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1. INTRODUCTION

1.1 Background
Mercy Corps International (MCI) is a US based Non-Government
Organization (NGO) engaged in relief and development activities in
various locations around the world including Afghanistan.
Current activities in Afghanistan include agricultural training and
rehabilitation work and animal health care and the reconstruction-of a
major hydraulic structure on the Helmand River, namely the Darwishan
Irrigation System intake works.
In respect to the latter activity, a site engineer has been resourced and
recruited to MCI by UNDP-OPS, which is also providing the capital
budget for the works. Even so, MCI sent for additional short term
consultancy support from an irrigation specialist and USAID were
approached as a possible source of finance to cover the resulting work.
USAID’s eventual agreement resulted in the engagement of an irrigations
specialist rather than expend the consultancy entirely on the Darwishan
intake works and extend the consultant’s brief to include a survey of the
rehabilitation required on the agriculture in portions of two river vallys in
South East Afghanistan, ie. the areas around Kandahar and Panjwai and
the Helmand river south and west of Lashkar Gah.
The following report comprises the results of the consultancy, although
additional material has been prepared in the specific respect of the
Darwishan intake works.

1.2 Terms of Reference

The consultant was required to:

(i)  become familiar with all aspects of MCI’s irrigation repair
programmes.

(ii) Meet with other O/AID/REP (eg. ARR, VITA, IRC) and UN
organizations in irrigation repair programmes to get an
overview of work being done and make comparisons with
MCIT programmes.

(iii) travel to the project sites in Kandahar and Helmand Provinces
of Afghanistan for a first hand view of the project activities
and site needs.

(iv) prepare a report outlining priority areas and specific sites for
the groups in MCI in irrigation rehabilitation programmes,
consistent with the projects of and implementation capability
of MCI.




(v) provide specific technical recommendations for
implementation of specific projects (eg. technical approach,
time, labor and material estimates)

(vi) make a brief visit to the Darwishan Diversion Repair Project
for not more two days, check the progress of the project and
make recommendations for appropriate changes to the work to
improve the implementation,

1.3 Comments on the terms of Reference

In reading background documents prior to the formal briefing with AID-
REP in Islamabad it became clear that two crucial issues had not been met
by the Terms of Reference. First the increasing problems of salinity in many
of the agricultural areas suggest that attention should be paid to drainage
considerations. Second and related to the first, there was reason to suspect
shortcomings in on-farm water management skills.

It was agreed at the formal briefing that the consultant should also look at
these issues, but confining his attention to rehabilitation of existing drainage
works; the possibility of installing new drains at field level and the needs for
training in and facilitation of on-farm water management.

During the field visits it became clear that the nature of many of the
interventions required were such that it would be very difficuit and
misleading to attempt to quantify the material and manpower inputs on the
basis of rapid rural appraisal. This matter was discussed with MCI’s
Agriculture Programme Manager who agreed that, in such cases,
quantitative descriptions identifying and justifying suitable technical
approaches would suffice. Because of this it is stressed that this report
presents the results of what must be seen as a project identification mission.
Implementation of the various components should only proceed on the basis
of site specific project preparation studies, which would be a normal next
phase for any well thought out programme.

1.4 Timing of Mission

The mission took place during February and March, 1992 and proceeded
very much according to plan.

Tt should be stressed at this juncture that the smooth running of the mission,
especially as regards the cross-border component, was due to MCI’s
excellent connections and logistic capabilities within Afghanistan.




‘] 2, SOVERVIEW OF LOCATIONS VISTTED AND INTERVENTIONS IDENTIFIED
) . ‘ N
Imuﬂ This chapter is inlended (o bricfly introduce the reader to the two arcas ivestigated by the
. consultanl. Itis divided into two main sections, the lest dealing with agricnltural nreas being
j reigated from the Arghandab river (thouph without necessaify being in the Arghandab valley
n{mﬁ‘ itsclf) the sccond deals with the three lavpe-scale irrigation schemes situale { o the South and
U West of Lashkagar and abstracting water from the Helmand River. fdentisied problems and
1 constrainls are listed and bricfly commented on. More delaifed discussions o™ the problems and
"EEWEJ possible solutions are presented in the subsequent two chaplers, '
i S -
Belore proceeding with this and subsequent chaplers; however the readed’s allention is drawn to
o J an album of photographs which illusteate many of the issues and problens i lentified (numbers
on the back of the photographs correspond Lo sumbers given in the lext).
"""EMJI _ 2.1 Arphandal Aren
. 211 General
B The area visited during the mission is delineated on Figure 2.1, TUis roughly trianpular in shape
- - and is bounded to the Nocth West by the ripht bank of the Arghandad river which [lows
:I‘ approximaltely from North Iust 1o South West and to the South by the Dati river. “The
"“‘-"”ﬁmj_, conflucnee of the two rivers forms the apex of the triangle which then streteies some 45 ki to
o the TEast.
E ' B
v m—:—l FFour basic agro-ccological zones are involved: |
B (1} Theareais interspersed with barren mountains, many of which have scree
p— deposits al their feet (see photograph 2}, These mountains {:nd to run paralicl
to the Arghandab river and together comprise a series of ridge: ;
. (?) Lying between the Arghandab and Dor rivers, are exlensive fat plaits of deep
s loose silty-sands sloping pently from North 1o South (see photographs 33 and
- 66). These plains have been atmost enlirely cullivated with wheat and raising
:l' ‘ (sce pholagraphs 3-and 69 ) predominating, although some a'lalld was observed
R along with some gencral grazing arcas (sec photograph 62);
: (3) ~ Seasonable swamps are encountered imuncdialely to the South and West of
WY Panjwai (see pholographs 63 and 64);
L] '
i '

| (4} On the immediate right bank of the Arghandab is a strip pedologically and
e cconomically similar lo those in zone 2 above, but instead of being [lat the land
tends to undulate pently. This steip vacics in width and slopes up maderately
[rom the river until Toose generally gravelly soils covered with coatse, seasonal
- Jasture are reached (see photograph 0. The intedlice betwern the wo soils can

: be regarded as the boundary of the arca ol interest, ! ‘

The Arghandab river is ftowing through cssentially mature Jandscape (see photograph 5) and is

¢
1
; 'llm"‘ still incising ils course with minimal meandering along most of the section in-question. All
Los alluvial deposils ate very large geain (see photopraph 46) which indicates that the river is fairly
young in relation (o its environs - although by the time that it passes Panjwai significant
LN meanders are beginning to form. The Dor ou the other hand exhibits a ttrong meandering
e tendency not adequately indicated by the fipure.
Y




» Durmg the murec of the Ruswm occupnlmn 0[ /\Eg nnhmn lhc Arag,
promngcd ail mlc,mc military activity. Exaniples of destroyed’ nnh nry ha
in evidenee, but more: ltﬂm;, are the myriad bomb and ﬁhcil cm!m whn‘:h ﬁ;ﬂ
along with thc dlnm‘;t lnini deslruchon ol buildings.s -

tht sce
is: cvc,rywhcrg

rdgial

e andsd

© As resull of lh(, nn!:!a:y '1clw1ly and (he associaled de- p()pu[nlmn (} LG i
need for rehabilitatid ot a broad front. The efforts of the s lgwdy retiitni
cnough wethom (\d(,qm{c rcsourung d!!d 1(:(,11311L.1l asslsl'\ncc

_‘ sheds, The b'muns’ 8 bustlmg once more w1l11 nc)mml ])CdC(,ll 1mc__ e
of coursc cncour.tgmg Lut do(,, not addrcsq llu, prcwnrr mud af;
- in this once p:(r;pr:mus arm\ - :

i 4
li i

1mpahcm ‘;y‘i{t‘mﬂ wlnch arc c~sscntmt lor I{Llfilbic‘

.lhdral proclt tion -
'cc uiphit L :' 3

SRR lhc Rms: m (}LCU[M[IOH and ﬁubscqucnt mtcr
PO "‘] l]ics' problc,m'; whichi havé (heir ¢ Otiging if mcqni }ustoiy
ampla‘: ofj )roblcms wuh mor(. fund'lmcntal C'lL:SQs',l i

 had btuomc lalghly ﬂa[annlcd (su: pho[op
‘rc allmgé andhigh' walar’”ﬂbles ‘Altcmp(& by
rated by:i lack of 1cehificil kngWicag

In general it is possible (o con’duda that the area has by no'ne
-relurn, but much:lias;to be done, p: articularly in the irrigation :md dmlnngc 4 it
reconstruction acllvtly alrcady in progress would suggest that’ fsny donor/aécnc‘y nv
] would be more than matehed in cffor by returnce farmers. The remaiider:of his ﬁc*clmn

thercfore introduces the various interventions lhal were Jdumf'c:d by the Cclnsul cml‘ (lurmg the
short time awu[ab!c"” L :

higiviest |

|

2.1.2 Locallon 1 Flgurc 2 1 - ]Lsrmlbnncc Dmmarc Alca

Rcfugccs are rcturmng stowly (o their homes but are linding lhc, rchablhl

cratered fields vcryjnduous The pr()b]mm are greatly exacerlid i Dby baly: :
and ruullm[, mi:mly t N !

213

:

The (Jurgan nquulucl dsed to convcy watcr ovcr ”]L Tarn \
complelely clmlmy(,d by high river [lows and. mappmprlate 3:5‘
phologrnphs 30 31 ‘md 32).. “A new aqueduct i rcqmmd
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I
The inlake works feeding this important ircigation canal have becn hadly damaged by the

Arghandab river (sce photographs 46-;19). Compicie remadelling of the works is therefore
required:

2.1.5  Location 4 Fipure 2.1 - Panjwai Drainage Arca

Asystem of field drains is urpently required to deain Uis badly, waterlogped arca (sce

photographs 63 and 64) into a recently construeled collector deain skirling the arca to the South
West.

~2.1.6 Location 5 Figure 2.1 - Malaiat Drainape Arca

Damaged canial banks have resulted in the ingress of irrigation supplics into the drainage system
causing very high water tables and salinity problems (see photographs 65 -72). Canal bank
repairs, ficld drains and a re-aligned collector drain will be necessary to rehabifitate the area.

2,17 Location 6 Fipure 2.1 - Rahuman Wash

The Sangisar irrigation canal crosscs a natural drainage channel at this location.. Tireaches have
been traditionally repaired by manual labour, but neglect over the past ten years, coupled with
excessive flooding have greatly exacerbated the problem (sce photographs 34-40). Repair works
and & more permanent solution are required. ; =

2.1.8  Location 7 Figure 2.1 - Zahir Shahi Canal Offtake -

This major structure requires new irrigation control and river gates (sce photographs 42 and 43),

L 2.1.9  Location 8 ng_urc 2.1 - Zahir Shahi Bifurcalion

This structure requires minor bul essential repair work on its four radial gates (scc
photograph 41).

2.1.10  Location 9 Tipurce 2.1 - Babawali Distribulion Struclures

This complex of hydraulic structure has been construcled to divert supplics frem the Zahir Shahi

system into five traditional irrigation canals. Flow conirol gates and carthworks require
rehabilitation (see photographs 44 and 45),

2.1.11 Locafion 10 Fipure 2.1 - Jui Lahore Canal

This is an ancient canal which was construcled during a tinie when the Arghandab tiver bed

levels were much higher, Over the ensuing years bed levels have incvitably dropped leaving the
offtake high.and dry. All allempts (o resolve this probien have failed, a more dreastic solution is
called for (birt is possibly not going to be practicable or justifiable). Shert ola-major cross river
structure, pumped supplies are possibly the only simple solution, but O&M exigencies will

probably preclude this approach. No further attention is therelore paid in this report to tiis
project, ' . '




b

2.1.12 Location ]I. Figure 2.1 - Manar Canal

1

This ancient canal has the same problems as the preceding case bul not to the same extent. Save
the Children Fund has resourced some helplul but incomplele reconstriction works., Additional
inpuls are required. S :

22 Ifehnund _ o .

22,1 General

The Helmand is Afghanistan's fargest river which, in the arca visited, ﬂ()\n's'cs"§c;1tinl!y North
Souh from Lashkagar, a government held town. Just South of Lashkagar the Helmand River is
joined by the Arghandab. ! : ‘ : '

Hercon the river could be classilied as being "mature” and flows through a Nood: plain bounded
by deserts on cach side (sce photographs 50 and 53). The flood plain comprises uniform sandy
silts of good ferlility (sce photograph 0} interspersed with deposils of niver-run gravels and
pebbles. As would be expeeted he tiver shows a strong meandering pattern, with wavelenpths
signilicantly in excess of 1 km., Deposits building up behind the meanders as they move progress
slowly déwnstream include silts. ' :

There are three major agricultural arcas in the general arca under considerntion. Danweshan is
the most southerly, then to the South West of Lashkagar is the Boghra system (which feeds the
two arcas of Marja and Nadi Ali) while the Shamalam systeat begins just South of Laskkagar.
The Boghra and Shamalansystems are separaled by asmall area of high ground otherwise (he

arcas are for all intents and purposes conliguous, All three arc irrigated by water abstracted
from-the Helmand river, ' o

Itis possible therefore to think in terms of two agro-ceolopical zones:

(1) - The llelmand flood plain which comprises extensive arable production with
v some Timited livestock. Production focuses on wheat (sce pholographs 7 and 8),
" with some raisins, cotton and allalfa, 1tis also reporled that opitm pappies have

1" been grown in the region bul nd evidence of this was scen by llil.c consultant;

(2) * The higher ground belween Marja and Shamalan éyslcnz;s whicl: is covered with
© course grazing malcrial, Lo ' g

As with the. Arghandab arca, 1clmand Valley has also scen its share o niflitary helivity with

resulling devastation, although not to the same cxtent. Cratering ol ficlds ot instanec is aclually

- quite insignificant, bul nonctheless damage to homes and olher buildings. has heen very

extensive,

Many of the area’s erstwhile inhabitants are reported as stilf being in refogee camps in Pakistan,
but those who have remained or returned are beginning reconstruction activitics in their
settiements and homesteads, Furthermore, considerable aclivily has clearly béen locussed on
canal mainteriance and'in fact was observed by the consultant even on a Friday, -The people arce
therefore keen to restore their situalions to normalily once more and to this end are expending
both time and elfort (sce photograph 15). : '
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(1) ifthe deainage issues are addressed completely then the pessibifiles ol ateaching
programme should be considered. -

Nolincluded in the above st is the need [or veeonstruction of the Darw sshan ireipation intnke

works, Bul this is already in progress with MCI as muplementing hgen sy uoder UNDP-OPS

funding and as such is not iddressed in the main (et Instead iCis covered n Appendix I,




3 DIEFAILS OF INTE

3t Harnmbunce Drninage Arxcit
This arca used (o support some 1,000 famiies who, belore t
flecing to refugees camps in Pakistan, used fo grow @ nioi
hoticulture from theit tand. Wheat yiclds weie impressive al
(625 tonnes per ha) and the horticultural crops were successit
{he prea prosperous in local terms. -

Thosc familics who have alcady returned fe
damaged homestead compounds and atiempting lo begin fa
question was irrigated and drained by simple infiast
povernments Bul ten years ol war and neglecl fave resulted
fnlrastructure which the people are altempling to repals of reit
(0 the simple inigation systcms arc perlectly salisfactory (scc
success is being enjoyed with their atlempls ke

several small, sclf-help drains, bul in none was the walcer flowing, in

people to align the channels propetly-

Yet the high water table which characlerises e arca will have

yiclds and <oil chemistry and must therefore be dealt with.
‘The fact that the people arc praving able to rehabilitate
remaining unable to sort out their drainage is explained by tl
channcls which just need cleaning out, wheieas the diains requi
To do this cuccessfully will require ihe following inpuls:
(i) A simple topographic survey of the arca in ques
‘This will lake an cxperienced

month including the preparation of contoured
supplicd by the compiunity;

RYENTIONS REQUIRED FOR g RRSD ARGIANDAR SYSTEMS
¥

he military situation sent them

I Crop of wheat and a sccond crop of

a clajimed Figute of 1,250 kgf]ui’n

ity exported 1o Pakistan o King

om the refugee caups #re reconstructing theie wir

rming once mare. The area i

pucture provided by the pre-invasion

(4 severe damage Lo the crucial
state. Their clforts with respect
phiotogeaphs 9.and 10) bul litte

y drain the ared. The mission was taken to sce

dicating an inability ol the
a delrimental effect on crop

their irrigation channcls while

1 prior cxislence of th¢ inigation

;e excavation from scratlch.

tion.

and properly cquipped surveyor no morc than one

basc maps - his fabourcss can be

iy A rational drainage ayoul design based on soil conductivily tests.

This will require some two weeks of a drain
mapping has been finalised;

(iify  Accurale prc-cmmlruution sclling oul.

ape expert’s time once the above

This will require approximately two woeeks of a surveyor's time along with a

{iv) Possible assistance in the form ol an excay

supply of timber of timber pepgs and stwing peither of which willbe re-usable;

i
aling machine of some sort or &

suitably cquipped tractor plus fuck and lubiicants, el

) Supervision dut ing cxcavation.




The actual period of implementation cannot be cstimated prior to the preparalion of the
drainage system design but it is very unlikely to span more {han one crapping seasot.

1i addition to very abvious drainage problems pertaining in the arca, it was reported that two -
main canals feeding the arca have been damaged feading to distupted supply in the ficld
channcls. This problem is addressed in scction 3.9 below. -

3.2 Gurgnu Aqueduct

The western end of the tongue of land lying between the Tarnak and Dori rivers uscd 10 be
irrigated from the Arghandab river via the Zahit Shahi/Babawali systen.

To reach the area in question, howevet, water has Lo be conveyed across the Farnak river which
is too deeply jnciscd and possibly nol reliable cnough 10 irrigate from directly.

‘ |
Two picvious allcmpls al conveyance structures have comprised open fumes whirh erossed the
Tarpak supported on six plinths. Both atlempls have [ailed dug o the plinths falling over.

Foundation conditions at ihe site ae very difficult. Detailed inspection was pot possible due 10
the depth and velocity of flow in {he river, I appeais, however that the bed comprises deep
fayers of friable sift as shown in phologmph 47, Such material cannol be expected 10 provide
safc fuundation fora structure of this naturc. :

Clearly a diffcrent approach is required, i.c. one (hat is not affected by possible flood damnge of
inadequate foundations. :

1t is considered by ihe consultant that the river is 1ot 50 wide as to prechude the possibility of
used a cable stayed crossing (pipe of flume). Inother words, Lwo supporting towers should be
conslructed, onc on cach bank. The actual crossing can then be suspended from cables strung
belween the two towets and anchored back to solid ground. Of the two passible crossing 1ypes
the pipe allerpative would be most favourable as it will prove much fighter than conctete flume.

Such a crossing will need to be designed by @ structural engincet expericnced in the design of
cable stayed structurcs and is likely to prove complicated to construct. Thus highly c:xpcricnccd
and speeialist involvement will be requircd at cvery stage during the implcmcntali(m of the
colution. This is therelore not reaily an opportunily for MCI except perhaps as regards a purcly

co-ordinating roke.
13 Panjwal Ierigation Canal Offtake

The Panjwai irrigation canal supplies some 15,000 jeribs (3,000 ha) of mixed wheat and barley
tand with crucial irrigation supplics with almost 2,000 familics depending on it.

The canal itsell is Tairly well maintained (sec chaptet 6) and conveys water to the farms from @
frec.ofltake at the Arghandab river. Althe offtake the river couIse is highly braided and

unstable (see photograph 46).

Since the original offtake coltapsed (sce photograph 48) various altempls L0 provide new
offtakes have been (rustratcd by the shifting alignment ol the vatious branehes of the fiver. The
Ceurrent solution comprises 4 stick weir ( photograph 46) which deflects flow into the lead canal,
appmximalcly {5 km upstream from the old offtake. 1thas been sited so far upstream of the




original offtake in order Lo regain the command that river alignment and bed changes have
reduced at the oripinal sitc. 1 ' :

Downstream of the old olftake the canal is in @ goud state of repait but the new lead canal has
not been adequately planned or exccuted. Photograph 47 for instance shows 2 portion of the
canal over 50 m wide and contained by a very flimsy cmbanknment, a moic ritional and durable
approach is therefore called for. ‘

The shilting naturc of the river, however, means that construction of a completely durable
Panjwai main afftake will not be practicat or cost cffective. 1t s, however, possible to greatly
impiove on the existing situation. '

Ficst of all, to ensurc command, any new ofltake must, like the cxisting temporary steucture, be
sited a distance upstream of the original structure. Some 2 km upstream of the old intake the
river’s left bank is characteriscd by an npproxinﬁllcly semi-circular deposit of coarse material
(marked by three crosses on photograph 49).

Figurc 3.1 compriscs 2 sketch plan (not to scale) which indicates how a possible new ofltake

might be atigned in relation o this deposit. 1is situation at the extremity of the semi-circular
deposit takes advantage of the sizable stream being deficeled by the steep hard hillside.

The works as suggested comprisc a deflcction weir, By means of (he weir, water is deflected into
a lcad channel down which it fows to the site of the old offtake which should be reinstated as a
means of contralling inflow. There is very litlie frecboard available in the siver for inuch of the
year. Thusa weir spanning the whote river, as well as being cxtremely expensive, would also
have a potentially dangerous backwater profile during high flows. This would result in flooding
af upstream land that is currently being returned 1o cconomic use in the form of orchards.

Cicarly, this is only onc suggestion based on a short inspection of the site i the tiiae available.
Before, actual implementation, &8 more detailed analysis of this and possibly other options must
be undertaken by a qualificd irrigation ot hydraulic structures specialist. Even sO the following
schedule of materials and manpowet sequirements will provide a rcasonable basis for planning,

Some 16,000 cubic metres of gabion baskets will be required for the proposcd embankment and
deflection weir and 500 cubic metres of Reno mattresses (flat gabion paskets normally 0.3 m in
thickness) for the prolcetion works. Although not perlect, ihe coarse material comprising the
myriad banks which characterise the river here will be suitable for [illing the gabion baskets.

The original contral structurc can be reinstaled with some 5 cubic melres of reinforced concrele
and ncw vertical ift gatcs. ’

At least three skilled masons will be necessary 10 supervise the works which will require some
20,000 mandays lo complete assuming that the gabion baskets are to be filled by hand.

34 Panjwal Drainage Area

f.and lying to the South aud Gast of Panjwai township sullers from poor drainage and resulling
salinity, It is well scrved by irrigation systems, originating cither al the Panjwai offtake (as
discussed sbove) or the Rabawali distribution complex (sce scetion 3.9) below. 1 theicelore
represents a high polential crop growing arca, particularly in respect of wheat and ral.ins.
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Drainage however is crucial and to this cad a collector drain has alseady been excavated along
the southern border of the swampy area as indicated on Figure 2.1 and photogaaph 64.

without a scries of fickd drains, however, the collector drain wilt be limited in usclulness, Heip
is therefore needed to desipn and install a simple drainage systems. !

The inpuls required arc the same as those at 1larambanee, although actual implementation may
take n litle longer since, despile being a smallct area, access around Panjwai's swampy arca is
much more problematic than at Harambance. -

In terms of exceution however, there are likely to be planning and logistics advantages and
hence cost savings it MChundertake the Harambanee and Panjwai projeets with one teant,

, .
3.5 Mulejat Dralnage Area !
This arca is situated immediately due South of Kandahar city and is well scrved by a gradually
converping nctwork of fairly large drains. The name given above is that given to the mission .
during (he ficld trip, The genceral plan drawing of the network as on file at the Helmand valley
Autharity headgquarters in Lashkagar refer to the system as the "Karz-Zakir Unit Outlet Drains”
and the reader’s attention is drawn to the VA drawing bearing that title, numbered 760-15 and
dated 30th of Seplember 1969. This large scale drawing is in full agreement with the drainage
layout as indicated on Figurc 2.1, the relevant portion of which has been enlarged to produce
Figure 3.2,

Af present however, walcr is not moving in the drains and water tables are extremely high. This
is seriously affecting agricultural redevelopment in the arca particulacly as regards the
prcpatation of new raisin fickds (sec photograph 69). Despite the excessively high water tables
observed during the ficld trip there was ample visual cvidence that water tables had been even
higher a short while before as in many locations soil was saturated across a layer some 15 cms
above the waler table (sce photographs 66-68) a phenomenon nol casily cxplained by capiflary
risc. : :

There arc two apparcnt reasons for the water logging.

First, flows in the drains are impeded by silt and vegetation (sce pholograph 65). Sccondly and
more importantly, water flowing through a breach in an irrigation canal flowing through
Kandahar city is entering one of the Malagal drains as shown in Figure 3.2, This water was sccn
to be backing up into other drains in the system (sec photograph 70). So instead of drawing
waler tables down, the drains are actually delivering waler thereby contribuling to rather than

solving the problem. . et

To make matlers worse, however, farmers are actually pumping water [rom the drains for
irrigation purposes thus accelerating the salinisation of the soils.

The simplest solution to the probiem, in technical terms at least, would be to repair the canal
breach in Kandahar city and clean out the drains. But the city is still in government hands-thus
there is no guarantce that the canal will be repaired and kept water fight.

A
It may therefore be considered necessary {o isolate the drain which is carrying the irrigation
watcr. This can be casily carricd by closing off the tributary drains with carth dams at their point
of conflucnce with the drain Lo be isolated. o '
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Two new collector drains would then bic rcquircd one to drain the arca ta the right of the

fsolated drain into the Tarnak river, the other the lelt side, into the same river.

~ Both drains would be some & km in length and would requirc excavating at a rate of 25 cubic
" metres cut to spoil per melic. fixcavalion on this scale would best be cartied out mechanically.

~ Yarious npproaches would be appropria tor with a back acting bucket to a
_ motorised box scraper.

tc ranging [rom a trac

ke '
2o t’iosing off the tributary d
o perclosure, 'This figure assum
¢+ ‘aratcol i cubic metre per mai
* bags can be utilised to form coffer dams upstrean
“such closure dams will be required marked a, & and ¢ on Fipure 3.2.

rains could be done by hand labour at something close to 75 mandays
cs that 75 cubic metres of filt material are required per closurc at
lay. The closure works will be accomplished more casily if sand
, and downstream of the dam. At feast four

¥ Drain clearing could also be carricd out by hand fabdur. The scale of the clogging is not great
and (he problem tends fo be Jocalised, A reasonable estimate of manpower requiremen ls would
" assume that a team of tea labourers could undertake the wotk in less than Lo monibs.

aches in the drain banks which have

] ;
= Finaily, and not so far returncd to, there are serious bre
These again €an repaired by

most likely been caused by shell o missile fire {(see pholograph 68).
.+ hand fabour.

'Y

) ’}",[ ‘ .,"'::'?‘ .
j . i g summarise therefore, the Malagat drainage systeim requires: '
- cag (i) 16 km by 25 cubic metres/metre of machine cxcavation for two new collector
R . + b
} 5 1 drains,
I (i) 300 labourer mandays to close the {ributary drains or the cquivalent in machine
shaie o time; :

(i) 500 Jabourer mandays to clear out the coliector drains;

e
}}l!?’i L
v “- Ly 4 . . |
L (iv manpower as required Lo repalr breached banks (actual amount not known

;- without detailed survey bf cntire system). ;

ok 1 MCI decides to proceed with this projeet it should be noted that there is a chance that a
- system of fickd drains may also be required. Any field draindge scquirements could be addressed
along the same lincs 8s {he Harambance and Panjwai drainage arcas and cven by the same teant.

{note: military activity since the preparation of this report have cesulled in the [all of
Kandahar city lo mujabigdin forees. This situation is likely to perlain indefinitely. Thus it
may now be dccided to repair the breach {1 the canal referred to above in which case
major remodetling of the Malagat drainage system will not be required. Instead it will be
sufficicnt to reinstate the drainagc system as originally envisaged and de-silt where

neecssary. |
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5 _ 36 Rahman Wash

‘. The Sanggsarcanal conveys waler from the Arghandab River to some 15,000 jeribs (3,.()00 ha) on
0 its night bank, The predominant crop is raisins although some wheat and bacley is grown,

Approximately 13 km downstrean from the offtake (which is in good repair) the canal €rosscs a
scasonal natural drainage channel, the Rahman Wash which regularly washes the canal oul.
Some of the flood water then proceeds down the canal depositing coarse material while the rest
spills over the farm land which extends for some 500 melres between the canal's left bank and

the Arghandab tiver.

]

Normally the sesulling breach is repaired in time for the irrigation scason but unusunlly high
floods in recent years have resulted in damage considerably grealer than usual, A morc
* permanent solution is called for. »

The sofution will have two objectives, first the canal has to be protected from the destructive
floods flowing down the wash. Sceondly, the flood waler have to be passed safely to the river.

There arc at least three ways 1o meet the fisst objective:
(i) A tank slylc crossing

A tank crossing compriscs a large pool into which both canal and drain can pass
through (he nature of the relevant oulflow structures tends lo force excess Nows
(o continue down the drainage system rather (han enler the canal system, This
approach is best suited to morc undulating topography than that which pertains
at the site in question and is not considered appropriate in this casc;

(i) A Siphon carrying the drain under the canal;

(iity - ASiphon carrying the canal under the drain.

As a general rule it is always best to apply a restuiclion to the clianncl containing the known, in
(his case the canal, Thus the solution proposed will be {o construct a masonry andfor concrete
siphon which will carry the irrigation water under the wash, thereby allowing the flood waters to
flow unimpeded to the river.

Which brings us to the sccond objeetive, i.c. the sale passage of the flood waters to the river,
There is really only one sensible approach and that is to simply excavate a channel from the
canal to the tiver, ‘The channcl of course should have a similar cross scction 1o the wash ilsclf.
Unfortunately, such a channel will have to pass over existing and intact farm land
(pomegranales, raisins, fodder and some cercals). Apparently, however, farmers benefiting [rom
the Sangésa'rcanal arc prepared to club togelher to pay for an cascment along the line of the
extcanded wash. : :

A possible arrangement of the proposcd works is shown in Figure 3.3, It is a schematic
arrangement only, The works should be subjected to a detailed design excrcise by a suitably
qualified expert. Of importance during the design analysis will be the matter of how fast the
flow through the siphon will have to be in order to avoid siltation within the structure, To an
extent this could be seif regulaling (in other words as the siphon begins lo clog, the velocity
increases until a state of equitibrium is reached). Of course, increased velocity is only achicved




3 .,Zﬁhll‘jSlllﬂli Canal OfTinke |

'

at the cost of head. Thus the analysis should also consider how much head can be expen”s
intake, this backup may itsclf have a siltation pay-of{ duc to reduced velocities.

Thus it should be clear that the structure will be faitly complex to design henee the need for an
expert in the initial stages but, in respeet of construction, the excrcise is well within MCL's
capabilitics. ‘ -

: '
1 .

e ' ,
An estimate of manpower and malerials required, elc. would be as [ollows:

Some 250 cubic metres of reinforced conciete would be required for the s{tucture itsell,
Earthworks would involve approximately 1,000 cubic metres of cut, with some 250 cubic metres
being returned as backfill around the siphon with the remainder being used to form the
embankments around the siphon inlet and outlet.

The exicnsion to the wash itsclf will involve another 15,000 cubic metres of cut to spoil.

Clearly a inrgé workforee is going 1o be required to implement this project say 50 labourers for
three mionths. Supervision stafl will include a qualificd site civil engineer and 10 skilled masons

or foremen.

1

The Zahir Shahi system abstracts water from the Arghandab river and conveys it 1o the plains

between the Arghandab and Tarnak rivers, via a system of canals both traditional and new. The

mission was able to inspect the system between the river ofltake and the first major struclure,
i

¢ . namely the Babawali distribution complex, some 16.6 km downslream. ]

¢ The works were constructed some forty years ago and are still in pencrally excellent condition

"« (sce photographbs 11 and 12). There are some problems with silfalion and poor watcr control (as

" evidenced by the almost non-existent frecboard in photograph 11). Poor water management is
in part duc to the lack of gaics and/or lifling cables at key structures.

The most important problem is found at the river offtake structure itself where the river sluice
gates are completely missing (sce photographs 42 and 43), thus there is no means of controlling
water levels and diversions during periods of low How. B ,
. ' i
As it happens, however, replacement gates have alrcady been fabricated in & workshop in
Manzel Bagh, a scctor in Kandahar city. These new gates requires transportation to sile and
installation. A budget cost of Afs 2,000,000 was quoted as being required, Furthermore the
mission was assured that logistically it is possible to move things in and out of Kandabar.
! :
. Assuming that this is so, then this is an ideal opportunity for MCI, especially given the

' expericnce that the organisation is gaining in heavy gale work at Darweshan.

Resources required atc faitly straightforward and comprise transporiation and lifting equipment
and skilledfsemi-skilled labour (such as is-deployed nt Darweshan) and the whole excreise would

take no more then two weeks to camplete.

actoss the structure and how much water can be atlowed 1o backup upstream of the siructure's
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38 Zahir Shohi Bifurcntion

‘This sttucture diverts proportion of the flow from the main Zahir Shabi canal to five tradilion
canals via the Rabawali distribution complex.

) i
The stiucturcs are mote or less intact although a small amwount of reinforced concrete work is

necessary o repair the walkways.

| .
Photograph 41 shows the gates which control flow into the Babawali lend channcl, 8 similar
arrangemcit controls the flow continulng downstrean along the main canal. The photograph
clearly shows waicr overtopping the radial g;.éul,rol galcs. This is because the gales cannot be
ifted bs the cables have been cenoved. This fnay account for the high watcr levels {ndicated in
photograph 11 which was taken a shorl way upstrean of the structure. It may also explain some
of the siltation (which was most noticcable immediately upstream of the slructure).

All that is necded to put (things right would be about 3 cuble metres of reinforeed conerete and
some 50 m of ifting cable, plus skilied and semi skilled labour as above.

Given the shhplicity of the intervention nceded at this structure the consultant wondered why
the local people could not sort the probiem out for themselves. The answer given was simply
that no matetials are available and even if there were myho could pay for K771

3.9 Babawall Disteibution Complex

Watcr leaving the Zahir Shahi canal via ihe above bifurcalion is conveyed along a branch canal
which intercepts five iradilional canals some 5 wm downstream of their original offtake (sce

Figure 3.2).

. A serics of gates then pass water in to the tradition canals which run paralicl to one another for

some distance before radiating out 1o their fespeclive command arcas (sce photograph 45).

g Uﬁ 7, Given its age the Dabawali distribution complex is in remarxably good condilion. Fair weat and
i+ tear, however, have laken their tolf on the gates admilling water into thie traditional canals (sec

phoiograph 44) all of which now need major overhaul ot replaccment.

Also, the carth cmbankiments which separate the five traditional canals from one another need
some rebuilding work typical exampie of which is shown in phologmphAS.

In all some 15 x 1.5 melic wide gates will have 1o pe replaced, while ihe earlhworks can be made
good by a team of len men working under supervision for one month, A gencrous supply of
sand bags would be an advantage as would a small compacting machine.

The reconstruction works will be very straightforward as onee ghe Zahir Shabi Bifurcation gates
have been made fully operational then all activitics can take place in the dry.

3.10 Manar Caunl

The Manar canal is-a wistoric canal inlo which [ows have reduced over the years as a resull of
falling and shifting river bed levels. The Save {he Children Fund (SCF) has financed the
construction of a new olftake shown schematically in Figure 3.4. While satisfactorily addressing
the problem in terms ol concept, the works are incomplele and in part have been inadequately




constructed. 'This is not a criticism of SCF as the badly constructed clements of‘_(}}_c_u_w_urks have
been carricd out by untrained, inexperienced local people and as such represcat a good clfort on
their part. Therc is nonctheless a need [or an agency such as SCIF or MCI to make good the
construction shoricomings. ‘

The portion of the works thal has not yct been constructed is the embankment between the new
intake and the beginning of the existing canal. Discussions witlh an ollicial of SCF in Quctia hns
confirmed that SCEF are ‘ntended to financefundertake this componcent of the works. They have
no plans, however, to strengthen or make good the suspect parts of the works, They
consequeatly represent a good opportunity for MCL :

There dre three issucs to address:

b
|

(i) ~ ~The rubble wall must cither be gropted or protected with gabion maltresses,
: whichever is simplest to resource and organise, also its general shape at the infel
could be modificd to provide a smoother transition thereby increasing the inlet's
| effectivencss for a given upstream watcr fevel;

(i)  Thearcaupsiream of the inlat needs to be cleaned oul;

(jii)  The inlet structure requires a flarcd outlet (ransition along with a better finish 1o
. the existing masonry works. No sophisticated hydrautic designs arc required for
the outlet transition, vertical walls flaring back into the embankments at say 30
degrees will suffice, particularly if complemented by rip rap for a fow metres
daownstrcan. | o

" The required activities could be completed in aboul (wo weeks by a team of compeienl masons
assisted by local people as fabourcs. '
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4. DETAILS OF lN'l'ERVE#‘l’I‘IONS REQUIRED FOR THE HELMA NI SYSTEMS

Interventions identificd as being required in the Ielmand valley fall into two calegories, naniely
programmes and projects. ‘The terms "Programme” and "Project” as intended in this context cin
be defined in the following way.

A Programme comprises a scries of managed aclivities aimed at achieving a common or all-
encompassing objective. An example would be a programme intended to achieve the
replacement of all flow control gates within the Darweshan systcm; another would be a
programaic aimed at training farimers in on-farm water management, A Project however iefers
to a discrete site specilic activily such as the reinstatement of the Gurgan aqueduct or the
instaliation of a collcctor drainage system at Pa njwal.

1t will become clear to the reader of this chapter thjat some of the programmes proposed in it arc
appropriate and replicable for the Arghandab arca - in fact they are ideulificd as such in the
text. For the sake of this report however, they are discussed in respect of the Helmand Valley
schemes only since they address issues which are more pressing on the large modern and
centralised schemes than on the smaller traditional schemes characteristic of the Arghandab
area. Even 50, there is no reason why MCI should not think in tenus of carrying out rel” ant
progrimmes in both locations i€ suitable and interested donors can be found.
J

Thus we have:

i

4.1 !rrfgu(inn Waler Management

The available time and prevailing sceurily situation permitted the consuliant to inspect in some
detail almost all of the Darweshan Scheme, some 50 percent of the Shamalan Scheme, 1 was
slso possible to underlake a cursory inspection of the Marja Scheme, :

The vast majority of all the hydraulic structurcs on cach scheme were struclurally intact and in
fact in remarkably good condition. Unfortunately, however, not one of those examined had
working gates due {o a varicly of reasons: i

(i) gatcs were jammed shut

(i)  gates were jammed open
- (i) thelifting gear had been removed
©(iv)  the lifting gear was broken

(v} gates were missing aitogether

(vi)  [rames were bent, etc.

It is rcasonable to assume therefore that there are no operable {low control gates anywhere in
the three schemes. Given the age of the schemes is would be reasonable to expect that many of
fhe gates need replacement or major overhaul but (he complete dereliction of the "moving
parts” must havc arisen not only [rom age, wear and tedr, but also from wholesale
cannibalisation to supply the mujahidin war cffort with saleable scrap and raw matecials.

Whatever the causes, however, the lack of operating gates is having a detrimental effect on the
schemes. First, water is not being distributed evenly around the schemes feading lo water
logging in some places and undersupply in others, such variations being obscrvable on micro as
well as macro scales. Sccondly, somc arcas where irrigation supplics are praving to be unreliable
arc transceled by drains with plenty of water (feading from the oversupplicd arcas). In such




‘dams to back up the drain watcr

' There is a need, therclore, for a programme Lo repair or provide,

'
i
b

arcas farmers are resorling 1o irrigating by pumping from the drains, often using smail check
(sce photograph 78). ‘This is almost always causing salinisation

and olten, localiscd waletlogping. ‘

Given the higé food growing potential represented by the large felmand Valley irrigation
schemes and the need to attract returning tefugees, there s o pressing priority 10 rehabilitate the
schemes. Activity is needed on several fronts as will be scen throughoul this chapter, the
cestoration of fow controf facilitics is onc of the most urgent.

as appropriale, all irrigation
flow control gates on each of the Helmand Valley irigation schemes. Such a programme would
be ideally suitable for an agency such as MCL

(ken in order Lo quantify actual needs. This

First a survey of every struclure must be undert
and will 1equire aa cngineer with an assistant

should take no longer than onc month per scheme

plus a four wheel drive vehidle. .
1 .

Then, cither using desipn drawings available at the IIVA headguarlers or new designs, a

programme of gate fabiication and repair can be planned and cosled. ‘

Much will then depend on the donor communily as il is unlikely that MCI wilt wish or be able to
finance the programme from this stage onwards. Ideally, however, gate repair/fabrication
workshaps can be establishied at cach of the schemes and installation icams organised.

ail, save to say that the installation teams

It is impossible at this stage to provide much more det
also for tlie gates, some of which

will require transportation Cacilitics not just for themselves bul
arc likely to be heavy and bulky.

The duration of the actual implementation of a gale repair or replacement programine will
depend on the availability of donor funding and raw materials but assuming that botli are fully
available from the outset it is difficult to sce the progranune being com pleted in Jess than one
year per scheme as much ol the survey and installation work will have (o be underiaken between
growing scasons. ‘

. ; .
If an cfficicnt and clfcctive modus operandus for gale repair or replacement can be established
in the Melmand Valley then there will be merit in replicating it in the Arghandab irrigated

arcas.

Any programme of gatc repair or replacement will be a waste of time and cffort, however, il
there aire no water baililfs to aperate the new gales. 1t is understood that before the Russian
occupation, respected members of the communitics were responsible fot gate operation. This
system should be reinstated and appropriate training given for new bailiffs where previous ones
are no longer interested or available. The training should cover the essentials of proper

irrigation scheduling as well as gate operation and maintenance.
1

42 Conal Earthworks |

i e
R g

Mention has alrcady been made of the generally [irst class condition of the canal earthwoiks
which suggests that the ability and willingness of the scheme users to maintain their
infrastructure is satisfactory. Even so, there arc cerlain locations in cach scheme where repair

works are required, some as a matter of some urgency.




Of particular importance are the embankments immediately downstream of certain of the
stilling basins wherc (everse cddying has resubted in underculting of the structures - photograph
24 show a classic example. Bul there are also other locations between structuics where
slumping has taken place (scc photographs 25 and 26). Such cascs are also explained in most
patts by badly performing ot failed structures but in these cases downstream of the problem

_Arcas,

While it is very fair to say that there arc nol many locations having structurally induced
cnibankment problems (only scven werc identificd on the Darweshan Main canal for inslance),
cach must be considered a priority matter if more massive conscquent damage is 1o be avoided
(scc scction 4.4 for an example).

What is necded is a task force assigned to cach 6l lie Helmand Valley schemes 1o make good
the damaged portions of the canal embankments. Idcally cach would comprisc 8 juniof enpincer
10 lead them, two foremen and five labourers.

Each team would need (ransporiation, hand toals, a means of compacting the replaced soils and
A CNCIous supply of sand bags for the temporary coffering of the works during exceulion.

‘The engineer in charge of each team should be capable of making technical judgments on 8 case
by casc basis as not all cases of ecrosion downstream of 8 drop structurc or cross-regulator
indicate an unstable situation. It is normal for the soil/moving water complex {0 interact to a
statc of stability. Often the resulting shape looks like a section of spring onion cut fenginwise
withvtbe round end facing the structurc. This csscatially stable shape in fact inspired the scminal
rescarch inlo so-called "onion stilling basins® carricd oul carlice 1his century by the Malayan
Department of Irrigation and Drainage. Such crosion need nol be correcled - an example being
(hic situation downstream of the Darweshan stop lock.

Cases where the waler is cating back at the soil beneath or around structurc; where banks are
being undereut of where obvious stumping has taken place arc those requiring attention.

43  Stilling Baslns

Stilling basins in the Hclmand Valley schemes have been buill along conventional and classic
lines. They are constructed in concrete and comprise a curved chute scction which discharges
into a trapezoidal stilling basin containing a row of appurlcnz{uccs (o hold the hydrautic jump.
Immediately downstrcam of the stilling basin’s cxil are mOIC rOwWs of appurtenances (o kill any
residual.encigy.

J
There are no flared outlet (ransitions, but the generally good condition of the downstrcam
‘chanacls in most cascs suggests that none are required.

‘Notwithstanding this, some structures do exhibil damaged downstrean channels. Photograph 28
presents a good cxample (situated at chainage +9.000 on the Datweshan main canal). The
damage to the lelt bank is clearly visible in the picture which also suggests, from the extent of
(he turbulent scction downsiream, that there may be some damage to the stilling basin
appuricnances. These suspicions were conlitmed by several structures lying exposed in dry
sections of canals, Damage 0t misplaccment of the downstream appurtenances wis very much
in cvidence in several £nses - €0 photograph 29. K '




 This is an cxample of a sty

"t is not gasy o explain with certainty what went wioug here, Al first gl
. {here is a drainage channct at righ

whilc ncither the symploms nor conditions (hemselves do not took particularly scrious at this
stage such problems, like toothache, do not get better by themsclves. They require expert
attention while the symploms arc stilt mild - that is il major Tntcrventions are to be avoided laler
(sce photograph 27)- :

previous scotion. AL thatis

The solution could lic with (e task forees rccommcudcd in the
any damage ¢in

required is an inspection of Al stilling basins when jrrigation is not taking place -
then be made good vety simply.

Asimple and timely programme such as this could casily be implcnu:nicd by MCIL with highly

salisfactory results.

- 4.4 Cms.s Regulator Near Mian Pushio - Darweshan Scheme

.

icture that did not receive the expert atiention recommended in the
sreceding scetion, with obvious resulis. It is interesting, i fact, to.note that the damaged canal
cmbankments in photogmphs 25 and 26 and discussed briefly above are situated a short way
wpstream of the destroyed structure. The damaged was almost certainly caused by the (ailure of
the structaic, cither as result of increased flow velocities or rapid deawdown in water Jevels.

ance it appears thal
{ angles to the canal right bank, flood flows il which may have
damaged the bank form the outside. Butsucha channel would have had 10 cross 4 {ertiary canal
the offtake and {irst twenly of SO metres of which have been obliterated, More fikcly, however,
is that the canal right bank was croded downstreim of the structurc leading eventually Lo

undercutting and collapse of the structure progrcssivciy (and possibly quile suddenly) from the
right bank to the feft.

Fither way, a small amount of {imely maintenance work could have avoided this major

reconstruction job.

There is no rcason why MCI shoutd not undertake the reconstruction of this essenlial structure

" and its ncarby banks. The design will be available at (he TIVA headquislets. Cleatly, however,

the work must be carricd out in the dry and thercfore during a pon-preduction scasai

MCI's icam which is currently undertaking the reconstruction of the Darweshan jntake works
will be able to undertake this retatively simpler task.

The material requirements cai be estimatc

d from the design drawings and the time required will
be npproximutcly 4 - 6 weeks. *

Without the structure the tertiary offtakes will remain out of comma nd and therclore uscless;

velacitics in the upstream canal will be too high and the stitling basin of the next structure

upstrcam may not work properly if, according 1o the design, its sequent depth is dependent on
the backwatet created by the now collapsed structure. -

1

4.5 ftiver Training Works Near Mian Pushia - Daiweshan Schene 1

]
Photograph 50 was taken a few hundred metres upstrcan of the collapsed struclure discussed
above, Itshowsa broad meanier on the Helmand River which has encroached to no mare than
onc ficld's fength from ihe main canal. Tls progress towards the canal continues and the canal
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anger; especially %ias il has been reported that recent

must tiow be considered as being in some d
ithin 3 metres of the canall

flood peaks brought Helmand river waler Lo w

the river must be made witll some urgency. The simplest way

Altempts to contain or even divert
as Mustrated in Figure 4.1

to do this woutd be to insltal gabion groyncs

Initially however the physical dimensions of the meander will have 1o be estimated - this can be
done quickly and adequatcly from satellite imagery nnd will give an idea of the number of
groynes requited. Tt of course, a river training expert will have to be inyolved in the detailed
specification of the necessary works. (S)he will also require informaltion ¢oncerning the river
cross sections at sclected poinls along the meander along with data concerning the parlicle size
distribution of material comprising the river bed and banks and of material suspended in the

flowing waler - possibly at diflcrent discharges.

A : )
Thus if MCI wishes to undertake this exercise there will be four stages fnvolved: :

(i) identification and procurement ol a river liaining specialist and preparation of
data collection and survey specifications, '

(i)  data collection and survey, perhaps including the use ol satellite imagery;

:(iii) design of the works;

(iv)  exceutionof the works.

MCTI is capable of undertaking the 2nd and 4th aclivitics with its warkforee which is currently

- deployed on the Darweshan intake works,
4.6 Access Rood Grading

ation scheme is greatly facilitated by good access
Alion schemes vary from excellent
aph 14). Roads in the

Sound operation and maintenance of an irrig
roads. The roads serving the Helmand valley irrig
(photograph 58) through good (photograph 13} 10 appalling (photogt
Arghandab area are consistcntly worse. '

There is therefore a pressing need for grading of the less salisfactory scctions of the roads in
both aicas. This can casily be undertaken by MCIL Ideally a self-propetled grader should be
used. Tt may be possible to borraw one from VA beadquarters. If this should not prove
possible, hdwever, other options could be utilised - bulldozers ot tractors equipped with blades

for instance,

Road grading however, should not be scen as a one-olf exercise. Regular inspection of all
access roads is therefore strongly recommended, followed by appropriate action.

ght be an inleresting opportunity for MCI it is
ance becomes the responsibility of an NGO ad
in road rehabilitation

ainability of the intervention - any further

While an initial road rehabilitation exercise mi
probably not desirable that ongoing road mainten
infinitum. Itis recommended therefore that before becoming involved
MCI may wish to satisfy themselves as to the susl

discussion of which s beyond the scope of this report.
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4.7 Provision of Flow Mensuring Facilities

Mention was made in section 4.1 of the need for a new corps of waler bailifls, Their task will be
much facilitated if simple flow measuring facilitics are installed downstrennt of each gate, In
cascs where sulTicient head is available weirs would be the most simple to construct and use. In
other cascs where less is available then Parshall or similar flumes should be considered.
Specilications and dimensions for standard flumes can be found in the literature,
. ‘

There will, however, inevitably be focations where head is too liniiting for cither weirs or flumes.
In such cases. calibrated lined sections of canal will have to suffice. These would require

calibration over a range of flows by current metre fraverses.,

Although there arc many standard designs for flow mcasuring structurcs, the actual sclection on
a site by site basis will have to be carricd oul by an itrigation experl oF hydraulic engincer. Once
selected and scheduled, however, the various structures arc well within MCUs capabilities for
construction, again using their existing work force and in this sespect it is perbaps worth noting
that the opportunitics for centralised construction of standardised unils are considerable.

i

I
It is difficult at this stage 1o delermine the time needed to install flow measurlng facilitics at all
the key points in the various irrigation systcms. Much depends on how many skilled staff MCl is
willing or able to assign to the programmc. Given the large arcas involved along with the
necessary conscientisation (addressed by baililf and on-farm water management training) it

would be wise to think in terms of at least three years.

- Three years may scem a fong time in Alghanistan’s constantly changing political climate but this

should not detract from the crucial significance of sound irrigation water management. Once
flow control gates and measuring facilitics have been installed and operators adequately trained,
then irrigation water use in both the Helmand and Arghandab arcas will become very much
more efficicnt. This will go a long way towards reducing the water logging and salinity problems
which currently represent a key constraint on agricullural production and indeed the social
dynamics which are dominated by the refugee situation. Refupees are reported as being

unwilling to leave the Pakistan camps unless their agricultural prospects are amcliorated.

48 - On-farm Water Management

In all but a few regions of the world, uninformed farmers tend to over-irrigate, This is as true of
the high-tech farmer in a developed cconomy as of a peasant farmer new o irrigated agriculture.
But the importance of sound on-farm watcr management is particularly paramount in arcas
(i) where agriculture is ealitely dependent on irrigation, and (i) which are pronc to waler
logging and salinity. ’

Both caveals apply to agricultural production in Afghanistan’s 1lcImand and Arghandab valleys.
Farmer training in on-farm watler management would therefore be a most worthwhile

intcrvention,
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The training should address ihe [ollowing issucs:

() The correct scheduling of irrigation to ensurc thal the growing plants arc given
the corcect amount of water and no more for their various growlh stages. The
tcchniques of icaching should also be taught to the farmers, especially if a
jeaching requircment is found {o be a, requiremeit during irdigation. Leaching,
however, will not prove beneficial without improved ficld drainage but this is
dealt wilh in section 4.11 below; :

(i‘i) The need for and physical practice of simple flow control techuiques at minor
canal level and below especially where rotation of supplics arc neccssary. The
technology involved docs nol have to be especially advanced. At present, {of

instance, farncrs scei simply to break the banks of canals [fowing past their
plots thus the amount ol water flowing into their fields cannot be accurately

* estimated and will vary dramatically with changes af depth in the feed canal.
Signilicant improvements (and more durable infrastructusc) can be achicved by
providing a pipcora series ol pipes under (he canal bank. Flow into the farm,
being undershot will then vary far less with chanpes in canal deplhs. Simple
bungs would be used to open and close the pipe(s)-

i
Rotation of supplics around the minor canals is presently effccted by the simple
expedient of usibg earth to close off supplics ta canals not requited at any
particular time (sce photographs 20, 21 and 23} This method is perfectly
acceplable as long as there is a rationale to dictate when a canal is opened or

closed - which again requires (raining;

(iiiy  The need for efficienl waler usc al farm level - il, as a result of belter flow
controt in the distribution systeins, @ farmer is no longer able to take as much as
he thinks he needs, it becomes especially important that a farmer uses his waler

: ~in an expert fashion. Uncven distribution of water around a farm or ficld was a
common silc during the ficld work. The result of this is an inadequacy of supply
at one part of a ficld, with water logging at the bottom. This can be scen ok rly
in photograph 61 which shows a farm in the Shamalan system. The ficlds in
question arc rectangular in shape with the long dimension running down the
slope. 1 the plots wer€ rearranged such that the fong dimension runs cross-siope
the problem could be more casily avoided. Even more could be accomplished it
the farmets weic encouraged to level theind ividual plots more accuratcly,

* (iv)  Farmers should also be strongly discouraged from irrigating witlh drain walcr.

. This practisc introduces tWo problems. Fist, backed up water levels in the
drains (photographs 78-80) nalurally causcs water lables to rise in adjacent
. ficlds; sccondly foxicity builds up wore rapidly in the soil - the salinity problems
© were particularly obvious where irtigation from drains is taking place.

The above training would best be undertaken by a corps of Alghan irrigation specinlists
resoureed and facilitated by an agency such as MCI at a rate of one.per 5,000 ha of irrigated
agricullure. The programme should be seen as ongoing rather than having a specific time
horizon. Before procccding, however, it should be noted that the success of otherwise of a
training programme in on-farm water management will be highly dependent on the farmers’
confidence in the irrigation nfrastructural and institutional ability to supply the correct amount

of water at the right time. Such a training progranunc will therefore have only limitcd suceess if

"

i e
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the other relevant issucs_discussi:d in preceding scctions arc not addressed.
49 Remodelting of the Maln Druinage Systems

While ugricullurnl production in both the ilclmand and Arghandab valjeys is scriously
constrained by inadcquatc drainage, (his seetion deals only with the main drainage systems
construcied 10 complement the large scale Helmand Yalley irtigation schemes. The Arghnndnh
“arcas are adequately served with either arlificial or natural colleelor drains.

There arc {wo RIRJOr CRUSES [or the poor pesformance of the Helmand valley drainage systcims:

@) Clogged Drains - e

Many of the drains arc clogged with silt and/or vegelation (sce photographs 75,
77 and 80). This has alrcady been addressed in respect ol the Darweshan area by
Eng, Wasiri of UNDP-OPS, Quelia, whose fist hand survey of the problem has

resulied inavery helplul quantification of e steps necessary 1o clean out the
; drains. A simitat cxercise is necessary in the other Telmand Valley schemes.

(ii) Counstrictions

: Flow in many of the large drains is severely constricted by road and canal
crossings. Photograph 82 shows the downsticam end of a colicetor drain at the
point where il flows into 8 main drain via a small pipe andler the road crossing.

.~ The outlct of the pipe is chown in photograph 81, The outlet is completely

inoperable due ta silfation. .

Similarly, drains always pass under (he canals rather than yice-versa (sce
p'notogmph 73). Asa gencral rule, however, il is always preferable to pass the
known flow under the unknown. Thus the canal should pass under the drains. 1t
is understood ol coursc thal the drainage system wis added afier the irrigation
Jayouts were complete but ihe constrictions are nonetheless real.

Not all constrictions have resulted From design ortconings, many have been
added later, cither 10 provide convenient crossings or 1o facililate irrigation from
the drains (photographs 78 and 80). '

There are many such examples throughout (he Helmand, Valley and the lesson is
clear. Drains should be allowed to run freely with no constrictions causing drains
to back up with resulting water logging and salinity problems.

Two interventions ar¢ necessary.

1 .
The first is Taitly straightforward and ideal for MCL Clogged drains should be cleared out. This
can be accomplished by suilably motivated and supervised locat tabour. ‘The willingness of the
focal people to maintain their canals augurs well {or a stinilar programme ol the drains -
alihough a degree of conscicntisation may be NECESSAry as many of the people may not
understand the importance of sound drainage.

The sccond intervention is rather more complex - the whole main drainage system requires
remodelling in order to remove the undesirable constrictions against [low. These fall into two




'

enteporics, first constriction caused by canal/drain crossings and sccondly, all othets.
' . ' . 3

1t may be-considered (hal the canal/drain crossings will be too difficult to remodel in view of
(i) the major construction works involved (canal siphons would be needed at each crossing), and
(i} the incvitable distuption to irrigation supplics. This appruach is not, therefore,
recommended al this stage.

it should not prove dilficult to remove ihe olher constrictions however. Access road crossings
could be replaced with bridges or simple ford crossings while foot crossings could be replaced by
sirnplc wooden structurcs, It is suggested, therelore, that these steps are taken and the scheime
allowed to operate for two or three growing scasons and the clleets evaluated. Alter thal a
decision regarding the remodelling of the canal/drain crossings can be laken.

MCI is certainly able to deal with the first stage but the scale and cost of a programme (o
remodel the canal/drain crossings, along with the design inpuls needed may require the services
of a more specialist organisation. '

Another problem observed in the drainage systein concerns the lack of drop structures in canal-
overflowwasteways. Photograph 70 shows the sort of problems that the lack of such structurc is
causing. Assuming that designs can be carried oul by a hydraulic engincer MCIwould be capable
of carrying oul the construclion, '

4.10  Field Dralnage Systems

No extent of remodelling of (he cxisting drainage systems will have much clfeet on the drawing
down of the high water tables in both the Helmand and Arghandab valleys. A system of
properly spaced field drains is required in both Jocations, (he choice ul sub-surface versus open
ditchics will have to be made by a suitably expericnced drainage engineer. The choice, as well as
being made on technical grounds, should also take into account the advantages or otherwisc of
mobilising local labour. _ :

Either 'way, MCH is an idcal agency for exccuting a ficld drainage programme if provided with
ihe services of a drainage debipn engineer. :

1 .
If open ditches are sclected and local fabour can be mobiliscd, then it is simply a matier of
providing supervision, which can be done with MCI's existing stafl. Sub-surface drains however
will require much more in the way of materials and skitled labour and possibly machinety.

‘

4,11 Leaching

The soils which predominate in botlh the ITclmand and Arghandab valleys do not appear to have
suffered any structural breakdown as a result of the buiid up of salinity. They arc faitly open
texturcs with good permeability characicristics. As such they can be rehabilitated by thic simple,
if expensive, expedient of feaching. This of coursc assumics that ficld drains have been instailed
or excavated,

--Ti e
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A leaching programme will basically require that agricultural production is ceased for a season,
with predetermined amounts of water applicd via the frrigation system (o flush the salts out of
the soil. This is clearly impractical on a large scale. A pilot project approach is thercfore
recommended. Idcally an entire tertiary unil served by a discrete drainage system should be
used but however the pilot arca is selected, it need not be greater than 100 ha.




fn consullation with tlie communitics, areas of land should be selected for leaching and the lost

agricultural production made good for the (amilics concerned. In this respect it may be

considered advantageous to leach portions of farms rather than take cntire farms oul of
|

prt)duol'mn.

Anirrigation specialist will be required 10 caleulate the leaching flows necessaty but the main
inputs required for the lcaching programme are cssentially organisutional i nature. MCl with
its cxcelient communily access is ideally suited 10 wark with the communitics in sclecting the
pilot arcas, monitor progress and distribute the, necessary compensation to e relevant farming

familics. This can be carricd out with ihe available stall,

in association with the leaching programme, further inpuls fron an irrigation specinlist will be
required 1o esiablish the need or otherwise (orsa leaching requirement to be added to the
pormal irrigation walcr requirements. The results of which should be incorporated into the

tralning programine for improved on-farm watct management.




5. ACTIVITIES OF OTHER AGENCIES

Like similarly troubled areas, Afghanistan is atiracting the attention of mydiad relicl and
development agencices, both institulional and non-goveinmental. For this reason it s
particulatly important to ensure that cfforts arc nol duplicated and that plans are developed in a
strategic and co-ordinated lashion. - e e

The consuttant therelore was required to oblain an overview of what other agencics were
planning for Afghanistan and to make comparisons with MCI's intended activitics.

To this end it proved possible in the time available to mect or talk with representatives of the
following agencics:

AFGHANAID .

ARR

CARE ‘

IRCSRP

VITA
The information gained from the individuals concerned about their own and other agencies
activitics supgests that the programnies and projects proposed in this report are not about (o
addressed by another agency.

Ta be more specific:

AFGHANALD is not active at all in the Helmand and Arghandab valleys but is active in
gabion based construction works in the North of the country, as such they were able to
supply helpful information about gabion (ransportation and ulitisation - this information
was duly passed on (o MCI in respect of their repair works al ihe Darweshan intake
works, ' '

ARR are involved in facilitating routine canal maintcniice on i sclf-hielp basis in Lhe
Helmand valtey - in Mat photograph No 16 shows a potlion of the Shamalan main canal
+ which had recently been cleanced out wilh support from ARR.

CARE is not active in the project area but is regulatly involved in gabion based works in

the North and as such were also able, like AFGUHANAID, to supply usclul information;
* morc interestingly they arc also involved in the rehabilitation of traditional irigation
b seliemes. Each of their interventions are subjected 1o an evaluation exercise, the reports

from which are in the public domain, MCL ure invited to make contacl with a vil wto
i lcarning from CARE's evaluations.

IRC/SRP arc involved in training Alghan familics in gabion Tabrication and have in fact
supplied other agencies such as CARE and AFGHANAILD with gabions. Such gabions
arc proving to be very much cheaper than "branded” alternatives. Furthermore, those
end users questioned by the consultant had no complaints whalever aboul the quality
supplicd. IRC/SRP claim that something like 1,400 fanilics, resident in refugee camps,
have now been trained in gabion weaving. ‘Theoretically there is a capability to weave
gabions of any shape dr size, but the overwhelming majotity of available jigs aresetup
for 2 x t x 1 baskets. IRC/SRP are able to mount cross-border lraining programimes
lasting six weeks, thereby allowing end usceis to transport wire only for Alghanistan




based families to weave into gabion pancls (with a considerable cost saving to the npumy
concerned). This option is expected to be of significant inferest {o MCL

VITA is very busy in scveral sectors all over Afghanistan, Their representalive in
Peshawar mentioned that typical aclivitics include rehabilitalion of small scale
traditional 1mgauon systems; roads and bridges. It was also claimed that such activitics
arc going on in the Argh'mdnb and Helmand Valleys - a schlﬂL cxample being the
Darweshan bridge which requires reconstructed and strengthened abulments, The
VITA representative in Quetta, however, stressed that so far no firm plans have been
made for any new activitics in the area in question, although p[ans are being made for
interventions in ncarby arcas such as that North of Grishk. It was noted by VITA’
Quelia based staff that drainnge and S'llmlly are the most significant problems in the
Helmand valley, along with the assoélaled problem ol poor on-furn water management.
Finally it was stressed by VITA's stall that no plans for the “"MCI" arcas are expecied (o
made untif any MCI programme has been set out,

During the ficld trip it was possible to sce fitst hand one of VITA's iuterventions which
compns&.d the diversion of the Panjwai canal unduground to cut out a damage pronc
portion which traversed a hard promontory close fo the river bank. As well as being well
exceuled, VITA's approach was particularly cunning as it made use of a series of ancient

karez's.

3
q
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The consultant was not able to identify any other ageucies or activilics likely to "compete” with
MCI's opportunitics but time did not permit a completely thorough investigation, thus before
finalty embarking on any programme or project MCI may wish (o make special efforts to ensure
for themselves that their intentions are not being duplicated by another agency.
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6. THE SUITABILITY OF MERCY CORPS INTERNATIONAL
AS AN IMPLEMENTING AGENCY
i
Merey Corps International have l%ccn working with disadvantaged Afghan people since the carly
1980's, both in Pakistan and cross barder in Afphanistan itsell. As a result of this they have been
able to build up a sound operational capability despite the formidable challeoge that operating

in trouble torn Afghanistan represenls.

This consultancy was addressed al two [aicly discrete arcas, the Arghandab and Hclmand valleys.
Ongoing activitics mean that MCI have permancat repiesentation in both aicas in the form ol
clinics, tented go-downs and staff houses, ete. The consullant wis accommodated in two MCI
staff houscs, one in cach location (Panjwai and Darweshan) and was impresscd with their
clficient and businesslike approach. 1 has to be said that Tood at the Dewarshan cealie was in
very short supply but this had more to do with traisportation and supply dillicultics rather than

any inclficicncy on MCP's parl.

In fact, despite the day-to-day dilficultics of operating in Alghanistan (which should not be
underestimated) MCI has built up a good team of compelent, commitled drivers and equipped
them with suitable vehicles. MCI's ability to remain mobile even on the horicndous dist roads in
Alghanistan is beyond question, There was onc occasion, however, when all four vehicles in the
canvey beeame seriously and repeatedly bogged down while attcmpting to cross lwo kilometres
or so of heavy saturated soils. ILwas clear that the tyres were not suitable for such ferrain - as
such terrain s not usual the choice of tyses is probably correct. '

MCI’s communications within Afghanistan arc affected by radiu, there being no intact and
operational telephone systen. The radios in question seem (o wotk well but are based at MCH
centres. As a consequence the consultant and his party regretied the lack of vehicle bascd
radios on scveral occasions, the most serious of which were the missile bombardment of
Lashkagar-and the crossing of the Registan desert when faully fuel caused a series of potentially
life thrcatening vehicle breakdowns.

Ol course, all of MCT's capabilitics and atiribules are nol cnough by themselves. Equally or
perhaps more important arc the relationships which (he organisation has with the local people,
particularly those in puthority. If the warm and friendly welcome offered by the various
commanders encountered in the ficld are any indication these would scent 1o be excellent. Also,
many of MCI's Afghan staffers are clearly well known and liked among the communitics visiled.
But the good relationships are not limited to those people living in the rebel hield aicas. During
the two days spent in Laskkagar meeling and discussing with olficials at the Helmand Valley
Authortity headgquarlers every courlesy and cooperation was exlended to the mission resulting in

a successful data gathering exercise.
’

The Panjwai and Dewarshan centres werce both occupicd by gencrally busy teams of MCI Tlicld
workers. The consultant is not qualified to address their competence in ficlds other than
irrigation engincering, bul in that ficld, as demonstrated by the temporary proteetion measuied
which had been undestaken at the Dewarshan offtake site, the works had been well exceuled.
There did scem, however, o pe a underlying problem in mobilising labour from within the
communities fot such activilics as rock breaking, cte. Several factors were identified as being
influcntial. Tirst, therc was a genvine lack of suilable cquipment, which has since been
addressed. Secondly, local social dynamics which required that Iabour is organiscd through Jucal
dignitarics were difficult Lo circumvent, and thirdly, the onset of Rauadan was expected to stow

{hings done considerably.




Morale aniong the MCH fiehd staff was genetally quite high but cleadly at Pewarshan the above
Jabour bascd problems were andermining morale & little as were highly specilic demarcalion
issucs. The latter is of course not really part of this writer's mandate and is anyway being
addressed by the site supcrvision engineer and MCI's agricultural project coordinator.

; Ali inallitis reasonable to conclude, in general terms, that MCIwould be an ideal choice of
(L, implementing agency for many kinds ol development programmes of projects in Afghanistan - at

! least in tlic-arcas visited by the consullant (and most likely cliewhere). 1L is nccessary, however,
ﬂu to compare this clearly demonstrated general suitability with the specilic programmes and
{ - projecls proposed in this report, An assessment of MCIE's capabilitics in respect of these is

| . presented in Table 6.1,

The guestion cemains ns to whether it would be better to concenlrale on a seeloral or area
approach to agricultural rchabilitation. The former would imply that alf drainage problems in

L )

programmnces. The latier would result ina mulli-sectoral solution of all the problems in a small
- socio-ceonomically or gcogmphically discrele arcas.

After much consideration of the two options this wiiter would favour the fatler approach for the
[ollowing reasons: ‘ .

(i) there would be a more noticeable and rapid relun on donor "investmenl” ps the
benelits of interventions i one scetor would be compounded by interventions in

! others;

(i) there would be more {0 show other donors wiili 2 view o attracting more funids
for new arcas;

(i) ~amore comprehensive treatment of a parlicular arca's problems waould be motc
clTective in persuading refugees (0 return from their camps in Pakistan and Iran.

37

thhc Arghandab and Helmand valleys would be solved under a single programme or basket of -
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TABLE 6,1 THE CAPABILITIES OF Hel AS [HPL%EHE?IHNG AGENCY FOR

COMSTRAINTS ON [RRIGATED_AGRICULTURAL PRODUCTION X

AFGUARISTAN'S ARGHANDAD AHO HELHAND YALLEYS

HATURE OF IHTERVENTIOH

HCI's CAPABILITIES

HATURE OF AHY EXTRA RLSOURCING

. REQUIRED (other then fufing)

Project ta excavate correctly

aligned field drains

Suitoble

A sutting out englineer will Le
required [f none are avalloble
ln-house

'G:Wlwc!!on of Gurgon
2 Agueduct .

Project to reconstruct en
squeduet spariing approximately
50 m ocross the Tarpak river

A
The nature of the technology

reconmended §8 such that HCI
sre probably not ideally
qualified to wuxertoke thie

The newt structure should be
deslpned by sultably gqualificd
structural englncers who
chould also take responsibility
for construction, plenning

ond supervielon

* 4l penJust terigetion Haln

-l ftoke

Project to remedel the main
of(toke to the Ponjuai
irrigation syslem

Suiteble

A senll omount of sdvice will
be fnitislly required from an
frrigation englineer

"%
g sn)ual Drainoge

Project to excovate fleld
drains feeding Into the new
Ponjwol moin drein

Sultoble

A drafmage expert will be
required slong with a setting
out engineer If none are
nvul}nble In-house

ProJect ta excavate correctly
alfgined field drains

Sujteble

A drafnage expert will be
reguired atong with & setting
out engineer §f noune are
svailoble 1n-house

i

Project to substantially
remodel & drafn/cenal croseing

by constructing a syphon

suiteble for carrying cut
or facilitating the
conpstruction but ot
gultable for the inftlal
deslign work

The crossing wlli hoave to be
designed by a sultably
qualified frefgatlon or
hydrautic structures

, speclallst

Praject to instoll 3 new radfal
gotes at tha Zahlr Shehi main
of ftake, the gotee have already
been foabricated

Sultable

Hone

et 2 kA e




TABLE 6,1 THE CAPABILITIES OF HCI AS i

HPLEMEHTERG AGEHCY FOR

COHSIRAINTS OH fRR lQU.EQ_AEM_CQ&LUEAL__!?R!QLJSI_I.LQEJH
AFGHAHISTAN'S ARGHANDAR ANO JELMAND VALLEYS

HATURE OF IKTERVENTIOH

HCl'a CAPABILITIES

NATURE OF AHY EXTRA RESCURCIHG

~-REGUIRED (other than fuwileg)

s fh
Rer

e

RE ‘
pebance dralnuge area

Project to excavate correctly
alfgned field dreins

Suftoble

A setting out engineer witl be
required Lf none are svaflsble
in-houne

'
|

Project to recenstruct sn

squeddct spanning approximately
S0 m ncrose the Tarpak river

"
The nature of the technology
reconmeided Is such that HEl
are probnbily not ideally
qualified to wwertake this

The new atructure should be
denfgned by oul tably qualifled
Iatructurnl engincers who
should sleo take responsibility
for construction, plamning

lend eupervision

fr'»s;ta_ f- ) T
F&zltﬂ' trrlfgstion Kain
titeke

Project to remodel the main
offtake to the Panjwai
frrigation system

suftable

A wmall smount of advice witl
be inftially required from an
irrigatlon engincer

project to excavate field
drains feeding into the new
panjual maln drain

Suiteble

. A dralnage expert will bLe
required along with o tetting

aut engineer §{ none are
avallable [n-house

Hata

T

iat pralnage

Project to excovate correctly
allgned field drains

suftable

' A drainage expeit will be

required along with @ getting
out englincer H none are
availoble 1n-house

Ji
. Repal

. i
G-

¢ of Rehmon Wash

Project to substantinfly
remodel & dinin/conal crossing
by constructing a syphon

Sisiteble for carrylig out
or focititating the
construction bxit pot
suitoble for the initial
deslyn work

The crossing will have to be
doaigned by a sultsbly
qualified frrigotion or
hydraultc structures

speciolist

project to Install 3 new rudiat
gates ot the Zohlr Shahi main
of ftake, the gotes have alreedy
been fobricated

sultable”

Kone
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TABLE 6,1 THE CAPABILITIES OF HCi AS INPLEHEHTING AGERCY fOR

CONSTRALNTS ON_IRRIGATED AGRICULTURAL PRCDUCTIOH |4

AEGHARTSTAN'S ARGHANDAD AND HELHAND YALLEYS/contiiued

HATURE OF IHTERVENT{ON

HCI's CAPABILITIES

KATURE OF ANY EXTRA RLSOURCIHG
REQUIRED (other than funding)

Project to provide and
jnstall [ifting cobles to 3
large radial gotes

suitable

Hora 4

Project to repalr or replace
of ftake control gates and
domaged earthworks

Sultable

-

Hone

Project to moke good certain
constructfon shortcomings of a
small river offtoke structure

sultoble

Hone

X, 5! .

Recomatruction: of Cross

Y (Regulator Near Mien Pushtu
¢ on Parweshan System

Self-explanatory praject

suftoble for corrylng out or
facilitating the construction
tut mot suitable for the
inftisl design work 1f
original drawings no longer
avoilable ot RVA headquarters

it orlginal drowings no longer
avalleble at HVA heocdpiarters
then the halp of an lrrigation
or hy&rnulic structures
speciatist will be reqslired

River Training Works Wear
Alen Pushiu

Praject to attémpt to contain
or even divertia meander on
the Helmand River

Suitable

Inltiol guidance from a
sultoble specinllet will be
necessory fn respect of the
deptoyment of the groynes

Replacement ‘of flow control
gates

Progremme to replece all
frrigation flow control gatea
on exicting schemes In the
Helmand and Arghandab valleys

Sultable

Intermittent assistonce of an
Irrigatfon eoglneer possibly
from HVA

teoal cabankment repolr

Progromme to fdentify and
make good domaged portions of
irrfgotion conalz in the
Helmand and Arghandab Valleys

suftable

None

) thecking avd repair of CrossPrograme to fdentify and moke

-regulator stitting Bazins

good damaged elements of
stillings bapine on frrigation
canales {n the Helmand and
Arghiondab Volleys

Sultoble

Assintence of sn Irrigation
eigineer possitly from HYA
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TABLE 6.1 TIE CAPAOILITIES OF HC AS IHPLEMENTING AGENCY FOR

CORSIRAINTS OH IRRIGATED AGRICULIUBAL PROOUCTION 1H

AFGHAH[STAN'S ARGHANDAD AMD HELMAND VAILLEYS/continued

HATURE OF [HTERVENTION

HCl*a CAPABILITIES

MATURE OF AMY EXTRA RESCURCIRG
REQUIRED (other than fuxiing)

ik,
fural Access Rood Greding

Self-explanatory progremme

suftable

Hone

.'ﬁ‘i;umm of Flow
“Nedsuring Facltitles
ﬁ;J‘““!; :

Self-explanatory progranme

suftable

~n Irrlipation or hydroullc
atructures speclatist will be
required for spectilcation
ard doslgn work

: '
Self-explanatory progromme

Suitable

A full time extension worker
Wil be required and paesibly
h mrssage deslfgn expert fn
the inftial -s’tnqes

EREE
RemocdefLing of Existing

trelnage Systens

A
[FI

1

Progromine to remove flow
constrictions affecting
drafnage systems In the

Mebmarxt srd Arghandab Valleys

Suitable

Considerable frpute will be
required from a dralnege
and/or hydroulic design
speclatfot if conal/drain
cros'sing are to be remodelled

Pravision of Field Drafnoge’

€
]

Progromme to install flield

$yctems vdralns espable of draving doun

sater tobles ond removing
feoching water

syl toble

Aldrlnhwgc englneer wii{ be
required to wxdertoke the
specification aod desipn vk

¢

‘I1éa€iiim of Saline Lard

Self-explonatory progromne

Suftable

None, [f the on-farm water
manogement trefning excrelse
{¢ proving/hss proved to be
succesaful
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APPENDIX A

CONSULTANT’S ITINERARY




FEBRUARY oth
Tth
8th

dlh

10th
iith
1Zth

13th
14ih

15ih
‘16th

17ih
18th

19ih
20th
21st
22nd

23d

APPENDIX A CONSULTANT'S FIINERARY
Departed Nairobi for Karachi

Departed Karachi for Quelia

~ Bricfing at MCT office, reading baékground documents

Departted Quetla for Islamabad attended meeting convened by WEP and
UNDP, met for discussions with UNDYP-OPS Quelta representative

Attended formal bricling meeting with AID-REP, US Embassy,
Islamabad; held discussions with DAL, departed Istamabad for Peshawar

Mectings with IRC/SRP, VITA, CARE and AFGIIANALD; departed
Peshawar for Islm:nubud

Attempted to depait Islamabad for Quetta, but after waiting for 8.5
hours in departurc lounge, Might was cancelled '

Deparled Islamabad for Quella
weekend

Continucd reading bascline documents and began preparations for the
cross border mission

Continued reading bascline documents and finalised preparations for the
cross border mission; met with VITA, Quctla, S e

Departed Quetla for Chaman
Departed Chaman for Panjwai via Harambani scheme focalion

Visited Panjwal pgriculiural arca; Gurgan Aqueduct sile and Malajat
scheme location

Visited Rabman washout sitc; Zahir Shahi olftake and bilurcation silcs;
Rabawali distribution structurcs; Jui Lahore canal ofltake and Manar
canal offtake ,

Visited Panjwai capal offtake site; departed Panjwai for Lashkagar

Studicd Archive drawings at Helmand Valley Aulhority Héadqunrtcrs in
Lashkagar

Evacualed Lashkagar under during Mujahidin missite bombardment;
proceeded to Darweshan; made a preliminary visit to Darweshan
headworks

g et s




MARCH

24th
25th
26th

27th

28th

29th

{5t

ill(l
3rd

4ih

Sth

Gth

h

! Appendix A

Inspected Darweshan scheme main distribution system
Technical inputs on Darweshan Headworks sepair wotks
‘Techuical inpuls on Davweshan Headwoks repaic works
Visited Marja command aica of Boghta scheme arca; inspecled those
pottions of Shamalan schicme’s main and sccondary distribution system in
sceure (i.e. Mujahidin controlled) arcas
Tnspected Darweshan secondary distibution and drainage systems
Departed Danweshan for Dalbandin

L]
Departed Dalbandin for Quetta; preliminary debrieling al MCloffice

L | ) g

Prepared an aide-memoir for AID-REP, attcnded a mecting with
UNDP-OPS in Quetta, began writing detailed technical report

Continued with report writing; met with Save the Children
Continued with report writing; departed Quetta for Isfamabad

Attended format debricling with AID-REP; departed Islamabad for
Karachi

Departed Karachi for Nairobi

Arrived Nairobi .

23-27th Report finalisation in Nairobi
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Appendix B

f;l’l’ENl}lX B REPAIR WORKS AT DARWESHAN INTAKE Sl'l'jE

. INTRODUCTION

| : ’
Dagweshan Irriga(ion Scheme supplics a large arca of mixed arable agriculture with wale- from
the llclmand river. Tt was constructed during thie 1950's with US technical assistance and falls
under the acgis of (he IILIman(l Valley Authority (HVA) which has its headquartess in
Lashkagar,

[Derailed histories and descriptions of the scheme can bc found in numerous other reports and
nccd not be repealed here.) ;
'ﬂlcschcmc's river intake works are located some 60 km downstream of Lashkagar at a point
marginally protected by a large outcrop of hard material on the Helmand's felt bank and known
locally as "Chimney Rock”. Notwithstanding this, (he river is nonetheless highly mobile as the
flood plain on which the scheme is situated comprises loose eastly eroded malerial.

Post construction changes in river course coupled with damaged, inoperable gales have resulled
inn the failure of the main canal right bank approximately 50m downstream of the inlet structure
discharge box - thereby admitting the river direetly and uncontrolled into the main canal. The
situation was then made very much worse by an unusually severe llood event in 1990. As il
stands now a large' portion of the scheme’s upper distribution sysiem is highly vulnerable to
more catastrophic damage during future flood events.

Rectification of the problem, while being technically quile straightforward is camplicated by the
ongoing security problems which still alleet most of Afghanistan. Yet the inipurtance of the
Darweshan scheme as a major food producing arca and ils stralegic potential lor encouraging
the return of refugees has focussed attention on the possibilitics of reconstruction. Clearly an
implementing agenty already operating successlully in Afghanistan, especially i in Mu;aludm held
arcas, would be required.

PR

Mcn y Corps Intcrn’tllonal (MCI) is such an agency. It has well established and ongoing
_.} relationships with Mujahidin commanders and groups along with a clearly demonstrated logistics
’_!::‘? capability "cross-border”. MCI was therelore approached by UNDP-OPS with a view to their

" becoming the implementing agency for the reconslruction works. A deaft design had already
been prepared.

;I
MCI accepted the challenge and proceeded to recruit:
|

(1)  a construction engincer to expedile, co-ordinate and supcfvisc the works,
utilising Ninds made available by UNDP-OPS;

ang

(2)  anirrigation specialist to provide consultuncy support utilising funds made
available by USAID,

This appendix presents the consultant’s conclusions and recommendations. Térms of refcrence
as given to the consullant are listed in Chapler 1 of the niain text, while the itincrary [ollowed
can be found in Appuuhx A | ‘
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Appendlx Bb

2. ' ENGINEERING ISSUES

The original as built design of the headworks followed a classical approach with a cross-river
structure comprising wash-out sluices, a concrete weir and sheel piling along with an undershot
offtake approximately paralicl to the river’s line of flow at the point, This approach, which was
suggested by recent site photographs and confirmed by the original as-built drawings as viewed
at tlic HVA headquarters, would haye presented no serious diflicultics during construction.

Unfortunately the Helmand river is, by the time it reachics the Darweshan {ntake site, well into
an extensive and mature flood plain and thus is highly mobile, especially given the non-cohesive
nature of the soils that it has deposited. Because of this the sile s now nothing like its otiginal
situation - the leading edge of the meander on which the wotks were Jocated is now several
hundred metrds downstream with dry land appearing in its wake, i.c. il the vicinity of the
headworks. In other words the tiver is merely demonstrating classic and predictable behaviour.
The consequence of this, however, is that any attempt to restore the intnke works to anything

fike thé original concept is going to be extremely problematic and costly.

In the'broadest terms such an attempt would require that what was once a "cut to spoil”
* » . . . 1

appronch in virgin ground would become a "fill from borrow” approach exceuted on unknown

and doubtful foundations in a fast Mlowing and major river,

Lisling now the difficultics in more delail:
(1)  There is no clay within many kilometres of the site thus a stabilised carth
cmbankment is impossible.

(2)  An unconsolidated embankment with side slopes greater than or equal 1o the
angle of repose of the material which is available would be excessively wide and
casily croded. P

(3)  Aclosurc cmbankment would therelore require retaining walls on each face.

(4)  The simplest approach (o construction of such retaining walls would be to ulilise
1 box gabions but exlensive searches have shown thal there is insuflicicnt material
with which to fill the large number of gabions involved.

(5)  To fill the gabions with sandbags themselves filled with lean concrete would
require too much cement (approximately 1,400 tonnest).

(6)  Costly river training works would also be required, both to simplily construction
and to ensurc longevily of the new embankmenl.

(7)  Lven if the river training works proved successiul massive siltation upstream of
and around the intake would almost certainly result,

]
i

Thus as a result of the investigations and considerations made possible by the consultancy, the
solution as planned has been found to be impracticable,

Lven 50, it has to be mentioned that the works have been planned in two phases. The first phasc
is now complete, <
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A i
LA
O ,-“ It basicatly comprised the protection of high risk points al the canal inlet as it currently stands,
it .15 against further possible damage during the fortheoming flood scason. This has been’

nccomplish(.d utilising gabions filled with the limited material that is available. This protection
work is necessary whatever final solution is applicd to the inlake problem,

The consultant therelore examined the work during the site visits and found it to have been very
s1t:sf1uoniy cxecuted, although spot recommendations for o little additional protection were
also given. The stones sensibly available for gabion filling are nol particulat’y ideal, comprising
farge well rounded pebbles. Such material does not fend itsclf to high gabion p':ckmg densitics

and shear steengths. Bven so, given the fact that this material bad 1o be used, the consultant was
impressed with the great cace taken to make the most of it, that is to say that great care had
obviousty been taken by those responsible for filling the baskels.

So, the first phase has been completed, but what of the next, i.e. main phase?

f ' :
The problems as listed above were discussed at fength with the UNDP-OPS répresentative in
Quetta. As a result of the discussions it was agreed to adopt a radical new approach to solving
the pressing problem of controlling inflows {0 the main canal. “This will involve the [ollowing
steps:

(n the excavation of a temporary diveision channel from the Helmand river into a

point on the main canal conveniently upstream from the stop lock structure af
around chainage 3,500.00m;

(2) the damming-offl and dewatering of a portion of main canal approximately 1K)in
long at around original chainage 500m;

(3) the construction, in the dewatered section, of an inlet umlml structure
e incorporating a ﬂuw nicasuring flume;

(4) further armouring of the canal upstream of the new structurc;
(3)  closurc of the temporary diversion channcl,
It was further agreed that the consullqnl was rclained to undertake the hydmulic and layout

- “design of the new structure, while UNDP-OPS in house experts would undertake the necessary
- structural and ather dcla:[mg Detailed scheduling of the coml:uc_llon activities will remain the

R -t

§ , * gesponsibility of the construction engineer. R Teme

Although the approach now adoplcd will be much casicr to construct as well as being more
appropriate and durable, there remains the possibility that sedimentation in the lead channel
~will occur. This however can be addressed as an operation and maintenance activity and is casily
justified as such by the clear willingness and ability of the local people to undertake such work.
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Appendix C

APPENDIX C GPS CO-ORDINATES TAKEN DURING MISSION

Mssrs Dcvclopﬂlcnl Allcrnatives Incorporated (DAT) very kindly made available from their
Islamabad Office, a Magellan Geographical Positioning System (GPS) handset in order to
facilitate the fixing of key features encountered or examined during the field trip.

Unfortunately, duc to the fact that satellites were nol always available at sujtable times during
the working day, the number of readings taken were perhaps rather limited. Even so it has to be
said for the record that the unit was found to be extremcly stinightforward in use and idenlly

suited for the task in hand,

In all 13 locations were fixed using the GPS unit, of these ten were three dimensional fixings.
Deseriptions of each are given in the following notes which should be read in conjunction with
the photograph album issucd with this report. : ‘

LOCATION 1 - Near Balandai Village

‘ 31 deg 27.47 min Noxth
E 65 deg 35.08 min East . :
891 m above mean sea level a

This arca comprises badly ordnance damaged wheat and raisin [liclds criss-crossed by run down
and damaged irrigation canals, Considerabie scll-help cffort is now underway to repair
homestead compounds and agricultural infrastructure - photograph 9 refers.

LOCATION 2 - Rambasi Village S

31 deg 32.37 min North
65 deg 38.36 min East -
926 m above mean sca level

This arca is very much the same as the above bul also suffers from high water tables and
walerlogging. Refugees are slowly returning and busying (hemselves with repairing their
propertics as well as installing a new drainage system. Pre-war wheat yiclds reached
1,250 kgferib, such yickds along with vegetable secondary crops, exported to Pakistas, mean that
the arca used to be prosperous in local terms, :

LOCATION 3 - Panjwai Environs

31 deg 31.89 min North
65 deg 27.71 min East
992 m above mean sea level

This was once a very successlul raisin growing arca. Again militaty activity has destroyed much
of the rural infrastructure but the overriding problem is salinisation due to high water tables and
poor drainage. Pholographs 2, 51, 52, 63 and 64 refer.
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LOCATION 4 - Confluence of Two Drains South of Kanahar
© 31 deg 34.37 min North
' 65 deg 42.13 min East
1050 m above mcan sca level
I oy -
Recently constructed drains have become clogged. Turthermore, damaged irrigation canal
banks in Kandahar arc allowing irrigation water to flow into onc of the dritins. This water is
backing up the drainage system causing watcrlopging which is not helped by the fact that in
plac::s\drain‘s are breached or pumped from for irrigation supplics. Photograph 7(, shows the
actual ‘conflucnce, white 65 - 69, 71 and 72 show the results.
E ‘
LLOCATION 5 - Breach on the Sangesar Canal
31 deg 36.10 min Noclh
65 deg 30,66 min East,

1077 m above mean s¢a level

Herc a seasonal natural drainage channcl has badly damaged an-important canal, Photographs
34 - 40 show the extenit of the damage while illustrating the local land use. Ordnance damage to
ficids did hot scem to be quite so extensive as clsewhere.

LOCATION 6 - Zahir Shahi Canal - Babawali 13ifu1'cztlim'1, cle.

31 deg 39.65 min North
x 65 deg 40.15 min Easi

The structure, which is shown in photograph 41, abstracts water conveycd from the Arghandab
river some 20 km away by the Zahir Shah canal, into a lead canal which itscif supplies five
traditional canals, '

Photograph 5 indicates current Jand usc 1o the North of the structure.
LOCATION 7 - Manar Canal Olftake

31 deg 44,76 min North
65 deg 42.76 min East
1006 m above mean sca level
'This is the offtdke of a historic canal taking water from the Arghandab Rivet's nght bank in a
. . e . i
Soulh Westerly:dircction. The canal traverses land as shown in pholograph-4 (taken near to the

offtake) before reaching its command area.

LOCATION 8 - Panjwai Canal Offtake
|
31 deg 35.14 min Norlh
65 deg 29.58 min East
953 m above mean sca level

This is the location of the offtake to the Panjwai canal which is illustrated in photographs 46-49.
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LOCATION 9 - Sccondary Offltake on the Danveshan Systein

31 deg 06.92 min North
64 deg 11,63 min East |

536 m above mean sca Jevel
i i

Phaotographs 7 and 8 indicate typical land usc al this focation, although some salinity bascd
degradation of the type shown in photograph 57 is occurring as a result ol poor irrigation water
management.

LOCATION 10 - Mian Pushiu, Danveshan Main Canal

’ : 30 deg 50.08 min North
64 depg 08.66 min East ’
I H . ,
Heie the Hebmand river is meandering ever closer to the canal and is now effectively just one Z
ficld away, ns shown by photograph 50 which also presents a clear illustration:of the salinisation
affecting much 0[ the Darweshan project,

I;,OCA’I'ION - Clmiimgc +52.000 on Darweshan Main Canal - 3 i
10 deg 46.19 min Norcth
64 deg 66.48 min East ;
| 735 m above mean sca level '

‘This location marks the end of the original main canal, although the canal has since been
exicnded, The land around here is characterised by S'n]xm[y problems, photbgraphs 53 and 54
were taken ncar[:y

LOCATION 12 - Shamalan Syslem

31 deg 25.30 min North
65 deg 19.82 min East.

This is a mainly wheat growing area, with some salinity and watcrlogging pmb!uim cxaceibated
- by poor irrigation water management at both system and fick levels. Gencral land usc and the
ma 1cmml are shown in photograph 16 while 61 shows typical ficlds.

LOCATION 13 - Shamalan Canal Terminal Structure
31 deg 19.27 min North
65 deg 16.60 min East
. BOG m above mican sca level
This location marked the original termination of the Shamalan canal which has since been
extended.




