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Rationale for research

| -
1ce based information on past, current and potential
Impacts of sand mining on rivers and-ecosystems

- Three pronged approach:
- Highly structured QSR review of scientific literature
- Literature review of trends and governance in sand mining
- Media and literature review
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Global Extraction trends
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I Non-Metallic minerals - primarily construction

Global extraction based on domestic extractions of non-metallic minerals
by material subcategories, 1970-2010 ,UNEP (2016).
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Global material extraction based on

domestic extractions by four material

categories, 1970-2010, million
tonnes. UNEP (2016).
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Global extraction of non-
metallic minerals by type,
1970-2010, million tonnes.
Miatto, et al. (2016).
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Million tonnes

Construction driving expansion
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Demand for Land Reclamation
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Regional trends

Million tonnes
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Per capita Domestic Extraction 1970-2010
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Recent trends compared to historic usage

Cement consumption China
U.S. vs China 2011-

romnamaae 2013
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U.S. Geological Survey and International Cement Review
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WWF

Quick Scoping Review (QSR)

Intervention

Extraction of Sand &
Gravel from River
Systems

Direct
Impacts

Loss of habitats, e.g.

Removal of floodplain
Removal of gravel beds

Physical changes to river
system

Indirect
Impacts

Change to habitats due
to channel and
sedimentgrain-size
changes

Water quality changes
affecting physical or
chemical conditions

Hydraulic changes
affecting movement of
fish and habitat
availability




Year of Publication of Papers included in QSR
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Reason for Aggregate Extraction
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Summary of Physical Impacts

Impacts Associated with Sand Mining
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Ecosystem Impacts o

Wide range of |mfpac;s but based on very few paper
Reduction 1’n/d1versﬂ\y7and abundance of fi

Change o114 Ien {0, lotlc oy Lo
InCrease.n inva S ec|é »m\,w‘.‘
High mortality d0 \bryvonic' stac “ o

-

Temporary and reversiQ
in small scale mining _
Change in food web dynamics in mined areaS ===
Impacts on larval drift due to mcrease turbie
Changes to riparian vegetation, A

"le L]

£.25%

TeRols truct|on of habltaIJ;S n ”.5“

“-’ ") .
ok Q’f sgezel I,)( X
*

-~ .- S

. vy , 4
L|nk.b N ﬁnc.a.l‘gh._ g ,h/
but limited N® A% ',;/ 8ISl

Loss of graVeimmsiy e| e

Channel alterations a Ctl
Decline in native fisher@s, = 7 ¥ %
Water quality change_ eeting biota . -8 8
Decline in deltaic ecosystems and"coastal flshenes

i;;'« -




Summary of QSR Investigation

Wide range of physical impacts on rivers

Ecosystem impacts inferred due to physical
changes due to sand mining

Few papers directly document impact on
ecosystem. Why?

Complex interactions not well understood; long
time-scales; requires inter-disciplinary approach;
other factors (dams, land use change etc.) make
demonstrating cause—effect difficult
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- Regulation tends to be based on State or National laws,
but responsibility devolved to local governments

- Regulatory gaps contribute to poor governance, but main
Issue Is widespread occurrence of unregulated, illegal

sand mlnlng act|V|t|es |n many countries
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Sand mining in the media

BURY THE ISSUE OF  winine
AND MINING

WiRz, | e | @

lllegal extraction reported in over 70 countries



Synthesis

- The world’s economy is based on sand
- Demand is increasing

- Unprecedented
- floodplais™& deltas to provide sang

- lllegal extraction is ”::':’ = -




Hope for the future?
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WWF for a living planet’

Thank you
for your attention



