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An Innovative Solution For Sustainable Groundwater Resource Management: The Case Of Khorasan-Razavi Province, Iran

Groundwater Resources (GWR) in the World and the essentiality
of Efficient/Sustainable utilization

Asthe 2" |argest fresh water resources in the world (1 glaciers)

GWRs: Global Economy and the Environment. One third of World Population
depends on GWR. 70% of GWR is utilized by Agriculture Sector (World Bank
statistics published in 2014).

Recent decline in surface Water Resources >> Excessive Stress on GWR to meet
demands of various sectors.

>> GW is mined in different parts of the world to continue irrigated agriculture.
Global GWR shortage is estimated at about 750 to 800 BCM (Billion Cubic Meter)
/ per year.

Consequently, Over pumping, depletion of groundwater resources, and land
subsidence are widespread and by groundwater tables decline this resource may not
be asreadily available.

Towards Sustainability: Time to Recharge Aquifer

Methods & Equipment + Monitoring
>> Avoid Over-pumping <<
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Groundwater Resources in Iran: Demand More Than Supply and
Unsustainable Utilization

Dry Country: %10 receives enough rainfall to meet demand side

* Remainder: Heavily reliant on non-surface Water

* 60% Water Demand: From Aquifers

Huge Increase in Demand for Water:

» Population growth + Economic Development + A Boom in Industry and Farming
>>> Very High Groundwater Pumping Rates: Agriculture Sector

UNSUSTAINABLE GWR Utilization >>>> the Slow-filling Aquifers have not been
able to keep up

Average Over Pumping : 6 BCM / Yearly

In 79 plains located in the central plateau of Iran, Overall Water Level Depletion more
than 2 meters/ Year

Source: The Ministry of Energy and Water, Iran
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* Need for Appropriate Regulatory Policies, Actions

» QOutreach programs to mitigate & Reverse this Unsustainable Trend

 Implementation of reliable monitoring initiatives is key for meetingl
the data needs for better groundwater resource management. |
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Rebalancing Groundwater Resources: Government’s Plan

Critical Situation of Plains and Aquifers

2005 Onwards: Groundwater Regulation Plan in Khorasan Razavi Province
to offset the water resource deficit and improve GW quality

Artificial Aquifer Recharge ‘
| Shifting Floodwater ‘

In a fve-minuto Shower we use
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: Licensed Wells and Withdrawal Quota by Sectors
. Resource Conservation by LAW Q Y

Rebalancing Groundwater Resources: Government’s Plan

)}

Khorasan-Razavi, Iran

Use Category Agriculture Drinking Industrial Livestock Services  Total

Permit and Restriction By The Ministry of Energy Number of 1591
and Water Permitted 10,054 2,591 1,299 1,269 703 .
Wells
Water Quota 3,262 567 74 16 90 4,009
(MCM)
% Volume 81% 14% 2% %1 2%

Issued Permit: Maximum Depth, Flow Rate, Total
Annual Water Withdrawal (Quota)

Quota: Planned cultivate pattern (Ministry of p

Agriculture) ﬁ

ILLEGAL: Digging unlicensed wells or over pumping and > y
punished by LAW Ll
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Groundwater Monitoring and Management Solution
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Applicable
Software
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Control Credit
Center Designation

(Server)
MDM Software Data-Base

-

- caregeie "_' - —~ mml. Patrol and Audit
Other Devices Disconnection 2 Teams

\ 4 Equipment




An Innovative Solution For

ustainable Groundwater Reso

adims

dnvics

EWAH303

Certitication Mo, 15357

Thuie = 19 ceuiil’y Dhan e cueierisg eqrpuen seatilisd as
Mzt SAL = [, "333331333357008 35U 3SUITIAINIIIN" {HEASL WM SISUIILIS)

un Sepohr Andishol FEE

DLMS User Association

Tzt Zigz. v 217 Sugornber 2015

7 rF -
fleed” flarieg

Fud Db

Caemeral Sociery

eaciulol v e
zpoaied Reaili

__-Im( e

azavi Province, Iran

I|

RSA ELECTRONICS

' Zachw o armbernae of inkelgard Ere gy & Wwe beiens

United

Otatee

of

United States Patent

United Stntes Patent
1 d of ol

Painl P IS 778 12
Dhabe: ool Psticn Jeu. §, 2040




An Innovative Solution For Sustainable Groundwater Resource Management: The Case Of Khorasan-Razavi Province, Iran —~

RSA ELEGTRONICS |

ot w i rmlacnsn of intelgard Eragy 3 Wi bewns

D))

D .
Isbnced I( eado Ut

Online monitoring

2way communication
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Solution benefits

Comparison with other methods

&

rhaking adifference

Water
. Quali Installation |Maintena |Tamperin,

Method/Solution Life time v perig
Impacton Costs nce Costs | Possibility

life time

Mechanical meters 3 Years Yes High

Ultrasonic/Electromagnetic meters S Years : High

Up to 10
Smart Energy and Water Meter Impossible
Years




RSA ELECTRONICS

The Satuw el alacuse of inkelgird Eragy 3 Wewe bewn




An Innovative Solution For Sustainable Groundwater Resou

['he previous projects: Local

ce Management: The Case Of Khorasan-Razavi Province, Iran

Completed Installation

Complered Installation

Provinces Sales (Quantityy (Qrasmtits) (Per )

1 Alborz 319 319 100%%
2 Ardabil 1o0z9 10z 100
3 Booshehr 1554 1554 100%%
4 Charmiahal 00 o] 1005
5 Eastern Azarbayjan 1350 1350 [0
& Fars 10045 10048 1005
7 Gilan 159 159 100%%
8 Golestan 1344 1344 1007
o Hamedan 124 124 100%%
10 Hommozgan 1z 621 55%%

il Nam 105 105 100
12 Isfahan 4993 2093 el%%

13 Kemuan 3440 3440 100
14 Kemmanshah 1951 1951 100%%
15 Ehoozestan 603 603 100
16 Kohkilooyeh 510 510 100%%
17 Eurdestan 2516 2516 1005
18 Lorestan 1203 1203 100%%
19 Marka=i BT2 B7T2 100
20 Mazandaran 238 238 100
21| MNorthern Khorasan 1617 1617 100%
22 Qazvin 1557 1557 100
23 Qomu 1059 1059 1005
24 Fazavi Khorasan 93% 939G [0
a5 Semman s 1116 1005
26| Sistan & Baloochestan 1213 1213 100°a
27| Southemn Khorasan 1698 1698 100%%
28 Tehran 394 394 100%%
20 Westemn Azarbayjan 4828 4328 0%

30 Yard 1580 1580 100
31 Zanjan 1235 1235 100%
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An Innovative Solution For Sustainable Groundwater Resource Management: The Case Of Khorasan-Razavi Province, Iran

A central proposal for Khorasan-Razavi’s groundwater withdrawal regulation plan was to
install Smart Energy and Water Meters (SEWM) projects in Khorasan-Razavi Province

J]
HSJI Hfﬂ nmmcs ;

ol inwaagerd Erwopy &

D))

Installation of 9,600
(so far 5,498) SEWM
at the expense of
Applicants

Stop Over Pumping in
Permitted Wells

Reduce Overall
Consumption

15 Groups to Measure,

Water & Electricity Integration of Water & :
Utilities - Ministry of Electricity A/C of well \?VZ'I' grfztefi‘ %‘;’r‘]ttrg
Agriculture - Local owners & website for quIpme
: Remote Monitoring and
Governors Subscribers Reading of SEWMSs
Organizing Regiond - :
Operational Teams for Smart Cardsto assign ?nddggg’g?ﬁgNgegr?S
the management of Quota :
meters Pumped Subscribers
Conferences,

Workshops & Training
for Regiona Water and
Energy Personnel

Knowledge Sharing and
Eventsfor farmers,
owners
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813

Time Series of Groundwater Resource Levels Showing The Effect Of SEWM Project in

Mah'velat Plain (Khorasan Razavi, Iran) - 2003 TO 2014
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Average annual
Groundwater Depletion :
1.35M = 71.95 MCM.
Overal Depletion of
27.07 M in 20 Years.

Installation of SEWMSs
Groundwater Table iIs
0.9M higher than it
would have been under
business as usual, which
IS equivalent to
Groundwater saving of
47.97 MCM

o Decline in
L Groundwater Level
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Time Series of Groundwater Resource Levels Showing The Effect Of SEWM Project in =

Mash'had Plain (Khorasan Razavi, Iran) - 2003 TO 2014 As nearly al
1033 permitted wells in this
. i plain are equiped with
Groundwater Level SEWMs, the result
1a51 shows significant
effectiveness of

1= SEWMs.

Installation of SEWM, Allocation
Of Wﬁlée_r_ﬂuuta, Charging
Additio

1029 | Fee F

mer;fm;ﬁﬁg.m Past 30 years Mashad
1028 plain:. facing an
1027 Controlling Groundwater Level average annual

deplition 0.69M =
I 92.48 MCM, overal

10254 [ - - - e e o - - ---l—l———-——--———-u-l----—---—- = .. L = - ] 208 M

Depletion Resulting Water Saving

Groundwater Resource Level- Meter

1025 After implementation
. of the SEWM project,
g the groundwatertable
1023 drawdown was

mitigated by almost 1
meter = 134.03 MCM
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The total amount of collected fines: 542,000$, collected from a total of 422 cases pumping quota violation via
the Smard Card utilization by farmers. No additional Operational Cost for water utilities.

o YEAR
Plain: Mah’velat 2012 2013 2014 Plain Violation Cases Fine Collected (USD)
Average Pumping Hour in

e P 5,207 5,496 5,508 Mashad 96 133,918
authorized wells (Hours)
inai Sabzevar 1 1,618
the Amount of Over PUmpingin |, jya 777 | 15750328 | 12,638,433
licensed wells (Cubic Meter) Torbat
Change in Pumping Hours - +5.6% +0.2% Heidarieh 40 51,469
Change in Over Pumping Volume - +22.5% -0.9% —oribeit Jat 96 176 462
YEAR -

in: ’ Neishab 3 7,818
Plain: Mash’had 2012 2013 2014 eishaboor
Average Pumping Hour in 4341 1516 4375 Ghoochan 0 0
authorized wells (Hours) ’ ’ ’ Kashmar 42 55,052
the Amount of Ovel_' Pumping in 64.148.954 | 42739134 | 29263749 Sarakh's 58 87,627
licensed wells (Cubic Meter) Gonabad 36 28 137
Ch inP ingH - +4.09% -3.1%

ange in Pumping Hours 0% 3.1% [ 0 0
Change in Over Pumping Volume - -33.4% -31.5%
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Conclusion:

This paper provided an overview of the installation of SEWMs as a key component in the implementation of
groundwater rebalancing plan in Khorasan-Razavi Province, Iran. Based on previous promising results in
other provinces, along with severa features included, installation of SEWMs is considered as an effective
means to mitigate groundwater table decline. As a result of this plan, which involved multiple institutions
(e.g., Ministry of Energy, Ministry of Agriculture, and local governors) the regional water authority managed
to install 5,948 SEWMs in the region. The groundwater level depletion rate in Mashad and Mahvelat (which
are amost completely equiped with SEWMs), along with the pumping hour and over pumping have been
effectively reduced, leading to saving 182 MCM of groundwater. Additionally, the SEWM technology
provided an opportunity to mitigate the over-pumping rate by charging farmers for surplus water withdrawal,
and as a result, a sum of 542,000 USD was collected by electricity and water authority. Improving
groundwater regulation aided by SEWMs is a promising water management strategy for arid and semi-arid
regions.
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Thanks For Attention!

ANY QUESTIONS?
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