It is well established that large dams can
trigger earthquakes. But recent news
coverage linking last year's devastating
earthquake in China year to the filling of
a reservoir sent tremors through the dam-
building industry, and sparked controversy
over the little-studied phenomenon of
“reservoir-induced seismicity” (RIS).

Scientists believe that reservoirs
Increase pressure on and lubricate faults
that have been prevented from slipping by
the friction of the rock surfaces. Although
scientists are unable to definitively link a
particular quake to a dam, many who study
the problem recommend abiding by the
“precautionary principle” to be on the safe
side. One of the world's top experts on
RIS, Leonardo Seeber, a seismologist with
Columbia University's Lamont-Doherty
Earth Observatory, recently told us, “My
position is that earthquake hazard needs
to be put on the table for a comprehensive
evaluation and informed public decision.
My experience, however, is that it is often
minimized or neglected when public sup-
port for a project is sought.”

Clarence Allen, a seismologist from
the California Institute of Technol-
ogy, wrote in 1982 that “our degree
of understanding of reservoir-induced
earthquakes is so minimal that almost no
new reservoir anywhere in the world can
be declared free of this possible danger,”
and said that "any new dam that will
impound water to depths exceeding 80-
100m must be designed with the assump-
tion that a magnitude 6.5 earthquake
could occur nearby.”

International Rivers is calling for
more transparency on this issue, and for
thorough seismic assessments aired in
the public sphere before more dams
are built in earthquake-prone areas.

Here we show some of the more
prominent incidents of RIS.
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CANADA

Sainte-Marguerite-3: The dam created a reservoir
that was up to 120 meters deep. Althoughina [
weakly seismic area, a number of reservoir-induced
earthquakes occurred on at least five occasions.

U.S.
California: Crowley, 1941, M6.0; Shasta, M3.0, and Oroville, 1975, M5.7.
Large seasonal variations in California’s dams have been linked to RIS,
including quakes triggered by the tallest dam in the US, Oroville. This was
built on a fault previously thought inactive. The 1975 quake led to the sus-
pension of another large dam then being constructed in a nearby watershed,
Auburn Dam. $200mn had already been spent on Auburn, making it the most
expensive LS project to be halted mid-stream.

Hoover, 1339, M5.0: The first well-documented incident of RIS. Earthquakes
were rare in the area prior to construction of the dam, but seismographs
registered at least 600 shallow earthquakes between 1936 and 1946.
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BRAZIL
Castanhao (numerous quakes in
2003-04), Tucurui, 1985, M3.4;

Capivara, 1976, M3.7; Carmo do
Cajura, 1972, M3.7; Novo Ponte,
1995, 3.7; Porto Colombia/Volta
Grande, 1964, M4.1

HOTSPOT: Patagonia
Three tectonic plates clash near the Chilean coast,
making the region one of the most tectonically
active in the world. Patagonia's largest measured
earthquake, a 9.5 magnitude temblor, struck in
1960 near Valdivia, destroying the city, Patagonia
has been shaken by thousands of quakes in recent
years. Chile has plans to build dams in the region
that could set off more quakes, and create major

dam-safety issues.
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EUROPE/MIDDLE EAST

Spain: Canelles, 1962, M4.7; Camarillas, 100 weak
quakes, 1961; Almendra, 1972, M2.0.

France: Monteynard, 1963, M4.9; Grandval, 1963,
M4.7; Vouglans, 1971, M4.4

Greece: Marathon, 1938, M5.7, Kastraki, 1969, M4 86,
kKremasta, 1966, M6.2

ktaly: Vaiont, 1963, M4.5. RIS implicated in triggering
massive landslide into reservoir, which caused 100m
waves to overtop the dam, killing 2,500 people.
Turkey: Keban, 1973, M3.5

Karun I, Iran: The three biggest RIS quakes mea-
sured 4, 4.1, and 4.3, and occurred after two stages of
rapid reservoir filling in 2005-06.

HOTSPOT: Hundreds of dams are proposed for rivers
in Turkey and Irag, both of which are seismically active.
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Aswan High Dam, Egypt
The Aswan reservoir reached a water depth of 50m in
1978. In 1981, a M5.2 quake and aftershocks occurred
45km south of the dam area. More quakes were felt as
the reservoir’s water level went above 170 m.

China has been rocked by at least 19 RIS incidents in recent decades,
including a 6.1 quake triggered by the 100m Xinfengjiang Dam in 1967
that almost caused the dam to collapse, and hundreds of micro-quakes
as the huge Three Gorges began to fill (with the change of more,
larger ones as the reservoir reaches its full level later this year). But
last year’s M7 9 Sichuan earthquake, which scientists say may have
been unleashed by the 156-meter-high Zipingpu Dam, was the most
devastating.

After the quake, Fan Xiao, a chief engineer with the Sichuan Geology

INDIA

Koyna, 1967 (M7.0). Some 35,000 tremors were recorded in

the reservoir area. Because it is in a remote area of India, the
death toll from its largest quake was relatively low — about 180
people. Experts say the 103m dam almost failed. Seismic activity
continued for decades after impoundment.

Killari, 1993 (MB.1): This quake occurred in an area without
significant historic seismicity — earthquake maps had classified
{ the area as one of the least likely to experience a damaging
earthquake in India. Some 10,000 people were killed.

Bhatsa: Intense seismic activity began six years after initial im-
pounding. 15,388 earthquakes were recorded, the largest being 4.9.
HOTSPOT: Himalayas

The mountainous region is one of the most seismically active
areas on earth, yet hundreds of new large dams are planned.
Scientists predict some of its faults may be overdue for a major
quake, threatening millions of people in the region. Of particular
concern is the 260m Tehri Dam, which began filling in 2005. The
dam site had a MB.9 earthquake in 1991,

ing the Zipingpu Dam induced the earthquake because the epicenter is
s0 close to the dam.” The earthguake took at least 80,000 lives. China
is planning many more dams in seismically active areas.

HOTSPOT: China is currently building numerous large dams in its
seismically active southwest region.
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Srinakarin, Thailand: This Mekong dam was impli-
cated intriggering a M5.9 quake. After construction began in
the 1970s, an active fault was discovered, which was a main
factorin the project’s cost overrumiof 273%. An engineer
who helped design the dam has since stated he believes it is
nat strang enough to'withstand a major earthquake, which
has been predicted to hit the area.
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Kariba Dam, Zimbabwe and Zambia
The filling of what was then the world’s largest reservoir
was followed by strong earthquake activity in the 1960s.
Kariba's reservoir weighs approximately 180 billion
metric tons, has caused numerous earthquakes, 20 of
them larger than M5.0, and one 6.2. Froject documents
did not discuss seismicity and the design of the dam, so
the quakes” affect on the dam’s safety is unknown.
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HOTSPOT: Mphanda Nkuwa Dam, Mozambique
This proposed dam would be built near a major fault. A South Afri-
can seismologist believes the dam could increase the risk of RIS.

Lesotho: Katse, 1996, M3.1. The
quake caused a 1.5-km-long crack
through a mountain village, damaged
houses, and dried up springs.

New Zealand: Benmore, 1966,
MS5.0, Waitaki (Lake Pukaki,
1978, M4.6

and Mineral Bureau, said, " \We cannot rule out the possibility that build-




