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Figure D-9: Earthquake History of Guam — Years 1815 to 1978

Guam, the largest and southernmost island of the Mariana Islands, rises steeply from the ocean
floor, a short distance to the north of the world's greatest known oceanic depth. Felt
earthquakes are frequently reported.

Rev. W. C. Repetti, S.J., of the Manila Observatory, published a detailed summary of early
historical events ("Catalogue of Earthquakes Felt in Guam 1815-1938") as part of the Manila
Seismological Builetin for 1939. The following notes are excerpted from this report:

During the months of April and May of the years 1825 and 1834 terrible earthquakes were
experienced on this island, causing great damage to buildings. On January 25, 1849, a terrible
subterranean noise was heard; at the same instant, there was a terrific earthquake with strong
vertical and horizontal movements. Damage was reported at Agana and nearby towns; one
death was attributed to a sea wave following the tremor. A detailed count of aftershocks from
January 25 to March 11 totaled 150. A later report from Satawal, Caroline Islands, about 825
kilometers south-southeast of Guam, indicated that the island had been inundated by sea
waves following the earthquake. On July 1, 1862, a moderate shock caused the fall of many tile
roofs. On May 16, 1892, some walls were cracked and tiles of the masonry houses fell.

Widespread damage occurred at Agana from a strong earthquake on September 22, 1902. The
11:15 a.m. tremor was again preceded by a loud subterranean noise. Some houses were
completely ruined, and, with a few exceptions, all the stone buildings had considerable damage.
Numerous landslides occurred, and many bridges were thrown down, interrupting travel
between Agana and the port of Piti, 8 kilometers distant. Five injuries were reported. Damage
also occurred on the island of Saipan.

A magnitude 7.4 earthquake centered about 250 kilometers southwest of Guam caused
additional damage at Agana on December 10, 1909 (December 9, Universal Time). The
Women's Hospital, built of local mortar, was so badly damaged as to necessitate tearing down.
On October 30, 1936 (October 29, Universal Time), a magnitude 6 3/4 shock occurred about
125 kilometers southwest of Guam. Plaster fell, walls were cracked, and tile fell. The seismic
observer at Guam reported 25 tremors during the day of October 30. Over the next month,
almost 500 aftershocks were counted from the seismograms. Many of these were too small to
be felt.

Another earthquake originated in the same area as the 1909 and 1936 shocks on September
16, 1970. The magnitude 6.2 tremor caused minor damage on Guam; intensity was V on the
Modified Mercalli Intensity Scale (MM); and it was reported felt on Saipan. A similar occurrence
on November 1, 1975 (magnitude 6.2) produced damage on Guam that reached $1 million.
Many businesses lost stock from shelves, and a number of structures were damaged; only one
injury was reported (MM VII). The earthquake was felt strongly in many parts of the island.
Seismic activity continued in 1977, with at [east 11 felt reports (MM I-V).

On January 27, 1978, an earthquake centered near the east coast of Guam caused
considerable damage on the island. The magnitude 5.2 shock was felt by almost everyone and
caused much alarm among the population. Many homes and at least two government buildings
were damaged (MM VII).

Reference: USGS website. Abridged from Earthquake Information Bulletin, Volume 10, Number
6, November - December 1978, by Carl A. von Hake.
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South of the Mariana Islands -
1993 August 08 08:34:24 UTC

Magnltude 7.8 18" - 16

14

" =g 10

142 144" 16" 1
South of the Mariana Islands
1903 08 08 08:34:24 UTC Magnilude: 7.8
12.92N 144.80F Depth: 59 km
Majer Tettords Bowiniiries:

] - godicion Zoras «paucphy, Ridoes woad and Trassharm Faulls sgrase
Largest earthquake in_1993.
Forty-eight people injured on Guam. Extensive damage {IX) to hotels in the Tumon Bay area.

Cracks tens of meters iong and 25-50 cm wide, caused by liquefaction in the underlying soil,
damaged facilities at the commercial port and naval base at Apra Harbor. Damage (VII)
occurred at several locations in the northern half of the island. One end of the approach to a
bridge at Pago Bay fell more than 35 cm. Many landslides and rockslides were reported, mainly
in the southern half of the island. The preliminary estimate of loss from damage to commercial
buildings is placed at 112 million U.S. dollars and loss from damage to private residences is
estimated at severat million U.S. dollars. Slight damage (V) on Saipan. Felt (Vi) on Rota and (V)
on Tinian. Tsunami generated with maximum wave heights at selected tide stations as follows:
98 cm at Murcto-misaki, Shikoku; 68 cm on Chichi-shima, Bonin Islands; 58 cm at Tosashimizu,
Shikoku; 56 ¢cm at Aburatsu, Kyushu; 46 cm at Mera and Owase, Honshu; 44 cm at
Ayukawahama, Honshu; 42 cm at Omae-zaki, Honshu; 34 cm at Hanasaki and Kushimoto,
Honshu, 34 cm at Hirara, Ryukyu Islands; 28 cm at Ofunato, Honshu; 24 cm at Kochi, Shikoku;
19 cm at Port Allen, Kauai; 15 cm at Lahania, Maui; 14 cm at Haleiwa, Oahu; 12 cm at

~ Hachinohe, Honshu and Kahului, Maui; 7 cm at Kapoho, Hawaii and Nawiliwili, Kauai; 5 cm at

Honokohau, Hawaii.
Ref.. USGS Website

Project No.  Layon Municipal Solid Waste Landfill,
GU-051000 Guam, Mariana Islands ,GUAM AUGUST 8, 1993 Sheet

M8.1 EARTHQUAKE D-12a
A-Mehr, Inc. REPORT OF DAMAGE
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Earthquake Density Map of Guam
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Peak Ground Acceleratlon {m/s2) with 10% Probability of Exceedarice In %0 Year:

Ref.: U.S5.G.S. web site
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APPENDIX E

SLOPE STABILITY ANALYSES

GEOTECHNICAL INVESTIGATION
LAYON MUNICIPAL SANITARY LANDFILL
LAYON, INARAJAN, GUAM, MARIANA ISLANDS



E.1 — SLOPE STABILITY ANALYSES

LONG-TERM STATIC STABILITY
SECTION A-A’ — NORTHWEST SLOPE
CELLS 1 AND 2

GEOTECHNICAL INVESTIGATION
LAYON MUNICIPAL SANITARY LANDFILL
LAYON, INARAJAN, GUAM, MARIANA ISLANDS
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E.2 - SLOPE STABILITY ANALYSES

LONG-TERM STATIC STABILITY
SECTION A-A’ — SOUTHEAST SLOPE
CELLS 9 AND 11

GEOTECHNICAL INVESTIGATION
LAYON MUNICIPAL SANITARY LANDFILL
LAYON, INARAJAN, GUAM, MARIANA ISLANDS
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E.3 - SLOPE STABILITY ANALYSES

YIELD ACCELERATION COEFFICIENT (SEISMIC STABILITY)
SECTION A-A’ — NORTHWEST SLOPE
CELLS 1 AND 2

GEOTECHNICAL INVESTIGATION
LAYON MUNICIPAL SANITARY LANDFILL
LAYON, INARAJAN, GUAM, MARIANA [SLANDS
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E.4 — SLOPE STABILITY ANALYSES

YIELD ACCELERATION COEFFICIENT (SEISMIC STABILITY)
SECTION A-A’ - SOUTHEAST SLOPE
CELLS 9 AND 11

GEOTECHNICAL INVESTIGATION
LAYON MUNICIPAL SANITARY LANDFILL
LAYON, INARAJAN, GUAM, MARIANA ISLANDS
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E.5 - SLOPE STABILITY ANALYSES

YIELD ACCELERATION COEFFICIENT (SEISMIC STABILITY)
LCRS DRAINAGE SYSTEM
SECTION A-A’ — NORTHWEST SLOPE
CELLS 1 AND 2

GEOTECHNICAL INVESTIGATION
LAYON MUNICIPAL SANITARY LANDFIILL
LAYON, INARAJAN, GUAM, MARIANA ISLANDS
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