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Outline

m Coal and water resources in China
m Existing problems in the coal/water nexus
m Challenges for the future development

m Way out: technical and policy approaches
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Primary Energy Consumption of China,

1991-2008

Primary energy consumtion in China (Mtce)
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Urbanization Remains a Big Driver for Energy Demand
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Urbanization Processin China between 1949-2009
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Statistics of Water Resources in China

m Abundant in total, scarce on a per capita basis

1 Total amount in 2008: 2,743bm?3, No.6 in the world after Brazil, Russia, Canada, the United
States and Indonesia.

[0 2071m3 per capita in 2008, 1/16 of Brazilian, 1/10 of Russian, % of world average, ranking
after 110, one of the 13 water-scarce countries.

1 Less than 600 m3 per capita of available water resources, deducting flood and heavily polluted
water.

m  Abundant in the south, scarce in the north
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Global and China

Multi-year droughts
in USA and southern
Canada

5
Land subsidence

and land slides in
Mexico City

Water supply affected by
shrinking glaciers in Andes

Water supply reduced by erosion
and sedimentation in reservoirs in

s Water Stress

flood protection

gﬁﬁw‘ﬁge to riparianl-—<
ecosystems due to

along Elbe river ., Y e

Benin

.| Rural water
supply affected
by extended
dry season in

Area of Lake
Chad declining

4579 due to arsenic

north-east Brazil

Water stress indicator: withdrawal to availability ratio

no stress low stress mid stress high stress very high stress
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: No/low stress and per capita water
availability <1,700m3/yr
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Health problems

and fluoride in
roundwater in
India

Flood disasters in
Bangladesh (more
than 70% of the

Huanghe river
has temporarily
run dry due to
precipitation
decrease and
irrigation

country inundated
in 1998)

Damage to aquatic
ecosystems due to
decreased streamflow
and increased salinity
in Murray-Darling basin

Water withdrawal: water used for irrigation,

livestock, domestic and industrial purposes (2000)

Water availability: average annual water

availability based on the 30-year period 1961-90

Source: Water resources —

IPCC WG2, chapter 3




Water Supply and Withdrawal in China

Water Supply in China, 2008 Water Withdrawal in China, 2008

Others
1%
Industry

0,
Ground 24%

Water
18%

Domestic
Use
12%

Agriculture

Surface 62%
Water
81%

China’s total water withdrawal in 2008 was 591 billion cubic meters, and per
capita withdrawal was 446 cubic meters, below the global average of 576
cubic meters!

Data source:
China Statistical Yearbook 2009, Beijing, China Statistics Press, 2009; Pacific Institute, The World’s Water 2008-2009, Washington, D.C., 2008.
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Water Withdrawal and Waste Water Discharge
in Energy Related Sectors

Water Withdrawal in Energy Related Industrial
Sectors (2002 data) _ _
e B L A0 TELK S (2002 503R) Discharge and Treatment of Waste Water in Energy Related Sectors (2008

data)
BEIRHE X BRI Toll: B 7K AL B HE AU Z (2008 data)

B Power and heat generation
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Energy sectors are huge consumers of water resources, but not that dirty!




Energy and Water Nexus in Coal Supply Chain
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Problem 1
Uneven Distribution of Water, Coal, and Energy Demand

@ Coal Reserves
Water Resources

@ Thermal Power Capacity (2008)
** Coke Production (2006)

Coal Reserves, water resources and coal industry distribution in China
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Problem 2
Inefficient Utilization of Water Resources in Coal Mining

m China has approximately 15,000 coal mines with the total productivity
of 3.69 billion tonnes

70 percent of China’s coal mines are located in water-scare
regions

40 percent of them have severe problems of water shortage

m Environmental impacts caused by water withdrawal and drainage in
coal mining

Damage to underground water:
1.07 m3/t (Shanxi average)
Groundwater level descending
Soil salinization

Land desertification
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Problem 2 (Continued)
Inefficient Utilization of Water Resources in Coal Mining

m Pollution
Waste water drainage: ~4 m3/t

Coal gangue and other solid
waste: 4.5 billion tons, occupying
15000 hectares lands (2009 data)

m Water Recycling

Current recycle rate of coal mine
water: 22%
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Problem 3

Extensive Water Consumption in the Coal Power Sector

Cooling tower 40%-
Ash removing 50%

Industrial cooling 10-45%
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Problem 3 (Continued)
Extensive Water Consumption in the Coal Power Sector

9

m Surface water circulating cooling, power only
8

m Underground water circulating cooling, power anly
7

W Underground water circulating cooling, combined heat
and power

Water Consumption (kg/kWh)

6
S Target set in the 11 Five
Year Plan: 2.85 kg/kwWwh
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Problem 4
Expected Increase in Water Consumption in the Future
1. Increasing demand for energy SConlbining N Conl tramport
Indirect |
2. Possible boost of coal-to-liquids or e
coal-to-chemicals industry due to
increasing dependence on oil Direct CTL
import and lack of security
0 10 20 30 40
3. Possible requirements for coal LCA water consumption (m/4

power plants to install CO, capture
utilities, which would double the
water consumption of a power
plant

- Power plant with COZ'-capt_qrel._iﬂ:,_.
= SR e s Ii .ﬁ§IL;




v ;?«“;f‘ RS R 5 5

.:', ﬁji‘ "m.r-'ﬂf Tamgian P G Enecpy neseans 5 ST

17

Constraint for Future Development

m In November 2010, the State Council announced the strictest ever policy about
water resources management, according to which the industrial water
consumption will drop in 2020 and 2030 compared with 2008 level.

m Considering fast development of the coal industry China, demand for water by
the coal sector will also increase in a business-as-usual scenario.

State Council Plan for water consumption in 2020/2030

Water use Water use for
GDP 1AV o for TWUBI jwui
Year v piltion) (¥ billion) "~/GPP (%) 'y 10 000 ijvl[g'("m"f) (km3) | (km?3)
GDPl (m3)
2008 30,067 12,911 42.9 231.8 130.3 584 168
2020 55,833 19,542 35.0 120 65 670 127
2030 100,000 30,000 30.0 70 40 700 120
[1] GDP: gross domestic production [2] IAV: Industrial added value

[3] TWU: total water use [4] IWU: industrial water use
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Scenario Analysis on the Industrial Water Use

Water use (km?)
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Industrial water use in four scenarios by 2020 and 2030

Year

Scenario 1 (S1) serves as a
BAU mode, taking no
consideration of policies
changes and technology
improvement

Scenario 2 (S2) considers
impacts of technology
improvement

Scenario 3 (S3) considers
impacts of policies changes

Scenario 4 (S4) considers
both technology
improvement and policy
changes
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Technical Means - An Instance: Air Cooling
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The energy
consumption for
steam-coal
preparation
increases
1.27

The net energy
saving amount
equals to 8.2% of
the total energy
consumption of
the coal supply
chain in 2008

Net energy
= saving
amount

57.73

Unit: Mtce
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Technical Means - An Instance: Coal Washing

Steam-coal preparation

Net water

—  saving

amount

86.7

Based on the data of 2008, China

Unit: million cubic meters
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* 0.1% of the
total water use
of the coal
sector in 2008

* 0.062% of the
industrial

water use in
2008




Policy Means: Systematic Design and Planning

@ Coal Reserves
Water Resources
N What? @ Thermal Power Capacity (2008)
* Coal, electricity, chemicals,’ ke Production (2006
SNG, ...

* Where?
* Location of coal mines,
conversion plants

* How?
 Railway, road, pipeline, ...

e When?
e Timing of expansion
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Conclusions

Water issues are neither global nor national, but regional ones

Mismatch of coal reserves, water resources, and energy demand is
the top challenge

Less-advanced and inefficient utilization of water resources exist in
most parts of the coal supply chain in China

Severe constraint on water consumption for industrial sectors is
foreseeable in the near-term futures

A BAU mode cannot meet the target on water consumption,
technical and policy changes are the way out
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