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NOTICE

This report has been prepared for the United States Air Force by Science Applications
International Corporation (SAIC) for the purpose of aiding in the implementation of a final
remedial action plan under the Air Force Installation Restoration Program (IRP). As the report
relates to actual or possible releases of potentially hazardous substances, its release prior to an
Air Force final decision on remedial action may be in the public’s interest. The limited
objectives of this report and the ongoing nature of the IRP, along with the evolving knowledge
of site conditions and chemical effects on the environment and health, must be considered when
evaluating this report, since subsequent facts may become known which may make this report
premature or inaccurate. Acceptance of this report in performance of the contract under which
it is prepared does not mean that the U.S. Air Force adopts the conclusions, recommendations,
or other views expressed herein, which are those of the contractor only and do not necessarily
reflect the official position of the United States Air Force.

Copies of this report may be purchased from:

Government agencies and their contractors registered with the Defense Technical
Information Center (DTIC) should direct requests for copies of this report to:
Defense Technical Center, Cameron Station, Alexandna, VA 22304-6145

Non-Government agencies may purchase copies of this document from: National

Technical Information Services (NTIS), 5285 Port Royal Road, Springfield, VA
22161.
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PREFACE

3

This report (Technical Report - Part A) includes Sections 1.0, 2.0, 3.0, 4.0, 6.0, and the
references. Part B of the Technical Report includes the Final Appendices, which are being
delivered concurrently with Part A, and the Executive Summary, to be delivered at a later date.
Section 5.0, Alternative Remedial Measures, has not been prepared since none of the sites were
recommended for remediation during Stage 2.

The RI/FS, Stage 2 investigation was performed by Science Applications International
Corporation (SAIC) under Air Force Contract Number F33615-D-85-4507, Delivery Order No.
24, This document presents the results of the field investigations which began in November
1988 and were completed in September 1989.

Captains Logan VanLeigh and David P. Gibson, Jr., Human Systems Division/YAQI,
and Mr. R. Daniel Aldrich of Modern Technology Corporation were the Technical Project
Managers (TPM) for this project. The Program Managers were Dr. Robert K. Kennedy and
Dr. R. Wayne Nelson. The Principal Investigators for this project was Mr. Matthew M.G.
Shafer, Geologist. Mr. Shafer was the Principal Team Leader, while Mr. Mark E. Byrnes was
the Assistant Team Leader. The Field Team consisted of Mr. Jack R. Bartch, Geologist, Ms.
Heidi Hirsh, Environmental Geologist/Scientist, Ms, Rosann T. Poltrone, Environmental
Scientist, and Mr. Jeffrey A. Smith, Engineer/Chemist. Dr. Nelson, Mr. Shafer, and Mr.
Smith were the principal authors, while Ms. Rotha Randall, Environmental Scientist, Ms.
Rosann Poltrone, Mr. John R. Dwyer, Data Systems Manager, and Mr. Ed Wieland,
Geologist, contributed to the writing of the report. Mr. John R. Dwyer also managed the
analytical data and was liason between SAIC and the laboratory. Ms. Melanie Reker and Ms.
Marci McAnally provided staff support and produced this report. Mr. Ed Wieland and Ms,
Michele Newman produced graphics for this report.

The drilling subcontractor was Ted Lund Drilling and Supply. Surveying was
accomplished by R. A. Perry Associates, Inc. The geophysical surveying and instruments were
provided by IEG Limited. B C Analytical conducted the laboratory analytical program, with
Ms. Linda Brack as the analytical laboratory Project Manager.

APPROVED:

22 creree PR

Dr. R. Wayne Nelson
Program Manager
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EXECUTIVE SUMMARY
INTRODUCTION

The U.S. Air Force (USAF) Installation Restoration Program (IRP) is designed to
identify, confirm/quantify, and remediate problems caused by past management of hazardous
wastes at Air Force facilities. It is the basis for assessment and response actions on USAF
installations under the provisions of the Comprehensive Environmental Response, Compensation,
and Liability Act of 1980 (CERCLA) and the Superfund Amendments and Reauthorization Act
of 1986 (SARA). The objectives of the Air Force IRP are to assess past hazardous waste
disposal and spill sites on Air Force installations, and to develop remedial actions consistent with
the National Contingency Plan (NCP) for those sites that pose a threat to human health and

welfare, or to the environment.

Science Applications International Corporation’s (SAIC’s) Environmental Remediation
Division, Golden, Colorado, has prepared the Remedial Investigation/ Feasibility Study (RI/FS),
Stage 2 Technical Report (Part A) in conjunction with the USAF IRP. This report presents
selected findings of the IRP Phase I-Records Search and IRP Phase II, Stage 1 remedial
investigations at Andersen Air Force Base (AFB), Guam, in addition to the full results and
findings of the RI/FS, Stage 2. The purpose of this study is to obtain necessary data to support
the determination that sites being investigated be recommended for no further action, additional

investigation, or remedial action.
ENVIRONMENTAL SETTING

The Island of Guam, a U.S. Territory, is the largest and southernmost island of the
Marianas Island group in the southwest Pacific Ocean (Figure ES-1). Hawaii is 3,700 miles to
the east-northeast, Japan is 1,560 miles to the northwest, and the Philippine Islands are 1,500
miles to the west. Guam is 30 miles long, 4 to 12 miles wide, and has a total landmass covering
approximately 209 square miles. Andersen AFB, which is located at the northern end of the

island, is 8 miles long and varies in width from 2 to 4 miles.
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The Guam Visitor’s Bureau estimates the population of Guam to be over 120,000. The
geographic distribution of Guam’s population has shifted from the central region to the northern
region over the last 20 years (Guam Annual Economic Report, 1987). The towns of Yigo and
Dededo are located near Andersen AFB property. The populations of these towns total
approximately 34,000 people or about one-third of the island’s population (Figure ES-1). The
areas north of these cities and south of the Base are characterized by a scattered, low-density
population. The population of Guam represents a mix of different races and nationalities;
however, military populations dominate the native Guam population in both the 0 to 5 and 20

to 34 age groups (Guam Annual Economic Report, 1987).

The predominant land use in the northern area is by Air Force (Figure ES-1) and Naval
operations on their respective installations. Private, non-military residences are located along
the main road, which loops through the central portion of northern Guam. Some home
agriculture provides pineapples, bananas, papayas, mangos, limes, avocados, and melons as well
as cucumbers, green beans, peppers, squash, and eggplant. Two wildlife protection and natural
preservation reserves are located on northern Guam adjacent to Andersen AFB property.

Operations occurring at Andersen AFB do not appear to impact these conservation areas.

The land surface of Guam is divided into four principal categories: 1) the limestone
plateau of northern Guam; 2) the dissected volcanic uplands; 3) the interior basin; and 4) the
coastal low lands and valley floors of southern Guam. The southern volcanic part of the island
contains numerous streams and is mostly a surface water province. The north half of the island
is a broad, high, porous limestone plateau bounded by cliffs. No streams flow on the porous
limestone of the north plateau. In addition to the four types of land surfaces, Guam is also
divided into three principal structural provinces. The north plateau tilts gently to the southwest
and indicates that this block, and possibly the whole island, has been tilted in late Pleistocene
time. The central structural block is formed of early Tertiary volcanic rocks that are much
deformed by small block faults, small tight folds, and, in some places, small thrusts. The
Eocene rocks of the central block were derived from an early volcano, west of Guam, that has

now collapsed. The southern structural block of Miocene aged volcanic rocks was derived from
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a second, later submarine volcano southwest of the island. It is much less deformed by faults
and shows only minor folds, but these structures are likewise related to the growth and collapse
of the Miocene volcano. A chain of low mountains ranging from 1,000 to 1,334 feet high
parallels the west coast in the southern part of the island. Fringing reefs surround most of the
island, except for parts of the cliffed coastline. [Cocos Lagoon is formed by a small barrier reef
at the south end of the island.] The fringing reefs range from narrow cut benches around
limestone headlands to broad reef flats more than 3,000 feet wide. Earthquakes are moderately
common, with 19 of moderate to severe intensity recorded between 1825 and 1964 (Tracey et
al., 1964).

The surface of the northern Guam limestone plateau is gently rolling and generally slopes
from an altitude of more than 600 feet above mean sea level (ms!) at the north end to less than
200 feet msl near the middle of the island. The limestone plateau is generally the result of
extensive reef building followed by tectonic uplifting. The plateau exhibits typical karst
topography, with localized sinkholes, solution caverns, and similar features resulting from
solution processes. The Barrigada (Tertiary Age), and younger Marianas Limestone Formations
(Pliocene and Pleistocene Age) comprise this plateau, with the Barrigada Limestone lying
nonconformably on the irregular erosional surface of the volcanic rocks that make up the Alutom
Formation. Deposited in a marine environment, the Alutom Formation was formed as a result
of Pacific Plate subduction below the Philippine Sea Plate. Rocks of the Alutom Formation
serve as the island’s geologic core that enabled reef building to occur in an otherwise deep
portion of the Pacific Ocean. Similar to the high topographic relief seen on the southern half
of the island, the buried topographic surface of the Alutom Formation of northern Guam also
has high relief. As well as representing the highest northern points, Mount Santa Rosa and
Mataguac Hill are the only outcrops of the Alutom Formation occurring on northern Guam.,
Located in the east central portions of the limestone plateau and having respective elevations of
828 and 630 feet above msl, these hills are separated from one another and surrounded by
limestone. Although the limestone surface is generally flat, relief in some places is as much as

125 to 200 feet per mile. In most places the limestone plateau terminates in sheer, wave cut,









