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1.0 Introduction

The Water Ssctor of the BALAD Froject is now well into the
production phase of the workplan. Froject identification and
contracting procedures are now firmly established. Four main
types of sctivily are being uvndertaben; watercourse
impravemsnts, karez boring, recharge damg, and bares
improvenernts, A variely of schemes in 23ch category have
been completed and more e currently in the zporoval,
design, contracting, or congtruction phases.
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Siphons are provided with upstream and downstream manholes
which have trash racks and cediment traps. The most
persistent problem encountered in the siphons has been
vandalism to the siphon covers. Any easily removable covers
have been immediately removed and the chambers used by
village children for bathing. Cross bars are now being
installed on all pipe openings to prevent human intruders
and debris from entering the pipes.

4,2.3 Channel Linings

Channel linings are constructed over secticns of kalmers
where seepage losses are determined to he eicessive, =nd in
deep kalmers where sloughing of the walls causes maintenance
problems. The channels are provided with trash racks and
sediment traps and are gensrally covered with precast
concrete slabs to prevent the entry of debris. Channels are
generally designed to provide 0.3 meters froe board at
maximun anticipated flow and to wutilize maximum available
hydraulic gradients.

The Drawings for the siphons at Tump Watercowse
Improvements are presented in Appendix G as a design example
of inverted siphons and watercourse 1ining.

5.0 Water Sector Activities: Karez/Karjo
Improvement/Rehabilitation

J.1. Rational

The colder karezes in Turbat are generally in poor state of
repair and many are inoperable from lack of maintenance or
from declining water tables. As stated in the Froject Faper
{(page 70) a typical karez requires on the order of Rs 53,000
for annual cleaning. The Froject Paper proposed that capping
the karezes would reduce cleaning costs. Newly constructed
kareces, particularly prevalent in the Tump and Buleda
areas, have well constructed hkarez access wells. The spoil
berms around these wells are well developed with appropriate
drainage outlets and the well mouths are protected by stone
pitching., Tt is douhtful, =specially considering local
construction standards, whether concrete capping would be a
significant improvement on this construction.

In Turbat little interest has been exhibited by owners in
karez capping. This is probably due to the fact that, of the
problems facing the Turbat karez owners, maintenance is
considered to be a relatively minor item. The central
prublem as perceived by the karez owners is the declining
water table. Turbat farmers are unanimous in their
recollection that the Ketch was perennial within the
lifetime cof the present generation. Eleven year moving means
and the deviation from the mean, statistics derived from






Karez nullah crossing projects have been caompleted or
designed at Nakam, Zaindan Dax, Fhullabad, Mir Mir,
Gharibabad (Buleda) and Fallag (Fanjgur) karezes. Kallag
Karez Drawings are included as & design example in Appendin
G.

B. Channel Linings: Shalleow sections of kareces, which heave
been eroded so that the karzz tunnel eventuvally becomes an
ever widening open channel , occassion continual malntenance
problems. In karez sections passing through willages this
problem 1 cerbated by refuce thrown into the channels.
This proo!em 5 beirn solved 1n certain lares ey providing
a covered lined channel argd allowing the banks to <)ough.
The dezign s sipilar te othor charmel linings as presented
in the Uatercouwrse Improvemsnts zection.

This type of bkarez jnprovens2nt has been wndertalken 3t Challo
and Maliki karssed.

5.2.2 Infiltration Galleries
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alignment since this is assumed to be the most permeable
alignment discovered by trial and error through repeated
korjo reconstruction. The length of infiltration galleries
depends on the available alignment, potsntial interference
with other karezes or korjos, and on the desired vield. In
the Rakhehan channel in Panjgur dVﬂrwgﬁ yields are guanerally
in the order of 0,0018 cusecs per }D:Jo SO Ees st
be 1500 {fzet apart ze per GOR reqgul Detailad

socielogical investigatiaons of the proposed e]ignments meret
be undertaken prior to project de:ign since zvoecee righle
for existing karezss and korjos are mattors of tatenze local

diszpules.

Toy dete infilirztion gallerics have been succeesfully
compluted only in Fanigur. Most borjos are cwrrently
operating in Fandguwe znd the inbroduction of fhe
infiltration gallery s an improvemenl Lo aperalbing systemns
I Turbat, howoever, only one perepnnt sl bordo <11 operates.

1

BALAD has sought t; revive three korjes in Twbat wi*h
tion aaller Nk se Farme nd
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The ithree Turbat infs ] o galleries 2rse cwrrently held
up due toe constraction oroblons. These progects chowld be
pereued with noew —ontrzitores 14 necssesesv,

Tt bre Jallerioe hiave been comploeted b Tabhar,

Churro, J, MNobkgoy Mehmood:asbad, a Lo 3os and
Lareres., The locatiocne of BALAD nt’Jf'EtIQﬁ celig-iee are
showry on Figures 7.1-7 B, The rezulie of :
= Tzhle o
Hux Imfilhtraticn Gailery, cuorrently ornder
incladed in Appendi - 5 ac 2 design oraanle,

conetruction are cummsrioed on T:

6.0 Water Sector Activities: Karez Boring
é.1 Karez Boring Rational

Doe traditions]l method of oroviding supplementz]l water o
the karezes in Makran has been Lo drill emall diameber
boringes, useing ha. operated percoecsion techryques, 1ns:de
the mother well of bareces. Reports from sarricshtae about
Lthe success and productivity of these bﬁ“llJ, have heen

Leh e
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6.2 Karez Boring: Criteria/Recommendations

Karez borings have been successful in over fifty per cent of
the karezes attempted. Fayback periods for these borings is
generally less than two years and the projected Internal
Rate of Return is generally over twenty per cent. It should
be noted, however, that the actusal guantities of water
supplied are small, 0.1 to 0.2 cusecs, and it may be that in
many cases the amount of supplemental water provided by a
karez boring is too small to be beneficially used with

prevailing local water management techniques.

Currently BALAD is sponsoring both hand borings and
mechanical borings. The mechanical borings are 12 inch or
larger diameter holes drilled by percussion rigs. The
borings are advanced to 130 feet and, if successful, are
cased with 4 inch diameter factory perforated FVC pipe. The
annulus of the borehole is then packed with pea gravel.
Several of these borings have been producing water with no
noticeable decrease for nearly on2 year.

BALAD is also sponsoring, in the more remote locations,
traditional hand percussion borings which involve drilling
approximately T inch diameter holes and installing 2 inch
diamater slotted caesing when the borings are successful.
Some hand borings have been cperating for more than one year
without noticeable decline in yield.

Both types of borings should be continued in as many karezes
as possible., It is not yet possible yet te rule out drilling
in any particular locality because, with the exception of
one area betwszen Tump and Turbat, favorable results have
been obtainable where attempted.

7.0 Water Sector Activities: Delay Action Dams
7.1 Rational

Much of the recharge to the kareces is accomplichked through
infiltration of surface runoff in the permeable sediments of
alluvial fans associated with the nullahes from which karezes
originate. Measured infiltration rates, shown on Figure 8
indicate that infiltration rates in the nullah alluvium is
nearly an order of magnitude higher than in the adjacent
pediments. In the Ketch, Rakhshan, and Nihing valleys
significant recharge is also coming from the rivers. Due to
the scant vegetative cover and steep topography much surface
runcoff is lost for recharge purpeoses. Small delay action
dams have been designed to check this runoff and increase
infiltration opportunity time, thereby enhancing the
recharge of the shallow aquifers from which the karezes
feed.
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As per the Froject Faper (page 3?) a variety of recharge
designs have been considered. Both gabion and earthfill dams
as well as combinations thereof are being constructed. Sites
are typically selected above the alluvial fan and upstream
from several target karezes. Small check dams are also
designed to operate as water spreading devices where
feacible. Costs of the dams vary considerably and are
summarized on Table 4, Dam locations are presented on
Figures 7.1-7.8. Turbat Delay Action Dams are shown on

Figure 9.

Many relatively large so called delay action dams have been
constructed in Baluchistan. All of the delay action dams
constructed by the Irrigation Department appear to be
storage dams with no cutlets., Based on observations of the
sedimentation in the reservoirs of these dams, the low
permeability in the subsurface, and of the evaporation rate
in Makran (over 100 inches per year, WAFDA 1984) these dams,
probably function as evaporation ponds. For these reasons
all of the BALAD check dams are designed to be permeable.
The BALAD Froject has constructed an earthfill delay action
dam, Zankani, which will, by use of an outlet conduit,
function as a delay action dam. The flow in the nullah will
be reduced to more closely approximate the infiltration
capacity of the nullah.

Flood control is an additional benefit from the check dams.
In some cases this is a significant benefit in preventing
both damage to property and roadway washout. As a further
development, Miskeen Low Water Crossing, has been dezigned
as a road project, to prevent the pericdic washouwt of the
Turbat - Hoshab FRoad on Miskeen Kaur, with the additional
tenefit of spreading the runoff arnd promoting recharge in
Miskeen Nullah.

The target kareces located downstream from each of the BALAD
damsites are being monitored on a bi-weekly basis and the
effects of the dams will thus be available for analysis. A
variety of designs and of project scales have been provided,
monitoring of the downetream karerzes will produce data for
the rational planning of ceonstruction of delay action dams
in the future.

The response of sarrishtas to the construction of delay
action dams of any sort has been nearly universally
positive. Although there heas been vandalism of monitor wells
and bench marks established at the sites there has been no
stated oppeosition to check dam construction on nullahs. The
construction of dams on the main rivers, i.e. the Rakhshan,
Nihing and Ketch Kaur, upstream from karezes is, however,
widely opposed.
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7.2 Criteria/Recommendatinng

The most important nullahs in an area identified for
improvement are first selected based on the relative size of
the catchment area as determined from maps and by the
empirical evidence of the number af karezes which originate
from the particular nullah. The presence of numerous karezes
from a particular nullah is taken as empirical evidence that
a shallow aquifer of suitable permeability for & recharge
scheme exists. This is verified by permeability and
infiltration tests when possible. Nullah identification must
be verified by field investigation since no maps of
sufficient quality for karez identification =and location are
available. Nullahs which have bheen selected for recharge
schemes generally serve as the origins for at least three
kareres. The nullsh is then investigated for a suitable
site. The physical zxspects of each nullah which are taken
into consideration are the availability of suitable
abutments, the nullah subsoil, the potential reservoir area,
distance from the target karezes, cost per storage unit, and
accessibility for construction. If possible the dam is
located immediately upstream from, or at, the apex of the
alluvial fan.

When a site is determined to be feasible & dam is designed
as either a gabion weir, an earthfill dam, or a combination
thereof. This is dependant on the width of the rnullah, the
design flow, and the size of the potential reserveoir. If the
nulleh is narrcw enrough so that ecssentially the entire width
is required for a spillway to pass the design storm, a
gabion weir is designed. These weirse may be placed in series
or in parallel on narrow nullahs., If the nullah width is in
evcese nf this a combination of earth bund and gabion
overflow section is designed. If the nullah is wide, the
abutments suitable, and the potential reservoir area large,
an earthfill dam with an outlet conduit is designed.

The design storm is based on the reserveir size and the
projected life of the dam. Design storms of 22, S0, or 100
vears are used depending on the ectimated life of the dam.
The echeme is then considered from the point of view of
potential detrimental effects on downstream water ucsers.
Schemes which are considered to have potential negative
impacts on downstream water users are rejected.

All recharge dams are designed to be permeable. The silt
blanket deposited in the reservoir behind dams in
Baluchistan is observed to quickly reduce reservoir
permeability and therefore recharge ies most effectively
achieved downstream from the dam in the alluvial fan.
Earthfill dams are fitted with outlet conduits consisting of
a minimum of 0 inch diameter pipes. Empty oil drums are
currently being used for forms for these conduits. This size
is considered the minimum size for necessary maintenance
purposes. All conduits are provided with trashracks on the

14



upstream and gabion reinforced outlets. If the recharge
characteristics of the nullah favor a smaller flow than
would be effected by a 30 inch diameter pipe, an orifice
plate is provided to reduce flow to approximate the
estimated recharge characteristics of the nullah. Gabion
dams are permeable and are provided with additional outlet
conduits in some cases.

Gabion construction guality has been found to be poor in
Makran and three spillways have been damaged due te improper
tying of gabions. New specifications have been developed and
enforced for gahion construction and the ceontractors are
currently struggling with these innovations.

Earth construction in Makran is also very poor with ~=ven
cimple compaction procedures entirely absent. Any sort of
compaction requires nearly continual supervision to ensure
that specifications are followed.

A variety of tvpes and of scales of check dams are currently
in place and it is recommended that these be observed until
further check dams are proposed.

1t should be noted that there are two typical karez
orientations in Makran. Most karezes are constructed
parallel to the main rivers and have their origins near the
toes of alluvial fans draining into the main rivers. A
second type of orientation, found cucasionally in the
Sharrak amd Tump regions, consists of kareces constructed
perpendicular to the main rivers and running up the
tributary nullahs. Fresumably these karezes which run up the
rnullahs receive their recharge nearly exclusively from the
nullah while the more typical karezes constructed parallel
to the rivers receive most of their recharge from the
rivers. Nullahs which have karezes running up them would
seem to be particularly appropriate sites. Two such dams
have been constructed in series on Shappuk nullah and should
be monitored carefully. The results of monitoring on Shappuk
Kaur thus far are presented with the project summary in

Appendiy D.

8.0 Data Collection
8.1 Karez Dperation Data

There are currently approximately 450 karezes in Makran,
most of which are operating and support command areas. Most
larezes are oriented parallel to the major rivers and
receive their recharge from the perennial subsurface flow
and from the periodic flood events in these rivers. Farez
response to flooding ir these rivers due to rainfall in the
upper reaches of their catchments is dramatic, Figures 3 and
4. In the Turbat and Panjgur districts karezes typically




supply from 0.3 to 1.0 cusecs of perennial flow which
supports a command area ranging from 25 to 100 acres.
Ocrasionally karezes supply as much as 3 cusecs of water and
support command areas of up to 150 acres. Measured water
utilization in the Turbat and Fanigur command areas ranges
from 7.5 to 10.5 acre—feet per acre. Water and land for a
karez are distributed by hangams, which is a weekly unit of
karez flow. Most kareces have 14 or 28 hangams,
corresponding to 12 and & heurs per week, respectively.
Makran karez command areas range from 1.5 to over 3§ acres
per hangam depending on the karez flow rate. Based on
potential evapotranspiration rates computed from the EBElainy
Criddle approach (WAFDA, 1984, 19858) and a consuimptive use
factor of 0.8 estimated for the Turbat cropping pattern,
consumptive use rates are estimated as 5.6 feet and 4.9 feet
respectively for Turbat and Fanigur. Irrigation efficiencies
appear to range from 5% to 73 percent. Some harezes, such as
Miri, one of the most productive harezes in Makran, appear
to have more water than available land. Most karezes,
however, have uncultivated land which could be put into
productiaon if water were aveilable. lorjos are generally
more productive than karezes and have largsr command areess,
ranging from 5 to 20 acres per hangzm. Most korjos in the
Turbat District currently have vast uncultivated areas.
These data are presented in Table 5, &, and 7. Karez and
borjo flow rate dsta are included with the relevant project
cummaries for sach kare: and beginmning with Figuwe 12,

8.2 Karez Economics

Operating karezes require annual mainterance expenses af up

to Re. 100,000 depending on the age and length of the karez
and the local topography and soil type. Most karezes require
approximately Rs, 40,000 to Rs.50,000 per yvear for

maintenance. Dperating karezes are, therefore, ecornomic
water supply systems with hkarez water ceosting on order of
Rs. 150 per acre foot.

New kareses are also being constructed in many regions in
Makran at a cost of en order of Ks.2.0 million. Additional
expense may be incurred in preparing the command area. The
economics af rnew hare: investment appear dubious. A case
history for Layan, a new karez in the Turbat District is
presented in Appendix E.

8.3 Karez Inventory

No reliable karez inventory is available in Makran. BALAD
has compiled, on JBASE 111, and is refining, A& Division wide
karez inventory. Over 450 kare:zes have been field verified
and single flow rate data have been collected for the
majority of the karezes and korjos. Data on the karez
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ownership, measured flow rate, command area, and any hkarez
improvement projects, are listed in the inventory. The kare=z
inventory is included in fppendix F. Total command area and
flow for each location are presented but should be used with
caution until fuwther refined.

Estimates developed from the Karez Inventory indicate a
total command area for Fanjgur District of approximately
5,500 acres. Existing karezes and korjos in Fanigur supply
on order of 85 cusecs of flow. The ewisting flow at Fanjgur
should support, at measwured Fanjgur wster utilization rates,
approximately 6800 acres. This indicates that most of the
enisting command area in Panjgur is currently being
irrigated and may be under expancion.

In the Turbat District irrigation appears, however, to be in
decline. The total command area estimated for Tuwbat
District is approsimately 20,000 acres. Available water
supplied by karceies is estimaced at 1320 cuseecs which could
support, at measured Turbat water utilization rates,
approvimately 10,000 acres. This indicates that of the order
of half the total historical command areas currently have no
water., Dead command =:reas are a common sight in the Vetch
River valley, particularly in the esrea to the west of Turbat
town.

8.4 Rainfall-Runoff Data

Fainfall Data for EBEaluchistan have been recently analyrced by
the Arid Zone Research Institute in Cuetta. BALAD has
prepared Depth-Duration-Frequency curves for Turbat and
Fanjgur based on that analyeses. These data are presented in
Fiqures 10 and 11. Run-ofi has been measured at Shahwani
Eaur for five flood events during 1987-8%9. The SCS curve
number has been back calculated with the assumption that
measured rainfall in Turbat was epplicable over the entire
Shahwani catchment (Figure 8).

2.0 Conclusions & Recommendations

The first phase of the BALAD Froject has largely been a
ronstruction project during which a large number of small
pceentially ad-hoc water projects have been undertaken. This
waork has established that numerous potential projects are
available on Makran karez systems and that projects can be
constructed with local contractors.

The remaining phase of BALAD water csection work should
concentrate on integrating the upstream harez improvements
with downstream command area improvements. It may be that on
farm improvements in water and crop management will outweigh
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the impacts of karer improvements., In addition BALAD efforts
should be integrated with those of the GOB line agencies.
Hopefully the anticipated strengthening of the FFMU will
promote increased coordination between BALAD and GOH,

Farezes have been selcected for comprehensive karez, balmer,
arnd command zrea improvements and fezsibility work is
currently underway on several schemes., Specific
recommendations for water sector activities have been
submitted to USAID for the project extension. These are
summarized below:

- VWater Sector projects should eontinue without
significant changs in the seslection or design proces
for watercowese and kare: improvements, and for kare
bhorings.

=]

- Exicting check dams chould be evaluatad for two
rainy seasons prior to any further check dam
concstruction.,

- bWzter Soctor projects should be integrated with
command area water and crop management improvementc.,

- Electrical reciztivity equipment chould be
procured =nd utilic=d for infiltration gallery
alignment celection, Duotations for recommended
equipment are being sought from the U, S.

- Wirdmille covld be considered for utilication to
lift water in desd barezes, particularly where the
water tzble has fzllen in recent vears and is only
slightly bealow the barez invert level at the mother
wzll, This could save large investment in the existing
water convayance system to revive the karez by
conventiocnzl mezxnw.

- The Malran bares inventory should be refined.
Special sttention should be given ta improving the flow
rate and command area data.

I

The impact of changing the course of the Hetch
River by the Vetch Fridge chould be monitorsd with
respect to borjos in Lthe Fetch Kaur. The prospect for
infiltration galleries on the south bank of the Fetch
may be improved.

INTWSRET/DD-MO Y. .,
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ahad

lo

-abad
ahad
sabad
fabad

fan (Sordo)
iaq

lan (5ari}

Date

04/05/87
09/30/87
10/0%/87
10/07/87
10/07/87
10707/87
10/07/81
11/06/87
15/11/87

12114787

Kalaer Seepage Losses

Flow Rate
tlpstreaa
Cusecs

1.51
0,97
1,14
0,78
1.1
0.70
1.25
0.76
1,42

1,36

thounstrean
Cusecs

0.67

0.79

0.73

0,63

0.9

0,67

0.93

on

0.83

1,01

THBLE !

Losses
Cusecs/Per Cent

0.84/56
0.18/18.9

0,43/37
0.13/16.7
0.17/15.3
0.03/4.3
0.32/25.6
0.04/3.5
0.39/42

0.35/26

sh=asurements taken on upstreae and downstreas of the project area
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TABLE ¢

Check Dae Detzils

Daa Location Catcheent Type Design Flow Reservoir Cost Cost/AF Life Terget  Status
Sq.Miles Cusecs fcre Feet Rs Rs  VYears Jerezes
Return Period
Shatinani  Turbat 12 Rockfill/Babion  #1200/%yr 214,959 3 Coepleted
Shzppuk  Turbat 8+ [Gabion Weir 1400 10 431,474 43,147 S I Ceepleted
Tankeni  Turbat 14,5 Earthfill 2000/ 100yr 320 3,500,000 10,938 W7 5  Corpleted

405,600

1.8 Zarthrdillioetien T150/T0yr iz 479,000 el W0 5

tagd Ferggqur 20,5 Earthiill 3060 25yr SO EB2.400 374D

sTrig] Structure, decign Gzsed on financial Niedt of purchase oroer
t1Ecticate, no par 2vailable

freior] daeaged by flood during construztion, Reviced proposal undar cerideralion
teeelork deraged by flood during coestruction, FRestoration not uncer consideration



TRBLE 5

Water Utilization For Turbat Rarezes
Buring 1987

Total fiverzpe Total fnneal Conzueptive Irrigation
Ho. Of fcres Per  Jrrigated Flon Flea Use Efficiency
Karez Nase Hargaas Hangan ficres fceeecs)  lacre-feet) tacre-ft/acrel {percent)
Challe 14,0 3.8 33,9 0.7 o140 9.6 8,3
Siri-¥zn 14,0 R aho 9.7 $29.3 10,4 34,0
Ygetabad 14,0 4,2 8.6 ¢.8 395, 9.5 59,1
Nirri 28,0 9.2 148, 4 3.3 23529 15,1 ¢ 34,8
Sohrani 28,0 5,7 130,7 1.4 951.7 1.9 )
fetel]atad 14,0 .8 81,0 0.9 ¢i8.7 7.8 72.1
fiverzoe Cencuartive Ues 8.9 acre-ft/acre
+ Eyrecs water disposed into Yetzh due to insufficient aveilabie lang, rot inclugec ir averege

Srahpul. 16,0 - 22,4 08 552,0 2,1 13,3
Sirchupi 14,0 .2 0 t.7 492,0 19,4 1.4
Kaian 28,0 31 4.0 1.8 1296, 0 15,1 3.2
bat 14,0 2.9 1.0 (%) £51.0 15.§ 383

Bayan 17,0 2.8 0.2 189,0



Water Utilization For Panjgur Xarezes

During 199

TABLE &

Consusptive

Total Average Total Annual Irrigation

No. Of fcres Per  Irrigated Flow Flow Use Etticiency

Xarez Naae Hangazs Hangam fcres lcusecs)  lacre-feet) lacre-ft/acre) {percent)
[akhan 28,0 2.5 70,5 0.8 5Bb.0 2.4 39.0
allan 2.0 4.8 115.4 1.5 1086.0 9.4 92,0
Voor abad 24,0 3.0 118.7 1.1 194.0 6.7 13,0

Average Consusptive Use

B.b acre-ft/acre



THELE 7

Water Utilization For Buleda Keorjos
During 19€8

Total fverage Trtal Annual Consueptive Irrigation
No. Of ficres Per  lrrigeted Flon flen Use Efficiency
Korjo Kase Hapgers Hangan kcres {rusece)  (acre-feet) {zcre-ft/acre) {rercent)
| thit 28,0 14,0 93,0 034
Selle 28,0 6.8 81.0 0.3t
Bit 104,0 9.1 46,0 2,914
pejakad 19,0 150, 0

.
e



TAELE B

RAINFALL /RUNOFF AT SHAHWANI KAUR

TUREAT
DATE RAINFALL RUNOFF BACK CALCULATED
(INCHES) (CUSECS) CURVE NUMBERS

1/10-0/11 1.35% 1200 36
1988

7/2 0.43 S60 94

7/19 0.94 470 87

11724 0.14 S0 86

1/4/89 NA 80

* Hoshab Rainfall, no rainfall recorded at Turbat

RAINFAL/QH-HD.
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FIGURE 1

Water Sector Contracts
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Flow Rate (Percent Of Maximum)

RAINFALL (INCHES x 20)
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Flow Rate Seasonal Fluctuations
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Oeviation (Inches)

FIGURE 5

Rainfall Turbat
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Ralnfall (Inchses)

Ralnfall (nchaes)

FIGURE 6

Rainfall Panjgur
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Rainfall Depth (Inches)
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Flow Rate (Cusecs)/Rainfall (Inches)

Uget -Abad

Karez Flow Rates Uget—Abad
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Fiow Rate (Cusacs)/Rainfall (Inches)
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Flow Rate (Cusecs)/Rainfall (Inches)
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Flow Rate (Cusecs)/Rainfall (Inches)
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Flow Rate (Cusecs)/Rainfall (Inches)

Mirl

Karez Flow Rates Miri
Turbat, 1986—~1989

L e

CHECK |DAM COMPLETED

tCHECK DAM COMPLETED

o
>c,
i

CHECK [DAM OPERATIONAL

4,86 6 7 8 9 1011123/872 3 4 5 6 7 8 9101113/8& 3 4 5 6 7 8 9101113,89

Datse
+ Buledo Rgain < Tur Rain A Hoshab Rain

¢TI TANOIA



|7

Flow Rate (Cusecs)/Rainfall (inches)
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Flow Rates 1988

FIGURE 12.7
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Doznap Korjo

Flow Rates 1988 — 1989

FIGURE 12.8
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Takhan Karez

Filow Rates 1988
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Flow Rate (Cusecs) / Rainfail (Inches)
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BALAD Water Sector Frojects
Project Name: tget-Abad Siphon (Z003)

Project Location: Ealmar of Uget-zhad Farez in Ealatuk
Village, approximately 20 kilemeters weet of Turbat on
Turbat Mand roead,

Project Description: A siphon using 10 inch diameter FVC
pipe was placed acress nullah of approcimately 105 neters
length to reslace an earthen embankment which formed the
exleting channel.

Purpose: The kalmar was reperted to he weshed out frequently
causing exceossive repailr coste and interruption of wat
copply., The ceupage losses, although unfortunately not
asured, woere undoubhedly congiderzble hoced on
wremsnts sinces collected in eimilar nollshs, Additional
command crex wes also oponed vp on the north <ide of the
euieting command rea iy realigning the watercourcse,

e

Project Identification: Identificd zrnd #C-1 znproved by FRMU
afore arrivasl of TA team, spparent)y from direcht reguast by

carriehta,

FC—-1 Appraval: Q4/02/84
Construction Started: 10/25/826
Construction Cospleted: O1/70/87 (epprovimately)

Siatus: Dper aticon:od
Contractor: attzx-Muhammed

Estimated Cost: fie 42,314
Actual Cost: Rs 108,486

Special Problems: Decign problems invelved uncertzinty ab
mavimum and minimum flow rates since only one month worth
meEasur ements wEre avallable, Contrachtor took oxcessive
zpount of time on this scheme due to non availlasbility of PYC
pipe in BHarachi. This problem spperently arcee due to the
fact that sufficient orders are required by the menofacturser
before a produstion run e etarted, Contrac
complained that the drasings were too compler and the
contractore inability to interpret the drawings wis
demonstrated. The contractor was, however, ceoperative and
the work catisfactory. Incufficient field personnel are
available on the RALAD staff for zdeguate construction

Supervision.

tore & BFMU

Results: The cschems is operating successfully and the
previous watercourse has been washed out by flooding. New
conmand area appears to have been opened uvp by the hkare:
owners. The lack of sediment buildup in the silt trap is



pncouraging for maintenance free siphon operation in the
watercourse. The scheme introduced FVYC for siphons rather
than RCC channels as are usually constructed in Makran. The
project was completed for approximately 70 per cent of the
FC—-1 estimate for a concrete siphon and will function mouch
better. Open trench excavation is donme with nearly vertical
walls and appears to bhe more stable than anticipated due to
the consolidated natwe of the nullah bed material,

Recommendations:

1. Measurcoents of the seepage losses in watercowses should
be collected hefore future schemes are constructed Lo
petablish the benefit cost ratics.

2. Karez flow rate data should he collected on a variety of
tvpical kareces of varying sizes and in variecus locstions to
pskablish mavimum and mininum flow rates for watercowrse
improvement design.

T, PVC pipe should be procured by the PALAD prodzct and
stochpiled for distribution to the contractors. This
procedure will save bolh Line and money,

4, Since conbractors appear to be incapable of interpreting
drawinge or of planning projecits more erperienced and
responsible construction inspectors are required for the
project.

b



BALAD Water Sector Projects
Project Name: Siri-tan Siphon and Watercouwrse Lining (3014)

Project Location: Falmer of Siri-Kan Karez in Kallag
Village, approximately 10 kilometers west of Turbat on
Turtzat Mand road.

Project Description: Two eiphuons using 12 inch diameter FVC
pipe were placed acrreoss two nullahs of approximately 46 and
33 meters lenglh to replace the exieting channel. Forticons
aof the existing channel were lined but were i1n a poor state
of repair and were leaking. The lined cecticonse of Siri-Han
Ealmer were replaced,

Purpose: The balmer was repurted to be washed out frequently
causing excossive repair costs and interruption of water
supply, The conveyance losees over the project length, due
to =eepage and chann=l overtopping, were cbserved to be over
O per cent when mes=swred in April, 1987. The project is
desigred to reduce the losses and the kalmer maintenance

coets,

Froject Identification: Identified and PC-1 approved by PFMU
brefore arrival of TA team, epparently firrom direct request by

sarrishta,

FC-1 Approval: Q4/02/86
Censtruction Started: Q0&6/710/87
Consitruction Completed: 11/30/87

Status: Operational
Contractor: Mutiammed Murad

Estimated Cost: Rs 167,022
Actual Cost: Rg 220,459
Rs 50,579 for FVC pipe for siphons, supplied by BALAD
Froject to contractor

Total: Rs 271,074

Special Froblems: Cost estimate was based on a premium of 20
per cent above 1985 CSR rates which prooved to be too low,
especially in the items related to concrete. Contractor took
excessive time on this scheme dur to poor planning. He
encountered routine problems such as running out of steel
and concrete. Surveying pegs were placed on downstream
watercourse but were removed. The contractor subsequentially
installed the downstream siphon outlet and watercourse at
incorrect levels. 1t was determined that sufficient
freeboard was available in the channel to contain the
backwater at maximum flow conditions so the work was not

it
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removed. Some leakage in the siphon was encountered around
the bend sections, This problem was solved by encasing the
leaking portion in caoncrete.

Results: Water losses are considerably reduced in the Siri-
Kan kalmer. measurements collected in December, 1987
indicate that losses over the project area are escsentially
nil. Siphon and watercourse are operating effectively. The
siphons and watercourse are designed to nperate between flow
rates of 0.3 to 1.75 cusecs (the maximum cbserved flow rate
in Siri-Kan in 1987-1987 was 1.9 cusecs).

After the winter rains in 1788 some scour was observed
in the upstream section of the lined chamnel., This was
protected by placing rip rap below this channel.,

Contractors work was slow, unorganised, and the quality
Was poor.

Recommendations:

1. Zed joint FVE pipe cheould be used in futwe siphon
construction to prevent leakage.

. More qualified construction supervicors are required to
csuperviee the contractors,

. Watercourese improvement work showld be sccelerszted since
gnormous savings of water can be realiced with minimal
erpenditure.

4, Channel linings should, in the futwe, contzin a turnout
for clothes washing.

%. Cost estimates chould continue to be based on a 30 per
cent premium until more experience with local rates ig
achieved,

A 1)
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BALAD Water Sector Projects
Project Name: Khuda-abad Watercourse Lining (Z030)

Project Location: Kalmer of Khuda—abad Karez in Sordo
Village, Fanjgur.

Project Description: A portion of the Khuda-abad kalmer
crossing & congested part of Sordo was lined with concrete
to reduce water losses and chocking of the channel. The
lined portion of the channel is approximately 1460 meters in
length.

Purpase: The kalmer was reported to be frequently blocked
due to the deposition of rubbish from the village. The
kalmer also lonst significant water over the project area.
Measurements ceollected on October 7, 1987 indicated that
0.32 cusecs, or 5.6 per cent of the kare: flow, was being
lost due to sespage and overtopping of the kalmer. These
losses have been eliminated by channel lining.

Project Identificatien: Identified by the Fanjgur DCC,
apparently from direct request by sarrishta. Approved by the
Twrbat DWC.

PC~1 Approval: 06/30/87
Construction Started: 10/27/87
Construction Completed: 11/30/87

Status: Dperational
Contractor: Neseeruddin

Estimated Cost: Rs 95,662
Actual Cost: Rs 1,169

Special Problems: After construction was started the
sarrishta requested that the channel width be increased from
0,30 meters to 0.45 meters to improve access for cleaning.
The point was considered valid and the design was changed
and approved. The resulting increase in cost was
approximately 8 per cent.

Results: Water losses are reduced to essentially nil in the
lined portion of the Khuda-abad kalmer. The improved
watercourse is operating effectively.

Recommendations:
1. A minimum channel width of 0.43 meters will be adopted

for future channel designs.



BALAD Water Sectar Projects
Project Name: Atta-abad Siphons (30635)

Project Location: Kalmer of Atta-abad Karez in Sardul
Village, Panjgur District.

Praject Description: Three siphons using 10 inch diameter
PVC pipe were placed across three nullahs crossed by Atta-

abad kalmer.

Purpaose: The ciphone will reduce the conveyance losses,
measured at 16 per cent, and will reduce the kalmer
maintenance costs and prevent the periodic interruption of
water supply. Atta—-abad is a new karez and the command area
is currently under preparation.

Project Identification: Brought to the attention of the
BALAD staff by the sarrishta and approved by the DWC.

FC-1 Approval: 0B/14/87
Construction Started: 10/27/87
Construction Completed: ©1/07/68

Status: Operational
Contractor: MNaseeruddin

Estimated Cost: Rs 63,057
Actual Cost: Rs 60,162

ks 45,300 for FVC pipe for siphons, supplied by EALAD
Froject to contractor

Total: Rs 125,462

Special Problems: No special problems were encountered. The
contractor did a satisfactory job.

Results: Conveyance losses are considerably reduced in the
kalmers, Siphons are operating effectively. All three
chanmels have been wacshed out by flooding 1n early January
and the channel reconstruction costs and the interruption of
the water supply were prevented by the siphons.

Recommendations:
1. Assumption of 2:1 trench slopes in the BOR, even in the
nullah beds, is excessive and should be reduced in future

EOOs.,



BALAD Water Sector Projects
Praject Name: Ghousabad/Noorabad Siphons (3053)

Project Location: Kalmer of Ghousabad and Noorabad Karezes
in Washbub Village, Fanjgur District.

Project Description: A siphon using 12 inch diameter FVC
pipes was placed across two nullahs, both branches of Pardan
blaur, of approximately 100 meters sach in length to replace
the existing channel. Two pipes were used for Nporabad and
one for BGhousabad. The inlet and outlet chambers of thece
siphons were combined in one structure.

Furpose: Bhousabad and Noorbad kareces are both losing
significant water to seepage across the nullahs. Both are
also experiencing periodic interruptions of water supply due
to washouts results from flooding events in Fardan Kauwr. Cne
of the nullahs has an aquaduct for Ghoueabad which has been
partially destroyed by flooding in the one year since 1t was
constructed. Measurements indicate that Chousabad and
Moorabad are losing 4 and 135 per cent, respectively, of the
Larez flows across the project area. The construction of the
siphons will conserve the water currently lost to seepage
and will prevent the periodic interruptions in water supply
as well as reducing the kalmer maintenace costs.

Project Identification: Brought to the attentiocn of the
BALAD staff by the sarrishta and approved by the DWC.

PC—-1 Approval: 0B/16/57
Construction Started: 10/27/87
Construction Completed: 12/31/87

Status: Operational
Contractor: Muhammed Jan

Estimated Cost: Rs 321,000
Actual Cost: Rs 187,571

Res 369,940 for PVC pipe for siphons, supplied by BALAD
Froject to contractor

Total: Rs 557,471

Special Problems: No special problems were encountered.
Cantractor was unresponsive to the Engineer’'s requests and
directions. The downstream chambers at both siphons are
leaking and the contractor seems uninterested in completing
the project.

Results: Conveyance losses are considerably reduced in the



kalmers. Siphons are operating effectively. The kalmers are
now protected against flooding of the Fardan Kaur.

Recommendations:
1. Assumption of 2:1 trench slopes in the BOR, even in the
nullah beds, is excessive and should be reduced in future

HOBs.
2. The contractor’s retention money should not be released

=~

until such time as the channel repairs are made.
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BALAD Water Sector Projects
Project Name: Tump Watercourse Lining (3013)
Project Location: Kalmer of Tump Karez in Shai-Tump, Turbat.

Project Description: & portion of the Tump kalmer crossing a
emall nullah in Shai-Tump was lined with concrete to reduce
water losses and pericodic maintenance of the channel. The
lined portion of the channel is approximately 40 peters in
length and includes a road crossing and a drainaqge croesing,

Purpose: The bzlmer was reported to be frequently bloched
due to the deposition of rubbish from the village. The
Lalmer also lost significant water over the project zrea at
the road crossing. The project will prevent periodic demage
of the kalmer by flooding and choking of the channel by
deposition of rubbish.

FProject Identification: Identified by the FFMU apparently
from direct requsst by sarrishta prior tec the arrival of the
TA team. Approved by the Turbat DWEC.

PC-1 Approval: 0a/07/54
Construction Started: 0z/12/88
Construction Completed: 07/10/88

Status: Operational
Contractor: Razool Hulkch

Estimated Cost: Rs 43,135
Actual Cost: Rs 40,533

Special Problems: The project was toco small to attract
contractors interest when first tendered. Bacsed on previous
experience a2t bthuda-abad the channel width was incressed to
0,45 meters width, The drainage crossing was, consequently
lowered by 0.20 meters to enhance the effectivaness of the
drainage,

Results: Water lcosces are reduced to ecssentially mil 1n the
lined portion of the Tump kalmer and “he channel 1s cafe
against flooding in the nullah. The i1mproved wetercourse is
operating effectively. The contractor was cooperative and
the quality of the workmanchip was satisfactory.

Recommendations:

1. Projects of this sire should only be contracted in
clusters to make the contracts large enough to be
interesting to local contractors.

A-3
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BALAD Water Sector Projects
Project Name: Kallan and Churro Siphons (3091)

Project Location: Ealmer of Fallan Karez in Sordo Vill=age,
and upstream portien of Churro korjo, 600 meters downctream
from infiltration gallery. Eoth located in the Fanigur
District.

Project Description: One ciphon using 12 inch dismetor FVC
pipe was placed ecross the Kallan kalmer crossing of Farwan

Faur. fn aedditionzl ciphen using 2 pipes of 12 1nch dizmeter
was placed on the Chowrro borjo in the Rabhston flosdplsin,

Purpose: The tzallan <ichon will reduce the conveyznoe
locses, mezcauwred at 5.5 pgr cent of the kares flow, amd will
redace the balmer mxintenance coots znd prevent the cericdin
interruption of water supply. The Churrao siphon will prevent
breaching of the channal by flow from the nullsh cros<ing
and by hrgh flow from the Rakbhshane The Falloan ziphon 14
designed to accommodate 1.5 cueecs and the Churro eiphon for

Doousecs of flow,

Froject Identification: Froiect identified directly by TA
team., The Hallan balmer crosses Marwan baor mezsr the Habem
imnfiltration gallery &nd the problesn wag obteerved Juring Lhe
Malkam corstruction. The CThorro sipheon was cheerved during

the conctructicn of the Churro Infilltration Gallery,

PC—-1 Approval: 11/16/57
Construction Started:
Construction Completed:

B IAVA]
nT/17/E8

Status: Gperaztional
Contractor; MNzaseer-ld-Din

OO0

Estimated Cost: ks 77
Actual Cost: Rs 75,0773

Re 157,200 for FVYC pipe for siphons, supplied by BALAD
Froject to contractor

Total: FRs 228,974

Special Problems: No «pecial problems were encountered. The
contractor did a saticsfactory Jjob.

Results: Conveyance losses are considerably reduced in the
kalmers. Siphons are operating effectively and the channels
are protected from flocding. It is estimated that each
siphon will save approrimately 25 ecre-feet of irrigation
water, enough to i1rrigeate approximately 3 acres, per year.


http:di-.m.er

One of the sipoon pipes at Churro was partially infilled
with sediment dwing the monscon flooding of 1988. The
sedimentation was the result of inundation by river water
not from depeosition from karer water.

Recommendations:
1, Miscellaneous tractor work for remaoval of the existing

chhiannels should bhe irncluded in future EOQ's for siphon
constructian.

>
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Project Summary
BALAD Water Sector Projects

Project Name: Saadabad Sighon and Channel Improvement (Z006)

Project Location: Kalmar of Saadabad Harez in Falatuk
Village, appraximately 20 kilometers west of Turbabt on
Turbat HMand road.

Project Descriptian: A siphon using 12 inch diameter FVE
pipe was placed across nullah of spproximately S4 meters
length to replace an earthen embanbment which formed the
eristing channel. A culvert was constructed to allow for the
prssage of velidcles over the channel. The earthen
embanbments were ro1sed for flood protection. An existing
aquaduct was repaired and protected sgainst futuwre flood
demage.

Furpose: The bkalmar was reparted to be washed out frequently
causing ercessive repailr ceosts ond interruption of water
cupply. The soepage locoers, moaxsured on Q/20/87, were 0,18
cueecs oF 17 per o cent of the totzl barez flow. The purpoce
of the scheoeme was Lo redouce the maintenance costs, prevent
the i1tnterruption of wataer suopply, =2nd to consorve water

currently being lost,

Project Identification: ldentificd und FC-1 zpproved by FFMU
before arival of 1A tesm, appearently from direct request by
carricshta,

PC~1 Appraval: 24/07/34
Construction Started: 10/13/87
Construction Completed: ©4/7/88

Status: Operaticnal
Contractar: Mubiammed Murad

Estimated Cost: Re 184,461
Actual Cost: Rs 192,874

Cost of PVC Pipe: Rs 75,700
Total Cost: Rs 208,974

Special Problems: Between the projyect design and
construction phase heavy flooding damaged the cover slabs of
the erxisting aguaduct at Saadabad. The repair and protection
of this aquaduct was added to the project during
construction.

Results: The siphon and culvert and chennel protection are
operating effectively. The three flood events occured in the
winter rainy season of 1988 and minor damage to the flood


http:repla.ce

protection bunds at the aguaduct occurred.

Monitoring has shown that thus far there is no sediment
deposition in the siphon. The measurements collected thus
far are given below:

Date Flow Rate Mannings n
(cusecs)

01/27 1.13 0.013

02/25 1.42 0.011

05730 1.02 0,010

Recommendations:

1. Measurements should be ceollected in the upstream and the
downstream siphon chambers along with flow rates on a
periodic basis. Computation of the friction loss coefficient
each month will allow for observation of sedimentation, if
any, in the siphon.
2o Measuremsents indicate Lthat Manning's n for the Sarina FVYC
is approximately 0,012, The manufacturers specifications do
rot 1nclude this coefficient,

Z. The grating vsed at Saadabed, | inch by 1 inch mech, made
with the rebar embedded 1nto the wall of the chambers, is
performing better than any grating yet constructed. Future
gi1ohions chould use this mech cice and corstruction method.

A-13



BALAD Water Sector Projects
Project Name: Challo Karez Channel Improvement (3114)

Project Location: Kalmer of Challo Karez near Kallag
Village, approximately 5 kilometers west of Turbat on Turbat

Mand road.

Project Description: An RCC channel was constructed to
replace the Challa kalmer which was in poor conditbtion
reguiring recurring maintenance tosts and enteiling high
conveyance losses,

Purpase: The kalmer was cbserved to be losing approvimately
29 per cent of the water supplied by Chsallo baren. In
addition, since the kalmer was in a deep channel, the
maintoenance costs of this balmer were excessive. The channel
lining wae intended to reduce the naintenance costs and to
conserve the water currently lost to gecpage and weeds.

Project Identification: Identifiod and FC-1 zpproved by DWC
apparently from direct request by sarrishta.

FC-1 Approval: 12/°6/87
Caonstruction Started: 02/12/88
Construction Completed: 04/28/88

Status: Operaticonal
Contractar: Muhammed Murad

Estimated Cost: Rs 213,200
Actual Cost: Rs 125,764

Special Problems: The upstream portion of the proposed
channel , approcimately 50 meters in length, was abandoned
due to loose cwi1l encountered in the excavetion. Several
sinall collepses ocecurred which 1ndicated thet a danger to
the worbkmen wee present 1n this portion of the barez. This
section was nnt considered to be ezssential to the
functioning of the channel lining and was abandoned.
Numerous unproductive encounters between the serrishta and
the contractor occurred and on more than one octesion the
sarrishta interfered with the contractors work with no
sensible cauze. These problems were eventually resolved. The
channel was lowered below the design level at the insistence
of the sarrishta.

Results: The kalmer channel is operating effectively now and
is saving channel maintenance and conveyance losses are
reduced. It is anticipated that approximately 100 acre-feet
per year will be conserved by the project, a quantity
sufficient to irrigate approximately 14 acres at the

A-14


http:Son\v'yno.nc

measured consumptive use rates at Challa kares. Considerable
savings resulted in the reduction of the channel lining hy
approxvimately 50 meters. Since the excavation was greatest
in the abandoned portion the savings are dicproportionate to
the actual =zcope of the deleted work. The contractors work,
though slow, was satiefactory and was well organicted. The
quality of the work has improved considerably during the
thres contracts completed by Me.o Murad.



Project Summary
BALAD Water Sector Projects

Project Name: Bayan Siphon (3129)

Project Location: Kalmer of Rayan Karez near Tump village,
Turbat District.

Project Description: A 55 meter siphon using 12 inch
dianeter FPVC pipes was placed across a nullah which divides
the newly created Bayan command area.

Furpose: Bayan is 2 new barez and the command area is
currently being prepared forr cultivation. The command area
was dividsd by a deep nallah. The siphon conveys the bare:n
water across the nullah and 21lows for the utilizatien of
the eastern command area,

Project Identification: ldentified by the sarristta and
aprproved by the DUC.

FC-1 Approval: OE/146/87
Construction Started: 0&/21/88
Construction Completed: 12/05/68
Status: Operational

Contractor: Muhamnmed Yousuf 2 Brothers

Estimated Cost: ke 72,200+
Actual Cost: Fa 746,950

Feg 57,500 for FVC pipe for siphons, supplied by BALAD
Frogect to contractor*

fotal: R 144,450

<«Includes CGharibabed, Eayvan, and Allah Bukht eiphcons, all
contrected Ltogether

Special Froblems: No opzcial problems were encountered,
Results: The z:phon ig operating the command area on the
castern side of the nullah is now being prepared for
cultivation., The ciphon haes allowed fthe command area to be

doubled.

Recommendations:
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Project Summary
RALAD Water Sector Projects

Project Name: Allah Bukht Siphon (2043)

Project Location: Halmer of Allah Bukht Karezes in Kalatuk
village, Turbat District.

Project Description: A 24 meter siphon using 12 inch
diameter FVC pipes was placed across the Turbat Mand road to
replace an existing culvert which had been superimposed on
the road and was feiling structuwrally. The =xisting culvert
also imposed a dangerous vertical curve on the road.

Purpose: To a#llow for the removal of the damaged culvert and
the dangerous vertical curve on the near kalatuk village.

Project Identification: Identified by the BALAD Reoad Section
and approved by the DWC.

PC-1 Approval: 03/16/87
Construction Started:04/%1/88
Construction Completed: 12/05/88
Status: Operational

Cantractor: Muhammed Yousuf & Brothers

Estimated Cast: Rs 72,200%
Actual Cost: Rs 76,952%

Rs 87,500 for FVC pipe for siphons, supplied by EALAD
Froject to contractor®

Total: Rs 164,452%

»Includes Gharibsbad, Bayan, and Allah Bukht siphons, all
contracted together

Special Prablems: No special problems were encountered.
Results: The siphon is aperating and the damaged culvert has
been removed. The rcad has been leveled and the dangerous

vertical curve removed,

Recommendatians:

A-17
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BALAD Water Sector Projects
Project Name: Farez Extensions

Project Location: Challoeo, Uget-abad, Miri, Siri-Kan, and
Kaisak karezes, all in the Turbat district.

Pruject Description: The karezes were extended upstream by
the addition of cne well and the connection of this well by
karez tunrmel., Traditional labor techniques were used.

Purpose: Kare: entension is the most obiquitous technique of
providing additional irrigation water in Makran. One :qaain
purpose of the scheme was to observe the effects of kare:s
eutension and to collect data on the current practices of
barez enhancement.

Project Identification: Jdentified and FC-1 approved by FFMU
before arrival of TA team, apparently from direct reguest by
sarrishtas. Although this work is outside the scope of the
project paper the project was recomnended partially to
alleviate frustrations amourng local officials in the slow
start U BALAD wark. The project was then used to collect

information on karez flows and concstruction practices.

PC—-1 Approval: 04/02/86
Constiruction Started: ©4/15/86
Construction Completed: 07/15/86é6

Status: Dperational

Contractor: Work was contracted by FFMU directly with the
sarrishta of each concerned karez, according to traditional
karez work, A lunp sum of Rs 2,000 for each well and KRs
21,000 for each karez connection was agreed with the
condition that wach rnew well must be at least as far from
the existing last well as it was from the previcus well. The
cost estimate was verified, as much as poscible, by TA team
ingquiries with sarrichtas and with the Irrigation
Department.

Estimated Cost: Rs 150,000 (Rs 20,000 for each extension?
Actual Cost: Rs 190,000

Special Problems: Measuring of flow rates at the kare:z
mouths proved difficult. V notch weirs were installed at
pach karez and assurances were given by the concerned
sarrishtas that the weirs would be protected and that
assicstance would be given for collertion of measurements. No
assistance was forthcoming and most of the weirs were
removed. Lump sum payments were made for excavation work
although there was considerable variation in the actual work
involved in each extencsion.



Results: Significant increases in the flow rates at each of
the karezes were realized. Some measurements were collected
and indications of increases ranging from S to 20 per cent

were recorded. It was observed that karez flow rates change
drastically and rapidly in response to climatic conditions.

Recammendatians:
1. Collection of long term flow rates is essential since it

is obvious from the data collected that karez flows change
rapidly and drastically seasonally. Maximum and minimum flow
rates must be known for design of watercourse improvements.
FPortable current velocity meters should be procured for this
purpose.

2. Any future kare:z eycavation work should be paid on a unit
cost rather than a lump =sum basis.

3. Karez eutension and deepening are the most frequently
requested projects from the karez owners. Kare:s extension
ard dzepening is uveually dene to maintain existing flow
rates rather than to increase water supply and thus are
maintenance rather than improvement sctivities, and are not
recommended for financing by the BALAD Froject.
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BALAD Water Sector Projects
Project Name: Nakam Fipeline and Infiltration Gallery (3036)
Project Location: Nakam Karez, Sordo, Fanjgur

Project Description: Nakam karez originates in Farwan Faur
and has been completely dead for a number of years. The
karez is dead due to the collapse of the shallow tunnel
which flows beneath Parwan Kaur and is exposed to saturation
when the nullah floods. The project provides a pipeline
across the Farwan Haur, constructed of FVYC pipe laid in an
open trench, so that the karez will operate without the
requirement of maintaining the tunnel acress the nullah. The
project also provides an extension of the karez by a 300
meter infiltration gallery upstream along Farwan Kaur. The
infiltration gallery consists of 300 mm strainer pipe (0.032
inch slot size) laid beneath the water table and backfilled
with a gravel filter envslope.

Purpose: The purpose of the scheme was to revive this dead
Larez, to solve the maintenance problem where the kare:z
crosces the nullah, and to provide perennia: flcw from the
subsurface flow in the Farwan Haw. A further purpose is to
introduce the idea of kare: entencion by infiltration
gallery, an idea with potential for widespread applications
on nullahs throughout Makran.

Project Identification: Froject identified by TA team from
direct ocbservation and discussion with sarrishta. The
project was supported by the DC. The project was approved by
the DUC.

PC-1 Approval: 04/06/87
Construction Started: 08/04/87
Construction Completed: 01/25/68
Status: Operaticnal

Contractor: Mohammed Jan

Estimated Cost: Rs 157,152
Actual Cost: Rs 152,376

Cost of FVC Pipe: Rs 226,570
Total Cost: 378,%46

Special Problems: Nakam was retendered once due to high
rates quoted by contractors in initial tenders, all premiums
were over 40 per cent above 1986 CSR rates. Tendering was
difficult even the second time due to confusion among the
contractors in how to fill out their bids. Contractors were



alsa reluctant to bid as the USAID terms of payment were
different to the normal GOB procedures. These problems were
solved by a series of meetings with the contractors.,

Shareholders from Fagirabad karez, which originates
appraoximately 700 meters upstream and upgradient {from Nakam
on the same nullah, strongly opposed the project after
construction was started. They are concerned that Nakam will
take water from Fagirabad kare:. The water levels in the
respective kareces were surveyed. It was found, as expected,
that the portion of Fagirabad near to Nakam is only a
channel conveying water and is approximately 1 meter above
the water table, thus not a recharge secticn of the kare:z.
Although we are convinced that there will be no impact, and
although the upstream end of the infiltration gallery is
more than 13500 feet, as stipulated by the GOB for the
minimum distance between mother wells, from the mother well
of Fagirabad, the Fagirabad shareholders are not satisfied.
As the command areas of these two karezes are adiacent it
appears to be a longstanding dispute which originated when
Nzakzm was converted from a kaurjo to a karez several years
ago. The shareholders of Faqirabad have received no support
from the local authorities, The HALAD Frojsct is currently
constructing a check dam located on Farwan Kaur upstream
from these karezes which would benefit both parties.

The contractor has demonstrated his ability to
understand the work and the drawings and has organized the
job very well,

Results: Nakam was tendered with separate bids for
constructing the pipeline with an RCC conduit, the usual
Makran practice, and with FVC pipe. Since the FVC
construction, a5 expected, was less expensive and certainly
eacsier, the pipeline was concstructed with FVO supplied by
the BALAD project. The infiltration gallery is currently
operating. In January 1588 the gallery was producirng ©,55
cusecs (0,0018 cusecs/meter) ot irrigation water. This flow
is expected to fluctuate considerably in response to
seasonal variations in the water table and will be monitored
throughout the duration of the project. The sarrichta
immediately cleaned out his portion of the kalmer and the
water was being wsed for irrigeting the Nakem command area.

The foarmerly dead larez was been revived and it is
estimated that over 200 acre feet of irrioation water could
be produced anrnually by the project providing sufficient
water for the irrigation of approximately 25 acres.

Fortions of the channel downstream from the project
area were cilted up in the monsoon flooding of 1988. The
shareholders have shown no interest in cleaning this channel
and water is currently standing, unused, in the infiltration
gallery.

Recommendations:
1. PVC should be used for all karez or watercourse pipelines
as it is less expensive and easier construction.



2. A check dam on Farwan Kaur upstream from Nakam and
Fagirabad karezes to promote recharge of the shallow aguifer
should be considered.



BALAD Water Sector Frojects
Project Name: Churro Infiltration Gallery (Z032)
Project Location: Churro Karez, Chaitkan, Fanigur

Project Description: Churro kare: originates as a korjo in
the Rakhshan River and pasceses into a karez. Churro was
flowing in Decembor 19686 but was completely dry by August
1987. The project involved sitending the open channel of the
Bawrjo upstream by approximately 400 meters and then placing
100 meters of sbtrainer pipe as an infiltration gallery
upgradient beneath the Rakhohan,

Purpose: The purpess of the scheme was to revive this
ephemeral kares and to provide perennial flow from the
ceubsurface flow in the Rakhehan. A further purpoce 16 fto
introduce the idea of harez extension by infiltration
gallery, an idea with potential for widespresd applications
on nullehs throvghout Mabran.

Project Identification: Froject identifisd by TA team from
direct observztion and discussion with sarrishta. The
praject was strongly cupported and assigned a high priority
by the DC, Fanjouw. The project was approved by the DWC,

PC-1 Appraval: 04/0L/87
Construction Started: ¢2/04/87
Construction Completed: (2/2%/E8

Status: Operationzl
Contractor: Mohzmmed tHeamsah
Estimated Cast: ks IEF,%41
Actual Cost: Rs 267,194

Cost of FVC Fipe: Rs 47,770
Total Cost: Rs 200,%64

Special Problems: Churro was retendered once due to high
rates quoted by contractors in initial tenders, all premiums
were over 40 per cent above 1985 CSR rates. Tendering was
difficult even the =ecornd time due to confusion among the
contractors in how to fill out their bids. Contractors were
also reluctant to bid as the USAID terms of payment were
different to the normal GDE procedures. These problems were
snlved by a seriec of meetings with the contractors. The
contractor wes reasonably cooperative but required close
supervision at each step of the project. No particular
problems in design or construction have been encountered.
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Results: Churro karez was dead pricr to the constrouction of
the infiltration gallery. The karez was immadiately revived
when the open channel was excavated. A table of messured
flow rates from the channel is presented bhelow:

Date Flow Rate (Cucsecs) Flow/Unit Length
Cusecs/meter

10/08/87 0,43 0. 00084
192/10/87 0.44 L0008
0nb/12/87 0,63 0.0013
20712787 0,468 0, 0014
O&H/01/5D 0.72 Q0,004
17701768 1,725 0, 0027
0g/02/89 1.25 0.0025

It is estimated thet over 400 acre feet of irrigation water
per year will ke produced by the project, encugh to irrigste
over 40 acres of land vear round. The karen channel wa2e nmot

cleancd by the arrichta lomediately aftor completion of the
gallery and much of the water was heing waetoed., The

shareholders eventually clesned the borez chznnel and beoan
utilizing the waler.

A further recsolt of this project hze been the
generation of interect 1n constructing 1nfarltration
gallerjes ameng the searrishtas, The Daputy Commiscionsr in
Fanjgur reportse that many requests for karez projects heve
been rocerved cince Lhe completion of the Choreo
infiltration gallery.

The copszn channel 5t Clowrro was infi1lled with codiment
during the =:cephionzl fleoding during the summer of 1680,
Nooeffort on the part of the chareholders hzs boeen nade to
reconstruct thie chamnel, A FVC pipeline is being care:dered

for this channel.

Recommendations:

1. A detailed 1nvestigation of the vse of the weter 2t
Churro lare: should be undertaken. 5ince this bare: was dead
and the comm:and wrea 1s dying Churvro is en ideal srtuation
to observe the results of increesed woter supply,

2. Flow ratee ot Churro should be momitored throughout the
year to ascese the performance of the 1nfiltration gallery.
3. Infiltraztion galleries completed 1n the FRabhcshan may use
a slightly larger slot si1oe due to the high qual:ity filter
material available in the river channel.

4. A =iphon with a capacity of 2 cusecs should be
constructed on the downstream portion of the channel. This
area 1% frequently washed out due to flooding of a small
nullah.

3. The infilled open channel at Churro should be replaced

with a lined charmnnel or a FVC pipeline.
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Project Summary
BALAD Water Sector Projects

Project Name: Takhan Infiltration Gallery (30357)
Project Location: Takhan Karez, Sari Koran, Fanigur

Project Description: Takhan Fare: runs parzxllel to the
Ralhehan River and was dying until recently extended by the
sarrichta. A karez extension, using 700 mm dizmoter FVO
strainer pipe (C.032 inch slot size) with a filter envelope
as an infiltration gallery, was placed boeneath the Rabhehan
Fiver tao collect ground water flowing beneath the ephaneral
river and feed 1t directly into Tabhan Pearess. The
infi1ltration gallery was censtructed &t the clesest point
between the barez and the Rabhehan Vauwr, According to Lhe
carrishta the bharez had been socessfully ettoended bensath
the Rabhshan in the paet but the turnnel could rot be
maintained.

Furpose: The purpose of the ccheme i Lo provide
supplemental water to Tebhan bares by the addition of
maintenance free infilbration gallery. A furthor puroc
to introduces the 1dea of Larer extensron by infiltrat
gallery, 2n 1dea with potenticel for widesprezd snplicx
on nullahs throughout Mabren.

Project ldentification: Froject 1dentaified by TA tcam {rom
dirsct obssrvation and discussion wath carrichta, The
project was svpported by the DO, The prooect wzs zpoproved Dy
the DWC.

PC-1 Approval: Q1/27-87
Construction Started: ©8/04/87
Construction Completed: ®1/70/88

Status: Operational
Contractor: Munir Ahmed Ealuch

Estimated Cost: Fe 712,995
Actual Cost: K< 204,981

Cost of FVC Fipe: Rs 142,720
Total Cost: Rs 247,701

Special Problems: Takhan was retendered once due to high
rates quoted by contractors in initial tenders, all premiums
were over 40 per cent above 1784 CSR rates. Tendering was
difficult even the second time due to confusion among the
contractors i1in how to fill cut their bids. Contractors were
also reluctant to bid as the USAID terms of psyment were
different to the normal GOB procedures., These problems were
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splved hy a series of meetings with the contractors.

Some portions of the excavation were much harder than
anticipated due to an unexpected layer aof caliche. The
contractor has submitted a variation claim for the rock
wecavation which was recommended for spproval. Since the
excavation side slope is much steepsr than expected, for the
same reason i.e. the unexpectedly hard subseil conditions,
the total cest was considerably less than the estimate. The
cantractar has demonstrated his inebility to understand the
dramings or the contract but has orgeniced the job
relatively well and has been cooperative. The work hes been
satisfactory hut required close suvpervision.

Results: The infiltration gellery is cperating znd Lhe
results are being monitored. Flow rates collected in
December 1787 and January 1988 indicote Lhat the
infiltration g=llery is producing approsimetely 0029 cusecs
(O, 0017 cusece/meter) of zupplemental water or approximately
o4 per cent of the total kares flow. The water 1s currently
being utilized to irrigate the Tabhan command srea. [t is
eetimated that the Takhan infiltration gallery will produce
1830 zcre-{feet of water annually, encough to irrigate
soprovimately 20 zerecs. Monitoring of the performance of
Tabhan Infiltration Gallery will continue.

During the summer monccon the sarrichta of Takban barecz
ubiliced the sluice valve provided in the infiltration
gallery «nd ran the gellery at only 25 per cont capsci
hos been oheerved that this carrishte will reduce the
in the gzllery, 3¢ recommended, when his downslream cb
ig full. No other sarrishtas have been convinced to ad
thie oractice.
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Recommendations:

1. Trench cectron should be reviced on future coest estimates
ta reflect actual method of excavation.

2. Future HOD's should always include a nominal item for
trork eveavation to establish the contractors rate.

T, High quality gravel filter material is aveilable in the
Fathshan., In future infiltration galleries completed bene=ath
the Rabhshan larger slot size mey be uveed for the perforated
ctrainer pipe.
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Project Summary
BALAD Water Sector Projects

Project Name: Zaindan Da: Karez Rehabilitation (3046)
Project Location: Zaindan Daz, Fanigur

Project Description: Zaindan Daz is an important karez in
the village of the same name. This karez experiences
perennial maintenance problems over a small section where
the kare: passes, at a shalleow denth, beneath a smal)
rullah. The project involves construction of a pipeline
heneath the nullah with manholes at each end. The pipe was
laid in an cpen excavation. The pipe was designed fto
accommodate 1.3 cusecs of flow. The cost estimate includes
the installation of a gravel filter in the event that watsr
was encountered in the excavation.,

Purpose: The purpose of this scheme was to reduce the karez
maintenance costs and to prevent the interruption of water
supply from this karez. In the event of a shallow water
table benealth the nullah supplemental water would be
harvested for the hkare:z.

Praject Identification: Froject brought to the attention of
DCC by the sarrishta and approved by DWC.

FPC-1 Approval: 0&4/720/87
Construction Started: 10/27/87
Construction Completed: 12/31/8B7

Status: Dperétional
Contractor: Rahim Dad

Estimated Cost: Rs 115,159
Actual Cost: Rs 77,401

Cost of PVC Fipe: Rs 62,475
Total Cast: Rs i79,876

Special Problems: No special problems were encountered and
the contractors work was satisfactory. No ground water was
encounterad in the excavation so the gravel envelope was
eliminated from the pipeline resulting in significant
savings from the estimated cost. The pipe wae installed at
an incorrect level due to miwinformation about the kare:z
realignment channel. An additional contract of Rs 48,407 was
required to rectify the work.

Results: The pipeline is functioning without problems.

Recommendations:



1. This type of karez improvement is relatively simple to
undertake and realizes a significant benefit for a small
cost. The project appzars to be well received and similar
projects should be encouraged.

2. Any projects involving aspects of work to be completed by
the sarrishta should require that this work is completed
prior to commencement of the project work.

B-14 61(0



Project Summary
BALLAD Water Sector Projects

Project Name: Doznap Infiltration Gallery (3118)
Project Location: Doznap Korjo, Rakhshan Kaur, Panjigur

Project Description: Deoznap korjo originates on the south
hank of the Rakhshan River and supplies a perennial flow of
appraximately 0.3 cusecs in 24 hangams to the command area.
The project involved extending an infiltration gallery and
siphon upstream into the bed of the Rakhshan River along the
approximate alignment of the original korjo. The
infiltration gallery consisted of 400 meters of strainer
pipe (0,045 slot) with a gravel envelope and concrete
collection/inspection chambers. The infiltration gallery
will save the maintenance costs of the korjo and provide
supplemental water to the korjo.

Purpose: The purpoze of the schem2 was to improve this
declining korjo and to provide perennial flow from the
subsurface flow in the Rakhshan. A further purpo<e is to
introduce the idea of karez extension by infiltration
gallery, an ides with potential for widespread applicaticons
on nullahs throughout Makran. It was estimated that 0.4
cusecs of addilicnal flow could be produced by the project.

Project Identification: The project was identified by the
Fanjgur DCC in November 1987. The proiect was approved by
the DB,
PC~1 Approval: 04/06/98
Construction Started: 0%9/28/86
Construction Completed: 11/20/88
Status: Operaticonal
Contractor: Mchammed Munir
Estimated Cost: Rs 205,029
Actual Cost: Rs 241,080

Cost of FVC Pipe: Rs 492,730
Total Cost: Rs 733,B30
Special Problems: After construction was started at
Mehmoodabad Infiltration Gallery, located appraoximately S00
meters upstream from Doznap korjo, the Doznap sharehclders
complained and stopped the work. This issue was resolved
with great difficulty and finally required the intervention

of the DC Panjgur. The Doznap shareholders only allowed the
Mehmoodabad construction to proceed conditionally on the
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alignment of Mehmoodabad being changed towards the left bank
of the Rakhshan and on the sluice valve being closed until
the Doznap infiltration gallery is completed. The
construction of Doznap proceeded without significant delays
or problems.

The alignment and design of Doznap Infiltration Gallery
were changed after initial contract award but before
construction started based on suggestions fraom the sarrishta
and sharehaolders. In the original design the infiltration
gallery was an add on to the existing korjo and would have
supplied more water but would not prevent the routine
destruction of the korijo channel. The shareholders requested
that a system which provided them with less water but that
was maintenance free would be preferred. The recommendations
of the sarrishta and the shareholders were incorporated into
a revised design, the initial contract was terminated zand
the project was retendered.

The manhale covers at Deoznap were stolen immediately
after construction leaving the gallery vulnerable to
zedimentation. Additional expense will be entailed in
replacing the covers.

Results: Docrnap was producing in excess 1,0 cusecs during
the first month of operatieon. The measured flow rates at
Doznap korio are presented on figure 1.

Recammendations:

1. In the future a project description, written in englicsh
and Urdu, should be placed at *he tesildars office during
the tender period with an invitation to enter any complaints
which may result from the proposed worlk.

2. Manhole designs should be altered to make removal of the
covers more difficult.
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PALAD Water Sector Projects
Project Name: Nokabad Karez Rehabilitation (3041)
Project Location: Nokabad Karez, Koshkalat, Turbat

Project Description: Nokabad karez is an old karez which has
aroded to the extent that it is now entirely an open
channel. The water table has declined and the karez has been
allowed Lo die. Water levels collected at Imami karez,
located &0 meters to the nerth of Nokabad, indicated that by
lowering the level of Nokabad by 1| meter would revive the
karexz, It was established that the recharge zrea of Hokabad
could be lowered by 1 meter and sufficient gradient would
sti1ll be available to deliver the water to the command area.
The karez was also to be widened in the rechorge area to
allow more water into the karez. A kare:z boring would be
attempted to produce supplemental water to the karez,

Purpose: The purpose of this scheme was to revive the dead
karez so that the dying command area could be rehabilitated.
This was to be accompliched by lowering the karez invert to
interzect the current water table and by providing
supplemental water from = boring in the recharge area.

Project Identification: Froject brought to the attention of
FFPMU by the sarrishta and approved by DWC.

FPC-1 Approval: 04/04/87
Construction Started: 07/02/87
Construction Campleted: 04/05/88

Status: Operational
Contractor: Akhtar Ali

Estimated Cost: Rs 113,808
Actual Cost: Rs 112,746

Special Problems: The contractor was excessivaly slow and
has never demonstrated any sericus interest in the work. No
section of the channel was initially excavated according to
the design. The contractor has repeatedly disputed, without
any grounds, the quantity measurements and hsas shown a
disregard for the canstruction requirements. The sarrishta
has entered into these disputes on the side of the
contractor. Neither the sarrishta nor the contractor, whno is
himself a shareholder in this karez, demonstrated any
serious intent to rehabilitate the karez. Although the
performance improved somewhat when the water reached the
command area the contractors performance was at no time
satisfactory.
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Results: Water began flowing to the command area of this
karez, for the first time in many years, in January 19288. It
is estimated from this that more than 170 acre-feet of water
per year will be produced by the project. At the estimated
rate of consumptive uze this will allow for the vear round
irrigation of approximately 289 acres. Measuwred flaw rates at
the command ar=a cince the revival of the hkarez are
summariszed on figure 1 and are listed below:

Date Flow Rate (Cusecs)
02/14 0.14
02718 0.19
02/24 0,13
Q3703 0,473
03710 0.41
03/17 0,29
03/26 0,27
03/31 0.25

Three borings have been completed at Mokabad. The boring
data are summarized belcow:

Boring No. Distance From Depth Flow
Mother Well (fesat) (cusece)
(feel)
1 10 23 0,15
2 150 24 nominal
3 300 =4 nominzl

The borings were all terminated at zpproximstely 25 feet
depth when hard strata was encountered. 2ne of the three
baorings attempted at Naokabad is producing cignificant
quantities of cupplemnental water to the barec, approvimately
0,13 cusecs. The other two borings are proaducing neminad
amounts of water, The borings have besn completed with 4
tnech diameter perforated casing and are producing
significant quantities of water to the karerc.

Recommendations:

1. No bide from Akhtar Aly should, in the future, be
considered for any BALAD worlk.

2. Farez maintenance by the sharesholders, now that the karex
has been revived, should be monitored.

3. Farez borings should be added on as an item in all karez
rehabilitation work.
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BALAD Water Sector Projects
Project Name: Jukhiljo Infiltraticn BGallery (3113)
Project Location: Juhil jo Karez, Panijgur

Project Description: Juhiljo karez originates on the north
bank of the Rakhshan River and prior to the construction of
the infiltration gallery supplied a relatively small amount,
less than 0.29 cusecs, of water to the command area. The
project involved extending an infiltration gallery upstream
into the bed of the Rakhehan River. The infiltration gallery
consists of 470 meters of strainer pipe (0.045 slot) with a
gravel envelope and concrete collection/inspection chambers.

Purpose: The purpose of the scheme was to improve this
declining karez and tn provide perennial flow from Lthe
subsurface flow in the Rakhshan. & further purpose is to
introduce the idea of karez extension by infiltration
gallery, an idea with potentie)l for widespread applicaticns
on nullahs throuchout Makran., It was estimated that 0.4
cusecs of additional flow could be produced by the project.

Project ldentification: The project was identifisd by the
Fanjgur DCC in November 1987. The project was approved by
the DWC in Turbat.

PC-1 Appraoval: 0Z/04/88
Construction Started: ©7/24/88
Construction Completed: 08/07/88

Status: Operational
Contractor: Mohammed Munir
Estimated Cost: Rs 272,000
Actual Cost: Rs 200,042

Cost of FVC Fipe: Rs 384,250
Total Cost: ks 584,292

Special Problems: After construction was started &t Juhiljo
the surrounding landowners complained and stopped the work.
Although the land was not currently planted and would be
restored to it’'s original condition the landowners refused
to allow the extension of the karez across their land. This
issue was resolved with great difficulty and finally
required the intervention of the DC Fanjgur. The landowners
only allowed the construction to proceed when the alignment
of the infiltration gallery was shifted. The new alignment
will probably result in some loss of water since the
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landowners did not allow the gallery to extend beneath the
Rakhshan. The bund systems constructed to develop the
agricultural land in question were completely destroyed in
the flooding in duly 1988, The infiltration gallery was
shortened by approximately 20 meters to accommodate the
landaowners.

Results: The infiltration gallery is currently operating and
has more than tripled the water supply to the karez. Flaw
rates have ranqed from 0.002 to 0,004 cusecs per linear
meter during the monscon season the flow rate will decline
as the Rakhshan Kauwr drains and the water table declines in
the dry season. The contractor ran a well organized and
efficient job. The trenching, production of filter material
and backfilling were all accomplished in a single efficient
operation., The contractor demonstrated that he had learned a
great deal about construction organization on the previous
project completed at Takhan Infiltration Gallery. The
infiltration gallery is currently operating beyond
expectations and the water is being utiliced by the
shareholders for irrigation of the command area.

The imnfiltration gallory was in place during the repeated
heavy flooding of the Rakhshan River in July 19288. The peak
flood during July, esstimated by the local inhabitamts to he
a flood of zpproximately a fifty year return period, did not
damage the collection chambers or the pipe. Minor ernsicn of
the rip rap swreounding the chambers was observed, The scour
in the river bed, even under these wnusval flocoding
conditions was minimal and was legs than anticipated.

Recommendatiaons:

1. In the future & project description, written in english
and Urdu, should be placed at the tesildars office during
the tender pericd with an invitation to the public to enter
any complaints which may result from the proposed work.

2. Scour depth in the Rakhshan is much less than previously
thought. Bawsed on the performance of Juhiljo during the
intence flcooding in July 1988 it is considered safe to place
infiltration galleries at depths of 2 minimum of 1 meter
below the ground surfece, rather than Z neterse, the previous
design criteria.

2. The karex flow rate <hould be monitored for the duration
of the BALAD project,

4., The korjos in Fanjgur should be replaced with
infiltration galleries whenever pocssible t2 increase
productivity and to decrease maintenance costs.
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BALAD Water Sector Projects
Project Name: Mehmoodabad Infiltration Gallery (3117)
Project Location: Mehmoodabad Karez, Fanjgur

Froject Description: Mehmoodabad karez originates on the
south bank of the Rakhshan River and supplied a relatively
small amount of water, less than .25 cusecs, to the command
area. The project involved extending an infiltration gallery
upstream into the bed of the Rakhshan River. The
infiltration gallery consisted of 400 meters of strainer
pipe (0.045 slot) with a gravel envelope and concrete
collection/inspection chambers.

Purpose: The purpose of the scheme was to improve this
declining karez and to provide perennial flow from the
subsurface flow in the Rakhshan. A further purpocse is to
introduce the idea of karez extension by infiltration
gzallery, an idea with potential for widespread z2pplications
on nullahs throughout Makran., It was estimated that 0.4
cusecs of additional flow could be produced by the proiect.

Project Identification: The project was identified by the
Fanjigur DCC in November 19387. The project was apgproved by
the DWC.,

PC—-1 Approval: 0O2/04/68
Construction Started: 0Z/24/88
Construction Completed: 01/05/88

Status: Dperational
Contractar: Mohammed Ham:ah
Estimated Cost: Rs 178,000
Actual Cost: Rs

Cost of FVC Fipe: Rs 200,000
Total Cost: Rs

Special Praoblems: After construction was started at
Mehmoddat-ad the shareholders from Doznap, a korjo located in
the Rakhuvhan River approximately S00 meters downctream from
Melimoord-bad, complained and stopped the work. This issue was
resolved with great difficulty and finally required the
intervention of the DC Fanjgur. The Doznap shareholders only
allowed the construction to proceed conditionally on the
alignment of Mehmoodabad being changed towards the left bank
of the Rakhshan and on the sluice valve being closed until
the Doznao infiltration gallery is completed. The excavated
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channel and the downstream manhole excavation were infilled
twice during construction due to flooding in the Rakhshan.
Construction was halted for approximately two months due to
flooding.

Results: Duwring construction the flow rate in the karez
increase from 0.15 to 0.4 cusecs. Flow rates measured
subsequently are presented on figure 1. The downstream S0
meters of the infiltration gallery is censtructed in
relatively impermeable material. A significant loss of
potential water production resulted from the forced change

in alignment.

Recommendations:

1. In the future a project description, witten in english
and Urdu, should be placed at the tesildars office during
the tender period with an invitation to enter arny complaints
which may result from the proposed wark.

2. Experiments should be conducted to determine if the flow
at Mehmeedabad has any influence on the Doznap korjo flow
rate. The flow rate at Doznap should be continuously
monitored while the valve at Mehmoodabad is shut and any
increase in flow rate should ke noted.
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Project Summary
BALAD Water Sector Projects

Project Name: Nokjo Infiltration Gallery (3116)
Project Location: Nolkjo Korjo, Fanijgur

Project Description: Nokjo korjo originates or the north
bank of the Rakhshan River and prior to the construction of
the infiltration gallery supplied a relatively small amount,
less than 0.25 cusecs, of irrigation water to the command
are2a. The project involved extending an infiltration gallery
upstream into the bed of the Rakhshan River and praoviding a
lined concrete channel, a pipeline, and a siphon to convey
the water to the command area. The infiltration gallery
consicsts of 270 meters of strainer pipe (0,045 inch slot
size) with a gravel envelope and concrete
collection/inscection chambers. A total of 250 meters of
pipeline and siphon and 257 meters of concrete channel are
also provided.

Furpose: The pwpose of the scheme was to improve this
declining korjo and to provide perennial flow from the
subsurface flow in the Rakhshan. A further purpnse is to
introduce the idea of korjo improvement by infiltration
gallery, an idea with potential for widespread applications
on nullahs throughout Makran. It was estimated that 0,43
cusecs of perennial flow will be produced by the project.

Project Identification: The project was identified by the
Fanjguwr DCC in November 1987. The project was approved by
the DWC in Turbat.
PC~1 Approval: D4/04/E8
Construction Started: O©5/16/88
Construction Completed: 10/24/88
Status: DOperational
Contractor: Muhammad Naseem
Estimated Cost: Rs 420,000
Actual Cost: Res 245,184
Cost of FVC Fipe: Rs 434,374
Total €Cost: Rs 775,558
Special Problems: The heavy flooding during the summer
monsoon of 1988, the largest flooding since 1944, inundated
the trenches several times during construction. Substantial

delays occurred by no major damage was sustained. The open
channel and flood protection bund portion of the system was
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replaced with a FVC pipeline based on flood level
cbservations during the monsoon floods. This design
alteration resulted in savings in the estimated contract

cost.

Results: After completion in October the infiltration
gallery produced approximately 0.93 cusecs of water to the
Nokjo command area. This flow rate is expected to decline
somewhat with time and to stabilize at approximately 0.3
cusecs. At measured consumption rates in the Turbat area the
infiltration gallery should produce sufficient irrigation
water for approximately 45 acres. The projected Internal
Rate of Return for the project, over a ten year period and
assuming a 9 per cent annuwal maintenance cost, is 16 per
cent. The contractor was co-operative and ran a reasonably
well organized job,

Recommendations:

1. Scour depth in the Rakhshan is much less than previously
thought. Based on the performance of Nokjo during the
intense flooding in July 19882 it is concsidered safe to place
infiltration galleries at depths of a minimum of ! meter
below the ground surface, rather than 2 meters, the previous
design criterta.

2. The karez flow rate should be monitored for the duration
of the BALAD project.

3. The korjos in Fanjigur should be replaced with
infiltraticn galleries whenever passible to increase
productivity and to decrease maintenance coste.
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BALAD Water Sector Projects
Project Name: Hand Roring in Karezes: Turbat

Project Location: Challo, Tump, Rizai, Sohrani, and
Baluchabad Karezes located in the Turbat vicinity.

Project Description: Small diameter, approximately 2 inch,
borings are advanced to a maximum depth of 150 feet inside
the recharge zone, i.e. in or near the mother well, of the
karez to provide supplemental water from shallow artesian
conditions, Boring is accomplicehed using hand operated
percussion techniques.

Purpose: To provide supplemental flow by gravity to existing
ltarezes from shallow artesian conditions. An increase in
flow of ten per cent is the target.

Project Identification: Ten sites were originally proposed
by TA team to give a geographical spread. Six sites were
selected/approved by the DCC based on unknrown criteria. The
projects recommended by the DCC did, however, realize a
geographical spread and were recommended for implementation.

FPC—-1 Approval: 0O?/15/&86
Construction Started: 12/09/86
Construction Completed: 07/07/87

Status: Operational
Contractor: Sabir Ali BGhichki

Estimated Cost: Rs 180,000
Actual Cost: Rs 100,161

Cost of FVC Casing: Rs 1,075
Total Cost: 101,276

Special Problems: Insufficient bids were received when the
project was first tendered. Only two bids were received the
second time. Hare: workers who traditionally do the hand
boring do not have the sophistication to understand BALAD
kridding procedures, Although the work was excessively slow
no particular problems were encountered. Hand boring
provides very small diameter hole and it is impossible to
drill if hard material is encountered. No meaningful samples
can be collected. Collecting flow measurements inside the
karez to monitor the results is extremely difficult. Two
sites, Shaida and Muslimabad, were abandoned since the
sarrishtas did not want the borings, even though the harezes
were recommended by the DWC for this work. These karezes
were substituted with Schrani and Razai. The work at Azian
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was abandoned due to hard rock in the subsurface.

Results: Although difficult to verify each of the completed
borings appeared to be at least marginally productive. Flow
increases appeared to range from 5 to 20 per cent. At Challo
karez very shallow borings, less than 20 feet, produced
positive results. Since no regicnal confined aquifer is
known to exist in the Turbat area (WAFDA, 1984) it would
appear that the supplemental water is being produced by
tapping the underflow beneath the karez rather than a true
confined aquifer. See attached table for individual results,
The borings at Challo karez were not cased and appear to be
collapsed aftter approximately @ monthe of operation. The
borings at Sohrani were cased and are still producing
significant quantities of supplemental water.

Farez Boring Depth Flow Increase
(feet) (cusecs)

Raluchabad 1 15 0,19
Challo { 47

2 13

= 16 0.42
Tump 1 a1 0.3

2 86
Sohrani 1 27

2 16

3 21 0.4
Fazai 1 21

2 g

Recommendations:

1. Boringe should concentrate on the recharge zone of the
hareres since the souwrce of the water does not appear to be
a confined aquifer. _

2. Borings should be cased with perforated FVC pipe to
extend the life of the welles,

Z. Bince the results of thise pilot project indicate that
chances for success are good a mechanical rig of some sort
should be purchased. An auger rig of the tvpe used in soil
exploration programs would be ideal. Larger diameter holes,
four or six inch, suitable for the inct=zllation of FVE
strainer and gravel envelopes should be completed.

4. Varez flow rates should be monitored periodically to
determine long term results,
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BALAD Water Sector Projects
Project Name: Hand Boring in Karezes: Mand

Project Location: Bullo, Hikaluk, Garibad, and Fhullabad
Farezes in the Mand vicinity.

Project Description: Small diameter, approximately 2 inch,
borings are advanced to a maximum depth of 150 feet inside
the recharge 2one, i.e. in or near the mother well, of the
karez to provide supplemental water from shallow artesian
conditions. Boring is accomplished using hand operated
percussion technigues. Sucessful borings are completed with
2 inch diameter perforated casing. If sufficient water or
hard rock are encountered before 150 feet the hole is
terminated and additional borings in the same karez are
attempted.

Purpose: To provide supplemental flow by gravity to existing
karezes from shallow artesian conditions. An increase in
flow of ten per cent is the target.

Project ldentification: Kareces were celected by the DWC and
were recommended by the BALAD Froject bacsed on a
geographical spread.

PC-1 Approval: 0S/12/87
Construction Started: 10/2%9/87
Construction Completed: ©1/14/88

Status: Operational
Contractor: Sabir Ali Ghichki

Estimated Cost: Rs 131,400 (Rs 32,850 for each well)
Actual Cost: Rs 171,400

Cost of FYC Fipe for Casing: Rs 2,700
Total Cost: Rs 124,100

Special Problems: It was not possible to visit the cites
during or prior to the boring operation due to travel
restrictions on the BALAD staff due to anticipated civil
disturbances. Monitoring of karez flow rates prior to
borings was, therefore, not undertaken.

Results: BEorings in three of the four karezes attempted were
sucessful in providing supplemental water to the karez. One
well at Hikaluk, Bullao, and Ghribabad were sucessful. The
boring attempted at Fhullabad was not successful. A table
presenting the individual results is attached.
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Karez Boring Depth Flow Increase

(feet) (cusecs/per cent)

Bullo 1 148 0.15/18
2 0 Ni 1

Ghar-ibabad 1 32 0.08/20

2 70 0.17/25

Hikaluk 1 35 0.14/11
<2 25 Nil
Fhullabad 1 150 Nil

Recommendations:

1. Karez borings in the Mand area and periodic monitoring
should be continued.
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BALAD Water Sector Projects
Project Name: Hand Foring in Farezes: Fanjgur

Project Location: Mir Ketchi, Nokay, Nakam, Mirabad, and
Abdul lahbtad Karezes located in the Fanjqur vicinity.

Project Description: Small diameter, approximately 2 irnch,
borings are advarnced to a maximum depth of 150 feet inside
the recharge tone, i.e. in or near the mother well, of the
Larez to provide supplemental water from shallow artesian
conditions., Foring is accomplished using hand operated
percussion techniques. If sufficient water or hard rock are
encountered before 150 feet the hole is terminated and
additional borings in the same karez are attempted.

Purpose: To provide zuoplemental flow by gravity to existing
barezes from shallow artesian conditions. An increase in
flow of ten gper cent is the target.

Project Identificatiom: Farezes were selected by the DUC and
were recommended by the BALAD Froject based on a
geographicsl spread.

PC-1 Approval: 01/27/87
Construction Started: 05/18/86
Construction Completed: 10/28/87

Status: Operational
Contractor: Sabir Ali Ghichki

Estimated Cost: Rs 209,400
Actual Cost: Rs 194,710

Cost of FVYC Casing: Rs 1,615
Total Cost: 155,946

Special Problems: Incufficient bide were received when the
project was tendered. VFarez workers who traditionally do the
harnd boring are nor sophisticated enough to understand
bidding procedures. Although the work was excessively slow
no particular problems were encountered. Hand boring
provides very small diameter hole and 1t is impossible to
dril) i hard material 1s encountered. No meaningful samples
cen be coullected. Collecting flow measurements inside the
bare: to monitor the resulte is extremely difficult. One
approved bLarec, Lugmanabad, was abandoned since the
sarrishta indiceted that he did not want the work in his
barec.

Results: At least one of the borings in e=ach karez, with the

C-5



exception of Abdullahbad and Nakam, was successful in
providing significant supplemental water.

Karez Boring Depth Flow Increase
(fest) (cusecs/per cent)

Mir Ketchi 43
410

o0 0.22/16

d N =

15
35
70 0.08B/16

Z0

Naukay

DU -

Mirabad 91
95 0.06/7100

45

(9% o IS

96
45

44

[ i 2% IS

Fhullabad

[N

156

Recommendations:

1. Borings should concentrate on the recharge zone of the
karezes since the source of the water does not appear to be
a confined aquifer,

2. Borirngs should be cased with perforated FVC pipe to
extend the life of Lthe wells,

2. Gince the results of this pilot project indicate that
chances for success are good a mechanical rig of some sort
should be purchased. An auger rig of the type ucsed in socil
exploration programs would be ideal. Larger diameter holes,
four or six inch, suitable for the installation of FVC
strainer and gravel envelopes should be completed.

4, Farer flow rates should be monitored periodically to
determine long term results.



Project Summary
BALAD Water Sector Projects

Project Name: Hand Boring in Karezes: Fidarak I

Project Location: Sar-i-Minab, Waqf, Raisabad, Gowali Mallk,
and Sar-i-Joh karezes in Fidaralk.

Project Description: Small diameter, approximately 2 inch,
borings are advanced to a maximum depth of 100 feet inside
the recharge zone, i.e. in or near the mother well of the
karez, to provide supplemental water from shallow artesian
conditions. Boring is accomplished using hand operated
percussion techniques, Successful borings are to be cased
with perforated FVC.

Purpase: To provide supplemental flow by gravity to exicting
karezes from shallow artesian conditions. An increase in
flow of ten per cent is the target.

Project Identification: All of the karezes in Fidarak have

been identified for boring. Since boring has not been tried
in this area previcusly five Larezes wore randonly celected
for the initial trial.

PC-1 Approval: 0O5/05/88
Construction Started: 06/23/88
Construction Completed: 10/23%/68

Status: Contract terminated/Borings in three Larezes
operational

Contractor: Sabiir Ali Ghichhki

Estimated Cost: Rs 101,700
Actual Cost: Rg 756,9F0

Cost of FVC Casing: Rs 10,360
Total Cost: Re 47,750

Special Problems: The work proceeded very slowly. This was
apparently due to disputes between the contractor and his
laborers. The contractor showed no serious intent to
complete the work even after numerous warnings. Even =zfter a
time extension was granted only 5 per cent cf the work was
completed, The contract was terminated after only three of
the five karenes were completed due to lack of performance
on the part of the contractor,

Results: Three borings were successfully completed and cased
each in Sar-i—-Minab and in Wagf kareczes. Two borings were
successfully completed at Gwali Mallk kare:z, The borings
produced approximately 0.2 cusecs of supplemental flow to
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each karez.

Fares Borings
Sar—i-Minab 1

2
Gwali Malk 1

2
Waqf 1

2

3

Recommendations:

Depth

30
20

T

En)

12
15

&4
26
10

(ft)

Casing

inch
inch
inch

[N

irch
inch

[N}

inch
2 inch
Nil

NN

perf,
perf,
pert,

pert,
perf,

pert,
pec-f,

1. Borings should ke continued in the Fidarak area as
results thus far have been successful.
2. Sabir Ali Ghichki has now been terminated from two
different boring contracts and should not be considered for

any other BALAD work,
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Project Summary
BALAD Water Sector Projects

Project Name: Hand Boring in Karezes: Fidarak IT1, (3190-
3194)

Project Location: Kaur-e-Sai Kalikat, Zerdien—-Gungan, Bund-
e-Joh, and Malikahad karezes in Fidaralk.

Project Description: Small diameter, approsimately 2 inch,
borings are advanced to a maximum depth of 100 feet inside
trhe recharge zone, i.e. in or near the mother well of the
karez, to provide supplemental water from shallow artesian
conditions., Boring is accomplished using hand operated
percussion techniques. Successful borings are to be cased
with perforated FVC.

Purpose: To provide supplemental flow by gravity to existing
karezes from shallow artesian conditions. An increasze in
flow of ten per cent is the target.

Project Identification: 211 of the karezes in Fidarak have
been identified for boring.

PC—-1 Approval: O5/05/98
Construction Started: 10/15/88
Construction Completed: 12/08/88

Status: FBoring in &1l of the karezes, with the exception of
Malikabad, were successful and are operational.

Contractor: Waris Baluch

Estimated Cost: Rs 101,750
Actual Cost: Rs 112,476

Cost of FYC Casing: Rs 3,016
Total Cost: Rs 115,676

Special Problems: The work progressed satisfactorily without
significant problems.

Results: A total of 15 boring in the five karezes were
completed and 13 of those boring were successful and were
completed with 2 inch diameter pvec casing. Flow sets from
the boring range from 0.05 to 0.10 which is in all cusecs at
least a ten percent increase in the karez +low.
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Ferez Borings Depth (ft) Casing

Faur-i-saur { 10 2 inch pert, 10
2 46 2 inch perd, 40
R 30 2 inch pert,
4 20 2 inch perf,
kali ket 1 40 2 inch pe-r. 40
2 2 2 inch perf, 32
3 X5 unsuccossful
Zordain-Cungan i 1% T oimch perée, 10
2 25 2 inch pertd, 05
3 45 D inch perf, 4%
4 26 2 inch perf, 20
Band-e-Joh 1 47 2 inch perf, 47
2 25 2 inch perr, ZS
R 28 2 inch perf, 22
fFlaiiiatad 1 1440 2 inch parf, 50

1. Boriros showld be continved inm the Ficdaralk area ac

e

Recommendations:
i

resigl b farr nave been succzgssful.,.

t
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Project Summary
BALAD Water 3Sector Projects

Project Name: Zankani Recharae Dam {(2019)

Project Location: Zankani damsite is located opprovimately
2.5 kilometers north of Siri-Kan village or 5.5 kilometers
north of Turbat.

Project Description: Zan.ani Kauwr 1s cne ef the larger
drainages in the Turbat area and is the source of several
karcses. Two =mall earthfill dams were constructed on
Zankani nullah near the apex of the elluvial fan. A natural
saddle between the dam was used to ceonstruct an emergency
apillway. Impermeable shale bedrock was found at a shallow
depth in the reservoir area and it was determined that
recharge could only be enhanced in the downstream alluvium
in the nullah bed. The erast dam ie provided with an ocutlet
conduit which will limit the outflow in Zankani Faur to a
mestimum rate of approxrimately 4% cusecs when the dam is
full. A gabion spillway is provided to accommedate larae
storm evenls., The spillway design i1s based on the 100 vear
24 houwr storm under AMC 11 conditions.

Furpose: The scheme is designed to increase the infiltraticn
to bthe zhallow aquifer from which the downstream bareces
feed., Storm runcoff will be detained in the Zzxnbani reservoir
and tihe outflow will be reduced to a level which
aporosimetes the infiltration eapacity of the nullah. The
peak flow in the nullah for normal storms will bte reduced
and the hydroagraph will be extended.

Project Identification: Selected from a list of delay aetion
dams proeoposed by the [rrrigation Department and approved by
the DUC.

PC—1 Approval: 07/29/87
Construction Started: O35/28/88
Construction Completed: (u/31/88

Status: DOperational
Contractor: Gul Jdan

Estimated Cost: ke 3,545,444
Actual Cost: 3,635,901

Special Problems: Minor delayes occurred due to inadequate
planning for the installation of the culvert pipe. A areat
deal of supcrvicsion and training were required to insure
that proper fill material was used and proper compaction
achieved. Some of the material cxcevated from the spillway
vas unsuitable for the cmbankment fill and the borrow pit
excavation waes concsequently increased over the estimated
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quantity. This resulted in a cost overrun of approrximately S
per cent.

Results: The dam is now operational and the runoff from
Zankani Kaur is now reduced to a maximum flow rate of
approximately 45 cusecs under reservoir full conditions. The
reservoir, once filled, will require approximately S days to
drain thus increasing the infiltration cpportunity time. The
reservolr was floonded twice during construction. The
downstream harezes are being monitored to determine the
impack of the dam.

The contractor ran & relatively well organized job. With the
enception of the installation of the outlet culvert thers
were no substantial delavys in progress. The contractor
learned a great de=sl about compaction. about selection of
f1ll material, and g=rneral construction organization during
the cource cf the projsct.

Recommendations:

{. The performance of the reservoir and the outlet chould be
closely monitored to determinpe if the outlet conduit is
adequate. The outlet arifice is currently restricted by SO
per cenkt by a reducer plate. The spillway is intended to
operate only in storms of greater than a two year return
pericd. The outiet crifice should be adjusted based on
cheervations zxftcr storm events to mastimize the benefits of
the dam. Idexllv all of the water flowing from the outlet
shouwld be abscorbed 1nto the nmullah alluvium before reaching
the Fetch.

2. When the spilluay bocomse coperational the area downetream
from the spillwsy agron sheould be ingpected for erosion.
Mainmtenance cperaticonce should be undertaben as required.

J. The inlet to the conduit should be inspected fellowing
the first storm eventse. It is probable, particularly during
the first storm events, that debris will collect on the
trash rack which will require removal. The inlet should be
rovtinely inspected and cleaned following storm events. The
cellected debrie moy be romovable by burning.



BALAD Water Sector Projects
Project Name: Shahwani Trial Check Dam (3024)

Project Location: Shahwani nullah, approximately 6
kilometers cast of Turbat on the north side of the Turbat
Hochab road

Project Description: A small =tone weir with a gabion
over flow section was constructed as a trial check dam.

Purpose: The structure was intended as a trial to observe
lozal construction technigues, to 1nvestigate using only
gabion overflow sections on chech dame, and to observe
sedimentation during the coming rainy szason. The dam was
intended as a trial to be cenctructed before the winter
rainy seaszon. The dam would operate to 1ncrease recharge
inte the shallow aquifer in thne vicinity of Jusak from which
several kareoes, currantly dead due to the declining water
table, derive thelr water.

FProject Identification: Selected from a list of delay action
damz praposed bw the Irriqation Department and approved by
the LWC.

FC—-1 Approval: 12:704/86

Construction Started: Q4/27/87

Construction Completed: oO7/30/27

Status: Operzbtional

Contractor: Gul-Jdan

Estimated Cost: Re 1&£7,1252
Actual Cost: ks 155,909

Total Cost (Including Feazibility): Rs 211,939

Special Froblems: The schome was planned as a trial

skructure to collect information about contractors abilities

with gabion work as well as to collect some exporience of
the cperation of the propused chech dam:s during the winter
rainy The schoeme was proposcd to cost less thean
$10,000 =0 that a purchaze2 order type contrect would allow
guick contracting and construction. A design storm of & year
retern period was used to minimize the cost. Contracting
tool much longer than enpectod and the project misced the
Fainy season.

Results: The scheme was not begun in time for the winter
teimy scason and was therefore expanded by the addition of
an apron {for scour protection to enbanceo the life of the
project. The contractors operatian was well organized and
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proceeded without significant delay. The gabion work was far
better than expected. The contractor was responsive and
cooperative. The spillway suffered considereable damage in
the winter rainy season of 1988. The damage resulted from a
storm which produced nearly 1000 cusecs pealk flow in January
1988. The cause of the damage was a failure of the apron due
to unrestrained riprap being eroded by overflow from the
spillwav. The apron and spillway have since been repaired
and the dam has simnce passed peak flows of approximately 950
cusecs without sustaining any damage. The reservolr has been
filled sit times during 1988.

Recommendations:

l. Gebion construction should use gabions woven at the site.
The woven gablons will be superior to the manufackured spot
walded gabione avzaileable 1n karachi.

2. Gabion wire of SWG 10 gauge is sufficient. bo. 2 bars
(l/4 inch digy are insurticient for gabion perimeter
reinforcement, Fulture ocabion work will specify Z/8 and t/2
inch dia perimeter reinforcement on a trial bacsis=,

J. Gabiron work should be encouraged since the contractors
are able to perforin unenpectedly well at this work.

4. A second check dam should b2 construczted further
downstream on Shahwani to operate in ceries with this dam.



Project Summary
BEALAD Water Sector Projects

Project Name: Shappuk Checl Dams (30Q20)

Project Location: Shappul nullah, approximately 1.5
kilometers north of the Turbat Hoshab road on Shappuk Kaur,
approsimately 40 kilometers east of Turbat on the Turbat
Hoshab road.

Project Description: Two 3mall gabion weirs were constructed
on Shappulk Kaur to operate in =series as delay action dams
and water spreading devices. The weirs are designed, as per
the project paper, to be raised as they fill with sediment.
Downstream aprons have been decsigned to protect against
sCour. Mo maps of this area are avai . able and the spillway
has thus been desianed to wtilize the full nullah width.
Shappul: 15 a particularly good nullah for check dam
constructicon in that the karezes associated with Shappuk run
up the nullah rather than perpendicular to the nullah as is
generally the case. The arrangement of the three target
karezes; Shappuk, Shirchuppi, and Uk#¥ai, indicate that their
primary recharge is derived from the Shappul nullah rather
than from the kKetch Kaur.

Furpose: Thc scheme is decigned to increase the infiltration
to thoe sihaliow aguifer from which the tihree downstream

barcezee 1n Shappul feed.

Froject Identification: Scleccted from a list of delay action
dams propozed by the Irrigation Department and approved by
thie DuiC,

FC—-1 Approval: 04:06/86
Construction Started: G&/17/87
Construction Completed: 10/25/87

Status: Operational
Contractor: Gul-Jdan

Estimated Cost: Rs 330,110
Actual Cost: Res 316,529

Total Cost (Including Feasibility): Rs 431,474

Special Froblems: The contractor did not provide for the
specified poarimeter reinforcement in his bid due to his
inatnlity te understend the gpecifications. His claim to
recover this additional cost was analyzed and accepted. The
monitor wells installed during the damsite exploration
progi-an were destroyed by vandales.
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Results: Contractor did an excellent and well organized job.
The dams have operated as anticipated and have filled seven
times during 1988. Sediment deposition in the reservoirs has
been leszs than one foot during the first year of operation.
Monitoring results are attached.

Recommendations:

1. Gabion wire of SWG 10 gauge ic sufficient. No. 3 bars
should be used for perimeter reinforcement.

2. Contractor is not providing gabion partitions. The
construction is acceptable, for the gabion sizes used, and
future BOD's eshould reflect this construction.

Z. Gabiorne placed entirely beneath the ground surface do not
require perimEtor reinforcenent. Tatr e D003 should reflect
this construction.
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Project Summaries
BALAD Water Sector Projects

Project Name: Miskeen Check Dam B (3066)

Froject Location: Miskeen Kaur is located near the village
of Jusal immediately east of Turbat. Mishkeen B is located
approximately 3.5 kilometers north of the Turbat-Hoshab road
on the eastern portion of Miskeern haur.

Froject Description: A series of threc check dams were
constructed in the upstream reaches af Mizkeen Fawr. Miskeen
B i3 an ewrthen bund approsimately 3 meters high with a 1.5
meter high gabion epiliway desianed for the 25 vear 24 hour
storm. The reservoir area of the check dam 1s approsimately
(% acre-feect, An additional bund was constructed to protect
bund farms currently 1In oporation on the west side of the
reservolr.,

Purpose: The purpose of the scheme 135 to spread the
hydrograpiv and delay the floocd runorf thus increasing the
infiltration cpportuni®y tim2 and the around water recharge
to the shallow aquifer which feods the karezes which derive
from this nullah.

Froject Identification: Fro siccted from a list of
propaced dolay action dam Cpreopared by bthe Irrigation
Deparbament. Froject approved by the DelC.

~

FC-1 Approval: O3,/ 1o 67
Construction Started: 11/10/E7
Construction Completed: ©L./10,23

Status: Cperational
Contractour: Atta-ruhzsmmed

Estimated Cost: ks 448,000
Actual Cost: F= 405,496

Cost of Froject Supplied Material: Rs 1339
Total Cost: Re 407,8;3

Special Froblems: Contractor had no previous enporience with
compaction. A training program ubilizing the plate
compactors fraom the ACE cquipmont was organized for theoe
contracter. Resulbs wore sabisfactory. The contractor
cxpericnced difficulty in forming gabions with tho specificed
QUG & wire. The agabione are, however, sabtisfactory.

Results: The contractor was educated in soil compaction and
quality contreol. Savings in the estimated cost were realized
due to the use of larger gabion size at the site than were

D-10



assumed in the cost estimate. The embankment slopes as
constructed were lower than designed. This slightly
increased the gabion requirements in the abutments and the
stone pitching. The stone pitching on the downstream face of
the dam was eliminated to account for this diffterence. The
aquality of the larger sized gebions is adequate. The quality
of the gahion work was sub-standard and qenerally sloppy.
The reservoir was filloed several times during the svmmer and
once during Movemnboer of 1988 ond the effects on downstream
Larwzos are being monitored.

Recommendations:

1. A water epreading oscheme chould be considered on Lhe
downstirream portion of Miskesn kaur.

2. BWEG 8 wire should only be specificd on the qabion faces

enposed to flowing water.

D-11
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Project Summaries
BALAD Water Sector Proj=cts

Project Name: Mislkeen Check Dam C (20&67)

Project Location: fPiskeen Kaur is located near the village
of Jusak immediately east of Turbat. Miskeen € is located
approsimately 3.5 kilometers north of the Turbat-Hoshab road
on the west branch cf Miskeen Kaur.

Project Description: A series cof tnrev check dams were
conztructed in the upstream reasches of Mskeen Kaur. Miskeen
C., the largest of the three, is «n earthemn bund
apprasimately 4 meters high with a gabron spillway designed
for the 25 yvear 24 how <torm., The recscrvolir areca 1s
approximately 22 acre-—-fect.

Purpose: The purpocse ot the schems is to spreasd the
nydroaraph and delay the flood runctt thus increasing the
infilbtration opportunity time and tie ground water recharge
to the shallow aquil fer which feeds ke karezes which derive
from this nullah.

Project Identification: Froject =clocted from a list of
propesed delay action dan sitez pregared by the Irrigation
Dopartmont., Froject approvoed by the DWC,

PC-1 Approval: 1070887
Construction Started: 117135727
Construction Completed: 02/, 805

Status: Uperational
Contractor: Gul Jdan

Estimated Cost: K=z 751,523
Actual Cost: Rs 734,025

Cost of Projecl Supplied Material: ks O
Total Cost: ks 759,974

Special Problems: Contractor had no previous experience with
caonpaction. Conciderable effort was cxpendaed to educate the
contractor 1n co1l compaction. A training program was
arganized in the use aor jack hammerz to cubt the key trench,
ared 1in the vze of plaete compactors to achieve the desirced
conpactioen. The cistorn and apron were increasied during
conslruction from 0.9 to 1.0 metors, Gabhion size an tho new
cpron construction was also reduced. The riprap used in the
lower apron was of insufficient weight, This was improved
considerably in the upper apron.



Results: The contractor and the contractors workers were
trained in soil compaction. The contractor was responsive
and the workmanship was very good. The job was performed in
an organized and efficient sequence. Savings were realized
due to larger gabion sizes being approved cn site than were
ascsumed in the cost estimate. The reservoir has filled siu
timecs dwring 1988 and is functieoning as designed. The
resultsz are being monitored.

Recommendations:

1. hiumber 3 rebar was used as perimeter reinforcement for
the gabion work. This reinforcement is adequate and is
recommendsd for future gabion worlk.

2. Flate compactore {(from ACE eqguipment} should be released
to line agencies as scon &g possible to insure their
avallability to contractors.

3. In structures higher than 2 moeters the cistern and apron
should be at least | meter in thickness.

4. A second check dam to operate in sories with Miskeen C
should be considered on Mirani Faur.

D-13
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NEH _KAREZ ECONQHIC

New karez construction is on—going in several areas within
Makran. Imn the Turbat Dictrict new karezes are undor-
development near Gami, Tump, and Suleda. In Fanjour new
kareces are under development on the ezst side of Fanjgur
and in the remote Faroom reqion. The oldest karesz in Faroom
is eloven years old and currently at least four karezss are

’
operating in this area, Hahaappear to be wnder ernansion.

Verbal reports indicate that a typiczal expense associated
with the develupment of a new hare:s includjng rﬂrw:

L
construction and land preparation, ic in the crdzr of
Fra, 2,000,000, “L@L]f'r tdata are scare,

crrrrently

I

EALAD s collocted economic data of Eayan

being Zeveloped in the Tump area. The hare:
cedlested by BALAD enciologist, Abdul Rashid
intetrvizes with the sarrigshta and shacrehelderss, The dsta are

summary vad bed cwe

: Bayan
1 : Balicrns, Turbat Dictrict
hta : Mir Bayan
Hangams : 17
Construction
cuet fkarecs) : Fs. 1,400,000
Total cost Land,
_evaling
Bulldoser hours : I,200 (16 hangzms) *
Rertal cost pard for
Bulldozer rental from
Agricultuwre Dapt : Rs. 180/,
More probable Bulldo
op2rating Cost (CW
Eetimeate) : Re, AV3/h
Total Command Area : oS¢ Acres (L7
hangame)

* Land leveling still in progress.

Cost Farex : Rs. 1,400,000

Actual Cost Land

Devel opment : Re., 669,375 {(bulldeozer rental cost)
Actual Total Cost : Rs.2,069,275 (17 hangams)

Probable Land

development cost

(based on realistic

dozer hire rate) : Rs. 1,755,250

Vi



Fealistic Estimate
of Non subsidized
tctal cost : Re.3,15%,250,

The develcpment cf the ccmmarnd area is considerably
subsidized by ths Agrizuliural Dept. The bulldozer rental
paid by the develop=r is Rs.180 per houwrs. The CuW estimates
thxt the actunl ceszt 18 Rs,. 472 per howr.

currently under development,
sroient water utilization since the
Leme 7.5 acre—fh/acra, I00 acre-fesh

ate of 0,22 cusecs, will be

To suppart ths
assuming ralativ
Ealmer 1
per year,
requiresd,

[

Bayan vYarez, during 19368, was
. The sarrishhts 13 reportedly
ne barez. This will incrsase the
capital expe 1 doubktifl 1§ the 0.5 cusec goal
csn b reasche ernt flow rate sufficisnt water
wili he avail 25 acres of cultivation. Internal
Rate of Retur y cf conditions have heon
conputad oo = b=lgw. Nt retuwrr pse acre is
aceumed to bo orz, 2 ooy the BALAD Froject Paper,
P
B AT
TIME Cop BULLDY ATTUAL EULL - ACTUAL BLEL -
FERTLD FamTAL COZER CORT 0,9 DAZER CO3T .2%
CLZED SLO FLDW CUZED FLOW
10 year =0, 05 -0, 12 -0, 2
20 yvear G, 05 0.0 =005
S0 year 0.0% 0.0 0.02

It weould sppese {from this cuwrsory analysis that the Ravan
iareT inoz Yrvvestinonbk, Even 14 it gt Lho eapechtations
of 1ty deve) ot donbibfal (o tho TRR 14
nhnacoentabl able that sccial faztors, suwoh as
the lack of : ment opportunities and the eocid
prestigs of land, are important in new karaz

devalopment,

the sorriehba of Basyan Eares, intends to sell

M haren, i ane hangam, which refeirs in this
to 2.9 acres of land with 10 hows of water righbs per
by Mir Boyan irtords to ash Rgod lac. The pohkertia
revenus from one hengam, aszuming sufficient water ig

e

available, is approvimately Rs, 12,329 per yoar,

NEWKRZEC/GQH-WMO1 .
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ge No. 1
/20/89

’CATIDN
FANJGUR
ubsnbtotal #

kEDNISTAN

CHITEAN
Subsubtotal *

DOZNAF
Subeubtotal =

ESSAI
Subzubtotal *

GARMAEAN
Subsubtotal *

GICHK
subsubtotal #

GOWARE D
Subsubtotal

*

’ EAHAN ZANGI
Subsubtotal *
I KALAG

Subsubtotal #

KHUDAEDAN
Subsubtotal =

FAMCHI FAHAN
Subsubiotal *

FROOM
Subsubtotal

MEERAN

LLOCATION WISE SUrMMARY OF COMMAND AREA &

COMMAND

AREA

(acres)

70

&8

LR
)

124

19

709

115

143

FAREZES

AVERAGE

FLOW

(cusecs)

0, 060

1.847

0,124

9. 630

1.204

0,852

0.812

3036

13.636

1.3221

1.189

INVENTORY

TOTAL.
ANNUAL
FLOW
{ac—-f1)

Q0

69714

6972

08

617

861

FLOW RATES

ANNUAL

MATINT.

CosT

106800

QTOO0

48000

457600

S73000

I27000

124000

SHOOO0

564500

814000

152000

238000



e No. 2
/20/8%9
MEKRAN KAREZES INVENTORY

LOCATION WISE SUMMARY OF COMMAND AREA & FILOW RATES

» TOTAL
COMMAND AVERAGE ANNUAL ANNUAL
AREA FLOW FLOW MAINT.
CATICN (acres) (cusecs) (ac—ft) COsT
SAMSURI
Subsubtotal *
146 0.116 84 40000
SARAWAK
Fubsubtotal «
; 39 1.599 1155 120000
SIRI KEDRAN
'Subsubtotal *
357 4,255 3081 I6BQO0O
SORDO
Subsubtotal *
120 4,811 24873 232000
TASF
Subsubtotzal *
1031 16.818 12176 1094600
WASHEUD
tSubsubtmtal *
774 10,782 7806 814000
ZAINDEN DAZ
Subsubtotal *
75 1.470 1064 60000

Gubtotal *%
5492 83,458 60424 &A6HTON



ge No. 3
/20/8%9

%CATION

i TUREAT
ARSAR
Gubsubtotal *

BAMHMAN
Subsubtotal

*.

| EALNIGOR
Subaubtotal

o BULEDA

Subsibtotal

BULEDA LIT
Subsubtot el

*

BULEDA CHIE
Subeubtotal *

EULEDA FOSHEK
Subesubtotzl *

BULLEDA MENAZ

Subesubtotal *

BULEDA SEERT
Subisubtotal *

BULEDA SULLO
Subsubtotal *

|

BULEDA ZAMUR
Subsubtotal »

BULEDA ZAMUR
Subsubtotal *

MEFERAN

KAREZES

INVENTORY

LOCATION WISE SUMMARY OF COMMAND AREA % FLOW RATES

COMMAMD
AREA
(acres)

ZO0

178

878

1046

448

700

191
AN

142
AN NAG

44

AVERAGE

FLOW

(cusecs)

Q. 000

0.400

0.760

2,900

1.336

6,170

Q.370

0, 000

0,210

0.900

TOTAL
ANNUAL
FLOW
(ac—-ft)

Q&7

4467

268

(9]

224

ANNUAL
MAINT.
cosT

118000

QL2900

187000

ZO0O00

QTOOO

SSO00

98000

TO00

40000



ge No. . 4

LOCATION WISE SUMMARY OF COMMAND AREAR % FLOW

/720/89
MEERAN
COMMAND
AREA
LCATIDN (acres)
i DASHT
Subsubtotal *
(]
' DEGARI KAHAN
Subesubtotal »
145
CAZHTANG
Subsubtotal *
130
GINNA
Subesubtotal *
1250
GODI
Subsubtotal *
1)
L 0FDAN
'Subsubtotal *
182
! GOWARE.QOP
Subsubtotal *
; 14664
| HEROQNI
Subsubtotal #*
202
HOSHAR
Subsubtotal *
277
HOTA&RAD
Subsubtotal *
\ 100
| JUSAEK
Subsubtotal #
200
HAISAK
Subsubtotal *
110

FEALATUE

FAREZES

AVERAGE
FLOW
(cusecs)

0, D00

0.560

8. 600

1.000

0,000

1.800

3.893

3.200

0. 000

0.300

INVENTORY

TOTAL
ANNUAL
FLOW
(ac~-ft)

tJ
2]
¥

405

6’7’1

aaa

724

1203

=819

2317

0

RATES

ANNUAL
MAINT.
CosT

126000

100000

282000

L4000

205000

16000

R6FO0O0

SO000

0O

128000



ge No. 5
/20789

LOCATION WISE SUMMARY OF COMMAND AREA

LCATION
ISubsubtotal *

EALATUEK GAIBRON
Subsubtotal *

KALLAG
Subsubtotal *

KIKIN
Subsubtotal *

FOSHEALAT
Subsubtotal #

‘ MALITEABAD
Subsubtotal *

‘ MAND
' Subsubtotal *

MAND EULLDO
Subsubtotal *

MAND DILSAR
Subsubtotal «

MAND GIAB
Subsubtotal «

\
MAND GWAK
Subsubtotal *

MAND MAHTAER
Subsubtotal *

MAND QASMICHAT

MEKRAN

COMMAND
AREA
(acres)

(2}
o
(=Y

70

964

(2]
~0
&

100

200

KAREZES

AVERAGE
FLOW
(Cusecs)

2,610

0500

2.805

0,030

1.000

2. 420

2. 400

0. 000

Q, 000

2.180

0,000

INVENTORY

TOTAL
ANNUAL
FLOW
(ac—ft)

1870

261

724

175

r

1738

(0]

0

& FLOW

RATES

ANNLIAL
MATNT.
CosT

254200

75000

126000

275000

64000

O

104000

0

126000

0



ge No. 6
/20/89

MEERAN

LOCATION WISE SUMMARY OF COMMAND AREA 2% FLOW

COMMAND
AREA
CATION (acres)
|
Fubsubtotal *
‘ 100
MAND SORO
Subsubtotal *
QO
MAND UZAI
Subsuntotal *
455
MIR MIR
Subsubtotal *
60
MIRABAD
Subsubtotal *
75
MIRI
Subsubtotal *
202
NASIRARAD
Subsubtotal *
o09
NORIZ
Subsubtotal
121
PEERI EAHAN
Subsubtotal #*
75
FHULLABAD
Subsubtotal *
O
\
FIDRAF.
Subsubtotal *
46646
SAMI
Subsubtotal #
591

SHAHI TUumMP

KAREZES

AVERAGE
FL.OW
(cusecs)

Q. 000

D, 000

0,000

T, 000

4,070

1,100

1.500

O, 000D

INVENTORY

TOTAL
ANNUAL
FLOW
(ac—-ft)

+J
—
-~
28]

1086

2201

2947

796

1086

2886

7917

RATES

ANNUAL.
MAINT.
cosT

Q

56000

48000

70000

471000

48000

63000

0

BOZI00O0

467000



ge No. 7
r20/89

|

EATIDN

*

Subzubtotal

SHAHFUL
Subsubtotal

*

SHARAE
Subsubtotal

*

SIMNGEALAT
Subsubtotal *

SIRI EAHAN
Subsubtotal

SOLEAND
Subsubtotal ¥

| TANZAG
Subsubtotal

>

TUMF
Subsubtotal

*

TUMF ASIABAD
Subsubtotal *

TUMF AZIAN
Subsubtotal #
\

TUMF BALICHA
Subsubtotal =

TUMF BOSTAN
Subsubtotal #

TUMF DAZEN

MEERAN

FAREZES

INVENTORY

LLOCATION WISE SUMMARY 0OF COMMAND AREA % FLOW RATES

COMMAND
AREA
(acres)

200

1418

64

104

990

&4

AVERAGE
FLOW
(cusecs)

1.345

b.4671

J.220

0, 000

1.540

0.823

0, 000

5.8%0

0.918

0,300

8.370

1.100

TOTAL
ANNUAL.
FLOW
(ac—ft)

4830

2331

(R

1115

HOL0

796

ANNUAL
MATIMT.
CosT

187000

T73000

242000

126000

S1000

I72000

52000

ESOOD

578000

48000



age No. 8
2/20/8%9

MEKRAN

KAREZES INVENTORY

LOCATION WISE SUMMARY OF COMMAND AREA % FLOW RATES

JCATION

Subsubtotal =

TUMP GOMAZI
Subsubtotzl =

TUMP KASANO
Subisubtotal *

TUMP EQHAD
Subsubtotal ¥

TUMF EQLAHOO
Subsubtotal *

TUMPF EQSHEALAT
Subsubtotal *

TUMFP MALANT
Subsubtotal =*

TUMFP MAL IKAEBAD
Subsubtotal *

TUMF NAZARABAD
Subsubtotal *

TUMP FHULLARAD
Subsubtotal *

\

TUMF SAMADAEBAD
Subsubtotal *

TUMF SORO
Subsubtotal %

TURBAT

COMMAND
AREA
(acres)

&4

w
(=
8]

[={8]

100

100

70

100

AVERAGE
FLOV
(cusecs)

0. 000

6. 290

Q.750

0, 000

Q. 000

1.400

0. 650

1.100

1.118

Q. 000

0. 000

TOTAL
ANNUAL
FLOW
(ac—-ft)

0

1014

471

796

80%

1518

Q

0

ANNUAL.
MAINT.
cosT

HOO0O0

451000

SH000

64000

64000

64000

68000

124000

\}vk



e No. Q

LOCATION WISE SUMMARY OF COMMAND AREA % FLOW

20/89

MEKRAN
COMMAND
AREA
CATION (acres)

Subsubtotal *
605

Subtotal #»*
19922

¥ Total *%*
25414

INVENTORY

RATES

ANNUAL
MAINT.
cosT

282000
8774100

13134600



MEKRAN K ARE 2 INVENTORY
Explanatory Notes

LOCATION: — Given by village or region and district.

MAJOR SHAREHOLDER: — Karez sarrishta verified, when possible.by BEALAD Staff.

AVERAGE FLOW: - Average flow is a weighted average of annual bimonthly measurements.
MAXIMUM FLOW: - Available only for karezes with 1 year of data.

ANNUAL MAINTENANCE COST:-— Estimated from data collected from shareholders.
NAME OF NULLAH: -~ Nullah from which the karez originates.

KAREZ STATUS: -~ Alive, Dead or YUnder construction.



NAME OF
¥AREZ/¥AURJIOD

KAREZ HAJIAEAD

KAREZ HABIBAEAD

¥AREL
MUSAFIRARAD

KAREZ FAISALABAD

KAREZ UMIDAEAD

KAREZ MIRABAD

KORJO CHURRD

KORJD NOKABAD

KAREZ
MAHMDODABAD
KORJO DOZINAF

KAREL
ARDULLAHABAD

¥KORJD AFZALAEAD

Y.AREZ NOKJO

_KAREZ WARANROOD

LOCATION
BONISTAN DIST.
PANJGUR

BONISTAN DIST.
PANJGUR

EONISTAN DIST.
PANJGUR

BONISTAN DIST.
PANJGUR

RONISTAN DIST.
PARJBUR

TAITKAN DIST.
PANJGUR

CHITKAN DIST.
PANJGUR

CHITKAN DIST.
FANJGUR

DOZNAP DIST.
PANJGUR

ESSAI DIST.
PANJGUR

ESSAl DIST.
FANJGUR
ESSAT DIST.
FANJGUR

ESSA1 DIST,
PANJGUR

ESSAl DIST.
PANJGUR

COMMAND
NAME OF AREA
MAJOR SHARE HOLDER (acres)

BASHIR AHMED 30
HAJI GHULAN KASDOL 35
H. ALl

GHULAM HUSSAIN 5
AHRZD KHAN

MUHAKMMAD USMAN 25
MUHAMMAD USHAN 26
MUHAMMAD HAYAT 17
MIR AHMED KHAN 30
FAZAL MUHAMNMED 45
MIR ALI JAN 45
FAZAL MUHANMED S50
M, ESSA &0
BASHIK AHMED 70

LIST OF KAREIES RY DISTRICT/LOCATION

ND. OF
HANGANS

32

14

32

14

24

20

(X}
[N

(N}
[N ]

AVERAGE
FLOW
{cusecs)

0.06

0.0%

0.68

TOTAL

FLOKW

801

0.96 g0

<
»
m
(&)
"
<

MAXINUM ANNUAL ANNUAL
FLOW
(cusecs) f{ac-ft)

MAINT.
CosT

57800

49000

45000

25000

25000

48000

35000

70000

NANE OF NULLAH

RAKHSHAN

RAKHSHAN

RAKHSHAN

SINGANI KAUR

LODI hAUR

RAKHEHAN

RAKHSHAN

RAKHSHAN

RAFHSHAN

RAFHSHAN

RAKHSHAN

RAKHSHA&N

RAKHSHAN

RAKHSHAN

KAREZ

STATUS REMARKS

DE

DE

ut

AL

AL

AL

AL

AL

AL

AL

DE

AL

AL

AL

¥arez has been dead
for many years.

Kare: was coepleted
two years ago. Command
area is being
deveipped,

Hand toring completed
in Kov. B7.

Infiltration Ballery
corpleted in 02/88.
Siphon was constructed
in 03/88.

Infiltration Gallery
corpleted in 12/B88B.

ieproverent work
corrieted.

kand boring
ursuccesefully
corpleted in Nov. B7.



LIST OF KAREZES BY DISTRICT/LOCATION

TOTAL
. COMMAND AVERAGE MAXIMUH ANNUAL ANNUAL
NAHE OF NAME OF AREA NO0.OF FLOW FLOW FLOW HMAINT. KARE1
KAREZ/Y.AURJID LOCATION MAJOR SHARE HOLDER (acres) HANGANS (cusecs) {cusecs) (ac-$t) cosT NAME OF NULLAH STATUS REMARKS
KAREZ SHAHO KAHN ESSAI DIST. MUHAMMNAD 65 2% 1.00 725 65000  RAKHSHAN AL
PANJGUR
KORJO ESSAI ESSAI DIST. FAIAL JAN 40 32 RAKHSHAN DE  Korjo has been dead
: PANJGUR for 15 years.
KAREZ HASILABAD ESSAI DIST. ABUBAKR 50 24 0.68 & 495 44000  RANHSHAN AL
PANJEUR
KAREZ UMIDABAD ESSAI DIST. UNID 15 32 0.02 14 57600 SHAMI KAUR AL
PANJGUR
KAREl SHAKRAK £SSAl DIST. M. ESSA 95 28 2,23 1415 58800  RAKHSHAN AL
PANJGUR
KAREZ FAIALAEAD ESSAI DIST. FAZAL JAN 40 32 1.52 + 1104 40000  RAKHSHAN AL
PANJGUR
KAREZ KALLAN SARMAKAN DIST. MIR GHULAM NABI 115 ¢ 27 1.51 2.47 1093 54000 PARDAN AL Siphon under
FANJGUR construction.
KAREZ DADIRABPAD GARMAKAN DIST, AL! MUHAMMAD 50 32 0.98 + 709 PARDAN AL
PANJGUR
KAREZ PAIGAN GARMAKAN DIST, HAJI DAD MUHAMMAD 35 32 0.34 = 250 55000  PARDAN AL Check Dam under
PANJGUR construction.
KAREl GHARIDADAD BARMAKAN DIST, AHMED ALI 55 32 0.91 & 662 49000  PARDAN AL Eheck Dam under
PANJGUR construction,
KAREZ MUHAMMAD BARMAKAN DIST, ABDUL HAMEED 14 30 1.20 & 870 40000  PARDAN AL Check dam under
SHARIF PANJGUR construction,
YAREZ RASALDAR 6ARMAKAN DIST. HAJI NAZIR KHAN 50 . 28 0,53 # 384 56000 PARDAN AL Checy das under
DOSTEEN PANJGUR construction.
¥ORJO FARIRABAD GARMAFAN DIST. APRUL HALIK 45 30 0,85 # 515 RAVHSHAN AL
PANJGUR
¥XORJIO GHULAM GARMAKAN DIST, G6HULAM @ADIR 38 24 36000  RAKHSHAN AL infiltration gallery
QADIR PANJBUR proposed. PC-1
submitted in 12/68,
KAREZ ABDUL GARMAKAN DIST. ABRDUL EBHAFOOR 45 30 0,52 + 374 45000  PARDAN AL  Check Dam under ’
GHAFOOR PANJBUR

construction.



NANE OF
KARET/KAURJD

KAREZ RAHM DAD

KAREZ HAJI ISHAR

KAREZ HAJ] MAIAR

KAREZ IARKAAN

¥ORJD JUHILJO

¥DRJO NOKJD

KORJO PIR BUKSH

FKAREZ MALANG

KORJO RASOOL BUX

KAREL SAQAI

FALAT

YAREZ }UNRI

¥AREY JAWANTUK

KAREZ BASHIRABAD

KORJO JWANTUK

KAREZ WARASAERAD

!

LOCATION
GARMAKAN
FANJGUR

EARHAKAN
PANJGUR

GARMAKAN
PANJGUR

GARMAK AN
PANJGUR

GARMAKAN
PANJBUR

GARMAY AN
PANJGUR

EARNMAKAN
PANJGUR
GARMAY.AN
PANJGUR

EARMALAN
PANJGUR

DIST.

DIST,

DIST.

DIST,

DIST.

D1ST.

D1ST.

DIST,

DIST.

GICHE DIST.

PANJGUR

GICHK DIST.

PANJGUR

GICHY DIST.

PANJGUR

GICHE DIST.

PANJGUR

GICHK DIST.

PANJGUR

BICHK RIST.

FANJGUR

NAME OF

COHNMAND

MAJOR SHARE HOLDER lacres)

RAHLN DAD

HAJ] 1SHAR

MAZAR

HAJI NIAZ AHRED

LAL KHAN

1SHAR

HAJ]1 FARIR
MUHAMMAD

HAJ1 MALANG

RASDDL BUX

LAL BUKSH

ABDUL REHMAN

NOOR AHHED

BASHIR AHMED

AL1 JAN

MUHANMAD WARAS

45

A
o

40

30

40

17

13

10

LIST OF KAREZES BY DISTRICT/LOCATION

ND.OF
HANGANMS

30

14

14

14

AVERAGE
FLOHW
fcusecs)

0.01

HAYINMUN
FLOW
{cusecs)

0.37

TOTAL
ANNUAL  ANNUAL
FLOW MAINT.
tac-ft) cosT
502 S8000
724 25000
688 15000
30000
104 50000
30000
132 38000
212 40000
o4 42000

NAME OF NULLAH

PARDAN

PARDAN

PARDAN

PARDAN

RAKHSHAN

RAFHSHAN

RAFHSHAN

RAKHSHAN

RAVHSHAN

HALODOL

ILAUR 155AR

JARANTUK

JHARTUK

XARE1
STATUS

uc

uc

AL

uc

AL

AL

AL

AL

AL

AL

AL

AL

=4
m

DE

AL

REMARKS

Check dam under
construction.

Check dam under
construction.

Check dam under
construction.,

Check dam under
construction.

Infiltration gallery
completed in 11/EE.

Infiltration gallery
PC-1 submitted in
12/88,

Construction of siphon
underway,

Forjo has been dead
for many years.
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NANME OF
¥AREZ/KAURJD

KAREZ KHUDABAD

KAREZ SHAKRAQ

KAREZ SARDAR SIR

BALAND

KAREZ KHWASTI
KAHAN

KAREZ GHARIBABAD

¥AREZ DILSAR

KAREZ KARBAI

KDRJD CHUKLI

KDRJD

SAMAN-1-PIR

KDORJD KULLAN

KORJD SDRAP

KAREZ CHAMAG

KAREZ KAHAN
IANS1

KAREZ MURADABAD

KAREZ NDKABAD

KAREZ

LOCATION
6I1CHK DIST.
PANJGUR

6ICHK DIST.
PANJEUR

BICHK DIST,
PANJEUR

BICHK DIST.
PANJGUR

GICHK DIST,
PANJGUR

6ICHK DIST.
PANJGUR

GOWARKO DIST.
FANJGUR

GOWARKD DIST.
PANJGUR

GOWARKD DIST,
PANJGUR

GOWARYO DIST.
FANJEUR

G6OWARKO DIST.
PANJEUR

GOWARKD DIST.
PANJGUR

¥ AHAN 7ANGI
DIST. PANJGUR

KAHAN IANEI
DIST. PANJGUR

KALARG DIST.
PANJGUR

KALAG DIST.

NAME OF

COMMAND

MAJOR SHARE HOLLER (acres)

MUHANMAD SAEED

GHULAM BADIR

HAJI AMEER

MUHAMNMAD

KARINM BUKSH

LAL BUX

LAL BUX

NOOR AHMED

MULLA HASSAN

NAZEER AHMED

MURAD BUXSH

ALI MUHAMMED

MURAD BUX

HURAD BUX

HMURAD BUX

MUHAMMAD JAN

MUHAMMAD IBRAHIM

18

11

10

i5

17

17

18

LH]

30

16

HEK

LIST OF KAREZES

ND. OF
HANBAMS

14

15

14

14

156

18

20

20

30

24

AVERAGE
FLOW
{cusecs)

0.34

0.09

0.09

0.12

0.43

BY DISTRICT/LOCATION

TOTAL
MAXTMUM  ANNUAL  ANNUAL
FLOW FLOW MAINT.

(cusecs) (ac-ft) COST
. B7 35000
* 4 85000
. 36
] 245 53000
s 57 36000
* 64 28000
. 72 32000
* 22 28000
€ 22 20000
* 9 36000
* 29 40000
. 109 40000
* 588 50000
* 87 40000
. 310 50000

NAME OF NULLAH

HALOOL

SHAKARRK

38000

SORAP

HALDOL

HALOOL

FARGAI KAUR

CHUKLT KAUR

CHUKLI KAUR

SORAP

SORAP

SORAP

RAKSHAN

RAKHSHAN

SIMSUR]

FAREZ

STATUS REMARKS

AL

AL

AL

AL

AL

AL

AL

AL

AL

AL

AL

AL

AL

AL

AL

Karez has been dead

for B years.
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LIST OF KAREZES BY DISTRICT/LDCATION

TOTAL
COMMAND AVERAGE MAYIFMUM ANNUAL ANNUAL
NARE OF NANE OF AREA ND.OF FLOW FLOW FLOW MAINT, KAREL
KAREI/KAURID LOCATION MAJOR SHARE HOLDER tlacres) HANGAMS (cusecs) (cusecs) fac-ft) cosT NAME OF NULLAH STATUS REMARKS
IBRAHINABAD PANJEUR
KAREZ MUHANMAD KALAG DIST. YHUDA MUHAMMAD 16 28 0.20 147 40000 SINSURI AL
KHAN ABAD PANJGUR KHAN
XAREZ FARIRABAD FKALAG DIST. FARIR MUHAMMED 30 20 0.34 # 246 45000 SINSUR] AL
PANJEUR
KAREZ SAHIB YAHN ¥ALAG DIST, DUR MUKAMMED 13 28 0.20 # 143 J5000 SUHR KAUR AL
FANJGUR
KAREZ MIRABAD ¥YALAG DIST. ANIR BUXSH 18 28 0.03 25 56000 SUHR XAUR AL
PANJGUR
KAREZ KALAB ¥ALAG DIST, ELLAHI BUX 30 25 0.34 & 24¢ £2500 CHILL KAUR AL
PANJEUR
KAREZ KOHNEEN KALAG DIST. FARIR MUHANMED 40 25 0.30 220 48000 CHILL KAUR AL
KALAG FANJGUR
KAREZ HAJI DAD ¥ALAG DIST. DAD REHNMAN 38 28 0.39 » 282 48000 AL
REHMAN PANJBUR
KAREZ DALABAD KALAG DIST, HAJ1 ALl MUHANMMED 35 36 0,25 181 <2000 AL
PANJGUR
KAREZ PANCHI YALAS DIST, GUL MUHAMMED 35 27 0,39 281 48000 AL
PANJGUR
KAREZ SINSUKI KALAG DIST. IBRAHIN 30 20 0.34 » 248 40000 AL
PANJGUR
KAREZ GHOUSABAD KHUDABDAN DIST. ABDUL RAHIN 23 28 0.39 0.70 282 54000 NIWAN AL
PANJGUR
KAREI MIR ¥ETCHI XHUDABDAN DIST. HAJ] MUHAMMAD AYUB 30 28 0.75 1.09 543 26000 NIWAN AL Hand Foring coepleted
PANJGUR in 11/87. Cnect fanm
under construction.
KAREZ ALLAHARAD KHUDABDAN DIST. ABDUL KARIM 30 24 0.35 ¢ 253 45000 NIWAN AL
PANJGUR
KAREZ ALLAKAEAD FKHUDABDAN DIST. SOOF1 DAD REHMAN 35 28 0,45 « 328 49000 NIWAN AL
PANJBUR
KAREZ NDKXABAD YHUDABDAN DIST. HAJI RMUHAMMAD 37 24 0.98 710 48000 NIWAN AL Check Dam uncer
PANJGUR KARINM construction,
g
\f

~
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LIST OF KAREIES BY DISTRICT/LOCATION

TOTAL
COMMAND AVERAGE HAXIMUM ANNUAL ANNUAL
NANE OF NAME OF AREA ND.OF FLOW FLOW FLOW MAINT. KAREZ
KAREZ/KAURID LOCATION MAJOR SHARE HOLDER facres) HANGAMS (cusecs) {cusecs}) f(ac-ft) CosT NANE OF NULLAH STATUS REMARKS
KAREZ DHULL ¥HUDABDAN DIST. RASDDL BUXSH 18 29 0.50 1.17 362 58000 NIKAN AL Karez was completed
PANJBUR two years ago.
KAREZ LALABAD KHUDAPDAN DIST. MDULVI ABDULLAH 35 25 0.97 1.45 706 50000 NIWAN AL Check Das under
PANJBUR construction,
KAREI FAIZABAD KHUDAPDAN D157. ABDUL RAHIN 35 25 0.66 ¢ 478 50000 NIWAN AL
PANJGUR
KORJD KARHILAN KHUDABDAN DIST, MURAD BUX 35 18 0.06 » a3 20000 RAKHSHAN/PARDAN AL
FANJGUR
KORJO MALIKABAD FKHUDABDAN DIST. DAWAR HASAN 29 22 0.20 & 145 25000  RAKHSHAN AL
FANJGUR
KORJO SHERABAD KHUDAEDAN DIST., TAJ NMUHAMMAD 25 22 0.65 ¢ 471 50000 RA¥HSHAN AL
PANJBUR
KDRJD JUHILJD ¥HUDABDAN DIST. M. KARIN 35 24 0.39 0.89 2682 20000 RAX.SHAN AL
PANJGUR
KORJD NOKAN JD FHUDAEDAN DIST, MUHAMMAD BUXSH 29 24 0,85 ¢ 615 25000 RAKHSHAN AL
PANJGUR
KORJOD PAKISTAN KHUDARPDAN DIST. KARIM BUKSH 38 24 1.30 ¢ 940 30000 RAXHSHAN AL
PANJBUR
KDRJCG SHAKRD YHUDABDAN DIST. HAJI BHULAM JAN 40 25 1,20 ¢ 859 25000 RAKHSHAN AL
FANJGLR
KAREZ KULLAN FHUDABDAN DIST. HAJI MUHAMMAD 35 24 0.73 1.93 543 RAKHSHAN AL Construction of siphon
PARJGUR KARIM undermay.
KARELI NDYEgy FHUDABDAN DIST. LAL MUHAMMAD 45 24 0.25 0.71 181 48000 NINAN AL Hand boring ctoapleted
KAHAN PANJBUR in 11/87. Check Danm
under construction,
KAREZ XKHUDABDAN KHUDABDAN DIST. DAD REHMAN °* 40 24 0.73 » 529 50000 RAKHSHAN AL
PANJBUR
KDRJO NIAZABAD KHUDABDAN DIST. NIARl AHMED 45 24 1.40 2.12 1015 46000 NIWAN AL
PANJGUR
KAREZ FRII JAN KHUDABDAN DIST., FAIl MUHAMMAD 30 24 0,44 0.84 333 43000 NIWAN AL
PANJGUR



MEKRAN KAREZES INVENTORY

LIST OF KAREZES BY DISTRICT/LODCATION

TOTAL
COMMAND AVERAGE MAXINUM ANNUAL  ANNUAL
NARE OF NAME OF AREA ND. OF FLOW FLOW FLOW MAINT. KAREZ
KAREI/KAURJD LOCATION HAJOR SHARE HOLDER (acres) HANGAMS (cusecs) fcusecs) (ac~-ft) cosT NANE OF NULLAH STATUS REMAKKS
KQRJO NOXJO KHUDAEDAN DIST. ABLDUL RAMIN 38 20 0.34 244 20000 RAKSHAN AL
PANJGUR
KAREIZ FAQIRARAD FANCHI KAHAN FARIR MUHAMMAD 45 28 0.79 » 571 96000 BAGDAR AL
DIST. PANJGUR
KAREZ FHULLABAD PANCHI LAHAN GHULAM JAN 40 24 0.21 + 150 4BC0O BABDAR AL
DIST. FANJGUR
KARET QADIRAPAD PANCHI KAHAN DIN JAN 30 24 0.33 235 48000 BAGDAR AL
DIST. PANJGUR
KAREZ XUMBAK PROOM DIST, GHULAM NAB] 40 28 0,21 # 149 70000  KUMBAK AL Chanrel lining
PANJEUR . proposed. PC-1
submitted,
KAREZ NAEEMABAD FROOM DIST. HAJ] NAEEN 45 28 0000  KUMBAK AL Siphon and channel
PANJGUR Iining proposed. PC-}i
subaitted.
YARELl IRAQI PROOM DIST. EHULAM NARI 28 uc Construction of karez
PANJGUR is alaost coapleted.
KAREI QADIRABAD PRDDM DIST. BADIR PUKSH DE
PANJEUR
KAREZ YARAD! PROOM DIST, KAHUDA A. HAKIN DE
PANJBUR
KARE? ALLAHABAD FPROOM DIST. HAJI NAEEM 28 25 0.53 ¢ 58% 62000 AL Channe! lining
PANJGUR underway.
KAREZ GHARIBARAD PRDON DIST. HAJ1 MUHAMHAD 3o 28 0.45 » 328 56000  HUKANI AL Pipeline in deep
PANJGUR HASAN cnannel 1s proposed.
KAREI SAMSURI SANSURI DI1ST. NUHAHMMAD [BRAHINM 15 22 0.12 » B4 40000 SIMSUR] AL
PANJGUR
KAREZ ATTABAD SARAWAE DIST, ATTA UR REHMAN 20 24 0.61 0.78 442 60000 SURAF/RAKHSHAN AL Three siphons
FANJEUR constructed 1n 0}/B8B.
KAREZ HABIHABAD SARANAK DIST, GUL MUHAMMAD 15 24 0.98 » 713 50000 SURAF/RAKHSHAN AL
PANJBUK
KAREZ SIR]I KORAN MOULVI MUHAMMAD 45 28 1.20 «» 8469 56000  RAKHSHAN AL

ABDULLAHARAD DIST. PANJBUR SAEED



NARE OF
KAREZ/KAURJIO

KAREZ TAKHAN
KORJO LUNDD
KAREZ KALAB NO.2
KAREZ KARIMARAD
KAREZ GHARIBABAD
XAREZ XALAG NO.1
KAREZ HASANABAD

KAREZ KHUDABAD

KAREZ
IBRAHINABAD

XAREZ FARIRABAD

KAREI NAKAN

KAREZ SUPEDAR 6.
RASODL

XAREZ KALLAN

KAREZ ISLAMABAD

LOCATION
SIRI KORAN
DIST. PANJGUR

SIRI KORAN
DIST. PANJGUR

SIRI XORAN
DIST. PANJGUR

SIRI FORAN
DIST. PANJGUR

SIRI KORAN
DIST. PANJGUR

SIRI KORAN
D1ST. FANJGUR

SIRI KORAM
DIST. PANJGUR

SORDO DIST,
PANJGUR

SORDO DIST.
PANJGUR

SORDO DIST.
PANJGUR

SORDO DIST.
PANJGUR

SORDD DIST.
PANJBUR

SORDO DIST.
PANJGUR

TASP DIST.
PANJGUR

COMMAND
NABE OF AREA
MAJOR SHARE HOLDER tacres)

HAJI GHULAM NABI 71
HAJI M. SHARIF 40
GHULAM RASOOL 38
MIR KARIM JAN 45
HAJI AL1 MUHAMMAD 45
HAJI ALI AHMED 35
MUHAMMAD ALI 38
MUHAMMAD KARIN 435
MIR IBRAHIN FKHAN 35
HAJ1 FAQIR 30
MUHAMMAD

MIR ANYRTULLAH 40

SUPEDAR GHULAM

RASOOL
SARDAR SURBULAND 40
MUHAMMAD ISLARM 45

MERRRN  KRREIES INVERTORT =

LIST DF KAREIES BY DISTRICT/LOCATION

NO.OF
HANGANS

28

28

30

30

30

24

24

24

21

24

24

AVERAGE
FLOW
(cusecs)

0.70

0.24

0.24

0.35

0.94

0.98

1.32

TOTAL

MAXIMUM ANNUAL ANNUAL

FLOW
fcusecs)

1.00

0.72

FLOW
(ac-1t)

507

174

173

B98

1138

550

HRINT.
CosT

56000

50000

58000

$0000

<0000

48000

96000

S5000

63000

S3000

45000

KAREZ
NAME OF NULLAH

RAKHSHAN AL

DE
RAKHSHAN AL
RAKHSHAN AL
RAKHSHAN AL
RAFKHSHAN AL
RAKHSHAN AL
PARWAN AL
PARNAN AL
PARWAN AL
PARNAN DE

uc
RAKHSHAN AL
PISECOL AL

STATUS RENARKS

Infiltration Gallery
completed in 01/88.

Siphon proposed.

Ehannel lining
compieted in 11/87.
Eheck Dae under
construction.

Infiltration gallery
completed 1n 01/8E,
Hand Foring corpleted
in 11/67. Check Dam
under construction.

Siphon coanstructed in
05/88.



NAME OF
¥AREZ/LAURID

KAREZ IOQBALABAD
KAREZ GUNKI
¥ARE1
MAZDOORABAD
NAREZ SAR KOHAN
KAREZ SHAKRI
YAHAN

¥AREZ EHARIBAPBAD
KAREZ ALAHARAD
KARE1l FARIRABAD
KAREZ AIN
1ARKAAN

KARE1l NAWAZABAD
KAREZ MOMANABAD
KAREZ MUSLIMABAD
KAREZ NOXEEN

KOHAN

KAREZ SHER
MUHANMAD

KAREZ FKHUDARAD

KAREZ KHUDAPAD

<

LOCATIDN
TASP DIST.
PANJGUR

TASP DIST.
PANJEUR

TASP DIST.
FANJGUR

TASP DIST.
PANJGUR

TASP DIST.
PANJGUR

TASF DIST.
PANJIGUR

TASP DIST.
PANJGUR

TASP DIST.
PANJGYR

TASP DIST.
PANJGUR

TASP DIST.
PANJGUR

TASP DIST.
FANJGUR

TASP DIST.
PANJEUR

TASP DIST.
PANJGUR

TASF DIST,
PANJGUR

TASP DIST.
FANJIGUR

TASP DIST.

NAME OF

COMMAND
AREA

MAJOR SHARE HOLDER (acres)

MUHAMMAD ISLAM

NAZEER AUMED

HAJT SHER MUHANNAD

NUHAMMAD JAN

HAJI HMAULA BUKSH

GHULAM MUHANNED

QAZI ALAM

HAJI PIR JAN

HAJI ISLAM

PIR JAN

BAD JAN

MUHAMMAD ISLAM

NUHAMHAD ASLAM

SHER MUHANMAD

DOCTOR FIR JAN

MUHANMAD FARIN

30

45

40

25

30

35

40

50

35

45

50

30

33

38

45

MEKRAN KAREZES

INVENTORY

LIST OF KAREZES BY DISTRICT/LOCATIDN

NO. OF
HANGANS

27

28

28

28

AVERAGE
FLOMW
{cusecs)

0.56

0.79

1.00

0.35

0.35

0.30

0.3%

0.36

MAX IMUM
FLOW
{cusecs)

0.60

TOTAL

ANNUAL

FLOW
(ac-ft)

326

688

"
w
it

"~
"~
<

261

ANNUAL
MAINT.
cosT

50000

45000

56000

46000

49000

S6000

60000

64000

45000

56000

40000

56000

45000

52000

NANE OF NULLAH

PISCOL

PISCOL

PISCOL

PISCOL

PISCOL

PISCOL

FISCOL

PISCOL

PISCOL

PISCOL

PISCOL

PISCOL

PISCOL

PISCOL

PISCOL

PISCOL

XKAREZ
STATUS REMARKS

AL

AL

AL

AL

AL

AL

AL

AL

AL

DE

AL

DE

AL

AL

AL

Hand Bcring cozpleted
in 11/87.

Check Dam under



NANE OF
FAREZ/XAURID

KAREZ

KORJO

KORJOD

KPREZ

KAREZ

KARE1

KAREZ

ALLAHABAD

SAR HULANB

HAASALABAD

PIRABAD

CHAMAB

NAIEERABAD

MAQBOOLARAD

KARE2

KARE2

KAHAN

KAREZ

KAREZ

KAREZ

KHAN

KAREZ

KAREZ

KARE1

ALLAHABAD

PEERI

JOVAANREAD

AHMEDABAD

SAMUNDAR

AHMEDAEBAD

SARIABAD

DOSTABAD

LOCATION

PANJEBUR

TASP DIST.
FANJEUR

TASP DIST.
PANJGUR

TASF DIST.
FANJGUR

TASP DIST.
PANJEUR

TASP DIST.
PANJGUR

TASP DIST.
PANJGUR

TASP DIST.
PANJGUR

TASP DIST.
PANJGUR

TASP DIST.
PANJBUR

TASF DIST.
PANJGUR

WASHEUD DIST.
PANJGUR

WASHEUD DIST.
FANJGUR

WASHBUD BIST.
PANJGUR

WASHBUD DBIST.
PANJGUR

WASHBUD DIST.
PANJGUR

NAME OF

CONMAND
AREA

MAJOR SHARE HOLDER (acres)

MUHAMMAD ATINM

HABID ULLAH

HUHANKAD 1OBAL

HAJI PIR JAN

ALT JAN

NAZEER AHNED

HAREODL AHNED

ALLAH BUKSH

MUHAMMAD ASHRAF

LAL BUKSH

MUHAMBAD SAEED

RAZ1 ABDULLAH

HAJI MALANG

PIR BUX

HAJI DOST MUHAMMAD

35

65

45

47

35

30

35

20

55

30

30

35

S50

HEKRAN KAREIES INVENTORY

LIST OF KAREIES BY DISTRICT/LOCATION

NO. OF
HANGARS

33

28

28

24

24

22

22

32

AVERAGE
FLOW
fcusecs)

0.98

1.10

1.00

0.31

1.10

0.50

1.00

TOTAL

MAXIMUM ANNUAL ANNUAL

FLOW

{cusecs)

1.34

0.469

FLOMW
{ac-ft)

1665

796

"~
(8]
~

724

MAINT,
cosT

45000

30000

30000

61600

30000

45000

65000

50000

55000

49000

60000

NAME OF NULLAH

P1SCOL

RAKHSHAN

RAKHSHAN

PISCOL

RAXSHAN

PISCOL

PISCOL

PARDAN

PARDAN

PARDAN

PARDAN

PARDAN

YAREZ
STATUS REMARKS

AL

AL

AL

AL

AL

DE

uc

AL

DE

AL

AL

AL

AL

AL

AL

construction,

Yarez dried up B years
2go.

Yare:z is under
construction.

Check Das uncer
construction.

Check Dar under
construction.

Checr Dae under
construction.



MEKRAN KAREZES INVENTORY

LIST OF KAREIES BY DISTRICT/LOCATIDON

TOTAL
CONMMAND AVERAGE MAXINUM  ANKUAL ANNUAL
NAME OF NAME OF AREA ND.OF FLOW FLOW FLON MAINT. KAREZ
VAREZ/VALRID LOCATION HAJOR SHARE HOLDER (acres} HANGAMS {cusecs) {cusecs) f{ac-ft) CosT HAME OF NULLAH STATUS REMARKS
KAREZ NOORABAD WASHBUD DIST, ~NOOR MUHANMMAD 119 24 1.1t ¢ 804 58000 PARDAN AL Siphon cospleted in
PANJGUR ub/B68. Check Das under
construction.
KAREZ *ARIMABAD WASHFUD DIST, HAJI KARINM BUKSH 35 22 0.21 151 52000  PARDAN AL
PANJGUR
¥ARELZ RAZIAPAD WASHEUD DIST. IBRAHIN 45 2% 0.41 ¢ 293 56000 PARDAN AL theck Daa under
FPANJEUR construction,
KAREZ SHAFIABAD WASHBUD DIST. SHAF1 MUHAMMAD 50 24 0.88 & £24 60000  PARDAN AL Construction of
FANJGUR siphon, and channel
lining zoepleted in
03/°9. Check Dae under
construction.
¥AREI BHOUSABAD WASHRUD DIST, 30 24 0,44 1.02 318 60000 FARDAN AL Siphon cospleted in
PANJGUR 06/EB. Check caa under
constrection.
KAREZ WASHRUD WASHRUD DIST. MULLA A. BHAFDOR 55 32 0.85 +# 615 £4000  PARDAN . AL
FANJGUR
YAREZ ALl ABDUL WASHEUD DIST. ALl JAN 24 0.20 = 148 48000 PARDAN AL
REHMAN FANJGUR
XORJOD WASHRUD WASHBUD DIST. A. WAHID R{Y) 20 RAKHEHAN DE Korjo hae beern dead
PANJGUR for many years.
KARE?Z HABIRABAD WASHBUD DIST. BUL MUHAMMED 15 24 0.99 ¢ 715 60000 RAXHSHAN AL
FANJBUR
YARE? HAJI NOOR WASHBUD DIST, HAJ] NOOR ELLAHI 40 22 1.4] » 1019 52000 SORGAN AL
ELLANHI FANJGUR
KAREI BAISHAM WASHBUD DIST, SURBULAND 40 24 ) DE ¥arez has bteen dead
PANJGUR for rany years.
KAREZ VHUDARBAD WASHBUD DIST. HAMEED 50 24 0.59 & 425 650000 PARDAN AL Siphon constructed in
PANJGUR 11/87,
XORJO KARIMABAD WASHEUD DIST. ABDUL KARIN 35 24 0.23 164 20000 RAVHSKAN AL
PANJGUR
KAREI GULABAD IAINDEN DAZ SUL MUHAMMAD R{] 24 0,75 = 543 50000 SOFEAN AL

DIST. FANJEUR
-

=
=~
—
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NAME OF
KARE1/KAYRID

¥YARE] 2AINDEN
DAl

KAREZ HAFTARI
KAREZ I111AT
KAREZ CHORUK

FAREZ JOLAIGAN

KAREZ SHAIKHAN

KAREZ EAHMAN
KAREZ ASSA
XAREZ SORAGI
¥AREZ KALSAR
KARE1 JAMAX
KAREZ AEDUL
GHAFFOOR
KAREZ KASHAP

KAREZ BRIMPUK]

KAREZ ABDUL
KARIN

Y
~——

LOCATION
TAINDEN DA2
DIST. PANJGUR
ABSAR DIST.
TUFEAT

ABSAR DIST.
TURBAT

ABSAR DIST.
TURBAT

ABSAR DIST.
TURBAT

BAHMAN DIST.
TURBAT
BAHMAN DIST.
TURBAT

BALNIGOR DIST.
TURBAT

BALNIGOR DIST.
TURBAT

BALNIGOR DIST.
TURBAT

BALNIGOR DIST.
TURBAT

BALNIGOR DIST,
TURBAT

BALNIGOR DIST.
TURBAT

BALNIGOR DIST.
TURBAT

BALNJGOR DIST.
TURBAT

COMMAND
NANE OF AREA
MAJOR SHARE HOLDER (acres!}

GHULAM NABI 45
RAIS HMUSA® 100
HAJT MUHAMMAD 70
USHMAN

HAJI MUHAMMAD 65
LUBMAN

MIR ABDUL NABI 65
MIR GHULAM KASQOL 56
MIR QASIM 65
ASSA 10
HAJ1 SAIBON 13
MADYAN 12
HAJT HAKIN 15
ABDUL GHAFFOOR 13
SYED MOHAMMAD 15
HAJ1 HMUKAMMAD 12
KARIN

ABDUL KARIN 14

MEKRAN

LIST OF KAREIES BY DISTRICT/LOCATION

ND.OF
HANGANS

28

14

14

14

14

14

14

14

14

14

14

AVERAGE
FLOW
{cucecs)

0.72

KAREIES

INVENTORY

TOTAL

MAIINUM  ANNUAL ANNUAL

FLOW FLONW
(cucecs) flac-ft?

0.81 521

1435

145

1
~n

51

36

MAINT.

CosT

62000

56000

14000

19600

16300

14000

16800

16000

NAME OF NULLAH

SOREAN

KECH

KECH

KECH

KECH

ROTUG

ROTUG

KASHAP

KASHAP

KALSAR

FASHAP

KASHAP

KASHAP

KASHAP

KASHAP

KAREZ
STATUS

AL

DE

DE

LE

AL

AL

AL

AL

AL

AL

AL

AL

AL

AL

KREMARKS

Siphon constructed in
o1/88.

Fechanical Drilling
coapleted to 150 ft
unsuccessfully.

Farez has teen
abandoned.

Karez has been
abandoned.

Kare: has been
atandoned.

Fechanical Drilling
completed to 150 it
unsuccessfully.



MEKRAN FAREIES INVERIORT =

LIST OF KAREZES BY DISTRICT/LOCATION

. TOTAL
COMMAND AVERAGE MAXIMUM ANNUAL ANNUAL
NAME OF NAME OF AREA N0, OF FLOW FLOW FLON HMAINT. KAREZ
KAREZ/KAURID LOCATIDN MAJOR SHARE HOLDER (acres) HANGAMS (cusecs) (cusecs) fac -ft) cosT NAME OF NULLAH STATUS REMARKS
KAREI YALCHAT BALNIGOR DIST. SHIDAD 13 14 0.03 22 18200  YXASHAP AL
TURBAT
YAREZ JAMAK BALNIGOR DIST. MUHAMMAD JAN 15 14 0.03 & 22 21000 AL
TURBAT
KORJO KALSAR RALNIGOR DIST. ABDUL BAFFOOR 16 1% 0.05 ¢ 36 19200 Y.ALSAR AL
TURBAT
KARE? BOHRAG BALNIGOR DIST. MIR ASHRAF 30 17 0.25 = 181 40000 AL
TURBAT
¥.0RJO HUSKAI EULEDA DIST. YHUDA ESSA 75 AL
TURBAT
KARE? FARDDOQABAD EBULEDA DIST. MUHAMMAD BALUCH [ 16 0,80 1.50 579 SINSURI AL Siphor and channel
TURBAT lining underway.
KAREZ JALILABAD PBULEDA DIST. HAJI JEHANGIR 84 28 0.90 1.865 52 56000  RUNGUN Al Construction of siphon
TURBAT underway.
¥KORJO 60D BULEDA DIST. 100 AL
TUREAT
KARE? SHARMA BULEDA DIST. 75 AL
RASHID MALIK TURBAT
KARE? SHAMA BULEDA DIST. 100 AL
BARATI TURBAT
KORJO KORAM BULEDA DIST. HAYDAR 75 AL
TURBAT
KARE1 SORAB BULEDA DIST. 100 AL
TURBAT
XAREZ BASHIRABAD BULEDA DIST. AL
. TURBAT
KARE1l FATEHABAD BULELA DIST. FATEH MUHAMMAD . AL Mechanical! Drilling
TURBAT contracted.
KAREZ GHARIBABAD BULEDA DIST. ARDUL SAMAD 84 28 1.00 1.70 724 RUNBAK AL Siphon construction
TURBAT uncermay,
FKAREZ BILLI BULEDA DIST. MUNSHI MUHAMMAD 43 14 0,80 ¢ 579 75000 GILLI AL

-
=1

—



A

NANE OF
FKAREZ/KAURIO

KAREZ KALATU

KORJO BIT

KAREZ BIT JOS

SARDAN

¥AREI SHAIDA

KORJO CHIB

KORJO KOSHK

KORJO MIRABAD

KAREZ BALUCHABAD

KAREZ GELAWAN

KAREZ MUSLIMABAD

KORJO MENAZ

KAREZ RAHIMABAD

KORJD SULLO

KAREZ TAJ BAREAN

KORJO JAN MALIK

LOCATION
TURBAT

FULEDA DIST.
TURBAT

BULEDA B®IT
DIST. TURBAT

BULEDA BIT
DIST. TURBAT

BULEDA CHIB
DIST. TURBAT

BULEDA CHIB
DIST. TURBAT

BULEDA KOSHK
DIST. TURBAT

BULEDA KOSHK
DIST. TURBAT

BULEDA MENAZ
DIST. TURBAT

BULEDA MENAZ
DIST. TURBAT

BULEDA MENAZ
DIST. TURBAT
BULEDA MENAL
DIST. TURBAT

BULEDA SEEX!
DIST. TURBAT

BULEDA SULLD
DIST., TURBAT

BULEDA ZAMURAN
DIST. TURBAT

BULEDA ZAMURAN
D1ST. TURBAT

COMMAND
NANE OF AREA
HAJOR SHARE HOLDER (acres)

ELAHI BUKSH 73
SYED NMUHAMMAD 946

100
AYUB JAN 75
MUHANMMAD URER 393
MIR MAZAR 600
MIR MAZAR 100
DIL MURAD 100

100
IMAN BUKSH 8o
HAJI JAHANGIR 190
HAJ1 JAHANBIR 75
SALEH MUHAMMAD 191
%1R ABDUR RAHMAN 100
RASOOL BUX 6

TYEKRAN  RARTIID U

LIST OF

NO. OF
HANGAMS

104

28

16

28

28

14

FAREZES

AVERAGE
FLOW
{cusecs!

1.09

2.90

0.37

e.31

0.02

BY DISTRICT/LOCATION
TOTAL

HAXINUM  ANNUAL  ANNUAL
FLOW FLOW HMAINT.
(cusecs) (ac-ft) €osT
& 789 56000
* 2100 30000
2 724 58000
s 243 35000
* 35340 30000
* 927 25000
0.80 268 58000
. 224 30000
[} 14 7000

NAME OF NULLAH

RUNGAN

GISHKAUR

GISHKAUR

KISHKAUR

KI1SHKAUR

KISHKAUR

RUNGAN

KISHKAUR

SUKI KAUR

KAKET
STATUS

AL

AL

AL

AL

AL

AL

AL

AL

AL

AL

ut

AL

AL

AL

REMARKS

Canstruction of siphon
underway.

HMechanical Drilling
underway.

Construction of siphon
and channel lining
underway.

Korjo has been dead
for many years.
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NAKE OF
¥AREZ/KAURID

¥ORJD KHAIRARBAD

KORJD DAGARD

KORJD

GITAN

KORJD BARBUN

KORJO SARZA

KDRJO SIAGISI

kDRJO

TAHDIN

YORJD ABDUL
KARIN

KAREZ NAB

KAREZ BANDGAH

KAREZ
KAHAN

DEGAR]

KAREZ
KAHAN

NAZAR]
KAREZ HANZARAD
EAREZ PIRK]

KAREZ RAZAI

LOCATION

EULEDA IANURAN
DIST. TURBAT

BULEDA ZAMURAN
DIST. TURBAT

BULEDA ZAMURAN
DIST. TURBAT

BULEDA ZAMURAN
DIST. TURBAT

BULEDA IAMURAN
DIST. TURBAT

EULEDA ZANURAN
DIST. TURBAT

BULEDA ZAMURAR
DIST. TURBAT

BULEDA ZAMURAN
NAG DIST.
TURBAT

BULEDA ZAMURAN
NAG DIST.
TURBAT

DASHT DIST.
TURBAT

DEGARI KAHAN
DIST. TURBAT

DEGARI KAHAN
DIST. TURBAT

GASHTANG DIST.
TURBAT

GASHTANG DIST.
TURBAT

GINNA DIST.
TURBAT

COMMAND
NAME OF AREA
HAJOR SHARE HOLDER facres)
LAL MUHANHMAD q
LAL HUHANMMAD 3
HUHAMMAD UMMER 4
LAL HUHARMAD 8
HUHAMMAD UMER 5
8
FAZAL KARIN 4
ABDUL KARIN 14
AFDUL KARIN 28
KHALID JAN (NAWAB)
HULLA RMUHAMMED 70
AL1 AHMED 75
MIR BAHRAN &5
MIR BAHRAN 65
LAL JAN 36

1]

\ \

n

LIST OF KAREZES BY DISTRICT/LOCATION

NOD. OF

HANGAMS (cusecs)

14

14

14

14

14

14

AVERAGE
FLOW

0.09

0.30

0.08

0.18

0,10

TOTAL

MAXTHMUH ANKUAL ANNUAL

FLOW
(cusecs)

FLOW
fac-1t)

72

635

217

MAINT.
cosT

8000

8000

10000

15000

5000

15000

8000

10000

30000

52000

64000

50000

56000

48000

NAME OF NULLAH

KHAIRABAD

KUNARDAN

BITAN KAUR

GARBUN

BITAN

SIAGIS]

TAHDIN KAUR

NAGI KAUR

NAGI KAUR

KECH/DDZZANI

KECH/DOZIANT SHEEP

KELCH/ROTUG

KECH/ROTUG

DOZZAN] SHEEP

KAREZ
STATUS REMARKS

AL

AL

AL

AL

AL

AL

AL

AL

AL

DE

AL

AL

AL

AL

AL

Hand boring cospleted

in Dec,

87.
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NAME DF

KAREZ/KAURJOD LOCATION

KORJO GINNA BINNA DIST.

TUREAT
KAREZ SHAKARABAD GINNA DIST.

TURBAT
KAREZ PHULLANI BINNA DIST.

TURERT

KARREZ FATEH AL1 FEINNA DIST.

TURBAT
FAREZ NAZIRABAD GINNA DIST.

TURBAT
KAREZ £0DI 60C1 LIST.

TUREAT

KAREZ BOXDAN BOKDAN DIST.

TURBRAT
KAREI CHURRUK BOLDAN DIST.
TURBAT
KAREI PERRIK GOKDAN DIST,
TURBAT
KAREI MALANGI EOWARY.0P PIST.
TURBAT
KRREZ FAQIRABAD GOWARKOP DIST.
TURBAT
KAREZ LANJI GOWARVOP DIST.
TURBAT
KAREZ CHARUK GOWARYOP DIST.
TURBAT

KAREI SARI SHAHR BOWARKOP DIST,
TURBAT

KAREZ BRAP BOWARKOP DIST.

TURBAT

NAME OF

COMMAND
AREA

MAJOR SHARE HOLPER (acres)

HIR DAD MUHAMMAD

LAL JAN

MIR ABDUR RAHINM

ABDUL RAHIM

ABDUL RAHIN

#IR RAHIM BUKSH

GAJEYAN

YAR MUHAMMAD

MURAD JAN

MIR BIJJAR

HUHAMMAD YAQUB

BAHADIN

DILJAN

ESSA

DDSTEEN

999

25

130

B0

56

70

56

56

15

10

20

15

16

16

MEXRAN KAREZES

INVENTORY

LIST OF RAREZES BY DISTRICT/LOCATION

TOTAL
AVERAGE MAXINUM  ANNUAL ANNUAL
ND.GF FLON FLOW FLOW MAINT.
HANGAMS (cusecs) fcuszecs) (ac-+t) cosTt
120 1.50 ¢ 10B6 30000
14 2.40 & 1882 43000
2B 2.00 = 1348 B4000
14 1.50 # 1086 464000
14 0.35 ¢ 253
14 1.00 + 724 65000
14
14
14
4 0.04 » 29 25000
4 0.02 ¢ 14 25000
L] 0.05 ¢ 36 25000
4 0.01 » 7 20000
4 0.03 ¢ 22 20000
4 0.08 # 58 13000

NAME OF NULLAH

KECH

KECH/DOZZANI SHEEP

KECH/DDIZANI SHEEP

DOZZAN] SHEEP

SHARMA/GHETTY

SORAP

SORAP

SORAP

¥AREZ
STATUS

AL

AL

AL

AL

AL

AL

DE

DE

DE

AL

AL

AL

AL

AL

AL

REMARKS

Mechanical Drilling
completed to 150 ft
unsuccessfully.

Contracted for
Mechanical Drilling.

Farez has been newly
constructed.

Karez has been dead
for % years.

¥arez hac been dead
$or 4 years.

Yare: has been dead
$or 4 years.



02/20/8%

NARE OF
¥FAREZ/HAURJD

KAREL MASHKAY

KAREZ SHAH MACHI

FAREZ MAHOR!
FAREZ NIANM]
KALAB

KAREZ NOKEEN

SHER

KAREZ SOLANI

KAREZ GODAR

KAREZ TOGO

KAREZ MOND

KORJD HERUNK

KAREZ MULA ESSA

VAREZ RAMIAN

KAREL YHAIRULLAH

KAREZ MULA
BARKAT

FARELl MULA HABIF

LOCATION
EQWARKOP DIST.
TURBAT

GOWARKOP DIST.
TURBAT

SOWARKOP DIST,
TUEBAT

BGOWARKOFP DIST.
TURBAT

EONARYOP DIST,
TURPAT

GOWARKQOP DIST.
TURBAT

HERDDNK DIST.
TURBAT

HEROONK DIST.
TURBAT

HEROONY DIST.
TUREAT

HEROONK OIST.
TURBAT

HOSHAB DIST,
TURBAT

HOSHAB DIST,
TURBAT

HOSHAB DIST.
TUEBAT

HOSHAE DIST,
TUREART

HOSHAE DIST,
TURBAT

FAREZ PHULLABAD KOSHAEF DIST.

COMMAND
NAME OF AREA
MAJOR SHARE HOLDER tacres)

GHULAN NMUHAMNAD 10
SARDY B
DIiL JAN 10
MOHIBULLAH 12
AL1 MUHAMKAD 18
NIOR MUHAMMAD 16
DUR MUHAMMADR 45
YAR MUHAMMAD Sé
DUR MUHAMMAD Sé
DUR MUHAMMAD 45
HAILER 56
RAMZAN 25
FHATRULLAH 42
MULA BARKAT 42
MULA HABIB 42
MIR MAPSOOD 70

MEKRAN

KAREZES

INVENTORY

LIST OF FAREZIES BY DISTRICT/LDCATION

NO. OF
HANGANS

15

14

14

14

16

AVERAGE
FLOW
(cusecs)

0.01

¢.01

0.09

0.65

0.35

TOTAL
HAXIMUM ANNUAL ANNUAL
FLOY FLON MAINT.
fcusecs) (ac-ft) CosT
11 20000
B 15000
7 25000
64 15000
36 30000
543 48000
471 45000
253 40000
796 45000
181 35000
285 35000
253 45000
217 45000
1086 64000

NAME OF NULLAH

YECH

VECH

YECH/SORAP

YAREZ

STATUS RENMARKS

AL

AL

IE

DE

AL

AL

AL

AL

AL

AL

AL

AL

AL

AL

AL

Construction ot



02/20/89

NARE OF
KAREZ/XAURJIO

KARE2

KAREZ

KAREZ

KARET

KARE2

KAREZ

FAREZ

KAREZ

¥ARE2

" KARE1

HOTARAD

JUSAK

USMANARAD

XAISAK

HITAN

CHANAG

HATTAN

SAADABAD

NOK KAHAN

ALLAH BAHT

LOCATION

TURBAT

HOTABAD DIST.
TUREAT

JUSAK DIST.
TURBAT

JUSAr. DIST.
TURBAT

KAISAK DIST,
TURBAT

KAISAK DIST.
TURBAT

KAISAK DIST.
TURBAT

KAISAK DIST.
TURBAT

KALATUK DIST.
TUREAT
FALATUK DIST.
TURBAT

FKALATU¥ BIST.
TURBAT

NAME OF

MAJOR SHARE HOLDER (

MIR ANYATULLAH

HAJ1 MUHANMMAD
USHAN

HAJI MUHAMMAD
USHAN

HIF ABDUL GHAFAR

TURBAT

SYED MUHANMMAD

GHULAM NABI

HUHAMMAD UMER

AL AHMED

BAHRAN

CONNAND
AREA
acres)?

100

100

100

35

15

25

145

B3

43

MEKRAN KAREIES

INVENTORY

LIST OF KAREZES BY DISTRICT/LOCATION

AVERAGE
NO.OF FLOW
HANGANS (cusecs) fc

14 3.20

14

14

14 0.22

14

14

TO07AL

HAXIMUM ANRUAL ANNUAL

FLOW FLOW MAINT.
usecs) flac-ft) CosT
2317 56000
0.43 159 38000
45000
58 45000
2,30 652 98000
362 50200
405 48000

NANE OF NULLAH

INGIRKAN/RODAN

SHAHWANI

RISYEEN/SHAHWANI

KAISAK

KAISAK KAUR

KAISAK

GARUK

GARUK

B6ARUK

KAREZ
STATUS

AL

DE

DE

AL

AL

DE

AL

AL

AL

AL

REMARKS

Infiltration Gallery
and Siphon in
progress.

HMechanical Drilling
completed to 150 ft
unsuccessfully.

Check Lams constructed
in 07/B7 and 0&4/88.
Karez has been
abandoned for many
years.

¥arez has been
abandoned.

Flow rates are based
on readings taken
during 4/Bb-6/8¢.
Karez was extended in
July B6.

Contracted for
Mechanical Drilling.

¥Karez has been dead
for some time,
Mechanical Drilling
coepleted
unsuccessfully 12/B8
at 150 ft,

Siphon and channel
lining completed in
04/88.

Siphon completed.
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NAME OF

KAREZ/FAURJO LDCATION

YAREZ FHULLABAD KALATUX DIST.

TURBAT
¥AREZ EAIBON KALATUK GATBON
DIST. TURBAT

KAREZ ISTELLAEBAD KALLAG DIST.
TURBAT

KAREZ FAQIRABAD FALLAG DIST,
TURBAT

YAREZ SOHRANI FALLAG DIST.

TURBAT

KAREZ UGETAPAD  FALLAG DIST.

TURBAT

FAREZ KIKIN KIKIN DIST.

TURBAT

XAREZ SHOWAKI KIKIN DIST.

-
—

g

NAME OF

COMMAND
AREA

MAJOR SHARE HOLDER f{acres)

RASDOL BUKSH

HIR MUHAMMAD
HASSAN

GHULAM HABID

SHAH REHRAD

LAL JAN

SULEMAN

KHUDA IEFRAHIN

5UM SHAD

56

70

150

130 %

39 s

40

30

MEKRAN XAREZES INVENTORY

LIST OF KAREZES BY DISTRICT/LOCATION

TOTAL
AVERAGE HAXIMUM ANNUAL ANNUAL
NO. OF FLOW FLOW FLO® MAINT.

HANGANMS (cusecs) {cusecs) {ac-ft) €oSsT

14 0.65 ¢ 471 48000
14 0.50 = 362 75000
14 0.79 1.59 S73 546090
14

28 1.31 2.22 951 B4000
14 ¢.70 1.33 507 54000
14 ¢.05 ¢ 22

14

NAME OF NULLAH

GARUK

GARUK/SHARMA/GHETTY

ZANKANI

1ANKAN]

LANKANI

1ANKANI

KIKIN KAUR

KIKIN KAUR

KAREZ
STATUS

AL

AL

AL

DE

AL

AL

AL

REMARKS

Hand Foring coapleted
in 12/867.

Mechanical Drilling
Completes to 150 ¢t
unsuccessfully,

Flow rates are based
on readings taken
during 1984-68.
Consumntive Use of
kare: water is 7.74
acre-ft/acre.

Check Daec cospieted.

Check Dar completed.

Flow rates are based
on readings taven
during 19E£-6B.

Hand Borirg cospleted
in June B7. Mechanical
Drilling coepleted
cuccessfully at 150
fs.

Consurntive lse of
kare: water 1s 7.5}
acre-ft/acre.

Check Dan coszpleted.

Flow rates 2re based
on reagirgs taren
guring 19ga2-E2E.

harez wae extendeC 1n
Juiy B6. A sichon was
corpleted on 056/67.
Consumtive Use of
vare: water 1s 9.47
acre-ft/acre,

Chect Das cospleted.



NAME OF
KAREZ/XAURJIO

YAREZ

Y.AREZ

KAREZ

KAREZ

KAREZ

KARE1

KORJO

KARE1

KAREZ

KAREZ

KAREZ

KAREZ

KAREZ

KAREZ
KAHAN

TOCHAN

KOTHAL ]

MIRABAD

NOK KAHAN

INAN]

NOKABAD

KOSHEALAT

SAIFUDDIN

BALUCHABAD

HRAIR

ROKABAD

FARDOUS

SARD

HAKAN

LOCATION
TURBAT

KOSHKALAT
TURBAT

KOSHXALAT
TURBAT

FOSHEALAT
TURBAT

¥OSHKALAT
TURBART

YKOSHKALAT
TURBAT

FOSHKALAT
TURBAT

KOSHKALAT
TURBAT

MAL IXABAD
TURBAT

MAND DIST.
TURBAT

MAND DIST,
TURBAT

MAND DIST.
TURBAT

MAND DIST.
TURBAT

MAND DIST.
TURBAT

MAND DIST,
TURBAT

PIST.

pIST.

DIST.

DIST.

DIST,

DIST.

DIST.

DIsT.

NARME OF
MAJOR SHARE HOLDER

MULLA HUSSAIN

NAKAB KHALID JAN

DEHRAN ALl

MOULVI GHULAM

MUHAMMED

MULLA YOUSUF

GHULAM RASOOL

DEHOQAN ALI

NAWAE SAHIB

RASOOL BUKSH

SHARU/MOHD HASSAN

NUMANMAD AMIN

ABDUL RAHMAN

1R USMAN

COMMAND

AREA
tacres)

70

70

56

112

56

500

80

150

150

150

100

150

100

NEXRAN FKAREIES TRVERTURY
LIST OF KAREIES BY DISTRICT/LOCATION

TOTAL
AVERAGE MATINUM  ANNUAL ANNUAL
NO. OF FLOW FLOW FLOW MAINT, XAREZ
HANGANS (cusecs) fcucecs) lac-ft) CGST NAME OF NULLAH STATUS REMARKS
14 0.31 » 224 63000  FECH/ROTUB AL
14 0.21 ¢ 156 56000 KETCH AL
14 35000  KETCH DE
120 KECH DE
28 0.54 » 392 65000  KETCH AL Mechanical Drilling
conmpleted 12/88
successfully at 150
ft.
14 0.26 0.68 188 56000 KETCH AL Drilling and
Rehabilitation
coepleted in (4/88.
140 KETCH DE Contracted for
Infiltration Gallery.
16 1.00 + 724 64000  NIHING AL
DE
AL
AL
0.82 ¢ 594 AL
AL
AL



02720789
MEKRAN FAREIES INVENTORY

LIST OF KAREIES EY DISTRICT/LOCATION

TOTAL
COMMAND AVERAGE MAXIMUM  ANNUAL ANNUAL
NAME OF NAME OF AREA NO.OF FLOW FLOW FLOW MAINT. KARE2
KAREZ/XAURJD LOCATION MAJOR SHARE HOLDER (acres) HANGAMS (cusecs) fcusecs) fac-+t) CosTy NAME OF NULLAH STATUS REMARKS
KAREI HIFALUYX MAND DIST. HAJI JALAL KHAN 63 14 1.0 @ 1158 AL Hand boring completed
TURBAT in Januvary B8.
KAREZ SHARIBAPAD MAND BULLO MOTABER ALI 70 14 1.40 » 1014 48000  NIHINS AL Hand boring coepleted
DIST. TUREAT MUHARMAD in 12/867.
KAREZ ABDUL MAND BULLD ABDUL HARIN 100 DE
FARIN DIST. TURBAT
YAREZ MULA JAN MAND BULLOD JAN MUHAMMAD 150 DE
MUHAMMAD DIST. TURBAT
KARE? BULLD mAND BULLO AL MURAMMAD 735 14 1,00 » 724 56000 ) AL Hand toring coapleted
DIST. TURBAT in 12/87,
KARE? DILSAR HAND DILSAR RAHIN BUXSH 100 14 DE
DIST. TURBAT
KARE? BIAD MAND GIAP DIST. DADIR BUKSH 150 AL
TURBAT
FYAREZ GWAK MAND GWAK DIST, ABDUL RAKINM 80 16 1.0 » 1158 56000 NIHING AL
TURBAT
KAREl KALAB MAND GWAK DIST. HAJ! ABDUL NAB! 70 14 0.58 420 70000 AL
TURBAT
KARE] MAHTAB NAND MAHTAR MIR USHAN 100 AL
DIST. TURBAT
XAREY BUNDUK MAND MAHTAB MIK USMAN 100 AL
DIST. TURBAT
KAREZ QASMILHAT MAND DASMICHAT MULA ANMED SHAR 100 DE
. RIST. TURBAT
KARE? SOROD MAND SORO DIST. ABDUL RAMMAN 16 AL
TURBAT
KARE? BULRUL HAND UZAI DIST. SYED MUHAMMAD 59 14 NIHING DE
TURBAT
YARE? U1A1 MAND UZAi DIST. MIR DURA 100 AL

TURBAT



NANE OF
KAREZ/XAURJID

KAREZ CHAMNAN

KAREZ NOKABAD

KAREZ MIR MIR

KAREZ MIRABAD

KRREZ MIRI

KAREZ SARIABAD

KAREZ CHURBUX

KARE] NOXABAD

KAREZ NASIRABAD

KAREZ CHANJAN

KAREZ KHARIRABAD

KARETZ LALIN

LOCATION
WAND UZAI DIST.
TURBAT

WAND UZAT DIST.
TURBAT

WIR MIR DIST,
TURBAT

MIRABAD DIST.
TURBAT

NIRI DIST.
TURBAT

MIRI DIST,
TURBAT

NASIRABAD DIST,
TURBAT

NASIRABAD DIST.
TURBAT

NASIRABAD D1ST.
TURBAT

NASIRABAD DIST.
TURBAT

NASIRABAD DIST.
TURBAT

NASIRABAD DIST.
TURBAT

NAME OF

COMMAND
AREA

MAJOR SHARE HOLTER (acres)

ABDUL GHANI

MASJAN

ALTAF HUSSAIN

DUR MUHAMMED

QAZ1 GHULANM
RUHANBAD

NAWAB SAHID

ASSADULLAH

RASO0L BUKSH

KHUDA SULEMAN

EMULAM NMUSTAFA

BHULAN MUSTAFA

GHULAM MUSTAFA

150

150 -

60

75

144

58

36

36

68

70

b4

65

MEKRAN KAREZES

INVENTORY

LIST OF XAREIES BY DISTRICT/LOCATION

TOTAL

AVERABE HAXIMUM ANNUAL ANNUAL

NO.OF  FLOW FLOW FLOW HAINT.

HANGANS (cusecs) fcusecs) fac-ft) COosT
14 3.00 @ 2172 56000
17 1.50 » 1084 48000
28 3.04 6.70 2201 70000

14

14 0.40 » 290 50000
14 0.30 ¢ 217 48000
17 0.85 + 615 65000
15 0.48 » 348 48000
16 0.30 217 58000
16 0.80 =« 579 56000

NANE OF NULLAH

GARUX

GHETTY/RODAN

HISKEEN/ZANKAN]

SHAHNWANI

RODAN/INGERKAN

BGORIDAR

GORIDAR

GORIDAR

RODAN/ INGERKAN

RODAN/ INGERKAN

¥AREL
STATUS

AL

AL

AL

AL

DE

AL

AL

AL

AL

AL

AL

REMARES

Contracted for
Mechanical Drilling.

Flow rates are based
on readings taken
during 1964-88.

Kare: was extended in
July Bé.

Consuative Use of
kare? water ig 146.07
acre~ft/acre,

Three Check Dass
constructed in 87.

Check Dass constructed
in 07/87 and 04/B8.
Kare: has peen dead
for aany yearse,



NAME OF
FAREI/¥AURJO

KAREZ

MURANMADARAD

VAREZ GUNAFAMW

¥FAREY TDJAN

KAREY NODIZ

KAREZ PEERI

VAHAN

KAREZ GORANI
BAND
KAREZ NALAGIN

XAREZ SARI JOH

¥AREZ TOBA

YAREL MANAY

FRRAN

KAREZ AFSHAN

KAREZ DURMA¥OL

XAREL 21ARDEEN
GUNJAN

PAREL FADHI SHAP

KAREI ARADAD

LOCATION
NASIRABAD DIST.
TURBAT

NASIRABAD DIST.
TURBAT

NODIZ DIST.
TURBAT

NDDIZ DIST,
TUREAT

FEER] KAHAN
DIST. TURBAT

FHULLAPAD DIST.
TURBAT

PIDRAY. DIST.
TURBAT

FIDRAK DIST.
TURBAT
PIDRAK DIST.
TURBAT

PIDRAK DIST.
TURBAT

FIDRAY DIST.
TURBAT

FIDRAY DIST.
TURBRT

FIDRAY. DIST.
TURBAT
PIDRAY DIST.
TURBAT

PIDRAK DIST.
TURBAT

NAME OF

COMMAND
AREA

MAJOR SHARE HOLDER (acres)

KHUDA BUKSH

NABIl EUKSH

USHAN

KHAN MUHANMAD

ABDUL RAHIN

GHULAM MOHAMMAD/

BIEAKAR

LAL MUHAMMAD

AT11 AHMAD

PHULLAN

LAL BUKSH

M. RAHIN

REHMAT

AKBER

HULA NOORUDDIN

AKBAR

63

65

63

56

73

14

16

14

12

28

15

16

MEXRAN

LIST OF YAREIES RY DISTRICT/LOCATION

ND.OF
HANGANS

16

16

14

>

AVERARGE
FLONW
{cusecs)

0.38

YXAREIES

INVENTORY

TOTAL

MAXINUM ANNDAL ANNUAL
FLOHW FLOW MAINT.

(tusecs) (ac-ft)

275

405

796

1086

0.26 156

22

72

94

CosT

50000

54000

48000

63000

32000

15000

40000

16000

15000

55000

25000

25000

NAME OF NULLAH

GORIDAR

GORIDAR

NABINDAR

NABINDAR

DOZIANI KAUR

DEZIN/NIHING

KAXDAN

YAKDAN

KAXDAN

KRY.LAN

LATIDAN

KAYDAN

FAKDAN

KAKDAN

KAREZ
STATUS REMARKS

AL

AL

AL

DE

AL

i3

DE

AL

AL

AL

AL

AL

AL

AL

AL

¥Yare: has been dead
far cany years.

t.are2 abandoned.
Contracted for Hand
Foring. Check Das

tencered.

Check Das under
constructaon,.

Check Dam unger
constructicon.

Check Dac under
construction.

Hano boring corpletec.
Cnecr Daez unger
construction,

hand Foring coepletec.

Check Dae uncer
construction.



MEKRAN KAREIES IRVENTURY.

LIST OF KAREIES BY DISTRICT/LOCATIDN

TOTAL
COMMAND AVERAGE MAXIMUM  ANNUAL AKNNUAL
NAME OF NAME DF AREA ND, DF FLOW FLOW FLDW FMAINT, KAREZ
KAREI/KAURID LOCATION MAJOR SHARE HOLDER (acres) HANGAMS (cusecs) fcusecs) (ac-ft) €osT NARE OF NULLAH STATUS REMARKS
Contracted for hand
boring.
KARE? KAUR E SAR PIDRAK DIST. NODRUGEIN 16 e 0.12 ¢ a7 40000 KAKDAN AL Hano boring coapleted.
TURBAT
KAREZ ANIOL P1DRAK DIST. FAQIR 16 4 0.11 ¢ 80 30000 KAKDAN AL Contracted for hand
TURBAT boring. Check Daa
under constructian.
KARE2 BANDAY JOH PIDRAK DIST. FHUDA DAD 12 3 0.10 72 30000 FULLIPAD/FKAKDAN 18 Hand Foring coapleted.
TURBAT
KAREL nILK PIDRAX. DIST. RASOOL BUX 12 L} 0.08 ¢ 58 10000 FAKDAN AL Check Dam under
TURBAT construction.
KAREZ WAFQ PIDRM? DIST. TAJ MUHANMAD 20 4 0.61 0.93 439 380060 KAV.DAN AL Contracted for Hand
TURBAT Boring. Check Das
tendered.
XARE? KALIXKOT PIDRAK DIST. GHULAM 18 3 0.09 ¢ 63 15000 KAKDAN AL Check Dam under
TURBAT construction. Hand
bering coapleted.
KAREZ SARI MINAR P!DRAK DIST. ASUNI 21 3 0.23 0.30 1463 40000 KAKDAN AL kand Foring coapleted.
TURBAT Chect Dae under
construction.
FAREL GWALI MULK PiDRAK DIST. MALANG 13 4 0.13 0.21 93 38000 KAKDAN AL Hand Bering coepieted.
TURBAT Cneck Dam under
construction.
KAREZ TOLLUS PI1DRAX DIST. PAHADUR 20 4 0.11 » 80 25000 LAKDAN AL Check Dam tengered.
TURBAT
KAREZ ¥ALAB PI1DRAY DIST. MUHARMAD BUX 16 4 0.03 23 25000 LALAG FAUR AL
TURBAT
KAREL RAISABAD PIDRAY DIST. RTTA MUHANMMAD 18 [} 0.11 0.15 78 45000 KAKDAN AL thect Damn under
TURBAT construction.
KAREl DEGARI PIDRAK DIST. ALINA 14 4 0.11 # 80 35000 KAY.DAN AL Check Dae under
SHEHR TURBAT construction.

XAREZ ASHADI PI1DRAF DIST. GHULAR QADIR 21 7 0.12 » a7 35000  MULLIBAD AL
TURBAT .



NANE OF
KAREZ/FAURIOD

KAREZ RODAN

KAREZ IARABAD

KAREZ NOKARAD

KAREl MALIKARAD

KORJO CHEERI JOH

KAREI CHEER SHER

YAREI CHANAGAN

YARELl SORD

KAREI PATANDAR

KORJD BRINT

KAREI DORBIND

XARE!l SHIRALI

YARE? PHULLARAD

KAREl BORANI

KRREZ KALAB

LOCATION

PIDRAK DIST.
TURBAT

PIDRAK DIST.
TURBAT

PIDRAK DIST.
TURBAT

P1DORAY. DIST,
TURBAT

PIDRAK DIST.
TURBAT

PIDRAX DIST,
TURBAT

SANMI DIST.
TURBAT

SARm] DIST,
TURBAT

SAN] DIST.
TURBAT

SAMl DIST.
TURBAT

SAnl DIST.
TURBAT

SAnl DIST.
TURBAT

SAnl DIST.
TURBAT

SAMl DIST.
TURBAT

SAN] DIST.
TURRAT

COMMAND
NARE OF APEA
MAJOR SHARE HOLDER (acres)

Asunl 16
AZ11 AHMED 14
asunt 15
NURAD 8
YOUSAF 21
FARIR ]
BASHIR AHMED 56
NUHAMMAD AMIN 42
JAN MUHAMNAD 56
LAL BUKSH 8s
HASSAN LS
KHALID JAN

ABDUL REHMAN 1)
LAHUDA ESSA sb
YHUDA SHAHI 84

LIST OF KAREIES

ND. OF
HANGANS

14

14

28

18

AVERAGE
FLON
{cusecs)

1.30

BY DISTRICT/LOCATIDN

TOTAL
HAXIRUM  ANNUAL
FLOW FLOW

(cusecs) (ac-ft)

Ll 80
» 87
4 101
* 14
L] 181
. 87
[ 724
. 941
[} 644
. 724
. 669
1 2100

ANNUAL
BAINT.
cosr

38000

38000

28000

30000

35000

15000

56000

55000

30000

60000

56000

50000

56000

NARE OF NULLAH

KAKDAN

KAKDAN

KAKDAN

KAKDAN

LATIDAN

LATIDAN

HILLS

HILLS

PATANDAR

KECH

YECH

FAREZ
STATUS

AL

AL

AL

AL

AL

AL

AL

DE

AL

AL

AL

DE

AL

AL

AL

REMARKS

Check Daa under
construction.
Contracted for hand
boring.

Check daa under
construction,.

Hand boring cospleted.
Check dam under
construction,

Check Dam under
construction.

Fare: has been dead
{or cany years.

Channel lining in
progress.



NAHE OF
KARE1/KAURJO

KAREl KALLAN

KAREZ BUNSHJIRD

KAREZ QAZIABAD

KAREZ Tunp

KAREI HAMIABAD

KRREI GONAUKI
KARE? AHMEDIDAR
KAREZ CHURPBUK

KARE?
KAHAN

UNMER]

KARE?
KAHAN

DASHTARI

KAREZ SIRCHUPI

LOCATION

SAMI DIST.
TURBAT

SAMI DIST.
TURBAT

SHAH1 TunmP
D1ST. TURBAT

SHAHI TuMP
DIST. TURBAT

SHAH1 TUNP
DIST. TURBAT

SHAHPUK DIST.
TURBAT

SHAHPUK
TURBAT

D1ST.

SHAHPUX
TURBAT

DIST.

SHAHFUK
TURBAT

DIsT.

SHAHPUK
TURBAT

DIST.

SHAHPUK
TURBAT

DIST,

NAME OF

COMMAND

AREA

HAJOR SHARE HOLDER tacres)

MIR GHULAM RASOOL

HULA ESSA

NAWAB KHALID JAN

DR. RIAZ? AHMED

ABRAHIN

KHUDA SHER

MUHANNAD

KHAIR MUHAMMAD

SHER MUHAMMAD

PIR BUX

USHAN

SYED MUHAMMAD

84 §

45

[}

63

70

42

33

32

35

32

32 8

AELFRAN  KRACICY  InyCRToOnNT—

LIST OF KARREIES BY DISTRICT/LOCATIDON

T0TA)
AYEFRAGE RAXINUM  ANNUG ANNUAL
NO.OF  FLOW FLOW FLOK MAUNT.
HANGANS (cusecs) {cusecs) (ac-+#t) cosT NANME OF NULLAH

] 1.75 3.4 1267 4B00)  KECH
14 0.90 ¢ 648 54000  PATANDAFR
14 0.14 58 63000 KECH/ROTUG
14 0.45 ¢ 473 63000
14 0.56 » 405 63000 KECH/ROTUG
14 1.10 794 28000 GONAK]I KAUR
14 0.35 » 253 45000 SHAMPUK
14 0.8 ¢ 420 48000 SHAHPUK /DASHTAR]
14 0.35 ¢ 253 48000 SHAHPUK.
14 0.89 ¢ bad 40000 SHAHPUK /DASHTARI
14 (-1} 1.44 478 SHAHPUY

FAREZ
STATUS

AL

AL

AL

AL

AL

AL

AL

AL

AL

AL

AL

REMARLS

Channel lining in
progress,

HWater being sold
beca2use mater
availability zore than
land.

Consueptive use of
karez water i1s 15.07
acre-ft/acre.

Foring coepleted 12/E88
syccessfully at 104
ft.

Hand boring completed
in June 57. Channel
lining coapleted in
March ES.

Consurtive Lse of
bare: water 1s 15.38
acre-ft/acre.

Cnecr Dae constructed
1n 10767,



02/20/89
MEKRAN KAREIES INVENTORY

LIST OF »AREZES bY DISTRICT/LOCATION

TDTAL
COMMAND AVERAGE NMAXINUM  ANNUAL  ANKUAL
NAME OF NARE OF AREA NO.OF FLOMW FLON FLOW MAINT. KAREZ
KAREZ/» AURJD LOCATION MAJOR SHARE HOLDER (acres) HANGANMS (cusecs! (zueezs) {ac-ft) cosT NAME GF NULLAH STRTUS REMARKS
KAREZ SARI MDLAX SHARFUK DIST. FUHARKAD 50 14 SHAHPUY./DASHTAR] GE
TURBAT
YAREZ UKAI SHAHFUX DIST. SHER MUHAMMAD 45 14 0.27 e.&9 196 SHAHPUK AL Check Dae constructed
TURBAT for kare: in 10/67.
Farez extended in
19g8,
KAREIl SHAHPUK SHAWFUK LIST, DUR MUHAMMAD 2% 14 0.89 1.58 44 49000 SHAHPUK AL Check Dar conrstructed
TURBAT in 10/67 for the tLare:
recharge.
Consuative Use of
Larex water is 29.09
acre-ft/acre,
Check Cam constructed
in 10/87.
KAREZ ElJL1 SHAHPUM DIST. FIR BUX 30 14 LASHTAR] KAUR LE
TURBAT
YARE? HAIDARI SHAHFUY DIST. PIR BUX 28 14 0.79 # 372 35000 SHAHPUK/DASHTARI AL
YAHAN TURBAT
XAREZ DALAY SAR SHAMFUM DIST, MUHAMMAD ANMIN 35 14 0.79 ¢ 572 48000 SHAHPUK/DASHTARI AL
TURBAT
KAREZ NELAN SHARAY DIST. RiR FALAX NAZ 56 14 0.12 a7 £5000 NELAN AL fontracted for
TUREAT Hechanicai Drilling.
YAREZ NOXABAD SHARAY D1ST, HAJ1 FARIR 42 14 0t A rechrge scheee was
TURBAT MUHARMAD tendered, but no bids
received.
FAREZ BATT SHARAKF [1IST, NIZAR 41 14 2.00 1448 80600 GATT KAUR AL mechanical Drilling
TURBAT cocpleted in 12/8BE.
KAREZ SIKUNI SHARAY DIST, ¥HUDA RASOOL EBUKSH 45 14 0.10 ¢ 72 50000 SIYUNI KAUR AL Mechanical Drilling
TURBAT tereinated,
FARELl NAKANI] SHARAK DPIST. FAHUDA RASDOL 56 14 1.00 ¢ 724 55000 SIFUNI KAUR AL
TURPAT SuisY
KARE? SINGXALAT SINEFALAT DIST, ELAH} BUKSH b4 14 DOIZAN] SHEEP DE ¥are: has been dead
TURPAT for 20 years.

KAREZ CHALLD SIRI ¥AHAN DADIR BUX 53 ¢ 14 0.92 1.82 bbb 63000 FRISYEEN (38 Flow rates are based



02/20/89

NAME OF

¥AREI/KAURJOD LOCATION

DIST. TURBAT

KAREZ SIRI KAHAN SIRI KAHAN
DIST. TURBAT

Y¥AREl BALUCHABAD SOLRAND DIST.

TURBAT

KARE1 SOLBAND SOLBAND DIST.
TURBAT

KORJO KARMANDAY TANIAG DIST,
TURBAT

KAREI IAFARARAD TuMP DIST.
TURBAT

KORJD IANMUNDEI TUMP DIST.
TURBAT

KAREZ TUNP TUMP DIST.
TURBAT

COMMAND
NAME OF AREA
MAJOR SHARE HOLDER (acres)

ANIR BUKSH S1

MOULVI GHULAN 70
MUHAMMED

ABDUL DAYURM 8o
MULA HUSSAIN 990
WALI MUHAMMAD HOT 75

HAJI MUHAMMAD
IBRAHIM

NADIR JAN 83

MEKRAN

KAREZES

INVENTORY

LIST OF KAREIES BY DISTRICT/LOCATION

AVERAGE
ND.DF FLOHW
HANGAMS (cusecs)

14 0,82
14 0.04
17 0.78
62

16 0,89
16 1.50

BAXIMUN
FLOW
fcusecs)

1.31

0.33

TOTAL

ANNUAL

FLOW
fac-1t)

449

31

[L]
o
[L.]

544

1086

ANNUAL
MATNT,
cost

63000

51000

58000

64000

NAME OF NULLAH

HMISKEEN

GARUK

EARUK/SHARMA

KETCH

NIHING

NIHING/NABINDAR

FVAREZ
STATUS REMARKS

on readings taken
during 1986-88.

¥Karez was extended in
July Bb. Hand boring
was coepleted in June
B7 and channel lining
coepleted in June BB.
Consuntive Use of
kare: mater is 9.61
acre-ft/acre.

Three Check Daes
constructed in 87,
Mecharial Drilling
compieted 12/BB
succeesfully at 82 {t.

AL Flow reading are based
on readings taken
during 1984-E8.

Karer was extended 1n
July 85. Twe siphons
Were 2iso constructed
on the karez in 11/87.
Consurptive use o0f¢ the
karez water is 10.38
acre-ft/acre.

Three Check Daes
constructed in 87.

AL

AL

DE Contracted for
construction cf
Infiltration Ballery.

AL

uc

AL Siphon under
construction,



02720/89

MEKRAN KAREZES INVENTORY

LIST OF KAREZES BY DISTRICT/LOCATION

TOTAL
CONMAND AYERAGE MAXIMUM ANNUAL ANNUAL
NAME OF NANE OF AREA NO.OF FLOW FLOW FLOW MAINT, KAREZ
KAREZ/¥AURJD LOCATION MAJOR SHARE HOLDER f{acres) HANGAMS (cusecs) {cusecs) f{ac-ft) CosT NANE OF NULLAH STATUS REMARKS
KAREZ BULISTAN TUMP DIST. MIR AEDULLAH 8o 17 1.10 ¢ 794 50000  NIHING/NABINDAR AL
TURBAT
KAREZ CHABDGI Tunmp DIST. NADIR JAN 80 16 1.00 # 724 54000  NIHING/NABINDAR AL Siphons contracted.
TURBAT
KAREZ MIR ESSA TUKP DIST. BHULAN NAB] 54 156 1.40 ¢ 1014 54000 NIHING/NABINDAR AL Siphons contracted.
TURBAT
KARE1l MI® ASHRAF TuMP DIST. MIR ASHRAF 100 24 72000 AL
TURBAT
KARE1 NUSRAT TUMP DIST. NUSRATULLAH AS 16 NIHING DE
TURBAT
KARE1l NOKABAD TUMP ASIABAD DAD RAHIN 100 NIHING AL Irriyates same cozeand
DIST. TURRAT area as Asiabad Korjo.
KORJO ASIABAD TUMF ASIAEAD ABUL HASSAN 100 NIHING AL VYorjo operates only
DIST. TURBAT during flooding of
Nihing,
KAREZ ASIABAD TUMP ASIABAD SYED MUHAMMED 70 15 0.92 1.05 665 62000  NIHING AL Siphon and hand boring
DIST. TURBAT completed.
KAREZ AIIAN TUNMF AZIAN MIR SHAHU b4 16 0.30 217 65000  NIHING AL
DIST. TURBAT
KAREZ KHUSHKABAD TUMP BALICKA NOTABER ABDULLAH 100 16 1.20 » 869 65000  LUTUM/SHAHAP AL
DIST. TURBAT
KAREI BAMISHI TUMFP BALICHA HAJ1 SHAD DAD 75 17 1,00 » 724 54000 LUTUN AL
DIST, TURBAT
MARE1 RAISARAD  TUMF BALICHA MOTABER ABDULLAH 110 28 1.20 ¢ B9 56000 SHAHAP/LUTUNM AL
DIST. TURBAT
V.ARE1 RODBUN TUMP BALICHA HAJ] HMEHRAB 54 16 0.59 0,61 427 SBO00  LUTUM AL
D15ST. TURBAT
KAREZ BALICHA TUMP BALICHA ABDUL HAKIN 90 17 1.20 + B9 58000 SHAHAP/LUTUN AL Approved for Siphon.
DIST. TURBAT :
KAREZ SIRINKIN TUNF BALICHA MUHANMAD UMER 68 17 1.00 + 724 60000 SHAHAP/LUTUNM AL

D1ST. TURBAT



vELr&Lvrioy

MEKRAN KAREZES INVENTORY

LIST OF KAREZES BY DISTRICT/LOCATION

TOTAL
COnMAND AVERAGE HAYIFUM ANNUAL ANNUAL
NANE OF NAME OF AREA N@.OF FLOW FLOW FLOW HMAINT, VAREZ
KAREZ/XAURIOD LOCATION HAJOR SHARE HOLDER f(acres) HANGANS (cusecs) {cusecs) (ac-ft) cosT NANE OF NULLAH STATUS REMARKS
KAREZ RINDABAD  TUNMP RALICHA NANAB 63 1? 1.00 724 51000  SHAHAP/LUTUM AL
DIST. TURBAT
KAREZ BAYAN TUMP BALICHA BAY&N 35 17 0.18 0.22 130 60000 LUTUN/SHAHAP AL  Siphon coepleted.
DIST. TURBAT
KAREZ GHARIBABAD TUMP BALICHA HUHAMMAD KARIN 15 17 0.11 80 51000 LUTUN/SHAHAP AL Siphon coepleted.
DIST. TURBAT
KAREZ KHUSHKABAD TUMF BALICHA HOTARER ARDULLAH 55 17 0.89 644 55000 LUTUM/SHAHAP AL
DIST. TURBAT
KAREZ BDSTAN TUNP BOSTAN MIR BAHRAM KHAN 73 16 1.10 796 48000 DEZIN AL
DIST. TURBAT
KAREZ DAZEN TUMP DAZEN MUHAMMAD ISLAM -1} 16 60000 NIHINB DE  FMechanical Drilling
DIST. TUREAT contracted.
KAREZ HAJIABAD  TIIMP GOMAZI HAJI DAD KARINM 70 14 0.89 644 63000 DEZIVI AL Hand boring,coapleted.
UIST. TURBAT
KAREZ SANKIN TUNP GOMAZ) HIR QASIM 95 17 1.00 724 63000  DEIVI/BONPIR AL
DIST. TURBAT
KAREZ BOMAZI TUNP BOMAZI MUHANMAD YOUSAF 90 156 1.10 796  B0000 DEIVI/PONPIR AL Contracted for
DIST. TURBAT Hecnanical Drilling.
KAREZ SHAHBAK TUNP EOMAIZI SHAHBAK 95 24 1.20 869 82000 DEIVI/EONPIR AL
DIST. TURBAT
KAREZ TARATI TUMP &OMAZI HOTEBER YOUSAF 68 17 1.00 724 75000  DEIVi/RONFIR AL
DIST. TURBAT
XAREZ SARI BAST TUNF GDOMAZI HUHAMMAD NOOR 84 28 1.10 796 84000  DEIVI/EONPIR AL
DIST, TURBAT
KAREZ KASAND TUMP KASAND AEDUL RAHMAN/ 80 15 0,75 543 56000  NIHING AL
' DIST. TURBAT GUMSHAD
KAREZ KOHAD TUMP KOHAD HAYATAN 100 AL
DIST. TURBAT
KAREZ KOLAHOO TUNP KOLAHDOD ABDULLAH MNUHANMAD 100 AL
DIST. TURBAT
KUSHKALAT TUMP KOSHKALAT BASHIR BEDAR 70 18 1.40 1014 54000  NIHINE AL

. KAREZ
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NAME OF
¥YAREZ/KAURJID

KAREZ

KAREZ

KAREZ

KAREZ

KAREZ

KAREZ

KAREZ

KARE1

KARE2

KAREZ

KARE2

KAREZ

KAREZ

MALANT

MALIKABAD

NAIARABAD

HAJIABAD

PHULLABAD

HOTHJO

SAMADABAD

SORO

KHUSRAV]

WAZIRABAD

MALIKI

KQSHK

SORAGI

LOCATION
DIST. TURBAT

TUMP MALANT
DIST. TURBAT

TUMP MALINABAD
DIST. TURBAT

TUNP NAZARABAD
DIST. TURBRAT

TUMP PHULLABAD
DIST. TURBAT

TUNP PHULLAEAD
DIST. TURBAT

TUMP PHULLABAD
DIST. TURBAT

TUMP SAMADABAD
DIST. TURBAT

TUNP SORO DIST.
TURBAT

TURBAT
TURBAT

DIST.

TURBAT
TURBAT

DIST.

TURBAT
TURBAT

DIST.

TURBAT DIST.
TURBAT

TURRAT DIST.
TURBAT

NANKE OF

COMMAND
AREA

MAJOR SHARE HOLDER ({acres)

MUHANMAD AS.AM

AHNED JAN

MOTABER YAQODOB

HAJI DAD KARIM

ANYATULLAH

KHALIFA M. KARIN

HAJT ABDUS SAMAD

SARDAR MULADAD

MIR ABDUL KARIM

GICHKI

GHULAM PASOOL

RASOOL BUKSH

MIR ¥HAN MUHAMMAD

KAHUDA ASSA

BS

83

85

-]

75

150

100

100

100

BS

75

93

MEKRAN KAREZES INVENTORY

LIST OF KAREZES BY DISTRICT/LDCATION

TOTAL
AYERAGE MAXIMUM ANNUAL ANNUAL
NO.OF FLOW FLOW FLOW PMAINT.
HANGANS (cusecs) (cusecs) (ac-ft) CasT
16 0.65 =« 471 54000
16 1.10 796 54000
17 1.12 1.13 809 58000
14 0.49 0.54 352 64000
17 0.72 « : 521 68000
14 0.89 = 544 62000
14
14
14 0.47 0.98 340 63000
14 0.73 1.41 529 56000
14 0.461 o 1.00 439 70000

NAME OF NULLAH

DEZVI

NIHING

NIHING

DEIVI

DEIVI/NIHING

DEZVI/NIHING

DOCRUN/KETCH

DOCRUN/KETCH

DOCRUN/KETCH

KAREZ
STATUS

AL

AL

AL

AL

AL

AL

AL

AL

DE

DE

AL

AL

REMARKS

Hand boring in
progress,

Hand Boring cospleted.

Kare: has been dead
for eany years.

Mechanical Drilling
coapleted 04/88
successfully at 112
ft,

Mechanical Drilling
cospleted 05/88
successfully at 120

ft.

Mechanical Drilling
cospleted 05/B8
successfully at 120
ft.
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NANE OF
KAREZ/XAURJIQ

KAREZ RAISI

KRREZ KANASI]

LOCATION
TURBAT DIST.
TURBAT

TURBRT DIST.
TURBAT

COMMAND
NAME OF AREA
MAJOR SHARE HOLDER (acres}

#IR DURRA 73

MIR DURRA 75

MEXRAN KAREIES

LIST OF KAREZES BY DISTRICT/LOCATION

AVERAGE
NO, OF FLOW
HANGANS (cusecs)

14

14

* Placed with the column labelled AVERAGE FLOW

INVENTORY

TOTAL

MAIIMUM  ANNUAL ANNUAL
FLOW MAINT,

FLOW
{cusecs)

tac-§t)

cosTt

63000

NAME OF NULLAH

DOCRUN

DOCRUM/FKECH

f Placed with the column labelled COMMAND AREA indicates an actual measured area.

¥.AREZ
STATUS REMARKS

AL

DE Rehabilitation work
done without any
sucCcess.

indicates the average flow is based on single reading.



