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Page 3 of 53EXECUTIVE SUMMARY

This presentation will provide an analysis of the existing and proposed dams in Afghanistan. Our analysis includes: (1) dam analysis, (2) irrigation system
analysis, (3)small scale irrigation projects, and (4) farm level profitability. This presentation will then provide precise recommendations based on our analysis. For the
analysis ofthe dams, we calculated the NPV of the given 69 dams. Out of these 69 dams, only 16 generated a positive NPV, and are feasible to invest. The remaining
damsgenerate a negative NPV and are not feasible. We recommend MoEW and MRRD to consider the NPV framework for prioritizing DAMs prior to pre-
feasibility andfeasibility
studies
• Dam Analysis (MoEW): Afghanistan has total five river basins, which includes the Amu darya, Helmand, Indus, Northern, and Harirod-Murghab basins.
There are 21existing dams on these five river basins. These dams currently generate 310 MW electricity and irrigates 582K hectare land. Kabul basin is the largest

basin in termsof electricity generation (206MW). However, Harirod is the largest in terms of irrigation (304K hectare). In terms of planned dam projects, MoPW has
planned 69dam projects. If implemented, these dams are expected to generate 1.6K MW electricity and will irrigate 1.6 million hectare land. We evaluated these 69
dams, andfound that only 16 dams generate a positive
NPV.

• Irrigation Systems Analysis (MAIL): There are 108 irrigation projects across all five river basins. An aggregate $396 million of estimated amount of money
has beenspent on these projects. Kabul basin is the leading basin in terms of existing irrigation projects, with 63 irrigation projects with a total estimated value of

$213million. MAIL has planned and additional 58 irrigation projects across Afghanistan. Kabul basin has the largest number of 23 planned projects ($2.1M
cost) followedby Helmand river basin (16 projects). We recommend all NPV-positive irrigation projects be fully
funded.

• Small-Scale Irrigation Systems (MRRD): MRRD has implemented 739 are small-scale irrigation projects, with another 253 on-going projects. An
aggregate $38.6million is the cost of these irrigation projects: $21.2 million has been spent on existing projects and $17.4 million is the cost planned projects. We

recommend allNPV-positive small-scale irrigation projects be
funded.

• Farm level interventions: We begin by comparing three farm-level interventions. We find that irrigation interventions improves yields the most (+25-30%).
Technical interventions such as land leveling improve yields the second most (+15%). Improved seeds increase yields the least (+7%). We then
compared thesestudies to similar interventions in three regional countries (China, India, and Nepal). Here, we found irrigation improved crop yields the most (+118% in
China),seeds improved yields the second most (+73-135% in Nepal), and technical techniques improved yields the least
(+7% in India).

After studying the dam projects across all three ministries, we recommend the following: (1) instruct all infrastructure ministries to prioritize projects for
utilizing aNPV framework to prioritize dams for pre-feasibility and feasibility studies, (2) the institutional responsibilities between ministries must be clarified in
legislation, (3)prioritize irrigation (MAIL), and small scale irrigation (MRRD) projects over large dams, as these are quicker to implement, and are more geographically
dispersed, (4)separate ministerial operation departments by creating state dams, irrigation, and small scale irrigation corporations, and (5) fund small-scale
dam projects

* Data from MAIL reports (2016-
2017)
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RECOMMENDATIONS

The most important recommendation is that the institutional structure should be clarified. The water law should stipulate

that upstream activities are based in MoEW, midstream irrigation projects should be based in MAIL, and downstream small

irrigation projects are the responsibility of MRRD. Implementation departments should be spun off as corporations

• Responsibility: MoEW
• Spin off each river basin

department as a separate

company (like the TVA)

Institutional

Structure

Policies

Key Projects

• Prioritize smaller dam projects
• Increase geographic dispersion of

dam projects
• Develop small dam policy

NPV positive Projects: Dahane Dara,
Upper Amu, Tangi Shadyan, Zardalo
Storage Dam irrigation, Gulbahar

irrigation, Farah Rud and other 10
dam projects

Upstream Midstream Downstream

• Responsibility: MAIL
• Spin off the irrigation department

as a separate state company

• Prioritize irrigation projects: by
taking into account irrigated area
and type of crop

• Prioritize rehabilitation

• We recommend approval of all
NPV-Positive irrigation projects*

• Responsibility: MRRD
• Spin off the small-scale irrigation

department as a separate state

company

• Prioritize small-scale irrigation
projects: by taking into account
irrigated area and type of crop

• Prioritize rehabilitation

• We recommend approval of all
NPV-positive small-scale irrigation

projects*

* Note: Due to lack of data, we were not able to calculate NPV for Midstream and Down stream
projects
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DAM PRIORITIZATION FRAMEWORK

Pre-feasibility Feasibility

A pre- feasibility

study of the projects

that show a positive

NPV. This typically

includes, logistics,

capital requirements,

key challenges, and

other information

considered import for

initial decision

making

After the pre- feasibility
has given

a positive result for

the planned dams,

a full feasibility

study should be

conducted to

provide a detailed

description of the

planned dams

*Note: Slope stability is primarily a tool for comparing the relative stability of various possible designs at a site and benchmarking them against
historically successfulpractice. It should not be relied upon as an absolute indicator of the safety of a particular
designNote: This is for dams, but the broad framework can be used for any infrastructural
project

This slide will provide details regarding our proposed framework for analysis of the dams. This framework will help to

analyze and prioritize dam projects. We recommend the dam prioritization in four stages as shown in the below

Technical

Ministries should

consider the following

technical aspects of dam

projects:

Slope stability*,

irrigation, and power

generation capacity

For analyzing planned

dams, ministries should

calculate their NPV to see

the feasibility of the dam

projects. For this, both

financial and economic

analysis of the dam projects

should be considered.

Net Present Value (NPV)

Detailed NPV is in the next

slide
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We received a list of sixty nine dam projects from MoEW that are being proposed to be constructed. To assess the feasibility of these

projects, we conducted financial & economic analysis of each dam. Financial analysis (benefit/cost analysis) is undertaken to measure the
key investment criteria of net present value (NPV). Economic analysis is used to measure the additional social benefits of the project. For

instance, as a result of flood reduction, changes in the quantity of a commodity (e.g. wheat) can result in product price changes, which
together leads to changes in economic welfare.

Our NPV analysis shows that out of 56 dams, only sixteen dams are financially feasible from on the NPV basis.

• Financial Analysis: To evaluate the project from financial prospective, two sources of revenue are taken into account including
electricity generation and improved irrigation services which result in improved yields. For evaluating the hydropower dams, we used
the following assumptions. (1) electricity price of $0.06 per KWh, (2) efficiency ratio of 75%, (3) 24 operating hours, and (4) discount

rate of 10%. Regarding irrigation dams, we took wheat yield as a base for irrigated area and increased the current wheat yield by 0.5%
each year. To find the revenue, we multiple wheat global price per MT by wheat yield.

• Economic Analysis: For evaluating the economic returns, we considered two sources of value: (1) worker efficiency gains, and (2) flood

prevention gains. First, dams construction will result in improved yields which means a worker will be able to move to highly paid
markets. Second, there will be a reduction in downstream flood losses following the construction dams which will increase the
productivity. To calculate the flood prevention gains, we assumed 10% flood probability per year which will damage about 35% of

irrigated area. All of the above assumptions are based on academic journals and the sources are provided below.

Sources: https://www.adb.org/sites/default/files/linked-documents/47021-
002-efa.pdfhttp://www.caee.utexas.edu/prof/mckinney/ce385d/Papers/EconNotes.pdf

http://www.nationmaster.com/country-info/stats/Agriculture/Workers-
per-hectarehttps://www.pioneer.com/home/site/us/agronomy/crop-management/adverse-weather-
disease/flood-impact

Note: Of the total 69 projects received from MoEW, we were able to calculate NPV for 56 of them due to
availability of data
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FEASIBLE PROJECTS (POSITIVE NPV)

Out of the proposed 69 dams, we found that only 16 dams generate a positive NPV. As given in the table below, Dahana Dara irrigation & hydropower,
Upper Amu Irrigation & hydropower,Tangi Shadyan, and other 13 dam projects generate positive NPV and are feasible to invest. Moreover, the yellow
dotson the map indicates the location of each dams across the
country

1
2

1
3

1
4

1
5

Projects name Cost $M Capacity
(KW)

IrrigableArea (Ha) Financial NPV
Economic NPV NPV

1
Dahana Dara Irrigation &
HydropowerProject 30,000,000 1,600 500,000 1,590,260,367 570,950,808 2,161,211,175

2Upper Amu Irrigation & Hydropower Project 1,000,000,000 1,000,000 2,600
1,705,229,598 2,968,944 1,708,198,542
3
Tangi Shadyan Irrigation &
HydropowerProject 17,100,000 1,100 50,000 150,064,126 57,095,081 207,159,207

4Gulbahar Irrigation & Hydropower 500,000,000 116,000 70,000 114,236,297
79,933,113 194,169,4105 Farah Rud Irrigation & Hydropower Project 476,000,000 27,000 104,526 22,269,469
119,358,408 141,627,8776 Kafgan Irrigation Project 200,000,000 87,000 1,442 61,622,022 1,646,622
63,268,6447Warsaj Irrigation & Hydropower Project 300,000,000 45,000 40,000 623,686
45,676,065 46,299,7518Gazrud Irrigation Project 81,000,000 1,000 22,000 8,375,264 25,121,836 33,497,100
9Boreka Storage Dam Project 6,400,000 - 7,800 18,286,096 8,906,833 27,192,929

10 Kelagai Irrigation & Hydropower Project 444,100,000 54,000 54,187 (46,790,419)
61,876,223 15,085,80411 Zardalo Storage Dam Irrigation Project 7,200,000 - 5,000 9,021,781 5,709,508
14,731,28912Dahan-e-Ghobandak Storage Dam 3,500,000 3,000 470 6,203,176 536,694
6,739,87013Alinegar Storage Dam Irrigation 20,000,000 - 4,965 (2,243,232) 5,669,542
3,426,31014Aish Aab Storage Dam Project 15,500,000 - 4,000 (1,273,060) 4,567,606 3,294,547
15Aab-e-Keli Irrigation & Hydropower Project 40,800,000 1,900 7,000 (5,436,973)
7,993,311 2,556,33916 Pul-i-Hashemi Irrigation Project 66,000,000 - 14,000 (14,698,336) 15,986,623
1,288,286
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EXECUTIVE SUMMARY: AFGHANISTAN’S RIVER BASINS

In the below table, we tried to show the current status of Afghanistan’s water basins. Afghanistan has a total of five river

basins: Amu Darya basin, Helmand, Indus, Northern, and Harirod-Murghab. There are total 21 existing dams across these river
basins. The total annual water availability of the river basins is approximately 53.5Bm3 . The current five basins cover 658K

(sq.km) area and irrigate 2 million hectares, i.e. 3.1% of Afghanistan’s total land area. In terms of irrigation, the northern basin

irrigate the largest area

Basin Annual water
availability

(Bm3)

# Dams Area
(000`

Km2)

Irrigation
(000`

Hectares)

Irrigation

(%)

Amu
darya

18.7 2 90 417 9.0%

Kabul 17.1 11 71 489 8.1%

Helmand 8.4 6 262 229 8.0%

Harirod-
Murghab

7.1 1 77 304 7.1%

Northern 2.2 1 115 623 19.0%

Total 53.4 21 658 2,060 7.4%

We conclude from the above table that:

� With the largest water availability, dams for electricity should be prioritized on Amu Darya and Kabul River Basins
� With the largest area, more irrigation projects should be developed for the Helmand basin
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We have shown the river flow and direction across Afghanistan in this slide. Among all the rivers, Kabul water dischargement is very high.
Pakistan received an average 609 cubic meter per second Afghan water between 1970 -1978. This implies that Afghanistan has not been

able to manage the water effectively, given the high amount of water discharge to other countries (Pakistan and Iran)

574

924

638

175 229 246
105

346

9747 50

1970 1971 1972 1973 1974 1975 1976 1977 1978
Kabul river at dakah Kockha river at khojaghar Kundoz river at Kulukh
tepaHelmand river at Khwabgah Balkh river at rabat-i-bala Murghab river at
bala murghab

River Map* Water discharge in cubic meters per second

At Helmand river, the
waterdischargement to
Iran is 97cubic meter per
second

*Blue lines are
rivers

Month Kabul River at Maidan Kabul River at Tangi-Saidan Logar River at
Shekhabad Logar River at Sangi Naweshta
October, 2013 1.08 0.44 5.48 3.82
November, 2013 1.63 1.05 7.17 10.9
December, 2013 2.12 1.61 7.67 14.4
January, 2014 2.5 2.48 7.39 15.8
February, 2014 2.65 2.67 7.7 15.8
March, 2014 2.65 6.15 10.4 17.4
April, 2014 20.7 17.2 23.3 22.9
May, 2014 14.4 11.1 14.2 10.3
June, 2014 5.71 4.38 4.1 1.58
July, 2014 1.72 1 3.17 1.55
August, 2014 1.09 0.4 2.93 0.8
September, 2014 0.92 0.31 3.65 0.75

Streamflow in cubic meters per second

Note: This is the latest available data from USSG (1970s). We will
update this slideonce we receive updated data from
MoEW

High dischargement
of waterfrom Kabul river to
Pakistan683 cubic meter per
second(1978)
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SUMMARY: DAM PROJECTS
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Existing Projects

Planned Projects

Currently, there are 21 dams across Afghanistan’s five river basins. These river basins currently generate 310MW electricity and

irrigates 582K hectare land. Kabul basin is the largest basin in terms of electricity generation (206MW). The Harirod Basin is the largest in
terms of irrigation area (304K hectares). In terms of planned dams projects, MoEW has planned 69 dam projects. These planned dams
are expected to generate 1.6K MW electricity and irrigate 1.6 million hectare land. MoEW requires $6.4 billion to build these Dams

KABUL
BASINExisting: 24
Planned: 11
Total: 35

AMU DARYA
BASINExisting: 2
Planned: 12
Total: 14

HELMAND
BASINExisting: 6
Planned: 12
Total: 18

HARIROD
BASINExisting: 1
Planned: 9
Total: 10

NORTHERN
BASINExisting: 1
Planned: 12
Total: 13

Water Basin # Dam
Electricity

Gen.
(MW)

Dam
IrrigationArea

(ha)

Construction
Cost
($M)Kabul (Indus) 24 175 151,641 1,947

Amu Darya 12 115 132,848 1,075

Helmand 12 134 586,333 640
Northern 12 1,030 589,497 1,654
Harirod 9 118 158,624 1,135
Total 69 1,572 1,618,943 6,451

Water Basin # Dam
Electricity
Gen. (MW)

Dam
IrrigationArea (ha) Reserve

(m3)Kabul (Indus) 11 206 -- 633
Amu Darya 2 0 44,000 488

Helmand 6 52 229,720 2,356
Northern 1 0 4,000 2
Harirod 1 52 304,968 2
Total 21 310 582,688 3,483

>We should shift planning to focus more on Harriod, Northern, and
Amubasins
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SUMMARY: IRRIGATION PROJECTS

Water Basin # Dam Electricity Gen.
(MW)

Dam
IrrigableArea

(ha)

Cost
($M)

1 Kabul (Indus) 63 213.7
2 Amu Darya 11 24.0

3Helmand 6 14.0
4Northern 15 55.3
5Harirod 13 89.3

Total 108 396.3

Water Basin # Dam Electricity
Gen.
(MW)

Dam
IrrigableArea

(ha)

Cost
($M)

1 Kabul (Indus) 23 2.1

2 Amu Darya 9 0.9

3Helmand 16 0.1
4Northern 2 0.5
5Harirod 8 1.2

Total 58 4.7

Existing Irrigation Projects

Planned Irrigation Projects

There are 108 existing irrigation projects in Afghanistan. MAIL has spent an aggregate $396 million on these projects. Kabul basin is the
leading in terms of existing irrigation projects: 63 irrigation projects are implemented with total estimated value of $213 million. In addition,
MAIL has planned 58 irrigation projects across Afghanistan. Where Kabul basin is again the leading basin with 23 planned projects ($2.1M
cost) followed by Helmand river basin (16 projects)

KABUL
BASINExisting: 63
Planned: 23
Total: 86

AMU DARYA
BASINExisting: 11
Planned: 9
Total: 20

HARIROD
BASINExisting: 13
Planned: 8
Total: 21

NORTHERN
BASINExisting: 15
Planned: 2
Total: 17

Note: we are still attempting to collect data from
Mail
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HELMAND
BASINExisting: 6
Planned: 16
Total: 22
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SUMMARY: KABUL RIVER BASIN

Kabul river basin currently has 357 existing dams/projects. These projects are from three ministries (MoEW, MAIL, and

MRRD). In terms of existing projects, MRRD is a leading ministry (283 projects). In terms of planned projects, there are 135

projects from belonging to these ministries on Kabul basin. MRRD is also the leading ministry in terms of planned projects

(88 project)

Note: We still have not received the data from MAIL and
MRRD.
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Upstream Midstream Downstream

MOEW MAIL MRRD

Existing New

11 24
207 175

151 -

- 1,947

Existing New

63 23

- -

- -
214 20

Existing New

283 88

- -

- -
10 2

Responsibility

Projects
Electricity (MW)

Irrigation (ha)
Cost ($M)

MAIL
Existing: 63
Planned: 23
Total: 86

MRRD
Existing: 283
Planned: 88
Total: 371

MoEW
Existing: 11
Planned: 24
Total: 35
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In order to improve the power sector of Afghanistan, MoEW planned several dam projects on the Kabul river. As given, per the table
below, the total number of planned projects are 24 with a total capacity 175MW electricity generation and cost of $1,947M for all the
planned projects. In addition, this will irrigate about 152K Ha of lands. Of the total 24 planned projects, five dam projects, including,
Gulbahar, Dahan-e-Ghobandak, Kantiwa, Aabtik and Alinegar have positive NPV. Projects with positive NPV are feasible
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Project Name Province Cost
$M

Capacity
(MW)

Irrigated
Area (Ha) NPV

Gulbahar Irrigation & Hydropower Panjshir 500 116 70,000 194,169,410
Dahan-e-Ghobandak Storage Dam Parwan 4 3 470 6,739,870
Kantiwa Irrigation and Hydropower Nooristan 16 1 1,375 4,337,631
Aabtik Storage Dam Irrigation Logar 7 0 525 3,896,191
Alinegar Storage Dam Irrigation Laghman 20 0 4,965 3,426,310
Wakhi Storage Dam Irrigation Panjshir 10 0 345 -7,267,604
Paltoee Storage Dam Irrigation Paktika 22 0 2,500 -8,935,388
Pachigram Irrigation and hydropower Nooristan 35 1 3,500 -10,309,001
Gumal (II) Irrigation and Hydropower Paktika 19 - 1,283 -11,171,991
Machalghu Irrigation & Hydropower Paktiya 30 0.4 2,355 -12,872,782
Waygal Hydropower Kunar 30 1.5 1,325 -14,537,034
Dowamonda Irrigation Khost 27 0 2,070 -15,187,780
Kamkai Mazghor Storage Dam Khost 39 0.3 3,200 -16,575,909
Shontalay Irrigation and Hydropower Kunner 29 - 1,950 -17,086,704
Shah-wa-Arus Irrigation& Hydropower Kabul 48 1.2 3,584 -20,031,778
Gumal (1) Irrigation and Hydropower Paktika 35 1,896 -22,543,864
Lalpur Storage Dam Nangarhar 39 0.2 1,700 -23,369,650
Sorwikhola Irrigation Paktika 50 2 2,518 -24,126,980
Shahtoot Storage Dam Kabul 236 2 2,080 -175,247,024
Gambirri Hydropower Nangarhar 552 45 35,000 -278,718,828
Zama Storage Dam Paktika 0 0 9,000
Rojan Irrigation Kabul 0 1
Watan Gato Irrigation Laghman 19 - -
Gumal (III) Irrigation and Hydropower Paktika 180 - -

Total 1,947 175 151,641

Page 16 of 53(2) KABUL RIVER BASIN: MAIL PROJECTS

MAIL has planned several irrigation projects on the Kabul river. The total number of planned projects are 23 with total cost of $2.1M.

Moreover, these projects will have the capacity to irrigate (*) hectares of land
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*We have requested capacity data from MAIL. But we have not
received yet

Project Province District
Irrigate
d
Area

Estimated
Cost (USD)
NPVWater Intake and Reinforcement of Khudaidad Canal Khost Center 526,616 --

Lewani Stream Water Intake and Canal Khost Center 323,010 --
Sabzwar Pool and Canal Parwan Siyah gard 237,426 --
Kanasir Canal Water Intake Kunar Shegal 118,257 --
Concrete of Zari Kalay Canals Paktya Surobi 105,759 --
Char Bagh Canal and Water Intake Nangarhar Surkhrod 95,606 --
Qala Purdil Water Intake and Canal Kabul Bagrami 82,442 --
Water Intake of Ghudi Kalai Canal Paktya Zazi Aryob 81,023 --
Ze wa Water Intake and Canal Paktya Center 80,464 --
Concret of Karhala Canal Kunar Center 79,100 --
Bar Bahar Pond Nangarhar Khogyani 69,508 --
Water reservior and Canal of Tajakan Jangjai Wardak
Hesa2 Behsood 67,751 --
Reinforcement of Dando Canal Laghman Qarghaee 52,775 --
Water reservior and Canal of Dahn Aojee Wardak
Hesa2 Behsood 38,373 --
Protective Wall of Mashangi Canal Nangarhar Ghani Khel 26,880 --
20% Budget of Dashenegal Canal Project in 1396
Nooristan Want Waigal 26,633 --
Concrete of Tangi Canal of Dawlat Sha Laghman Dawlat Sha 23,856 --
20% Budget of Eshtewi Canal Project in 1396 Nooristan Center 21,359 --
Sen Sal Water Reserviour Nooristan Wama 19,579 --
20% Budget of Canal Project in 1396 Nooristan Center 18,831 --
Pas Kalai Pool Paktya Zazi Aryob 16,957 --
Sanjtak Bala Pool Parwan Salang 10,212 ---
Extra money for amendment of Pawaz
irrigation poolproject in 1396 Parwan Shaikh Ali 7,682 --

Total -- 2,130,100
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SUMMARY: AMU DARYA BASIN

All three ministris (MoEW, MAIL, and MRRD) have currently 256 existing dams/projects on Amu darya basin. In terms of

existing projects, MRRD is a leading ministry (133 projects). From planned projects, there are total of 110 projects from these

ministries on Amu darya basin. MRRD is also a leading ministry in terms of planned projects (89 projects)

MoEW
Existing: 2
Planned: 12
Total: 14

MAIL
Existing: 11
Planned: 9
Total: 20

MRRD
Existing: 133
Planned: 89
Total: 222
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In Amu River Basin , a total 12 electricity generating dams are planned. These dams will generate 115MW electricity, which will cost
$1,075M and these will have the irrigation capacity of 132K Ha lands in north east to central provinces. The dams are also shown in the

below map. Of the total 12 dams, four dams including, Warsaj, Kelagai, Zardalo and Aish Aab produce a positive NPV
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Project Name Province Cost
$M

Capacity
(MW)

Irrigable
Area (Ha) NPV

Warsaj Irrigation & Hydropower Takhar 300 45 40,000 46,299,751
Kelagai Irrigation & Hydropower Baghlan 444 54 54,187 15,085,804
Zardalo Storage Dam Irrigation Takhar 7 0 5,000 14,731,289
Aish Aab Storage Dam Badakhshan 16 0 4,000 3,294,547
Tangi Nahreen Storage Dam Baghlan 11 0 2,000 -1,011,451
Anjoran Hydropower& Irrigation Badakhshan 80 15 5,281 -3,651,511
Korsom Storage Dam Bamyan 11 0 1,500 -3,635,241
Hasantal Irrigation Baghlan 78 0 15,000 -4,534,888
Tagab Ghar Storage Dam Bamyan 11 0.5 500 -5,232,956
Chal Storage Dam Irrigation Takhar 10 0 120 -8,212,947

Chardara Irrigation Kunduz 57 0 5,000 -28,592,847
Gazak Storage Dam Irrigation Bamyan 51 0.7 260 -37,868,168
Total 1,075 115 132,848

Page 20 of 53(2) AMU DARYA BASIN: MAIL PROJECTS

In Panj Amu river basin, there are 8 planned irrigations projects. These projects are estimated to have the capacity to irrigate (*)

hectare land in four different provinces( Bamyan, Baghlan, Badakhshan, and Takhar). The total cost for building these dams is estimated
$863K

Source:
MAIL
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*We will include the score once we receive Power and irrigation
capacity

Project Province District
Irrigation
(ha) Cost ($) NPV

Alahdas Maimee New Canal Badakhsan Maiemee 370,156 --

Pond and Daka of Ribat Canal Badakhsan Baharak 144,245 --

Kholang Kash Cana and Water Intake Bamyan Center 98,870 --

Nehr Saleh Water Intake and Canal Baghlan Farang 61,880 --

Water Intake and Protective
Wall ofQurban Bek Canal Takhar Baharak 57,137 --

Kharaba Pool Bamyan Center 47,071 --

Water Intake and Protective
Wall ofPawgan Canal Takhar Warsaj 43,410 --

Jarekhdara Canal and Water Intake Badakhsan Kishm 40,543 --

Total - - 863,313 --
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HELMAND RIVER BASIN: SUMMARY

Currently, there are 145 existing dams/projects on Helmand river basin. These projects are from three ministries (MoEW,

MAIL, and MRRD). In terms of existing projects, MRRD is a leading ministry with 133 projects. From planned projects, there

are 55 projects from these ministries on Helmand river basin. MRRD is also a leading ministry in terms of planned projects with

27 projects

MAIL
Existing: 6
Planned: 16
Total: 22

MARRD
Existing: 133
Planned: 27
Total: 160

Note: We still don’t get the remaining data from MAIL and
MRRD
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MoEW
Existing: 6
Planned: 12
Total: 18
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(1) HELMAND BASIN: MOEW PROJECTS

In Helmand River Basin , a total 12 electricity generating dams are planned. The dams cost is estimated at $640M, which will
generate 134MW of electricity, also will irrigate 586K Ha of lands. The dams are shown in the below map

Project Province Capacity
(MW)

Irrigated
Area
(ha)

Estimated
Cost
($)

NPV

Water-intake and protective wall of Ghaznigak Canal Uruzgan 109,150 --

Water intake and reinforcement of Talani Canal Uruzgan 492,366 --
Khajorash Irrigation Pool Daikundi 21,966 --
Water Intake and Protective Wall of Khajorash Canal Daikundi 12,426 --
Shajoy Jamal Canal Reconstruction Ghazni 57,798 --
Water Intake and Canal of Daghdaghi Ghazni 33,438 --
Qash Irrigation Pool Ghazni 12,184 --
Sarab Tabqos Pool Ghazni 39,063 --
Merazo Canal Water Intake Kandahar 143,828 --
20% Budget of Water Intake and
Canal Project ofKhairabad in
1396

Kandahar 52,663 --

Water intake and Reinforcement of She Shakhi Canal Naimroz 92,516 --
Water Intake and Reiforcement of Janabad Canal Naimroz 92,516 --
Construction of 18 watergates for water
distributionin Khawari village of
Helmand province

Helmand 11,312 --

Construction of 18 watergates for water
distributionin Adam Khan village of
Helmand province

Helmand 18,915 --

Construction of 18 watergates for water
distributionin Karez village of
Helmand province

Helmand 16,685 --

Construction of 18 watergates for water
distributionin Nehr Seraj village of
Helmand province

Helmand 14,792 --

Total - 1,221,620
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Note: We will include the score once we receive Power and irrigation
capacity

Page 24 of 53(2) HELMAND BASIN: MAIL PROJECT

MAIL has planned 16 irrigation projects on the Helmand river basin. An aggregate $1.2 million cost is estimated for these projects. The
project is expected to irrigate (*) hectares land by covering Helmand, Kandahar, Nimroz, Uruzgan, Daikundi, and Ghazni
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*We will include the figures and score once we receive Power and irrigation
capacity

Project Province District Estimated
Cost
($)

Irrigated
Area
NPVWater intake and reinforcement of Talani Canal Uruzgan Center 492,366 -- --

Merazo Canal Water Intake Kandahar Panjwayee 143,828 -- --
Water-intake and protective wall of Ghaznigak Canal Uruzgan Center 109,150 -- --
Water intake and Reinforcement of She Shakhi Canal Naimroz Center 92,516 -- --
Water Intake and Reiforcement of Janabad Canal Naimroz Center 92,516 -- --
Shajoy Jamal Canal Reconstruction Ghazni Malistan 57,798 -- --
20% Budget of Water Intake and
Canal Project ofKhairabad in 1396 Kandahar Dand 52,663 -- --

Sarab Tabqos Pool Ghazni Jaghori 39,063 -- --
Water Intake and Canal of Daghdaghi Ghazni Malistan 33,438 -- --
Khajorash Irrigation Pool Daikundi Mera mor 21,966 -- --
Construction of 18 watergates for water
distribution inAdam Khan village of Helmand province Helmand Nehr Seraj 18,915 -- --
Construction of 18 watergates for water
distribution inKarez village of Helmand province Helmand Center 16,685 -- --
Construction of 18 watergates for water
distribution in
Nehr Seraj village of Helmand province Helmand Nehr Seraj 14,792 -- --

Water Intake and Protective Wall of Khajorash Canal Daikundi Mera mor 12,426 --
--Qash Irrigation Pool Ghazni Malistan 12,184 -- --
Construction of 18 watergates for water
distribution inKhawari village of Helmand province Helmand Center 11,312 -- --

Total 1,221,620
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HARRIROD RIVER BASIN: SUMMARY

Currently, Harrirod river basin has 56 existing dams/projects. These projects are from three ministries (MoEW, MAIL, and

MRRD). From planned projects, there are 25 projects from these ministries on Harrirod river basin. MoEW is a leading ministry

in terms of planned projects (9 projects). In terms of existing projects, MRRD is a leading ministry with 42 projects

MoEW
Existing: 1
Planned: 9
Total: 10

MAIL
Existing: 13
Planned: 8
Total: 21

MRRD
Existing: 42
Planned: 8
Total: 50
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In Harirod river basin, a total nine electricity generating dams have been planned. The dams total cost is estimated at $1,075M and will

generate 118MW of electricity. In addition, this will have a capacity to irrigate 132K Ha of lands in north east to central provinces. The
dams are also shown on the map below. However, of the total nine planned projects, four projects generated a positive NPV. The largest
NPV is produced for Farah Rud Irrigation and Hydropower Project
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Project Name Province Cost
$M

Capacity
(MW)

Irrigable
Area
(Ha)

NPV

Farah Rud Irrigation &
Hydropower
Project Farah 476 27 104,526 141,627,877

Kafgan Irrigation Project Herat 200 87 1442 63,268,644
Gazrud Irrigation Project Herat 81 1 22,000 33,497,100

Pul-i-Hashemi Irrigation Project Herat 66 14,000 1,288,286

Tirpul Storage Dam Irrigartion Project Herat 30 1.3 350 -19,290,339
Zaramardan Balabolok
Storage DamIrrigation Project Farah 44 0 3,200 -24,910,493

Pashdan Irrigation & Hydropower Project Herat 11 2 12,296 -35,859,070
Dahana Bom Storage Dam
IrrigationProject Ghor 60 0 600 -49,781,865

Abshora Storage Dam Irrigation Project Badghis 60 0 210 -51,420,460

Total - 1,135 118 158,624
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(2) HARIROD BASIN: MAIL PROJECT

In Harirod river basin , a total 8 irrigation projects have been planned. These project are estimated to have $493K cost and will

irrigate (*) hectares land. These projects are planned to be implemented in Herat, Badghis, Ghor, and Farah provinces
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*We will include the figures and score once we receive Power and irrigation
capacity

Project Province District
Irrigation

(Ha)
Estimated

Cost ($)
NPVMamezak Pond Herat Zinda jan 120,679

Baghak Pool Badghis Center 94,652

Concrete of Zorya Canal Farah Center 88,272

Tashka Tambor Irrigation Pool Badghis Center 79,438
Super passage and Tarnab of Dangak Saidab Canal
Ghor Lal o Sar jangal 47,272

Changing the protection of Pul-e Malan super passage Herat Guzra
37,185
Water Intake and Canal of Dahn Valey Ghor Center 23,587

Extra money for amendment of Miyanjee
Pool project in1396 Ghor Center 2,575

Total 493,660
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SUMMARY: NORTHERN RIVER BASIN

Northern basin currently has 56 existing dams/projects. From planned projects, there are 55 projects from these ministries

on Harrirod river basin. MRRD is a leading ministry in both existing projects (93 projects) and planned projects (41 projects)

MoEW
Existing: 1
Planned: 12
Total: 13

MAIL
Existing: 15
Planned: 2
Total: 17

MRRD
Existing: 93
Planned: 41
Total: 134
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(1) NORTHERN RIVER BASIN: MOEW PROJECTS

In North River Basin, also 12 electricity generating dams are planned. These DAMS will totally cost $1,075M with 1,039MW of

electricity generation and will also irrigate 132K Ha of lands in north east to central provinces. The dams are shown on the map below
as well. Out of eleven submitted projects, five projects show a positive NPV
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Project Name Province Cost
$M

Capacity
(MW)

Irrigable
Area (Ha) NPV

Dahana Dara
Irrigation &Hydropower Project Faryab 30 1.6 500,000 2,161,211,175
Upper Amu Irrigation &
HydropowerProject Kunduz & Balkh 1,000 1,000 2,600 1,708,198,542
Tangi Shadyan
Irrigation &Hydropower Project Balkh 17 1.1 50,000 207,159,207

Boreka Storage Dam Project Jozjan 6 0 7,800 27,192,929
Aab-e-Keli Irrigation &
HydropowerProject Samangan 41 1.9 7,000 2,556,339

Almar Irrigation Project Faryab 51 0 7,800 -11,946,985
Khesh Pul Irrigation Project Faryab 46 0 6,000 -15,238,336
Sultan Ibrahim Irrigation Project Sar-i-Pul 37 0 4,000 -15,447,283
Shoraba Irrigation &
HydropowerProject Sar-i-Pul 62 4.6 695 -35,128,559
Shah Abdullah
Irrigation &Hydropower Project Samangan 64 2.3 800 -41,701,840
Chashma Shifa
Hydropower &Irrigation Project Balkh 300 18.3 1,870 -186,769,361

Total 1,654.3 1,029.70 589,497
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(2) NORTHERN RIVER BASIN: MAIL PROJECTS

In north river basin, there are 2 planned irrigation projects, which will have a total estimated cost of $131K.

These projects will irrigate (*) hectare of land in Faryab province

Project Province District Irrigation
(ha)

Cost ($) NPV

Water Intake of Haji
GhulamSakhi Stream Faryab Pashton Kot 65,979 --

Gholba Water Intake Faryab Maimana 65,615 --

Total
131,594 --
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It is clear that MAIL must plan more projects in the Northern
basin

*We will include the figures once we receive Power and irrigation
capacity
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SMALL-SCALE IRRIGATION PROJECTS: SUMMARY

Water Basin Projects Electricity
Gen.
(MW)

Irrigable Area (ha) Cost
($M)

1 Kabul (Indus) 283 9.9
2 Amu Darya 133 3.3

3 Helmand 188 3.3
4 Northern 93 3.4
5 Harirod 42 1.3

Total 739 21.2

Water Basin Projects Power Gen.
Capacity

Irrigable Area (ha) Cost
($M)

1 Kabul (Indus) 88 1.6
2 Amu Darya 89 0.9

3 Helmand 27 3.6
4 Northern 41 3.5
5 Harirod 8 7.9

Total 253 17.4

Existing Projects

On going Projects

MRRD has 992 different types of irrigation projects across all five river basins. These projects are categorized in two sections: Completed/existing
(739 projects) and on going project (253 projects). MRRD has spent an aggregate amount of $21.1 million on the existing projects and $17.2 million is
budget for on-going projects (1395 – 1396). Kabul basin is a leading basin where 282 irrigation projects are completed ($9.9M cost) and 88 are on
going projects ($1.6M cost)

KABUL
BASINExisting: 283
Planned: 88
Total: 371

AMU
BASINExisting: 133
Planned: 89
Total: 222

HELMAND
BASINExisting: 188
Planned: 27
Total: 215

HARIROD
BASINExisting: 42
Planned: 8
Total: 50

NORTHERN
BASINExisting: 93
Planned: 41
Total: 134
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SMALL DAMS: CASE STUDY

Many countries started various small dams projects to provide electricity in an effective and short period of time. We have carried out case studies on
India and China. In 2001, China started “Township Electrification Program” to provide electricity to 1.3 million people (around 200,000 households) in
1,000 townships in different provinces. India also started small hydropower development program in various states of India. This project was intended to
provide approximately 20,000MW electricity. The project implemented 1,075 small dams, which produce 4,320MW electricity (a list is provided in the
annex)

China
Province # of towns/villages Installed capacity (KW)
Xinjiang 48 1,932
Qinghai 86 2,600
Gansu 12 1,230
Inner Mongolia 39 1,362
Shaanxi 10 70
Sichuan 51 1,600
Tibet 350 6,700
Total 596 15,494

India

Country Capacity

USA ≤ 5MW

UK ≤ 5MW

Sweden ≤ 15MW

Colombia ≤ 20MW

Australia ≤ 20MW

Canada ≤ 20MW

India ≤ 25MW

China ≤ 25MW

Phillipines ≤ 50MW

New Zealand ≤ 50MW

Small dams classification^

^Every country has its own classification/definition regarding
smalldams. e.g. In USA, if dam has less than 5MW capacity is called
smalldam. However, in New Zealand if dam has capacity up to 50MW
iscalled small
dam.

State Project Installed Projects Under Implementation
# Capacity (MW) # Capacity (MW)

Karnataka 166 1,221 13 71
Himachal Pradesh 180 797 21 34
Uttarakhand 101 209 44 140
J&K 40 158 32 35
Arunachal Pradesh 152 105 13 10
Chattisgarh 10 76 4 91
A P & Telengana 71 233 14 41
Madhya Pradesh 11 86 3 5
Maharashtra 64 346 5 30
Kerala 31 205 12 73
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SMALL SIZE IRRIGATION DAMS

Dam Type Description
1 Earthfill Dams As most common type of dam, their construction involves the use of materials from the required excavations and the use of
locally available natural materials requiring a minimum of

processing2 Homogeneous Dams Homogeneous dams are mostly adopted where cohesive soils are found
abundant
3 Zoned Earthfill Dams In arid regions, zonal embankment small dams are usually constructed with central clayey core stabilized by shell material
embanked from coarse river gravels. There are three types of zoned earthfill dams (1) sloping core dams, (2) Zhaogushe dams, and (3)

Central Clay.4 Stone Masonry
Dams

Large pieces of stones have been used in the construction of dams. The dams favor the use of local materials in
mountainous regionswhere rock materials are available in greater quantity than soils. The volume of a masonry dam is smaller than that of an
earth dam.Masonry dams can save on timber, steel and
cement5 RCC Dams

(RollerCompacted

Concrete)

The Construction Process of the dam requires concrete, and combines economical and rapid placing techniques of
embankment materialwith those excellent mechanical properties of concrete, such as strength and
durability

6 Concrete Buttress

Dams

Buttress Dams are comprised of a flat deck and multiple arch structures or transversal concrete buttresses with only 7 m in
height. theyrequire about 60 percent less concrete than solid gravity dams, but the increased formwork and reinforcement steel require
usually offsetthe savings in
concrete7 Gabion Dams The use of gabion for the construction of small dams is more recent. The gabion dam as the gabion retaining structures employ

generally wire mesh baskets filled with rock at the downstream part of the dam to form a flexible, permeable, monolithic structure
similar to agabion retaining
wall8 Concrete Gravity

Dams

Concrete Gravity Dams are suitable for sites with a reasonable sound rock foundation. Low structures can be founded on
scapolite soils oralluvial foundations with need of adequate cutoffs. They are well suited for use as overflow spillway crests and are often used as
spillwaysfor earthfill or rockfill dams or as overflow sections of diversion dams. RCC Dams is another type of
this dam

Dam with height above 2.5 meter and below 15 meter is called small scale dam. Small dams are grouped into different categories based on their use,
HydraulicDesign, and type of materials. In addition, dams are constructed for several purposes such as power generation, water supply, water flow stabilization &
irrigation, floodprevention, land reclamation, water diversion, and navigation. Usually, the small dams have water storage capacity of 0.5 – 10.0 Million cubic meter, and
electricitygeneration capacity of 7.5 – 12.0
MW.
There are eight types of irrigation including: (1) Homogeneous, (2) Earthfill Dams, (3) Zoned Earthfill Dams, (4) Stone Masonry Dams, (5) Concrete
Gravity Dams,(6) RCC Dams, (7) Concrete Buttress Dams, and (8) Gabion Dams. These dams are capable to install irrigation system over, and consider as irrigation
dams.Additionally, It should be noted that the concrete gravity dams are also constructed for both hydropower plant
and irrigation
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Afghanistan has total hydropower capacity of 400 MW. In global level, a small-scale hydropower (installed capacity of less than 10 MW) usually costs
betweenUS$0.2-0.4/kWh. While a larger scheme of 300 MW and greater is likely to cost significantly less at approximately US$0.1/KWh, which considerably
enhances thereturn to the investor. The hydropower plants are two types based on purpose including (1) single purpose, and (2) multi-purpose. Single purpose
hydropower plantsare designed only to produce electricity, and the multi-purpose plants are used not only for power generation but also for irrigation, flood
and fisheriesTypes Description Advantages Disadvantages Project

Cost

Capacity

(MW)
Opex

($/KWh)
Revenue
($/KWh)

Run-
of-
River

These plants are
designed toutilize the stream
flow as itcomes, without any
storagebeing
provided

• Reservoir can be installed to the
plant withdaily or hourly storage

capacity• It is less expensive
than others

• Have no or very little storage capacity
behind the damand generation is dependent on the

timing and size ofriver
flows• A large reservoir cannot be installed

to the plant• Losing power generation opportunity
when thereservoir is full and water

flow is high

9.3 20 0.02 0.06

Reservoirs These plants with
storage aresupplied with water

from largestorage reservoir
that havebeen
developed byconstructing dams
acrossrivers.

• Ability to store water behind the
dam in areservoir in order to de-couple

generationfrom hydro
inflows• The reservoir size

depends on thecharacteristics of the site and the
economicsof dam
construction

• The topography and landscape of
the plant siteimpacts the

project cost

3.2 1.37 0.01 0.06

In-Stream These plants are
designed toutilize the flow of water

from areservoir at higher
potential toone at lower
potential.

• In-stream or micro hydro power is
one of thecost effective way of power

production• Mostly suitable for developing
countries,and small

villages.• No need of
reservoirs

• The size and flow of small streams may
restrict futuresite expansion as the power

demand increases.• Low power in summer, as the power
gelation stronglydepends on flow of water, and water

flow is less insummer.

7.0 2.6 0.02 0.06

Pumped
Storage

The plant is based
on thevelocity of water i.e.
kineticenergy flowing in the
stream isused for
conversion intoelectrical power, and
then thesystem is known as in-
stream.

• Can generate at peak times and
provide gridstability and flexibility

services• Mature technology (commercially
available;leverages existing hydropower

technology)• High-power capacity
solution• Large scale, easily scalable in
power rating

• Relatively low energy
density• Difficult to find good sites to
develop the plant

22.2 22.2 0.05 0.06

http://www.wapda.gov.pk/index.php/projects/hydro-power/o-
m/dargaihttp://www.wapda.gov.pk/index.php/projects/water-sector/future/hingol-
dam-projecthttps://www.adb.org/sites/default/files/project-document/78006/34339-023-pak-
emr-01.pdf4http://www.poweradvisor.in/generators/detail/308
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Company Background Country Implemented Projects
Sinohydro Boasting outstanding expertise in various infrastructure sectors, including water

and hydropower facilities, airports, roads, ports and housing projects.
Currently,SINOHYDRO has 486 international projects under construction in more
than 72countries, with total contract value of nearly USD 43 billion.hydropower
facilities,airports, roads, ports and housing
projects.

China Pakistan, Ghazi-Barotha
Hydropower Project,
Ivirizuhydroelectric dam in
Boliviaand many more

Sahakarn Wisavakorn
Co.,Ltd.

SAHAKARN has 3 main business: 1) Infrastructure Construction, 2) Building,
Factoryand Warehouse Construction 3) General Construction. SAHAKARN
servicescovering from an architectural design up to a completion of building
andconstruction or entire
facility.

Thailand Irrigation Dam and Utility
Building, Huay Dier
ReservoirProject for the department
ofirrigation

Three Gorges Corporation They are a clean energy group focusing on large-scale hydropower
development and operation and they are also the largest hydropower enterprise in the

world interms of installed
capacity.

China Yangtze Three Gorges
Project: The Yangtze
ThreeGorges Project, with a
totalinstalled capacity
of32*700MW

Ariana Tunnel
DamCompany

Ranked nationally #1 in water industry in Iran & also brilliant experiences of
our topmanagers & engineers in many water mega construction projects, Ariana
Co. hasbecome one of the leading contracting companies in this
industry.

Iran They have got experience
through some projects
asfollow: Karoon 3, Karoon
4,Salman Farsi,
Maroon,Karkheh, Garmi Chai,
TabarakAbad, and more.

Barnard
ConstructionCompany
Inc

The company constructs hydropower, power transmission, marine, water
andsewer pipeline, and environmental projects; and dams, reservoirs, tunnels,
waterand sewer plants, oil and gas pipelines, power transmission
equipment, andmarine/in-water plants. It also repairs penstocks, as well as integrates
natural gaspipelines. Barnard Construction Company, Inc. was founded in 1975 and is
based inBozeman,
Montana.

United States Muskrat Falls North and
South Dams, TVA
DamsStructural Modifications
Program - Six Dams,
SaludaDam Remediation
Project(Dams &
Reservoirs)

SMALL DAMS CONSTRUCTION COMPANIES

In this section, we will provide the lists of popular companies involved in construction of small dams
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FARM LEVEL PROFITABILITY: AFGHANISTAN

Fertilizer, Irrigation, seeds, and leveling have shown considerable outcome to improve or increase crop yield. In the below, we have

provided the impact of seeds, irrigation, leveling, and fertilizer on crop yield. From 2016 to 2017 in Afghanistan, certified seeds have
increased an average of 7% yield of crops, irrigation has improved 25% to 30% (average) crops yield across the country

Crop Intervention Impact on Yield Summary

Fertilizer � Fertilizer (nitrogen & phosphate) usage have great
result. The average improvement in yield was recorded

by 174% across country

� MAIL has used fertilizer in 20 provinces of different
regions. An average a mount of 53kg Nitrogen & 30kg
phosphate are used per hectare in these regions in
order to improve crop yield

Irrigation � Irrigation has also increased 25-30% of yields across
the country (2016-2017)

� Irrigation might increase crop yield from 50-100% in
Afghanistan if there is strong coordination among

MAIL, MRRD and ministry of energy and water

Certified Seeds � Using improved seeds, the average yield of crops
increased by 7% across Afghanistan

� Every year 10,000MT of certified seeds are distributed
among farmers of 370 villages in all 34 provinces

Technical
Methods

� Laser Land Levelling technique increased average yields
by ~15%

� Technical methods can be implemented to increase
yields. We must also consider land strategies to

improve

Source: Based on MAIL
report
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FARM LEVEL PROFITABILITY: INTERNATIONAL CASE STUDIES

Fertilizer, Irrigation, seeds, and leveling have an important role to improve or increase crop yield. These four factors have greatly
contributed to the crop production as per our case studies. We have explained each factor’s impact on crop yield in the below table.
(Detailed provided in annex)

Crop Intervention Impact on Yield Summary

Irrigation
(China)

61%-320% improvement in crop yield by irrigation in
different regions of China

� Irrigation has shown considerable results in paddy and dry
landin

China� The production has massively increased by irrigation in different
regions of
China

Seeds
(Nepal)

Certified seeds improved 73-135% crop yield. This
experiment has done in RAWATGAUN-9, KHALANGA,
ANDJAJARKOT regions of Nepal. Thus, Good quality seeds of
improved crop varieties can contribute to increase the crop
productivity of about 73-135% compared to the farmer’s
own variety/seed

� High yield potential as they are genetically pure
� Less infestation of land with weed seeds and other crop
seeds.� Less disease and insect
problem� Minimization of seed rate as their germination is uniform and

per cent is higher

� Uniformity in plant population, crop growth and maturity
Fertilizer

(China)

Fertilizer also play a vital roll in crop yield improvement.

Due to fertilizers, Crop yields were increased by 19–41%
(rice) and 61–76% (rapeseed) during the first two years.
This experiment has also conducted in Liaoning, Jilin, and
Heilongjiang provinces of China

� Fertilizer has shown great impact on crop yield in China.
Fertilizers are used in different parts of china by farmers.
Furthermore, China some of the largest fertilizer
companies which produce larger amount of fertilizer for
international and national usage.

Leveling
(India)

Leveling play an marginal role in crop yield
improvement.The leveling has provided good result in Haryana and
Punjabregions of India. In these regions, the leveling increased
orimproved the production of rice and wheat by 332kg per

hectare

� Land leveling is used to adjust the soil surface and standardize
its slope
� Facilitate the distribution of irrigation water and improve field

conditions for other agricultural practices
� Increases the efficiency of irrigation control and facilitates

agricultural mechanization
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(1) IRRIGATION IMPACT

The table summarizes information on irrigation impact on crop yield across the country. In 2016-2017, crop yield has

improved by 25% to 30% (average) with the help of irrigation systems

Crop Intervention Impact on Yield Summary

Irrigation � Irrigation has also increased 25% to 30% of
yields across Afghanistan (2016-2017)

� Ghra village (Kandahar), Irrigation Canal was
recently built and has increased the income of

farmers through better water management and

water speed flow. Before this canal one farmer

used to earn ($6,000) per year. After rebuilding

the water canal, now one farmer earns ($10,000

– 11,000) per year, his income has almost

doubled.

� Irrigation might increase crop yield from 50% to
100% in Afghanistan if there is strong coordination

among MAIL, MRRD and ministry of energy and

water.

� Lack of efficient employees is the key problem in
Irrigation Department of MAIL. Currently irrigation

has 25 employees for managing the irrigation

issues related to the entire country
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3,649

2,887

4,756 4,728

1,140

1,840 1,780
1,350

Center East Northeast Southwest

Yield with fertilizer Yield withouth
fertilizer

(2) FERTILIZER IMPACT

In below graph, we have showed the improvement in yield after using fertilizer. MAIL has used fertilizer (nitrogen & phosphate) in
different regions of Afghanistan. In the result of this, we have observed considerable improvement in the crop yield in all the regions. The
average improvement/increment in yield was 174%. The high improvement in yield was recorded in Southwest region. (Kandahar, Zabul,
Helmand, Nimroz, Oruzgan, and Ghazni)

Zones Province

Center Kabul, Parwan, Kapisa, Panjsher, Logar and Maidan

wardak

East Nangarhar, Laghman, Noristan, and Kunar

Northeast Kunduz, Baghlan, Takhar, and Badakhshan

Southwest Kandahar, Zabul, Helmand, Nemroz, Oruzgan, and

Ghazni

Average -

Quantity of Fertilizer
usedZones Nitrogen Kg/ha Phosphate Kg/ha

Center 45 35

East 45 35

Northeast 60 25

Southwest 60 25

Average 53 30

220%

57%

Fertilizer Impact on yield

167% 250%
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(3) IMPROVED SEEDS IMPACT

In the table below, we have provided information on certified seeds impact on crop yield across the country. We

found that, crop yield has improved by 7% (average) due to the usage of certified seeds across the country

Crop Intervention Impact on Yield Summary

Certified seeds � In 2016 to 2017, the average yield of crops increased
by 7% across Afghanistan

� Wheat production per hectare increased to 2196 kg in
2016/15 compare to 2,024kg in 2014/15 that shows

growth of 8% yield per hectare

� Darulaman 07 seeds is an improved variety of wheat,
cultivated in 2016 in Khasa Paz farm of Balkh Province.

This improved seed produced 3.5 ton per hectare and

has the yield potential of 4 tons per hectare

� Rice production increased by 20% per hectare in
2016/17 compared with 2015/16. In 2016/17 rice

production was 2,966 kg/ha and in 2015/16 rice

production was 2,500 kg/hectare

� Every year 10,000MT of certified seeds are distributed
among farmers of 370 villages in all 34 provinces.
Certified seed are distributed to farmers with 60%

subsidy from the government of Afghanistan

� The plants of certified seeds are resistant to winds,
rains, and plant diseases and pest resistance, drought

tolerance, herbicide tolerance.

� The yield can increase 20% to 30% in coordination with
other factors of production, such as fertilizer, improved

irrigation systems, enrich cultivation lands etc.

compare to local seeds
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(4) TECHNICAL IMPACT: LEVELING

Land leveling also has considerable impact on crop yield or agricultural production. However, farmers in Afghanistan

are mostly poor and are not able to use laser technology for leveling

Crop Intervention Impact on Yield Summary

Land Levelling � In 2016, laser land levelling technique
has increased an average production by

15% across Afghanistan

� One of the major challenges is small size of
cultivation lands, and financial position of

farmers. This makes it difficult for Afghan

farmers to apply agriculture technology
(laser) on land leveling in Afghanistan
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RECOMMENDATIONS

The most important recommendation is that the institutional structure should be clarified. The water law should stipulate

that upstream activities are based in MoEW, midstream irrigation projects should be based in MAIL, and downstream small

irrigation projects are the responsibility of MRRD. Implementation departments should be spun off as corporations

• Responsibility: MoEW
• Spin off each river basin

department as a separate

company (like the TVA)

Institutional

Structure

Policies

Key Projects

• Prioritize smaller dam projects
• Increase geographic dispersion of

dam projects
• Develop small dam policy

NPV positive Projects: Dahane Dara,
Upper Amu, Tangi Shadyan, Zardalo
Storage Dam irrigation, Gulbahar

irrigation, Farah Rud and other 10
dam projects

Upstream Midstream Downstream

• Responsibility: MAIL
• Spin off the irrigation department

as a separate state company

• Prioritize irrigation projects: by
taking into account irrigated area
and type of crop

• Prioritize rehabilitation

• We recommend approval of all
NPV-Positive irrigation projects*

• Responsibility: MRRD
• Spin off the small-scale irrigation

department as a separate state

company

• Prioritize small-scale irrigation
projects: by taking into account
irrigated area and type of crop

• Prioritize rehabilitation

• We recommend approval of all
NPV-positive small-scale irrigation

projects*

* Note: Due to lack of data, we were not able to calculate NPV for Midstream and Down stream
projects
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ANNEX #1: IRRIGATION IMPACT - CHINA

As per below table (China case study), irrigation has enormous impact on crop yield or agriculture production. In different

regions of China the production of both paddy land and dry land have greatly increased. From paddy land, the average

production increased by 158%. And dry land average production is increased by 118%

Area Unirrigated land Irrigated paddy land Irrigated dry land

Production (kg/ha) Production (kg/ha) Improvement (%) Production (kg/ha) Improvement (%)

Northeast 2,235 5,085 127.5% 3,600 61.1%

Northwest 1,117 4,695 320.1% 3,052 173.2%

Huanghuaihai basin 2,235 7,305 226.8% 6,075 171.8%

Lower Yangtze region 2,685 2,685 0.0% 4,777 77.9%

Southeast 3,135 7,785 148.3% 7,050 124.9%

Southwest 3,075 7,005 127.8% 6,115 98.9%

Average 2,413 5,760 158% 5,111 118%

Source: http://www.espre.cn/teacher/pro-
shi/papers/articals/Agricultural%20irrigation%20in%20China.pdf
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LEVELING IMPACT: INDIA

As per below table, laser land leveling has show enormous impact on crop yield or production. In Haryana and

Punjab regions of India, we compared the production from both traditional and laser leveling. As compared, laser

leveling improved the an average production of rice and wheat 332kg per hectare

Source:
http://www.webmeets.com/files/papers/wcere/2014/1265/ImpactLLL_EAERE2014_Jeetendra_Aryal.pdf

State and Crops Average Yield (Kg/Ha) Average Yield

Improvement (kg/ha)

Laser Land Levelling Traditional Land Levelling

Haryana Wheat 4,576 4,291 285

Haryana Rice 5,617 5,269 322

Punjab Wheat 4,444 4,083 361

Punjab Rice 6,168 5,808 361

Average 5,201 4,863 332
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SEEDS IMPACT: NEPAL

As per below table, the certified seeds have also great impact on yield or agriculture production. In different regions of Nepal,
certified seeds provided a good result in yield improvement. We have provided example of six different regions to show difference of
local seeds production vs certified seeds

Source:https://www.google.co.in/url?
sa=t&rct=j&q=&esrc=s&source=web&cd=6&cad=rja&uact=8&ved=0ahUKEwjb2uLuh6DYAhVGVhQKHSyABjUQFghWMAU&url=http%3A%2F%2Fwww.afsp.gov.np%2Fdownloadfile%2

Crops Farmers/local seeds yield (MT/ha) Certified Seeds average yields (MT/ha) Improvement

Rice 2.4 2.8 40%
Maize 3.8 4.6 80%

Wheat 2.6 3.6 100%

Potato 14 19 500%
Average 2.9 3.7 73%

Crops Farmers/local seeds yield (MT/ha)Certified Seeds average yields (MT/ha) Improvement

Rice 0.8 1.6 80%
Maize 0.4 0.8 40%

Wheat 0.8 2 120%

Potato 7 10 300%

Average 2.25 3.6 135%

RAWATGAUN-9, KHALANGA, AND JAJARKOT REGIONS

SALKOT-6, CHAUR, AND SURKHET REGIONS
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ANNNEX #2: SMALL DAMS - INDIA

State

Potential Project Installed Project Under Implementation
No Capacity (MW) No Capacity (MW) No Capacity (MW)

Karnataka 834 4,141 166 1,220 13 70
Himachal Pradesh 531 2,397 180 796 21 33
Uttarakhand 448 1,707 101 209 44 139
J&K 245 1,430 40 158 32 35
Arunachal Pradesh 677 1,341 152 104 13 10
Chattisgarh 200 1,107 10 76 4 91
A P & Telengana 367 978 71 232 14 40
Madhya Pradesh 299 820 11 86 3 5
Maharashtra 274 794 64 346 5 30
Kerala 245 704 31 205 12 72
Tamil Nadu 197 659 21 123 0 0
Uttar Pradesh 251 460 9 25 1 2
Punjab 259 441 54 170 4 5
West Bengal 203 396 24 95 17 84
Orissa 222 295 10 64 4 4
Sikkim 88 266 17 52 1 2
Assam 119 238 6 34 3 12
Meghalaya 97 230 4 31 3 24
Bihar 93 223 29 70 13 27
Jharkhand 103 208 6 4 8 35
Gujarat 292 201 6 16 9 57
Nagaland 99 196 12 30 2 2
Mizoram 72 168 19 41 2 4
Haryana 33 110 9 73 0 0
Manipur 114 109 8 5 3 3
Rajasthan 66 57 10 23 0 0
Tripura 13 46 3 16 0 0
A&N Islands 7 7 1 5 0 0
Goa 6 6 1 0 0 0
Total 6,454 19,749 1,075 4,320 231 789
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SUMMARY: ALL DAMS/PROJECTS

Existing Projects Planned Projects

In below tables, we have summarized the projects of three ministries (MoEW, MAIL, MRRD). In terms of projects,

MRRD has more existing (739) and planned (253) projects. In terms of irrigation and power generation*, MoEW has

more capacity
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