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[G6 © VOLCANIC HAZARDS

FIG.5.6 Partial destruction of the church in San Juan by lava flow (Smithsonian Institu-
tion Archives, Record Unit 7281, William E Foshag Papers, 1923-1965 and undated,
F282, January 24, 1945},

remained to be saved. Under Pappalardo’ leadership half-a-hundred men turned
out, protecting themselves against the heat with wet hides, and proceeded to hack a
breach with picks and axes through the western lateral moraine of the lava flow
above the town, so that the molten river should flow away to the side. Had this
attemipt to divert the lava been made earlier, when it was still some distance from
the town, it might perhaps have been more successful, since the lateral outflow
would have reduced the pressure at the snout of the flow and thus slowed its adv-
ance. At all events, the scoriaceous covering was indeed broken through, and the
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198 0 VOLCANIC BAZARDS

length of 4500 m and a volume of more than 300 000 m* of old lava (Fig. 5.8) rip-
ped from the surrounding area in 9.5 days. Although there has been some debate as
to the effectiveness of these barriers (Macdonald and Abbott, 1970: 103) a great
deal was learnt about wall construction techniques. Macdonald (1962: 292-293)
concluded:

1. The wall must lave a broad base, 1T the flow against the wall is in the order of 10w
12 m thick, the base should be in the order of 30 m wide.

2 The wall must be constructed of heavy materials. Cinder is too light. and the lava
tends to push it aside or burrow under it and heave it up.

3. The wall should have adequate height to prevent overflow; so far as possible. Even
small overflows can be serious, because they may erode the face of the wall and cven-
tually cut a gap through the wall.

4. The slepe of the wall away from the lava should be gentle so that any avertiows that
do oceur will move slowly down the side of the wall and erode it less than if the move-
ment were rapid.

5. Sharp salients projecting into the flow should be avoided. Satients are equivalent to
a low place in the wall, and invite overflows. If & salient is unavoidable, the wall should
be built somewhat higher there than along the rest of its course.

610 a wall 5 to act as a diversion barrier, an unobstructed path should be provided
along the side of the wall toward the lava. This clear path is nearly as important in direct-
ing the course of the flow as the wall itself. All vegetation larger than grass and small
bushes should be removed. Even the trails of rock fragments spilled from the edges of
bulldezer hlades in building the wall constitute & noticeable obstacle 1o the advance of
the flow and should be cleaned away so far as possible.

7. Diversion barriers cannot operate successfully unless the gradient in the chanpel
behind them is sufficient to cause the liquid fava to flow readily. The amount of slope
necesary depends, of course, on the viscostty of the lava. more viscous flows requiring a
steeper slope than less viscous ones. For flows of the sort ordinarily encountered in
Hawaii. the minimum slope appeurs 10 be about 1.5 to 2 per cent.

In 1973 barriers built by bulldozers in Heimacy slowed the advance of lava to-
ward the town. In 1977, a wall 3-4 m high was built around the diatomite factory at
Namatjall near Krafla (Iceland) to divert lava flows (BVE, 1979, 17: 80). More re-
cently, various plans for the construction of diversion barriers have been consi-
dered in order to protect Hilo from luture lava flows from Mauna Loa (United
States Army Corps of Engineers, 1980). It is worth noting that suburbs of Hilo
requiring protection include those built on 1881 favas!

Explosives were used in attempts to halt lava {lows advancing toward Hilo from
Mauna Loa in 1935 and 1942, Although Rittman (1962: 55) and others (for exam-
ple, Macdonald and Abbott 1970: 64-65) have claimed that these acrial bombings
were at least partially successful in diverting and/or stopping flows a detailed
analysis by Lockwood and Torgerson (1980} indicates that the bombs had no signi-
ficant effects. However, experiments on Mauna Loain 1975-1976 using bombs up
to 900 kg with fuse delays of 0.05 seconds and impact velocities of 250-275
m s caused maximum flow disruption particularly where spatter cones were
targeted.

An attempt on Etna to divert a lava flow using explosives was only partly suc-
cessful. The main technical problem with this effort, in May, 1983, revolved around
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