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Location

The Shamnlon Unit is loeated in the Helmond River Velley of southuest
iAfghaniston.  Project lands comprise the alluvial bottoms along the west
side of the river for cbout 6L kilometers, ranging fron about latitude 31°
north to latitude 31°-30' north.

Present Developrent.

In the early 1650's Zajalizi Dan and Neservoir was constructed on the Ielmand
River, about 136 Lilometers north of Lashlar Coh, to regulate irrigation
supnlics, control floods, and, in the future, nroduce elcectrical vower, The
Loghra Canal was extended from the diversion worl:s on the Helmand River above
Girishlt to a point southwest of liarja, The Shamalan Canal was constructed as
a bronch of the Boghra Canal and it extends fram its voint of diversion from
the Boghra Canal, about 30 kilometcrs below the Boghra Diversion Dam, along
the right bank of the velley alluvial lands nearly to Darweshen., The Dar-
weshan Diversion Dan ond Canal were built to serve lands along the left bank
of the Helmend River for a distance of 50 Filoneters (see Key lap, Drawing
7o, 501-91), In addition, extensive irrigation laterals and drainage sys-
tens were construceted in the ilad-i-Ali cnd lnrja areas and a substantial part
of the major drains required werc constructed in the Shamalan and Darwéshan
areas. This construction activity was carried out by MKA through agreements
with Lelmand Valley Authority (novr Helmand-Arghandab Valley Authority) during
the period 1946-1959,

/dthough a limited amount of land is corpletely developed within the service
area of the Shamalan Canal, wost of the irrigable lands are still without
efficient distribution and drainage facilities, and nced smoothing and level-
ing to increase crop production,

liost of the lands along the Helmend River have been irrigated at one time or
another for many centuries. Where good drainage and an adequate water supply
have been available, lands have remained under cultivation, Where poor drain-
age, poor irrigation practices, or a corbination of these factors have occur-
red, and high water tables, salinization, and excessive exchangeable sodium
levels have developed, extensive areas have been abandoned. The great major-
ity of lands which have remoined under cultivation have been seriously de=-
Pleted of fertility and organic matter.

Present agriculture can be characterized essentially as subsistence farming.
In good years the better areas produce some marketable surplus; in average
years the farmers operate almost corpletely on a subsistence basis; and in
poor years they require supplementation by wheat brought in from outside
sources,

The farms are small, fragmented, and opcrated with tenants and oxen. The {
typical farmer owms about five hectares (12 to 13 acres). The land is plowed
wvith oxen and a steel pointed stick plow, and fields are irrigated by running



water into small basins bounded by low dikes., The distribution system which
serves the land is lnadequate, consisting of meandering water courses with
high, lrregular spoil banks with only the most primitive of water control
structures, if any at all.

Problems and Needs,

There is a 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 agricultural goods.
However, the area requires additional physical facilities before the base for
successful development 1s complete.

The Afghan Government has made a concentrated effort in the past to reestab-
lish population in this area and increasc agricultural production. Beginning
in the early years of the century and intensifying activities throughout the
1950's, large capital investments were made in the development of the Helmand
Volley, notably in the construction of dams, main canals, and outlet drains,
but the agricultural returns have been disappointingly low.

A nunber of rcasons contribute to these low returns. Among them cxist inade-
quate distribution of irrigation watcr, irrigation of unsuitable lands,
waterlogging, salinity, incomplete or poor land preparation, and poor farming
and irrigation practices. Physical inputs in the form of improved sceds,
livestock, fertilizers, insccticides and machinery are not available, agri-
cultural credit is non-existent except at excessive interest charges, and
much work needs to be done in the way of social reform to change traditional
attitudes of the people away from mere subsistence.

Project Lands.

A detailed land classification survey of the Shamalan Unit was made during
the two year period 1965 to 1967 to determince the extent and character of
the lands and their suitability for irrigation farming under present condi-
tions. Results of that survey are as follows:

Land Class Acres Hectares
Class 1 &,788 2,757
Class 2 15,272 6,180
Class 3 10,648 4,309
Total Arable 32,708 13,236
Irrigated Class 6 11,112 L, Lot
Non-irrigated Class 6 20,116 8,11
Total Classified 63,936 25,87k

The data from the field classification was interpreted in terms of final
economic land classes as they would be following full project development,
assuming correction of all remediable deficiencies. The final or "Follow-
ing Project Development"” classification is the basis of the irrigable land
classes. Deduction for rights-of-wny have been mande in the following tabu-
lation:
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Land Class Acres Hectares

Class 1 29,265 11,843
Class 2 1,380 559
Class 3 754 305
Total Irrigable 31,399 12,707

The Plan of Developnent.

The plan of development includes plans, estimates and recormendations for
an enlarged, controlled and more efficient irrigation distribution system,
an adequate drainage system, land development, soil amendments as required,
a poad system, and o system of domestic water supply wells, Such ilmprove-
nents would provide a sound physical basc upon which successful and pros-
perous cammercial agriculturc could be built,

The main features of project development would involve the construction of':

Moin distribution laterals - 148 kilometers
Outlet and lateral drains - 120 kilometers
Roadways -~ 396 kilometers

Land developrient for 31,400 acres

Domestic wells, at least 100

Capital Costs

Featurc Dollars
Distribution system 5,116,000
Drainage system 1,562,000
Lond developnment 1,962,000
Roads 392,000
Domestic water system 287,000
Soil Anendments 540,000
Resettlement costs 191,000
Interest during construction 528,000
Total $10,578,000

Average Annual Benefits

Total $ 2,505,000
Primary only 842,000

Annual Project Casts

Capital costs 451,000
0 & M costs (increase over present) 20,000
Total $ LWy1,000
Benefit Cost Ratio
Total 5.32 to 1.00
Prinory 1.79 to 1.00
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Recormnended Action,

It is recomricnded that HAVA adopt the proposcd plan substantially as pre-
sented for full development of the Shamolan Unit of the Helmand Valley

project,

If project development is to be successful it is essential that the follow-
ing steps be taken by the responsible agencics of HAVA and RGA prior to con-
struction, and be continued for years after developrent,

(1) Instructufarmers in methods of modern agriculture and irrigation
practices.,

(2) Provide an available source of credit to purchase new inputs,

(3) Make new inputs available for purchasc in the local arca on a
proper schedule,

(4) Give the kind of support to the project farmers which will create
confidence and instill incentives that arc required to raise crop
yields and income levels,

(5) Devise a plan for the orderly rcmoval and carc of existing farmers
from the land to be developed by blocks during the construetion -
period, so that successful and complete development of the lands
and project features can be accomplished,

Coineiding with construction of the project facilities, a program for cffi-
cient operation and rointenance of the system rmst be formulated and carried
out. A system should be adopted for instituting water charges on project
lands to create a fund for operations and maintenance of facilities and for
repaynient of constructed works under the project plan,
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CHAPTER I

Conclusions and Recommendations

Cenclusions.

There is a great need for increassd agricultural production in Afghanistan,
The dietary level of the pepulation, beth in quantity and quality, is poor,
especially for the sharecroppers and rural laborers. The demestic livesteck
is ill-fed and starvation eccurs in winter months, Large amounts of wheat,
cotton goods, fats and oils must be imported yearly to meet national require-
ments, and such Afghan products as fresh and dried fruit and grapes ceuld
reach larger markets in the subcontinent if their production were enhanced,
These statements are generally trus for the Helmand Valley area, including
the Shamalan Unit, 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,
Howsver, many physical, secial, and institutional weaknesses must be core
rected before production can advance significantly over present levels, and
such correction must be continuous before high projected levels of output

can be attaineds Irrigation deficiencies must be removed, drainage problems
remedied, land properly prepared, the road network enlarged, a system of
domestic wells installed, soil amendments applied where needed, and rescarch
conducted in the area of fertilizer deficiencies, After installation, the
project works must be properly operated and maintained. This will prepare 1
the base for sound agriculture, and must be followed by improved farming )
practices. Farm credit, improved seed and stock, fertilizer, insect and {
disease control agents, and machinery must be introduced and successfally

used to create the returns of which the project is capable, At tns seme time
pertinent rules and regulations should be operating for land ownership, and
adequate farm size, and charges should be made against water and lend to

cover operation and maintenance costs and a portion of capital cosis. If

the Shamalan Unit plan is implemented as recommended, the project works i
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 primary benefits to costs under these
conditions is estimated to be 1.79 to 1.00; the ratio of primary plus seconds '
ary benefits to costs 5.06 to 1.00; and the ratio of primary, secondary, plus
develepment costs 5,32 to 1,00,

Economic feasibility of the project will depend largely upon successful
cperation of the farm units. There is a definite and direct relationship
between farm size and successful farm opera*icn, and it is recommended that
the average farm in the future should be somevhat larger, and certainly no
smaller than the average gize existiiz tcdar, ater consolidation of frag-
mented and scattered holdings. Rocormendod fa=a sizz shouid be nst less

than 9.0 irrigabie hectares (22.2 2crsc), plus additioral ronarable grazing
lands, This size shoulid be 2 long~term goal, and sheuld evolve as indivicunal



farmers become more efficient, release their sharccroppers, replace their
oxen with machinery, and gradually expand their holdings. Farm units of
inadequate size will only perpetuate subsistence agriculture by denying
the farmer the base and business volume upon which to build a commercial
unit,

Recommendations.,

The Shamalan Unit should be approved for devclopment substantially in ac-
cordance with the existing plan as presented, and with the provisions set
out in detail in the Engineering, Agricultural Economics, and Financial
Analysis chapters of this report, It must be emphasized that this analysis
is valid only if the provisions are followed and adhered to, but if they are
not, no base exists for justifying further investment in the Shamalan
Projoct,

Partial or laggard implementation of thc provisions, which could include in-
complete construction and land leveling; failure to provide for adequate
operation and maintenance, water delivery, and administration; subsistence-
sized farm units; failure to increase 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 implemcntation of these pro-
visions would have the effect of delaying project development and perpetu-
ating subsistence conditions. Conditions which result in lowered returns
and incomplete devclopment could not meet the requirement of sconomic sound-
ness demanded by Section 101 of the Foreign Aid and Related Agencies
Appropriation Act of 1963,






CHAPTER II

Problems_ggq_Needs

—_——

Many problems must be solved and needs fulfilled if the Shamalan Unit is to
achieve successful development, The area requires additional facilities
before the base for successful development is complete; farming is little
different row than it was in cenvuries past, and there is great need for an
instituticral framework to imdlement development of its facilities and its
agricvlitare, The problems and n=:¢s cf the Shamalen area mey be considered
to fall into three principal categcries: project, agriculture, and institu-
tionsl.

Project Problems and Needs,

The Shamalan Unit lands are handicapped by an insufficient water supply in
soms areas, and by an inadequate and antiquated lateral system in general.
The Jdesign capacity of the main 3Shamalan Canal is insufficient, diverting only
21.24 cvoic meters per second (750 cubic feet per second) irom the Boghra
Canal, The arable area under the Shamalan Canal is 13,236.5 hectares
(32,707.6 acres), of which 12,70€,7 hectares (31,399.3 acres) are considered
irrigable. In addition, some L,l'97.3 hectares (11,112.7 acres) of class &W
1lands have a history of irrigition and an established water right. Under
present estimated diversion requirements, peak demand would require a total
diversion capacity of about P7.75 cubic meters per second (980 cfs). 4
feasible means of introducing mew witer 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 deficiencies
result in high groundwater tables, salinization of soils, and low crop yields
in selected areas, With an increased water 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 situated long distances from outlet drains, consideration must be
given first to constructing new outlet drains and to rehabilitating existing
outlet and lateral drains., The location and order of construction of new
lateral drains should be based on continuing investigations, based on physical
requirements and economic studies, after the existing drains have been im-
proved and new outlet drains constructed.

Land preparation in the project area today is done by hand and with oxen-
powered drags, and to somz degree conforms to the present pattern of irriga-
tion service facilities; but very small fields and basins, suitable for oxen
plowing and hand cultivation ouly, ars the final products. Future develop=-
ment should be cousidered a projeszt function., to follow construction of the
distribution and dr~inage systems, and to yseceds the resettlement of farmers
on theiv project lundss The fields should be leveled, smoothed, and shaped
by mechanical meanc to fit the designed water distrioution, drainage, and
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road systems as much as pessible, and with regard to the pertions of the
existing systems that will be preserved and rehabilitated for the futurs,
Fields should be of sufficient size to permit both efficient irrigation
practices and efficient machinery use as these skills develop and machinery
becomes available in the future.

Many areas in the project are characterized by sodic lands, i.,e., high levels
of exchangeable sodium, Use of gypsum amendments is plannad to repiace the
sodium with caleium at an average rate of 13,500 kilograms por hectare (6,0
short tons per acre) on the affscted lands, Mining, screening, handling and
hauling this amendment to the farm site would be project functiors anc 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 Shamalan Canal and the main drains, and a fair road exists on the
desert floor parallel to the western border of the project, but there is a
complete lack of farm and farm to secondary roads. The average farmer has
access to these existing secondary roads only on foot or by draft animal.
With the projected development of agriculture, farm surpluses will emerge and
will require transportation to the secondary roads. Therefore a system of
service or tertiary roads is planned as a project expense at intervals of two
kilometers (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, 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 water. The main canal at prasent
cannot be closed for cleaning for more than L5 days per year, which tends to
aggravate drainage problems and to prevent sufficient "down time" for ccr-
rective maintenance, During the construction period, approximately 100 wslls
should be drilled at appropriate intervals in the area, to provide potablc
water to residents, and to increase average canal down time to 75 to 90 days
per year,

The Shamalan Project area soils are suspected of having massive deficienciss
of levels of adsorbed phosphates. Iron and zinc may also be low. Actual
requirements can bs determined only by continuing field tests, but on the
basis of findings in other old irrigated areas, deficiencies ranging un to
450 to 900 kilograms of P20g per hectare (LOO to 800 pounds per acre) could
exist. Although no specific projsct cost is allowed for this function, the
25% overhead and engineering contingency may cover the costs, if tests and
field work indicate that such deficiencies exist and should be overcome as
part of project development, Initial applicati:a o such largs amounts of
fertilizer would be beyond the capacity of prolzct rarmers, but annual ap=-
plications would be farmer responsibilities ani costs.

Operation and maintenance of the present irrigation, drainage, and road
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system is not adequate, Iethods 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.

Agricultural Problems and Needs

Agricultural problems and needs are the outgrowth of centuries of farming
with methods which tend to impoverish lands and depress yields. idany of the
 agricultural problems can be traced to physical causes; others have an in-
stitutional or social base,

It host of physical factors contribute to poor farm returns. These include
inadequate land preparation; poor seed and inefficient seeding; inferior crop
and livestock varieties; lack of soil-buildinz rotations (although some
alfalfa is grown, none is ever plowed urder as Jreen manure); the nonavail-
ability of commercial fertilizsr, and pest and diseace control agents; and
lack of farm machinery. Other 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
Fypsum as an amendment for sodic soils,

The basic negating social causes for poor performance can be said to be the
traditional attitude of the farmers, their lack of encentive, and a scanty
understancding of scientific principles of farming., Among the results of
inhibiting or negative attitudes are the nonavzilabili‘y of farm credit,
continued use of oxen, a feudal farm sharecropper sitmation, holdings wnich
conform to the oxen-sharecropoer complex of labor, fragmentation of farms,
rudimentary development of an urban market and resultant low demand and weak
price structures for farm products, and poor transportation, handling; and
marketing systems. Low levels of education, sanitation and health, and a
shortage of practical extension, demonstration, and training programs also
result from these negative attitudes.

The traditional attitudes of subsistence peasants must yield if the area is

to progress, but transformation of subsistence peasants to commercial farmers
will require a revolution in mental concepts.

Institutional Problems and Needs

It is obvious that a great change must occur if the area is to progress and
to realize its potential. Not only must project works be installed and
operated efficiently, but the farmers must develop and apply agricultural
techniques which will result in greater returns. To facilitate the change
in social attitudes which must precede and accompany any physical develop-

social and financial legislation, The Cadastral Survey of the Shamalan area

ment, the government should smooth the way by preparing and enacting basic ///

presently being completed is essential for determining land ownership. Whenl/‘
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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 be 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 initial-
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 purchasable by the farmer with his
credit, so he can procure his requirements on site and in proper season,
Initially the Afghan Govermment will have to provide the credit and purchase
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 important as the use of tenants decreases.

Another basic question that can be solved only 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 base
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, and these should be considered if new
settlement is contemplated. However, the bulk of Shamalan lands are private-
ly owned, and new settlement appears unwarranted, First preference for any
surplus lands should be made available to existing farmers whose¢ present
holdings are too small,

Strong legislation is required in the field of project repayment, If the
project develops as projected, the farmers would definitely have the ability
to pay the annual operation and maintenance charges, 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 bencficiaries of
project development would emerge and operate businesses which could not exist
in the absence of the projecte Therefore the farmers should be assigned re-
payment of the principal portion of capital costs; the interest portion would
be collected indirecetly from Secondary sources,

Rules on correct operation and maintenance should be promulgated and en-
forced. Irrigation water should be measured, and releases made by right and
on a demand basis, Assessments should be made accurately and promptly, and
collected systematically, The collection of{water tolls and land taxes VSR
could be consolidated to reduce administrative costs. In any case rulés
and regulations on tax collsction of all types in the area are sorely needed,



Other Problems and Needs.

There are roughly 1,000 hectares (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 seasonal irrigated pasture, Surplus water available 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 gypsum,
Practicability of this will have to be determined by field and laboratory
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 flood control, Additional gates could be installed at Kajakai
Dam to control floods more accurately.

Sediment encroachment in the Kajakai Reservoir is depleting its storage
capacitys This will adversely affect water supply for irrigation and power
and flood control capabilities to an extent which cannot be accurately pre-
dicted at this time, As the Kajakal 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 studies of sediment inflows to the Kajakai and
Arghandab Reservoirs in support of recommendations by USAID/Afghanistan that
detailed studies be programed for the future. A statement by the Geolegical
Survey of their preliminary findings is included in the Water Supply chapter
of the report.






CHAPTER IIT

Introduction

Background of Helmond Valley Development

The Royal Government 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 liver and the Arghandab, 1ts princi-
pal tributary. This work dates back some 50 or 40 years, and its objectives
have been the creation of productive agriculture in the area, and settlement
of landless veople from other regions of Afghanistan, Commencing with the
@arly years of this century, and continuing to the present, many attempts to
develop the area have been made., The following outlines the history of de-
velopmental work here, and brings the time and concepts into focus,

Soon after the turn of the 20th century the Afghan Government became inter-

ested in the Helmand region, and undertook revair and rehabilitation work on
old irrigation systems, A particular case was the Seraj Canal which heads

"~ on the left or east bank of the Helmand above Girishk, and irrigates valley

and bench lands cownstream as far as the Arghancab River.

The early work on the Seraj Canal evidently was undertaken to improve farming
and settlement opportunities in the valley, and apparently much of this work
was directed to provide homes and farms for Turkoman and Uzbek refugees from
the Soviet Republics north of the Amu Darya or Oxus River. This early work
indicated a desire on the part of the Afghan Government to exploit the poten-
tial agricultural and settlement opportunities of the Helmand Valley region.

In the late 1930's, the Afghan Goverument ennloyed a team of Japanese engin-
eers to improve and rehabilitate the old Deh Adam Khan Canal, which later was
realined and designated the Boghra Canal, This canal diverted water from the
Helmand River above Girishk, and irrigated alluvial valley lands along the
right and west bank of the Helmand River. This canal had functioned for some
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
west bank as far as the system would reach, This work was initiated with
hand labor, anc hac not extendec more than 1l kilometers when the Second
World War compellec the Japanese to withdraw in Tebruary 1942,

During the war years excavation was continued by the Afghans, and by 1946
26 additional kilometers of the canal were completed. This work included
an important revision in plans, as the points of diversion-and intske were
changed and entire canal sections were relocated.

Work on the Deh Adam Khan Canal was the forerunner of the much more extensive
Helmand Valley Project development which began scon after World War IT and

continued through the 19507's. After the war the ioyal Government of Afghani-
stan (RGA) contracted with Morrison-Knudsen Coce, Inc., a major American-based
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construction firm to carryout construction work on various capital projects
within the country. In 1946 the firm established an affiliate, Morrison-
Knudsen Af:hanistan, Inc., (MKA), to handle its afghan operations. KA es=
tablished operating headousrters 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 Government decided that the canal, now designated the

Boghra Canal, should be enlarced and extendad to irrizate barren desert bench-
land at areas now known as Nad-i-Ali and ilarja, as well as valley lands in

the vicinity of Girishk, %ith these new concepts, what had originally started
as a modest undertaking of rehabilitation and improvement of the Deh Adam Khan
Canal was. now a major regional development principally concerned with develop-~
ing new irrigated lands and improving agriculture. IMKA, in addition to RBoghra
Canal work, over several years built roads, established permanent camps and
towns, and trained many people in various skills, performing activities which
have had far-reaching effects in the continued development of the country.

Some time after the Boghra Canal work got well under way, it was realiged
that the Helmand River, although a bountiful supplier of water on an annual
basis, often had a very 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 L5 kilo-
meters below Darweshan and the Arghandab Valley in the vicinity of Kandahar,
Two major dams were constructed, the Kajakai on the Helmand River about 120
kilometers above Bost, and the Arghandab on the Arzhandab River about 30
kilometers northeast of Kandahar. The Boghra Canal was extended from the
diversion works above Girishk to a point southwest of Marjas; the Shamalan
Canal was constructed to branch from the 3oghra about 30 kilometers below
the diversion dam and extended along the right bank of the valley alluvial
lands nearly to Darweshan; and the Darweshan cdiversion dam and canal were
built to serve lands along the left bank for a distance of 50 kilometers.

In the Arghandab Valley, Arghandab Reservoir providec a more reliable water
supply; the South Canal was constructed to serve land in the Central Arghan-
dab area around Kandahar; and the Tarnak Canal, an extension of ths South
Canal, served the Tarnak area south and southwest of Kandahar to the vicinity
of the present Kandahar International Airport. In adcdition, extensive irri-
gation laterals and drainage systems were constructed in the Nad-i-Ali amnd
Marja areas and a substantial part of the major crains required were con-
structed in the Shamalan and Darweshan areas. A small hydroelectric plant
of about 3,000 KVA was constructed on the Bozhra Canal about midway between
the diversion dam and Girishk as one of LiA!'s last jobs in the Helmand Valley.

This construction activity between the Helmand Valley Authority (now the
Helmand Arghandab Valley iuthority) and MKA, was carried ou: osircen 1946 and
1959. When contractual arrangements between RGA and MKA were terminated in
1959, it was contemplated that further development work, such as laterals,
secondary and farm drains, and land leveling would be done by the Afghan
Construction Unit (now the Helmand Arghandab Construction Unit) with the
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possible exception of some development work on farms to be done by land-
owners .

At the time IKA closed down its Helmand Valley Project operations and HAVA

and HACU assumed primary responsibility for further cevelopment work, most
units of the Helmand Valley Project, particularly the Shamalan, Darweshan,
Central Arghandab and Tarnak, were only partially complete, and efficient
irrigated agriculture was not possible over much of the area for which supply
~ canals had been provided. The Marja and Nad-i-Ali areas had been provided
fairly elaborate c¢istribution systems, and considerable drainage work had
been done in an effort to overcome very bacd waterlogzing 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, particularly in the South Tarnak area near Kandahar, and has
extended supily canals and laterals into such new areas as the Zarest at the
lower end of the Shamalan 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 caomplete within the service area of
the Shamalan and Darweshan Canals, most of the irrigable lands in these units
are still without mo.ern efficient distribution facilities. 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 and drainage, and land preparation and develop-
ment work in the Tarnak zrea is not complete. A serious deficiency is the
total absence of roads within most of the farm areas.

In the early 1960's, development of the Helmand Valley entered a new phase.
By 1959, Morrison-Knudsen Afghanistan, Inc., and its affiliate the Inter-
national Engineering Company, Inc., had completed major reservoirs, canals,
and other works, but only in a few instances was any land development and
related work accompli:hed. TVhen the contractual arrangement was terminated
in 1959, the project could be considered only partially complete, for many
lateral systems, major and minor drains, and much land preparation work re-~
mained to be done before the project lands could produce full -benefits, It
was contemplated that further development work would be carried forward by
the construction division of the Helmand Valley Authority, or possibly through
construction contracts with qualified private contractors.

The Helmand Valley Authority, with its own financial resources and some grant-
in-aid funds advanced by USAID, carried work forward to a limited extent.
However, as equipment wore out efficient operations 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 vroject in an expeditious
mammer, and to advise on existing operations.

USAID in turn requcsted the Bureau of Reclamation to direct and make the
necessary studies, and cevelopment of the Helmand Valley entered a new phase.
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Accomplishments of Work to 1960

When MKA left the valley, much construction and some land development work

had been accomplished. Although exact acreagze and expenditures are not known,
estimates on cevelopment by stage and on amount and allocationd of expenditures
are shown. Although figures are approximate, they ooint out the course of
work to 19604 it i i

Estimates of irrigated areas in the units developed by the HAVA, and of the
older irrigation systems in the Helmand and Arghandab Valleys, indicate that
the gross area under irrigation in the Helmand Valley is 101,500 hectares -
(251,000 acres), including 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 reoular water supply, largely by Kajakai Reservoir (see Table 1).

In addition therc may be {5,000 hectares (112,007 acres) jrrigated in the |
Arghandab region, principally in the North Arghandab, Cen’ral Arghandab, and
Tarnak units. This region is supslied water regulated by Arghandab Reservoir.

In the Helmand Valley, the Marja, Nad-i-Ali, Shamalan, and Darweshan units are
served by major canals constructed by the Helmand Valley Authority. The Seraj
and Kajakai area, and the lower Helmand area are served by old diversion and
canal systems and receive the benefits of a requlated water supply by Kajakai
Reservoir, but are not provided with modern irriga‘tion, crainage, or land prep-
aration,

The gross areas receive full or partial water supoly and include lands of
various quality. In areas such as Nad-i-Ali and rarja, poor drainage and
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, approximately 32,000 acres are now classified irrigable of the gross
area of 0,000 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 early
years of the century, extending through the 1950's and continuwing into the
current 1960's, the Afghsn Government has made a concentrated effort to re-~
establish populations in this region. By improving the water supply and
bringing in new land under the extensive canal systems, new farm units have
been established on which landless valley resideats were settled, Emphasis
was placed on bringing in settlers from throughout the country, with partic-
ular attention to settling Kochies, or pastoral anomads. Farm units allocated
to settlers by government policy were small however, and generally inadequate
to provide more than a subsistence standard of living., In areas where farm
families were located on small tracts wher- poor drainage and salinization
developed, such as the Nad-i-Ali area where several thousand settlers were
originally located, many families abandonecd their farms. The same situation
has prevailed to a considerable extent in the ilarja area, and to a lesser
exbent in other project areas, particularly where abundant water supply was
used in conbination with poor drainage.

Although large capital investments have been mads to develop the Helmand
Valley, the returns have been disapnointingly low. A number of reasons con-
tribute to these low returns, including irrigation ¢ unsuitanle lands wish
poor soils, waterlogging, salinity, and othsr inhibiting factors, incomplete
or poor land preparation on irrigable lands, and poor farming practicess

To date, the RGA has expended more than 195,000,000 in all currencies for
development work in the Helmand Valley., Tuncing for development of the pro-
Ject has been from t'ree soutces. The Afchan Government relied upon its own
finaneial resources cdu:ing the initial construction work, and has continued
to advance funds toward project construction since 1946, Two loans were
obtained from the Export-Import Bank, and grants have been made by the U, S,
Government through the International Coojeration idministration (now USAID),
The loans, grants, and advances are sumnarized by source in Table 2, and by
function in Table 3.
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TABLE 2

Source of Funds for Helmand Valley Development, 19L6-1965

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

2nd Export-Import Bank Loan, 1951 MKA Contract

ICA Grant - 1954 MKA Contract

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

RGA Advances 1946-196l

Total (dollars)

Afghenis & Pak Rs. l/

TOTAL, all Currencies

1/ Converted to dollars at then current ratio.

-1 -

$21,000,000
18,300,000
2,880,000
3,621,000
$h5,7913000
21,492,000

$67!283;ooo

o ¥ il

28,204,000

$95,487,000



TABLE 3

Expenditures in Helmand Valley by Function

Reservoirs and Major Waterway Structures

Kajakai Dam and Reservoir $13,431,000
Arghandab Dam and leservoir 7,490,000
Boghra Diversion and Powerhouse 3,502,000
Boghra Canal 8,761,000
Siphons, etc. 75,000
South Canal and Diversion Dam 3,30745000
Shamalan Canal 5,107,000
Miscellaneous 109,000
Subtotal, Reservoirs and Major Structures $41,782,000
Land Development
Nad-i-Ali 2,972,000
Marja 8,393,000
Shamalan L,709,000
Darweshan, including diversion dam and canal 7,010,000
Seraj 250,000
Tarnak 7,425,000
Arghandab (north) 151,000
Arghandab (south) 109,000
Subtotal, Land Development $31,019,000
Engineering, Construction and iliscellaneous
Roads 9,863,000
Powerplants -~ Girishk, Arghandab and Kandahar 3,580,000
Services, surveys, etc. 2,164,000
Subtotal $15,607,000
TOTAL

$88,L08,000

Other expenditures were made for hydrologic studies, buildings, camps through-
out the project arcas, and miscellaneous work at various points in the valley
and bring the accountable total to almost $93,000,000. Such miscellaneous
items as schools probably bring the accountable total since 196l to more than
$95,000,000,
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Bureau of Zeclamation _ctivities in the Helmend Valley

From 1960 to the present, the 3Sureau of Reclanation has been engaged in the
Helmand Valley. Its functions to 1964 were advisory, primarily in the fields
of design, construction and operation and meintenance. In 196L the Bureau
adced a planning team to its staff, to analyze proposec expansions of the
project, while continuing its advisory functions.

The 3ureau has had lonz experience and technical competence in planning and

in preparin: related reports and its stuc1es are geared to determine the best
possibilities ror project development, anc to avoid cevelopment of uneconomical
projectst This is particularly important in cajitel-short nations such as
Afghanistan, where cajital and human resources should be allocated for maximum
production. In addition to demonstrating practical development of land and
water resources, 3ureau analyses satisfy the legel recuirements of United
States foreign aid criteria,

When loan apnlications for resource development drojects are considered by

the Agency for International Development, the ajolications must demonstrate
that a proposecd development project meets certain criteria relating to econouic
ic and enginesring f6a51b111ty. This solicy, clearly enungisted in Section
101 of the iroreilsn . and Related Agencies Appropriation Act of 1963, "re-
guires that none o“c the funds therein aporonriated (other than funds provided
under the Authorization for "International orgznizations and programs") shall
be used to finance the ccustruction of any new flood control, reclamation, or
other water or related land resource project or prosram which has not met the

. standards and criteria uscd incetermining the feasibility of r'tood control,

reclamatlon, and other water and related land regources propramb and progbcﬁs

proaosed for constructlon w1th1n tbe Unlted Stﬂtes of Amerlca as per memoran-—
Congress, Lay 29, 1962 sets out pOllCleS, Standards and proce*ures for such
projects. The provisions of this legislation have been contained in all sub-
sequent appropriation acts since 1963. Therefore, water resources programs
are analyzed accordingly, and projects must stand the test of economic justi-
fication and financial soundness to qualify for loans under the Foreign Aid
and Related Agencies Anoropriation Act.

In 196l the Reclamation planning team was requested to select an area for
irmediate study. Selection followed the princinle that areas with potential
for producin- the greatest economic returns in the shortest time should be
given first priority. After consicdering soil, remaining engineering and de-
velopment work and costs of such work, quslification of the farm population,
proximity to market, and probable returns after cevelopment, the Shamalan area
was selected. This unit was considered to have the best chance of successful

l/>Quoted from WFeasibility *tuc:es, Fconomic anc Technical Soundness Analysis,
Capital Projects", October 1, 196l ~ Deonartment of State, Agency for Inter-
national Develop.ent, Washiungton, D.C., :[, O, 1221,2, pg, IV. Underscoring
supplied.
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development and of meeting the legal requirements of the Foreign Aid and
Related Agencies Appropriation Act.

Shortly after the Shamalan 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 proposed equipment loan became available. The western
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 as aerial photographs

for a mapping base became available, and various phases of the investigations
have continued as long as required. These consisted of detailed land classi-
fication, drainage, economic, hydrologic, and irrigation demand investigations.
The objective is a plan to irrigdte and drain the gross area, provide roads,
wells, and land development as needed, and to demonstrate the feasibility of
such work.

The expenditures made specifically for the Shamalan Canal and for land develop~
ment from 19L6 to date represent almost $10,000,000 and a reasonable share of
Joint costs of the storage dam, the Boghra Diversion Dam and the Boghra Canal
above the Shamalan bifurcation bring this figure to at least $16,000,000.

Since the irrigablc lands under the Shamalan Canal comprise about 32,000 acres,
this represents an existing investment of about 500 per irrigable acre.

In the cconomic analysis of the project, however, all previous investments

are considered as "sunk" costs and will not bc considered in estimates of
annual cost or constitute any part of the cconomic analysis. This is based
on a legal requiremcnt made in 1963 beforec Burcau of Reclamation planning
investigations werc initiated. Project costs arc considered on the additional
or incremental costs required to complcte the irrigation and drainage systems
and to properly preparc the lands so that efficient irrigated farming will be
possible. Annual projcct costs arc the amortized incremental investment, plus
annual operation, maintcnance and replacemcnt costs, Benefits are considered
the difference betwcen estimatcd future nct farm rcturns and prcsent net farm
returns, less any loss of benefits duc to project construction.

This report, which supersedes and updates the "Draft Feasibility Report, West
Shamalan Division, Shamalan Unit," December 1966, presents general information
on the Helmand Valley Project, and specific information on the economic and
physical feasibility of development of theé Shamalan Unit. This area includes
all lands bounded by the Basharan Wash to the north; the foot of the desert
escarpment to the west; the Helmand River to the east; and the Helmand River
and the Dasht-i-Margo 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 irrigable. The plan of development also proﬁidesﬂlaterai“capacity to
serve some U,L97 hectares (11,112 acres) of class 6W lands, which are not
suited for irrigation but which have been provided water in the past and
probably have established water rights.
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Previous 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 been given to development and
utilization of land and water resources of the basin, with particular 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, are quite comprehensive, and involve detailed research and data
relating to agriculture, soil resources, water supply, engineering factors,
and economic appraisals. An examination of various available reports and
memoranda reveals that a great deal of good information and advice has been
supnlied, which, if accepted and followed in the past, would have resulted
today in a marked imorovement in agriculture and irrigated farming within
the Helmand Valley region.

Some of the more important reports which give information or make recommend-
ations relating to the Helmand Valley in general, and may apply specifically
to the shamalan Project area are:

"Report on Development of Helmand Valley, Afghanistan" -~ prepared for the

International Cooperation Administration by the Tudor Tngineering Company,
Washington, D. C., November 1956.

"The Kabul, Kunduz and Helmand Valleys, and the National Economy of Afghan-
istan" - a study of regional resources and the comparative :<vantages of
development - by Aloys Arthur Michel, sponsored by the Office of Naval
Research - Renort No. 5, printed by National Academy of Sciences, National
Research Council, ‘lashington; D. C., 1959,

"Afghanistan « Drainage and Related Problems" - by C. R. Maierhofer,
dureau of Reclamation, Denver, Colorado, ’ipril 1961,

"The Helmand Valley - An Overall Review" ~ report by J. S. 3enz and
Fo Ni Holmgreen for USAID/Afghanistan, November 1962,

"Drainage and Related Problems of Irrigation in the Helmand Valley" - by
Ce iis Maierhofer, Bureau of Reclamation, Denver, Colorado, April 196l.

"Report on Soil and Water Resources of Southwest Aighanistan" - Volume I =
General; Volume IIT - Project Areas - prepared by the International Engin-
eering Company, Inc. (an affiliate of lLiorrison-Knudsen Afghanistan),

San Francisco, California, September 1959;

"Afghanistan - Economics of Agricultural Production in Helmand Valley" -

by Ira M4 Stevens, ureau of Reclamation, and Kamal Tarzi, Helmand
Valley Authority, October 19654
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"Draft Feasibility iieport, West Shamalan Division, Shamalan Unit, Hel-
mand Valley Projecct, Afghanistan" - U, S, ‘ureau of Reclamation, M, G
Barclay and "y G Whitaker, Bost, Afghanistan, December 1966.

"Appendix A, Agricultural Economics, West Shamalan Division, Shamalan
Unit, Helmand Valley Development Project", - U, S, Bureau of Reclamation,
Bost, Afghanistan; January 1967.

In addition to these reports, many memoranda, short reports on specific
subjects, and other documents pertaining to the Helmand Valley or to speci-
fic aspects have been writteni Many of these documents were originally in
MKA files, or in the files of the Helmand Valley authority or other agencies.
These documents include design memoranda, memoranda relatitg to proposed
development of certain phases of the Helmand Vallecy Project, Export-Import
Bank loan applications, and related feasibility reports. Host of the files
of MKA were turned over to the Helmand Valley authority by MKA in 1959,

In the course of moving and reorganization by HVA, much of this material

has been lost or misplaced and can no longer be located,

The "Tudor" report, prepared for the International Cooperation Administration
in 1956, was made to review developments in the Helmand Valley and identify
problems so that dccisions could be reached relatinz to further financing
and developments The study was conducted by an outstanding group of experts,
contains pertinent information on the existing state of agriculture and
project works, and suggests logical steps for furthcr developient. This
team made strong recommendations relating to the improvement of agriculture,
change in land use in some areas, size of farm units, operation and maintea
nance, and further project development.

The "Kabul, Kunduz, and Helmand Valleys, and the National Tconomy of Afghan-
istan" report by Aloys Arthur iiichel is generally not available, as its dis-
tribution has been on a limited and selective basis, However, sections of
the report relating to the Helmand Valley give an incisive picture of the
history of development, and related problems.

The C. R. Maierhofer reports in 1961 and 196l give information on drainage
and other problems relating to irrigation in the Helmand Valley. iiaierhofer
found that although drainage is an important problem in the valley it is by
no means the only problem, nor even the principal problem. Maierhofer re-
garded rectarded agriculture and lack of proper operation and maintenance

of the irrigation system to be primary problems in this area.

Another generzl report "The Helmand Valley - in Overall Review" by Benz

and Holmgreen for USAID/A in 1962 reviewed problems as of that time. This
report recoamended concentration on the area under water command, and avoid-
ance of extendinc irrigation to new areas,

"Report on Soil and Water Resources of Southwest Afghanistan" is commonly
known as the "Fly Report" in recognition of Dr. Claude L. Fly, who exercised
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general supervision of investigations and studies conducted by International
Engineering Company, Inc., in connsction with this report. The Fly Report

is the result of extensive reconnaissance investigations of the soil, water,
and climatic amd economic aspects of the Helmand Valley Region. This report
presents an excellent reconnaissance appraisal of the agricultural and land
resources of the region, and also provides important information on the
development potentialities of irrigation. It identifies many problems re-
lating to the further development of irrigated agriculture, Unfortunately,
much of the work done by Mr. Fly was concurrent, or even after, construction
of important engineering works by the Helmand Valley Authority and apparently
little recognition was given to information and guidance made available in
the report. Land and soil surveys were made to determine land use, soil
characteristics, and other factors. These details were mapped by recon-
naissance surveys, and maps comoiled on a scale ol 1:20,000 from survey data
sketched on aerial- photographs, The original maps were never reproduced

for inclusion in these reports as they constitute a massive volume of material,
but the original transparencies are now in the files of the Engineering
Division of the Helmand Arghandab Valley Authority.

The Stevens»Tarzi report "Afghanistan - Bconomics of igricultural Production
in the Helmand Valley", presented current general information on the agri-
cultural, economic and social situation in the Helmand Valley Project.

The Draft Report on the West Shamalan Division and the Agricultural Economics
Appendix were prepared by the Bureau of Reclamation planning *e2am to meet the
request for studies on a portion of the Shamalan Unit. This cyaft report
makes a preliminary economi¢ and enginecering analysis of the wcelern portion
of the Shamalan Unit, and is scheduled for replacement by a complete analysis
and plan of development on the full units
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CHAPTER IV

General Description

Location and Physical Fcaturcs

The Helmand River basin occupies roughly the southern half of Afghanistan
(sce General Map.) The ccntral section of the basin in the vicinity of

Bost and Kandahar, the genoral arcas where most currcnt Helmand Vallcy
water resource development has occurred to datc, lics in the vicinity of
longitude 65° cast and latitude 31° 30" north. The main stem of the Helmand
River rises west of Kabul high on the southern slopes of the Koh-i-Baba and
Hazara. rangcs, which rcach clevations of as much as L, 400 meters (14,400
fect)s These mountains arc part of the renowned Hindu Kush range.

From its sourcc thce Helmand flows southwestcrly about 550 kilometers (340
miles), dcscending to an elevation of approximately 750 meters (2,460 fect)
at its confluence with the Arghandab River at Kala Bist, an important his-
torical site wherc Ghaznavid kings cstablished forts and castles and held
court some 800 to 900 years ago. Below Kala Bist the river continues in

a south and southwest dircction for another 120 kilomcters (75 miles). then
turns and flows westerly for 200 kilomcters (125 miles) into the Chahkansur
region of southwestern Afghanistan: Herc the stream turns abriuptly northward,
flowing into the Siestan basin on the border betweecn Iran and iAfghanistan
and reaching its lowest clevation of L8l metcrs (1,590 fect) above sea level.
At this point the stream forms a landlocked leke and morsh arca, This lake
varies from year to year in content and area according to inflow and evap-
oration,

The Arghandab River is thc most important tributary of the Helmand River.
It heads in the region southwest of Ghazni, flows southwesterly about 250
kilometers (155 miles) to a point a short distance below Kandahar, then
westerly to its junction with the Helmand at Kala Bist,

Most of the streamflow of the Helmand and Arghandab Rivcrs originates in

the headwater arcas, either from rainfall at the intcrmediate elevations in
winter and spring, or from suowmelt at the higher clevations during late
spring and carly summcr. The lower sections of thc basin are desert areas
with 1ittlc or no runoff, except for flash floods which result from intense
but usually local rainstorms, These strcams arc the main sustaining resource
of the region,

The northcrn half of the basin, generally the portion north of Kandahar and
Girishk, is largely desert upland with ruggcd terrain and large hills and
mountains dovoid of treces and shrubs, Other vegetation is sparse. The
southern part of the basin is descrt plains intcrsperscd with low to intcre-
mediate mountain ranges and isolated groups of hills, The mountains rise
200 to LOO meters (650 to 1,310 feet) above the surrounding terrain. The
Dasht-i-Margo (Descrt of Death), lying north and west of the Helmand River,
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is a stony descrt wherc the land surface is generally armorplated to a depth
of several centimcters with "desert pavement!, actually gravel and small
stones, blackened from cxposure and mineral stain. The Registan Desert
(Place of Sands) is a sandy desert lying south of the Arghandab and Helmand
Rivers. This is a great wasteland of sand where snormous crescent-shaped
dunes spread across the landscape., Due to the prevailing winds, particularly
in the southern arcas in the vicinity of the Iranian frontier, the dunes
continually shift and move across the desert floor.

The Shamalan Unit occupies the alluvial plain along the right or west side of
the Helmand River beginning at a point about 8 kilometcrs (5 miles) above
Bost, and extending dowmstream some 60 kilomcters (37 miles) to the vicinity
of the Marja and Darweshan Units. The location of these units and their re-
lationship to one another and to the main canals is shown on %he key map.

Climate

The climate of the Helmand Valley region is hot and very arid, particularly

at the lower clevations where precipitation is scant. Summers are hot, es-
pecially during June, July and Avgust, and in the lower section of the basin
maximums of above 52° centigrade (126° Fahrenheit) have been reported. The
winters are mild, with minimum temperatures not usually below freezing. How-
ever, minimum temperaturcs rcach such levels as to make growing tropical and
subtropical plants such as citrus, dates, and bananas impractinal. In general,
the days arc bright and sunny and cloudy days generally occur in the winter.

One adverse climatic phenomenon of the Helmand region is the sand and dust
storms which may occur at any time throughout the year, but are most common
in spring and fall. These storms arc usually of local origin and are caused
by winds which pick up sand and coarser particles from the desert floor and
sweep them along, somctimes severely limiting visibility for several hours,

The regional dust storms which cccasionally occur in the central part of the
basin are often generated by high winds in thc Chakhansur district. Here
winds reportedly reaching velocitics of 160 or more kilometers per hour (100
miles or morec per hour), pick up sand and dust and whip it aloft into great
clouds, These clouds move north and northeast and the finest particles even-
tually reach heights of 2,500 to 3,000 meters (8,200 to 9,840 feet) above the
surrounding terrain, Although the dust particles in these high storms are
microscopic in sizc, the atmosphere becomes so saturated that horigzontal
visibility on the ground may occasicnally be reduced to less than one kilo-
meter during periods of highest intensity, and often the ground cannot be
geen from an airplanc when flying at an clevation of 1,000 to 3,000 meters
(3,300 to 10,000 feet) above the surface, These storms may last for several
days and dust may sift from the atmosphere for a wcck or more. Small whirl-
winds, crcating "dust devils" arc common on the desert at any locality or timc.

Precipitation in the central section of the basin at and near Bost i/ averages

1/ Based on water year of October 1 through September 30,
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135.5 millimeters (5.3 inches) annually anc¢ occurs in the form of rain. The
minimum annual precipitation for the period of recorc, 9L.8 millimeters (3.7
inches) occurred in 1959, and the maximum annual precipitation of 15,7 milli-
meters (7.7 inches) occurred in 1956. Almost all precipitation occurs from
November to April, although some precipitation has infreguently occurred in
July. During the rest of the year, little or no oisture falls. Average
figures for precipitation and cistribution curing the "rainy" season for the
periocd of record from Bost and Chah-i-anjir stations follow:

Month Millimeters Inches Annual
Distribution

Novernber 9.1 0.36 6.8
December 30.3 1,19 22.L%
January 33.3 1.31 2.6
Tebruary Te3 0.29 5645
March 25.0 0.98 18,45
Subtotal 121,2 Le77 89.5%
May-October 14,3 0.56 10:5%
TOTAL 135.5 5.33 100..0%

Almost 90 percent of total rainfall occurs from Noveiber to .ipril, anc over
65 percent in December, January and March., This fall and spring moisture
supplies part of the moisture required for wheat procuction and provides

some sparse pasture for livestock on desert ancd waste valley lands. However,
most of the water supply required for wheat, and all required for summer and
fall crops, must be supplied by irrigation.,

nost precipitation occurs as small daily amounts of o few millimeters.
However, an occasionally fairly heavy rainstorm causes flash floods, resulting
in damage to roads, canal structures and bridzes, iiaximum precipitation
occurring in a single month at Bost was in January 196l when almost L7 milli-
meters (1.8 inches) fell. Doubtless far greater amounts of high intensity
rainfall have occurred in local areas but because of lack of records the
volume has not beecn determined.

Evaporation in the central Helmand Valley is very hizh and greatly exceeds
precipitation., Records were obtained at Chah-i- njir for the period of
January 1951 through November 1954, and at Bost from April 1955 through
September 1965. Using the Chah-i-Anjir recorc for its entire length and
the Bost record through September 1960, the weighted average for a period
of approximately nine years of pan evaporation is as follows:
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Weighted Evaporation
(Chah-I=injir and Bost)

free llater Surface

Pan Evaporation (coefficient 0,75)

1T 1Imeters Inches iillineters Inches

October 201 7.91 151 5493
November 130 5¢12 28 3.84
December 83 3.27 62 2.L45
Jaduary 81 3.19 61 2039
Tebruary 106 Leo1l7 80 3.13
March 164 6.146 123 Lo8L
April 250 9.8 188 7.38
tay 3L5 13.58 259 10,19
June L38 17.2L 328 12.93
July 116 16.38 312 12,25
August 370 14,57 278 10,93
september 268 10,55 201 TeI1
TOTAL 2,852 112,28 2,141 8Li420

Annual pan evaporation at Chah-i-iAnjir was about eight nercent above Bost,
although during winter and sprin~ evaporation is greater at Bost. Chah-i-injir
is on the desert terrace some cistance from the river, while the weather
station at Bost is adjacent to the river, and humicity anc wind probably account
for differences in overall annual amount.

Evaporation data was collected by use of evaporation pans constructed of
galvanized mctal with dimensions of 1.6 meters (57 inches) in diameter and
27 cm (10,6 inches) deep. They are set on a brick base on the ground in
contrast with the wooden cross slot base norially usec by the U. S, "!eather
Bureau, Therefore, the coefficient normally usec for convertingz pan evapora-
tion to free water surface evaporation may be slightly different from'the

U. S. Weath r Burecau coefficient of 75 percent used to compute free water
surface evaporation,.

Relative humicdity in the area is not knowa precisely cue to lack of reliable
records. However, the area is characterized by very low humidity on the
desert, risin;, in the irrigated areas under the influence of the irrigation
and drainage systcms and transpiration from vecetation.

Temperature cata -or the Bost area is also based on recorcs for the water
year of October 1 through September 30, The cata cover the period of
January 1955 to Septembcr 1965 inclusive collccted at the Bost weather
station.
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Temperature .Jaba “or Bost
(Degrees Centigrade)

Month Avr Max Avr Min Max Year Min Year
October 29.5 8.4 38.8 1960 1.2 1958
November 210 9 3 ° 8 31 . 0 1956 - h . 5 1959
December 15.3 2.7 27.3 1959 11,6 #* 196
January 1.2 1,9 24,8 1950 - 3.9 1960
February 18,9 2,9 29,0 1960 - L.l 1959
April 29,5 13.0 39.7 1558 2.9 1960
May 35.2 17.0 46.0 1956 8.9 1960
June L0.0 20,8 Lh5.6 1940 1.8 1955
July 41.7 23.4 L6.3 1955 16.7 1958
August L0.5 20,L L5.7 1955 14.0 1955
September 36.L 14.9 L2.7 1960 8.0 1955
Anmal,®c 28,9 11.7 37.5 3.3

Anmual,°F 8.0 53.1 99.5 37.9

# Denotes extreme (46.3° ¢ = 115,3° F; -11.6° ¢ = 11,1° F)

Records at Chah-=i=-Anjir begin in Jamary 1951 and the station was closed in
October 1956, Maximum temperatures recorded at this station are about 3°
centigrade above those for the Bost station, and the average maximum is about
19 higher. Since Chah-i-Anjir is situated on the dry desert terrace, the
higher temperature probably results from absence of the cooling effect of the
river and irrigated lands near the Bost station.

Water Resources

Ground Water. Little information is available concerning the ground water
resources of the Helmand Valley region. In certain sections of the basin
extensive areas are irrigated by means of kareezes, which drain water from
the top of the ground water reservoirs. Most of the ground water sources
which are developed by kareezes are relatively shallow, probably not ex-
ceeding 10 to 20 meters (30 to 65 feet) in most instahces.

In the Kandahar area a few deep artesian wells have been developed which
presently produce a continuous flow, generally less than 200 liters (53
gallons) per minute. Deep water aquifers may be available in some localities.
Before availability of deep ground water can be known, extensive detailed
studies will be required.
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Although ground water studies have not been made in the alluvial valleys in
the basin, limited informaticn on geclcgy and cbservation of a few wells
indicate a possibility for develcping adequate water from this source for
domestic and municipal use at some localities. Along the Helmand River the
valley alluvial deposits usually extend laterally across the valley from
edge to edge, and the depth above bedrock appears to be adequate to form
good ground water reservoirs. Scme test borings have been made which indi-
cate that permeable gravels cverlying bedrcck may generally be 10 to 12
meters (32 to 39 fect) or thicker in some localities.

Municipal wells have been developed at Bost tc craw potable water in ample
amcunts to supply town needs: These wells are about 75 meters (250 feet)
deep and apparently tap both water in the alluvium and in the underlying
bedrock, The watcer from the Bost wells has total dissolved solids somewhat
in excess of 1,000 parts per million as compared to water in the nearby
Helmand River which usually varies from 190 to 260 parts per million, At
present all villages and farmsteads obtain thcir domestic water supply from
main canals, irrigation ditches, and drains throughout most of the year., In
the early winter the main canals are shut down for a pericd of about L5 days,
and during this pericd dumestic water is obtained from pocls in the canals,
canal drops, rcecding drains, or shallow wells cr pits which tap the high
water table. Water supplies now available constitutc a health hagard for
they transmit various discasec crganisms. Ground watcr should be investigated
and Ssanitary wells for domestic water drilled whercver practicable. Wells
will not only materially imprcve the physical envircnment of the population,
but will also make pcssible more efficient operation of the Shamalan irriga~
tion and drainage systems. With deep wells in operation, the canals can be
shut down durihg the poricd when irrigaticn water is not in demand, thereby
permitting bettor maintenance of the system, and alsoc decreasing soill water-
logging and drainage requirements,

Surface Water. Flows of the Arghandab and Helmand Rivers constitute the
principal dependable surface water rescurces of the basine Both of these
streams provide water supply cf excellent quality, and with stcrage previded
by the Kajakai and Arghandab Rescrvoirs, water supplics are essentially regu-
lated throughout the year. Kajakai Reservoir, with a capacity of 18k4,L06
hectare-meters (1,495,000 acre-feet) below the crest of the uncontrolled
splllway, prcvides a high degree of regulation and carrycver storage and makes
ample water available to irrigate lands lying along the Helmand River below
the dam. Records of streamflow have been obtained at several points along
the Helmand River, on some of the more important tributaries, and at some of
the more important canal diversions, For the concurrent period of record,
water years October 1956 through September 196l the average annual historical
flows are:

Helmand River into Kajakai Reservoir « « « +» « +» 633,900 hectare~meters
e o o o @ 5,139,000 acre“feet

Helmand River below Kajakai Dam o « o « o« o o « 628,100 hectare-meters
e 06 % @ & o o 5’092,300 acre=feet
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Helmand River at Darwcshan « o o o & ¢ o o« « o + 673,300 hectare-meters
s s s s s v e« e o 5,158,400 acre-feet

arzhandab River at Kala Bist o ¢ o ¢ ¢ o o o o o o 9h,800 hectare~meters
a e & ®» 8 0 ¢ e e o 768 3 900 acre -feet

The complete period of record shows the averaze annual historical flows at
the same stations as follows:

Helmand River into Kajakai, 1953-65 (13 yrs). . . 649,200 hectare-meters
« « 5,262,900 acre-fect

Helmand River below Kajakai Dam, 194866 (19 yrs) 623,600 hectare-meters
5,055,500 acre-fect

Helmdnd River at Darweshan, 1957-6L (8 yrs) . . . 673,300 hectare-neters
. « 5,458,500 acre-~feet

hrghandab River at Kala Bist, 1948-6L (17 yrs). + 86,400 hectare-meters
' . 700’200 acre-feet

Kajakal Reservoir began to provide requlation on January 29, 1953 and Helmand
River flows reflcct its resulating effect subsequent to that date., Since
storage was initiated, the natural flow of the Helmend has beea subject to
déoletion by evaporation from the reservoir, which for the wat:r years 1960~
1965 inclusivc averaged about 7,800 hectare-meters (63,000 acrc-feet) annually,
The maximum annual flow occurred in the 1957 water year when alnost 1,110,000
hectare-neters (9,000,000 acre-fect) passed the gaze below Kajakail, compared
to the minimwa flow in the 1963 water year when 398,000 hectare-meters
(3,227,000 acre-fect) were released from the reservoir. TFor the lh-year

1953 to 1966 period inclusive, the reservoir has filled and spilled 11 years.
Although this reservoir provides considerable re-~ulation and has materially
reduced floodinz alonz the Helmand, some spills reach sisnificant nroportions.
The maximum spill of record occurred in May 1957 when a flood flow of 1,700
cubic meters per second (60,000 cubic fect per second) occurred at the gage
below the dam, Floods orisinatin~ below the Cam also are of considerable
significance, as demonstrated in narch 1957 when a maximum flow of 3,770 cubic
meters per second (133,000 cfs) occurred, These infrequrnt but rather large
floods inundate lar:ie areas of lowland alon:s the river, and in some instances
flood some cultivatecd lands which lie at lower elevations, These floods also
damare physical structures near the river.

Arghandab .leservoir has a capacity of L7,900 hectare-meters (383,000 acre=-
feet) which effectively rezulates this river. The quality of water of the
Helmand River is gooc to excellent for irrization and municinal and indus-
trial use., 4nalyses of the water from the river and from the 3o~hra and

Shamalan cansls, which take water directly frou the river, show that total
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dissolved solids vary frcm a minimum of ebout 190 parts per million to a
maximum of about 260 parts per million, Socium constitutes about 16 percent
of the total cations,

Part of the drains within the Shamalan Unit and the Fad-i-.li Wasteway are
bein: considered in the project plan for inte-ration with the irrigation
system of the Unit. These have waters with salt concentrations ranging from
approximately 1,000 to 1,500 parts per million, Ther do, howeter, have favor-
able calcium~socium relationships, anc, mixed with adequate quantities of
river water can be safely used for irrigation,

Land Resources

The best lands in the Helmand Valley re:ion are confined in the main to
valléy alluvial wepcsits. These lands usually lie in narrow strips along
either side of the river and are renerally accessible for irrigation by
gravity diversions from the river. The soils are —enerally deep, mainly
loams, silt loams, or silty clay loams anc lesser amounts of sandy loams;
usually overlyin: permeable cravel,

This is generally true of the Shamalan Unit, but since this Unit occupies
relatively recent river terraces and flood plains, the areas of zood land are
often spotty and cdisassociated. Gravel bars, at or near the surface, have
been deposited extensively throu~hout the valley., Wind erosicn and washing
have created unfavorable toposraphy over parts of the area, povticnlarly ad-
jacent to the river and Lordering the desert.

Most of the valley lands alons the Helmand River which are now suitable or
have been suitable for irrigation, have been irrijatec at one time or another
for many centuries, Where ;ood crainase and an adequate water supyly are
available, lands have remained under cultivation. Where poor drainage; poor
irrigation practices, or a combination of these factors have otcurred, and
high water tables, salinization, and excessive exchangeable sodium levels
have developed, larze areas have been abandoned.

The great majority of lands which have remained under cultivation have been
seriously depleted of fertility and organic .iatter. Very little fertilizer
or organic matter has been used, except on small acreapes near villages where
some animal anc human manures have been aprlieds Soils«moisture relationships
are poor cue to low ornanic matter levels, and fertility will be difficult
and expensive to build up anc maintaing

To rectify these concitions it will be necessary to develop a sound soil
improvement procram, inclucding good crop rotations, adequate iise of green and
barnyard manures, plowinz under crop residues, nrobable use of initial massive
applications of commercial fertilizers to builc up fertility to acceptable
levels, and continuin~ use of fertilizer to meet 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 typically contribute to poor soil physical condition and
slow moisture intake rates. High concentrations of exchangeable socium are
also toxic to crops. affected lands range from those on which crop yields
have been materially reduced to those which have zohe completely out of pro-
duction. They include lands rangins from those which can be reclaimed at
relatively low costs to those where reclamation would not be economically
feasible., The uiost effective means for reclaimin; the sodic lands is by the
use of gypsum as a calcium amendment, accompanied by leaching, and by the
continuin: use of orzanic residues, green manures and farm manures, Gyssum
is' available in extensive workable cdeposits in a number cf places in the
valley.,

The soils of the arable lands have gzood basic physical characteristics and
can be ‘exnectec¢ to resnond well to rood reclamation, manasement, and fertility
buildin; practices. These practices are escential to buildin~ sound agricul-
ture in the area,

Transportation

Afghanistan is a landlocked nation, surrounded by other countries through
which people and zoods must pass to enter or leave the nation., 4frhanistan
is bounded on the north by the Turkoman, Uzbek, ancd Tadzhik Soviet Socialist
Republics of the Us3,S¢Rj- on the east and south by the West Pakistan recion
of Pakistany on the west by Iran; and on the extreme east at the tin of the
Wakhan Corridor by Sinkiang Province of the Republic of China. The principal
port of entry for if<hanistan is Karachi, *'est Pakistan, althourh cormmodities
also enter and exit through the Soviet Union and Iran.

Shipments into ifghanistan from Karachi are ~enerally by railroad over two
routes. One of these extends to Peshawar some 36 kilometers (23 miles) east
of the fifghan border, I'rom this point ~7oods are trucked over paved highway
through the Khyber Pass and along the Kabul River canyon to Kabul, which lies
some 225 kilometers (14O miles) from >eshawar, The other route, which fre-
quently is used for Helmand Valley shipments, 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 trucked over a paved hirhway

to Kandahar from Chaman via the Afshan border village of Spin Raldak, and a
contract is currently bein: negotiated for construction of a railway spur on
the 11 kilometers (7 miles) between the two towns. This sour would permit
sealed or bonded overseas shipments for Af-hanistan to pass through West
Pakistan more quickly, and avoid various clearing, customs, siding, and
handlinz charges made on zoods presently transshipped through akistan.

On the north, the ‘mu Darya or Oxus River'is a common border for much of the
distance between ..fgzhanistan and the voviet Union. Exports and imvoorts

leave and enter Afghanistan through two principal highway routes. (ne route
is north from Kabul by pavec road across the Hindu {ush mountains through the
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Salang Tunnel, anc into flussia across the .mu varya “iver a few kilometers
north of Kunduz. The second route, also by pavec road, is on the western
side of the country north frcm Herat to Russia, The amu Darya is a navi-
gable stream on which carso is movecd up and down river by the boviet Union.
liost commocdities to and from the U,3.5.Rs travel by these two routes, in=-
cluding a substantial part of the petroleum products used by sfghadistan,

Iran bounds i4frhanistan on the west., The princinjal hiszhway route to Iran
runs west from Ferat throuzh Islam Kala to Meshed, Iran, about 257 kiloaeters
(160 miles) west of Herat. 4 rail terminal at Meshed provides service to a
point near the western boundary of Afghanistan. The Felmand Valley obtains
a substanticl part of its petroleum osrocducts from Iran by this rcute, by
means of tanker trucks operatin: from .ieshed.

No roads or navi-zable strexms connect _frhanistan and the Republic of China.

#/ithin the shamalan Unit, a -ravel roac has been constructed anc is maintained
along uiost of the lensth of the Shamalan Canal, This road gives reasonably
good access to the central part of the area, while unimproved roads along
major drains, althoush usually poorly maintainec, serve some sections of the
Unit. However, these drainbank roads, because of »>oor cuality or location,
fall far short of mectin: requirements for roa:s and <eneral access to most
of the farm areas. At the present time al .cst all sroducts moved to or from
the farms are transyorted on donkeys, camels, or the backs of human beingsa
In the past, some roads have been built but abandonec because of lack of
maintenance, or cue to the simple fact that ithey vere not kep: open., As a
part of oroject developmznt, it is essential that farm and scrvice roads be
constructecd at reasonsble intervals to periiit vehicular .raffic to the farms,

There are no railroads within afrhanistan, and until only recently the hizth-
way system within the country was poorly developed., Within the past few
years, several paved highways have been constructed which provide good com-
munication hetween the orincipal cities anc towns,., decently a concrete paved
highway was com>leted from Kandahar throuch ‘'irishk anc Delaram to Herat,
which passes within 50 kilometers (31 miles) of 2ost and extends north to the
Soviet Union. .inother branch of this hi-hway is now bein:: paved from Herat
westward to the border at Islam Kala and within the last year a modern paved
hichway has been comnleted between Kandahar and Xabul.

Under the osresent network of major roads within ..f-hanistan, truck, bus, and
automobile transportation is available on a wide re dional basis, Goods move
nlong a systenm which connects most major cities, and which describes a great
rectansle over the country, linking Kabul, Ghazni, Kandahar, Jirishk, Herat,
FMaimana, liazar-i-sharif, Kunduz, Baghlan, and back to Kabul, with spurs to
the Soviet, Pakistan and Iranian frontiers. Aside fro. the existing major
highways, roads are zenerally inadequate, anc often are totally lacking for
rural areas,
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In the Helmand Valley recion an improved ~ravel road obout 50 kilometers

(31 miles) lon~ cxtends northcastward from Bost to comncet with the paved
Kandahar-Girishk-Hcrat hiszhway. Other imoroved sravel roads have been con=
structed locally, scrving Chahti<injir; iiarja, and Kajekai Dam. The Bost-
Chah-i-Anjir road extends to Girishk alon~ thec Bo-hra Canal, In the Kandahar
arca roads are poor.

Industrial Development

Industrial development is very limited within the Helmand River Basin, and
most of what does cxist is situated in the Kandahar areca., In that city the
Afghan Government Honopolies assembles trucks with imported components,
raisin dryins sheds process raisins for domestic consumption as well as ex~
port, a wool cloth weavins plant, a wool sorting nlant, a fruit processing
and canning plant, and several other establishmentis cither manufacture or
provide services and retail outlets for local conswiption and export. Numer-
ous small mctal workshops, stores, and other cottarc industries process :oods
for local conswiptione

Industries situated in th Bost area are sencrally based on apriculture, al-
though some nonagricultural industries and enterprises have developed. The
principal noteworthy industries are a cotton gin, an oilseed processing
plant, an alabaster plant; a dairy products processins; plant, and a heavy
construction enterprise.

The cotton «in is a medern plant which has operatec for three z:asons, It
has a capacity of 130 metitic tons (143 short tons) of seed coiton cdaily,
based on a 20 hour operation. This represents about L0 metric tons (LL short
tons) of lint, which -reatly exceeds cotton procuction in the service area.

An oil mill is now beinr conctructed to process cotton or other cilseeds,
This installation will be complete with crushin - and oil exnelling apparatus
as well as facilities for refinins and hydrosenating the crude cottonseed oil
and for making soap. The plant as initially planncd and desicned has a
capacity of 76 metric tons (8L short tons) daily. On the basis of a 200 day
operational period this represents a capacity of 15,200 metric tons (16,750
short tons) annually which is also considerably in cxcess of local cottonseed
production. Additional cotionseed may possibly be brou-ht in from outlying
arcas vy mecans of long distance trucking,

The dairy plant has been in oneration a little over a year and is presently
used to process milk procuced at the livestock experimental farm operated by
the HiAVA., It has almost all kinds of equipment required to process milk and
produce butter, cheese, ice cream, and cream. The plant has a capacity of
5,000 pounds of milk daily, but to date procduction averages 1,C20 povnds
daily, It also distributes eg7s which are »roduced at the HiaVA poultry re-
search farm. It was contemplated that the nlant would handle milk from sur-
rounding private farms, and in the winter of 1966-67 the nlant began the
purchase of milk from local sources.
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The alabaster nlant 1s an establishment equipved to saw and polish native
stone, whith is quarried about 200 kilometers (125 miles) south of Bost.
A1l of the equipment is quite modern and the plant is capable of producing
exquisite stone products by hand carving and machine operations. The so+
called alabaster is more nearly marble, as it takes a high polish, and is
harder than most forms of alabaster, Flat surface products are used for
floor tiles, ornamental wall coverings, and such ornamental furniture as
coffec and end tables. New equipment has been acquired for 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 Bost arca. Among these are small gristmills which grind wheat
and corn., Whole wheat flour is used for making unlecavened bread ("nahn")
which is the principal staple in the diet of thc population. Cormmeal is
also used for bread to a smaller extent. The -ristiills are either water
powered stonc or steel bur mills situated at drops along the Shamalan Canal,
or small stecl bur mills driven by internal combustion engines.

There are a few brick kilns which produce soft, lichtly fired mud brick,
using camelthorn or other shrubs as fuel., A few small shops that produce
metal products and tailored gocds in the Bost bazaar serve the local trade.

Health

Accurate statistical records regarding disease occurrence and general health
conditions are not available for people in the Helmand Arshandab Valley arca,
but it is knowm that generally poor health conditions prevail throughout the
valley. These can be atiributed largely to faulty home and personal sanita-
tion, inadequete diet, coataminated water supplies, and delay in seeking and
obtaining medical treatment.,

Tuberculosis is probably the most prevailing discase and the majority of the
patients scen on an outpatient basis at the 3ost Hospital are afflicted.

Approximately 30 percent of the rezion'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, anc since the local neople have
no concept of isolation of infected individuals, this disecase is spreading
at an alarming rate within families and villages.

Cirrhosis of the liver is due primarily to poor diet. 3ecause of the cus-
tomary deley in sceking medical trzatment, this condition usually has reached
an advanced sta-e when scen by doctors.

lMalaria frequency is very high. With exception of some spraying in and near
Bost, there has never been general mosquito contreol in the valley. The only
control effort of cousecquence has been the prohibition of rice growing in
the immediate vicinit, of villages., Iiedication, both for prophylaxis and
treatment is available at the hospital, but rarely used except when the
patient is hospitalized.

Bacillary dysentery is endemic, and the majority of the population suffer
from this disease, The high incidence of dysentery is directly attributable
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to poor sanitary concitions, unsafe water su»nlies, ain¢ unsanitary food
handling habits.

Other important diseases are abscesses, ascites (accumulation of serocus
fluid in the abdomen), various types of intestinal worm infections, and
fevers of unknowm oricin,

Low standards of sanitation and personal cleanliness are probably the great-
est contributors to the prevailin~ health conditions. There are no sanitary
facilities in the villages and the prevailinc psractice of using adjacent

fields for open latrines contributes to infeéction and spread of many diseases.
These fields serve as breeding grounds for flies and other disease-transmitting
insects and contaminate drinkins water supolies as well. There is a great
need for sound, comprehensive programs for establishing sanitary facilities,
teaching the pecple to use these facilities, and¢ teaching the need for keeping
themselves clean.,

The comnon diet falls far short of maintaining socd health. The great majority
of the people live larzely on bread and tea, occasionally sup.lemented by small
quantities of fruit, vegetables, rice, meat and poultry., Truits and vegetables
are eaten in season and when income permits their purchase, but constitute only
a small part of the usual diet. The very low income of the average resicent
limits consumption to small quantities of meat, far short of adequate daily
dietary requirements. Improvement of food procuction to supnly adequate, well
balanced diets is essentiil to building up health levels in the valley.

Water supplies used for ciinkin<, cookin-, washing foods, anc¢ bsthinz are
nearly all contaminated and constitute a major source of infec:ion. Provision
for cdeep wells for a safe water supnly, and educatinz the people to use only
safe water shoulc be part of any future health imnrovement program,

The attitude toward medicine, hospital admission and treatment is cenerally
favorable, People in need of treatment usually have no objection to coming
to the hospital and arrivals at the hospital frequently exceed the number
that can be accomodated. The doctors and nurses state that they have had no
problem with patients refusing medicines, There is, however, a severe short-
age of medical personnel in the valley and their number must be augmented.

Education

Prior to the mid 1940's, when riorrison-Knudsen came into the valley, all of
the Govermnment operatec schools were under the jurisdiction of the Provincial
Directorate of Education. The only other schools were traditional schools
operated by mullahs in the villages.

With the development of the Helmand Valley Project and the influx of people
into the valley, the need for enlargin: the school system in the vall=sy was
recornized. The Helmand Valley Authority embarkec on a program in 1957 of
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adding additional schools to those which could not be provided within the
limited budset of the Ministry of Education.

There are now ten elementary schools, twelve villave schools, one teacher
training section, and one hizh school. Only the 3ost, Chah-i-Anjir and
Marja elementary schools, and the Lashkar Gah High school are coeducational,
The total enrollment in all schools operated under the Department of Edu-
cation is 2,800 pusils. There are 35 teachers in the IinVA school system, of
which nine are graduates from the Dar iiu! Allamein (thobl of Teachers)
teacher training school in Kandahar, and 26 are untrained.

Lashkar Gah High school has to date produced 55 sracduates. Of these 11 have
been sent to the .umerican Uhiversity of Beirut for hisher training and four
have been enrolled in different collezes of Kabul University. The others have
been distributed in the various departments of the HaVA, according to needs,

During the Thircd Five Year Plan (1346 to 1350, or 1967-1971), the Departument
of Education plans to establish 20 community centers, 25 village schools, 16
elementary schools and eight junior hish schools. The department also plans
to offer one-year evening courses in tyoins, drafting, and accounting each
year, plus three-year courses in secretarial and clerical trainingi These
courses will be offered to appropriate HAVA officials te increase their com-
petency.

The Department of Education also plans to revise the curriculum of Lashkar Gah
High School to better mect the interests and aptitudes of the punils, provide
the type of training neecded by the Project, anc the neecds arising from the
environment,

The planned educational system for the valley has high aims, with objectives
of providing a program for expanding and imoroving primary, secondary and
village schools, providing adult education, and providing practical training
prozrams in sanitation, health, agriculture, craftsmanshin, etc, If these
goals are achieved, much will be accomplished toward improvins literacy,
competency and health conditions in the valley.

Settlement, Porulaticn, Tradition, and Custom.

The Helmand Valley region, with its bountiful rivers and arable lands along
the valleys and on some of the more favorably situated terraces, is probably
one of the cradles of civilization, possibly contemporary with the Tigris
and Euphrates Valleys of the Vear Rast. 3uilding materials suitable for
creating nermanent structures are scarce anc it is likely that many of the
buildings anc structures erected by early residents were constructed then,
as now, from mud, and have lons since vanished. To date only a limited
amount of archaeolo~ical work has been done, and ideas concerning the early
history of the valley are largely spneculative. #Althoush ancient ruins are
largely nonexistent, soil borings in valley alluvium along the Helmand have
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turned up frazments of pottery that sive evidence that old civilizations existed
along the Helmanc long, long ago. This is borne out by the fact that the
pottery shards come from depths of two meters or more, and are found in old
flood plains which were laid down countless centuries ago.

Alexander the Great visited the valley over three hundred years B.C. and
founded the existing city of Kandahar on the Arghandab River about 150 kilo-
meters (93 miles) east of Bost, (Until recently Jost was known as Lashkar
Gah, which translated means "Place of the riilitia"). Remains of "Alexander!'s
Wall" still stand at Kandahar, and Greek sculptures have recently been dis-
covered in excavations near that city. It is reported that Alexander traveled
downstream alonz the Helmand into the Chakhansur basin, where he discovered
flourishing conmunities and cities along the river.

More recently, probably some 800 or 900 years a<o, various Ghagnavid kings
established f{orts and royal palaces alons the Helmand River in the vicinity
of Bost, One of the most spectacular of these ruins is Kala 3ist and its
famous Arch, located at the junction of the Ar-handab and Helmand Rivers.
There are still magnificent old ruins of these forts and palaces up and dewm
the river indicating that a large population resicded in the valley at that
time. Irrigatec agriculture then as now was the principal support of 1life,
as evidenced by the many old irrication ditches which can be seen along the
river, and in terrace areas where under:round water tunnels were used to
develop the subsurface water supply. Doubtlessly, thousands of people have
resided alon: the Helmand and Arshandab Rivers in past centuries,

Various factors contributed to the decline of the civilizations and recession
of population over the past few centuries. ilost important of these were the
invasions by various conquerinz armies, particularly the iiongols; the deter-
ioration of irrigation works, salinization of lands, and noor drainage; and

the massive depletion of soil fertility through exploitative farming which
took more from the land than it returned. By the early 20th century few people
remained alons the Helmand.

Since 1945 the population of the valley has increased significantly. Since
few population statistics have been collected, estimates or fragmentary
statistics must be used to obtain some idea of the urban and rural population
of the region. Kandahar, capital city of Xandahar Province, is the major
urban center and second largest city in Afghanistan. Estimates made by the
Ministry of Planning in 1960 indicate a city population of approximately
115,000 persons, and a population in rural areas, including provincial
villages, of almost 895,000, The population has undoubtedly increased,
particularly in the city proper. Some of the main streets are now paved,

and there is considerable buildine activity in certain residential areas,
riost buildings are constructed of lizhtly fired mud brick, and much of the
residential area is enclosed in compounds surrounded by high mud walls.

The city is scrved by an electric power system whose present capacity is
overtcged, Kandahar is a traditional Central Asian city, with rmall bazaars
to serve the retail trade, no sewass system, and no piped water supsly system.
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Water is obtained from the Patow Canal and its many laterals that pass through
the urban arca.

Girishk, at the northern end of the Helmand River irrigation system, is the
second larzest city in the region. No reliable estimates of population are
available, but based on an estimate of 1,200 families within the city, with
an average of six persons per family, the population of the town may be from
7,000 to 7,500 persons., Girishk is a typical traditional si:all city common

to this section of Asia. Its houses and bagaars are built of soft mud bricks
fired in local kilns, and most of the residences are within compounds with
high mud walls. The town has electric power from the hydroelectric generating
plant located nearby on the Boghra Canal,

Bost, located on the left bank of the Helmand River, is the capital of Helmand
Province and headguarters of the Helmand Arzhandab Valley Authority, which
operates under the iinistry of Planning: No current information is available
on the population of this town, but it may have a total population of 3,000

to 4,000 persons, including outlying villages. The central part of the town,
with an area of two or three square kilometers, is modern with a piped suoply
of good quality water obtained from moderately decep wells; a sewage system;

an electric power system which distributes energy obtained from the generator
at Girishk; and a local diesel standby plant., The central section of the

city was initially laid out and constructed with the help of ..orrison-Knudsen
Afghanistan, Inc., in conncction with its development activities, and the archi-
tectural plan has been con™inued by the Helmand Archandab Vallev authority.
The buildings are modern, with thict walls, and no walled compcinds are found
in the central section of fowns There are about 350 homes in %+h: medern sec-
tion of Bost, and probably one-~third to one-half of the total population re-
sides in this area., The outlying areas are supported by traditional Afchan
villages, some with electricity but no water or sewase systems. Houses there
are constructed of mud brick, and compounds with high mud walls are common,

An industrial area lies at the southern ed-e of town,

The Shamalan arca along the west side of the Helmand Valley includes all
lands under the Shamalan Canal systems There are about 200 villages within
the area, with a combined total population of approximately 2lL,0CO persons.
The villages vary in sopulation from a few families to larger commihities
containing many families. Villages are of traditional dohstruction, usually
consisting of mud huts without floors or windows. However; som¢ new farm-
houses are built of dried mud brick and are considerably more pretentious
than the conventional huts, These houses are usually located outside the
villages on individual farm units, and many have recently been constructed
by settlers. Shamalan villages have no sewaze systems, for domestic water
supply depends upon flows of adjacent irrigation ditches and/or drains. Due
to mud construction anc lack of paint, the Shamalan villages give the im-
pression of -reat age and permanence. However, the villarers frequently
change sites to rec.iove themselves from their waste materials, ard a typical
life for a village is eight years, after which the huts are demciishsd and
the site farmed, Crop yields are often sisnificantly hizher on ex~village
sites,
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In the Shamalan area, as throughout Afghanistan and Central Asia, the family
is the basic and fundamental unit of society, and family groups tend to remain
together as clans or extended families. Clans in turn are bound into larger
tribal groups which e cutually cmbrace large segments of the national popu=-
lation. .xtended families and tribal groups are closely knit by marriage
within the tribe, anc e-en by intermarriage within the cxtendecd family, the
tribe, anc finally the country, in that orcder, Only recently has the zo. ern-
ment of Afghanistan taken major steps to knit the population of the -rarious
tribal groups into an integrated, unifiec nation, :bout three years ago a
new constitution was acooted by the Go ermment and the Goermment is now
mo.inz forward as a constitutional monarchy functioning in accorcance with
democratic principles,

Villages within the Shemalan are establishec and organizecd politically,
economically, and socially largely on the basis of the cutenced family or
clan. 'The -illage chief or khan is the indivicual who exercises o-erall
leadership, anc owns lancd and villazcs, anc through authority vested in him
by members of the clan, ocuupies the position of "head man!" in almost all
matters concerning the villa~e and its inhabitants, .nother important per-
sonage found in most -illages is the mullah, who >rcsides over and senerally
directs the religious life of the community, He also exercises considerable
influence in »olitical, social, anc ecucationel mavters, In addition to

the quasi-solitical organization of the various -illages, a sub-gzovernor,
who resides in Xhalach, represents the central govermment and exercises poli-
tical and adiministrotive authority in the rea uncer his jurisciction.

The immediate and citended family members of the ~illage khan usually operate
the farms surrounding the village. The indi icuel ferms are either owned

and operated by a sin_le man, by two or more brothers, a father and son, or
other malc relaties, In addition most lancowners ha e tenants who work the |
land on a share basis, ancd resice in the -villaze, These tenants usually are
not related to either the immeciate family of the landowner or the extended
family.

Land parcels in the Shamalan arca are badly fragmentecd and indi-idual trects
arec small, Preliminary information develcreC by the Cadastral Survey from
surveys of the West Shamalan Division indicetes that indi.icual tracts aver-
age about 1.2 hectares (3 acres) each, Inciicual or joint owners frequently
own several separate tracts, with an average size of holcings in the Uest
Shamalan Division of about 7.4 hectares (18.2 acres) per ownership of irri-
gated land, »lus one or more hectares of cry lanc, Cn the average there are
two tenants per owmership.

Lgriculture
Tarming in the basin depends on irrigation, with the bullt of the water supoily

provided by thc Helmand and Arghandab Rivers, and their tribut~."c¢s. Lands
best suited Tor irrisation farming are allu.ial deposits and valiley fills
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along the river, usually occurring in narrow, irregular strips, and include
the Shamalan, Darweshan, and Airghandab areas. The seraj area, lying between
the Helmanc anc Arghancab Rivers north of 3ost is irrigated by the seraj
Canal and local jui systems. Other areas, inclucin< the Iarja and Nad-i-4li,
lie on benches anc are irrigated with Heluand iver water. In certain local-
ities underground watcr supolies are tapped by kareezes, or water tunnels,
which often extend seeral kilometers and Ciert srounc. water to the surface
where benchlancs anc high terraces are irrigated,

Present agriculturc ia the Felmand and arzhancab Velleys can be character-
ized as a miiture of subsistence and comuercial farming, with every area
havin: eleucnis of cach type. The Arghandab rcgion is generally more com=
mercializec, anc the Felmand re:ion inclined more to subsistence. 41though
few farms e:ist where farmers do not grow their own food, the area around
Kandahar specializes in grapes anc tree fruits for the urban market and
export. The central portion of the Helmanc Valley, principally the Shamalan,
Darweshan, Wad~i-.li, anc ilarja areas, procuces little Tor markct. These
project units gcnerally produce foocd for the T arm family ancd tenants, but
little in excess of home needs, In good years the better areas produce some
marketablc surplus; in average years they operate almost completely on a
subsistence basis; and in poor years they reauire supslementation by wheat
brought in from outsicde sources.

In the Helmand and srghandab region the farms are small, frasmented, and }
operated with tenants and oxens The typical farmer owns about five hectarcs |
(12 to 13 acres), ke.ps one to two oxen, hires onc or two tenants, and grows
a combination of small grains (orincipally wheat), alfalfa, grapes, fruit,
vegetables, corn, dry becans, and cotton, In certain areas, as the Shamalan,
Darweshan, and riarja, cotton growing requirement has been enforced by the
HAVA, liiost farmers keep cows and young cattle as renlacement stock for

oxen, purchase shecp and goats in the fall months for fattening and home

use, maintain a s.all farm flock of chiékens, anc keep donkeys and occasion~
ally horses for pack animals,

Cn a typical valley farm, land is plowed with oxen and a stick plow with an
iron point; fields are irrigated by runnin~ water into small cnclosed basins
bounded by low (ikes; secd is broadcast cirectly on the surface and sometimes
plowed inj; growine plants are not cultivated or wecdecy and crops are harvest-
ed by hand,using a small, cruce curved knife or sickle for cutting small
grains anc alfalfa and clover; and other crops are harvested without tools.
Wheat an¢ barley are threshed by trampling with oxen or donkey teams and are
winnowed om brcozy days, Corn is shelled by crivin- animals over the ears,
or by hand. Commcrcial fertilizers, insecticides, disease control agents,
effective crop rotations,machinery, implements, and commercial credit are
little knowm by the average farmer. Under these concitions cron yields are
low to very lows Various surveys conducted in the rczion consistently have
reported irrigatec yields of less than half of whet could be expected under
the prevailing soil, water and climstic con’itions. In recent years wheat
yields have ranzed from 170 kilograms per hectare (3 bushels per acre) in
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the Nad-i-.1i, to 1,990 kilograms per hectare (30 bushels per acre) at
Darweshan; barley from 123 kiloerams per hcctere (2 bushels per acre) in
the Nad-i-«1li to 1,510 kilograms per hectare (28 bushels per acre) in the
Shamalan; corn from 365 to 1,200 kilograms per hectare (6 to 19 bushels

per acre) in various Kandahar localities; cotton vields from 1ll kilograis
of seed cotton per hectare (128 pounds per acre) or less than one-tenth of
a bale per acre of lint in the Nad-i-Ali, to 682 kilograms per hectare of
seed cotton (608 pounds per acre, or 0.4 bale of lint) in the Shamalan;
alfalfa yielcs; on a dried basis, have been recorcded from 190 kilograms

per hectare (170 pounds per acre) in the Nad-i-i1i area to 5,365 kilograms
per hectare (4,790 pounds, or 2.L ton per acrc) in the shamalan; dry beans
from 119 kilograms per hectare (106 pounds per acre) in the Nad-i-ali, to
785 kilozrams per hectare (700 pounds per acre) in the Shamalan; grapes
range from 338 kilograms per hectare (300 pounds per acre) in the Nad-i-ili
to 3,900 kilograms per hectare (3,480 pounds per acre) in the Shamalan.
Cther yiclds for fruit, vegetables, rice, tobacco, and minor crops are cor-
respondingly low. ifilk production in the shamalan is about 770 kilograms
(1,690 pounds) per cow per year, and egg production is about 70 per hen per
years The MNad-i-ili yields are generally lowest, and this area is gradually
being abanconed by its inhabitants. although occasional fields and farms
are seen with yields in excess of the averages, others have even lower returns.

Annual farmer income thus is very low in this region., ¥igures run from zero
net income in the noor areas, to the equivalent of "300 per farm in the better
areas. The concept of netv income here means that farmers have a larger food
supply, for little food production is converted into cash. It is nossible

for farmers to have a ncgalive income, wherein the farmer gradvally deprec-
iates his farm investmenl and working stock without replacing lhese assets,

In this re-ion the wmore prosperous farmers have more to eat and some cash to
spend; the poor farmers consume as they procuce with no marzin for invest-
ment; and almost universally the farm tenants, or sharecroosers, live at

the margin of survival.
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CHAPTER 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 6 kilometers (LO miles) long and 1 - 7
kilometers (0.6 - 4.3 miles) wide. The gross area is 259 square kilometers
(100 square miles) or 25,875 hectares (63,936 acres) of which 13,237 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 iribes, 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, using archaic 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
195, are more of degree than innovation, for his practices and yields have not
materially improved since that time. The amount of land unde» regular culti-
vation and the percentage of double cropping only have been augmented as a
result of the more abundant and reliable water supply.

An assumption of an almost static agriculture, or at 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 great and concerted effort on the part of Helmand Arghandab Valley
Authority officials and local farmers. Many factors - crop varieties, stock,
use of fertilizers, insecticides, green manures, crop rotations, better till-
age, cultivation, harvest methods, credit, marketing, tenancy, farm size,
education and agricultural extension must be improved before a viable and
thriving economy can be developed. These improvements must come in addition
to the basic proposed project advances in water distribution and drainage,
land leveling, smoothing and shaping, farm roads, domestic water supply, and
application of soil amendments.

When the Reclamation planning team was introduced to the Shamalan area late
in 196k very little statistical data were available. Some ecconomic infor-
mation had been collected which dealt primarily with crop rotations, yields,
and social conditions of the inhabitants. The economics team conducted in-
tensive sample surveys in the western portion of the area (see Map LC501-2
on the following page) in order to determine more accurate costs and
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returns for the present situation. These data, plus observations made and
information collected in other parts of the Shamalan area and other portions
of Afghanistan were also used as a base for projection of future conditions,
These statistics and observations bear the weight of projections built upon
them, and are the base upon which rational projcct analysis rests. Other data
were collected and observations made in the Kandahar, Kabul, Jalalabad, and
Magar-i-Sherif areas of Afghanistan, the SCARP I l/ Project area 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, general observa-
tion, and land classification data, extrapolated findings to the full Shamalan
Unit, Data for the west area were collected from farmers using local weights
and measures, standardized to avoid accounting errors. The bulk of the detail
and statistical material is included in the agricultural economics appendix.

The Shamalan area operates under a feudal system of subsistence farming, The
average landowner employs an average of two teuants on a sharecrop basis, who
typically recelve one-fifth to one-third of the product. The landlord oper-~
ates his holdings with oxen, farms an average of 7.l hectares (18,2 acres),
and produces enough crop and animal product to sustain himself and his ex-
tended family from harvest to harvest,

The farmers in this area, who are hampered by illiteracy, traditional beliefs,
lack of medical attention and poor diet, have accuired a very limited know-
ledge of the factors of commercial farming, Fermers plow wi®h the cxen team
and stick plow, broadzsst seed by hand (some coiton is hand sesded in rows),
cultivate with a small hookbill sickle, exercise little or n. wasd control,
thresh by driving livestock over the grain heads, and winnow with a wooden
pitchfork, They are greatly influenced by concepts of family, clan, and
tribe; support a mullah or religious leader in almost every village; and in
general attempt to make each farm unit as self-sufficient as possible, Para-
mount loyalty is placed in the family, and the average landlord family of
nine to ten members typically includes brothers, cousins, and more distant
relatives,

The landlord family, on the average, has the equivalent of 3.3 workers, and
his tenant families E?contribute 1.9 worker-equivalents, FEach man-equivalent
farms only 1.2 hectares (3.0 acres), and human labor is used exclusively for
all operations but plowing, threshing, and hauwling, The typical operation

is arduous, but the total number of hours worked per day or per month on a
farm is quite low, averaging not more than 75 full days per year on the main
crops, with additional labor on minor crops, livestock, and fuel gathering,

1/ Salinity Control and Reclamation Project.

2/ In this report the terms "tenant!" and "sharecropper" are used inter-

- changeably., Both refer to a rural worker who lives on a farm that is not
his own, works according to command of the land owner, makes few manage-
ment decisions, and receives for pay a shars of the crop,
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The typical oxen team plows 6,7 hectares (16,5 acres), Therefore the pattern
emerges of a landlord owning 7.l hectares (18,2 acres); farming 6,7 hectares
(16.5 acres) with two tenants and one team of oxen; paying from 20 to 33% of
his crops to his tenants; generally consuming almost all he produces and pro-
ducing a very small surplus for sale; and typically living at a subsistence
standard, The tenant lives at the very margin of subsistence and often must
be kept from starving by loans or gifts of wheat from his landlord. The
decision~-making process on the farm rests with the land owner. The important
crops grown in this area are wheat, cotton, corn, and mung beans, with minor
amounts of barley, alfalfa, fruit, vegetables, grapes and horticultural crops,
Wheat is the basic crop, occupying about half the cropland. It is sown in
the fall, winters over, and is harvested early the following summer, Gener-
ally wheat is double cropped with corn, and lecss frequently with mung beans
or carrots. Cotton production stems from a govermment edict which in 1965
required farmers to plant 25% of their land to this crop, and to market the
crop at the government monopoly at a low price, Corn and mung beans are
grown for human food, and are valuable in stretching the wheat diet, particu-
larly in advance of the new harvest. Barley is used primarily for livestock
feed; alfalfa and clover are cut green and fed to oxen as required; fruit,
vegetables, and grapes are used locally for food; and corn stalks and wheet,
barley, 2nd bean sbraw arc fed to livestock. The average farmer double crops.
about 1,7 hectares (.2 acres) per year, or 24% of his land.

Small numbers of livestock are kept, principally for draft purposes, Cows
are used less for milk than as a source of bull calves, and the best and
strongest young bulls are castrated for the plow. Sheep and goats are pur-
chased from nomads in the fall and fattened for winter meat; small numbers
of poultry are kept to scavemges on the farm and to provide occasional eggs
and meat; and donkeys, or rarely horses, are used for hauling and riding. In
the area few farmers keep camels, but rent them as needed from nomads, Due
to the lack of farm to ditchbank roads or farm to desert roads, products
moving to and from the farms are carried on the backs of donkeys, camels,
oxen or men, Some produce is collected at central points and hauled by truck
or camel to Bost,

Yields without exception are low. This is due to poor seedbed preparation,
broadecast sowing, uneven coverage of seed, lack of chemical fertilizers and
gypsum, inadequate weeding and cultivation, unimproved, mixed, and low
ylelding varieties of seed and stock, occasional uncontrolled depredations

of insects and diseases, small quantities of manure, and low organic matter
content of the soil, and lack of proper rotations, nonavailability of farm
credit, and in great part to the apathy and indifference on the part of the
farmers and a lack of understanding of scientific principles of plant and
animal production, The favorable factors are the availability of good quality
water, the long, warm growing season, the potential productivity of the soil,
and the gradual development of an urban sector in Afghanistan. In the
Shamalan area the social and economic rather than the physical factors in-
hibi% development, for all of the basie causes of poor yield and returns ran
be reiedied through rational use of improved inputs, cooperation of farmers
and officials, more efficient water control, and a desire to advances
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Primary Income

The derivation and compilation of present primary income, or income without
the proposed Shamzlan Project, are based on field work,office analysis and
summary, 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 36 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 LC501-2 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 adjacen® desert lands are used for
camel grazing, Of the irrigable portion today, 20.7% is land class 1; L6.7%
is class 23 and 32.6% is land class 3.

An accurate 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 farmers and markets, and fields were
located, walked, and mzasured with the aid of aerial photogravhs. Although
the bulk of the produce, except cotton, is consumed at home and never mar-
keted, an accurate determination of the cash value of the product that the
farmer produces and consumes was made to reduce all physical produce to a
common 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 anmual production of the area. The value of alfalfa, clover, and crop
residue fed entirely to livestock is included with the value of livestock
and livestock products.

Net income is the difference between gross farm income and farm costs. Farm
costs in this area, whether paid in kind or in legal tender, are the sum of
crop payments to tenants, oxen feed, seed, cleaning and storage losses,
hauling, livestock purchases, depreciation and repair of the farm invest-
ment, interest, taxes, and operation and maintenance.

Calculation of Gross Income. The yield levels and prices recorded in 1965,
which is considered to be a more favorable year for crop production in the
area than 196l or 1966, are presented below, and in -greater detail in the
appendix, in the metric and English systems of weights and measures:
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Kg/Hectare $/Kilogram Unit/Acre $/Unit

Wheat 1,217 04060 18.1 bu 1.640/bu

Barley 1,286 0,026 23,9 " 0.056/"

Cotton, raw 661 0,157 590 1b 04071/1b
lint (207) 0,392 (185 1b) 0,178/
seed (L5L) 0,029 (405  1b) 0.013/"

Alfalfa, dry 5,358 0.001 2.4 ton 6.840/ton

Orchard 8,069 0,026 7,199 1b 0.012/1b

Garden 6,425 0,009 5,732 1b 0.00L /"

Vineyard 2,971 0.02) 2,651 M 0,011/

Corn 621 0,039 9.9 bu 1,000/bu

Carrots 3,702 0,007 3,303 1b 0.003/1b

Mung beans 317 0,046 283 1b 0.021/

Sunflower 340 0,117 305 1b 0.053/"

Milk per cow per year L/ 384 ke 0,030 845 1b 0.01L /™

Eggs per hen per year 2/ L3 eggs  0.013/egg U3 eggs 0.013/egg

Annual value of livestock  No./Hectare  $/Head No./Acre

Oxen 0427 6.35 0,11

Milk cows 0,29 2,89 0412

Other cattle 0429 2,31 0,12

Donkeys and horses 0.19 0426 0.08

Sheep and goats 0,26 10,72 0.11

Poultry 8,07 0636 327

Prices for farm products are based on average 1965 market prices, For cotton
the net return received by HAVA exclusive of processing is used to compute
gross returns. Under the 1965 cotton program for the Helmand Valley, the
price received by farmers is dictated by the Afghan government, and farmers
are expected to plant cotton in accordance with acreage allotment. More
liberal rules werec used in 1966 and 1967, The 1965 gross value of seed
cotton was $200,36 per short ton, and from this $58.77 per short ton is de-
ducted to cover the costs of seed returned to the farmers for planting, of
hauling raw cotton from the buying stations to the gin in Bost, and of
gioning, This leaves a value of $141,59 per short ton to HAVA for seed
cotton. HAVA pays the farmer $68,05 per short ton of seed cotton, or LB8% of
the value for growing, harvesting, and transporting it to the weighing and
buying stationss Under this program, cotton production under edict at
managed prices constitutes an indirect "tax", which has the effect of making
cotton relatively less profitable than other crops.

Gross income is $1,237,893 for the irrigated lands in the Shamalan area, or
$97,42 per hectars ($39.L2 per acre), This is the 1965 computation of the
annual value of all field crops, orchards, vineyards, gardens, livestock

-}/ Excludes milk consumed by the calf,
2/ Excludes eggs set under hen,
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products, annual sale or consumption value of work or draft stock, the value
of poultry, of sheep and goats purchased for fattening and slaughter, and of
fuel gathered on the farm and along the river, It excludes the value of
crops and crop residue fed to livestock, which 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. ILand subclass &w is
considered to have a carrying capacity of one animal unit per 1,6 hectares
(41,0 acres), and subclass 6sa one animal unit per 16 hectares (4O acres).
This poor pasture in the future should be included only as adjuncts to the
basic farm unit, and should not form the basis of a farm unit. Salt tolerant
grasses and trees should be tried in this area. If woodlots are successful,
under a carefully controlled cutting program farmers may be able to reduce
their dependence on crop residue and manure for fuel, and thus return more
organic matter to the land,

Tables T-A and I-B present gross and net income for the present Shamalan area,
The details and data are presented in greater detail in the agricultural
economics appendix,

Field crops are the mainstay of the Shamalan area, followed by livestock,
horticultural crops, fuel, and livestock products., The following tabulation
shows the present gross value of these products, and their relative impor-
tance,

$ per Hectare $ per Acre Percentage

Field crops = wheat, barley, cotton, 68,52 27.73 70,3

corn, carrots, mung beans and sesame

Livestock - annual value of cattle, 9.15 3.70 SeLi

donkeys, horses, sheep, goats

Horticultural crops - orchard, garden, 8oLk 3.1 8.7

vineyard, tobacco and drugs

Fuel - cotton stalks, manure, mulberry, T.11 3,00 7.6

corn cobs, weeds

Livestock products - milk and eggs 3,90 1.58 4.0
TOTAL 97eLs2 39.42 100.0

Farm costs are a vital element in determining the volus of the area. The
residents are inclined to regard farming as a way of life rather than a
business veunture, and as a type of living which involves little cash outlay.
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For analysis it is necessary to reduce all cost items to a monetary basis,
although the farmers themselves do not conceive of cash costs as such, These
items, whether paid in kind or legal tender, involve crops paid to tenants,
the value of grain and forage fed to oxen, the value of seed sown, cleaning,
storing and hauling expenses, purchases of livestocks; depreciation, repair,
and interest on the farm investment, taxation, and operation and maintenance,

In the Shamalan area farmers commonly employ sharecroppers who receive no
cash wage, but are paid with a fixed share of the crop. On a typical farm
the sharecroppers live on the owner's land in huts of their own or the land-
lord's construction, 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 wheat and barley, one-third of the cotton,
corn, and beans, and one-fourth of the carrots produced on the farm, This
share of total produce is paid to all tenants on a farm, not per individual
sharecropper, Further division is required where farmers employ multiple
sharecroppers, The sharescroppers generally do not share in horticultural or
livestock products. In the Shamalan area the division is justified by,local
concept -- the landlord furnishes the land, water, oxen and tools, and seed,
while his sharecropper provides only labor, Each of these factors in theory
is worth one-fifth of the produce, which in effect places the same value on
a year's labor as on seed.

Oxen feeding costs include the value of the wheat, corn, and barley fed and
the value of wheat paid for oxen rental. The alfalfa and clover crops growh
for forage and the crop residues fed are not computed separately, but their
value 1s considered as part of the annual value of oxen. Other livestock
generally receive no supplemental feed, but subsist on ditchbank vegetation
and straw.

In 1965 no tractor owncrship was reported by the Shomelan farmers, Some
minor amounts of custom plowing were done by one farmer who purchased a used
tractor from the Marja mechanized farm, but the volume of work was insignifi-
cant, By 1967, however, the picture had begun to change when several farmers
purchased new tractors for permanent use in the area.

Seed costs are seldom incurred out-of-pocket, but a portion of the previous
crop is saved for future planting, With the exception of cottonseed and
tree seedlings, which arc 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 to
concrete figures, for estimated losses vary by crop and occur over a full
year, from harvest to harvest. However, some grains and beans are lost in
the field during threshing, and some storage loss occurs due to insects,
rodents, and winter humidity. A high wa*er teble in some areas contributes
to high humidity. It is assumed that storage and cleaning losses amount to
5% of the wheat and barley, and 2% of the corn and mung beans. Other crops
are consumed fresh, alfalfa is cut and fed as required and carrots are pullied
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as needed, Cotton is delivered to the government without appreciable loss,
Hauling costs apply to the charge made by nomeds for the use of their camels
to haul cotton to the weigh stations or gin, '

The livestock purchase cost refers to the practice of buying sheep and goats
from nomads in the fall. This stock is fattened on the farm or ditchbank
vegetation and crop residue, and slaughtered in the winter, The meat is
air-dried, Mutton, lamb, and goat are almost the only meats consumed in this
area, with the occasional exception of poultry, Beef is consumed only when
an animal has reached the end of its useful working, milking, or breeding
life, or when it is diseased,

Depreciation and repair charges refer to the sum that the farmers must ac~-
cumulate to maintain their average farm investment. Since most of the
physical investment is represented in labor, local materials, and natural
increase of livestock and tree and vine growth, the farmers do not recognize
this as a cost. However, considering the value of the labor if applied else-
where, the cost of materials if used for other purposes, and the investment
in livestock, orchards, and vineyards that could be liquidated if not usel
for farm pwrposes, then rationally a monctary equivalent of the investment
can be applied, The factors used are bascd on current value of money at the
Da Afghanistan Bank in Bost, the interest charge made to farmers by the
Pashtany Tejaraty Bank and the Agricultural and Cottage Industries Bank in
Kabul, and the years of life of the investment as reported by the farmers,
Years of useful life vary from one, for certain small tools, to 200 for mul-
berry trees,

The cost of interest represents the alternative earnings the farmer could
realize on his investment, if he sold his land and business and invested the
money elsewheree. Although the number of alternative investments is very
limited, still the farmer has the option of placing money in a savings account,
purchasing a shop or fabrication enterprise in the bazaar, or buying land
elsewhere, Although farmers generally have no concept of alternative in-
vestment or employment, still the liquidated value of their investment could
be earning money elsewhere. It is this alternative earning that constitutes
the cost of interest in the Shamalan area today,

In 1967 the first significant purchase of tractors and farm machinery com-~
menced in this area. The Agricultural and Cottage Industries Bank is selling
imported tractors and implements and charging interest for this service at
the rate of 6% per ammum on the unpaid balance, with 25% down and five annual
equal installmentse. These liberal terms represent a calculated endeavor to
make initial tractor and equipment purchase attractive to the farmer. This
transaction represents the first major farm cost in the Shamalan area on
which interest has been charged in cash.

Very low taxation rates are imposed on land and livestock by the RGA. Lend
tax=tion rates are uniform by grade throughout whe Kingdom, and livestoci- [y
rates are levied by species and head, In the Shamalan arez “he land tar ‘o (
increased by a small operation and maintenance charge, Actual taxes often
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are lower than the legal assessment, due to widespread delinquency, but the
full legal rate is shown as a farm business expense,

The cost of operating and maintaining the present irrigation and drainags
system in the Shamalan area is largely paid by the government, and a nominal
charge collected from the farmer, The full cost, howsvsr, is computed, for
this represents a lggitimate expense., Since the farmevs are unaware of
operation and maintenance charges and the Operation and Xaiantenance Division
of the HAVA does not maintain accurate accounts allocated by project, %he
true cost was synthesized from expenses for machinery, parts, freight, ard
operation; salaries, wages, and other personnel expenses; and a surcharge
added to cover costs incurred to maintain the office buildings, roads, and
towns. A portion of total operation and maintenance costs was allocated bo
the Shamalan area and reduced to an acreage equivalent,

Although project operation and maintenance costs may be considered a lump
sum, the HAVA bears the entire cost and the RGA collects a small portion as
a surcharge on its land tax. Therefore, for purposes of 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 determined to be $56L,870 for the area, or $lLl.U5 per
hectare ($17.99 per acre). Table 2 shows present farm costs, and the agri-
cultural economics appendix shows cost derivation in detail. The difference
between gross farm returns and costs is $697,696, or $5L.91 per lLectare
(22.22 per acre)s This includes $24,671, or $1.9L per hectare (%0,79 psr
acre) from the marginal nonirrigated grazing lands, and reprecents the net
agricultural income in the present situation. This net figure may also bs
expressed as $406 per farm, $78 per man-equivalent, or $21 per person per
year. It also is the value of 350 kilograms (12.9 bushels) of wheat per
person per yeare. Table 2 shows present farm costs for the Shamalan area,
and details are presented in the agricultursl cconomics appendix.

TABLE 2

Shamalan Unit Present Farm Costs

$ Per Hectare & Per Acre Total $

Crop payment to tenants 11.73 L.7h 148,830
Oxen feed 5.38 2.18 68,450
Seed 3.57 1.45 5,530
Cleaning, storage, and hauling 3.93 1.59 L9,920
Livestock purchases 2,06 0.84 26,375
Depreciation and repair 5.94 2440 75,360
Interest 11,07 L. L8 140,670
Taxes 0.65 0,26 8.165
Operation and maintenance _0.12 0,05 __}:219
TOTAL $Lb. L5 $17.99 $56L,870
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Secondary Income,

Secondary ihcome is the incrcase in income accruing to persons other than
project farmers and farm families which arises as a result of project opera-
tions. When produce in excess of needs of sroject residents is sold off the
farm, its disposition in the form of processiag, hauling, and marketing
produces monetary benefits to the enterprises and persons involved. These
are measured by determining or estimating the wages, salaries, interest, and
profits arising in off-farm enterprises as a result of handling foodstuff
and fibers nrocuced on the project, Other secondary income arises through
the supply of non-farm goods to project residents,

Whenever products are processed, hauled, or sold, people ars provided employ-
ment, return on investment, =nd use of monev. This also occurs when farmers
purchase manufactured and consumer goods ond foodstuffs. In the vresent
situation, the secondary income of the Shamalan area was measured directly
on site. For future estimetes, industrial plants which process agricultural
commodities were visited in Kabul, Kandahar, anc Bost, and benefits accruing
from processing were taken as a measure of the income that could reasonably
be expected to arise with future development of the Shamalan area, In addi-~
tion to processing, present and cstimated future income includes the fish
taken from the Shamalan Canal in the early winter; money earned by Kochi
tribes who sell sheep and goats and rent camels to project farmers; income
arising from sales of tea, sugar, candy, and rice to project residents; in-
come which accrues to itinerant and stationary artisans, mullahs, musicians,
and haulers and exporters; and for the future income to be realized by
machinery, implement, petroleum product, fertilizer, insecticide, seed, and
farm supply dealers,

The development of secondary income is entirely dependent upon prior develop-
ment of net primary income. Before crops can be processed, they must be
produceds Al present, no appreciable crop surpluses are oroduced, and to
produce significant quantities of processable crops asriculturc must be
developedse It is equally true that poor faormers cannot purchase much food,
machinery, fertilizer, or other commercial inputs; cannot employ large
numbers of artisans or journeymen; and cannot provide a sizable surplus for
hauling or export., Therefore, agricultursl development is vital for devel-
opment of secondary income., If the project is to have national as well as
local significance, it must produce significant surpluses in its local area.

In the Shamalan area the pattern of typical diet of the farm people was es-
tablished by interview and personal observation of the rural environments.
The volume of crop production, forage and grain consumed by livestock, and
cleaning and storage losses was measured in the sample survey. The amount
of food available for human consumption, plus the amount of purchased food
per family (determined in a supplemental survey of the same farmers) was
reduced to kilograms and converted into calories. The total available
calorie figure, by crop and livestock product, was divided by the number of
landowners and their dependents, and by the number of tenants and thair
families, with an appropriate allowancc I . cocking, serving. and
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consumption wastage, This calculation yields the volume of foodstuff re-
quired to feed the area at the local stondard of consumption, and surpluses
over local consumption are considered available for sale, Other indications
of surplus are the small local trade in Bost in seasonal Shamalan products,
and scattered truck movement in Bost and the Shamalar.

Disposition of the product after harvest varies with usage and perishability,
Product disposition was studied by direct interview of the crocessors,
haulers, and merchants, The findings are summarized in Table 3, and dis-
cussed below, The details as collected in local weights, measures, and
currency, and converted to the metric system and U. S, dellars, are pre=
sented in Appendix Table 37 and Tables 37-A4 through 37-0.

Processing, Hauling, and Marketing Farm Procucts. Wheat, barley, corn and
mung beans, Wheat, barley and corn are hauled from ths farm as whole grains
on farm donkeys or oxen to small diesel and gascline powered mills. ground
to a coarse grade of flour, and hauled back to the farm. Water driven mills
handle a smell portion of the crops. The vortion sold exchanges hands at the
mill or in town bakeries, Grains are ground on a 1:20 share basis, but the
monetary value of the operation has been determined and used. Mung beans are
generally consumed whole, but some portion is ground and added to the wheat
flour when food becomes short before the new harvest., After grinding, some
wheat flour is marketed and baked in the towns and sold as "mahn", a thin,
firm nonrising whole wheat bread. Some portion of the corn is baked, and
some barlcy and mung beans are sold as grain for home use in soup and stew.

Cotton, Seed cotton is hauled from the farm to the cotton welgh station or
the Bost gin, typically on rented camels, to the point where the government
accepts it. From that point hauling is by govermment truck, and hauling
benefits to the gin are included with ginning secondary benefits, Camel
rental from farm to government acceptance point nrovides some cash incoms fer
the nomads. These people congregate in the Shamalon Area in the fall when
their summer pastures farther north are dry, anc in this season purchase
fodder from the farmers, sell sheep and goats for fattening, and rent their
camels for cotton hauling. Hauling charges have been calculated on the basis
of average rates and distance.

Cotton ginning benefits were abstracted from production 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 for
spinning, weaving, or seed crushing, but a hauling benefit to the border
town of Spin Baldzk has been included,

Horticultural Crops. At present a very low volume of Shamalan horbicultural
crops leaves the Immediate area, Some grapes are purchased by buyvers fron
Kandahar, but the bulk of the grapes, fruit, vegetables, tobacco and other
horticultural crops is consumed in the area without commercial processing.
Only minor shopkeeping and hauling benefits for thesc Crops can reascnabliy
be claimed,
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Livestock products, The Shomalan is essentinlly 2 net deficit area in
animal protein, and markets very small quentities of meat, milk, and eggs.
Only when an ox or cow has outlived its usefulness or is discased is it sold.
A small bazaar in Bost is supplied partially from this area, and local
butchers were interviewed to determine the share of their business that
could be considered secondary income. A modern cresmery operating in Bost
processes and sells whole milk, cream, butter, ice cream, cheese, and eggs,
but its sole source of raw material in 1965 was the government dairy and
poultry farm in nearby Bolan. The private farms in the Shamalan area sup-
plied none of the raw product processed at this plant in 1965, but began to
supply about half of the volume in the winter of 1966-67. Plant data has
been used as a base for study of projected future secondary benefits.

Agribusiness., Agricultural business constitutes a very minor portion of the
life of the Shamalan farmer. Because so swmall a portion of his business is
monetized, he has little cash and can exert littlc demand for agricultural
inputs. In the absence of mactinery, parts, fertilizer and insecticide
dealers, with little seed and feed sold, oand with few labor wages paid in
cash, only in dealings with Kochis or government cotton or tax agents does
much cash change hands: Camsl rental and livestock purchases arec the only
appreciable agricultural business transactec, and cdata were collected as
required,

Purchased foods, The Shamalan farmer today spends a small part of his dis-
posable income on rice, sugar, candy and tea. Data collected from farmers
and goneral observation indicate th:ot rice is served on festive occasions
and when & farmer entertains, generally tea, sugar and candy are consumed,
In general these luxuries are limited to landowmers. The tenants have tea .
without suger or candy, if at all. Farmers were asked to estimate the
amount and prices of these products consumed in an ordinary year, and sec-
ondary income is calculated on marketing cand hauling these products.

The calculations for processing, hauling, and marketing farm products, agri-
business, and purchased foods were collccted from the sample survey and
extrapolated to the project area, Adjustments were made as required for
different rates of consumption by landlords and tenants, The income data
relating to fishing, journeymen and artisans, and transporting pcople were
collected for the entire project area,

Fishery. In the early winter of each year the Shomalan and other main
canals in the various project areas are cdrained for inspection and occa-
sional cleaning and stand empty for approximately LO days. At this time the
only remaining water is in pools below the ccnal bed where concrete drop
structures havce been built to divert water into laterals and to accomodate
the force of falling water,

Fish collect in thesc pools and are netted, houled, and sold, Some fishing
persists in the surmer months on a reduced scale., The fishermen operate
shops in the Bost bazaar, where the figures on catch and price were col-
lecteds Some fish are known to be taken by Kandrhar resicdents as well,
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Journeymecn and artisans. The benefits realized by journeymen, itinerant
artisans, settled religious leaders and teachers, village shopkeepers,
traveling peddlers, and musicians constitute an important part of project
secondary income. To determine 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 income realized on the West Shamalan
lands, as well as convert the payments they receive in wheat into cash, and
extrapolate the West Shamalan findings to the Shamalan Areas

In the West Shamalan ared in 1965 there were 128 men who made all or part of
their living providing services to local farmers., The greatest number of
these were mullahs, followed by peddlers and shopkeepers, carpenters, water-
masters, blacksmiths, barbers, and tailors, One of each category of copper-
smith, cobbler, goldsmithy, millwright, and musician was found. Since some
of these people, particularly mullahs, supplement their income by farming,
only the portion earned from their secondary activities was calculatede.

In general a mullah will serve a number of farus, and most villages have one
or more mullahs, The other service workers eithcr travel throiugh the area
seeking work, or operate small shops in the village of Khalach, These
workers receive the bulk of their income in wheat. In all cases the tools
and equipment used by the artisans are of the simplest construction and
represent a minimum of investment. The barbers, for example. operate with a
pair of scissors and a small hand razor, with an average value of 50 afs,
($0467)« The cobbler has a small awl, scissors, a hammer and a small metal
last with an average velue of 250 afs. ($3.33), The blacke~ith cperates over
a small charcoal~fed forge with hammers and a pair of tongs. with an average
value of 150 afse ($2.00). Some peddlers carry freshly slaughtered meat in
sacks on their backs and walk from village to village. The same small scale
of operations is true for the other occupations.

Transporting people, A bus service operates in the West Shamalan area on a
semli-regular basis. The owner hauls an average of 70 men per week from Bost
to Khalach at a charge of 10 afs. per man each way.

Total secondary income was calculated as $22L,L85, or 32,2% of the $697,694
or primary income for the area, This is equivalent to $17.67 per irrigable
hectare ($7.15 per acre), compared to $5L.91 of primary income per irrigable
hectare ($22.22 per arable acre). Secondary income on the nonarable grazing
land is negligible, for the population is sparse and poor.

Development Benefits,

Development benefits are the vortion of the annuel operation and maintenance
expenses which remain in the country. These include wages paid to local
employees, a part of the salaries pald to foreizn personnel, and the hauling
charges from Chaman and Meshed to the project.area, They exclude original
cost of machinery, equipment, parts, fuel, motor and lubricating oil, or
grease; hauvling from offshore sources to Chaman or Meshed; and part of the
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salaries paid in dollars. About 25% of the expenses of operating and main-
taining the system remain in the country, and the balance is spent abroad
for foreign procurement and salaries. Development benefits total $19,200,
or $1.51 per arable hectare ($0.61 per irrigable acre), equivalent to 2.8%
of primary income for the area. Development benefits for the present situ-~
ation are presented in Table 4 of this report and summarized in Table 38 of
the appendix.

TABLE L

Summary of Present Develooment Benefits

Shamalan Unit

Labor Hauling Total

$ _ $ $
Operation and Maintenance 18,3L0 19,200
TOTAL, Development Income $18;3L0 $19,200

Projected Future Conditiouns

General.

The Shamalan area in the future will be approximztely the same size as it is
todayy but with firmer water control, improved drainage, and a much higher
percentage of good lands, Few if any new lands will be irrigated, but firm
water control will allow water delivery to lands in the central portion and
along the west side which now are irrigated on an intermittent basis, Many
lands presently affected by high water tables, poor drainage, salinization,
and adsorbed sodium will be improved through drains, leaching and soil amend-
ments, The nonarable lands would continue to provide grazing and some
portion could be in woodlot, Under anticipated future conditions, following
land reclamation measures, 93.2% of the arable land will be land class 1s
L% land class 23 and 2,L4% land class 3.

The future of the area depends upon effective land use, with all of the
myriad factors that this involves, as well as upon improvement and correct
utilization of project works. The mode and methods of farming must change
drastically and farmers made aware of the improved agricultural inputs that
are available, coupled with a great change in attitude if the land is to
Justify any new investment. The burden for this change rests not only upon
the farmers, but also on the officials in the Helmand Arghandab Valley
Authoritys. The proposals and recommendations for successful use of the area
follow below as a serics of twelve points, and future projections are based
bpon successful implementation of these points, If the program is pursued
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successfully, the project can be an economic success; without it, the pro-
Jject area is likely to continue with 1little change. The starting point will
be the completion 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 by the farmers, businessmen, snd government officials.

Primary Income.

The area has been analyzed in terms of its probable future development,
bearing in mind that any factors more favorable than those projected would
increase future returns, and any less favorzble factors would reduce them.
The future cropping pattern and types and density of livestock, as well as
crop and livestock yields, are projected at levels that appear reasonably
attained, subject to noted conditions, The natural resources of this area
are favorable, and higher yields of adapted crons can be supported by the
land, water and climatic resources, The social factors are less favorable,
and on a strictly historical base, both pre- and post-construction of
Kajakai Dam, little yield increase can be expected. Therefore a reascnable
forecast must consider not only what is possiblc, but also what is probable,

The favorable natural resources of the Shamalon area include the climate,
which is suitable for a broad range of commercial crops and livestock; the
land, which can be mzde to produce well through reclamation and proper farme-
ing 1nputs and metheds; and the water, which will be available in adequate
quantity and satlsfaCLory quality for irrigation and domestic use, The
future drainage system will remove surplus water from the I:elds; no farm
will be more than one kilometer from a road; and sanitary wo.ls will provide
safe drinking water at all times, including the cancl shutcowm period. In
contrast to these favorable conditions are many social and procedural in-
hibitions, The area has hzd a long history of poor crops, weak response to
innovations which were intended to augment production, and an apathy of most
farmers to efforts intended to create a higher stendard of living. To date,
production has fallen considerably short of levels that should have been
attained,

To project any significant improvement, many factors in the area must ad-
vance radically. An objective appraisal of this situation is forced to
conclude that without assistance, improvement would be very slow and frag-
mentary, Considering these points, yields and double cropping have been
projected higher, on condition that a great deal of pressure is brought to
bear on lagging inputs.

A program of development, improvement, and dissemination is required on a
systematic, timely, and orderly basis for future improvement, Project con-
struction, land reclamation, and operation and maintenance will provide the
infrastructure for successful development, and create a base for improved
agricultural operations., The balance of the work must be done by the area
residents in cooperation with the HAVA, Pertinent recommendations for
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agricultursl development follow as the couclusion of this chapter, as a
series of 12 points,

Agriculture cannot be transformed immediotely, and complete and competent use
of farm credit, new varieties, fertilizers, insecticides and disease control
agents, machinery, and proper land management and crop rotations cannot be
expected immediately after the project works are installed., Assuming that
the improved inputs become available and are used in a reasonable time,
yilelds are projected upward in stagss, with the highest levels projected for
the 50th year of project developmenta For the average year, which 1s used

as the basis of analysis of anticipated future conditions in this report,

the economic midpoint is useds This point is based on an expected rate of
development of yieclds for each crop and livestcck species, and on the antici-
pated cropping patterns. Tables 5-A and 5-B sumiarize the present level,

the levels of achievement projected for ths 15, 25th, and 50th years of
project development, and the anticipated 50-ycor average levels. Tables 6-A
and 6-B depict the anticipated future situation, and details for the 15th,
25th, and 50th years are presented in the agricultural economics appendix,
The factors used in determining the economic midpoint for each produck are:
presented in Table 21 of the eppéndix. . ) .

- L

Tables 6-A and 6-B show the anticipated average future conditions for 50
years of project devcicpment, predicated upon successful implementation of the
agricultur-l recommend:tions at the conclusion of this chapter. Average re-
turns are predicated ugon low levels in the enrly years, ri~'nz 49 mach
higher levecls by the end of fifty years, and include a graz . ng allowance for
the nonarable land in the project,

In the future, as in the present, field crops arc expected to continue as
the mainstay of the Shamalan area, Horticultural 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 decrecase in impor-
tance as customs and habits change and residents plow under manure, collect
less brush and wood, and begin to utilize commercial cooking fuels.

$ per Hectare $ per Acre Percentage

Field crops - wheat, barley, cotton,

corn, mung beans and sunflower 179455 72467 72.3%

Horticulturol crops - orchard, garden,

and vineyard 30,21 12.23 12,1

Livestock products - milk, eggs, hides

and skins 17,63 7.13 7.1l

Livestock - annual value of cattle,

donkeys, horses, sheep, goats and poultry 15.57 6.30 6.3

Fuel 5.36 2,17 2.2
TOTAL $2LB,.32 $100,50 100, 0%
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Future farming costs are projected upward, and arc based on a mixture of
traditional ond modern inputs in the early ycars, with subsistcnce inputs
gradually being replaced over time, Although total farm costs will rise per
unit of land, unit costs will tend to be reduced as yields rise. Therefore,
greater net income per 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 and
gross farm income projected for future operation, These include the costs

of seed, fertilizer, insecticides and discase control agents, o¢peration, re-
pair, interest, and depreciation of farm machinery and implements, crop pay-
ments and oxen feeding, storage, purchases of livestock, depreciation of farm
buildings and improvements, interest on land, irorovements, and borrowed
capital, well operation and maintenance, the farm share of utilities, and
taxes.,

Some of these categories, such as seed, fertilizer, inscct and disease con-
trol agents, and costs of depreciation and intcrest should rise sharply in
the early period of project development as thc inputs are made available and
the value of the farm investment rises., Othcrs, such as machine costs, will
increase less quickly due to the major investment required to mechanize a
given operation and the great change in attitude which must accompany this
process, Concurrentl;y with the projected increcase in mechanization is a
reduction inh costs of crop payments to tenants and feeding oxen. Storage
costs should decrease per unit as losses are reduced, Taxation and use of
utilities should rise in the early period of development, rrd well operation
and replacement, on an annual basis, would tend to be consi~n% for each year
of operation, Table 7 shows the expected average costs for “ae future, and
Table 8 the anticipated farm costs for the 15th, 25th, and Sth years of
project operation, Appendix Table 35 shows the factors uscd in arriving at
the average cost figures for the 50-year period of analysisé

Seed costs are charges made against the farm enterprise for purchase of im-
proved varietics of seed as these become available, This presumes that
farmers will abandon much of their present practice of saving seced from each
crop for next year's planting, but instead purchase improved, adapted seed as
it is made available by the Extension Service or commercial seed houses,

Fertilizer costs are incurred to supply the annual plant requirements of
nitrogen and phosphorus, plus some of the plant requirements for potassium,
Soils in this area are generally deficient in both nitrogen and phosphorus,
but contain enough potash so that the soil coan be mined for the foreseeable
future without return of more than 20% of the potash removed yearly by
vegetative growth. Fertilizer costs include an allowance for the return to
the soil of part of the annual production of farm manure,

Insecticide and diseacse control costs include the reagents necessary to
control pests whieh now are common in this area, and an estimate of future
control measures as cropping intensifies and pests multiply., The most useful
general agents known at present are included, for these are effective for a
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broad range of control and should be indicative of future costs. Pests of
cotton, orchard, garden and vineyard crons are expected 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 recuired to perform cultural operations
in the future. This machinery includes enough tractors, plows, harrows,
ditchers, ridgers, tillers, planters, drills, fertilizer spreaders, cultiva-
tors, hay rakes, mowers and balers, sprayers, combings, and trailers to per-
form farming operations cheaply and efficiently, One tractor is projected
per L0 hectares (100 acres); one plow, harrow, ditcher, ridger, tiller,
drill, planter, cultivator, hay mower, sprayer, rake and trailer per 80
hectares (200 acres); one hay baler per 160 hectares (LOO acres), and one
combine per 300 hectares (750 acres)i This sproad of equipment over farms
that will range in size from 9 to 10 hectares (22 to 25 acres) will neces-
sarily involve some pooling of capital or credit to make initial purchases,
and possibly the evolution of rental and contractual patterns in the future,
In the early years of operation some custom use by private owner-operators
or government machine pools would be desirable, Hay baling and grain and
bean combining would probably continue as custom operations for the period
of analysis,

As mechanization increases, the use of tenants and oxen will decrecase, These
costs are carried on a diminishing basis, ultimately being dropped by the
50th year of project operations,

Storage costs are the value of crops lost in storage on the lferm. They ex-
clude thc cost of the vtoraee facilities, which are carried under depreci-
ation, interest, and taxation, Under improved future conditions wheat and
barley losses should be reduced from 5% at present to 24, and corn and mung
beans from 2% at present to 1% of total harvest, Fruit, vegetables, and
other perishable crops will be consumed fresh on the farm, and losses after
sale would be in the processing and marketing sectors., Alfzlfa would be fed
green 2s needed, or cut and cured, Cotton and oilseeds would be sold
essentially without farm losses,

Harvest losses are deducted from crop yiclds, and hauling costs carried under
machinery operation,

Livestock purchases are the costs of sheep and =o=ts purchased in the fall
from nomads, fattened on crop residues and stubble, and slaughtered in the
winter, With larger future farms, morec intensive cropving, and better vege-
tative growth there is every reason to expect this practice to continue and
inerease,

Depreciation of improvements, exclusivc of depreciation charged against
machinery and implements, is the annual cost of replacing farm buildings,
wells, orchards ond vineyards, and livestock as they wear out or become
obsoletes These costs do not occur equally sach year, but rather in lump
sums as particulor essets are replaced., For purpose of analysis,
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depreciation is treated on an annual equivalent basis,.

Interest on the farm investment, which primarily is charged against land,
improvements, orchards and vineyards, livestock, and on borrowed capital
represents a cost of doing business, The greater portion of intersst is an
alternative earning that could be realized by placing the value of the farm
investment in an enterprise where it would earn the current local interest
rate, This is actually an investment foregone rather than an out-of-pocket
cost, for it represents money that could have been earned elsewhere, rather
than an actual expenses Some portion of this cherge, however, represents a
true cash cost, for in the future farm credit will be required to purchase
comercial inputs, The full cost of interest, including carnings foregone
and farm credit is calculated at 6% per annum on the farm investment.,

Well Operation and Maintenance. This represents the annual squivalent cost
of operating and maintaining the well each year after installation. The
wells would be constructed as a project expense, but their care and upkoep
ghould be a farmer responsibility and expense.

The cost of farm utilities estimates the farm share of electric power which
is expected to come in use in the Shamalan area at some future date., At
present the town at Bost and the surrounding arca and several other towns are
electrified, and both demand and service are sprcading, For the future the
typical Shamalan farm is expected to make modest usc of electric power, and
33% of estimated farm usage 1s charged against the farm business,.

The taxation cost is the future tax expected tc be levied agoinst farm land
in the Shamalan area, exclusive of project amortization and cperation and
maintenance charges, In the past, thc RGA has taxcd both land and livestock,
but in recent years the land tax has been incrcased and the livestock tax in
part eliminateds The future tax cost is based on an expected continuation
of this trend.

Total farm costs of $132.69 per hectare ($53.70 per acre) are computed for
anticipated average future conditions or 53.L% of cxpected gross income, The
relationship between prescnt and future gross inceme, farm costs, and net
inceme suggests that future farm costs, although considerably higher than
present levcls of $LL.LS per hectare ($17.99 per acre), actually result in
much greater net income. If these inputs are applied correctly and effec-
tively over a 5O0~-ysar period of operations, project gross and net income

per unit of land and in total will be enhznced.

Secondary Income

The study of futurc seccondary income is based on foctors that exist in
Afghanistan today only in fragmentary form. Judgment is required to calcu~
late the type and size of future local, regional and national secondary
income. Expected future primary income datz provide information on crop and
livestock preoduction, livestock feed requirements, and cleaning and storage
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losses. Dietary projections, including allowances for food wastage and
purchase of nonlocal food indicate the amount of farm produce that should be
retained for home consumption, and the balance available for sale, Secondary
income is computed for the portions sold, consumed locally, and fed to
livestock,

Processing, Hauling, and Marketing Farm Products. In the future, the project
arca is cxpectcd to consume about 10 %o 155 of its own food production, com-
pared to 75% ab present. Again it must be emphasized that no increase in
salable fnrm product can automatically be assumed; the many agricultural and
infrastructural weaknesses in the area must be corrected before sizable sur-
pluses can be attained. The basic assumption made is that as agriculture
develops, modern processing, hauling, and marketing facilities will follow;
project farmers will demand services of seed, fertilizer, insecticide,
machinery, and fucl dealers, repair shops, craftsmen services, and nonlocal
foods; and transportation and export systems will be cnlarged,

On the assumption of future development, information was collected as a base
of production from the modern processing plants thaot exist today in Afghon-
istan. The flour mill and granary (silo) in Kabul, the fruit and grape
cannery in Kendahar, the Bost cotton gin, and the Bost creamery were visited,
Additional data were coilected from the oilsecd mill under construction in
Bost, a textile mill and a proposed raisin and fruit drying plant near Kabul,
and a hide and skin tannery proposed for Kandahor. Data were sceured from
the General Transport Department of the RGA for houling costs in the country.,
Marketing and shopkeeping benefits are boscd on expected costs and profit
margins. These data form the base upon which futurc wage, azlary, interest,
and profit figures arc projected for fubure Shamalan processing and marketing
benefits, If surpluses are produced, and industries develop to handle these
as they are doing in other parts of Afzhanistan, then it is reasonable to
assume that secondary income of the type and amount shown will develope

Wheat, Barley, Corn, and Mung Beans. A sophisticated milling process is ex=~
pected to replace the crudé grinding currently uscd to process small grain
and dry beans in thc Shamolan area. The Kabul silo procuces several grades
of flour, bakes bread, and acts as a grznary, buying and selling grain to
reduce price fluctuations., Figures collected from this facility were used
as the base for future secondary benefits, and a similar operation is under
consideration for the Bost area.

Cotton and Oilsceds. Three industries are expected to process Shamalan
cotton and seed in the future, and each presently exists in Afghanistan,
Cotton ginning, cottonseed crushing, and cotton fiber spinning and weaving
are necessary to produce the finished project. The Bost gin processes and
sells lint ond seed, and an cilseed mill is scheduled for completion in 1967,
Cotton textile mills are operated at Gulbuhar, The demand for cotton is
growing, and a wider variety of fabrics is being produced and imported. The
bulk of future cotton lint nnd sced produced in this area will probably be
processed internally, rather than exported in the crude stage and re-imported
as fiber and oil,
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Data collected from the gin, with a margin odded for future profit, are used
as the base for future secondary benefits, Data made available by the Afghan
Textile Company for 1338, 1339, and 1340 (1959-60, 1960-61, and 1961-62) and
from projected estimates of the Bost 0il Company were used for fiber and oil
production, Cotton textile weaving, however, is sufficiently far removed
from the farm that only half of the secondary benefits are claimed; the re-
mainder should be considered industrial benefits. Sunflower or other vege-
table oil, if produced in volume, would be crushed and refined by the Bost
0il Company.

Horticultural Crops. Processing of garden, orcheard, vineyard, and carrot
crops can take divergent forms. Some portion of the surpluses of these crops
would be sold fresh locally and regionally, and other portions caunned, dried,
or exported in various forms. The Kandahar Fruit Corporation and a raisin
and dried fruit plant scheduled for Kabul supplied conversion figures for
fresh and dry products, production figures for whole and half fruit, compotes,
jellies, juices, 2nd syrups, and cost and profii figures for the packs.
Marketing end hauling figures complete the secoudary benefit computations for
these cropse

Forage, All alfalfa, clover, and other leguminous pasture crops are expected
to be fed to livestock or plowed under for soil improvement. No secondary
benefits can be claimed,

Livestock Products. A greater volume of animal products is exnected from
this area in the futwr:, after moking an allowance for adecvaile home con-
sumption of animal proeinse Raw milk and hides will be prccassed in bulk,
but most of the meat and egg production should be consumed ot hcie, as
dietary patterns improve and farmers demand a higher standard of living. A
strong commercial livestock industry is not projected; farmers are expected
to remain producers of field 2nd horticultural crops, on a larger and more
efficient scale,

The Bost dairy supplied basic data for this operation. The dairy currently
pasteurizes and homogenizes whole milk and sells small quantities of butter,
cheese, heavy and light cream, and ice cream, With greater supply from the
Shamalan area and expanding demand, it could be the base upon which produc-
tion and efficiency rise.

Several small tanneries in Kandahar tan hides and skins to produce leather,
but these¢ inefficient operations are expected to be replaced in time by
larger plants. Projected benefits were abstracted from a tannery proposed
in the Kandahar Industrial Park.

Agribusincss. Agribusiness, or agricultural business, is expected to show
the greatest relative increases in income of 2ll categories computed, Al-
thovgh camel rental would disappear and livestock purchases improve only
moderately, the business in sced, fertilizer, pssticide, farm equipment and
parts, and fuel, oil and grease should move from almost zero to a consider-
able volume over 50 years. At present the farmers use no factory-made
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equipment, with the exception of some iron plow »oints, tethers, chains, and
sickles; do not use commercial fertilizer; are not aware of the existence of
pesticides or herbicides; and save their own seed for planting., Future
development is in part predicated upon the introduction and application of
efficient inmputss It is axiomatic, therefore, that the use of modern inputs
and the abandonment of traditional or subsistence inputs is required if agri-
cultural business is to develop.

Commercial seed costs furnish the data from which secondary benefit factors
are determined, 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 dealers, These costs includs an
allowance for propagation, multiplication, and marketing,

The quantities required of commercial fertilizer and insecticides are esti-~
mated from acreage and plant needs, but only a small portion of the expenses
can be considered secondary benefits., The costs of internal hauling and
handling furnish secondary benefits, but construction of a nitrogenous fer-
tilizer plant at Mazar-i-Sherif, in northern Afghanistan, would materially
increase secondary benefits of fertilizer use.

Tractors, implements, parts, fuel, oil, and lubricants originate outside
Afghanistan and will continue to do so for many years, Only the cost of
hauling the equipment from Chaman, West Pakistan; the petroleum products from
the border near Meshed. Iran; of internal distribution and handling; and of
maintaining the equipment on the farm are claimable as sour.o+ of secondary
benefits,

Purchased Foods., With a rising living standard, a wider variety of food-
stuffs, and a greater knowledge of diet and nonlocal food, the project resi-
dents are expected to spend more for purchased foods, including tea, sugar,
candy, rice, fats and oils, subtropical fruit, and other non-project foods,
The conswiption of tea, sugar, candy, and rice; of secondary dairy products
processcd from milk; of shortening from cottonseed; and of oranges, lemons,
limes, and other citrus fruit from Jalalabad is expected to increase, Pro-
cessing, hauling and marketing these products form the base of secondary
benefits,

Fishery. There is no basis for assuming that the future take of fish from
the distribution and drainage system will vary significantly from the present,
The primary use of the system is to supply and remove irrigation water, and
proper operation dictates that the canals must be drained and cleaned each
year. Dowm time would be increased when a domestic well system exists and
this would prevent any significant increase in fish population,

Journeymen and Artisans. The income rcalized by journeymen, craftsmen,
artisans, and rcligious leaders is expected to rise with project develop-
ment, Calculatlons of this type are highly subjective, but an increase is
predicted on the basis of a higher living standard and an increascd demand
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for many occupations, The number and income of barbers, carpenters, mullahs,
musicians, shopkeepers and peddlers, and tailors should increase if the pro-
Ject area develops, wealth increases, and the demand Zor goods and services
is augmented, On the other hand, the itinerant or village blacksmith and
millwright will probably fall victim to the machine shop and consolidated
flour mill; and the number of coppersmiths and goldsmiths may increase less
rapidly, for example, than the number of gencral shopkeepers. Such local
work as wandering shoe and pot repair would tend to be replaced by shop work,
and shoes manufactures from old tires will be replaced by superior products
from specialized factories, The position of local watermaster could become
a project function and benefits carried under operation and maintenance.

Secondary benefits from these sources arc estimated by comparing the future
expected population of the Shamalan area with the present, and by judgment
factors that attempt to measure future demand for each service. Studies
elsewhere indicate a direct relationship betwecn aresa development and the
demand for services, As an agricultural area becomes more specialized and
efficient, the farming population tends to decline in reclation to the manu-
facturing and service population, Increases occur in retail and wholesale
trade, business, professional and govermmental services and manufacturing,
coupled with decreases in handicraft and cottage industry employment, All of
these factors are included in estimating future secondary benefits for
Jjourneymen and artisans,

Transporting Psople. Transporting people to, from, and within the project
area 1s expected to increase sharply with development., The greater secondary
and tertiary population and the greater affluence of the farmers and general
public will increase local traffic. Secondary benefits are cstimated from
cost and profit figures collected from local haulers, increased population,
and a factor for increased travel per person,

Exports, At present a negligible quantity of goods is exported from the
Shamalan area, Although a small quantity of local fruit or grapes eventually
reaches West Pakistan or India, the small production and the extremely poor
packing and handling make this insignificant. The Bost and Girishk markets
are traditionally supplied with fruit, grapes, and vegetables that originate
not in the Shamalan or other nearby arecas, but in the Kandshar region.

If the project develops, this trend could be reversed. It is assumed that
half of the fruit, grapes, vegetables, and carrots that are surplus to the
needs of project inhabitants will be exported as fresh, dried, or canned
packe. OConstruction of the proposed rail spur from Chaman, West Pakistan to
Spin Baldak, Afghanistan would reduce rough handling and facilitabte the
export of perishable products, Benefits are calculated for hauling a large
volume of products from the Shamalen area to Bost, and for lesser quantities
to Kandahar and Spin Baldak,

Table 9 summarizes expected future secondary income, Appendix Tables 37 and

37-A through 37-0 present. the material in greater detail. All secondary
benefit figures are computed for full 50th year production and reduced to an
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average of 50 years of project development, The factors used to determine
averages for each secondary crop and livestock enterprise are identical to
those employed for primary production of that product in the Shamalan area,

Development Benefits

Development benefits arise when resources that otherwise would be unemployed
or underemployed are utilized to construct, operate, and maintain a water
resource or other capital project. Future secondary development benefits
here can include only the portion of the expenses incurred within the
country, and must exclude all off-shore expenses to the Afghan border., Ounly
the wages paid to local employees, a portion of the dollar salaries paid,
and hauling from the frontiers to the project area are used as the basis of
development benefits, plus income accruing from mining, processing, and
handling local gypsum,

Future development benefits derived from operation and maintenance are ex~
pected to be higher than present levels. Present construction costs are nil,
but future construction and land reclamation costs will be high, All capital
costs are amortized over the period of analysis to derive their annual
equivalent cost, A portion of this figure, plus a portion of operation and
maintenance costs, can be claimed as secondary benefits, Table 10 suma-
rizes expected future development benefits, and Appendix Table 39 presents
these in greater detail,

TABLE 10

Summary of Future Development Benefits

Shamalan Unit

Processing Handling Labor Hauling Total

$ $ $ $ $
Construction - - 56,700 30,530 87,230
Soil amendments 3,440 1,270 6,055 3,080 13,85
Operation and maintenance - - 24,365 13,310 37,675
TOTAL $3,lb0  $1,270  $87,120 $L6,920 $138,750

Intangible Benefits

Intangible benefits are improvements expected from project development which
are not measurable in monetary terms, but which nevertheless are important
in overall project formulation. They should be considered a partial basis
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of justification, even though they form no part of a financial analysis,
These benerits arvc intangible only in a financial sense, for physically they
exist and are real. They occur in severai distinct categories, including
community services and facilities, project population, rural employment,
level of living, land values and farm equities, development of cormercial
agriculture, and the affect of the project on the national economy, Intan-
gible benefits are discussed for both the present situation and the expected
future condition, assuming that agricultural production in the area increases
and the project develops,

Community Services and Facilities, The economic growth expected with project
development, and the greater social interest and broader horizons which
emerge with development and change form the basis for presuming that community
services and facilities will improve, Overall demand for services offered
by schools, hospitals and dressing stations, libraries, mosques, sports and
meeting halls, and other amenities will increase, The stimulation offered
by easier transportation, more farm sales and greater demand for outside
products, and particularly more extensive contasct with the world, will in-
crease the desire for amenities, A rising standard of living and greater
cash income will provide the means to bring improved community services and
facilities to the area.

Project Population, Overall regional population, including the secondary and
manufacturing population that will emerge with devclopment of the agricul-
tural resource base, is expected to increase with development, The work
force supported by the oil, flour, and textile mills, cotton gin, dairy,
canneries and packing sheds; distributors of seed, fertilizer, insecticides,
farm equipment, and petroleum products; and by trade, banking, commercial
transportation and government institutions should grow as the agricultural
base develops. Increased non-agricultural employment should absorb the de-
crease in farm employment. Displaced sharecroppers should be integrated
into the non-agricultural economy as farms enlarge, mechanize, and require
less labor, Over time the problem of displaced rural population should be
solved by growing labor requirements in the industrial and service sectors,

Rural Employment., In the Shamalan area rural underemployment, or "hidden"
unemployment, is prevalent today., Land farmed per man-equivalent, including
the field work done by women and children, is a low 1.2 hectares (3.0
acres), The low level of crop and animal yields indicates that much of this
high usage of labor is not productive, Gross and net product per man-
equivalent was $139 and $78 respectively in 1965, and this further indicates
a great lack of productivity., Project development should alleviate this
condition in two ways -~ by providing more productive work on the land and by
creating a base of surplus preduction upon which an urban, processing and
service segment can be built,

Level of Living. A change in projected levels of living should occur in two
categories - diet and incomes Although the change will come gradually, by
the end of the 50-year period of analysis the improvement should be marked.
Study of the local diet indicates that the farm family and tenants are not
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receiving their full nutritional reculrements, either in total food intake
or on balance. The diet for the farm family probably does not exceed 2,500
calorigs per adult per day; for the tenant families, not above 2,200 cal-
ories.

Based on production figures, the consumption of whole grains, mainly wheat
but including some corn and barley, constitutes about 75% of the total diet,
somewhat less for the owners but more for the tenants. Fruit, grapes,
carrots, and other vegetables constitute 9 to 10% of the total intake, beans
U#, and food frem animal sources, including milk, eggs, beef, lamb, mutton,
goat, and poultry, 6%, The remaining 5 to 6% originates outside the area.
The manifestly poor health of the project residents, the high death rate
among the children, and the thinness and weakness of many adults bear this
out in observation, Although other factors, including lack of sanitary
facilities and general nonavailability of drugs and medicines in the rural
areas contribute, the diet is at least partially resvonsible, A more ade-
quate diet is projected for the future, and if the project develops there

is no reason why higher levels of food consumption should not be realized.
The health and education programs should include demonstrations on balanced
diet, new foods, and improved cooking methods.

A future diet of 2,800 calories per adult-equivalent, in correct balance,
will support good health and enable residents to work productively, The
percentage of whole grains should diminish to roughly LO% of the diet; beans
should increase to 6%; fruit, grapes, carrots, and other vegetables to 15%;
and milk, eggs, and meat to a level comprising 15 to 20% of the total cal-
oric intake. The higher intake of food from =nimal sources would also
correct a longstanding protein deficiency. The balance of consumption would
come from such purchased foods as sugar, tea, candy, rice, fats and oils,
and fruit.

The level of living on the project, expressed in terms of money and kind re-
tained by the family, is another important segment of the benefits of pro-
Ject developmente The present family living allowance, or amount retained
by the family in cash or kind, expressed in this context is $332 per farm,
or roughly $17 to $21 Per person. L/ This is the cash equivalent of the
product available per person after paying farm costs and after receiving a
portion of the true value of cotton from the government, In real terms in
1965, at local prices and in local markets, this was equivalent to 266 kilo-
grams (918 bushels) of wheat per year for every man, woman, and child in
landowning families, The average tenant receives less than the equivalent
of $9 per year, or 1LL kilograms (5.3 bushels) of wheat per capita per year.

In the future this situation should be improved, By 50 years after project
completion, the family living allowance should approximate $600 per farm per
year, This could be $100 per person, deoending upon the trend toward the

1/ Depending upon inclusion of true operation and maintenance cost as a
project or farm expense, and including the full value of cotton as a farm
return,
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nuclear family pattern and away from the extended family system. This sum
should be cdequate to purchase the ocuvteidg food, school books, uniforms, and
supplies, medical and dental services ond medicines, basic housing. furni-
ture, clothing, and cooking and eating utensils that are so S3parse and poor
today, the electricity that will come into the area, some transportation;
professional and business services, some bicycles, radios, shotguns and other
luxuries; and provide a monetary inceuntive to keep the farmer producing at a
high level. An adequate family living allowance, as much as any other
single factor, will be a key to enable the area to move from subsistence to
commercial fariing, with an attendant thriving agricultural economy, Sizable
farm surpluses, and effective demand for manufactured products,

Land ¥alucs and Farm Equities.

At present there is no true real estate market in the Shamalan area. Occa~
sionally a parcel of land changes hands, but when it does the property is un-
marked, frequently unreccorded, and generally neither the buyer nor the

seller can determine the actual amount of land involved, Once the land is
surveyed and recorded 1/, and assuming that agricultural development occurs,
a legitimate market for land should develop, This would facilitate sales,
and provide an easier procedure for orogressive farmers who wish to move into
the area,

The price of real estate should rise as the area develops, and the value of
farm buildings, ditches, orchards, vineyards, and other permanent installa-
tions also increases. This would constitute an important benefit to project
farmers.

Commercial Agriculture. A final point of considerable value, but one very
difficult to assess financially, is the transformation of subsistence to
commercial farming, Subsistence farming refers to a situation wherein
pecasants consums the bulk of their production, preduce the bulk of their own
consumption, supply little to the urban market, purchase few menufactured
goods originating in the urban scctor, and operate perpetually at a low
standard of living, Commercial farming in this context indicates a condi-
tion wherein the farmer produces primarily for market and produces those
cormodities which he is best qualified to grow, purchases from off the farm
the goods and family requirements other rural areas and cities produce at
lower cost, sells his products and purchases his inputs with cash, produces
a surplus for an expanding urban sector and provides labor for that sector.
The commercial farmer, distinct from the peasant, views farming as a business
as well as a traditional way of life, This is the route along which all
developed countries have traveled, and which will be necessary for Afghanis-
tan to travel if she is to develope.

National Economy. Another benefit generated by increased production relates
to the overall national economy. All products exported will create badly

1/ A Cadastral Survey was under way in 1967,



needed foreign exchonges Conversely, any domestic increase of products now
imported will lessen needs for imports -nd reduce expenditure of foreign
currenciess More impelling is the increased production of foodstuffs in a
country that operates continually on the brink of deficient food supplies.

Sound agricultural policies, geared to producing surpluses for sale, will be
essential if internal progress is to occur. Externcl capital and assistance
have their place, but in the finol analysis it will be through the domestic
agricultural sector that Afghanisten achieves self-sufficiency and advances
to industrialization., Only when the Shamalan area contributes its share to
development of the entire nation will its project works and investment be
fully justifieds

Agricultural Regcommendations.

To implement the plan of development and to bring the project to a point at
which it can be said to be successful, it is necessary for agriculture to
develop. Based upon a sound foundation of an adequate distribution and
drainage system, a network of farm roads and a domestic water service, and
reclamation of much land from saline and alkaline conditions, agricultural
development must be made to follow. This work will be neither quick uor easy,
but it must be corried out if the project is to achieve its potential., With-
out project works, the area cannot reach its full competency; without agri-
cultural development following project development, the project works will be
so much wasted effort and capitals The following recommencations outline
what must be done in the Shamalan area for full project success.

1. Farm Sizc and Farm Development. The farms must be laid out rationally,
of sufficient size to enable the owner to work his land with family labor and
avoid consumption of his surplus production by tenants and to provide ade-
quate gross income to permit the farmer to pay for his inputs, cover his
operation and mointenance charges and a sharc of capitnl cosbs if assessed,
and retain sufficient family income to permit an adequate standard of living
and provide incentive, The recommended farm size is eight to ten hectares
(20 to 25 acres) for land class 1, 10 to 11 hectares (2h to 27 acres) for
land class 2, and 11 to 12 hectares (27 to 30 acres) for land class 3. Most
land in the area will be class 1, so farm size should be not less than 8 to
10 hectares, Land class 6 is nonarable and should be included in farm units
only for grazing, as an addition to the basic unit, and not as a portion of the'
8 to 10 hectares,

Each farm unit should be established on lamd properly consolidated, leveled,
smoothed, drained, ond well located with regard to a secondary road, irriga-
tion turnout, ancd decp well. Where exchangeable sodium and salts will in-
hibit yiclds, gypsum applications and lcaching are required in combination
with green manures and vroper crop rotations,

Land leveling should be considered a project function, for the present motive
power cannot level fields of sufficient size to permit efficient use of
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machinery., Leveling and smoothing in this context will allow efficient water
distribution on ficlds large cnough for machinery, with no post-irrigation
development of high and low spots through settlings Without firm water con-
trol, smell irrigation basins must be used, machinery will be slow to replace
oxen anc tenants, and land is wasted by numerous irrigation basin banks.

The farms should be consolidated into single tracts with boundary lines
conforming to the irrigation and cdrainege systems. All farms should be of
economic size so that one man, using family labor, can operate his farm with-
out tenants, Tenancy would spread the net returns, lower the living allowance
per family, consume a surplus that should be feeding a developing urban
sector, and inhibit the use of purchased inputs. Tenancy would also hinder
introduction of machinery, perpetuate the emmloyment of oxen, force a larger
portion of the land into lower value foragc crops, prepare a poor seedbed,
and delay achievement of projected yield levels. Sharing a smaller crop with
a tenant could perpetuate a class of rur-l poor, with little purchasing
power and less perticipation in the national eccnomy, and could reduce in-
centive on the part of the landowner,

With a farm of sufficient size, the farmér should maintain a sound business
without tenants and oxen, Continued usc of these archaic factors can only
perpetuate the present subsistence system and reterd cdevelopment. Proper
farm size and sound opsration will permit the farmer to emerge from his sub-
sistence standard of 1llving and develop a commercial enterprise that will
pay its cosis and provide his family a standarc of living commensurate with
its effortse

To permit land development in an orderly and efficient manner, it will be
necessary for farmers to move off the land by blocks, ahead of construction, |
When the land is resettled, the farms should be laid out to conform to sound
economic and engineering principles. In the absence of land reform legisla-
tion, it is not possible for farms of optimum size to be established im-
mediatcly after project construction is completed, The sample survey indi-
cated that the average farm is'7.4 hectares (1843 acres), and that many
farmers own additional land in the intermittently irrigated portions where
full water supply will become available, which woulcd bring average total farm
size approximately to the recommended figures. However, some farmers today
own several hundred acres, while many own fewer than 10 acres, anc some eX- .
change of land for woter rights may occur. Thc change to ownership of
economic-sized units must occur gradually, as machinery replaces oxen and
tenants, and as the less efficient farmers sell their holdings. This process
is common in cdeveloping countries, and continues in areas with high agri-
cultural income, as part of the continuing process of commercialization of
agriculturc. However, sound engineering practices dictate that roads, wells,
and irrigation structures be laid out and constructed in view of sconomic
farm size, although this goal will be attained only gradually,

In the future farmers should have title to surveyed lands, recorded on plats

in a local government office, Accessible public records should be maintained
to recuce litigntion and a water richt shiould accompony the land title to
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prevent curtailment of water service during the irrigation season. The
Cadastral Survey of Afghanistan is working on Sham-lan land ownership and
measurement, and should complete work before construction,

When the project works are constructed and the land resettled, land and water
rights should be clarified to the owmers, including any land lost due to :
laterals, droins, and roads, The mechanics of farm consolidation, land allo-
cation, and resettlement should be prepared in advance of construction.

2. Improved Varieties of Seed and Livestock. Adapted, high-yielding vari-
eties of seed and stock, rust-resistant wheat, increased production of
industrial crops, and introduction of new cash crops are necessary., A program
of research, experimentation, selection, propagation, seed multiplication,
and distribution of improved, adapted varieties is essential to bring farmers
the crops which will respond to better fertilizer and cultural practices and
produce greater returns., The present Helmand Valley crops have largely
developed here over centuries, and have been growm with little fertilizer or
organic metter returned to the soil. The seeds ~re mixed and the plants have
little inherited potential to produce high yields, and may not respond well
to higher levels of fertility and better practices., Varieties which will pro-
duce good yields under improved conditions and are adapted locally are
necessary to achieve any significant higher level of yields and returns,
These varietiss, however, must be properly fertilized and tended before they
can produce their pote:ial ylelds, and introduction of superior varieties
without proper treatmen® will return little to the farmer. The same general
statements 2re true of iivestock. The local cattle have coastantly been
selected downward by castrating the strongest bull calves f'-» oxen. The re-
maining specimens have not been selected for ability to tro.snit high milk
production, nor has any breeding program been followed to inzvease beef
yvields. The cattle are stunted; an ox is not ready for plowing until its
fourth year, and oxen and cows grow very slowly during their juvenile period
and attain a weight of approximately 360 kilograms (800 pounds) and 270 kilo-
grams (600 pounds) respectively. Poultry are scraway and poor meat and egg
producerss Shecp and goats are fair size, running about L5 and 36 kilograms
(almost 100 and 80 pounds) at slaughter, but this stock is produced by nomads
off the farm. Donkeys and horses are very small, and should be replaced by
tractors, trailers, and trucks in time. Improved livestock species must be
fed properly and protected against disease before they can perform effec—
tively, As in improved crops, introduction of supericr livestock without a
full feeding and health program will accomplish little.

Several seed and improvement programs have started in the Helmand Valley.
Brown Swiss dairy cattle and New Hampshire chickens have been imported, and
the Bolan “esecarch Farm has propagated and distributed some superior vege-
tables, A valley-wide program was initinted in 1966 to test Mexican~Pakistan
wheat, which closely follows o successful progrem in West Pakistan. Sure-
cropper, a high yielding open-pollinated field corn, also has been introduced.
These and many other programs in cotton, fruit, vegetables, legumes, oilseeds,
and livestock must be initiated and perpetuated, and improved seed and pro-
geny made available to the farmers on a continuing basis., To date the
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distribution of new varieties to the farmers by extension workers has been
quite limited,

Such new crops as sunflowers will be in demand, This crop is seldom seen by
project farmers, and introduction and propagation is necessary by the
development farm and extension service,

3. Pertility, Pest Control, and Disease Control, Chemical fertilizers in
sufficient guantity are an absolute necessity if the projected yields are to
be realized, Although use of livestock manure is projected, chemical cle-
ments must provide the bulk of the fertiligzer required in the Shamalan area,
It is calculated that an average of 77 pounds per acre of elemental nitrogen,
100 pounds of phosphorus, and 3 of potash will be needed per year under
project development, At present commercicl fertilizers in bulk are not
available in the Helmand Valley.

Green menures are essentinl in view of the anticipated crop rotation and the
present low level of organic matter. About 3 pircent of the land is in
alfalfa and clover; in the future 20 percent of the land should be in legu~
minous forage. Some of this would provide green feed for livestock, and the
remainder, together with wheat and bean straw and corn stalks, should be
turned under. Green manuring to improve soil tilth is especially required
to reduce crusting and cloddiness.

Insecticides, fungicidss, and other pathogen control agents will be necessary.
At present insects and diseases are entirely uncontrolled, and occasional
epidemics ravage crop end animal populations. In 1965-66 N..-.astle disease
destroyed a large part of the chicken ponulation, rust was endemic in wheat,
and aphids, fleahoppers, bollworms and cutworms were numercts in cotton,
Control programs must be effected as required, and the responsibility for
making the agents available to the farmers should rest initially with the
HAVA, until private distribution facilities have been built uwp. The necessary
fertilizer drills, dusters, and sprayers should be introduced by the HAVA,

and credit made available for purchase by farmers,

Lhe Farm Bquipment, Farm equipment, which should include trzining programs
in operation and upkeep, includes as many tractors, implements, and trailers
as required to properly plow the ground, prepare the seedbed, sow, fertilize,
cultivate, and soray the crop, and harvest and haul the product economically
and efficiently, Proper mechanization, which is dependent upon adequate
farm size, is less costly per unit of physical yield than present yields
coupled with feeding oxen and sharing the crop with tenants, Introduction

of machinery must be accompanied by driver ond operator instruction, an
effective organization of machinery dealers, spare parts depots, repair
shops, and fuel and service Stations, and establishment of credit institutions
to allow farmers and custom operators to purchase machinery singly or through
associations. Tractors of different sizes should be imported and tested
until a good balance is achieved between size of farm, field, and machine,
At present a program to sell 200 L5-hp diesel tractors is under way at
Kandahar, and this could be the beginning of mechanization in this area.
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Comparison of fields plowed and disced with thesc tractors and those done
with the oxen teams reveals that the tractors vroduce a deepcr, smoother
seedbed with much better weed control than is possible with oxen. Govern-
ment custom operation in conjunction with arrangements for farmers to pPay
at harvest time moy be an effective first step in mechanization.

5. Farm Credit. Farm credit is essential for the successful development of
the Shamalan area. At present credit is unavailable to the residents, cxcept
oun a private basis, Tenants borrow and repay wheat from landlords, and land-
owners borrow from friends and relatives, but no private or govermnental
banking system exists here, Yet credit is necessary, considering the small
amount of available local cash, for any meaningful purchases of improved seed,
fertilizer, insecticide, and farm equipment.

The Shamalan area requires a source of readily available improved seed and
livestock, fertilizer, insecticide, and form tractors and implenents, on
site, plus an available local soures of credit so the farmers may purchase
these inputse. The credit may be extended in cash, certificates rewayable at
harvest time, or carried as a debit against a farmer's account at the bank,
but however the mechanics are implemented the result should be access to a
source of locally available improved inputs, Thereby the means of increasing
production can be brought directly to the farmer, and he will be responsible,
with the assistance of the Extension Service, for their successful implemen-
tation,

In the first years of project operation it may be necessary for groups of
farmers to purchase inputs on a cooperative basis. As income advances,
farmers may gradually shift toward single owncrship of machinery and make
larger applications of commercial fertilizer. A ready source of gquick
credit for emergency applications of insecticide or herbicides should be
available,

There has been o tendency for farmers in Afghaniston to misconstrue the
purpose of credit. Money which was loaned ostensibly for productive pur-
chases has been spent on weddings and other familial uses, ond in many cases
farmers have becen reluctant to meet interest charges or even to repay princi-
pale The future credit program must be soundly backed, supervised, and
administered and loans tailored for specific farming purposes at fair in-
terest rates and repayment periods.

A satisfactory credit program was instituted in 1966-67 in connection with
the new tractor program. Farmers pay 25% down, and the balance over five
years at 6% interest on the unpaid balance, This system could establish a
pattern for a larger credit program in the future,

6. Land Use and Management. Sound patterns of land use, double cropping,
and crop rotations are esscntial. A bolenced cropping pattern, based on
commercial crops, nutritional requirements cnd dietary preferences of humans
and livestock, anc increasss of organic materinl levels in the soils is
necessarys The grains, fruit, vegetables, grapes, beans and carrots
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projected will produce food for local consumption with a balance for sale.
The cotton and oil crops are intended for commercial sale, and the alfalfa
for livestock feed and green manurc. The proportion of crop residuss sold
off the farm and used for fuel, including stalks and straw, should gradually
decrease, and the cellulose returned to the soil,

Shamalan soils are extremely deficient in organic matter, a condition which
contributes to poor tilth, poor soil-moisture and soil-air relationships,
reduced biological activity, and difficulty in naintaining fertility levels,
Sound farming practices, including the use of more leguminous forage and '
plowing under a portion of this forage for pgreen manure, and the use of
animal manure will increase and maintain favorable organic matter levels,

Double cropping should be followed as much as feasible. About three~fifths J
of the land that can be double cropped is actually projected for two cropse /
Any additional double cropping, if supported by fertilizers and performed in
a timely manner, would raise future net farm income.

The corn, carrots, mung beans, and sunflowers projected as second crops are
expected to follow wheat and barley in the rotation, on the same field.
These are being grown at present to a lesser extent than projected for the
future. However, the concept of wheat following cotton on the same field is
new and will be possible only under mechanized conditions. Cotton is har-
vested in this area in October and November (final picking) and wheat should
be planted no later than November, With a tractor plowing 8 to 10 acres per
day, compared to oxen at the rate of 0.5 acre ner day, only machinery can
make this second crop possible, Yields for seccond crop wheat must be pro-
jected lower, for November wheat cannot make the same growta before cold
weather as October wheat, but inclusion of this crop causes significant in-
crease in projccted net income for the area,

7. Transportotion and Roads., At present a network of canal and drainage
bank ronds provides limited access to and within the Shamalan arca, but
tertiary roads do not extend to the farms., Few farms are accessible by more
than a camel or donkey, and many farms are isolated by irrigation ditches
and rows of mulberry trecs, Farm roads and access roads should be developed
and maintained as a project function and cost to permit vehicular traffic

to reach farms from both the Shamalan Conal and the desert, At present the
small farm surpluses are carried by camel, donkey, axcn, several private
truck operators, and HAVA trucks, but if the Jroject develops and appreciable
surpluses are produced, the need for modern transport systems will enlarge.

8. Markets and Marketing Facilities, Adequate markets and facilities are
essentlial 1f the project is to succeed and the region to advance. No area
can rise above subsistence if its products are not sold, for a cash market
provides farm income, enables farmers to purchasc the inputs upon which in-
creased yilelds are predicated, and assists the gociological change of peasants
into commercial farmers., It is assumed that a larger market economy will
develop, and products will be marketed locally, trucked to Bost, Girishk,
Kandahar, and Kabul for sale or processing, and some portion of the processed
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or fresh product sold in West Pakistan and northern India,

Individual farmers can market small volumes of produce, but large scale
marketing may require farm cooperatives, The local, regional, national and
export markets, Bost gin, oil mill, and dairy and the Kandahar cannery are
expected to function as outlets for surplus Shamalan production,

Included in this recommendation is the need for improved storage facilities,
Present storage losses are high, but proper facilities can reduce this in the
future, With adequate drainage high water tables will be less of a problem,
but the depredation of insects and rodents will require control measures.

9o Education, Demonstration, Training ond Health Programs. Programs are
needed to bring the concepts and procedures of modern, successful farming and
living to the farmers, A schedule of regular farm visits should insure that
the improved practices, water application, and use of new inputs are under-
stood by the residents, and that they are working with reasonable efficiency.,
Programs to teach farmers the fundamentals of orgonization and cooperation
are required,

10. Settlement., ILittle, if any, outside recruitment and settlement appears
necessary in the Shamalan area. The land is almost entirely privately owned,
has a surplus population in relation to its procuctiod, has meny farms that
logically should be enlarged to improve farmine efficiency, and is cultivated
annually with the exception of certain woter-short arcas., If surplus lands
exist after farms are consolidated and brouzht to rational size. any dis-
placed farmers should certainly be given first coansideratiou, Ffullowed by
landless tenants.

If new settlement is considered to replace present farmers, the new farmers
should have a background of successful farming elsewhere, The policy of
settling pastoral nomads on farms can only hinder progress, for their back-
ground in no way prepares them for successful farm menagement, or even for

a sedentary lifc, The primary consideration in any settlement scheme is
correct farm size and rational setbler selection to enable the area to emerge
from 1ts subsistence base,

11, Operation and Maintenance. Project facilitics, including the main canal,

the distribution and drainage systems, and the roads must be properly operated
and maintained, Operation and maintenance work has been carried out since

the area came under water control, but meny cleaning operations, notably on

drains and waterways, have not been performed on schedule, The O & M opera~

tions have been hampered by lack of funds and equipment; water use by farmers | 7
is not regulated or measured; and farmers at the head of ditches have a ten- '
dency to overuse their supply, creating a seosonal shortage for farms at the

end of the same ditches,

Future water delivery should be under strict administration and control, re-
gulated by a central office in Bost, Well qualified watermasters and ditche-
riders should deliver water on schedule, in accordance with regulations.
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A set of rules should be given each water user, stipulating the conditioms
under which he may receive 1rr1gqt10n water. The regulations should state
that water will be delivered for irrigation use only, will not be delivered
for domestic use during the nongrowing season, and that delivery will be

made to farms on a demand, rather than a continuing basis, The volume of
water delivered to sach farm should be strictly contrelled by the Operatlon
and Maintenance Division, and farm units and blocks provided a turnout
equipped with a measuring device. Water should be under control of the
project ditchrider, who will turn water on and off and maintain water records.

No obstructions should be permitted on the rights-of-way, and all portions of
the delivery, drainage, and road systems should be maintained free and clear
of trees, brush, low vegetative growth, and trash.

The RGA prescntly charges water users only a small portion of the actual

O & M costs, and none of the capital costs. Although real present 0 & M j
costs are computed at $5.99 per arable hectare ($2.12 per arable acre),
farmers pay from $0.10 to $0.15 per arable hectare ($0.0h4 to $0.06 per arable
acre) as part of their land tax. In the future, with an enlarged water
distribution system designed to serve the area equitably, an adequate drain-
age system, an expanded and improved road program, but with more efficient
management, O & M is estimated to cost $7.L1 per irrigable hectare ($3.00
per irrigable acre).

12, Repayment. The HAVA should have a repayment plan or schedule in readi-
ness when construction of the Shamalan Project is complete., The goverument
now recognizes the need to collect operation and maintenance costs, and
possibly part of capital costs, from the farmers, An early decision should

be made on assessment and collection of water charges, and mechanics te
accomplish this efficiently should be enacted, Charges can be made as a flat
rate per unit of land, a water toll based on volume, or a base rate for all
farmers in the area, plus a rate per cubic foot of water used. Once the rate |
and amount of payment have been established, collection should be administer- i
ed properly on a systematic basis, *

It would be unfair to expect the water users to oay the entire capital cost
of the project, for the secondary beneficiaries will also profit by project
operation. Therefore a suggested repayment table charges the water users
with the operation and maintenance costs and the principal, but not the
interest portion of capital costs, Interest on capital costs would be col-
lected from secondary business, as a general business or income tax. Tables
11-A and 11-3 illustrate a suggested repayment plan for water users in the
Shamalan area,
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CHAPTER VI

Project Lands

General

A detailed land classification of the Shamalan Unit was made during the two
year period, March 1965 to March 1967: The purpose was 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 combined effects on productive
capacity of the lands under present conditions. This classification was also
interpreted in terms of final land classes following project development with
all correctable deficiencies removed. These are the final, or economic land
classes; and are the basis fér determination of the irrigable area.

The Unit is located on the west side of the Helmand River, extending northe
ward and southward from the confluence of the Helmand and Arghandab Rivers.
It is 6L kilometers (LO miles) in length, ranging from approximately one to
seven kilometers(0.6 to 4.3 miles) in width, with an approximate average
width of four kilometers (2.5 miles), and comprises a gross area of approxi-
mately 259 square kilometers (100 square miles),

Soils and Topography

The project lands of the Shamalan Unit are located on relatively young river
terraces of the Quaternary geologic period along the west side of the Helmand
River. Nearly all of the irrigable lands are located on the second terrace
level where they are not subject to flooding. The soils have developed under
very arid conditions,largely from relatively recent alluvial materials, and
are virtually devoid of organic matter, They are predominantly light brown
to light grayish brown in color, typical of soils developing under arid climag-
tic conditions. Sandy aeolian deposits, varying from low hummocks to medium
light sand dunes, occur as overburden in a narrow strip along the western
edge of the area where the terrace on which the project lands are located is
bordered by a nearly contimous scarp forming the edge of a vast desert. The
alluvial soils, in general, have profiles quite uniform in texture, varying
from light silty clay loams to sandy loams, with loams and silt loams pre=-
dominating. Sandy, stratified alluviums are found in strips bordering the
river on the first terrace level, but these and the sandy aeolian soils are
largely included in the lands classed as nonarable., The moderately fine

to moderately sandy textured soils of the Unit are typically two to three
meters (6 to 10 feet) deep and frequently exceed four meters (13 feet) in
depth. The entire area is underlain by open, unconsolidated gravel and
occasional gravel exposures occur on the surface. Typical depth to gravel
is two to four meters (6 to 13 feet).

Topographically the Shamalan Unit consists primarily of relatively uniform
1lst and 2nd terrace levels, ranging from approximately one to four meters
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above the water surface with the great majority of them, as previously stated,
occurring on the second terrace level. Slope from nerth to south averages
approximately 1.3 meters per kilometer (6.9 feet per mile) and east-west
slopes are nearly level within terrace segments. Topographic variatiohs con-
sist largely of short slopes into intermittent river channels and some nearly
flat backwater areas, or oxbows.

Land surfaces in the area are generally uniform with minor undulations caused
by weeds and shrubs collecting windblown materials in uncultivated areas.
Sand dunes have invaded the western edge of the area along a narrow strip but
are confined to lands classed as nonarable., Surfaces of most 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 of oxen and
crude implements over the centuries, with small segments of each cultivator's
holdings being leveled each year. Conversion to mechanized farming with
modern methods of irrigation would require broad scale land leveling or grading,
but Unit leveling requirements will be moderate due to the general uniform,
relatively smooth surface features.

Drainage

The majority of the lands in the Shamalan Unit are at present subject to
drainage problems of varying degrees. Contributory to drainage problems are
the irrigation systems, over-irrigation in certain areas, movenent of ground
water into the area, and lack of an effective and well maintained drainage
system.

Investigation work in the Unit shows that the lands classed as arable have
favorable natural drainage characteristics. Borings and exposed profiles
indicate that the entire area is underlain by gravel strata at or near the
depths that deep drains would intercept. The areas where the gravel occurs
at the deepest depths are least subject to drainage problems under present
conditions, probably because the gravel strata are thicker in these areas.

With the increased water supply planned for the Shamalan Unit, accretions
to the gmouwd water table will be considerably increased, and drainage prob-
lems will become correspondingly more severe. Thus, it is imperative that
an adequate drainage system be provided.

Adequate drainage protection to the arable lands can be provided at reasonable
cost. This will require improvement of existing drains and the distribution
system, construction of additional drains as required, good irrigation prac-
tices, satisfactory irrigation system manapement and maintenance of the
drainage and distribution systems.
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Salinity and Alkalinity

Salinity and excessive exchangeable sodium constitute moderately serious
problems in the majority of the Shamalan Unit lands. Approximately 80 per-
cent of the presently irrigated lands of the Shamalan Unit are affected

in some degree by limiting concentrations of salt and/or exchangeable
sodium. Of the total irrigated lands approximately 30 percent are affected
by moderate salt concentrations; approximately 10 percent are affected to a
moderate degree by combinations of salinity and exchangeable sodium; approxi-
mately 15 percent are affected by relatively high salt and exchangeable
sodium concentrations, but can be reclaimed by moderate applications of
gypsum, leaching, and provision of adequate drainage; and approximately

25 percent of the irrigated lands are so highly saline and sodic that re-
clamation is not considered feasible. In the majority of the affected lands
salt and exchangeable sodium excesses are associated with seasonal or con-
stant . high water table conditions, but there are sizable areas of saline
and/or sodic soils where water table is not a problem,

Salt and exchangeable sodium concentrations occur in sporadic and highly
variable patterns throughout the affected areas, with wide variations in
concentrations of both., The moderately to severely affected areas are typi-
cally interspersed with areas virtually free of salts and with very low
exchangeable sodium percentages. Many of the unaffected areas are too small
and irregular in shape to be mapped out from the affected lands.

Land classed as arable, where soluble salt e€xcesses are the only inhibiting
factor, can be reclaimed by leaching.

The great majority of the soils having moderate exchangeable sodium concen- -
trations (subclass 2sa lands) can be reclaimed by use of green manures, crop
residues, animal manures, and leaching, if adequate drainage is provided.
The more severely affected (sodic) lands included in the arable lands as
land subclass 3sa, measuring approximately 2,900 hectares or 7,240 acres, in
addition to these treatments, will require moderate gypsum applications to
achieve full reclamation. On the basis of available information it is esti~
mated that the equivalent of 12.5 to 17.5 tons per hectare (5 to 7 tons/acre)
of "gotch" containing 70% gypsum will be required to meet the calcium amend-
ment requirements of these lands.

In the future, it may be feasible to reclaim part of the lands now classed
as nonarable due to excessive exchangeable sodium concentrations., Feasi=-
bility of reclamation of these lands will depend upon the amount of gypsum
necessary to reduce sodium concentrations to safe levels, costs of drainage
installation and other reclamation measures required, and the response of
the soils to treatment. Feasibility of reclaiming these lands can only be
aseertained by appropriate research trials.

Land Classification

A detailed land classification was made to determine the extent and character
of the lands and to elassify them according to their degrees of suitdbility
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for irrigation farming., The field classification was based on the physical
factors, soils, topography and drainage, and involved the determination of
arable and nonarable lands on the basis of present conditions. The arable
lands were separated into three classes on the basis of productive capacity.
The data from the field classification was interpreted in terms of final
economic land classes as they would be following full project development,
assuming correction of all remediable deficiencies. The final or "Following
Project Development" classification is the basis of the irrigable land
classes. The irrigable lands were segregated into three elasses on the
basis of productive capacity anticipated under continued irrigation farming,
These are described as follows:

Class 1 lands constitute 11,843 hectares (29,265 acres), or 93.2 percent of
the irrigable lands. They are highly suited in every respect for irrigation
farming assuming that necessary reclamation and other development measures
are effected. Approximately BO percent of these lands are presently affected
by limiting concentrations of salts, and/or exchangeable sodium concentrations
and the majority of the lands with saline and saline-sodic soils are also
affected to varying degrees by water table conditions, These, however, can
be fully corrected by appropriate reclamation measures. 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 have smooth surfaczs; have deep, moderately fine to moderately sandy
textured soils; and have favorable drainage characteristics. Development
costs will be low, and, although additional drainage installations will be
needed with use of a full water supply, costs for meeting drainage require-
ments will be relatively low. Class 1 lands have a relatively high poten-
tial income,

Class 2 lands comprising 559 hectares (1,380 acres), or L.4 percent of the
Unit irrigable lands, are moderately well suited to irrigation farming, but
are of measurably lower productive capacity than class 1 lands because of
moderate deficiencies in one or more of the factors considered in the classi~
fication. The class 2 lands of the Shamalan Unit have shallower soils with
minimam depths of 60 em (2 inches) of moderately fine to medium textured
soils, or 75 em (30 inches) of moderately sandy soils over sand or gravel,
coarser textures than are permitted in class 1 lands, or uncorrectable topo-
graphic deficiencies limiting field sizes and shapes. They also include
lands having nonreclaimable sodic spots too small to separate out, which
will 1limit their overall pProductivity to class 2 levels., Class 2 lands have
intermediate potential income.

Class 3 lands constituting 305 hectares (754 acres), or 2.L percent of the
irrigable area, have the lowest productive capacities of the Unit irrigable
lands and are of marginal quality for irrigation farming due to more severe
limitations in soils and topography than those of class 2 lands. They have
shallower or coarser textured soils, or greater topographic limitations or
combinations of class 2 soil and topographic deficiencies,

Class 6 lands constitute 12,638 hcctares (31,229 acres) and include all
lands which for one or more reasons do not meet the minimum requirements of
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irrigable lands., Of these, L,L97 hectares (11,113 acres) of class éW land
now receive irrigation water. Capacity will be provided in the project
system to continue present level irrigation water supplies to the now irri-
gated class 6 lands. They will not, however, be provided with other project
facilities.

Land Classification Surmary

The detailed land classification of the Shamalan Unit covered a gross area
of 25,875 hectares (63,936 acres), of which 12,707 hectares (31,399 acres)
were classed as irrigable, and 12,638 hectares (31,229 acres) were classed as
nonirrigable. The remaining 529 hectares (1,308 acres) will be taken up

by rights-of-way, etc. Table 1 presents a summary of the irrigable area

by land classes and subclasses following project development. The detailed
land classification showing land classes under nresent conditions is shown
on Drawings 501-123 to 501-127, inclusive, at the beginning of this report,

TABLE 1

Summary of Irrigable Area Following Project Development

Shamalan Unit

Land Class Irrigable Irrigable Percent of
or Subclass Hectares Acres Irrigable Area
Class 1 11,843.0 29,26k .1 93.2
252 383.1 91i6.7 3.0
2sk 99.1 2ht.9 0.8
2st 16.0 39,5 0.1
Subtotal Class 2 558.6 1,360.4 L.k
3sk 107.4 265.1 0.8
3st 113,0 27763 0.9
3sv 8l,9 209.5 0.7
Subtotal Class 3 305,3 75L.5 2.
TOTAL 12,706.9 31,399.3 100,0

Suitability of Water for Irrigation

The Helmand River water, which will be the major source of supply for the
Shamalan Unit, is of good to excellent quality for irrigation purposes.
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This conclusion was stated in the International Engineering Company, Inc.
report "Soil and Water Resources - Southwest Afghanistan®, 1959, and is
further substantiated by analysis of water samples from the Boghra and
Shamalan Canals during 1966 and the first six months of 1967. The water is
low in soluble salts and has a low sodium comtent. Although the proportion
of bicarbonates is relatively high there will be no residual sodium carbonate,
assuming precipitation of all carbonates and bicarbonates as insoluble cal-
cium and magnesium carbonates, and the sodium-adsorption-ratio (SAR) will

be very low,

The plan of development includes using the Nad-i-Ali Wasteway to carry water
from the Boghra Canal to the West Shamalan lateral to supply West Shamalan
Division lands. This water, using the planned rate of mix, will be satis-
factory for irrigation purposes for the types of crops planned to be grown,
and will not pose a hazard with regard to buildup of salts or exchangeable
sodium in the soll if adequate drainage facilities are provided to permit

a moderate amount of leaching and to control water tables at safe levels.

The proposed allocation of 0,87 cubic meter per second for 500 hectares

(1 cfs for LO acres) will provide ample water to accomplish the necessary
leaching., Water quality is discussed in detail in Chapter VII "Water Supply",

Conclusions

The Shamalan Unit Project lands are well suited to irrigation development.
The lands are capable of sustaining good to high production lsvels under
irrigation, providing the necessary improvements are effected, to the extent
that they can pay operation and maintenance charges and part of the capital
costs, and that additional construction and rehabilitation costs can be
Justified by increased returns from the land.
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CHAPTER VII

Water Supply

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 with minor exceptions where
some small areas are irrigated by kareezes. The main stem of the Helmand
River rises west of Kabul on the southern slope of Koh~i-Baba and Hazara
ranges which form part of the Hindu Kush range and reach elevations as high
as L,L00 meters (1L,LLO feet) above mean sea level. The river flows are
stored and regulated in the Kajakai Reservoir for irrigation and flood con-
trol purposes, River elevation at Kajakai is aporoximately 960 meters (3,150
feet). Most of the streamflow in the Helmand Rirer originates either from
rainfall in the winter and spring at intermediate elevations or from snow
melt in the higher elevations during the late spring and early summer.

The lower elevations in the basin are comprised chiefly of desert areas pro-
viding little or no runoff, except for flash floods resulting from relatively
intense, but usually local rainstorms. Inflow from desert areas does not
firm up or increase irrigation water supply since it occurs during the early
spring months at a time when releases are usually being made from Kajakai
Reservoir for flood control.

Irrigation water for the Shamalan, Marja, and Nad-i~Ali Units is initially
diverted into the Boghra Canal at a point near Girishk, approximately 75
kilometers (L6 miles) below Kajakai Dame The bifurcation point into the
Shamalan Canal, which serves the Shamalan Unit lands, is approximately 30
kilometers (18 miles) below the Boghra Diversion near Chah-i-Anjir,

Analysis of streamflow records obtained at critical points shows that there
is enough water, with the present storage and regulation, to furnish a full
irrigation water supply for the estimated 1%1,500 hectares (251,000 acres)
presently irrigated, or which could reasonably be irrigated within the fore-
seeable future,

The Helmand River now receives a fairly high degree of regulation by Kajakai
Reservoir located about 125 kilometers (78 miles) above the mouth of the
Arghandab River, This reservoir is formed by a large earth and rock fill dam
on the main stem of the Helmand River. The reservoir when constructed had a
total storage capacity of 18,000 hectare-meters (1,495,000 acre-feet)s Ir-
rigation and normal reservoir releases ars made through three valves which
have a combined discharge capacity of 217 cubic meters per second (7,660 cfs)
when the reservoir level is at spillway crest, at elevation 1,033.5 meters
(3,390.7 feet)s The reservoir was constructed primarily for irrigation,
although it has managed with late winter and early spring drawdown to provide
considerable flood control benefits to downstrcam area. The reservoir spills
through an offstream spillway cut in the right abutment. This spillway with
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a capacity of 9,910 cubic meters per second (350,000 cfs) is a broad weir
with no control gates, After the reservoir fills, the only reduction ef
flood flows results from reservoir surcharge,

A penstock has been provided for future installation of hydroelectric power
facilities, and plans are now being made for an initial stage of power in=
stallation at an early date, It is contemplated that gates will be installed
on the spillway, possibly increasing the controlled capacity of the reservoir
to more than 250,000 hectare-meters (approximately 2,030,000 acre-feet),
Streamflow records have been obtained on the Helmand River at several points
above and below Kajakai Reservoir, at Girishk, Bost, and Darweshan, and in
the lower Helmand in the Chakhansur region. Records have also been obtained
on the Arghandab River at i:ts confluence with the Helmand at Qala Bist, and
on some canal diversion and “tributary streams,

To study and illustrate how flow of Helmand River has been historically af-
fected by project irrigation diversions and operation of Kajakai Reservoir,
selected stream gage records were tabulated in Tables 1-A and 1-B, Runoff

of Musa OQala River represents nonregulated tributary inflow between Kajakai
Dam and Boghra Diversion Dam, and there is considerable inflow from Sangin

wash., Runoff of Arghandab River at Qala Bist is inflow from the only regu-
lated tributary of the Helmand River, Estimated diversion requirements fer
Shamalan Project are included for comparison with historical stream flew,

Estimates of irrigated areas along the Helmand River indicate that about
74,500 hectares (18,000 acres) between Kajakai Reservoir and the Darweshan
gate receive irrigation water supply from the river, Streamflow records show
that streamflow volume at Darweshan is almost equal to releases from Kajakai
reservoir, indicating that accretions to natural flow and return flows from
irrigation are almost equal to depletions by irrigation, It is apparent that
the available water supply is ample to meet the requirements of any further
irrigation development work that may be carried out in the Shamalan Unit, even
though such work may result in a slight overall increase in water requirement
and consumptive use, It is also apparent thot other lands along the river
above Darweshan of suitable quality for irrigation can be provided with ample
water,

It is now planned to install a hydroelectric power plant at Kajakai Dam, and
water releases for power generation will doubtlessly supply a major part of
irrigation demands, However, it is imperative that eperation of the power
facilities at the reservoir be coordinated with irrigation demands to insure’
that ample irrigation water will be available when needed, ‘

Effect of Reservoir Sedimentation

Reconnaissance surveys by the United States Geological Survey, made in May
1967, indicate that the storage capacity ef both Arghandab and Kajakai Reser-
voirs is rapidly filling with sediment. In time, sediment deposition will
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TABLE 1-A

Historical Flow at Selected Stations

Unit: 1000 hectare-meters

: Helmand River ' | Shamalan
i'- Inflow ] Below | Arghandab ; Musa Qala | Project
to Kajakai! Kajnakai | . River at iRiver at | Diversion
| Reservoir ,ResarvoirlDarweshan. Qala Bist ' Musa Qala : Requirements
Oct 1956 21,2 28,9 29.3 3,2 0.1 2,061
Nowv 22.8 Bhoé 36a9 2.9 002 1-17
Dec 22,0 35.9 Lh2,1 3.2 0.2 0.33
Jan 1957 29.h h602 83'5 1806 2.7 0023
Feb 32,8 38.4 75.2 19,7 4,2 0,78
Mar 139.8 51.6 18,5 42,7 Ll 1,38
Apr 300.7 255.4 L13.1 7.7 36.6 2.54
May 315.5 317.3 389,0 52,2 20,7 3.73
Jun 128,5 138.9 159.8 18,3 2.8 3.07
JUI 53-0 63.6 6301 7.2 008 3075
Aug 29.1 h7-0 39,3 0.9 0,2 2085
Sept 23t0 51.7 h9.2 0.2 0.3 2.77
ToTAL T,II7,8  TI,109.5 1I,529.0 2L6,8 110.2 .
Oct 1957 2907 SSoh Sloh 1'5 0.3 2.81
Nov - 38,5 26.3 35.6 5.0 2.8 1,17
Dec hSCB h9c7 93-6 53-3 hol 0033
Jan 1958  LL.6 55.3 75.0 16.9 2.1 0.23
Feb h?o? h9-2 61v2 13~6 hvl 0-78
Mar 99.0 56.7 57.1 9.2 3.5 1.38
Apr 158,5 103,3 97.6 16,2 2.1 2,54
May 100.4 106,9 106,.8 6.9 0.k, 3.73
Jun 52,0 63.0 55.1 3.8 0.2 3.07
Jul 28.1 5809 h?az 2.8 0-2 3075
Aug 20,6 57.8 45.3 2,3 0.1 2,85
Sept 19,7 52,4 42,2 1L 0,1 2.77
TOTAL 68L.6 T30 768.1 132,9 20.0 25,41
Oct 1958 22,1 50,2 40,6 0.2 0.1 2.81
Nov 22,6 35.5 28.1 2.0 0.1 1,17
Dec 27.5 31,6 28,6 L.8 0.9 0,33
Jan 1959 27.5 31.5 33.9 5.5 1.3 0.23
Feb 29,1 28.3 32.8 9,6 3.0 0.178
Mar 12105 ’ 37-9 7805 26-h lhce 1038
Apr 158.7 96,0 118.8 28,8 10,2 2,54
May 100,1 100.6 1064 10,2 2.8 3.73
Jun h3‘2 60.7 5600 601 009 3007
Jul 26,0 57.4 k7.0 5.2 0.5 3.75
Aug 20,2 o4.0 38.7 0.5 0.2 2,85
Sept 180 hzoh 320h 1,3 0.1 2,77
TOTAL "'6T7"; T828,1 T Bhi.B 100.6 3L.9 v
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TABLE l-=A- continued

Unit: 1000 hectare-meters

Helmand River T T Shamalan

Inflow Below | Arghandab‘ Musa Qala | Project
to Kajakai{ Kajakai { River at |River at | Diversion

Reservoir |Reservoir|Darweshan! Qala Bist | Musa Qala | Requirements
Oct 1959 19,0 32,5 23,08 1.7 0.2 2,01
Nov 24,8 27.3 22,0 2.8 0.2 1,17
Dec 30.9 hlos bzol 5-1 2¢l 0333
Jan 1960 26,1 3L.1 37.4 2,8 1,2 0.23
Feb 29,3 26,3 21.L 1,7 1.2 0,78
Mar 53-3 28-7 2653 h-l 309 1-38
Apr 122,6 25.9 L9.0 10,7 11,3 2,54
Mﬂy 15742 108.6 112.5 18-7 3.0 3:73
Jun 59,2 68.6 - 63.9 3.3 1,0 3.07
Jul 26, 3.k 20,5 0.1 0.6 3.75
Aug 1800 33.2 15.h 0.1 Och 2085
Sept 16.7 31.2 16,7 0.4 0.3 2,77
TOTAL  5B8L.3 L92.3 51,0 1.5 25.0 25,01
Oct 1960 19.7 31.6 20,4 0.9 2,81
Nov 21.8 53-6' h602 l-5 1-17
Dec 21,8 53.1 53.4 2.2 0.33
Jan 1961 21,5 49.5 52.2 2.9 0,23
Feb 20.4 39.1 40.9 6.6 0.78
Mar 55.3 28,3 34,1 12,0 1.38
Apr 94,1 L6.8 130,7 50.7 2.54
May 163.8 168.7 183.,6 30.8 3.73
Jun 52.9 60,8 56,1 6.3 3.07
Jul 25.6 35.4 2.6 2.L 3.75
Aug 18.9 35.0 20,9 1,0 2.85
Sept 17-7 27-5 18.5 106 2.77
TOTAL  833.5 629.% 681.6 118, 25,011
Oct 1961 19,4 3L.5 24,5 1.8 2,81
Nov 22,5 19,3 31.0 2,7 1,17
Dec 2308 Shoh 5203 2-9 0.33
Jan 1962 22.5 51.0 5205 hoé 0023
Feb 23.1 38,7 36,0 2.8 0.78
Mar h307 37¢h 39-6 307 1-38
Apr 88.8 30.6 25,0 5.1 2.54
May 73.8 L1.0 26,6 0.1 3.73
Jun 3097 hooh 2700 ‘O 3Q07
Jul 16,1 27.3 .5 .0 3.75
Aug 13,7 18,9 745 .0 2,85
Sept 13.8 15,2 5.7 o0 2.7;
TOTAL 391.9 L0B.7 3L2.2 23,7 .
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TABLE l-A-~ continued

Unit: 1000 hectare-meters

Helmond River Shamalan
Inflow Below Arghandab | Musa Qala | Project
to Kajakaij Kajakai River at |River at | Diversion
Reservoir |Reservoir|Darweshan! Qala Bist | Mus2a Qala { Requirements
Oct 1962 16.2 1.8 6.9 .0 2,01
Nov 17.3 21.4 13,1 o0 1.17
Dec 18,2 2h,2 21.7 0.3 0,33
Jan 1963  17.6 35.4 33.4 .0 0.23
Feb 19.0 hlos 3h02 003 0-78
Mar 33.8 L3.6 36,2 1,0 1,38
Apr 5706 3006 2h05 hlo 2¢5h
May 124.3 3h.b L5.3 9.6 3.73
Jun Shoo h5.5 33-5 loo 3-07
Jul 21,1 Lo,.8 23.9 0 3.75
Aug IS-h 38.0 2303 oo 2085
Sept 12.8 29,2 18,9 .0 2,717
TOTAL Te3 399.4 ; 5.2 25,01
Oct 1963 16,7 19.8 13.0 0.3 2,81
Nov 21.8 19.2 lh!? 102 1017
Dec 22.1 51.1 L9.2 1.5 0,33
Jan 196, 21,3 h7.2 61,9 12,2 0.23
Feb 32,8 Lo, 7 68,1 11.1 0,78
Mar 96.7 Lé.3 67.4 .Y 1,38
Apr 195.7 78,7 102.5 20,6 2.5k
May 127.4 132.9 139.9 Tal 3.73
Jun 6.8 59.5 Lh.1 0.1 3.07
Jul 24.0 56.6 h6.2 0.0 3.75
Aug 15,9 50.2 36,8 .0 2,85
Sept 1&-7 23-6 1&09 0.3 2,77
TOTAL  535,9 625.8 : 68,8 25.L1
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TABLE 1-B

Historical Flow at Selected Stations

Unit: 1000 acre-feet

Helmand River Shamalan

Inflow Below Arghandab | Musa Qala | Project

to Kajakai| Kajakai River at | River at | Diversion

! Reservoir |Reservoir| Darweshan | Qala Bist | Musa Qala | Requirements
Oct 1956 171.8 23,2 237.5 26,2 0.7 22,8
Nov 18L.,9 280,2 299.3 23.1 1.k 9.5
Dec 178.5 290,9 3h1.6 25,6 2,0 2.7
Jan 1957 238,5 3746 676,17 150,9 21.5 1.9
Feb 265.8 311,3 609.,6 159,6 34,2 6.3
Mar 1,133.0 418.1 1,204.0 L6 335,3 11,2
Apr 2,L36,9  2,070.0 3,348.,0 630,06  296,7 20,6
May 2,55700 2’572-0 3)153-0 )4—2207 168.1 3052
Jun 1,041.3 1,126,0 1,295,0 18,1 22.8 24,9
Jul 429.8 515,8 511,2 58.2 6,3 30.4
Aug 235,7 380,6 318,8 6.9 1.9 23,1
Sept 186.5 419,1 398.8 143 2.2 22,5
Oct 1957 240,5 LL8,8 L16.,9 12,5 2. 22,8
Nov 312,0 212,9 288,7 L0,3 22.4 9,5
Dec 371.6 L02,6 758.9 432,0 33.4 2,7
Jan 1958  361,8 Lh7.9 608.0 137.1 17.1 1.9
Feb 386,.5 399.0 L96,3 110,2 33.2 6.3
Mar 802,7 1459.9 L62.7 4.3 28,6 11,2
Apr 1, 28&07 837.0 7910h 13103 1607 20 06
May 813.7 866.)4- 865.6 5509 3-6 3002
Jun ).121.6 5]-0-9 hhécb- 3100 1.9 2,409
Jul 227.7 h77.6 382,9 22,9 1.5 30.4
Aug 167,1 L68,1 367,2 18.} 1.2 23.1
Sept 159.7 425.0 3h2.2 11.5 1,2 22,5
TOTAL T5,519.8 5,956, 1 8,227.2 1,077.0 163.2 206,1
Oct 1958  179.3 406.8 328.8 1.8 0.9 22.8
Nov 183,0 287.9 227.9 16,0 0.6 9.5
Dec 222,8 256,0 231.5 38,9 Te3 2.7
Jan 1959  223,2 255.5 275,0 LL.8 10,9 1.9
Feb 235.9 229,6 266.1 78,2 2h.7 6.3
Mar 985,1 307.2 636.3 214, 3 120,3 11,2
Apr 1,286.0 778.9 963.0 233.6 82,6 20.6
May 811.1 815.2 862.3 82.8 22,6 30,2
Jun 350.2 L91,7 Lsk,2 49.8 7.6 2Lh.9
Jul 210,8 Lé5.L 380.6 L2,2 3.9 30.L
rug 164.0 437.8 313.6 L.2 1.3 23.1
Sept, 151.6 343,9 263.0 10,4 1,2 22,5
TOTAL 5,003.0 5,075.9 ,202, ~B17.0 783.9 .
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TABLE 1-B -~ continued

Unit: 1000 acre~feet

Helmand River | | [Shamalan
Inflow ' Below Arghandab | Musa Qala | Project
to Kajakal, Kajakai River at |River at |Diversicn
Reservoir [Reservoir |Darweshan | Qala Bist | Musa Qala |Requirements

Oct 1959  160.3 263.6 192.7 13.6 1.6 22.0
Nov 200,9 221,0 178.6 23,0 1.8 9.5
Dec 2506 336,7 341.0 L1.1 17.0 2.7
Jan 1960 211,44 276,2 302,8 22,1 9.5 1.9
Feb 237,5 213.3 173.7 14,0 9.4 6.3
Mar L32,1 232.7 213,0 33.0 31,6 11.2
Apr 993.3 210,2 397.2 86.4 91,3 20.6
May 1,274.5 880.3 912,2 151.8 2L.0 30.2
Jun L79.6 555.8 518,3 26.9 7.8 24,9
Jul 213.,9 278.7 165,8 3 S.1 30.4
Aug 145.8 269.3 124,6 .3 2.9 23.1
Sept 135,0 253.0 135,3 2,9 2.8 22,5

TOTAL IL,73L.9 3,990,8 3,655,2 415,7 204.0 206,1
Oct 1960 159,5 255,9 165.5 7.0 22,8
Nov 176.4 L3k.1 37h.h 12,0 9.5
Dec 176|7 h30‘2 h33.1 17.9 2. 7
Jan 1961  17L.L 401.6 L23.0 23.6 1.9
Feb 165,6 317.0 331.3 53.5 6.3
Mar LL8.3 229.3 276.5 97.2 11,2
Apr 1,572.9 379.3 1,059.6 410,9 20.6
May 1,328.0  1,367.,3 1,4.88,2 2L,9.8 30,2
Jun L29,1 493,0 L5h.6 51,1 2L.,9
Jul 207,8 287,2 199,0 19,6 30.4
Aug 153.2 263.9 169,1 8.2 23.1
Sept 13,2 222,8 150,2 12.6 22,5

TOTAL ;,I;;.I ;’IUI‘B ;’;?El; 963-E EOEOI
Oct 1961 157.1 2794 198,7 1.3 22,8
Nov 182.6 156,6 251,1 21.8 9.5
Dec 193.1 )..l.,..l.l.l )-‘-2305 2302 207
Jan 1962 182.3 413.4 L25,9 374 1.9
Feb 186,9 314.0 292,1 22.L 6.3
Mar 353,9 303.0 320.8 29,7 11,2
Apr 719.7 248.1 202,9 L1.5 20,6
May 598.3 332.7 215,8 oL 30,2
Jun 2L8.7 327.7 219,1 .0 2L.9
Jul 130.7 221,6 117,5 .0 30,4
Aug 110,9 153,2 60.6 .0 23,1
Sept 111.6 122.8 46,0 0 22,5

TOTAL 3,175.8 3,313.6  2,77L.0 190.7 06,
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TARLE 1-B - continued

Unit: 1000 acre-feet

Helmand River

? Inflow . Below !
| to Kajakail Kajakai |

|
| Arghandab
River at

Reservoir |Reservoir!'Darweshan; Qala Bist

| Shamalan
Musa Qala| Project
River at Diversion
Musa Qala | Requirements

Oct 1962  131,2 119.8 56,0 .0 22.8
Nov 10,1 173.1 106,13 0.1 9,5
Dec 1’4703 19509 176-2 2-8 20?
Jan 1963  143,0 287.3 270,7 0.1 149
Feb 153,9 336,L 277.4 1,9 6.3
Mar 274, 1 353,0 293,1 7.8 11.2
Apr L67.2 247.7 198,8 32.L 20,6
May 1,007.7 278.5 367,0 77.8 30.2
Jun 537.8 36807 271Qh 803 211-9
Jul 170.7 330,5 193.7 .0 30.4
Aug 124.6 307.7 188.7 .0 23,1
Sept 103,5 236,4 152,9 0 22,5

TOTAL 3,30L.1  %,235.0 2,552, 3L,2 206,1
Oct 1963 135, 160.1 105.4 2.4 22,8
Nov 176.9 155,5 118.9 9.4 9.5
Dec 179.)4 hl)-l-co 399.0 1108 2-7
Jan 1964  173,0 382.8 502.0 98,5 1.9
Feb 266,0 330,2 552,3 89.6 6.3
Mar 783.8 375.5 SL6.1 116.8 11,2
Apr 1,586,L 637.7 831.0 167,0 20,6
May 1,032,8  1,077.4  1,13L.0 57.8 30.2
Jun 379,1 L82.6 357.3 1.2 24.9
Jul 19}4-.5 hSBlS 37&01 oo 301)4-
Aug 128.5 406.8 298,0 .0 23,1
Sept 119.4 191,1 120.L 2.h 22.5

TOTAL §,155.2 5,072.2 §5,338,5 T56.9 206,1
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seriously affect the operation of the reservoirs for flood control and irriga-
tion water supply, Drainage of agricultural lands in the river valley and
protection and maintenance of project works will become increasingly more
difficult and expensive because river flow below Kajakai Dam will be at high-
er stages for longer periods,

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

"RECONNAISSANCE SEDIMENT SURVEY
OF KAJAKAI AND ARGHANDAB RESERVOIRS

"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 optimum method to be used for detailed sediment studies at each reser-
voir. This preliminary report is not complete, It is only intended to alert
the Mission to the magnitude of sedimentation observed during this survey.
The optimum methods for detailed studies will be given in a later report,

"Soundings of water depth at various points in the lake were made with a
sonic depth recorder, and an attempt was made to measure sediment thickness
at several points with a stecl rod,

"ARGHANDAB RESERVOIR

"Storage began in Arghandab Reservoir on February 24, 1952 and the initial
storage capacity was 388,000 acre-feet, The daily mean inflow to the reser-
voir for the l7-year period, 1948-6l, was 1,398 cubic feet per second (cfs).
The annual runcff has varied from a maximum of 2,168,000 acre-feet in 1957

to a minimum of 464,100 acre-feet in 1955, The average annual runoff for the
period was 1,012,000 acre-fecet. The maximum discharge recorded was 35,700
cfs on March 17, 1957 and the minimum recorded was Ll efs on September 7-8,

1948,

"The only major source of the sediment deposited in Arghandab Reservoir is
that which is transported by the Arghandab River. Deposited sediment now
fills the upper three miles of the reservoir where water depths were orig-
inally as much as 32 feet, Soundings also indicate sediment deposits up to
30 feet thick for an additional two miles of reservoir and up to 20 feet
thick for one more mile, Although soundings were not taken in the lower part
of the reservoir (the reservoir is approximately 10 miles long) silting has
undoubtedly occurred,

"A rough estimate based on the above observations indicates that up to 25
percent of the reservoir capacity h2s been lost to sedimentation in the last
15 years and that the present storage capacity of the reservoir is less than
300,000 acre-feet, If the past rate of sediment accumulation continues, the
reservolr will probably be filled by sediment in another L5 years,
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"KAJAKAT RESERVOIR

"Storage began in Kajakai Reservoir on January 28, 1953 and the initial
capacity was 1,495,000 acre-feet, The daily mean inflow to the reservoir

for the 1l7-year perioed, 1948-196L, was 6,977 cfs. The annual runoff has
varied from a maximum of 9,059,000 acre~feet in 1957 to a minimum of
3,175,000 acre-feet in 1962, The average annual runcff for the period was
5,051,000 acre-feet, The maximum peak discharge is unknown, The maximum mean
daily discharge recorded was 66,200 cfs on May 3, 1957, The minimum discharge
recorded was 1,100 efs on October 1, 1947 (start of record - it may have been
lower prior to that date),

"The only major source of the sediment deposited in Kajakai Reservoir is that
which is transported by the Helmand River. In the upper arm of the reservoir
soundings indicate sediment deposits of up to 50 feet in thickness, Because
of the size, shape, and operational pattern of the reservoir the distribution
of sediment is not as readily determined as it is in Arghandab Reservoir,

The narrow upper part of Kajakai Reservoir is not as completely filled as the
upper part of Arghandab Reservoir because of the large volumes and high ve-
locities of the water entering while the lake is filling, This moves sediment
previously deposited much farther into the reservoir. The large upper arm of
the lake will trap much of the sediment while lake levels are high, but at the
start of the storm secason when lake levels are low the sediment will pass
through the upper arm and into the main body of the lake,

"Although the silting of Kajakai Reservoir is not as obvious to the eye as
that of Arghandab Reservoir the facts point to a rate of silt accumulation
that may be equal to that of Arghandab Reservoir. -

"RECOMMENDATIONS

"This preliminary survey indicates a loss of storage from the two reservoirs

of about 470,000 acre-feet at the present time, more than the total initial
storage of Arghandab Reservoir, At the present rate of silt accumulation,

the reservoirs will probably be half filled with sediment in another 15 years,
This will seriously affect the flood-storage capacity of the reservoirs and
cause increasing problems for the proposed hydro-power installation at Kajakai
Reservoir and for the continued expansion of irrigated lands, cspecially in the
Arghandab-Tarnak area,

"It is recommended that a complete survey be made of both reservoirs to more
accurately determine the present amount and location of sediment deposits, and
to establish 2 system whereby periodic checks can be made to observe the silt-
accumulation rate," (Bnd of quotes)

A review of strecamflow records presented in Tables 2-A and 2-B shows that irri-

gation water supply requirements of Shamolan Unit lands could be met even with
serious encroachment of sediment in Kajakai Reservoir,
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Completion of recommended sediment surveys on Kajakai Reservoir would
permit making a detailed study of the effect of sedimentation in the
reservoir on the water supply for the Shamalan Unit lands as well as for
other areas served by the reservoir. A program for carrying out such
surveys is now under way by HAVA and AID, The target date for completion
of field surveys is December 1968,

Suitability of Water for Irrigation

Analyses of water samples from the Boghra and Shamalan Canal show: Moder-
ately low soluble salts, with an average electrical conductivity of 336
micromhos/cm (215 ppm total dissolved solids); low sodium content, with an
average of 0,50 milliequivalent/liter, or 15% of the total cations; and a
very low boron content with an average concentration of 0,21 ppm, The
highest boron content found was 0,28 ppm.

Nad~-i-Ali Wasteway~Boghra Canal mixed water will have an electrical con-
ductivity of 731 micromhos/cm (L68 ppm).

The Shamalan Canal waters and the mixed waters can be used on most 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 Lands Appendix,

Irrigation and Farm Delivery Requirements

The Shamalan Unit is located in a desert region where practically all the

crop consumptive use requirement must be supplied by irrigation., The over-
all availability of water supply is not a critical problem. In the Shamalan
Unit, the primary problem is one of distribution and to provide ample canal
and lateral capacity to fully meet farm delivery requirements on time through-
out the periods of maximum demand,

Estimates of monthly farm delivery requirements were arrived at through a
review of consumptive use studies made by International Engineering Company,
Inc., "Soil and Water Resources of Afghanistan"; review of data furnished by
the Director of Bolan Experimental Farm on frequency and amount of irriga-
tion application for various crops; and by observations of irrigation
throughout the project, Consideration was also given to leaching requirement,
irrigation efficiency, and preirrigations to condition land for seedbed

preparation,

Table 3 presents estimated crop consumptive use requirements and Table L
shows farm delivery requirements with allowances for leaching and deep
percolation losses indicated,
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Meters TFeet

per Year per Year
Farm delivery requirement 1,275 L.185
Surface water from irrigation 20% 0,255 0,837
Net Input 1,020 3.3L8
Deep percolation loss 15% 0.153 0.502
Estimated consumptive use
requirement 0.867 2,846

Distribution System Requirements

It is assumed that in the early years of project operation the irrigation

efficiency, as adopted to formulate Table L, will not be attained. Until

irrigators can be trained in proper irrigation management, the traditional
ways of operation will result in excessive losses through deep percolation
and surface waste,

Lateral design capacities and canal diversion requirement are based upon
the adoption of the maximum monthly consumptive use (July) shown in Table 3
as 0,420 Ft/acre, and anplying slightly higher percentages for less by deep
percolation and farm waste than indicated in Table L,

Maximum weighted consumptive requirement 0,420

Deep percolation loss: 20% 0.105
Weighted net input 0.525
Farm irrigation waste: 25% 0.175
Weighted farm delivery requirement 0,700
Lateral logses: 15% 0,124
Lateral diversion requirement 0.82kL
Supply canal leosses: 25% 0.275
Supply canal diversion requirement 1.099

Average Q for 30-day month would be

1,099 = ,018L47 cfs per acre
59.5
Total maximum diversion requirement for 31,399
irrigable acres would be 580 cfs,

In the early years of project life it is assumed that irrigation of class 6 W
lands will be continued, at least until such time as a reform toward estab-
lishment of water charges is brought about and the farmers realize that
continued irrigation of these lands is no longer economical, Land classifi-
cation surveys have determined that there are 11,113 acres of class 6 W land.
Total estimated maximum diversion requirement, including the 6 W lands,

would be:

(31,399 irrigable acres plus 11,113 6 W acres)
42,512 X 01847 cfs/acre = 785 cfs
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Availability of Ground Water

Little information is available concerning the ground water resources of the
Helmand Vdlley region, Through the drainage investigation program it has
been determined that a relatively shallow aguifer consisting mainly of
highly permeable gravelly material underlies the project area, This gravel-
ly material stratum is 6-8 meters (20-26 feet) thick and overlies a sand-
stone stratum generally encountered at depths of 8-12 meters (26~39 feet),
The gravelly material stratum constitutes the drainage aquifer of the proj-
ect since the sandstone forms an effective horizontal barrier to the

vertical movement of water,

Most of the water in the drainage aquifer originates from deep percolation
resulting from irrigation of project lands and canal seepage losses, There
is some ground water inflow to the project area from the Marja and Nad-i-Ali
project areas and lands adjacent to the river probably receive ground water
inflow from the river,

From analysis of water samples taken from observation wells and drains in
the Shamalan Project area, it is concluded that careful study is necessary
before water from the drainage aquifer is considered to be used for either
irrigation or domestic use, Drain flows reflect the amount and quality of
water in the drainage aquifer, A detailed discussion of the suitability of
this water for irrigation is contained in the Project Lands Appendix,

Detailed investigations werc not made to determine if suitable aquifers in
the project area exist under the drainage aquifer. Municipal wells have
been developed at Bost and Chah-i-Anjir which yield potable water in ample
amounts to supply town neads. The wells are about 75 meters (2L6 feet) deep
with a static head of 6 meters (20 feet) =nd yield about 11 liters per
second (175 gallons per minute), No information is available on drawdown

during pumping,

In the drainage investigation program some holes were dug to a depth of

L0 meters (131 feet) in the central part of the project area without en-
countering any moterial other than sandstone below the gravel stratum,
Piezometer permeability tests made in the sandstone stratum showed it to
have very low permeability, Due to lack of control and zccuracy of measure-
ments, data from the tests cannot be used to determine potential water yield
from the sandstone stratum, Also, quality of water determinations could not
be made since method of drilling required pumping water into the holes, A
detailed description of the drilling and tests is in the Drainage Appendix,

No conclusions czn be drawn regarding availability and quality of water from
possible aquifers below depths of 10-12 meters (33-39 feet). Detailed
investigations through deep well drilling and pumping tests should be made
to determine supply potential of deep strata,
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English Units

One Cubic Totall/

Feet Cubic Feet Foot per Demand
per per Second Second Cubic Feet
Month _per Acre for per Second
Supply canal requirement 1,863 0,312 32 acres 980
Supply canal losses 20% 0.375 0.062
Lateral canal requirement 1.488 0.250 4O acres 785
Lateral canal losses 25% 0,375 0,062
Farm delivery requirement 1,113 0.188 53 acres 590

Canals designed to above specifications will have capacity to deliver suf-
ficient water to farm turnouts, after distribution system losses, to provide
one 10 em (L inch) irrigation application per wesk on 85% of the irrigable
lands, It is estimated that a maximun of about 85% of the irrigable lands
will require irrigation at any one time. With reasonable distribution
system operation and farm irrigation efficiency, canals designed as recom-
mended will have sufficient capacity to deliver a full and adequate irriga-
tion water supply to all irrigable lands included for project development.

Nonirrigable lands with a water right should be provided wi*h irrigation
water limited to the fall, winter, and early spring months as they are now,

Availability of Ground Water

Little information is available concerning the ground water resources of the
Helmand Valley region., Through the drainage investigation program it has
been determined that a relatively shallow aquifer consisting mainly of
highly permeable gravelly material underlies the project area. This gravel-
ly material stratum is 6-8 meters (20-26 feet) thick and overlies a sand-
stone stratum generally encountered at depths of 8-12 meters (26-39 feet),
The gravelly material stratum constitutes the drainage aquifer of the proj-
ect since the sandstone forms an effective horizontal barrier to the
vertical movement of water,

Most of the water in the drainage aquifer originates from deep percolation
resulting from irrigation of project lands and canal seepage losses. There
is some ground water inflow to the project area from the Marja and Nad-i-Ali
project areas and lands adjacent to the river probably receive ground water
inflow from the river,

1/ Total demand based on supplying irrigation water to 12,707 hectares
(31,399 acres) of irrigable land.
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From analysis of water samples taken from observation wells and drains in
the Shamalan Project area, it is concluded that careful study is necessary
before water from the drainage aquifer is considered to be used for either
irrigation or domestic use. Drain flows reflect the amount and quality of
water in the drainage aquifer, A detailed discussion of the suitability of
this water for irrigation is contained in the Project Lands Appendix.

Detailed investigations were not made to determine if suitable aquifers in
the project area exist under the drainage aquifer. Municipal wells have
been developed at Bost and Chah-i-Anjir which yield potable water in ample
amounts to supply town needs. The wells are about 75 meters (246 feet) deep
with a static head of 6 meters (20 feet) and yield about 11 liters per
second (175 gallons per minute), No information is available on drawdown
during pumping,

In the drainage investigation program some holes were dug to a depth of

LO meters (131 feet) in the central part of the project area without en-~
countering any material other than sandstone below the gravel stratum,
Piezometer permeability tests made in the sandstone stratum showed it to
have very low permeability., Due to lack of control and accuracy of measure-
ments, data from the tests cannot be used to determine potential water yield
from the sandstone stratum, Also, quality of water determinations could not
be made since method of drilling required pumping water into the holes. A
detailed description of the drilling and tests is in the Drainage Appendix,

No conclusions can be drawn regarding availability and quality of water from
possible aquifers below depths of 10-12 meters (33-39 feet), Detailed
investigations through deep well drilling and pumping tests should be mads
to determine supply potential of deep strata,
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CHAPTER VIII

Drainage

General

In general, lands classified as irrigable in the Shamalan Projsct area have
good to excellent drainage characteristics.

An excellent drainage aquifer underlies practically all of the project area;
there is little indication of vertical drainage barriers within the drainage
aquifer, and shallow horizontal drainage barriers apparently do not affect
extensive areas of irrigable land, Over practically all of the project area
there should be no critical resistance of ground water movement downward and
toward existing and proposed drains, Effective open drains can easily be
constructed to depth of 2-4 meters (6.6-13.1 feet) in stable material with
bottoms of drains in and over strata that offers noneritical resistance to
movement of ground water upward into drains, On irrigable lands the soil
infiltration rates are low to moderate and with reasonably good irrigation
and water management, leaching can be accomplished without excessive ad-
ditions to the ground water table. Because of the good to excellent quality
of the irrigation water, leaching requirement is only about 10-15% of ir-
rigation inpute The project area has a relatively uniform and gentle slope
with few excessive irregularities to cause accumulation of surface and ground
water., Most project lands are situated relatively high above the drain out-
lets to the river, and the general slope of the land permits orderly layout
and construction of adequate distribution and drainage systems with gravity
flow. Due to low rainfall intensities and gentle slope of lands, providing
surface drainage for storm runoff is not a significant problem.

Some undesirable characteristics of the Shamalan Project area which create
drainage problems and increase drainage costs include the requirement for
long outlet drains because of the shortage of suitable outlets to the river,
the gentle slope of the lands, and the existing relationship of the lands to
the Shamalan Canal and the river, Some potentially good areas have such
location, slope and elevation that adequate drainage relief by gravity flow
is not possible. Operation of the Marja and Nad-i-Ali Projects on higher
lands to the west creates drainage problems in parts of the Shamalan Project
area, High runoff of the Helmand River during the early spring significantly
affects drainage of lands near the river and restricts flow of outlet drains
wherse they empty into the river,

Present operation of Kajakai Reservoir for flood control substantially re=-
duces duration of high level flows below the reservoir, but high rate of
sediment deposition in the reservoir will greatly reduce its effectiveness
for flood control in the future,

The high transmissibility of the excellent drainage aquifer underlying
practically all irrigable lands accounts for most of the good drainability
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qualities of the project area. The drainage aquifer is the zone through
which most subsurface drainwatsr movement occurs. In the Shamalan area
this zone extends from the top of the ground water table down to the effec=-
tive horizontal drainage barrier 8-12 meters (26-29 feet) below the ground
surface. A detailed description of the drainage aquifer and tests made to
define it is included in the drainage portion of Appendix B

Existing Drainage System

The existing drainags system consists mostly of outlet drains constructed in
topographic lows that meander along the river valley. They were apparently
planned to conform to the existing jui distribution system and to provide
drainage protection to lands adjacent to the Shamalan Canal which receive
adequate water. Few effective lateral drains to intercept the ground water
slope have been constructed., Location of all existing drains are shown on
the Project Map, Drawing Nos. 501=130 through 501-13l.

Most of the outlet drains collect and dispose of considerable quantities of
ground water to give fairly adequate drainage protection to lands adjacent to
the Shamalan Canal, but they provide little drainage relief to lands more
distant from the canal.

Total outflow of subsurface drainwater from the existing drainage system
varies from 1l.27 to 3.5Y cubic meters per second (45-125 cfs), This com~
pares to 15.58 cms (550 ofs) of irrigation water delivered %o the project
area on a sustained basis,

The drain outflow is relatively high considering that most drains do not
intercept the ground water slope and are in a poor state of maintenance.

The main accountability for it is the high transmissibility of the drainage
aquifer and position of drains in topographic lows. Another reason could be
excessive additions to the ground water table through deep percolation from
irrigation of lands adjacent to the canal and seepage from the Shamalan
Canal, Most lands near the canal are irrigated heavily and the juis rum
almost continuously during most of the irrigation season,

Drainage Requirements

Most lands classified as irrigable experience few periods of damaging high
water tables. Where such high water tables do occur it is usually the re-
sult of ground water inflow from other areas or excessive deep percolation
from over-irrigation, Some irrigable land areas have excessively high ground
water levels only because they lie at too great a distance from existing
drains. Rapid drop of the water table over practically all of the project
area during the drain-out periods showed the areca to have good drainability.

Improved operation and maintenance of a rehabilitated existing drainage

system, together with better irrigation practices, would greatly aid drainage
of irrigable lands adjacent to the Shamalan Canal and existing drains.
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Even with rehabilitation, the existing drainage system would not provids
adequate drainage protection to all project lands, With development of a
full and adequate irrigation water supply to the project, there will be a
significant increase in additions to the ground water table. Provisions

must be made to collect this ground water and carry it out of the area, or

a damaging rise in the ground water table will occur over much of the project
areas Additional drains are needed, especially on lands more distant from
the Shamalan Canal and the existing outlet drains, Lateral drains to inter-
cept the ground water slope must be constructed over the entire project area,

Determination of drainage requirements is discussed in detail in the drainage
portion of Appendix Bj

The plan of development for drainage requirements in the Shamalan Unit in-
cludes: rehabilitation of 118 kilometers (73.L miles) of existing drains;
construction of 28.5 kilometers (17.7 miles) of new outlet drains; and
construction of 91 kilometers (56.5 miles) of new lateral drains.
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CHAPTER IX

Plan of Development

General

In the overall plan for development of the Shamalan Unit, consideration is
given to construction of a water distribution system to provide ample water
at peak demands to all portions of the project. This includes not only
lands classified as irrigable, but also lands classified as 6W which are
eliminated from the irrigable land classes,but which have a history of
irrigation and probably hold prior water rights.

Main outlet drains and subsequent lateral and field drains must be added

to the present main drainage system to lower high water tables in localized
areas and to insure proper future drainage of the project area when adequate
irrigation water is applied.

Good land preparation must be a part of the plan of development. This will
entail some clearing, perhaps some deep piowing or ripping, leveling, and
grading and shaping of fields as required, to permit efficient application
of irrigation water on bodies of land of adequate sized units.

Y
Development of a new, potable source of domestic water supply must also
be a part of the plan of development., Existing sources of supply carried n
by the canals, juis and drains are not only unsafe but create the necessity "l
of continued operation of the irrigation conveyance system which aggravates
drainage problems and limits performance of adequate operation and mainte- |

nance. —

Access roads are planned at frequent intervals throughout the farm areas
to provide better transportation facilities and accessibility.

Consideration for providing protection, during periods of high river flows,

for the erosion control of river banks and adjacent project lands in local-
ized reaches is a part of the plan of development.,

Distribution System

Present plans include the following major considerations: introduction

of an additional water supply from the Boghra Canal into the Shamalan sys-
tem via the use of Nad~i-Ali Wasteway and through rehabilitation of the
Shamalan Canal; construction of a new lateral diverting from the Shamalan
Canal near drop structure at Station 22+610 to serve and supply adequate
quantities of water to the "water short" West Shamalan area; and redesign
and realinement of the remaining jui lateral and sublateral system presently
serving the major land segments of the Shamalan Unit,
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Nad-i-Ali Wasteway is considered to be the best means of adding substantial
quantities of additional water into the Shamalan system. Water would be
diverted from the Boghra Canal at Wasteway structure #56 and would flow
through the rehabilitated channel of Nad-i-Ali Wasteway for a distance of
about 10.7 kilometers to its junction with Nad-i-Ali Drain. From this
point water would flow through the combined Nad-i-Ali Wasteway and Drain
channel a distance of about 9,7 kilometers to a point where it could be
diverted through a new structure into the West Shamalan Lateral,

The channel of Nad-i~Ali Wasteway to its junction with Nad-i-Ali Drain
would be rehabilitated to provide for capacity of about 5.92 cubic meters
per second (209 cfs). TFrom this point on to the point of diversion into
West Shamalan Lateral the channel capacity requirements would be about
7.67 cubic meters per second (271 cfs) which would not be difficult or
expensive to attain due to the existing slope and cross section of the
combined Nad-i-Ali Wasteway and Drain channel. At the West Shamalan Lab-
eral diversion point, the amount of water available for use in the project
area after deductions for canal losses would be about 6.15 cubic meters
per second (217 cfs).

The capacity of Boghra Canal between the Shamalan Canal diversion point
and the proposed diversion into Nad-i-Ali Wasteway is more than sufficient
to meet the added requirements of the Shamalan area and provide the water
supply to present irrigated lands at Nad-i=-Ali and Marja.

The Boghra Canal presently provides the water supply for an cstimated
gross irrigated acreage of 73,000 acres, The canal was designed for a
substantially larger acreage but much of the. proposed area proved uneco-
nomically suited for development.

Present Conditions

Boghra Canal Design Capacity Estimated Gross Acres
(Cubic feet per second) Irrigated Acres per cfs
Above Sta 31+680 -

Shamalan Diversion Pt. - 2,340 cfs 73,000 31,0
Below Sta 31+680 - 1,600 cfs 33,000 20.6
Below WW structure 56+500 «= 9L0 cfs 20,000 21.3

Future Conditions
Above Sta 31+680 - 2,350 cfs 1/60,700 26.0
Below Sta 314680 - 1,600 cfs 2/1,5,300 28.3
Below WW structure 564500 - 940 cfs 20,000 21.3

17 Gross irrigated acreage to be served from this reach of canal reduced

~ Ly the area in the West Shamalan Division (12,300 acres).

2/ Gross irrigated acreage to be served from this section of canal increased
" by the area in the West Shamalan Division.
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Estimated project capital cost for the rehabilitation of Nad~i-Ali Waste-
way and Drain including 25% contingencies is $50,000,

The proposed location of the new West Shamalan Lateral is shown on the
Project Map. It would have capacity for irrigating approximately 5,170
hectares (12,775 acres) in the West Shamalan Division, including some 850
hectares (2,100 acres) of class éW lands. At Station 6+548, where the
proposed lateral would cross the Nad-i-Ali Wasteway, provision would be
made to divert the flows which are released into the Nad-i~-Ali Wasteway
from the Boghra Canal into this West Shamalan Lateral to supplement or
replace the water diverted from the present Shamalan Canal.

The West Shamalan Lateral is reduced from its initial capacity of 6.1
cubic meters per second (215 cfs) at the point of crossing the Nad-i-Ali
Wasteway to L7 cubic meters per second (165 cfs). From Nad-i-Ali Waste~
way to approximately Station 13+820 the lateral would be located along the
toe of the valley escarpment. From Station 13+820 to its end the lateral
would follow generally the location of an old existing jui in the valley

proper.

FPlans for the provision of laterals to serve the remaining segments of
the Shamalan Unit consist essentially of redesigning and realining the
existing juis which now serve the present land patterns formed by the
existing drains and the main Shamalan Canal to insure a fully controlled
distribution system and provide an adequate irrigation water supply.

The Project Map, Drawings No's. 501-130 through 134, shows the location
of the major proposed laterals and Table 1 shows initial design capacities
and estimated capital costs, including contingencies.

Estimated costs for the sublateral distribution system were based upon a
representative layout of recommended sized farm units and o distribution
system to fit with the proposed new laterals and the existing and proposed
drainage system. Estimated project capital cost for the sublateral dis-
tribution system is $2,826,000 including 25 percent contingencies.

Drainage System

Ultimate development of a drainage system for the Shamalan Unit is based
upon improvement of most of the existing drains, construction of new
Nutlet Drains "J" and "K" for the West Shamalan Division with tentative
locations as shown on the Project Map, construction of new Outlet Drain

"L" for the East Shamalan Division, construction of new Outlet Drain "Mt
for the South Shamalan Division, and the construction of additional lateral
drains as needed,
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Rehabilitation of existing drains includes reshaping the invert cross
section to uniform widths and grade, removing constrictions, installing
adequate sized culverts and the construction of road crossings about every
two kilometers (1.2 miles),

Because of the many variable and indeterminate factors affecting lateral
drain spacing, the most eritical of which is the transmissibility of the
drainage aquifer, it is not possible at this time to predict accurately
drain spacing requirements. Land distribution and farm unit boundaries will
determine to a large extent the final location of the lateral drains and the
sublateral distribution system.

For the purpose of estimating costs on the drainage and distribution lateral
systems for the report, a representative layout of the project works was
made considering the distribution of land to form recommended sized farm
units, Project roads, laterals and drains were plamned parallel and ad-
Jacent to each other where possible to provide for better conformation of
farm areas, lower construction costs, minimum land requirements for
rights-of-way, and more efficient operation and maintenance.

Estimated project capital costs for drainage construction are as follows:

Rehabilitation of existing drains L,02,000
New outlet drains 281,000
New lateral drains 561,000

TOTAL $1,250,000

Land Development

Land preparation requirements for the Shamalan Unit are generally low

to moderate in intensity, and costs should be correspondingly low to mod-
erate. Sufficient leveling has been done by hand and with oxen over the
many years of irrigation by individual farmers to achieve a relatively
high degree of efficiency of water use under the present oxen and tenant
system, wherein the fields are farmed in small level basins bounded by
low dikes. The present irrigation system consists of a convoluted network
of juis which cut the lands into small irregular shaped tracts, Trees,
principally mulberry, grow along the banks of the juis.

With project development accompanied by the adoption of mechanical farming
and modern irrigation methods, establishment of a suitable irrigation
system is necessary. This will require broad-scale leveling and grading
to obtain fields of proper size, shape and gradient necessary to achieve

a high degree of irrigation efficiency. The existing jui system would

be removed by leveling and replaced with a modern, controlled distribution
system.

The sequence of land preparation measures would be: clearing trees from
the jui banks, leveling the jui system, and overall leveling or grading
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of the farm units to coincide with construction of the new project irri-
gation system. Lands would be deep plowed or ripped as required.

Total clearing costs are estimated to be relatively low as trees occur
on only a small percentage of the lands. Actual earth moving require-
ments per unit of area over the bulk of the lands should also be low due
to the existing generally uniform, smooth land surfaces. The principal
exception would be the requirement for leveling the old jul system. Es-
timated capital cost for land preparation is $1,570,000 including 25 per-
cent for contingencies.

Roads

Tentative locations of the main project roads proposed for access and
maintenance to serve the project lands are shown on the Project Map,
Drawings No's. 501-130 through 13k,

Roads are planned to fit with the proposed drainage and distribution sys-
tem and farm unit boundaries where practicable to obtain the advantage
of minimum land requirements for rights-of-way, lower construction costs,
and easier establishment of farm units.

Access roads which may be needed in addition to those that are planned

in connection with the irrigation and drainage facilities can be incor-
porated in the plan on an alinement conforming to farm unit boundaries

and other engineering works. Farm access roads should be built to conform
to farm unit boundaries, farm ditches and lateral drains where possible.

Six meter wide (20 feet) roadways are plammed for both banks of the exist-
ing and proposed outlet drains, and on one bank of the proposed lateral
canals and lateral drains. The base material for nearly all the roads can
come from material excavated from the drains during their construction.

In some areas materials excavated from the drains can be used for road
surfacing., However, most gravel surface material will probably have to
be hauled from outside areas.

About 396 kilometers (246 miles) of gravel surfaced roadway are planned

for construction at a total estimated cost of $314,000 including 25 percent
for contingencies.

Domestic Water Supply

At present most of the villages and farms in the Shamalan Project area
depend upon water supplied through the irrigation distribution system

for domestic water. Others obtain domestic water from drains and shallow
hand-dug wells. These sources provide neither pure nor palatable drinking;
water. Irrigation distribution system water supplied through the Shamalan
Canal is impure, and most drain and shallow well water is impure and also/
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unpalatable due to high dissolved salt content, and seepage of human and
animal wastes from the fields.

Since most of the population depends upon the distribution system for its
domestic water supply, it is difficult to schedule sufficient "down-time"
to shut off the Shamalan Canal, main laterals, and sublaterals for needed
maintenance and improvement, Present operating practice is to allow con-
tinuous flow, with little or no control, to all laterals and most sub-
laterals during the irrigation season.

Water is shut off from the Shamalan Canal for about L5 days during December |
and January at which time maintenance work and improvement are carried out. ;
If adequate pure and palatable domestic water could be supplied from wells
it would be possible to shut water off from the Shamalan Canal and other
proposed supply canals for a longer period of time. Such a longer shut-
down period would greatly benefit draimage as well as operation and mainte-
nance.

——

The best possible dependable source for a pure and palatable water supply
in the Shamalan area would be wells drilled to potable water. Investiga-
tions made for drainage indicate there are probably no shallow ground
water aquifers in the Shamalan area with potential to yield an adequate
and economical water supply suitable for domestic use.

There may be deep ground water aquifers in the Shamalan area in which wells
could be developed and maintained to provide an adequate and economical
water supply suitable for domestic use, and investigation of this possibil-
ity should be given top priority.

For costing purposes it is assumed that wells can be economically installed
and maintained in deep aquifers over most of the project area. It is esti-
mated that 100 wells installed about LS meters (150 feet) deep at a cost

of $2,300 each should provide an adequate domestic water supply. This would
be a total capital cost for domestic water supply of $230,000 including
contingencies.

If investigations indicate that adequate water for domestic use cannot be
supplied from underground sources, the alternative source would be through
the irrigation distribution system, with facilities provided to collect,
filter, and store the water in sufficient quantities to carry over the
irrigation system shut-down period.

Soil Amendments

A sizable part of the Shamalan Unit land is adversely affected in varying
degrees by exchangeable, or adsorbed, sodium excesses which will require
correction in order to achieve the potential productivity of these lands.
High exchangeable sodium causes soils to become deflocculated, or puddled,
making them plastic and sticky, slowly permeable to water and poorly aerated.
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High exchangeable sodium is also toxic to crop plants. In the exchange-
able or adsorbed state, sodium is not readily soluble in water and usually
cannot be effectively removed by leaching alone.

To correct exchangeable sodium excesses it is necessary to effect replace-
ment of the adsorbed sodium ions with calcium ions. TWhen excesses are low
to moderate the necessary correction can usually be accomplished by use of
green manures, animal manures and crop residues accompanied by leaching
and necessary drainage. Where high exchangeable sodium excesses occur,

the use of calcium supplying amendments will be required, plus leaching
and required drainage. Gypsum is the most commonly used amendment for this
purpose. It is available in the Helmand Valley in ample quantities to meet
project needs in the form of "gotch" which occurs in deposits ranging from
LO to more than 80 percent gypsum. Extensive deposits have been found
ranging from 60 to 80 percent gypsum content.

In the Shamalan Unit approximately ten percent of the irrigated lands are
affected to a moderate degree by exchangeable sodium and can be reclaimed
by use of manures, leaching and provision of adequate drainage. Approxi-
mately 2,900 hectares (7,163 acres), constituting 17 percent of the irri-
gated lands, have relatively high concentrations of exchangeable sodium
and in addition to leaching and adequate drainage, will require moderate
applications of gypsuw, ranging from 12.5 to 17.5 tons per hectare(5 to 7
tons per acre) of gotch containing 70 percent gypsum. Total requirements
for these lands will be the equivalent of approximately 43,700 tons of
gotch containing 70 percent gypsum. (Note: These estimatc: are based on
calculated gypsum requirements for typical soil profiles, =zccuming 1.7
tons of gypsum/acre-~foot to replace 1 milliequivalent of sodium per 100
grams of soil.) The total estimated cost of the gotch required for the
affected lands, including mining, gravel removal, crushing, screening,
delivery to farm and so>reading is $432,000. Use of manures and crop resi-
dues in conjunction with gypsum application will facilitate reclamation of
these lands.

Approximately 25 percent of the total irrigated lands have such high con-
centrations of exchangeable sodium that reclamation is not at this time
considered feasible, rther study may show that part of these lands can
be reclaimed. Feasibility of their reclamation is dependent upon the amount
of gypsum required to reduce exchangeable sodium concentrations to safe
levels, costs of required drainage facilities, other reclamation require-
ments, and response of the solls to treatment. Feasibility of reclaiming
these lands, which are classed as nonarable, can only be ascertained by
appropriate research studies and field trials.

Cost Summary

Project capital costs include the water distribution and drainage systems,
the domestic water supply, the road system, land development, and soil
amendments. The following tabulation summarizes estimated capital costs
of the proposed Shamalan Unit.
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Summary of Estimated Costs

Distribution system $L,091,000
Drainage system 1,250,000
Land development 1,570,000
Roads 314,000
Domestic water system 230,000
Soil amendments 432,000
Resettlement costs 153,000

0L0, 000
Engineering and overhead @ 25% 2,010,000
Interest during construction 528,000

TOTAL $10,578,000

Operation and Maintenance

An important factor in the successful development of the project lands of
tha . Shamalan Unit is good maintenance of the irrigation and drainage faci=-
lities, and proper control and administration of water use.

Under project developrent the irrigation system should be operated on a .
demand rather than the present continuous flow method which contributes
substantially to many of the drainage problems and water shortages.

At the beginning of each irrigation season enough water should be allocated
to each farm to meet annual crop requirements. A set of regulations should
be prepared stipulating the rules and conditions under which irrigation i
water would be delivered. The canals, laterals, sublaterals, farm turnouts,!
and the volume of water delivered to each farmer must be controlled by the
Operation and Maintenance Division.
A detailed discussion is presented in Appendix B of this report on the -
regulation, method of operation, and the basis for estimating costs for
project operation and maintenance. ,

\
Operation and maintenance costs for the Shamalan Unit are estimated at

$7.4l per hectare ($3.00 per acre) per year.
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CHAPTER X

Economic and Finangial Analysis

General

The economic and financial analysis of the Shamalan Unit is based upon a
determination of expected project benefits and project costs, concluding
with a ratio of project benefits to coste. According to lawi/, proposed
water and land resource projects must be analyzed so that expected benefite
and costs can be compared. In the Shamalan Unit, the average anticipated
primary or irrigation benefits are compared to the annual equivalent cost of
installing project facilities and the annual 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 cost ratios are included.

These measure respectively the sum of primary plus secondary benefits to pro-
ject costs; and the sum of primary, secondary, plus development benefits to
costs, Finally, a financial analysis statement shows the proper relatiounship
between project costs, primary benefits, the farm family living allowance,
and farm size,

Although economic justification rests upon the relationship between expected
project primary benefits and expected project costs, further analysis demon-
strates the importance of the project from a national standpoint, and measures
the expected effect that the project will have on the manufac*turing, transport
and marketing sectors of the economys, This enables a more meaningful compari-
son of the project with other proposed projects, and thereby enables the
government to concentrate on those projects which are expected to produce the
maximum returns,

Economic justification measures the benefits which can reasonably be expected
to arise after the project is constructed, and compares these with the ex-

pected costs of installing, operating, and maintaining the project facilities
on a common time basis, Benefits are expected in increasing amounts annually,
and operation and maintenance costs occur yearly, but capital costs are

1/ Section 101 of the 1963 Foreign Aid Appropriations Act requires that none
of the funds therein appropriated (other than funds appropriated under the
authorization for "International Organizations and Programs") shall be used
to finance the construction of any new flood control, reclamation, or other
water or related land resource project or orogram which has not met the
standards and criteria used in determinins the feasibility of flood control,
reclamation and other water and related land resource programs proposed for
construction within the United States of America, Quoted from Supplement
No. 1 to Feasibility Studies, Economic and Technical Soundness Analysis,
Capital Projects, Department of State, Agency Tor International Development,
Office of Engineering, Washington, D.C. 20523, A.I.D. M,0, 1221,3, May 31,
1963, pg. 1. |

- 132 -



incurred in lump sums prior to the realization of benefits. The capital costs
must be reduced to their annual equivalents for comparison with annual bene=-
fitse. Analysis must include any anticipated adverse effects of the project.
In the Shamalan area the arable land is almost completely cultivated, and
construction of distribution and drainage systems would curtail production in
any given area for an average of one year, Assuming that production loss is
equal to one year!s value at present yields and returns, the annual equiva-
lent of a year's return is subtracted from the expected future returns as an
adverse eifect, or induced cost.

Benefits are divided into primary, secondary, and development categories,
and measure the difference in net income with and without the project.
Primary benefits are received by project farmers and their families as a
result of project development, Secondary benelfits are received by users who
do not farm but whose income is enhanced as a result of project development,
These persons may live on or off the project lands, and typically comprise
the manufacturing and service population, and their wages, salaries, inter-
est, or profits have been gemerated or increased as a result of project
development., Development benefits are the sums retained by the national
economy as a result of project construction, operation, and maintenance,

Projsct costs are the exvenditures for zoods and services required to con-
struct, operate, and maintain the project. The canital cost, which is the
sum of installation cost, resettlement cost, engineering and overhead cost,
and interest during construction, is amortized or converted to an annual
equivalent basis by use of a 3%4% interest factor and a 50-year period of
analysis. The annual operation and maintenance costs are incurred to keep
the capital structures functioning in an efficient manner throughout the
life of the project. The sum of the annual capital cost and operation and
maintenance cost is the total annual project cost,.

Annval project benefits, less induced costs, are compared to annual project
costs by a benefit to cost ratio, A related method, also presented, is the
difference between expected vroject beneiits and costs. In any capital-short
country, including Afghanistan, it is important to know with reasonable
probability not only if project benefits will exceed costs, but also to know
by what annual margin, for comparison 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 expected for 15, 25, and 50 years after construction, project-
ing the rate of attainment of these yields, and by discounting the future
yields to obtain the averages over the 50-year veriod of analysis, This ex~
tended period of growbth considers the divergence between present yields and
those which may reasonably be expected in the future. Commencing with low
present levels, targets for 50 years are predicated on progressive strong
increases in individual crop and livestock yields, ranging up to 2503 of
present levels by the 50th year, and averaring less for sach crop and animal
product over 50 years. An average or discounted yield for the 50~year period
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represents the economic midpoint for each product and is used to measure
average annbal crop and livestock income, Yield increases are predicated
uoon a massive improvement in agriculture as well as project betterment, for
without a concerted and sustained impetus to the agricultural sector the
project -works will be of little use, Yield increases of this magnitude re-
quire both a sound base, in the form of project works and facilities, and an
improvement of farming methods and inputs, This level of attainment demands
an_intensive improvement and distribution program for each crop and 1livestock
species, coro T T

The rate of deveclopment, or the achievement of yields projected after project
construction will necessarily be gradual, and will require increased effort
by the farmer plus assistance by the FAVA, In the first 15 years the basic
physical requirements should be met, Farm consolidation and layout, clearing,
leveling and smoothing, reclamation of sodic and saline land where required,
an efficient system of water distribution anc drainage, an adequate network of
farm and service roads, and a domestic water system should be installed and
funetionings In this same period, improved plant and animal varieties should
become available, disease and insect control agents will be in short supply
but increasingly more common, and some mechanization, with better prepared
seedbeds, sowing and cultivation will have an e{fccte. Between the 15th and
25th years the farm input situation should be greatly improved. Better
varieties of crops, fruit trees, and livestock, firmer insect and disease con-
trol, effective use of machinery, increased use of fertilizers and rational
crop rotations coupled with a buildup of organic levels in the soil will be
producing greater returns, Finally, between the 25th and 50th years the
cessation of employment of oxen and tenant sharecroppers, the liberal use of
credit and agricultural extension, the formation of effective marketing and
purchasing cooperatives, the emergency of a class of educated, trained, and
experienced farmers, and the final dropping away of the concepts of subsist-
ence or traditional farming should bring yields and returns to their S0th
year level, It is assumed that markets and a~ricultural processing industries
will improve concurrently with agriculture. The average yield level antici-
pated for 50 years of project operation reflects this extended period of
development, This average level is the anticinated annual primary benefit
used in project financial analysis,

When amalyzing the Shamalan or other irrigation project, the vital criterion
to consider is the purpose of the project, The Shamalan Unit is currently
almost comnletely utilized, on a low productivity basis, Most of the lands
recelve water, although considerable areas are subject to an inadequate supplye
Drainage also is a serious limiting factor on some lands while other lands
are damaged by high and rising water tables, salinity, or adsorbed sodium,
In the Shamalan Area, however, these conditions are only partial limiting
factors upon production., Widely prevalent poor farming techniques and weak
farming inputs have an important bearing upon low levels of production and
the universal rural poverty., The level of agriculture is low, is capable of
producing and sustaining a subsistence economy indefinitely, and has done so
for millenia, This must change if the area is to develop and become a sur-
plus producer, Economic justification of the Shamalan Unit depends as much
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upon improvement of basic agriculture as upon construction of improved
physical facilities,

Project coustruction will provide the base upon which sound agriculture can
be built, Furthermore, the stimulus to the RCA of another massive investment
in this area, after many millions of dollars have already been spent and many
years have elapsed without significant returns, indicates that HAVA will be
required to make a determined effort to develop the area after the project
works are installed. It is felt that in the absence of the completed project
little progress will be forthcoming and will proceed very slowly and in a
fragmentary fashion, Therefore, future conditions without the project are
expected to be little improved over present conditions. If the investment is
made and an adequate physical base provided for improved agriculture, then
the government should take strong measures to develop farming.

The complex of limiting factors, which includes small and fragmented farm
units; incomplete land preparation; poor sowing, cultivation, and harvest
methods; poor seed and stock; low levels of fertility and organic matterj
lack of pest and disease centrol; lack of farm credit; underdeveloped markets
and transport facilities, and poorly oriented and trained farmers, are im-
portant reasons for poor performance but are not the complete picture., Water
distribution and drainage, including proper farm unit location in regard to
location of laterals and drains; land clearing, leveling, and smoothing;
reclamation of saline znd alkaline lands, and construction of an adequate
access road network anc a domestic water system is the other side of water
resource development in this area., The entire picture of project development,
which in this context signifies creation of a thriving agricnltural economy
capable of producing fecod surpluses in excess of farm requirsments, producing
raw materials for industrial processing, providing a market for manufactured
goods and services, and of releasing labor to the urban segment without loss
of production on the farm, is created by a complex of project and land develop-
ment, agricultural development, and farmer development. Economic justifica=
tion, or a demonstrated ability of the project to produce benefits in excess
of its costs, is possible only if the farmers make full use of the project
physical faecilities and works,

Economic Analysis

Economic analysis of the Shamalan Project consists of computation and compari-
son of expected benofits and costs. Strictly interpreted, analysis requires
only calculation and comparison of anticipated primary benefits and costs on
a common time basis, TFor full analysis and consideration, however, the
secondary and devclopment benefits have also been considered.

Primary Benefits. Primary benefits are the incremental agricultural income
for the area, or the difference between net farm income with and without
project development, including incremental grazing income and an allowance
for induced project costs, Table 1 summarizes expected incremental primary
benefits,
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TABLE 1

Shamalan Unit Primary Benefits

$ per Hectare § per Acre Total $

Present Primary Income

Gross farm returns 97.42 39.42 1,237,893
Farm costs hl.h5 17.99 561,870
Net farm returns 52.97 21.43 673,023
Net grazing returns 1.94 0.79 2,671
Present primary income Bl 91 22,22 697,69

Future Primary Income

Gross farm returns 2L8.32 100.50 3,155,460
Farm costs 132,69 53.70 1,686,130
Net farm returns 115.63 L6.80 1,469,330
Net grazing returns 7.81 3.16 99,220
Future primary income 12304 1;5.98 1,568,550
Incremental Primary Benefits
Future primary income 123.4L L9.96 1,568,550
Present primary incoms 54.91 22.22 697,694
Subtotal, incremental primary income  68.53 27,71 870,856
- Induced costs - 2.25 - 0.5% - 28,573
TOTAL, Incremental Primary
Benefits $66.28 $26.83 $842,283

The incremental primary benefits of $8L2,283 (say $8L42,000) for the Unit must
be compared to the expected costs of the project. Project costs include 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-
ment, reclamation of sodic and saline lands, a road network and a domestic
water system., A cost is added for resettlement of farmers displaced by con-
struction., Added to the sum of installation and resettlement costs is a 25%
contingency for engineecring and overhead, The total of installation costs and
contingency, plus interest during construction, is called the capital cost.
Interest during construction is the cost of borrowed money during the con-
struction period prior to realization of benefits, Capital costs are amor-
tized or converted to an annual equivalent by use of an appropriate interest
rate and period of analysis,

The project costs which cccur annually and which arc necessary to keep project
structures functioning in an efficient manner for the life of the project are
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called operation and maintenance costs (0 & M), The expected annual O & M
cost is added to the annual equivalent of the capital cost to determine total
annual project coste The capital costs which have been previously incurred
for the Shamalan Unit are not included in this analysis, These are considered
"sunk", and project costs in this report are only the incremental costs which
will be incurred to complete irrigation and drainage systems, 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
costs. The development work on the Shamalan Unit has never been completed,
and significant surplus production is not sxpected here until the correct
physical base is installed, The other point is the legal requirement, per
memorandum of the President, May 15, 1962, which requires: "Where a new
project consists of additions to an existing project or system the determina-
tion of a benefit-cost, ratio is based on benefits and economic costs of the
new projects only," L/ The question in this analysis is whether the RGA
should embark on a future expenditure of roughly $337 per acre in the

Shamalan Area and the ceonomic feasibility of such an investment.

Distribution System. The distribution system is a conveyance facility which
brings irrigation water to irrigable project lands in sufficient quantity as
nesded. Work will include new construction or rehabilitation of the main
Shamalan Canal, the Nad-i-Ali Wasteway, the main lateral distribution system,
the proposed West Shamalan Lateral, and a system of sublaterals and farm
ditches,

Drainage System. This is the network of main, outlet, and lateral drains
required to remove surplus surface and subsurface water from project lands
and to prevent the creation of high or rising water tables, Future develop-
ment will include rehabilitation and construction of outlet and lateral
drains, including reshaping, deepening, cleaning, grading, removal of ob-
structions, and installation of adequately sized culverts at crossings.

Land Development, Land development in the Shamalan Area includes clesaring,
leveling, and smoothing or grading. Deep plowing or ripping are—7ot con=
sidered necessary, for the soils appear mellow and no plow sole 2/ is in
evidence, The present irrigation system consists of a couvoluted network of
ditches which cut vp the lands into small, irregular tracts, frequently en-
closed by rows of mulberry trees. Within these tracts the fields are further
subdivided by low dikes which enclose irrigation basins no larger than garden
tracts, The farmers perceive the relation betwsen level land and successful
irrigation, and have done sufficient leveling with oxen power to shape these

1/ Quoted from Bemefit-Cost Evaluations as Applied to AID-Financed Water or
Related Land Use Projects, Supplemesnt No. 1 to Feasibility Studiss, Economic
and Technical Sounducss Analysis, Capital Projects, Department of State,
Agency for Intcrnational Development, Office of Engineering, Washiumgton, D.C.
20523’ A.I-D. :M.O. 122103’ May 31, 1963, rages 1‘-2.

g/ Plow sole -- a layer of earth at the bottom of a furrow compacted by re-
peated plowing to the same depth,
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basins. Continuation of this practice, however, would preclude the use of
modern irrigation, mechanical cultivation or harvest, or indeed any tractor-
powered implement after the basins are installed, Small tracts and basins
would decrease the efficiency of farm machinery and would tend to perpetuate
the use of oxen and the continued employment of tenants, Rough or partial
leveling would have the effect of forming topographical highs and lows in the
fields when land is irrigated in the early ysars of project use.

Land development, which in sequence in this area refers to clearing trees
from ditchbanks, leveling the superfluous portions of the existing farm ditch
systems for replacement with an improved system, and overall leveling, smooth-
ing, and grading of farm units, is carried as a project function and costs
Clearing costs will be low, for trees occur only along some juis and in vil-
lages. Grading costs also will be low due to generally uniform, relatively
level, and smocth surfaces, except where old juis will be filled in., Smooth~
ing and grading will be the final stages before land is returned to private
ownership, All phases of this work should be completed before the land is
resettled to provide the base for ecommercial farming and higher returns.

Soil Amendments. OCertain project lands, including the majority of subclasses
2Ba and 38a are characterized by excesses of adsorbed or exchangeable

sodium, Lands in this condition are plastic, slowly permeable to water,
poorly asrated, and in extrems cases toxic to plants. In the adsorbed state
sodium is not water soluble and cannot be reclaimed by leaching alone,

In the Shamalan Area approximately L1l.6% of the irrigable lands are affected
to a moderate degree by exchangeable sodium and can be reclaimed by green and
animal manuring, plowing in crop residues, leaching and drainage. Costs of
these operations, except drainage, would be carried by the project farmerse
Another 22.8% of the lands have relatively high concentrations of adsorbed
sodium and can be reclaimed only by the replacement of the sodium ions with
calcium, followed by the above treatments, Gypsum, or "gotch", is a calcium
supplying amendment that is available in the Helmand Valley in deposits which
range in purity from LOZ to 80% or more of hydrous calcium sulfate,
CaS0),«2Hy0s This material should be mined, screened, hauled to the farms,
and gpread at the rate of 13,5 metric tons per hectare (6.0 short tons per
acre) as a project function and cost,

Leaching the soil would be a farmer cost, The depressing effect that ad-
sorbed sodium has upon crop yields, until the reclamation process is comple-
ted after several years of work, has been included in computations of orop
yields and returns,

Another 31,5% of the land in the Shamalan Arsa has concentrations of ad-
sorbed sodium so high that reclamation is not now considered feasible, and
these lands are classified as class 6 after project development,

Road System, Project roads are plamned so that each project farm will be no

more than one kilometer from a surfaced road, with access to the Shamalan
Canal and desert roads, Roads will be constructed at roughly two kilometer
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intervals, either on or along 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 rocad
should be built on an alinement parallel to or in conformance with farm unit
boundaries, Ditchbank roads should serve both for access and maintenance.

Domestic Water System. At present the domsstic water supply for the Shamalan
population is provided by the Shamalan Oanal, other features of the irriga-
tion or drainage system, or shallow hand-dug wells, None of the water from
these sources is pure, and much of it has a high salt content and is contami-
nated by seepags of human and animal wastes from fields and farmsteads.

Since the Shamalan Canal provides much of the drinking water for the popu=
lace, it is difficult to schedule more "down time" than LS days during
December and Januarye. If adequate, pure, and palatable domestic water could
be supplied from wells, it would be possible to close the canal for as much
as 75 to 90 days per years; This extended period would greatly benefit
drainage as well as operation and maintenance,

In some Shamalan areas relatively shallow wells can be drilled to potable
water depths, while in other areas wells may have to be deepsr to reach a
potable aquiferi Wells should be drilled and the casing installed and
sealed to prevent contamination from surface flows,

The domestic water system includes the cost of ebtablishing wells in villages
and on farmsteadss Many of the wells would be relatively ihexpensive and
could be pumped by hande Only the first cost of this system is included; the
costs of operating, maintaining, and rehabilitating these installations are
considered farmer costs.

Total installation costs include the distribution system, drainage system,
land development, soil amendments, road system, and the domestic water
systeme Capital costs are the sum of installation costs, resettlement costs s
a 25% contingency for engineering and overhead, and interest during con-
struction,

Resettlement Costs. Resettlement costs are incurred as project expenses to
move farmers back to the land after project work is completed. The cost of
new houses built for 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 Shamalan lands have been farmed for millenia,

and are among the older irrigated lands in #Asia, During this period no
artificial fertilizers have been applied, only the small areas around
villages have received significant 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 soils are seriously depleted in
fertility, have a very low organic matter content, and probably cannot
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support crop yields much in excess of present levels. Heavy 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 landse

On the basis of findings in old irrigated arcas elsewhere in the world, it is
believed that serious phosphate deficiencies are likely and that nitrogen,
zinc and iron deficiencies are possible on certain soils. Based on research
in the western United States, the initial application necessary to make up
these deficiencies may be equivalent to 3L0 kilograms per hectare (300 pounds
per acre) of P2OE. Actual deficiencies are not known and can be determined
only by a comprehensive 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,

The capital cost is amortized to derive its annual equivalent by multiplying
it by the 0.04263l factor. This yields the average annual equivalent of the
sum over 50 years at 3%% interest, which is added to annual operation and
maintenance costs to derive the total annual project coste

Operation, maintenance, and replacement costs 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 volume, to remove
excess water from fields, and to keep the road network in good condition for
vehicular traffics Although in practice O & M costs will not be identical
for each year of water delivery, an average amnual 0 & M cost is computed and
used in the analysis,

The amnual cost of the project operation and maintenance, plus the annual
equivalent of project capital costs, is the total annual project cost, It is
this cost which is measured against annual project benefits to derive the
ratio of benefits to costs, For the Shamalan Project the anticipated annual
incremental primary benefits are $842,000 or $66.28 per hectare ($26.83 per
acre), and the annual project costs are $L71,000 or $37.06 per hectare
($15.00 per acre)s The ratio of benefits to costs is 1.79 to 1400 and the
difference between annual benefits and costs is $371,000 for the projects
This indicates that the proposed expenditure in the Shamalan Project Area is
feasible, subject to conditions stated in the Agricultural Economics chapter
of this reports Table 2 summarizes project costs and the relationship between
primary benefits and costs,
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TABLE 2

Shamalan Project
Costs and Primary Benefits

$ $ $
per Hectarse per Acre Total
Installation costs
Distribution system 321.95 130.29 k4,091,000
Drainage system 98437 3%9.81 1,250,000
Land development 123,56 50,00 1,570,000
Soil amendments 3L4.00 13.76 432,000
Road system 24,71 10.00 31k,000
Domestic water system 18,11 7433 230,000
Subtotal, Installation Costs 620,70 251.19 74887,000
Resettlement costs 12,03 L.87 153,000
Subtotal, Installation and
Resettlement Costs 632,73 256,06 8,040,000
Engineering and overhead costs 158,18 6l.,01 2,010,000
Subtotal, Installation, Re-
settlement, and Engineering
and Overhead costs 790,91 320,07 10,050,000
Interest during construction 41,54 16,81 528,000
TOTAL, Future Capital Costs 832.05 336.88 iO,g?B,OOO
Present capital costs 1/ (2) (<) (<)
Total Incremental Capital
Costs 832,45 336488 10,578,000
Annual incremental capital costs 2/ 35,51 14.37 151,000
Annual future O & M costs Telil 3.00 9l,000
Annual present O & M costs (5.86) (2.37) (74,000)
Total Annual Incremental
0 & M Costs 1.55 0.63 20,000
Total Annual Incremental
Project Costs 37.06 15,00 471,000
Total Annual Incremental
Primary Project Benefits 66,31 26,83 8L2,000
Ratio of primary benefits to costs 1,79 to 1.00
Difference between annual primary benefits and costs $371,000

1/ Previously incurred capital costs, estimated at $1,235 per hectare ($500
per acre) are excluded from this analysis,
2/ Amortized over 50 ycars @ 33% interest by use of the 0,0L4263L factor
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Secondary Income. Secondary income is the sum expected to arise from futurs
processing, hauling, and marketing farm products, agricultural businesses,
purchases of feod originating outside the project area, fishing, income of
Jjourneymen and artisans, transporting people, and exporting farm products to
foreign markets, Large increases are projected for processing, htuling, and
marketing farm products, since a higher proportion of a greater volume of
produce is expected to be sold and processed off the farm in the future than
at present. Agricultural business will expand if the project develops, for
a large proportion of commercial inputs are expected to be purchased in the
futures 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 expansion of secondary benefits is the expected conversion of a sub-
sistence to a commercial economys 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 incomes Incre-
mental secondary income, summarized below as $1,542,730 (say $1,543,000) is
examined in detail in the Agricultural Economics appendix,

$ per Hectare $ per Acre Total $
Fubture secondary income 139,07 56420 1,767,215
Present secondary income 17.67 7.15 22L,L85
Incremental secondary benefits 121,10 49,13 1,542,730

Table 3 summarizes project primary and secondary benefits and the relation-
ship between these benefits and projett costs,
TABLE 3

Shamalan Project
Primary Plus Secondary Benefits and Costs

$ per Hectare $ per Acre Total $

Annual incremental primary

benefits 66,31 26.83 8l2,000
Annual incremental secondary

benefits 121.40 49,13 1,543,000
Sum of incremental primary, plus

secondary benefits 187,71 75,96 2,385,000
Annual incremental project costs 37.06 15,00 [;71,000
Ratio of primary plus secondary

Penefits to costs 5,06 to 1,00
Difference between annual primary
plus secondary benefit costs $1,91h,000
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Development Benefits, Project development benefits are the portions of
project capital, operation, and maintenance expenses that remain in the
country when monies are pald 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 operation ahd mainten-
ance expenses occur annually and portions of these costs remain in the
national economy, Ineremental development benefits, which amount to $119,550
(say $120,000) are summarized below and listed in detail in the Agricultural
Economics appendix,

$ per Hectare §$ per Acre Total $
Future development benefits 10,92 L2 138,750
Present development benefits 1:51 0.61 19,200
Incremental development benefits Jeli1 3.61 119,550

Table |y summarizes project primary, secondary plus development benefits and
the relationship between these benefits and project costss

TABLE 4

Shamalan Project
Primary, Secondary, Plus Development Benefits and Costs

$ per Hectare 3 per Acre Total $

Annual incremental primary

benefits 66,31 26,83 842,000
Amnual incremental secondary

benefits 121.40 49.13 1,543,000
Annual incremental development

benefits .41 3.81 120,000
Sum of primary, secondary, plus R

development benefits 197.12 79477 2,505,000
Annual incremental project costs 37.06 15.00 471,000

Ratio of primary, secondary, plus
development benefits and costs 5.32 to 1,00

Difference between annunal primary,
secondary, plus development benefits and costs $2!03h,000

Financial Analysis

The Shamalan Project, in common with any other proposed water resource de-
velopment project, should meet the test of financial feasibility, In this
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context "financial feasibility" is taken to mean the ability of the project
area to produce sufficient graess farm revenue to pay farming costs, allow the
farmer a fair sum 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 has paid for his inputs, his net revenue should
provide an adequate family living allowance and the difference, or net dis-
posable income, should permit the project to collect a sum from him which
would cover yearly average operation and maintenance costs. If a repayment
policy 1s established and enforced by the HAVA, part of the balance, after
deducting the actual cost of operation and maintenance, could be collected
fram the farmer to cover some portion of project capital costs (see "Sug-
gested Repayment Schedule, Shamalan Unit", Tables 11A and 11B, Agricultural
Economics chapter). This method of analysis mcasures the ability of the
project to pay its costs after providing a reasonable standard of living for
the farm family, Since the project is the sum of the farm units, financial
feasibility of the project ultimately rests upon the financial ability of the
individual farme

When the basis of an adequate living standard is considered, certain funda-
mental facts emerge. One of these is that demand tends to increase as living
standards improve, expectations rise, and recipients become increasingly
aware of the availability and usage of goods. Another is that farmers tend
to respond to a higher level of demand for consumer goods with efforts
designed to create greater production, Higher farm production is the only
manner in which the fzrmer can earn the funds to purchase his nonfarm re-
quirements. The farm family must retain a fair and reasonable living al=-
lowance. Although farmers will respond to many different lsvels of income,
there is probably a minimum sum or its equivalent in purchasing power below
which little family satisfadtion will be forthcoming and incentive will be
lacking, This sum will certainly rise as years pass and the project de=-
velops and farmers become increasingly more aware of consumer goods and
equate these with familial satisfaction, The family living allowance,
however, should not be so high that the general taxpayer is asked to pay for
project costs if the farmer is able to do so,.

Farm Size. The proper size of the farm unit is an important facter in deter-
mining the probable success or failure of a farm and of the irrigation unit,
A feasible farm unit must be able to meet the same criteria as the irriga-
tion project, since the unit is a composite of the individual farms, Farm
Size is seen as a crucial determinant of the ability of the farmer to
succeed,

The farm unit should pay for its inputs without subsidy, provide an adequate
family living allowance, provide sufficient returns after meeting the family
living allowance to cover operation and maintenance costs, and amortize some
portion of the capital investment if a repayment policy is enacted by the
HAVA, If the farm unit, and the project, can meet these standards the
project will be financially feasible,



Determination of farm size involves the correlation of land quality, water
supply, cropping patterns, availability of eredit and commercial inputs, an-
ticipated yields and prices, and farming practices and costs, The competency
and motivation of the farm owner must be considered, Farm sige is intimately
related to farm mechanisation and to family living allowance, The farm
should be of sufficient size so that the owner can work efficiently, re=-
placing oxen with machinery and tenant labor with operator and family labor
in time, and spreading his costs over a large gross income, It should not

be so large that one man and his family cannot operate the unit, nor so small
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 inputs neces—
Sary for high yields, based on the pattern of extensive agriculture sxpected
to prevail in this area,

In the West Shamalan 4rea today, the average farmer has 7.l cultivated hec-
tares (1843 acres) and additional intermittently cultivated and grazed land,
He kecps one tenant per 3.9 to 4.0 hectares (9.6 to 10.0 acres) and one oxen
team per 6.7 hectares (16.5 acres)s As he adds increments of this hectarage,
at present levels of intensity and work habits, he adds to his working capi-
tal of tenants and oxen, He feeds his extended family, two tenants and
their families, his work stock and other domestic animals from this land,
all at low levels of consumption. The surplus available for the urban
sector, considering his poor yield level, is very small, This is the situ-
ation from which the farmer must emerge if the project is tc prove success-
ful,

Including the water-short desert fringe areas which receive some irrigation
runoff and are planted on a wheat/fallow or wheat/fallow/fallow rotation,
the Shamalan farmer owns somewhat more than 8 hectares scattered over
several fields and areas, Considering present ownership, the economics of
farm production using commercial inputs, and the working patterns of the
population, the recommended farm size for the future Shamalan Unit, after
farmers are resettled and farm units consolidated rationally, is not less
than 9 hectares (22,2 acres) for land class 1, 10 hectares (2447 acres) for
class 2, and 11 hectares (27.2 acres) for class 3., Since the irrigable
area after draining, leaching and reclamation of sodic lands is classified
as 93.2%, class 1; L.L%, class 2; and 2.4%, class 3, the average farm should
be 9 to 10 hectares (22-25 acres), No farms in the long run should be
smaller than the average size prevailing today, including lands presently
water-short but which will be irrigated in the future, Nonarable or

class 6 lands form 49.9% of the gross Shamalan Area, equal in area to 99,5%
of the irrigable lands, so the farm unit should include 9 to 10 hectares of
dry grazing land where location permits, Grazing lands, however, should be
included only as an adjunct to irrigable lands, and no amount should form
the basis of a farm unit,

Farm size is related directly to expected benefits, Adequate farm size is
the base of a sound business which will produce the primary benefits needed
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to justify the project. Repayment abllity, 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 objective of a policy of
adequate farm size,

There are sound physical and economic grounds for supporting a farm size no
smaller than present consolidated Shamalan size, An adequate size of
business is essential to provide a base for farm credit which in turn is
necessary to introduce and sustain such commercial inputs as fertilizer,
pest and disease control agents, and farm machinery, These inputs are pre-~
conditions for the 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 woody shrubs, make
full utilization of land (present methods require many small banks to enclose
numerous small irrigation basins), drill and seed in rows, cultivate, and to
effect timeliness of operations, This last point, for example, permits the
projection of wheat after cotton the same year, for a L5-hp. diesel tractor
requires 7.0 hours to plow, disc, 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 yields. Under present methods, a man and
oxen team require 7.7 working days to plow, border, and plant one hectare of
wheat (3.1 working days per acre). Siunce cotton is harvested until November
in this area, and wheat should be planted no later thah November, only with
machine operation can a second crop be projected.

Mechanization is expensive as a first cost, although not in terms of units
of output, when used in conjunction with other improved practices. A small
farm with an inadequate business base could not expect to mechanize in the
Same time and to the same degree as a larger farm, The larger farmer will
be the imnovator in this field, and in some Shamalan farms in 1966 this
already has started with the purchase of Massey-Ferguson field tractors and
implements,

In the Shamalan Area the concept of cooperative purchase is presently un-
known, and custom operation almost unheard of, If many small farmers pur-
chased a single machine, dilution of ownership would tend to decrease
efficiency of operation. Although theoretically the only criterion should
be the amount of land operated per machine, in practice the greater ths.number
of owners of a piece of equipment the poorer the probable results, This is
particularly true for maintenance and repair, Therefore the larger farmer
should be more casily able to purchase these inputs, which include not only
equipment bub also volumes of fertilizers =nd insect and disease control
agents, all initially furnished with government credit, The low borrowing
capacity of the smull farmer would result in limited accessibility to ferti-
lizers, spray and dust materials, and superior livestock, and the probable
effect on yield of lessened availability of these inputs is obvious,

If tenants and oxen continue as major factors of production, gross farm
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income is expected to remain low per unit of land, but the number of persons
per unit of land would remain high to include tenants and their families.
This would divide lower production over more peopls, with a resultant
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 today, Adequate farm size, volume of farm business and access
to commercial inputs, replacement of tenants and oxen with machinery, and
adequate family living allowance and financial incentive are all important
criteria in future farm success,

The question of intensity of operations as a substitute for mechanization is
important, At present in the Shamalan Area fields are commonly unhoed, un-
cultivated, and full of clods, weeds, and camelthorn during the growing
season, and are plowed once by oxen teams when four or five times would be
betters Generally no dragging or discing of clods follows plowing, and a
minimum of weeding, hoeing, or other arduous hand operations is effected,
The 1965 sample survey, based on size of holdings and time required per
operation, revealed that farmers work an average of only 75 full days 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 demand for agricultural commodities, and this demand in turn was
satisfied by Shamalan lands, more intensive agriculture with higher income
per acre on small farms could be projected, This type of development, if it
occurred, would necesszrily emanate from a strong urban sector, If such

a market were to develop in southern Afghanistan in response to a presently
unforeseen stimulus, in all probability it would be supported by agriculture
in 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 intensive 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-Ferguson tractors and sets of
implements already in Afghanistan, and 350 more tractors scheduled for im-
port in the third Five-Year Plan, Little change is noted toward intensifi-
cation of operations, 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 and thinking, but of the two, mechanization appears more likely to
occur,

Family Living 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 per year on items
which are considered components of a family living allowance, Since general
conditions for the Unit are very similar, this figure is considered the
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present family living allowance for The area. As collected in 1965 in the
field, the components are:

Item Annual Expense
$

Cloth and clothing 60,10
Tea, candy, sugar, rice 49.30
Ghee L8,76
Salt 47.03
Medicine 266U
Mullah, journeymen and artisan services 13.30
Radios, bicycles, watches, saddles, jewelry 10.80
Utensils 10.37
Tobacceo 10,08
Grain grinding 8.00
Personal transportation 1.00

TOTAL $305.38

Future farm family living 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 imported foods, a larger volume of such locally processed
foods as butter and cheese, and more cloth and clothing; will incur greater
school expenses; desire more medicine; dpctor visits and hospital treatment;
will exert stronger claims for such luxuries as radios, furniture, shotguns,
motorbicycles, motorcycles, Jewelry and tobacco; will travel more within the
area and to Kandahar and Kabul; and will have some personal ravings; then an
allowance of $600 per farm family appears reasonables This is the level that
should be attained by the end of the 50~year period of analysis, and would be
double the present allowance, The expenditure for the average year of pro-
Ject operations would approximate $515 per family, based on the growth curve
expected for farm income as the project develops, It is anticipated that
demand for consumer goods, education, transportation, and many other goods
and services will be augmented and become part of the ordinary farm standard
of living, This has social as well as economic 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 commercialization of
agriculture, as opposed to subsistence or traditional farming,

The effect of too small a farm, with its restrictions on use of machinery
and its permanent reliance on oxen and tenants, would maintain the division
of product between landowmer and sharecropper and in effect reduce farm in-
come .

Subject to these limitations and conditions, a budget for the future typical
farm and a summary of repayment based on this budget are presented in Tables
5 and 6, They are based on average anticipated conditions for 50 years and
depend upon fulfillment of the stated conditions of project, farmer, and farm
development,
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