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A conductivity meter will be used to record continuous readings 
throughout the wet portion of the well to determine whether, and to what 
extent saltwater intrusion has occurred. The declination survey will 
utilize a plumb device to ascertain the existence and extent of vertical 
deviation of the ~ell casing. A maximum of 20 readings will be taken during 
the declination survey. 

5.3.1.4 Yigo Groundwater Subbasin 

Stage 2 sites in the Yigo Groundwater Subbasin include WP-5, WP-6, WP-7, 
the former Marbo Laundry Facility, and the Borrow Pit near the War Dog 
Cemetery. 

5.2.1.4.1 WP-7. Two groundwater monitoring wells are proposed to be 
installed and sampled, during Stage 2, at Site WP-7 {Figure 5-14). In 
addition, 8 boreholes will be drilled and a maximum of 16 soil samples will 
be collected from this site. Prior to borehole drilling a magnetometer 
will be used to assist in ascertaining the presence of buried ferrous 
materials at potential drilling locations. 

The proposed soi 1 samp 1 ing and semi-annua 1 groundwater sampling of the 
new wells will aid in determining the extent and magnitude of possible 
contamination from site WP-7 and in assessing any necessary, viable remedial 
actions. 

5.3.1.4.2 WP-6. Eight boreholes are proposed to be drilled during Stage 
2 work at Site WP-6 {Figure 5-15). A maximum of 16 soil samples will be 
co 11 ected from the boreho 1 es. Prior to boreho 1 e dri 11 i ng a magnetometer 
will be used to assist in ascertaining the presence of buried ferrous 
materials at potential drilling locations. A magnetometer survey, performed 
according to the procedures outlined in section 5.2.1., is also proposed for 
Stage 2 work to aid in delineating the boundaries of this site. 
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Soil sampling will aid in determining the extent and magnitude of 
possible soil contamination, at site WP-5, and in assessing any necessary, 
viable remedial actions. 

5.3.1.4.3 WP-5. Eight boreholes are proposed to be drilled during Stage 
2 work at Site WP-5 (Figure 5-16). A maximum of 16 soil samples will be 
co 11 ected from the boreholes. Prior to borehole dri 11 i ng a magnetometer 
will be used to assist in ascertaining the presence of buried ferrous 
materials at potential drilling locations. 

Soil sampling will aid in determining the extent and magnitude of 
possible soil contamination, at Site WP-5, and in assessing any necessary, 
viable remedial actions. 

5.3.1.4.4 Former Marbo Laundry Facility. One groundwater monitoring 
we 11 is proposed to be i nsta 11 ed and sampled during Stage 2 at the former 
Laundry Facility (Figure 5-17). In addition, ten shallow soil samples will 
be collected from within the perimeter of the site. 

Stage 2 work will include semi-annual groundwater sampling of the new 
well and one existing well (IRP-8). 

Soil and groundwater sampling at this site will aid in determining the 
extent and magnitude of possible soil and groundwater contamination and in 
assessing any necessary, viable remedial actions. 

5.3.1.4.5 Borrow Pit near the War Dog Cemetery. Eight boreholes are 
proposed to be dri 11 ed during Stage 2 at the Borrow Pit near the War Dog 
Cemetery (Figure 5-18). A maximum of 16 soil samples will be collected from 
the boreholes. Prior to borehole dri 11 i ng a magnetometer wi 11 be used to 
assist in ascertaining the presence of buried ferrous materials at potential 
drilling locations. 
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Soil sampling will aid in determining the extent and magnitude of 
possible soil contamination, at this site, and in assessing any necessary, 
viable remedial actions. 

5.3.1.4.6 Areal Groundwater Monitoring. Semi-annual groundwater 
sampling of monitoring wells IRP-1, IRP-2, IRP-8, IRP-10, IRP-12, MW-1, MW-
3, MW-5, MW-7, MW-g, Y-2, D-1, D-5, and D-14 within the Yigo Groundwater 
Subbasin is proposed for Stage 2 work (Figure 5-19). 

5.3.2 Evaluation of Alternatives 

As a resu 1 t of the I RP Stage 1 study, 11 Category I sites and four 
Category III sites were identified. By definition, sites placed in these 
categories need no further investigation and appropriate alternative 
remedial actions that address site conditions have been identified and 
chosen for implementation. 

Alternative remedial actions have not been developed at this time for 
Category II sites. As additional information is obtained during further 
field efforts and remedial investigation tasks, the evaluation of 
alternatives undertaken in the Feasibility Study will consider appropriate 
remedial actions, some of which can be anticipated at this time. 

The following sections state the remedial actions to be undertaken, 
during Stage 2 at Category III sites. Potential remedial actions 
considered for each Category II site, if further information substantiates 
the need for remediation, are discussed. 

5.3.2.1 Andersen Groundwater Subbasin 

5.3.2.1.1 SDS-1, SDS-2, SDS-3. Site inspection and long-term 
groundwater monitoring of wells in these storm drainage systems has been 
selected as the appropriate remedial action for these Category III sites. 
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5.3.2.2 Agafo Gumas Groundwater Subbasin 

5.3.2.2.1 LF-1. LF-2. WP-3. LF-1, LF-2, and WP-3, Category II sites, 
are all suspected sources of groundwater contamination. Therefore, 
installation of additional monitoring wells and long-term groundwater 
monitoring will be a remedial action alternative that may be implemented 
with other measures at a future time if necessary. If the buried wastes are 
found to be highly contaminated, control of leachate into the groundwater 
either by capping and sealing the surface of the sites or by 
removal of waste and soil may be necessary remedial actions. 
also be an alternative pending further investigation. 

excavation and 
No action may 

5.3.2.2.2 WP-1. The soils of Category II Site WP-1 may be a source of 
vo 1 ati 1 e organic compounds to underlying groundwater. Fencing to protect 
wildlife from entrapment in tar pools at the site is an action already 
recommended in this Work Plan. Pending further investigation, appropriate 
remedial alternatives that may be considered include excavation and removal 
of contaminated soils or installation of a concrete pad upon which the drums 
are disposed. No action may also be an appropriate response. 

5.3.2.2.3 FTA-2. This Category III site may be impacting groundwater. 
Long-term monitoring of nearby we 11 IRP-4 may be an appropriate remedi a 1 
action. Soil excavation and removal within the berm area at the site may be 
considered if evidence is obtained that 1 inks the site with groundwater 
contamination. No action may also be considered, pending results of the IRP 
Stage 2 investigation. 

5.3.2.2.4 LF-26. No field investigation has been performed at this 
Category II site, but it is suspected of impacting groundwater quality. 
After collection of more information in the IRP Stage 2 investigation, long­
term monitoring may be an appropriate remedial action. Instituting leachate 
controls at LF-26 such as capping and sealing the surface or excavating and 
removing soils and wastes, or no action may be appropriate. 
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5.3.2.2.5 WP-4. Installing a downgradient well to closely monitor the 
groundwater quality of this Category II site may be an appropriate action. 
Depending upon results of the groundwater analyses, this site may be 
reclassified as Category I or require additional investigation. 

5.3.2.2.6 Areal Groundwater Sampling. As a whole, the Agafo Gumas 
Groundwater Subbasin is a Category III site. Long-term monitoring of 
existing wells in the subbasin has been chosen as an appropriate remedial 
action at this time. 

5.3.2.3 Finegayan Groundwater Subbasin 

5.3.2.3.1 CS-4. An appropriate action for CS-4, a Category II site, is 
a site reconnaissance to determine whether evidence exists for environmental 
impairment. If evidence is observed, additional investigation may be 
necessary. If impairment is not observed, this site may be reclassified as 
a Category I site. 

5.3.2.3.2 Areal Groundwater Sampling. This subbasin as a whole is a 
Category III site, requiring long term groundwater 
groundwater quality improves over time, this site may be 
Category I site. 

5.3.2.4 Vigo Groundwater Subbasin 

monitoring. If 
reclassified as a 

5.3.2.4.1 WP-7. Further investigation at this Category II site is 
needed to determine appropriate remedial al tern at i ves. Long-term 
groundwater monitoring near the site will be a viable remedial action 
alternative. If investigation determines that WP-7 is an important source 
of contaminants, capping and surface sealing of the site, or excavation 
and/or removal of soils may be considered. No action may also be an 
appropriate response pending results of further study. 
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5.3.2.4.2 WP-6. As with WP-7, WP-6 is a Category II site and is also 
suspected of impacting the groundwater. Long-term groundwater monitoring, 
instituting 1 each ate contro 1 s through capping and surface sea 1 i ng of the 
site, or excavating and removing soils and wastes, or no action may be 
appropriate remedial action alternatives. 

5.3.2.4.3 WP-5. Similar to WP-7 and WP-6, this Category II site may 
also be impacting the groundwater of the Yigo Subbasin. Long-term 
,groundwater monitoring, instituting leachate controls at WP-5 such as 
capping and sealing the surface or excavating and removing soils and wastes, 
or no action may be appropriate (pending further investigation). 

5.3.2.4.4 Borrow Pit near War Dog Cemetery. Discovered during IRP Stage 
1, this Category II site has not been previously investigated. It is 
suspected of impacting the groundwater. Pending IRP Stage 2 investigation 
results, remedial actions under consideration for this site include long­
term groundwater monitoring, leachate control by sea ling or capping the 
surface or by excavating and removing soils and wastes, or no action. 

5.3.2.4.5 Former Marbo Laundry Facility. This Category II site has not 
been previously investigated, but it is suspected of impacting the 
groundwater. Possible remedial alternative actions that will be considered 
after IRP Stage 2 investigation include long-term groundwater monitoring, 
source control of contaminants by capping or sealing the site, or excavating 
and removing the soil, or no action. 

5.3.2.4.6 Areal Groundwater Monitoring. As with the Agafo Gumas and 
Finegayan Groundwater Subbasins, the Yigo Subbasin is a Category III site. 
Long-term groundwater monitoring of selected existing wells has been chosen 
as a remedial action for the subbasin. 
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6.0 REPORTING REQUIREMENTS 

6.1 MONTHLY STATUS REPORT 

The project manager will prepare monthly status reports to describe the 
technical and financial progress of the Andersen AFB IRP investigation. 
Each report will include the following elements: 

0 

0 

Identification of the site and activity--Andersen AFB, Guam, 
RI/FS Stage 2 Investigation 

Status of work at the site and progress 
activities such as well installation, 
analysis, data analysis and interpretation, 
other major activities 

to date--including 
sampling, chemical 
report writing, and 

o Percentage of completion and schedule status--listing target and 
actual completion dates for each item of activity, including overall 
project completion and any deviation from the milestones in the 
workplan 

o Difficulties encountered during the reporting period--indicating 
problems, especially those affecting project schedule or budget 

o Actions being taken to rectify problems--describing corrective 
actions and discussing rationale for selecting them 

o Activities planned for the next month 

o Changes in personnel. 

6.2 INFORMAL TECHNICAL INFORMATION REPORT 

Informal Technical Information Reports will be submitted after receipt of 
ana lyt ica l results from the laboratory. These reports contain primarily 
analytical data and supporting information as indicated in the annotated 
outline below. 

1. Laboratory Test Results. For each sample analyzed, numerical 
results will be reported. Results will be reported in units as 
follows: organics in water samples- mg/1; inorganics in water 
samples--mg/1; soils, sediments and solid wastes--mg/kg. Numerical 
results will be reported for all first-column chromatographic 
analyses, as well as all second-column analyses. 
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2. QA/QC Procedures. A description of the samples used for laboratory 
QA/QC checks wi 11 be provided, including method blanks, duplicate 
samples, matrix spikes, matrix spike duplicates, etc. 

Documentation of GC/MS tuning and calibrations to standards will be 
provided. 

3. Silllple Identification Cross-Reference. A Sample Identification 
Cross Reference Table (Table 6-1) will be included to allow the 
reader to easily locate analytical results for a specific sample or 
site. 

4. Methods. A table of analytical detection methods used and method 
detection and quantitative limits will be provided. Table 6-2 
illustrates the general format to be used. 

5. Holding Tiaes. 
applicable), and 
(Table 6-3). 

Sample collection dates, extraction dates (when 
analysis dates will be displayed in tabular form 

6. Chain-of-Custody Records. Copies of all chain-of-custody records 
associated with the site will be provided in an appendix. The forms 
will include sample identification information, date of sample 
collection, date received by laboratory, etc. 

6.3 RI/FS STAGE 2 FINAL REPORT 

6.3.1 Text 

The final report on the RI/FS Stage 2 investigation will include a 
description of the site and environmental setting, a review of actual field 
sampling activities, presentation and analysis of analytical data, 
discussion of alternatives for further action, and recommendations. The 
format will be similar to the format below. 

Report Cover 
Title Page 
Disclaimer 
Report Documentation Page (DD Form 1473) 
Preface 
Table of Contents 
List of Figures and Plates 
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TABLE 6-1. SAMPLE IDENTIFICATION CROSS 
REFERENCE TABLE FORMAT WITH 

EXAMPLE ENTRIES 

FIELD SAMPLE(a) LAB SAMPLE SAMPLE 
NUMBER NUMBER DESCRIPTION PAGE(b) 

0085-PG-103 FE-011 GROUNDWATER A-14 
SAMPLE FROM WELL 
#3 

0085-NA-202 FE-034 DOWNSTREAM A-52 
SURFACE WATER 
SAMPLE 

0085-S0-203 FE-072 SEDIMENT SAMPLE A-95 
NEAR SITE OF 
PCB SPILL 

(a) FIELD SAMPLE NUMBERS WILL BE ASSIGNED IN THE FIELD IN ACCORDANCE WITH OEHL 
PROTOCOLS 

(b) THE PAGE NUMBER IN THIS COLUMN WILL REFLECT THE LOCATION(S) OF THE LAB 
REPORT(S} WITHIN THE ANALYTICAL DATA APPENDIX, WHERE ALL PAGES WILL BE 
NUMBERED CONSECUTIVELY 



-------------------
TABLE 6-2. ANALYTICAL DETECTION AND QUANTITATION LIMITS TABLE FORMAT 

Method Number Analyte Units(a) Detection Limitlb) Quantitation Limit 

(a)units will be mg/L for metals and inorganics in water samples, mg/L for organics in water samples, and mg/kg 
for both inorganics and organics in solid samples. 

(b)Detection limits will be provided for both first and second column gas chromatographic analyses. CA, 

Cl,) 



-

Saq,le 
Nl.llilers 

- -

Saq,ling 
Date 

- - - - - - - - - -
TABLE 6-3. SUMMARY OF EXTRACTION AND ANALYSIS DATES 

--··-------------Paraneter-----·--·········· ----------------·Par-ter------···-----···· 
Analytical Extraction Time Method Analysis Extraction Time Method 
Extraction (allowable) (actual) Analysis Extraction (allowable> (actual) Analysis 
Date(a) Date Oate(a) Date 

- - - - -

·----------·-···-Parameter-------····-·----· 
Analytical Extraction Time Method 
Extraction (allowable) (actual) Analysis 
Date(a) Date 

(a) If the saq,le does not have to be extracted prior to analysis, ., •NA" (Not Applicable) will be placed in the coll.Im labeled "Extraction Date"-

-

C"I 
I 
u, 
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Bibliography (including list of scientific references and personal 
communications) 

Appendices 
A. Glossary of Definitions, Nomenclature and Units of Measure 

B. Copy of the Task Descriptions/Statement of Work (SOW) 

C. Well Data & Lithologic Logs, including: 

1. Well Design & Well Completion Information 

2. Drilling Logs 

3. Lithologic Descriptions of Rock Units Penetrated 

D. Raw Field Data 

E. 

1. Geological 

2. Hydrogeological Data (including pH, temperature & 
conductance) 

3. Geophysical Data 

4. Geotechnical & Engineering Data 

Surveying Data 

F. Chain-of-Custody Forms 

G. Analytical Data for water, sediment, air, and biological 
sampling, including internal quality control data such as lab 
blanks, spikes, and lab duplicates. Hard copies of the data 
will be included in this Appendix. Computerized data files (5-
1/4-inch floppy disks or magnetic tapes) will be provided 
separately in protective shipping envelopes and referenced 
here. Provide a cross-reference table for sample 
identification, a table showing analytical detection and 
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quantitative limits, and a table summarizing extraction and 
analysis dates. 

H. Any Correspondence with federal, state, and/or local govern­
mental agencies. 

I. Data from related or previous IRP investigations. This 
Appendix shall include data or text from other investigations 
that are pertinent to this particular IRP effort. 

J. Biographies of Key Personnel. 

6.3.2 Tables to be Included in the RI/FS Stage 2 Report 

As a minimum, the following tables will be included in the report, 
provided that there is sufficient and relevant data available. All data 
collected in the field will be tabulated as well as other data from previous 
investigations that are relevant to the interpretations and conclusions. 
Tables will be located as close as possible to the text discussion. 

0 

0 

0 

0 

Analytical parameters and detection limits achieved 

Analytical protocols for chemical analysis of water and sediments 

Data tables presenting field measurements (pH, conductivity, 
temperature) and analytical test results for water, soil, sediment, 
air, and biological samples 

At each individual site, list of contaminants detected above action 
levels or standards 

o Measurements of water level data for wells 

0 

0 

0 

0 

0 

Methods of analysis for recommended sample parameters 

Organic vapor detection levels measured in boreholes 

Precipitation data for various months· and years prior to 
investigations 

Priority ranking of potential contamination sources 

Table of ARARs used for each RI/FS Stage 2 site 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

0 

0 

6-8 

Table of sites to be included in each operable unit 

Tables of summary statistics for important analytes. 
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6.3.3 Figures and Maps to be Included in the Report 

Figures to be used in the RI/FS Stage 2 report are discussed in Section 
5 .2 .2 .6. In accordance with the USAFOEHL/TS Handbook guidelines, emphasis 
will be placed on providing as many illustrations as possible to provide 
assistance for the report reviewers. Figures and plates will be designed so 
that they are clear, simple, and easy to interpret. A 11 necessary 
information will be provided in accompanying legends. The "North" direction 
on maps will be oriented toward the top of the vertically-printed page or 
toward the left edge of the horizontally printed page. Figures and plates 
will be located as close as possible to the text discussion. 
Interpretations made with only limited or insufficient data shall be 
qualified accordingly. 

Figures and plates that will be generated when applicable include the 
following: 

0 Regional location map 

o General location map of IRP sites 

0 

0 

0 

0 

0 

0 

0 

Specific and detailed location maps of individual IRP sites 

100-year floodplain map 

Hydrogeologic cross-sections 

Regional geological cross-sections, using well log and other data 

Contour maps, depicting concentration levels of important analytes 

Stratigraphic column(s) 

Water table elevation contour map (with arrows indicating direction 
of flow and groundwater divides delineated) 

o Bedrock geologic map 
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Surficial geologic map 

Soil association or soil series map 

Depth-to-water contour map 

33 181 

Site-specific maps of well locations, boreholes, and surface water 
sampling locations 

o Well location map 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Location of proposed monitoring wells and boreholes (for individual 
sites) 

Location map for geological and hydrogeological cross-sections 

Location map of geophysical survey traverses or tracings 

Hydrogeochemical maps for individual IRP sites or zones 

Structure contour map of aquifer and confining layer 

US Geological Survey topographic maps with installation boundaries 
clearly delineated (7 .5 minute scale, quadrangle sections spliced 
together) 

Topographic maps of the installation prepared by installation civil 
engineer (smaller contour interval than USGS) 

Contour map showing concentrations of contaminants determined by 
soil-gas survey 

Well inventory maps of well locations on and off the installation 
(well types differentiated) 

Surface water drainage map showing directions of flow and divides 

Map delineating fracture traces and lineaments (consolidated 
bedrock) 

Sinkhole location map (where solution carbonate rocks are involved) 

Isopach map of thicknesses of soils and other surficial sediments 

Bar charts 
instal 1 at ion 
biological) 

of detected contamination levels superimposed on 
map near sampling locations (water, sediment, air, and 

Map of waste sites grouped by zone (if applicable) 

Map of operable units 
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Map of grid spacings and boundaries associated with groundwater 
models 

Map with containment plume(s) delineated 

o Well completion diagrams. 

In addition, an installation map depicting all sites, sampling location, 
major man-made structures, and major water bodies will be prepared. Upon 
completion of map construction, the map will be digitized to conform to USAF 
format. 
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7.0 SCHEDULE 

The schedule for the Andersen AFB IRP activities is presented in Figure 
7-1. The various tasks associated with the Andersen AFB IRP effort are 
discussed below. 

Field tasks include site reconnaissance, jungle clearing, site mapping 
and surveying, magnetometer surveying, soi 1 boring and augering, test-pit 
trenching, constructing 11 new monitoring wells, and groundwater and 
soiling sampling. The field tasks will be completed within a period of 12 
months. Evaluation tasks include data management, risk assessment, 
presentation of No Further Action Decision Documents for Category I sites, 
and the Feasibility Study. 

Reporting tasks include monthly reports, preparation of the Informal 
Technical Information Report, and preparation of the final report in first 
draft, second draft, and final form. Monthly reports will continue through 
the duration of the task. The chemical analysis data report and the final 
report preparation, review, and completion occur in a 15-month period. 

The total duration of the tasks is 27 months. 
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