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Grilund water- studies in 19ED-70 apd 71 on Pilot . . . .. ' 

40 acre plot and aclj ci1i'jf@g. Agri m.lture land on N.M. Colle~ . . 
Fum, Navsari indicate two s._llow tube-wells controls water 

table on 100 acres ot lanct and also supplanent canal water. 

~e success, ot Pilot Project moth& ted the hpartnent ot 

. .Agri m.lture to d:d.U five addi ~onal smllov tu'be-wells in 
' 

1971 to control water table and supPlement canal water on 
! - •• ~ 

the remaining 600 acres ot Ag:d. <DltuJ:el lanct. 

Installation or surtace d:teins on the Pilot Plot . .. 

and the remaining tarm land in 19€9 anct 70 bu .eliminated 
- . 

water lo~~llii: on 480 acres ot land by reoving impounded 

and stagnate water during the monsom and ir:d.gation season. 

'lhe canbined treatment measures., pumping and surtace d:teins 

eliminate~ water logging, soU salinity pl'Oblems and made .. 
possl_ble essential and timely tanning O!le:tetions such as s 

l.Ground prepaJ:etion, ~sldue management, 

minimum and timely tillage. 

2. Crop sow:lng and use or HY'I seect. 

3.lert111ty and plant protect19n measures, 

4.Improved water man•gement, 

s.Provide optimum soil conditions tor plant 

establishnent and growth.. 

6. 'l'!mely Mrvesting opeJ:et1ons and increase 

fOOd gmin p ro<ll ct1 on. 

0 0 ••• 2 • 
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LOCA'l!ON s-

The 1000 acres, N.M. College of' Agrlculblre Fam 

is located in the sruthem part of' the million acre Kakre.par 

lragatt.on Project in South Gujare.t state, see map figure 1. 

The tam 1s 10 miles east or the CIJLF OP CAMBAY, AND lt miles 

sooth of' the Puma 111. ver, or about 4 miles SOOth West of' 

Navsaa. 

Q.IMATR AND SOIL s-

The ra nn eleva t1 on va a es fran 42 feet above sea 

level along the Navsaa Branch Canal on the south side,to 

20 teet lowest pal.nt on the north end. The climate is tropi

cal With 4 months monsoon season fran June thrrugh SeptEII!ber. 

Figure 2 above tre re.intall and distribution by seasons and 

the average wat$r table of area not pumped for thethree year 

per1od. the soils are allu'Vial deposits of Basalt washed in 

fran the De eon 'l'rap fran the .W!!stern Ghllts. They are deep, 

dark grey, clay and silty clays. the soils are hl.gh in 

montmor1llon1te clay, crack severely when dry, are sticky 

and pla stf. c when wet. 'l'he soils hive a ver:v blocky structure 

and are ver:v similar to the Black Lands found· in Texas, 

UoS-.A.The sa!.ls are known as 11Black cotton sa!.ls.Pigure 3 

ctnd table 1 shows the soils map of the tam and physical 

details of' the sa!.l profiles. 
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!X)N m '11 ON S ANJ) P lllBL 'IllS 

'flle introclu ctl on ot water to a all tor i rrl ge. t1 on 

faDD1rlg eauaea profound chlngea in the chemical, physical 

and bl ologl cal ata te ot the !'loU ( 5, E! ) • 'rhe chlngea take 

place With m1,1ch more c!Uf'1culty on clay soil because ot there 

inherent c~Jecter!atlca especially there poor d19i~Pabil1ty' 
t . -
HSJlting i~ poor aoJ.l aetation and tendency 1a water. log and 

develope aa·um. ty problema. '!'he aoila are very ell ttl cult to 

W01'k~ 

'rhe land betore 1t waa aG~,uired by tha Govemnent . . 
.for a College ram was owned by 11111a 450 cultlvetora. After 

AG!,u1a1t1on, the land aurtaca was tlattenad (levelled ) by 
. . r·'- . . ·- . 

bullclozzer and made into 8 acre plota, seo teat long and 
~· . ' ' . . 
,330 feet wide. lac~ plot vas lul!'PCUnded by2J- to 3 teet hlgh 

"dlkea. There_ were '~o provia~ona made for !elllo'lllll ot au11llua 

water fr1111 the plots. 11KUre 4 ahow1 a map of the tam lane!, . . . 
. the pilot Plot and areas ettaotllt by water logglng, 1ntrua1on 

of l&linit:V and high water table, D.trlng thl monaoon, the 

enoloeld s aoze• plot• n.u .... with watn1 d1ke1 would be 

over topped by water and br-.k on tha lower end• tloodlng 
' . r11 t1e1dl beloW thGm, 'M I continued thl'Oillh out the 

moneolll •••on, rutingln Ievere water lor&lnl of the acU J 

&lid in'VAilon of thl ar• by aquats.o v .. dl and a no:dou1 11«11~ 

clubh1 • ( DIPIBUA AlUNlltNACIA Cflltr. ), 

....... 
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The water 1able was steadily rising during and 

atter monsoon reachl.ng the highest level in October .. Nomally 

betore i r:d.ga.tion was introduced the groun.d water would begln 

to recede in November and reach the lowest level inJun~ In 

19a3 and 19E9 -the area between the caual and the _G~ndl. Din~ 

road figure 4, ( G BLO<X ) water was on the ground surrace 

·rran June through Feb:ruar:r of th!l folloWing year. The same 

condition e:dsted along Mach~d minor. Cropping ot these 

areas Wl'·s limited to one crop ot Paddy rice in the 1:!-arit 

sea sen. 

SOil water logging and s1agnate wa~r problems were 

aggravated by the adjoining Navsari BI6nch canal and the 
' 

M~chbld Minor. It was necessary in thl.s section ot the 

Navsari canal to build a high dike to maintain canal grade. 

De~ Wide barrow areas were e:xca'-ted oh both sides ot the 

canals to a~uire fill material. 'lhe excavated lreas were 

tull or canal seepage water rrQn..June through Feb:ruary.Once 

the barrows and depressions were filled, the water "11\8111"4" would 

over~ow and tlood the crop land adjacent and below the 

Navsari canal and areas cast ot Mach~d minor. 

llll:SKI-~ OBJ!:C1! VBS 

The obj•ctives ot the Pilot and Colleg~·J.Iam, . 
Project are to serve as a centre tor adoptive research, 

. . 

training and demonstration tor Agrieultnral Otticers and 

Progressl.ve Ollt1vators in recognizing problems in soil and 

water maragEment and application ot trea1ment measures needed, 

on the problem cla yly soils, tor intensive i rri gati on ra ming 
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in order to obtain m§xlmum yields :1r of food g16ins and a 

sustained agriculture. 

'lHB S'IJ III B:S 'lO Bll: UN DIM AK I A :RI 1 

1. Use of pumping for ground water control With subsequent 

reduction of salinity problems. 

2. Inst$lland stndyuse lf' surface drBi"'-ge to recllce water 

lcggl.ng of soil and this pel!Di t use fl)f soil,water and 

plant managanent practices adapted ~o a modem agriculture. 

Pli:)C111JRR GlCUND WA'lRR S'VIIIRS 1 

1. A Pilot 40 acre plot was selected tor study on the westem 

eetchnent area. Figure 4 shows the loeat1on and extent or 

problem a rea. 

2. A soil survey or the ram was canpleted by the St$te Soil 

Survey Officer in 19EF. For soil classi!ieat1on, the 

canp rehensi ve systan, 7th app ro:x1ma tion u.S. D. A. was used 

as a guide. ll!.gure 3 and table 1 gl.ves Soil details and 

physieal profile chlracteristlcs. 

3. The topographic map W1 th one foot contour iner\6ls was made 

a vana ble by P. w. D. 'l'he eanals and prep osed under ground 

concrete pipe irrigation system was outlined Oil the map. 

'lhe map helped to correlate the planrtng of irzigad~~Qtl 
drainage systan. The map was used as a base for plottihg 

ground water contours and planning of key surface d161ns. 

0 •••• e.. 
CTC/28/7. 
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4. Wa~r table measurements tor two months, March and 

April or 19€9 were plotted to detemine direction. 

or gl'Qlnd water tlow, see f'lgure 6. 'lh1s inf'onnation 

asststed in lo~tion of' proposed tube-wells to be - . . 

studied for five year period 1968- to 1973. 

s. 'l'wo shlllow tube-wells were drilled FlaJRB 6 for S'l!JDY, 

With the co-opera.tion ofU.S.A..I.D. No,l well is 1000 feet 

fl'all the Navsari canal and No. 2 w.p in 1650 f~et nort~ 

of No,l well. lllllch well can i rr!gate ( canmand) 40, to 50 

ac~s of crop land, f'lgure 5 gl.ves details of the logs of 

well, d:ra.w down mea surlqents and aqu1 fers. 

S. '\o,!lter table measurenents were taken on the 1st and 16th 

of each month thrlllgh out the three years. Irrigation 

well measurements were taken in the mornf.ngs before pumps WIIH 

were tumed on. 'lhe shlllow canmunl. ty wells observed are 

dug wells 3 to 12 teet in diameter and 19 to 38 teet deep. 

'l'he existing wells being pumped tori rd.gation in 19€9 

were dug about 25 teet deep, are 8 to 12 teet in diameter 

anct subsequently bored to a depth of 110 to 120 teet to 

1nc~ase water yields. 'lhbles 2 9 3 and 4 gives the l'dghest 

water tables mearu.~d each month tor each year. A graphl.c 

Picture or thl.s data are shown by figure 9,10 9 and 11~ 

MSCIJSSION OF DATA 1 

'l'o s rudy thJ condi t1 ons and various ta ctors before 

Projectinitiation, the canal dlschlrge 9 ra.intall recel.ved 

and grlllnd water levels were plotted for 19 E9 9 the f'i rst 

oo0oo7o 
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year ot the project studio It can be noted fran the gre.p hs 

in 11gures 9,10 and 1:!, heavy rains and tlme received blve 
• 

a dif1ntte effect on the water table. '!'here appears to be a 

lr•arlag ot about two to three months time between highest 
'. ,. 

peri ocl ot re.inf811 and the hl. ghest va te r table, indL d1tlng 
• < • 

ground water recblrge ~ran appea·r ~tershe4. _ tl:t.s is more 

~~deint in _gl6phs, tl.~~ 9 tor 19ED and figure 11 tor y~r 
1971. Prep roj ect soil survey shows very eandy pemeable soil 

• 
o~er l)'lng an impemeable rock in the .bl.gher watershed. 

. BxtrSDely heavy 16inf811 in 1970,resulted in hl.ghest 

.'!ater table in the a1udy. In 1o71 below average minfall vas 

received. 'l!mwise, it vas fairly evenly distributed throughcut 
. . . 

, the monsoon. 1'he hl.ghest water table vas recorded in Octobe.r. 
' . 

·QI.m.l water was in the cblnnel most ot the time in 1971 and 

was contt.nually available thrcughoat the year on a 15 day 

rotatt.on sche.dule. 'lhe presence of irli~tl.on 1118ter in the 

cam.Uru throughout the year bls aggravated water table 
' 

P.roblems on the project figure 1a, 

'nlb.les 5, 6 and 7 were used in plotting ground water 

cqntours s!)own in figures 6, 7 and s. A study or water contoar 

25, is figure 6 ror19~ indi~tes even with limited pumping, 

ird.gatlon_vells Nos. 15,16, andl9 hld sane effect or lowe~ 

iJig the water table in tbl.s a rea. 1'hls din be intel'Peted by 

the depresslon or ground water contours, in a north easterly 

di rectl on in the line Vi th, _and west or welllBo.lS. The land 

s~rrounding well No.l6 about .~.acrea, was heavylyirligated 

, by this velJ, in 19ED as no cam.l water reached this point. 
i 

• ••• B. 
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Wlter ~ble measurements tor well 25 and 28 are not 

indlcative ot grrund water levels ot the areas surrouo:ling 

the wells, see figures 10,11 and 12o wall 28 is located in 

the east swale. At this point the canalis dlked high with 
• .. 

a 30 inch diameter 1nbe below the dll'llll to dlspose ot rain 

and canal seepage water fran the ca tchement above (south side) 

ot the canal. the water is intercepted by an ir:d.ge.tion cttlnnel 

·Which conducts the -ter-withln 20 teet ot the well. In 1971, 

irl.'ige.tlon water was in the eane:l most ot the time, the 

continuous presences of ~efl)age water 1n tilt cttlnnel is . . . ~ 

resulting in extl'elllely high water table in well 28 throughout 
- -

. the yea_r. Wel~ 25 is lodlted 200 feet tran the ·canal and adjoins 

, ~he 15 toot deep ~ral ba rrow .. pit. At this. location the canal 

cH.ke 1s the highest. !he caral water passes thrrugh a s)iphon · . . . 
at thls point. An open cttlr!"lltl o-ver flow dlsposes ot.')fin and 

. . . ~" 

sefPage water ott ot 40 acres of eatcbnent area souJi'of t~e 

caml. A drain ctw.nnel 5 teet deep vas installed in 1971, 

Vbl ch intercepts the barrow pit. !hls drain passes about 20 

. teet fran observation well 25~ Again water in the canal' means 

a constant flow of seepage water in the drain. AND mGH WA'lBR 

. !ABLB MIA:s:JBIIM»l'l'S FOR Witt 250 

ll.lgure 13 above water table Isopleth. ·!he da~ is 

plotted tor ye&rsl9E9-70 and 71, starting fran the Navsal'i 

caral through wells N0:,29 No.1, No.2, No.20 and No.l7W 

the 3 year pel'io~ Thls sec~onal view may help to understand 

and 1nte~pret 'the ground water contour map_s.Inte~polati.on 

and extrapolation o:r measured and pro3ected pa1nts on the maps 

•.• •.• ,o9o 
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and analysis otf.f.ta, indf.dltes the effectt.veness of the 

pilot wells to be about 2000-teet wide a_nd 3500 teet long 

co-.er!ng an elllpt1dll area of 100 acres. Pumping wells No. 

18, 19,15 and16are definitely contr!but1ng in lower!ng 
. . 

the water table along the dlst edge or the pilot area. the 

dl'fl~ leVels of 1o1ells .18 and 19, whlch are about 1100 and 

1200 teet east of pilot No.1 well ~s been lowered ab011t 20 . ~ '• 

teet accordlng to-college- Offiel-ab due to No.1 well pumping. 
: . - . . 

'lable 8 above ld.lowatt blrs:e Ho,urs of power used in 19ED, 70 
I - •· 

and 71. JiJ. Dwells 1 and 2 r~u1 re 8 to 10 K'W' s per hour or 

opel'fl t1 on. n gnre 7 shows canpal'fl t1 vely hf. gh water table at 

well No.1 for 1970. Well No.1 was in-opel'fltlve mosta or the 

time dul'lng October, November and Decembe:r. fhere was cons1del'o 

able trouble with the vol.J;age regulator due to very wide 

tlu~?tuat1on or power. thls resulted in hlgh water table as 

canpared to well No.2 dul'lng these months. fhe power readings 

for well 1 and 2 are not relllis tl c bediuse of inopeJ.'fl t1 ve 

meters. Shortage or electrlc power, break downs and frequent 

slut downs throughout th! c:taymake it d1ft1~lt to dlrry on 

&cf8pt1ve irl'lg&t1on tr!als~ Note the\t~endious increase 

ot p'ower used dur!ng the 3 year perJ.od. 

W4HR @ALI 'l'Y AND A@IPIR§ 

fable 9 s'hows a partial chemical analysis or water 

samples made at the State Soil aut Survey Labol'fltory, 
.. 

NavsarJ.. fhe water quality is considered adequate for irrigation 

of semi-tolel'flnt crops on clayey soils in thf.s hlgh l'flintall . -

a rea. I rrl ge. t1 on well N o.l 0 1 s being a Tl!lndoned for i rl'l g& tl on, 
· .. :.~io. · · 
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be~use of the hlgh salt content. The ~boratory tests 

-i ndl. ~ te wells along utJa the main· s~ream along the err.st 
: ' - . 

dde of the tam to lave sanewt.t higher "salt content and 

are less desj."rable for irl'! &&tion on cla~y soils. due to 

potential ~~~Unity hlzards~ 'lhese)S a_re _dug wells and ted 

more by stt&llow surface groond water~ AJ)parently the soils 

!ave a higher concentration 'ot salts aCCillllulated in the soil 

J?rotlle. 'l'he soils in thls area, tignre 3 blve a more 
,,: •- I I 

pel'llle&ble I!U'bsoil pemitting U.teral an~ downward movement 
.. . 

of water and thereby pe1111its le&chlng of ~alts to the lower 

., _ .. P. rotile. 
' . ·.4.. ' '• 

The water quality ratings Wit;h canmeats are given in. 

•ble 10. _!he limits lave been sugges~d b.Y the Central 

ioil Salini t;v 'B) search Instl tute, Kamal. fhe ratlngs are 
.... 

tentative and subject to frequent review lind cblnge as more. 

research data beeanes a-vailable. 

The well logs tlgnre 5 for two wells on the Pilot 

Plot indl.~te better water aquifers below 80 teet, where 

sands and sane gravel are located. The aquifers improve with . . . .· . 
depth ot bore. Local eul tl va tors blve e:xperie1111ced tbl t yields 

·ot shlllow dug sells 12 to 20 teet in dl.ameter and 30 teet 

deep into the. tlne sand stratafte\1 With clay la:yers are not 

Adequate tor pump i rl!&atlon. !he loeatlon ot the best aquifers 

i_n the two wells indiotlte moat of the wawr yield and better 

quality caning fran lower levels~ 'lhls isindl.~ted by the 

last draw down being lootlted aboot 100 feet deep. !he no~al 
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drawn ~n depression cone expeJienced in a unt.tollll texture 

aqU'er does no~ apPly in thf.s C:lise, be~use ot the great 

dltterence in hydteulic condllctively between the upper and 

lover aquifers;. 'lhe draw down grwnd water contour lines in 

tlgure 6, 7 and 5 were lo~tedby interpolatlon and exttSpola

tlon. Similarly in tigq.re 13, stteight lines blve been drawn 

fl'Q!I known points and do not-necesslllily.indl~te the actual 

cime ot depresslon developed by the two pumping wells. 

'lhe l!elds ot vel11 and 2 11lry trcm 280 to 325 • 
&&ls per minute depending on power a,..ilable an~ height ot 

water ,table. 'lhe pumps are 5 p~se subaerslble pumps w1 th 

5 inch inlets and out'lets equ1pp~';V1-th 15 Jr.P. mortors. . . . ~-

Well No~1 ~s 20 feet ot perteteted pipe placed 20 feet fran 

bottcm ot thlt hole. No.2 well bls 30 teet ot perterated pipe 

placed 20 teet trcm bottcm ot the hole. 'lhe pumps blve never 

pumped sand and water is clear. 

Aquifers below depths ot 160 to 170 teet may be 

subj•ect to intmsi~ ot sea water, bedluse ot the neamess 

ot the taJ:m. to the sea and Puma lllver~ A local well driller 

!as bored may wells and has twnd (stagnate) saline water 

below thf.s depth. 

P !AK P 11:'11 OD WA'lBR 'l'ABL:Il: CDN'lli.)L S s-

NoDDally water table rises l'&pidly starting the later 
. ~ 

I part; ot the monsoon ana reaches a peak in October, see f'1. gure 

! 9. 'l'he canal an at tull capa ct. ty 3000 crt. plus fran June 

I th~ough 1»eC811ber~ Now with Ukai Reservoir canpleted the ~r111 

\Will be tlDW:lng tull oApact.ty year rouna. 'lhis 1s aggravating 
.••••• 12. 
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the H. gh water table condi tiona on the College lam and Will 

dQ so on the entl~ Kak1'8p&r ~rojec~ Dlrlng the peak water 

tab~e p,erlod water l'eluirenent of pre_sent CI'OI!Ping pattem 1s 

relat1 vely·low. Kt. ri f d. e'll whl.ch canp d. sea, the most extensl ve 

acreage is being dlflined in prepa:tflt1on tor bl:rvest in October 

and forepart of November. In November ground prep816tlon for 

wheat s«?w1ng after paddy requires very 11mi ted amount of water. 
.. ' ... 

ltt.rlf gt'OUndnuts, So}8bean and pulses are no1111ally ~rvested 

duling the hl.gh water perlo.t. C)nly cot~m, su&&rcane and 'banana 
. ' ~ . . 

Clln take &d'VIintage of the abandllnt watttr a,.Uable~ However• 

the acreage of these crops are limited. 

'ro control'the water ,_ble during the c:d.tlcal 

period in problem areas the fol10111n~&cttonssean appropriates-. 

1. C'anali rd.ga.tlon water should not be supplied to the 

problem areas fran June through November. ~e water 
. . 

should be diverted to areas where water table is not 

a problem. 

2. In problem areas pump to irrl&&te thereby lower water 
- -

table and use the pUmped water to supplement water 

requi renent of crops. 

• 

a. Adjust and adopt a cropping pattem wH.ch w111 require 
' . . 

more water dud.ng the crltlca~ hl.gh water perlo" 

4. Adop' special water mar.etement pl'llctlces, wH.ch will · ,. 
regu~ate and help reduce over i rd.&&tlOD on all cultivators 

·' land._. 

S.. B-valuate the canal system ( K&kl'llp&r Project) ant line 

lectlons Of the canal, where seve-re ,seepage is a problem • 
•• , •• 13;. 
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6. lhein all dln&l barrow areas and redUce lodll water 

logglng and intrusion of s&lini ty conditions. 

7. On College _lam - Continue pumping as required to 

control water ~ble and main~in ins~lled dainage 

ayatan. 

. SJ'RP'ACJ: WW:NAGJ 

On the College !am and· throughout the Kakapa r Project 

heavy monsoon 16ins, clayey sof.l, paddy rice grown in khlrlf 
- . 

season, and the· prevalent cultu16l pl'&ctlces such as water . . 
conservation by deep water imponclllent' by dlkas and cmplete 

oblitel6tion of' all nabnala dl6ina t.a re~;Ltedin seasonal 

water logglllg ot soil and increasing of s&lini ty problems. 

1'he intro~ction ks in 1971 of year long ir:d.g&tion water 

fran Ukai reservoir, for intensive cropping hla aggl6vated 
. . ~-. 

&Dd speeded up the 16te ot spll deterlo18tion and :18pid 

increase of areas effected. 

A paper will be presented later on the eanpleted 

dl6in&ge and ir:d.g&t1on system installed on the Pilot Plot . . 
' 

and the College Fam. 

In coiJ3unction w1 th the pumping Project, surface 

dl6inage was applied and danonatl6ted on the Pilot Plot 

and the remaining cropland on the !aDD~ 'lhe topogl6phy ot the 

fa1111 land indidlted the DE'!!d for two main"cntlet dl6ins.One 

for the we stem catc!ment a rea, where the pilot area -was 
I 

located and the •• eastern catctment including o Block on 

south side of Navsarl bl8nch canal. These d161ns would serve • 

• •••• 14. 
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as main outlets and provide tor ins~llatlon of cCIIIplete 

latetel and individual plot d18ins. 
~ 

To relieve and de"' ose of 18in and seepage wa te~-
- ~ 

along both sicles of the ~nal, required 4 l.ate:ial dteins to' 

intercept the barrow area along _the north side of the Navsa~ 

ca~l. These d:18ins outleted into main dltlin lodltedr:tlong 

the south side .or the Clandhl. Dlndf. react. To provide tor good 

root growth of crops, the d:18ins intercepted the barrow at 

f1 ve depths. The dteins immedlatel,- eliminated tloodf.ng of the 
-

land along the dln&l and provided fllvouttLble soU conditions 

tor no mal growt~ of crops on all the land in G Block. _At 

.;;....._~:t~ pre'lious. to installation of the dliLins, :18inwa~er 
du:d.ng the monsoons and dln&l seepage water flooded a 400 

' .. . -

taet wide strip of l.llnct_along the dln&l barrow pit. Wlter was 
•• 

· s~ndf.ng on the surf8.c:e of the ground with salt accrumulatlng 

on most of' the area. The sqll was wet throughout the year and 

it was impossible to prep&-re the land tor crop prodUction. 
. . - -

The ba.rrow pit, whl.ch is -being used as a~ intercepete d:18in
9 

outlets into the new d18in. The dttLin eliminated the flooding 

and water logging of the soil by r4!11loving the water before 

it enters into the s01.1 prot'ile. Nomal taming ope:'l8tlon are' 

now possible. 

ed in sane 
Extremely heavy rains ot 1970 9 112 inches, :result-

, -

downward lea chi. ng and washing of salts ott the 

surra ce of the s01.1. The d:18ins were caapleted just before 

the 1970 monsoon and tunetioned i~ excellent manner. Now 

dep-th of water impounclnent clu:d.ng ktal'!tt on p~ddy fields 

can be controlled, Late:tela and individual field d181ns 
- . ···.!~15. ... ------ -
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eliminated water logging and pemitted no!lll&l eiltuzel 

practices cluing the monsoon and 1 rd.gatton season. In 
• 

addition to growing kbld.ff paddy rice, the land in G 

block is now being tamed to wheat, pulses, cotton and 

suga r~ne W1 th no problem so 

. . .I 

'l'he continued pumping and ope ze tion and maintainance 

ot the two wells on the Pilot Project and IDdiartadl<Iallletr al to 
I 

putting into ope16tion the 5 new wells inst#llled in 1971 

should 'provide canplete control ot ground water and eliminate 

salinity problems previously eJII)ed.enced. The annual reclllrge 

ot ground water fran bl.gher watersheds and cllmi: judial.ous 

pumpin~ should ma1nt#lin a constant underground water supPlYo 

~ter ~amples for chemi ~1 anal:ysis should be t#lken continu

ally Of all pUIIrping wells in the summer season at the tlme 

ot blghest salt concentzatlon.,Chemi~l ana11111s should be 
,. 

made tor each well and rsnedlal measures t#lken as needed to 

, •void possible build up or salts in the soil profile by use 
. -· 

ot poor quality water. Ground water research should be 

continued. wall density antt placsnent should be investigated. 

.. . . . 
· ~rtace dzains on the Pilot Plot and all taJm land 
. 

must be maint#lined eu rrentlyo 'l'snpora ry " blocks" or tilling 

1n ot cblnnel with soil, .straw ot checks er any kind should 

not be condoned. Constant inspeeticn and maint#linance or the 

d19.1nage systsn Will make possl.ble the necessary soll,plant 

and water relationsbl.ps needed tor ~se ot It Y. v. seeds and the 

padtage or pzeettces required to obt#lln manmum crop yields • 
... 0 •• 1-~ 



- I ][6 1-

IN'l'!NSIVB CROPPING & I RIU:GA'liON OF !1AYIY SOILS 

Intensive cropping of "Black Cotton". soil will 

require u1most technidll tnowle<Ic•, applidltion of skills, 

timelyness of speaal eultu:t&l ope:t&tions and special 

(adapted) equipment, if mallimum benefits are to be 

e:xperlenced in use of H. Y.. v. SID and increased crop yields. 

At present time on ird.ge.t:ed land the same traditt.onal tann

ing ptw.ctl cesare being used in ground prepa~tt.on. These 

apparently ~ve proven ample over seyet'Ll thrusand years 

under tw.inf'ed Agd.eulture, where one crop was·grown and 8 

months .or time was used in prepad.ng and conditioning the 

soil by nature and th! tamer tor th! next crop. However, 

for three crops to be grown in one year will require an 
' . 

entirely ne.w set or nonns of soil;water, plant management 

tor ird.gation taming on heavy clayey soils. Investigation 

or o:rygen stress or plants in "Bl~ de Cotton" soilS dUring 

the monsocn and use of ·'IJ&!dn and ~rder strip irrigation in 
~ t 

these problem, soils .~!as not be~ given proper ~x anph!.sis. 
~-- -~J-~ •. 

On college !am, triai r.ldge Ofed'plantt.ng) and use of 

furrows f'o r Baj N row crop under i rd.lfi tt. on 11!. s gl ven 

spec~cul"r reatlts. Knowledge or application of' improved 

cultu:t&l p1'6ct1 ces and equipment needed to apply these 

PNctices, presents a eh:lllenge·in future for basic aM 

&daptiv:e research. The Research work c1111pleted by A.1\. ~ 

in co-ope:t&ti,~n·with colleges aM 'llid.ous U.S..l\.A. agencies 

at Temple Taxas fran 1952 to 1961 9 provide excellent guides 

on how to !am ela~y soil under 18inf'ecl conlitions and one 

crop per year. This information could be used and applied to advantage 
to the black soils in Gujarat State in the rainfed Agricultural Areas. 
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======= ~i;~i ========= 

l. UI'RA!IUON, 01\'ilON ~ ABD HANSRN, VAUGH B. • I rli ga tl on 
P Ii nclples and p :ra ctl ce 3rd a ddi tl ons John Woley and 

. Sons, New Yo:d!:. 

2. SCHWAB, II. INN o., BA11NRS, KR'I/NBTH X. ,rRKVBRl, ll CHABD X. , 
AND 1U)IINIS"riR, 'l'AtCO'l'l' \<&. - Blemeniary Sall and 
Wlter Jhg1neertng. 

3. 'lCDD, DAVID K. Gllll'ND WA"riR HY])ll)LOGY- John lti.Uy and 
Sons, New Yo:d!:. . 

4. '1'he u.s. Department of Agr1ru.lture,l959 Yearbodc pt 
· .AgrJ.cul tu re. . . 

SO.I rJ!gation of .Agrlcultual Lands- Agronomy No.ll, 1967 • 
.5....b..... Drainage of Agr1ru.ltu19.1 Lands No.7,1957 Agronomy, 
liii'i1i ean Society of Agroncm y, u.S. A. 

6. Soil Cla s s1 f1 oa tf. Cll , a canp rehensi ve s ys tal, 7th 
a pP roxlml,tl; ori..Mo 'S. - U. s-, D. A. .Au g. 19 a>. 

7. Sali-ne and Alkali :Sails u.S. &llini ty Lab. Hind bode 
No.EiOU.S.D.A., l9a>o 

e. l'atlonal Bng1neE'J!ng lilndbook Sail Consenatlon service, 
u.s.».A. -

D19.1nage Section 16, 
Ci'ap ter s l - · P J!ncipals ot Drainage. · · 
Ci'apter s 2- Dl91nage Surveys, Investigations and 

Reports. 
Chapter : 3 - &xlrcrl'tllmGct• $1 bsu rra ce D16in& ge of 

Ci'apter s 
Ctapter s 
Ci'apter 1 

9. Lcmsiana 

4-
s-
6-

ira gated land in &lid and sSDi&J!d areas. 
Slbsurf& ce D16inage in lbnid areas. 
Tile :Systl!llls and flppurtenances. 
Open Ditches for Agrlru.lture D16ln&ge. 

- lfiGINEEllNG HAN11300K lOR '\oAllK UNITS -1956 
U.:S.D.A. Alelr&ndria Lrusiana. 

10. ~ary of SOll and Wlter ·Conservation Bssaareh fran 
the Blaekland Conservation P!.eld Station 'l811ple9Dllrlls, 
B. M. SMI 'lH AND 1\ C. HBN Dll:RSO N,. 

11. ChEmical Mi ne19.1 ogt cal and ;ing1 fl€'el'i ng P rq, ertl es of 
Alabama ani Miss!. ss1pp1 Black belt SOils, Southern 
Co.q,e16tlve Serl.es No.l30. 
Alabama and Miss!. sstppi AgrJ.. Jbp. &ta. and Sall Consev. 
Ser. u. ~ D. A. 19 68. . 

12. :Salls ot the Blacil:land ~erJ.ment Statlarr. ~bstation 
No.5 'lEmple, Tel!lls MP - 419- •'-reh,l9Ei0. 
'l'eJllls Agl'iru.ltu:r&l ll::xp. sta.in CO.q,e:r&tion With the 
u. $. Dep't. ot .lgrl. 

• ••• 18. 
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13. Wi. terta ble - I :soPL l'rH 
M. "BAM. , WATER 0 'lUI ZJ. 'liON. 11 VISION 011' MINI SrRY OF 
AGll, Tll.. AVIV. ISRA1L~. 

14. Land Qlpab111ty 1 A Hydrologic lt:!sponse Unit in 
Agr:l ru.l b1 l'f11 '!rll. tars 11! ~"' S!pt. , 1970 A RS 41.-172 
A. R, S. u.S. D. A. 

ls. The Soil aJrvey of' Kak].'flpar Project Canmand area. 
The Soil of' Ukai Canmand a rea Lef't Bank Ql.nal - by 
Central Water and power Research station, Poona • 

CJC/4/~. 

......... 
••••• ••• • 



a>MMUNI 'l'Y WBLL . NO '1' 
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'l'ABU 2 GmJNl) WA 'l'R1l MBA1JRliMK'! 'l'S 

OOLLJl:GI 7A1tl, 
YBAR 1961 

PUMP"!]), 

NAVSA11. 
(54.1 

( CJJJ AR.A'l ) 
IN-cfBS ) 

..... ------------------------------------------- ~-- ----- ----·-----------------.----------------------------· 
WBLL 01lD \Cl. JAN. FBB. MAlt .APl\. MAY. JUN. JUL. AUG. sm>. OC'l' • NOV. lBC. 
No. m.sv. 1JiP 'l'H. 

__________________________ '-t. ___________ .._ ______ .... --:.::----....-"'.--------------.... -------~·· .. ---~------------

ll 33 126.0 lbcord- MARGH 12.2 13.,1 14~;{~:91· ·s::o;•t· 5.3 7.0 s.o s.o· 9.0 
•13 28 28.0 ings 1 119En.1?..A 14.::1 15.316.5 4.0 4.3 a.o 3.3 s.o . s.o 
17 28 23.5 Sta. rted. 14.1 15. 6 16.0 1?.0 9.0 7. 6 7.9 2.7 9.9 11.3 
20 31 26.5 15.8 16.~ 1R.O 19.9 13,0 10.9 e.g 5.9- 13,-7 17.7 
2l 32 34.3 20.4 21,; 4 22,; 3 23.4 21.3 1e-.o 13.6 11~ 6 15.6 17.2 
22 42 30,;, 5 13,?.15.9 18.2 ?.0.,0 11. 0 6.,3 5.2. . 3. 3 ·6.9 ·" '8. 3 . 
29 40 37.5 19.0 21.1 23,025.010.0 5. 5 4.0 4.0 ... 8: 0 13.0 
•25 38 2S.0 1o. 412.0 12.9 13,0 2. 6· 2.9 4.9 3.0 ''tt1f. 6.9. 
*15 36 33.8 20.0 21.2 22.5 23.~ 14.0 11.0 7.0 9. 6 14.3 . 6.3 

"" ---- ....... ---------:-----------------·------------------- --~ --------~--------------- -~~ ---;-::---------------. 
'l'ota.1. 138.1151.51~.2 l~;t(~ 89.9 71.8 64.5 48.4 9{),9~., .. 85.7 .,. :. ,,:, 

''.". .. ., 

Average. 15.3 16.6 18.0 21.310.0 8.0 7.2 5.4 10.1 ~ 9.5 ----------------------------______ .._, ------------------.. ----------------------------------------------
"' 'rlmSB WKLLS PUMPBD VRRY LI 'l"rLB IN 19 E9 AND INCJJRRBD Wl 'lH 'l'HI' S GIDuP 

'l'HlS YBA]t 

•••••• 20. 
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RIPORT SAMI "RIAlKNISS AS ABOVB. 

4 \ISLLS ?UMPBD 10R IRRIGA'llON .. !""" 

WiLL GPD ~ ...... JAN. FBB. MA~ APlt l1f .. lY. JUN. JUL. ".AUQ. SliP. OCTO NOV. 
No. BL BVo _.. u"' 

tme. ....... 

lc& 3l!l lnOir,lr-' lla:dr3 lxa,ICS 2!1r..a 
10 3~ 1].1.. 4 18.4 18.8 21.9_ 21.9 19.7 19_.2 19.2 19.2 19.~ ~,....o-~:.; ... . . 
16 36 11.0 25.0 25,.6 25.6 2S.6 19.016,0 13.013.0 30.4 21.4 -·- . 
1R 38 32.0 19.4 21.0 22.8 22.8 15. Q R.2 6.7 7.9 9. 4 11.9 
19 38 3R.2 2S.:> 23.4 32. R 32.8 25. 6 20. 6 11.9 7.9 13.9 •17. 2'• !b•• 

I ------------------------------ -~-------- ----------------- ~..,. ____ ------ --~---------=. -.---~-----~··---·--- -~---' .. . "" ........... ·.•. .. •... 
86.7 87.8 1o.311oa.1 79.3 64.0 50.8 48.o ea.g m~s 

-~ .... -rJfdll' •·.·· 
Avere ge., 17. s. 

-----------:..----------------------------------------------------------------- ----.. ·-------~ .... -------.:i~-...~-
HIGHRS'l' W\ 'l'BR RBADlNG W:Rii~G 'rHB MON'l'H PLO 'l"l'BU 

................. 
• • •••• 21. 

CTC/14/8. 



TABLli: s 3 
I 2P- >fl 

Gim ND WATKR ~!ll:AS]BRMKNTS 
N.M. OOLLlnB P'AllM, NAVSAM, GUJA'RA'l'. 

YBAR 1970 ( 112.3 INCHBS RAINFALL ) 

11.1l1MMUNI 'tY WBtLS NOT PUMPBD . . -:· ' .. ·:. --------------------------------------------------------------------- ..._ ____ --~--.... -----~-----~-------Well W!ltL IILBV. JAN. FBB. MAl\, APl\. MAY. JUNB JUt AUG. SSP. OC'l'. N()~ , He;, • 
No. Depth. . - - .· 

---r-----·-g------a----4-----s-----6----,-----a------g---io---ii-----r2·---ia--·--r4-------rs:·-._ __ _ 
------~------------ ------- ------~-----·-~- ~------ --~---~-.. - -~-------... -..------~---- -•--e-... ·----

11 126,.5 33 09.4 00.9 13,0 1;3.6 13,1 1o.o OS.5 02.4 03,8 0S.9 '07. 6 c 09-- --
. --.- -~to -··--~--~·-

13 29.0 28rno"·- ··09 2 10 8 11.1 1-L 5 1S.l 09~0 03,0 02.0 02.1 05.0 ·os. 6-~ Qr.•1·- .,,,. 
:-.-'.·i-' • r • 

08~.;; 
-~·- -~ ' ... "'~ 

17 23.5 28 12.8 13,3 13,015.2 1S.1 .1s.o os.o 03,1. 04.0 06,. 7 1~ ·0' -- ' ~ 
.. , . ' 

20 26,. 5 31 18.0 1S.9 19.2 17.2 17.1 1S.a1o.o 02.6 02.9 OS.]. 07.0 10 4 
--~-~ -~ .. ~:-.:::-.:.-r 

21 34.3 32 18.719.4 19.9 21.2 21.0 2_3; 3 1 'Z. 8. 11.7 12.0 13,4 i'i.-4 15.,1 
.. 

....... .;:. .. ='*' ~-~-.,~.-~:~ 

22 30.5 ! 42 09.l. 09.8 10.614,3 17.5 .lB. 6 06,. 6 02.1 03,5 0S.1 os. 0 OE!.l: -
29 g?. 5 -. 40 16,. 6 19.0 21.6 22.0 23;. 0 22.0 09.9 04.3 04. :i' os~1 04,9 -~ o<t:-:4:>:..~:-: 

25 2S. 0 38 os. 5 os. 4 03,9 06,. 0 06,. 5 03,9. 02.0 02.0 02.8 0~3 '64. 3• ~9~ ... ..:·. 

:e.a.?- "" ., 
26 20.5 36 - - OS.9. 07. 5 09.6 09.6 03,3 03, 3' 05.0 05,; 7 oe.a ·~ 

30 11.613,0 14. Q. -~~ .. ~'l~-9- 09-~;6 .. , f!7 23.0 - - 04,0 03,8 01.9 .· '. ; ' 05.o7 

28 19.0 38 110 09.6 01.9 01.6' oo.s 01.9 oa;. o "641" ... 0~2 
._ - - - ' 0 

'" _, ..... 

--------------------~-----~------------------------w·-------------·-----------------~-----~~-------'lotal. 102. 3 109.5 1~.8 155.5 1 Ell. 6 135.6 72.9 36.2 4S. :i 6S. 0 76,.2 8~2 . 
- - -- ~ ~ - .... .oilf::';, ....... ~ 

Average. 12.8 13,7 12.9 14,1 14.7 12. 3 06,. 6 03, 3 04.1. 0~9 0~9 ... _ .. , . ._ ..... 0?_.8 

• •• • • 22. 
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7. I lOOGA'l'ION WBLLSt 

------------------------------------------------------------------------------------------------------well Well JIZ:BV. JAN. FiB. MAlt AP'It MAY. JUNJ4 JUL. AIJG. SSP. OC'I'. •· NOV. DB~ 
No. Depth. 

---- ... ----- ----------- ---------- .... ------------------------------------~-- .-.~---!1:.~ .. ~--~-----~--
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1~ 

-----..------:o-·---~------------------------------·-------------~---------.,.-~-------~~.-------~---
10 111~4 34 19.3 19,.3 19.3 19.4 18.1 19.0 19.0 1~.o 1S.1··-1B.0"19.2 19"~5 ."o 

- - -· V-• - ~ 

1~ 33,.8 36 18.6 19.9 21.6 2~.0 2~1 22.6 10.8 04.0 04.6' 0B.8''''14o'Q 15'.-4·". ,, 
. , ' ..... 

16 uo.o 36 22.0 22.0 2a.o 26,. 0 26.6 25.9.. 14.0 07.1 08.2 U>. 5 --11~5 19.,8 
18 32.0 38 14.3 15, § 16,. 4 22.2 22.2 22.6 11.2 04.9 _oq,._q ,07. 6 _,:\3. ;L 14.4 

-~~- 38.2 38 lB. 6 21.6 21.2 26,. 8 26.1 25. Q 14.1 06,9_ at~16 11.9 15,8 17.4 
.· 15~0 ~-·-~· 41 - - 30.0 34.4 34.0 34.6 2~5 12.6 16~ 0 21.3 "'1~3 27.3 :. - :...•· 
•! 161.~0 !li>a 35 .J! - - - - 25,0 19.3 lS.l l7.&:ol8.8 -19~1 21:-~ 6 _., .... ... ... ·-·· ...... -~· . ~ ...... 

-------------;o-------·-------------.-----~---~--------..---~~-------~--:--•.::~-.;.~----... --------.:c-·t,.~'iiJ'•\'" 
Totals- 92.£1 98.3 130.5 1so.e 1150.4 174.7 112.9 EB~ 6 76.5 96.9 '112~''0 135;, 3 -

~ -=-.··--·.;e~ ~ ...... ~ .. ~:<.~·~';\.~ 
Averagea- 1~6 19.7 21.7 23.0 2~1 24.9 la_l 09~7 10.9..1~8 -16,.0 19.2. 

••••• 23. 
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4. COM1UNI '!Y WBLLS LSSS tHAN 1000 :Fftf 711lM CANAL. 

-------------------------------------------------""""'"------------------------ ----------------------
Well Wall ILXV. JAN. FIB. MA"l\ APll. MAY.. JUN. JUL. AUG. STlP. OCT. NOVr DBt:; 

NO;, Dspth. 
' --------------------------------- ----------------------------------- ---- -------~---- --- -~--------

22 ao.5 42 ~.~ 09.8 10.§ 14,3 17.5 18.6 06.6 02.1 03.5 05,1 0~.2 0~1 -. 
29 :J?. 5 40 16,6 19.0 21~ 6 22.0 2&0 22.0 09.0 04.3 04,3 05.1 04,9 04,4 

·;~ 

25 25.0 38 0~5 OS. 4 03,9 06,0 06.5 03.9 oa.o 02~ 0 02.8 0~3 04;'3 02.9 

28 19.0 38 - - 11.0 09.6 01.9 01.6 oo.s 01.9 oa. o 04~"'1 0&4 
...... -----------~-------------------------------------------------------------------------- ------1 ' - • . - - ' ·' ',- •. ' 

Totals-
'- !W -

Ave :rage. 

••••••• 
0 0 •••• 24. 
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'l'AJLB 4 Q1llUND WA'mlt MBASJliBMlfl'TS 

N. M. !XlLL!lGB FAlM, NAVSAHr, CJJJARA"r. 
11. COMMUNI'l'Y WIILLS NO'l' PUMPll]). DAlt 1971. (43.4 INCHKS "RAINFALL ) ..,_ .. ,,.... - .,,... .,.., .. 

. . . · .. " "' '"' .· .... • ...... ____________________ ..... ___ .._ _____________________________________________ .._ __ _.. _____ .. _.,_..;...;.----- -··· 

WILL WILL !tliV. J JN. FBB~ MAl\, AP'l\. MAY. JUN. JUL. ADG. SllP. · O"""Cr. ·- lfOV.·:.:. •.. mtq, •· .. , -~ .. 
No ........ '1'" . ....... -· ·•. - ...,_,.J;r . ~~- . • "'W"" .llo . • ..... ·:.· .,. "-·. -.. -.... ----------------------------------------------------------~---------"!"·--.. -------- ~---- ---"!-----~-
11 
13 
17 

20 
21 
22 
29 
25 
26 
27 
28 

126,5 
29 .. 0 

23.5 

26.5 
34.3 
30.5 

37~ 5 
25.0 
~o. 5 
23.0 
19.0 

33 
28 
28 

31. 
32 
42 
40 

38. 
36 
30 
38 

10.1 
10.4 
10.6 

12.1 
16,8 

6.8 
6.3 
3.1 

6.3 
10.8 

3.4 

. -
11.4 11.8 
u.o 12.7 
11.6 13.2 

13.3 14.5 
17.8 19.0 
9.2 11.3 

14.0 17.8 

2_.8 a.o 
~8 5.9_ 

11.0. 11.6 
3.9 4. 8 

12.9 
13.8 
14.7 

15.6 
20.1 
12.8 
21.6 

6,1 

13.9 

~4 
6,?. 

13.7 
14.8 
15.9 
16,9 

20~ 3 
16,4 

2?...8 
6.3 

15,8 

7.2 
7.4 

13. 6 11.0 S.1 
14.9 7.0 4.9 
15. 2 11. 6 1 o. 4 

17.3 15.3 13.0 
22. 2 19. 6 1 o. 4 
16.9 16,9 5.3 
21 ... 0 19.Q s.o 

6.5 2.6 a;.o 
12.4 10.8 3.8 

s.a 5.7 4.6 
5.6 2.3 2.3 

4.2 2~·o 

2. 4. 2.'~ 
7.6. 2.·~ . 
6. 4 2. 6 

13.0 ' u:0

6 

3.0 :t'P 
3.3 
2. 3 _,. 

2. ~j' 

4.6 
2.0 

. -..• ~;.. 
2. 6 
2:"8 
2. 6 

10."8 -~ 
";{ .. 

9o.l'!.· .. .._ 
11 • .0. .....•• ..... _.:,.. 

10 •. 3 
.;_., .; . . . 

15.6 
7:~ 

12;6 
4.1-
s.''i 
s.·~ 
4.'6 

·-· 
> 

.~ 

·.~ 

-----------~-...--~---·------------------------------------------------.:.:·-- .... ·~-----!j;'.;,;i·.Z..k-':-:;. .... __ s;±.;.::u,. 
'l'otal. 11) 

Average. 
96.7 

8,8 
111 0 8125.6 145,1 158.5 152.4121.8 67~8 

1 o. 2 11. 4 13. 2 14. 4 13. 8 11.1 6. 2 
51..4. 
4.7 

- - ~------------------- ----- ------------------------------ ---------------------------------------··· •'4 

•••••• 25. 
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7 IRRIG.A'rlON WILLS. 

-------------------------------- --------------------· ------·------------------- --------------------WILL WILL BLEV. JJ.N. FEB. MAl\, API\, MAY.· JUN. JUL. AUG. SliP. OCt. NQV. DSC, 
NO. D!P'l'H. ""-' " 
--------------------------------------------------------------------------------------------~---~------ _c;.. • • •• - """'· 

10 

11?_ 
16 
18 
19 

1 

2 

111.4 

33.R 

34 

3E? 
36 
38 
38 

41 

35 

19.0 19.4 

17.5 18.3 

~.9 2a.fl 
' 1S.B 1&,4 

1R.1 2·0. 3 

:31.1 28. E! 
31.0 30.6 

20.0 21.0 

19.2 

23.5 
19.8 
2?..1 

30.9 
31.0 

21.4 

24.9 
20.6 
23.6 

30.0 
32.6 

19.0 

22.7 

25.9 
22.0 
24.9 

34.0 

31.0 

19.0 

20.R 

24.5 

21.3 
24.4 

31.6 
28.0 

20.2 13.3 

23.8 18.0 

21.6 11.8 
20.8 16,0 

29.0 . 22.5 

24.0 24.0 

~ Q.-~5. 6 1~5 '"is.g .,~ 

10.6 9.017.319.7 
5.2 .4.6 12.9 .l3.8 • 
7.0 7.018.0 17.5 

, ·~r ,:.~: 

23. 0 24. 0 28. 8 24. s 
.' • - .;., ··c ..... -,.., 

2_~ •. 8. 1;,8. 0 2~9 ?4. 5 ... 

' ----------------------------------------------------------------------------------------- -·~ ---..;.- ____ ,;. __ . . 

'll'o1d. 7) 
M ·-· --=-

Avel6ge. 24.2 17.813.6 12.5 19.1 19.2 

--·----------------------------·-------------------------------------------------------------------
~. . ' . ' 

•••••• 26. 
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CO' ~·un '!'Y ··IBLL J, :S<-1 s ~''T.4ll ~V' P'~ 1' FRCN C lf!~ . ------ -·-- ...... -···--------
--·- ---- -··-- ------ ____ ._ .. ___ ....... -- __ .. ----- ··-- --- ---------------- "!'"- ---- -------------- ..... --- •• -------- ----- - .... 

WILL, WiLL BL RV, JAN, F"fm, l'A"i\. .AP a, MAY. JUN. JUI., .AIJG, Sm>, OCT: :zo:r, DEC •. 
N o, \ DliP Tlf, · ,. . · ----------------------------- ----· ---------------------- -----------~-- ---o:---4-- --.--· -------:.:--:::.7 .---~-~-
22 30,5 42 6,8 9.2 11.3 12.R 16,416-9 16,9 5. 3 3,0 a.o 8. 6 7.~. 

29 g,,5 40 6.3 14.0 17,R 21.6 2?. .. 8 21. 0 19. () 5. 3 a. a 2. 6 12.8 12.·6 

•25 25,0 38 3,1 2.8 a.o 6,1 6.3 6.5 · 2.6 a.o 2. 3 2.8 6.8 1·~ 
•28 19,0 38 -' 3.4 3.9 4.8 Q.2 7.4 s. 6 2. 3 2. 3 ?.. 0 2. 0 -. 6.7 4 •. 6-· 

-------------------------------------------------------------------------------~-""-~-..,..------~=---------

'l'otal~ 4) 19.6 29.9 34.9 46.7 52.9 50.0 40. 8 1 5. 6 1 o. 6' 1 o. 4 

.·Average. 4. 4 7,5 

• WILLS! LOCA'!'B!) ON I llli:GA']10N Oll1»"RAI:tJ CIJANN!lt, 

••••• 27. 



-r!'l. -
GllllJN1) WATR1l SlUDISS 

N. M. OOLL l!ll'B FA 1t!, NA '!SA 'II: , GUJ A RA '1' 

YRAR· 19ffi. 

----------------------------------------------------~------------~~--~----------.-~~----~~~---I.o<11tlon well l)epth of GrouM 'Jl!lP'l'R to:· lfl"Glfi$T tHJHJND . . "-.:·_. .. ·1l B M ·A,RK S.~.---~---~·· 
Bloek & . No. 1-Mll ( F!) Xl.ev. ( FT) water ( n ) WATill a.t RV. · 
Plot, ( F'l'),. 
_____ ..., ____ -------------------------- -~-- ---------------------- -----------~---"15-jiify------------
B-2 11 125.5 33 5.0 ?.8,0 1 OCT. · 

; • • • "6<" "-~w 

0...1.3 13 ::9.0 '28 3.3 24.7 1 OC'l'. 
1l.21 17 23.5 28 2,7 25.3 15 AUG, 
B-13 20 2Q.5 31 5.9- 25,.1 1 OC'l', 
F-21 2l ~ 5 32 .. ll. 6 . . .20, 4 1 .!'CT, 
F-1 22 ao. 5 42 a. a . 38. 'Z . ~ oc~. • ... ·"' _ 
a-8 29 g?, s 40 4. o aQ. o 1 sm> 'll-31 o~. 

G-17 25 
NO'l' OltSQ 26 

25,.0 35. ., 

. "" 

200' FROf.< 
NAV.,:9'!l 

1 ..... :_ :,....:. .. 

.#('_:· . 

IN 19$ ~~~ - - - ... - . - "To; . 

-.1 .. . .... · ,.._ . . .•. -~ • • ~ .. . !------- -------.... ------____ ..., ________ --. ~ •• _ __, ......... _..._ .• ..._. __________________ ~------._...._~---,...-,..,.-~ 
I mtiGA 'liOlJ ,,~L~ 

~4 10 111.4 

]).1 0 15 33. 8 

16 
18 
19 

36 

36 
38 
38 

19.2 

7,0 
.la.o 

6.7 
,. '7 0 . ., 
. .. ) 

14,8 

29.0 

23,0 
31. :'\ 
30.£;~ 

ADG 15 'ro 'NOV Ol .. . ~ 

1 S1iP T. 

1 S'il'l 
1 SBPT 

l OCT: 



L 0 CA TI ON •&L J.lepth 
BLOOK & NO. OP' WBLL 
PLO'l'. 
1 a 3 

- 28-
G lllUNll '.-)\ 'l'RR li:LBVA 'l1 ON 

GlWND" 
BLBV. 

4 

N.M. JX)LL BJB !'A 1M 
YllAR 1970. 

])iJP '1'11 'lt) HrGHISf GlWND 
WA'l'D WATER BLBV. 

5 6 

lmA! U'•·i COMMJNI TY W.BtL'S NO'l' PUMPB:!L 
B-2 11 125.5 33 2. 4 30.6 
C-13 13 29.0 28 1.9 26.1 
"L2l 17 23.5 28 3.1 24.,9 
&13 20 26,5 31 2.6 28.4 
g;.21 21 f.~ 32 11.7 20.3 
F~1 22 42 2.1 ~.9 
G-8 ·. 29 . 37.5 40 4.3 35.7 
0..17 25 "25.0 38 2.0 36.0 
G4IA1P) 26 ·aQ.5 36 3.3 32.7 
G-1 27 23.0 30 1.9 28,1 

G-AG m. SCH,. 28 19.0 36 0.8 35.2 

'l'O'l' AL. 36.1· 
MBAN. 3.3 

•••• 29. 

R,emarks. 

15 AUGUST 
1 AIJ(]J ST 

15 AU ClJ S"r 
15 AUGUST--

7. 

15 .AIJ ..... 6601 FROM 
1 AUG. NAV. BR. _ 

1-15 AUG 5001 FroM N.AV,BR.. 
1 .AtJG. 2001 FR>M NAV. BR. 
1 JULY 400 1 FroM N AV. B"R, 
1 .AJJG. 101 FR>M •aJTLB"r · -

MAIN DR. No.3-" ·----
1 AIJG.8501 FR'M NAVSA"ll B-JW11:H 

' 



- 29 - Contdo 

I 'RRIGA'liON WBLLS ( S.tf'B RKAUI:NG$ A$ ABOn,) 

LOCA'l'ION WBLL DWTH BF G!WND D'llP TH 'rO m: GH'BS'l 
··BLOQ\: & No. WBLL. BL'BV'. WA'liB. GIWND W\TD R BM ARK s. 

PLOT. BLB'I. • 
1 2 3 4 5 6 7. 

A-4 10 111.4 34 18.0 16,0 15 AUG 400' FlllM 
15 OC'l NALA 

D-10 15 33.8 36 4.0 32.0 .. 

D-16 16 36 7.1 28.9 l,5 .AUG 

Ll 18 32.0 38 4.9 33.1 · 15 .AUG 1 500• Fli)M 
NAV.BB,.. 

&.8 
USAID 18 38.2 38 6.9 31..1 15 AUG 1800' F1DI 

NA'I.Bl\ 

B-2 152.0 41. 12.6 28.4 15 AUG. 

Ll2 161.0 35 1S.1 19.9 

'lotals- 68.6 

MlUN0 9.8 

••••• ao. 



L oca t1. on well 
Block & No. 
Plot. 
1 • . 2 

'lABLB- 7 

BliP fH OF G 1llUN 'l 
WII.L (FT) BLBV(FT) 

3 4 

- 30 -
G11JUND WATBll :S'lU'JXBS 

N.M. OOLLWHI: FA1M 7 NAV$AM 

DBP'lH OF 
WATBR ( FT ) 

5 

YIU"R 1971 • 

••••• 
mGHJ:ST G11JUND 
WATBR ELBV.(FT). 

6 

SHALLOWCO:W.UNI'l'Y WBLL§ (NO! PUMPBD ~ 

B-2 11 125.5 33 2.0 31.0 
C-13 13 29.0 28 2. 4 25.6 

D-21 17 23.5 28 2.6 25.4 
~13 20 26.5 31, 2.6 28.4 

F-21 21 34.5 32 10.4 21.6 
F-1 22 30.s 42 a.o 33.0 
G-8 29 37.5 40 2. 6 37.4 
G-17 25 25.0 38 2.9. 3S.l 
G-UJI' 26 20.5 36 2.6 33.4 
G-N • .1. 
3.lga I'- 27 23.0 30 4.6 25.4 
~Agli. 

19.0 SCH. . 28 38 2.0 36.0 

CJC/ ••••• 31 

"RBM A "RK S. 

i til': l 
I O~T. 

1 o~or.· 

1 oc~ 
1 .0 C'l'. 11. 6 

15 /DG (Possible erorin Bdg) 
1 oc.T. 
1 ocr. 

l 0 C'l'. 
1 ocr. -
AJIG 1-1 ~Sll' 'D-1 AND 
1 ocr. 

1 SliP 1' & 1 ocr. 



- SL -
I RM GUION WBtL $ 

Locstton WlitL D"liP TH OF G:!OJND DJlPTH OF Jn:GH:S:ST G:IOJN!) R KM A RK a 
Block & NO. WlitL{ FT) ELKV { FT) WATKR {F'l) WA TKR lit KV. { F'l') • 
Piotr 

1 2 3 4 5 6 7. 

A-4 10 111-4 34 19.0 15.0 1 6 JUN 11: 16 JULY 1 0 C'l'. 
16 DB~ 

.. 10 15 33.8 36 5,6 ao. 4 1 OCT 

1).16 16 36 9.0 27.0 ·1 OCT. 

1-4 ,18 32.0 38 4.6 33.4 1 OC'l'. 

i..B 19 38.2 38 
USAID 

7. 0 SL.o 1 SBP '1' 1 OCT. 

1-4 Yl 152.0 41. 22.5 18.5 16 AUG 
1-14 2 160.0 35 18.o 17.0 1 &: 15 0 C'l'. 

•••• 32. 

CJC/ 



- 32-
TABL'B 8 19m PO~R USB~ BY I RRI: GAT! ON ·&t~ COLLJI:GB FA1M1 (KM' S ) 

Well 
No. 

Ja~ FBB. MA 1\. APJ\. MAY JUN. JUL AUG SJi> ocr NOV DBC Total. 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 ...... 

10 918 1305 950 3:!7 429 705 335 - - 858 201. 210 6248 
18 628 1072 963 8:!7 400 565 1560 - 633 354 434 7446 
19 . - 141. 243 038 0:!7 3J6 - - 028 014 004 025 Oi}26 

16 ------------- tiectrle motor installed No moter available-----------------

==---===============:;;====================:::======::====.:;:=======================:;;.=.========:.=:;:~·=":::::=·::::=-==: 
Totals- 1546 251.8 2156 1212 866 1666 18in) - 028 1505 51'D 14620 

===================~=============~=====~==~=====:~~=============~=================================== 

•••••• 33. 

r:JC/ 



- 33-
1970 POWKR USlrn BY IliRIGA!.tON Wl!LLS 

Well JAN. FJB. MAR. APT'- MAY JUN JUL AUG SBP 0 C'l'. Nov. DBC:. · Total. 
No. 

16 0109 0190 0161 0018 - 0350 - - - 030 - 0858 
10 1300 1430 1460 l5RO 13()0 0500 300 850 51.7 350 750 4<X> 107~ 

18 ~110 1()60 2030 14M 1550 OROO - 610 086 050 8~ 1000 10~6 
··£i.,·~·· ...... 

13 51.4 51.4 51.5 51.5 51.4 c:no - - - - - - .... 2642 
1 - - - - - - 050 01.0 200 -:. 250 . 51.0 

2 - - - - - - - - 040 050 0().:!0 
19 029 O'Z? 361. 257 zn 026 051 026 030 233 0307. 321 . 1951. 
15 - - 262 - 191 005 014 02~ 070 088 142 CY794 

ro TilL~- 3062 31.21 4586 412 3641 1937 0362 1550 0665 0003 2085 2163 28172 

••••• 34. 

CJ~/ 



- 34- Contd. 

AP'R MAY WlltL J .AN. :Fm!. MA'R 
NO. 

JUN JUL AUG rer NOV me 'l'O!At"" 

1971 POWKR USRl) ON COLLRGB FA 1M. 

16 1500 1AAO 14~ 1500 1550 OROO - oaoo 0500 - 034.0 . 0850 10600 - -10 300 4.00 500 600 650 •eoo 400 450 150 640 340 350 54}0 -18 250. 200 820 1250 1400 1000 700 1000 1000 - 1020 550 9190 -1 700 1200 1ae0 ·.JJOO 2350 1000 0~ 050 150 100 1000 700 9?90 
2 450 000 500 900 2650 1000 030 050 150 l(Xr 1000- "700 8090 -

19 381 358 336 351. 200 104 053 oen 026 0'71 287 >. 297 2551 - -
15 116 140 110 036 075 081 011 017 017 071 231 -"'""088 1osa-- • 

•==============::--===:=::;::================:========~========::========================'::"'=~ 
'ltl '1' AL I - 3757 4et78 4}46 55)7 9225 4585 1274 1934 1993 0382 4308 ·~-3535 46814 ,; :-

=.:=c:===============c===c=============~====~==========================~:===============c===c==c==---=~ 

••••• 35. 



-as-
TABLll: 9 CH!I-!1 GAL ANALYSIS OF WA 'l'SR SW.PLBS 

CO tL 11:<;11 FA 1M , 

ILL 
No,.lO 

Total soluble salts. 106.08 

Calcium carbonate. Nil. 

Qil cl. um b1 corbona te. 6. 4.8 

Magnessl.um b!.carbonate. 17.52 

SOdium carbona te 

Sodium chlo rl. de. 

Sodium bl. carbonate 

Magnossl.um chlorl.de 

mbc/cm 

T S S \( 

46.98 

35.10 

JUN'B: 196l, PP/l~ ,ooo 

15 ll'l 18 19 

. 71. R1 1 30. 73 9 6. 71 98.81 

Nil Nil Nil Nil 

19.44 12.96 11~ 66 18.14 

40.88 34.95 44.13 52.55 

- 65.88 22.20 4.,72 

8.().} 16.,44 18r72 23.40 

USA!]) USAID 
1 2 

70.40 

5. 00 

4.26 

32.S7 

19.22 

7.22 

103() 

---- - __________ ,.. _________________________ ---
----------------------------------------------------------36 -- -

•••••• 



-36-
• INSTliJMJ!iT NO'l' OPBRA'fiV& 

DRC!tfBRR- 1971. 

I'm' !S.L NO, .. ... .. 
No.10 15 16 18 19 USAID USAID 

l 2 

Calclum carbonate 6.0 s.o 
Magne!:'slum carbonate. 3.3 4.2 

. -·· 
Ma gnes !durn Bi 01 rbona te. 1. 44 0.22 

Sodium Bioarbonate. 53.,34 63., St. 
... --

SOdium Cblorl.de. 23.40 20.43 

'lSS<C o.oeB o.cn o.os- 0.06 o. 078 0.078 

PH 7.7 7.9 7.5 7. 5 8.7 8. 8_-
,. 

KC mhe/dll 1450 1000 1210 960 900 780 

•••••• '3'1. 

CJC/ 



- '.!1 -
TABU l 0 '1IA TRR QJ ALI TY RA 'riNGS 

Name Of' .Soil Crops to 
be grown. 

Under p eu::i ss1 ble* 
11~1 t or i. c:. or 
water for safe use txx 
for 1 rli ga t1 on. 

1. ie!.l> black soils and Semi toleiG.nt 1 ,soo 
alluvial soils hiving 
a clay content more 
thin 30 percent. 'Soils 
tl11 t are fairly to m oder-- Tol e:tan t. 
ately well dro.ined. 

2. P.eavy textured soils Sani to1elfl.nt 
having a clay content 
or 20..30'(. sal.ls tmt 
are well d!Eline~ 4.nter--
mlly and have a good Tolelllnt. 
surface drainage systAn. 

3. Medium textured soils Semi tolerant. 
l1l vi n~ a clay content or 
10..20~, Soils tl'at are 
well drained 1Jntemal:ly 
and have a good surface Tolerant. 
t!raina ge sys ten. 

4.Light textured soils Semi toleraht. 
having a clay content 
or less ttan 10(. So:l.ls 
that have excellent 
internal and surface 'rolere.nt. 
d IG.inage. 

2,000 

2,000 

4,000 

4,000 

s,ooo 

s,ooo 

s,ooo 

1. In the above proposed lilllits or water quality it is 
presumed ttat the ground water table at no time or the 
year is Withl.n 1. 5 meters fran the surface, If the water 
table does cane up W1 thl.n the root • zone the above 
111111 t to be reduced to half the above values. 

2. Ir the soils have impeded intern'il drainage el..ther on 
account of presence or taro pane unusually hl.ghamounts 
or clay or other morphological reasons,ror advisory propos
es,the liml.t or water quality should again be reduced to 
half. 

3. Ir the water contain soluble sodium percentage more tl1ln 
70, sypsum should be a~ded to soil occassLonally. 

4. If supplemental ~!ill 1 rd. gat! on is available,watem or 
h!.gher electr.l.~l conductivity could be used protitably 
1 n loan per.l. od s. 

**U*** *p* 



"'UL TIPUI?POSE PROJECT 

M A JOR PROJECT 

MEDIUM PROJECT 

DAM SITE 

COMMAIJO AREA 'Y 

GUJARAT 
IPPJOIIIIO • ftOJIC'!I 

FI6URE·1 

.. 
... 



E~u
cd·d& 
~ 

El"u-~ 
A-e, 

NALA 

Ja1..- c·d& e:e; 

SOILS MAP 1968 DEC. 
N.M. COLLEGE AGRI. FARM NAVSARI. 

JaL·Sc-ds 
6-Q, 



EllUl I I UIIIPALL Y•ll8 QIOIIID WAUl 

ra.ns• IMt,ro,n 
I. II. CII.UU . PAIII1 UYUII. 

LIQUD 

I Y&AI AYG.• II CtMM ... LLa 
• • • 101181 8108Ra WAUl LBYIL 

X----XUII-PALL 12 !UI &YG, 1:1.1 IIICIU 
(191SB-19TO) 

0 G 1969- UIIIPALL 84.1 IIICDI 

(!J • • • • •• ··t::J l9TQ- UIIIP.AI.L 112.1 IIICBBI 

• -+---+ 1911- UIRFALL 41,4 INCUS 
as.~ I!J 

---------------------------:ao.s . · 
li2 

• 

..... , 
• 

• 
• • 

• • 
~ 

f../vVV\NI. 
• 
• 

• 
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BL.K·F 
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Pl~l UU 40 .ACU 

/-
' . 

au</ 

.. 

BLK·D 
HOJSI 

BLK-C 

a: 
:I 
1-
<t 
l: 

,.--1- • • .,. 

~-~~ ......... 
-. ~j·j~'ian~. nrli 

BLK·B 

••· •• ,:·· .·- ,"J 
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F I G U R E 1 5 

WELL LOGS ON PILOT 40 AC. N.K.COLLEGE FARM, NAVSARI, INDIA. 
WELLS BORED 1 1970 

BORE NO.I - 152 FEET DEEP BORE N0.2 - 161 FEET DEEP 

DEPTH DEPTH 
FEE~ FEETo 

8~~----------------

30 

122 
126 
130 

FT. STRATAFIED FINE 
SANDY CLAY 

FT.DRA\f DO\fN 
FEB. 1912 

FT.FINE SAND 
SEPARATED BY 
STRATAFIED 
CLAY LAYERS 

STRATAFIED FINE SANDY 
CLAY 

DRAIV DOWN 
FEB. 1912 

70 FEET OF FINE SAND 
SEPARATED ITITH 
STRATAFIED CLAY 
LAYERS 

30 FT. MEDIUU SAND 
STRATAFIED \VITH 
CLAY LAY:!RS 

FT.STaATA 1351~~~-----~~~--------
11!? FT. S'j'R.\TAFIED SAND 141 

FT.STRATA COARSE SAND IVITU' I.ITTLE CLAY SAND 
152 

1 

SAND 



._u.u.e. 
PILOI AlllA 

fAD IOAU 
j!/o .2/ G aw .. U.D RLL IAUIII-GIOGID IAUI IUf • =~§§§;_ 

~!2. GIOUU SVUACI COftDVI (t H) b 0 
::: ~ ~o QIOIIID Utal CGNTGDI (I n) h -, -- PUll IUIIJIIIG A&U 

_ __;-- DIAII CIANDL &I.IIIIIG ,-~ ,..~ DldDOII COIIOUII "' _ _. 

OANDI ROAD 

SCALE 

I I 
jE-660 ~ 



U-LL!.I 
#C'2.0c,III./,Jp WILL IOUI-GIOGIID W.lftl ILft. 

---~~ ··- .............. ,. "' -===== 
,. • .""'!'t" OJOGD IA'IU COWTOA (S H) • 

.. 11&11 ID&PAC& IIAID 
~-·· 

,.--, 
' 

, ___ ., 
PILOI AlB 

IIASRR PLAI •atut• All& 

PAIII lOrAH 

DIAWJGI'ICOftGID 

I BCAL.E I 

I I 
'""" 60<>-oo! 



.Jo.LLL!..L 
WILL .OKBII-GJOIID WATII 11.11. 

/f,i},2f(;}GIV' ,.:.() QJUOID SIJRPACI COIIIOUI (t If) ... 
r--. GIIOIJND .ATER COftOOI (I n) r ~ O 1ft ~~~ laFACI DU.lU 

I SCALE I 

I I 
I I 
:E-660'~ 

r::J 
~ ..... a.wa 
~ ............. -.,---... __ ;~ 



----

11ooo 

4000c., 
1/1 
'll 

X· • • • • • • X 

+ r 
(\) Q 

e--a 

16' ~.10 
•••• " EJ• • • • • 
a ... ~ II 

A 

~ 
" aooo~ 

UJI 

It~/ 
10 'fiAI AYO. IAID'ALL IICIBI -~.11.1 \ 

t CCIIIIIUNIIY WIU. lOT I'UIII'ID i . • 
(1969 IIONSOOI) ;· • 

4 WILU PUIIPID FOI;;olliai•I:::)'"'''M/ . .' .IIIIL'r • ·.AUG \ 

(1969 •' •• ·/ 10 1£:4.DIIGa 
1969 lAID' ALL S4.1 • \ 

o.o o.o ./ ••..• ill!· • . • • • . ® 

TOT 

• ... 
u 

• • ., .. • .. • • 0 .. .. .. • • i .. .. 
::. .. .. 8 t 
II • 

• 

SI!P ocr NOJ DEC 



40 
EGEND FIGURE! 0 1970 

NAYSARI,GUJARAT 
D· ..... sl970 RAINFALL-ll2.s INCHEs 

~ ~~ COUYUNITY WELLS NOT PUMPED 

(;) 0 'I IRRIGATION WELLS GROUND LBYBL 

. . 
~ 
f"Vv./\ . . 

)C- __ -')( 2 PUllPING WELLS NO. A 0.2 !'IL • .4 

. .x--= . -""- .. z.s 
X -l( WELL N0.25 A 211 - • -.a· . · .-)(-
-·-;-;,. /:\ . • • s.s ·4 l ' 

/ 
"- IN CANAL -:; 

" 4.5 ... 
25 " • / = .5 "'·:· 

u -·-Jt 

• ,_.CAUSED BY WATER • /'!7=-- . .: ... ~ 
"""' /. '·'+.,.7 · . 

..v.-· --fS!tO h • • 

JfN. 

12.9 

8.~ ~ - .[] 

_/~2.3 

19.7 

-e 

14.7~ • t . 

~1.7 
~3.0 

0~ 
2s.f:J 

2(~ 

F'!re. 

I 
I 

I 
~)Q9.8 

34.4, 

liAY Jut! 

I 
I 

I 

I 
I 

I 
J-1.9 

-. 

JUI.· ~ AUG 

I 

GROUifD LBYIL 

• 

so 

OC'l' NOV DEC. 



VJ_ 

"' 8.8 

5 

- .. 

JAN 

-,--- -,-----..,--------, ----·~---.----------.. 
1971 

8- · -Q WELLS NO. 25 & 28 
GROU:IIl !VATER ODSEl<'lATIONS 

N,AI. COLLEGE FARM 
'II. y.._ 11 COUllUNITY IVELLS NOT PUMPED 

FIGURE : II 
<:) Q 7 IRRIGATION NELL 

+---- + WELL NO.I & 2 PILOT 40AC.AREA. 

~----------~---------------~ 
GROUND SURFACE 

1971 RAINFALL 43,4 INCHES 
15.13 
£iJ .. . . 
~·.o/ ............ 6.6 . 6.8 

w- ·-G::J- --, Q . 

2.4 2.6 . 2,1 . 2·...4 
G--. -s -· -GJ-.-.;u 

/ :.~'\'· 4.3 . . 4.7x"" 6.7 . -

6.3x~ GJ-- s 

/ ;·~1'!: 
:' /.~ ~~ .. ~ 
. 13.v--- 1~23 

;.=:::== ;<, 

10.11 
·c;J 

12,5 

13.6----0 

··./0 
/fo 

0 
•. 7. 54 
0 ./ 17~8 

22<!:.·. 3 ·--- "' /2°1' 6 
22':~ / . 

0 ----- 0 i.----~4. 2 24.9 -
2ey.6 +"' 

, 26.5 
"' / 

.?'}-~-
, 

/ 

31.0 ... .-t29. 8 - 31.3 +---
.. 

32.5 
.... .. .. 

FEll liAR APR !L\Y JUN JUL· AUG SEP T NOV DEC 



G R 0 U N D L E V E L 

or-----~--------------------------,_----------------------'-----------~ 

JAN FEB IJAR APR l!AY JUNE 

2.2 2.4 
2. 7 .. ·+· ..... -~ 

. • . 3. 0 .. 

6.cq.·. 
: ac. : ----7.5 

/t.6 
10/. 

")t • 

JULY 

\YATER 

3GRAVATES 

F I G U R E : 12 

PRESENT IN CANAL YEARLONG 

LOCAL WATER TABLE PROBLEliS 

ON LAND ADJACENT TO TilE CAN.\L ON 

COLLEGE .FARll. 

AUG SEPT OCT NOV PEC 



-___ ................ " ...................... 
·-·M 

...... 

...... - - lf71 IIGI WADI UYIL ----

, .. _ 

... • 

+---... ·-
+---+-
)C-----j lftO 

x----- X'"" EJ--, .,. 
e- -a,,. 

"'' .. -----... 

IIMal' ...... ··--........ 
·-· 

..... , 
Mol DniiiAIIPAU. ··-.. -, 111.8 IAI• PILL .. _ 

Uta I .. .. IICUI IAJIPALL 
WAIII 

• •• 
" 

leT ---------====---:-::.. 
/"i+l•l:r--------==-=c.::-o::-;:..:==--1'1 "" •.• J. oe1' lof 

••• 

•••• IC'I 

•• •• ........ 
... .. 

rar. 

l 

-



-s... .. 
Jlllal 
"'!~@ 

AJP/-

771/Jl.G I - PB!SIC.AL Pl1i'l!ill'flES ~ 3 SOILS Cll 

I .K.Ctl.l.IIJB PAIIM. 

-- --- -- ------ ---
SoU C/o C/o C/o C/o 
dod e1q -.14 ...... PI" 

~ M1A'a ..... -- --- ---
G 64.0 29.0 "·' !10.0 2.~ 1.2 14.2 . '7.5· 
c 62.5 12.5 15.0 53.2 62.4 2.!' 1.2 11.2 '·' c 36.0 06.5 37.5 69.9 53.0 2.4 1.2 . 14.2 1.1 
c 39.5 11.5 49.5 '73.1 Sh1 2.1 1.1 14.6 1.0 

c ~,, 17.o4 1-1.49 65.21· 58.06 2.24 1.24 l0.06 '7.9 
c: 68.1 21.15 10.84 '10.10 58.'13 2.0'1 1.09 ~36 '·' c. 65.41 ZJ.'n 07.98 '10.22 ,.30 2.ClO 1.17 30-*> '·' SICI. "'-' 43.09 23.65 66.91 52.41 '·" 0.99 18."' 9.2 

c 49.5 15.5 35.0 $4.0 51.0 2.3 1.2 "·'I '·' c 51.0 07.5 41.5 58.6 ~5 2.5 1.~ 10.5 '7.1 
sn. 19.5 51.5 29.0 52.4 ,., 2.2 1.1 10.0 a. a 
a. z.o ~ ~ ,,., 

~"·' 2.4 1.2 9.6 8.4 
L. 17.5 6.0 'ln.S 34-S 49.5 2.1 1.1 9.2 8.4 .... •=-a•~ ... ...... -· .... . .... -"'. ·-
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BOUNARY OF SOIL SERIES (7tll APPROXIMATION CLASSIFICATION) 
NOTE SOIL PROFILE ABOVE 

Sda- c -ds -VERY PERA.fv\ASLE SUBSTRATA 
A-Ct 

DRAINS CONSTRUCTED 

COMMUNIY WELL (NOT PUMPED) 

IRRIGATION WELL 

WELLS INSTAU.ED 1971 

NALA ( NATUIW. DRAINS) 

ROADS. 

SOIL MAP 
SCALE 

1" = 660' 


