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ID Province District Village LON LAT WP Type Welzrli;epth Well Diameter (Inch)
44 44 Kushk-e Kohna Shulyji 62.6562 34.78552 DW 11.3 35.5
45 Ghor Pasaband Astarghana 65.12406 | 33.65857 DW 81.2 35.5
46 Herat Gozara Tezan 62.06575 | 34.22767 TW 4
47 Ghor Taiwara Shahr-Sokhta | 64.34017 | 33.50787 DW 9.9 35.5
48 Ghor Lal-Wa-Sarjangal Kara 66.31619 | 34.67457 DW 8.6 35.5
51 Herat Kohsan Kamisary 61.09056 | 34.66615 TW 29.8 4
52 Herat Ghurian Center 61.50554 | 34.35254 TW 27.5 4
53 Ghor Chaghcharan Ahangaran 65.0678 34.4712 TW 46 4
54 Ghor Lai Wa-Sarjangal Espideyual 66.45639 | 34.47528 DW 8 35.5
55 Herat Karukh Agha Sahib 62.58609 | 34.47787 DW 35.5
60 Herat Enjil Kahdistan 62.30587 34.3426 TW 4
63 Herat Shindand Samizai 62.19654 | 33.18905 T™W 4




Gandaw-

64 Herat Enjil S 62.08145 | 34.53142 T™W 43 4
67 Herat Kushk-e Naw Toraghundi 62.28473 | 35.23199 T™W 31.7 4
68 Herat Kushk-e Naw Rabat-Sangi 62.1346 34.79738 TW 4
70 Herat Adraskan Zulm-Abad 62.15838 | 33.55578 T™W 204 4
72 Herat Gulran Kariz-I-Kar 61.65043 | 35.01271 TW 40.2 4
73 Herat Pashtun-Zarghun Salimi 62.49703 | 34.25212 T™W 4
77 Herat Pashtun-Zarghun Marwa 62.90203 | 34.24429 DW 13.2 35.5
79 Herat Shindand Qalai-Pain 61.9313 33.26911 ™ 4
82 Herat Farsi Koshka 63.13009 | 33.72592 DW

85 Herat Chesht-e-Sharif Sargaz 64.05972 | 34.34393 DW 12.4 35.5
87 Herat Obeh Center 63.17507 | 34.37196 DW 35.5

"
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water Level (m)

Electrical Conductivity (uS/cm)

Record Date

° Ave. Min. Max. Diff. Ave. Min. Max. Diff. First-Date Last-Date
44 10.4 9.9 10.8 0.9 2,548 1814 3110 1296 9/7/05 7/12/06
45 6.6 5.9 7.3 1.35 705 667 766 99 25/07/05 25/11/06
46 4.1 3.4 5.4 2 840 676 1090 414 7/7/05 20/12/06
47 7.9 7.8 8.1 0.3 705 674 741 67 28/07/05 28/11/05
48 4.8 24 6.2 3.81 391 270 496 226 19/07/05 12/11/06
51 13 12.3 13.8 1.52 1,095 929 1350 421 12/7/05 19/12/06
52 7.6 5.7 8.7 3.04 1,820 1552 2180 628 12/7/05 19/12/06
53 20.3 15.8 25.5 9.66 2,665 1625 3580 1955 22/07/05 14/11/06
54 6.9 5.3 7.8 2.43 1,506 1290 1709 419 19/07/05 15/11/06
55 9.3 8.2 9.9 1.76 1,430 1279 1700 421 12/7/05 12/12/06
60 5.6 4.2 6.9 2.73 595 552 677 125 7/7/05 21/12/06

1y




63 6 5.2 6.8 1.58 6,091 5100 7180 2080 13/07/05 13/12/06
64 7.7 6.6 9.7 3.06 1,452 1203 1677 474 10/7/05 23/12/06
67 6.5 6.3 6.7 0.41 3,472 2810 3910 1100 11/7/05 16/12/06
68 26.9 20.7 315 10.71 4,590 3100 7460 4360 10/7/05 23/11/06
70 9.6 8.4 11 2.58 865 577 1328 751 13/07/05 17/12/06
72 24.5 19.2 26.4 7.19 4,197 3750 4630 880 10/7/05 14/12/06
73 7.1 6.2 7.5 1.36 643 584 720 136 11/7/05 12/12/06
77 11.4 8.6 12.8 4.19 582 513 693 180 22/07/05 12/12/06
79 6.8 6.2 7.6 1.35 1,803 1508 2300 792 15/07/05 17/12/06
82

85 104 8.2 11.5 3.3 1,144 896 1354 458 22/07/05 20/12/06
87 13.6 13.5 13.9 0.46 570 556 598 42 22/07/05 10/10/05

3518 518 05,6, (s3> 40 Wiloads cols Hlis (5SS K, L aS olael>
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Physical Parameters

(Chemical Parameters) Anions (mg/l)

ID EC TDS | Turbidity
pH | T(°C) | HCO* | CO3% | Cl | SO4* | SO3* | S* FF | NO3" | NO2
(uS/em) | (mg/l) | (NTU)

44 2.46 1.69 2.2 7.9 | 22.7 | 390 30 168 4 6 0.01] 3 46 0
45 641 441 3.91 7.7 340 40 28 3 1 0 041 19 1
46 676 465 2.46 7.8 19 270 10 67 128 1 0 0.2 | 0.7 0
47 662 455 0.25 8.4 180 30 3.6 | 136 1 0.01]0.7| 31 0
48 326 224 3.55 83 | 194 130 50 16 11 0 0 0.5 | 168 0
51 929 639 2.7 7.9 | 21.8 | 240 60 230 | 180 7 0 1.2 10 0
52 1593 1096 3.03 7.5 22 410 20 225 | 350 3 0 2.1 25 0
53 1421 978 1.19 7.4 430 20 5.7 | 360 1 0 09| 0.8 0
54 270 186 4.88 8.7 | 20.6 180 90 20 180 3 0 0.8 | 2.8 0
55 1279 880 1.54 7.3 | 19.1 | 490 30 110 | 208 1 0.01 | 1.2 50 0.1
60 587 404 21.3 7.4 | 19.6 | 210 10 51 104 8 0 1 14 0
63 5260 3619 45 7.8 | 26.3 160 30 353 | 1700 0 0.02 | 11 81 0
64 1391 957 2.08 8.4 | 245 200 40 185 | 530 0 0 1.5 38 0
67 3190 2195 6.1 8.2 | 215 290 50 410 | 875 4 0.01 | 6.5 42 0
68 4000 2752 2.37 8.2 | 21.4 | 255 20 185 5 5 0 2.9 58 0
70 577 397 2.4 8.1 | 233 250 60 43 86 0 0 0.9 14 0
72 4100 2821 5.04 8.3 | 23.2 135 50 398 | 1950 2 0 7.1 27 0

14




73 634 436 1.67 7.8 | 233 290 40 45 83 0 0.7 | 9.2
77 539 371 3.2 8.5 | 20.5 240 20 512 88 0 05| 15
79 1540 1060 1.81 7.7 | 243 280 30 165 | 495 0 5.4 13
82

85 941 647 2.48 8.1 20 320 40 76 122 0 1.1 68
87 598 411 3.51 7.8 | 21.7 380 40 33 67 0.01 | 0.7 13

WLl 18 0556 ,8 (g0 40 Wloads cols lis (S K, LA ool
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(Chemical Parameters) ) ) Totcal Analysis Date
Anions (mg/]) (Chemical Parameters) Cations (mg/I) Cation (Cat&Ani)
D (mg/l)
PO4 Total Mg? A
N B Br i Na* | K* | Ca** A Cr®* | NH* | Mn%* | Cu®* | | Fe | Zn* | As
Anions +

44 | 0.55| 1.1 | 0.8 | 649.42 | 45 49 | 44 | 110 | 0.01 | 0.08 | 0.003 | 0.06 | 0 | 0.01 0 0 491.1 7/11/2005
451 0.06|02| O 415.55 | 122 | 5.3 | 45.2 2 0.05 0 0 0.06 | 0 0 0 0 685.82 30/10/05
46 | 0.45 | 05| 0.1 | 477.96 | 111 2.1 32 38 0.02 | 0.24 | 0.002 | 0.04 | O 0 0 0 529.46 11/10/2005
47| 0.1 |0.2|0.02| 35474 | 50 | 3.7 | 488 | 28 | 0.05|0.04| 001 | 0.1 | O 0 0 0 622.63 31/10/05
48 | 0.71 | 0.1 | 0.09 | 376.36 | 81 1.5 | 50 14 | 0.01 | 0.31 | 0.002 | 0.06 | O 0 0 0 | 1218.49 | 11/10/2005
51044 |06 |0.11| 7293 | 271 | 3.4 | 24 43 0 0.06 | 0.003 | 0.04 | O | 0.07 0 0 | 1661.03 12/8/2005
52 0O |06 |0.03| 10355 | 245 | 6.7 | 66 90 | 0.02 | 0.84 | 0.007 | 0.08 | 0 | 0.01 0 0 | 1208.34 4/9/2005
53| 0.1 |0.6|0.01| 819.18 | 94 | 10.5 | 57.6 | 100 | 0.06 | 0.12 | 0.003 | 0.04 | O 0 0 0 774.56 30/10/05
54 | 0.48 | 0.2 | 0.08 | 477.32 | 63 52 | 44 65 0 0.53 | 0.004| O 0 0 0 0 | 1292.68 | 12/10/2005
55 | 0.57 | 0.5 | 0.04 | 891.36 | 138 | 58 66 80 0 0.55 | 0.002 | 0.66 | O | 0.02 0 0 635.39 14/7/05
60 | 032 05| O 398.81 | 72 | 41 | 32 37 | 0.01 | 0.07 | 0.005 | 0.02 | O 0 0 0 | 6318.59 18/10/05
63 | 0.28 | 1.4 | 0.06 | 2336.3 | 768 | 2.3 | 200 | 90 | 0.01 | 0.48 | 0.01 | 0.12| O | 0.03 0 0 | 1789.53 17/9/05
64 | 0.27 | 0.4 | 0.03 | 994.78 | 374 | 3.3 | 38 40 | 0.02 | 0.16 | 0.002 | 0.04 | O | 0.04 0 0 | 3066.09 | 10/11/2005
67 | 0.26 | 0.7 | 0.05 | 1678.1 | 593 4 64 | 100 | 0.01 | 0.56 | 0.01 | 0.04 | O | 0.02 0 0 808.79 18/10/05
68 | 0.39 | 0.6 | 0.03 | 531.91 7 4.4 80 85 0.02 0.2 | 0014018 | 0 0 0 0 658.04 24/12/05
70 | 0.23 | 0.3 | 0.1 | 454.07 | 117 | 2.4 | 34 31 | 0.01 | 0.05| 0.002 | 002 | 0| 0.01 0 0 | 5007.59 26/11/05
72 1019|1.7|0.17 | 2571.4 | 788 | 6.6 | 130 | 190 | 0.01 | 0.87 | 0.007 | O 0 0 0 0 648.77 15/10/05
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73 | 0.25| 0.2 | 0.05 | 469.41 | 59 3 54 48 0 0.23 | 0.004 0 0 | 0.01 1436.44 12/9/2005
0.

77| 01 | 0.1 |0.06| 86.26 | 352 | 4.1 | 56.4 | 34 34 0';0 0.1 0 0 | 0.01 1705.08 | 11/11/2005
1

791 0.26 | 1.1 | 0.02 | 992.55 | 394 | 0.9 38 25 | 0.01 | 0.23 | 0.001 0 0 0 951.84 28/10/05

82

851 031|05|0.02| 63593 | 62 3.6 32 | 100 0 0.14 | 0.003 | 0.02 | O 0 696.73 14/12/05

87 1 0.22| 03| 0.03 | 538.38 | 54 2.8 58 60 | 0.01 | 0.17 | 0.002 | 0.06 | O 0 899.94 28/10/05

\Al
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uS/Cm : Microsiemens per Centimeter

EPA: U.S. Environmental Protection Agency

PPB: Parts per billion

USGS: Unaited State Geological Survey

WHO: World Health Organization

IWMI: International Water Management Inistitute

IWRM: Integrated Water Resource management

FAO: Food and agriculture Organisation of United nations
DACCAR: Danish Committee for Aid to Afghan Refugees

TDS: Total dissolved solids

UN DESA: United Nations Department of Economic and Social Affairs
IGRAC: International Groundwater Resources Assessment Center

STAS: Office of the Science and Technology Advisor to the Secretary
of State

USACE: US Army Corps of Engineers
ERDC: Engineer Research and Development Center
ILA: International Law Association

ILL: Institute of International Law
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Harirud

A study of the Basin

Summary

Afghanistan is a landlocked country which is being located in the semi-dry
part of the globe. 75 per cent of this country is mountainous, in which create
the fountainhead of important rivers, including Axos, Kabul, Helmand,
Morghab and Harirud. According to ministry of water and power,
Afghanistan has five main basins including, Kabul, Axos, Helmand, North and
Harirud-Morghab, which is shaped of 42 sub-basins, that only the North Basin
is counted as internal basin and four others are the joint basin with other
neighboring countries. Based on the studies of UNFAO in 1996, there has
been production of water in Afghanistan with the amount of 84 billion cubic
meter; but unfortunately, based on the data of ministry of water and power,

the amount of water production in 2018 decreased to 49 billion cubic meters.

Harirud is the westernmost basin of the country which is being joint between
three countries, Afghanistan, Iran and Turkmenistan. The fountainhead of
this river if the central parts of afghansitan and with passing through cities of
Firoozkoh and Herat and with composing the border of Iran and Afghanistan;
and Iran and Turkmenistan, it goes to the Turkmenistan and is hidden in the

sandstones of Qaraghom.

The total space of this basin is 112200 square The population inhabited in the
whole basin is about 5417000, in which 32 per cent of that belongs to

Afghanistan, 64 per cent for Iran and only 3 per cent for Turkmenistan.
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The population inhabited in the whole basin is about 5417000, in which 32
per cent of that belongs to Afghanistan, 64 per cent for Iran and only 3 per

cent for Turkmenistan.

The amount of raining is variable from 134 to 263 Mm in Afghanistan and the
average of raining in Iran is reported 218 Mm. The most amount of raining in
Harirud Afghanistan is in the Herat Station, in March about 58 Mm and in Iran

is around Mashad, in March about 55 Mm.

The water needs of the regions include: agriculture, drinking, crafts and the
environment, that due to gradual increase of the population and life style
transmission, this need has been increased. Based on the master plan of
Harirud basin the total water needs of Harirud basin in Afghanistan for 2015
was about 5665 Million Cubic meter, in which this amount will increase to

6276 million cubic meter by 2045.

Agriculture in Harirud Afghanistan’s basin includes 225852 acres of irrigated
lands and 268183 acres of rain feed lands. Based on the forecasting of master

plan the acres which need water will increase to 477000 by 2045.

The watering of Harirud river in a comparison of the old (1962-1980) and new
(2009 to the present), base on the eleven hydrometric stations that have
been installed on the basin, shows a considerable decrease of water. With
consider to the issue that at the result of insecurity in country, there were no
development in agricultural and industrial sector between 1980-2009,
therefor the most important reason of the water decrease is the climate
change and the human factor does not have any effect on the decrease of
water in this regard. Global studies on the statues of the basins show that

Harirud basin is the fourth most challenging water basin of the world. The
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amount of renewable waters of the Harirud-Morghab basin is about 407
cubic meter, that based on the universal indexes like Falcon Mark, Harirud

basin is under the intense water tension.

The underground water has been investigated, in short by FAO (1996), UHL
and Taheri (2003), ADB (2005) and Shiladia (2014). The results of these
studies are general and do not determine the beds of the underground water.
The underground water of the region are mostly used by wells (713),
fountains (723), and Canals (232) for drinking and agriculture. A comparison
of the qualitative investigation on the underground water of the region with
the global standards like World Health Program shows that there are no

problems for the underground water of the region and they are drinkable.

Controling and saving of the surface water of the Harirud basin has been
considered by building dams like Salma and Kabgan, that has been stopped
due to wars. After fall of Taliban and starting of a new political system, these
projects have been restarted. Fortunately, the project of Salma dam started
to exploit. And the Pashdan dams are under building and the Kabgan and

Tirpul dams are under study.

The Harirud basin in Iran is called Qaraghom and sometimes Sarakhs basin. A
number of important rivers including the Kashfrood, Jamrood and Rosrood,
are falling from Iran’s part to Border Harirud. And some rivers including Qara
Tikan, ChahChaheh, Darongar and... getting directly into Turkmenistan and

join to Harirud there.

Agriculture in Qaraghom basin is mainly in forms of irrigated and rain feed.
And has its development every year. More than 314000 agricultural acres

exist in this basin currently.
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Surface water of the Qaraghom basin is measured with the 45 hydrometric
station which is installed on the rivers of the basin. Long-term average of the
water production in the Qaraghom basin is 3027 m cubic meter and between
2015-2016 is reported about 1434 m cubic meter. Based on the Faclon Mark

the water per capita for each person will be 861.7 cubic meter by 2025.

Underground water of Qaraghom basin has 11 small and big underground
water reservoir in which the biggest one belongs to the desert of Mashad.
Collectively 2453 m cubic meter of the underground water of the Qaraghom
basin has been taken out by 4637 semi-deep wells, 5987 very deep wells,
2780 fountains and 2063 canals between 2012-2013. 82.7 per cent of this
amount used for agriculture, 13.7 per cent for crafts and only 3.6 per cent of
that used for drinking goals. Overtaking from underground water caused

declining of the underground water in all the region yearly.

The joint underground water reservoirs between Afghanistan and Iran are
including the Agq Darband (170 square Km) underground water reservoir,
Fariman-Torbat Jam (2802 square Km), Taibaad (1159 square Km) and Korat
(411 square Km). as well as the Jenat Abad-Saleh Abad (396 square Km)
underground water reservoir is shared between Afghanistan, Iran and

Turkmenistan.

Control of the surface water of the Qaraghom basin is done with building
multiple dams by Iran. About 40 dams are under exploitation, building or
study in Qaraghom basin. Also a number of artificial feeding projects for
consolidating of the underground water reservoirs have been conducted in
the Qaraghom basin. Building a uniletral dam of friendship on the border

Harirud without informing Afghanistan as the main provider of the Harirud,
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is a sample of the dams that has been built on the basin. It is mentionable
that the ministries of water and power and foreign affairs of Afghanistan in
that time sent a vigorous objection and warned about the consequences of
this water dam without informing Afghanistan. The expanded programs of
controlling the water of Qaraghom caused lack of water falling to the border
Harirud and this caused the that Afghanistan must provide this need. While
we should not spare the part of Iran in providing the amount of water for
border Harirud. With regard to the issue that a biggest part of Harirud is in
Iran, this country must take part in providing water for border Harirud that

will go to Turkmenistan at last.

Historical studies show that Herat was the main user of the Harirud water
from far past and only at the time of floods only the overloaded water would
be open to the regions of Sarakhs and Turkmenistan. For this reason, the
agricultural system in the lower land of Herat was rain feed model.
Inhabitants of Herat from Far past have created a network of irrigation
through canals for using of the Harirud water that was renown as Bolokat-e-

Herat™, which is still usable.

Need for development exist in every country and Afghanistan is not an
exception. Water is the principle of development for countries like
Afghanistan that is mainly based on the agriculture. There are so many
potentials in Harirud basin for agricultural and industrial development. By
changing these potentials to actuals with a strong will, the need for water in
the region will increase and we can say not only we will not have any surplus

water in the Harirud, but the basin will face a lack of water. Therefore,

6. Herat Blocks.
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Afghanistan should think of transmitting water intra-basin to resolve the lack

of water in Harirud.

There are 286 shared basins in the world that the method of picking water
from them caused conflicts among different countries. Generally, Countries
tend to resolve their water conflicts through bilateral of multilateral
negotiations. Due to request for water in these days, is caused of entering
water issues to the security discussions in some countries, particularly
countries which are located in the dry or semi-dry parts of the globe. So the
countries try to use other factors in their water negotiations like gifting some
encouraging, or using threatens to use from water. For resolving water
conflicts in the regions, multiple commissions and rules have been developed
that no one of them is compulsory and countries can joint anyone of them
based on their own desire. The most important of these regulations are the
Helsinki rules (1966), Helsinki convection (1992) and UN convection on Non-
shipping usage of the international waterways (1997) and the regulation of

water resources in Berlin (2004).
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