iUlU'" .-.dilll of "lIrv.tU~,

"n""".11oo1 ill ihio -.tioa of the SUIC
.ntI the u""pt.....a1lr '-.-y ll"lding
Ibl'OOlrh rough. II>OOJItoIi ...... ter..ill
..-be.., Cl.llI.votioD qll&ll.ti'''' .,., the
OOlltbcrl,y lour mn.. .,..,taj,"l'd M-i,00lI
cubie ,...m. pcr mile.

OPe or the intcnooling engineering
rNtll_ of tbe .....-k, to ..-bid> lit\le
• ttentlon b. b«n d ......, io the
voriet)" of .....blHb t.-I. in dcvelop.
ing lbe five (!I'IIde ........ tiolll be.
t~ the hjJi'b..-..y .nd tI,,, I'1Lilntad.

r~"", of lbe lI_ler lluibiJil,. of
ita ,",iill-menl .nd V"'de, ,/>., hith...,..
throllghOl.t the II1'"lOlr part. or the
~""uion, ... pllced I' hieber and
""'.., _itll le-ot;' thin tht ...i!......

10 the "'"til' Illldico or the ['II
Hivtr B.idre d...irn • lilllfl" d""k to
.,....,. both railroad Ind bilfbw.,. ..10
"OoWder«l, bill, .. Ihil iovolved grode
•..,.inp 1I one or both endA ot the
brill~, tht douhlt-dtek type ..... 0.&­
J.. te,j Ind lhe quetltion ot Il'rlde I,,·
ler'.rcn"" rcmo,·..l tnr .U tilll~.
Th~ highw.y .w""",h.. th~ bridge

rrom the Ittl II itllOuth••1)" end ."d
defl'lrto to the right At the "orlh~rl,y

11., 041 _~ .f u. L _ e~•••• 0 L.h .lO D·"";'" .~"'''''L .~•••••••" bofo.. '0'_ "oel



:<1-. II" 3,61"/ 1",- 10"1 aDd aoo r",- &1Io""Y1Ir bed. ~ 011\1 pi... U"e die hie.........ne..... pi.... bI u.o ....w.. "".....iJlc
lIrid('" _0 I.~

t1>d Th...11..-1 '1'1'.--Jo- r....
the (,oft i" • IlIO~ t-..th the hilb
way ,,,.1 d~."ru 10 I"" I~rt from i..
0"-" dt<:-k, 00 feel beknoo th. highw.y
le~,L

UIIlU1fu o~u Tl''''NII.II

Tbree othor I""'" ""I>&NoIK>ua ill
the _therIT four olil", of th.........t
..,... 001 by lh••io,,,I. ""loM;""1
of I.-II th.. ltiJIbwly ov. tUll.....
th.....p hiob the ...ilJ"<*l ...-.
df,ep In the bo"",I. of tha _ ......
n- .!tbl be~ " ....lImole, ..
.. I yed 1_ &t tloo...ec.....
I or II 1.,. to -. ednD"'C'!
..... did _ ill"'llO'f' -." "._1 ......
tioa pnatl

Th. IIfth ""1""0001 .. '-led near
lhe 'lOrlb....l,. eDd of th. work, ....
.\mlN 1'1.t, wh_. f"o ••la.... und _
J."8 IyvleeJ of ....h """.t,uel"''' is
I_I....

TIoe rUI"" h.. t.e.1I bunt i"l0 thiD
....w hilhway to • d,~"", _m~"1

.-ilb llOO'l ~lIlIi"eerl"lj: pra&ieo ......
","id~1 adrll'd I'...bl........... _ta.
lktIl~,"lf Ib~ 1'ml>tb'hlY or .."ltip"
1.0". ~"i~~"la at __ 1.1H 1;-'
",be" tho delllMda of I...... _ke it
.-..,. and the D>'t.ilability 01
ful>J.a -u il .,........... wmll the
cr-Iod --. I"" '0lIl. -.jor bridft
...nlflO.... ........~ and bu.ill

wilh u.- _nioolo p_ida! fo., to
• ...,id ...bMq.....t ~y<!u_

FW:mD. "'" .!JTt'n WII:lI:!<Th·O

Wid.,n". of the tr.aded NMlbed
.,,01 Ib.. eoola,.uction ul .dditio",1
lollelol l)l...."'."t ,t _ r"I.... li ....
....ill _I "0 mo.....l.liv~l,. thu .1
p..-on, "'.. rIO ¥"f"tt. ~intr
prulll,,,.. will be inonJ-'.. The wid.....,n, of Iht _ .... _101, bow.
"~" 1101 ",I,. ... tail proportionalely
,,_1.. _ bOI woaId ..........1 u·I"""'" 11 ~og p.....
'"- pIIn rIT 'I ri~ lliV'OO" ...bert
1M p;or , ..a.t._ ..... ""'" WlJ'1IM

m. ' __ II

__ '" _.'" U ... hi",-", _ ...... 0... ""__...' .... ........ It ..... _ .......



Utilization of Siphon Principles
California Culvert Practice

•

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

FOREWORD
Thi' ...M sixth of a ..rief of technical .In«,." {'om • joJn. d.,.....""'....] rev of .ulv.... pr•••i•• of ,h. Cali.

fornia Di,,;,;oo "r High..,}'$, by .. committee compoK<! of Cb""nc~ P. Woodin, A nt Main"""D" Enginee.; ilob....
L Thom.., Aui....nt Engin..., SurveY" and Plao.; and .1. i ......

The .. ,il'"",Ooo of .iphon I',i""ipl.. in Californi. high y drai""se p..""''''' i, __" ..at;",I,. new, although ""S-
p;pe" eulv".. (conunonJr .olled ;o"...od "phon.) havo -., uK<! ,inu d•• lou"don of .he Hig".....,. S1 in U12.

The pu~ of dili ....lel< i. «> foo.....nd onco"",se development and d..;gn of oiphon eulv and po;n. 0'"

, ..«.;col .dvan••g.. and ad.putwo'. n. commi...., ;, of 'M opin;oo u.... the pri""ipl.. involv«l iIl he applied f",.
qnend, if .he advan••g.. ud .echni"..e< .n c..... p;I«I fo. d..ignc.... The ",hj.." ;. .""..«1 in detail, d.6.nition"
.heory. design and appliutioo.

I N" anden. tim.... engin""r>< found
tb.t Jt"'vity.oon,e waIn ""uld
be led over dep,,-;oM by 1'....­0""" eornlni(.o tlOlIneeting th.i. grade.

tonr ...oala, anj.planting rno.... ""pen.
aiYe worko••".h ... eireuitoua oaual
or a t ....tled Oume. Unfortunately,
engineera weM 1_ inventiye of ...ord.
than or worko, for lI\1ch • pressu""
<!<Indui. oo<:a",e known 00 an "in_
verted .;phou."

~'uncliontt.1.ly a aipbon "".... to be
• aiphnn Ium inyerted, 1(1 that the
t.rm "' It......nt....di.lory. At the
time. lhe trne siphoo woo ..,ldom, if
tver, usal by eivil engin",,\'&, 1(1 that
the ""p""";on ...00 rednee:J l<>
"oiphou." a <!<Irruptio" whieh otill
persi.... lIen , we bad t...o "si-
phnn", "_the t e siphon of the wine
sampler and lhe fal.. siphon of the
hydTtlu]ie engineer.

Subsequently e"g;"eertl found uae­
ful applic"tiona of the [rue IIiphon,_
notably in automatic lIpill.....y con·
trob. To erase the oonOiel, the Amer·
iean So<!iety of Ch·n Eugineera (l)w
r=>mmend. that fal,," siphons be
called "oag pipeo" Since "uh~
may take either form, the Committee
oonformed to Ihio reoommendation,
naming and delioin« ..,veral .~if\e

typell.

Sag Calvert DellDetl
Oen.rtt.1.ly, Ihe adj..,tive "IIIK" will

be uoed to qualify a ":Illduit etruclu....
or portion thereo' for ...hi.h the flo...
line i. d.p...,....) below " uniform
grade line. Depending ul>(ln its ....­
tion. the <!<Induit will be designated a

.~.... 'n ...--th.." ...... '" bib".
""",,,b7 ., .... nf ••" ....

•
".....

, ~Si~-'-- ~~~~
STANOARD-SH>HON ~OOS_, M."" <0..... ,

•. n' "', Y""'" ~", ... iwI_, _ t ",,·,.t.
•. T""" Ilna ""~, ,.... ,_,,,,,,~,-."''''- -_ _.,
c. """ ,.,. "" .....,-_ 11""'0' ...,.__ ot"_", ,,_.

;}- -:m7EJ "~:::
fLARtD-SIPHOI\I CULVERT-_ ......., ,......_,
""';- __ at '" .. ," ......

SAG cu...VERT
n- ... ...".......,"' __~, "',
• .,""'n.

F,O." t;,... lft••tlnn of .,phnn. and
"0 .~Iy....

"sag pipe," "lIIg oo~." OC " ....g
.,..,h." and .tmotn.... will be called
" ...g.pipe eul,·••..,," ete. WI,en Ito..-­
ing full. the ""Ive", Cl"<>"'" ..ill be be·
low the hydraulic g ....de liM, "" nO
""eoum will eIist (l'it!. 38e).

l'o. oimplieily. th..., ",rrna will not
be employed uol.,. the (liS' is fl.ignifl .
Milt ill the h}·drolll'" or the ..rue·
ture.•ither heeaUlIe of p......1lJ'1I on
<!<Iudui! ero...D or ad"""," gradient of
110,," line. TIll'S. canal flo", ~. paIilI
uDder a high....)· throu~h a "OtIg_OO1<
eul ....rt." but a pipe la,d on 1l0ll!lUi·
form gradimt in a natural .hannel
may be mO"" app.-.:>priau,iy ",,!led "
., channel-grade pipe ""Ivert. ,.

BiphoUi ClaaUle4 ud Deftoed
Oenorollr... aiphon io any ""ndn;t

wilhin whieh the absolute p""",u,e
roll. below atm.,.pherie, at "'me point
or at ""IDe oUlg8. .At auoh points, the
.-doti'·e p1"ft\!lurc io negati .... and it
wruall}' npr.......:! in IttmJI of eqUiVA.
lent ""aeum" he",I" l<'nr cu!\·ett.o.
the unit of vacuum hoad i. the ncga·
tive h),I"",tatie head in feet.

A...."ally pietured, the siphon b..
.. uniform hydra"li. gradient ~low

an .levated crown lille. M for the
win....mpler. It will be ahowu th~t

moda,,] ."lvert. <)an "'" in thiI 'OJ'.
If the siphon aetion i. import.o.ut.
funetiollally. it "m be ""lted •
"""anda.d...iphon euh·••t" (FlfI
3&...,).

On the other h.o.ud, the .iphon may
have a depreMed hydraulie g....de line
below a uniform =wo tine. Th;" i.
Irue. IlUbstaatitt.1.ly. of Yentori tnbea,
pump lntax.., dreft tubes, e[e. Cui.
ve.... m~y act ill thill WIly if tbo do"",·

[Pour! {1</>r••? r,m CnlifoNlin Highways and Public Works



1'1.... Hy.....l;o """y of oI.~ ;~O {Gl ell" ..."d.......1..... 0"
.....~· k.~ 0 ..

,. ""... .-..__ _... ~ ._.,.. ~-...

,.

-.

ai, entrainment, lOOu.inK the .lage
~Ialion to oome point in the .....
BOen, Limiti"g I'0litio,," ot onergy
and hydraulic i ...de lin.. for OliO dia­
.I,arge .... Ilho..n in profile .t til.
rillh!.

Adv."tllge of th~ design Ii.. in the
... ,'inl 01 o..",...tion, ."d opponUll.it,.
81'1'ord«1 to adjult the loootion and
11,..1. 10 in.u,." ..leqll.te fonndat;""
and outlet oonditiona. Frequent lIoodo
,.il1 be •••ried ""ithollt In..... in
,~ (bel.,.,.. U). Inrreqll""t tlooda
will bave .. higber Nt!'" on the n­
but a no.mallllq:e on the fall P_
11"Jre of ..... tlotMh (above D) "';ll

IrWOenl, tllC .awUlll bead ..... hi a
lIIuimum .t • eulvert end (_ Fic.
aBo.,II). The diol ....banN u..-1 b,.
drift ~nl tha~ end wouJd penalt
lhe eo:1miaaion of .ir to~ Or re­
d".. lhe I.ri....

If w .tand.rd ...Ivm aipbona be­
.._ of • do..n·btOkeu ".ad8 (FiB.
38e), tbe ""UUIII heed io I muimlUll

.t tbe hrsk in gnde.-ot .-. III

end. On.. p";"*'. thit type will eon·
tinne to d.....rp .. if tl\c grad..
....... nnlform bet'""" <'lid !low lin...

TIl, b)'d..u1ioa of ....11 a elllvert
.., llllllll..ted b)' )'lfurc 39. Tha
a1ar-<!Ioeh.... .U""I it tl\c b......
li ... OAUO~ for M"4I lIIal'l and
EDCBAO for tam",~ Wltil.
.i1inl bee_n B ...d 0, tl\c all"honIll.,. be partly o' wbolly prUned h)'

.. .. .. ~.g._.....~ ..",..
TYPICAL STAC[-OISCliAFtGE FtELATIONS
'CIA DOWN-6ROKEN CFtAOE :J':J Ft.C 1lO~... .. "".~ "'-"'. """""~...... "",~

......
• <....~ -_••._c ••,._. _._ "
<-.- ......... -'-.. ~'_Do __•• ~ .....;;;r---

....._ ..w ......~_.... _ •• -;a." /.

•

"
•
•
,.I-----~-, .
i .r------,r=~,.

d'e .''''''''<lu8"t llOIlillation will hi ob­
jootio"abl~. Short periodl of "agna­
Ii"" .re tol....bl. hnl Il>Ill!' perloda
will he obicet;Oll.br~ in mIn,. war"

St.andard.8Iplu>n OuIv.ru
c.,mirar)' 10 general \>eliot, I .,,1_

vort of aonNlll _ion on a \lniform
lIradient may l.iphon. The ph,'OOIIIe­
no" "'.. d..m"""t..Uld by lh. low.
T""II (2). p.o.r,ieul..l,. (I)I.~ XIX,
Teo;lll 213, 291) for 1IIl00Ih.bo.. pi ....
"'ilh ...bmor,"" ..,trln_ and free
oUll.11&. III tl\c latter tM. vac..um
head on "n)Wn of pipe T.ried nni.
fo"",l,. fl'OlII 0.15 foot u mtrl""" 10
0.75 foot u outfall.

No IlHo..,. h.. heeD p........ted to
lranaIale th_ UpcrimeDll ;"10 de­
.ign. Th. ~ibililY of aiphonina
.""uld be kept in mind w"",,",,"r.,.u·

_l.cI ot d*'h.'1fC .... Jll&de rl'OmIt. obacned abov. a eulvert. For
cnmple. ir Ih. rio.. ot Tell ~'91 had""",,.,.,,tI In thl tleld ...d diaeh.rp
had been computfd Oil the el'l'tl'looUi
p~miae lhat the '111...rt ,",uld not
eiphon, tbe ...1111 would hu. been 19
per .enl nnder Ih, ..tu.l dillCbR<p,

",~1l0H1HO CAPACl..V U,..OU.... l ..

It olph01liul( """Id be COUIlt~ 011
for "".llin pl'Oponiona, it 'O'Onl,1 be
~IIlltU'lUle<l thlt the ellt...Ipa.ity
be ll&cd in d..i!". 1I0nver, it i•
doubled Ih.t thill elll....all"city «m1<l
be d.""llled upon for drift·laden
now. Oh"ionaly. it • VltllUm lotnll
in • ltand.rd ""h,••1 with a uni'o.1II

(lUl.O:stliO 00I'I' 11l'tOL'·1Zl

Sq ."IYUto an .Iao ..-l to mini.
mi.oe e"lv8l'\ width "ltd... low .....".
bed.. p.o.rtieularl,. to~ loeal d..i".
arc ,'ia tule 110"'.... TIl-. al'll
n:oa->abtr .,.~rul, .. IJIllIl ia mini.
miaed, Ill_".,. io no ....... t.lw> in
W oI""lflra, .nd liltle till it bome
by tueh 1II.,..ma. E ...n ..here the be<!
i. nO! paved, 1,,1. ltldom Impaln the
...te....y.

SUnd.rd eIIl ...ru h." bceon>e oar
~_ bcea'_ of geDl'..1 lIlfrRda­
t ..... of Ibe IJ\r<IlDlbcd. Hii"'" ftloei­
tioa Ihrooab tb8 .ulvert u"w 1<> main·
ui" a fair _ , bnllll&D" "f Ih_
al'll ~holted ,.... h)' ....1....i&I de-
.....ited falliD« l1&p. The_
of .....ninl! th_ ""I~rtll II an un·
...........hM ...iDte......... il.....

8"ll ~u1\"Cl'1J1 alKm.ld be .voided Qll

ephmICrtI or inte.....iltICUI lI.,..ma If

.tl'nlJl ""W .. din'1l'elll, ..hkh tn""
_ hue ".med the "ftal'OO-.il'hon
~u1...,rt" ()'ig. 38<1). Thill, and iUl
""",I """Mlllial fol'Dl, the "idul·
lIarM..iphou culvert, ..-ill be dia­
e..-.l in detail.

In ""mbin.tion of the t.." prine!.
pI..., a aiphon m&J' ha,'e • dep..-ed
hyd"'lllie grade line below an ele­
T.ted "",,,,,n line, lIlI in the aiphon
.piU....,.. Thill ""robin.lion dOM not
llppe;or 10 <lifer any advanta!l'" in .nl­
....rt d...igq.

Sa( OWv.rt Pn.c:tke
Sag .uIT.rll of pipe or bo~ """tiop

a,." u800 ""wnliv"'y 10 puo irr41:ation
unaJ. under 1II. bigh_y. B_uae
or the i"t.....t of _ler n...." in m.in·
taining "" .mcient aeeti<m, little dif­
8cuilY i. ever Cltp"rien.",.j. Deaign
p.ineipl.. a,." uailable in many Iellta.
but one IlOint ill f""luently o~·

look..d,
The initial dooign muaUy provid..

• IllInatri.tN _tion nnder • n&n-o"
l"OItdhcd,.., th.t hyd,.,,,,lie lI:Mtdieal io
milch .teep"r than for tbe """,.1 .. a
wbole II Ibe r<>adhcd i...ldened. lIIe
culvert mUll be ..Iended, and lIIe
f.iction ill Ihe all'naion ..m in~
e,o.".r ,1.1r" at the enlran.,. .,.. I"Cdnoo
Ito capacity.

The eha"" ",ill be «,,",,",r If the
w~l.ning ill in ill. fOml of a di.ided
1I\~hway ..ith Iwo oar <rol~... in
..rlfll, doubling 11M cnu.n... .o.nd out­
rail 1_ of heed. In neil improve­
",e"to lhe dCligner olM>uld pl'OvMle
~nel"Ollll ...1eMio... to ....,." &pi.....
Ie. of ""paci,y, naiur ,mooth-bor'e
""ud"lt ..ilh _1otl2S to 50 pcr tltnt
la'1l"'" tII.n lh. uitl.l", _lion.

IFinl
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Q= AV~H

";aos~pt(/'3+ISt-)(l-or) of or+ ao~~;.f (1- 0.144 mr)

Where:
o~ A/A", the ratio OFarea8 in 8<]. -Fr.
p", Perimeter oF -9Tof7dard culvert", .,q...
I} = Perimefer of' "ro?ldord culverf- sides
which are +0 -tlare, -Ff.
P" ~/P
R, R" '" Hydraulic radii or ar"<705 A and A"
r .. Ro/l!
t = we!9/1fed meaf7 rangen-!- of -Flore ongles

¢"~'¢J

be 'mafl'""led, Sin"" lI<>Od, ~.... uau·
ally quick 10 ei...."d .Iow to rRI1, the
nel "rr""t of lhe ~TKde brealr. i, ,unalL

FIaee<!..ipbon Oulvert
The llared-1!ipllon (PiK_ 38<1) util·

i,.. tbe principle of 8n e'pllndillft
tllbe (\"eututi) to ...h·.ge a larK" part
of lb. w~tee'. Kinelie entrgy. Ordi­
uaeily. tbe ."dde" enl"'1C"",enl at tbe
outlet w••t... 95 ]ler eent or 1110..... of
tbe "~Iocily be3d. Thill w"o;te io d&­
.ieable toe Kteep .bann"I., bnt toe
"""", d,.,.inagc in hroAd ,-alleyo, tbe
wasted e"ergy iii rellroted iu dam.
agi"g .tRJl"'I RboH lb. "uh·.rt on­
I .."ee.

11 tbe l1are i. bllil~ to dh'erg1! ou
e'oed en.,..., litU. o"el"\l"y will be loot
in the tea""ition. Tbe Jon~ the
fla... lUId ti,. Jaeger the outlet, tllo
~ater the ..lvlIgI! of enerll')·. Thu",
if ooU.t .rea ia doubled, the oult.•ll
"elocity i. balved Bnd kinetie cner~y

",ailted at outfall will be qnarlerM.
In thooT)". it;" pooaibl. to ...Ivage 90.
or ""en 99. pee eellt of tbe kindic
energy. bnt al R IRrge .(rnelure COlt.

In prRcti"", Ihe lIa", ean "" lonUt
witb flu i""teRd of curved wall. Rud
with outlet 'rom Hi to ~_O tim;", the
.tan<l8m !!<':Clion in area. "" .. 10 sal.
vage 60 to 70 pee ""lit "f the ki"e/ie
Mlergy. }'or any parlicular .ite. the
mOllt ""on"mi.al flu" dimen,i""" will
del"'"d U]lon local faeto.....-""I"iein~
bydMlulie oomputBtionll. }'ue ",Ior­
enee. thio ",,*t """nomi",,1 de8ign i.
termed the "ideal JIaretl ...iphon."

TD!'T'8 6HOW AD'·O ,,"'om'l!
The Univel1lily or loWII te.LB (2

,h"",OO Ibe hydraul;" B<1'rant...... of
the flared .iphou.--qnautilalively (or
parti"111ar d...il\'lU! Bnd generally lor
aimilBT dWl(I'" For eurnpl., the rO'>­
p<>rt .tAted that Ollp4city of a OOX .,,1_
vert 36 foot I"nll MnM be iner.aoed
about ro per oont by /Iaring the
dowust""..m 10 or 12 f""t IlO •• 1<>
donblillhe oullet area. For II,. ~en­

eral ea..... lhe Cnll1mittee h•• p....pand
a formula (Fig, 40) agre<:ahl. to alT
,est data and e"ten,led by thooreti.al
eo"";der.tiona. Thill tormula ill .uit·
able fne design, rue the <>:O"'l'lieatoo
tlprt'lOlion. heoo",e quite llilllpl. when
""me prop<>rtion. are deteroni",,,,
arbitT.rily.

Figure 41 i. introdne<l<1 to ill".·
IrMe the metl,oo. of o<Jmputotion.
Suppo." the 100year /IOQ<\ had d.ter·
mined II,. size ol ota"d.rd fleetio" ..
a 2 x 2 box and it wao propoaed to
ine,',,,,... the ""pa.ily hy ftaring 1<> a

~ " ~ ....Iion III the I••t 6 leet of •
Ullal lengtl, of 30 feel.. The" A =
2,,2=01; P =2 + 2 +~ +2= 8;
It = 4/8 = 0,5; r. ~ 30; lUI in nona!
[ornlula.,

At lhe nutlet. the llydea"ii. radiu,
i. 0,667. "" "r" = 0.667 .. 0.5 = 1.33.
-r"" .idea of Ihe bo% will be Oared, ""
I" = 2 + ~ --= I + be"... p = I" 'P
=- 4 ..'8 = 0.5, AI",," a" i. lhe eaLin
"f the are>ll!. 2 % 2/4" 2 = 0,5; o.nd
"lll" i. w. ]ll'<lporIKm of lengtb 10 be
fI.red = 6 30 = 0.2,

FLAIiE p'OInruw. 1"0TQkII

The ibn: ~ugle mll,l' be ,",,,,plicated
for .kew cuhem oe boxes flared on
3 or ·1 .,i,I.... Tb. tO]l .l.b dlould
".we be fta,""-,, for Illat r"~ tho

alllgl! (and diseh••g.) for primiull
tho ";»Ioou. HaTely ",HI the.... btl ad·
,'aBIAIr" iu O...i"l( the bottom oI.b; iI
a 1m,·... oUlfall flow Ii,," i. ]I..ctieoJ.
"plleity cau be nbt.i"ed mo,," eon­
110mi..11;· by lo",,,,i,,!!" tbe 0",,· liue to
• nnironn gradi""l.. In tlJ" oxampl•.
e••b .ide wall fl...... 0"" foot in .i%,
.., "I" = 0.167.

Subolillltillg th.... aimple ,'alu,,", in
lhe t"rn,ula, lhe "']I",,,,io,, ...,]u,,","
to Q = 3U VB. ",bere II .. tJ,. dif·
leren.e ill stage belw",," fon:bayand
tail"'RI... With""t Ih. lIa.... I),e rela·
lion would be Q = 27,4 VII. A....m­
in" a IY]li.al tail,..."'r otage, t .."
"age diseltarge elln-... ,......, dTawn
tor COm]larillOn of the flared aiph""
with 11", u"iform ....tion.

Is;"] ( ••h....y".,J California Highway! and Public Works
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,\1 u.~ ri~hl of Pigu,. 41 a.., pro­
Ill.. of Ihe hydrauli, lrra<J~ ",,' and
_..". li"e, On ..hi,h are lIbow" the
relalive 1.- in the eulverL The
l<lta! head "IJ" h.., 4 ""mjlOllenlJl.
Th~ llA" d"'g" h... little or no ,ff""l
OIl ,,,Ira,,... and tri,tion cornpon.nt.l.
Tile turhulen"" loa in the ftlore cau be
..,.Juecd by I,"gtbening or e"rvin~

lhat port;on and the 1000 at oul1<1
"It.," depends Oil sren of o"tlet -.
tion. Th_ 1_ eho,,]'\ be ""ual.
i...l by Ih, deilignel'. to e"oid di.pr<>­
I'Ort'o....te I..... of .n,"lP' or inereuo
in ",m.truct'on ....L

m ...... vI...... "Kil'ON

[II allY '''''''. th~ id...l lIa....oiphoo
•"h·,rt Inuot be d"'l(Iloo b)' cut and
try. at l...t ""til. wider \'Rriety of
,",vemim, raetonl Ita"o~" an.]Jud.
Aa a ~"id.. \ho.rn ratio "." ..ill
var.v from !.ri for IM'le-rBle ,~I""i\i""

to 2.0 for !I,~b vel""i\'... The IIare
le"gth ralio "m" "'i11 v.ry from 0.1
fnr lo"g ""lvem und.r mod....te fin,
\(l 0.3 for ",,-orf ,ulvrm under no
Ill!. TI,e flare angle tangent "t"
.I,,,,,]J lI<1t ":0-""",1 0.2 for maderate
,·.I""ili.,. or 0.1 fur !IiII'll '·.loc;\i..... <N"

the dil'oor;nll' jet -.rill ,,<It ....t tbe
O"',r ,,'.11. (...",illjl • IfUl'jI'1inJl' \ur
bul,,,..· a, pri,,,... 'nl.rm'II,..,lly
I,,,,) ,

P1&n!d Sipbon Appllcallolll
'l'Iu! ft.re.t.lpbon ellh~rl ill ."

;,1...1 "",Iution for ",,,,,y J ..ina/le
\'robl...... The /int ;nol.-lIIHon hi
(,.lifo",la i••lro..... diatl-rtmmatitoolly
ill I"l~. ~2, At lb •• ,it", an e:o-iI>Ijn~

ollh'm had I'ro~ i"adeqlUlU' dtn
a runl __ had ~n d.....loped lnlo
• """Oden,i_l IUburb. erowdinll' "
OIr._m or ,h II,N<!OW-<lv.,.ft",. t;rpr
.:""no",y " .....,,<1.<1 full ••pa.e;ly
withoul ,,""""in. th. ,1alll&lH Inei·
de,,~ " •. Th,llared liphon proved
",,,,b eh..pt. lban Illndard .1I1~""

or Ike ..1M ...1....1',. 'llillllt'lllf "'f!"
Th. d"';p iJ r.tperi",."tal ;n Ihll

the ft..... """ .pplied to • Irlple bol.
w. hope 10 <>barn', ..""th•• the Olller
boufOl a..., II ~ienl ... tlt......lttU
001. ~'ij(. 43 ahowtl lhe ".. Ivert duro
i.........1"'<:(...... In tllia _ lhe
ol,b ove, th. flare had 10 ~...,. Ibe
.."'" "*.I_ .. the lta...lard _io..,
.bl.b would nol be tnUI for • Ion..­
eulvrrt under • hllJ~ 1111.

Th. ftared aipllon 1I>oII~1 be eo",
>lideNd in .-II ..iden'", plano ill tbe
broad nlley areu, ~ ..... "";,,Ii"¥
euJ\'ft'lI ~n he eo en."ded III to in•
..-- lheir rar-itiea. 8ubmetfl"l'Cl!,.,..u "\



Geo. T. McCoy Appointed State

Highway Engineer of California

X'!'OINTKBI\T .f
~T_~IO

be 8Ule H ....._T
lIDjfi"N. ... • 1
.1.....17 ~U1 ~ C II. !"'ur.
aU, Dl.- .t 1M 0.
,.-1 oIl"abllol W__
Ah«~10,.,...

, ..... etaU Ill,....,.
.... Iro, )lee.,. w- 1M
... _1«1: ~ Pw.....
lII:flC"" _ 10 u.. CaliIor
.Iio SUo'" II......,.~
_I III 1m ......"1
..... -.1_ lInder a lol
"'-' U- 8b1ta lIiglo_
"J' RIIIP- lie ... ,
...-... to Alliltanl Su.",
II......, J':"Iin........ell
Pa_U ~ptod tha job or
8tot, lIlrJII-.r Ellli"ee.
under 0, C. Youn,ln Ina

[1(,", In Orecon In 1889,
Mo{;oy .... no""", OIl_ttl,
raneil"" ill Ol'ntnl O""ll'OlO
" ..d W.... llljfl.... and r""",
.rJ,J youth ~rded ..It~
ud Iloo.- "" 1M "'llj/'O.
l1.oltud<!d Whit....... Col-
• in Walla W.II.. Wu.hibI(tOU.
"lid upon ,nduatiOIl _p1fUd ..
rnd""te .."..... elyll ~n""ril>jr
., Col...bi.A U~I"IiIJ'. N.... y.....
Cit.!', 1'&1;'" .. ..., "r ....mn, ia
nna. am.~ jobo duoi"I' I.Iioe _ _~

0. _pl'lli... Ilil _ at ("001_
Ioi& (Il1nvml1. Joe ..._~ •. ··I~_~"""cu.
kilJ Aq...totet,. .. ....0ll0,0ll0 p",j.
eel bo N~ Tn wll.ido ........,. ..~
~ Uoe 0 ....111 inI ..
UUUIoel .....". tIM II Ri ud
don'Ill~ tIoo P*It 01 tIor
8tate to " Torti City

1UCo7 ~ .. tb -.ied
;., I'" -..001_ <JI '".nww
Out aDd~ iD-
....W>d tile reI-.tioIo of ....,. .ml.­
<JI SUe. i1Ic'WIJ' ....... tloo ..-...1of
.. town I"'" -. t.odt!d by the .,....
..wr.

Retu.,,,,,, t& Wouloingtoo. .....
UIDt -Sotec! wit" tbe~
.wr of u.. UniLfd Suw GftlaoaI
L.Dd otIIee Oft ...oril in Use C'_~
),!oanu.;". 1""( Ineladeol 'n Urillaliorl
pl"Cl)ee1 neat tbe J...""ion of thaSnlt.

Or.OIllOI T.....cOy

Pit River Bridge and
Highway Opened

f" __ "

bdow tIoe .Iu..te IakI I....... c..
_;0. or I,", br~ to p,nd,,,
ria .,.;:11 _ 1M q . ar •
_Inl da,. ... theftIoroe~ and
_1..1.

n ... luI _lNd to be \tl; provided
'0. 1M puin. 0' tha eati... 1$..3
Inll... 0"",,, lb. radin.. phaN ot
'b. orQf'\" ....,. eJo. Attention '"'"

whu 1.0 t.lIe .teet... and pL.ei"C 01
wb(ndt ..lerial.

ElIII!ll«lt h. we... okai.-i
wit.ll tIM _lin t.llroqIl wPeIl
-..:)' .t lJle ealll IUIk, omd
~ ...."'" ftI_ ' I.t
t.II> ,Mol lila -.k. 0. lloia ....,
aatid'adory bpIo6e. r-_I.-
pI.erd -'"' tI O.J foot erDIbar
"'" "-. fall widt.ll of tIte ....1wI
willi M ,_ __..._Iud aartaeilll
...... doe -..l t! ted, lOpped w'iu.
• plul-"'ed ...,id .,.r..nc .p­
plW al ..... ,.14 Dr !WI~ poi!r

~-..w_....auf.. wit.II plu...
lib llo-'- ~ 0.15 '- II llle
.-. ell.. ...d -W w'it.ll • CJ..
"c.an." -'~ At Soatbem
Pael. "''''''',1- .t A.n.tl , • -aioa
1.6;0 feet bl '-til .. r-"'" wit.ll
r......~ of pottladd _t _
eMe. wi'" tIM 1lIloa1d... trate<l II.....

ll__ ot lhe new h.....,. ,.ilI per­
bpa ""no- ,..,.1I.. I"" _vine or 8.7_ll. In dittame ..... llle ,pP"l'iabie
I"eduetlon In 111_ 1'*11 ano- the
p...-.I ....-.I. bul thl d.._ .... in
t ...,-.l Ii",. and the .tely t..I"'"
h"m iolO I"" j<Jb .... leelo.. ",hieJ,
the ,_.lat nn app_iau.. Sat.
lpee.b _ rhe p.-nt .... ~
'OIlDd h,. tI,,, Tratl\e~t 10
be • to_ .1 ~ ",il. per hoar ow.
-.loierabl. dio\.ln_~ ....... the
deai.,. .,_i on lilt __roetion
;. 1IO ",il.. per 1000.

Withoul ..., ...y, M:ea_ of mili·
Ill')' I"NfrietioDa,. 1-10. _blnaliorl .,
proieN, .....iell .... -nt.od P'IIbl~
bam_ of Its _Irib,"", ~ ad_
o III • '1rIt...,. • -,
.. DpoMJd 10 pnblic __ .1111"'''''
11 1M!. Orisi..-lb'~ f<w
_pietioa la~ A.-, 10 _
IIw:: apeoelad 1Iood.,. at tM pi I

.-l .-, doe Pi" tIM ..-..iatr _
traet. apea .... t.lIe optau., II""""
.... ~""M:ea_ tI diIIoolIliaa _
........ loy doe.... Y.. t.IIoe _

,.... '__ SIIuIa n.. ....
• l"I'UnMd d••1 t.lIe ;"n"""". of t.IIoe
aid II"'-.y ..d.~ iaoteb~.
..u.r ;1 ....B_I'J' for tIoe l'lu.te
Oiriaiool or Ill....,. RtIIeoi~ 10
...U , e:o;iIliq .-d fDr~
_1M \II tIou .... e:o;pedl!d.

Yor dtteiled d_ripw... of !he
ITIldhul IIIld Ioridn _ntetion. re.
r~. to CIiIifonole lll,o:b..,.. and PlItt.I. "'orb. dat.od X_IItt-. 193!l.
J",,1l&r')' and Ju.... 1941l, Ju....,..
lIa..Io, Allril. AU(Wlt, (ldober and
o.:.:..mber, H41



A. H. Henderson Promoted to

Assistant Director of Public Works

T
WE~TY. YOUk
,.... of State .m­
br A. II II~

__ ....rdel ..... DI.-.
'- of I"1Iblio Woob C. H.
I'lareeII .-t1,. appodled
10_ AIIiIuInt 1m-. .,
1100 o.p.n-t ., !"'Utie
woo.

JludUM. _ op
rr-bo.ml~poot..
~"""oftileo.
,.~orP"b1ieWoorb

""'.... . I of thll Di~i.

""" III 1I1lJh..rs. Di.........
<II A.....i_... lUI<! Diri­
.... of Water a-.""'"-

A ....u .... C.lifo."iDn.,
born in An~"Oamp, c.lo..
ror.. ('ounl,.. on &plmlber
I. Hl02, Ilond....... eam·
plet.ed hlo ",boohllll: ill S­
nlmenl<l .nd 00 Jan....,.
12. 1918, went 10 work In the
th.... J).pIlrllllent of )IoU»"
\·.hie.....

FI"C*I ,1ul7, 1920, l.I> Sop.
1__, 1932, be wu 1m

p~ in the l)ep&f\ment

.... It "lNG"OtoN
......... 0.__ of .....10 w....

"r ~;Drill~.h...lId 1M 0' of
AJ'ehite«ul'8. 8.- 1932 lie .....
";Ih theD;~of iii.....,.., ..-riDe
h.,.... u. tile ""- dlttriet .......
of lUI...-r. Il Ippoiated d.
bllnioul'" ill .....,.. I".

X. II·.' ,_ ck-'oled :; ;. .....ble
ti-. ... ..r.n I.e 1M puatioa of
.. ,... K"",",,' :V.n 1nidi~
IioIIecl .. ...iI_~ of leW
_ .... for tJ>. 0;...... of 11....-8i.- liar I!U:!, :II. Uri _
................... "' .... p""'i"&, IJU
..t....... &ad Ute 'atiIIl &1'_
... 1M OJ '" I~....,.. ..
YaricMoo iii fII U. dopmt.
.~c

TIle _ Df .n f ,..._
biJeI of 1M Di¥..... of nip..,..,
Di...... ., c.lndlI aad Ritrbll of
w~. 8f,.. rrane...O..ld.nd ~
Hfidce, lleedqlllJ1e" Shopo., ..,d
llridft o..p._t of Ihe Oi.......
of IIip'"V" hu """'" under hil
.u~

ll. iI emtl.."I"1J hill d,,11ef ,a tIo..
"1- al Coord,nltllr of Ca:r I"0oI.
ill«. 0 .. 1111,,,,,1... Ind Ti~ c..
-ernllo" rOt thn O"l"'r1-..I.

I" tl,11 Q<)nneo:tio" he maintainl.k.
~"tMt with II,. 0lIe00 of o..'~lllll
Tra ... po.u.11on .nd [h. otIIte of Prw",
Admln;otrlllon, Odlnll .. IWoon 0/11.
..... bet....... t~ ~·edU1l1 _.1..
urllh. ~....,jof Publ;e Wura.

Highway Division Car Pool Saves 2,641,912 Miles of Tire Travel
Mlle. _ or t ~u... darial
1163 .~ uped h,. SUM Din...,-
F.~ ~ T ~..,. '" _.
IIldenhl,. prolo:oof tllolitt" ta.-'
OC!llip_t of tlle l:m;";,o,, III II",.
...,..' "N Ilnd~ tllo ptn<eat­
.01 ...... 1.;1 .....

_'.... 1001' .. "'['_,...~ t! tor _. _ !<to,,_,
of 1M2 _ ..... wt,' .....__ III
'OHI...to' It. A. ..tlotIml _ ___to ... _ 1__ • _ .. of

__ ,... 10l.000 ,_.0 I. 11_
te... _ ..d ...

!tri'... 00h__ s_
.... 10, IlIf2, • -. ...
.... bI ,.. _ ol "10

~-

'nt_ ............._~ .....
...... 10 ... P[ u .. •
of....,.,.,~ ' _.- II
,..._ol.. oldoo _. !... .. _-....11-' , ..,_._~­_....... --......-­........--,.....-

~::;;:;:;:

10 tIM fO'Idlltt or the , 1100 Diri·
..... or 1I;.,:1t...,.. dllri tllo '-)'a.
rll1AllO'd_~ f. It! SUM kiP­
wOJ' _ .............lot Ilripo .1
... an""PW _ 01 ... '»)P),

~.rlt: ~t~,;o":~
~~'~.~u. br tIM! Diri_
... or n.......,.. ... ,..,a., l'u....n_...

T"-o _lrMU ........... "d ,_
State ~"&J' r-to. ol*-o- of
FadoonI Aid f1Inda ap~ to
Calif_ia f_ ('_, . ! oppro.
~ ..... t_ tlle ..-w F.d.
..:I IjlfIroprtoj,_ J'I"'OI'ri<Iod br tloo
X.liorwol l)et..... lIiP""" Ad or
Ittl ror _1"-;'- of _ .....
o"d of tlillhl Itripa. In the in_
or li1"e ...iq. PIUOINl ." _ of
[NrwponauOll otbor WII oUI(Nl'lobll.
h.... lMn t1u1iaed.

C.1"e'''' OIlO..tioa. or-! UlIlhotkm,
and .-trielJ.... 0' the _ ot .uto.
..obileo II,. trI",,1 on trol..., b,.- o'

D 'lAST'C eouuiI_t 01. ....._P' N' t ....e1 ia u... ..itIo
tire _. '.~ lor .- Ohi·

..... 01. 11;":11...,.. .-lied ia I ....
i .... !If Utl"l! an. duiq ~
period f_ liiI7 10 0-...... I!H!,
Di....... ., hlll>e W C H. Pur-
...U repanood Ie 00 _ W.........

A .....r.I iii e1loleI< the 71:'
"" b' tId lor the Di......
01. UipWlJ"l ..t liIIt ,_ Ya,.
If IIIIIt 7MI- I'N ".u.
.....- _ i ud br tIM
Oi....., 10 0- aI, doe tIitII
........ or .... I. PI""'''
trI",1 rlJisUnd __ i,l32.U~ •
_PI'" ,,;Ill 7,1'lt,lliO''''' tIM_.
pmod In INI

Thil ill dc' , .. iii",,"" toe- the
~ifhl _Ihe' .......... ol' :IS.13 per_t.

_ O:O,...,...,t'1'J!»< ...... '"

Willie 11.. Dapan"'.nt of l'ubl"
\\....... h.. hod 10 """,,omiu for I""
.u..r rII"boor ~'lIft'1'.tion .-ry
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Completion of Central Valley Project
Urged to Produce Food, Fiber, Rubber

TIn: /1"'1 vcar of war h... re­
""hed in ';'.1Oy d,,,,,t;. chang..
in the aU-lUll of the Central Va/­

ley Project. A ..ries of ord... i..,,"d
0)" Ihe War I'''''h,o\ion Board II ..
""riou,ly oon.11«1 ooD$lruetion work
and pootponed, for the time being at
lea-t, many of th. ohj«:tiv.. for which
the project ...1IS nDd.luken.

Th. fi1'8! aod mast hr-redehing
.«..t or tb_ ord.," II"" been to ,top
work On .ll irrigatiOl' r...toTfll of the
proj""t. Sp""il\c.Il~'. oonstruction
W1>rk "" \h. Contra C""to. and Mader.
Can"hI W\I8 halted. No ,,,,,.troet;.,,
MJI I>ll do". on the Delta 0I'0OI8 Chan.
nel, tile OclUi.)[endo'" Canal or tile
Friant-Kenl Canol. Other orde....
held up ;".rallatlon of Ibn< lug"
power lren.....'inll unit, R1 Sl,ast. and
til...,., .maller units at K""wi.k D"",.

00\ ':lI~'Ok '6 CON""""ru

Meanl<'bile the bud!!,,! for th. Bu_
reau of Itl!<'lamation '"'''" .."t 10
Con~ wilh "" all"".,ion of only
$2.000,000 for thu. yebr a. <'<)ml"'"",l
to ""100 $8t.ooo.OOO for llIl<t yoac.
Tbo e2,000.000 i. !umelen! only for
fld mini.tr1ltion and SOmC ,ur...oy "'crl<.
14't )"ear the hu",ou bnd"el carried
on ilem 0' nlOCe Ihan $39,000.000 for
Central VaUey Proj""t eonsln'etion
alone,

The need fnr appropriations to <'<)01·
plelo Ihe proj..t •• part of tbe ",ar
elrott ...... particulArI)" .l.......w loy
Go...ernor Eorl Warffi1 ot " "",.tinll
of lhe Watec Proj""t ,Intboril)" held
,Ionuary 26th, 'floe (JoHmoc 8&id,

"I how l,.,.n wnerm,,1 """,,ntly
000\11 the turn of "If.i"" in wnn...,\ion
wilh the Cent",,1 Y.lle)" Project. 1
am infonned lto-t in all probllbiiity
th...... will nol be .pproprialion,
r""""""e"drd ror the c""linn.tion of
Ihe work. I hope !.bi. ill not true. 1
bope the aitu.o.tion "'ill de"elop differ·
ently ~""" I Ihink tl,i. i, a tim.
when tbe proj ...t .hould be p........:1
[rolll tho ''''ndpo;"t of II.. "'ac ./I'ort.

rooD 1'00_.. tll>01NI'1l

"We."", talkin/l aooUllho "".,.cily
of fnoxl, and I think .v....ybody in
California ,....Ii."" 11,0t if th;""" ron_

tin". the way Ihey ."'" the..., will be
a definite .ho""lI". The.. ia no pia""
iu AmeciCII whe.... food can be prO)­
duced a. il ••" in Californic. Ilhink
for the project to .tand .till and not
be eompleled in th..... tim"" would
be a very Lad thing, n(ll only for
C.litornia but [or the Nation at large.

"~:"e" "'hen the war io over, tbe
fnoxl probl"", for the ...orld '" ifO;llg
10 he one ot the world'o ira"est prob­
lema i[ I _ the .ign, ot the tim..
right. and I Ihink it ia ineumbeot On
"" \(I do e,'orything we J>«l'libl)' can
to keep this project llOing slld to k~p

Washington from believing Iltot it ill
not a war _uti.1."

The ,\U1horily took lo,medi.te
a.tion bJ' authorizing that ""lltClell­
tatio"," be m.tie ill W~hilll{to" hefo",
Ihe COUll......, tbe War Prod.uclion
TloIIrd ond other Federal .gi'neie..
.bo",inK the nee<1 for ""lIlpleUon of
the .utire projed "" it ",:",Id he oper­
sted effeetively in all pacta ot the
Centcol "alley,

,£M'..... ~1lQ)l PAGft

,\ leuer fro'" 1l..,lam.tion Com"'io·
.iOl,er John C. Page 10 C, 11. Purcell,
ebairn,"" of the Authority pointed
out the Il...d of AUlhocity participa_
tion ill ...ci... of studi... the lI'm,a"
of Heela"'ation bat p,...-,pote<.i de.ling
with project proble",.. Oue of Ihe
imrnediate problem. C<lne,,,"" the
ord.r of the c.,""truelii", I"...... r.m 10
ohlain ma~imUIll .... rtin,. utilitJ-.
"~'rom Ihi••"'dy," P.g" wrotc,

"I look for ;,"01'lllat;on a"d rewUl·
",endations for a war const.ruelion
l'''ljI'ram that "..ill aid in unf....,eing
ce....~'lIItruetioll o...le... of ti'e War
Proou,tiOIl Booed di"",t.ed agai",,!
irrlifalion and power f••IIl ..... of Ihe
Cellt'al Valley Project."

P '·iously Pa~e had told a eo"
lI i"".1 eonlmiltoe-e it tbey would
Kive him • g n light be would hrillll"
2,000,000 .c intn prodUCli01l in t ...o
)'ra" .nd th 2,000,000 ae~ ,,'ould
he .a1"'1I1e of prod\lOill!, food. and
Roo... in a volume norm.lly oblaioed
fMm 6,000.000 "".r....

I" I~i...me eonn..tion California
i. hPin~ ~a11ed npon by 8eerntary or

Aifricultu..., '\Oickord to produ,," more
fnoxl. Rhe. and ruh""r .. a part of
the ...ar et'J'orl. The ouec_ful IIr"",·
ing of /lo.yule in California has bee"
on thor<mgh1y demonstraled, Ihat
'nOte and mCre importan"" i' b"i"l1
giv"n to ita prod",,'ion. C"'nplelion
of the icri~.Hon teatu"'" or Ihe Cen.
tral Valley Proj""t would a",isl ",atc
rially in ptovidin~ lAnd. On ...hich
Ihe rubher 0lor1lb eon he g"'''''' and
addi60"al fnoxl .upp1i.. produeffi.

ro"........ ITCTlON 8n"".
.\ t the year e"d, co".truct;on 'Ioln.

of tbe project "'.. eo follow.:
Friant Pam, wbich WM to ocr""

bIldly needed water to 1."d. in Ihe
""uthern San Joaquin "alley, "'aA
""mplete u,,"pt for eontrol ~"t..
wbich loU.'! he in!Jtalled bdo... the
do", ""n be m.de effective for auy o[
it.'! pUrpo8CO.

An 8 mile _lion ot the 3O-miIe
lon~ }[odera C.MI which extend.
nortl' fMI\I Priant nam i' wmpleted
but IIn""",1, ",,"0 eolUllru"li"n work
halo boorn don' on the t°rianl_K'rn
Canal In Bak"",field.

Th. Contra C<lIlta Canal '" COU1­

pleted e:leept for an ll·mHe _tion
needed to bring w.ter to Marlin...
and adjo"",,t .,...... 11 is tbe only
unit of the project iu operation 01
this lim". Un,ler a "'1ll1>ocary eg...,..
meot. water io being aerved to ..veral
citi.. nnd ind,,!ltri.., alOnll Ihe ,,"ut"
shore of Sui""n Bay.

!!II"""" "A"
The Wac Production 0"1,,... per_

mitted wntinoation of work on Sha,t.
DAm, Alld it is antlcipd.d th.t it
will "" completedl.te in 1943 or .arl)·
in 1944. AA cf D"""t,,""r 10th, tbe
d.m wo. 77 per """t OOTIlplete III dol­
lar ,·aILte. QuI of a total of 6,000,000
var<hl or eon.,...,te 10 be poureJ al
Shaota, 4,621,992 eubic yat<h had
been p"uroo <)0 Deeember IOlh.

'fl," powerbm"''' at Sb.sla wa. """"
pleted <luring the ,.""r ."d .....ork i,
under "'.r wilh ,I,e ;ll8taU.lion of
IWO of t,h" 6,·. pl'OJlO'"<I gen"rating
unita. 'l'wo other tmits previou.ly

Ie""""... "" ...... ",

,
•

I
!

(T... ] ("""""'~ ''''I Ca/ifor ..ia Highway. a ..d P"blic Work.
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(.bri,,"~ were ..nl to Or.nd Coo_
I<!e Po...... Planl for inlFtallation to
mee\ • ahol'talJe in the po...~r market
of th.t Al the ...d of th. ye••
tb~rr no indi.eati<m f""" lbe Fed·
mol Oonrn...ent ...hen .ddition.l
nnitll f~ the Shast. plant .·m,ld be
i...ulled.

C<>nltru.et'on or major t.... ""mi...ion
Ii"", from Shula whioh werr plannod
10 •••ry po....r 10 load ernter at An·
lio<h h.. ~n held up by vario""
c.,nll' .... ional _",endatio,," and
l...k of prioriti.. for material•. When
the ~,artmellt of Interior budget
bilt Wa. being consid.red h,. COngr....
th. Ben.te Approprialion. COlDmil­
I"" -omm.nded thai" .tllb t .....­
miooion lino he built to Oroville and
uilttilll!" f••iliti", of lbe P.oHle 0 ..
and ~:Il!(llrlo Coml>a'lY be lloed 10
tnln~llllt lhot [IO.·er to load ..nter.
SurVilytl for the line "'err alill undo.
..ay IIlh. R....t of th~ year.

I(III!""CI( ,,~ ..

~:.oeP' for IIOme _ .....oir ol..rlng
.ont••el. ,,-hio" we.....till under .ay
al SI,ut.a. lh. only other unil of tAr
pmjrot Oll whirh eonlftl,etion work
" w~ing il KN.. it:k Oam, nine
",flea do...nlt_m fl'Olll Shaot.. The
War I'roduetlon fl.oIord order halted
th. inlltanatlon of Ih_ eleelm @'Oll.
e.aHnl!" IIn;ta ..hieh ~... 1,llUIned for
K.....iek Dam. but .utho.i-' __
pledon of the dam fOllntbtioota .nd
illlllall.ti"" of au.b /lah.tr.ppi", f.-i!.
il~ "" would be n~ltd to _~ lb.
..Imon l])IIwning "rob/em nut )'".

The imporunoe of lbe projtet to
Californi"1 ....r elrort ill 10 ..~.t,
bo,,'.ver, that v.rioua _iN al'8
ol'J:inll • ""'......1 In Wlr I'roc!od-Inn
urdu...hi"" will peno.lt compld-ion
of _in 1><><11..... of the p...~t.
tn ........t lel~r 10 Senator 811endl.n
Downey. Ch.inn.n of tlw! trnitod
StU"" S.nal4 Commillf& on Wtoll'rn
Fa PrOOlo-. tbe Water P"'J~

"'nth it)' of Californi. polnt@ll 0111
tbe .d"""ta,gfII in food. Ilber and
~.,,.le produrtion whid. 'It<l\Ild r&­

..II frnm puuin.lt" 14 irrirati"" t..·
tWft of the p...jm inlO oporalion.
The letler ..id in part:

"In the Cenlral Vall.y of Cali·
fomia lherr ... lOme 10.000.000 _
of a-d irrigable land&. At 1M p....
enl time only 3.500.000~ are itri·
gat...t. 'I'b_ irripud l'ndo, oYer
I. lonll period of yftl'3, have pmnn
u""'l!d;"Ily prodnetive of highly
apeeiIIileo:I ....pe ...eb deo::H:llloul
and cit.... f",ill, ~llbl null and
rin..,..rd p"""no~ )Iore than 90.000

...l,,"dl ot fre&h truita .nd v"lletabl""

.lolle Ire ohlppoll outaid. ot the l!.lte

.very y... rrom the C.ntral van.y,
lIIuoh or whloh ia Ihipped in &e1.lOll1
",hen other ...... In the nation ......
not prod,,';ng_

.. To ",ainlain thia p.--nt hieb
levol or prod"clion it iI _nllil lhat
tb. Central v.n.,. l'rojeot be rom.
pioled to ..",ova the h rd of ....p
1_ thmugh l..k of I.d""l te ..ate.
."ppli", dne to. dr,. year or erele of
dry ,.ean. I'""",,t prodn.tion b...
been reached only beeonee lhe alale
hu oxperiouced ••,.el. of wet ,.....
dnrinr ..hioh il'l'iglltioll 00..
"'e... 5110d ....11 wint•••nd the U
oullkiont rainfall to ....pleuilh in part
the nnd.l1<rollnd ,,"ter oupplifla on
,,·hi.h muoh or the irripled II.J>d in
lhe " ..Ie nOW depend&.

"The projeet ..ben oomp\et<d will
"'rnw,. If'"O.tly oeedod ~ -apply
to "'01"0 lhall • mmiotl of rioIt,
d.....loped land. in the. San Joaquin
Vlll.,. and 10 _rly half. million
.e.... iu tb. d.lta ~ioo ..hiob pro­
dn,," a ..-id<: v.riety of ....pe oeeded
10 IUpport the ",ilitary .nd n.val
fo~ I.J>d Ih. civilian population.

"Al....dy ......,. food prodU<!t11 pro­
d,1IlOId in 1.""" q\lUltilia in the CoII­
1..1 van.,. a"" bei,,!! ratiooed or
wilhhold f...", tba civilian mlrt.l
Dried fruita a"oh ....pri.oota. .ppl...
.-.b.., .-n. pl'Un-. lip. raili...
.nd nnta .~ .mOl'll them. S .
~. rlai.,. p""loftta, _l.a .nd
many of I 'I'OROtabl.. """ eillleT nn·
de....tioni QI'. al in I.OInO -. lh~

.ntlre oull'"1 h•• ~" f......... t~r
military '*

Pull u._ 1I10llTAGI1

"It ill ."p..rent lhat preM,,1 pro­
dUdion. willo int......in' problema ot
to .... l.Ibo. ahorta,.. ia inlufll<!io"t to
mtoet Gur war nf'Cd.. 8eereta.y of
Allri.ultnre Wicllim on l'ov.",be.
291.10 outlined 011 1943 r.rm produa­
lim! p",,",m ..mnl!" for th. l.rs....
OOIPO~ in hiIlG"'. If tbilr\'Olr.TII iI
dl'l!d-e<I. additi"".llindl 0 high pro·
dt>l'liYe quality .".h II 11'8 to be
found in Ihe Cenlrll Valley ..111 hue
10 ba lIa.d, Land" .1rM<1,. in p....
duetion, hO"'e\'~....... e4"fing • he.vy
oVf!rd.afl on Iv.illbl. w"I•• aupl'li ...
The obnoul .n ;" that if 4ddl.
lio".l 1."dJI I to be pl~.d in ]lro·
d"clion. .,ldillo!lll Wlt~r a"ppliN
,,-ill have to be dev.1QP.d. With lb.
major portioo of the h..yy OOII&tru.·
lion On the Centr.l VIU..,. I'rojl!C1
""mploted, buildinlt" ot the irri(lltion
worn ""-'''' to bring Ih... l.ndl

into produetion .nd 1.'_ ~
",hieh no" a.. produ.,n«, p.....-id..
tho only i_adi.l. IIOlntioJl of tha
proW.....

"Ill addition to lila p.-nl need
10' additional food ml,pli... we ...
f~ .. ilb tb. fOlul'8 problem not
only of wpplriq OIIr alii-. 10 ..-bieb
........ eoDlmltte<i, bUI of reedinr
ItOni", popullliOll;l t-brotl/lbo<lt tha"""".

u<causan e-o...........
"No adequate .tim". of what..-iU

be ""'tuh--rd f...... tAr (Jniltd SUlM 10
feed u.- people iI.v.illbl.. It ea.n.
howev.... be .re'" eonje(lul"td lhat
"". I.'_nt produrtion 10 to.. fro",
wllkient, even .. lib ..v.~ ..trio­
tiona on Ameri..n tood ......umpll"".
T1I. lando of tbe CentNl V.ll., of
California ha,... tbe tortilitr Iud lbe
_Ihn.ta to prod""" higbly lpoeialileo:l
....pa. wilh yield per ...re und•• irri­
galino mueh ,_tee lhan th. natloll.l
aY~ Tbia b... ~n adflqllAlely
p...ven by p.--nl I'rodurlioll. All
that ia "e"ded to in........ Ihia prod-u•.
tion••nd p........1 tha.t whi.h II under
....,. ...n addiuOIIal ..aler ompply
..hi_h o.n be pmvwed b,. the CootrOI
V.U.,. Projeet.

"One or the ...- p....;ulj" problOl,,"
of loday .. that of I""""portation.
Beea........... robber .tooka ...ere not
porrlwlM in .lIftIeie"t qo,"tily to
..,..,. on onr ",ilito.,. Ind eivilian
n_l. prior to thn outbre.k or we.,
UM"" .te~ hnvo been ,..........,.
...hi.h arr ..,io",l,. ham[lOring our
..ar eIl'ort.

"The buil or oJl th_ .tepa-----..·
dootion In~ limi,", "'" pooling.
gu rltioning, etc.-ill the I••t of
Idequate rlw rubber to keep onr
nation on wh.el..

<lU"YUI.~ ,.,.." .. PItODtKmo,",

"Mea"" of overoominp: tb" basie
d.ft~ionoy il at hand and ...... "-.
"il!ed h,. the Cung....... It illbe pro­
dLlotion or rulober froln the d_.t
gOAyul. plAnl The C<>~ b...
."th<)r~ ."d ia und.rtaking the
plantin~ of lOme 500,000 It.... ot th.t
Ilhrub. How.ver. ""perimenlllearried
On in lhe IIOUth..ent over the Ian
I.'enty ,..1.. hi". pmven th.t lhe
(IIlyule ohl'Ub IlIlde. mod.rn methode
ot {oreed produetioll an only be
..m..n ill ..tt.in f.",,1"td ...... aJId
on certain lnlel of aoil.

"The !"edenl Govemlllenl, .Waled
by St.te depart",entl, r.~IlUr ia
mlking • III ...ey of all ando in the

(0)atI._ ... _ HI



Post-war Road Planning

Imperative Now Says
U. S. Highway Chief

Fred J. Grumm Promoted to Post of

Assistant State Highway Engineer
.... ,.,....... "_au.

0-._.11.................
AO..U.'...._ •• __ Coli'.

R-t huilde.. ",Ill undoubtedly
"11ft (1) 141 ,he ~c.... "I ....1MiIl
million men 11'0<" Ihe or",ed 10.­
alt... the ......Ill t."d to ....te an·
nul o"6I\ploY"'OI,I, (2) Iht. high.
• 'Y pulolie-...orb PI'O(T'lo'" could take
"p m""h 01 the II'" in ••• il.ble
",a"I'<1"'.', and (3) thal....eb appli.
.alion 01 labo, ... _rnah'e ....y
to add 10 our N.tionaI ",..ltb.

They kDO'" from eq>on."",", ho",·
e>".r, tI,.1 lull·blo.... pl.nA for .".h •
d..i",b1e public-woru pl'Ollram un
DOt be pt'Odueed overnight. The,
know It I.U:". mO!ltlLIJ "r ..ret"l Illan.
ning bclo~ eon,truetion .... be
.Iarted tblt will Ilrovid. empklymmt
on any eo...ide"ble Ie

Pt.Ul8 In,.,. I ""

The opportunit,~ knock, bul it
"'on't .....it. II the hiKh....,.boildillg
Ind".t,.,. ian'! ....d]" ith jol.. "ben
the mil1iottl 01 job kcl'll .rrive,
they'l be ..,.,.",mnd.o.ted ill otb••
...., No hilh .....y depart",,,,l,~
f , "0,,1<1 be ..,,~bt "np<1'plt~

IUld laken by ."'l'rJ.. if detailed pl...
rOl" ]><I<t·.'", hilb ....y ttll tk>n are
.lIdd...ly den,.nded 'ive
lubotitn'" lor "hooo'klt!:gli"ll"."

Detailed adva""" pll.nning "'0,,1<1
be in P.......- no. IlO tht tM biRh­
....y depan",,,,,t.o.m be _dy 10 take
adnnt.ap of .rery OI'I'<"t""lty al'tu
tho _. to ",oderni~ thll ""untry'l
,,....... of ","in bigh.'.)'.. Elp'"
to help llnan"" tlli, d~iled pl,"nln.
01 1'<*-•• ' high...y .."nUn>etlon,
Federal·.id fn"do tollli .... "0.000,.
000 bave be... apportioned to thlI 48
SI.l,,", Ihe lliltriet ..f CnInmblo, lb.
Turilory 01 1I•••ii..,d the loland 01
Puerto Hi.." under the p,""v;.ion. 01
the o.,l~ lIillb••,. Act 01 19<11

UNn .......lIUI ADVI81'D

10 _ l'lllltl, high.'.)- reveu....
"""" ..-t d,,';nl/ lhe ".. the
llDOUnl ...hich .... be ..oed lor hirh­
.aya, dne to m.leri.l .,l(! l.bor .Ilart­
.,.. .nd other mnrietione OIl bi@"h.
• .,. "o.Jr. It .. lIl(.eeted that 1"-'
St.t"" .pply tb.i. u_ 'undllo 1Up­
pl.ment their I'ederal... id .dva"O$­
pl.",,;n~ .pportio""""'l. eitber 10'
nn.nd", additi<m.l det.iled pl.n, 10.

RECOG.'I1TIO.'I of 20
y.... ot 1O••illl wilh
tbe Divi.;on of J1 ;gl,.

Wll)'II ..........nJed to ~'red

J. Orurom on ,lllJluary 6th,
when !:itot~ Hi~h,,"I)' Ell,i.
lie... O. T. ~t,-<.:oy e1.... ted
him f"",n the 1 1 Engl•
lI.'" of S"..·e) Ild PI.no
to the oMee of AM""t
State llilb.'Y Kllli""""
....-lini' Mr_ )le('oy, .'ho
.... """noted to be Stole
IllltbWIY E0Iir;J1~'.

ll•. G.....- .nlel'fll1 Ibe
e"'I,loy of the State in ~'et>­
ru• ..,.. 19'1'~, when bl ....
~'" lutoi.ta"t EtltIm- of
the o..lilo."lo 1Ii(b••,.
COJIIIllWlon with ItNdqua••
to... ill s.e.-""Io. lie
fulfilled th_ doti.. and
Ih_ 01 qiat.m Division
F.nrin_ of mv"I"n VI in
F......o "ntil ~'ebruar)·.

1m, "ben he .eturnO<! to
.sae...<oe"to ... ~"lI:i,,_ of
8urreyl ."d r'I .....

A nAlive 01 Lyono, I....'.. )Ir,
O,u"'m """'pitted b" aeboolinlr io
Wi_...in and Mich••n and came to
('.lilorni. in 1906. lie bttr"" e"gi­
".. rln....or!<.., 1M 8&n Die<go Cuy•.
11I.011 .nd BaIt.". R.il,..AY I" Sao
Di~ FI'OQ> 1908 to 1910 be ....
~ in .uhp"'r....io".l .,..ork 011 Ibe
Soil DiOfO .nd Antone Ran••y lou·
tiono .nd On the e"gi"ee.ing if&ll" of
the llrat Sa" I)iOio Connty n!a'hway
Commilal..n. I" 1910, he ....p_
polmed Chiot o.,pul,. County Sur·

I"-",t-,,.,. _&ruction ..r r.., a""uir­
inll" right5-0t.•OJ' 10. ptIIt·war higb.
vtOJ'deYel.opment. lI"ell·plalll1ed pltr·
....... 01 land n......ill provide lbe
_t illlpo'L1Int b..ll ro. tutu", .ppli_
"lion 01 the I<h-au"" pI.,. ....... In
P"'IIl.atioD.

POll Oln .."n lJfl;IU" J...U:.U

In "pprov.l of tbe Idvan....pl.CI
ning I'l"Oj".t.o .I..led by Lb. Stat...
tbe Pllblie HOIdo Adminio¢ration II
glvin,g pret......,.", to th_ that ...iU
_-,,,It in pl."" lor .holly .d"'luole
f...ilit.... for Iht .......,Ile 0' traJlio in

~RlO •. GRUMM

'cyu. 01 San Di"", and Ildd th.t
otllce ""til IW,., .....leb time he be·
earne AMilllnl Chiel ~:ngln"". of the
8an I). County IIigb-..ay C"",mia­
lio.... POll be held until Jan....,.,
1m, .b.en be ""IKJled to e"ln SII...
........... ilh Iho Divilion of St.to
lIi~I"...y..

Mr. O.umm i. I ",...be...f the
Ame.iel" Society of Civil En.i.-....
Com",..n-..ealth Club. ,\",eri.... Road
fl"ild... ' ."-iation _nd Nallon.l
Cong..- Su,....,-i"ll ."d AI.pping,

""'"'It Of' n>ell'OpoIitan .T....... ,,·ell ..
in norw.! _tiona.

The u.I.... impl'Ove",..,u .....,. in.
e1f1de cily er,I.a"... ro"l.... eire"",·
r....,..tlol .nd dialribution rout... and
termin.l ."d puhliel,....1led ..ft·
.t....1 parkinI' facilil'"

Tbe $10.000,000 Ffd....l .nthori...
tinn for ad..." ... plonuinM. pI ... ,n
"",uoJ amonnt of ....t.lling Stale
"'on.,-, p....vid... • fUCld oi..,.ble
cno"..~ to proj...t • twO.OOO,OOO I""l­
..... hillh••y buildi"ll' p~.ant~l'l·
.j~ Road B"il<Ur ud 1,'.01....""1/
Ret';t'W'.



Fi..-day Storm Swoops California

5.tting Now 1943 Isohy<tal Lin..

Contral Vall"}'
P,oj«t Complotion
an Ursont Nood

m , __ ")

Sta", ....... adapuWe Ie lIooII Jl"oo....-.,I..~........ ~_ '_1 01 Iud _ .10.... lboo
_ ...b ... "'" ...-. _ ...~ IIet'Il
dd~..b,od II'"'.....~, 11.. l:N1-rt
..tnl CIt "lI'rioellr,,,.. ill 11_ In look
.itlo ~I f.¥llr lite Cftural \'.1.
I...,. 01 I"a/it".,.ia l*'lieula'lJ' the
801.. "' ,..... -eioll .t ....~ tOIl
.1a ~ortloo~__,

~ -';_1 -e-" ode­
"",""''''-'' Apply. lb.,.,' '"'"
01 ....... _ i. rf'OPll, _ ...... Ie tIlll
..., .....,., _AId d~ Ie U.
PNII'''ioq 01~ a.d ~l" in
PIl" th. t.... labor ohol1alrt', if _It,
'1,~I'''1 fn. lb. ;rr~tkln of tbe
oIIl'Ob "'1'* I'l'O'f'idl!'d

.._ I'N • .,.,...

"T1ot '"lIitfod &...n..-, IIIAwrioak __ MM llIId .......
..... 'cor ' n 11"'1~ _ lllO,mo
000 ruT"" pt.".. To ....tt. Ilotr_
~, II '* '-I _tr •.,.., 1.>.000
....... lit ,"i"'bIt- r.ndlo tOl' p llttion
0' II•• "".,,1, Thz deplln ' b..
""'OlU'~ u..t It ...ill -' 180,000
- ndl'l" prod...tioB by ..pII raU

""11_", lI..t ...i....,. P...........
'OIl pl"ClOidu. ,II. additifM.1 _,~.
&"* ........ -Dd.r Ily u.,~M Di.......
.r Will« n-_ ..
an &tId -on f.... u., W P"'I"'"C
Aol!ollrity, All of Ihw _'""platt
-l~~i<:>n 0' 0"" or -. oIt"" irri.
,olion ,"'\.. ,.. of Il,z ('em,..1 \'an",
l'/"O.!l'ct, .. II i. thz onlr proj<oct _hid,
i.......liu.l,. ......."p1~ od<lI,I_l_"1'0 10 tht e-lnI \'.Uf7 C_
plecoo. of 1M J'I'O.ioo'I and ....u-ioa
at ill I t f.I..... III "-Ilr
_i lod ,n ""' hI...... !lU
lOIIq". \"a11t7 Id~ .dl
ani I 10 ...,. ...t I~ "'Iln
" of (I"I'llJ"~ l)lanl"l~ "OW
totI"""I'I.tfd by tbe [~p,ortm.nl uf
AII'.I."Ir,,~. With. 1,,1ll.;',,1 "'IIV'
""'1,1)' 1"- lind kDQ"n '0 be
lult.bl. f"" lhe r ina of 1.1,.~
Ilk oII."b. ~ lhe PI'Opn'
IOil, "~II and d...- ""'flU.......
A~.. ,0</ Ideq..."" 1_
mp...,. 0IIlr II 1Mlr."", ..
• 10 __ '_10_ ......... ,...,,.._.,

At'IVI!: I)A Y "'_ of -.joo' in·
1\.. I_I,. _,...Ifd lo7 kip

...... ..-d.lp .
..... • t'wW d....

""IM laU.~ of I ....,.. Ilea.,._w ~u.- ia
nort.lm ('a1if,,",;, 1~"'Ud 1M mn.
off .....11 bul ttl, llH.r.IM! A rian.i,.", 10 tILIl I'IU. d.""¥< " 1
r hlll< in 1M ~"'-"I<> Iti ., .

I. _u-.. Calif par1iol'ol1t.r1,.
i. !iea n..r-rd_ (' Iy. "'~
dao_ _...... II 10 ""IlIl'tId
Uaol tJM. ..._ ",,.Wi. ........... u..
~ ia UoII -...tr willlOl&l 'PI'""'"
_I.b_ ,",,000 1'0 t'Op(>n ..r I....
.l.ma,roe to pn....uo pros-1y """ ,"",0
",.,r........1. Th. C'il)' of rotl,"' .....
lhe _I "" Iy aJJ~. '"'" " __fl'
.,.., ",. 8..,....... uwl. In..
<:"M_ d.", lid lad~ .....
Ioh 1 ia tile ........,.,.

St_ In J.,.-..y
Did 1350,000 D."..,.
10 Slat. HI,kwIVS

Dul.,. Ute b.....,. rahIe or
laa.....,.llOlh UId lSd, .pprod.
-1IlJ' $300.000 ...uo of et-.....". _ de. _ tIM
au", JIlc'b..,. .,..... Ita_
Dtnoder at ....IX W..u O. B.
P • r ceIL Of IIIiI amou\
IS1,DOO ",'-''" tI&mIr WI
brld.fe II.l'1IctlU'll.

1lt lJII nortJlun _tloll of
Oallf....... th. d.aatafe ...
_ued br Il1idtI ud hich
..... TH 1lU.--. 0..
pr,nmU\ 01 Ute Dlritloll 01
Ric"""" " ftrPC*I i.e. _
r.tln _k Ibt _jar
I'IIIIdI wllkb _panrily
clGMOi II... "'" 0)ll1Nd.

"WIlIlt w. IllllelJl&l.Id COil.
IIdenbl. dUlIclIlt,. In obt&lninr
.-qllip""IlI,·' P'arwll aid, " .....
...... ........bb' IIll'pt"IMd &t th'"po_ IUd. II,. ,11_ op.
traWIn. W...... _ to tor.
t\UWe I:a klriJll .., Ja!lor
.... .. • r.alt. tM II.Ora llaa.
1ft ... bndltd II,. ov ..m.
!ft&nc>I t--.··

'no ..- ...-.:r~
Califonia 'Ill ....1 of I ....ry
Itlk. o.w _Ia'" _ -0
01 Ktdd;-' tllt __ • L IIol'-nI
-'il-. S- k1J _ 1M .... of
I'" Yltl!o'y • til' II W'IIowa.
Dw 10 u.. _ Iy ,l1li "itrll
AI.... w_ Iftdtfd loy !be s.n-= _QIO
m.t. below R"""in.., the ~-"'Uter owd
Yllbi n ..... and the Siltier ud \"010
"r·...-,

• _ •• """ n ......
II• ..,. ....t.1I Jonod_",,", 01

... 11_' • 10IIII. o-r n_.--.d

.... tlMl 'Iwaod I.............. I.....f

...... 'BtA--..,. L 1.

... nidi Me IIeen o-'fd dllrirlf:
lbe II"riod ot _ttl onl)' in 19lr. .....
19".!8 whftt Ial'lft ....... ,n tho .ieinily
of Xorth 8krt_to /Ioodod.
Si_ lnil. a..-- ot 1I....ne.n
Ri_ YIood l'_tnll J'rojod 1tI~.....
0'-1«1 IlDd X.....lio &.no_1o~
.Wlft! .,. • _~. 1"IoP,...jod
..rri.d IIw .... witlioe.. .....,.. 10
.....'f)ttl' elIoor !.lou 0..1 • ,,__

teoUd 1aDdII waIl.;...t to 0'£' lio_
n... of lito _tl,. _rl~lf!d

N"orth 8a I1I~nlO ..Ilduel .... f"lIy
denl....'I ..I.d dllrinll' 1M hi..b walerof., I)onn.. "'. of tht pat 12
__ it Itu ...... ...--.,. 10 .....

thor .........~ '-' I ... -"'"'
thr t..-a 01 U. 8wnmert'" ,"onIo­
ent ..... I'" W-.n PaoilIo. wlUelo
.............. '- u.. -.11 INII of
1M SiJ'-otlt fit........ """" _ ...
A_riel, RiYer 10 Xo"", Se•.-I<>.
Thl, I"'~ 1000l.<I fl'<>JD ~S.OOO 10
3O.0lXl moto••lbid"" pe. da,...

In 1M Win"" of 1931.19:t!!. the
..-l oJ"""" ror • toU1 of 13 daya.
In 1-.1940 _ ;1 ..... u-l
for 10 daJ"&, Wboll t1uI AId ...
ebfd. I .................... ..,. _y
of tJto. Jibliooo. !<~~ ., u..
...tlit nt Ute ,\..n... Ri"8 IJId
.......IUII... lIli.....Ion,. "'!TOW 1_
"'ad ."d ba.k ;n'1I "ort!> s.a."""'to
0"•• ,\ .....'1. ('.... bridl!".

" "",,t:ET DII;'O'OI'. ("L(ltm
Tb" raul 1 th... ",H..

ton,.r ...<1 dll.'1IJ I raNI bou,. of
1IOOf'II;1I, ud I...... 1M de..
'-I......... ,_ 110 to flO tll.i1l1lJ-. 10
u.. li_ ""'ftUrod to tr1I"" r....
~It 8we to 10 lWn to.
Anotlttr dMOII il.bI. ill 1110 PM'
..... b,.. w.,· of II\" " $1..... b~



0""' the American Ri"er, which w..
about eight miJl"I lon~r. 'rho 11
Street rO&<! w.. lI00ded during the
January alOrm.

Tralllo on U. 8. ~o oot"·.,." 8a<:ra·
menlO a"d North SacramonlO 1I0wed
f"",lyand ,,,pidl,- ""er tl,e now via·
duet dndoll' ti,••"ti... period of ,h.
atonn.

OK" 1£>'1<11: """K~"

Th. B.a, Hi"or, I"e"Chh'l: II .tagetwo
fed high"" than .'·or bero...~... ieJ,
broke Ihtollgb a le,= in Iteelamalion
Oiotriot 1001 "ea, Wheatland &lOla
homes w.... ",aohPd from their fom,d.­
1'0'" Bnd ..veral hun,!n<l a.rei of d ...
volopPd land Hoodoo on the ~(le 01 tho
ri ••r.

Tho Divioio" of Walor n"""u""",;'"
aned wamin!!,! to ["nne", living in
lowland a",.. aod thOOle 0" land••ub­
~t 10 o"orllow in the Yolo By.pa...
On Janl18ry 23d, [our gat"" 01 the
8a,,,,,mento Weir ",e... openoo 10 con·
trol a .eeondary rioe in the AmetiCitt1
Hi,·.r. Liberty [oland, Little 1l0U»od
Tract and Prospect I.la"d io Ihelo,,·.,
Yolo By-p w.... 800d00. Th. Mg_
bert Tract· " not inundated.

F[ow in the Yolo B'-'J>'lSIIatl,iooou
reachoo 8. m",imum of.pproximately
15;>,000 """"ud·feet as eoml"'red to Ihe
nuuimnm /low or 2i;5,000 """""d-feet
"" P.brwu')· 8, 1942.

00...... I10W"" wllECK£O

Danuoge 10 publio alld private prol>­
orty ,..•• "'fHlrt...1 In th. IIorth eo&Ol
aroa. I::xt"ol of the damaK" hail not
been d"t.rmioed,

[ligl, t,d"" ~nd gill...lonl! the to"th_
ern Califor1l ia """'" wrecked num.'O",
bead, bom"" a"d "",,"",I da,""K" to
oll\all craft from Alamitoo B~y 10
fla1lta ~[Ol';CIl.

1'be l..oa ,\1\>:<01"" Connty Flood Con·
trol DiJotriet funetioned, aecording to
an anMune"",ent II)' a di'triet ollleial,
"with nO ,Iama~ ""stained." Plood·
in!'\" in th" Van X'lJ" and Heoe<la Dio­
triCIli w..a attributed t<> lock of deh";"
0' flood <>ontrQI b""i"" ill Rubio
Canyon.

Th" 6tonn .....' not wiU'ol1t i... ben...
fits, br.akiog a \'IO'o·month d,ollght ill
Sonthern Califoroia aod l"illging Ibe
ae_n '. toul ninlan to ]3.11 inch"",
"early double tho rainl.1I for tho ""010
peliod i,. 1942.

Yo"", ""fC_=:.C""C~C:.;C,,'-C:awf" 01"'· .
Moat of ,lao ti_ a""a, bat! tho bu ...
OIl... lrom hi> cl<>Ib.....

AU.' ( I.)_..t_.. lb., .ru',
.......... p,..,.. "

Yoano ..iI__-no". J"" II. 110'. "'.,
..teI_ abo.' blo ....,••:.

0" ;.n of U. S. <0 a<'Q.. '""",'"n R "n.", "' ""' 'O'n S".. ,
V,ad"", .... n.d SaP'. I', 1942, .."l.d .'1 '''''"'

California HlghwaY$ m.d Public WllrL (f..._., "'J) [Fiff".]



Group of Rare Old Trees on
State Highway Being Preserved

By E. S. WHITAKER, Assistant Highway Landscape Engineer

D IRECTLY neMIl of San J"",,,
bct"'~n llerTr_ I!<>II.d and
Coyote Cr~k, SCene of earl)'

.ettl.",ent by pion...., , ..",iIi..., all
onwmally inte"""ting 1,1""d of t"".
growth h... been pre.en",! and io
Ooor-W.ing.

Within .. unall areo. n"W It&ndl
one 01 the three ta.rgen apeclmelll of
encalJlltUJ in Calilond.", the Capt.
Ja.. An.m Blue Gum; ",," of the
thAe or fOUl" tallut pllUlud specI.
mOI1ll of BeqUG~ oempervittllJ, the
OOIllIt Redwood; .. 7O.year.old Clunel.
1l& japoniea, probably tb. Gldest
C&llIaUIa t .... In C&lifornia; .. Quer.
CUll Silber tree, the (lOrk oook of COIll­
mercial value, known to M", bMn
p1&llt.ed mo... than ~ run ago.

There II abln .. row of Ulmu hoi·
Iandic:a vv. voget&, the Huntingdon
Elm, lmoWll to h&n bMn IMp
,n""ih in the .....ly 1800'. to "ver.
hanr &lid lha.de the road; aud two
ro..... of Plantana rac:emOI&, planted

by Chin_ mOOr lor the Dr. ToWl!_
&end ...!.Bte ill 1Iu> 1860'1, theu being
the olded ro..... of no.tive Oalllornia.
I1ClUnO... treel in the world.

all JUllI H10HWU

The el"", and "yearno",," line e p<.>r·
tion of the old road between San Joee
and tbe Miaion San Jo"" de Gnade·
Inpe, and an: now growing on StaM
high,,'ay right of way, bordering"
modern 3_lane roadway, ]>Ortion of
the main highway between San J_
alld Oakland. III th;" location, the
respOl.. ibHily of thei. ea"" and pre..
ervation Ii.. with the Div;"ion 01
Hillbwa~ and mOre directly willI the
tree main ten an,," eraw operating un·
du }faintenallea Su!"'rintendent L.
h Robin""n.

Otber tban an .,."...ional trimming
lor lb. removal of heavy overhallg
and atarm breakage, and ouch rootine
•;ork as tho ",movaI of BUcl<er growth
and prot""tion from 6..., no hl:nefieial

work to"" b<::.n donB Oil these tr.....
Aeeo.diugly, on "o....mher 13, 1941,
a day labor work ONer wu approved
to tlnan"" tr.. ....,.,nditioning in D;,,­
triet IV, and a portion of thie lund
w... loter allotted 10' work on the
elm tr....

All of tbeBe t..... aTe in vigoroU$
growing <lOndition and ha,~ not been
inl<'f<ted witll bore", or elm leaf
beetle. generally tbe two nem....,_ of
elm. in California. 1I0"'eve" insp"""
tion ""owed tbat ,,"eral larg<l ou\ll
mad. in tbe reruo"a! of low limbo
"'era .howing eviden.. of b.arl. WOQ<I
dee...v, at a number of old Itub
wonnd .1inl. f1U% ",a" p,"",,"nt, and
on one t"", an old ,,.,.m. wound h.,1
be<lO",e illf...ted ",ith termiteo.

All <:>, th_ injuri... we... on the
trullh Or main limbe. and it WM
ap)lBrent tbal urly treatment was
n_ry to pre,'enl furtber lOilII of
sound wood and a Sllbeequent weak.
eni"ll of tbe \N'<l Itmet.... ta a p<>iut

('......0'7"0/ California Highways and P"blic Worlu



w""~ <oUar-< .....uld .....It lrol]>
wind .uH'mI.

A" ill ~nnallJr the _ when oll1J'
...rr.... ,...pertioQ ;. made and PO
bari.... taken ttl ...."raul,. dM,....,...
tIoe _I of d.omap by d...,., .
• ra1 ....i~ 01 \.al'Je ... -... ...-..cI.
• ,"'"" wort ... •..rt«!~ •
loq li_ -.I«t. The 1a'WflJl ....
ity -........ $ fffl II [Mba to,. 2
feel 4 iDdleoI __rUld f... lID alod
u..~ At ud U all.tI'Stm bark
-"" ill. widell unlitfll ...roe won·
;,. IJ«.l, of u.- lftjuriM ..,.-..1
-.tT .. appl'Ol<ioN.. -.q__ of
u.. ..... of tloe llnWled .....11.

Tile Di""" of lI~wlJI .... f....·
tuu" ill th• .-d'tioftiq pd ,..,.
pair wort- ill ....n thft ........... of
Hi:p..."J' Tree )I ...., ............,
A. E. 8arnell, ..bo 1Iu" ~I>d
of ont' 20 ,..,.rs' uperi_ ia tnle
......t in tM _ ud ," this Swe.
All~ of \he .,...;\,. p....paratioo
...d 1Ilhnc .bow t1wl .....rl"".nohip or
In iott1l~nt e.-A1\.iDu&n, and thio
f..l"' the poliey of ~ Diy.ioa of
lli!rh Y' in IUa.;Il11' Ihill type of
work t..> be pertormPd only by trained
men. High","y TI""l Trhtl1"~r 1_
Simoni, with lO y~nIl' ""perien¢'!'
....ith the OI"Won, ahly ...i.ted in tho
"·ork.

A portion 0' the ","v;ty pre""...';"n
...... dODI with el@(:(rieaUy 0p"".tod
tool.. power boeing luppli..t by •
"mall portable .MOUne ~nu.l<>r of
.ize ItI Oplerate nd dlo..-
•. T"- lOO ~~ lor 1"CJl4lh.'''II' ou\ tile~ 10'....,1. .BI! 1.lI~
ftnO!lli.....on ... d_ by h.o.nd_

-...0< 'ft.__ "'".u.ull>.....en_ fJI lba tarn,. p....-...
do. Uld_1Jle I ,I_tip. of dn.iB
~... Ia ano~ Ibo....u.c q.
ot '-rt ..uir. aDd 1Jle PIaclDc" of
lip Io",U.1 Ia aD tariu. _ GPt
IaeMo Ia MpUl and. u.... fee\ m_.

The •..-I~ 80 feet;" heit:b~

aM Ihia. ...io. 0._ ...read end '-­
Ii........lI>eh ;. hroadoid~ to th pro­nim.. ...iDOI 8ow, ........ 1M. lilble
tIl~ fl"O). rind.. on.. wood
lro.u>d In "I"'nllll!: 0' an)' .ue ;..
lite InlIlk or ..in bnnf,bH ito 1M~
fo~ lRlbjoeet eo tlte ' u"r Iclio" "r
the wind in lb~ c DII, and undn
IlIId"e • ...- \hie &Clinn ....y u.­
lley...... craelll"r or oplini"g or t.b~

~..rt wood knnw.... wind Ipread­
In!t".
Th~ lip bol~ ...lten p"'e..rly plaeed

.1 rilt"ht lni1eo en th~ il"ll..in ot the
,Ooou...... _ HI

T... _' " , ,. ",..k. 1 n4 1-••,....... • f>.. • ,......, .,.. ,_ ..~••.._"" _.)'OIl rt " •• .,.•••1, ••• _ ......, ""'" 110 100' ""
'.100 I , ,__".ft., or-'. ~"'... J-T , il.. E. B~ ,~......" 1,.11 i.., , 00.' of '.' rt .
.....T Td ~•• 11 ' ••••i ••••••It 1,•••ft•••,.., 11.,.



Short Cut Highway to Coast Improved

Il(>lL va",u",,,. ""'.\hl>
Tbe"" ue .''''01'.1 a""", '-'M'e"",,1

whieb ptelin,l"ary ooil inveatigatlou
,li""l~ l<) be ""m~ of saturaU'd.,
"".",1010 pealy ",aterial, pllrt;enborly
in tI,e Uon.> Cojo Slough whieh ia onl)'
5 feet above .... level, wbe.... the un·
"ruble tt!lOl".ial extended to a depth or
~~ f,..,t. Th_ areas ""e"'"tabillm""
~s 10 .upport the proflO""d embant·
menta b)' remOYlng onme 25,000 eubie
yam. of """.ble mateTia! and ba<:k.
filli"g th. a..,.. ""llb n.ael' .."d.

The iIllIJro"erne"t \l'aa let .. twe <'Oll­
'raN... ""I' ''''''ering co"struclion of tbe
",...,.head otr"cl,,'" to Kiso. e",no S<>rv.
i"", Berkoley, Calilornia, and tbe
<>ther <'OverinJl' Ibe "",d wnSIr"etion to
Harm.. Ilrothe,.., ~ac'amolL"'. Cali­
fornia,

The lotal .....t 01 the pr"jeet waa ap
prolirtllllel)' &-175.000. The ""'ide"l
.n!.~,,~,.. ror the Stat.. w"", O. W.
ThomJl"On tor tbe ov.rl'....d .truetu...
and ~'. ('. \\-oil"'1 to' the road <)">".lr"e_
lion.

T H~; """,nt!J.- e<JOll'leteJ _tioll
of Sign Tloute 156, 5.2 mil.. ill
length, betw"",, C....trovill. alUl

Route 2 (V. S. lOt) Ilear Prunedale
hal opened .. moro <.li • ..,. route bet...eeP

lb. San P""nci.eo metl"Op<>lilan &rea

and the ple!n"-IU" ~[onlc"'J' I'eoi".
""h•.

Improvement of ti,. RooIHlvelt High.
"'lIy, Sign Roul<o 1, IIOnlh f""Ol C""U'O­
"iUe, tor" \li.tall"" of 7 mil.., i. nOW
und... way by current """'raCIll eov_
'clOg the gra<!i"ll' and paving with
portland cement eo",,,ele ""d the eo,,·
otr"ct;on of" Ih"••pan structu....1oteel
girder brid~.

JrrellUlarlli.., eiruuil<>UlI ro.nt!ng
and nar...,... roadbed of the """,un,
road, which wa. lakn into the Sla.e
Higbw.y System in 1933, w• ..., nOI
condoci,'o 1<1 tnlVel, """,It ioll' in n-.me
U.;II~ the TOl,ger rout"" vi. Salim', or
lhe Sanla Crm highway. With im·
pro,-cllIenl of II,;" .eelion to mooern
"Iandard., the route uoin;r lb. ['cuoe­
d"le em.o/f will bee<>me of gr<Jwinl(
imports""",, .!Teeling a ,",vin~ in diA­
an"" "r 6 mil"" ovor tbe m""l din:<:/.
p"",'i"us ronte and a ,·"iding the tram"
"""1:'""li"n of sn iut.r'·aninl; ""I,ula
tim, """ter

The new loealion t,.,,,~,,,,,,, the roll.
inil hill. of Cienega dd CaLilsn to tbe
Salilla. Vslle)' lands hOr<letinil o,e

~["ro Cojo Slough wilb f.irl)' large
",no a"d tllh. A ligmne"t ia of partie.­
uletly high ",aodar<! oonlaining but
four eur""" whieh I,a,'e • minimum
radius of 2,r.<Xl feoot. ~1a:<imuIll J;:rade
iii 5 per cent wbieh """".. on ... faid)'
oIoo,t ...,t1on, olha,,,,i.. the lI,ade ill
4 p"r eelOT or 1__ .Actual ..ving in
dial"n"" oyer the uiotinl( l'OIId i. 1.9
mH....

The projeet ill !r'lle....1 """"i.let!. 01
""nIIll'\letinjt" ...,1"f""",,1 ,'O,,=le gir_
der """rhead .tnu:t""" """"'" tile
luck. of th~ So"ther" ['.ellle Co",·
fIRn)', gradi"g a 36-fool roadbed and
plaeing plant.mi%ed ."rlaein~ 22 feet
wide x 0.25·loot II,iek on a ~ru,l,"r run
baM 2-1 leel ..ide x 0,5.foot thid<, The
I".. b<aring "al"e "f tbe ""il. e"oouu­
lered in "",dWllY ueav"tlnn r"'lui.....1
lhat ••ubb..... having a mi"ilnum
tbick".... of Q,5·foot of imported
LorTO"-, Wilb a ", inirnmn n.ano>! ,'alu~

ef 50 1''''' ""nt minimuIIl aL 0.1 I"eh
f"'nOlratio1l 0" !he """'1""1"" ."d
O<)Il.k...-l >pe.-im"". be pla.e<t Ihe fun
wiilth of the l'OIIdbed Tlte 7·loot
.l'ouIde'" ,,-ere ."da"",1 with imported
material alld bitumi"o,," a"rfael'
t ....at...-l.

The approximate major lluntltie.
involved eonsiated. of'
Roadway

E.uavation 510,000 cu. yd•.
Overhaul _ _ 3,000,000 Ita.. ydl,

Imported Borrow__
Cnuher Run Ba.._
PlaD.t·mil Surfac-

Ing _
Portland cement

"oDcnUl (Itnle-
tD"') _

Reinforcing St",,1 _

70,000 CD. yd•.
211,000 toOl

14,000 10111

1,400 cu. ydl.
160,000 poDndl

1.,6,..." lun Califor"ia Highway, and Public Works
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Rare Old Trees
Being Preserved

ce-,·_ "- _ '"
heart ",ood aid eo...id~..bly in .OUll
I...c!lll~ lbe ell'eets of ..i'ld It,_
."d tj,,,,,,uglo their 10...1"1 Jetlon,
arlO'" tho ''''''' in on""..",i"g Ihe h:_
of ."nctnr.] ..00<1.

co,,""',," nw.o I ....

~'iJlinll' mote.i.1 i. ",.d. 0/ I 10
3 """• ...,te "u1. in in 8·;nch ...tio..,
or or .ize 10 fit _mall" or I..egu­
tarl,. oha~l cuitjee. TIl • ....,',ion.
.... ...""..,«1 with uln ,hick
lal'rN. ftb.. 1'I'1>t• ."d lb. horl"'''l.]
di"i"ion.l ••..,k..... ,Iopffl .lightly
oul .,><1 1.1""''', to p..."ent ..ater
front e"U,nnlr the enity. .'illings
,,1.eMl in thit m&noer alford ... onto
an ~lrc"ll'\h that, .ided by th. lip
00111, "early .oplu. Lb. 1_ or
""",,1.1 .. (}(>II deOlto)'ed by dHaJ.

Th Alling io brought 10 ..ilbin
i·io.1I 1I".h "'ith the Out'r ."rfuoo
or lb. up woOO .",1 !l"" pn;lnrltlf
"" uen dunble ,,,.r.,,,, ror Iht
1ff'O...'h of th. nil".. Tho ••.me...l.
i. i",JerrioWl to ;0_\ do'''"l(o or 10
any n"..ina] detlnUi"••"Iion••nd
10 alfortl. a 'Iable ..uriUfI: ."rr.".
thl only need. a J· ... ly lrut,nem
of IJ'<>O paint to la,1 nulH II II ."ti••·
I)" hulw our b,. tb••alhlll.

When .oc~t ..o.~ II don. lho
dee.r telion II .IOI'loed a"d wilh
eonl"lete re""",wtl, of ••n ... the t.....
""U"'.. a n""cly II"""-ll gro..in..
...ndilion.

The l1"trid 1_ ",.iolon.n .....
bue Ion.. """" ."d,·. io .o ti .
1.;,."';011; an,1 pruniog of I.'ge road
';01. t........ It is unde"'I""'I. how.
e"n, that ...!Iila many ln~ l~llIl

may 1Ieft! a"d ..ould 1M! beneftt",l
br _ditiolling and ...pai. wor~.

lhe """I o[ .oeb "0'1. ..."ally .an not
be ju.tifted.

It i, only ill inotan......bere tr.....
aueh a. lh""" d....,ribed. h.... a ~ ...
to,i..1 \'tIne. 0 pa.I.i."larl,. line
..>ttim.n •• thllt eonditionillg ",,01
...pair ".".1.. ineh"I,n" e-blinr. rod
bra.ing.....it)" """o\.".tion and lUI·
inl':••an 1M! ..e"nomi.al1y j""tifl.d.

Tbll ..0.1. abo". ,1_c,I,,",1 io DilO­
lri.1 1\' pl"l)r;d"" a b.,i. f", eon·
•ideral;on of fill" .... f1nanoing and
..""mpHllom.nt 01 this type of t"'.
pr-eteTntion....hieb ... ill be ""ntin.
ned in tb" futn .....hen en,1 ..hne
il II <let.nnln"" ed,'i..hl•.

jn m1moti~m
!1Cl1I!!. g. ~Ufr&

T'" _ ••/ H..., A. s.II", ." ..
k, • t.'" j.,.. of III ,._ •••
......~ ,. JoN _, / 1);._,
v, .1 , DI••_ ./ "" '" ••j
, ,.. oSto'" H~ j _

, ••,,<1 oJ'" _ N .... T..". "'""
/oJ,••.'" " ." l.

II ".~ .fc"'" -..
......... lo A.' '" ,ot, ..
_ U ,.. .u f"'N ,. / _e-.,,..f......_". '''f. II •• JoII..,-.....••_ .#1'-,,<1 ,.. nt....... 01
Hi.......' 'I.'.f ~ "',.••-_· .. ,_··jl-· ,·~..··
......... ""',""• ..... ·f ~ ",•••,f." .. .w •. s.u.... .,."d
foo • ,..w of , •• _ ••• "'­
...~ ,.. r~ ..." Iht... "'•• ,.,.. 00,..,. TMo••f ' .. _ _
••••1 .. f••_. oN-. , ..,.. ~. J_"'" VoJu,y. F ,," to'01'" .,..•'d. I"·..", j ,. ..

" r:.Ilj....... """" ....
"..oN'" , ,1 , W.. of. r-,._'• .1,_ ,.......,....
.. / , .. <;.••toI c.JIf ...
C<_-"J' lo " f n. ,..
..... 10' ,.. I..' ,.. ••,,. "to .. I'.".,,,,, ./ .& I.", .._........ , ~. /.. ,....., .-
_. , _ ••••• , ·f ...
10...H"~ ...ulo•• lo , ...... } .
~ Vol""'. H. oJ.. _iH" .."o.
."" f ,Iu " .
I' ',

II, f _, .w ••, f I-
$<ll"" , _'. Gno... Sol f.,,_, .wI, SoIu.. .f W'oJ••,
C".~••N "._, Co s.u..-. of_.
A .." ••• .w ... H_ ...... • f '""
'''.''''., ••j , ... • " ........1'...

Siphon Principles
In Culvert Practice

tOoon..- 'I

of ollll.t i, I< n_cy ......dilion. "I
""u " if ."I"nu.enbO;' nOl nl<tnnll.
it be ohu.Jn",l br bnildina: a an
0 " Of' th. "11""'. There io lIft'Ol
l'romi>te ill lhi, d... ill'n, .. otb.........
the ailliull' eul"••l ma,. huo to 1M!
,,-,~cu.l.d 10 ..."i<l o,..rtoppinl.
Tl>e n..., ",t.""ion coo be ,..lded
..IIMUI lnl...... pl;.,o to t••m..
Oommitleol heomJImId.o.lioOll

!;"",m..,l.inli;" tIoe di$.eU.,(1O of ...~
."h·.rll .nd l.ipboo lh. Committee
_OIl,m"n<1. gen lly lhal:

1. U... of ""I" eul r'll ol:lOll1d "" ....
.trieted to oIteo .......... .ul Iooad
b negUgibl, Ntd ote.pe.liOlt a.n
DOt bf obj..ttd to.

2. Sa« clIl.-erta CUTJi"C ea-l""'til. ,hould nol be axteltded
wi\hont ""nelll of &0 b.ydrauli"
~ of \h. ,rreet on otara
aDd ""pult,.

3. CuI"", d-,.n.n should bf
r&Ddllu 1I11h. lhe tru••Iphon ..
Nt .....nomIeaJ dninap davie.
and .. a factor" e1I'eetlna: ee\L
mateo at dieeharta tIuoqh u·
btlnr .ulverte.

4. Stlu:lderd eul..erts IlIA' bf laid
On down·broten Il"d- to .n
.,......etion cnotll wi\h ............
lhet .Iphoninc will pat1170lf'Mt
\h. impairment or ....-d., P....
ticn!ArI)'. Ihe critlcal duip
su.r. mer be nn.h'llfed b7 Ihe
impairment.

S. Pbre.eipbon eulnn. etD be d...
,iptd hydMlllllc:all7 b)' the
fannlllM plWfnleci herein,

6. Fl......IphoDll 011"... cr-I prom.
ise in tho ...Inllon or enla dnJ:a.
~ problema ill b.-d nJler-,
parW:1I1...1)' (.) if moderat.
.tqOll will call.. dunap; (b) if
road",ay rrade b 10... uu1]ik,17
to bf o..ertopped; (e) if ""..tine
evJTfl'i.II 011 narrow road..... to
be utendtet.

arvJ.fOO"....·'1T
(1) Letlar Symbolo I.IId 01_&17 for

Hrdnnlia (......nal No. 11.
Ameriean 8oeiet7 or OlriIE~.
nten, 1938),

('I now of W_ Tllroqh 0.1·
nrtll (Bnll,tln 1. Un.lYCnit7 ,,[
Iowa, Slud.. ill E"C!B.......
11126).

IT.....otyJ
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