Original Article

Journal of

Aquifer and Qanat &

Autumn And Winter 2024, Vol. 4, No. 2, pp 149-160

d 10.22077/jaaq.2024.7435.1070

Comparison of The Exploitation Methods of Zamkan Dam Water
Leakage from an Economic Point of View

Ahmadreza Karimi®

PhD Student, Department of Earth Science, Shahid Chamran University, Ahvaz, Iran.
*Corresponding Author: Arvinmiralizadeh@gmail.com

Received:
17 March 2024

Accepted:
09 May 2024

Published:
19 March 2024

Keywords:

Aquifer,

Zemkan Dam,
Engineering economics,
Water resources
management,
Kermanshah.

Extended abstract

Introduction

After the construction and impoundment of the Zamkan dam, water leakage
was observed through the left abutment at a rate of approximately 225 liters
per second. Therefore, due to concerns about the development of water
transmission channels and potential damage to the dam structure,
impoundment was stopped at an elevation of 1532 meters. To prevent water
leakage, a dam curtain was designed. Hence, considering the high cost of the
dam curtain, this study proposed a less expensive alternative project. This
involved diverting leaked water from the dam to a channel designed and
constructed to transfer water to downstream agricultural lands. The final cost
of implementing and maintaining this project was calculated, which proved
to be more economically viable than building a dam curtain.

Materials and Methods

Regarding the proposed alternative to the dam curtain, the costs of all
operational parameters were calculated. These costs include excavation,
injection, and project supervision. The total cost for implementing the dam
curtain is calculated as nearly 278,000,000,000 Tomans by managers and
engineers of the water organization of Kermanshah province.
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Material and method

Study Area

The proposed alternative project includes the cost of transferring leaked water from
downstream to a reservoir and pumping water towards agricultural lands. The
implementation and supervision costs for this project were calculated for 50 years.
The result, with an investment of approximately 76,000,000,000 Tomans in a bank
and utilizing the interest for project supervision and ancillary costs, covers the total
implementation and supervision costs of this project, which is more economically
viable.

According to the previous studies it should be considered that water leakage after
dewatering the leakage does not harm the stability of the dam.

Result

The total cost of the water curtain to prevent the leakage of the Zamkan Dam is
estimated to be about 278 billion Tomans. To optimize the costs of using Zamkan
Dam leakage water, an alternative project was proposed in this research. Water can
be transferred into a tank and pumped from the tank into the water transfer channel
to the downstream agricultural lands. The amount of initial investment required for
the second project is equivalent to 19,596,000,000 Tomans and 77,000,000,000
Tomans for investment in the bank to pay for the operation and maintenance of the
water transfer project during the project (in total, 000/000 97/596/000 Tomans).
The cost of implementing the project proposed in this study is about 180 billion
Tomans less than the implementation of the waterproof curtain project. Finally,
from the economic and management point of view, the implementation of the
project proposed in this study (implementation of the leaking water collection and
pumping system) is more suitable than the implementation of the waterproof
curtain project. It should be noted that the implementation of the second project
will be efficient if the water leakage from the dam is constant at the normal level
and does not increase (as a result of the increase in the lake water level, clay is not
washed away in the joints and karst cracks, paleo-karst at a level higher than There
was no experienced level of the dam and finally the increase in the amount of water
leakage did not happen exponentially.

Conclusion

To optimize the costs of using Zamkan Dam leakage water, this study was
conducted and an alternative project with a much lower cost was proposed. As a
final summary, it can be said that one of the things that should be considered along
with other options for carrying out water projects and any other engineering project
is their economic review and financial evaluation so that the most economical plan
that is technically justified is implemented.
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Fig 1. Location of The Study Area on The Map of Kermanshah Province And The Country.
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Fig 2. The proposed Location For Implementing A Waterproof Curtain To Prevent Leakage And The
Proposed Location For Implementing The Water Pumping System Into The Irrigation Channel.
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Fig 3. Cross-section of The Details of The Implementation of The Watertight Curtain In The Left
Abutment of The Zamkan Dam, Including Two Stages of Drilling And Injection, Including A) The
Injection Curtain of The First Stage Includes 3 Rows of Drilling And Injection From The Gallery Side,
200 Meters Long, The Depth of The Curtain Is 100 Meters. (The Resistance Row) 100 Meters - Floor

Level: 1435 Meters. B) The Injection Curtain of The Second Stage Includes 1 Row From The Ground
Level With A Length of 300 Meters - Curtain Depth is variable - Floor Height is variable.
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Table 1. Calculating costs of the first project (the construction of the dam water curtain).
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Electrical installations
1.972.720.223 Flhe Sl 3
Mechanical installations
o5 5 wb . To‘ <ol
1.004.526.803 2977 B9 OB 0L 4
Roads, railways and runways
L
251.260.960.013 (S 5
Dams
Led Cov o4l
468.782.726 ) i 6

Under pressure irrigation

3.464.014.830 SR Sam &3P 7
Electricity distribution

Esbio 5l o5, g ua
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Equipping and disassembling the workshop in pieces
278.111.716.708 &
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Fig 4. The Proposed Location of The Tank Is The Water Pumping Site and The Water Transmission Line
Into The Irrigation Channel.
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Table 2. Calculation of The Initial Costs of The Implementation of The Second Project (Pumping System of
Leaked Water Into The Irrigation Channel).

Title Cost (Toman)
ojan szl ez patd She oy >
Purchase of personal property for the implementation of the 1.000.000.000
project

G Yero)gp JS
Electric cable (2000 meters)

2.000.000.000

.‘ .
o 1.000.000.000
Trans

JUIS & 30 31 T Jlasl g ol

. 1.000.000.000
Pipe to transfer water from the tank to the channel

(SaslS YO+ o ,loz) qooy 4 x 1.000.000.000 =
Pump (four, 250 kW) 4.000.000.000
(395 JS anje /B 3ga>) SSS955 5 (Hrb s lo pasids
Mapping, design and geotechnics (about 5% of the total 700.000.000

project cost)
(o390 JS 4z /) ) &)l
Supervision (10% of the total project cost)

o 5 1) esg58l i3,
(o9 JS ai2i 1) 025331 5, 1.456.000.000
Added value (9% of the total project cost)

(0550 JS axj 18) 4o

1.470.000.000

. 970.200.000
Insurance (6% of the total project cost)
o | > 0
don bzl J5 an 19.596.000.000
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Table 3. Calculation of Maintenance and Operation Costs of The Second Project.

Olye
Title

(Olog) i zo
Cost (Toman)

o] sloole (gl (A5 ST J2e) (il Bl + 50 anse

LT e olo 5

Electricity cost + ancillary costs (such as floor

covering) for May, June, Mehr, November

s 9 0o ye i slacle sl (50 4z

Electricity cost for July, August and September

Sloygd slamgrw anse
The cost of periodic services

(Ul 2 1) (il slaas o
Ancillary costs (for each year)
OlSS a4y
Guard costs

(Jsl Jo 1) alls slaas o xox
Total annual expenses (for the first year)

obey IS 6l o j2 0 5 ol b aildle slaass 3o aox

(o595 1y

Total annual costs including the interest rate each year

(for the entire project implementation time)

(14.000.000+1.000.000) x4x1.2
=72.000.000

(14.000.000+1.000.000) x3=45.000.000

30.000.000%x4=120.000.000

100.000.000

12.000.000:x 12=144.000.000

481.000.000

593.000.000.000
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