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S'..l.b:ect: Draft Plan for Development of the S!"aJll.alan lYnit, Helmand Valle)"
Development Project

'fhts report C()11erS the Shamalan Unit, which contains 12,707 irrigable
hectares (31,399 acres), plus 12,638 nonarable hectares (31,229 acres)
lying south and lvest of Bost, Afghanistan, on the weESt ba.nk of the Helmand
River. The report is intended to include all lands j.nvestigated in the
Draft Feasibility Report T~est Shamalan Division of December 1966, and re
places and supersedes that report.

T~e plan of development for the Shama1an Unit is intended to complete the
work which began in this area with construction of ~1e Kajakai Dam in
1954, to provide a sound base upon which commercial, successful and pros
perous a~ricll1ture car.. be built. It include~ plans, estimates, and
recommendati.ons for an enlarged a.nd more efficient :1.rrigation distribution
system, a full drainage system, land development, soil amendments as re
qUired, a road system, and a domestic water system, liS well as a coat for
resettlement c~ farmers af~er construction.

All project costs are amortized to an annual eqllivalent basis for comparison
with anticipated ~Toject benefits.

Investigations preceding this report were initiated by the HAVA and the
Bureau of Reclamation early in 1965. The S1:a.-rnalan Cl:rea was selected for
in1.tial study, since it appeared to have the beat potential for producing
the incremental returns vlhjch would justify a major investment. Substantial
work ~ac ear~i£r been a~comp11shed here by Morrison-Knudsen Afghanistan and
by the In~ernational Engineering COfMJany, Inc. Fill advantage was taken or
this work and data.

The analysis of the Sha.ma.1an Unit indicates annual incremental primary'
benefits of $842,000, compared t,o annual primary costs of $471,000, for a
benefit to cost ratio of' 1.79 tc 1.• OOn ~..'hen secondary and development



•

bena~'1t.s are included ~r.e rad.o rises to 5.32 t.o 1 .. 00. It i:; 81nphasized
both hF;;e ?nd in detail in the pro,ject rerort anti appendices, the. t bene
fits c1' t~.i::; magrJ.t~de will not ailt.omatically be .fJrthcomin~ following
constr.lC :'ior: of :jrc~ect facil: ~ies. Th'?S8 bcr.£ fi ':'S are predi.cated upon
Successful completion of cc.r:struction as ~ecollID:f:nded, e:ficienii ope:roation
and maintenance, a uJ.ll:lngness cf tr.e proL~ect fay·;,ers :'0 raise their yield
and income level10., and 'J.pon .:'ull support cf thf-s& Carrr.r~rs .-:;y. apnropriate
agencies of the ~;A~;A and trl€ ?DA.

Pro~ect farme.rs must CP. ins truc"ted in rr.oderr. afT~C.Lltl..lre, IT,ust ha.ve readily
ava:"la"cle 5·:.:LlTCe::3 of erecti T., to !lurc"naRe t~,e ne,;"" inp·.i.t,s "rIhich a::-e physically
necessary to raise Y':'81ds) and must h~i.'.Te the ::"1l9''';::'s ;r,;i.cJe ava~.lable for
purchase in the local a:--ea on a pr-cper sc~eduJ.e. ~o a.llow for 'yhe period
of development. duril.:p 't; ..... ~c~ tb~ pra.ctices oC suLsis"t,E;nce far-:"'d.ng 5LOuld be
gradually replaced by commerc:.al agricl.ll-l.:,ure, wei~hted. avera?:es are used
for farm r-eturns and COST...S$ Based upon expected "!'e:' ..rns froM tb't'J land after
the necessary physical '0159 has been supplied by con.s t!'\).c tj. on, d.evelopment
of the Shrur.alan ~)nit is ~easible and cons tructi:)n is reco~n.men':':erl.

Ir. the~ 3haJ1alar. D::.v':"si:)1': Ora.:"t Report t}:e ratio o~ prinary benefits
to costa wasJ.nity, an:~ tre ra:::o of primar-y, sfScondar.v , an.' dAvelopmen1.
benefits to cost ~&.s Li.u:- ~o 1.00. Continued c/!2.1ec:..iQr.. aD(! re:'inement of
data broug;ht about c'.!Ttain cr.anges acd th.:: rat:, uS iir65ented by thA West
Sham3.1an :~i ~r_s ~or: Jraft ~.eport are supe~seded by :,he figures for "the fnIl
Unit. There aI'€; several important reas ons for ~ho di :':ererlCt9s. Visits to
irrigation pro,j€.c:. areaE in ":1eig'r.boring cou"f.tr:"es indicated that the wheat,
cern, a.nd mtm~ bean yields were 10vi and should be projected upward. Some
wheat, under mec:"anj.zed condi t:"ons, is ~.rojectec. as a second crop followin~:

harvest of cotto~, on t~8 same land. 7he cost ~stiMate f~r application of
suff:'cient phospha:-,es ana othF:r fertilizer elements to meet a long :Jtanding
defici t wa.s r;:,moved .!~rom pro.ject costs, a 1~hough i t ~.s strongly reconunended
that fielc.: test::: sr.ou::"d te run for sr:;v8ral years to determine the extent of
such defic~ency and tr.e most ecor.omical r.e~r.od 0: overcoming it. Even
though it appears there is s~ch a proble~, ttere was not sufficient evidence
to justify inclllding cos~s or :'":1at ir..i tial ~n3.ssive application is the answer.

Finally, "':.he es·,,::':na~ec. f,,,;,V.lye cos~, I)f a.n-:'l'..:.al operat:'on and maintenance or
project. works and facilities was reQllced 'ca.sed or. a projected budget for
such cos t.s. An innortant acti:.ls tm.en:' WaLS rre.:Jr: i~. the exnect,ed secondary. ~ .
benefits accruir"g to YI~aat (!1.illir.g, ~;asec or:. r!':Ore 3.CS..l::'ate :igures supplied
by the Kabul Siio.

2
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:f ac"t-'..lal fu:.~e ~onditions exceed thsBe projected in thi.s report, the
cro.~ect will :-)€ ar. e'len better investment for AfghanisiJan ~hat is pre
dict.ed. ~~mTe~rer, :i.f constr'lction, operating or maintenance ie not fully
i.i':lp::'e.~le·r.ted, L' t:-.E: ::·a.rr..~rs are ~low to respond and re.luctant to disrupt
the:";- s....:.bsistencE: pa·:.:.tern or ar-e una.ble to de 50 due to lack of support,
ther. tr.e entire i'iLJ.:'nf of :~ea.sib:i.lity woul':.; he endangered and construc
tion c:' :':--.e nr'c~ect 8C':~:'1 :,esult ::'n a net loss '""f capital and time for the
~a:,:cn.. :::t:3 strcn::l~r :"ecoJmn~ndeu, there!'or'!7:) .ha':- development of the
Shwl:E] an ;"';n:':. '~je ccn~idered a con tiniling f.·:"'O(,(.3~., \'1'; r.,h i t5 initial stages
ccrr.ole:.ed ·I:t:·, co:-.s::.:,uc:1.on, and witn perr-:'<i:"lent stl'(Xlg en~oura.gement and
sup·r.or-:. r,i.v(;:l .... c t'ie pro.~€.cr, res::"dents tr.roCi.f;h(·'.I.t t~'e life of the project.

It ~s rec ...-'I~Ln(~'1>:;,.J ':' I"': d,1 ':;"~;A a.nd:.JSri.':J favo::'ably conr.ider this report, with
.j,le rer3.::-: t,r cc~/ - -::,iors Sl i;; ..latec above anc. ir. t:18 body of the report, as
a plan 0.: d.eif~lcr::f\'?nt,"'r)r '.:J.c .s~·~_:"",al2.r. Tjnit 0:' tte ~:el!i8.nC Valley Projeot.

3
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I.oco.tion

'fuc Sh.n.r.ml:m Unit is lo<:o;tcd in the Ec:J.nc.nd .-:liver V.:-.llcy of saut.h,:cst
/.:i'~hanist~n. Project l~,mds coz:prisc J~"~ alluvic.l bott~r.lS o.lonc; thc '\Tcst
side of the l"iver faA." o.bout 61:· Idlor:tctcj,"s, ra.nginG fron about latitude 310

nor'Gh to le.:"'itude 310 ..30' north.

l~sent Developr~nt.

In the ea.rly 1950 ~ s :.~:ljab::.i Dau and TIcservoir 'uns constructed .In ·r:,he re1r.land
~avcr, about. 136 l:ilot~etcrs north of Lashl:o.r C::th, to rcauJ-a.te irriGa.tion
su~lics, control floods, and, in the future, ~roducc elcctrical ,o~cr~ nlC
}~oGhrD. Cann.l '\Tas c==tcndcd frOl'::1 the diversion ,[o1"1:s on the Hclnand ~1ivcr above
Gir1zhJ: to ~ :!1oint southuest of iiarjn. 'lhe Sharnlan Canal lras constructed as
Co brcnch of the J3oetlro.. Canal and i t e:;~t.cnds fror,l i ts ~t!oint o:f diversion f:':0111

the Baehr;:;. Conn! ~ about 30 };:.ilometcrs bel~'l the J30chra Diversion Dan, along
the riaht banl~ of iihe vo.llcy r.L11uvial lands neur1y to DartT€shan. '!he Dar
ueshnn Diversion. Da.n Md CnnD~ ",ere built to serve lands alene the left banI\.
of t.he Hcln..-md rl,ivcr for e distance of 50 l':ilor.lctcrs (sec Key l·:Up, Drauing
1:0. 501..91). In addi.tion, c~ct;ensive irrication la.terals ond drainage sys
tcr".S ue?e constructed in the IIad-i-Ali~nd :':""'..l"jo. arcas and 0. subst::mtial part
of -c.he :,:w..jor clro.ins required ucrc constructed in the ShQ.Llalal'L and. Daxl1esllan
e.reas. 'fuis construction activity lias carried out by l·iKt\ through aereements
lrtth IZcll:nnd Valley Authority (no\'1 Helrnnnd-Archandab Valley Authorit;y) during
the period 19460 1959.

Al:thouch a lirnted aI:IOlmt of land is completely developed 't'rithin the Dervice
arca of the Shmnalan Canal, most of the irr1~ble lands are still ,.11thout
flfficient distributiaa and drainage facilities, and need smoothing and lcvel
ine to increase crop productiooo

rklst of the lands along the ltelmnd River have been irrigated at one timr; or
another far many c"mturies. t'lhere C;ood drainaec and an adequate uater 5UPPly
have been availabl.e, lands have remained tmder cultivation. l'1here poor drain
ace, poor irrigation practices J or a coobina.t1on of these factors have occur
red, and hi(;;h "Tat.er tables, salinization, and excessive exchangeable sodiun
levels have developed, extensive areas have been abandoned. 'D1e great mnjO!"e
ity of lands uh1ch have rctulined under cultivation have been serionsly de.
pl(\tcd of fertility and organic matter.

Present aericuJ.ture can be c':~lracterized essentially as subsistence farming.
In eood years the better area. produc~ some carl~etable surplus; in averace
years the farmers operate Qlmost conplctely an a subsistence basis; and in
poor yeo.rs they require supplementation by 'Hbeat brought in frOD outside
sources.

~e farms ore smc.ll, f'rUBtlcntcd, and operated uith tenants and o:mn.. 1he
typical tQ.%"De? rnms o.bout five hectares (12 to 13 acres). '!he land is plal'Ted
"1th oxen and 0. steel point.ed stick pI0", and fields arc irriga:wd by rwminB



water into small basins bounded by low dutes. The distribution system which
serves the land is inadequate, consisting of meandering wa~er courses with
high, irregular spoil banks ~nth only the most primitive of water control
structures, if any at all.

Problems_~d Needs.

There is ~ great need for increased agricultural production in Afghanistan,
and the physical potential of the Shamalan Unit with respect to lands, water,
and climate is favorable for increased production of agricllltural goodsn
However, the area requires additional physical facilities before the base for
successful dcvelopn~nt is complete.

The Afghan Governraent has made a concentrated effort in the past to reestab
lish :?oymlation in this area and increasc agriculturnl production. Beginning
in the ea.rly ycars of t.he century and intensifying activities throughont the
IJ50'3, large ca.pital investments were made in the developmcnt of the Hclmnnd
V:.lleJ·', notably in the construction of dums, 11k1.in cnnals, and outlet drains,
but the agricultural returns ha.vc been disappointingly low.

A nunbcr of reasons contribute to these low returns. Among them exist inndc
quate distribution of irrig~tion water, irrigation of unsuitable Innds,
w~t0rloeeing, snlinity, incomplete or poor land preparation, and roor fn~ming

n.nd irrign. tion pr8.ctices. Ph,ysicnl lnputs in the forr.l of iIJprovcd seeds,
livestock, fertilizers, insecticides and machinery nre not nvnilable, ngri~

culturnl credit is non-existent except nt excessive interest charges, and
nuch work needs to be done in the way of social rcfor.m to chnng0 traditional
nttitudes of the people nwuy from ~cre subsistence.

Project wnds.

A detailed l~d cl~ssificntion survc~' of the Shnmnlan Unit wns made during
the ~~O year pc~iod 1965 to 1967 to ictcrmine the extent ~nd character of
the lmlrls nnd the~r suito.bility for irrigation fa.rrning under rrosent condi
tions. Rcml1ts of thnt survey o.l"e o.g fo11m-1S:

Lnnd Class
Cla.ss 1
Cl~ss 2
Class 3
Total Arab le
Irrigntcd Clnss 6
Non-irrig~tcd Clnss 6
Tot~l Cl~ssificd

Acres
6,788

15,272
10,648
32,708
1l,ll2
20,116
63,936

Hccto.res
2,747
6,180
4,309

13,236
4,497
8,141

25,874

The da.tn fron the field clnssific~tion ~ns interpreted in terrnw of fin~l

economic Innd cl~sscs ns they would be following ~ll rrojc~t dcrvelopnent,
o.ssUl:line correction of a.ll renedia.blc deficiencies. The finnl or "Follow
ing Project Dcvclt':rpnent" cla.ssifica.tion is the bnsis of the irriga.ble land
c1~sses. Deduction f')r r1.("j1ts-of'-"l"n.y hn.vl' b(~en mrui.e in the following tabu
Intion:



Lund Clo.ss
C:la.ss ''::;'l'--~------
Clo.ss 2
Cla.ss 3
Tota.l Irrigablc

Acres
29;21)5
1,380

754
31,399

Hecto.res
-li;B43

559
305

12,707

~ Plo.n of Devclovtlcnt.

The pla.n of devcl~1ent includes pl3ns, estiDates and rccoccendations for
an enlnracd, controlled and more efficient irriga.tion distribution system,
an adequate drninaBe ~stec, l~nd development, s011 amendments as required,
0. oeoad system., cmd a. systco of domestic lomter supply wells. Such improve
ncnts would pr~vide a. s~und physical b~sc upon which successful and pros
~crous c~rci~l 3griculturc could bc built.

7he nnin fea.tu.l"es of project dcvclopccnt would involve tho construction of:

~1n distribution laterals - 148 kilometers
Outlet nnd lo.tera.l dra.ins - 120 ltilometers
Ron.dwn.~rs - 396 ltilometers
L~d dcvclopQcnt for 31,400 acres
Domestic wells, nt lea.st 100

Cn.pitaJ. Costs

Fco.turc
Distribution system
Dro.innge system
Land dcvclopccnt
Ronds
Doncstic wnter 8,Ysten
SoU Ac.cndI1cnts
Rcscttlenent costs
Interest during construction

'!btal

Averncc Annu~l Benefits

Total
Pr1rJa.ry only

Dollo.rs
5,116,000
l,562~,OOO I
IJ962,OOO:: 6~cY

392,000
2&7 ,000
540,000
191,000
528,000

$lO~578,ooo

$ 2,505,000
842,000

Annual Project Costa

Ca.pit~l costs 451,000
o &Mcosts (increase over prescnt) 20,900

Tot'),l

Benefit Cost Ra.tio-
Total
Pr1rJo.r:f

$ 411,000

5f132 to 1.00
1.79 to 1.00



Recacccndcd Action.

It 1s recOJ:1t1cnded th~t HAVA .".dopt the proposed pla.n substantia.lly as pre
sented for full dcvelop:1ent of the S!mr.nlan Unit of the HclrJO.lld Valley
project.

It project developccnt is to be successful it is essential that the follow Q

1ng steps be t~oon by the responsible agencies of HAVA and RGA prior to con
stnlc'tion, Olld bc continued for yeo.rs a.fter develO'pt'lCnt.

(1) Instruct-...fnroers in I:lethods of Dodero ngriculturc and irrigation
pr:-.ctices.

(2) Provide nn ~vn1lnble source of cr~~it to purchase ~ew inputs.

(3) Make new inputs a.vo.Ua.ble t"or purchase l~'l the 10<:oJ. area on a
proper scMedule.

(4) Give the kind of support to the project farocxos which will create
confidence and instill incentives that nre required to ra.ise crop
yields nnd inconc levels.

(5) Devise n plan for the orderly renovnl and care of existing farmers
froD the land to be developed by blocks during the constructioo .
period, so tha.t successful and cO'l'lplete developncnt of the lands
and project features can be a.ccacpliShed.

Coinciding with construction of the project f~cilities, n program for effi
cient operation o.nd mintenance of the system tlUst be formulated QIld carried
out. A systeo should be ndopted for 'nstituting water charges on projcc~

lands to crente n fund for operations and nnintcnance of fncilities and for
rcpo.yocnt of constru.cted works under the project plon.
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CHAPTER I

Conclusions and Rocommendations

Conclus10!l8 •

There is a great need tor increased acricultural production in Afghanistan.
The dietary level of the population, both in quantity and quality, is poor,
especially for the sharecroppers and rural laborers. The domestic livestock
is ill-ted and 8tarvat1on OCCl1rS in winter months. wee amounts or wheat,
cotton goods, fats and oils must be imported yearly to meet national require
ments, and sach Afghan products as fresh and dried frui t and grapes could
reach 1areer markets in the subcontinent if their production were enhanced.
These statements are generally true for the Helmtlnd Valley area, including
the Shamalan Uni.t, as well as for the nation.

The physical potential of the Shamalan Unit. with respect to lands, water,
and climate, is favorable for increased production of agricultural goods.
However, many physical, social, and institutional weaknesses must be cor-
rected before production can advance significantly over present levels, and.
such correction must be continuous before high projected levels of Ol1tput
can be attained. Irrigation deficiencies must be removed, drainage proble1ft8
remedied, land properly prepared, the road network enlarged, a system ot
domestic wells instilled, 8011 aJY'.endmentB applied where needed, and research
conducted in the area of fertilizer deficiencies. After installation, the
project works must be properly operated and maintained. This will prepare
the base for sound agriculture, and must bo followed by improved farming
practices. Farm credit, improved seed and stock, fertilizer, insect and
disease control agents, and machinory must be introduced and successfully
used to create the returns of which the project is capable" At th'1 same time
pertinent rules and regulations should be- operating far land otoffi€:::,ship, and
adequate farm size, and chargee should bo made against water and le.nd to
cover operation and maintenance costs and a portion of capital co~~s~ If
the Shamalan Unit plan is implemented as recommended, the project wv!,'ks
correctly installed, operated, and maintained, and agriculture developed,
all within a framework of guiding legislation, then the project will be
financially feasible. The ratio of primar,y benefits to costs under these
conditions is estimated to }~ 1.79 to 1.00; the ratio of primary plus socond- -1
ar:Y benefits to costs $.06 to 1.00; and the ratio of prilMry, secondary, plus
development costs 5.32 to 1.00.

Economic feasibility of the project will depend larg~ly upon successful
operation of the farm units n There is ~ d£finite and direct relationship
between fann size and successful f,1.rm O~6!'~,:CY,1J and it is recommended that
th6 avern.ge farm in tho futur& Sh""ll:l h'2 ~or.::".iTr.,J.t l:lrger, and certunly no
smaller than the ave~age size exist:';~ t.cr;'J.v, '1:':ter COr.sc~ ·;.dation of frag
mented and sca+:t.er-cd holdings~ R3CI",',"T,cr.c't:d i'.J.~:i1 ~ize ch(;;:=..(~ bG n-:>t less
than 9.0 1rrigab~.G h'3ctares (22,2 1.0rf.";'I; t:~_us r..r:(.li.t.i(,rc·.~ ncnar~.:;lf' gra.zi.ng
la dB Thi . '" -1 b 1 t . 1 ~, . , • •• ., -,n. s S~~C; S:IC":.L 6 <l :mg-.r:rr-L &0:'.•. , (1r.., S"C'~_'. :,. ;,,·,rf:) a.E l.nOP1:LCl.U.';1",I.
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farmers became mor6 efficient, release their sharecroppers, replace their
oxen with machinery, and gradQ'111y exp~nd their holdings Q Farm units of
inadequate size will only perpetuate subsistence agriculture by denying
the farmer the base and bJ1Siness volwne upon which to build a commercial
unit.

/ .f'....'-J ~...r
",) ..• t'(~; ,,~I t·· ~.\ .:

Recommendations • ,~ ?/~ ,~ ,...
/

The Shamalan Unit should b66pproved for development substantially in ac·
cordance with tht existing/plan as presented, and with the provisions set
out in detail in the iRg~rin61 Agricultural EconolrJ.cs ~ and Financial
Analysis chapters of this r6port. It must be emphasized that this analysis
is valid only if the provisions are follow0d and adhGr~d to, but if they are
not, no base exists for justifying further invGstment in the Shrumalan
Project.

Partial or laggard implementation of the provisions, which could include in
complete construction and land leveling; f.:'iluro to provide for adequate
operation and maint6n:mee, W:lter delivery, and administration; subsistence
sized farm units; failure to incr~ase crop and livestock yields; or any or
all of these; will not produce the farm surpluses required to raise living
standards or to cover project costs. Partial irilplGmGntation of these pro
visions would ~ve the effoct of delaying project development and perpetu
ating subsistence conditions. Conditj.ons which resl.l1.t in lowered returns
and incomplete devolopment could not meet th~ requirembnt of economic sound
neBS dew~nded by Section 101 of the Foreign Aid and Related Agencies
Appropriation Act of 1963.
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CHAPTER II

Proble!T'~ and F~i3ds

Many problems must be solved and neerls fJ.1.f:5.lled if the Shamalan Unit is to
achieve successful development. The area requires additional facilities
before t~ base for successful dev~lo~ment is complete; farming is little
diff2ren t nc~ than it was in ~enturie~ past, and there is great need for an
ins:.i~.l·tj :',-,al fr'Wework to im·.Jlement development of its facilitic:s and its
a.grlc.'.::~t,.l::L_ :'he problems and n'=!~c~s of the Shamalan ar~.:l. m2Y be considi3red
to f(~.j:. ::"nto three principal catet,cries: project, agri~ultLlI'e, ar..d institu
tiona.l~

Pr~ject Problems and Needs.

The Shamalan Unit lands are handicapped by an insufficient water supply in
same areas, and by an inadequate and antiquated lateral system in general.
The o6Gign capacity of the main 3harr.alan Canal is insuff~.c::"ent, diverting only
21.24 cuoic meters per second (750 cubic feet per 6econ~) from the Boghra
Can3.1 ~ The arable area under tb:. S j; c....'1 I.a1an Canal is 13] Z16 ·.5 hectares
(32,7'}{1:J6 acr8s), of which 12,706"S' hE:.ctares (31,399.. ) ,.c1...eo) are considored
irriga~leo In arldition~ SOMe 4,'.67.3 hectares (1l,112.>~; acres) of class 6W
lands have a. hi~ t0ry of :>:-r19ation :too an established water right. Under
prese;nt 6E!timated di'Ter,sJuf!. requi!'Ements, peak demand \·lOuld require a total
divet'3ion cap~.city of abol.l.t 27.75 cubic meters per second (980 efs). A
feasible means of introducing new water into the Shamalan system is required.

Drainage in the project area ranges from adequate in certain local areas,) to
inadequate in general, to poor in other areas. Present drainage deficiencj~a

~esult in high groundwater tables, salinization of soils, and low crop yields
in selected areas. With an increased "Tater supply made available by a more
highly developed distribution system, drainage problems will be aggravated
and a more adequate drainage system will be required.. Since most lands in the
area are situat6d long distances from outlet drains, consideration must be
given first to ~onstructing new outlet drains and to rehabilitating existing
outlet and lateral drains~ The location and order of construotion of new
lateral drains should be based on continuing investigations, based on physical
requiremr.n-:'s and economic studies, after the existing drains have been im
proved and nerT ou,t:et drd.ins constructed.

Land preparation in the proj()~t area today is d.one by hand and with oxen
powered drags, a.nd to SOIr.S dr gree conforms to the present pattern of irriga
tion service fa~~.J.~tie3; but '·8ry sil\~ll :l·i.e~Jlr; ::nd basins, suitable for oxen
plowing and h"J.nd Cl'..J. tiv:, tj (jr; onl~T, )'J:"e t;·s ~~:"C1al products. Future develop
men't shoulrl bE; CO·13~cte.l r]~ 3. 'f.-r':Jj n-:. t f L:nc " ".~':-.. to follow cons truction of the
distribut:l ~n and rl,....,.5-~"-3.E'e sys+J€;JTlD, and t:· I" P-: ,,·:de t:1E: resettlement of farmers
on thoii" pro:ect. l·.f').J~\) The fielis sho,;.id )(; JJ;vei::,.l, smoothed, and shaped
by mechanic~l m~~~ ~0 fit ths designed water dist~iou~ion, drainage, and



road systems as much as possible, and with regard to the portions of the
existing systems that will be preserved and rehabilitated for the future.
Fields should be of sufficient size to pormit both efficient irrigation
practices and efficient machinery use as these skills develop ~nd mach1ne~

becomes available in the tuture.

Many areas in the project are characterized by sodie lands, i.e., high levels
of exchangeable sodium. Use or gypsum amendments is planned to replace the
sodium with calcium at an average rat~ of 13,500 kilogr~m9 p0r h0ctaro (6~O
short tons per acre) on the affected lands. 11ining, screening, pandling and
hauling this amendment to the: ram site would be project funct.ions and costs,
while spreading the material on the land and plowing it in would be farmer
responsibilities.

The Shamalan area at present is handicapped by an inadequate and poorly main
tained road system. Roads have been constructed on and adjacent to the banks
of the Sham.a1a.n Canal and the main drains, and a fair road exists on the
desert floor parallel to the wastern border of the project, but there is a
complete lack of farm and farm to secondary roads. The average farmer h&S
access to these existing secondary roads only on foot or by draft animal.
With the pl'ojected development of agriculture, farm surpluses will emerge and
will r£quire trans~ortation to the secondary roads~ Therefore a system of
service or tertiary roads is planned as a project expense at intervals of two
kilorrsters (1.2 miles) throughout the area. This will place no farm further
than one kilometer (0.6 mile) from a vehicular road.

Domestic water supplies for drinking, cooking, and bathing are traditionally
obtained from adjacent canals J juis .• or drains, or in some cases from private
shallow wells. This practice not only is a health hazard, but requires year
round irrigation service to supply domestic watcT e The main canal at prasent
cannot be closed for cleaning for more than 45 days per year, which tends to
aggravate drainage prvblcms and to prevent sufficient "down time" for cor
rective maintenance. During the construction period, approximately 100 WGlls
should be drilled at appropriate intervals in the area, to provide pota.hle
water to residents, and to increase averagE; canal d<'itlm time to 7, to 90 days
per year.

The Shamalan Project area soils are suspected of having massive deficiencies
of levels of adsorbed phosphates. Iron and zinc may also be lOWe Actual
requirements can be. determined. only by continuing field tests I but on the
basis ot findings in other old irrigated areas, deficiencies ranging up to
L.'o to 9GO kilograms of P2?$ per hectare (400 to 800 pounds per acre) could
f!lx1sto Although no specific project cost is allowed far this function, t.he.
25% overhead and engineering contingariCY' may coy.:::r too coots, if' tl.:~ts and
fiold work indicate that such deficiencies e~J::t and should be overc~me as
part of project development. Initial applic~ti:~ 01 such large e~ounts cf
fer-tilizer wonld be beyond the capacity of p-('.-)~·€ct farmers, but ann:J.c..l t3?
plieationa would be farmer responsibiJ.i tic;s an1 costs,..

Operation and maintenance of the present irrigation" drainage, and road



system is not adequate. Hethods must be improved and expanded to cover
upkeep and cleaning of main canals, laterals, the drainage system, and the
road network. This should include provision for collection of water charges.

Agricul..!'ural Problems and Needs

Agricultural problems and needs are the outgrowth of centuries of farming
with methods lihich tend to impoverish lands and depress yields 0 l/iany of the

. agricultural problems can be traced to physical causes; others ha.ve an in....
stitutional or sod.al base.

1~ host of physical factors contribute to poor farm returl1J3 Cl These include
inadequate land preparation; poor seed and inefficient seeding; inferior crop
and livestock varieties; lack of soil....buildin·; rotations (although some
alfalfa is grown, none is ever plowed un:ler as~een manure) J the nonavail
ability of commercial fertiliz ·~r, and )est and dis eat e control agents; and
lack of farm machinery. nther important factors are the use of much farm
manure for household fuel rather than being used for soil building, poor weed
control during the growing season, and the failure to use locally available
~sum as an amendment for sodic soils.

The basic ne~ating social causes for poor performance can be said to be the
traditional attitude of the farmers, their lack of er..centive, and a scanty
underst,anc:.in~ of scientific principles of farnrL1g. Among the results of
inhibiting or negative a~titudes are the nonav8.:i..labil:~.:~y of farm credit)
continued use of oxen, a feudal farm sharecrofP~: sit~ation, holdings ~~~ch

conform to the oxen-shal"ecrop~r complex of lab)!', fragmenta.tion of farms,
rudimentary development of an urban market and resultant low demand and weak
price structures for farm products, and poor transportation, handling, and
marketinz systems. Low levels of education, sardtation and health, and a
shortage of practical extension, demonstration, and training programs also
result rro~ these negativ'e attitudes.

-4....,,''''']

The traditional attitudes of subsistence peasants must yield if the area is I
to progress, but transformation of subsistence peasants to commercial farmers '
'nll require a revolution in mental coneepts. ~;:~"

Institutional Problems and Needs

It is obvious that a great change IlUlst occur if the area is to progretls and
to realize its potential. Not only must project works be installed and
operated efficiently, but the tarmers must develop and apply agricultural
techniques which will result in greater returns. To tacilitate the change
in social attitudes which must precede and accompany anY physical develop
ment, the government should smooth the way by preparing and em.eting basi.c
social and financial leg:i.slation. The Cadastral Survey of the Shamalan area
presently bein~ completed is essential for rlet.ermining land ownership. When



farmers are resettled en consolidated blocks they should, in fairness, be
placed on farms of adequate size and quality, and the Cadastral Survey will
be the base of such distribution. In certain areas of the Shamalan where
lands are presently water-short and are irrigated only on an intermittent
basis, but will receive a full water supply in the future, redistribution of
land after construction on the basis of exchange of land for water rights
may b~ considered.

A series of institutional changes must come about in the field of farm inputs
before substantial progress can be realized. The HAVA or RGA should in1tial
ly establish a mechanism to make credit available to farmers at reasonable
interest rates and repayment periods; simultaneously it should make available
in the local area the physical inputs which will raise the level of agricul
ture. The improved seed, livestock, fertilizer, insecticide, disease control
materials, and machinery should be readily purchasa.ble by the farmer with hls
credit, so he can procure his requirements on 5ite and in proper seasn--
Initially the Afghan Government will have to provide the credit and p\lTchase
and resell the inputs, but private business should be encouraged and be
allowed to engage in these operations as they develop. Credit should also
be made available for custom hiring of farm machinery, and possibly for paying
the seasonal labor which may become importa.nt as thp. use of tenants decreases.

Another basic question that can be solved o~ by legislation is the settle
ment of new farmers on Shamalan lands. The RGA enacted a law in 1965 which
would place new farmers on units that are too small to provide a sound baBe I
for commercial agriculture, and which in effect would tend to perpetuate
subsistence farming" Recommendations are made in the Economic and Financial
Analysis chapter regArding farm size, e.nd these should be considered if new
settlement is contemplated. However, the bulk of Shamalan lands are private
ly owned, and new settlement appears unwarranted o First preference for any
surplus lands should be made available to existing farrrers whose present
holdings are too small.

Strong le~lslation is required in the field of project repayment. If the
project devolops as projected, the fanters would definitely have the ability
to p~ the annual operation and maintenance cl~rges, and also to repay a
part of project capital costs. However, it would bE; unfair to ask the
farmers to repay full capital costs, for many secondary beneficiaries ot
project development would amerg2 and operate businesses whi,ch could not exist
in the absence of the project. Thorefore the farmers should be assigned re
payment of the principal portion of capital costs; the intt3re5t portion would
be collected indirectly from secondk~ sources.

Rules on correct operation and maintenance should be promulgated and en
forced. Irrign.t;.on water should be measured, and roleases made by right and
on a demand basis. Assessments should be ~~de accurately and promptly, and
collected systematically. The collection of w~ter tolls e~d land taxes
could be consolidated to reduce administr~tivG costs. In any case rules
and regulations on tax collection of n,11 types in the area are sorely needed.



Other Problems and Needs.
~

There are roughly 1,000 h8ctares (2,500 acres) of low lying land, bordering
the Helmand River along the eastern part of the unit area, subject to period
ic flooding, part or nearly all of which could possibly be developed for
woodlot or seaBonil irrigated pasture. Surplus water availnble during
periods of low demand would be used for these purposes. It may be feasible
to reclaim some of the class 6 lands by leaching and application of gypsl1m.
Practicability of this will have to ~e determined. by field and laborator,y
studies. Tree planting for watershed protection upstream in the headwaters
of the Helmand system could be initiated to retard water runoff in the basin
as an aid to f~ ood control. Addi tionaJ. gates could be installed at Kajakai
Dam to control floods more accurately.

Sediment encroachment. in the Kajakai Reservoir is d~pleting its storage
capacity. This will adversely affect water supply for irrigation and power
and flood control capabilities to an extent wr-Lich cannot be accurately pre..
dieted at this time. ~s the Kajakai Reservoir's capability of controlling
floods decreases, erosion and bank control of the Helmand River adjacent to
the project lands will become an increasing problem~ Protective works of
dikes and tree planting in addition to some reinforcement of river banks at
critical points should be planned and constructed. The Geological Survey
has made recent preliminary Atudies of sedi.Jnent inflows to the Kajaka1 and
Arghandab Reservoirs in support of recommendations by USAID/Afghanistan that
detailed studies be programed for the futursllI A statement by the Geological
Survey of their preliminary findings is included in the Water Supply chapter
of the report.
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CHAPrER. III

Iritroduct.ion

BaekEoun~..9f. ~.e~~n.d. ~'!...a}lsy Dey~lopn:.e.E!

The Royal }overnment of Afghanistan (RGA) has had a long history of develop
ment of the Helmand Valley in southern Afghanistan. Its interest and work
has included development of the Helmand 1iver and the Arghandab, its princi
pal tributary. This work dates back SCilie 50 or 60 ~re.ars J and its objectives
have been the creation of productive agriculture in the area, and settlement
of landless ?eople :rom other regions of Afghanistan. Commencing with the
-'$r17 years of this century, and continuinc; to the present, many attempts to
develop the area have been made e The followins outlines the history of de
velopmental work here, and brings the time and concepts into focus.

SQon after the turn of the 20th centur,r the Afghan Government became inter
ested in the Helmand region, and undertook r€~dir and rehabilitation work on
old irrigation systems. A particular case was the 3eraj Canal wl",ich "heads

. on the left or east bank of the Helmand above::irishk, and irrigates valley
and bench lands (owns tream as far as the -,\rghanc~.ab ~~ivcr ..

The early work on the Seraj canal evicently was uncert~{en to improve farming
and settlement opt:1ortuni~:ies in the valleyJ anc~ c1p"?arently much of this work
was cirected to providE homes and farms for '1'urk0.i.an and Uzbek refugees from
the Soviet Republics nor-'vh of the Amu Darya or OxilS River. This early work
indicated a cesi?e on the part of the Afghan Qovermnent to exploit the poten
ti41 agricultural and settlell1ent opportunities of the Helmand Valley region.

In the late 19301s, the Afr.;han Goverrunent erllployed a team of Japanese engin·,
eers to ira?rove ancl rehabilitate the old Deh Adam Khan Canal, which later wa(s
rea11ned and designated the Boghra Canalo This canal diverted water from th.e
R~lmand River above Girishk.. and irrigated alluvial valley lands along the
right. and west bank of the Helmand River. This canal had functioned for som!
200 years, and it was planned to enlarge and realine it to provide better
service to EXisting lands, and to bring water to new valley lands along the
\Mst bank as far as the system would rea.ch. This work was in1tiated with
hand. labor, anc~ hal not extende(~ more than 14 kilom€ters when the Second
World 1;ar compellec the .Tapanese to withdral,-l in "7€bruary 1942.

During the war years excavation was continu60 by the Afghans, snd by 1946
26 additional kilo~€t€rs of the canal were completed. This work included
an im?ortant revision in plans, as the f)oints of. di'l1ersion 'and" intake were
changed and € ntire canc.l sec tions were re locB.ted.

Work on the J€h Adam Kr~n Canal was the forerun~er of the much more extensive
Helmand Valley Projp-~t development which began 3~Cr. after World War II and
continued through the 1950's. After the war the .oyal Gove.rnment or Afghani...
stan (RGA) contracted with Morrison-Knudsen Co., Inc., a major American-basad



construction firm to carryout construction l'lork on various capita:'.. projects
wit)hin the country. In 1946 the firm established an affiliate, Morrison
Knudsen Af .~'an1stan, Inc. (MKA), to handle its Afghan operations. r'iXA es
tablished o~erating headquerters in Kandahar and continued work on the Deh
Adam Khan Canal, and initiated work on roads and other service facilities
in the Helmand Valley region.

In 1946 the Afghan ~overnment decided that the canal, now designated the
Bo~hra Canal, should be enlarned and extended to irri~.ate barren desert bench
land at areas now known as Nad-i-All and irarja, as well as valley lands in
the vicinity of Girishk. "'ith these new conce:?ts, what hed originally started
as a modest undert&<ing of rehabilitation anc im)rOVeill6nt of tr~ Deh AJam Khan
Canal was. now a major regional development princ~~ally concerned with develop
ing new irrigated lands and improving agriculture. !'iKA, in addition to aoghra
Canal work, over several years built roads, Established permanent camps and
towns, and trained many people in various skills, performing activities which
have had tar-reaching effects in the continued development ot the countr,y.

Some time atter the 30ghra Canal Nork got well unde~ way, it was realized
that the Helmand River, although a bountiful sU·~,)lier of water on an annual
basis, often had a vrry low flow during summer months when water was in .
most critical demand for irrigation. By 1949 the proposed development plan
had expanded, and units and facilities were acded until irrigation develop
ment embraced both the Helmand Valley from Kajakai to a point about 4, kilo
meters below 0arweshan and the Arghandab Valley in the vlcinity of Kandahal'.
Two major dams were con~··.·.~ucted, the Kajakai on tr.e Helmand River about 120
kilometers above 30st, ~~1 the Arghandab on the Arshandab River about 30
kilometer's northeast of Kandahar. The Boghra Canal was extended from the
diversion works above Girishk to a point soutl'rH'est of l-Iarja; the Shamalan
Canal was constructed to branch from the l03hra about 30 kilometers below
the diversion clam and extended along the right bank of the valley alluvial
lands nearly to Darweshan; and the Darweshan diversion dam and canal were
built to serve lands along the left bank for a distclnce of 50 kilometers.
In the Arghandab Valley, Arghandab Reservoir providec'. a more reliable water
8upplr; the South Canal was constructed to serve land in the Central Arghl,n
dab area around Kandahar; and the Tarnak Canal, an extension of the South
Canal, served the 'rarnak area south and ~outhwest of Kandahar to the vicinity
of the present Kandahar International A1rpf)rt. In ad('.ition, extensive irri
gation laterals ?nd drainage systems were Otmstructed in the Nad-i-Al1 and
Kuja areas and a substantial part of the major crains required were con
ItruC'ted in the Shamalan and Darweshan areas. A small hydroelectric plant
of ab.~t 3,000 KVA was constructed on the B01hra Canal about midway between
the diversion dam and Girishk as one of Ni\A I S last jobs in the Helmand Valley.

This construction activity bet.we~n the Helmand Valley .;uthority (new the
Helmand Arghandab Valley :.uthority) and MKA, was carried au: o-;t,..··Gcn 1946· and
19S9. When c:mtractual arrangements betwee.n RGA and MKA were terminated in
19S9, it was contemplated that f!.1rther development work, such as laterals,
S8condary and farm crains, anc land leve1jnz would be done by the Afghan
Construction Unit (now t.he HeLnand Arghanda'u Construction Unit) with the



poss:lble exception of some development work on farms to be done by land
owners.

At the time ~JCA closed down its Helmand Valley Project operations and HAVA
and HACU asswned primary responsibility for further c:evelopment work, most
units of the Helmand Valley Project, particularly the Shamalan, Darweshan,
Central Argh~ndab and Tarnale, were only partially complete, and efficient
irrigated agriculture was not possible over much of the area for which supply
canals had been pro'Tided. The Narja and Nad-i-Ali areas had been provided
fairly elaborate cistribution systems, and considerable drainage work had
been done in an effort to overcame very bad waterlog~ing and salinization
problems which developed soon after irrigation water became available. In
the course of the past six or seven years, HACU has done some land development
work in areas, p~rticu1arly in the South Tarnak area near Kandahar, and has
extended s~p)ly canals and laterals into such new areas as the Zarest at the
lower end of the Sharr~lan area. Some of this work has been ineffective as
the areas have since proven to be unsuited for irrigated agriculture. Although
a limited amount of development work is complete within the service area or
the Shamalan and Darweshan Canals, most of the irrigable lands in these units
are still without, moern efficient, distribution facilities o Additional drain
age is required, and most lands require leveling and smoothing for efficient
irrigated farming. No work has been done in the Central Arghandab area with
respect to distribution systems ana drainage, and land preparation and develop
ment work in the Tarnak area is not complete. A serious deficiency is the
total absence of roads w:i thin most of the farm areas.

In the early 196o's, development of the Helmand Valley entered a rur~ phase.
By 1959, Hor-rison-Knudsen Afghanistan, Inc., an(: its affiliate the Inter...
national Engineering Compal'l¥, Inc., had cOi.lpleted major reservoirs, canals,
and other ~.,orks, but only 1n a few instances was !lny land dev"lopment and
related work acc01'1lpli~hed. 1 'hen the contractual arrangement was terminated
in 19S9, the project could be considered only partially complete, for many
lateral systems, Jl"iB.jor and minor drains, and much land prepal"ation work re
ma1~ned to be done before the project lands could produce full benefits. It
was contemplated that further development work would be carried torward by
the construction division of the Helmand Valley Authority, or possibly through
construction contracts with qualified private contractors.

The Helmand Valley Aut!'H)rity, with its own financial ~esources and 80me grant
in-aid funds advanced by USAID, carried work forward to a limited extent.
However, as equipment wore out efficient oper:1tions were no longer possible
and RGA began to consider loans from qualified sources. In 1960 the RGA and
USAID agreed to study further development of the project in an expeditious
manner, ane to advise on existing opel"atlon~.

USAID in turn requ:stec. the 3ureau of Reclamat: on to c1irect and make the
necessary studies, and 0evelopment of the Helmand Valley entered a new phase.



Acc'!'Pl1shments of Work to 1960

When MKA l£ft the valley, much construction and some land development ~rork

had been accomplished. Although exact acrea1e ano eXJenditures are not known,
estimates on cevelopment by stage and on amount and allocations of expenditures
are shown. Although figures are approximate, they 90int out the course of
work to 1960.

Estimates of irrigated areas in the units developed by the HAVA: and of the
older irrigation systems in the Helmand and Arghai.1clab Valleys, :.ndicate that
the gross area under irrigation in the Helmand Valley is 101,500 hectares
(251,000 acres), includ ng 27,000 hectares (67,000 acres) in the lower Helmand
or Chahkansur area, a remote region near the Iranian frontier. This land is
provided a re2ular watEr supply, largely by Kajakai !i.eservoir (see Table 1).

In addition therf. may be '45,000 hectares (112,.00':' Bcres) irrigated in the
Arghandab region, ,)rincipally in the North Arghan::ab, C€n':~ral Arghandab, and
Tarnak units. This region is sup?lir-d water regUlated by Arghandab deservoir.

In the Helmand Valley, the Narja, Nad-i-Ali, Shamalan, and Darweshan units are
served by major c~nals constructed by the Helmand Valley Authority. The Seraj
and Kujakai ar6a, anc. the lowe~ Helmand area are served by old diversion and
canal systems and receive the bgnefits of a rE,;u12tsd wat.er supply by Kajakai
Reservoir, but are not provided with modern irriga"':ion, c'.rainage, or land prep
aration.

The gross areas receive full or partial water sUP91y and include lands of
various quality. In areas such as Nad-i-Ali and Larja, poor drainage c..nd
salinization are so pronounced that very substantial areas are nonirrigable.
These lands produce little or no returns, although they receive a water supply.
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In the Shamalan unit, where a detailed land classification survey has been
made, approximat,ely 32,000 acres are now classified irrigable of the gross
area of 40,000 acres originally thought irrigable. Detailed land classifi
cation for the Darweshan area will probably classify substantially less lands
as irrigable than are presently irrigated.

With the development of the Helmand Valley Project, beginning in the ear~

years of the century, Extending through the 1950's and continuing into the
current 1960 I s, the Af~han Government has made a concentrated effort to re~

establish populations in this region. By improvin~ the uater supply and
bringing in new land under the extensive canal systems, new farm units have
been established on which landless valley residents were settled. Emphasis
was placed on bringing in settlers from throughout the country, with partic
ular attention to settling Kochies, or pastoral norl18.ds. Farm units allocated
to settlers by goverrunent policy were small however, and generally inad(lquate
to p!'G~.ride T,10re than a subsistence sta.ndard of living. In areas where farm
fa~~lies were locatec on small tracts where poor drainag~ and salinization
developed, such as the Nad-i-Ali area where several thousand settlers were
originally located, many families abandoned their farms. The same situation
has prevailed to a considerable extent in the ilarja area, and to a lesser
extent in other project areas, particularly where abunda~t water supply was
used in cOililiination with poor drainage.

Although largs caDl-tal investments have been made to de"131op the Helmand
Valley, the .i"'eturns have been disap?ointingly lmr.. A number of reasons con
tribute to these low returns, including irrigatio!'i C: LU1suita')le lands wi-vh
poor soils, wa-c,erlog?'ing, salinity, and oth~r inhi'.Jitin(~ facto ......s, incomplete
or poor land ?re0aration on irrigable lands, and poor r~ng practioes.

To date, the ~A has eA'Pended more than :95,000,000 in all currencieS rot
development work in the Helmand Valley. ;,unc~ing for devaloptnent of the pro
ject has been from t: ree sources. The Af~han Governrrtent relied upon its own
financial resources c~_ing the initial construction w6rk, and has continued
to advance funds toward project construction since 1946. Two l~ans were
obtained from the Export~Import Bank, and grants have been made by the U. s.
Government through the International Coo :)€ration .~.dministratior.. (now USAID).
The loans, ~rants, and advances are sWThAarized by source in Table 2, and by
function in Table 3.



TABLE 2

Source of Fu:oos for Helmand Valle~l.}?~.!el~D!.e.-~t, 1946...1965

1st ' Export-Import Bank Loan, 1950 HKA Contract

2nd Export-Import 3ank Loan, 1954 MKA Contract

IeA Grant - 1954 HKA Contract

USAID Advances for HVA Operations as of 3/20/65

Subtotal

OOA Advances 1946-1964

Total {dollars)

Aighe.nis & Pak Rs. Y

'I~}TAL, all O1rrencies

) ""'--C1,.-' ",'-"

!I Converted to dollars at then current ratio.

$21,000,000

18,300,000

2,880,000

3,611,000

!45,791,000

21,492,000

$67, 28l; 000
_.-.--

28,204,0:)0

$95 ,487 ,000

;P "71 ["It" ('1? I 0' '-) ,,'
J



TABLE J

Reservoirs and l1.a.J.~r Waterway Structures

Kajakai Dam and aeservoir
Arghandab Dam and .leservoir
Boghra ~9'ersion and Powerhouse
Boghra Canal
Siphons, etc.
South Canal and Diversion Dam
Shamalan Canal
Miscellaneous

Subtotal, 3sservoirs and Major Structures

$13,431,000
7,490,000
3,,02,000
8,161,000

7$,000
3,307,000
S,107,ooo

lQ9jOPO

$41j782,OOO

Land Development

Had-i-Ali
Marja
Shamalan
Darweshan, including dj.version dam and canal
Seraj
Tamak
Arghandab (north)
Arghandab (south)

··f

2,972,000
a,393;OOO
4,709,000
7,010.000

2S0,000
7,42S,OOO

151;000
,).09,000

Subt.otal, I.and Development

Engineering, Construc~~on a~ ~·lif!..cellaneous

Roads
Powerp1aDt8 - Qirishk, Arghandab and. Kandahar
Services, surveys, ete.

Subtotal

TOTAL

9,863,000
3,560,000
2,164,000

$'1$,607,000

$88,408,000

Other expenditures were made for hydrologic stuc.ies, buildings" camps through
out, the project artZa8, and miscellanec)us work at v2LrioUB points in the valley
and bring t,he accountable total to alJllOst ~93,OOO,()OO. Such miscellaneous
items as schools probably bring the ac:countable total since 1964 to more than
$9S,OOO,OOO.



Burean of ~~~c.l_ar'1aY,_i.o.~....c~iy'i_~i,e.s_ .i~1,_~he~e,l!,l~nd"?a.l -.1o€l.

From 1960 to the ?res6nt, the lureau of rt6cla·mtion has been engaged in the
Helmand Valley. Its functions to 1964 were ~0visory, ?rimarily in the fields
of design, construction and operation and ffiaintenan~6. In 1964 the 3ureau
adrled a .?lannin2: te8j',l to its staff, to an21yz€ propos€c';. ex~ansions of the
project, while continuing its ad"7isory functions.

The ~ureau has had lon~ experience and tectnic~l com~et6nce in plannin~ and
in ')re )arin· rela,ted re?orts anc' its stuc',ies art 3eareG to determine the best
possibilities _or project devel09ment, anc to avoid Levelo~ment of uneconomical
projects. ';his is particularly important in c2!it2l-short nations such as
Afghanistan, :There caJital anr] hwnan resources should be allocated for maximwn
production. In addition to cemonstrating 9ractical development of land and
water resources, lureau analyses satisfy the leg2.l r€.cuirements of United
States foreign aid cr~teria.

"'I'hen loan a J.Jlications for resol1rce c.6velopmentJrojects are considered by
the Agency for International ~evelopm€nt, the a?~lications must demonstrate
that a proposed development )rlJject meets cert.ain crit.eria relating to econoLlio
ic and en~ine'-rL1g feasibility. This ?olicy, clearly enunoiated in Section
101 of the 7orei?;n .~i, and Relat,ed Agencies A~?ropriation Act of 1963, "re
~uires that none 0: the ;unGB therein ap?ro~riated (ot~er than funds provided
under the. Author"ization for "International or~2.r.izat.ions and pro~ramBn) shall
be used to finance the ccnstruction of any ~ew ilooc control, reclamation, or
othe.r water or related land resource ,Jroject or pTo.sram which l;,as not met the
!t_~ng:.~~_s. a?d..c!.i.~.r.i.a _u.s.c.d: .i,no~.e.t"e.r:n..i:noi.n.r,. _t"~e. f.€.a.s.ib,il?-.ty, _o.f" _l~l,~o"d. .c.~.n"t.x:o):,
r€cl~~tio~, anc other wat€r and related lane r€~ources ~rogrm'~ and projects
pro-)osoed'for-·colis·tr-uciti'or: ~ifthir: 'thOe' Urift'ed St2,t€.'S·O{ America" as- p-er-'memora"n':
dum of "the ·Pre"side-tit -ciited 'r,lay 15, "1962. tI '-;'/ se'nat,s' 'D"o·c·ume-rit No. 97, 87th
Congress, Lay 29, 1962 sets 'Jut :?olieies, standarG.s and procedures for such
projects. The provisions of this legislatior. have been contained in all sub
sequent ap)ropriation acts since 1963. Ther€fore, water resources programs
are analyzed accordin~ly, and projects must stanc the test of economic justi
fication a.nd financia.l sounduess to ;ualify :or lo~~~ under the loreign Aid
and Related Agencies A?)ropriation hct.

In 1964 the 1eclro~~tion ~lanning t~am was requested to 3elect an area for
u~~diate stu~y. Selection followed the prinei?le that areas with potential
for producin-, the. gre.dtest ecor.orr.ic returns in the shortest time should be
given first ?riority. After consieering soil, reil4inin~ engineerin~ and de
velopment work ar~ costs of s~ch work, qu&lification of the farm population,
proximity to Iilarket, anG. probatle returr.s after l',6velopment, the Shamalan area
was selected. This unit was considered tc have the best chance of successful

g Quoted froin ·1lF"eas"U:li1ity ~tudj,es, I1:conordc anc' Technical Soundness Analysis,
Capital Projects", ")ctober 1, 1964 - LE.°.')artment o~ State, Agency for Inter
natior..a1 j~evelO[.J.-.ent, l·:ashingtor., L.G., ,~. 'J. 1221.2, pg.IV. Underscoring
supplied.

_ lh _



development and of meeting the legal requirements of the Foreign Aid and
Related Agencies Appropriation Act.

Shortly G~ter the Sh~nalan area was selected, a request was received for
completed studies on a portion of the unit, to have land available for devel
opment by HACU when a pro~osed equipment loan became available. The ~estern

portion of the unit, an area of more than 5,300 arable hectares (over 13,000
acres), was selected for concentrated effort.

Work commenced in the West Shamalan Division as soon aa aerial photographs
for a mapping base became available, and various phases of the in~~stigations

have continued as lo~g as required. These consisted of detailed land classi
fication, drainage, economic, hydrologic, and irrigation denmnd investigations.
The objective is a plan to irrigate and drain the gross area, provide roads,
wells, and land development as needed, and to demonstrate the feasibility of
such work.

The expenditures ffi~de specifically for the Sh~nalan Canal and for land develop
ment from 1946 to date represent almost ~lO,OOO,OOO and a reasonable share of
joint costs of the storage dam, the Boghra Diversion Dam and the Boghra Canal
above the 3hamalan bifurcation brin~ this figure to at least $16,000,000.
Since the irrigable lands under the Shamalan Canal comprise about 32,000 ~cres,

this represents an existing investment of about ';J50o per irrigablc acre.

In the economic analysis of thG project, however, all previous tnvEstments
ar:; considered as "sunk ll costs and will not be considerod in f.s:imates of
annual cost or constitute any part of the economic analysis. T~s is based
on a legal requirement made in 1963 before 3ureau of Reclamation pl~nning

investigations were initiated. Project costs aro considered on the additional
or incremental costs required to complete the irrigation and drainage systems
and to properly prepare tho lands so that officient irrigatGd farming wil) be
possible. Annual project costs arc the amortized incremental investment, plus
annual operation, maintenance and replacement costs. Benefits are considerod
tho diff8rcncc between estimated future net farm returns and present net farm

'I r€;turns, less aTJ'lJ loss of benefits due to project construction.

This report, which sUp6rsed(~s and updates the "Draft Feasibility Report, West
Shamalan Division, 3hamalan Unit," December 1966, presents general information
on the Helmand Valley Proje,ot J and specific infonnation on the eeonanic and
physical feasibility of de~~lopment of the ~hamalan Unit. This area includes
all lands bounded by the Bas\haran ldash to the Eorth; the foot (,f the desert
escarpment to the westj the Helmand River to the east; and the Helmand River
and the Dasht-i-Hargo Desert to the south. These boundaries embrace a gross
area of 25,875 hectares (63,936 acres), of whiCh 12,707 hectares (31,399 acres)
are lrr1gable. The plan of development also provides lateral capacity to
serve some 4,497 hectares (11,112 acres) of class 6v.1 lands, which are not
suited for irrigation but which have been provided water in the past and
probably have established water rights.



f~vioU8 Reports

During the past 20 years the Helmand Valley has been the subject of many
investigations and studies. These studies have covered the field of re
source development, but most attention has be.en given to development and
utilization of land and water resources of' the basin, with part1c~lar em
phasis on irrigated agriculture. Some studies and reports have been quite
-eneral, usually for the purpose of identifying problems and suggesting
programs for achieving logical development. A few investigations and studies,
however J are quite canprehensive, and involve detailed research and data
relating to agricultw:'e I soil resources" water supply, engineering factors I

and econanic appraisals. An examination of various available reports and
memoranda reveals that a great deal of good information and advice has been
sup!?Ued, which. it accepted and followed in the past, would haVE resulted
today in a mal'ked i.I.l~)rOV€ment in agric\llture and irrigated farming within
the Helmand Valley region.

Same of the mort important reports l"Moh give information or make recommend
ations relating to the Helmand Valley in general, and may apply specifically
to the ~hamalan Project area are:

ItReport on Development of Helmand Valley, .~i'ghanistan" - prepared for the
International Cooperation Administration bjT the 'rudor Engineerinz Companyl
Washington, D. G. , November 19$6.

"The Kabul, KWlduz and Helmand Valleys, and the National Econonv of Afghan
istan" - a stUdy of regional resourCE:S and the comparative u:vantages of
development - by Aloys Arthur flichel. sponsored by the Offj.ce of Naval
Research .. Report No.5, prl~nted by National Academy of Sciences i National
Research Council, ilashingtont D. C. , 1959.

"Afghanistan ,~ Drainage and Related Problems" - by C. R. Naierho£er,
;1ureau of Reclamation, D6nver, Colorado, :.pril 196].

"The Helmand Valley - An Overall Review" - report by J. S. dens and
F. N. Holmgreen for USAm/Afghanistan, November 1962.-

"Drainage and Related Problems of Irrigation in the Helmand ValleY" .. by
C. ~1. l1a1erhof'er, Jureau ot Roclamation, Denver. Colorado, April~ If.>-Y

"Report on Soil arW. Water Resources of Southwest A:i.ghanistan" .. Volume I 
General; Volums III .. Project ArEas - prepared by the International Engin
eerl.ng Cor,lpany, Inc. (an affiliate of .l,iorrison..Knudsen Afghanistan),
San Francisco, California, Septe~r 19$9.

"Atghanistan - Zeonomics of Agricultural Production in Helmand Valley" 
by Ira H. Stevens, -~urEau of Reclamation, and Kamal Tarzi, Helmand
Valley Authority, OCtober 1965.
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ttDra£t Feasibility f ..eport, 1/lest Sharnalan Division, Shamalan Unit, Hel
mand Valley Project, Afghanistanlt - U. S" ureau of Reclalilation, N. G.
3arclay and YO'. Gl Hhitaker, Dost, Afghanistan, December 1966.

"Appendix A, Agricultural Economics, 1,Jest Shamalan Division, Shamalan
Unit, Helmand Valley Development Project", - U. S. 3ureau of Reclamation,
Bost, Afghanistan, January 1961.

In addition to these reports, many memoranda, short reports on specific
subjects, and other documents pertainin~ to the Helmand Valley or to sp~ci

fic aspects have b€E.n ~vritten. Nany of thesE. documents were originally in
~lliA files, or in the files of the Helmand V~lley Authority or other agencies.
These documents includE design memoranda, 1l1emoranda relating to proposed
development of certain phases of the He1n~nd Valley Project, Ex~ort-Import

Bank loan applications, and related feasibility reports. Host of the files 1
of lviKA were turned over to the Helmand Valley .:luthority by NKA in 1959. !
In the course of moving and reorganizati.on by HVA, much of this material
has been lost or misplaced and can no lonJer be 10cated.

The t1Tudor" report, prepared for the International Cooperation Administration
in 1956, was mado to review developments in the Helmand Valley and identify
prOblenw so that decisions could be reached relatin~ to further financing
and development. The stUdy was conducted by an outstanding group of experts,
contains pertinent information on the existin~ st2te of agriculture and
proj€ct works, and sug[;€sts logical steps for further dev€lop~l1cnt. This
tearll made stron~ recommendations relating to thG i£,lprOV€lilent :::1.' agriculture,
change in land use in some areas, size of farm units, operation and mainte;.
nance, an~ further project development.

ThE; "Kabul, Kunduz, and Helmand Valleys, and the l'Iational ~conomy of Afghan
istan" report by H.loys Arthar .1ichel is generally not available, as its dis
tribution has been on a limited and s61ective basis. However, sections of
the report relating to the Helmand Valley ~ive an incisive picture of the
history of development, and related problen~.

l'),!)-~ If' /
The C. Re Haierhofer reports in~ and l~give information on drainage
and other problems relating to irrigation in the He~nand Valley. riaierhofer
found that although drainage is an important pro~)l£rn in the valley it is by
no means the only problem, nor even thE princi9al problem. Maierhofer re
garded retarded ~griculture and lack of proper operation and rnaintenance
of the irrigation system to be primary proble.Jls in this area.

Another gE.ner~l report "The Helmand Valley - ;.n Overall Review" by Benz
and Holmgreen for USAID/A in 1962 reviewed problem..9 as of that time. This
report r6ca~~nd€d concentration on the area under water command, and avoid
ance of extendin~ irrigation to new areas.

"Report on oioil and l,'ate.r ;{esources of Southu€st Afghanistan" is commonly
known as th£ "Fly iu::port" in recognition of fJr. Slal.ldE. L. Fly', who exercised
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general supervision of investigations and studies cOI!ducted by International
EngineEring Company, Incr. in connection with this report. The Fly Report
is the result of €xtcnsi e reconnaissance investigations of the soil, water,
and climat:ic wi economic aSl')ects of the Helmand Valley Region. This report
presents an excellent reconnaissance appraisal of the agricultural and land
resources of the region, and also provide5 uaportant information on the
development potentialities of irrigation. It identifies many problems re
lating to the further development of irri5ated agriculture. Unfortunately,
much of the work done by Hr. Fly was concurrent, or even after, construction de
of important enginecrin~ works by the He~nanG Valley ~uthority and apparently
little recognition was given to information and ~uidance made available in
the report. Land aUG soil surveys were ~id€ to determine land use, soil
characteristics, an~ other factors. These details were mapped by recon
naissan(,;e surveys, and maps com)iled on a scale o~ 1:20,000 from survey data
sketched on aerial· photographs. The original maps Here never reproduced
for inclusi.on in theSE re00rts as they constitutE a massive volume of material,
but the original transparencies are now in the fi19s of th6 Engineering
Divis ion of the Helmand Arghandab ~i alley .•uthority 'I

The 3tevens-Tarzi report "Afghanistan - :~conomics of,gricultural Production
in the Helmand Valley", preSEnted current genera.l information on the agri
cultural, E.corornlc <lnd social situation in the HElmand Valley Project.

The Draft ,-i.E-port on the Hest Shamalan Division and the Agricult,qral Economics
Appendix w€.re prepared by the Dureau of Reclamation planning +.(lI,l to meet the
request for studies on a 7"'ortion of the Shamalan Unit. This '-.J ~~f.'t report
makes a preliminary scon:rr.::'c and 6n~in6€ring analysis of the ~'.c. ~'~crn portion '
of the Shamalan Unit, anG is scheduled for re?lacement by a cCrillJle'[je analysis 
and plan of development on th£ full unit.

. ~ .

. ~.-
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CHAPTER IV

General Description

~cat1on and Physical Featuros

Tho Helmand River basin occupies roughly tho southGrn haJj' of Afghanistan
(sGe Goneral Map.) The central section of the basin in the vicinity or
Bost and Kandahar, tho general arGa5 whore most current Helmand Valley
water resource development has occurred to date, lies in the vicinity of
longitude 65° oast and latitude )10 30" north. The main atem of the HGlmand
River rises west of Kabul high on the southorn slopes of tho Koh-i-Baba and
Hazara. ranges, 'Which rGach elevations of as much as 4,400 moters (1.4,400
fOGt) • These mountains arc part of th& renowned Hindu Kush range 0

From its source tho H~lmand flows southwestorly about 550 kilom€ters (340
miles), descending to an elevation of approxirnk~toly 7$0 Meters (2,460 fect)
at its confluence with the Arghandab Rivor ~t Kala Bist, a.n important his
torical site whore Ghaznavid kings established forts and castles and held
court some 800 to 900 years ago. Below Kala a:.i,st the river contin\los in
a south and southwost direction for another 120 kilOlTllitcrs (15 miles). than
turns and flows westerly for 200 kilolOOters (125 milos) into th3 Chahkansur
region or southwestern Afghanistan. Hero the stream turns ab~r:.ptly northward,
fioving into the Siastan basin on the border betwGGn Iran and :\.fghanistan
and roaching its law-est elevation of 484 metors (l,S90 f'eGt) H:>ove sea level.
At this point tho stream forms a landlocked lake and nnrsh DorO,!).. This lake
varies from year to yenr in content and area according to inflow a.nd evap
oration.

The Arghandah River is the most im?ortant tributary of the Helmand River.
It haads 1n tho mgion southwest of Ghazni, flows southwestGrly about 2$0
kilome~rs (lS5 miles) to a point a short distance below Kandahar J then
WGstorly to its junction with the Helmand at Kala Biate

Most of tho str6nmflow of th6 Hclmand and Arghandab Rivcrs origina.tes 1n
the headwatc.r aroas, either from rainfall at the intormedi.n.te elGvations in
winter and spring, or from snOWll1(;lt at tho highor olovations durIng late
spring and early st1l1'lmCr. The lower sflctions of the basin are desert areas
with littlo or no runoff, excc;pt for flash floods which result from intenso
but usually local r:dnstorma. These stronl'l1s ~o tho nnin sustaining resourCG
of the region.

The northorn half of the basin, ge-nerally the portion north of Kandah~r and
Girishk, is largely desert upland with ruggGd torr~in and large hills and
mountains dovoid of tr~(.s and shrubs. Othor vegetation is sp3I'se 0 The
sou~hern part of the b~in is dosert plains int~rsp(.rscdwith low to intcr
madla1ie mountain ranges and isol'1ted groups of hills. The mount~ins rise
200 to 400 met(;.rs (6$0 to 1,310 f'~et) UbO'TO the. surrounding tc,rrain. The
Dasht-1~go (~SGrt or Death), lyi.ng north :tnd w~st of the He1mD.nd River,

- ." -



is a sto\V desort whore tho land surface is generally armorplatad to 11 depth
ot 8G",,~ral centimeters with "desert pavomont", actually gravel and small.
stones, blackened from exposure and minoral stain. Tho Registan Desert
(Place of Sands) is a sand;( desert ~inl south of the Arghandab aud Helmand
Rivers. This is a groat wasteland of sand wh&ro 6nomous creecentAShaped
dunac spread across the landscape. Dl16 to too prevailing winds, particularll'
1n the sou.thern areas in the vicinity of tho Ir~tW1n frontier, the dunes
continually shift and movo across the desort floor.

The Shamalnn Unit occupie.s the alluvial plain along tho right or west side of
the H~lmand River beginning at a peint about 8 kilometGrs ($ miles) above
Boat, and extending downstroam some 60 ltUomo'tE.rs (37 Idlos) to the v1,cinity
of theMarja and Darwoshan Units. The location of those units and their re
lationship to one nnother and to the ~un canals is shown on __he key map.

Climate

T1"..e climato of tho Helmand Valloy rogion is hot nnd vory arid, particularly
at the lower olGvations where precipitation is scant. SumnlOrs are hot, es
pecially during June l> July nnd August, I1nd in tht; lower Sl6ction of the basin
maximums of above $2 centigrade (1260 Fahre.nhoit ) have been reported. The
vintE.rs aro mild, with minimum tompor~tu.ros not us~lly below f:rc.c.£ing. How
ever, minimwn tempuratur0R reach such It/vels as to make growinb tropical 3nd
subtropical plants such a~ citrus, dates, and bananas impraet-;,'"" l. In gsooral:/I
the dqs arc bright and s'}.nny and cloudy d3Ys g~ncrally occur 1.~: the winter.

One advEl'Ge cl1matic phcmomonon of the Hel.mo.nd region is thG C1o.nd and dust
storms vh1ch JYUlY occur at any time throughout the yf;lU', but ~ most common
in spring ~d tall. Thes~ storms are. usually of local origin ard are caused,
b;y winds which pick up sand and coarser particlos from th£ desert floor and
sweep them along, sOJOO.,t-ims severely limiting Visibility for soveral hours("

The regional dust storms which occasionally occur in the central p:uot of 't..M
basin are oft6n gonor~ted by high winds in tho Chakhansur d1at~tl; Here
vinda reportedly reaching velociti~s of 160 or more kilomet..ers per hour (100
miles or moro per hour) I pick up Band and. dust and whip ',:t aloft into gr.·oat
clouds. These clouds move north and northe:1St and tho finest particles e.von-
t\~ rea.ch heights of 2,$00 to 3,000 meters (8,200 to 9,840 teat) abo·ll'o tm
8\lrl'ounding terrain. Although tho dust particles in those high ~to~~ are
Jrl.er08copic in sizo, the a.tmosphere becOJllGs so s.:ltu:t'atod that horlson:tal
visibility on the. ground ma.y occtlS10nally be. rcducod to loss than OnfJ kilo...
_ter during periods of highest intensity, tlnd ofton the ground CM~,ot be
seen tran an airplane when flying at an elc-..vation of 1,000 to ),000 meters
(3,300 to 10,000 iGE:t) abovo the surface. Thoso stot'mS may lamt for savernl
dqs and dust J11,V sitt from too atmosphc.ro tor a Wvl,.;K or morc. SmaJ.l whirl
1dnd8, creating "dust devils" orc common on the desert l1t arw locality or t!mo.

Precipitation in tht:. ce.ntral sClction of tho basin at and ncar Bost !/ averago8

!7B'186don wnter year of October 1 thrvugh .s~cptom~r 30.



11Se$ DdJl1meters ($.3 inohes) a~n\1ally anc' occurs in the form of rain. ThG
m:I.n1I!lum annual precipitation for the per1()(~. of recor<.', 94.8 millim6ters (3.7
inches) oc~Uj,Ted in 19$9, an(~ the maximum annual ,:>recipitation of 175.7 101111
meters (7.7 inches} occurre(~ in 19S6. Almost all precipitation occurs fran ~
November to ;,prU, although some precipitation has infrequently occurred in
July. During the rest of the year, little or nO:lloisture falls. Average
figures for precipitation ant c.1str1bution <.:.urin".~ the ttrainy" season for the
period or record from Bast and Chah-i-.i,njir stations follow:

November 9.1
December 30.3
January 33.3
7ebruary 7.)
H1.rch 2S.0
,.pri1 16.2

!

Subtotal 121.2

Hay-OCtober 14.3

TOTAL 13,.$

Honth l·lill1m£tors Inches Annual
Distribution

_i!i*

0.36 6.8:J
1.19 22.~
1.31 24.6: ~
0.29 $.4;;
0.98 18.4%
0.64 ll.~";-
4.77 89.S~;

0.S6 101!5~-
S.3)~ lOU ·0,;

Almost 90 percent of tota,=. rainfall oc':.urs trom Nove,r,lber to ~~p~:':'l., anc~ over
6S percent, in Decembet', January and 14arch. This fall and spring moisture
supplies part of the moist~ req\dr6(~ for wheat procluction and provides
same sparse pasture for livestock on desert anc waste valley lands. However,
most of t,he water supply required for wheat, anc' all required for swmner and
tall crops, must 'be supplied by irrigation.

host prf4cipitat1on occurs as small daily amounts of 0. few millimeters.
H01l8Ver, an occasionally fairly heavy l·ainstorm causes flash floods, l'esulting
in damage to roads, canal structures and bric1!Jes" iiaximum precipitation
ooc.urring in a single fllonth at Boat was in January 1964 when almost 41 milli
~te" (i.8 inches) fell. Doubtless tar greater 8lilOUOts of high intensity
rainfall have occurrec. in local areas but because or lack of records the
volume has not be€n ~eterm1ned.

Evaporation in the central He.lmand Valley 1s -.tj,'y hi~h and greatly exceeds
precipitation. necorGB were obtained at Chah..i· .njir fa.' the period of
January 19S1 throur;h nO"lember 19S4, and at Bost from April 19$5 through
SeptGmber 1965. Using the Chah-i-Anj1lr recorc' for its entire length and
t.he aost recorct thl'0\13h September 1960, the weightGc'. average for a period
of ap?roximately nin€ years of pan evaporation is as tollows:



~hted ~oration
(-i-,·.n r ant" ~oit)

...1'ree Hater Surface
Pan Gvaporation _.__ (coa~'}~..!!!tt,~

!·al1iineflers Inches mIIIili6ters 'thc as. -
October 201 7.91 151 5.93
November 130 5.12 98 3.84
December 8) 3.27 62 2.45
January 81 3.19 61 2.39
?eb~uary 106 4.17 80 3.13
l-larch 164 6.46 123 4.84
April 250 9.84 188 7.38
Nay 345 13.58 259 10.19
J\1Il6 4)6 17.24 328 12.93
July 416 16.38 312 12.2,
~iugust 370 14.57 278 100 93
~ei?tember 268 10.55 201 1.91-

TOTAL 2,852 112.28 2,14l 848 20

llonnual pan eva90ration at Chah-i-Anj1r was about eight ~ercent above Bost,
although curing tdnter anc' sI1rin': evaporation is greater at Bost. Chah-i-Anjir
1s on the desert ~rrace s om~ rastance from the river, while the ,.,eather
station at aost 1s adjacent to the river, anl' humit ity an( winll probably account
for differences in overall annual amount.

Evaporation ('.ata was collected by use of evaporation ,Jans constructed of
galvaniaed metal with ~1mensions of 1.46 meters (51 inches) in diameter and
27 em (10.6 inches' deep. They are set on a brick base on the ground in
contrast with tht woocen cross slot base non,Ja11.y US6{~ by the U. S. ' :eather
Bureau. Theref'ore, the coefficient nomall}' use(~ for converting pan evapora
tion to f'rfZ.E. water surface E.Va90ration may be slightly Gifferant f'rom'the
u. S. t-!eath: r oureau coefficient or 75 -perCEnt USGl~. to compute free water
sartK'" evaporation.

Relative humidity in the area is not knOWI) i)recisely (ue to lack or reliable
records. Howc-:er, the area 18 characterized by vC;,ry low hwnid1ty on the
desert, r1sin~ in the irrigated areas under the influence of the irrigation
mld draina15t S:fGtc.ii1S ant' transpiration trom veze.tationo

1'~ratU1·G ,'.ata or the 30st area is also base(: on recorC's for the water
yefJr of Cctober 1 through S6ptc.mber 30. The c.:ata cover the period ot
Jan~ 19.$S to ae?teE~r 1965 inclus1v~ collected at the B9St weathe~
station. ~
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L'eillperature .;}r-tn :~>.>r Bost
(Degrees Centigrade)

Month Avr Max AvrMin Max Year Min Year

October 29., 8.4 38.8 1960 1.2 19,8
November 21.9 3.8 )1.0 19% .. 4.S 19S9
December 15.; 2.7 21.3 1959 -11.6 * 1964
January 14.2 1.9 24.8 1960 - 3.9 1960
l'ebruary 18.9 2.9 29.0 1960 - 4.1 1959
~1arch 24.0 10.6 33.0 1959 - ).1 1960
April 29., 13.0 39.7 1958 2.9 1960
May 3S.2 17.0 46.0 1956 8.9 1960
u'Une 40.0 20 lt8 45.6 1960 14.8 19"
Ja.1ly 41.7 23.4 46.) * 1955 16.7 19S8
August 40., 20~4 4S.1 19S5 14.0 195$
september 36.4 14.9 42.7 1960 8.0 1955

Annual,oC 28.9 11.7 37.5 3.)

Annua1,O, 84.0 S3.1 99., 31.9

* Denotes extreme (h6&3° C • 11,.30 FJ _11.60 c • n.lo F)

Records at Chah-i-Anjir begin in Jamary 1951 and the station was closed in
October 19S6. Max1.DWn temperatures recorded at thi., station are about 3°
centigrade above tOOse tor the Bost station, and the awrage mx1JIa1m 18 about
1° higher. S1nce Cbah-1-Anj1r 18 situated on the dry desert terrace, the
higher temlJel'ature probably results .from absence of the cooling effect of the
river and irrigated lands near the Boat station.

Water Resources

0Ir0tmd Water. Little information 1s available concerning the grcund water
resource. 0"1 the Helmand Valley rq1on. In certai.."l section. or the basin
extensive areas are irrigated bY'means of karee~e8, which drain water from
the top of the ground water reservoir.. Most of the ground water sources
which are developed by karenea are relati.vely shallow, probably not ex
ceeding 10 to 20 neter. (.30 to 6, teet) in BlOat insttmcea.

In the Kandahmc area a ftN deep arteswl wells have been developed which
presently produce a cont1nuoua nowe generally less than ~OO litera ($3
gallons) per minute. Deep water aquifcws may be available in 80me localities.
Before availability of deep ground wat0r eam be known$! extensive detailed
studies will be required ~
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,Uthough ground water stUdies have riot been made in the'alluvial vallqa in
the basin, liJoited informaticn on geolcg1 and"observation of a few wells
indicate a possibility for develvpingadequnte water from this source for
danestlc and municipal use at same localities. Along the Helmand River the'
valley alluvial deposits ,usually extend laterally across the valley from
edge to edge, and the depth above bedrock- apP9ars to be adequate to form .
good grcund water reservoirs J Serne test borings have be6n made which indi
cate that permeable gravels oV6rly1ng bodrock may generally be 10 tu 12
meters (32 to 39 feet) or thicker in some localities.

MUnicipal wells have been developed at Bast to Graw potable wat~r in ample
amcunts to supply town nc(;ds. These wells are about 75 moters (2$0 feet)
de€.p and apparently tap both water in tho alluvium nnd in the underl¥ing
bedrock. The water from the Best welle has total dissolved solids somewhat
1n excess of 1,000 parts per million as comp~ed to water in the nearb,y
Helmand Rivor which usually varies from 190 to 260 pD.rts per million. At
prescnt all villages and farmsteads obtain their (~omest1c water supply from
main canals, irrigation ditchDs, and drains thrcughout most' of th~ year, In
the early winter the main canals a.l!C ahut clowtf tor a pax-icd 'of about 4S days,
aoo during this poriod dLJnGSt1C: water is obtninuG. from pools in the canals,
canal drops, recoding drains, or shailow wolls cr pits which tap the high
water table. Water supplios now available. cunstitute a. health hazard for
they transmit various diseaso organisms. Grvund w:.ltc.r should be J.nvestigatod
and sar~tary wells for domestic water drilled wherever practicable. Wells
will not only materially improve the physical ~nvircmnent of the population,
but will also make possible more efficient operation of the Srli1..vnalan irriga
tion and drainage systems. With deep wells in operation, the C1.Mls can be
shut down during the period when irrigation water is nct in demand, thereby
penni.tting bet1ior maintenance ot the system, and also d6creasing soil water
lugging and drainage requirements.

8m-face WatEjr. Flews of the Arghandab and Helmand RivQ~s constitute the
pHnclPal d~pEHldable surface wator rGSourc6S of the basI-no DC,th of these
streams prorld6 wo.tor supply cf excGllent quality, and with stcrage prcvicit'v'
by the Kajakai and ArghaMab ft.E)scrvoirs, w~tEr suppliqfJ are essentially reg .."",
latGd throu.ghout the year. Kajakai Reservoir, with a:"Capa.city at 18"',406
hectare-nv:.tors (1,49$,000 acre-feet) bGlow thu crost or the unc~t7~
spUlway I Provides a high degreG ot regulation and carryuver storage ;MG makes
ample water aftilable to irrigate lands lying along the Helmand River: below
the dam. Recorda ot streamflow have been obtained at several points alona
the Helmand River, on same of the morEl important. tl·1butaries, and at some ~
the more important canal diversions. For the concurrent period of recordl,,~..
water 18an October 19S6 through september l~ the average annual h1stor~.
fi0M8 are: ~ ~:.

• • 0 • • • •

• e • • • • • (JHe1mand River bel~ Kajakai Dam

• • •
• • (J

• •
633,900 hectare-meters

$,139,,000 acre-tee~

628,100 hectan-meters
S,092,300 acre-teet



• • •
Helmand River at Darwcshan • • • • • • • • • • •

• • • • • • •
613,300 hectare-meters

,,4,8,400 acre-feet

• • • • • • • • • •

firGhandab River at K~la Biat • • • • • • 94~eoo hectare-mete.rs
166,900 acrc-fe~t

The complete period of rGcord shmm the avcra~e annual historical flows at
the same stations as follows:

Helmancl River into Kajakai, 1953-65 (13 yrs). • • 649,200 hectare-meters
• • ,,262,900 acre-feGt

Helmanc! RiVEr below Kajakai Dam, 1948-6f (19 yrs) 623,600 hectare-r.u:.ters
5,05",00 acre-feEt

Helmand River o.t Darweshan, 19$7-64 (8 yrs) • • • 673,300 hectare-meters
II • 5,458,500 acre-feet

Ar~handab River at Kala Biat, 1948...64 (11 yrs).. 86,400 h€ctare-meters
•• 70(1)200 acre-feet

Kajakai Reservoir bc:an to ~rovide r~~ulation on Janu~J 29, 1953 and Helmand
River flows reflect its re1ulatin~ effect subsequent to that do.te. Since
storage. was initi.J'ted, the natural now of. the HGl..mand has b8G:l subject to
de:)letion by evaporation from the reservoir, which for the wa+·::r years 1960
1965 inclus1v~ averaged about 7,800 hEctare-met~rs (63,000 acre-feEt) annually_
The maximwn annual flow occurred in the 19S7 water year when alrll0St l,llO,OOO
hectare-meters (9,000,000 acre-feEt) passed the Ga~e below Kajakai, canpared
to the miniLlwil flow in the 1963 vater year when 396,000 hectare-meters
(3,227,000 acre-lett) were released £1-0/11 the reservoir. For the 14...,.ear .
19S3 to 1966 period inclusive, the reservoir has filled and spUl&d 11 year'4 ,
Although this reservoir provi.des cOM1dera~le re·:-;ulation and has material.l3
reduced noodin~{ alon~~ the Relmancl, some 8,:>111s reach 8i,~nificant proportiona. '.
The maxiJitU1,l 8:,111 of record occurred in May 19$7 when a flood flow of 1,700
cubic ineters per se.cond (60,000 cubic fee. t per secone:) occurred at the gage
below tho danb 1"10001 ori:;na.tin~r below the (ar,l also are of considerable
significancsj as c6rt10t'18tt'atetl in .. larch 19$7 when a maxinlwn now of 3,71b cubic
meters per second (133,000 ef's) occurJred, These infrequent but rather lart;e
noeds in\tndate lar::6 areas or lowland alon;: the r:Lver, and in some instances
flood 80J'1"!e cult1vatet" lanc'.s which lie at lower elevations, These floods also
daJiVlr'e physical strue\ures near the river.

Ar~handab .leservoir has a ca~acity of 47,900 hectare-meters (38u f OOO acre
te£t) v~(:h_,ft~c~1ve~_rj;gw.a..t.e" _tbUriverJ The quality or water of the~
Helmand River 1s GOoC: to excellent for 1rri;~at1on ant: municipal and lcdus- - \
t,rial. use, .M~alY8ea or. the water t1'aa thE r·l11e1' ami. fr-am 1me j3o:-;:bra aod /
SbamAlan canals, "m!~h take water direetly f%'b"t tba~b£r., shew -that .to't1(1 )

l(i,;f ,,~~.\r> 'I _//
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dissolved solids vary frem a LunLnwa of ~bout 190 ~arts per million to a
maximum of about 260 ~arts :Jer million. 80CtiWIl constitutes about 16 percent
ot the total cations.

PaT't of the drains within the ~hamalan Unit an(~. the 1,Tad-i-nli 1·Jasteway are
OO1n-: considered in the project tllan for inte rjration with the irrigation
system of the Unit. These have waters with salt concentrations ran~~ng from
n.y:,rox1matel~r 1,000 to 1,500 r>arts per million. The:- do, however, have favor
able calciwn-sodiwn relationships, anc', m.i.xed l'ritil adequate quantities of
river water can be safely used for irrication.

Land Resources

The best lands in the He1r.~nd Valley re~ion are confined in the n~in to
valley alluvial cepcsits. These lands usuall}r lie in narrow strips alonG
either side of the rivE.r and are ;'enerally acces~ible for irrigation by
,zravity civersions from the river. The soils are :en£rally deep, mainly
loarns, silt 10arns, or silty clay loarns anf lesser amounts of saney 10arns,
usually overlyin ~ermeable ~ravel.

This is ~eneral1y true of the 3hmnalan Jnit, but since this Unit occupies
relatively recent river terraces and flood Jlains, the areas of Good land are
often spotty and c.:isassociateG.. Gravel bars, at or near the sl::-face, have
bet:n cl,e~osite(~ extensively throu":hout the valleY9 Winel erost\:11 and washing
have create<l unfavorabls t.o?o:;:raphy over ~)arts of the area, i:J:1,. ticularly ad
jacent to the river anc ~orderin~ the dllert.

Host of the valley lands alan:-·: the Helmancl liver 1-1hich are no";"! suitable or
have been suitable for irriGation, have been irri;~€te.c~ at one time or another
for many centuries. Where;oo(l c:raina~;e and an aclequate water sUl))ly are
aVailable, lands have remained under cultivation. Where ~)oor drainaee, poor
irrigation ?ractices, or a combination of these factors have occurred, and
high water tables J salinization, an(~ excessive exchanr:eable sodium levels
have develQ?ed, lar~e areas have been abandoned,

The great majority of lands which have remained unGer cultivation have been
seriously depleted of fertility aM orr.;anic .,Iatter. Very little fertilizer
or or~anic matter has been used, except on small aCl'eagea near villaljes where
some animal anc human manures have been apJliec. Soil-moisture relationships
are poor clue to low orr:anic matter levels, and fertility will be difficult
and expensive to buil"- up ant maintain.

To rectify these conLitions it will be necessary to develop a sound soil
inQroT/ement ,)ro";ram, incluc.:in·, $Jood crop rotations, adequate use of ~6en and
barnyard manures, ,lowin:-~ under crop residues, )robable use of initial massive
applications of conID~rc1al fertilizers tv buile up fertility to acceptable
levels, and continuin~; use of fertilizer tc ~Il(~et annual crop requirements.
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High to very hi';h exchangeable sodium levels occur in a sizable part of the
unit soils. These ty?ically contribute to poer soil ~hysical concition and
slow moisture intake rates. Hi.:h concentrations of exchangeable soc'iwn are
also toxic to cro)s. .ffectec lands ran~e from those on which crop yields
have been materially reauceL to those which have :~one completely out of pro
duction. They incluc1.e lands rann;in.;; frOitl those 'Nhich can be reclaimed at
relatively Iml costs to those where r€.clamation "lOulct not be economically
feasible. The !Ilost effective means fo,. recla.Lilin~ the sodic lands is by the
use of r,y~sum as a calcium amendment, accompanied by leaching, and by the
continuin~' use of or'~anic residue~, ~een manures and farm manures. GY~1Swn

is available in extensiVE workable Ge~osits in a number ef ~laces in the. .
valley.

The soils of the arable lan~s have ~ood bnsic ?hysical characteristics and
can be eX·.1ecte( to r€.s~)ond "1ell to ~'ood reclalnation, raa.nar;ement, anc fertility
builclin' .)ractices. These ;>ractices 2.re e.s~ential to buildin-.: sound agricul
ture in the area.

Trans?ort.:J.tion

;~fghanj_stan is a land~ocked nation, surrounded by other countries through
which peo')le ant: ~~:oods must ?ass to enter or leave the nation. !~fr~hanistan

is bounded on the north by the Turkoman, Uzbek, an0 Tadzhik 60viet Socialist
rte)ublics of the U.0.S.R}· on th~ east and south by the West Pakistan resion
of Pakistan; on the west by Iran; and on the extrene east at the tip of the
1-Jakhan Corridor by Sinkiane Province of the Republic of China. The )rincipal
~ort of entry for l·.f-~hanj,stan is Karachi, . est Pakistan, althour~h commocities
also enter and exit throu~h the Soviet Union and Iran.

Shi~ments into .Sshanistan from Karachi are -~enerally by railroad over two
rOl.ltes. One of these extends to ?eshawar some 36 kiloll1€ters (23 miles) east
of the :.f~·;han border. I rom this l)oint ~~oods are trucked over paved highway
thro~h the ~~hy':Jer Pass and along the Kabul River canyon to Kabul, which lies
some 225 kilometers (140 miles) frer.! 'eshawar. The other route, which fre
quently is us€.( lor relmand Valley shil)ments J is by rail from Karachi to
Chaman, which lies on the .)akistan side of the border, about 110 kilometers
(68 miles) southeast of Kandahar. Goods are truckecl over a paved hi~"hway

to Kandahar from r-::haman via the Af::"han border villa~e of Spin 3aldak, and a
contract is currEntly bein_~ ner:;otiated for construction of a railway spur on
the 11 kilometers (1 miles) between the two towns. This spur would pemit
sealed or bonc:ecl overseas shipments for j~f~;hanistan to pass thro~h West
Pakistan more quickly, and avoid various cl€arin.:;, customs, sidin;~, and
hand11n 7 char~es made on ~oods presently transshipped through }akistan.

On the north, the .mu Darya or Oxus River'is a COlilJilOn border for much of the
distance 'Jetwee n _.£'~;hanistan an(~ the 'joviet Union. fu:ports anc.: 1m )orts
leave and enter .S!'hanistan thr(ju~;h tt'10 )rinci)al hi:..h~.Nay routes. I ne route
is north from Kabul by pave( road across the Hindu .~ush mountains through the
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Salang T\lnnel, an(~ into ii.ussia across the "r.1U JJaI"1Ja ··.iver a few kilometers
north of Kunduz. The secane route, also by ~aV€0 road, is on the western
side of the country north frem HE.rat to Russia. The .unu Darya is a navi
~able stream on TThich car~':o is movec. ui.J anc1. (lo~m river 'by the 00viet Union.
liost commoGities to anc1 fronl the U.'::>.5.B.• travel by these two routes, in-

cluding a substantial ;,Jart of the petrolewn products used by ,,~fi~hanistan.

Iran bounds .•f ~,hanistan on the west. The i.Jrinci,.)al hi)n-ray route to Iran
runs west frOi,l Eerat throu:'~h Islam Kala to M6sheci , Iran, about 257 kiloI'leters
(160 miles) west of Herat. 1;. rail terminal at Heshed ~)rovides service to a
point near the western boundary of ~f~hanistan. The Belmand Valley obtains
a substantL.:l part of its petroleuin :)Toducts from Iran by this rcute, by
means of tanlcer trucks operatin·; from ueshed.

No roads or navi -·;able stre-JIlS connect r'~hanistan anC: the Republic of China.

~;ithin the ..) hffillalan Unit, a ·.:rave1 roac~ has been constructed an(1 is maintained
a10n:; lliOst of the len:th of the Shamalan Ganal. This road gives reasonably
r;;ood access to the c~ ntral part of the area, i'1hile unimproved roads along;
major Grains, althou.:h usually poorly maintainec', serve some sections of the
Unit. However, the.s€ drainbank roads, because of )oor quality or location,
fall far short or mectin reouirements for roa's and ','eneral access to most

~ .J

of the farl,l areas. At the fJresent tL'tle a~ ,ost all }rOducts moved to or from
the farms. are trans ')orted on c~ onkeys, Cai,l€Is, or the backs of human beings •
In the t>3.st, some roads have becn 'ouilt but abanc.~ol1e(' because of lack of
maintenance, or ,'u(~ to ~,h€ simple ~act th.:-t ·.....hey ~T€r€ not kep'::' o.?en~ As a
~art of )roject cl.evelopr..'~nt, it is essential th3t farm and 8'-:':'''"icG roac1s be
constructe.:.' at re2.son.:·ble intervals to perr,ut vehicular ..raffic to the farms.

There are no railroads within ...f.:--hanistan, am' until only recently the hi~;h

way system within the count~J was poorly developec.'.. Within the )ast few
years, several ,ave<l highways have been construc·l.€d \rh1ch provide ~~ood com
munication ')€t'-leen the :::>rincipal cities anc tOt·ms. :~€cently a concrete paved
hi~ay TrTaS com,leted from Kandahar throu-:.;h irishk am Delaram to Herat,
which passes within 50 kilometers (31 miles) of ~ost and extends north to the
doviet Union..nether branch of this hi, ;hlor3.Y is now ·;)ein. paved from Herat
westwrsrd to the boro€r at Islam Kala an\.~ 'Hithin the last year a modern paved
hi,;hway h.-'lS been completed between Kandahar and Kabul.

Under the )resent network of major roads lnthin ..f-,hanistan, truck, bUS, and
1utomobi16 trans,)ort.::.tion is available cn a :·ric~e re ional basis. Goods move
along a SysteiH which connects most nmjor cities, ant~ ~'lhich describes a great
rectanr·;le ove.r the CO'lntry, linkinf? Kabul, Ghazni, Kandahar, Jirishk, Herat,
!-'iaimana, 1.a7.ar-i-::>!l,3rif, Kunduz, 3a..~h1an, and bac'.c to Kabul, with spurs to
the Sovi~t, Pakistan an<: Iranian frontiers 0 ;1side frol: the existinl4 major
highways, roads a.re ,eoerally inadequate, anc' often are totally lacl~in3 for
rural areas.
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In the Hclmnnd Vcl.lcy rc~.:ion an improved -;ravel rone. about 50 kilometers
()l miles) lon~( extends northeast~vard from Bost to connect with the pavod
Kandahax"-Girishk-Hcrat hi;~hwaY'. other im)rovccl :,ravE.l roads have beon con
structed locally, scrvin'2; Chah-i-_'LOjir, !iarja, and Kajakai Dam. The Boot
Chah-i-Anjir road extends to Gi%'ishk alon" the BO)1ra Canal. In the Kandahar
area roads arE: poor.

Industrial ncvelopQent

Industrial development is VEry limited within the Relmand River Basin, and
most of what does exist is situated in the Kandahar area. In that city the
AfGhan GovertlJilGnt UonopoliE:s assembl;as trucks with im~)orted components,
raisin <lryinr< sheets process raisins for domestic consWilption as well as ex
port, a wool cloth w&avin~ plant, a wool sorting ~lant, a fruit processing
and cannitlG plant, and several other establishments either manufacture or
provide services and r~tail outlets for local consumption and export. Numer
ous snmll metal worksho~s, stores, and other cotta~~ industries process ;oods
for local consWilption.

Industries situ~tcd in th Bost area are ~enorally based on arriculture, al
thou~h same nonaGricultural in~ustries and enter)rises have developed. Th6
principal noteworthy incustries are a cotton gin, an oils~€d processin3
plant, an ala~)aster plant) a dairy products processin:-: plant, ai1G a heavy
construction enterprise.

The cotton ';in is a mod€~:~ ~lant which has Op€Tc1ted for threE : ';.asons. It
has a capacity of 130 metric tons (143 short tons) of seed cotton cla~lYI

based on a 20 hour operation. This represents about 40 metric tons (41+ short
tons) of lint, wh::.ch ';r€.atly Exceeds cotton procuction in the service area.

An oil mill is now b~in~: con~truct6d to 9rocess cotton or other oilseeds.
This installation will be co~)l€te with crushin., and oil ex)elling apparatus
as well as facilities for refinin~ and hydro~€n~tinG the crude cottonseed oil
and for makin~ soap. The plant as initially plann<;d and desi~ed has a
ca.pacity of 76 Il1£tric tons (84 short tons) daily. On the basis ot a ?OO day
operational pe.riod this represents a capacity of 15,200 Ji1€tric tons ,,--,750
short tons) annually which is also considerably in excess of local cottonseed
production" :~dditional cot'(,onseed may possibly be brou'ht in from outlying
areas ':Jy It1£;ans of lon~·: distance truckin~.

The dairy plant has been in o~Jeration a little OVer a y€ar and is presently
used to ~rocess milk )rocuced at the livestock er~erimGntal farm operated by
the }L~VA. It has almost all klnds of e:.quii:>m£nt re:.quired to process milk and
produce buttE.r, cheese., ice cream, and creaIll. The. plant has a calJacity or
S,OOO POllnrls of r.ullc daily, but to dat€ ~)roC\lction aVGra.f-~es 1,COO pounds ~
daily. It also distributes e~~8 which are :>roduced at the It~Vi\ poultry re- (:t""~
search fani}. It was contem:>lated that the iJlant would handle milk from sur- :
roundinr~ ?r1V:it£ fam.s, anc in thf; winter of 1966-61 thf; ?lant beGan the
purchase of milk from local sources.

....



The alabaster ?lant is an establishment equipped to salt and polish native
stone, which is quarried about 200 kilometers (125 miles) south of Bast.
All at the equipment is quite modern and the plant is capable of producing
exquisite stone products by hand carving and machine operations. The S~ ~

called alabaster is more nearly marble, as it takes a high polish, and is
harder than most forms of alabaster. Flat surface produ~ts are used for
floor tiles, ornamental wall coverings, and such ornamental furniture as
coffee and end tables. New equipment has been acquired £el' woodworking,
and this section of the industry is now in operation.

In addition to these industries, there are several minor traditional indus
tries in the J30st area. Among these are small gristmills which grind wheat
and corn. Whole wheat flour is used for making unleavened bread (unahn")
which is 'the principal staple in the diet of the population~ Cornmeal is
also used for bread to a smaller extent. The -riatmillsare either water
powered stone or steel bur mills situated at dTops along the Shamalan Canal,
or small steel bur mills driven by internal combustion engines.

There are a few brick kilns which produce soft, li~htly fired mud brick,
using came.lthorn or other shrubs as fuel. A few smnll shops that produoe
metal products and tailored goods in the 30st bazaar serve the local trade.

Health

Accurate statistical recorda regarding disease occurrence and general health
conditions are not available for people in the Hsunand Ar~handab Valley area,
but it is knm·m that generally poor health conditi.ons prevail throughout the
valley. These can be attributed largely to faulty home and personal sanita
tion, inadequate die-i#, contaminated water aup~)lies, and delay in seeking and
obtaining medical treatment.

Tuberculosis is probably- the most prevailing disease and the majority of the
patients seen on an outpatient basis at the 30st Hospital are afflicted.

Approximately 30 percent oithe region's population have tUberculosis, and
the high rate of infection is an out"rowth of poor health conditions in the
area. Tuberculosis is highly ccmmunicable, and ai.nce the local people have
no concept of isolstion of infected individuals, this disease is spreading
at an alarming rate within families and villages.

Cirrhosis of the liver is due primarily to poor diet. 3ecause of the cus
';omary dE-ley in seeking medical tr~atment, this condition usU2.l1y has reached
an advanced sta-e ",hen seen by doctors.

Halaria frequency is very high. With exception 01: some spraying 1n and near
Bost, there has never b€en general mosquito control in the valley. The only
control effort of cOllsequence has been the prohibit.ion of rice growlng in
the immediate vicinit.. of villages. Hedication, both for prophylaxis and
treatment is available at the hospital, but rarely used except when the
patient is hospitalized.

Bacillary dysentery is End~micJ and the majority o~ the population suffer
trom this diseaSE;. ~ high 1nc1d€nce of dys(nt(n~y is directly attributable



to poor sanitar)r concitions, unsafe water su))lies, ~n( unsanitary food
hanGlin~-: habits 0

other imDortant ciseases are abscesses, ascites (accm'lulation of serous
fluid in the ab<lor.Ien), various types of intestinal Horm infections, and
fevers of unknot,m orir:in.

Low standards of sanit~tion and p6~50nal cleanliness are probably the great
est contributors tel the ~)revailin- health con(itions. There are no sanitary
facilities in the villages an~ the prevailin~ )racticG of usinR adjacent
fields for o?€n latrines contributes to inf~ction and spread of many diseases.
These fie'~(:s serve as brEeding grounds for flies and other disease-translilitt.in:,;
insects ar~ cont~ninate drinkin~ water sU9)lies as well. There is a ~reat- ..
need for sound, com?rehensive ?ro~rm~s for €stablishins sanitary facilities,
teachin~ the L)eo:;le to use theSE facilities, an. teaching the need for keeping
themselves clean.

The COltli,10n diet falls far short of main·taining :?;oocl health. The great majority
of the peo;?le live larf";ely on br€ad and tea, occasionally sup... lemented by STild.11
quantities of frui.t~ v61",;etables, rice, mea.t and poultry. l'ruits and vegetables
are eaten in season and when income ~rmits their ?urchase, but constitute only
a small part of the usual ~iete The very low income of the avera~e resi~ent

limits cons'cJIi1ption to sT,lall quantities of meat, far short of aGequate daily
dietary r6quirei,ler.ts. Ir..:)rovement of food proc'uction to suplly adequate, well
balanced die ts is €ssent5. ~l to building up health levels in t~)f; valley IJ

r,'!ater sup)lies used for c'~'.!.':1kin"·, ccokin g washinc; foods, an( 'Jc l',hin~~ are
nearly all contaminatec~ c:.~lC: constitute a major source of infec·~:~on. Provision
for (€ep 111€11s for a safe water su()!ly jI anG. ec'.ucatin -.: the peoplE to use only
safe water shoulc be ?art of any future health lll~rovement pro~r~~.

The attitude tow?rd n~dicine, hospital admission and treatment is :.encral~

favorable. Peo?le in need of treatment usually have no objection to coming
to the hos'Jital anG arrivals at the hospital frequently exceed the nwnoer
that can be accomoCated. The doctors and nurses stdte that they have had no
problem with patients ref'lsing medicines. There is, however, a severe short
age of me~ical ~ersonnel in the valley anc their number must be aU@ffiSnted.

Education

Prior to the mi(! 1940 1s, when lJ.orrison..Knu(~s€n came into the valley J all of
the Government o~eratec~ schools were under the jurisdiction of the Provincial
Directorate of u~ucation. The only other schools were traditional schools
operated by mullahs in tht. villages.

\'/ith the. deVEl(1)ment of th6 Helmand Valley Project anc: the influx of people
into the. valle.y, thE. need for enlarq,in the school system in t~t=. val1.GY was
reco' ni1.ed. The Helrnanc Valley rtuthority €j,lbar1.<,':,( on a pro~~rarn in 1957 of
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adding adc1.itional schools to those which c0ulc' not be provic,ec'. within the
limited bu(~!:"et of the:. "S-nistry of Education.

There are now ten ele~,£ntary schools, twelve 'lilla~'6 schools, one teacher
training section, 2.nc~ one hiJ:h school. Only the 30st, Chah-i-Anjir and
tmrja elementary schools, and the Las~{ar Gah High school are coeducational.
The total enrol~lent in all schools operat~c uncer the Department of Edu
cation is 2,800 ~)u)ils. There are 35 teachers in ·the IL.Vl\. school system, of
which nine arE sra(~.uat6s frer;i the Dar !iU I i\.llamein (School of Teachers)
teacher training school in Kandahar, and 26 are untrained.

Lashkar Gah Hie::h vchool has to date ~)rocl.ucecl. 5S ,racluates. Of these 11 have
beE. n. sent to the ...lnerican University of 3eirut for hi',her training and four
have been enrollee in different coll€~es of Kabul Jniversity. The others have
been distributed in the various departillents 01 the:. :·u.JJli., accordin~ to needs.

During the Thirc~ _~ive Year Plan (1346 to 1350, or 1-;-67-1971), the Departli~:nt

of Eclucatiol1 '~)lans to establish 20 com.-liunity c<;.ntel.'s, 25 village schools, 16
elementary schools anG ei:;ht junior hi··.h schools. The c~€~)art1n€nt also plans
to offer one-year evening courses in ty.)in:·:, dre.fting, and accounting each
year, ?lus three-year courses in secrete.rial an( cl<;.rical trainin~. These
courses will be offered to ap)ro~ri2.te R\Vi, officials to increase their com
petency.

The Department of Education also ~l~ns to revise the curriculum of Lashkar Gab
Hir;h School to b~tter meet the interests an0 a~titud€s of the pu~ils, provide
the type of training neeG.£d by the ProJect, an( th€ n€€ds aTising from the
envirot'U"flE;nt.

The planned educational system for the valley h,::J.3 high 0.ims, 'Nith objectives
of ?rovidins a pror~am for expandin~ and li~?roving 9rimary, secondary and
village schools, provic'ing adult c;ducation, an(~ )roviding practical training
pro~rams in sanitation, health, agriculture, craftsTI1anshi~, etc. If these
goals are achievec., much w'~:i .. l be accomplished toward im-9rovin,'" literacy,
competency anc health conG~tions in the valley.

Settlement, ?olulatisn, Tradition, and CustOfll.

The Helmand Valley region, with its bountiful rivETs and arable lands along
the valleys and on some of the loore f avor~1.:>l3r situ·;t,£c'. terraces J is probably
one of the. crac.'.les of civilization, possioly cOL1t<;.mporary with the Tigris
and Eu >hraks ~.Talleys of the. l~ear East. Juilc..ing il13.te.rials suitable for
creatins 0en,~nEnt structQTeS are scarce ant it is likely that many of the
buildings anc' st~uctures erect€.0 by early r€sidsnts were constructed then,
as now J fron mud, and have lon::;: since vanis hed • To c.ate only a limited
amount of archaeolo-'ical "1Ork has been dont::., an(~ ide3.s concerning the early
history of thE. valley are largely s.J€.cul~tiv€. llthou;;h ancient ruins are
larp;ely nonexistent, scil borin;~s in vallEy alluvium along the HelInancl have



turned up fra~n€nts of ~ottery that ~ive evi0ence that old civilizations exis~~

alon~ the Helmanc lon~J lon~ aso. This is borne out by the fact that the
pottery shards co~me from depths of two meters 0r more" aoc are found in old
flood plains which ~rere laid down countles~ centuri.es ago.

Alexander the Great visited 1ihe valley over thr€( hunclr~d years BeC~ and
founded the existing city of Kandahar on the Arghandab i1iver about 1$0 kilo
meters (93 miles) east of 30st. (Until recently Jost was 'mown as Lashkar
Gah, which translated means "Place of the l·ii.litia") II Remains of "Alexander's
Wall" still stand at Kandahar, and Greek scul~.}tures hav"e recently been dis
covered in Excavations near that city. It is reportef ::.ha;t Alexan:lsl· traveled
downs tream alon 1: the Helmand into the Chakhans ur basin J) \,There he discovered
rlourishin~ conununities and cities alon~ the river.

More recently, probably some 800 or 900 years a'/o, various Gha;znavid kings
£stablishecl 1: orts and royal palaces alonr: the Helmand P.'~ fer in the vicinitY'
of Bost. One of the most spectacular or thGse ruins is K~la Jist and its
famous Arch" located at the- junction of the A!"hancl.ab and Helmand Rivers.
There are still magnificent old ruins of these forts anG palaces up anG dewn
the river indicating that a lar~e ?o?ulation resided in the valley at that
t1me41 Ir~igatecl agric r '.ture then as now was the. principal Sllp~)Ort of lite,
as evidenced by the mar..y old irril.;ation ditches ~Thich can be seen along the
river, and in terrace areas where under:;round water tunnels w,~re used. to
develop the subsurface water sUt>~?ly. DOUbtlessly I thousands Clf peo"CJle have
resided a.lon-" the Helnw.nd and Arr;handab Rivers in ~1ast centuril9s ("

Various factors contributed to the decline of the civilizations and recession
of population over the past few centuries. llOSt important of these WelTe the
invasions by various conquerin~ armies, particularly the iionr.;ols j the deter
ioration of irrigation works .. salinization of lands" and poor drninage; and
the massive depletion of soil fertility through ex~loitative farming which
took more frof,1 the land tha~ it returned. 3y the early 20th century few people
remained alon'~ the HelJr.and.

Since 1~5 the population of the valley has increaseG significantly. Since
tew population st~tistics have been collectec, estimates or fragmentar,y
Rtatistics must be used to obtain some idea 01' the urban and rural population
of the re~.;ion. Kandahar" cap!tal 01ty of Kandahar :~Jro,?·ince, is the major
urban center and second largest city in Af3hanistan. Estimates made by the
Hinistry of Pla(ming in 1960 indicate a. city population of approximately
115:000 ?ersons, and a population in rural areas, including provincial
villages, of almost 895,000. The population has undollbtedly increased,
particularly in the city proper. Some of t.he ulain streets are now paved,
and there is considerable build1n r

: activity in certain residential areas ..
l!ost buildings are construct..ed of li;~htly fired mud brick, and much of the
residential area is enclosed in compounds surroundsd by high mud walls.
The city is s~rveG by an electric power system whose present ca~ac1ty is
overt::·~s<1. Kandahar is a traditional Contral Asian city, wit~: :-:rr.['.lJ. bazaars
to serle the retail trade I no s6Wal?;G syst6m" and no piped wate~ sUl):,ly system.



'~later is obtained frorll 'the Patow Canal and its many laterals that pass through
the urban arGa.

Girishk, at the northern end of the Helmand Hiver irri~ation system, is the
s~cond lar~est city in the region. No reliable estimates of population are
available, but based on an estimate of 1,200 famili€s within the city, with
dn avera~e af six ~ersons per family, the population of the town may be from
7{OOO to 7,500 persons. Girishk is a typical traditional 81: all city common
to this section of Asia. Its houses and bazaars are built of soft mud bricks
fired in local ~dlns, and most of the residences are "r.Lthin com~)ounds with
high mud walls. The town has electric power from the hydroelectric generatin~

plant located nearby on the Boghra Canal.

Bost, located on the 1e.ft bank of the Helmancl aiver, is the ca~)ital of Helrnand
Prortnce and headquarten; of the Helmand Ar'~hanclab Valley Authority, which
operates under the iJ.nistry of Planninr,. No current information is available
on the po?ulation of this townj but it may have a total population of ).000
to 4,000 pErsons, incl:ldin~ outlyin~ villages. The central part of the town,
with an area of two or three square kilometers, is modern with a piped su??ly
of good quali ty water obtained from moderately de € l) ~Tclls; a sewa~e system;
an electric ?ower system which distributes ener~;y obtained from the generator
at Girishk; anc a local diesel standby plant. The central section of the
city was initially laid out ancl constrncteG. \-lith the help of •.o:r:ison-Knudaen
Afehanistan, Inc. in connr:ction with its developr:1~nt activities .• and the ardhia

tectural plan has been co""inued by the HelmanG. Ar',hanclab Val] p;.~r rtuthor1t1~

The buildinGS are modern i ..Iith thic'~ walls I and no 'totalled com[J~ 'nr.15 are found
in the central section of +.ovm. There are about 3,0 homes in ~._1:; modern sec
tion of r3ost, anc.~ probably one-thl1'd to one-half of the total pt:',-;u1ation re
sides in this areal The outlying areas are Bupported by traditionai Af~han
villages, some \1ith 61ectricity but no water or sewa~e Systems4 Houses there
are constructed of m\1d 'urick, and com:1ounds with hi';h mud walls are common.
An industrial area lies at the southern ed"e of town.

The Shamalan area alon~ the west side of the Helmand Valley includes all
lands under thE. Shamalan Canal system. There are. about 200 villages within
the area, "dth a combined total [.>opulation of ap)roximately 24,CCO persons.
The vill.aP,es vary in )o)ulatoion from a few familie.s to larger communities
containinr' •.lany families. Villaees are of traditional construction, usually
consistL-j,-: of mud huts without floors or windows. However, some new farm
houses are built vI' dried roue' brick and are considerably ,nora pretentious
than thE conventional huts. These houses are usually located outside the
v111af~es on inc1ivicual farm units, and many have recently been constructed .
by settlers. Sh~Alan villa~es have no 3ewa~e systems, for domestic water
sup?ly de96ndS u)on flaws of adjacent irri~ation ~itches and/or drains. Due
to mud construct-'!on an r lack of t)aint, the :';hamalan villages ~lv6 the im
pre551o~ of -;reat arre and permanence. HOWEver J the villarrers frequently
r~h2.ng(. sit~s to rc.,ove themselves from their \olaste makr:;_~ls, a:,~l a t.:·pical
life f''),:" a. villa'e is ei':'ht years, aftif~r \'lhich the huts '1:A."e de ..:. -; '.::';:!. and
the si+..6 farm6c'. ~rop yields are often sir~ni~icantly hi ':h<;r or~ ex-village
sites.



In the Shamalan area, as throughout, Afghanistan anc~ Central Asia, the ta.rnily
is the basic and fundamental unit of society, and family flroups tend to remain
tOf{ether as clans or extended fmnil1'3s. Clans in turn are bound into larger
tribal ~oups which C', c;.ntually cmbr,ace large sGgments ox" the national popu
lation. ..xtenced tar,ulies and tribal groups ~,r~ c1056ly knit by marriage.
within the tribe, anc~ e-, 'on by intormarriage wi.thin the Gxtenced family, the
tTibe, anc.', finally the country, in that orc.cr. Only recently has the:. Bo':ern
ment of Afghanistan taken major stGps to knit the population of the -:arlous
tribal groups into an 1ntG[T3.ted, unitiec nation. :.bout three yt:ars ago a
new constitution vTaS n/opte<l by the Go','cl"runcnt ant: tha Go' 'crt'U'n£nt is now
mo,in~) fonfare.: as a constitutional i,\onarchy functionitVs in accon:anee with
democratic princip1cso

VillagES within the ~hemalan art establishcc and orgznizec politically,
econanicallr, anc~ socially largely on the bnsis of the c;..~ten(.'G(l ramil~¥ or
clan. Th~ ','illagc chier or khan is the im,1.vi<.',\k'\l 1-1ho e::orcises ~ '6rall
leadershi.) , anr OHM lam.: and v111.a': (; S I anc: thrOU2.h author!ty v(. s t6d in him
by members 0; the. clan, oc(~up1~s tIne t)osition of "hcne.: manit in a:l.most all
matters conccrnin3 the. villa"'c. and its inhnbitants. ,.nother imt,ortant per
sonage. founc' in most '..illages is the mUllah, ",ho ircsides o·:er o.n('. r::e.nerally
c',irects thF. :r61i:£ious lit(;. of the community. Ht also Gxercises conside.:rable
i'c'U'luGnce in ,1011tical, social, ~nC: e(~ueatiot1~.l f',tatters. In ac('~,ition to
the. quaai- ~olit1cal organization of th~ ":arioWl ' 111agc8, a. sUb-~~:el'flOr,

who resicus 1n ithalach, repres£nts thE; centro.l gO':ernfllcmt anf.1 oxercises pol~~

tical anc a(~ninistr:ti1c ~uthority 1n th~ :re~ un~,r his jurisdiction.

'the ~diatE. ant: c:d,enc:c(~ family ~rnb£rs 01 the "illaac. khan usually opernte
thE. farms su.rrounding the village. ThE; in<.11' "1(\1;:1 f2.rmB ara either mm8(l
and operat€d by a sin_le man. by t"'Q or more brothers, a f'athGr nne son, or
other mal<- relati':es. In ad(ation most lan(.~O\·mcrs ha, c. tenant:; who work the
land on a share ~asis. an,: res1..:e 1n the ":111a36. Th6S~ tenants usually are
not rE..lat6<: to Eoi the.r the 1Jrane(:1atc family of the. landol'mer or the extended
family.

Lnnd parcEls in th,: Shamalan Ui£.8 are ba('ly 1'rap,lentet. and 1nc.!i·-1dual tr.ccts
are. small. Preliminary information devole Jet' by the Ca('astral Uurvey from
SI1r,:eys of the ~ lest ShtUlvllan D1-,is1on 1.nc',icates thai; lOOi', icual tracta &yer
age about 1.2 hectares (3 acres) each. Inc',1' 'it.ual c)r joint owners frequently
own se·:eral s~~)c.rau tracts, ,·71th an ~ver£'":.c size or hol~ings in the Vest
Shamalan iJi-;ision or about '1.1£ hectares (10.2 acres) per Ol,me.rship or irri
gnted L3.nd, :>lus one or ;'.\Ot"(. hE",ct.ar6.S of (Ory 1nn(. c'n the a-,/erage thGre are
two tenants pel:' O\,mership.

!£ieulture

~armin~ in thE. basin ('.c~Gn<.~s on irrigation. ,.zitli t.hc bult~ of the: \.rat~r s\1'P~)ly

pr<r'ti(~c.<:' by the He.lmanc! an!.! Arghandab R1-:crs, ane' their tribut~ .:.; V.i.. LanGs
be&;t suiuc. ~or irri~ation farming are al1u'.ial (e.posltn al1l.: ·:3o::"ley f1lls



along the ri\·er, usually occurring in narrat·r, irregular strips, and include
the Shamalan, DaI'1'1c.shan, anc~ J.rghandab are[l.s. 'rhe :;Graj area, lying be.tween
the Hc:.lnlanc'. t'.O<'. lxghanc'.ab ili",'e.rs north 0 305'(, is i11 rigate{: by the ::>sraj
Canal anG local jui syLtems. Other areas, inclu(:in'~. the barja and Nad-i-l:.li,
11e on benches .:lnG arE irrigated ,nth BtL.:ane.: ,~i'/er lmt6r. In certain local
i ties unde.r;1rounC. :HltC)' sUP.Jlies are ta9gec.: bj" ~carelSzos J or l-Tater tunnels,
which often c::tenc.~ sc' 'tral kilomGtcrs and t'io..ert .:;round l-later to the surface
where b~nchlanc.',s anc". high terraces are irrigated.

Pre-sent agricu'1,turc i.l the. Peln1an(~ an<.' .r:;ht"n(ab 'telleys can b€ charactc.r
ized as a 1l1i.;ture. of eubsiste.nce. and cOI1tl.iGrcial farming, lnth every area
havin, elc"lcn',:s of each typ€.. 'The Jl.r~handab rC3ion is generally more com
mercializE"" an, the '7:clmanc', re ;ion incl:i.nc(: f:lore to subsistence. ·.ltrough
few farms €.:ist H!1E~rc farmers do not [fl'O\'1 their 01m food, the area around
Kandahar 5 )£cializes in (:,rapes an..' treG fruits for the urban J,larkt7. t ancl
export. The centr~l ~ortion of the H~Li~nc Valley, princi?ally the ShamalBn,
Darweshan.. Nac'.-i- .li, ant' darja areas, pl·o(,~uces li""tle :or rtlark~t. These
project units gCl1er~',1.1y produce foot: for "the : ~rm family ane' tenants, but
11ttle in e~{ecss of home nf:.cC::s. In goo<~. y(.~r:.i the better areas produce S0ll16

marketable ~u~lus~ in averaGl years they o~erGtc a~~ost completely on a
Sub8istencc be.sis; ant: in ponr yc:.3.rS they r€(:uirc Sll} )le.mcntation by wheat
brought in frofn outs ic:C sources.

In the Hew.an£ .::.n('..•rgl-.an<:la.b r(;:~ion the: f,r,.rr.1S are small, fra",1:1ontec1, and
opor"':'.tec' \Iii th Ut1ants ane', oxene The typical :. armar Olms about fio:e hectarGs
(12 to 1) acrf.s) fi 1<(;. ps one to tHO oxen, hires on-.: or two tenants, e..nd grows
a. combinatioil or S'M~.ll ;~tiins (C):r:l.ncipall:- "'heat), alfalfa, gr3~es, fruit,
ve.getables!J CO~'11J (~ry beans, etr1f! cotton., In certain areas, as ths Shamalan,
Danreshan, an(,: lJJ.rja; cotton grmd.ng r€.cuircr.tent has bee.n enforced by the
HAVA 6 dos'!:. fa1'Tll£.rs }t£e0 cows and young cattle as Y'e?lacement stock tor
oxen, p~rc.has6 sh€c.J an(l goats in th<:. fall months for i"attenin~~ and home
use, maint·ttin a s.,.all tarr.\ flock of ch1e!~cos J ant'. ieeE'.p c.lonlceys am) occasion..
ally hox'ses for pacl( cnimalsQ

en a typical .:alle)' farm, laf},{: is plovJed torith o;:en and Do s tick plow with an
iron point; :io1(5 ar~ irrigated by runnin' water into small enclosed basins
bouncle.d by lOll ,-'il{l!.s; SCC!:' is ~roacleast <':ircctl;' on thl.~ surface and SOTlietilnes
plo:F9G in; ,,;r('ftiin'-~ ~)lants are not cultiva,u,:' or l1E.C dcc"; an(', crops are har"le.st
~d by hanclgu.sin~~ a slne.ll" cru(c et;.r\·ec'. knife or sickle.. for cutting small
gl"ains an{ ~lf~,li'a ~",n(~ t.lo· 'ar; ant' other cro9s ar~ har"~ste(l, "rithout fools.
· !hGat an( br.rle.y arc thresheC: by tramplin~> Hit;,: o::~n or t 'onkey tG9.A.!S and are
mn.'1::n.ge,(} on brcozy t:ays. Corn is shellec:. b:' c'rio:in', anlln'.lls over the ears,
or by hanc.:. GOiltrl1Crcial fertilizE;rs, insecticicl€~J ('isc3se control agents,
er~'6ctio:~ erc) rctG':liicms ,1,l8,chinery, iJllf>lc.rnc.nt.s, :.In<.'. cOMi,lcrcial credit are
11ttla knO l 11 b', the a::erage farmer. Un<lcr thes& contitiona cro" yields are
le:'M to "161"":t lOt'f. V~.rious surveys con<:ucu( in the. r~3ion consist6ntly have
report.ec: irri"Sakc: yielGs or less than h'lU' oi 'ih.:'t could b~ f.xpE.ctec: unrle.r
the prevailing soil, wate.r c.n{~ cliJn,:tic con,itionc. In recent Y6ars ",he.at
yielcts ha· "C rarqcc.' frOiit 170 kilor.;rwnB nr;,r hectnro (3 bushels per acre) in



the Nad-i-.li, to 1,790 kilograms per hectHre (30 oushels Pbt' acre) at
Darweshanj barley frOi',l 123 kilo?rarns ,er hcc·~.::r6 (2 1.Jushels per acre) in
the Mad...i ....li to 1~510 kilograms par hectare (28 bushels per acre) ih the
::'hamala.n; corn :~rvm 365 to 1,200 kilograms per hectar6 (6 to 19 bushels
per aCr'e) in various Kandahar local!ties; cotton yie1(:5 frol"tl 144 kilogra..1B
of seed cotton per hectare (128 pounds per acre) or less than one-tenth of
a bale per acre of lint in thE. !\la.d-i-;~li.e to 682 kilograms per hectare of
seed cotton (608!oun(s per acre, or 0.4 bale of lint) in the Shamalan;
alfalfa yilSlc.'.s» on a (~ried basis, have bc(;n recorc"ecl from 190 kilo2;r~ms

per hectara (110 90Un(~S per acre) in the l-Tac~...i-.·.li area to 5,365 kilograms
per hectare (4,790 pounds, or 284 ton per acr~) in the jhamalan; dry beans
from 119 kilograms ?6r hectare (106 pounds pc:;r 2.cre) in the Nac1-i-1I.li, to
785 kilo~rc.r,1S per hectare (700 pounds per acre) in the ;3hamalan; grapes
range frOt; 338 kilo€,'I'ams per hectare (,300 POU,,(:s ·~)er acre) in the. Na.d·,i...i.~li
to 3J 900 kilogrruiw per hectare (3,480 pounds per a~re) in the Shama1an.
ether yields for fruit, vegetables, rice, tobacco, anc minor crops are cor
respondin'lJr 10\01 0 liilk ~)roduction in the ..:.hamalan is about 170 kilograms
(1,69O pounds) per COlI per year, an(1 eg~ ;;>roc.ucticn is aJout 10 per hen per
yearc The r!ad....i ...i.li yields are ~enerally lovrest, an£.: this area is gradually
being aban(on~~ by its inhabitant3. ~lthough occasional fields an0 farms
are seen ~rlth yielcs in excess of the averages, others have even lower returns.

Annual farmer income thus is ?€ry low in this rE.gion.. ?1gures rl.\n from zero
net incm,16 in the. ~)oor areas, to the. equi,,.aJ.ant of "JOO per farm in the better
areas. The concE;pt of net income here means that farmers have a largr.r food
supply, for Ii ttl€: foo(l pi'oduction is con·...ertE.c'. into cash o It; is )oJ';ible
for fari:i€rS to havE. a nc.:? .::."tive income, \-Therein the farmer graclu.ally u~prec

iates his fann investm~nt ane workir.6 stock ~dthout replacing these assets.
In this re',ion the i,lorc prosperous farmers ha~:e more to eat anc'. some cash to
spend; thE poor fan,~~s conSUME as they procuce with no ma~~in for invest
ment; p.m.'. almost uni':ersally th€ f2Trr1 tenants, or sharecro,.:ners" Iiva at
the mar"<in of survival.



CHAPrER v

~itm1tura1 Economics



CHAPl'ER V

Agricultural Economics

Present Conditions

General

The Shamalan Unit lies south of Bost and west of the Helmand River. It is
a strip of alluvial land about 64 kilometers (40 miles) long and 1 - 7
kilometers (0.6 - 4.3 miles) wide. The gross area is 259 square kilometer~

(100 square miles) or 25,875 hectares (63,936 acres) of which 13,231 hec
tares (32,708 acres) are classed as arable, and 12,707 hectares (31,399
acres) are classified as irrigable. The area is now largely settled and
farmed with the nonarable portions being grazed by pastoral tribes, some of
whom remain in the area year around, while others come and go on a nomadic
basis.

The Unit, in common with the greater part of the farming areas of the Helmand
Valley and of Afghanistan, is worked under what can be best described as sub
sistence farming. The typical farmer 11 using ~rcha:lc equipment, oxen power,
and sharecroppers, grows his family food requirements and a small surplus for
exchange or sale. His advances since the Helmand River was controlled in
1954 are more of degree than innovation, for his practices and yields have not
materially improved since that time. The amount of land under regular culti
vation and the percentage of double cropping only have been augmented as a
re~ult of the more ~bundant and reliable water supply.

An assumption of an almost static agriculture, or ~t the very least an agri
cultural base that has not changed significantly since completion of Kajakai
Dam in 1954, appears valid in view of the traditional pattern of agriculture
and the very slowness with which innovations have thus far been accepted.

The future condition of agriculture in the Shamalan area can be improved only
with a '~reat and concerted effort on the part of Helmand Arghandab Valley
Authority officials and local farmers.. Hany factors - crop varieties, stock,
use of fertilizers, insecticides, green manures, crop rotations, better till
age, cultivation, h~est methods, credit, marketing, tenancy, farm size,
education and agricultural extension must be improved before a viable and
thriving economy can be developed. These iI'l()rOVements must come in additior
to the basic proposed project advances in water distribution and drainage,
land leveling, smoothin~ and shaping, farm roads, domestic water supply, and
application of soil amendments.

~en the REcl~n~tion planning team w~s intro~Jced to the Shamalan area late
in 196L very little stAtistical data were tvailable. Some economic infor
mation had been collected which dealt orim~rily with crop rotations, yields,
and social conditions of the in~~bitantD. The economics team conducted in
tensive sample surveys in the western port~on of the area (see Map LC$Ol-2
on the following ~~ge) in order to deterrr.ine more accurate costs and
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returns for the present situation. These d~ta, plus observations made and
information collected in other parts of the Shamalan area and other portions
of Afghanistan were also I~ed as 3 bas6 for projection of future conditions.
These statistics and observations bear the weight of projections built upon
them, and are the base upon which rational project analysis rests. other data
were collected and observations made in the Kanda£?r, Kabul, Jalalabad, and
Mazar-i-Sherif areas of Afghanistan, the SCARP 1:1 Project a.rea at Lahore,
West Pakistan, and the Khuzistan Project area at Dezful, Iran. The economics
team made an exhaustive economic analysis of the West Shamalan area, and by
measurement of the land planted in orchards and vineyards in the East, North,
and South Shamalan Divisions, study of aerial photographs, gener3l observa
tion, and land classification data, eJctr~.polatGd :findings to the full Shamalan
Unit. Date. for the west are:a were collected frem farmers using local weights
and measuros, standardized to avoid accounting ~rrors. The bulk of the detail
and statistical mnterial is included in the agricultural economics appendix.

The Shamal~n area operates under a feudal system of subsistence farming. The
average landowner employs ~n average of two tenants on a sharecrop basis, who
typically receive one-fifth to one-third of the product. The landlord oper
ates his holdings with oxen, farms an average cf 7.!~ hectares (18.2 acres),
and produces enough crop and animal product to sust,'lin himself and his ex
tended family from harvest to harvest oJ

The farmers in this ar~a, who art hampered by illiteracy, traditional beliefs,
laclc of medic2.l attention ~nd poor diet, haVE; acquired a very limited know··
le~ge of the factors or commercial farming. Farmers plow wivh tho oxen town
ar:"1 stick plow, bro~.dc9st seed by hand (sor,le cotton is hand. ')(9d0r~ in rows),
cultivat.f: with a small liookbill sick16, exercise little or I!() ;'lI.;:~,;:l. control,
thresh by driving liVestock over the gl'-;.in h63.ds, and winnow \'4"1.tn a wooden
pitchfork. They are greatly influencod by concepts of family, clan, and
tribe; support a mullah or rr:-ligious l€.~.der in almost every village; and in
general attempt to make each f,~ unit as self-sufficient as possible. Para
mount loyalty is placod in the family, and the average landlord family of
nine to ten members typicllly includes brothE;rs I cousins, ~nd more distant
relatives.

The L'lndlord family,.qn the aver~ge, has tho eq~ivalent of 3.3 workers, and
his terk~nt families !!contribute 1 0 9 worker-equiv~lents. Each man-equivalent
farms only 1.2 hectar~s (3.0 acres), and human labor is used exclusively for
all operations but plowing, threshing, ~nd hnulin~. The t~~ical operation
is arduous, but the total number ~f hours workGQ per day or per month on a
farm is quite lov1, s.vtra~ing not more th"l!; 75 full days per yenx' on the main.
crops, ~nth addition2.1 L~bor on minor crops, livestock, and fuel gathering~

!I Salinity Control ~nd Recla~Atic~ rro~sct.

y In this report the terms "tcntlOt" ::md IIshnrscropper ll are used inter
changE;;ably• Both r:.fer to 1. rur'll wOl'k(~r \"ho lives on a fn.rm that is not
his mom, \-lorks ~ccording to cOml!V:nd 0': thc l::.nd ormer, m::U<E.iS few manage
ME:r.t dr~cisi(:ms, a.nd receiv(;;s fer pay' sb~>rs of thE:: crop.



The typical OXEn team plows 6.1 hect~es (16.5 ~crcs). Therefore the pattern
emerges of a. landlord. owning 1.4 hectares (18.2 ~,crE:s); farming 6.1 hectares
(16.5 acres) with two tEnants ~nd one te~u of oxen; paying from 20 to 33% of
his crops to his ten'lnts; gl;n8r1.1ly consundng almost all he produces and pro
ducing 3. very sm,'~~ll surplus for s::'..16; ::'.nd typically living at a subsistence
standard. The tenant lives at the very m~.rgin of subsistence and often must
be kept from st~rving by lonns or gifts of whe~t from his landlord. The
docision-making process on the farm rests with the land owner. The important
crops grown in this ~ea are whe~t, cottOD, corn, and mung bc~ns, with minor
amounts of b~rley, alfalfa, fruit, vegetablos, grapes and horticultural crops.
Wheat is the busic crop, occupying about h.'llf th8 cropland. It is sown in
the f:11, winters over, and is harvested 6::'.rly the following swmner. Gener
ally whsat is double cropped with corn, ~nd IGSS frequently with mung beans
or carrots. Cott,on production sterns from .:l government edict which in 1965
required r~rs to plant 25% of th6ir land to this crop, and to market the
crop a.t thE: government monopoly at a low price. Corn and mung beans are
grown for h~~n food, ~nd are valuable in stretching the wheat diet, particu
larly in ,~.:.dv~ncE of the new harvest. Barley is usod primarily for livestock
feed; alfalfa and clover nre cut Rreen ~nd fed to QAen as required; fruit~

vE:getab1es, and grapes arE: used locally for food; ~nd corn stalks and Wh6~t,

barley, ':~nd bE-an str;1w '1.r6 fed to livestock. The average farmer double crops
about 1.1 hectares (4.2 ncr~s) pE:r year, or 2i~ of his land.

Small n~~bers of livestock ~e kept, princip~lly for draft purposes. Cows
ar~ used less for rnilk than as a source of bull cilvss, ~.nd the best and
strong0st young bulls are c~stratGd for thG plml. Sheep and goats are Pl~

chased from nom~ds in the fall ~nd fattened ~or vnnter meat; small numbers
of poultr:r :.\re kept tc SCf'.v€:Ug"; on the; farm ~nd to provide occasional eggs
and mfJn.t; ~.mC: donkc.ys, or r!lXely horses, are used for hauling and riding. In
the are3. fE.'tr farmc.rs keGp camels, but rent them 2.S needed from nOl1l:'lds. Due
to th6 lack of farm to ditchbank roads or farm to desert roads, products
movit~ to ~nd fra~ thG farms ~r8 carried on the backs of donkej~, camels,
oxen or men. Some produce is collected ~t central points ~nd ~lu1ed by truck
or camEo1 to Bost.

Yields without exception ar6 low. This is due to poor s~€dbed preparation,
bro~rlcast s~Ning, uneven coverage of s~ed, lack of chemical fertilizers and
gypsum, in~dequate weedir~ ~nd cultiv~tion, unL~proved, mixed, and low
yielding v~rieties of seed and stock, occ~sionnl uncontrolled depredations
of insects and ciise~sE:s, small quantities of manure, 0.00 low organic matter
content of the soil, :>.nd l.:l.ck of proper rot.- tions, nonavailability of farm
credit, 1.00. in gr(.~~t part to the 'lp:lthy 1.ncl indiff6rencG on tho part of the
farmers 1.nd a lack of ~nd6rst1nding of scientific principles of plant and
~nll~ production. The f~vor~blG factors are the availability of good quality
wat6r, the lon;:;, vl~ gr01·ring sf;;ason, the :.>ot<;-nti'l1 productivity of the soill
and the gradu.'.~ r.1GvGloprnE;nt of ~n urban sector in Afghanistan. In the
Sha.r'lt:"l.lan are:·:l the social :md economic r:;rt.rJ~r th3.n the physic.'ll factors 1n
hibi"', dr-veloprrtE:n7... , for '1.11 of the basic G.'1.:,lS8S of poc::, yield 'lnd returns ('~.n

b,;;. r'., :edied thro..l.gh rf.l.'tional '.i.S€' of imoroverJ intJ'lts, c.o(.IpE.r'ltlon of farmc)'s
J b.

and'jfficials, mere efficiE.nt "l8.tc.r contr01, ~.. '. '~dc~ir(; t,_ l.dv::lnce ..



Primary Income

The derivation and compilation of present primary income, or income without
the proposed Shamalan Project, are b~sed on field work,office analysis and
SUI1II1arY. and extrapolation. In the fall of 1965 two teams from the Econom
ics Branch conducted intensive interviews in the area, spending roughly five
hours on each of )6 farms, and visiting each farmer an average of three times.
Analyses of the findings, and general knowledge of the area, comprise the
base of the economic analysis of the Shamalan Unit. Map LC$Ol-2 shows the
location of the sample farms in the Unit.

The Shamalan Unit is farmed almost entirely by private operators of long
tenure, and the remainder generally are recent settlers, all of whom live on
the land. Absentee ownership is not observed. Some 12.707 hectares (31,399
acres) are irrigable, and the remainder is used for marginal grazing of
sheep and goats by pastoral tribes. The adjacent desert lands are used for
camel grazing. Of the irrigable portion today, 20.7% is land class 1; 46.1%
is class 2; and 32.6% is land class 3.

An accm'Elte determination of crop and livestock yields and gross and net
farm returns was an important objective of this survey. Production data
were collected, prices gathered from t:u-mers and markets, and fields were
located, walked, and measured with the aid of aerial photographs. Although
the bulk of the produce, except cotton, is consumed at home and t~,aver mar
keted, an accurate determination at the cash value of the product that the
farmer produces and consumes was made to reduce all physical produce to a
cOlllnon denominator.

Gross income is taken as the sum of the value of crops, livestock products,
fuel, and the annual value of livestock. It is the monetary equivalent of
the annual producUon of the area. The value of alfalfa, clmrer, and crop
residue ted entirely to livestock is included with the value of livestock
and 11vestock products.

Net income is the difference between gross farm income and farm coets. Farm
costs in '~his area" whether paid in kind or in legal tender, are the swn of
crop payments to tenants, oxen reed, seed, cleaning and storage losses j

hauling, livestock purchases, depreciation and repair of" the farn'i invest
mef~, interest, t~[es, and operation and maintenance.

Calculation of Grof~s meoFe. The yield levels and prices recorded in 1965,
Which Is eonsideredrt.'01Y3a more favorable year for crop production in the
area than 1964 or 19f-6 S1 are presented below, and in'greater detail in the
appendix, in the metric and English systems of weights and measures:



Kg/Hectare $/Kilograpt Unit/Acre $/Unit
I

Wheat 1,217 0.060 18.1 bu 1.640/bu
Barley 1,286 0.026 23.9 It 0.056/"
Cotton, raw 661 0.157 590 lb 0.071/1b

lint (201) 0.392 (185 Ib) 0.178/"
seed (454) 0.029 (40, Ib) 0.013/"

Alfalfa, dry 5,358 0.001 2~4 ton 6.840/ton
Orchard 8,069 0.026 7,199 Ib O.012/1b
Garden 6,425 0.009 5,732 Ib 0.004/"
Vineyard 2 971 0.024 2,651 n O.O~l/", .

Corn 621 0.039 9$9 bu l o000/bu
Carrots 3,702 0.007 3,303 lb 0.OO3/1b
Mung beans 311 0.046 283 Ib 04ll021/n
Sunflower 340 00 117 305 lb 0.053/11

1-tilk per cow per year ~ )84 kg 00 030 84, Ib 0.014/"
Eggs per hen per year Y 43 eggs 0.013/egg 43 eggs O.013/egg

Annual vD.1ue of Iivf:stoek No./Hectare $/Head ~/Acre.
OXen 0.21 6.35 0.11
Milk C~ 0.29 2.89 0.12
Other cattla 0.29 2.31 0.12
Donkeys and horses 0.19 0.26 0.08
Sheep and goats 0.2c 1C.,72 Oell
Poultry 8.07 0.36 3.27

Prices for farm products ar~ based on average 196, market prices. For cotton
th6 net return re~eived by HAVA exclusive of processing is used to ~OJnptlte

gross returns. tinder the 1965 cotton progr::un for the HelnJ.and Valley, the
price received by farmers is dict.:.ted by the Afghan government, and fCll."'1OOra
are expected to plant cotton in accordance;, with acreage allotment. M01"6

liberal rules warv used in 1966 and 1967. The 1965 gross valua of seed.
cotton was $200.36 per short ton, and from this $58e 77 per ahort ton 18 de
ducted to cover the costs of seed returned to the farmers for planting, O-f
hauling raw cotton from the buying stations to the gin in Boat, and of
ginningCj This leaves a value of $141.'9 per short ton to HAVA for seed
cotton. HAVA pays the farmer $68.05 per short ton of seed cotton, or 46% of
the value for growing, harvE;st:'~g, t~nd transporting it to the weighing and
buying stations. Under this program, cotton production under edict at
manag6d prices constitutes an indirect "taxu , which has the affect of making
cotton relativ€ly less profitable than other crops.

Gross income is $1,231,893 for the irrigated lands in the Shamalan area" or
$97.42 per hec~ar6 ($39.42 per acre). This is the 1965 computation of the
annual valu.e of all field crops, craMrds, vineyards, gardens :I livestock

!I. Excludes milk eO:.1sumed by the cal.!.
y Exclu£les eggs set under hen.



products, annual sale or consumption valae of Hork or dre.ft stock, the value
of poultry, of sheep and goats purchased for fattening and slaughter, and of
£'uel ga.thered on the farm a.nd along the river. It excludes the value of
crops and crop residue fed to livestock, wnich are included instead with
livestock returns~

The project. has a calculated net income of $24,671 on the nonarable grazing
lands. The income is based on carrying capacity' of the 12,638 hectares
(31,229 acres) of nonarable land in the project area. Land subclass 6w .!.s
considered to have a carrying capacity of one animal unit per 1.6 hectaJ.":..9
(4~O acres), and sUbclass 6sa one an:unal unit per 16 hectares (40 acres)!"
This poor pasture in the future should be included only as adjuncts to tl:e ri
basi~ farm unit." and should not form the basis Q1

J a tab unit. Salt toleran~

grasses ~nd 'trees should be tried in this area.. If woodlots are successful, :
mdsr a carefully controlled cuttiP.g program farmers may be able to reduce
their dependence on crop residue and manure for tuel, and thus return more
CTganic rna'toter to the lande

Tables l'roA and 1-3 present gross and net income for the present Shamalan ax·ea..
The details and data are presented in greater detail in the agricultural
econorraics appendix.

Field crops are the mainstay of the Shatl1C'~an area, followed by livestock,
horticultural crops, fuel, and livestock products" The following tabulation
shows thG present gross VallW of these products, and their relative impor
tance e

$ per Hectare $ per Acre Percentage

Field crops - wheat, barley, cotton, 68,,52 27073 70•.3
corn I carrots, mung beans and sesame

Livestock - annual value of cattle, 9.J$ 3.10 9.4
donkeys, horses, sheep, goats

Hortieultural crops - orchard, garden» 8.44 3.41 8.1
vineyard, tobacco and drugs

Fuel - cotton stalks, manure, mulberry, 1.41 3.00 7.6
eorn cobs, weeds

Livest..oek products - milk and eggs 3.90 10,8 4.0-
TOfAL 97.42 39.42 100.0

FarM costs are a vit~l elemAnt in deterndning the vnlue of the area. The
re3~dents are inclined to regard farming as a way of life rather than a
bU~~."less venturE., and as a type of living which involves little cash outlay.
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For analysis it is necessary to reduce ,111 cost itCr:lS to a monetary basis,
although the tarmers tt.c;mBclves do not conceive. of cnsh costs as sucb. These
items, "mather paid in kind or legal tender, involve crops pa.id to tGnants,
the value of grain and forage fed to oxen, the vc~ue 01" seed sown, cleaning,
storing and ha~ling expenses, purchases of livestock, depreciation, repair,
and interest on the farm investment, taxn.tion, and ope,ra.tion and ma1ntenB.nce.

In the Sh~alan area farmers commonly employ sharecroppers who receive no
cash wage J bu·t are paid wi th 11 fixed share of ·the crop. On a typioal f:u-m
the shnrecroppers 11VG on the owner's land in huts of their own or the;; land
lord's oonstruction, are permitted to grow and consume small amounts of
vegetables or drugs from tiny garden plots surrounding their homes, and
typically receive one-fifth of the whe~t and barley, one-third of the cotton,
corn, and beans, and one-fourth or th€'. carrots produced on the farm. This
share of total pl"oduce is ptlid to all tGno.nts on ,. farm, not per individual
sharecropper. Further division is required \.nore farmers employ multiple
sharecroppers. The sharecroppers generally do not share in hortioultural or
livestock products. In the Sh~~lan area the civision is justified by local
concept _. :the landlord furnishes thf. lane;." water, oxen and tools, and seed,
while his sharecroPper provides only labor. Each of thGS6 factors in theory
is worth one-fifth of the produce, which in effect places the same value on
a ye~t. labor as on seed.

OXen feeding cost~ include th6 value of the wheat, corn, and barley fed and
the value of wheat paid for oxen rental~ The alfalfa and clover crops grown
for for:lgG and thE. crop residues fed are not computed separately, but their
value is considered as part of the ~nnu.nl value of oxen. Other livestock
generally receive no supplemental feed, but subsist on ditchbank vegetation
and straw.

In 1965 no tractor mmorship was rf;.ported by the Sh ..·.l'Tk'Uan farmers. Some
minor amounts of custom plowing were done by one farmer who purchased a used
tractor from thE. Marj;:l mechaniz6d farm, but thE volume of work was insignifi
cant. By 1967, however, the picture had begun to change when several fanners
purchased nell tractors for pennanent use in the area.

Seed costs g,re seldom incurr&d out-of-pocket, but a portion of the previous
crop is saved for future planting. With the Gxception of cottonseed and
tree seedlings, whioh 1.rG furnished by the HAVA, farmers produce all of the
seed they plant. Since no plant breeding program is followed, this is a
partial explanation for heterogeneous stands and possibly poor yields.

The costs of cleaning, storing, and hauling crops are difficult to reduce t·o
concrete figures, for estimated losses var/ by crop and occur over a full
year, from harvest to harvest. HOWEver, some gr:lins and beans a.re lost in
the field during threshing, and some stor~g~ loss occurs dUe to insects,
rodents, ~.:..nd winter humidity. A high wa+,l::r t..'J.ble in some: areas contributes
to high humidity. It is assumf;d that st.or~~ge and clGaning losses amount to
5% of th6 14'heat and barley, and 2% of thr.. corn [I.nd mung beans. Other crops
are consumed fresh, alfnlfa is cut and fed as required and carrots are pulled.



as needed. Cotton is delivered to th~ governmsnt without appreciable loss.
Ha.uling costs apply to the charge. made by nomads f or :~he use of their ca.mels
to haul cotton to the weigh stations or gin)

The livestock purchase cost refers to the prnctice of ·)~J~ng sheep and goats
from nomads in th<;; fall. This stock is fat tDnod on t~l~~ fann or ditchbank
vGgetation llnd crop residue, and slaughterod in the w:i.nr,er o The moat is
air-dried. Mutton, lamb, and g<>at are almost the; only meat3 conswned in this
area; with the occasional exception of poultry. Beef is conaumed only when
an animal h.:ls reached the end of its useful working J milking, or brt;1Gding
lire) or when it is diseased.

Depreciation and repair charges refor to the sum that the fUri"f1erS must ac
cW'f4ulate to maintain their average farm investment. Since most of the
physical investment is represented in labor, loccl. materials: and na.tural
increase of livGstock and tree and vine growth, the farmers do not recognize
this as a cost. How~ver, considering the value of the labor if applied olse
where, the. cost of materials if used for other purposes, and the investme~t
in livestock, orchards, a.nd vineyards that could be liquidated if not llSC':

for farm purposes, then rationally a Dlonetnry equivalent of the investtnent
can be applied~ The factors used are basad on current value of money at the
Da Afghanistan Bank in Bost, the interest charge mnde to farmers by the
Pashtaqy Tejaraty Sank ~nd the Agricultural and Cottage Industries Bank in
Kabul, and the years of life of the invGstment ~s reported by the farmer~:.

Years of useful life va.ry from one, for cQrtnin small tools, t,o :~oo for mll
berry trees.

The cost of interest represents the alternativE; eo.rnings the farmer could
realize on his investment, if he sold his lnnd nnd business and invested the
money elsewhere. Although the number of alterru1.tive investments is very
limited, still the farmer has the option of placing money in a savings account.
pur~hasing a t3hop or fabrication enterprise in the bazaar, or buying land
elsewhere. Although fanners generally have no concept of alternative in
vestment or empla,ymentJ still the liquidated value of their investment could
be earning money elsewhere. It is this alternative earning that c01l8titutes
the cost of interest in the Shamalan area today.

In 1967 the first significant purchase nf tractors and farm machinery com
DJanced in this area. The AgTicultural and Cottage Industries Bank is selling
imported tractors and implements and cha.rging interest for this service at
the rat€. of f$ per nnnum on the unpaid balD-nce, loti th 25% down and fiw annual
aqual installments. These liberal terms represent a calculated endeavor to
make initial tractor and equipment purchase attractive to the farmer. This
transaction rt.prosents the first maj or farm cost in th6 Shamalan area on
which interest has been chargod in cash.

Very low taxation rates ,~re imposed on lD.n(~ nn r : liveetock by the RGA. La!ld
tax~~tion rates are uni.fonn by ~rud€; thro:,:."s!10ut. ·jl1e Kingdan, ·,mel li.vestoe::
rates are levied by species and head. Ir the S!-i:)1Tl.'ll<:l'.l aret.. the land ta;~ .: '.:
incrca.~ed by a small operation and maintcn£'.ncc r;harg€: Actual taxes oft€.',

--



are lower than the lecal assessment, due to widespread delinquency, but the
lull 1elal rate is shown as a farm business expense~

The cost of operating and maintaining the present irrigation and drainage
system in the Shamalan area is largely' paid by the goverr.""9nt, and a nominal
charge collected from the farmer. The full cost, hOW,:;V3:- is computed, for
this represents a agitilnate expt&nse. Since th6 farl'lr: ...' .• are unawn:..--e of
operation and maintenance charges and the Operation and ~!iai.ltGnanC(; Division
or the HAVA does not 111a1ntain accurate accounts allocated ';:)1 project ~ -!~he

tr\1e cost we synthesized from expenses for machinery 9 parts, freight, }.r.d
operation; salaries, wages" and other personnel expenses; and a surcharge
added to CO'7er costs incurred to ma1.ntain the oftice buildings, roads, and
towns. A portion of total t:Jperation and maintenance costs was allocated to
the Shamalan area and reduced to an acreage equivalent.

Although project operation and maintenance costs may be considered a 1l1J1P
sum, the HAVA bears the entire cost and the RGA collects a small portion ~8

a surcharge on its land tax. Therefore, for purposes ot analysis, the
operation and maintenance charge paid by the farmer on his land tax is
carried as a farm cost; the remainder as a project cost.

Total farm costs are determit~d to be $$64,870 for the area, or $44.45 per
hectare ($17.99 per acre). Table 2 shows pres~nt farm costs, and the agri
cultural econmnics appendix shows cost derivation in detail~ The difference
between gross farm returns and coets is $697 ,6$16, or $$4.91 per he:tare
(22.22 per acre). This includes $24,671, or $1094 per hectare ($0.79 per
,acre) trom the margir~ nonirrigated grazing lands, and represents the net
~agric\1ltura1 income in the present situation. This net figure mn.y also be
expressed as $406 per farm, $78 per man-equivalent, or $21 par person per
Jrear. It also is the value of 350 kilograms (12.9 bl18hels) of wheat per
person per year. Table 2 shows present farm costs far the Shamalan area,
and details are presented in tl1..s agriell1tur~l economics appendix.

TABLE 2

SbaJnalan Unit Present Farm Costa,

$ Per Hectare $ Par Acre
'OJ

Total $-
Crop payment to tenants
oxen feed
Seed
Cleaning, storage J aM hauling
11vestock purchases
Depreciation ~nd repair
Interest
Tax-;s
Ope~'at1on and maintenance

TarAL

1l.73
5.38
).,7
3.93
2.06
5.94

11.07
0.65
0.12

$41~.4'

4.74
2.18
1.45
1.$9
O.~4

2.40
4,.48
0 0 26
o~05

$17.99

148,830
68 J 4S0
4S,S30
49,920
26,37$
7$,360

140,610
8,165
:i.. ~70--

$564,870



Secondary Inco~.

Secondar::l income is the incrt:: ase in inCDrl16 accruin~:. to persons othe:r than
project farmers and farm f.?J~1ili65 vlhich arises ad [~ result of project opera
tions. ifuen produce in excess of needs cf )roject residents is sold off the
fann, its disposition in th€ form of proc(;ssi~g, h~ulin,!, and marketing
produces monet~ry ben€fits to the enterprisGs nnd persons involved. Th~se

:lre lllEH:'Surcd or dct€lrrn1nin~ or esti.lIlating the. wage:s, s.1.lari~s, interest, and
profits arising in off-farm enterprises as ~ rssult of handling foodstuff
and fibers ~ro("uC6d on the proj€'ct. OthGr sE.condary income aris€s through
the silpply of non-f:.lI'm goods to project residents.

lfuenever ~roducts are processed, hauled, or sold, people ar& provided employ·
ment, return on investment, :mc: USE: of mone~l'. This also occurs when farmE.rs
purchase; TlK~nufactur(.d and consumer ~oods :mci i'ooclstuffs. In th£ iJresent
sit'la·i..ion, tht:: s6cond'\ry inC01il6 of the Sh().m~.l:m area ''las measured diractly
on site. For futur~ esti~1tes, industri~l ~lar.ts llhich process agricultural
corranodities "mrs visited in Kabul, KandJ.har, :1[:C' ':::08".:., :lnd btnefits accruing
from processing 1-1erG taken ~s a n1elJ.sure of the. L'lCOInG that could reasonably
be expected to aris6 with future dev61opm0nt cf ~h6 Shrumalan are~o In addi
tion to ?rocessing, prOs6nt ~nd estimatod future income includes the fish
t~k,€;r. frOiT! the Sh..:.m:l1an Canal in the ea.rly l·nnt-er; mont:.y earne.d by Koohi
tri.bes w110 St;ll sheep and goats and rEmt camels to project farmers; income
arising from s['.les of tfJn., su(~.ar, candy, C!.nd rice to project residents; in
COine which accrues to itin€!lrant tlnd statiom:.r:r ::-~rtisans, mullahs, mU8ici~ns,

and haul6rs~nd exporters; cnd for the rut,uTe income to be realized by
machinex:,r, illlplGrnent, petroleum product, fertilizer, insGcticide, seed, nnd
farm SllpPly dealers"

The development of secondary income is entirsly dependent upon prior develop
ment of net ':irim.?ry income. Before crops c~n be :)rocessed, they must be
produced. A~ pr~s6nt, no ~ppreciable crop surpl~ses are Jroduced, and to
produc~ si1nificant quantiti~s of processable crops a~iculturc must bo
dE."c.loped. It is eqUt'l1ly truo that poor f;::cmBrs cannot purchase much food,
machinery, fe::-tilizer, or oth€r conmeJrcial inputs; cannot employ large
numbers of artisans or journeymen; ~nd cannot ~rovid0 a sizable surplus for
haulin~ or eX00rt. Therefore, agricultur.:l devclopmunt is vital for devel
opment of secondary income. If the ?Jroject is GO hnVG national as well as
local signific~nce, it Must produce si~nificant surpluses in its local area.

In the Shmnal~n arec. the p~tt6rn of typic-:l dj.et of the fo.rm people was es
tablishud by interview and personal obsery,':ltion of the rur:~l environment.
The volum€. of crop )roduction, fora'{e :mc1 gr:~in consur1E.d by livestock, and
cleanins anG stor:'.~;(, losses W~~ m£3sured in the s:lmpl€; survc.Y'. The mnount
of food Ilvail~bl€. for hwrw.n consumption, plus the ,~•.mount of purch~.sed food
per f'-lilly (d(;;tc.rmined in rl supplmncnt:::.l survf:.Y of tht. same farmers) waS
r&duced -~o kilogr~:J:\8 :J.nd coove.rted into c::llories. The. total ~vnilable

caloric figure, by crop and livEstock ?r~('.l.ct., vl<:'.5 divided by the number of
le.ndo;'1'O.6Ts .:::.nd their dqxnd€nts, n.nd by U"';,.::, nunb6r of tenants anel i>rdr
families, with 'In :lp~)ropriat~ allm-lancr, Lr,r cooking, serving, n.nu



consumption wastagE.. This calculation yields the volwue of foodstuff re
quired to feed the ~rea at the local st;.~.nd2.rd of' cons wnption, and surpluses
over local consumotion are considered aVa:i.lable for 5:-.1e. Other indications.
of surplus are the small loc~l trade in Bost in seufHJ:l.:.l Shnmalan products,
and scattered truck mOV6ment in Bost and "t,:1S Shamal.n.l·.

Disposition of the product after harvest vJ.ries ,.nth us ,1gI:' ?,!,pj p(..r~ "hability.
Product disposition ~'1~5 studied by direct intcrvic\'l of thG ~!'oC€:i50rS,

haulers, and merchants. The findings are s umrnnri zed in Tabl~ :3 ~ :m,l. dis
cussed below. The details as collected in loccl. Hoights, measurG~.: ".nd
currency, and converted to the me-tric systG:Tl and U. 55 doll,1rs, are pre
sented in Appendix Tuble 31 and Tables 37-h through 31-0.

Processing, Hauling, and M-9.rketing Farm Proe': ucts.. Wheat, barleyJ corn o.nd
mung Deans. ~'1hentJ harley anti corn are haUTeCl"1"rom th~ farm as whole grains
on farm donkeys or oxen to smnlI diesGl and gasoli.ne powered mills " grotlnd
to a coarse gr~de of flour, and hauled back to th6 farm. Hator drivan mills
handle a slTll'.ll ~)lJr tion of the crop. The ~or'tion sold 6xchang(; shands a'c the
mill or in town bakeries. Grains are ground en a l: 20 share basis, but the
1'f\Onc;tflry value of the operation has been determined ::md usod. Hung bet.ms ere
generally consume.d wholo, but same portion is ground and ndded to the wheat
flour whan food becomes short before the new ~"trV(;9t. After grinding, some
wheat rlour is nw.rketed and baked in the towns :lnd sold as "nahn", n. thi.n,
finn nonrising whole wheat bread" Some portion of tho corn is b~ked., and
some barley :'1nd mung beans are sold as grain for holl'lO us€: in soup and stew~

Cotton. Seed cotton is hauled from the farm to the cotton weigh sta.tion or
~OBt gin, typically on rEntod camels, to the ~oint wher~ the government
accepts it. From thllt point hauling 1s by eOVE:rTUllent truck, ::md hauling
benefits to the gin are included with ~inning secondary benefits. Camel
rent..,l from farm to gov~rnment accept.",nce )oint f)rovides some cash income for
the nomads. ThesEi people congregate in the Sho.mal.:tn Are:l in the fall when
their summer pnstures farther north are dry, o.nc~ in this SG:lson purchase
rodd~r from the. fe.mers, sell sheep and go~ts for fattening .. and rent their
camels for cotton hauling. Hauling ehlrges have been co.lculnted on the basis
of average rates ~nd distanc~.

Cotton ginning bewfits were. abstracted from prodllction costs collected at
the Bost gin in 1965 and 1966. At present the: gin does not operate at a
profit, and its lint and seed are sold abroad. No benefits are claimed tor
spinning, weaving, or seed crushing, but a. hauling benefit to the bord.er
town of Spin 3aldak has been included.

Horticultura.l Crops. At present n very low volume of Shamalan horticultural
crops IeaV£:s tlii '1ii1nadiate area. Some gr3.pes arG purchased by buyers from
Kandahar, but the. bulk of too grapes, fr',:it, vegetables, t.obacco and other
horticulturel crops is consumed in the al'0!\. \-li.thout commet'cial pro0essinge

CX.' j" minor shopkeep1ng and hauling be.ne.C.:'~ fo!" these. crops c·").n J':",(.scnubly
b' .Alaimed.
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Livestock uroducts. The Sh,~an is 6ssenti~lly ~ n6t deficit area in
aniiiiriI protein, :lnd markets very small q\Ulntiti~s of meat, milk, ~nd eggs.
On:t:l,,,when nn ox or CON has outlived its usofulness or is diseased is it sold.

'-Jf-sIMiI" baza3.r -Irl"'Bos't is supplied p~rti::U.lyfrom'tfirs"ro~·:i;·"1rffaT6CaT'"-'
butchers ",crt:. int.;rviewcd to dett:irmine thE. sh['.l'(; of -their business that
could be considered 3ccondnry income. ,\ modern crc~nery operating in Bost
processes ~nc s~lls whole milk, crGam, butter, ice cream, cheese, ~nd Gggs,
but its sole source of r:l'ffl material in 1965 was the government d~ir'.r and
poultry farm in n,::~by Bolan. The private farms in the Shurnnlan areo. sup
plied nona of tho raw product proc6sscd at this pli.tllt in 1965, but began to
supply about half of the volume in the winter of 1966-67. Pl~nt date h~s

be~n uscct ns a base for study of projecter future secondary benefitso

Agribusiness. Agricultur:ll business constit~lt~s ~ varY minor portion of the
life of tho ShaUl...~L.....n fanner. Because so 5.,1.:.1.11 ~ portion of his business is
monetizGc:, he r~s little cash ~nd c~n exert littlG cemand for agricultural
inputs. In tho absGnce of .n.;cl-inery, parts, fertilizer and insecticide
dealers, vTith Ii ttlG seed .'lncl

, feed sold, ·:-.n<.' :·li th fE.~<1 labor wo.ges paid in
cash, onl;" in de~.lings wi th Kochis or government cotton or tnx agents do~s

much CCt5h ch~nge h:1.nds. C:.:'!'1(:l rental an<l livestock purchases arc the only "
appr€.ciable agriculturn,l busint:ss tr::lnsactec:, ::'.nd data Wt::re collocted as
required_

Pureh:>.Sed food:!._ ThE. Sham'llan farmer today spends :.l sm.:ul part of his Jis
posR-bIe Income on rice., s ur~ar, candy a.n~.~ terJ.. Dut,:l collect6c1 from farmers
and gonercl. observ(ltion indicate th:t rice is serv€;d on festive occasions
~nd when ~ farmer entertains, gencr~lly t~a, sugar and candy ~re consumed.
In genor~~ theSE: luxU1'~cS ~rc limtccI to lnndOl·mers. ThE; tcna;:ts hn.ve tea
without sugar or candy, if 3t all. F~rm6rs wure asked to est~~to the
~ount a.nd prices of theBe oroeucts consurnecl in an or(~in,'lry ye:lr, and sec
ondary income is calcul~tcd on ~~kf;tin~ :n0 hauling these products.

The cnlcul~tions for processing, hnu~ing, ~( n~rkoting farm products, agri
business J o.n(; ourc1u:'.sed foods l-1e.rc.. collccte(l. from the ~~....npl£ survey '.lnd
extrn;>ol:'l.tc.cl to the project tlr6~. ACjust:i1tnts "lGrc' m..1.de :tS required for
differe:nt rn.t6s of conswnption by Innclords :"n(~ tc;n1.nts. The income data
rela.ting to fishing, journeymen nnd :lrtic::-:.ns, anc' tr~nsporting people were
collecte~ for the ~ntir(;.. lroject areu.

FiSRi¥-. In the. early winter of E.'1.ch YG".r the 31,.,nnJ.,3.n an(~ other rn:rln
can B in the vnrious project arG~S arc l·.rr',inc.r~ for inspection and occa
ei.onal cleaning an st'lnc:. (;;npty for :lp··;roxim......tcly 40 clays. At this time the
only rcr~ining w~ter is in pools below the c~nal bee where concrete {~oP

structures 1'\(."'.11': bE-on built, to d.'.'ert w3tc.r into lc.terals and to accomodate
the force of f~llin~ w~tcr.

Fish collect in these '9001s'lnc~ arc nettB(', h::~ul€;(":1 ~nl:: sold e Some fishing
persists in th-:. Sllrnmer months on ~l re<lllC0(: sC.'116 e The fishermen operate
shops in thE:. 30st, bn,z?,}.r, wherE... the fi[{'.trc.s on c:".tch c.:mr.'. price were col
lected. SOi'n€; fish UI'6 known to be tflk(;ri by K;~'.n( ·.h-~r rE;sicents as well.



JoUl"'fleymon ,'J.nd artirsans. The bene!its realized by journeymen, itinerant
artiSans, settled religious leaders and teachers, village shopkeepers,
traveling peddlers, and musicians constitute an ~nportant part of project
secondary incane. To detennine the benefits accruing to these people, it
was necessary to conduct an intensive series of interviews at homes and
shops to measure the share of their inccnw realized on the West Shamalan
lands, as well as convert the payments they receive in wheat into ~ash, and
extrapolate the \'iest Sharnalan findings to the Shamalan Area.

In the West Shamalan area in 1965 there were 128 men who made all or part of
their living providing servioes tc local farmers. The greatest number of
these were mullahs, roll~ed by peddlers and shopkeepers, carpenters, water
masters, blacksmiths, barbers, and tailors. One of each category of copper
smith, cobbler" goldsmith, millwright, and musician was found. Since sane
of these people, particularly mullahs 1 supplemeo,1t their incane by farming,
only the portion earned from their secondary ac'l:,ivi ties was calculated.

In general a mullah will serve a number of farms, and most villages have one
or more mullahs. Th~ other service workers eithEr travel through the area
seeking work, or operate small shops in the village of Khalach. These
workers receive the bulk of their inccme in wheat. In all cases the tools
and equipment used by the artisans are of the ~lloplest construction and
represent a minimwn of investment. The barbers, for example, operate with a
pair of scissors ~nc. n small hand razor, with an average vcl.ue of ,0 ars.
($0.61). The cobbler ~as a small awl, scissors, a hammer and a small metal
~t with ;J.n average 7?lus of 250 afs. ($3.33). Thebla.ckfj'_~.+/h opera.tes aver
a sInall charcoal-f€.d ~0~ge with hammers and a. pair of tongs, with an average
value of 1$0 ars 0 ($2 1 uO ) II SomE; peddlers carry freshly slaug!r~6red meat in
sacks on their backs and walk trom village to village. The same small sca.le
of operations is true for the otht;r occup:.J.t,ions.

!!:~~~~!...;~e~~1e. A bus service operates in the v-Test Shamalan area on a
asl.S': The owner hauls an average of 10 men per week fran Bost
a charge of 10 ara. per ma.n each way..

Total secondary income was calculated as $224,485, or 32.2% of the $697,694
or pr:imary incoJ'ne fot' the area. This is equivalent to $17867 per irrigabla
hectare ($7.1$ per acre), compared to $54.91 of primary income per irrigat2e
hectare ($22.22 per ~able acre). Secondary income on the nonarable grazing
land is negligible, for the population is sparse and poor~

, I ,I
,;/ II i / / ' ..k"! (~.

DevelOJXllen~ Benefits•.
;/

Development benefitsAare the portion of the annual ~P!'ra_~~2~__ ~~d~ ~;lJr{~~:manca

expenses which remain in the country a These include wages paid to looal
empl~e6s, a part of the salaries paid to forei~ personnel, and the ha~ling

charges from Chaman and Meshed to the project.arsao They exclude original
cost ot machinery, equipment ,f) parts 11 f1l61, motor and lUbricating oil, or
greu61 hauling from offshQr.~L.~g~ces to Charnan or Hashed; and part of the

/" ..".-,- ~--" ._.:::~---.-.-- -- . -..,. __ .. _-.~.~ ...
/ .

( .,.,--. (_ h)" . '"/ '/..•~ " ./. ,''''\./E./ '~?'.~"" /' /./;~,.- //.( ! ..".... '-""



salaries paid in dollars. About 25% of the expenses of operating af~ wAin
taining the system rernain in the country, nnd ths bal~ncc is s;nnt abroad
for foreign procurement and salaries. Dev€·lopment bGt1cfits tot'll $19,200,
or $1.51 per arable hectare ($0.61 per irrigable :lcre)" equivalent to 2.8%
of primary incom€ for the area. De.V6lopment benefits for the prGBGot situ
ation are prGsentcd in Table 4 of this report and summarized in Table 38 of
the appendix.

TABLE 4

S_wnmary Of Present Develo"';)ment _E?rl3fi~

Shamnlan Unit

Operation ahd l'iaintenancG

TOTAL, Development ::ncome $19,200

HauLtng Total
._~---.._-_..........$--

Labor

------------------~--
!§',t340

$18,340

~~ojected Future Conditions. .. ------_..-.-..
General.

The Shamalan :lI'ea in i::rf; future will be approx.iJr~.~tc;ly the 5~·'''. size as it is
today, but with firmer water control, ll'l?rOVEd drail1.'lge, anI:.: n mu.ch higher
parc6nt~ge of good lands. Few if any new lands ~~ll b6 irri~ated, but firm
water control will allow ~ater delive~ to l~nds in thG central portion and
along thE wast side which now are irrigated on an intermittent basis. Many
lands pTGsently affectGd by high water tab16s, poor drainage" aalinizatpj"on.,
and adsorbed sodium will be improved through drains" leaching and 8011 a.mend....
menta 0 The nonarable lands would continue to provide grazing aild S~
portion could be in woodlot. Under anticipated futurG conditiona J follmrl.f'\~

land reclamation measures, 9.3.~ of the arable land Hill be land clr2SS 1;
4.4% land class 2; ~nd 2.4% lend class 3.

The futurG of the area depends upon effectivE: l.'lnd Uf'C, with a.ll of 'tha
rr.wriad factors that this involves, as well as upon improvem.ent (tM COM-ect
utilization of project 'Works. The mode a.nd methods of farming mU6t (th~e
drastically and fRrm6rS made aware of the improved agricultural input~ that
are availablE-, coupled with a great change in attitude if the land :i.s to
justify any new in."t;stment. The burden for this change rests not only tlPon
t.he farmers, bU.t alsc on the officials in the HeJ.mand Arghandab Val-ls)"
Authari'ty", The propoB8.1s nnd rccommend-:'.tions for successful use of the areo.
follow bLlu« ~s a s6ribs of twelve points, and futuro ?rojections ure bas~d

upon successf;ll implementation of th~s(; ~·)Oints. If the Jrogram is pursued.



succeaafu1ly, the project can be an eeonomic success; without it, the pro
ject area is likely to continue with little change. The starting point will
be the COffi91etion of the project works to make possible effective utiliza
tion of land; the conclusion will be a successful project brought about by
years of effort l)y the fanners, businessmen, ~nd sovernment officials.

~rima!7 Incom~.

The area has been analyzed in terms of its probable future development,
bearing in mind that any factors more favorable than those project~d would
increase future retm~, and any less favor~ble factors would reduce them.
The future cropping pattern and types and densi.ty or livestock, as well as
crop ~nd livestock yields, are projectecl at levsls thlt appear reasonably
attained, subject to noted conditions. The nat~r~l resources of this area
are favorable, and higher yields of adapted crors can be supported by the
land, water and clime.tic resources. The social fo.ctors are less favorable"
and on a strictly historical ba..se; both pre- 0.1'10 '~ost-construction of
Kajakai Dn.n, little yield increase can 00 expected fl Therefore a reasonable
forecast must consider not Of~\y whnt is possiblG, but also what is probable.

Jhe fa.vorable naturr.:l -resources of the Shron.ulo.n area inolude the climate,
~:,hich is suitnbl6 for a broad rr:mge of commercial crops and livestock; the
land, which can be !Tilt:'. "€ to proouce well through reclamation and proper fann~

ing inputs and methccis ~ :lnci the. water, which will be o.vailable in adequate
quantity 9.nd satisfact<...ry quality for irrigation a.nd danes+.ir. use. The
future dr:tin:lge systCl"fi will removo Burp) l.lS l'1ater from the f.:'.~:_ds; no farm
will be more th:;n on;;; kilometer trom a road; and sah!tary vl\.-.: ~3 will provide
sa!~ drinking wc.ter at all tiJr.es, incll1ding the canu shutd:r.'11 period~ In
contrast to th6sa !cvorable conditions ~re many 50ciil and procedural 10
hibitions~ The nrea has h::d a long history of ponr crops, ,,'eak response to
innovations which ~re1nt0nded to augment production, and an apathy of most
farmers tt1 efforts intended to create a higher str.ndard of living. To date,
production h."s fl!-llen considerably short of levels thnt should have been
attained.

To project any sir;nifieant improvement, many factors in the area must ad
V:lnee rn.diei:tlly. An objective apprais~l of this situation is forced to
conclude tt'd\t 'Without assistance, improvement 'Would be very slow and frag
mentary. Considering these points, yields t'.nd double cropping have been
PToj~cted higher, on condition that a great deal of pressure is brought to
be;'!.!" on lagging inputs.

A progr=un of developroont, improvement, I').nd dissem.i.nation is required on a
systemtltic, timely, and orderly basis fot" future ir.lprovement. Project con
struction» land reclamation, and operation .'lnd mn.intcnnnC6 \tnll provide the
ir.!rastruc-:', re for successful devclopment,:tnd create: a bnse for improved
agricultura.1 opernt1oos. 'l'tle balr.mca of the ;,Tork must lJe done by the area
r6sidonts in eoopertttion with the ff.AVA. Pertinent rt~commend::ltions for



agricultur~ development follow as the conclusion of this chapter, as a
series of 12 points.

Agriculture c~nnot be transformed immedi~tely, ~nd complete and competent use
of farm credit, new varieties, fertilizers, insecticides and disease control
agents, machinery" and proper hnd management and crop rotations cannot be
expected ~~diatoly after th6 project works ~re installed' Assuming that
the improved inputs beCOl6le available and are used in a. reasonable time,
yields D.r6 projected upward in stages, with the highest levels projected for
the 50th year of project development. l'~or the average year, t-lhich is used
as the basis of analysis of anticip~ted future conditions in this report,
the economic midpoint i.B used. This point is based on an expected rate of
developm~nt of yiGlds far ench crop and liv€sto~k species, and on the antici
pated cropping patterns. Tables 5-A and S-B sU:.yu::.rize the presE.nt leval,
the levels of achievement projected fbr the 1S:-·:-t, 25th, and 50th years of
project dev€;lopment, and the anticipated SO-YG::.:c" avera.ge levGls 41 Tables 6-A
and 6-B depict tho anticipated future sitUD.t,ion J and details for the 15th,
25th, and 50th years are presented in thE. agricultural economics appendix.
The factors used in determining th€ economic midpoint for e~ch produo$ US-,
Pt'0IKit1tM in 'l'able 21 of the appendk. .....

Tables ~A and 6-B shew the anticipated average future condi tions for 50
years of project dave:: 1 cpment, predicated upon successful impJementation of the
agricultur."'.l reconmenrl ..tions at the conclusion of this cha:p+,er~ Average re
tums are predicated 1.1:'2)"(1 lm1 lev6ls in thE: 6:,.rl:r YG2XS, ri. ..:~.p, t') much
higher "levels by the '~-1d of fifty yeats, and include a grar.~g allowance for
the nonarable la.nd in the project.

In the future, as in the present, field. crops ar£; expected to continue as
the m::linstay of the Shmnc-uan uren.. Horticulturnl crops should become more
important as the area realizes more of its natural advantages in producing
these crops. As livestock become more. productive, the value of their pro
ducts should exceed their slaughter value. Fuel should decrease in impor
tanCb 'as customs and habits changG and rssidcnts plow under manure, collect
less brush anc1 wood, n.nd begin to utilizG commercial cooking fuels.

$ per Hectare !$ £6r Acre Percentase
Field crops - 'uheat, barley, cotton,

12.3%corn, mung beans and sunflmler 179.55 72.67
Horticultur'.'l.1 crQPs - orchard, garden,
and vineyard 30Q2l 12.23 12.1

Livestock products - milk, eggs, hides
and skins l7~63 7".13 7.1
Livestock - annu.~ value of cattle,
donkeys, horses, sheEp, goats and poultry 15 ..57 6.30 6•.3

Fuel 5.36 2.11 2.2. --
TarAL ~~248.32 $100.$0 100.""
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Fu.ture farmlng costs are projected upward, and arc based on a mixture of
traditional a.nd modern inputs in the early YG:.'.rs, with subsistence inputs
gr:\dually being rf.::pl.:'.ced over time. Alt,hough tot~.l fOorm costs will rise per
unit of land, unit costs ''1i11 tend to be reduced as yields 1"1sG. Therefore,
greater net income pOI" unit of land is projected for each period in the
future as the project progresses.

Future farm costs are the annual expenses incurred to realize the yields nnd
gross farm income projected for future operationct Those include the costs
of seed, fertilizer, insecticides and disease control agents, operation, re
pair, interest, and depreciation of fann machinery and implements, crop pay
ments and ox~n feeding, stor.!lge, purchc.'1ses of ~.::.vcstock, depreciation of farm
buildings and improvements, interest on land, ~ ~'I1prOVements, and borrowed
capital, well operation and maintenance, tho f.'l:,:,:n share of utilities, and
taxes ..

Same of these oategories, such as seed, fertili~~r, inseot and disease con
trol agents, arrl costs of d6preciation and int:...·,.st should risE'. sharply in
the early period of project development as the inputs are made llv:lilable and
the vv.lue of thE. fr:rm investment rises" O'(,hcrs, such as machine costs, will
incroas6 16ss quickly due to the major invcstnont required to mechanizG a
given operation :lnd tllG great change in attitude whieh must accompany this
process. Concurrently ':lith the projected increase in mechanization is a
reduction in costs of crop p~ents to ten~ts ~nd feeding oxen. Storage
costs should decreasf; ";..31" unit as losses o.re rGduced. Taxation and use of
utilities should rise J.n the e;lrly period of development, :.rd well opera.tion
and replacement, on an annt1<'l1 basis, would tond to be cons..·:--.T"::' for each year
of operation. Table 7 shows the expected ~v€rage costs f07 ~he future l and
Table 8 the anticipated farm costs for the 15th, 25th, and 50th years of
project operation. AppGndix Table 35 shows the factors usod in arriving at
the average cost fi~ures for the 50-yem' period of analysis.

Seed costs are ch3.l'gas madE; against the farm enteI"pris e for purchase of im
prOVEd varietiE:.s of' seed as these become availG.blG. This presumes that
farmers will abandon much of their present practice of sav:i.ng seed from each
crop for next year's plantingji' but instead purch~se improved, adapted seed as
it is ~~de available by the Extension Service or comm(rcinl seed houses.

Fertilizer costs are incurred to Bupply the c..nnQ.1.l plant requirements of
nitrogen .3ond phosphorus, plus some of the plo.nt requirements for potassium.
Soils in this ~re~ are generally deficient in both nitrogen nnd phosphorus,
but contain enough potc.sh so th...... t the soil c<'.n be mined for the foreseeable
future without return of more t.han 20% of the potash removed yearly by
vegetative growth. Fertilizer costs includG an allowG.nce for the return to
the soil of p.:Lrt of the annual prodw:rt,ion of furm. manure.

Insecticide and diseG.se control costs include the reagents necessary to
control })EIsta which now are common in this are.3.:; .:lOO an estimD.te of future
control JOOaBures as cropping intensifies C'.ud pests multiply. The most useful
general agents known at pr~sent arc inclUded, far these ar6 effectivG for a
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bread range of control and should be indicative of fctllre costs. PelStB et
cotton, orchard, garden and vineyard cro~)s are expe.cted to be more virulent
and expensive to check.

Machine costs are the annual expenses incurred to purchase, operate and re
pair the farm tractors and implements required to tJerform cultural operations
in the future. This machinery includes enough tractors, plows, harrows,
ditchers, ridgers, tillers, planters, drills, fertilizEil" spreaders, cultiva
tors, hay ralces" mowers am balers, sprayers, combines, and trailers to per
form rarrr~ng operations cheaply and efriciently~ One tractor. is projected
per 40 hec~ares (100 acres); one plow, harrm~, ditcher, ridger, tiller,
drill, planter, cUltivator, hay mower, sprayer: rake and trailer per 80
hectares (200 acres); one hay baler per 160 h~~tnres (400 acres)~ and one
cornbine per 300 hectares (750 acres). This s~r,.. ~.:.d of equipment over farms
that will rang~ in size fro~ 9 to 10 hectares ~22 to 25 acres) will neces
sarily involve some pooling of capital or credit to make initial purohases J

and possibly thE. evolutior. of rental and contr:;.\~tual patterns in tho future.
In the. early years of oper3.tion some custom USE. lJy private owner-operators
or government ::lCl.chine pools \iould be desirable" Hay blling and grain and
bean combining \oTould probably continue as cust.om operations for the period
of analysis.

As mechanization incrE::uses, the US6 of t~nants and ox€m will decrease. These
oosts are oarried on ~ dindnishing basis, ultilnat~ly bein~ dropped by the
50th year of projE.ct uu~rations.

StoT1.ge costs are the -alu.e of crops lost in st.oI'P.ge on th .;··Lrm~ They ex~·

elude the. cost of thE. .:tor:P€ facilities, w;:ich are carrit...c' l:lC1.er depreci
ation, interest, and tnxation. Under ililprov(d future condit:l_ons wheat and
barley lassos should be r~duced from 5% at present to ~~, and corn and mung
beans from ~ o.t present to 1% of total harvest. l/r uit, vegetables, and
other perishablG crops will be consumed fresh on the farm, and losses after
sale would bG in the processing and marketin:!, se.ctors. Alfalfa would be fed
gre6n ~s needed, or cut ~nd cured. Cotton ~nd oilsGsds would be sold
essentially without farm losses.

~,est losses are deducted from crop yi~lds, ~nc h~uling costs c~rried under
machinery op6r~tiono

11vestock purch~ses :lrG tha costs of shGep .'1nd ~()-':1. ts purchnsed in the fall
fram nom~ds, fattenGd on crop residues ~nd stubble, nnd slaughtered in tha
winter. With larger fllture f~ms, more int~nsiv€; cropping, :rod better vege
tativG gr~h ther5 is evory reason to expect this pr~ctice to continue and
increase.

Depreciation of urprovcroonts, exclusive of depr€ci~tion charged against
machinery nnd im?lcments, is the annual cost of rEplacing farm buildings,
l1ells, orcn'.lrds ~nd viney.:lrds, o.nd liVE-stock as they wear out or become
obsol~te. The-50 costs do not occur equQlly 6ach yoar, but r~ther in lump
sums as pcrticul~r assets are r6placed. For pUFpose of ~nalysis,

Ln



depreciation is tr6~tcd on ~n ann~~l 6quiva16nt b~3is.

Inter65;:' on the farm inv6stmE:nt, which primarily is ch3.rgcd agninst land l

improvements, orch:1rds and vineyards, livestock, 'mci. on borr('t-!sd capital
represents a cos-::' of doing I.msine;ss. The greater portion of interGst is an
altf;rnaciv6 Ga-rning th?t could be rE;a.lizEd by ?l~cin~ th€ value of the farm
inv~stment in 3.n ~nt€rp~ise where it would c3.rn the cur~ent local interest
rrte. This is actun.lly an investm€nt foregone rather than an out-of-pocl:et
cost, for it represemts money that could have ·l.-;er;n earned elsewhere, rather
than an 3.ctual E;xpensc. Somo oortion of this Ghc.rgf;, however, repl'esents a
tru.e cash cost, for in the future f3.rm credit ~vj.ll be req~ired to purchase
cOrnrnE)rcial inp1lts. The full cost of interEst, including ear-nings forEigone
and f~m cre:dit is calculated at 6% per ~nnwn on the farm investment.

Well 006r~tion and Maint€nancE.. This represents thu nnnual 0C' llivalent cost
of opGr'p:-Gin':' 3.nd maIntaining the w(,ll c ~ch ;lGar aft€.r installat.ion. The
wells '~lOuld be constructGd ::lS ,1. project ~x,')ensc: cut their car€. and upkoep
should be. 3. f:l1'nl(T r~sp0nsibility ':lnd expGns€..

The cost of f~rm lltiliti~s csti.ll1r'ltGst"hl: farm 3h'.rE.' of c.lcctric powor vihich
is CXfJE:cucl to COTIk. in 'lSC in thE. Sbam':tl:m 'lrGCl nt some future date • At
pre:sent the tCfTtm ':".t Bost n.nd the surroundin::;:lr:::-. c.n(.! sevGral othor towns arE)
e:lcctrifi<;;r.;, "'.nd both demand l.nd servicl? .:lorE. s'Jrcading. For the future the
typical Sh::.malan far1'1. is cxpectE.d to mal'.:€. r,1odE.st use of 61cct:-ic pm'Tor, and
33% of 68 tbt-:'.ted f::.rY1 '.ill 2ge:. is chf'.rged 3.~..:).ins'~ the f3.rIn bus :~"':SS.

The taxation cost is the: future tax €..xpcctGd '~c be levied :.:,. .I1St farm land
in the Shr.r,cl :".n o.rGa, c:Aclusiv':, of projoct &nortizntion'1nd -. ~)l;r~tion and
maintc.nar1co chargEs. In the:. past, tr.i.. fi.GA has taxc d both 1,':1,,15 3.nd livGst,ock,
but in rccc r.t YE.3:I'S the 1,:'.0(; tax has bel n incrc~scd ?,nd the liv6stock tax in
part eliminated.. Tht:. futurE: tax cost is base:.d on ~n expectEd continuAtion
of this trend.

Totll f'1I'"m costs of ~1.32 .69 pGr hectarE. (,,,53. 70 ~Kr acre) ~6 computed for
antic ip;:.t(;c1 ~~vc.r:'K;' future; conditions or 53.4;~ of expected gross income. The
relationship b(tween prescnt and future gross income, fnrm costs, and net
incomE. suggGsts that futuro::. f'1rm costs, althou~;h considerably higher than
pr(;st;nt leVI_Is of $44.45 per hectarE. ($17 .. 99 pE.r ucrG), actually result in
much gr'2'ltcr net income. If these inputs 3.r~ ~pp1iod correctly and affec
tiv€.ly over a 50-YEiar period of opcro.tions, project gross and net income
per unit of l.:'.:r.d :-nc..: in tot...1.1 will be enh:.nccd.

Second.?Xy Income
;;;,.41

The study ()f futur··, sccond:~ry income is b:::.sed. on f~ctors th:lt exist in
Afghanistan t0d~y o~ly in fr~fgn~nt~rj form. Jud~nent is required to calcu
late tho typo ,.:.no. size of fU.tu.r8 local, rE.gione.l and national secondary
incOIOC. Expected future ?riril.'.:.ry inCOT'1(' G,:.'..t".;rovicle information on crop and
liv~stock production, livGstock f6£d r~q~irGm6nts, ~nd cleaning and storage
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108SGB. Dietary projections, including allownnces for food wastage and
purch..'lse of nonlocal food indicz-oto the xHotmt of f~1l produce that should be
retained for home consumption, ~nd t~ balance av~l~ble for s~16~ Secondary
income is computed for the portions sold, cons wood locally, and fed to
livestock.

and 1t1rketing Farm Products. In the future, the project
consume a ou to ~ o~ its own food production, com-

pared to 75~:; ftt present. Again it must be ci·,lphll.sizGd that no incre:lse in
s:1lebl..:. Z".r.~l product can .:lutomnti.cally bl3 :lssw·fi.€;dj the many agriculture.l and
1nfrastructural WGakness~~ in the area must bE corroct€rl befor€ sizable sur
pluses cnn bE attninGd~ thE basic assumption ~~d€ is that as agriculture
develops, modern prrjcGssing, hauling, ~nd m~rketing f:lcilitics wIll follow;
~roject f~r~€rs will dem~nd services of sc~d, f€rtilizbr, insecticide~

machinerJ, 2nd fuel de~l(rs, rEp~ir shops, cr~;tsm~n services, ~nd nonlocal
foods; (.md tr7'.nsport!ltion and export SystC7l'nS util be cnl:::.rged.

On thl.. assumption of future devclopnG.nt, infoPIttion was collocted ns a base
of prod'lction fr.or.1 the modern processing pl~nts t~w.t exist todajT in Afghc..n
istan. The flour mill and gr'lnary (silo) in K.:.>.bul, the fruit and gr:tpe
cannery in K~ndah~» tr~ Bast cotton gin, and thG Bost creamGry were visited.
Additional data ~';GrG c-..;i.lected from too oilsc6d mill under construction in
Bast, a ~xtile Mill ~nJ a proposed raisin ~nd fruit ~'ing plant near Kauul,
and a hide and skin t~nnery proposed for K~nd~~~r. D~ta w~rc sccur6d from
the G€n~r~l Trans~)ort D~~3.rtment of tho RGA fc~ h~uling costs in the country.
Marketing".nd sLopk£CD:':1g bcnEifi ts are b:'.sc:.d Of- f..xpected c ,c: ~,~ ,:md profit
margins. These de.ta. ::"Jrm the: base upon w~ich fllturl. W::lgc _ ,":"a=y, interest,
<.lnd profit figllrGS o.r~ ~rojc:cted for future Shr.un:"'..lc.n procEE ~-:L16 and marketing
b~n6fits. If SurplllSES are prod'~ed, nnd i~dustriGs d6vE-Iop to handle these
as thE.y ::'.re doing in other p~rtB of Af,~hanistan, thc.n it is rcason3.ble to
assume that S6condnxy income of the type. :>.nd .:unount shown will dev(.lop.

Wheat, B~I16Y, Corn, ~nd M~ng BEans. A sopristic~ted milling process is ex
p6ctkd to rcpl1.cc tfiG crUiit:: grinding currGntl~r llS(.d to procGss small gra.in
anG. dry beans in the Sh:J.ITlt"l1.1.D d.r';ja. Tte Kabul s 110 pro(ucE,s several grn.des
of flollr, bnkGS brc.:1d, .'lnd3.cts as a gr~n.'lry, buyin.:; ,:md st:.lling gr:lin to
rGducc. pricE, fl '.lctur.tions. Figures collcct(.c} fror;l this L:cility 'oJ'E'rc used
as tl'lc. b':'.S6 for f~l+JurG sGconclary h€.nGfits, :'.nd n sir.1il8.r operation is under
eons1d£r~tion for trc Bost ~ren.

Cot~on ~nd Oils~8ds. Three industri€s ~r( exp0cted to process Sh:lmnlan
cotton ''''.n~. SGGd in the f'ltllre, i.nc1 e:lch prest:. nt ly exists in Afghsnist3.n.
Cotton ginning, cottons(;(;d cru.shing, an( cottOE fiber spinning and weaving
are n0c~ss~ry to produce th~ finished proj~ct. The Bost gin processes and
SE.lls lint ~.n0 scul, ".nd':l.n cilsE;€d mill is scheclulcd for completion in 19670
Cotton tcxti18 r:ulls-:.re op€r:'.ted Cot Gulbuhnr 9 The dem.'md for cotton is
growing, and ~ wiGer v~riety of f~brics is bcin? producod ~nd Uw,)orted. The
bulk of futur~ cotten lint "'.ne! s6~d proQ\lcec1 in this :lrG!l will probably be
prOCGSSbG intcrn~lly, r~ther th~n exportcc in the. cr~dc st~~€ ~nd re-imported
as fib6r ~nd oil.
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Da.t.~ collected from the gin, with a mnrgin :tddod for future profit, are uaed
as the bt.'.se for future seconc1.ary benefits It Dat~. llUlclc .'lvailable by the Afghan
Textile Company for 1338, 1339, and 1340 (1959-60, 1960-61, and 1961-62) ~nd
from projected est~~tes of the Bost Oil Compnny were us6d for fiber and oil
production. Gotton textile weaving, however, is sufficiently far removed
from the farm th,:;,t only hill of the sQConc1ary benef'i ts are claimed; the re
mainder should be considered industrial benafits tl Sunflower or o·th~r vege
table oil, if produced in volume, would be crushc;:d '~.nd refined by the Bost
Oil Comp3.n~'.

!!.2!_t;~cul'tural Cr0E.~Q Processing of garden .. orch~d, vineyard., and carrot
crops can taka divb'·.'gent forms. Smile port':'on (If the surplusl'Js of thoSE; crops
would be sold frGsh locally ~nd rcgionally~ ~n~ other portions c~nned~ dried,
or Gxported in v~.rious formso The K·1.ndah:-.Y' j"x ,:~_:~ Corpor.'ltion and a ra:tsin
and dried fruit pl;;.nt schcdul6d for Kabul supp.~ :_ed conversion figures for
fresh and dry products, production figurES for 'rhole (lnci h?J.f fruit;, compotes"
jellies, juices, .:md syrups ,~.nd cost and prof1.t .f:i.'~urcs for the packs ..
Marketing ,'"'nd hu~ling figures complete thE sec'.', "~ "'.ry benefi t computa~,1ons for
theso cropsG

For~. All alf~lfa, clover, and oth~r legurr~nous pasture crops ~re expected
to be fGd to liVE-stock or plowed un(er for soil improvement G No secondary
b~nefits can be cluimGd~

Livestock Products 0 l' 5r6ater voll1rnE, of anim'1l products j,s r,~,(·J·-:-:cted from
~~_M__~"""'"
this area. in the futu.c _) nft"r mn-king a.n nllo1-1':J1CEi for adE.t.. -,.~Jt.: home con
sumption of animcJ, p"" :,eins. Raw milk nnci. hiCt€;S v1il1 be V ~ '., '3:.:ed in bulk,
but most of th~ m.cn.t ::'1d €:gg production should be consumed. ..~ l:O~;l&, 3.S

dietnry pattern.s impro{f. .1nd farmers dEmo:;.J a higher st?nd9.l"d of living. A
strong cOflIDiBrcic::.l liVE-stock industry is not projected; farmc.,:'s a.rc expf:cted
to rem~in producers of field ~nd hortic~ltur~~ crops, on a 13r~er and more
ef'ficic.nt scale.

The Bost ~iry suppli~d basic datQ fer this opGr~tion. The dairy currently
pasteurizes"'l.nd homogenizes whole milk a.nd sells small quantities of butter,
cheese, heavy and light cream, and icc crea.m. ~Jith greater supply from the
Shamal.~ n.rea and expanding deJTland, it could be the. brlse upon which produc
tion and effi(;icncy rise.

Severn1 8rna11 tnnnerj.es in Kllndahc.r tan hide:s -:>,nd skins to produce leather,
but th6sc. inE;ffi~ient operations 3.re exp€ct.ed 'I...) bE;;; re;placed in time by
larger pJ~nts. Projected benefits were ~bstr~~ted from a tannery proposed
in the K:~ndt.har Industri:l1 Pm-k.

AgI:iblJ.sincss 0 A5:t.'ibusirlGss, or agriculturul b:'.sim;ss J is expected to show
the greatest re. l.:;.tiv~ incrfjasE;s in inCOI11B of all categories compa1ied o Al
though caJnC;;l rE..nt,~l would diseppe..:.r 3.nd livestock purch3.ses improve only
moderately, the business in S~5d, fertilizer, pesticide, farm equipment and
parts, and rUGl, oil and grc~se should movE. from almost zero to n consider
ablE";; volume OVf:r 50 years. At present the f['.rmcrs usc no factory-i'Il.ada



equipment, with the exception uf some iron plow :)oints, tethersjl ch~iru3, and
sickles; do not use commercial fertilizer; are not aware of the existence of
pesticides or herbicides; and save their own seed for plantinge FutllTa
development is in part predicated upon the introduction and application of
efficient inputse It is axiomatic, therefore, that the use of modl.u·n inputs
and the aba~donment of traditional or subsistence inputs is required if ~gri

cultural business is to dev61op.

Commercial seed cos ts furnish the data f.rom 1vhich secondary bene!it factors
are dete~ned. Improved seed must exist if higher yields are to emerge,
and the local experimental and demonstration farms should lead the way, fol
lowed in time by a network of private seed dealrrs o These costs include an
allowance for propagation, multiplication, anCi rlarketing.

The quantities required of commercial fertiliz~<.' and insecticides are esti
mated from acreagE. ~nd. plant. needs, but only a ~nall portion of thE expenses
can bE; considered secondary beue.fits. The COS-l"" of internal hauling and
handling furnish seccndaFy benefits, but const::"li:.tion of a nitrogenous fer
tilizer plant at ~~zar-i-Sherif, in northern Afghanistan, would materially
increase secondary benefits of fertilizer use.

Tractors, implements, parts" fuel, oil, and lubricants originate outside
Afghanista~ and will c:ntinue to do so for many years. Only the cost of
hauling the equipment f:com Chaman, West Pakist ~n; the petrol··.um products from
the border neaL' Mesne:1 Iran; of internal distribution and >'ll·\'}.ing; a.nd of
maintaining the equiF'J nt on the farm ar~ claim<l.ble as SOL1. ." 0: secondary
benefits.

Purchased E'ood~ _ ~Jith a rising living standar(l, a wider val J sty of food...
stuffs, and a greater knowledge of diet and nonlocal food, the project r~si
dents are expect~d to spend mOTS for purchased foods, inclUding tea, sugar,
candy, rice, fats ~nd oils, subtropical fruit, and other non-project foods.
The conswi~tion of tea, sugar, candy, and rice; of secondary dairy products
proces~cd from ~ilk; of shortening from cotto~sGedj and of oranges, lemons,
Jj$~S, aud Jther citrus fruit from Jalalabad is expected to increase. Pro
cessing, hauling and marketing these products form the base of secondary
benefits.

FisheEl_ There is no basis for assuming that the future take of fish from
the distribution and drainage system will vary sir-;n.ificantly from the present@
The prima!""1 use of the system is to supDly anci rSdove irrigation watar~ and
proper operation dictates that the canals must bG drained. and cleaned eanh
yeare DOvm tim~ would be increased when a domestic well system exists and
this would prevent any significant ir~rease in fish population.

JourneymGn ~nd Artisans_ The incant realized by journeymen) craftsmen,
ar~-=:.ans, anf: rc ligious l€aders is expected to j'isE. v.-ith project dGvelop
rr.er~ ::, C3.1culations of tris type are highly subjectivE., but ...n increase is
pr~dic~d on ths basis of a higher living st~ndnrd and an in~reased demand



for many occupations. The number and inoome of berb(;TS i carpenters, mullahs,
musicians, shopkec:pE.rs at:d !!eddler&, and tailors should incret\se if the pro
,ieo+: area deVElops, wealth increases, and the demand for goods and services
ifJ. aue;mented. On "':'.he other hand, thE; itinerant or village blaoksmith and
millwright will pTobably fall victim to the machine shop and consolidated
flour If'_"\ll; and the number of coppersmiths and goldsmiths may incrE'ase lass
rapidly J for example, than the numbor of general shopkeepers. Such local
work as wandering shoe and pot r~pair would tend to be replaced by shop work,
a~d ~hoes r~nufactur~e from old tiras ,Jill be replaced by 6up6rior products
frorn sp€.cialized factories. The position of loca.l W3.t6lmaster could becom-a
a project function and benefits carrie~ under operation and maintenanoe.

Secol'Jdary benefits from thes€ sources arc estir.k1.ted by comparing the future
extJected populf.l.tion of the Shamalan area with th6 present., and by judgment
factors that atte~t to measurE f'uturs demand for E.<lch s61'vice.. Studies
els~where indicate a dir~ct relationship b~twesn area duvelopment and the
demand for services It As an agricultural area become:s mor~ specialized and
e!ticient, the farming population t6nds to decline in r61ati,on to the manu..
r~eturing and servica population. Increases occur in rGtail ~nd whvlasalA
trado, businESS, pror6asiona~ nnd ~ovcrnment,ii services ~nd ~~nuracturing,

coupled wittJ dr.;crfJtlses In h.!lndicraft and cottage industry employment. All of
thes3 factors are included in estimating future secondary benefits for
journeymen .3.nd artis ,ms •

!raosporting P~o Tranbporting people to, from, and within the pro~act

area is expecte:Cft'O' increaSE; sharply with developmont. The greater sGcondary
and tertiary population and the greater affluenc6 of the farme.rs and general
public will j.ncrease. local traffic" Secondary benefits are estimated from
cost and profit figures crilected from locil haulers i increased population,
a!ld a factor for incre:_...cd tr~v~l per person.

~. At present .:l negligible quan.tity of goods is exported from the
an area. Although:J. small quant.ity of loon! fruit or gY'apes e"~ntually

reaches 1'lest Pak1st.:ln or India, the SlTl8.11 production and the extremel:" poor
packing and handling make this insign:i.ficant ll The Bost and Carishk markots
~re traditionally supplied with fruit, gra.pes, and vee;€t3.ble~ that originate
not in the Shamalan or other nearby areas, but in the Ka.ndahar :,egion.

It the project develops, this trend could be r€versed o It is as~umed that
halt of the fruit, gr~pee1 vegetables J at1d c,1.rrr!"a that are. surplus to the
need~ of project inhabitants will b~ export0~ as fresh, dried, or ~anned

pack. Construction of the proposed r:lil spt..:.r from Chnman, West Pmstan to
Spin B3.1dcl<:, Afgh.1nist:.ln would reduce roug:t fJ-:-.ndlitlg and facilitate the
e~ort cf perishable products. Benefits are c~c~lated for hauling a large
volUJnfi of products from the Sham~~n arE:~, to Boat, .?nd for lesser qu.a.nt1.tief
to Kandahar~nd Spin Baldak.

Table 9 surnm.-"JrizGc e:xpeet.e,,1 fu·tiure se.conciary income. Appendix .lables 37 and
37-A through 37-0 present. thE. matertn.l in grE.~t6r dGtail. All secondary
't'fmefit figur€.s are computed f~r full 50th year tJroduction mrl reduced to an
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ave:-age of 50 years of project devel-Jpmcnt 61 l'hs factors used to determine
averages for 6ach s€COnd:lry c:r'op ~nd livestock enterprise are ident.ical to
those snplo;red ic~ pr~_l1'1ry producti on of :'hnt l)J.·oduct in the; Shn.m'11an areao

Bevelo ment B~nGfits

Dev€lopm€nt. bE.nefi t.s arise when rescmrces that othertlisc would be unemployeci
or undererrrploy(~d a..re utilized to construct, operate, and main·tain a wn:te1'"
.:tesourcc or other c~pital projGct«l Future SE:C oodary development benefits
herE: c:-m include only the porti.on of th€' expenses incurred vri.thin the
country, and must exclude all off-shore expGnscs to tha Afghan border@ Only
the Wtlg6S paid to local f;ll11ploye6s ~ a portL:J1"l of thG dollar salari(.~ paid,
and h'1uling from th~ fron'ti€rs to the ~·Jroji;;ct. r:..rG;''.. are used as the basis of"
developn~nt ~Gn€fits, plus income accrui~g from rnining, processing, and
handling looa1 gyps um~

.-~
,it'
f :
I

\, F/r
'f I

TABLE 10

Futlll"f; developmem':. benefits derived from opcro:t:lon and lfIn,iutenance are ex.....
peet0d to bE;; hlgher than pX'cs€;nt levels tl; Present con..'itrllction costs are nil,
but future construction and land reclama.tion cost.s mIl be highlJ All oapital
costa 'lr6 arFlortlzed over the pt.riod of' nnalJ'sis to dGrivG their annual
equ.iYalent coste A portion of this figurfj J pJ u.s a portion of operat.ion and
mnintf.nancc eosts, can Ot.; claimed .!'.l.S seconde.try lx,nefits".. Tablo 10 suu-m.a....
rizes exp&cti:td future dGvelop:mf;ut bE,nefi t ...l" and Appendix. Table 39 presents
these in grG~ter det~il~

Sh:1.I1'1.11.0 Unit

Process:1.ng H::..ndl:1.ng L-.:.bor H:-:J.uling Tot::tl
__~_$; j.;".__~__~_~ ~"_..L_~_L

Con.struct.ion 56,700 30,530 81»2)0

Soil arrF:,nmfl.f:nUJ 3,440 1,270 6a055 _3,lI oao 13,845

Op-cration '1nd rrt:..dntcnD.nce .... .1n~t1_~2, ~ .2l&1i-- --
TerrAL $3,41J.G ¢:,1 ?70 $8-',120 $46,920 $138,750'+,' !II'"

Intangiblc; be:n.:.fit.s l.H'€r i.mprOV8!itGnts €;XP~:ct€;d. from -,?roj€:ct dE:. v€lopment which
arE; not lY'1i~1.sI.1r'1.hlG ,in monet.--:.ry tGx··ms.:l but which nevcrthi:ilE.ss are importanrt
in over'lll ~)roject.. forrmllation e 'l'r.3Y sr.ould bE:. considered a partial basis



of justification, evep. though th~y form n~ p~r~ of ~ fin~vcial anaJys1s~

Th€8~:: (')enei i ,(·8 ,-;'/'C 1nt.:r\.rribl-s onlv J' " "" f-i ''': "pc ,; ..,' ~"n(" - f(~' nh""";'" :J.lly thdlm'u ... ,j(-"- •. I~.... -- ••..J..•• u ..... ~.J't..:,.;;"l..htJU ....... · ~"rJ

axis-:-, anc1 -:rE. rs~l:; ':'h0'y O(;:::\'r in s!'::;vc!',:'.J, C:is;~·~[1~t. c::'.t:gcrili;s" :in.-::::'udj.n.g
corortunity sGX'vi~es a.nd f'lcili';:i~S, projGc"c, popv.l'J.tion s rur'll €llnploymen,'t,
level of living, l~nd V:\lU8S nnd farm equitUis, dev01op:ment of com:oorcinl
agriculture, .'1.nd 'thE: affect of the proj6ct on t.he na.tional economy~ Intan
gible b€u8fits are disCUSSGd for both the prGBGot situction and the expected
futnre ccmdi tion, llSSUT,:';.ng that. agricultur~ production in the nrea increases
and the project deV'Blops.

COM'''\nnlty Servic::s and ?ki.cil:i.+,ies. 'rha economic grovtth expected ",d.th project
devsl(J~rnE7·1~--;Wcr~Te8.ter~·50CT:u:tnterest mr:J broader horizons which
emerge wit.h de7elopmen~ and ch..a.nge form th6 h:1'3is for presuming that (~omm'Jnity

servi.ces cnd facilities will 1mprove~ Ov6ralJ.:lel1113,nd for services offered
by schools, hospit~ls and dr~ssini stations, lir~~ries, mosques, sports and
meeting halla, and othE-I' elJo.enit1a8 will incrG<luf'''j The stilTMuation offered
'by easier tranSi)orla:tion3 mOl"'€. farm Gf-tles llnd g:\,:ater demand for outside
prodoots» and p:1I't:lcularly more ext.ena:l.vi!- cant:'!.'·"r. with the l10rldjl will in
crea8e th6 desire for amenities~ A rising st~GJkrd of Jiving and greater
cash income w"ill provide t.~(; m,eans to bring inlproved community servic!a3 and
facilitiGs to the nrea~

Pro'act P ul~:~@ ~lr;~ill regional pop~lationt includir~ the secondary and
Iii.<!~'l'1' ootl.ll"l.og pop~llat.:',;.~ t~hat will emerge with de'll~lopmant of the ap~1cu1....
tu.ral r(;ssouree l'J.:tBe, :i:."' osxpeetad to increa~e with dovtlopmant... The worlt:
torce supported 111 the 011, flour, and wxt:i.le mills;& cotton gin, da:i.ry~

canneries and packing ~hed8; distributors of 5~ed~ r€rtil~z6rj insecticides p

farm equipment, ~nd p~troleum products; Qnd by trndG, banking, commercial
t.r:}Mportt'ttion and governllIDnt in8tit\..\tio:u~ should grow as t.he ngricultll'ral
base devElops ~ Increast;;d non=agricul tl.Xt'~l empl~nt shotG.d abSOl:'O the ds.....
crea.se in f;:U"m Gi'l'iplcrymant@ Displ:lced shnrecroppE:TS sr.ould be integrated
into the nou"",·agric'J.1tu.f,'fll econon~ ~.S fa:I'1'l1S enlarge ~ nwchan1z~:;51 and requ.ire
less labCfrj)l Over t:urue the problem of displaced rural population shouJ.d ba
solved by gl'cM.n.g labor requireroonts in the indl..\8tricl ~n.d srtirvice sector's&)

!-~1 ~"5:l~~.J:'" In th€ Shama~an ~,r6-:l rural v.nd&ramployment" or uhiMann

unenip"1:Crpoent g is pre'lm:lel'lt tooa,y oJ Land fa.rmed per ma,n""squivalent tl ir!cluding
th€; fi(.ld ~-fork done by wmen and children, is a. 1ml 192 hectares (3",0
acra9) ~ The lo~j level of crop and an:1.rik1.1 yiElds indicates that, much of this
high uaagt;;: of labor is not pr'l;'xhte1'tiVEl fJJ Gross and net proot.\ct par ytJan

equivalent was $139 and $78 :resp-&ct.iv€.ly in 1965, and this further indicatC'-ls
fit g'l'~at lack of procllctivit.y ~ ProjGct oovelopment ahOLud allen.ate this
condltion in two WilY'S .,. by providilig m<:>l"C produetiv6 wOl"k on the l.:loo and by
er~ating :l base of tHlrplu,!J proo.u<rti.on upon which an urban p processing ':lnd
sm~ se~nt can 1')0 built e

!:!!~f' U'trin.6.iI> A eh~gfj in projeet~d levels of livir~ should occur in two
cat6gorri~:u~t and :t.neomel\ll lith '"lugh the ehcngc;. will come gradunlly I by
th£ end of t~ SO-year p6riod of an~lysip th6 ~~rovem£nt stould be marked_
5·tudy of the local diet indicates th at the ram f.11'fllly and 'l:<enants are not



receiving their full nl~tritional r"f3.C"uiremcnts, either in total food intake
or 0J:'l. ·l)n.lanc,=, ~ The die"'v for the i r .::'n'j'C1:,:i.·j y probably does r:.ot exceed 2 .t~OO

calo:c iss per adult. per da.y.; for thf,; ter.~a~lt families, not !lbove 2,200 cal
ories o.

Based on production fj.gures $ th~ consumption of \-lhole grains, mainly wheat
but inclucUng smilE; corn and bar1.e:{} constitutes about 75% of the total dist,
aomewhClt less fer thE. owners but mere for the tenants q. Frt;.it, grapes.9
carrots, a.nd OPler veget.ables constitute 9 to 10% of the t.otal intake, be.r-.ns
4%,t E1.ud food f::'cm animc.l sou.rces jl inclu.ding mi:Lk, eggs.9 beef, lamb, mL1tton,
goat, a.nd pou'ltr~rj 6%~ The remai.ning , to 6% originates out·side the area,.
The mani.festl;,{ P,),)l" heA.lth of the project r~sid6nts, thE; high death rate
among the chilcb."en, and the thinness and -vreakness of many adults bear thi3
out, in obsGrva:,i,on@ Although other factors J 1ncluding lack of sanitary
fa.cilit:i.es and general not1tlv3.ilabili ty of drugs ::mel medicines in the rurfll
areas contribute, the diet is at l~ast partially res?onsible~ A more ade
quate diet is projected far the futur~i» and if tl18 ;)rojE;ct devE:lopr there
is no rea.son YJ"hy higher levels of food c:onsumpt.iexi should not be r~alized\1>

The health and education progTmTh~ shc'tld include demonstrations on balancad
diet~ new foods, B.nd ir.lprt,v~:..d cooking methods.

A future. diet of 2,80C> c::uoFles pHX' adu.1t.-equivalGn"t, in correct balance,
'W"'ill sllpport good ht-1t:l.l.t'1 ~nd enable resident.s to work productively~ The
percentage of whole g~c-1:1 ns should di.minish to roughly 40% of the c.iet; be~ns

should increase t.o 6%; :-~rui t", grD.pe~1 j carrots, and other vegetables to 15%;
and llli1k~ eggs ~ and n:s ~>t to :1 16v61 comprising 15 to 20% of the total cal...
oric~ int~::.i(el/l The higher i.ntake of food from ani..ml sourc€:s wc:mld also
cor-root a longfit.--"1ndine; prot.E..in def'ic::tency. The b~lanc6 of consumption would
CCMfiEl fram such purchased .foods as Sl.lgar, tea, candy~ :rice, fa.ts and oils,
and fr 'J.it 6

The lEo ve:l of 1i~r.tng on the project., ex:pressed in terms of money and kind re
tainc~d by t.he farn.i1.y 1J is 3.flot.h0r importG.nt segm€int of th6 benefits of pro
jE;et developY('..ontl\ll ThE pres8nt fn.m.ily living :J.llOltmt1Ce" or :.lmount retained
by the f:tr:rl..ly in cash or kind" expriSS6d in this context is $332 per fann,
or r()u,~hly $17 to $21 per person lll ! This :15 the cash equivalent of' the
prod\'lct i;l'IJl'ai.lable per person 1.ft61" paying farm costs n.nd aftler receiving a
portion of th€. truevalut8 of cotton from t.he gove:rrnnentQ) In real teTt'W in
1965, at local prices and in local ma~kGts, this was equivalent to 266 kilo
grams (918 bushels) of wheat p€r yen" for (';"lery !'lun, "liOman, ~nd child in
landowning famiJJ.£;s III 'ThE, average knant. r8..;c~ivcs loss than the equivalent
of $9 p,3r year, or 144 kilograms (Sill) bushels) of Wh8D.t PGl.~ capita per yearo

In 1ihe future this si tuatioo ahcm,ld h(~ imp!'ovcd~ By So years after F!"~ject

completion, thf~ rm('~ly living ~llowance should ap~roxiIrL'\tE; $600 per farm. p~jt.

year. Thi.s cou.ld. bE; $100 pElr ~E:rson, de Y.:;nding upon the trend tC.,,'ll'd the

Y::S?e~din;:~~P'OO-inci--;Wj;nof true opGr:~tion Clnd mnintenance cost as a
proj£ct or f:,.t.rm expenaEJ; ::.nd including thE. full valuer of cot.t.on as a fam
rl-~turn~



~uclear famij~ pattern and away from the ex~end6d far.uly system. This sum
5hc:·\.~1::" he t-l~JLlat,6 t() ·0t~r~hp.s(' the. Ol):t.f'·;,l~. :!'\'c:.:::, school book::;, un~.f<'~:r'm8~ and
SUP:i~-:.-=~~.' rr,E:rl:i~~. 2.n~ c'2nt:'..J. services ~.:1c... m(;~~icir,.G3., i:.~.:'..Ric hO~l.si::£.. f'u..-:-rli
turE., clothi'1.g, ,'In::1 co:::inZ J.nd eating u.t€n8i.ls that art' so 3p"lrS6 and poor
today, tl'.c e.Lect.ricity that will come into thG area, soma transpcrtJ.tion.
proff.ssion.:l1 3.nd business sG!'vicea p SOIne bicyclos., radios, shotguns ~nd other
luxur:iss; :mcl provid.o 1. monf;t~ry incentiVB to kElt::~P the famAr' pro:iucing at a
high 1E7el') Ar. ~.c~c:qunte fll11~J.y living allowance, as much as n.ny other
single. fa.Ct01~, ···i:.l b~ n. key to enable thE:: :U"G.1, to move from 8abcistence to
comnerc~_;-.l :"~:..~_r:~~ ... ;·r.i.th an attendant thrj\ring agr:lcultuI'll econol"::;Y", sizal11"3
farm SLlI'plc..scs, ~;l1'i e:f.:ctiv6 demand for ma.nu.:';.cturc.d products ill

~"!!9- \1'a1:~5:s~uF::trmJquities ..

At present there is no true real estate 1i1Drket in t,he Shamalan nrea. Occa.
sionally a pD.1"cel of land changes handa, but when it. does the propeI'tjt is un
marked, fre.qoontly wnrGcorded, and generally noith€r 'the buyer nor "the
~E:llel" can detormine th~ actual amount of land involvediii' Once the land if:!
swrve.yed and r~corded ~/, and asouming that agricuJ.tw"al developr~nt fJCClJrS I

a legitimat.e m.-1Iket for land should develope This Hould facilitate sales,
and provide a.n easier procedure for ?rogr6ssive farm£Ts vho wish t.o mow into
the area.

The price of real estattS shou..td rise as the area develops, and the value or
farm buildj~ngs, ditches, orchards, vineyards, and other permanent installa
tions also increases. Trris would constitute an important benefit to proj~ct

farmers 0

C~~cioJ. ~~~~X'e. A final point. or considerable value, b\1t, one vetT
mtiewurrt:O ass£;S$ financially 19 is the tretnsfC'!"IYI:.ttior1 of subsistence to
c~reial farming. Subsist£nce farming refers to a sit~~tion wh~re1n

pe~01!ant~ eornHune the bulk of t,hair prcdl,1Ction, produce the bulk or their mm.
eou2lUl'trpt1Iom, supply lit.tle to t.he urban market" purcn.flse few Manufaotured
IOOOS ol"iginn.ting in the urbo.n fJ0ctor» ond ~erilte perpetunlly at a low
standard of' livingo Commercial farming in tohis context indicate.s a. condi
tion ~e~61n the r~r produces primnrily for 1Th~ket ar:d prOdUCEIB those
cOJ11f1ioo1t.1es which he is best qualifiEld t10 grow, pU.Tc'h.'1.ses from off the farm
the gOQ(ls :'lnd fa.~i1y reql11rG~nts otr£T rural arf~:.t.';» and cities produce at
l~r C4,)13tgl sells his products and purchases his tnputs lttl"ith cnsh, 'PJrooucee
a surplus for an &xpmding ttr'b-:m sector :1Od proV'ldas 13.bor for that sectoro
The eoum.ereia..1 fal"'I1Wr, distinct fran the peasant I VialtlB f:u'lldng as a business
as ~ll as a tr~it1itional way of: 1.i£61/1 This is the route til~ng which all
devo;lo\ped COllntI"iss h.-"ve trnveled, and which will be necessary for Afghanis
tan to trr.rvel if she is to develop.,

National. ~aJ.l1:e Another benefit geoora;ted by inereMed production rolut6fl
't'(j""the over~Trnf.l.tional economy. All product.s .expf'Y.t"ted wi.ll create badly

!TA
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needed for~ign cxch~nge~ ConvErssly, ~ny domestic incrc~se of products now
1mport(;(l 'Hill lE:ss,:D needs for imports "Be: r€c:uc8 eXfH:mditare of foreign
currencies e l'Icrc i.'":1!)olling is the increased proc~uction of foodstuffs in a
country t!"'.~~t op€.r:.tG':.: continu211y on thE. brink of deficiEnt food suppli6se.

Sound o..gricultUT'"'..l policies, genrGd to pro(~ucing surpluses for sa.le, will be
cssE:ntJ.::'.l if intcrn::-.l progrGss is to occur. Externo.l capit::.l a.nd .~.ssist[tnce

havE; their placf:J, bllt in th~ fin'''.l an:\lysis it T;.ri.l1 be through tht -:.~omestic

agricult.u!'1.1 80ctor tb::t Afghunist.".n J,chi6V(.S self""sufficiGncy and advnnces
to industrializatior.. Only when the Sh3.,'1W.l·'lu arE·.1. contributes its shure to
d6vGlopm€nt of the entire n~tion will its ?roj€ct works ~nd investment be
fully justifiod.

AgricultUl?l Recommenda.tions.

To implcIT.c.nt thf..plun of GENslopmGnt <1.nd to bring thE projEct to a point a.t
which it c:.n be. 5:1L1 to OG successful, it 1s nec0ss2.ry for c_6riculture to
davE-lop&> B:lsE.c~ upon ~ sound foundation of em :-.c:equn.tE. distriblltion and
drainage system, a netl-lOrk of' f~u'I~ roads ",.ne1 a dom€stic water sGr'Vice" and
reclnIl-.,q,t.icn of much l~.nc';' frOi:'l saline and :J.lkD..line conditions, agricultura.l
devGloprnc.n.t must be r'l.s"lE to fol101fl o This work will be neither quick nor easy,
but it must be c:.:r:rieC: out if the project is to achiavt-: its ootEintial. With
out project works" the c.rE.:' c0.n.not reach its full competency; without ,~gri...
cultur~.'.l (~6vEJ.opmc,nt fcllmdng pro,ject de'VGlopmsnt, the project ~vorks will be
so much ·W'.st8C. effort ~.ncl ,~').pit~.l6) The follm'r.in~ Tecommcnc"ltions outline
whD.t must b(.:~.one in tho ShaJ'1~ll~,n ':'.r6~ for full projL.ct. sue:: f,SS.

1@ Fa.~?.:.~~,~:-E£.!12':. D('V8~~~~e ThE, f~n~..s must be laic~. out :ationally"
of: t:<U£fici(,nt size to ~c th,::. o-wt1l:.r to work his l"",nd with fm7u,ly labor an\.l
avoicl constlr.tption I)f his surpl'.lS production hy tcn,'lnts ::md to pro1fide nde
qu.'3.te gross i.ncome to pGI'rr.lt the. f:J.rmer to pay for his inputs, cover his
operation "."Xl.~ rn.:::intcn.~nce ch~.rges ::.nC: ~ sh:-'..rc of cnp:it--:.l costs if n.ss6ssed,
ancl retain sufficient fanUy' ir..eome to pcrrr.it ~,n ::u.lequ1.te st::ndllrc.1. of living
and pr()Vi(~.8 inc,.:.ntivc o' The recommended farm SiZE; is ci!?,ht to ten hectares
(20 to 25 acrE,s) for 12.nc class 1, 10 to 11 hE.ct~,rGS (24 to 27 4,cres) for
l?nrJ cl ~ss 2:IJ "T!.d 11 to 12 h&c't:;,r€:s (27 to 30 a.crt:'s) for lrmd cl3.SS J. Most
lar.d in :'L:i,; 'U'ee. wiJ~ bE; class 1, so f'an.1 ~lizG s~ auld b6 not 18S8 than 8 to
10 hect:.!'68. L':·.nr.: cl::ss I} is non.:u·ablc ~tn\~ sr.ou1t: 0e included in f'lrm units
only fer gr'}.zitlg, e.s !In adc:iti.on to thE. basic uni t,1I .:~nd not ~s a portion of the
8 to 10 hGCtpX0S~

E:1ch. f-:'.rrn un1t sf:oulc: bE; 6stablished on l'~n( DI'oocrly consolidated, levelGd"
smoott:f.;(~~ ·.~r!"',in€;(~Jl ·,:,_nrl ~MGll lOC'lt,cd wtth r(~ s"':'Y'(~ to a s8conc~ary rond, irriga··
tion turno'.rt., "nc: ~_l.c.Cp ,relll'k ~1hE:rE 0xch').ng(';;".1()1(; sodium and s'llts will in
hibit 7j,1(~r;, gypsLlm~·.pDlicn.-':.ions '2n,l l(~"'·.r.:'v,in§. <:::l.re r6quired in combirk'ltion
with gr00n i1'.'lmtrf..S ".ne: 'J"t'O,)EJr' crop rot:: tions l)o, .

LrJ.nd lOYt.ling ~;~:.lOltld b~~ eonsidered 0. pro.]cet fUTi.ct.ion, fo!' the presbnt motive
po'W('l' c.::.r.not l(Jv(~. f101(~s of suffi.ni.ent 31 Zf; to pE;rmit efficient use of



ma.chinery" Lev€ling anG gmoothing in this context 1,1Ti11 n.l1ow efficient water
distribution on fislcls lc:.rgc. E-nougr, for m..'"'..cJ~inery, with no post-irrtgation
dev610pment of high ::no Im~' spots throUf~h settling. Without firm wa-tel' con
trol, sm~l1 irrig~tion b~sins must bt US6C, mnchinorj i~ll be slow to repl~ce

oxen :J,'(lC tcn.~nts, ,::nd land is w.'lst€.d by numerous irrigation bas in banks ~

The farms should be consolidated into single tr~cts with boundQry lines
conforming to th6 irrigation ~nd crainag~ systems. All farms should be of
economic size so that one M%n, ustn~ r~ily labor, can oper3t~ his farm ~ith

out t.e.nn,nt;s. Tenancy woulc~ spr6ad the n&t r€.tur~lS, lCiw'or the living allow3.nce
per f::unily, consume a surplus t.h~.t should be fc.€.(in~ :1 devEloping urban
sector, :mc"! inhibit the UBE. of purchasGc inputs I' T8n3.ncy would also hinder
introduction of m~chin~ry, perpetuate th0 G~~lcy~£nt of oxGn, force n larger
portlon of 'the l:.lnc into lowGr Vll11.€: fora;,-. crops, prCp"lr0 n poor seedbed,
anc.1 d€.l~y achi.c.vEiln€'nt of projcct€;d yiG1,' 10vcls. Sharing a smaller crop \-lith
a tenant c"ulc: perqE:tuate 3. class of rur'_'.l POO:C;1 vltth Iittle purcht.J,sin~

power .'.lnc. lGSS ~~rticipnt:ion in the n~tional E.Cc·1cmy, 3.nd could reducG in
c€.nti.VG on the p::trt of tho landownGr.

\olith no fe.rm of sufficiE::nt sizE., thE; f:!.rmGr sl"Joulcl nnint:~in <J, sound business
withOllt t€;n~nts t:n,.' oxen 0 Continuf;d us.:.. of these 2..rch:lic factors can only
p0rpetunt0 the present 3~bsistGnC6 Syst€ID ~nc rGt~rc C:6v~lopm£nto Proper
farm size ane: sound o";)(";ration will pe:crni t th·.:. f.::-.rracr to omcrZ6 from his sub...
sist6nCE. st2ncarrl of :- ·:.":'Lg .:lnd G.E.v(.lop ,'1 cOi11T:1Grci:'1.1 ente:Lpr.:''::;EJ that will
p3.y its cost..s :J.nr'. -;;rov~.C.;;; hi.s f"JTri.ly 1. st1.nc':'.rc' of living COi::ilGnsurate with
its efforts.

To permit lane: developmr:;nt i'1 ~n orderly an(: E.fficient m~nne:', it will be
necessary for f~rmcrs to mOV0 off trL l~nd by hlocks, Qhe~d of constrl!ction~

Whe.n thl.:. l['.n(~ is r0s6ttl€;(, thE, f'1rms shoulc.~ be lo.ic. out to conform to sound
economic nnd en~inoering principles. In the absence of lanJ reform legisla
tion, it is not possible fIJI' f:lrms of optimum size to be est:lblished im
mediately cl'te:r project construction is completed" The s[~mple sUl"vey indi
cate.d that thE. Clvorage farm is 7.4 hect:lr0S (18.3 acres), and th::;t m,n.ny
farmers own ,'lddition::u lancl in the intermittently irrig2.'t-Gd portions where
full r,mter sup,ly will become aV.3.ilabllS, which t-loul::' brinf{ aV6rQg(~ tot.al farm
size a.p~roxim,'J.tely to the recOmrl1E:ndf;(~ figures. Hm·16VE.r, somE; farmers tooay
O"Nn sever:".l hllndr€.c~ acr6s" while ma.ny own fc';v€r tr.n.n 10 acres, ,=:m(~ SOmB ex
change ::;f Inn0 ror w:-t6r rights ffir"ly occ ur 0 Tho change to O'l1meTsbip of
economic-sizec units mUBt occur grad~tl1y, as m~chin0ry r€Dl~ccs alan and
t6nants, anc! as the less efficient fnxmlSrfl se.ll tbcir holdings. This process
is col'ltnon in (1.6veloping countries, tlr.c~ continu0s in D.rtJ..l.S 'with high agrj....
cultur~l incomE. J/ :lS part of the cont,inuin-; ~rocE.ss of commerciO-lizat:ion of
ngricu1turc~ How6V(.;r,. sound 6ngin€e:d.n~ pr.::~cticE:t~ (~.icta:te th;''l.t roads,{l wells,
and irrig~1:.ion structurE.s be 11.1d out. :In.~. construc~ed in view of economic
fa.rm siZE;, rylthough this goal will be 'ltt.~inE.ll. only gradl,,1.'lllYG

In the. future; fllrrners should h'lvE. ti tIE; ':,0 survcyGc: l::mds, recorded on plats
in a locc~ «ovcrn~~nt offic6. Accessible pUblic rEcords should be m~intnined

to rec>.J.ce litig'_'.tion nne1 .~ 'W.~t(.r ri::-ht sLo\.l1:l ~CCOT,l)~n:r thE. land title to



prevent curtailment of water service during the irrig3.tion season. The
Cadastral Surrey of Afghanist::-.n is worldng on Sh':Jn,',.l.:m land ownership and
measurement, and should co~plete work before construction~

When the project works are constructed and the land resettled, land and wa~er

rights should be clarified to the owners, includinG any land lost due to
1.clterals, drci.ns, and roads. The mechanics of farm consolidation, 1.:.1.nd allo
cation, ~nd resettlement should be prepnred in advance of construction.

2. Improved Varieties of Seed and Livestock. Adapted, high-yielding vari
eties of seed ~nd stock, rust-r€siSit~niwheat, increased production of
industri~l crops, ~nd introduction of new c3$h crops are necessary. A program
of research, experimenta.tion, selection, prop2.ge.-::'ion, seed multiplication,
and distribution of Dnr~oved, adapted ~~ieti6s is essentiul to bring farmers
the crops which will respond to better fertilizor nnd cultural practices and
produce greater returns. The present Helmnnd V~ley crops h~ve Inrgely
developed here over centuries, ~nd have been g?o~,m with little fertilizer or
organic mr.tter l"ett.:rned to the soil. The seed.:: ".rE: i·,rl.xed~:nd the plants have
little inherited pctenti.~l to produce hiBl1 yields, :md may not respond well
to high~r levels of fertility r:.nd better pr':'.ctices. V8.rieties which will pro
duce good yields under improvc.d C onditions ,~nd 3.r€ adnpted locally are
necessary to achieve a~y significant higher level of yields and returns.
these varietiGs, hOW37p.r; must be properly f6¥tilizGd and tended before they
can produce their pO':,r- . ·,:;".':~.l yields, and introd!.lCtion of superior varieties
without proper trc:ltr::: ~;", will return littlE; to the f3.rmer. 'IhG S3J1l€ general
statements ·?rE. true of :Livestock. The 10c;-:.1 c~.tt16 h~ve CCJ ~ ·~;.ntly been
selected down~Tard by c:..strnting the strong<;;st bull calves 1,,::"" OXEn. The re-
m..:lining S)8c:i.mens hC'.vs not bE;;f:n sE.lected for ability to tr2'.:.;",li t high milk
production, nor hns any brooding progrrun bG8n followed to in~_"'c':lS6 beef
yields. The c~ttle ars stunted; an ax is not rGady for plowing until its
fourth ycrll', r.nd oxsn :md cows grow very slowly during th6ir juvenile poriod
and att~~n Q wci~~t of ~pproximately 360 kilogrcr~ (800 pounds) and 270 kilo
grams (600 pounds) respectiVEly. Poultry ·~l~e sGr.".wr.y and poor meat and egg
producsrs. Sh~cp ~nd gouts 3X6 f~r size, running about 45 and 36 kilogrruns
(almost 100 'J.nd. 130 jounds) at sln.ughwr, out tris s'c,ock is producl3ld by nomads
off thG fQrm. Donkeys ~nd horsGs ~re v6ry' sm~ll, ~nd should be replaced by
~ractors, trailE.rs, and trucks in tim~. Improved livestock species must be
fed propc..;;rly :"'.nd protected against di~H~aSE. beforE: tb:y c[m p6:rfonn effec
tiv~ly~ As in ~nnrovcd cro~s, introduction of superior livestock without a
full fEGding ~nd ho~lth progr~ will accomplish little.

SC'161":}1 seoel ';.n.d irrrprovE.msnt progrnms h'1vc: st:.rted i.n thE. Helmand Valley.
Brown S"riss d3.iry c:'.ttle and NE,w HnmpshirE; chiclwns he.ve been imported, a.nd
the Eol:l.n ~:.eS0arC(1 't· arm hA.S prop'1gated "lnd di.strihuted some :1uperior vege
t..~les. A v<'.lley-wiclE; progr:nn W8.D initi::\t.ed 1n 1966 to t€st k16xican-Pakistan
wooat, t-l!"ich c10s~ly follO';TS ::. successful pro?;r['.m in t-Ie:.st PakistanI) Sure
croppc~s ~ higrl yielding open-pollin~t~d field corn, nlso has been introduced.
These: :!'(1(l rfl.<:my oth6r progr'1mS in cotton, fruit" -:~~;Gtc.ble~:, IGgWTl6s, oilseeds,
and livestock must be initi~ted ~nd perpGtu~~Gd, ~nd improved seed and pro
gef!y rrMe av~,iL1.blr.. to the f'J.rrr£rs on ~ corl'vJ.nuing basis. To date the



d:1strib~tion of. n€:i': -varieties to the:: fanners by ext€insion workers has been
qulte lltdt..edf)

SlWh new crops es sunflc,~16rs will be in dGmande This crop is seldom seen by
project farmers a ~nd introduction ~nd propagation is neoessar,y by the
developv~nt t~'m and 6xtenaion service.

3~ Fertil~l~~~!~_~~~~Fol and Disease Control~ Ohemical fertilizers in
Buft!Cfimt'quantIty-~enn o!.~~TI1too projected yields are to
be realized€! Alt.houg.h l.UJe of liv~Btock mn.nU1C'G is projected, chemical ele
ments must provide the bulk of the fertilizer req~ed in the Shk~malan area.
It is calcul<:l.t€d that an average of 71 pounds per ncre of alemsnt:ll nitrogen,
100 pounds of phosphorus~ and 3 of pota3h will be needed per year under
project deve,lopmant,@ At pr'Gkient eommercicl f6rt.ilizers in bulk are not
available iT.. the Helm..1.nd Vnlley III

Green mJ.:.l'lQt"SS ·?ore Gssentl:~l in view of the untid:I?~.ted crop rotation and tlla
present low level of organic ma'tter tJ About 3 ~::l'(;ent of' th€. land is in
alfalfa and clover; in the futu:r6 20 parcGnt. of ':Jhe hod should be :In legu....
minous forag6 e SOl/l.€t of this would provide green ft)ed for livf.;stook, and the
remaindClr!) together 'With wOOat Ed. bean stra\-l [~nd corn st3lka 3' should be
turned un.der.. Gr8en xrv.:-.i:1uring to improve soil tilth is especially requdred
to reduce crustirAg and -..:lodd1.nesB (f

Inse.cticidas 1 fungicic8::l, :lud othf..r pathogen control ,:".gents will be nccessarye
At" present insects Gl.ncl jis(,~s(,s :",:xc entirely uncontrolled$ ~ ~d occasi.onal
epidemics r~v·.,:,.ge cr01-1 ['.nd aniJ'flr'l1 popu1~~.tions1P In 1965...66 };. (.~stle disease
dest\royed a. l.-:.r&f.' P2.!'t of thE. ch:tcken pOfml,'.ltiol'1 31 rust was (. -demic in wheat,
and aphids, ~hoppcrs!} bollwo!'l'l1S and Cllt'i;TOrm.~ were numbrc.n: in eotton~

Control pl"ograms must bE.. eff6cted as re:.quU"6C., and th€ responsibility for
m.9king th& .::.~ent~ nvailab1(; to the farrocrs should rest initi.;llly with th.J9
HAVA" until privn.te di.stributinr1 fa.cilities h.'"'.V6 been built up@ 'l'he necessary
fertilizer drills, dusters, nnd sprayers shoLtld bE'; int.roducod by the HAVA IJ

and credit m~de av~lnble for purc~~se by fQrmers$

4. !,,~__Equi,.,Emer~. Farm equi.pment, which should include tT'1ining programs
in oper~ and upkeep, includes as nmny trnctoTs, uaplBm6nts, ~nd trailers
as required to pl"O'p€irly plow the ground, p:r6p~r(~ tf\.£.. s~edbed, sow, fertll:tze,
cultivate, rmd S Jray the crop, 0.00 harvest and haul the product econom.ically
and efficientlyw Proper mechanization, which is dep6ndent upon adequate
farm size, 1s less costly per unit of ?hysic~l ~r.ield than present yields
coupled with feeding Wt6t! and sharing thE. crop wj:ijh te-.nnnts 0 Introduction
of m...~hinery must be accompanied by drivGr ~,nd operator instruction, an
erfeetiva organ!za.tion. or IM.~hinery d6alers jl SP:!l"L. pnrts depots iI rep~!ir

sh0p8p and fuel ~nd service stations, end e~tablishm~nt of credit institutions
to alJ.m-r farm:f.rs and custom op6rators to purch!'!.sG m.~chincry singly or through
.!lB8ocir~tionBo 'I'rMt01rS of different sizes should be imported and tested
until a good bal~nce is achieved between size of fa~~, field, and machine.
At present a p~ogrmm to sell 200 4$-hp diesel tr~ctors is UTider way at
Kandah~, and this could be th~ begi.nn.1ng of machnni7"n:tion in this area.



COO1p3.rison of fi21ds -)lo'tV'ed and d.isced -;viJ.:.h these tr:lctors and thosEI done
with the OX0n tS9..j':lS reve.:l1s tho. t the tr:J.ctors ~)roducE. n. deeper, smoother
s6t::dbed with much bette:.r \-leed control than is Doss:.i.ble with oxen. Govern
ment custom oper~tion in conjunction with CLrrangements for fn.rmers to pay
:It harvest time ~;1:,Y be- an effe.ctlvc; first step in mechanization.

,. Farm Credit. F:lrill credit is sssential for the Duccesdful development of
the Sh~~n 2.re::\e At present credit is unc.vdlabl j to the residents, except
on a private basis G Tenants borrow and r~?~y WhB~t from landlords; and lando
rnmers borI'm! frOy.l fric'nds ~nd rGlatives I but no private or govGrnment3.l
banking system exi~ts hor~. Yet credit is n6ccss~~J, considering the small
amount of av~ilablc local cash, for any meaningful purchases of improved seed,
fertilizer, ir.secticid~, :.md farm equipment..

The Sharlll.1an .:lr6:J. I'E:.q uirE.s n source of rG3.;:"ily 2.v.:lilable improved seed and
livestock, fertilizer $ insecticide Jl '1nd fn.rm tr.:ctors and impler,lcnts, on
site, plils aD ~v!.'..il:.blG local SOurC8 of crecit so l.he farmers may purchase
these in!)uts", The cre.dit I~•.'1Y bE; ext€ndGd in c:~sI" certificates ropayable at
harvest t.ime., or c :...rri6d 3.S J. debit ag1.inst? f:::.r::.cr' s account ::l.t the bank,
but hO"TCVt~r thG mechanics ~.r6 i~lpl€;T:1£:nt6d thE: result should bs access to a
source of loc,?.1ly ,'J.vClil.:lblc i.rll~)rovec~ inputs tl Thereby th8 rrlto,ns of increasing
production c~n DC crOu~1t dirEctly to the farmsr, and ht will be res90nsible,
with th8 ,:".;.ssistrH1Cf; of the ExtEnsion Service, ~'or thGir successful implemen...
tation"

In the first yc:rs of project opBrntiof. it n"'.y be nccessr.ry for groups of
farn.ers to pl.lrch::.ss inputs on .:l coopcr1.t.ivc L,.:'.sis. As incomE Cld"Jances,
f~n.1c:rs m:.~y p-:r:'.":~Il:":lly shift tow,,:rd sip..g10 mvnc rs!"Iip of r:nchinGry and make
larger ~tpplic;..tiG'.s of commerci?.l fertilizer. A r.,~".dy sourcs of quick
credit for errergsncy ~.P?lication3 of insocticide or ht:.rbicides should be
available.

Tr.ere h2.s been ~_ tGndency for fartn6rs in Afr~hanist::'.n to misconstrue the
purpose of cr(~ditG ~'1oney which W~lS loaned ostensibly for productivd pur
chases has bf:6n spen.t on ~.reddings and other f-;rnili'\~ uses, 'md in many cases
farN£rs hav~ Or~en reluctant to mLet interest ch~sss or even to repay princi
pal.. The f').turs credit progr:nn mllSt be sounc:l:.r b.-~cl(e,,'» supervised, and
administerE·d .!':r.(~ ll')~.ns tailored for specific f.:lITli~~g purpOSGS at fair in
terest rn."",E:S ;·.:.d rt.-p .....ymE;nt peric;ds.

A sntisf:"lCtory cr6c.it progrg,m waS ir.s ti.t:.lt(:;r;. in 1966-67 in connection with
the: ner,T tract0r progI':-JJn. Farm€.rs pay ~5;'; .:':'01~'t1, '~n(~ the b;-.:.lrmce over five
ye-:.rs n.t Hi': intcre;st on thE: unp~id b;.l'j.ncl~.. This system could es ....ablish a
pattern for a l~r~[.r credi t progrrm i.n the f~rture.

~. L~;.nc. U5::.......n(~.;~'1nag(';mf;nt. Sound natterns of l~lnc, '1St::, doublE. cropping,
and crop rot-:.tior.s c.rt esscnti -:1. i1. b-:-l.:..nccr". croprdn~ ~,':.tt(';rnJ! based on
commerci:.ll cro'')s, nutri:..~ ot1.'\] rr;rlllj rF,mcnt,s . 'n{~·. ,'i""t.-u"! prc.fc.r€:.ncea of humans
~,nd livo:str"JCy', :-1.~11:~ incrE;'!s6s of org:lr.ic ffi, .teri ......l 1(.'1(;ls in the. soils is
necesaar.7 f) Th(~ grp.:.ins , fruit, vr.;get,.,\hl ... ::: ,:'I'l:\'Ipr-d~" bc~ 'In.'~ .'1.J~rl ertrrots



projected will produce food for local consw1ption with ~ b~lance for salee
The cotton ::..nd ~il crops :lre intended for cOfllinf:rci-:.l S:ll€" :md the:: alfalfa
for livestock feed snd green manurr:. The proportion of crop residues sold
off thE. farm and use::d for fuel J inclucti.ng stalks m~6 st.rc.w, should grndlk1.l1y·
decrease, ~nd th6 cellulose return€d to thG soil.

ShamalJ.n soils nore extremely deficient in organic matter, a condition which
contributes to poor tilth, poor soil-moisture arcl soil-air rel~tionships,

reduced biological activity, 3nd difficulty in maintaining fertility levels6
Sound f2.I'IYd.ng prn.ctic€:s J including the· use of more le~?Luninous for.'lgG .'ind
plowing under a portion of this forage far (~rscn manure, and thG use of
animal r.~nur~ will incr6nse ane Maintain favorn.ble organic matter 10vels.

Double cropping shoLG.d be followed as much ,'lG f,,;~.sibl(;. About threo-fifths
of the 131d th'1t can be. double cropped is actu~=_ly proj8cted for two crops.
Any a.ddition::.l doublt cropoing, if s'lpportf;d by fGrtilizBrs c.nd perf01:mc<i in
a timely i'1c'lnnel': 'Hoald r.1.iSt3 future net f':'~rm ir.C07LE:;.,

ThE: corn, c~rrotRt IT.ung b-.:.::ms, and :!unflm,rers ;-);:,ojectcd g,s S€.C0rid. crops are
8X'pGCtc.( i:,O fellow wh€:~.t <lP.,d brirley in thE:. ro+,tionJl' on the S:ll"1€ f~cld,t

Th6se <:.r~ bsir:g grr;:,tn .'1 t preSEnt to a 1,::;,ss6r E-xtent thD.n ,rojGcted for thE;
future 6 HOHc;v-:r, t~',(, concEpt of t-lr,cr..t follmr.i.ng cot t.on on the same. field is
nbW ~nd will be 90ssibl: only undcr nce~1nizc{ eonfitions. Cotton is har
vEsted in this :'.re:. i~ Oct.;ber and Nove.mber (fin......l picking) ~nd wheat should
be plantE:c no lC'.t,e.r t:, 'l'~ Nove.mber $ vIi th :). tr::.ctor ~)lo1,dng 8 to 10 acres pet>
dayj co~s.rcd t,c ox€.n ,r, ~ thE; rn t€. of' O*)'1Crf )cr G.;~..y, o~:l.y r'L:lchinery can
rrlf'..Y.E: this SGcofi.d (;rqJ possibl;. Yield':) for sccon(l crop who' .?.;" Ph',S t be pro
jf::cted lOHE:r, for HovL.;",J)E.r whE.at eannot m,'.lke thl. S:ll;'l,O grOltrL.l b.:i'ore. cold
weath€.1' DoS OC"..ob(; r ~ITl·;e":.<:., but inclusi on of' this crop c~us58 s i~;nif :ic.1.nt in
creas6 in pro.ject€.c: ne.t ineoIll') for the. 'lre~,8

7. Tran3~)o~t.').tion :-.nd Ro.'1ds. At pr€se.nt 0. net','ork oi crtn~l'lnc dr~inage

b~nk-rO:3 pro~;'id€;s limftGc! access ~.o ,1.n(~ vd.tr. in the Shar:L'.l.~n llI'on, but
t6rtia1""'j' ro~ds -.'.0 not extcncl, to thE f3.TInS e ?ef.>1 f:-'rT'IS ::;.r-= ~,ccessible 1:.,y more
than :;, CQlflE.l or ~:lonkey, ::.m: m.".ny farms rlre isoL;. ted by irrig2.tion ditchos
and rC1'HS of j~llbE.rrJ ":.rE..cs. Fa.rm ro.-3.ds :.nc::.ccess roads shoulc1 b6 developod
and maint~~ine.·; ~s ~. proj(-jct function ~n:'. Cf:}flt to pcrrnit v·~hicul~r trnffic
to rE.3.Ch f:l.I''T!lS frol'i1 both the ShcITkll'!n C'n['.l ::.nd th::. desert. At present the
SINill f~~ s~rpl\JScs ~rs carried by cam61, fonkcy, aKGn, s€v~ral private
trllCk oper~torsJ and HAVA trucks, but if thcrojGct develops and appreci ble
SU.rplllSlSS ~rE; prooucEJ(l, the ne€.d for !nodE-rn tr~nS9crt systGIIiS wi.ll enl~rge.

~ IIJJ I - t: ' 1 u~ I 1" D '1' t' . d tIt 'f i1' t' 5 l'l .....,..
'..I. rl.<'3.r~Li3.:.. :t~~.:..._1"l.:;.r{C. "'f.ng"l~~~:.:'~. l\. equa·6 ma.r.<c. s <.'.nc.; O~ J. J.C CU.~

I;ssfJnt'Ial ifth6 pr0,joct. l.S to sur;cc(Jd 2.nd th(~ rogion to adv:lnco. No 3.rea
can rise ~bovG s20sistencc if its pr~ducts are not sold, for a caoh market
provides fa.TIn L1COi"'£,g EJnables f~T'ME;rS to purchr'.sc 'LhE. inputs upon which 111
C1'6a..l:!e(~ yi::-::l(~s ;;'~'c. pr€;cHcatsd, "Jr.G, ~ssists tr'c r.;ociologic;1.:' change of pa<lsn.nts
int.o c~rci<:'.l f9..rn£rs. It is assumed that ~~ l'·,rf!cr rn.:.rl,(::t ec.onomy '!Jill

" .
d~vclop, ~.n(~ prec~'l~ts 'dill bE. In.!1rkf.Jteillnc"'JJy, trllck6d tr,j ~1OStp Girishk,
Karld:ih.-'lr, anC: K'.;:oul for sale cr pr(~i-'.~:"ll'·i~; r~nr' nr;i,JF. ;\orr.1.on of thE.: procGss€od



or fresh product sold in West Pakistan and northern India.

Individual farmers can market SI1'l.:"l.ll volumes of proc~uceI but krge seale
marketing may require farTll cooperatives. Tho local, regional, national and
export markets, Bost gin, oil mill, and dairy and the Kn.nda.~ar cannery are
expected to function as outlets for surplus 3h3m~1~n production.

Included in this recommendation is the need for improved storage fucilities o

Present storag~ losses are high, but proper facilities can reduce this in the
future. \lith adequate drainage high water tables will be less of a problem,
but the depredation of insects and rodents will require control m8aSH.res.

9.. EdUA?~ior!.l_I!.~!1S.tration~ Train.ing:::nc: HO'1~th ~rogr~o l'}?:',,~runs ,~.I"e
needed to bring the concepts and procedures of ;,lodern, success!:'vl farrrJ.ng tuld
living to the farmers Q A schedule of regular f,;·~':"n. visits shc!.'~ ':Tf<:.'.'s that
the i.mproved 9ractices, wn.ter applicD..tion, nnc'. ',~S€; of new inp' <~::,:1i:;"'-:

stood by the residents, and thD.t they are work=;:~g "inth reason(J:~;, ' ,.;iency.
Progr<llilS to t-;;o'ch farmers the fund31Tlentals of c::-i;;:.nization and :" . I:.ion
are required.

10e Settlement. LittlE., if any, outside recruitment and sett.lement ~ppears

necess-ary in the Sh:unalc.n area. The l~nd is almost entiroly pr:l.v~tely owned,
has a surplus populntion in relation to its proc1.uction~ has Pl[~ny farms that
logi.cally should be 6'~ll~ged to improvE fannin::: efficiency, and ';,8 cultivated
annually with thfJ excE~}"vion of cert3.in \-rr'.ter-short are8.S,~ If surplus lands
exist after farms .:tre C)·,1soli.,J.ated ~nd bron;;;ht to r:ttione:l 8.>e." any dii.1
placec fa.I"mers should c&rtainly be given first consideratioll? followed by
landless ten~nts.

If new s~ttlcment is considered to rcpl~c6 ~rSs6nt f~r~~rs, the new farm6r8
should have a bnckground of succ6ssful ;~TIning Glssw~cr~. The policy of
ssttling pastoral nomads on farms can only hinder progress, for their back
ground in no way pn:.pur6s them for successful f.!'..rm i"'-L.:'.nagement, or even for
a. sedentary 1if&. The primary consideration in any scttlt;;:ment scheme is
corr~ct f.~ size and rational settler selection to enable the arcG to emerge
from its subsistence base.

11. ~cration and K-;..intenance. Proj6ct fn.cilitics, including the main canal:
the atribution an7r"draineigesystems, C'.ncl t11C ro~~C:s must be properly operated
and maint::dnecl. Operation and maintenance "'FOrk hQS been carri€.d out since
the .:lXea Cam6 unc1.er water control, but m.~.ny cl~~ni~ opErations J notably on
drains Clnd wuterw:1Ys, have not been pelforrl1€d on schGdulb. The 0 &. M operrt
tionSl2.Ve b60n h:.1II'tJered by lack of funds ".n·~ 6quipm£nt; water USG 0'1 farmers
is not reguJ..c..ted or measured; and f~rmers ::.t tr.t:; he.,'J,G of eli tches have a. ten
dency to O"l€.ruse their supply, Cr€d1t.inr; a sG.:'.sonal shorta.ge:. for farms at the
end of thE San'£. ill. tches.

Future w~ter uolivsry ~hould be uncer strict ~illninistration ~nd control, re
gulated by 1. c€ntrol office in Bost. ~·T(;ll qu,-:-.lifiE.;d wa.teTm::tstera and ditch..
ridEo1"3 should dc.liver w.'lt£r on ~hcrlul~~, in ~.ccol'd.".nc.o with reRlll~tions.



A set of Lulos should be givGn each water user, stipulating the conditions
und£r \'1hich he ma:5T receive irrigation \>iater. 'The rc.gulations should state
that water will be d~livcred for irrig~tion us~ only, will not be delivGred
for domestic use during the nongrowinp.; season, and that delivery will be
made to farms on a demand, rather than a contin~ing basis. The volume of
water delivered to each farm should b6 striotly contralled by the Operation
and Maintenance Division" and farm unita and blocks provided a turnout
equipped wi:th a m€.a.suring device. 1tlater should be undGX" control of the
proj ect elitchrider JJ who will turn water on and off and IfL'lintain water recorda 0

No obstructions should be permitted on the rights-of-way, and all pcrtions of
thE; deliVE>r'j, drai.n.-'lge., ~nd road sys tams should be maintained free and clear
of tre6S, brush, l~~ ve~ctativ6 growth, ~nd trash.

The RGA presently c~argeB wat~r users only a sm~ll portion of the actuil
o &Mcosts, and none of the capitol costs. Although rGal present 0 &M
costs are COlnputec: at $5.99 per arable hectca,re (~)2m42 per arable acre),
farm£rs 9~ from $0.10 to $0815 per arab16 hcct~rc ($0 0 04 to $0.06 per arable
acre) as ~)art i)f their l1.nd tax e In the futu.re, t-:i th .:In enlarged '(water
distribution system designed to f:ierve thE. area equit~blyI an adequa'~ dra:i.n
age system, an expanded .:lnd impro~.r€:d road program, but with mOl"O efficient
management, 0 ~ M is estimnted to cost $7.41 per irrigable hectare ($3.00
'per irrigablc n.cre).

12. ~/Jl'1£~. Th~ P.A~!A should haye il re~aY:116~t plan or schedule in readi
ness w en constructlon of thE. Shnmalnn PrOJbct ],5 compl€.t6.. 'The government
now recognizE:.s the nce~ to collect operntior. :'.nc'. mr.int€.n:lnc'2 :.ost3, and.
possibly part of c~pitr.U. costs, from the farm6rs. An enrly dt-~ision should
bG Ir.ade on assessment ~nd collection of uater l~h.:Jr3Sl9, and F..:.chanlcs to
accomplish this efficiently should be en:1ct6c1.o Ch.:tr;se.s can be made as a :rlat
rrlte per unit of l<).nc, a W:lter toll b9.SEid on volumt;, or a base rate for all
farmers in the area, plus a rate per cubic foot of w~t£r used. Once the rata
and a~m.ount of paynK~nt have bee.n Gst~blished, collection should be administer
ed prop6rly ';11 a systematic hasis.

It would be unfair to expect the water llSerB to 'pay the Gntire capHial coat
of the project, for th€ secondary bcnefici~ries will ~lao profit by project
operJ.tion. ThE;refore ~ su~gested rGpaymE.nt table ch3rges the watel" users
with the operation and maintenance costs <lnd the principal, bllt not, the
interest portion of cap1t~1 costs. Interest on cnpit~l costs would be 001
lectE.d from second.-'lry blJ.C)j u£ss, as a ge.ncre.l businoss or 1000400 tax«o Tables
ll-A ::md II-a illust.rau:. a SuggASt~(jc.1 l~IJnymfjnt. pL:m for W!iter users in the
ShamaL'ln area.
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CHAPTER VI

~ect Land,!

Genera.l

A detailed land classification of the Shamalan Unit was made during the two
year period, March 196~ to Harch 1967" The purpcse \-~·a.s to determine the
extent and character of the lands and their suitability for irrigation farming.
The field classification was based on the factors of soils, topography and
drainage, considering their individual and comhined effects on productive
capacity of the lands under present conditions. This classification was also
interpreted in t.erms of final land classes folloHing pr,:,ject development with
all correctable deficiencies removedo These are the final, or economic land
classes) and are the basis for determination of thp irrigable area.

The Unit is located on the west side of the Helmand River, extending north
't>lard and SQuthWflXd from the confluence of the Helmand and Arghandab Rivers.
It is 64 kilorooters (40 miJ.e s) in length, ranging from approximately one to
seven kilometers(O.6 to 483 miles) in width, with an approximate average
width of four kilometers (2.5 miles), and ~omprises a gross area of approxi
mately 259 square kilometers (100 square ~~les)e

§..O:!:.~~w..E1.E~~opography

The J.,.'\f'oject lands of the Shamalan Unit are located on relatively young river
terraces of the Quat,erna.T'y· geologic period along the west side of the Helmand
River. Nearly all of the irri.gable land~ are loceted on the second terrace
level where they are not subject to flooding. The soils have developed under
very arid condi.tions,largely from relatively recent alluvial materia.ls, and
are virtually devoid of orgamc matter~ They are predominantly light brown
to light grayish br'cwn i.n color j typical of soils developing under arid eli.rna
tic conditions.. Sandy aeoLian deposits, varying from low hummocks to m.edium
light sand dunes, occur as ove;rburden in a narrow strip along the western
edge of the area where the terrace on '''hich the project lands are located is
bordered by a nearly continuou.s scarp forming the edge of n vast desar·tie The
alluvial soils, :tn gene:tal, haVE:: profiles quite uniform in texture, varying
from light silty cl~y loams to sandy loarns, with loarns and silt learns pre
dominat.ing" S~.ndy, stra:tified alluvitllTlS are found i.n strips bordering the
river on the first terrace level, but these and the sandy aeolian soils are
lJlrgely included in the lands classed as nonara.ble. The moderately fine
to moderately sandy textured soils of the Unit are typically two to three
mt)t€rs (I) to 10 fnet) deep and frequently exceed four met,ers (1.3 feet) in
depth" The entire area is underlain by open, unconsolidated gravel and
occasionA.l gravel exposures occur on. the surface.. Typical depth to gravel
is two to four meters (6 to I) feet).

Topographically the Sh~malan Unit consists primexily of relatively uniform
1st and 2nd tE;rra(~e levels, ranging from approxim;:tely one to four meters



above the water surface nth the great majority of them, as previously stated,
occurring on the second terrace level01 Slope from north to south averages
approximately loll3 meters per Id.lometer (6,,9 feet per mile) ar&d east-west
slopes are nearly level within terrace se~nts0 Topographic variations con
sist largely of~ short slopes into inttJrmittent river channels and some nearly'
flat backwater areaa, or oxbows.

Land surfaces in the area ~--re generally uniform ld.th minor undulations t~aused

by weeds and shrubs collecting windblown Inaterials in uncultivated areaS61
Sand dunss have imtadcd the weBter'n edge of the area along a. narrow strip but
al'e confined to lands classed as nOM1"able ~ Surfaces of k'ftOst of the arable
lands are sufficiently level to achieve reasonably effective irrigation
under the present system of small level fields surrounded by low dikes or
borders. These fields have been leveled by hand or by the use or oxen and
crude implements over the centuries, m·th small segments of each cultivator's
holdings being leveled each year" Conversion to r18chanized farming with
modern met/hods of irrigation would require broad scale land leveling or grading,
but Unit leveling requiren~nts will be moderate due to the general uniform»
relatively smooth surface features.

Drai~!

The majority of the lands in the Shamalan Unit are at present subject to
drainage problems of varying degrees.. Contributory -t.o cU'ainage problems a.re
the irrigation system!, over-irrigr:ttion in c,nrtain nreas, ma~Jcment, of ground
water into the area, and lack of an f.!ffective and well mai.nt.ained drainage
syat..em"

L"'lvestigatj,ofl work in t.he Unit ahows that the lands classed as arable have
favorable natural drn.ina&];e characteristics. ?:>rings and exposed profiles
indicat.e that the entire area is undorlain ~J gravel strata a.t or near the
depths thnt deep drains would intercept.. The areas where the gr&vel occurs
pt the deepest depths are least subject to drainage problems under present
conditions, probably because the gravel strata are thicker in these areas.

Wi:' J~ the increased water supply planned for the Shanlalan Unit, accretions
to the~ e:tfr table will be consid.erably increased, and drainage prob
lems wi:tl become correspondingly w,re severe. Thus, it is imperative that
an adequate drainage ~Jstem be provided.

Adequate draiMge protlection to the arable lands can be pl"ovided at rea.sonable
cost. This will require 1mf..Tovement of existi.ng drains and the distribution
system, construct.ion of addit,ional drai.ns as required, good irrigation prac
tices, satistactory irrigation sys~~ m~~~gp~ent ~nd maint~nanee of the
drainage and distribution systems"



Sf\lin:lty and excessive exchangeable BodiYm const.itute moderately serious
problems in the majority of t.he Shamalan Unit lands" APPl"Clximat~ly80 per
cent of the presently irrigated landa of the Shamalrol Unit are affected
in some degree by limiting concentrations of salt and/or exchangeable
sodium.. or the total irrigated lands approximcrtely )0 percent are affected
by moderate salt concentrations; approximately 10 percent, m"~ atfected to a
moderate degree by combinations of salinity and exchangeable sodium; approrl
mately 15 percent are affected 't7 relatively high salt and exchangeable
sodium concentrations, but can be l"eclaitrBed bY' moderate applications of
gypsum, leaching, and provision of adequate drainage; and approximately
25 percen1i of the irrigated lands are so highly saline and sodie that re
clamation is not considered feasible. In the If',njority of the affected lands
sa.lt and exchanguable sodium excesses are &ssor.iated with seasonal or con
stant. high water table conditions:# but there are sizable areas of saline
and!or sodie soils where water table is not a problem.

Salt and exchangeable sodium concentrations occu:r in sporadio and highl)l'
variable patterns throughout the affected areas , with wide variations in
concentrations of both. The moderateq to severely affected areas are typi
cally interspersed with areas virtually free of salts and with very lOll
exchS'%'..geable sodium pf;rcelltages. Htmy of the unaffected areas are too srnall
and ir1regul:~r in shape to be mapped out from the affected lands.

Land classed as arable, where soluble salt excesses are the only inhibiting
factof', can be reclaimed by leaching.

The great majority of the soils having moderate exchangeable sodium eoncen-·
trations (subclass 2sa lands) can be reclaimed by use of green manures; crop
residues, animal manures, and leaching, i.t adequate drfumge is provideda
The more severely affected (sodi.c) lands included in the arable lands as
land subolass 3ell, measuring approx1.Jrately 2,900 hectares or 7j\lI~O acres, in
add!tion to these treat"ment.s I wIll require Irooerate gypsw'n applications to
achieve full reclamation. On the basis of available in£ol~tion it is esti
ma:ted that the equivalent of 12.5 to l1eS tona per hectare (5 to 1 tons/acre)
ot "got.ehft containing 10% {gPSl.Dn will be requ:1.red to meet the calcium amend
ment requirements of these lands"

In the future, it may be feasible to recla.1m. part of the landa now chased
as nonarable due to excessiva exchangeable sodium concentrations. Feasi...
bility of recla>rnation of these lands will depend upon the amount of gypsum
ne~eofSary to reduce sodium concentra.tions to saie levels, costs of drainag0
installation and o'thel" recl.amI.Lt,ion measures requ1.l~ed, and the response of
the soils to treatment, • Feasibility of reclaiming these lands can only be
ascertained by appropriate research trials.

Land Clasm.f'i.ca:t1oVl

A detailed land classification was JiIl1.de t,O determine the extent and chaJracter
ot the lands and to cwsity them accoxviin~ to their degrees t)f sUitability

_ 01. _



tor irrigation farming. The field cla;ssification was based on the physical
factors, 80ils, topobTaphy and drainage, and involved the determination of
arable and nonarable ~ands on the ba.sis of present conditiona.. The arable
lands were separated into -,';nree classes on the basis of productive capacity.
The data from the field classification was interpreted in terms of final
econowAc land classes as the,y would be following full project development,
assuming correction of all remediable deficiencies. The final or tfFol1C1k'ing
Project Development" classification is the basis of the irrigablG land
classes.. The i.rrigable lands were segregated into three classes on the
basis of productive capacity anticipited under continued irrigation farming.
These are described as follows:

Class 1 lards consti~ute 11,843 hectares (29,265 acres), or 93.2 percent of
the~rrlgable lands. They are highly suited in every respect for irrigation
tarming assunrlng that necessary reclaw..at1on and other development measures
are effected" Approximately 80 percent of these lands are presently atfooted
by limiting concentrations of salts, and/or ex(;t~:lTlgeable sodium oonceAltrat1ons
and the majol"ity of the lands with saline and saline-sodie soils are also
affected to varying degrees by wa:t.er table conditions. These, however, oan
be fully corrected by apprOpl~ate reclamation meaSltre8. Class 1 lands are
capable of sustained production of high yields of a wide variety of climat

ically adapted crops at reasonable costs ~ are nearly level to gently sloping
and hEW"; smooth tmrfac -.:;; have deep, moderately fine to moderately sandy
textured soils; and ha1~8 favorable drainage charact.eristics,. Development
costs will be lCfi'J, and, although additional drainage installations will be
needed wi.th use of a fu:'l water supply, ~ost.s for meeting drainage require-

ments will be relatively low" Class 1 la.l1ds have a relative~y high poten
tial income.

, Class 2 lands comprising ,59 hectares (1,380 ncres), or 4e4 percent of the
UiiIt"Imgable lands I are moderately well suited to irrigation farming, but
are of measurably lower producti'l'J'e capacity than class 1 lands because of
moderate deficiencies in one or more ot the factors considered in the clasai
ficatione The class 2 lands of the Shamalan Unit have shallower so:i.ls lJdth

miniIrwn depths of 60 em (2h inches) of moderately fine to medium textured
soils, or 75 em (30 inches) of modeTrltely Bandy soils over sand or gc'avel,
coarser textures than are permitted in class 1 lands, or uncorrectable topo
graphic deficiencies limiting field sizes and shapes. 1bey also include
lands having nonreclaimable sodie spots too small to separate out, which
will limit their overall productivi.ty to class 2 levels 0 Clasa 2 lama have
1nterJnediate potential i.ncam.

Class 3 lands constituting 305 hectares (754 acres), or 204 percent of the
tiTigalillearea, hP..ve the lowest productive capacities of the Unit irrigable

lands and are of rnarg-,lnal quality for irrigation farming due to more severe
lim:1:tationB in soils and tJpography than those of class 2 lands ~ They have
shallower or coarser textured soils, 01' greater topographic lirrdtations or

combiwltions of class 2 soil and topographic deficiencies.

Clas8 6 la.Dds constit.ute 12,638 hE-c1iares (31,229 aCTe:-!4) and include all.
liiidi"'W'fiiChfQl' one nr more I't~M(}nS dn not, meet the minimum requiremn:ts of

- 97 -
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1rrlgable landso Of these~ 4,h97' hectarea (11,ll3 acres) af class 6w land
now receive irrigation water" Capaci'~y will be prov:tded in tho project
system to continue Pl"esent level irrigation water supplies to the now irri
gated class 6 lands. They will not" hCMever s be provided with other project
facilities.

~.Ja~.!i;!.!E'l~~n~

The detailed land classification of the Shamalan Unit covered a gross area
of 25,075 hectares (63,936 acres)~ of which 12,707 hectares (31,399 acres)
were classed as irrigable, and 12,638 hect,area en,229 acreti) were classed as
nouirrigable. Tho remaining ,29 bact,ares (1" 30~ .1.cres) will be taken up
by rights-or-way, etc" Table 1 ~esents n summ..'1ry' of tll3 irrigable area
by l:m~: '~:.!1r..3GS 2nd sub~lasses following project developnEnto The detailed
land cl:;..ss";'f.~r:~ti ~n showing land classes under pres(·nt conditions is shown
on Drawings ,01-2.23 to ,01-127, inclusive, at tho beginning of this report.

TABLE 1

Sh.mnalan Unit--
Land Claas Irrigable Irrigable Pe:,,"cent ot
01" SUbclass Hectatgea Acres ~~k:!~",~~CUf"'__ - ..........rDlu:' EZf__

Class 1 11.e43~O 29,26484 93.2

2sa. ~1J13 E> 1 946.7 30 0
2s1t 99&1 24499 0.8
2st 16.. 0 39*5 Oel
2sV' 6o,,!t 149,0.1 0.5-- -

Subtotal Class 2 558<+6 1,,380&4 4.4

)ak 107 ..4 265Gh 09B
3at 1131>0 t: n.3 0.9
3sv (li 9 209.8 0,.,71..;48--- - --

Sllbt;:')t:Jl C:'a9r: 3 30Ss) 754.5 2.4

T:"'P '." ) I"l 7r.iJ 9 31J399~3 100.0J,,".J.,~ .<., . •

fhe Helmand IiiVt)I' W':'l"~(l.n:~, which will be th(' ma.1or source of supply for the
~lan Unitgi.a of: good to exef~ll.elll1; qll~l:lty for irrigation purposes.



This conclusion was stated in the Internat,ional EnginEH:~ring Company, Inc G

report u30il and Water ResnUl"c6S - Southwest Afghanistan"!J 1959, and is
further substmltiated by analysis of water samples from the Boghra and
Shamalan Canals dUring 1966 and the ftf'st six months of 1961. The 'W'llte.l" is
low in soluble salts and has a low sodium contentw AlthO'iAgn the proportion
of bicarbonates i13 relatively high the:rc will be no residual sodium carbonate,
assuming precipitation of ill carbonat,es al'ld bicarbonates as iMoluble cal
ciu:m and magnesium cal"bonBttea~ and the sodi.um.-adsorpt,ion....ratio (SAR) l..rill
be veri' 1~"G

The pl;;m of de·V'e1.opment includes using the N[id-i-Ali Wasteway to c~t 'Water
from the Doghra Croml to the West Shamalan lateral to supply West ShBm1ilan
Div1.sion lands«l This waterJj using the planned rat.e of mLx, w:t.ll be satis
factory for irrigation purposes for the t~~s of srops planned to be grown,
and wil:' not.. pOSt;: a hazard with regard to build.l;.fJ of salts or exchangeable
sodium in. t.,he soil if adequate drainage fac~ilitL.;:.; are prc,v:i.ded to permit
a modera.te arraount of leaching and to control ·water tables at safe level.'9 ~

The propo3sd allo~ation of O~87 cubic meter per seconi for $00 hectares
(1 cfs fol" 40 a.~res) will pro",lide ample 'ifat..er to accompl.ish t..ha necessa1''Y
le!iching. Water qU8J~ity is discussed in doted.l in Chtlpter VII lfWat.er Supply" G

Conclusions

The Shamalan Unit Project lands are well suited to irrigation developmeni~e

The lands are ca.})able af sustaining g()od to h:.~l produ.ction l·::!velsunder
irrigation, providing the necessary :lrilf!rovementa are effected, t~) t,he ext;(;;nt
that they can })t"lY opera:'vi.on 8.nd maintenam::c charge~~ and part. of the capital
~oBts, and that addtti')fHU construction and rt!habilitn.tion costs can be
justified by increased re'turns from the l:mde
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CHAPrER VII

Water SUpply



CHAPTER VII

Availability of Surface Water

The Helmand River is the source of irrigation water for the Shamalan Unit and
for other irrigated lands of the Helmand Valley ~~th minor exceptions whar~

some small areas are irrigated by kareezos. The main stem. of the Helln.and
River rises west of Kabul on the southern slope of Koh-i-Baba and Hazar~

ranges which form part of the Hindu Kush range and reach elevations aa high
as 4,400 meters (14,41.:0 feet) above mean sea le\o<?l. Tht'li r1V'~r flows are
stored and regulated in the Kajakai Reaervoir f(~ irrigation and flood con~

trol purposes. River elevation at Kajai<:ai is ar--:>!'oximately 960 met.ers (J~J",O
feet).. Most of the streamflow in the Helmand Ri. ,,~I~r originatef'J aither £'rom
rainfall in the vrinter and spring at intermediate elavattous or .from snow
melt 1n the higher elevations during the late spring and early ~WlUl'lal\~

The lower elevations in the basin are comprised chiefly of desert areas pro
"'liding little or no runoff, except for flash floods resulting :fl"om relatively
intense, but usuaJ~y lu:al ra1nsto!"'~"&":i~ Inflow frcml desert areas doa~1 not
firm up or increase ir;~Gation water supply sin~a it occurs during the early
spring months at a time when releases a.re usually baing oo.de from Kajaltai
Reservoir for flood control.

Irrigation water for the Shamalan, Marja, and Nad...i-Ali Units is initially
diverted into the Boghra Canal at. a po:tnt. near G1r1.5111(, app:roxima.tely 75
kilometers (46 miles) below Kajakai Dam~ The bifurcation point into tho
Sh.amaJ.an Canal, which 5ervc5 the Shamalan Unit la.nds, is approximately )0
kilometers (18 miles) below the Boghra Di:vl9rsion near Cha.h<»i-Anjir..,

Analysis of streamflow records obtain$d at critical points shows that t.here
~~_eno~ho._~~~I._~~ll..otb~.. J)r!1t~.~.~to s:t.or~~e and ~egnll'ationJl tc! fu,'nish a

4

'1i.il1:'
1~~~t:0!l."l!.a.ter.sUf7P.;t;Y. for the estimated 101,500 °hec~~e~ (2S1$~"~)
presently irrigated, or which coilld reti£fortably oe:trrigated within the fore...
seeable future.

The Helnulnd River nOW' receivs~ eo fau'ly high degree of regulation by Kajakai
Reservoir locat:.ed a.bout 125 kilornetel"S (78 :miles) above the :mouth of tho
Arghandab River ~ This reservoir is !"<.rrm'fsd by a largo earth an.d r.ock fill dB.m
on t.M main stem of tha Helmand Rlver fJ Tha reservet!" 'lft'han constructed had a
total storage capacity of 184,000 hectara o.,..mete1"S (1,1.&95,000 acr.e""f'eet)q; :tr...
rigation and normal reservoir X"tJleaaalii are made thl"ough three valva3 wh1,ch
have a Ot1lv-.bined discha.rge eapaclt~y of' 217 cubic meters per second (71'660 efa)
when the re.acrvoi.r level is at spillway crefrt, at eleva:tion 1,0.33,)5 met.ers
(3,390.7 feet). The reservoir wan eonstructed pri~lrily for irrigation,
althOllgh 1.t has ma.naged with late mnt.(u· and early spring dT3JJ1d~,.wn to provide
eons1der'1.blo flood control bef\"efits to downstream area G The re!H.n''Voi.r spills
through an oirstream spill'May cut in the right a.km.tm0nt llt This ~pillway with



a capacity of 9,910 C~iC meters per second (350,000 era) i:s a broad weir
wit/h no control gates After the rasen'oir fills!J the only reduction of
flood flows results f i III reservoir surchargee

A petwtock has been pr~'vided for future installation of h~iroelectric power
faeilit.ies" and plans e now bei.ng made for B.n 1mtial st:age of power in
stallation at an early telil It is contemplated that gates will be installed
on the spillway ~ possibiy increasi.ng the controlled capaci.ty of the reservoir
to more th~n 250;000 hec'are-~~ter~ (&ppr~«imately 2,030,000 acre-fe0t)~

Stream.t"1ovJ records have h en obtained on the liel.'l1und Riv6'L" at several points
ab)ve and below Kajakai R el~'o1rl at Girishk, Bost, and Darweshan, and in
the lower Helnw.nd in the Cl ansur region. Records have also been obtained
on the Arghandab River at i confluence t.rl th the Helm:"lnd at Kala Bi.at, and
on some ca.nal diversion a.nd t.ributary strcwJns.

To study and illl,lstrat~ how flO,w 'Jf Helmrmd River has belen hlstorically af
fected by p!'oj~ct irrigation di~~rsions ~nd operation or Kajakai Reservoir;
selected stream ga.ge records wer.~ tabulatod 1n 1"ables l ...A and I-B", Runoff
of Musa Kala River represents na~egulated triputary in~low between Kajaka1
Dam and Boghra Diversion Dam, and \therQ is co~siderablf'.1 inflow from Sangin
wash. Runoff of Arghandab Rival" at Kaln Bis,i is inflow from the only regu
lated tri.butary of the Helmand Rivet~o. Estijo.tGd divGrsion requirements for
Shamal.an Project are inclu.dod for c~~rio/'n with historical stream flow ..

\ /
\ !

Estiw..ates of irrigated ar~a.s along the~'I(;l:r.and River indicate that about
7t~,500 hectares (184,000 acres) betwee \ Kajakai R.es&Tvoir aLJ the Da..'J"W'eshan
gate receive irrigation wntQr sillpply f;t .'1 ·the ri~terl!l Strean.:':low records show
that streamflow volume at Darw~shan i~ a~ost ~qua1 to roloase~ from Kajakai
reseI"'/oir I indicating that accret:i.on,.< to ~aturaJ. flo~7 and return flQ9..m from
irrigation are almost equal to dapl¢tions \>y l.rrigation. It is apparent that
the available water supply is amplc1 to mee~ tho requ:ir€lments of any flArt.hor
irrigation developms;rAt work t,hat rylay be ca.r~ied out in the Shamalan Unit" oven
tho'.lgh such 'V-1Ork ma,y rasult in a~light over~11 increaso in water requirement
and con.aUTitpt.ive uas o It is a~s9' apparent thrlit other lands nlong the river
abuve DaI"W8shan of suitable qtUfU.ty for irrig~tion can be provided with ample
water III /.

/
It is now planned to iust~a hydroelectric p~ior plant at K~jakai Dam, and
water rE:.'lca5&s for power' crntion will doubtll1ijsly supply a fl'iAjor part of
irrigation dGmands~ Howcv r j it is impoT:-.tivc thct operation of the power
r.1iciliti6~ at the rr;sorvp ov eoord1.nate:d 'lon-toh ir-rigation demands to insure
that ample irrig:Ltion we;J'er will be available when needed.

~f..e.£1..0tR~~
/

R.econn:ussn.nce s'lr'~Ys by the tinited States Geologtcal Survey, wOOe in May
1%7 , indicat.e thtli -the st-:.~)!·ugQ capac.i ty of both Arghnndab and Knjakai Reser
voirs is rapidly filling with sl!~(lj.mf;;nt. In t:lm£, sodiment depoaition will

'.



a capacity ~f 9,910 cubic m~ters per second (350,000 cfs) is a broad weir
with no control gates~ After the reservoir fills, the only reduction ~f

flo()d fll"'wS results from reservoir surcltarge~

A penstock has been provided for r"t,ure installation of hydroelectric pf'wsr
facilities, and plans are now being made for an initial stage of power in
stallation at an early date. It is contemplated that gates ~rlll be installed
on the spillway, possibly increasing the controlled capacity of the reservoir
to mor~ than 250,000 hectare-meters (approximately 2,030p OOO acre-feet)o
Streamflow recordp \'l.a-va been obtained on the Helma.nd River at several points
Above and below Kajakai Re~nrvo1r, at Gi.rishk;il Bost, and U~e3han, and in
the lnwer Helmand in the Chakhansur regioo$ Records have ~ls~ been obtained
("'(J the Arghandab River at its confluence with the Helmand at Qala Bist.l' ana
~n some canal diversion and tributary streamsQ

To study and illustrate hrn4 flow of Helmand River has been historically af
fected by project irrig~tion diversions and operation of Kajak~i Reservoir,
selected stream gage records ~rere to.bulated in Tables l ....A and l""Bg Runof'i'"
of ~1usa qala River re:?resents nonregulated tributary iof11')W' betll1een Knjakai
Dam and Boghr:l Diversion ntlm, and there i~~ consider1lble inflow :frcm Sn.ngin
wash. Rum')ff of Arghandnb River a.t Qt..l.la Bist is inflow from the only regu...
lrited tributary "r the Helm~nd R:I.ver. Estimated diversion requirements ffllJr
Shl.lmaln.n Project ,:'lre included for comparison with historico.l stream fiftw6

Bstima.tes of irrig'lted ~u·e:lS al~ng the He lm::lnd River indic1te th·':'.t :lbout
74,500 hectares (184,000 ucres) between K1jak~i Resel~oir and the Durw6shan
g:lte recleive irr1g:'.l.tion 'Water 5upply from the ri'vel". Stre:unflow l:"'Bcords sht"w
that streamflow volume llt Dn,rwesh:ln is 3.1rnost equ:l.l to releases from KajnJw.i
reservoir, 1ndic~.ting th:!.t accretions to no.tur:.l flow J.nd return flf'l""s from
irrign.tion '!re nlmost equ'll to depletions by irrigo.tion. It is A.pp~rent thr.~t

the Jlv~i l!!.ble W"lter supply is :trople to meet the .!"equirements of :loy further
irrig:!.t1on develnpment 'Work th~t m:.lY be c·'J.rl"ied out i.n the Sh:lil1:l,lnn Un:i.t» evan
though such vmrk mc.y result in 0. slight ('Iver:tll incre::..se in w:.1ter requirement
Md consumptivr-::: use. It i.e n.lso ~90.,rent th'2t oth,;f' l~nds a.long the river
nbl")ve DnI"wcsh'ln of su i t~ble qun.li ty fi.H' irrig=ltion c~n be provided with o.mple
w~tter.

It is nt'<~,l pl'1nncd to lostt.l.ll ~ hydr1")electric pnwel' pl~nt ~t K:.lj:'.kn.i D:lrn. :::\nd
w"'.ter r'3lc'lses for p(')wer gencrntion will doubtlessly supply ::l ffi:ljor p:lrt of
1rr'ig~tion dome-ods. Howc:v'Jr, it is impeI":ltive th,;t f'per~ticm of thi': power
fa.ei11ti:~s 'It the f'1sGr-voir be cocrdinc.ted with irr'ig:J.tion dem~:md5 to insure
th::!.t ,-rnple irrig:ltion ~If~ter ·..,ill b8 ~v'1ilD.ble whon needed.

~rrect or Resorvt')ir Sedirncnt~tion. ~-..,

ReeC')nn~is9C'..nc;~ SlJrv'eys 'rJy the Un:tted St:::.tes Geologic:ll Survey, m:ldc tn Hny
1967, lndic~.tc tr~ "::.t the stor-:.ge C:lp:;'C ity flf [yIth AX'gh~l.nd:lb ;1od K:1j~'.k.:li R3scr
voir-s is r~pidly f1,l11.og -",ith sedim3nt. In time, sJdiment deposition will

... lOl~



1.7
16>6
leU
1.5
2.8
u.3
)88
5.~
6.3
6.. 6
5.1

LI;:T

Historical Flow at Selectee Statior~

Dtnt: 1000 hectare-meters
a_~"Jh'-.~~:- He~rnarir~;tl.~v-~-~i"---=--:l I IShimilan

m.lOW e ow Archandab I Musa Qala Project
to KajeJ{aj. Kajakai i Rl.V(;!' R:' River at Diversion

_ ,,~!a:rvoir ReS~l"'!oirjD~s~~~ Bint Muse. Qal,q R uir~ment.B
Oct 19)b 2 40 2 2~.9 29.:'3 3'12 o.
!:cv 22.,8 34,6 36 .. 9 2$ / (;Q2
Dec 22@O 35.9 42.1 3~2 0.2
Jan 1957 29.h 46.2 8305 15 Q 6 207
Feb 32~5 35.L 75.2 19~7 4~2

¥.ar 139.8 51 .. 6 lL.o ..S h~:. 7 li.4
Apr 300.7 2SS.L 413»1 ?7.7 36 .. 6
May 31565 31?~3 389~Q 52.2 cO.?
J~n 128.5 138~9 1)9~8 lR.3 2.8
Jul 5J.e 6J9 t 63.1 7.2 0.8
Aug 29",1 ::7 .. 0 J9~J 0.9 0.2
Sept 23 0 0 ;:.7 ~9.2 C.2 0.3

';>O'T II T I- 'II'~ ~,1[3?7 ~1)~)"'0 -;:;", 't "F.' ~,~'n ~)
~ Iu... J , .. , • .1.. J'/6;) .... Ji~,k7QI., c.I.! ...• D ~_.... ~t:.

Oct 1957
~jov

Dec
Jan 1158
reb
fI.ar
Acr
1"..;:y
JIJf;

.;iL.
Aug
Sept

OCt. 1958
:·;ov
:;ec
,Jan 1,,9
Feb
}'!ar

Apr
Hay
Jut!
J'~

A·..lg

Sept
TerrAL

22.1
22.6
27<05
2705
~ .... ..,
C/&.l.

;"21.5
1~'":. ..,
J..I'j. ,

100~1

43,,2
26.e
2~)e 2
18.7

br-1~'2

r:. r' 1·
~, •.J • ..

2(.;
!J j.';
:5~)

iJ902
r:.r: 7/ ....

".)7.1
Q6 (/ .v

1~/)(;6

60.7
--'")
;:; , 0 '.4
,.~ r'\
:; ...! • I_J

,., .., ~ I
-, I , f
.......J... , • ,

'." t..
"V$ _'

2: lO.t

r:./. "j ~ 4) .J

~... ; 60
•. 7

~.. . ~

, .'
...L • :-.

",,'. I

--.. 1-
),: .. ~
16 0 9
13.6

9.2
16 .. 2
6.9. /'
j,,\)
..., A
L • -oJ

~ ,-.
Co. "J

., ....
;.)
:; .. 6

26.4
26.8
10 0 2

/' ]..J ...

r'" ,..
).~

J.5
1 .. )

lO~ov.

~.J

2.&
;. 1.........

O.L~

0 .. 2
0,,2
0.1
001

2O~O

O~l

0 ..1
001
'\ 3..I._

3.. 0
14 ..8
10.. 2

2.. 8
0.:;
0.5
0.'2
041

34"':9

3.4
1.7
1.6
1 ..4
1.5
2.8
fl.)
3.8
5.6
6.3
60 6
5.1

ur;:r
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TABLE I-A

Historical Flow at Selected Stations
~-------_._. .

Unit: 1000 hectare-mete~s
, ---~""""'~'Re-ll"""m-;;r.n~ar"fic-..i"-v-e-r------------t---~itan .. -
i--rnrrt.Wf~I·~ e ow ~ Arghandar : Musa Qala t Project

"

to Kajakai: Kajllite.1 I . River at ~ River at Diverf5ion
,Reservoir :Reservoir l).~J:'weshan ~ Qala Bist ! MusfJ, Qala ~ Reau:l.rements

~~-~~.' $ • ..... 1 'O";I "';"--~~.:8!-

Nov 22~a 34.6 36&9 2§9 0.2 1~11

Dee 22 0 0 35.9 42 0 1 3.2 0.2 0.33
J~n 1951 29~4 46~2 8385 18.6 2.7 O~23

Feb 32~8 38.4 15.2 1907 4.2 O~18
Mar 139.8 $1.6 148e , 42.7 41.4 1~)8

Apr 300.1 2"94 413.1 77.7 36.6 2.54
May )15.5 31703 389~~ 52.2 20~7 3.73
Jun 126.5 138.9 159.8 18.3 29 8 3~01
Jul $3.0 63.6 63.1 1.2 0.8 387;
Aug 29.1 41.0 39.3 0.9 0.2 28 8,
Sept 2.3.0 ,1. 7 1~9.,2 0 6 2 0• .3 2" 77

1'(J1'AL 1, iI?•8 1,109.5 ~ &"5"e'B' Tm:'2' IS /in
Oct 1951 29.7 55.4 51\}4 1.5 O~3 2..81
Nov 38.5 26.3 350 6 5.0 2 6 8 1~11

Dec 45.8 !l9i!7 93.6 53.3 h.1 Oe33
Jan 1958 44.6 55.3 75.0 16 Q1 9 2.1 0.23
Feb 47.1 49.2 61.2 13 0 6 4\P1 0.,78
Ma!' 99,,0 5£;,,7 51.1 9.2 3.5 1~)8

Apr 158.5 103.3 91~6 16.2 2.1 2*$4
1~y 100.4 106.9 106 118 6e 9 Oel&. )@13
Jun 52.0 63.0 55.1 3e 8 0.2 )li01
lul 28~1 5809 4711 2 2,,8 0 .. 2 3.75
Aug 20.6 51.8 4503 2.3 0.1 2 0 SS
Sept 19~1 52 ..4 42.2 l~u 0.1 2.11

TOTAL --084:0- ~ 7btT:'l ~ 2'O:l5 ~

Oct 1958 22.1 50 0 2 40.6 06'2 0.. 1 2&81
Nov 22.6 35.5 28.1 2~O Ocl 1&17
Dec 27.5 31 9 6 28 .. 6 h$8 0.9 0;)33
Jan 1959 27.5 31.5 33.9 ~ (. t) ,-41) 01\123
Feb 29.1 28.3 32 40 8 ge 6 .... 0$18...
Ma.r 121.5 37,,9 78 41 5 26<!!4 1':"$8 1$)8
Apr 158.1 96 0 0 118 t 8 28 M8 10.2 2~S4
~ay 10':J.l 100,,6 106$4 10.. 2 241 8 Jli13
JUD 43 0 2 60,,1 )0(;)0 6 0 1 0.9 3e O?
Jul 26.0 51.4 4'7 0 Se2 0&5 )&1). r q

Aug 20.2 ShoO }8 4l 7 0.5 0.,2 2.8$
Sept 18.7 42,]>4 )2 0 14 1.) 0.1 2.71

TOTAL ot1~ -oT6:'! -~ ~ JL-;g ~ri!'e

- 102 A Page 1 of 3 pages.



Unit:

,Jan 1~60

P'eb
~~

Ayr
r'~ay

.; i.l!l

J',l1
Aug
Sept

':'CJfAL

TAr3LE 1-A- con t.J.n~Gj

?/'{"",~_t_

~nama.Lall1

Pl'oject
D:tversion

~St:~GJil!~f!~!!

1.,7

1.4
1.5
24,8
h.)
'1 I:
,I elj

S.\6
6.3
6.6,.1

7Z:I

OCt 1960
Nev
Dec
tJan 1961
Feb
Mar
Apr
Ha"J'

"Jim
',",v '.4.l.

Aug
Sept

'1'CTAL

Oe~ 1961
~~o·:

. 1962""an
Feb
~Jt:'

Apr
J.t~
':00
Ju1.
A'lg
Sept

70TAl

1 rJ i
-/. j

21.8
21.1
21.5
20.t
c.:c ":
",,;J-/

19L1l}
I f. j ;.

"'i,,#: • L~

52.9
25.6
l)e 9
17. ';

b3:r:-~

'\ ,.... )
-1. '.
22.S
21 ,I

;I • . '

"l'" .'I.e .)
23 .. 1
1.3.7
,,~,( ;".
(j1J • -.

13.::,
~~ "j.l

l.9.~
1::.;; 1
.,'". .
26.3
L:6. :,

16';.7
UJ.')
35.L
35.0
2"' GIS

ID.h

.30.~
LI.0
.".. t

l ..t.::. iJ

2: •.,
.,~. ';
~ ..... /

I "-~ ,...... , .~

17JB. 7

;:>C... '1
18.5

eu:r:;

21, t"'-d. ","

- 10) -

12.0
50.;}';
3008
~ ". ",/

2.d
1.-:)
:.6

n.-n'o""§

1.8
2.7
2.9
u.6
2 Q.....
3. 'f

5.1
0.1
.u
.0
.c;
• j~)

IT::

304
1.1
1.6
l.h
1.5
2.B
403
3~8

5*6
6.)
6.6

~

P&g~ 2 o~ ) page••



1000 hectare-meters
e man Rl'ver - , nm4 an ......

now· ow , ArghMd:1b' Muse. Qo.ln Project
to Kt!jnktd KQjflkai I Ri \fer o.t I River at Di.version
Resar:i1J' .!i~~ir ~n~~ I Q!"l~~t: t!!ll~nt~

24.8 21~j 22.0 2.8 0.2 1&11
30.9 418' b2~1 5~1 2~1 Oe33
26.1 )481 37.4 2.8 1.2 O~23

29.3 26~3 21.4 1.7 1.2 O~18
$3.3 28 0 7 26&3 h.l J~9 1*)8

122#6 25~9 49.0 10.7 11.3 2.54
157.2 106.6 112.5 18.1 3.0 3.13
59~2 68.6 63.9 3.) 1.0 j~01

26.4 34~u 20.5 0.1 0.6 )c7S
18.0 ))$2 1$.4 0.1 OcU 2~8S

16.7 ,31.2 . 16.7 00 4 ~J. 20 77
~ li§2.J rn:6 ~ ~s:u ~

Unit:_..

fk.
tioW'
Dec
J~n 1960
Fdb
H~

Apr
M:lY
Jun
Jul
Aug
Sept

TOTAL

Oct 1960 19.7 31.6 20..4 0.9 2,,81
No91 21 .. 8 $3.6 1£6.2 1.5 1.11
net': 21.8 53.1 $).4 2.2 0.3)
J~ 1961 21~S 49., 52.2 2.9 0.2)
F'sb 204>4 39.1 40.9 6.6 0..18
Ul.;'l'(" ,5.) 28.3 )h.l 12.0 1~J8
Apr 194.1 1.&6.8 130~7 SO.1 21)$1&
Mn.:11' 163.8 168.7 18),,6 )0.8 3.13
S~.;m 52(>9 60&8 56.1 6.3 ).01
Jul 25.6 35.4 24.6 2eu ).1S
Aug 18,,9 3$.0 20.9 1.0 2.8$·
Sept 17.7 21.5 18 0 $ 1 0 6 2 i1 71

rrCYrAL 0'J!3 ~2'.4 m:o ~ 2~:4t

OCt 1961 19.,1-4 34.5 24,,5 1.8 2.81
~lov 22.5 198) )1.0 20 1 1.11
nee 2).8 54.4 ,2.) 2.9 06)3
Jr,u) 1962 22.5 Sl.0 52.$ 14,,6 0.2)
Fob 23.1 38.7 36cO 2.8 0$18
Mar 4).1 37.4 39.6 3.7 1.38
Apr 8808 30~6 25.0 5.1 2.54
May 73.8 41.0 26.6 001 ).73
Jun 30.7 40.. 4 27()O eO ) ..01
Jul 16.1 27~j 14., .0 )a7$
:~ug 13.7 18.9 7.S .0 2.8$
Sept 13.8 15,,2 S.7 .0

~~TOTAL ~ lioo." ~ ~

• 10) Ft Pngo 2 or J p~e8.
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.~ • ':J" 'Q 1-'" .. i 1,....J..... -wt - eon '-' nuec,

l'
to'

ttO
n;~"2

00 )

1.2, ~
..... ..,t

'1') ";JC.91i.

11.1
14.4
20~6

7,,1
0.1
0.0

.()

0".3
e5~

Utlit: l<XJC hac T,n.rI,-rl~':~TB
~-.-.~..;--r!;).. ;~1fi ". I..e .!nco ., ...ver

--fnff.c:;" ---f-3'fJ ow • ,
Ito tP..: altail !:ajaku

Reuervcir IRes~r~ir Darweshan
OCt 'r~

~o&.:, Ii

Nov 17 ') 21.h 1301.-; ..'
:;ec 1" M ::4.2 21~7I~. ,,:
Jan 1~6.3 '7 .r 35 .. 4 33.u- .')

Feb 19<110 '1 ,.. 34.2LI .)

Har 33.8 L3.6 36.2
Apr r~.., .' 3u@6 2h .. ~,) , .0

May 12L~3 ..,1 U h,.3.iU.
Jun ::;1, 0 4~ . 33.$~,,~ .. ':;;.5
.} \11 2:'~1 Lo.8 23.9
AJ.g 1" 38.0 23.3-;.' .t...
Sept "I"" , 27.2 18.9.... t, .. !)

~OTA.L
~.t" 399:'4 ~U\., •• ) 31a.•9

Oct 1963 ' ~ ":' 19.9 13.0........ '

Nov "" ;. 19.2 14.. 7~ ...... • -.J

Dee 22.1 c'" • 1~9.2jJ. • .l

van 1964 2j".1 L~7 .2 61.9
FfJb ~, c L; i ,.1 68.1Jr. .. '.
Mar 96 '" L6.3 6'" '~.... I ••J

3p'" 195.7 ..,~ 7 102.)1\ .. 1'" •

May 127 ~.;., 132.9 139.9
Jtm • fi .:: r, c:' 44.1il/;> ..... _'. ":J

:ul 2!..\.~ 56.6 46112
Aug 1': .' $002 )6~8.1.'1'

Sept 1.14,7 23,,6 1469
r:r:;-g ~ ~5*"TOl'AL _ i.. i

.J,;..i •



T~BLE 1-A- continued

Unit:

Argh::md:lb Mus:l Qa.ln
River ",t River :it
Qol:.l Blst HuSD. Qa.ln

" • /I • ..
Nov 11.3 21.4 1).1 00 l.rl
Dec 18.2 24.2 21.1 0.3 0.33
Jan 1963 17.6 35~4 33.4 ..0 O!l23
Feb 19.0 41.,5 34.2 0.3 0 3 78
Mar 3.3.6 43 0 6 36.2 11l O 1.38
Apr ,7.6 )0.6 24.5 4.0 2.,4
~ay 124.3 34.4 45.3 9.6 3.73
Jun Sh.o 4,.5 3.3.5 1.0 .3.07
Jul 21.1 40.8 23.9 .0 )(075
Aug 15.4 38.0 23.3 .0 2.85
Sept 12 11 8 29,,2 18 li 9 .0 2~11

TarAL L()1.J j99.li ~ to:"Z 25.41
Oct 196) 16.7 19..8 13.0 00 3 2.81
Nov 21.8 19.2 14,,7 1.2 1.11
Dec 22.1 51.1 49.2 1.5 0• .3.3
Jan 1964 21 g ) 47.2 61.9 12.2 0.2';
Feb 32.8 40,,7 68.1 11.1 0 8 78
Mar 96.1 46~3 67~4 14'l4 leJ8
Apr 19,.7 78.7 lO2 ff S 20.6 2.,4
May 127.4 132~9 139.9 1.1. 3.73
Jun 46.8 59.5 44.1 0.1 3.07
11ul 24,,0 56.,6 46.2 OeO .3.15
Aug 15.9 $0.2 36.8 .... 2.8,
Sept 14.7 23..6 14,,9 0.3 2.71

TerrAL 035.1 52$."8 ~ o~ ~.lif

Page 3 of ) pages.



\ TABLE 1-3

lL .0
1~.8

11.3
12,,)
2/. .. 4
35.1
31.0
lL5 f1~
51.0
53.5
41.7

m:1
')'7·2'i v--

lL,4l0
12.8
1l.3
12.3
22.1a
3$.1
)1.0
45.4
51.0
53.5
41.7

35'7.'1

J .Ll

17.1
~J' ?
.~ 4-c"L-

20.6
16.7
3.6
1.9... ,..,J..'
1.2
1.2
m~

22.i.l

0.9
0.6
7.3

lOG9
24.7

12C.. 3
82.6
22.6
7.6
309
1 .. 3
1.2

28j.9

l.h
2.0

21 .-:
_A..,J

3L.2
3J~.:

296.7
168.1

22.8
6.3
14;9
2.2

,~.!

325.0.
227.9
231.5
2'75 I> 0
266.1-
f' 'Jf: ),_. .J ./# 4 .,.,-

'~3 'If() • '"

:.62. '3
1 t" j po
4:)1,.. (.

,,['f) ~ 6
": ~:5.6
2tJ·j.O

;-;;0275

~~,' '~j
... ~.,/ . ~-.-'

\ \ P "
" it >--, "
~.J.~"

oct, 1958
Nov
nett
Jan 1959
Feb .
Mar
A,pl"
~ay

~un

tiuJ.
Aug
Sept

T'Ot,AL

Cot 15'51
Nov
Dee
Ja,n 1}~8

FGb
Mar
Apr
May
Jun
Jul
Au.g
Sept

TOlJtL

. C)'"-. .... -> ..



TItBLE I-B

Historical Flow at Selected Stations
·au

Unit: 1000 acre-feet
He mand River

:~.--='1n~f~l-ow-"l'""1 ......-Below
! to Kajakai! Kajakai
Reservoir IReservoir Darweshan

Oct 1956 Itt,S - 3 II 237.,
Nov 184~9 280.2 299.3
Dec 178.5 290.9 341.6
Jan 1951 238.5 374.6 676.7
Feb 265.8 311.3 609.6
Mar :'. ,1)3.0 418" 1 1, 204.0
Apr 2,436~9 2,070.0 3,3h8.0
May 2,557,,0 2,512.0 3,153~0

Jun 1,041.3 1,126~O 1,295.0
Ju1 429~8 515.8 511.2
Aug 235.7 )80.6 J18~8

Sept 186.5 419.1 398.8
TctrAL 9,059:-7 a, 9)\2 "g 1'2";)9'53

Oct. 1957
Nov
Dec
Ja.n 1958
Feb
Har
.'pr
May
Jun
,;"J1
Au~

t)ept
T(11'AL

Oct 1958
Nov
!)ec
Jan 1959
Feb
11ar
',pr
:~ay

.Jun
.lu1
lug
Sept

TOTt\L

240.5
312.0
371.6
361.8
386.5
802.7

1,284.1
813.1
421.6
227.7
167111
159.7

5,549 0 6

179.3
183.0
222.8
223.2
235.9
985.1

1,286.0
811.1
350.2
210.8
164.0
151.6

5,OOJ.~

41~8.8
212.9
402.6
41-L 7.9
399.0
459.9
837.0
866.4
510.9
477.6
468.1
425 et O

'5";956:1

406.8
287.9
256.0
255.5
229.6
307.2
778.9
815 0 2
491. 7
465.4
uJ7.8
343.9

~,07Q

416.9
288.7
758.9
608.0
496 .. 3
462,,7
791.4
865fl6
446.4
382 et 9
367.2
342.2

6,22772"

328.8
227et9
2)1.5
215 0 0
266.1
636.3
963.0
862.3
454.2
380.6
313.6
263.0

~,202:1

Arghandab
River a.t
Qala Bist

.2
23 et 1
25.6

150.9
159.6
346$u
630.0
422.7
148 0 1

58.2
6.9
1.3

r;999 ftO

12.5
40.3

432.0
131.1
110.2
14.3

131.3
55.9
)1.0
22 11 9
18,,4
11.,

1,0rr:4

1.8
16.0
38.9
44.8
18.2

214.3
233.6
82.8
49.8
!.2.2
4.2

10.4
B11 :"6

Musa Qala
River at
Musa Qa1a

0.7
1.4
2.0

21.5
34.2

335.3
296.1
168.1
22.8
6.3
1.9
2.2

m7f

2.b
22.4
33.L
11.1
33.2
28.6
16.7
3.6
1.9
1.5
1.2
1.2

163:2'

0.9
0.6
7.3

10.9
24.7

120.3
82.6
22,,6
1.6
3.9
1.3
1.2

~8j.9

Shama an
Project

Dl\rersion
Re uirements

•9.,
2.7
1.9
6 e 3

11,,2
20e6
30.2
21...9
30.4
23.1
22.5

206.1:

22.8
9.5
2.7
1.9
6.3

11.2
20.6
30,2
24.9
30.4
23.1
22.5
~

22.8
9.5
2.7
1 0 9
6.3

11.2
20.6
30 8 2
24,,9
30,,,4
2)91
22.5

206$1

- 105 r+ Page 1 of 3 pagcS Q



TABLE ],..B - continued

Units 1000 acre-i"eet.
~,~'·rl'~J.P3wl River Sharnafan "

?9'hV 1;:~__"_\-' -. -... cqc_.....
ArghaTldab Musil QiUa Projectlnne.w l. .._trw

to .Ka.~ak~.i ": ".l~'j(a1 River at River at D1veraion
Res8r'/o:Lr t. t' B t.:'~VI)!r Da.rweehan Kala Bist Musa Qala ~u.irement8

Oct I959 'T6O;J--~n~o 191:7 f3.6 -,:'.6 · ~.2 -
~!ov 200.9 221,.0 178116 23.0 1.8 1400
Dec 250.6 336.1 341.0 ~l.l 17.0 12.8
Jan 1960 211.4 276.2 )O?8 22.4 9.5 li.3
Feb 237.", 213.3 173.7 14.0 9.4 12.)
~1ar 432.1 232.1 213.0 33 .. 0 31.6 22.4
Apr 993 .. 3 210.2 397.2 86.4 91.3 35.1
gay 1,274",) 880.) 912.2 151.8 24.0 )1.0
Jun 4'79.6 555.8 ,18,,) 26.9 7.8 45.4
Jal 21.3.9 278 8 1 16$.8 .3 5.1 ,1.0
Aug 145.8 269.3 12486 . .3 2.9 S3o$
Sept 135.0 253.0 135.3 2.9 2.8 4.t.7

TOTAL 4;7J4:~ UN)";99(5:a J:05S.2" -'dma:r mr:tT m:1
OCt 1960 159.; 255.9 165.5 7.0 27.2
Nov 176.,4 434.1 314.4 ]21)0 14.0
Dec 116.7 430~2 433.1 11$9 12.8
Jan 1961 174.4 llOlo6 42)00 23.6 11.'
Feb 165.6 317.0 3)1.) 53.5 12.3
Mar 448.3 229.3 276.5 97~2 22.1&
Apr 1,,720'; .379.) 1 110;9.6 4100 9 3;.1
May 1,328ttO 1,,,67.3 1,488.2 249.8 31.0
Jun h29.:1 493 ..0 h5h.6 Sl~l 1604
Jul 207.8 287.2 199.0 19fi6 Sl.O
Aug 1$).2 28).9 169.1 8.2 $,.S
Sept 143.2 222.8 150.2 12.6 41.7

TOTAL ~~m:r -s";raI:6 "~5243' ~ lS'/'
OCt 1961 151~1 21964 198.7 lh.3 27.2
Nov 182.6 156.6 251~1 21.8 14.0
Dec 193.1 4hlcl 42395 2302 12.6
Jan 1962 182.3 413.1,. 42,.9 37.4 U.3
Feb 186.9 3:1.1&.0 292.1 22.4 12.)
Mar 35309 30)(,)0 320.8 29.7 22.4
Apr 11967 248.1 202,~9 41.5 .35.1
~tay ""'9A 3 332.7 21)418 .4 31.0;, 'oJ.
.]u.n 24&.7 327 .. 7 219.1 .0 4S.4
Jul 1)0.7 221.6 117.5 .0 $1.0
A!Jf( 110.9 153.2 60.6 .0 $).)
Sept III . 122.8 46.0 .0 41.7I •.''''

'~arAL J;!7~':5' ~J~:r3.6 2;ri'C:CJ f96:' 'S1."



TABLE 1-B - continued

Unit: 1000 acre-feetI lIeImand River "jamaIan
n ow elow i Arghandab Muss Qa1a Project

I to Kaj akai' Kaj akai . Hiver at River at I Diversion
!Reservoir jRese:voir:Darweshan I Qala Bist Musa. Qa.la

OCt 1959" 160" 3 26) •6 192: & 1,. •
Nov 200.9 221.0 178.6 23.0 1.8 9.5
Dec 250.6 336.7 341.0 41.1 17.0 2.7
Jan 1960 211.4 276 0 2 302.8 22~4 9~5 1~9
Feb 237.5 213.3 173.7 14.0 9.4 6 11 3
Mar 432.1 232.7 213.0 33.0 31.6 11(12
Apr 993.3 210.2 397.2 86.4 91.3 20.6
May 1;274.5 880.. 3 912 0 2 151.8 24.0 30.2
Jun 479.6 555.8 518.3 26.9 7.8 24.9
Ju1 213.9 278.7 165.8 .,3 5.1 30.4
Aug 1h5.8 269.3 124.6 .3 2.9 23.1
Sept 135.0 253.0 135.3 2.9 2 .. 8 22.5

TOTAL h,134:9 ~,990.8 3,65~ 415.1 ~ m:r
Oct 1960 159.5 255.9 165,,5 1.0 22.8
Nov 176.4 434 .. 1 374.4 12.0 9.5
Dec 176.1 430.2 433.1 114>9 2.7
Jan 1961 174.4 401.6 423.0 23.6 1.9
Feb 165.6 317.0 331.3 53.5 6.3
Mar 448.3 229.3 276.5 9'7.2 11~2
Apr 1,572.9 379.3 1,059.6 410Q9 20.6
May 1,328.0 1,367e3 1,488.2 249.8 30e2
Jun 429.1 h93.0 454.6 51~1 24.9
Jul 207.8 287.2 199 8 0 19.6 30,,4
A.ug 153.2 28399 169.1 8.2 23 0 1
Sept 1.43.2 222,,8 150e 2 12.6 22.5

TOTA::' >;1J"5.1 ~,lo1.6 5,5~4. 5 ~3:4 ~

0ct 1961 157.1 279.4 198.7 14.3 22.8
Nov 182.6 156.6 251 .. 1 21 .. 8 9105
Dec 193.1 441.1 423.5 23.2 2.7
Jan 1962 182.3 413.4 425.9 .31~4 l s 9
Feb 186.9 314.0 292.1 22.4 6.3
t-tar 353 .. 9 )03 .. 0 320~8 29 .. 7 11.2
Anr 719.7 248.1 202.9 41.5 20,,6
May 598.3 332.7 215.8 .4 30.2
Jun 21J8.7 327.7 219,,1 .0 24.9
Ju1 130.7 221 0 6 117", .0 30.4
~ug 110.9 153.2 60 .. 6 .0 23,,1
Sept 111,,6 122,98 46.0 .0 22.5

TarAt J;T1);g ~ ~ 190.. ' 2"06:r
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2'1.2
lh,,{j
12 ..J3
11$'
12*.1
2281&
35s1
)1 0 0
4,~4
,1,,0
5J~S
4Uc.lm:Y

&!~4
ii 9t\,b

.' 1l*8
96~.S
894\36

n6",8
~,~O

,iF f;8
1~2

00
@O

~$4

~~

d
ir Duwesh8n

~-"'''''-----~~~''''''''''''~A'.Oct 0 .." ;)0$4;

~Jov 140fll 17Jl!l1 ' 106.-.3
Dec 147¢') 19589 \·116~2

Jan 1963 143&0 281u3 0.1
Feb 1,3.9 336.h 27 4
Mar 274.1 353eO 293~'
Apr h67.2 247.7 198.8'
May 1,007.7 278.$ 361 0 0
Jun 437~8 368.7 27184
J~l 110.7 330.5 19301
Aug 1240 6 )07.7 188n1
Sept 10)0' 235.4' _~J5.~2_:~

TOTAL r,30I:! j,2)~.~ ~:u

oct 1963 13$~4
Hov 176.9
Dee 17904
Jan 1964 173.0
Feb 266 (J 0
~~ 78).8
Apr 1,586~4

~ 1,OJ2~e
Jan 379~1
Jd 19h.S
Aug 128.$
Sept 11904

TarAL~



TABI,E I-B - continued

Unit: 1000 acre-feet
, ---"tfe!-i-l!-[~~:::r--

:~ Below I . A1"ghandab
I to Kaj~kaii Kajakai I I River at
Reservei~ .Reservoir.Darweshanj Qala Bist

oc"t'I96r-r:rr~19.B-----~~-"'"= _""0"-;0
Nov 140.1 1730 1 106~3 Del
Dec 147~3 195~9 116~2 26 8
Jan 1963 ~330 287.3 270~7 O~l

Feb 153~9 336.4 277.4 1~9

Mar 274~1 353 0 0 29J e l 15 8
Apr 467.2 247.7 198.8 32~4

May 1,007$7 278.5 )67.0 17e d
Jun 437 ~8 368 0 '1 211~4 B1'3
Jul 170,.7 3300 5 19367 I')C
Aug 124,,6 301.. 7 188.0 '1 .0
Sept lO)§$ 236.4 152~9 .0

TOTAL j,jm:r J;2J~ ~ Iyr;'2'

Oct 196,3 135,,4 1601/1 105,,4 26/4
Nov 176,~9 155.5 118.9 9Q4
Dec 179'i!4 41460 399 6J O 110)8
Jan 1964 173;pO 382~8 ,02.0 98$5
Feb 266 0 0 330.. 2 552 8 3 89.6
¥tAr "r83.8 375115 $lt6.1 116,,8
Apr 1,586.Jt 637.7 831.0 167*0
Ma.y 1,032.8 11'071.4 1,134.0 57.8
Jun 379 0 1 482,,6 351f13 ' :2J..,

,Jul 194~, 458 .. 5 3741'1 vO
Aug 128.5 h06,.8 298 ..0 .0
Sept 11.9 ol~ 191e l 120,,1~ 2.4

TO'1IAL -Tr.-S-:1 ~(j'72~ >;T~ ~~,., ::>. ~

- 107 A

i amm:n'-
~uaa Qala Pl~oject

River at Diversion
Muse Qala Rc uirementa
-~----- 't::~

905
2/1
1~9

6/)3
11.. 2
20 11 6
.30~2

2499
30.4
2J~1

22@5
~~

p~~ 3 of 3 pages.



\
!!~~!!!lz~_~~!£~.,,-~~ .o~.rr~1:-1Qn orth,?, ,t~~~r.:!9,:+,,~s f Qr £lqQd con.tr~ a~ ~isa
~~:~ ~t~~~..!mm~.§1 \Di:'aim~\JO or q;rieultu1"ril lands in the river valley ann
pro~t!On and mt:rl.nt~na.nea of prl)ject works will become inci"'e~ingly more
ditf1cu..'lt and expf.j}n3:h~ because r1'....er flow below K.ajakai DaDl will be at high-
el~ stagGS ror longer ~rlods~ .

A memol"c.\udurn prepared l~ the UGl S~ Geologicu S\11"V'81 rclai/ive to the recon
naissance sediment £Hl.'f'>V&y :1B made a pa.rt of this report ~nd is quoted in its
~nti:rety@

URECOINAISSANCE SEDIMENT SURVEY "
CF KAJAW AND }~GHANDAB R~ERVO~

tlj\ reeonrurlssanoe sUJ:""vey of KaJakai and Arghand?b /Rcservoirs was made
May 26....28, 1967 to observe the present 0xt..ent of/siltirsg and to determine
ths cptimwn method t-o be ~ed 1\11" detailed sed:i:of6nt studios at each reser...
vo:tr" This pr:;limirmrj' report i!:f not ca'liplGty.~ It is only intended to alert
tha Mi~sion to tho magnitude of ssd1nllSntation/obserwd during tl'..is survey.
The optimwn methods for dtct.siled st~diee wil! bo given in n later repone)

"SOtlnd1ngS of vater depth at var1oWl'Points in the lako wre nUlde with n
sonic depth recorder, :md ~n attempt was ,W'Ae to mansura sediment thickness
at SGW1"a1 points with a steal roo$

nARGFJUIDAB lU1SERvOm

"StorngEr began in Arghandab ReeGI,."o!rm February 24" 1$lS2 an·:l the initial
storage cnpacity wn.s ,3,.f38$000 acre-feet. Th~, dnily' mann 1nr~':"1 to the reser
voir for tho l'"f ....yaar perioo t 1948<P64, was 1,398 cubic re~t }:ioY" second (ets)~
The allnu.~l runoff has vtl.:riad fram a maximum of' 2,168,000 acre-feet in 19S7
to a minimum of 46h~lO() aere-rG~t in 1955 f) The a~l"ag(J annWll runoff for the
period was 1,012 1000 acre-feet", The WtXimum di,schnrge recorded was 3,,700
cft'J on f-i"areh 17, 1957 and tb,a'mini."GUIn recol"'dOO was 44 cfa on September 7~ I

1948.

"The only major souree of tha sediment dapoo:1:ted in Arghandnb Reservoir is
tha:t which is tranepol"'t'Ald by the Arghan,dllb Rival" e Depos1ted sed.1.:m9nt now
tWO's the upper thI'ee miles or thfl reservoir libere water daptha Wrtl orig...
inally as much a..1i 32 feetlb Sou.ndings uno ind:tco,te sediment depositfa up to
30 teet thick for nn additional two miles of rcs~rvoir ~nd up to 20 feet
thick for one more r.d.UJ fI Although soundings W0re not ta.'<en in too lwer part
of the reserloir (tho T'aSeMTOU is IlI>proxiJn..:ltGl;y 10 miJ.e~ long) siltirAg h.u
uMoubt-adly ace L1.ITud e

\

itA rough Gstimn.te bcsc.d on tho above observnt1ons 1ndi~tes that ltp to 25
percent of th~ rcsl!:rvoir capacity haB OOGU lost to s£ld~ntat1on in the lo.at
1$ years and th ''It thr~ p:'~:::cnt sttlrager eapncity of the r~ervoi:f is les8 than
30,000 tlCn....fc,ot. I:' the past ra~ or scd:i.roont accumula~ion continues 11 the
reservoir w1~1 probably by filled by sedirnont in another "J6 years ~



seriously affeet the eperation ~f the re5~rvoirs for flood contrDl and irriga
tion water supply. Drainage of agricult~Jr&l lands in the river valley and
protection and maintenance or prejaet works 'W1.11 be(~ome im::rens:tngly more
difficult and expensive because river rl~w below Kajakai Dam ~vil1 be at high
er stages r~r longer perioda~

A memorandum prepared by the U. S. Geological Survey relative to the recon....
naissance sediment survey is made a part or this report and is quoted in its
entirety.

nRr.:C~NAISSANCE SEDIHENT SURVEY
OF KAJAKAI AND ARGHANDAB RE$g!1.VO!RS

"A reconnaissance survey of Kajakai and Arghandab Reservoirs was made
May 26-28, 1967 to observe the present extent of silting and to determine
the nptimum method to be used for detailed sediment studies at each reser~

voirQl Il'his pr'el1mlnary report 1s not complete. It is only 1ntemJed to alert
the Mission to the magnitude of sedimentation observed during this ~urvoy@

The optimum methods for detailed studies will be given in 11 later report~

"Soundinr.;s rJf watGr' depth at various points in the lake wers made with a
sonic depth recorder, and an attempt was mad~ to measure sediment thickness
at several points with a steal rod.

"ARGHANDAB R~SE:tVOIR

"StOl"'a.ge began in Argnandab Reservoir on February 24, 19,2 and the initial
ator~ge cnpncity W~ 388,000 acre~fect. Tho daily mean inflou to the resor
voir for the 17-yaar period, 1948-64, ,~s 1,398 cubic feet per second (cf~)~
The ~nnu~l rune!! has v~ried from a maximum of 2,168,000 acre-feet in 1957
to 1.1 minimum of 464,100 nero-foat in 19550 Tho nvcr':1ge ~rmu:ll f'lU1('iff for the
period wns 1,012,000 acre-feat. The m~1rnum discharge recorded wua 35,700
efs on Hnrch 17, 1957 and tho mi.ni!"l\Jm recorded \ins 4L cfs on Sopt.ember 1-8,
19h8.

liThe only mtljor st')urca of th0 sedimont dep.,",sitDd in Argtumdnb a(H$(~rv"ir is
that which is tro.nsportod by tho.) ~~rghJ.nc:~b Rivor e Deposited sedifiwot nnW'
fills thc~ upper throiJ milc:s of the rozcrvoir' ,rh,Jf'o wut,er dopths ware orig..
in~lly :ts much :J.S )2 fcc:t. Soundings :llso indic:lte sediment deposits up to
30 foot thick for an ~dd1tion~1 two miles of reservoir ~nd up ~, 20 feet
thick for one mor.) mil¥). r,lthough soundings were not t:lk-.:n in tfl(! 10wor ptlrt
of th0 res(!1"voir (the r::scrvoi.r is ~pprf.)xirn:tuly 10 nilos long) silting hus
U~doubt~dly occurred.

nA rough cstim~~t';: 015i::d on tho ~.oove obsorvations indi.c~tes th:.lt up to 2,
pc.;rccnt of thr..: r~:ac:rvo1r cc.p;lcity h"s b·.;t,:m lr'lst to aadimcnt'ltion in the l~st

1$ yc~rs ':!.nd th':t th'; pra~v:mt 3tOr'::.g.,J c~p::lcity of th ~ r0f.h:rvoir is les3 th~

300,0"":'1(: ~crc"'fef.:to If th ~ p~st r~t.\.; of Sttdi.l'!1••mt :.u::cumul::tion continuas, the
ros~rvo1r will prob'ibly ~H fill.;d by ~L:dimcnt in ~nothor LIS yoo.rs o

........ -. ~.



~Storage begt\n in Kajakai Reservoir on In.nuary 28, 1953 &nd ·t.he initial
capacity was 1~495,~) acra-feet9 The daily mean inflow to the reservoir
1.'or the 17...year per:iod» 1948-1964, was 6,977 C!SfIo) The annual ;r'!,looff hau
varied fr01l'1 ::l mr...ximu:m of' 9,,0)9,000 acra-foet in 1957 to a minimum of
31175 1 OOc1 acre-fest in 1962~ The avorng~ ~nnual runoff for th& period W~~

5,051,000 nC1"'u-feet o 'I'h*!'; maximum paak disch;~gE: 13 unknO"wn. The maximum mean
daj.ly disehugG recorded was 66,200 cfs on M",y 3, 1957 ~ The minimum discharge
recorded wa.2 1 1100 era on oetoher 1, 1941 (start of record - it may ha'!;o been
l~war prior tA that dnte)~

nThe Oflly major source of thf. aedimGnt dcposi ted in Kajakai Reservoir is that
wh:tch is tram::po;c"ted by t.he: Hell:land Eliver te I Ii tnt. upper arm or the rt3s6rvoir
soundings indil,:.\to sediment dept'$lts of up to 5'::- feet inthlelmess. Because
of the ~ime, Sfl.3.pe, and operational, pattern of t~·.'3 r'eSGF"OU' the distribution
of sedi.mant is not as readily datG~incd as it :1.5 in Arghandab ResG'rvoir ~ The
nUTO%f upper part. of Kujakai R~servoir 15 not ns complet,o~y filled ad the
uIYf-""er part of Arghandab Reservoir because of th~ ltU'ge volumos and high w
loo;~ties of thE; water sntering while the JI!<e is f:tlllng0 This moves aediJ1~nt

previously deposit.ed m'.l'~h farther into the resorvoir'! 'I'he large upper arm of
the lake will trap f!lUch of' ·the aedimcntf l1!lile l:J.X:e levels are high j but at the
start of the stOtm Bv~~r;on when laka lc~ls o.rc low the sodiment will pMS
through the upper arm ~.nd intI) the main body of thea lake.

"Although the silting 0f Kajakai Reseryoit is not as onvi0u:-- to the. 6YO as
that of Argharldab RG5E:r~lCir the rtlC~ point to a rate of silt acc\JJnl.uation
that 'mily be eqlUll to ti1:lt of Arghnadab ReSEiTvOir.

IfRECCMHE1JDATIONS

"Tl--J.s pr~li""~~.f SUI"'ley indic,tes 0. 103S of stor:'lgo from the two reservoirs
of' ;tbr;ut 470,000 nera-feet. at th£ present time, mcro than the tot~1. 1mtial
storag6 cf Arghandab Rcser\~oirG At the prosent r~te of silt acc'~ulation)

th& reservoir5 ~~ ~rob~bly'bs half fillod with sediment in another l$
years.. T'hi!J will Sfsl'1.0U51y, affect the flood-storagE; en-pac1ty of the reser
voir5 and ca\UjE. increa.51ng problftmS for the proposGd hydro-power installation
at Kajakai RGser1foir and for the continu~d expansion of irrigated lands,
flI~poei(111Y' :t~ th~ A:rgh~T!dab..Tarnak aren.

nIt is :c'elco~.hril.1ed thnt a complet& survey bo m:.'.dG of both reservo:t4"8 to m.ore
accurately determine; the present 31ll0unt .:'.od locrJ.ti on of sediment deposit8,
and t.o ast,abliah a s,ystem whereby periodic chGcks can be m.nde to observe the
silt-accumulation ratGe"

Alullysl$ of stroamflow reccrdB in Tables 2-A ~nd 2-B shows that irrigation
vatei'" 15 1J.pply rt;.-q;Jirt;m.en-t.8 of Shamel::m Proj(:ct lzmds ca,n be met &venw1th
~encos qjnc.~ooch1nen.t of ~ad1ment in Kajtlk....•...i ft€lsGTvoir 41 AJ..Eo, thero i'!fould be
~wi~ wxter ~upply for irrig::::.t1on of such r;i:lj()T' mntor crops as wheat on
la.nd,~ outsidE; tM Shul!'jl~.n Proj&ct•

.. 109 *'



"KAJAKAI !t~SERVOm

"Stor~e b.3€p,n in Ko.jakn1 Rasorvoir on J'lnu~ry 28, 1953 :lod the initio.l
ca~city wns 1,495,000 nero-feet. Th0 d~ily me3n inflow to the rvservoir
for tha 17~year period, 1948-1964, w~s 6,917 cfs. Tho nnnu~l runoff h1S
~'1ad fron ~ maximum ~f 9,059,000 ncre-fect in 1957 tn ~ minimum or
3,115,000 acre-feet in 1962. Tho avcr~go ~onual runoff for the period wns
5,0$1, (X)(} o.crc... faet. The m:u:l!lium pe:lk discharge is unknown. The m~muffl mo:m
d~ily disc~~rgo r~cordod w~s 6f,200 ets on M~y 3, 1957$ The ninimum discharge
rt1corded \010.8 1,100 cfs on ()ctober 1, 19h7 (stnrt of rocord GO it may have bean
lower nriox-' to th'lt d:lt-:1) ..

"The on 1y rI'l,-j or sourc-.; of th·; sudimcnt dept'si ted in J(:'.j:lkni Reservoir is thnt
which is tr:lni'~poM,oJd by tha HCtlm'lnd Rivl~rlll In ~ha uppar c'>"m of the ros~~rvoir

soundings indic~te 50dirnont df~P09its nf up t.o SO fc~t in thic~nv38o BGc~u~e

t>! the llizo, sh~o,::, 'lnd ()l'~r'ltion~l p9.tt.(1rn of the n~3ervoir the diatributi.on
01' s!:ldirth::nt i3 nct 'lS r3J,tjily dl;;t~rtllincd ~5 it is in Argh:'lnd5b Roservoir"
The nnrrow uppor p".:rt of K".j'Ut~1 il.Js..::rvo;'r is not :lS compliJtely fillad ns the
upp.:,;r p~rt of Argh:nd~b H':3,:rvoir bcc:luSC of th0 l:ll"gez volumes :lnd high ve-
loci \.. 1,::5 of th.,; tf:.t,~r ontering whila thcl l~kc is filling. This movc~ sadim~t

previously di:pesl ted much f:u-ther into th..: rJscrvoir e The l:n~go uppor Dorm or
the l~k~ will tr~p ~uch of th2 sedi~cnt ~ile l~kc levels nre high, but ~t the
str.rt of trL: storm 15c,~son when Ink~:; Lnr..;ls :lra low the sediment will p~a8

th~ough tn, uppor ~rm ~d into th~ m~in body of tho l~o.

"Although the 3ilt.1ng of K'1j~.k~i R~s;;}r"loir is not as obvious to tho eyo 38
th'1t Clf ;lrgh1.ndo.b Resorvoir th..: {:lets point to ~ r:'ltc of silt :lccumubtion
thc.t 7i":.Y b·::: c-'1u-:1 to th~t of Argh:.nd,'\b :L::thH"voir.

"R ECOli'1~" rJA11otIS

"This pr'.dimin:,.I.ry' surv::y 1nd1c=:.tc5 :l 10s5 of 5tor~iJ from th0 two r\Js\lrvo1rs
of ,~blJut 410, OC'O :lcrc-f'.1'~t :It tho pr,,~s~:nt tirfw, "'30A'':! th.:lO th(-; tot.::ll initla.l
st():t" '.'~gi:: "r t\r~"h'lnd"b Res ..:r-10ir., At th:.! pr:::sont r :ltc of .silt :1cCUMul:1t1oo,
the.; r(;:;j':lrvvirs wl,ll prob:.bly b0 h::.lf filL;d with 5.::difihJnt in ~noth..;;r 1.$ YO~D.

This will soriously ~froct th~ flood-st~~~g~ c~p~city of the rJ~orvoir8 end
c':'.t.>s·; incr';:l.sing' probL.'fI13 for th..:- ~rOpOB(ld h),dro-pow(,;r inst:lll~tion nt Ko,jfl.ko.l
R',3(;l:"voi r -~nry fof' th,~ continu,:::d oxp::ms ion 0 f irrig:l'!:'wd l~ndajl ospuci'.llly in the
Argh"tnd"lb-T':':.rn 'lk :--'1"',..:'l ..

It It 1s r·..;corr;r.kr.t1,.;d tri -.t .,. cOr.'ir:.lutG SU1·'I,:'y bo f:1~dG of both r ...~sorvoir8 to mora
r.l.cc\J:rJt:~l'l r.l::t :::r"'riin(,; th; ~t<nknt :urt:nmt :-.no lo(~"'.tion of s(~dim..;nt doposits, and
to .:st:.o lis!'": ':. r~yst,;f'\ 'Atkr;;by p.)riodic ch.:cks C'1n b,:; m~'"J to obs.:.;rvJ thd silt-
"I'" ~"lMt' l"~" Of'·· r'''~'' Il ('7n M ;" f' "\j,.,t.·.s).. \..... \,; "" J'"l ~ ... \of Al'J-', t' ,. \'" '<# • '. _.,,~ ~..... \,J" -t ·1..,.

A :'0'1,11.".:""" of 3tr'':~''!1fll')\1 r;..:cords Cr'r:;S(:n't'::''f.J in Ttl.bl":B 2-f.. -:nd 2....B shows th~t irrl
gCl..t.icn Wi.'t:r- su';:",,;)ly r::quir,..... :;nts !:Jf Sh~·.,7.1 ....n Unit l:-J'lds could hI'; m·..;t 'JVcn with
s,'rious l::ncrC'1C(.~-;nt of g·;rii"'jcnt. in K,:,.j~.k:~i fU.:3CH"VCir'.
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In tl"~ tuture, i£.water E:Upply should bocome criticnl through lack of storq .\
at Kajakai Reservoir:b consideration ShOlUd be giwn to the eli.mimtion of l
presentpractics of supplying irrigation Wftter to no-."lir-rigable lands and to
supplying the irripble lands outside the Sham:\lan Project with irrigation
vater mostly during the fall, winter: and early spring. ,...

tuitabiY...~ of Water lor... Irr!.e~io!!

AnaJ.yses or wnter samples trom the Boghrn :tOO Shmnnlnn Canals show. Moderately
low solu.ble salts, with an average electric:l1 conductivityof' ).36 micromh08/cm
(~lS ppm total dissolwd solids)} low sodium coptent, with an average or o.so
Mill1equivaletl:ta/llter, or lS~ or the totol cations; and wry low boron coo
tent, with an aver::lg6 concentration ot 0.21 ppm.. The highest boron contont
found was 0.28 ppm.

Nad-i-Ali WaatGwny-Boghra Canal mad wo.ter will havo an electrical condu.c....
tiv1ty of 7,31 rrdcranhos/cm (1468 ppm).

The Shariu.\lan Canal WBtof'S and the rn:lxed water!' '""1'\ be used on most soils and
ill but tho most sonsitive crops with little 6.._..., t" of sut accumulation if
a moderate amount or luJ.chlng occurs.

A detAiled discussion en suitability or w:1wr for irrigation is in the
Projoot Lands Appendix.

!rr!r!!:~Ofi a~~.!!!!ft.;..P!1~~V*f.,f7 !!!9w.,..!G!'~

The S.~hamal1ID Unit ill locntlld ill !l desert region where p.raet1cilly all the I
crop COnlWtlptiv6 use rGqu1re~nt ~t be supplied by irrigation. The overall
availab1~ity of wtGr SUPp11 is not a critical problem.. In the Sh8JJt&lan Unit
the~ problem if') ono of d1! tribution and to provide ample eamal and
lawral capacity to tully meet corwumptive usa tmd fann dolivery !'aqui.r8J'fGnt8
OfA time throughout the perioos of maximwn dem.'1nd.

Ac<tu.aJ, irrigt\t1on tWa and irrigation practic~s a.t Um Bolan experimental farm
11M in the proj!iet iU"oa havo boon obser~d61 ~y annly~lng available data and.
considering tho high ta.r,t~tre5 and t~~ p:rt:JV',,~ling conti1t10n or the 8011,
it iB apparent thfit irrigation ot Most crops tm'tst be mado au trequent1¥ as
once ever" wflGk if. the grawing seaaotl$ Th15 ita\borne out by observations or
cotton 00 cxp<#ruhnt.31 plots whioh bfQgo.n to ~hoWt\ strass due t.o lack of mota
tun a 116&1, afthr an ndEaqW'.\.te irr.igat1(ir.. W:lthi~ ton daytJ the oftoct of lack
of .auWJrt>t 'lites quite prono\ulCed0 All ot.M1" crop's aro .af~fected by high
tMtIperatt.tr6 tttlfJ a nefSd for frequ€;:.ot irrigo.tJioM 18 indicated.

EstiJu,tGswr6 m.o.de of monthly lam dalivory r6qu1r~nts by a ~EivieM ot
cons~t1ve WUi stW11es made by Intor'nnt1000.1 EUt{i,MOrlng Company', Inc., "SoU
and water R6sourC08! of Afghanist.an,," a r~vicw of datn. ftn'ninhed by th6
D1,roewr of Boll1n E'xporiment;11 FIU"ln on froqUlmcy :\nd mrnount or irrigation



Cnmpletion of recommended sediment surveys on Kajakai Reservoir weuld
permit making a detailed study ot the effect of sedimentation in the
reservoir on the water supply for the Shamalan Unit lands as well as r"r
other areas served by the reservoir§ A program for carrying out such
surveys is n~ under way by H~VA and AIU~ The target date for completion
of rield surveys 1s December 1968~

Suitabilitl, of Wat,~ f,2r Irr.1s~~i~

Analyses ~f water samples from the B{\ghra lAnd Shamallln Canal show: Hod~r ...
ately low soluble salts, with an average e~3ctrical conductivity of ).~

micromhcs/cm (215 ppm total dissc.lved solids); low sodium content, with an
a'lerage of O.so milliequivalent/liter, or 15% of the tvtal clttiC'us; and a
very low borl"ln content with an average c{"!ocentrat.ion of 0.21 ppm. The
highest boron content found was 0.28 ppme

Nad-i-Ali Wasteway-Boghra Canal mixed water wi.ll have an electrical cnn
ductivity of 731 micromhos/cm (468 ppm).

The Shamalan Canal waters and the mixed waters cnn be used on m~st soils and
all but the most sensitive crops with little danger of salt accuMulation if
a moderate amount of leaching occurs.

A detailed discussion on suitability of water for irrigation is in the
Project L~ds Appendix.

!!.:~iga.tlo~_,t1~~_E!t'_m~r::j.i~~r.r..!eguiroment.~

The Shamalnn Unit is 10c~ted in a desert region where practically all the
crop consu~ptiv~ use requirement must be supplied by irrigation. The overM

all ~v~j,l~bility of wntor supply is not n cr1tic~1 problem. In the Shnmnlnn
Unit, the primary pr9')blC:M is one of distribution and to provide ample canal
'lnd later-al cap.'1ci ty t~ fully meet f1rm delivery requirements on time ttU'·ou~h...
out the periods of maxiMum domund~

Estimates ~f monthly f'1rm delivery ruquircmonts were arrived at through n
rev lew "r ccnsullipt1'13 usc studios m~1a by Intornnt1(ln~1 Engina13rtng Compnny,
Inc., nSoil ::wd Wllter Resourc~s of Afgh::nistan"; reviow cf d=atn furnished by
th~ T)1r,?ctor of En1:.?n SXpcriment~.i.l F~rm on frequency und amoun't of 1rrign...
tion 'lppl1cfJ.tion fnr v~rious crt'lps; ~nd by t"'bscrv:ltiona of 1rrig~tion

throughnu't tr.o projoct. C",nsidor-:t:rm W\lS :1180 g1V;jo to lenching requil'emont,
irrig:~tion cf'ficiancy,:lnd prc1I"rig::-.tions t() cr.md1.tion l'lnd fnr seedbed
pr~p '-l"ut ion.

T~ble J ?regents cstim~t0d crop consumptivo usc requirements 3nd T~ble 4
showa farm dolivery rcquir~~Dnts with ~llownnccs for lo~ch1ng nnd deop
percolation lossns indic1ted.



application tor various crops; and by obsorvations of irr1.gD.tion throughout
the project. '1'h.1s was dons by weighing f'requGncy and &mou.nt of irrigation
applioation to future crapp1ng patterns. .CoM~derat1onwaaal~ogivento
~=~,:~:'~~:~iti~!!'~,~~t~~~~ncy, tlt1;d·pre~~tatl¥i_··'t~~.tt~~~~on

A sUIIIIIal'Y o! the estimates follows I

Mont!Hl We~hted ~!!'J'i_Dsl1v!!y R!9.ll1~n~

JanlJa.ry' OGJ06S meters 0.216 teet
February 0.012 n O~2J6 It

March 0,,131 It Oo§.29 !It

April O.2OU It 0.610 "
""" 0.180 u 0$,92 ..
Ju~ O*26b " 0.86"1 n

July 0$291 it 01191$ it

August 0.312 " 18023 n

September o~:!43 f~ 0.791 It

oetOMlf' O~159 " 0.$19 If

Noveber 0.081 n 0.. 267 "
DecelJtber

~
..

~
It

TOTAl.. II .. Ii

D\lring initial stages of project development it is estimated that surtace
wasta from tarm irrigation will average 40% of tarm delivery l'equi~nt ~ad

deep percolation 108sel will probably be abo~t 20% of irrigation nat input.
Wi,tIl the above 10JJ88S irrigation requirements are summarized belaw on an
annuel baais, weighted to average anticipated cropping pattern:

Pam deliv'err requireavtent
5urfacel water from irrigation u~

Net input
De~p percolat,ion 1088 2~

ConSwnptiVC1 cise requirement
EatiWlted O~Wt1ptlve use
requ1r~tij(;nt!l

Feet,

E!li.ljf
2c134
4.102
0.820
3.282

During p~'oject d8velapnent farm 1m.cation efficiency sbould improve due to
better irriltition practices" lilnd preparation, and improvod soil conditiona.

~0f4 conaumpt'iVe11se St,u.diOB madE! by InttH."Mt1onal Engineering C~,
Inc., "Soil and water ReSOlJrC05 of Afgh{J.wt.o.n .. " Ba8ed on Blaoo;y-Criddle
method, weighted to conform to anticip~u,d cropping pattern.
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We1gh:t<ed consumptive USEi roquireMftt5 ,,'1.11 also probably increuG during
proj~t developun't, du.a to more intensive taming.

Deep percolation losses of 2~ of net i.nput will exceed leaching require
ment over the project &relh With improved irrigat10il practices I dgep per"'"
colatj"on losses ~be reduced, but should be kept high enomgh tor leach:1ns
to maintain the salt nuance 0

E!!tr~~.2~l!-lcm R&u.u.!!!!n!!
Determi:nQ.t~1ons vere made ol datribut10n Systel'll oapac1tr required to sUPP17
tam deliwrJ roqu~nts to 12,707 hectares (31,399 acres) of 1rrigable
l.f.tM P1"tJpoooo tor project dewlapiUnt.

For these determinations it was tl&C&~8ary to arrive at probable di8tr1bu.t1on
l"at..-m losses t)c Based on oo8ervatioo of existing ~Jstet4 operations and a ....
pen.lM1ce tram ~tMr projoc~, &$t:unates wero made of ,robable c~ 10881f)$~

Ho _a8U1."'(1!l1(~ntt'J were made on ~ting oanals to d0~ne poGeibls 8"'~
10t§se8~ Except tor 2,.. 0 kil~ters (1t>2 milos) of tile proposed West S~1an
Le.teral CawU» all canals are to be \ml1ned eartih Can.W0 Est_ted losa.
anJ consider*t'l l"'GSSOOa',';l e tOl" ttOO lUl'tioipated met~hoo of cO'Mtruct1on, 8!ut
angth and 3i~e of car, 1,,~...S ~ A mt>rft (..\et9.11fid explanation of seepage lOCS88 18
m.t"lde in thti ~adn.Q.ga po:-tion of Appendilt Bo

S~e$ of tM e81:JJnated dut,rlbutioll ~teilfi capac1t,' :raq~~.rament9 are
8h~ in Ta-bj,.aa )"",A aft..d )"»11 Farm d.0)j"ve~ req\rl.~nt8 we::''') in~Na8ed

&lightJ¥ from the ~mlw:,8 in Tables )-* and ) ...D t..o 1nsUirs provi~1o~t of af.loquate
d$3ittu oapW'~ity in the (H~.nala and lattlrals dlV!"'ing tM peak damnd poriod. It.
i~ of' canal c.apq;).City requirments to"" ths peak demand period is shlM'l
below:

~Wl"~ Cubic Metan
per per Second
!...~ E'~!...!!!E~_

TotalJj
~nd

Cubio ~torB

~!!!~~

21015

$'11 Ha

76) na

Cuo Cubic
NG~.or per
S~ond

fdr'---
Oq)00219
0110001+4

O~OO11S
0.00044

O.~68

ot<lllt
Sllpply eMU req~~&£)nt

Sapp17 cannl 10sae8 2~

Lateral canal TfJq uirGMflt O.16h
Later~ ea~l losses 2S~ O~LUJ

farm delivery raquh~D!$nt O~340

rJ maroo~a,8~ supplying irrip;l1.t..i.on WltJer to 12,107 he(3~
()1,399 acres) 'o~ 1rrigable land{f
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Farm delivery requ1rem~nt

SurflAce water frolf! irrigatit'\fi
N~t Inf.llJt
Deep per'cf'latiori 11"t9~ 1$%
E~rtioo&ted ¢f'nau~ttptiva use

x"eqljU"emeot

~~eters r<eet
oer YeCL~ E~.!--l~~--

1~215 4.18,
20% Oe255 Ow637

1 0 020 303LB
0",1$.3 0.502

0 0 861 2.. 81;,6

It is assumed that in th~ €Hu-ly years (If project op¢.Jratino the i.l"l'1.gatiC'u
~rf1ciency; as adopted to i'f'\X'"!'I'Hzlate Table 1.1,1 ?Ifill not b~ attainod lil Until
ir"r1g"t·o;r:rs eM b~ t~airvJd in PX"l"J'HU· i,rrlgtliticm management" the tra.titi?>nal
\fays of oper-tttion will rea;u It in exee~:{dV'e It''~ses through deep pt~rcolation

tL"":d s\H"f~e 'ri'uto~

Late%~al design capac i tiosand ca.nal diVt'u"£d.r-n requirement are based upt'1tl
tbe ~_dootion of the 'Vtax'Lwm mrmthly (Jt,');r}$umptive use (July) 3ht'nrJ'n in Ti:.ble J
u O'1lu20 ift/aere, and a~plytrlg ~illght~ly higher pel~centages tOl" 1<985 by deep
parc~latinn an~ farm w~~te than indic~ted in Table 4~

Maximum ~elght~rl c-'11Siwnpt.ive re'quirement
!)eep perc(ilat.ion l"'~r~ 20%
Weighted net input
Futi'l it>ll"i~ati(}n ~rast,~,:n 25%
\~eighted t"'fl.rffl delJ.v'ery requirement
Lateral lrtlfie3t 15%
l.ateral aiva;r~i,~n l"equirem.ent
Sup?ly c~n~l 1~3$es: 25%
Supply ca.nal diva:t"5ir.m requirement
Avet..ltge Q ie'll" )O-day mont.h "'ould be

1",.099 a .,018147 era oar acre
~~-m~ •

Tf'ltal tnaxltJill'on d1versif.lo r~quirt'tmt}nt for :n, ,399
irrigat 1(;1 acres would be 580 crs~

In the ~arlj y~ars "r project liro it is assumed that irrigat1cm of ell,uH'~ 6 w
lands -Jill bc continued, at least until such time as a ref~rm toward &$tab
11shf!"lent of vater char~~es i~ br!)ught abnut and UHi: f:l.rmers ~'o~li~e that
contir~u~d i.rrtgatit"Jj) or th~s~ lar,ds ir# no 1I')ng.31r tlconomle.al" L&nd elas$iti
eat'iot'l surveys h,,,.s dtlt('1r~lo(Jd that there are 11,113 acf'~H; of clu~ 6 ill land..
Tet,al astimat.ed maximum dlvnrsinn rrJ'1uiremnnt, including the 6 t~ landB~

woo Id be:

(31,399 irriga.blo acres plus 11,113 6 ~! acres)
1.,2,512 X 00181.• 7 era/acro \II 765 efs
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Availabilitl "r Gr""'und t"!at~

Little in.formntion is available concerning thG' ground wa.tex· resources of the
Helmt1i.nd Vllley region. Thrl"ugh the drUoinage investigation program it h~s

been determinr.;d that a re la tive1y shallow aquifer Ct'lOS isting m~.in1.y of
highly pf.11"mfst~.bh'; gravol1.y mat.er-illl underlies the project arl1a. This grtf.vol
1y mat·eri.al sU'at1Jffl is 6-8 ffl~t,:::rS (20-26 feet) thick tlnd ovel"lies 3. silnd
stC)m:l str'trtum g<:!\'h'H'~ll~l encountered at d~pthg of 8-12 mat.{~rs (26-39 feet).
The grnve1.1y ~ut2rial str~iu~ constitutus tho dr~innge ~quifcr or th~ proj
~ct since the s ~Hldstf'!!"l{J for'!H3 an effectiv(: hf\rizont~l barrier t<, the
·.;rc~r~.;.ic;;.l ~1~Vtlmf-.wt of w:lter.

:"t)st (~f t.ho \lnt{:!l" in th(: drnin~i:e a.~ui!\~r ",rigin~te5 from d<N""p rpt·ci"lflt.tml
t"'c:5ulting {loom irrigati.,.'m of rwoj1~ct 1-1nds and c"oal !h;ep;'l~C l09ser8 o Th£H4 e
is !H')~(; ~~round W'ltt."r infl.oH t") thft ?H"OJoct :lra"- (l'Dm tho M:Wj~ :ind N~d-i ...A11
or,:),j~::et :'1:'013 -:.r:d lnnds o.dJ-;c6nt to tho rivd· p:·ob:.bl:t t',1caivd ip'{1Und \-r~ter

inflo~ fr~m the r1ver~

F'r(,Jm :1.n~ l.:n>ts of ·,(:;,tJr' s:.~ph~s t~kml fron nbBm"/ction \-wlls :lnd dr~ins in
"h"1> ~;"'~"f';~.''''''''''. r-...<...,~ ....!"t ".~.,,,,"", l'~ ttl c........ c~""~"'..: ~h..,~ c"'~··'{···l ;qtudv it<: "''''''''''!!lIffl!J'''v.y."" .. ,. ....... -,,'<J-., ... ~d.~'lr..e. "II j .J~J'~"'" r ....... '...t~' ~ #0"'" ~.-'4f .&.\oj:\,.i~toif!.J \,.~ ~~ ~~'" C .• u .,., ..1 _ V" 'i'~""'~I;JQ,'_--I... _

b':;f)r'j "'r"\t<~;t" :ft~., the d!":'in"gi:~ c.quifl)r 1$ C"fLsidared to be used for ed.t,t~~l'"

-!,.,-{ C!~"'.I"'f". <",-' "L., •."",l'<t>;~ t"'~' f"Y"'" ii' 1"')f'!'"I" ~'~"la/~~ th .... "'..... oun<> ... ""~ fl H -Rl t "v ·""r.... , .~t':..-~~':',.'Jit "-.;,'.,\ ""-!'--f"~~W~c~"" ,J..~)'-'8-" .. #:!J ...... J J..&._'~,,-J G L ,l ._ ,~vi,t ·1,,,(,.; "~;I .. \# "'''li-;S -~l.pi,~ Af..r,;;· v

";.'11;.;, iii th,) dt'~in'::.c.:; cquH"'!tr o A dot:"dlca discussion or the: suitability or
.~... ~ ····t·· .. 0"'(',,," ...... ·~ ... !'I'·,;.iAl"\I .. ""A"'''''li.. ~,A Of' ·th"" P ....... j·<{.~ " ...."d<!!- >\""i"l.,~ ... ..Jt.t ...~tlJ,.';) ('ej. , . .; .• ! .. '?_~ rl~. J...f,;,".Jt.", ... \.It, i.~ "';IJ~j'~~ .-$jf,..Ju .4 I -, t:; ",\"\" f,,';'-~-4'" ~A~:.&oil {fJ- 1\!<~!~"~"fUkJ\.o

"·\r'i' ""1"',r1 i ...·~··-,·'lttit'l'''\tl··<P<,.·n •..."....b "'''t ..... ..,\n. tc d Flf • ...~""i . if 11>uit"bl n ,,,/'!pil"'11..,.<;t .& ...•';, ....... "'~'" . , .• -~." de.'''' dOl., I.'J!~. ""; ,,0," ;'J~>U:"" J {;, ..c. ~.LfHt 'iiI..J. \i. "'''''i"i {•• '" J.H

th(r pto,ject :rc~ nxist tHv1<}f tnt,; dJ·~ln~·.,;(: 2{~uifer. Municip~il 'W~lts h:1v,::
b<hJ.i' fk:"J!'; lop;;>!; ~t prl5'.. f-i.nd Gh:-.h-i,-AnJir '~thi,ch ~dJld p()t,.~blo .,tnte~· in &i'ipl0
,);!f;cunts t.0 !1'Ur1pl:l tu~~m I"ic:ds. The °..::;11,5 :1r<~ ~lbout 75 mcd'"JH'S (2L6 fact) dt)cp
'~dtf, :;. H't,::.tic ho'":'~ of f:J ~!L.t'JrS (20 i",;;ct) '>'rl(~ yield :.bout 11 litc:rs p(n~

s,n'eord (175 g:;.ll.("~'d; r:t;'~r ~1flUtc.:)* Ho inforn .... t,ion is "v1il:lble em dr~a4d(tWl"l

':hJring pll"'iping.

Tn ~)"1'; dr:,in~;:: inv~<gttgation pro~:"~tr; Sf\tfj'': 11('1\1$ w·.:ri,..~ dug t('; :. dopth or
tc !'l':i'~t{H"5 (131 f:H:t) in tJF: contr'";l !:~,J't cf tnt: proj(~(.;t.. :l.I~t1":1 "'dthout en...
........1· ..... ;-..... 1(',"'" "'f!"'f '?! .... ,·.r·ir- 1 nth."< .... th"".-, ""~'·d t!"!"". h,""1 .....'" tie. .. ·~,·'\V,i .,;. ....... t ...~'d'-l~~'~,d~ ,.,. r.tI ~ 7,J ",j· ..:",'¥·4~ - ,/1>" .- - '/,Io-~ '-'i9-·...)OH ;J·,~;i ~ .- ,.:-$.4 wJ;~ .... '\-:·'16 -~ij'-.... t1'8.1t ·i....... .:1\••.~;» tA ,.

~;i!,,,.'9,.,~,";,,,.,,,f" """, r'~'-'''''''''''. 'j4:"~" .:.", .... '1l",.ci .. "-.,, tf'~,,, t.",~~l(lt""~"'A IIIt· .. ~tU"'l "'0'O~k'~ it fA" .,;..:,';f"V-"~ ....! '"'1...... .-,•.".... ~f;_,J .j,lf.f.. 9,. ""' .• t4") \c,··..·w 't,, __' ,~'# 4,·'-.... -.iI,.1 ~ i'--. t) .... ~:"'Jw .(._t,,~,...;; ..,. '. '.-" ; ... ~'J 'II~t.;;\.J "" --~w

h:</:, \/":;'"/ lc'.r; t,·;-r"t;c:o.bility.. Dl,k to t~ck of contr'ol ~nd~.ccur::~cy of r.n!lsu!~(J-

""I/,r,.~. d·t"l '''~''j?!'l ~'~,,' 'i"'~t!t .... ., ..··r-.rr h.,'. l3s"d· •. ,.., ..,\""·,,.· ... if"i •• ~Dt,·, ... tJ .. l M1t h '. ui(~ld
~.~, .. ,,·".d·' -~ .,.....!' ...... \..,I," -.."io '- !'fJJ: .-14- 'u/ -#~'f'ff_~,... "(-!"~ .. 'l'.\.~. $.....,,-(. (J~'""c...... l.\.,~.l\.. l,1_~ _\. ... ~Jd.J.I ..,. ".t· •. \.f.>6 "!r .". ..
(>""0f<> ~'f"'/' C' ..·"t~~+f'j,..,". ST'f" .... "M ~,"l~<" A\)· ... i l .;" ""f '.0",;4 "'V~ d~'~··"'!1ll'·l...,tl""'t\." r'''''''?~ "'.....~l ""- .•- "'f'." ..i'"""t-.I.·I''-s'-J,f.· ~;I<" ,;.o,',-{\.-i ~ffJ !'I~ ..~-J, ''-;,' "..... ", ....... l ".-1, I't,.,.~V~Jl". J....., ~I....,. ...._14' f~'-06;t,\,.r.1.,;,; ""V";;A,~.6 tf~"'\.r
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0.188

Cubic FCl\'8t

per SecQ\\1d
....e!!' Aci~\_

0.)12
Ojj06t

Supply canal requireMnt, 1.86)
S~ply canal loase" 2~ O.37S

Lateral oa.nal requir~l.nt leb88
Latar41 canal losesl 2S~ 0.31$

FarIQ deliv6ry r&q%AirWlent 1.11.)

~ dG&i~ to ~bo~ft} 3p&clt1eat1ona will havo capaci;ty to dellWtr aut
t1cliM\t ~tltor to tam 'tUr~t.e8 af'ter dj.stribuUon ~tel~ 101Jse8, to provide
one 10 om (41Mb) 1rriggatioo application par' w~ek 00 6S~ of ttM lnrl"lule
laDtla~ It itl e~t=tA41l that $,~~ of ~bQ"t S)~ ct the 11~~l.pbjle lfMvJ3
will reqtd.re irrilation at ~? one tiM. W1,th redonable durtl'1rbui:.ion.
s~teDl .rat100 and .!uom irnaaUon etr1e1onc~" c~ d(l.ud,gn~\t1 Ul 'NO....
-.mdliid will haw suJ::: ,,:iE.'ftt capacity to de11v~ 41 full emd ~uate imp...
t10n water euppl)' to all 1rri~able lAW ir..elu.ded fer p~~jQct tWv@l~~.

NonirripblM lands vith a water right shouJ.d bet prorid.et! wi th i~rill.tlon

vater limited to th£ fill, winter, ilnd early spring IlOfl1tpM a.6 they are nov.

AVailab1~:!tZ.!?t,Of'~ld Wa~ ,
Lit~le irtol'lllat1on 13 availah19 COliCf;rn!na the ground tIlatAr NIOu.rees of the 11

H8~ Vallo,. r-epon. ThrO"'lb t~ tlrtU.fir&lG invcstigation proar- it ha8 I

~n detAJmnctd that a relatively shallow aquifer corAl.tine~ of
bigh1;r ~able Faven,. u"r1al lmer-11GB the proj6Ct arD. "hifl ~l
ly mater14l stratum 18 6-8 metara (:20~26 f'oot ) thick &fld 0'"1"1"11. ~ send
stotw strat\. lenerally cmcOI.lntor&d at dopths or 6...12 JI!~tI&n (2iJ-)9 feet).
The p'~vellJ' ute-rial at.rat. canst! tutea tho draiMlo aqu1f'&l* 01 til. proj
ect since tht' sandst..ooe tOnal an ef'foot1ve horizontal ba.rrler 1&,0 the
vertical .~nt or water"

bt or W wat&r in tho drUna&ti .equ1!6r oriRirmto'8 fl,'a deep percolation
rea\llt,ing trtn4 1rr1C31;,ion or pro~,~c:t It.mda and canal t.U~8pt\p 105sea. Thou
18 SQh8 ground 1tatfJr inflow to the pt'ojoct tU'64 t'1rC* t.he i'.ujfl Md Had-i....W
project areas Md L:\nds adjacent t,,(, too 1'1vGl" probably r&ceiYfl ground. _tor
1nt1ow trO'ln tho river.



FrQt;\ analysis or °,eo.wr salllpl&fi taken from ob8or\l'~t.ion wells and dra,1M in
t"he Sh~nlnn Proj~ct ttTEttl, :1 t is eoncl\!dod th~t caTti£ul st.udy is neettSst&.X7
~for& water from tho di"'~inag6 aqu,ifcl" is considered to be used for either
iTl'1gat1,on or d~8t1c U8&" Drain flows rofloct, tho arncunt and quali'ty of
°ll1au:l' in tho dr:UMS0 aqulfor. A det·n11c,Q discussion ot tho au1tabili ty of
thitS wntor for trrigatlon is cootil1ned in tho Pl°0j6Ct Landa Appond.ix.

DetailQ-d 1nvust1gat.lons VGT<l not nmde to deturminG if suit,ablo Bq\a.tfors in
thG project, &rt3!1 ex,1st unOfJZ" tho uT111nl\lft 3quifef' Municipal walls t'~,\'W(j

ooefi dcv~lopod ~t 30~t flnd ChM...1-Anjir which y101d potable wAter in ro~le

,iJr.ounts to supply town nl@ods" ~ 'Wella :U'i) n.bout 15 Mtel'$ (2u6 !'~o't) doop
,,1 til a st..t>.'ti.c h6~ of 6 trW;;t,tU'S (20 £eCtrt) :\..rtd yiold about II liters peT
f;eeond 0.15 golloM por rninutu). No inforM.'ltlon is avnilt.tbla on dr41vdovn
clu.ring p\urtping.

In the irain~go inv~stig~tioo p~gram so~ ho14s vorc dug to ~ d4pth or
40 mew:ts (1)1 f&ot) in th(j c;2jntru pa,rt or t,t', If;; pro:ject veil vi thOf,l,t en...
c\)unUiring any m.'lwt".1ti.l otht1r thnn stlnds tt"Alf> bul(J.~' tho gravol tn.rfltwao
rj~!!)~OfI'lGtA:.. r pe~ooi11 ty tosts ~\4do in t.,.h() 5i'tndstone st.:rtltWl'i shotrod it. to
h,!l\V~ wrJ low po:rmr.t!'ibili ty. Du~ to l~ek of con t.rol and P.J.ceu.r$lcy of ,ltf.UU.tu.ro
~... nt5, dt~t~, fran t.hlJ toes t~ Cf.Uinot bG u:~vd t.? dot<.;rnine potential \8QtJsr yield
rX"~ t,rJ.J aa:nd.atooo 8 t.::·fttum. Also, ql,lc.li t,y or W:1tor dot&1'rd.nnt1onB could not
tv l"M~ :slncf;; m~tho:i "d drilling ftJquirod !)fJmp1ng w-'\~r into tho hol&6. A
de\t..:rlle.tj doser1ptior, of the drilling tlond t.t:it..~ i5 in tho Drninago Apptmdj"x.

ItO cooc1l..i.3ions can Ot: drawn :r€ii1)rdin~ i'ivt':.i.1.~bi11t;y and qunli ty o! vat$r rr~

poa~iclQ nquir~r3 b~low dQptha of 10-12 Maturs ())oJ9 refjt)~ Davliled I·

inv(Jst1gntions tbrol.lgh d~€:.p Wt211 drilling ~nd pW'l'lfJlng t,ost:b 3hol.\ld bt} Md~ .
to det<JI-rl'''.1no supply potonti~l of d00P 0 tr~ t..'le





CHAPTm VIII

In Ittner-a!, lands class ifi&d a8 irr1gable in the Sh~lan Project a.rea have
good to excellent drainage characteristics.

An axeollent drainace aquifer underJ,l. praotically all of the project area;
ther& 18 little indication of vertical drainass ba,rriera within the drailttq8
aquifer I and shallw horizontal drainage barriors appa.rently do not affect
QX'ten8ive areM of irl"ilablo land. Over pract.ically all of the project; arH
thera should be no critical rel1at4noe or ground water movemant dowwal~ .mn(1
toward u,iat1ng 4llM propClGed drUM. Efrectivo open clraiM can oaai,l, be
cotlStruetEld to depth Qf 2-L. motors (6.6...13.1 {Clot) in stable material mth
bottoms ot drains in and over atrata that otfers noncritical resistance to
lIfl()ft~nt of ground wat43r upward into drains. On irr1gable lands the 801,1
ir41,J.trat1on ratOqj are low to moderate and with reuooab17 good u'risaiioa
and W4\ter m1AMgtU:l'tlifmt, loach:lug can be accompli&t~d without ex.c:easlvEt ad
ditiooa to th~ ground \rt.tA'ir kble. 86cauao of tho good to oxc&llent qua.\ity
ot th& i.rriglltlcm \fat~ ';4, loaching requirement is only about. lo-lS~ of 11"'"
rigat100 input. Tho P~?:jGot. ana hu a Telatiwly uniform and lentl~ slope
with rff'*' oxcotlsive lrr(,;f~ular1t1G' to caWie aocuAulation of' Clt,:"tac& and fP"CUM
wat~:;'. Most proj&Ct landa arG 31tuat;;d rfllativoly high ab;~.. \· t,he dra.in out·U!
lets tc the rlv~r, and tOO general slope of tho land pendt... orderly layoot
:And conBtr~tion of 000q\AatG distribution and dra,inago ayatoin3 with gravit,)"
flo,,. ~ tp() low rainfall 1nt6-nsitiG8 and gGntlG slope or lnnds, prov'iding
surface d~&inag~ tor storm runoff 18 not a significnnt problem.

s~ u."'\d..eairable eharne~)r1a tics of the S~n I'l'ojeot area which creat.,e
dra1r~e probl+YMS aM mCnJiue draina.ge costs includo the rcJq'411,r6W~nt for
lMg outl£;t dra:tn.5 ~>Wl1Ie or the short.age of suitable ol1tlet3 to the river,
the gentle slope of the lands, and the existing routiMt§hip of the lands to
thoS~ Car..al and tM riwr. Sane potontinlly good areM hav& such
looatioo,. sl~ t\nd alA.avat1on that adequat<; drainago rolief by grav'1ty nov
18 not poo~l.blA'h Operat1ora of the Ma.rj~ aoo Na.d ...1...Al.i Projocts on hilhor
lan,ds t..o t..h(J woet erG19.te~ drufVlP problems in parts of tha Sha.malan Project
"Gao High rnuQ!! of thfj H'€twnd RivEtt' during th~ early spring sign1t1cnntl,y
attsct.a d1raiMi~ of landtJ near the r1vtftr' and rostrlct., flow or outlet dre1n.e
wh~rfi thGY' «'$mpty lnto t..he ri'f/or.

Pr030ntf ~r~tioo of Kaj~.a1 Rtblervoir for flood cont,rol tu.i~tant,1fAl]., N
due&~ dtAratioo or hf.gh aV(Jl flows bolow th{., :tG£Hn"voi,r, but high rate ot
aed~nt dapos1tion in tho reservoir will grG~tly rodue~ its effectiveness
tor rlf~ control in t~~ futt~o

TM hilh trM'&~muai\;}i11ty of' tho ~xc:ellant dralnngC'J nqU1!f)1" underlying
practically all 1rrig1\bl~j l,n,nrls !1eeounte for m()$t of t',M good drainahillty



quallt18e of th9 project area. Thr. drainage. aqu.itol" is the acne thrcUJgb
\fttdch most subsurfaco draimrater mowmont occurs. In too ShawtAlan &.rea
this zone extends frOl'\ tho top or tho ground wte~ tablOl dow to the l~ttoo

tiv& horizontal drainage barrier 8..12 meters (26i2' teet) below tho p-ound
surface" A dotailed ooacr1pt1ou or thfJ dr.tdnnp aq\urer and tosu rt'!Ade to
dofine it itl included in the dra1naga portion of ApJrondix 8.

j

\ ..,',
..... , "'"-I

The existing drainage system consut.s mostly of outlet drains constructed in
topographic low tha.t .ander along tho river vnllo)"tI They vore appwrontly
pl.anned to confo.1'11\ to the exlat1n, jui distribution a;yat_ and to provide
dralfUlP pi"ot6etion to lands adJaC5nt to tho Sh'.~!lalM Canal which nealve
adequate water. raw affect1va lateral drains to inter.cept the ground wntor
slope have boon constructed. Location or ~ll OXi6tinc drains ar-o shawn on
the Projoct !J~'lP, Dra.wing ~108 e $018 130 through SOl-1)!!.

Host of the outlot drains oolloct and disposo of oonsiderable quant1t1e$ of
ground wat~~ to give fnirly adequate drainage protoction to lnndB adjacent to
tho Shamalan Canal, but they provida 11ttlo dr\;\inagG naliet to lands moro
diattult trom the canal.

Total oUotflow or SUb!H':"'faCtl drainwe.ter from the existing dr,aiflage ayat6in
var1e-3 r-rClin 1.21 to J,,~'~ cubic m.et.erlS p13rt' socond (lAS ...12$ cfs)4) Th1.s C·Qm...
'pares to lSe~8 CJ'4!it (S~" cis) of irrigation w~tor delivert;,d ~.o the p~oject
ar'6!l on a 5usta1n~d c~:d.s.

Th4'il drain outflow 15 relat.1vely high considering that~ most drtlina do not
int..ercept thG ground waul' slope and a1"o in a peor .stnto of maintonanoe.
The iitUn aceo'..lr~t.ab1lity tor it is thn high tro.nallU.saibWty of the drainago
aquit&r and position of drains in tq-,ogrc,phic low. Anotoor reason could be
excess!YO add!ticms to t.hn gr(mnd lIitt-or tabla through d9fJP ~rco1Jlt1on from
irrigation ot lands adjac.tlnt to too ollnal tlY¥'J soepage from too S~U4n

CaWe t40et lands noar the eana.l are irrigatGd h".avi.l;y and the juis run
~t, cQntinuously darinl most of th.o irr1g:>.t.1,on 8CUOth

Br.!:i~ R~9ui~~nt,.!

MOlt lands elass1ti(ld u 1rrigablo 6xper1Gnco f·:.."1 ~r1ods of daDlapng h.'\lh
vater t.abl&s& W'hfJre tJuch high wat-6r tabl,,!) do oecur i.t is USl.lally th& re
sult. of ground wawr inflow from othCtT arell..s Qr f.lXCoss!ve de4'p percolation
traM ~v&r-1rr1Inti~\e Some 1rrisablc l~nd ~ruas h4V~ excGssi.elJ high Iround
water uivcls only hfjCaU'Cl thoy 11e at too grGf\t a. d:1.8tnnce trom mstioR
druns. Rtlpid drop of the water f,ilblo ovor prtlCtic<t.lly n.ll of the projoc't
area during the: drt~ir,,,-out. porioda showed tht.. IU"CiI1 to MV& good draiMbl11t1fi

~rovcd op~rntion ~r~ ~aint~nane~ of n rch~bilitntod ~xi8t1nl drainase
811'tem, tl}f.tOt,her wi. th oot,t.or irriftntion practic<is, would gt'(i4tl)" aid drtdooce
ot irrigt.lblo l~Ms ad.1'lC tjnt t-o tho Sh:1m.."l;1~\n Gt'l.n~l :loa fjx:1sti.nr. dr~in8.



Even vlth rohabilitntion, th6 oxisting drxinllge systcn\ would not provide
adequate drainnao protection to all projoet lWlds. With development or a
tull and adequato 1rrigl1tioo \oUtltor supply to the projfJct, th&rfJ~ will be t\

significant increase in add! tions to the ground wn.tar tabla. Provisions
must be mnde t,o coll()ct this ground wator ~nd ctU'ry' it out of the area., or
a damaging rise in tho ground Wtiwr table w'ill ,')ccur over' much of the project
aroa., Add!tional draiM aro needed I especially on lands more distant trom
the ShN'Ullan Cannl o.nd th6 exiDt1ng outlot drnins til I~ter41 draina to inter
cept t.hl!: ground water slope must bet eonstr\ncted over tho entire project aroa.

Determination of drf:dnng& requiramGnts is d1t3cuss~d in detail in the drniMgti
portion of Appendix Bs

The plan or dovfllopmnt for drainago l~ulrwnont$ i.n tho Shzunalan Unit in
eludetu rGlu.bili t.'l.tion of 118 kilo~jtors (7Jtl4 fi'tilGG) of ex.isting drtlins;
construction or 28.5 Kilometers (11 (l7 miles) of n£l"; outle t drains; and
construction of 91 kil~t.Gr3 (56., rrdlos) of now lntoral ch"'alns.





General
~"'u 3iE ,.

In the overall plan tor d~veloPHi'lt ot the~n Unit. consideration 18
given t,O con~truction of ~ 'nWl%" distribution '1st4m to prm,(ja ample water
at peak dernand~to all port1oM of tha projfict. This includes not o~
lands olassified as irrigab10 I wt alaio la.mda cW31titJd as OW wh.ich arlrJ
oliminated from the irrigable 1.and o1u8@s,but which h&~ La history of
irrigation .mel probably hold prior ",.eater r1~ts ..

Main outlet drtdM and Su.barequMt lateru and field dra1M fltUat be a.dded
to the present I!\idn drainage system to :.Lover high water tables 11\ lacali~ed
area$ Md to irumre p'~op&rtutu.re dr~e of t.ho project area wban a~Wlte

lr.ri€,aUon water 1a applied It

Good land preJ)aratior. i'JI1st be a ~ ot the plan of' developmmt~ Thie \d.ll
entail 8<:»ne cl;e.aring~ perhaps ~ deep pJ.CM1ng or rippilli t lewlinlJ &rd
posd1ng Ind shaping or tieldJJ as r~,lI'ed~ to permit efficient appl1caiJ..on
of irrigation v~ter on bodies of lMd of adequate maiM<! uni~ft

Develo~t or a 1lW1* potable lWY'oe of dOll'eatie vatel13 suppl.;J' ~trt, ~

be a part or the plan of develop;raent. lxisting S~cel ot wPPl1 c,ar.n~

by the ~s, ju18 and draiM &r<S' not o~ unsafe but ereat.e the Mcetud,t7'
ot continued operation or the imgation com~t qestem whiM aa:r-a'tel
drainage probleM mel 1:lm1t., PGrto~ce of ad~oo operation Me! !Uinte..,
nMCG.

A~(;sa row .u'e plamed at h'oquent intervals throUgbo~lt the tam anu
to provide twtter tranapt'JrtatiQn facilities and accds1b111t;y0

COMid,ent1on tor ,PrOviding prot.ecticm, during periods of hip river nova,
tor the erOnQfi otmtrol or river 'banks and adjacent projeot, lands in local""
lsed r&&chee 1w a part or the plan of develoPMOnte

12!:..~.!;ibu.:!~_SZ~..!

Prt/lOl1t pla.ns include thl& tollOVh1.nr. inll,jO!~ considerations: introduction
of: ~n 1dd1t1on~J. vater 8Upply' from the Bolta-L\ Canal into the ~14n fq$

te." ria too utJ~ of N&td~'i"',A11 W119~ a.nd thrwtP1 'lr.ehabl11taUon of too
Sh_Jilan Car-.l; con~t~"Uc.:tioo of a ~ lateral d1vGrting from the 5b.mrAl.an
Carw..1 Mar drop stt'uct'Jr!~ at Station 22+610 t-o servo and wpply OO&qUAte
quant1t1ful ot WflWl" to the "Va.tGr short'1 westS~ area; aM ndealp
and roal.i.n~l&t of the remai.n:lng j\'d laurtu. 00.1 su.bl11te1l"til 5)qostem presently
SOli~ the major Und 51(.t~ntS of the Shzu'1\Ultn Unit,.



Ned-i.-Ali t-Jastewny is eonsidered to be th~ oost ~an.$ ot add.1ng aubst.antia.l
quantities of additional water into the Sh~4.n ~'6t_e Wat~ llfWld be
diverted from the Bogm-a Canal at Wastevl!y a~t.M.\ctur~ IS6 ~ would flow
thi'ough the rchab11itated channel of Ntti.d~i"",Al..i. ~tJt~wq tot' 4\ d,1.~t4U~ of
about lOt! 1 k11~ters to 1U. jU~10f' with tl~...1""'A1:1 &~~ai~h ~ tld.!&
point water woold f10t4 through 'Ute eombimd ~0~1<OloJU1 WtiSwvay and 1:l-a1n
channel Q distance of about 9$7 kil{~.iit.~r~ to a pcd.1rt, where it could b/$
diverted through a new structure into thft. West t)hmt~lan L'lteral<l

The (:tHlnn~l ~)f Had-i"'tUi WastwtV to 1t~ j'Unet.ion 'with Naj ...l-A}!l. Drain
w?·:lr4. t; r;r·,-.';·~lit..,.-,::;(, to provide for capacity oi' r;'.hf~'ut S~92 r..\~bit~ metere
pr;;'" ~1(. ::')1.': :. ~09 (.:';), From this point on to the ~101nt, of divCl"'$ion into
\rkst Shmr..'l.l.::.n Lnt1rnl the channel capacity requir'ii.lments \§f;uId btZ1 about
7.67 cubic ;'lcter3 lriJr second (211 eta) which would not be difficult or
(:xp~tn5ive to ntta1..1 ch~~'\ to the exiat1n~ slope and cross soction or the
C');",l:: i ;:;J:": !h..1-'4, •• :'.:" 1,.: 1, t n.~1.Y and Drain channel" At tho \Jl~;i)t Sht'~lnn Lt1t
{;rn~l di "It·.: ;1;':'r, : :l.nt.. ;"he af.10unt or vat.er avuilnblc for USto in t.he proje!%t
nrij:'l. i'\ft.{'r dtlC·.;.ct:,ons fl')r carvu 10s3$$ \t\')uld be nbout 6.1$ cubic Nter~

per second (211 eta).

The capacity of Bogr..ra Canal bet.ween tlYJ SharrmlM ettnnl divcrsi,cn point
and t.he propol~cd dlver~.:irm into Nad-i-;\li Hustcway is fIlOr8 than sufficient
Vi meet tha ndd(;.j rcqui.l'orr.t;nts of the Shtlll~nloAn ar(~a mu! provide the w~ter

supply to prosont 1rrl~ated lands at NMj-i-i~i and M£~ja.

The Boghra Canal prese:ntly provides the wnt(;r supply for M c3t1matfJd
grO:.lS :i.rrip;a.t.ed acroage or 73[1000 acros. '1110 CMrAl ~as d(js:tg:;~d t."'or Do

substantially l:u"iJer acreage but much of thu proposed ¥lr'Oa p~ovod uneco
nomieally 9uite~ for development.

Present Conditions
___IP......t:n-n.....' I ...

Boghra Cnnal Design C,'1~"leity
(C~b1e f~e~r secondl

Above SU\ ~)1.A80 ..
Shamalan Diversion Pt. - 2,.31~O ero

Below Sta 31~eO - 1,600 ers
3eloN WW stnl~turv 56+500 - 9uO era

Estimn~d Gross A~re8

Irr.ynUJd_L_.c_r_(t_s e!_'__17_0._£_8__...

73,000
3.3.000
20,000

26 0 0
28 0 3
2', .. 3

Future Conditions
~ - w.

~/.60» 700
_/45 .. JCO

20 'lG(\fj

Abov~ 5tn )1~80 - 2,)50 era
B<;l;')·,~ ;;t ~ 31+6$3/) - 'i)' r/) ~fn

n,';~' ':',' :,1,.: a tr"il C ~' ~~ '. ." '.' ''i) - 'JhO cfa

r -.. ---- --_.-. - '.
~ .... ..'.'

-' -. ,. . ~.. « • • ' ..... ""

- ~.. t ... · ·n ~ .. ",.. ',I",·,t'"..), If\., ._ ~- .... ~. ~ •• t.: .I\":~

2/ Gross irrlgntcd acrengL
- by tho ~~~ in tho ~rest

t.'. Of: S(:rvf~(~ fr·'l'·~"" t~~i~'t ~'~.:f"t":}) ·')f c"r1~io_l ;'~t~',~l\lC~d

",,, :'\"""'l~'n T i',"i' .\ . "1 (' ') 1nn .... ~r ..\.,.).J .... '''·It ~ ..~' ~ \"'~~40 ,_.f $l."J'.N ",.~ '{J"'" ..

to hI:' Sl.:rvfJd 1'ron this secUon of c~l inoreAsed
ShMiln lflfl Di 'rlnion.



BItt_ted project capital cost tor the rebntd.11tatloo ot NadWl1-Ali Wute
vq and Dn.1n including 25. tJont:l.npne:1. is $SO,OOO"

Ttlo proposed locat.lon ot the ~v Wast ~1J.m Lrttenl 1§! dKMn on t,be
Project Hapl) It~ Mve o~t7 fer lrr1gaU,;na approx.t.~l:r Ss110
hectarea (12,11$ acres) in the west S~a D1v1fi1cnl!' includirt.{( 30. &SO
hectares (2.1)100 acres) ot clul 6W~o At sts:t1on 6+S1a8, ~e tM
proposed lateral would CrolS the Iad·t-Ali WR3~1t ~i..lon ~\d "
~ to divert ~e tlove vtdch &ire relG$,loQ into the HId-i-AU W..t~

~ the Bc~tl CaMliftto thU Wast Shamlnri L~UlNl ~ enJpple\fant or
"place the water diverted trom ~ preBent ShMa~l oanU$

The ~8t ~1a,n Lat-eral ta reduced t~ its init.ial {U'tpac1t, or 601
cubic Mtere p,Dr tJecom (21$ eta) at ~ lloint or CI'O$a.~ too N&del~"ll

Wa~ to 4,,'" .r:ub1e _t.Gt·s por second (16$ cl'a)f1 )'Wt»\\ N&ddlfl~Alt ~
wq to approximatel1 Station 13+820 the lateral walld ~ looat$d L'\q the
toeot the "nlley e8o~nt8 Ftom statim 13+820 to ltQ ~m the lAtera].
VU\lld follow generally the loc~ticm. of Mold ooe:lfSt1ng jui in tM ftl.1q
propere

Pl..&tla tor the provision of later~u.tI to serve "he r~ni.nl fl!~~!1t~ o.f
the ~an thd.t cOMiat essefitially @f :'~Od,@3ign!1iI ~ re»~~ tb~

eJd.at1ng juia wMeb nov eerve the prfJ3ant llmd ~t,~rl~ tOnltJld tv/' \be
fJld.a~ draiN a..'1d the m.a1n ~~e],.,M C~l to i~ 1\ .fullJ contrQ1W
d.18tr1bution sJsttml and pronde an 1Adeqws.~ lmpTI!t1on wn:t,~r.- IUpp,1;f.

The Project *p, Drawings rb's., )Ol~,l30 tbroulh 11\, shfJi'gfS ·the laaaticn
of the fi430r propoaed latAra.l~ aM T~ble 1 IIb~ 1ni,tlf!l de~lgn ~~~itllta

and 8atlMted capiW cOlts, iMl\Ad1n1 oont1ng~n.ol'~f<

latiwAkd ec3t3 tor t"'~ wbl&:t4r'al diatribuUM ~t_ tlf!$ro bu$d \\~ft It
"~wtat1ftla~t of roo~Mmi aim. t~ \ml1tli ~ Ii. d~l8w.l~~
~ to t1t vttb t.b'b ~al8d ~v lAt.cr,;f'\~ mdl t~ w.1stinl and PI"O~Gd
dea.\.nap .temo EB~1MUd PflO,1t)(~t capital CC$t tOf' t~ $~1At4'ftl <!1s<&>
tribut10n ~t. i~ $2»826,000 :1rM~lu.d!J.lI 2!$ piJremt contin.pncd,e$$

~Jtl!.~

O1t~tc ~elcPMnt of a dra1nalo .*'- t;or the Sba,i4t\.)JU\ Unit :\t§ baaed
upon ~~.t'it of mon ot the ewtinl dr~'\M, e»Mtruet1M at MW
f)u:t1et DrdM VlJW ,Mtl I$t\Gt tor tM ~8t ~Jan Dlri,8iM vtth t<~~t1ft

loca~oM ." ahewn on the Ptro.~~' Mm.'P» eOMtfuotion 01 amf OU'l~t, Dr.
"I." tor the Eut~n M\f1aion, eOnltructlon of nw OUtlet ~8in •
for thtl St:Nth Sh--.18.n nivl,~onjil and tho OOMtIMMltiutll of add1.t.1o~&1 lateral
dra1.M as ~~
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Rehabilitation of existing drains includes ru~h~~in« tho invert crose
sect.ion to \wfom widths nnd grade, removing con..,trict.iortS, installing
adequate s1ze·d culverts and the construction of ro."'.d cr-oss1"85 about every
two kilometers (1.2 r.~les)Q

Bccnuae of thu many variable ·~nd 1,ndetermin41.te faetore arrect1"i lattU"cl
drain 3p~cingJ the most erit1cal or which is the tr~~sa1bi11tyot tho
drainage n,quifer i' it 1s not possible at thistimo to predict aeeurat~ly

drai,n 8pacit1~; !"oqu1rement-S. Land diatribution ~~nd tal'Ttt unit bo'Un~v10'$ vill
determino to a lArge flxtent the finnl loc:itilHl '')1' t.ho l1teral drains Md the
sublat~r~l di~tribution system.

For the purpose of estift\.'1ting costs on tho dZ",un::,gs:: and d1~tri.b\Jt.1on 1at{)rt\1
syst~ tor tha !"~p')r"t, a r~present.at1vf) lnyout clf the proJoot vorka 'Ina
made e~nsid&rinr. tho distribution or lAnd to form reco~ndod a1acd r~
unitn. P'rojoJ:t ro~s J latur~ls and drllins v~ru planned puallel and :.d-

jaeent. to each other wh"re possible to pr<)\-idfJ for hettel:' .;:onrom~tion of
t~ a;r'en3, l'1v~r Ct-MtNction costs, rrd.nicri\l~1'O l1'l.nd rtJqu1reJ'k1nts tor
rl~ht5-ot-~j. nnd nol"'e .~rfic1c"~' operutlon !l:Yl nainte-i'UlnCO.

~er~abilitatlm1 of t~xistin< drr"ina
~~iJl\l outl£) t drair.s
~iw latt'lral 1rrJ.r.s

TOTAL

Land Dev~lo~ent
~"'''''~Q~,",l'1r' _

!.,,'1.\"d f:\\"~p.aration rcquirf)~f.:nt8 for thfl Shmr411an Unit ore C~oo1"'~lly lov
to modli::...t'fitfJ in inttzMltYt rmd costs t!oould 'tio corf'e$pond1n~1)· 1/,.'1\1 to ~
erJite. :;u1'r1eient~ 1~v81ini MtS bc-an done by ~'\nd .n\M with 0lt8tl over tho
~ year~ () f inigntion by' individual r'\rTrfCrS to ilch1eve n relatlvely
~J.ttt~ d&gr~e :if etfiei~ney ':)[ WQter use umer the prosent. oxen nnd t,tlMnt
sY$t.~ll wherein the fields aNt f~d in s-Mll le'/cl b:t$ins bou.nded by
10v dikes. ThQ present irrigat10n Sjl'Stet!'t consists {)! i\ convolu~d MtMork
'j! juis~hich cut t~ lands :tnt';} smAll irregular sh."\ped tracts~ Tres8,
principally mlberry /) ~rcv :U.on~ the banks !)f the juis.

~th prc.,jeet deYelo~lnt ~ccomparded by the adoption ot mechanioal tarmin«
~~ w~jurn irrigati~~ ~Jthods$ ~stabli$~~nt o! ~ suit~bl~ 1rrlg3t1on
syst~~ ia Me1i;$$,ar./~ This vill r~q'll:r6 bf'f-ltlcl-sen1e lovellfli and 8~·at.i1ns

~) Qbt~in fiold! ~~ pror~r ~l~e, a~~p~ nnd gradient ru2C~3s~ry to achi~ve

a his;th ccgr~e 01.' irrig~ti')f\ Qfl'1cifJneye. The &Xi-sting jut sYS~1n trould
b~ r~ed b:t : c~t~li.nb a.nd replnecd with t\ ~dcf'nJ ct'Jntr:>llad dlatribut..ion
!Ji)"S t"$\.

nva 3eQ.UQ11Ce or land pr,(,ptU"at.i ")n ~.c. 'lsures wO~ll;;:l 00: clenr'tng truos fran
the jut bttnks, levollnil the jui e;rs ten. llwl '),/(~rtd:;' lev(Jl in.tt or uading



of the tar'lll un1t.8 ~o coincide with coMtruction or the MW project 1~1
lat-ion aystem. Lands would be deep p1.ml8d or ripped 1.18 r~uized~

Tetal c,1earing coats are estimated to be relat1velf low as trees CCC\lr
on on.:Qr a aMll ptllrcontap of the landa. Actual emh~ requU""
mente pw unit of al"83 over the bul', ot the lams should lllso be loti due
to the c1lt1ng pnerau.v um,ttn, "~ land tn\.\"'tacee. TM prine1pa1
~ptlcn would be ~t,be 1r~..n,t tor ltllvellng the old ~1u1 qat<m. Ell
t1Mted capi,tal cost tor led pt'eparat1os'l 1s $1.JS70uOOO including 2~ per
cent f;f>r eont.1ngenc1es.

T~8t1ve locations of ·the ..in project roads proposed to¥" 6CeGSS W
maintenance to serve the prt')ject larde role shawn on the Plftojoot MaP.
Dratd.nge No'sfJ $01-1)0 througb l~~

R.oad~ are plaa"'U'1ed to £1t w1 t..h the pr.GpOaed drwage and d1etriwt,ion 378""
~ and ta:rm unit bound~ vhelt"i pra~t.1eable to cbto1n tbD e4vantap
of m,n.'Lmll.\m land r~.r~4nt$ tor r1ptitG'''Or~, lower c>t'>rl3ltruction C08W,
Me! *U1er establis~nt of fmrm unite ••

Ae'~~1fI&8 roads vhich may be nMded 1n addition to thole that flrO pJ.anned
in e(l~ctlQn v1tb the il':r1Iat~>a)n m1 d:ra1.nap tac111t1ets can be ~I>E<

polr~ted .\0 the pllu1 on an &Un!t)~t t;;tmt()rm~ to fJim unit t bourdU'1~a

~ /Jltb~'r eng!.n~ WORllti F~~ 3i.Cces&\J 'f'OW ~hal.Ud bf9 built, 1'.,0 co~ltOT'~

to ,ta.'Mll unit 'brJtmdariAlliS, f~ ditches .wt.ncl. uterm.l dJrains tlfhewo PQ!f,alb1..ett

S1:~ Mtw w1tkt (20 t"t/) roa~Y1! M'tSt planned 'lor both bMka of' th6 ex!Bt""
:Ulg .ar;d propoB.&d {lutlet draim, attd @n one bmnk or t.M prop034ltJ lt~:t;erlll

~,ls fLn.d la~&l drain8f1 11:M'!1 b~$'$ I'I!iterial tor nearly all the roads o.an
~ ti"'Om. matlwhl fmcurwated fr(W!t 'th¢t drUnI ~itlg their If:,~tructlOl\.

It! t;l)~ are.u mterl.ala excaV€lw,x! from tho !1raina can btl wsed 1":)1" rood
surf'acin«. However, ~ f, grnve1 surrac~ Mk~ter1tu. will probably have to
be ~Jl&:d fr-~~l outI!J1de ~~e ..

Abou~ j96 k11~)ters (2!t6 mUcs) of ~tivel sm..ta~d f'\)8fNSlY ar'~ panne.'d
tor o~ertf'OOt1on nt A t<;t..3J. e&t1mat~d cost or $)14,CO) ifi.~lud1n8 4!S I*"c:~t
to'l' eQn.tl.f~~enc1as.

At, pr8~nt ~t ,:>!, th~ v11la.(t~8 and t~ in too ~.1an Pr'oject area
cSp)~~'i u~ wat$l'" l!Npplied through thIJ 1J!·ript.ion tiist.ributiolfl ~~
tt:J.1: ~f61J,'IMUJt.1e w~t,Etr 9 fj'tk¥!ra obtain d~M8tlc water two~ draw and shallow
~~I' wJJ...I~ t'MH 4Ji~f) proride ooith~' pn~ nt'W' pa'latable~
wa~r~ Inlpti,(~n d1~tr1bu.t1on qswJm vn:tAr supplied t,nrw\lh the ~.1.M
eanal18 ~o~ ~u\d ~'t drain tlnd. shall.w '11811 vater 18 1mplillr~ ami BlBo



unpalatable due to high dissolved salt content, and seepage or muun and
ard..mal V;18tee from the fields 0

S1neo !nOf:lt of the populat1.on depends upon the dis trlbut10n system for its
d?l'lest1c 'Water supply, it is difficult to 8ch~dulo sufficient udown-t1.meP.
to shut off tho Sht.Ul\4l.3,n Canal, main la.terals, and wblaterili for needed
fflaintcnanee ~nd ~~rovement. P.re8~nt oper~t1~g practice 1s to allow con
tinuous flow, with little or no control, to JJ.11 laterals nnd most sub
lnter'lls during the irrigation soason.

Water is shut off fr01ll the Shmtu11tv) Carlal fvr about 4$ days durir~g December
and Janua:t7 at which t.ime rn&intenanee wrk and iJnprovement are carried out.
If adeqM toe pure and palntable domefl;t1e water could be wppllod fro"" vella
it would be po8aibl(~ to shut "nter ott tl·f$ll the Shamnlan can4l and oth.er
prop.')s~d supply canals for!l longer period of time. Such a longer anut
difJn peri~ would greatly benefit drainage as well as operation and mainto
nance.

The best possible dependablo source for (,l puro Md palatable water supply
in the Sheuwan are#! 14<)\11<1 be wella drilled to potable water. Imestiga
t.i ?f)S mAde tor drnir&'":p,e indicate there nrc pr"bnbly no shallow ground
vl1t.er aquifors 1.n the 5h~ttn area w"ith potential to yield an adequ.ate
and eeon~micnl wnt6r eupply suitable for do~st1c use.

Tr.ere may be deep ~oUTd water aquifers in th~ ShallBlJ1'Jl aX"et), irl which wIls
could 00 developt~ and !Y'il"iint.a1ned to provide an adequftte n~ CCf)oomical
wawr 6-upply sui'teblo tor domestic U5iS, Md invosti,gt1ti(.')n :>.!: this pf.)8fJib11o

1ty 15hould bo given top prior·1ty ..

For costing purposes it 1a a8SUJ'i'led thnt wells eM b~. econo!lt1cally 1Mtalled
and ""ii1nt~riCd in do(;p aquifers ')'/er mst, of' the project 41N.~~f' It is oeti
In.,'t'tEld that 100 wallo installed o\1bout 45 mewrs (150 taut.) deep I1t a cost
\')! $2,300 each should provide a.n adequato d~f7'l}stie water supply.. This tI1"Juld
'be a trot,al capital cost for cbmeat.i.e vater supply of $230,000 'In,~lu(U.ng

e~nt.lngenei05"

If inveetig.21tiOln.s ind1ceto th::Jt adequate vater (rtf' domestic use cannot be
6"Upp1.1od from UT't.h:rground soureefl, the nlternativ", SJUrcc w,':l\lld be throlagh
thtj 1rrlgtttion distribution 8;ytjtem, rit.h facilities pr')v1dad to t:oll4ict,
filter, and s't')re the water i11 sufficient quantities to ClU'ry OVlJr the
lrri~ation 3ysta~m shut-down period.

A sizabuJ pt.Jrt of the Shtlrlol11M1 Unit Luvi is ttdve~·3ely affected in varyiltg
dcgroes by ~xchAr~cobl~, or ~d3~rbed, 5~dium axeC~S08 which vill roquire
corJreeti?n in'irdnr t ') tt.chir.vn the p<1tential productivity"! tn()se lands 0

High cutehnng4Jnhl<:l U(J1'tiu.m Cntl,aa8 $<':)11.6 t:> bt:C~il rlefln ceul.'1ted, or puddled,
rr.ttkinf{ them pla.lt1c :md tir".i,cky, nl('M~ 1A;.~t~rlf,jl,hl~' t() wrt.ter and r.n·:lrly (~0r,~ted.



Hi'" exchangeable sodium 18 alao t,one to er<>p pL1.nts. In the exehanp
6;ble or adsorbed stato p ~od1tllf. 16 not readily soluble in water NW usuAll:f
caru,ot bs etr~t1.vel1 ~, 'by leSlflJ~d.ng alone.

To correct exch~Gabla ~odiUR exce~JSeB it is IleCeB31U')" tt.> effeet replace
JMnt of the ad80rbed sodium ions \f",¥,:lIh oalc1UJll 1on6. ~flen excesses af'~ loti
to Inr"w!iel"$tc th$ necee~tU7 correct.ion can lWwly be accomplished by UH of
avean manures~ ;!\~l nmwres and crop ¥'8td.doo8 accoMpanied by' leaching
and rM'H'~e$Brtry dr.ainqe. .~JrI8 high ~xchan6eab1c modi\m excosses occur.
the UlSO ot calcium supplying SJl'tfHldMMts rill be required, plWJ leaohiJ1l
and required dra1n.t&g&. Qyp~ ia the most commonly W'iGd ~ndNnt for thi.1
purP'HlOo It 1aT.lvillablli in the H~~ VtU~o~· in wnple quantities to meat
pr-oject needs in the form 1)£ ~Iotch~ which occura in deposita ranging n~m

1£0 to m~ro than 80 percent ~wn~ Extensive d,-posits havo been round
ri!t~1n;r, from 60 to eo lj)t:irCcnt gypanm content.

Irt tnt> 3hamalM Unit .Rpprox~'toly ten percent of the 1rr1.gnted land.8 llr0
altocted to a moderate degrfJ8 'by 3Xc~enble s"dium and can be r.,c~d
by \UHl of manures, le~ching aftdpro,d.elr.m of nde<luate Ur4iMgSe Appron
m:twly 2,900 heetaro8 (7,163 acres), conatitiuting 17 percent of the irr1
gated lands ~ havG rcln1',iveil high ()'.H'llCen~rnt1ons of exohangeable sodtua
.and in addition to It.~;~;l"dng and adsq'W1te dr'ldmgo, will require J\lOderate
appllcationa or (~'P;p", rangi,fll from 12.$ to 17 ot$ tons r.er hect~e(S t,C) 7
toM per acre} of g;:Jtt·h conta1n1ng 70 peJ"cent fUPBWfl" Total requ.u.tfmMta
tor these landJl will hI) the equivalent of 8pfJroxirMtely u),OOO tOM of
!oteh containing 70 p'Jrcelllt IJ,'Pa'WIl" (~: These 6stimtt·; nre based on
calculated~ requiJrements tor tYrJ.ien.l 3011 profiles, a;,.S\WIing 1.1
tone of 1Jf~t«.~e..f{).,t t:) repll1ce 1 milliequivalent of so<liwn par lOJ
~ama of soil.) The tml f#St1mAted coat or tho gr>tch required tor the
affected landa, ineludi~ mining, g:ravel remNs!, crushing" screeninit'
delivery to t'a:nn owl 5 ~ra01d1~'lg 13 $b)2,OOO.. Uee of rnanuNs and Cl'Op 1"'881 ...
duc$ in conjunction with gypsum application vill fnc111t61te recl~t1on of'
these lands.

M;>prox~tely 2$ porCMt of the total irrigAted lands have uuch high eon'"
centrnti?ns,r oXehafUt'l~"lbM$ sodium that recllJl\fltit,m 1s not at, this time
considered t"6~aiblco Furthc.r ~tudJ JAay show thl1t prtrt or these lands CM
be rectaimr4d ~ Fot.h~ibiUty otthe1r reclaMtion is (k:poooent upon tM amount
of gypSWI1 req'>Jired to :r~JdUe6 il/,Xehang04ble sod:b.un concentrnt1one to ada
lovols p eostl;1 .f"f rc.-quif'Eid r~rtb..1M.g$ f'ae111t1tu.l, t;lther r~clmnAtion requilre...
Mnts, and rcspon.~u.:;,f t.hfi so11s to 1ttrentment. Feasibility or recl.a.iW..ns
these laMB J which nrc clas,Sf4d 48 nonartlble, CM only be fl8cOirta1md 'br
appropriate rosoarch studies and field tr1~18.

g2st. ~un~~
Pr,jr:ct eapit.f':.l er)sts ineludG the ,,~ter d.tstribut1on nnd drainage systwUJ,
the dorrestie w~..t·:..r supply jI the rQfAd 8)'5 tt;:M. ]Au:. deJvclop.J7lfJnt, nnd 801,1
amend.'oontso The to:U>~in~ tt..t.bulAtion eW!'IfVtr1.zes ost.1JMted capital evst~

of the PJ'"opr~ed SluJralan Unit.



Ditn.rlbution tJYStem
D'rtd.m.ge SfStom
Land dev61opmont
Roada
Domestic wa.tfJlr system
So11 nmendJoonts
Resettlement costa

~g1ne(Jr1ng nnd ?Verhead ~ 2S'
Interest durin~ construction ( t· \1 ,'<!,,' •.••• 'j :I,'t;;.·ll>l>.,

TarAt . /

An 1.lrip:rtant factor in the successful dovoloprroJnt of the pr')jcet lands of
the Shmnalan Unit 18 good m1ntenMce of tho irrigation and drainago fti01
l1tie3, 3!'&d propor comrol and ndministrati')n ~r water use.

UndQIr pr')ject devol)pt'If:nt the irrlgat<1on syfJtem should bo i)perated on a
dUIM.nd rather than the present continuous nOill method which con,tributea
substantia.1.1y to mny :if tho draiM'l8 problema fl!.nd wa~r shartagse.

At the beg1nn1n~ '>,( t:acn irrittati'Jn season enough water should be ulocated.
t"J ut\ch tam to me<;,t Amu~l crop f'oquire.w:mt81i It. set of l"ogulat1onl sMuld
be prepared atipulat1rlU too l"Ulasend conditions under which il'T1gation
wnter W?Uld be dal1ve:t'cd.. The cillltila, 1:.~t0rnls, 8ublnter.15~ tam tUl'n<mt8~

and th!a volume \)f Wllte~ delivered to each farmer must be controlled by t~M

Operation ~d Maintenance D1vis1~n8

A detailed discussion. 18 pxroStlnted in Appem1x B of this report on the
regu.'J..atiofi, method of 1)poration, and tha basis foJ.~ (tstb;af..ing costs tor
projfJct ()p9ration 11M maintenance e

O~~rat1on 4nd ma1n~nanec costs f?r the Shamal~n Unit are estimated at
$79Ub pat" h<:ctare ($).00 per acre) per yeal".
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CHmER I

E~onomic and Financi,al Analysis



CHAPTER X

Economic and FiI1!.z:tOial Analysill1

General

The economio and financial analysis of the Sr.~malan Unit is based upon a
determination of expected project benefits and project cost~, concluding
with a ratio of project benefits to cost. According to lawlt, proposed
water and land resourco projects must be analyzed so that expected benefits
and costs can be cOlnpared. In the Shamalan Unit, the average anticipated
primary or irrigation benefits are compared tc the annual equivalent cost of
installing project facilities and the ann~ll cost of operating and maintain
ing the project. For purposes of further evaluation, and to consider in full
perspective the effect that the project will have on the local, regional, and
national economy, two supplemental benefit to coat ratios are included.
These measU!'e respectively the lSu.Il: of prizru;.~y plus secondary benefits to pro
ject costs; and the ~um of primary, s~condary, plus developf;~nt ~~nefits to
costs. Finally, a financial analysis statement shows the proper ralat10nspip
betl-;6en ~roject costs, primary benefits, the farm fain1ly living allowance,
and farm size.

Although economic justification rests upon the relationship be.tween ')xp(oted
project primary benef1~s and expected project coat3, further an~lysis demon
strates the importance r-f the project from a national standpo:\.~t, and measures
the expected effect that the project will have on the manufactttring, transport
and marke~in~ sectors of the econ~. This enables a more meaningful compari
son of the project with other proposed projects, and thereby enables the
government to concentratil3 on those projects ul1ich are 8xpucted to produce the
maximwn returns"

Economic justification measures the benefits vlhich can reasonably be expected
to arise after tho project is constructed, and compares these with the ~~

pected costs of installing, operating, and r~ntain1ng the project facilities
on Ii common time basis@ Benefits are expected in increasing amounts annual1111
and operation and maintenanc9 costs occur yearly~ but capital costs are

II Section-l~l olthe 1963 Foreign Aid Ap}ropriations Act requires that nonG
~f the funds therein appropriated (other than funds ap~ropr1ated unuer the
authorizai:.ion for "International Orr;anizations and Pror;rams u ) shall 'be used
to finance the construction of any U&W flood control, reclamation, or other
\later en." related lane; resource: project or .)rogram which hd.s not met the
standards a.nd criteria used in determinio--:: the feasibility of flood control,
reclamation and other water and rE l;o;),ted lane:\. resource programs pl'"opoeed for
construction within the United StRtes of Americao Quoted from Supplement
No. 1 to Feasibili.ty StUdies, Economic and Technical Soundness Analysis,
Capital Projects I Department of State, Ai;ency .r or International Development,
Office of Engineering, \olasr·,inpton, D.C. 2':';523, A.I.D. N.O. 1221.3, May 31"
1963. pg. 1.



incurred in lump sums prior to the realization of benefits. ?he capital ooste
must be reduced to their annual equivalents for comparison with annual bene
fits. Analysis must include any anticipated adverse effects of the projeot.
In the Shamalan area the arable land is almost completely cultiva.ted, and
construction of distribution and drainage systems would curtail production in
any given area for an avera~e of one year. Asswning that production 10SB is
equal to one year's value at present yields and returns, the annual equiva..
lent of a y~arfs return is subtracted from th~ ex~€cted future returns as an
adverse et.fec~1 or induced cost.

3enefits are divided into primary, second~ry, and develo,ment categories,
and measure the difference in net income with and without the project.
Primary b€:ne."its are rec~ived by project fanners and their families as a
result of project development. Secondary benefits arE. received by users who
do not farm b~t whose income is enhanced as a result of project development.
These persons m;-.y live on or off the project la.nds JI and typically comprise
the man'~~acturing and s€rvic~ population, anc thEir wages l salaries, inter
est, or profits have been generated or incr€ased as a re~ult of pr~jeot

developmen;... Development benefits are the sums retained by the national
economsr as a re.sult of project construction, operation, a.nd maintenance.

Project costs are the expenditures for ~~oods ::mc SErvices required to con
struct, operate, ,:1n(~ rna:-ntain the projac-c.. Tr€ ca~ital cost, which is the
sum of installation cos".:., rE.settle.ment cost, en~ineerin(:. and overhead cost"
ar.d interest rlurin,,: const.ruction, is amortize.d or convErted to an annual
equivaler~\:' banis ~y 'lS8 o~' a 3~ interest factor am1 a 50-year period of
analysis. The annual operation and maintenance. costs are incurred to keep
the caqit?l structul'€S functioning in an efficient uanner tl"'rouf!hout the
life of ... :'€ ?roject. The sam of the annual capito.l cost and operation and
maintenance cost is ·(.he tota.l annual project cost.

Annual proj~ct benefits, loess induced costs, are compared to annual project.
costs by a benefit to cost ratio. A related metho~~ also presented, is the
difference bE.t:leen expected ~:.roj€ct benefits and costs. In any capital-short
country, incl'.lding Af~r.ani.5t&n, it is irn:')ortant to know "lith reasonable
probability not o:1ly if project benefits vrill exceed costs, but also to know
by wha.t annual marq,in, for compar:tson with other proposed development pro
jects. Scarce capital and other resources can then be allocated with
maximum efficiency.

Primary project benEfits in the Shamalan Unit are measured by projecting
yield levels eX~)€;ctECt for 15, 2S, and 50 ;rearr: after construction, project
ing the rate o~ attainment of these yields, ami by discounting the future
yields to ohtain the averages over the 50-y~ar geriod of analysis. This ex
tended periorl o· ~rowth considers the div~rgence between present yields and
those w1':ich "lfJy reasonably be expected in the fut.ure. Commencing with low
p~esent lev~ls, targets i'or 50 years ar€ predicated on progressive strong
incre.ases in individtlal crop and livestocl: ;rielus, ranRing up to 2$0,% of
present levels by the 50th year, and avera' i(l(; leu~ for each crop and animal
product over So years. An average or ~iscounted yield for the 50-year period



represents the econemic midpoint for each prod,'.l.ct and is !~3ed to measure
average annual crop and lives'\:'ock income. YiEld incre3.ses are predicated
u!'>on a massive ir,lprovement :1.n agriculture as well as project betterment, for
without a concerted and sustained in~etU5 to the agricultural sector the
project works 'trill be of little use. Yield i.ncreases of this magnitude re
quire both a sound base, in the form of p~~'ject works and fa~ilities, a.nd an
improveme.nt of fanning methods and inputsllt This level of attainment demands
an intensive ir.lprovement and distribution orogram for each croE and 11ve-s:£ock
~.E.~f.e.! ~.. ---.- '-' .- ..-------_.- - ..- .-. - - -.--_.__ ..-- ----.- _._ -

The rate of devr- lopment, or the achieweme .1t of yields projected after projec"v
const~uotion will necessarily be gr~dual, ane will require increased Gffort
by the fa:c~mer 91\15 asststancE by the BAVA. In the first is years tr.e basic
physical "equirements stould be met. Farm cOilso1idat.ion and layout, clearing,
lev€lin~; and Sf,ivott,in"~" reclamati:m of sodie anc: saline land uhere required,
an efficient systcr;l of water distribution an( draint'.ge" an adeq unte network of
ram anc service roadu, and a domestic water system should be installed and
functioning e In this same period, improved plant and animal varieties should
become available, disease and ins~ct control agents will be in short supply
but increasingly more common, and SOTlle mechanization, with better prepared
seedbeds, 6owin~ ~nd cultivation will have an effr;ct... Between th€l 15th and
25th years the farm. input situation should be srr:atly improved. Better
varieties of crops, fr~~t trees, and livestock, firmer insect and disease cnn
trol, effective USE of machinery, increased use of fertilizers and rational
crop rotati.ons coupled with a tlrlldup of organic levels in the soil will be
producing greater returns. Finally, between the 25th and 50th years the
cessation of employment of oJtsn and tena.nt sharEcroppers I thE liberal ase of
credit and agricultural extension, the furmation of effective marketing and
purchasing coop(.rat.iv€s, the emergency of a class of educated, trained.. and
ex~erienced fanners, and th€ final droPt)ir~g away of thE concepts of 19ubsist
encs or traditional farming should bring yields and returns to their 50th
year level. It is assumed th.t markets i;:mcl 2.',ricultural processing industries
will improve. concurrently with agricultl.lre. The average yield level antioi
pated for 50 years of project operation reflects this ext.ended period of
d€velapm~nt. This average leVel is the antici~ated annual primary benefit
used in project financial analysis.

When aaalyz1ng the Shamalan or othp.r irrig~.tion project, the vital criterion
to consider is the ?urpose of the pro~€ct. The Shamnlan Unit is currently
almost cOItl1jletely utilized, on a low product.ivity basis. Nost of the lands
reoe1ve water, althou?h considerable areas ~re subject to an inadequate supply.
Drainage also is a serious liraiting factor on smle lands while other lands
are damaged by high and rising water ~able~, salinity, or adsorbed sodium.
In the Shamalan Ar~~1 hovever, these condi~ions ~rr, only partial limiting
factors upon ~rod~ction. Widely prevalent poor farming techniques and weak
farming inputs hav(;. an important bearinr; u.,Jon low levels of production and
the univ~rsal r~ral pOVErty. The leVEl of agriculture is low, is capable af
producin;~ and S'..lst,::,ining a subsistence economy indefinitely, and has done so
for millenia. This must change if the C.rr;(1 is ~o develop <lnd bc:~,)me a sur
plus producer. Economic justification of the Sham.-1.1an Unit depends as much



upon improvement of basic agriculture as upon cons'~ruction of improved
physical racilities~

Project, construction will provide the base upon which sound agric!.llture can
be built. Fur-thermore, the stimulu.s to the RGA .of another massive investment
in this area, after many mill1or..s of dollars have already been spent and Iliany'

years have elapsed l'1ithout significant returns, indicates that HAVA will be
required to make a determined effort to develop the area atter the proj~ct

works are installed. It 1s felt that in the absenoe of the oompleted projeot
little progress will be forthooming and will proceed very slowly and in a
fragme'1tarytashion. Therefore, future conditions without the projG1)t are
expected to be little improved over present conditions. If the investment is
made and an adequate physical base provided for iJaproved agricultura, then
the governmefi~ should tak~ strong measures to develop farming.

The complex of limiting factors, whif:.lh includes small and fragmented farm
units; incomplete land preparat.1on; peor sawin'!" cultivation, and harvest
methods; poor s~ed and stock; low levels of fortility and organic matterJ
lack of pest and disease c~1tr.ol; laok of fQrm credit; underdeveloped markets
and tran,port facilities, and poorly oriented and trained farmers, are im
portant reason8 for poor perfOrlrLSnCe but are not the complete picture. Water
distl'ibutiot'l and draina&e t inoluding proper farm unit locaticn in regard to
location of laterals and drains; l~nd cleC?r:.ng, leveling, and smoothing;
reclama.ti~n of saline !"·.nd alkaline lands" and construction of an adaquate
access road network and a dan~stic water system is the other side of water
resource develoli."ltGnt ie. this areao Th€ entire picture of projeot dav€lopment,
which in this context signifies cree,t1on of a thriving agricnltural econ~
capable of producing food su.~lusGa in excess of farm requiroments, producing
raw materials for indu.,trial processing, providing a market for manutactUX'sd
goods and servicc's, and of releasing labor to the l"\I'ban segment without loss
of production 0\1 the farm, is created by a complex of project and land develop..
ment, agricultural developlm\'nt, u.nd farmer development.. Economic justifica
tion, or a demonstrated ability of the project to produce benefits in excess
of its costs, 1s possible only if th6 farm~rs nk~e full us~ of the project
ph~ical facilities and works.

Economic An¥l!is.

Economic analysis of the Shamalan Project consists of computation and compari
son of expec~d be:nof1ts and oosts. Strictly interpreted, analysis requires
on~ calculation and comparison of anticipated primar,y benefits and costs on
a cOI1Ilon tiJoo basis. For full analysis and consideration, however, the
secondary and development benefits have also been considered.

Primary Benefits. Primary benefits are the incremental agricultural income
for the area., or the difference between net f9rDl income with and without
project developiTp.:nt, including increm€ntal grazing income and an allowance
tor 1ndUC6d project costs. Table 1 summarizes expected incrc~ental primar,y
benefits.



TABLE 1

Shamalan Unit Primary Benefits,; --
Lear Hectare !.E!r Acre Total..!

Present Pr~ Income

Gross farnI returns 97.42 39.42 1,237,693
Fanti costs 44.4S 17.99 S64,870
Net farm returns 52.97 21.43 673,023
Net grazing returns 1.94 0.79

'6~i~Preserlt primary income SG.9! ~:22

!..,uture Primary Income

Gross farm returns 248.32 100.50 3,lSS,460
Farm costa 132.69 53.70 1,686,130
Net far.m returns 11$.63 46.80 1,469,330
Net grazing ret~18 7.81 3016 99,220
Future primary income .m-Jili -W.9'6 r;S6a,S$t5

Incremental Primag ~G?r-;fits

Future pr1Jna:ry income 123.~ 49.96 1,S68,SSO
Present primary incor.".e 54&91 22 ~') 697,694-'''.
Subtotal., incremental primary' income 68e53 27.7L 870,8S6

- Induced costs - 2.25 - 0.91 .. 2~,,73
TarAt, Incr6mental Pri.ma.ry • ~......

Benefite $66.28 $26.83 $842,283

'l'be incremental primary benefits of $842,283 (say $842,000) for the Unit mus1i
be compared to the expected costs of the project. Project costs 1001008 the
value of all goods and services required. to construct, operate, and maintain
the project. The portion spent to construct the facilities, or the installa
tion cost, includes the water distribution and drainage systems, land develop
.nt, reclaaation of sadie and saline lands, a road network and a dcaestic
vater sJ8teme A cost is added for resettlement of farmers displaced by con...
struction. Added to the swn of 1."'8tallatian and rese'ttlement costs is a 2S%
contingency for engineering and overhead. The total lot installation costs and
contingency, plus interest during construction.. is called tho oapital cost.
Interest during construction 18 the cost of borrowed money during the con
struction period prior to realization of b(i'flsfits. C~lpital costs are amor
tized. or conwrted to an annual &quivalent by use of an appropriate interest
rate and period of analysis.

'!'he project coste which occur annlla1ly and which arc necessary to keep project
structures functioning in an efficient manner for the life of the project are

.. ....i!



called cperation and maintenance costs (0 81.. 14). The expected annual 0 If M
cost 18 added to the annualr equivalent of the capiU1l cost '00 detennine total
annual project cost. The Qap1tal coata which have been previousl\11ncurred
tor the SMmalan Unit are not included in this analysis. These are considered
"sunk", and project costs in this report ore only the incremontal costs whioh
'rill be incurred to complete irrigation and drainage SystelllS J prepare the land
for improved irrigation farming, and provide the infrastructure for a. produc
tive farm economy. There are two reasons for excluding the previous capital
costa. The development work on the Shamalan Unit has never been completed"
and significant su.rplus production is not expected here untU the correct
physical base is installed. The other point is the legal requirement, per
memorandum of the President, May lS" 1962, which requires: "Where a new
project consists of additions to an existing proj6ct or system the dotermi~

t10n. ot a. benerit-e~\ ratio is based on benefits and economic oosta of the
new projects only." Y The question in this analysis is whether the RGA
should embark on a. futtrrp, expenditure of roughly $.3.31 per acre in t.he
Shamalan Area and the weonomic feasibility of such an invtistment.

Distribution S tem$ The distribution system is n. conveyance facility which
r ngs T ga :lon W::lter to irrigable project lands in sufficient quantity as

needed. Work will include new construction or ~6habilitation of the main
Shanalan CanEt.1" the Nad-i-All Wastewa.y, the mai:n la.teral distribution system,
the proposed ~'lest Sh~M Latera.l, and a system of. Bublaterals and farm
ditches.

~a1~e_Szstem. This is the network of main" outlet, nnd lateral drains
reqed to remOVE: sl1..~lUB surface a.nd subsurface wate:r from project lande
and to prevent the creation of hi.gh or rising wa.ter tllbles., Future develop
ment will include rehabilita.tion and construction of' outlet and lataral
drains, including r0shr",ping, deepening J cleaning, grading, removal of ob
structions J and installation of adequately sized culvGrts a.t crossings.

~~Deve~~ment... Land development in the ShaJTl..alan Area includes clearing"
va ng, and smoothing or grading. Deep plowing or ripping are"l}Ot con

si.dered necessary, for the soils appear mellow and no plow sole b is in
evidence 8 The present irrigation syst&m consists of a convoluted network of
ditches 'Which cut up the lands into small, irregulcr tracts, frequently en
closed by rows of mulberry trees. Within these tracts the fields are further
subd1vided by low dikes which enclose irrigation bnsins no larger than garden
tracts. The: farmers parceive the relation betwe6;n level land :lnd successful
irrigation, and ha.ve done sufficient levElling with oxen power to shape these

11 Qu.oted from-B;~ill~oat Evaluations as Applied to .\ID-Fir~needWater or
~l.a1;.E;d L?nd USE: Projects I SIJppletOOtlt No. 1 to F~Mihj,lity StudUa8 J Econamic
and Techni.cal Soundnc.ss Analysis I Capit~~ Project.s, Department of State I

Agency for International Devf;lopment» O£f1ce of Eng:tneering, WashiDgton, D.C ..
20523, A.l.D. M.O. 1221.3, May 31, 1963, pages 1-2.

V Plow 801e -- a layer of earth a.t the bottom of a furrow compacted by re
peated plowing to too SlUne depth.



basins. Continuation of this practice, howeve:.r, \-lould preclude the use of
modern irrigation, mechanical cultivation or harves'li, 01:' indeed any tractor
powered implement after the basins are installede Sn~l1 tracts and basins
would decrease the efficiency of farm machinery and would tend to perpetuate
the use of oxen a.nd the continued employment of tenants. Rough or p:4rtial
leveling would have the effect of forming topographical highs and lows in t.he
fields when land is irrigated in the early years of proJ(,ct use.

L3.nd development, which in sequence in this area refers to clearing trees
from d1tchbankB, leveling the superfluous portions of the existing farm Glitch
systems for replaoement with an improved system, and overall leveling, smooth
ing, and grading of farm units" is carried as a project function and cost.
Clearing coats will be low, for trees occur only along some juia and in vil
lages. Grading costs also will be low dUE: tC'l generally uniform" relt1tively
level, and smooth surfaces, except where old juis will be filled in. Smooth
ing and gratdng will be the final stages before land is returned to private
ownership. All phasos of this work should be completed before too land is
resettled to provid~ the base for commerci~l f~rming and higher returns.

Soil A1r..endments. Certain project lands, inclUding the majority of subola.sses
284 and Jaa are characterized by excesses of adsorbed or exchangeable
sodium. Lands in this condition are plastic, slowly permeable to water,
poorly aerated, and in extreme cases toxic to plants. In the adsorbed state
sodium is not water soluble and cannot be reclai.m£..d by leaching alone.

In the Shamalan Area approximately 4l.~ 0f the irrigable lands are affected
to a moderate deg~ee by exchangeable sodium nnd can be reclaimed by green and
animal manuring, plowing in crop residues, leaching and drainage. Costs of
theso operations, eoccept dr~inage, would be carried by t.he projeot farmers e

Another 22.8% of thE: lands have relatively high concentrations of adsorbed
sodium and can be re.claim6d only by the replacement of the sodtum ions with
ealciwn, followed by the above treatments. Gypsum, or 1'gotch", is a calcium
sap1Jlyi.ng amendment that is available in the Helrnand Valley in deposits which
range 1n purity from 40% to 8~ or more of hydrous calcium sulfate,
CaS0L. 2H20• This material should be mined, scre€ned, hauled to the farms J
and spread at the ra.te of 13.5 metric tons per hectare (6.0 short tons per
acre) as a project function a.nd cost.

Leaching the soil would be a faI'l'OOr coat. The de:.pressing effect that ad
sorbed sodium has upon crop yields, until the reclamation process is comple
ted after sever"l years of work, has been included in computations of crop
yields and returns.

Another 31.5% of tho l~ in the Shamalan Area has concentrations of ad
sorb€d sodium so high that reclamation is not now oonside:red feasible, and
these lands are classifiod :).$ class 6 after project development.

Road st:tem. Project roads are planned so that each project farm will be no
more t an "One kilometer from a surfaced road, with access to the Shamalan
Canal and desert roar1s e RoadJ\ will br; c.l)l'lst.r'lCted a.t roughly two kilometer



intervals, either on or a1Qng the banks of existing or proposed canals,
drains, laterals, or sublaterals. If a main access road is required where
no suitable irrigation or drainage facility exists or is planned this road
shou.ld be built on an alinement parallel to or in conformanoe with farm unit
boundaries. Ditchbank roads should serve both for access and maintenance.

Dom£:stic Hater Sya~. At present the domestic water supply for the Shamalan
population is provided by the Shamalan Canal, other features of the irriga
tion or drainage system I or shallow hand-dug wells. None of the water trom
these sources is pure, a.nd much of it has a high s~t content and. is contami
nated by seepage of human and aniri1al wastes from fields and farmsteads.

Since the Shamalan Canal provides much of the drinking water for the popu
lace, it is di£fictL.t to schedule more "down time" than 4, days during
December and January. If adequate, pure, a.nd palatable domestie water could
be supplied from wells, it would be possible to close the canal for as much
as 75 to 90 days per yea:r. This extended period would greatly benefiv
drainage as well as operation and maintenance.

In some Shamalan areas relatively shallow wells can be dri.llad to potable
vater depth~1 while in other areas wells may have to be deeper to reach a
potable aqui.ter, Walls should be drilled and the casing installed and
sealed to prevent contamination from surface flows,

The d.omestic water system includes the cost of .tabl1ahing wells in villages
and on farmBteads. Many of the wells would be relatively inexpensiva and
could be pUlr¥'ed by hand. Only the first cost of this system is included; the
costs of operating, maintaining, and rehabilitating thEiseinstallations are
considered .f~-mer costs e

Tot.al installation costs include the distribution system, drainage system,
land development, soil amendments:l road system, and the domestic water
system. Capital costs are the swn of installation costs, resettlement costs,
a 2,% contingency for engineering and overhead, and interest during con
struction.

Resettlement Costs. Resettlement costs are incurred as project expenses to
move £a.rmers 6ackto the land after project work is completed. The cost of
new houses built far farmers, farm credit, and food and seed wheat for the
first year would be charged against farmer accounts and repaid, but the
administrative expenses incurred would be project costs.

Fertility Restoration. The Shamal.an lands ha.ve been farmed for millenia,
and areUlong the order irrigated lands in Mia. During this period no
artificial. fertilizers have been applied, only the small areas around
villages have received si,gn.:i.ficant quantities of animal and human manures,
and the practice of plowing under soil-building crops has not developed. The
result is that the great Majority of the BOils are seriously depleted in
fertility, have a very low organic matter content, nnd probably oannot



support crop yields much ~n excess of present levels. Hea~ applications of
chemical fertilizers, coupled with greater use of green manures, will be re
quired to restore adequate fertility and organic matter levels to these lands.

On the basis of findings in old irrigated areas elsewhere in the world, it is
believed th~t serious phosphate deficiencies are likely and that nitrogen,
zinc and iron deficiencies are possible on certain soi1s o Based on research
in the western United States, the initial application necessary to make up
these deficiencies may be equivalent to 340 kilograms per hectare (300 pounds
per acre) of P20~. Actual deficiencies are not known and can be determined
only by a comprenensive field research program involving several years of
tests. The 25% engineering and overhead contingency should be high enough to
cover the cost of correcting the deficiency if it exists o

The capital cost is amortized to derive its 2.nnual equivalent by multiplying
it by the O.Oh2634 factor. This yields the average annual equiv.llent of the
sum over 50 years at 3~ interest, which is added to annual operation and
maintenance costs to derive the total annual project cost.

Operation, maintenance, and replacement oosts are incurred yearly to keep the
system of project canals. laterals, and drains functioning in an adequate
manner, to deliver water on schedule and in the correct vo1wne, to remove
excess water from fields, and to keep the road network in good condition for
vehicular traffic. Although in practice 0 & M costs will not be identioal
for each year of water deliver:y, an average annual 0 & M cost is computed and
used in the analysis.

The annual cost of the projoct cperation and maintenance, pJ.us the annual
equivalent of project capital costs, is tho total annual project cost. It is
this cost which is measured against annual project benefits to c~rive the
ratio of benefits to costs. For the Shamnlan Project the anti.cipated annual
incremental p~imary benefits are $842,000 or $66,28 per hectare ($26.83 per
acre), and the annual project costs are $411,000 or $37.06 per hectare
($15.00 per acre). The ratio of benefits to costs is 1.79 to 1.00 and the
difference b~tween annual benefits and costs is $371,000 for the projecto
This indicates that the proposed expenditure in the Shama1an Projeot Area is
feasible, subject to conditions stated in the Agricultural Economics chapter
of this report. Table 2 summari7;;€S project... coots and tho relationship between
primary benefi~~ and costs.



TABLE 2

Shamalan Project
c~ts-and~Benerits

Installation costs
Distribution system
Drainage system
Land development
Soil amendments
Road system
Domestic water system

Su.btotal, Installation Costs

Resettlement costs
SUbtotaJ., Installation and
Resettlement Costs

Engineering and overhead costs
SUbtotal, Installation, Re
settlement, and Engineering
and Overhead costs

Interest during construction
TarAL, Future Capital Costs

Present capital costs y
Total Incremental Capital
Costs

Annual incremental capital costs y
Annual future 0 & M costs

Annual present 0 &M costs

To", .~ Annual Incremental
0& M Costs

Total Annual Incrementa1
Project Costs

Total Annual Incremental
Primary Project Benefits

Ratio of primary benefits to costs

$
per Heotare

321.9S
98~37

123.56
34.00
24.71
16.11
~20.70

12.03

6,3':.73

158.18-
790.91

41.54
1f3,2o'JB

(-)

83g.4S
35.51

7.41
(5.86)

37.06

66•.31

$
per Acre

130.29
39.81
50.00
13,76
10.00
-~
~

4.87

256.06

64.01

,320.07

16..81
)36.mJ

(-)

336.8~

14.31
3.00

(2.37)

0.63

26.83

$
Total

4,091,000
1,,2$0,000
1,$70,000

432,000
314,000

7 ~~~I~, ,
1,3,000

8,,040,000

2,010,000

lO,OSO,OOO

___..._528 000
WJ51~b@

(-)

10'278,000

451,000
94,,000

(14,000)

20,000

411,000

~,ooo

1.79 to 1.00

Difference between annual pr1mary benefits and costs $371,000

r ou y ncurre capital costs, estimat6d at $1,,235 per hectare ($SOO
per acre) are ax.cluded from this analysis.

Y Amortized over ,0 years @ 3~ interest by use of the 0.042634 factor



secon~ Incomeo Secondary income is the sum expected to arise from future
process ng, haUIing, and marketing farm products, agricultural businesses,
purchases of food originating outside the project area, fishing, income of
journeymen and artisans, transporting people, and exporting farm products to
foreign markets. Large increases are projected for processing, hauling, and
marketing farm prodUCts, since a higher proportion of a greater volume o:r
produce is expected to be sold and processed off the farm in the future than
at present. Agricultural business will expernd if the project develops, for
a large proportion of commercial inputs are expected to be purchased in the
future. At present most inputs are produced on the farm. Demand for serv
ices of journeymen, shopkeepers, and mechanized transport will increase with
development. Finally, the export of products from Afghanistan will be wholly
or almost entirely new for the Shamalan Area. The prime reason for the ex
pected expanaion of secondary benefits is the expected conversion of a sub
sistence to !l commercial economy. Projected future secondary income is high
only in relation to the very low level of secondary income realized at
present, and is predicated entirely on development of primary income. Incre
mental secondary income, summarized beloloT as $1,542,730 (say $1,5b3,pOOO) is
examined in detail in the Agricultural Economics appendix.

Futur6 secondary income
Present secondary income
Incremental secondary benefits

$ per HEctare
- 139.01

17.67
121.40

$ per Acre
56.28
1.15

49.13

Total $
i,767,21~

224,485
1,542,730

Table 3 summarizes project primary and secondary benGfits and the relation
ship between these benefits and project costs.

TABLE 3

§_i;ama1.an Pro~~
Pr:i.ma;ry Plus Secondary B~~€.fits and Costa,

$ per Hectare ~ Eer Acre Total $
_nrz=nm........ -.

Annual increment.':'.l prim.ary
benefits

Annu,3.1 incremental secondary
benefits

Sum of incrementcl. prim.ary, pIt's
secondary benefits

Annual incr6menta~ project costa

Ratio of primary plus secon~XF,y

Denefits to costs

Difference be. tween annual primary
plus s6condary benefit costa

66.31

121.~--
187.71;r.w

26.83

490 13.

15.96
:£5.00

842,000

1,543,000

2'l~i:~

5.06 to 1.00



Devel2Pment Benefits. Project development benefits are the portions of
proj~ct capitals operation, and maintenance expenses that rem.~n in the
country when monies are paid for domestic labor, materials, handling, and
internal hauling. They include project expenditures for construction, soil
amendments, and operation and maintenance. If these expenditures occur prior
to project operation, they are amortized over the period of project analysis
to derive an average annual equivalent. The project operat:..on and mainten
ance expenses occur annually and portions of these ~osts remain in the
national economy. Incremental development benefits, which amount to $119,550
(say $120,000) are 8ummari~ed be1c~ and listed in detail in the AgricUltural
Economics appenclixe

Future development ben.efits
Present development bonefits
Ir~rGmental development benefits

$ per H6ctare
10.92
1.51
9.h1

$ Eer Acre
4.42 
0.61
3..81

Total $
138,756
19,200

119..550

Table 4 summarizes project primary~ secondar,y plUS development benefits and
the r~l~tionship between these benefits and project costs.

TABLE 4

ShamaJ.an Project
PrLl1ary I Seco~dD.ry" Plus DeV6~PJ!lent Benofits Clnd Costsn

~er Hecta:~ $ per Acre Total $

Difference between ann~~ primary,
lecondary, plus development benefits and ~osta

Annu:l1 increment:J.1 primary
benefits

Annnal incremental secondary
benefits

Annual incremental development
benefits

Sum of prlJn;:l.Ty, secondary I plus
development benefits

Annual incremental project costs

Ratio of pr~~ry, secondary, plus
development benefits and cos ts

66.,31

121.40

9.41
~-

197.12

37.06

26$8) 842,000

49.13 1,543,000

_3.81 l20 t OOO

79.77 2,SO$,OOO

15.00 471,000

5.32 to 1.00

$2,034,000

~inancial Analysis

The ShamnJ.a.n Project, in common with a.ny uther proposed water resource de
velopment project, should meet the test of financial feasibilitYe In thin



context "financial fe:'sibility" 1s taken to mean the '3.bility of the project
"-area to produce sufficient grass farm revenue to pay farming costs, allow the

farmer <l fair ~um for his family living, cover the costs of operating and
maintaining the project, and possibly -to repay a portion of project capital
costs. After the farmer ha.s paid f~L· hi.~ inputs, iUs net revenue sholl1d
provide an adequnte family living allowance and the difference, or net dis
posable income, should permit the p:roject to collact a sum from him lfh:lch
would cover yearly average op~ration and maintenance Ctlsts, If' a repayment
policy is e:$tablished and enforced by the HAV4., part of the balance, after
d~duet1ng the actual cost of operation and maintenan~eI could be collected
from the farmer to cover sOllie port:lon of project capital costs (see "Sug
gested Repaymen~ Schedule, 3hamal.~n Unit", Tables ~lA and liB, Agrict:\1.tu1"al
Economics chapter). Th:1s method ojr analysis :neasuras the ability of the
project to pay its costs after prO'rlding a reasonable standard of living for
the farm family. Since the project. is the sum of thG farm units, financial
feasibility of the project ultimat4ely rests upon the finmlcial ability of the
ind~vidu~l farm.

When th£ basis of an adequate living atandard is con i.deredi certai'tll funda..'
mental facts emerge. OnG af these is th.~t demand tends to inerel\1Je as li'nng
standards improve" expectations rifl€, and recipients become inCrf".iasingly
aware of the availability and usage! of gooos ~ Another is that f.:ll"mars tend
to respond to a higher level of demand fer consumer goods with efforts
designed to create g:rf:,?ter prodootion. Higher. farm production is the only
manner in which the faY'm€;T ca.n earn the funds to purchase his r;\on.:l:ann re
quirements. The farn family must ::etain a fair and reasorable l.iving al
lowance. Although farmers will respond to many di.fferent L-vels of income,
there is probably a minimum sum or :lts equivalent in pureh&sing power below
which little family satisfaction will he forthcoming and incenti",e will b.~

lacking. This sum will certainly rise a.s years pass and the projet.~t d~

velops and f~rs beoome increasingly more aware of C!)';lsumer goods and
equate these with f'amilin1 satisfaction. The frunily living allowance,
however, should not. be so high that the general taxpayer is a8kf.:~ to pay far
r:;;"oject costs if the farmer is able to do SOe

Farm Size. The proper size of the farm unit is an important factor 1n deter
mIning the proba.ble success or failure of a farm a.nd of the irrigation unit••
A feasible farm unit must be able to meet the SB.1'OO criteria as the irriga
tion project, since the unit is a. composite of the individual farms.. Farm
size is se€:n as a c.rucial determinant of ,the abilit,y of the fanmr to
succeed.

The farm unit should pay for its inpu"'c,s without subsidy, provide an adequate
family living allowance, provide suf'fici.er,ll returns after meeting the family
living allowance to cover opera.tion and maint.enance costs, and amortize some
portion of the capit2.l investment if a repayment policy is enactud by the
HAVA. If th8 farm unit, a.nd the projeK:t" can meet these standarcls the
project will be financ:i..n.lly .t:easih1e.



Determination of farm size involves the correlation of land qunlity, water
supply, cropping patterns, availability of credit and commercial inJ:.llts, an
ticipated yields and prices, and farming practices and costs. The competency
and motivation of the farm owner must be considered. Farm size is intimately
related to farm mechaniaation and to family living allowance. The farm
should be of sufficient size so that the owner can w~rk efficiently, re
placing oxen with machinery a.nd tenant labor with operator and family labor
in time, and spreading his costs over a. large gross income o It should not
be so large that one man and his family cannot operate the unit, nor so smnU
that the farmer is forced to use oxen and tenants indefinitely. It must
support a business base broad enough to enable the owner to borrow money for
seed, fertilizer, insecticide, machinery, and other commercial inpLts nenes
sary for high yields, based on the pattern of extensive agriculture expected
to prevail in this area.

In the West Shamalan Area tod:lY I the average fCL.""lllor has 7.4 cultivat',,,(
tares (18.3 ncr6s) and additional intormittently clutbrated and graz~L~ .
He keeps one tenant per 3.9 to 4,0 heotares (9 r 6 to 10.0 acres) and on~

team per 6:7 hectares (16.5 acres). As he adds increments of this hectar(-MCo ~ ", ,
a.t present levels of intensity and work habits, he adds to his working capi
tal of tenants and axen~ He feeds his extended family, two tenants and
their families, his work stock and other domestic ~nimals from this land,
all at low levels of consumption. 'rhe ~urplus available for the urban
sector, considering his -poor yield level, is very small. This is the situ...
ation from which the farmer mllSt emerge if the project is to prove saccess
ful o

Including the water-short desert fringe ar8as which receive some irrigation
runoff and are planted on a Wheat/fallow or Wheat/fallow/fallow rotation,
-the Sham:J.l.an farmer awns somewh.3.t more than 8 hectares scattered over
several fields and areas. Considering present ownership, the economics of
fam production using commercial inputs, and the working patterns of the
population, the reconmended fann size for the future Shmnalan Unit, after
f~ers are resettled and farm units consolidated rationally, is not less
than 9 hectares (22.2 acres) for land class 1, 10 hectares (2407 acres) for
class 2, and 11 hectares (27.2 acres) for class 3. Since the irrigable
area after draining, leaching and reclamation of sodie lands is classified
as 93.2%, class 1; 4.L~J class 2; anc 2.4%, class 3, ~he average farm should
be 9 to 10 hect~res (22-25 acres)o No farms in the long run should be
smaller thr~ the average size prevailing today, including lands presently
water-short but which will be irrigated in the future. Nonarable or
class 6 lands form 49.% of the gross Sharrnl:m Area, equal in area to 99.5%
of the irrig: l ~1E. lands, so the farm unit should include 9 to 10 hectares of
dry grazing l".1d where location permits. Grazing lands, however, should be
included only ~ an adjunct to irrigable lands, and no amount should form
the basis cf::l f:.um unit.

Farm s~e is related directly to expected benefits. Adequate farm size is
the base of a sO'-Lnd business which will ?rOdllCe the primary benefits needed



to jlWtify the project. Repayment ability, if recognized as a project re
sponsibility by the HAVA, is dependent upon the prior realization of primary
benefits on the farm, and is not the specific objeotive of a policy of
adequate fann size.

There o~e sound physical and economic groi1nds for supporting a fam size no
amaller than presert consolidated Shamalan sj,ze9 An adequate size of
business is essential to pro~~de a base for farm credit which in turn 1s
necess~ to introduce and sustain such commercial inputs as fertilizer,
pest and disease control agents, and farm rnachina~". These inputs are pre
conditions for t~~ increased yields projected for the future. Mechanization
is the only feasible means in this area to adequately plow and disc, turn
under alfalfa and clover, control camelthorn and other wood~" shrubs, make
full u_tilization of land (present met.hods require many snnll banks to enclose
nUInfJrous small irrigation ba,'3ins),l drill and seed in rows, cultivate, and to
eff6ct timeliness of operRtions. This last point, for example, permits the
projection of wheat after cotton t,he same year, for a 45-hp. diesel tractor
requires 7.0 hours to plow, d1sc~ ditch~ and drill one hectare (2.8 hours
per acre) of wheat, and does a superior job than present methods, with
deeper and more arable seedbeds, better germination, fuller stands, good
initial weed control, and higher yiolds. Under present methods, a man and
oxen team req \lire 7.7 ",orking days t;:') plol-T, border, and plant one hectare of
wheat (:3.1 working days pGr acre). Since cotton is harvested until November
in this area, and whe,?.t should be ple.nted no later than November, only with
machine operation can a second crop be projected.

Mechanization is expensive aA a first cost, although not in terms of units
of output, when llSed in conjunction with other improvl;d practices. A small
farm with an inadequate business base could not expec'~ to mechanize in the
same time and to the same de.gree as a larger farm. The larger fanner will
be the innovator in this field, and in fiome Shamalan farms in 15166 this
already has started loTi th the p'Jrchase of lo',assey-Ferguson field t.r~\ctors and
implements.

In the Sh:.unalan AreL. the coneept of ccoperative purchase is pre~lently un
known, and custom operation almost unheard of. If many small f<Lr:mers pur
chased a single rnachine, dilution of" ownership wculd tend to deerease
efficiency of operation. Although theoretically the only criterion should
be the amou.nt of land operated per machine, in practice the grea.ter tbe..,nmnber
of O1-Trers of A. piece of equipment the poorer the probable results. This is
partiCtll.::,:·ly trilf:: far maintsnance and ropair. Therefore the larger farmer
should be morG easily ahlG to purchase tr~sG inputs, which include not only
equipment bil+J ::I.lso volumes of fertilizers p.nd insect and dis£~s€ control
agents, [1.11 inif:,i~Qly furni.shed with gOV'E::rnment credit. Tho low borrowing
capaci~y of th~ s~~ll f~rm~r would result in Ihnited accessibility to ferti
lizers, spr.:ly 'lnd dust m[~terials, and saporior 1iV6Stock, and the probable
effect on yiGld of leSSEned availability of these inputs is obvious.

If tenr'lnts and oxen con+..inlle as major factors of production, gross farm



inccne 1s expected to remain low per unit of land, but the number nf ''tlrsons
per unit of land would remain high to include tenants and their f~ ~es.

This would divide lower production over more people" with a resul' ,ant
smaller share per individual. In practice this would yield a major share
to the landlord and a minor share to the tenant, a situation little different
than exists tod8\V'e Ade;quate fann size, volume of farm business and access
to comercial inputs" replacement of tenants and oxen with maohinery" and
adequate family living allowanoe and financial incentive are all important
criteria in future farm success.

The question of intensity of operations as a substitute for mechanization is
~~ortant. At present in the Shamalan Area fields are commonly unhoed, un
cultivated, and full of clods, weeds, and caP.'.elthorn during the growing
season, and are plowed once by oxen teams when four or five times would be
better. Generally no dragging or discing of clods follows plowing, and a
minimum of weeding, hoeing, or other arduous hand operations 1s effected.
The 196, sample survey, based on size of holdings and time required per
operation, revealed that farmers work an avera.ge of only 75 full d~ per
year on their Wheat, alfalfa, cotton, corn, and mung beans" plus some ad
ditional work on minor crops and livestock.

If large urban markets were to develop quickly in this area and to exert a
strong dGmand for agricultural commodities, and this demand in turn was
satisfied by ShaPlalan }.1.OOs, more intensive agriculture with higher income
per acre on small fa:'"'!r.s could be projected. This type of development, if it
occurred, would necess-:.rily emanate from a strong urban sector. If such
a market were to deveiop in southarn Afghanistan in response to a presently
unf'orGseen stimulus, in all probability it wouJ.d be supported by agriculture
1n the Kandahar Area which has a natural transportation, processing, and
marketing advantage over the Shamalan Area, and which is presently much more
intensively farmed than the Shamalan.

The question then revolves on expecting a group of extensive farmers to
mechanize, or to expect the same group to become :lntensive workers within a
stated period of time. The trend now in Afghanistan is toward mechanization,
with 100 Byelarus (U.S.S.R.) and 200 Massey-Fergw:Jon tractors and sets of
implements already in Afghanist.an, and 3,0 more tractors scheduled for im
port in the third Five-Year Plan. Little change is noted toward intensifi
cation of operationa, and a frequently stated reason for opposition to the
cotton program is the farmer's complaint that this crop requires too much
work. Both mechanization and intensification call for a revolution in
tradition :'J.nd thinking, but of the two, mechanization appears more likely to
occur.

Family Livin&....Allowance. There is also a direct relationship between farm
Size and family living allowance. At present in the West Shamalan Division
of the Shamalan Unit.. the farm family spends roughly $305 par year on items
which are considered components of a family living allowance. Since general
condit,lons for the Unit are very similar, this figlU'6 is considered the



present. family ~iving allO\lance tor the area. As collected in 1965 in the
field; the components are:

, I

Item

Cloth and clothing
Tea, candy, sugar, rice
Ghee ...
Salt
Medicine
Mullah, journeymen and artisan services
Radios, bicycles, watches, saddles i jewelry
Utensils
Tobacco
Grain grinding
Personal transportation

TarAL

Annual Expense

$-tm:lo
49.30
48.76
47.03
261&64
13.30
10.80
10.37
10,08
8.00
IHJO

$305.jlT

Future farm family 11ving allowances must provide the family a return com
mensurate with its efforts and create an incentive for higher production.
Considering that the family in the future will consume a larger and more
varied diet; will demand more cooking and eating utensils, a greater variety
and quantity of impor'cad roods, a larger volwne of such locally processed
foods as butter and cr.<~ese, and more cloth and clothing; will incur greater
school expenses; desire more medicine, d,ctor visits and hospital treatment;
will exert stronger claims for such luxuries as radios, fu.'t'niture, shotguns,
motorbicycles, motorcycles, jewelry and tobacco; will travel more within the
area and to Kandahar and Kabulj and will have some personal ::oavingsj then an
allowance or $600 per farm .family appears reasonable. This is the level that
should be attained by the elnd of the SO-year period of analysis, and would be
d.ouble the present allowant.:e. The expenditure for the average year or pro
ject operations would approximate $51$ per family, based on the growth curve
expected for farm incane 118 the project develops. It is anticipated that
demand for consumer goods, educatiooZ) transportation, and many other goods
and services will be augrnented and become part of the ordinary ram standard
of living. This has soolal as well as aconemic significance, for a rising
standard of living will produce incentive for the farmer to provide even
more for his family. This is part of the process of cOJII'I1ercialization of
agriculture, as opposed to subsistence or traditional farming.

The efrect of too small a farrn, with its restrictions on use of machinery
and 1tspennanent reliance on oxen and tenants, would maintain the division
of product between landowner and sharecropper and in effect reduce farm in
come.

Subject to these limitations and conditions, a budget for the future typical
farm and a swmnary of repayment based on this budget are presented in Tables
S ar..d 6. They are based on average anticipated conditions for $0 years and
depend llpon fuJ..fUlment of the stated conditiona of project, farmer J and farm
davelopment.
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TABLE 6

Repayment SWI!!!1'Y of Shamalan Farm

~/Farm $/H8ctare $h"re Total $,,,,v ..
Gross ram returns 2.23S 248.32 100.SO 3,l1S,460
Farm costs

~
132.69 S3.10

~Net farm incane m.6J ~ /I ,

Fam14r living allowance Sl$ S7.28 23.18 727,86S

Net disposeble farm iocmlS 526 58.3S 23.62 741,,46$

0" M cost 61 7.h1 3.00 94,160
Principal portion of capital cost 150 16.6S 6.74 211iS~

Subtotal, repaament 217 24;Ol) 9.14 -J05;7

Disposable income after repayment $309 $34.29 $lJ.88 $435,73,.....

Over ~~he CO'lrS8 of time~ as the project develops and farms become mere ~t

ficient. the amount of land operated per person will increase and -nr
tenal1ta will find themselves withollt agriol1ltural employment. This has
happened in marq- countries and has caused social problems everywhere. There
10 flO easy solution to this problem mcc8pt to point that as former rm-al
res'idents are absorbed into industrial and service occupations I the problem
eventually 18 alleviated. Creation or agricultural-based induat1"'1 is a
starling point, coinciding with the evoluti011B.17 displacement of tenants.
Inilaa'triee which process agricultural surpluses I such a8 the existent Beet
d~lr7, cott.on glo, aDd cot;tonaeed on mill are examples of this activit.y.
Certa1n1l' 'the secc:mdary benefit factors, which are based largely on process
ime agricw.tural goods, on agrlcultu.ral bus1nass8s wbi.ch supply tarms with
:1rrpute, and on FJq)loyment of craftsmen and artisans would be large future
_era of labor. Creation of ~lCJ11'l8l'1't hopefuJ.ly' will ameliorate social
ccmditions caused by rural displacement lfithOllt great unrest, partioularl¥
11' the RGA plans and erects processing industries as agricultural surpluses
become available.

This analJ81s indjcates that the Shamalan Project 1s financially feasible,
which 10. this context moans that the project lands can provide an adequate
living tor the tam tam:ll¥ and cover operations and maintenance and part of
pr1nc1pa1 costs. !his a88W18S tnat agriculture develops and the gross and
net returns are ach18ved vitldn tile t:lJae projected. All previousll' stipu
lated conditions IIlW1t be _1;, 1ncluding adequate farm size, it the econOlll1c
I'M tinancial analyses are to prove om:rect. Subject t,.o. *'base corK" t.:Lons
the project, fa· fillsQC'I 8'1,Jl ·J'easUi18.



Alternative Analysis

Another method of developing the Shamalan Unit should be considered. Article
16 of Recomnendation No. 1134, dated 15/9/1344 (December S, 1965) of the
Helmand Arghandab Valley Authority and Approval Noo 1517, dated 20/9/1344
(December 9" 1965) of the Congress of Ministers and Part N of Article I of
th6 duties of the Helmand Arghandab Valley Authority Project, in discussing
possible future settlement of lands in the Helma~ld and Arghandab Valleys J

states:

" •••••• this law is prepared. Chapter III" 'Privileges ahd Duties of
Settlers,· ••••••

"43. For every family of settlers, after clearance and approval of the
documents, 20 to 40 jiribs (3.9 to 7.7 heetares or 9.6 to 19.1 acres) Will be
given••••••

"44. Approval of the amount of land for settlers in the Helmand
Arghandab Valley should be based on the following explanation and digits:

"A. If tho land is first class, the price should be 1,500
afghanis per jirib ($103.35 per hectare or $41.85 per acre) and the share of
one person should be 20 jiribs (3.9 hectares or 9.6 acres).

"B. If the land is second class •••••the share of one person should
be 25 jiribs (4.8 hectares or 12.0 acres).

"C. If the land is third class ••••• the share of or-e person should
be 30 jiribs (5.8 hectares or 1.4.3 acres).

"D. If the land is fourth class, ••• the share 01" one person should
be 35 jiribs (6.8 hectares or 16.7 acres).

"Remark: If the land is a combination of two or more classes •• o •••the amount
of land to be given should be balanced."

These proposed land sales to settlers may be. considered the basis of an al
ternati'tT6 analysis for the Shamalan Unit, assuming that they were to apply
to all Sha:malan farmers. Assuming further that HAVA first, second, and third
class lands correspond approximately to Bureau of Reclamation land classes 1.,
2, and 3, ani HAVA fourth class lands to Bureau land class 6, then 9352% of
arable land is class 1, 4.4%, class 2, and 2.L% is class 3. Nonarable land
is 99.1.&% of the gross area. The weighted size farm under this system would
be 20.6 jiribs (,4.0 hectares, or 9.9 acres) of arable land, plus 20.5 jiriba
(4.0 hectares, or 9.8 acres) of nonarabla grazing lands with a net income
close to zero. Using this farm size, and applying appropriate farming in
puts and returns, the probable outcane can be suggestedo

The first point is the effect of sJn2~l farm size on crop yields and returns.



The small volume of business, the low borrowing capaoity, and the lack of a
cooperative movement would restrict access to commercial inputs which are
high in initial cost, but which are necessary to create high yields and high
gross income. This farmer lacks the business volume which would permit him
to spread expensive inputs over a large volume of physical production, or
econcmic base upon which to build high returns. His low gross income would.
cause difficulty in obtaining access to fertilizers, insecticides, disease
control agents, superior livestock, and machinery. Although he might pur
chase improved seed, this factor alone could not produce consistent~ high
yields. The necessity to davote much of his rotation to subsistence crops
and oxen feed with little surplus for plowing under would retard the accumu- '
lation of satisfactory levels of organic matter in the soil. Therefore the
future, as the present, would be based primarily upon the same factors of
production••• i.e., OXe\1, tenants, and subsistence inputs. The poorly pre
pared seedbed, the cloddy and lumpy field, the uncultivated crop and peren..··
nial weeds, broadcast seeding, low land utill~ation, lack of timeliness,
heavy oxen feed requirements I and other negating factors would in effect
make future condttions extensions of the present. If fanners in the Shamalan
Area had a tradition of intensive labor, a movement t01rlard cooperatives, or
if a well developed market existed for high value horticultural crops, it
would be reasonable to project higher returns through intensification of
operations, by cooperative purchasa and use of commercial inputs; or by
projecting a high prop0~tion of horticultural crops in the rotation. In view
of the absence of these factors, it appears unlikely that modern farming oan
develop within the economic framework of project analysis to project signi
ficantly higher returns. The key to successful development of the Shamalan
Area, after completion of project works, appears to require a farming base
which supports extensive effort and field crop production.

An analysis based on a 4-hectare olIO-acre farm size does not appear finan
cially feasible. Future farm size in the Shamalan Area should be no smaller
than the average existing t~, including the presently water-short area,
after consolidating holdings. The policy of new settlement on marginal
holdings, if it were applied to all project residents, could be the difference
between success and failure. The probable result would be inability of pro
ject farmers to provide an adequate family living allowance, pay operation
and maintenance charges, or repay project costs. Since the purp~qe or
development is to raise the standard of living and to create a viable farm
economy capable of producing surpluses for an eX!)anding urban sector, rather
than to introduce more people who will share the same low present living
standard, the Hl1.VA should bend its efforts tow13.rdsthis end.



GLOSSARY

••••• 0.0 ••• 8 ••

9 • • v • n _ • • • • e _ •

HAVA

HACU

RGA • • • • • · . .. • • II • • • •

Helmand Arghandab Valley Authority
(Formerly Pelmand Valley Authority)

Helmand Arghandab Constrootion Umt
(Formerly Afghan Construction Unit)

Royal Ooverment of Afghanistan

Bost • • • • • • e 0 <.' • • • • • Present name of Lashkar Gah

Chah-i-Anjir • • • • • • 0 • • • Site of HACU

Bazaar • • • • • • • • • • • • • small market

Bouji ..... • • • • • .0. e .. .. A large sack used to haul farm goods
on animal back

• • • • •· . . .. ..

• • • • • •

Jui .....

• Landowner

• Nomad, generallY' of Pushtoon stock

• Tenant or sharecropper

• Farm irrigation ditch

• • Underground water tunnel

• • •

· .. ..

.0.
• • •

.. .. .

.. . ..

· .. .

.. ..

.. .

• • 0 •

• • • •

• • • •

· ..

· . ..

Khan

Kochi

Buzgar

Kareez

Mosque, mosjed • • • • • • • • • Islamic house of worship

Mullah • • • • • • 1\ • • • • • .. Islamic local religious leader

• • • • • c • • • • .. A small edible legumeIt.mg beans

Pushtoon, Pakhtun • • . .. .. . .. 0 P.qthan, a major Afghan ethnic group

Pushto, Pashto • • • • • • • • • The primary language of the Helmand
Valley, descended from the Iranian

Salaam • • • • • • • • • • • • .. A s,ystem of borrowing and repaying
wheat

Taj1k .. • • • • • •••••••• An Iranian tribe of northern Afghanistan
and Central !'.::ia
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