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Genoral
Tha Zouth Oka gﬂﬁ.&ﬂaiﬁ 2rojest i auminiﬁtavsﬁ by the

”reviﬁcisl Goverament of Britis al&mbia. %he poz%iaﬂ 03 txis

‘project axtsndd 4; iﬂto the G*ayaoa oroa-wag Livs \ﬁr ép,eg Fean

. . /
1528 ¢o 1930. uincs taaa tize the 1rrlgataa-azaa,has gredunlly.
®

seat total of a?gfsv Jnual?'i)ﬁﬂ ~\\\\ aith
\\_M__ __.// .
3 inerzazed sop g2, there hes been o steady Tige of tha watsy

i

2»913 L;rsuﬁn*uu unavaraa.

w?tér tabls an iilus tr“ted b ¥i ’ure'l, PR3 3. Devernl aress hs

o

bank instabllity oo ahown by Filzure 2, page 4, iater lavels in

vurious gaﬁﬂs havs rigen der ava¢313 aa Lllgsﬁvﬁ ad by Figuras 3,

page Se

'.'
e

 Approxicatsly 965 acros of =yable be nenl»ﬂﬁ nbSve tha pre

" ireize ted arsa ara p*o”caaa to ba éavala*ﬂu fﬂr tha sattlanent
‘éf_#ata ans -froz ﬁsrld nar II, 1939-45. »nfcre uev»lspueqt
procoaded, tnformtion rﬂrardzax gaaazhia asewagﬂ frem this -
~ba»ca wag neaded, At ths s sma Sthxs iuf:raa “ion wes ;5“41 ad on
‘ts& axtent of ths ealdt-ng rnblswa. Tha 4rpas& of thia study

-was Lo *a;ert on tals arca froa has ~vdb‘L§§rﬁﬂcuau..

tudlss wOrs sﬁarﬁsﬁtln 1948 wlth the instsllatlion of

4,3538?V3 sn walls tarsubuout the araa. hﬂﬁ@iﬁbb wavs talkan Guring

s
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®

the years 1948, 1949, and 1250, In 1359 sa favestizations)

fo)

. gurvey sorplled oxisting data s2d sutendsd the flsld work es

- zuirﬁd.- Tas csae*usi ns reoaciad have been assanmbled in this
rayort. | _ |
Flgure 4, page 43, sﬁgws‘tﬁa'g@ﬁeral location and dotsils
'for this area. | | | '1

}arns  . : - _

Tne first fow yeara,'muile an oreaur dis b ﬁlnb ostapli isizod,
tomntoas, cucunbers, ﬁatarmelons, and cuntaleupes ars a?swﬁ.
Later epple, pear, plus, penci, sprisot, and chorry onchurds
:egch caturity sad sro t%e ﬁﬂinﬂtag of taﬁ fexn unit, The
average size farn is 19 Gorod. Thug, Wiun,hi&ﬁ‘?&lﬁ@ erspa

- and small'acrsagga,‘;ané 13 valuabls,




‘ . B IPSORIPTION  OF  AnWA

Tho climats ls one of tue w=ildest in Caneda, The 23
yoar avarage for‘t@ﬁge‘ature3 at Slivsr, 14 pilos porth of
3303003, 15 Zé_deg:aﬁa.?ahranh@it Tor January, 74 dograss
Fahresheit for July. The averags Frost-frse period at. Oliver

15 162 days with an averoge growhng ccason of 226 days {6).

- Solls
Ganeral
Infarmation conea »izv the 30ils in this area was obtainad

from a S01l Jurvey keport by Halley (65, _ ‘
Figure 5, page 46, uzmzmms tos distribution of soll

PRy - m

types.  The map does :st give dstalled boundaries. Withisn

eaeh soil type sonsiderable var;a&ion oan be Tound.

Osoyoos Lossy Sand

The upper benoh is cozposed of Ozoycos Loa.y qand. The

surface thraa Tont contains some silt and clay. The 13'3 Troa

thrse foat to the aqﬂa“l ring s;l elay comprises olean, eonrss,
porous sap a1, wilth the oecas i0u51 layar of graval, Zron fleld
observation of water loss in auger ho;ad. t 8 soll will be

- vary pasrvious.

(,
|
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Fueh of tha irr gstsd agzea consisty of Jkaha s&n“y loate

The surlaoes sondy lonn cantains sonme 8ilb 4nd elay. DBelow
2 faot the yaramt gateriel is loaﬁa sﬂx& and gravel until
the undoriying s*lt glay is rﬁabdﬁu./"ﬁﬁ arca iq\&ﬁraﬁﬁ by

‘ketile lolos as ;llustrauea in “’*nre 1, pmua 47.

/ .
whare silt was slzed with Gio—g cFavsl and SETE, tils soil hdulﬂ

be perviaus to the fiow of grduni waber,.

Pontloton 311% Clay

Thas Pentlicton silt clay is ths our aca snuivelant of the
aeﬁi-iz@er?ioﬁs paract aatarial nnﬁarlviu& tho whols avea,
“Tha 54 rface tharee set nas oftan graval aa 4 sand intersd xad
:4with Lhe ailh olaye Bolow thraa fest Lhs silt eluy is
re;afuvb;y unifor:s prasa iting & varvsd aygeérégca‘aa shawn

in Figure e, DEGO 12.

‘.‘J
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{3
lu

1.

- Usa 0* Irrige \ atsr.

¥athods of Irrissting =

uﬁrow irridxtion i3 the BT 2202 inanﬁ thod af4irri7ation
iutﬁhis area. Lowaver in thao ;qst ten yoars kpr;n&lar irxiguntion
has 1 dinereascd conaldershl Ve dﬂrinsler 1rﬁlaatzon ﬂaa,hgaé Zush

f more sat&sfﬁctary en land with qlagss evar 6 pnrcunt. ‘?ha_
rasson it 13 not ussﬁ eatlralj is tus high initlal cost of

ivstallina ths sprinklar 3y atem. _'

Do



faemgmﬁﬁad Ungs

according to & study (1 13) on tha use of irrigation water
in tﬁid arsy, farn uge, even undaer the wo at tonditions, ashould
. o ]

not exoued ome &8re Inot por month, or avproxisstely 3.5 to

4 aers feont Qurinz tha ilrrigation oesson.

g

e

In 1945 a ocareful rscord of irrigetion water applicd wes

»

Rept for & J acre farm on lot 457 in this sree. 2.3% sers feot

 of water psrT acre was used bj faxreg ig igzation methods for the

entire irrigation season, The cwnexr™ of this farm falt that
3 acre faot POoT Bere was tha bast sverage fara use that oould be
ﬂx“actad for thig area, | |
.?hus tna.rangé of fara uaavgiv S31 b“ thsse two scﬁicaa is

from 4 to 3 aero feet per aere per i?r‘””tsd TER30N,

‘Aatusl Uga

All avalilabls ﬁv4d9303 points to the iﬁbffiﬁiﬂﬁt uss of
;irriﬂatinn wator in this area. -ne_wr 'er has cbsarvaa furrow
irrigatlon in this arss where =a mueh as 80 ¢ 4§a90 paresal
ép?sara& to;be losu-thrau&hfdirect runeff, . The satfiéw &3
aviddnsad by sespage, surfacs ap:inés, risa ot 530 watar table

szd rise of tis water levels of ponds indleatss 0%9633 witer usa.

' Tha avidaces tabulatad lator in ﬁaa rvport under ™ gd slozy of

1o prﬂa" supporsa tq@aa absarv“tians. ’

+  Hr, DG, UJeUrae, ’rc;ss,&c el Znginoss, forsarly projact
» ' aapagar of $os .ouzu cg&narra ;ands
roiaet fcr xl aar%.
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Sprinilsr frrigation at @4&& bo usad ““ex@ver pozsible,
In the srsas ra*“ariﬁ  dreinegs couniderubls p 83 ﬂrovannnt ha
bsah noted bncﬁ spriniler irrigstion was Introduced, It ia
ﬁﬁ aceident t a} thy =reas having &i n water ta yolo end asline
eenéitions invarisdly ere i”rigatﬂ& by 1urrew iwyigauien.'
Although nare\effias £t uaa of ivripatiaﬂ wnter is raguir&&,

'too ek progrssa cannot ba sxpectad, Irrigating these solls

-

" laa éigfienlt task, ragulring much a:marie se snd Judgacant,

w

A8 long as thore iz plenty of water avalindis tae use of smier.
W' e g gl A g

is 1likaly to rassin hizh, Car%aialy 4218 has bessn thy
W

exparience 1a otaer irr~gate4 areas (5, peze 22).

Saspags DTMA T “aiﬂ Lanwl

- Lviéancﬂ of SGeanang

?1azoﬂaters and obssrvatlon wolls locstod at right srgles
‘to tha zmain conerate-lined osnsl geaerally gove o indieation

of watsr table build up,  iowsver In. areas whers it-was

j'imprsctical,zo Lnstall plszo ”sta”a aenﬂusa of fru 't trgos, Tank

vegatation alongsids ths ﬁaiﬂ canal indi eate&_ﬂ e 30apASs.
Also local farers st:ﬁsd that large lenus h??s acvavreﬁ in ths
past, raising tha wabtar tabla of cr;&la&l areas avprﬁeiably‘

j.aetﬂilaﬁ—SBanﬁﬁ iavastigations were oot un*ar*

,bsc nse of taa éifficultiaa i& thtin? wortﬁaﬁile aasurﬁmadts,

<

LVEN




30

@i vocsuse suoh a study to bs of vslug would have to be

undertaicen elons tho waols langbh of th e ganal,

Resson for Oagnnag

The prescut prolest manazer®® statss thet wh;ravsr tha

oanzl oxeavation is in silt_olsy mueh Trosh noaving ogours,

rasultiaﬂ in great orachka in the asucrets., Tiegs eracis permit

.caasiﬂerabia isakags, IZach spring it has bebw re2cessary to

[

inspsot the bottow of the canal, an&.asyaa % the opsn oracxse

Tho maeq patehsd-up botbos of thse canal Indicatos nhow oftaen

‘this has bega ragulred.

Goﬁciﬁaions

£13 avall 1nla evideanocae poinis to mush variation in wuter
losess Ustwaen aections dapzudi»b on Low effectively ths ésphale
haa repeirad tha oraocxs.

| ‘r this pein cﬁ"nl did laa», aeveral.laﬁolying,uraga witld

 be arfectad by the ras"‘t ng hignsy watar tahle. %4 pveS@“tf

4t would uM@ear'tnat good *ﬂintanagca has kspt thls ‘problan

undar coﬂhrol¢

4 Ur. DY, uu&s“cn, r"ofezqio al Mn;iaﬁar, BeCol.oBe

8
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. . o RELATION W aTnaTis t_“s?}'.f'{‘s?“ﬁ{ T ""”YO‘«E _ aliA

Gaolozy of Area

Bofore invast pating tne ‘subzurfags materianla in tg*a area
a stud3 of geoclogiendl ¢ Gﬁdl inﬁs wag eassnticls In Tant beoaise
. of the v&rinble nsture of the surfmee a"‘.mubﬁ"rf&“e soils,
gao*ogy Wwag tha 5ey to the Tinal solutl ~0fe U (neo the geoologiconl
iorigin of differont soils wos astablished, it wag rueh ezsler
to acorraatly iﬁﬁarprét'tha étratuﬁ survay, and nsnee understand
ths draiaxga yrdbiexs in this aréaQ | |
sfuehh uasful inforszation on the ggolony of this verica
was obtalned from alrepaét by ilolinvd (bi. Tais iaTor-mtion
- was uddad to by é caraful study of eip yhatﬂfrm? g, wnd by a

Te

w

»risld'atuﬁy of gutoreps and surfeca‘togsgragﬁ
};aa s guaare of geolozic events are best ahcws @? ueaaa -

:of xipure 7s paﬁe 4'7. (,\bp@rcwf %,u;ws ‘Fe\-:;

elusiens

'.Thefasayéc$ ragion 1é-uh€érISin;évma aau;»inge rrious silt
clay with aro&éd, irregular cbntgﬁfs.‘ Tnis ﬁauevlzl weg
éégesi 28 by slov'uavin? glaeisl rivers into wall defined
varved layers. Tarlbd mavgdnnt &nd ou:faaa arosion haa rrIu l*sd

,1n,auch surfaca_irregularity of thla “a’guit. Lirure u, gﬂga‘lg,‘

[N
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@ :o:5 5 roprasentative profile of this silt clay,

" Thiz elay lavsy slozss townrd Gaoyovs Leke. Ths laysr

will geagrally axtend doun o bedrook, nﬁraittin

e e, i AT i o oo by
e — . -
Tttt e b TR AP AP e

“"“"v—*..»...

erpracioble deep porcolation under it. The upper gurfses of

;- o Lo ree [
R

the silt odlsy will sovern ground water QOV4wa %, a8 ground }
,%ater will zmove more resdily down thﬁ slope of thia m&tarial¢p
than penstrate iute it. The semi-imporvicus naturs of this X
patarial sizht result in perchsd weter tables, espucially - %
during the irrigatien SSAESH. |

‘The overlying centls covering tha.éilt qlay is variuble
eé}tha lowar bencies, bat iﬁlfa rly uniforn on tde up ga¢ banoha
This natépial wés dapoaited by wave action, zad by ﬂzrﬁ 38
bring ng down eroded aterial fros the ﬁsuntaigé, Tais rmntle
wili consiss of_rine-énd QORI SO Saad, with‘lsrga graval banks
wherever tho streans wers fost snough to carry thoss larger’
' va"tielqb. Ca tﬁe'l war henchas *"s uﬁﬁtlﬂ is afta% intore
- ui”§d wdth arcaaa 511* 2. angina it ’rﬂn 5'par?$aus “&t»rifl.to

a pa:l-ir aﬂrvians one.‘ Bisvrnlg,

Py

53 15,Vahews tha pa*v-aus

mantle overlying the silt cizy layar-la a recantly sor awd ~nllj.

S¢rabun Jurvay R

1

-3 -

‘Vathods of Ghtainlnz Data

A large rarber af Buzges holas and wzsh bore noleg (l, gﬂ?p.

H?b 97) @are pﬁt &o,. du.i?g ths ring er 1948.< ”ha infor* iion

L e
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‘besiuné fron th&‘:ﬁ holea .;sfas.-axt‘_rle‘mlf hal;aful in ev‘14~=ting
- ths prodlem anﬁuin 51r“ut;55 futurg wern.
<;;'_.  | o ﬁuring'tha surmer -of 1350 *%a numbs» of holas @as ianraawvd ?
by furtker'haﬁﬁ sugering and by cgle—yeol drilling (7, paga §773.
in gdﬁitianya 3etttﬁ§ rig (2) wasz ussa ta lo¢gte the oilt clay
laysre 'Eiﬁufé 7» page 15, iliuﬁtratés $ai3 unit in bpératiaa.
Diffic“l*las wera an Jcountorad ita all typaa of acﬂipméﬂﬁ,.:'

-wlth tho excant ion of the en Ieataal d~111.~‘This typa of

drilllﬂg wag ;imita&_by'hias cost, I tongivo graval layars

wora very hard o penatrate byuhmna.s&géring-or‘QStting. |

>Jat ing was also vsry aifrieult in the looae, ;e??ﬁsaa.eand oo
tha upn ar aneh._-ﬁightaaa fant was tho 7&Xi£ﬁm de@th ronchod

 ——— ™

'1 by Jattkng, before the sides of the hbla csllapseg*@aking

/——/

further progress iﬁppﬁsﬁhlé.f Irille r'e %uﬁ*w&s-u&ea-ga aap
the 3idas of the hale freoa ccl; psi 1, but svan this measurs
.vpravaﬁ unsatislacbaﬁy 2% ‘ent&a‘ eat%r Than 29 ta eé'faat.
Beeausa of v!Qﬁa éi aula¢es &im : ara sat an,tAa d@nth |
. f ' ' w&ic“ aoula ba rauaaeé and thas a-aae 7icdge of loeal eanﬂit%ana

- wag nocessary to ia*e"a*at the 14Q3 Q: t \8 diffﬁraﬁt holaa,

.Inbaﬁﬂrat“tion of ata
;n preflls of tia dlf“erart Last “sles et rizht angins

Lo o te tna main cﬁnnl haVB baeﬁ "1c*taﬁ as snoxa in Iig ra 10,

: aga éB.- dn'liae 3 the un*ar;"ln: 311t el a; fcrﬁs a h*%;ﬂ'just
P o9 .
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béle; the main c&nal, wisre ezauss ir“igatic wﬁtei san
. ‘folla“’ .-‘ rom both sk 493, Lherever thae outlets of Wc‘z a
_'basin sre reatriessd, eritieal draimage areas rosult,

S ,¥igura s pu»e 4%, shoys the type of materisl Qﬂﬂa&“t%rﬁ&
under tue a&in canels On tha sams figurs isg nlotted & ;‘an
viaw af the arsss directly balow %ﬁa‘eqﬁaL.V This plan view

V'?ﬂb nﬂce sar? for = nﬁra NE ~glatn badl””at ion of tha ?rafile
, o - plotted sbove lt,.aﬁd shonld be usad in cenjﬁneﬁien with
- Figuran;a_aa welle ' | | | - |
For exzmple f&¢w.~ivur3 11 it ia obvious that tzo despensd
sanﬁ pociket on Llnﬂ i wnal* provi ide ha cutlet for tis exenss
i?rigat&ca ﬁa%ﬁ? ia tals arae. Tha 6li shrosn chéﬁééls, ﬁhila
evident, -do ﬁﬁt“previﬂa gﬁﬁa Qutl&ﬁﬁ noY, iﬁétaéﬁ énfintar-:
- mixed gravé;-aﬁﬁ 311% formntion rosult in re tricted a~vi&a$a
araéé;i | , ' ‘
South of Lins S}thé ails clay 1336? is furéhsr frsa‘the
'_ sa:faes, rgsu 1n: 13 better ﬁr&*ua%a of 8xc233 irzd igz ti:ﬁ;ﬁater,
iu sthdy of t%a 5rou &watar BAD latsr ;n tha re§ort ce;?irﬁg o
this yoiﬂt. n | |
zha mein velue of taa 3t ratﬁm,survey wag in pr;.aetinn»
where ground sater would flow and gollset If tho uppsr boneh
'wers irriga»au. #lpo a “nculu dgs of ghg.euasarﬁaca éa;ﬁitidps
¢ ubinﬁd mith aﬁ axuarstaxging'of'tge:géalsgy cr.t;a_arﬁa<%as‘
the first basic stég_in a0iding taa-natura“éf'tha predeat

*dndmﬁaynﬁhz t¢»_ 1; ‘1};5~ S

-
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,nflc%s-f}ﬁtfia{ Data for svea |
All swniladbls ﬂaﬁa )1 inflow into tga'aréa'aﬁﬁ'éutflqg
from the area waors eonpilsd during tha i:rigaziuﬁ‘seasan,df
1?5@. mhe regulis wera aLfrioult ta'a7$luaté bé¢éusa of
ununewn aebora suli &3 8udpags téﬂ@scyasi‘iakﬁ.&n& gréun&
¢ water flow into tﬂa Br8a. Eigura 12, page 50 iilustrstoes the
igflow—éu .flow data eozpiled | |
bbrav berry ur3¢h, the cnly é;taral 3treaa-flo%iﬁg into
_ﬁhis graa, WAS moasured bj rseording tha amount of é&tertflowiﬂg
.intc a oarral 13 a givan tlhs. ”ha hydrograph, shown @n
_Figure 12, iundicotes thqt waaﬂ flow ocours bafors *una;' The
streag ﬁﬁﬁ aasuraé whErs hﬁﬁﬁ?l ;&--w,,rvious lizaetéée |
gr@#entaé apﬁrae;abla ground watar flow, Ths st"aau dis 2p;eérea
undarg unﬁ.whaa it raacﬂ@d the parfiouS'bemchas. -
-As trﬂwﬁe*r; Crasi drn;ns 3“3r031?“t“lj 30 oo ﬁnt"of;tha B
total wat%rabaé-@.aa 1t-s-am3'rma@on :bla to 8353 Suns that aé;arsi
_ruao;f inte uha aroa i3 Jllght. ~‘If_t-?m rost 02’2“9 arasa hod
an eq*ivalcgt flcﬂ, leas than one c.f.s. would have ba&ﬂ fiswidg
into tge area Aduriug Juns 1?50. also, a8 cardiuw to. *oaal
,1%f0“uﬁticn, Jtrauuepry Ursalk 15 often d;y during ths dry yeérs
“Tharefors for pramctiecal purposes ithe mxin inf;aw'is zhrougga‘

~the maln irrigation oxnal servicingtuils erea.
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‘» .s; outflow appaaring in the nwnerous ponds hoWs beon compiled

13 Tebls 1, pags 51. In addition sn undstarmined senount of

outflow s3aens through %o Ozoyoos iuzka.

Oround ater Jurvey

- Cenersl

»;a 1950 2ll av"ilab;e fafﬁar's wolls and pouds Qerﬂ
surveysi and water lsvels recaréad; Thuse, combined with the
previsus vater leval guufas erd obsarveticn wells installed in
i?dg, ﬁerg sufficlent o construct a ground water mup.
Intarpratét*cn was ngcaés 7, t”ﬂr=“nra tnis zep is only Ps

accu*ate es thie sumber of wator lavaly 37*i1abla. '?or.that"~WN;\‘

| | \
reagan and becsuse of tha munill sen e, 5 foot contours wora \

“used a3 shown in Figure 13, pags 52.

' ¢ntern?@tat;cn ef Gx ouﬁu.>atdv *gp

”he d-reetian of ;reand wat@r Tlow cen bs fotermined oncs

a 5?0“35 watar-aﬁa is cc;stvuthJ,_as tLa flew 1inhs of undare

grcuna wa*ar'can'aa-raa eaanoﬁa by & aat of survas whalca culb -

iéa contours 6: the:w vbor tabla at ”iaht anzles, ( 9, pEga 35},

»lso knowing tae diracticn of fiow, it is goﬁsible to astimats

: reeuarga araaa-sarving various wslls axnd ponds. For sxaiple

a study of the grov 2nd watar map shows wiy poad G2l has suok &

,large flow ?nto 1t‘,"3rcunﬂ watar,must move at rizat an wles to

fv the contour,lines,;as iadicaied,:f om A 1ar a araa of irrig;t

R
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oo

»‘mda. In analysing the présont probles and in -a‘ssassingg the

7passiu11ft 283 of r3-usze of irrigation water o simlle r~pr03¢éurei
vas edopled for othar pouds sud we lls.in tha area, To avoid
the eonfusion of too many 1lin @a on tho groupd wmter =ap t*a
recharge &raeas wars not markad an 1t, _

‘Tﬁe ground ﬁﬁﬁ%?'ﬁﬁ? 2lso previ&ar iiféraafidn on the type

0* 3ub surfase material, arevqr & steep hyiraulic gr“d ant

- exists, as evidenced by thﬁ clousl spaced contours, ground

lwatar xnst ba 1;paﬂeﬂ by mi iA§ r eabla mata”ial- ecn#ersaly
wne»ever tha csqto* are widely Bphudé ground wateﬁ 150
mavalmc:a fraely tharcugh perv;oua ﬂ~terial, (i, pige 66,

'Tha gurfacs topography and 4 tae gzount of graunu wnter ﬁovidg
will also arféat.taé-slopa of the bydraulloe ; rﬁdiant, bur -
generally the contours of tze water tibae map i3 a gulds to,
the type of water-besring forrution, (90, poge 36).. rtaiﬁly
,whan-the ground watar : zap is used with a qtrntuu SUrvey TApD

thla p"inc;nla is oP‘valua in dats *inin" th wubuar?aﬂa Mate iél.

?luétuaticns of ﬁhter”iavals‘In Area

Ganerad)

The records kept on odbszervation wslls ant gauges instsllad

in this ersn havs Taen plotied ead srs prasentsd in Plzura 14,

3

PEE@ 53, Tns avsrags ﬁantﬁlv flﬁctuatioas of wator lovsls

. has bean shown for obas r*ntian waizs 2bo¥s end bolow tho mein
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caﬁal-f'ad far';anda"in taa'arﬁﬂ. Trnis figﬁ?%;ﬁﬁﬁ ccdgiluﬂ

fdﬁ.uit" p“aﬁ nted In tﬁblﬁﬁ e, 3, é _pEgpsa 54, 55; 36,

reapoctivaly,.

?luc ustions of Yatsr Lavsls in Uhasrvyntion Jolls

zhs.«atar~lnve‘a in obasrvation wells bolow tho mnin cansl

ael thelr peak in Julv and dugust, then ﬁzﬁuuslly racada.

"aany local f"otors zush e difierﬁnaa iﬁ irr igatieﬁ methoda,

’aiffersnca in topsgraphy_mill be raﬁlﬁctaa-ﬂn 1331?1&&%1 watar

tadble flustuations. Tha S@ﬁ“*ﬂl aversps ovar tie nsst thrae

yeara shows &n upwerd tre“ﬁ..

The water lﬁvals in tﬁa~wells abovs the neln eanﬁl follow
the patiern of absarvntion dﬁllﬁ balow the maln eangl, The

fluctuat ‘ona are lsﬂs 3 t“aua valls ars not on irrigﬁted faras

and tgarafcra do not efluat lmnadliate xr"igatieaa Eut.rﬁther”

s raflect the gener orel r1$§~¢f tha*wutar tabla 2us to excssa

'ir*igatloa. If canal S36RESE was & :njo” couse of Shase rising .

. B N s it mrmep s S et WMMWW .
water toblos tauaz peak should last until lata ﬂapt%‘uar, 23 tha
M T “'"""”‘"’*'m-p AT s oy TR ‘ T . .

caral 15 full until thet tir:sa. o

5 T S 2 M N -.gan—

”hase c'ﬂarvatzsn wall “a s:oala ta csnfi;uad DVﬂr

e nuxhar of ears for max*qum valua.. @at cnly‘would ths futura

trond bacome obvlous, but‘ﬁlss tie affect of i*ri atlon ﬂf tha

" upper baneh should b;aou. epparent. .



- Yabay Lavels on ”o*d@

<

118 ﬁﬁt"r levolsw in tpa paﬂé% e ;ch tiaalr peax in lesto
SeptenBar, thsn graduslly recods unbil April, gvnving that

excess firigation water is causing theuss ponds to rias.

,,,,,

ihe_v az fia la tar then abaarvatioa wolla beaaaaa tﬁara iz a

......

delayeﬂ.f;cw fyram exeess irr xation water aypliadvte areas

. ebove thsm, The record is too shcrt to shoy & ﬁafinit@

:f future ﬁrand,'hcwevar ia the'past't 18 water lavels h“vs

been hizhar osch yesr. Ascording to loonl infﬁrnﬂ ion, 211
) , JOOrHAE

thase vonds have filled ip the lost twenty wyssrs, sinse

R

lrriaﬂtieﬁ was flrat praetised in the area;'
able S5y pa?e 57, shcws 2ll pertiaent drta ro gﬁrﬂing
ponds in thals avea, It will be noted that watar‘la?ela ers

hivhast in 1949, dsclining in 1950. Such a trend is elokely

lrslatad:tc,th3 usig of irr;gaticn ter und nudnin» -vﬁhé.'
]}pumnin? data shnwn“are but,appréximaﬁﬁ. Hpat ”u‘pﬂ run = &fly '
'»cthinuaualy taroafacnt uha irrigatian ueasgﬁ. _ uey 40 nat

affect the watar levels ea ﬁuch a3 would ha e peated bacruse

a 1arga,poruien Of_tﬂ@ puag e& wauar raturﬁquuiexly to ths

nds by surfzes szd-uaa srground f-ow.

B



23

. s e g s 5 ararme by Wi ¢ gy T ¥ v
’ . AMALYATS  OF  PasuT 3, CPHORY R

Goananral

It is bevoand tna ssopa of thils report to glve a detmllad

analyslis of thoe exlating problems. Zach problsaz r aquires o

ssparate 5glutian and & aaparate atudy vﬁaﬁevar from the -

ﬁata nasoabled 1t w posaabxa to assees thoe prosent problen

and 308 ganeral ! ;3?0?&3&4@3'fﬁ@ﬁlradg :

ﬁigure 15, page 58 shows the extont ef thm presant problous,

Tleodine Problema

Annlv¥naig of Ponds

xﬁaas irrlu ien vrte“ ﬂns c&usﬁa tha watsr lavals of

'~aav@va1 vonds Lo riﬂa, rﬁeult.ng in tae rloaéing f orchards

and cften ®aildings. Ponds €20, 621, G109, 59, 67, 914, G13,
and G3 show the gresatest flustustion in water levels. & stu
of the ground water map, Figure 13, shows that & larga recharge

erea i3 rejuired to produss tis fluctustions rasorded in Table 5;

So rar tia flooding has Bren more of ap iroonvenismes than

a problen Zome farsors hava~133t A% mUCRA 28 8n acre of frait

2

ﬁre@a, but in most ihst@ncda tha &aiava has. bean 1init3u to e
faw treas on marginal sa*l. The | ivantaga of haviug: & surply
of water to gumn.fram uss rioTe tisn offsat tho dozage sroduced

by ths fluéding.-nyOQQing p;a‘leas?ars~more spastagular than
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-

'&lizxity ﬁroblﬁx S amx #s A re ‘*ulﬁ ZOre consern m expresseds

The ponds arg Lerhﬁa hy exess9 irriea»isn watsr col;sctiﬁg

Jin tda xettls : olgu ﬁeseribmﬁ ia the gaolom;c senuence.
zortum'cal,; tw h ankg of t 1688 _::at*.:,la noles ars g1t aran, 80 ?M.at
the wﬁtar levals osn f¢ua®uata eaﬁaigarably wﬁhhouﬁ rueh iend
being affhatn' 5130, the %1rhs; tae water la*al, tie gov eatar
the outrlow fron thaaevﬁonés'sa that 14=i% is set on the
szount af fluctuation possiblo, o , |

'auila thore ig ovary paaa&biiiﬁ?'tae'l9ﬁé lavels as
racorded in Teble 5 can ve éxeéaaad,:it;;s unlikely tﬁsy wil)
be excooded by very puche . o |

Ragnmmendations

o in nany instancns the casigal gslution would e to nrovide

Egg,ag.sn,ﬁams ~“~$:£;:q; the land end ?ropergg'flnadaé.
_?ne bui;éiﬁga'af’ectﬁﬁ eould be moved to hi'hgr laﬁﬁ.]‘If tha
‘far“ara wareg eoapsnsated thia Aaald satialy a mﬁ}ar co“ulﬂidt.4
,maly the 3ayir of ta 23 on laaﬂ t at 18 wor ta;ass._
If the QOSvQ ara justified, .ahﬁ»na'stuﬁy_c. this has bsen

‘mads, ha-ponéS’ceuLd_ba contrcllaﬁ'ﬁy-&‘syatem of outlety to

. Gsoyoos lakos. Thoe  ponds wiero thig &gﬁroPc appeared possible

hava boon 1listed as 3ﬁown cn *ipira 15.

The watar_lavels esuld aLSQ be csntrﬁlla&Aby pumpiﬁg.J The

© possibility af caﬁb;nL“g Ta=uss af i"r;bntioﬁ watar with wvater

'1aval control %israssﬁd lvt&r in the rsnerh. Tnls Solut

-3




’g;earaé eapaainlly mttrac m_m f‘-s_z:‘ Ppond G20, wifxarfa not only

ozn & goad ?al me of %aﬁe be oﬂtainei but ﬁlbﬂ £looding

of a portlon of the towmsiie of U: aygcs esn ﬁo praventad,

) ' Brainace Prmbl@*

DProinsss siresz 1, 2, 3

Drainegs areas 1, 2, 3; 23 shown on ﬁifur 15, have a
. water table 4 Toat or mors from grﬂu*d lavals T‘ié,‘&t
ér%sanﬁ these era not oritiesl areas (10). iowsver they hav
bean listad"beéaasa’tﬁe mator tabls wins vory neay ihs cbi%ﬁcgl
ransoe | Hlso, gzeviauﬁ_att**pta at dreinsga wars nosed,
 indicdtiag that drainoge might have boaa more acute in previous
- yoars, nith proper uss of irrigatien kwtar-ﬁh@sg thran arang

- will not b@coﬂa eri@ical drainugc 3rcbleﬂs.

Draiaawa Arog 4

Drainsga area 4 showa evideﬁcs or wﬂter tabla da@tn at
’2 reet, end salt anp»priﬁg et tge surfaca. “prinilar irrigatiaﬁ
 should be used imwﬁéintelg. Y tbe gro;ai ﬁ&t’r rw; 1nﬁiantas
: aﬁs;darabla flcw'rram.uvpar arewa, tila rainage,w‘ll

probahlw ba raguireds -

Yralnaze apsa 5

, Brainaga arsa 5 13 the mejor prodlem arsa ond thus a

———

dotulled mep of 4% 13 included latsr in tas ragort. Thae salt
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c.ueant. of the serples of soll taksn in this arsa ss snown by

: Tale(R paae\?, varies ccﬁsiaarably + ougheut tha profile.

Thres samples can bs classified a8 Jsline while {wo samples ean

be classified as ﬁaxsaline*élxali (12, pagé 7i}. ks the samples

'Wére taken in a badly affécteé sectlon further samplea sﬁoulé act

show sﬁch 8 high_éalt'cantant. This analya‘s, slong with taa N

fﬁ?&f&ble water tests discussed later in ths raport, inﬂicates

| p*oyar drainnge zoula probably be sufficlient to reclalsn this soil,

dowaver the sauplos 2l50 ladxcate rasl#:ation of these sells will

bzeoze a problsm 1f proper draingge iz not pfovideé and maintaoined,
?ortunatélv‘becausé of surface topography, this d:ﬁiaaga

probleﬂ %111 not inerease apprﬁéiahly in area. 45 in drainngs

procle“a i, 2, 3, 4, ‘axcnss 1*rigation water has collscted in basin-

liks areas with silt clay at or nsar the surface, The areu that cen

be affosted is well @afinad by ths edges of tﬁe—bgsin.

Drainase Areas & snd 17

Bréinggé arszs 6 and 7 shnﬁ‘aviaaaéa of salt at the surface
: und wa£er'tab1a:3i gin 2 fee of uwa snr*aceq- If the naturél
'draiﬁage ditcn in 15 area vers claak“d, widea@d aﬁd proper out-.
‘1ets prcvided &t road erasginbs, there would be no problsu in

. . ,

_thase araas-

Analysis of 3335 Eroasion

Tha bank eraﬂion is cauﬁaé by tﬁa exeass iﬁrigation wter
satu*atins tﬂa unﬁevlyipv silt olaf. Iu a saburatesd stgta

this soil appaars to bave no shear strézgth, walch results

L3
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AN

' !n bani §astabllity. ‘Zposion eontinues xnpi&ly~basause~ths

baniks wiloh orumble, 63 & rasult of this condition, ers loft
in an unstabls state. Ag pointod out by “&ylor (11, page 355},

ghear strangth investiigations on such 33iff elays ar a relﬁtivalg

" unluportant, scd studios ahould atterpt to provent the eniranes

of wator which loads tc'loss of strougtn. prinkler irrigatien

and tho stabilization -of danks with vagetatlion would econtrol

this problea,. S

Concluaioas

In this ares only a fow lapd owasrs are affactad vy any

of thess probleus. Thus ons of the nmajor d4ifficulties will

'ba to obtain the proper eo~opsratxoa of &1} xambars of the
) R

'-eomauait?; That is likely ¢ o happen is ui*ﬁcz &at;aﬂ By the

lendownsre involved st aach ird ifidual’a ezpeﬁse. _ﬁheravav :

'~eh3&ial work i3 beyond tae zcopa of un 14&;?&&&“1, tithar

fipanol ally or laaall ous or tvio propsriy gwners w11l - suffev

tus:rﬂOJIfira daz gs. 2n effort sLouid ‘be made to 5st thzse

prebinus treated es en ovabull roja ot ?aﬁﬂOuﬁabilit?, 20 tkut

reﬂs&iﬂl wOTES onR Ly c"*rﬁad ta all uaars.
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BELUSE  OF  IIPTSATION  wATd

.. generm |
if't%a're-uaé'er irrigation water can be plarnad econe
emion lly xt would ”3“?@&3 tho Wﬂté"'l 2vals of eriticgl poaas-
'from ri@*nu too nigre, In addition, ss tha sourcs of watar to
ba uged for irr igating the uppar'bensﬁ'is ﬂﬁill doudtful, |
. &ny supplswontal sunply might‘haataﬂ &eyalcpm&at of tﬁis upper
beneh. | 4 : | ' |
In 1950 saversl wall lacationa WY iavwatl“atﬁa 83

‘ ausibla sourcas of Irrigetionwntor. Thess alons ﬁitﬁ possibla

"von&a whinn could ba usad 8rs shown in Flzgure 19, psgs 63.
For eass e¢ refarance &ll w@rtgnest datz 4z included on uhia'map‘
It will ba ratad during tae followlrs analysia the amphasls

1s placdﬂ qn;reéharge arss, xna-wri tor bﬁl‘avaa thast 1in every
"'ease of po 38ible Te-us e of wata; de alopmaut in t:is arna the
- azount of annuﬁl flcw or -ucaa" 0 13 tse limiti“ﬁ fuctog.i

.aocerﬁ‘nz %o Israslison (4, 7ago 88) ground ,at&f-supplias

should be aeta*ﬁinsﬂ on- tig baaia of len g-ﬁ =e 1a?estig&ti¢

of the ¢ uﬁn*ity ﬁ-_anﬁaal in 109 or raohs ’g@ to tue ground

' water st:eaws, bajiaﬁ OT PuSorvoirs.

. Aﬁalysis of.?a-usﬁ of “ater from Ponda

, &L¢17 ig sf aﬁ:ﬁ‘e fq d 0§

'} fﬁvb>’,' . vﬁlgura‘aa, p&ga 4, givas & &ampla c“leul tiwa to i uﬁtrata'
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.m p soadurs uael to fiad the azouat m g

34 .
LZ ‘E il: bl fﬁr
a5,

tﬂé'1ﬁflﬂﬂf0ﬁtflﬁﬁ_§ﬁutﬁfn for one of these ponds should be

umping from theas ron&s. ' Figura 21, A 1liustrating
raferrad to in enclysing thls sompls ealeulziione
From Figure 20 tue rsnga of pusplag wonld be fron #17 tb

27 c;f.s. The higha exc%ss~1 *plgn tion wﬂtﬂr, 1.2 feat por acrs

of racharge arsa in 3 Loﬂtha, would indicata 27 c.;.s. is
nsar t‘a M¢xiuuﬂ avaiiaﬁla for puuping. The ssount given is

1n axcaaa nf watg; alraudy ,u“ﬁad fﬁaﬁ thia paad..

Haesuza of the assuvptians llxtud ia Flgurs 20, tho

mmounts citod sre sstimetes. However fop t.:2 porposzo of

'1nv&4“ipat ng tie feaaigilitj of re-uming thls frrigation

water this & oﬁeh aseus ?arthwsile.

- Ze-uza of Irrization water from £31 Pond

A similar ﬁrscaéura w2 "ed tc o3 tanta tha mﬂte“

,aVﬁilable for p&??i“” from “czds ual, 414, 53, uxa. A suﬂﬁary

. af thess cﬂleulatians g b2an cezyilea in Figure 22, pass bb.

;?he_avsrsge iaflOW'parf&cra cf'f@cﬁarge area in 3 nmonths
ia 1.15 réa? . £¥an with a;l.tda sas ma»iona :9»@ and with the

ais a*eaca in toysgr@;ny aai saila betweén variaus “raas th

pangs’ Of inb¢cw par cere of récuﬂrga 18 from 1.65 t0 130 fvat.
"?bin'in;lcw,r@pz s0nLs ex0ess i» iwafian wqtar.=' h4 axcess

would ba hiaher'baﬁnu 38 e?ﬁ or"blan ﬁaz beon ne%lgcaaé, DutflO@

It

.
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.:i'fsu{‘gn C}’f;:it‘: autleta nﬂ’s f-cnaidara& ind the in lo:: fm tha .

-'fir st 6 wasks of iz rigavien seanon rot ezlculﬁtﬂé, If 211

thaas faaﬁora wera inoluded the exce a5 irrlgation wator

- applied would &ver at lu 23t L5 to 2 feé par eors per

'irriaatiau aaﬁﬁan. ‘,' o r’-u

ﬂlfaﬁV%ﬁ Aagas Lo 3a~ﬁ%e of ;*r‘gwtiﬂn Zater from Fonds

flﬂt}tqd‘f}iﬂno R - )

1

0ne dissdvantege 1s the high 11Tt =g disténce to the main

canal, If purpinw i3 con= darﬁd, i3 ﬁﬁ*lu ba worthuaile to

»invaétigate'yumping irnto tho §?3$ﬁnu ir?igﬁﬁiea systas lrﬁawﬂls

50 thst more watar in tho main onnal would ba avallabls for

§u£§inv'tc t&a upnor ban h‘

ﬁnﬁtuur dlssévantese 18 tsaﬁ earl? in thé i*riga iﬁn

‘ssason the water would ba todp 19% for gumgiag. Inerafors the

»pcﬁds eould not ha-rﬁlieﬂ on for wataé‘uﬁtil dulyae

'snéﬁﬁn'to yravent puz@ing in t&@ aﬂly-snring b@é&ﬂs& of,hish
'suvt ton lift and to s;oa pu:p ng in -&ta sunIEeT b9csusa tha
“/1isstallat on wcul& av3 bean flmsﬁeﬂ_eat. Tharefore any-:

':1nst¢1 atle maali %ava to ba larss epouch té;ésL al 1a

A pump tout ﬁuuld ba valusbls inm ehaskiny this rﬁgéﬁra&

'cagasity. The tesy ¢ rould heve to ba éoae da ing'tﬁa irrigetion

Bé&ﬂﬁﬁ, #3 2%3 fla% into %u«ve Ji,omis daﬁa“&s uron & c34s%a nt.

.- -

in 3012 iﬁstuﬂczs tha fluctuption ia water 1@?a13 haa besn




s

o iechargs Trou ezses&virrigatiar wator, G20 hzg. tha hi"ﬂast

ngacity ava 10uzd ve basi suzuad ta ruch & ta*t.

Apnalysis of iHaeuss of Water from Wellg

Orill nole 4 waé_devéloped for uze as a tast weli. six
“ineh czsing was installed to = depth of 2 ;eét. Tha botton
ﬂjllAfeet of 5 5/3 inech §e*ro? hed- omainv wag uzsed as a wall
tscva&u for nudp taating thia wall. |

“he wall wos pumped for 20 hours at 43 EeDelie, with no

dra~ own obsarvad at the casing, or on the s;stzﬁ cf piszemators

round thus well. Than 4t wus pucpod aﬁ 55 ZeDeMe x;tn 3 faat
of drawdowa at tha well caslng aftar 4 hours puisping. lio drave
xdown.wa'.abaervad in ths plezox 1ot OQV%YVLE on walla. &8 |
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pazes. 67, 68.
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| efficient apylieat;on of irr g't on water and conytal'by

puapiay whare tnﬂ Ta-use af irri" t oL watar iz feasible,
An estimate was zade of the effect of irricstion of the

upper beneh on tha present irrigated arss, aﬂﬁll HTaa3

- wil) rogulre addltional control, bntftha poaalbility of

resulting seepags is not great esough $0 prokibit

davalopmeﬁt of tﬂis-uypar b@nch.

?3 a3 -usa of irrigation water hy &mﬁpiag fron wells and

- ponrds was invas*lﬂatq&. ‘Estinstes wors mede of the

cepacitios to bs expocted. Iho soussze would reguire

savarsl s=all pumping u&i»s wioﬁ & votal espacity of

-R?;}?QXifﬁﬁ f\l‘sf 5 75 LS 4, 65 G.f..,. Tha FGSﬁﬁbilit:‘f of

using %k;s goures of irrigation water will depsud upon
wistler or not tals irrigation will e edsﬂnti 21 for tha

develo nt o- tha urﬁar bencﬁ.
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