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1.0 DECLARATI ON
1.1 SI TE NAME AND LOCATI ON

Andersen Air Force Base
MARBO Annex Operable Unit
Quam USA

1.2 STATEMENT COF BASI S AND PURPCSE

Thi s deci sion docunent, a Record of Decision (RCD), presents the selected renedial actions for
soi|l and groundwater at the Mariani s/ Boni ns Command (MARBO Annex Qperable Unit (QUJ) at Andersen
Air Force Base (AFB), GQuam The selected renedial alternatives were chosen in accordance with
t he Conprehensi ve Environmental Response, Conpensation, and Liability Act of 1980 (CERCLA), as
anended by the Superfund Anendnents and Reaut horization Act of 1986 (SARA), and, to the extent
practicable, the National G| and Hazardous Substances Pollution Contingency Plan (NCP). The
MARBO Annex QU includes six sites within the property |line of the MARBO Annex, and groundwat er
underlying the Annex. This decision is based on the Adm nistrative Record for this site and
conplies with 40 Code of Federal Regulations (CFR), Part 300. The purpose of this RODis to set
forth the renedial action to renediate soil and groundwater that has been inpacted by past
activities at Andersen AFB.

The U.S. Air Force (USAF), U S. Environnmental Protection Agency (USEPA) Region I X, and the Quam
Envi ronnental Protection Agency (CGEPA) concur with the sel ected renedy.

1.3 ASSESSMENT OF THE SI TE

Ri sks to human health and the environnent were eval uated for groundwater underlying MARBO and at
six surface sites within MARBO No risk was found at Waste Pile 5 and the War Dog Borrow Pit, so
no further action is planned for these two sites. Qurrent risks associated with soil exceed
acceptable risk levels at Waste Pile 6, Waste Pile 7, Landfill 29, and the MARBO Laundry, thus
remedi al alternatives were evaluated for these four sites (I CF, 1996). Current risks associated
with contam nants in groundwater at the MARBO Annex are within the acceptabl e risk nanagenent
range utilized by the USEPA. Trichloroethylene (TCE) and tetrachl oroethyl ene (PCE)
concentrations in groundwater still exceed the Safe Drinking Water Act (SDWA) Maxi num

Contami nant Levels (MCLs) in two |ocations, thus requiring an analysis of renedial alternatives.

Actual or threatened rel eases of hazardous substances fromthe four soil sites, if not addressed
by i nplenmenting the renedial actions presented in this ROD, may present a risk to public health,
wel fare, or the environnent.

1.4 DESCRI PTI ON OF THE SELECTED REMEDY

This ROD addresses the selected remedy for soil at the four sites, as well as groundwater
under | yi ng the MARBO Annex QU. The MARBO Annex QU is the first of four QU s at Andersen AFB to
conpl ete the CERCLA regul atory process, which includes site investigation and the reconmendation
of renedial alternatives for soil and groundwater, if necessary.

1.4.1 Soi |

Based on alternatives evaluated in the QU 3 Focused FS (I CF, 1997a) the US Air Force, the USEPA,
and Quam have sel ected Soil Renoval (Alternative OJ3-D) as the renedy for three of the sites,
and Soil Cover (Alternative QU3-C) for one of the sites. The alternatives are described briefly
bel ow.

Soil Renoval is the selected alternative for Sites 22 (Waste Pile 6), 24 (Landfill 29) and 38
(MARBO Laundry). The Constituents of Concern (COCs) at the four sites include polychlorinated
bi phenyl (PCB) Aroclor 1254; nmetals |ead, antinony, cadm um chrom um and arsenic; and

pol ycyclic aronmatic hydrocarbons (PAH s) benzo(a)anthrocene, benzo(a)pyrene,

benzo(b) fl uorant hene and indeno (1,2,3 cd) pyrene. The soil renoval alternative consists of the
foll owi ng:



. Site preparation for soil renoval and preparation of appropriate construction
support plans (e.g., Health and Safety Plan, Quality Assurance Project Plan, and
Envi ronnent al Response Pl an);

. Excavation of soil with contam nant concentrations exceedi ng cl eanup screening
criteria. Backfill and conpaction of the excavations with clean soil wll be
perforned. Confirmatory sanpling will be perfornmed after an excavation to verify
that soil, exceeding the screening criteria is renoved

. Soil and debris disposal. Inpacted soil and debris which are considered non-
hazardous wi Il be excavated and di sposed of as solid waste in the Andersen AFB
solid waste landfill. If the soil and debris are consi dered hazardous (based on a
Toxicity Characteristic Leachate Procedure [TCLP] - analysis), then it will be
consolidated for off-island disposal at a |icensed hazardous waste facility;

. Public neetings to inform Andersen AFB personnel and |ocal residents of potentia
risks during and after soil renoval. Risks may include the exposure risk during soi
renmoval and/or residual risk after soil renoval (residual risk is expected to lie
within USEPA's risk nanagenment range). This effort will be conpleted as, part of the
exi sting community rel ations program established at Andersen AFB

Soil Cover is the selected alternative for Site 20 (Waste Pile 7). The COC's for Site 20 include
pesticides 4,4'-DDE, 4,4'-DDT, D eldrin, alpha-chlordane and gamma-chl ordane; PCB Arocl or 1260
and the netal |ead. The soil cover alternative consists of the follow ng:

. Site preparation for soil-fill stockpile areas, and preparati on of appropriate
construction support plans (e.g., a Health and Safety Plan, Quality Assurance
Proj ect Plan, and Environmental Response Pl an);

. Soi |l cover construction over 1.8 acres of Site 20. Fill consisting of locally
avai |l abl e crushed coral will be used to establish a subgrade |ayer up to 6 inches in
depth that will be followed with a 12-inch soil |ayer consisting of clayey silt
obt ai ned from borrow sources on the island. In addition, a final 6-inch soil |ayer,

obtained locally, will be used to accommpdate the root systemof the vegetation

. A fence will be constructed around the site to prevent access during revegetation
Signs will be posted to restrict access to the site, and deed restrictions to place
l egal constraints on any future use of the site

. Publ i c education to inform Andersen AFB personnel and |ocal residents of potential
risks during soil cover construction and after conpletion of the soil cover. R sk
education will address exposure risk during soil cover construction and residua
risk after installation of the soil cover (residual risk is expected to be within
USEPA' s ri sk nmanagenent range). This will also include public neetings and
presentations, press rel eases, and posting of signs where appropriate. Simlar to
the Soil Renoval Alternative, this effort will be conpleted as part of the existing
community rel ations program established at Andersen AFB

. A review of site conditions every 5 years. Periodic reviews will include an
eval uation of existing and new information along with an assessnent of the future
use of the site

1.4.2 G oundwat er

Based on alternatives evaluated in the QU 2 Focused FS (EA and Montgonery Watson, 1997) the
USAF, the USEPA, and the Guam EPA have sel ected Natural Attenuation with Wellhead Treat nent
(Alternative G2) as the renmedy for the TCE and PCE cont am nated groundwat er beneath the NMARBO
Annex. The remedy addresses the principal threat of elevated concentrations of TCE and/or PCE in
the drinking water through nonitoring existing wellhead treatnent and institutional controls.
The potential threat of further migration of TCE and/or PCE is addressed via |long-term
nmonitoring. The sel ected remedy consists of:



. Natural attenuation of TCE and PCE in the aquifer. TCE and PCE concentrations in
groundwat er indicate an overall decreasing trend, and are expected to decrease to
concentrations bel ow federal MLs;

. Conti nued wel | head treatnent at those wells which are presently undergoing Air
Stripping. The treatnent of these wells will continue until influent TCE and PCE
concentrations are consistently bel ow federal MLs;

. Long-term sanpling and nonitoring of select production and nonitoring wells in the
MARBO Annex, and adjacent to the MARBO Annex. The frequency and nunber of wells to
be monitored will be addressed every two years, in conjunction with the Basew de
G oundwat er Monitoring Plan.

. Institutional controls to nonitor groundwater devel opnent in those areas inpacted by
TCE and PCE. This will be done primarily through Quami's G oundwater Protection Zone
Pol i ci es.
1.5 STATUTORY DETERM NATI ONS

The sel ected renedi es are protective of human health and the environment, conply with Federal
and Territory requirenments that are legally applicable or relevant and appropriate to the

remedi al action, and are cost-effective. These renedies utilize pernmanent solutions to the

maxi mum extent practi cable. The benefit resulting fromtreatnment of the soil and groundwater
woul d result in substantial and di sproportionate effort and cost, thus the soil and groundwater
remedi es do not satisfy the statutory preference for treatnent as a principal elenent of the
remedy. The depth to groundwater in a highly conduci ve aquifer precludes a renedy where
groundwat er could be treated effectively. The snmall volume of soil and distribution of
contaminants at Waste Pile 7 simlarly precludes a treatnment alternative. Because the renmedy for
Waste Pile 7 will result in hazardous substances remai ning on-site above health based levels, a
review will be conducted within five years after the commencenent of the renedial action to
ensure that the remedy continues to provi de adequate protecti on of human health and the
environnent. A review of the selected groundwater alternative will occur every five years as
part of the ROD process, and every two years to evaluate the frequency and nunber of wells which
require long-termnonitoring as part of the Andersen AFB Long- Term Monitoring Pl an.

1.6 S| GNATURES

The followi ng pages are signature pages for the Air Force, United States Environnental
Protection Agency, Region 9 and the GQuam Environnental Protection Agency.

Ander sen AFB MARBO Annex 1-5 4/ 1/ 98
Record of Decision
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Ander sen AFB MARBO Annex 1-6 4/ 1/ 98
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2.0 DECI SI ON SUMVARY FOR SO L

Thi s decision summary provi des a description of the MARBO Annex and the six Installation
Restoration Program (I RP) sites, including the regional setting, physiography, neteorology,
denogr aphy and | and use, hydrol ogy, hydrogeol ogy, and water use. This section al so sunmarizes

l egal and public involvenent issues, site risks, renedial alternatives, the rationale for the
sel ection, and how the sel ected renedy satisfies statutory requirenents. The site investigation
and risk assessnent is included in the QU 3 Renedial Investigation (R) report, conducted and
witten by I CF Technol ogy, Incorporated (ICF, 1996). The evaluation of renedial alternatives was
also perfornmed by ICF, and is included in the QU 3 Focused Feasibility Study (FFS) report (ICF
1997a).

2.1 SI TE NAME, LOCATI ON, AND DESCRI PTI ON

Andersen AFB is |l ocated on the northern half of the island of Guam The largest island in the
Mariana |slands, GQuamis located in the western Pacific region, approxi mately hal fway between
Japan and New Qui nea, between |atitudes 135 155 N. and 135 395 N. and | ongi tudes 1445 375 E
and 1445 575 E. The island covers an area of nearly 209 square niles, and is approxinately 30
mles long and from4 to 8 mles wide (Figure 2-1). Andersen AFB is | ocated on the northern
hal f of the island which is a broad undulating |imestone plateau overlying a vol canic core.

Andersen AFB consists of several parcels of land located in the northern portion of the island
conprising North and Northwest Fields, and is 8 mles wi de, between 2 and 4 mles long, and
covers approxinmately 24.5 square nmiles. It is bounded on the east, north and west by cliffs

ri sing about 500 feet above the ocean. The active base operations are |ocated on the Main Base
Nort hwest Field has been generally inactive since the md 1950s. Several non-contiguous
properties are also part of Andersen AFB. The Harnon Annex contains a 2.8-square-nile area al ong
the west side of the island, 4 nmiles south of Northwest Field, and is sparsely popul ated. The
MARBO Annex, which contains the six sites addressed in this section, lies 4 mles south of North
and Northwest Fields, arid covers a 3.8-square-mle area (Figure 2-2).

<I MG SRC 98041AC
<I MG SRC 98041AD>

2.1.1 Site 20 (Waste Pile 7)

Waste Pile 7 is located in the south-central portion of the MARBO Annex (Figure 2-2). Waste Pile
7 is an abandoned quarry that is partially filled with waste, and covered with soil and
vegetation. The "Buried Waste Area," which was the focus of the investigation, covers
approximately 1.84 acres in size and has an average depth to the bottomof the fill layer of
10. 8 feet.

Based on information fromprevious IRP studies and site visits conducted in 1992, Waste Pile 7
was thought to consist of two separate disposal areas (Figure 2-3). Area A was considered to be
a forner quarry that was partially filled with waste, and covered with soil and vegetation. Area
B adjoins the Area A quarry, and based on site inspections perforned in the summer of 1992, was
suspected to contai n nunerous nounds of soil-covered construction debris. Following a review of
hi storical records, a topographic survey, a detailed site inventory, exploratory excavations,
and geophysi cal and soil gas surveys, Area A was found to be a fornmer quarry partially filled
with waste and soil, and covered with vegetation (ICF, 1996). The nounds in Area B were found to
consist of nostly soil with very limted scattered debris. These nmounds nay have been created by
the renoval of soil fromthe Area A quarry at the initiation of quarry operations.

As a result of these findings, the boundary of Waste Pile 7 was redefined to include only the
portion of the Area A quarry that contained buried waste. Additional sanpling was al so conducted
at a soil nmound in Area B and at an Enpty Drum Area sout hwest of the Buried Waste Area. For
reference, the original site reconnai ssance boundary, and other boundaries di scussed here are
shown on Figure 2-3. Based on a risk evaluation of soil analytical data, a health risk was
identified for this site. The COCs identified at Site 20 include pesticides 4,4'-DDE, 4, 4-DDT

Di el drin, al pha chlordane and ganma chl ordane; the PCB Aroclor 1260; and the netal |ead

<I M5 SRC 98041AE>



2.1.2 Site 22 (Waste Pile 6)

Waste Pile 6 is a snall site located centrally within the MARBO Annex as shown in Figure 2-2.
Based on information fromprevious IRP studies and site visits, the boundary of Waste Pile 6 was
thought to enconpass a | arge area expanse (Figure 2-4). As with Waste Pile 7, however, the
original boundaries of Waste Pile 6 were re-established after conpletion of a nore thorough
review of historical records, a topographic survey, a detailed site inventory, geophysica
surveys, exploratory excavations, and soil gas sanpling (ICF, 1996).

This characterization identified several discrete disposal/spill areas throughout the area and
vicinity of Waste Pile 6, shown and described on Figure 2-4. The depth of contamination in these
areas ranges fromsurface debris to approxinmately 8.5 feet bgs. Soil analytical data indicated
seven di sposal/spill areas which represent a health risk, including: 1) an area containing six
car battery casings ("Car Battery Area"); 2) an area containing nine apparent al kaline radio
batteries ("Radio Battery Area"); 3) an area containing three "possible" batteries ("Unknown
Battery Area"); 4) a pile of roofing material ("Roofing Material Pile"); 5) an area containing
subsurface netal debris ("Metal Debris Pile"); and 6) an area where enpty druns were detected in
the shal | ow subsurface ("Enpty Drum Pile"). The seventh area is a drumpile containing about 108
deteriorated druns of paving grade asphalt, conservatively estinated to be approximately 2,900
gallons in volune ("Asphalt DrumPile"). Mst of the druns were stacked together in rows, and
several had | eaked onto the ground. Based on a risk evaluation of soil analytical data, a health
risk was identified for this site. The COCs identified at Site 6 include the netals antinony,
arsenic, cadm um and | ead; and PAHs benzo(a)ant hracene, benzo(a)pyrene, benzo(b)fl uoranthene and
i ndeno( 1, 2, 3cd) pyrene

<I MG SRC 98041AF>
2.1.3 Site 23 (Waste Pile 5)

Waste Pile 5 is located in the south-sout hwest section of the MARBO Annex, approxi mately 1,500
feet west of Waste Pile 6 (Figure 2-2). The site investigation focused on a 2.17-acre trench
landfill that consisted of eight large trench-1ike waste disposal cells containing nostly
muni ci pal trash such as bottles, cans, cardboard paper, kitchenware; and construction debris,
including concrete, pipe fragnents, and corrugated netal. A total of 25 drunidrum fragnents were
observed on the surface in 16 |locations. Sixteen of the druns were enpty and the rest contained
soil, rocks and concrete. The lengths of the trenches ranged from 150 feet to 650 feet.

Measur enents taken during excavati ons showed the average thickness of the fill layer was 7.5
feet (range 1.5 to 14.5 feet), and the average depth to the bottomof the fill |ayer was 10.8
feet (range 6 to 17 feet) bel ow ground surface (bgs). The surface of this landfill did not
contain a uniformcap or cover, but was vegetated and covered with soil and debris. Some
trenches contained several feet of debris-free soil above the fill material, whereas other
trenches contained debris throughout. No health risk was identified at Waste Pile 5.

2.1. 4 Site 24 (Landfill 29)

Site 24 is located in the southwest portion of the MARBO Annex, as shown on Figure 2-2. As with
Waste Piles 6 and 7, a nore thorough field investigation indicated that the original Site 24
boundary did not outline a true disposal site (i.e., alandfill or consolidated waste dunp), but
i nstead was an abandoned quarry contai ning scattered debris such as drumremants and neta
(Figure 2-5). The focus of the investigation was on three prinary areas, including: 1) a
2.44-acre landfill 1ocated south-southwest of the original location, 2) an area west of the
original location containing soil-filled druns ("Surface Drum Area"), and 3) a small area which
identified shallow subsurface netal debris ("Subsurface Metal Area").

The 2.44-acre area landfill contained nostly nunicipal waste (i.e., bottles, cans, etc.), as
wel |l as other types of wastes such as ferrous and copper netal debris, and crushed enpty
deteriorated druns. Measurenents taken during excavati ons showed the average thi ckness of the
fill layer was 4.2 feet (range 3 to 6.5 feet), and the average depth to the bottomof the fil
layer was 6.2 feet (range 5 to 8.5 feet) bgs. The waste material was covered with a relatively
uni form 2-foot |ayer of recenmented |inestone and several inches of soil. The surface of the
landfill was vegetated. The Surface Drum Area contains an estinated 86 enpty or soil-filled
druns/drumremants, and the Subsurface Metal Area contains subsurface netal debris. Both of
these areas are shown on Figure 2-5. The COCs identified at Site 24 include the netals antinony



and | ead. Based on a risk evaluation of soil analytical data, a health risk was identified for
this site.

<I MG SRC 98041AG>
2.1.5 Site 37 (War Dog Borrow Pit)

The War Dog Borrow Pit is an abandoned quarry in the northernnost portion of the MARBO Annex,

|l ocated adjacent to Route No. 1, near the forner location of the War Dog Cenetery (Figure 2-2).
The site investigation focused on a 1.82-acre area landfill within the quarry that contained
scrap autonobile parts. Measurenents taken during excavati ons showed the average thi ckness of
the fill layer was 4.8 feet (range 2.5 to 8.5 feet), and the average depth to the bottom of the
fill layer was 6.8 feet (range 4.5 to 8.5 feet) bgs. The fill |ayer was covered with about 2
feet of recenented |inestone. The |inmestone cover was exposed in sone areas, whereas other areas
contai ned surface soil and vegetation. M scellaneous trash was widely distributed on the ground
surface, and several soil nmounds of various sizes were |located across the site. No health risk
was identified at the War Dog Borrow Pit.

2.1.6 Site 38 (MARBO Laundry)

The MARBO Laundry is located in the eastern half of the MARBO Annex, as shown on Figure 2-2. The
MARBO Laundry was a mlitary laundry facility operated in Building 01125 between 1948 and 1973
(Figure 2-6). The laundry was nodified in 1970 with the addition of a dry cleaning facility.
This facility nmay have di scharged solvents to the base sanitary sewer via a floor drain in the
dry cleaning room Building 01125 has since been utilized as a storage facility for furniture,
anong ot her uses. The building was renovated i medi ately before and during the QU 3 sanpling.
The renovation included scraping old paint fromthe outside walls which caused paint chips to be
deposited on the ground surface (grass or soil) outside the building where surface soil sanples
were collected. The COCs identified at the MARBO Laundry include the PCB Aroclor 1254, and the
netal |ead. Based on a risk evaluation of soil analytical data, a health risk was identified for
soil surrounding the facility as well as for the north and south transformers, as shown on

Fi gure 2-6.
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2.2 REG ONAL PHYSI OGRAPHY

Andersen AFB is located in the Northern Physi ographic Province of GQuam which is characterized
by a broad undul ating |inestone reef plateau. Nunerous sinkholes are present on the northern

pl at eau. The sinkhol es and the very porous |inestone bedrock provide rapid surface water
infiltration with ultimate percolation to the underlying fresh water aquifer. The surface of the
limestone plateau is interrupted by two vol cani ¢ peaks, Munt Santa Rosa and Mataguac Hill

| ocat ed northeast and north of the MARBO Annex, at elevations of 828 and 630 feet above nean sea
level (nsl), respectively (Figure 2-7). Surface elevations of the |inestone plateau range from
300 to over 500 feet nsl in the MARBO Annex area. The northern |inestone plateau (where AAFB is
located) is bounded by the Pacific Ccean to the east side and the Philippine Sea to the west.
Several beach terraces forned by eustatic sea | evel fluctuation, exist between the edge of the
sea and the foot of the cliff form ng narrow coastal |ow and areas.

2.2.1 Geol ogy

The geol ogy underlying the MARBO Annex consists of |imestone reef deposits underlain by vol canic
rocks. The vol canically derived Alutomformation consists of thick sequences of water-laid

t uf faceous shal es containi ng pyrocl astic deposits of ash, dust, sandstones, and congl onerat es.
Interlayered within this formation are lava fl ows, breccia, and fragnents of reef |inestones.
The Alutom fornmation is the oldest rock unit on Guamwi th deposition occurring during the Eocene
(57 to 36 mllion years before present) and Mocene (24 to 5 mllion years before present)
epochs. This formation outcrops in northern GQuamat Munt Santa Rosa and Mataguac H 1, and
underlies the |inestone pl ateaus beneath the MARBO Annex.

The MARBO Annex is underlain by the Barrigada and Mariana |inestone formations (2 to 5 nmillion
years before present) which is underlain by the Alutomfornation. The Barrigada formation is
generally a deep water deposit of fine grained texture, conposed of foramanifera tests. The



Barri gada |i mestone was deposited on the volcanically derived Alutomformation and forns an

out cropped semi-circle around the edges of the MARBO Annex. Maxi mumthi ckness of this formation
exceeds 540 feet (Tracey et al., 1964). The younger Mariana |inestone includes approxi mately 80
percent of the exposed reef-associated |inmestones of Guam This formati on onl aps the Barri gada
limestone as a vertical and transgressional facies change froma deep to a shall ow water

deposi tional environnent.
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2.2.2 Hydr ogeol ogy of Northern GQuam

Thr oughout nost of northern GQuam fresh groundwater floats on seawater in an approxi nate buoyant
equi l i brium described by the Ghyben-Herzberg nodel, which, when conbined with the effect of
dynami cs of flow of the freshwater, results in a | ens-shaped body of freshwater (Ward et al.,
1965). G oundwater resources are primarily found in the northern half of the island in porous
limestone deposits of the Barrigada and Mariana formations. The groundwater is encountered
approxi mately 300-500 feet bgs. The groundwater surface generally coincides with sea | evel and
the depth to water depends on surface el evation. The thickness of the lens is generally around
90 to 120 feet. Freshwater is drawn fromthis aquifer, which is known as the Northern Guam Lens
(NA). The NG and its subsurface groundwater subbasin divides are discussed bel ow and are shown
on Figure 2-7.

The NG is a dynam c system water is in constant notion fromareas of recharge to areas of

di scharge. The energy involved in this novenent affects the shape of the lens and the depth of
the freshwater. The inportant factors governing the anount of freshwater in the lens are: the
effects of mxing freshwater and narine water, the perneability of the |inestone formati ons, and
the rate of recharge (discussed below) (Ward et al., 1965). Regionally, the groundwater flow
direction in the NG is fromthe |inestone/vol canic contacts toward the sea. Flow can be
affected by faults, fractures, brecciated zones, joints, vertical and horizontal solution
channel s or cavities, lithology, and by punping wells.

M nk (1976), identified the NG as consisting of two parts: the basal and parabasal groundwater.
The basal lens is that portion of the freshwater described by the CGhyben-Herzberg nodel. The

| ower boundary of the freshwater lens in the basal portion consists of the transition zone and
seawater. Moving inland away fromthe coast, the base of the lens is intercepted by the rising
surface of the volcanic Alutomformation. It is at this point that the Ghyben-Herzberg nodel
ceases to be the controlling factor in the definition of the base of the freshwater I ens. The
vol cani ¢ surface becones the | ower boundary condition and water resting on the relatively

i nperneabl e volcanic unit is referred to as parabasal groundwater.

The NG study (NG.S-CDM 1982) divided the aquifer under the Northern Plateau (i.e., the NA)
into six hydrogeol ogi ¢ subbasins (Figure 2-7). Subbasin boundaries were drawn al ong

sub-t opogr aphi c divides on the top of the Al utom Fornati on depicted from geophysical nethods.
Fi ve of the subbasins (Andersen, Agafa GQumas, Finegayan, Mangilao, and Yigo) underlie Andersen
AFB properties. The MARBO Annex lies within the Yigo and Mangi |l ao subbasi ns, however the

Mangi | ao subbasin was not included as part of the MARBO Annex renedial investigation (RI)
because there are no renedial investigation/feasibility study (RI/FS) sites in the subbasin.

The foll owi ng subsections briefly discuss a conpilation of studies performed by the United
States Geol ogi cal Survey (USGS), the Water and Energy Research Institute and the G oundwater
Resources of Guamon the hydraulic properties and subdivisions of the aquifer.

Porosity. Spatial variation in porosity of the Barrigada and Mariana |inestone formations varies
consi derably dependi ng on the depositional settings in the vicinity of the Northern Pl ateau.
Openings can range in size frommcroscopic to |large, well-devel oped cavern systens, but are
generally about 1/8 to 1/4 inches in dianeter and are the result of dissolution of the

|'i mest one.

Hydraul i ¢ Conductivity. Estinmates of hydraulic conductivity within the NG range over three
orders of nmagnitude. Local hydraulic conductivity varies considerably because of the |inmestone
matri x. Transm ssivity, which is the product of hydraulic conductivity and thickness (and
represents an aquifer's ability to transmt water), exhibits a 17-fold difference between | onest
and hi ghest values (M nk, 1976). The results of the NGALS (CDM 1982) gave estimates of hydraulic



conductivities ranging from2 to 20,670 feet per day (ft/day); these estimates were derived from
various indirect nmethods, including head-gradient relationships, tidal attenuation, recovery
tests, intrusion anal yses, and nunerical nodeling techniques. The hydraulic conductivities and
as previously noted, the porosity of the linestone vary considerably both regionally and locally
dependi ng on the depositional setting

Recharge. The MARBO Annex is underlain by highly perneable |inmestone. No perennial streans exist
on the northern half of the island. During heavy rainfall, the surface water runoff nmay flowin
short channels in the linestone, but it eventually disappears into the nunerous dolines,
fissures and other secondary porosity openings. The only runoff of consequence in the area
occurs on the steep vol canic slopes of Mataguac H Il and M. Santa Rosa; however, the water
eventual |y di sappears into the |inestone bedrock surrounding the hills (Ward and Brockhart,
1962). Once surface water seeps into the |inmestone bedrock surrounding the hills, it flows al ong
the surface of the volcanic rock or as discrete recharge through caverns until it reaches the
wat er tabl e and becones part of the parabasal |ens.

Data obtained fromthe National Cinmatic Data Center covering the period 1957 to 1991 show t hat
Quamrainfall averages al nost 102 inches per year and is divided between two distinct seasons
rainy and dry. The rainy season begins in July and extends through Novenber. Roughly 65 percent
of the annual precipitation falls during these five nonths. The dry season extends from January
through May and during this period water shortages are not uncommon. Both June and Decenber are
considered transitional nonths. The total annual recharge is essentially the anmount determ ned
by the annual precipitation mnus evapotranspiration

No data are avail able on the anount of rainfall returned to the atnosphere by vegetation
transpiration. As a first approximation, studies to date have used a value for
evapotranspiration equal to the pan evaporation rate reported by the National Wather Service
(NWB) Station of the U S. Wather Bureau at Finegayan, |ocated just north of the Andersen AFB
Har mon Annex, for the period 1974 through 1981. The reported average pan evaporation rate is
about 7 inches per nonth during the dry season and about 6 inches per nmonth during the wet
season. The average nonthly pan evaporation is 6.85 inches and the annual average is about 82
inches. This conpares favorably with cal cul ated evapotranspiration rates, which range from
approxinately 40 to 80 inches per year (CDM 1982).

Aver age recharge rates range fromapproxi mately 25 to 35 inches per year depending on the nethod
used (CDM 1982, Mnk, 1976). M nk conputed the recharge to Andersen AFB at 27.69 inches.
Recharge to the NG was estinated to be approxinmately 165 mllion gallons per day (ngd) (CDV
1982).

Storativity. Storativity for an unconfined aquifer is essentially equal to the specific yield
and is defined as the volune of water that an aquifer rel eases fromstorage per unit surface
area of an aquifer per unit decline in hydraulic head. In the NG, storativity is approxi mately
equal to the porosity (i.e., between 0.1 and 0.2, dinensionless) (CDM 1982).

Sustai nabl e Yield. The estimated sustainable yield of the aquifer is reported to be 59 ngd, and
an estimated 37 ngd is considered available for future devel opnent. Sustainable yield is defined
as the naxi mum anount of water that can be continuously withdrawn froman aquifer (i.e., the NG
without inpairing the integrity of the lens and the water quality due to saltwater intrusion
Sustainable yield is not equal to recharge, for if all water contributed by recharge were
extracted, the lens would slowy dissipate because of continued | eakage al ong the coastline. The
amount of freshwater |l oss to the ocean is estimated at 143 ngd, averaged annually (CDM 1982).
Typi cal production well yields are approxi mately 200 gall ons per mnute (gpm.

G oundwat er Geochemistry. Water quality of the NG was eval uated during the NG&LS (CDM 1982) and
di scussed in the Guam Water Facilities Master Plan Update (Barrett Consulting G oup, 1992). The
chem cal characteristics that have been eval uated include those regul ated under both the Safe
Drinking Water Act and the O ean Water Act.

The general groundwater chem stry of the NG indicates that the main chem cal constituents are
calcium chloride, silica, nitrate, and nmagnesium Chloride is a critical constituent because it
provi des a neasure of seawater intrusion, while cal ciumand magnesi um concentrations allow for
the conputation of total hardness. Silica provides an index of the lithology in which the water
noves. Nitrate can be useful as an indicator of surface infiltration



The water quality indicator paraneters suggest the groundwater is hard, based on an average
hardness of 270 milligrams per liter (ng/L) nmeasured as cal ci um carbonate (CaCO 3). Levels as
hi gh as 400 ng/L of CaCO 3 were neasured during the evaluation, with the high hardness a result
of the limestone bedrock. Gther characteristics of the lens include nitrates ranging from2 to
10 ng/L (as NO 3); specific conductance ranging from 300 to 1,300 m cronhos; and chloride
ranging fromless than 30 ng/L in the parabasal lens to between 70 and 280 ng/L in the basa

| ens.

As noted in the Q)2 R, punping wells generally have an increased chloride concentrati on when
conpared to the nonitoring wells, likely due to overpunping of the freshwater |ens. Additiona
water quality paraneters are discussed in Section 4.0 of the Q)2 RI.

2.2.3 Wat er Use

According to the Revised Guam Water Quality Standards adopted January 2, 1992, all groundwater
in northern GQuam whether fresh or saline, is categorized as G 1 Resource Zone water. The
primary use of groundwater within this zone is for human consunption. This category includes
virtually all water in the saturated zone of GQuam Specifically, it includes all water occurring
in the saturated zone bel ow the groundwater table, all vadose water occurring in an unsaturated
zone interval extending 100 feet above any water table, or to within 20 feet of the ground
surface of all fresh groundwater bodies, all water of the basal and parabasal freshwater bodies,
and all water of and bel ow the freshwater/seawater transiti on zone beneath the basal water body.
Because any water discharges within this zone will (by definition) be tributary to groundwater
bodi es which are actual or potential sources of fresh, potable water supply, no pollutant

di scharges to the groundwater within this zone are all owed.

Freshwater in the NG is the principal source of potable water for Guam and represents al nost
the entire freshwater resource available for future devel opnent. The Yigo subbasin al one

provi des 100 percent of the drinking water for Andersen AFB as well as a significant portion of
the civilian supply. Quamdrinking water cones from groundwater production wells installed in
the upper portion of the aquifer. According to the Guam Water Facilities Master Plan Update
(Barrett, 1992), there are 117 production wells on QGuamwith a total average w thdrawal rate of
28 ngd. The water fromthese wells is mxed and treated in distribution tanks prior to

di stribution throughout the northern part of Guam Water fromthe wells in the MARBO Annex
area is distributed, along with water produced in other |ocations, to Dededo, Yigo, Barrigada
Mangi | ao, and Andersen AFB, where the total civilian water usage was reported to be

approxi mately 17 ngd. Andersen AFB reportedly produces 5.19 ngd, 0.38 ngd of which is supplied
to the Public Uility Agency of Quam (PUAG distribution system (Barrett, 1992). There are
currently eight Air Force production wells |ocated on the MARBO Annex (MMseries wells).

2.2.4 Ander sen AFB Soil s

The prinmary geographic area in which all the investigated QU 3 sites are located is the

li mestone upl ands. The MARBO Annex area has one nmapped soil type: the Quam series. The GQuam
series consists of a shallow, well-drained, noderate to highly perneable soil that is found on
uplifted plateaus. This soil formed in sedinent overlying porous coralline |inmestone, with

slopes of 0 to 15% This soil is characteristically a dark reddi sh brown, cobbly clay | oam
noderate to very fine granular structure; friable; slightly sticky, and slightly plastic with
about 10% pebbl es and 10% cobbl es in the upper 2 inches. From2-8 inches, soil is a gravely clay

|l oam noderate to fine granular structure; very friable; slightly sticky, and slightly plastic
and i ncreasi ng anounts of pebbles. Below 8 inches, porous |linmestone is generally encountered.

2.2.5 d i nmat ol ogy and Met eor ol ogy

This section presents data describing the climatic conditions, seasonal changes, tenperatures
rainfall and evaporation rates, and anbient air quality for the island of Guam

Precipitation. GQuamhas distinct dry and rainy seasons. The rainy season typically begins in
July and extends through Novenber. Roughly 65% of the annual precipitation falls during these
5 nmonths. Tropical storns are frequent during the rainy season, and occasionally they increase
inintensity to becone typhoons. The dry season extends from January through May, and during
this period, water shortages are not uncommon. Both June and Decenber are considered
transitional. The average annual rainfall ranges from approximately 72 inches to approxi nately



112 inches. As noted earlier, the average annual rainfall measured at Andersen AFB on the
Northern Plateau is approxi nately 100 inches.

Tenperature. Quam lies about 135 (900 mles) north of the equator, which creates a year-round
warm climate. Tenperatures acconpani ed by high humdity range fromthe low 70s to the mddle
80s. The average annual tenperature is 79.65F. The nmean nonthly tenperatures range from 805F
(26.75C during January to 825F (27.85C) in June. Rarely does the tenperature exceed 905F
(32.25C) during the daytine hours or fall below 705F (21.15C) at night. The humidity ranges from
65 to 80%in the late afternoon and 85 to 100% at night with a nonthly average of at |east 66%

Wnd. The dom nant winds are the trade winds, blowing fromthe east or northeast with velocities
between 4 and 12 mles per hour (nph) throughout the year. These wi nds are strongest during the
dry season, averaging 15 to 25 nph and calns are rare. During the wet season, the trade w nds
are still domnant, but not constant. The winds can blow fromany direction wth w ndspeeds
generally less than 15 nmiles per hour, interspersed with frequent calnms. Storns nay occur at any
tinme during the year, but are nost common during the wet season. Al though typhoons can occur at
anytine, their likelihood is greatest fromJuly through Septenber

Evaporation and Evapotranspiration. The average pan evaporation is reported to be about 7 inches
per nonth during the dry season and about 6 inches per nonth in the wet season. The average
nonthly pan evaporation is 6.85 inches and the annual average is about 82 inches.

Evapotranspiration is the conbined total of evaporation and plant transpiration which occurs if
the vegetation has a continuous supply of water. To estinmate recharge of the fresh water |ens
the rate of evapotranspiration is required. Evapotranspiration rates for various types of
vegetati on have not been neasured on GQuam but are considered roughly equivalent to tropica
veget ati on.

Air Quality. The anbient air of Guamrenains relatively clean at all tinmes, because prevailing
winds carry clean air fromthe ocean across the island. Air pollution sources on Guam i ncl ude
exhaust from autonobil es; snoke and fumes fromthe burning of solid wastes; particul ate dust
fromconstruction projects, parking lots, and roadsides; and em ssions from power plants.
Asbest os, another potential pollutant, is present in a few old buildings.

2.2.6 Bi ol ogy and Ecol ogy

Bi ol ogy and ecol ogy are inmportant considerations in the Andersen AFB RI/FS activities. Mst of
the native terrestrial birds and nammal s on GQuam are consi dered threatened or endangered (DAVWR
1988), and parts of Andersen AFB provide critical habitats for several of these species. Al so
nmany natural habitats and communities on Quam have been destabilized by the introduction of
non-nati ve species. The follow ng section summarizes the considerations relating to threatened
and endanger ed speci es, non-threatened or non-endangered wildlife, and other information on
terrestrial ecological comunities that occur on the island of Guamand may occur on parts of
Andersen AFB. Because MARBO Annex is inland fromthe ocean, nmarine habitats and speci es are not
consi der ed.

Threat ened or Endangered Species. Mst of the native or endem c species of non-narine or
non-mgratory birds on Guamare |listed as endangered either by the Government of GQuamor by the
US Fishand Wldlife Service. All except four of these 15 species are either thought to be
extinct, extirpated fromthe island of GQuam or occur only as captive breeding popul ations.
Smal | popul ati ons of the remai ning species of native birds occur in nmuch reduced ranges rel ative
to those they once occupied. The ranges of three of these species do not presently include
Andersen AFB. Mariana common noorhens are restricted to wetlands in central and sout hern Guam
M cronesian starlings are found primarily on Cocos |sland, as well as a resident population on
t he devel oped part of the Anderson Main Base. Vani koro swiftlets are known to occupy two caves
in southern GQuam The currently known range of the Mariana crowis centered on Northwest Field
of Andersen AFB and extends along the cliff-line adjacent to North Field (USAF, 1994). However
MARBO Annex is inland and disjunct fromNorth and Northwest Fields, and is not within the
current range of the Mariana crow.

The only native mammal s on Guam are bats, and all of these species are |isted as endangered by
either the CGovernnent of Quamor by the U S. Fish and Wldlife Service (USFW5) (DAWR 1988).
However, the records docurmenting the occurrence of a Enballonura sp. on GQuam are based only on



hi storical visual observations (Perez, 1972), and the endemc little Mariana fruit bat is
believed to be extinct. The popul ation of Mariana fruit bat on GQuamwas estimated to be 295-370
individuals in 1992 (DAWR 1992b), and nost of these bats are found anmong several roosts al ong
the cliff-line in the vicinity of Pati Point, along the northeast shoreline of the North Field
However, MARBO Annex is inland and disjunct fromNorth Field, and is not within the current
range of the Mariana fruit bat.

One species of tree, the hayan lagu or Serianthes nel sonii, has been |listed as an endangered
species by the U S. Fish and Wldlife Service. In addition, a second tree, ufa-halontano or
Heritiera longipetiolata, is listed by the Governnent of Quam as endangered (DAWR, 1988). The
known distribution of both hayan | agu and ufa-halontano is along the cliff-line adjacent to
North and Northwest Fields of Andersen AFB. However, MARBO Annex is inland and disjunct from
North and Northwest Fields, and is not within the current range of these two trees.

Critical Habitat for Threatened or Endangered Species. In 1991, the U S. Fish and Wldlife
Servi ce proposed the designation of critical habitat on GQuamfor the little Mariana fruit bat
Mariana fruit bat, GQuam broadbill, Mriana crow, Guam M cronesi an ki ngfisher, and Guam bri dl ed
whi te-eye (Federal Register, 1991). In northern GQuam this area includes the Anao Conservation
Reserve along the coast east of M. Santa Rosa and nmuch of the North Field and Northwest Field
areas of Andersen AFB

In 1992, the U S. Fish and WIdlife Service proposed the establishnent of a national wildlife
refuge that would overlay nost of the North Field and Northwest Field areas of Andersen AFB,
excl udi ng operational areas, the forner U S. Naval Facility at Ritidian Point, and certain
Governnent of Quam | ands (USFWS, 1993).

The MARBO Annex area of Andersen AFB is outside of both the proposed critical habitat area and
the proposed national wildlife refuge. In addition, these sites are inland and disjunct fromthe
currently known distributions of the Mariana crow, Mariana fruit bat, hayan | agu, and ufa-

hal ont ano al ong the northern cliff-line of the island adjacent to North and Northwest Fields. No
observations (i.e., direct or sign) of these species were nade during the ecol ogi cal habitat
surveys of the sites (USAF, 1994), and these sites generally lack trees of the correct species
and size that are used for roosting, nesting, or foraging by the Mariana crow and Mariana fruit
bat. Therefore, it is unlikely that any threatened or endangered speci es woul d be associ at ed
with any of the MARBO Annex sites.

O her Vertebrate Terrestrial Wldlife. Only one species of non-narine or non-mgratory bird on
Quamis not considered endangered on GQuam the yellow bittern (Ixobrychus sinensis). This
species is still counted regularly during roadsi de bird counts (DAWR 1992a), and is considered
common t hroughout the island. They are nost abundant in the southern portion of the island where
freshwater habitats are present.

Al other non-nmarine or non-migratory birds comonly observed on GQuam have been introduced by

man. These birds include the black francolin, blue-breasted quail, rock dove, Philippine
turtle-dove, black drongo, Eurasian tree sparrow, and chestnut manni kin. The bl ack francolin,
bl ue-breasted quail, and Philippine turtle-dove were apparently introduced to Guam as potentia

game- speci es. The rock dove, Eurasian tree sparrow, chestnut nmanni kin, and black drongo are al
introduced species that are generally nost abundant in disturbed or urban habitats.

Al species of nmammal s on GQuam excluding the bats, are introduced. Two species, the GQuam
(Sanbar) deer (Cervus unicolor mariannus) and the wild (feral) pig (Sus scrofa) are generally
free-ranging and are hunted on the island. Several species of rodents and a shrew have been
introduced to the island (DAWR, 1988), but are generally associated with residential or urban
areas. QG her species of feral or sem -feral donestic animals nay be common (i.e., feral dog,
feral cat) or uncomon (i.e., domestic horse, donestic cow, Asiatic water buffalo, donmestic
goat), but are usually associated with human resi dences. Wiile the deer and pigs are hunted as
game- speci es, these two species are poorly controlled by hunting, and foraging by these species
have caused danmage to sensitive habitats on Andersen AFB and contribute to the rarity of the
endangered pl ant species (Conry, 1989).

Sevent een species of terrestrial reptiles have been identified on the island of Guam These
species include five native and one introduced species of geckos, one introduced chanel eon, six
nati ve and one introduced species of skinks, the introduced nonitor lizard, and two species of



i ntroduced snakes. The historical introduction of at |east six species, particularly the brown
tree snake, and the continui ng hunan devel opnent of natural habitats have apparently
destabilized the resi dent herpetol ogical conmunities. Rodda et al. (1991) report six species of
ski nks or geckos that have exhibited significant recent popul ati on decreases and range
reductions island wi de on GQuam

The drastic decline of native forest birds species on GQuam particularly since 1960, has been
largely attributed to predation by the introduced brown tree snake (Boiga irregularis) (Savidge
1987; Conry, 1988a). This nocturnal, arboreal and terrestrial predator was apparently introduced
to Quaamfromthe Admralty Islands, north of New Quinea. The snake is an effective nest

predator, and the popul ation declines in nost forest birds parallel ed the popul ation increases
in the brown tree snake

Anphi bi ans do not tolerate exposure to salt water and are not normally native to oceanic
i sl ands. However, two species have been introduced to Guam the narine toad and the dwarf tree
frog.

Terrestrial Ecol ogical Habitats. A nunber of terrestrial ecological habitat types were
previously identified on Andersen AFB in the environnental inpact statenent for the proposed
Quam National WIdlife Refuge (USFW5, 1993). The following terrestrial habitat types were
observed on or adjacent to the MARBO Annex:

. Second- growt h Li nestone For est
. Leucaena (Tangant angan) Forest
. Forner Coconut Pl antation

. Active Base Area

Three additional ecol ogical habitat types were identified during the ecol ogi cal habitat surveys
of the sites (USAF, 1994). These three habitats are described as "weed comunities" that are
characteristic of areas where there has been physical disturbance of the original vegetation

. M xed Shrub Forest
. M xed Her baceous Vegetation
. Penni set um pur pureum ( El ephant Grass) G assl and

Each of the sites that were investigated as part of QU 3 were nosaics of the above terrestria
habitats, that seemto vary in relation to the extent and severity of past physical disturbance
to the vegetation and soils.

2.2.7 Denogr aphi cs

Popul ation Density. Prior to the Spanish-Anerican War in 1898, Spanish soldiers forced all of
the natives of the neighboring islands to resettle on Guam After WN'I the popul ati on soared
with the influx of Anerican military personnel. The mlitary presence still influences the
denographics of the island with mlitary popul ati ons dom nating the native Guam popul ation in
both the 0-5 and 20-34 age groups (Quam Annual Econom c Review, 1987). The popul ati on of

Quam was 133,159 in 1990 (1990 Census). The geographic distribution of Quanis popul ati on has
shifted fromthe central to the northern region over the last 20 years. Approxinmately 47% of the
total population resides in cities in northern Guam The cities and their popul ations are as
foll ows: Dededo (29,480), Tanmuning (16,932), and Yigo (12,916) (1990 Census). The popul ation on
Andersen AFB currently includes approxinmately 2,900 mlitary personnel and 1,100 civilians.

Age Distribution. The median age of residents on GQuamis 25.0 years (1990 Census). Age
distribution is as follows: 35.2% O0-18 years, 60.9% 18-64 years, and 3.9% are 65 years and
ol der (1990 Census).

Househol d I ncone. The nedi an househol d incone for GQuamin 1990 was $31, 178 (1990 Census). The
incone for the northern and central regions of GQuamwas slightly higher than the overall nedian
Si xt een percent of Quam's popul ati on was bel ow the poverty | evel

Educati on Level. In 1990, approximately 73.3% of the popul ati on were hi gh school graduates, and
17.5% were col | ege graduates. The proportion of persons conpleting fewer than 8 years of



el ementary education was 13.9% (1990 Census).

Soci oeconom ¢cs. The standard of |iving on GQuam has i nproved since WWII. One of the factors
responsi ble for this inprovenment has been the strengthening of GQuams econony. In 1989, 68% of
the enpl oyed persons on the island were working in the private sector, 32% were enployed in
public positions, and only 2. 1% were unenpl oyed (Departnent of Commerce, 1989). Quamis in the
m dst of an econonmic boom Strong and steady growth in the construction/devel opnent and tourism
industries has fuel ed this sudden prosperity. Over 1 million tourists visited Guamin 1995 with
nost tourists coming fromJapan. Tourismis expected to grow by at |east 10% over the next few
years.

Land Use. Most of the land in the northern portion of Guamis used by the Air Force and Naval
operations on their respective installations. Private, nonmlitary residences are usually
situated in areas that are accessible to Marine Drive, which | oops through the central portion
of the region. Andersen AFB occupies the northern tip of GQuam with nunerous annexes | ocated

t hroughout the northern half of the island. Snall-scale agricultural crops produced on the

i sl and include pineappl es, bananas, papayas, nangos, |ines, avocados, and nelons as well as
cucunbers, green beans, peppers, squash, and eggpl ant.

Three princi pal areas account for nost of the |and on Guam under the control of the Andersen
AFB W ng Commander. These are Andersen AFB, which includes the North Field, extending
northeastward to Pati Point, and the Northwest Field, extending northward to Ritidian Point; the
MARBO Annex, located 3.7 mles south-southwest of the Andersen AFB nmin gate; and the Harnon
Annex, located on the west side of the island about 4 niles south of the Main Base. The Northern
and Northwestern Field include approxi mately 24.5 square mles at the northern end of Quam

whi |l e the MARBO Annex (i ncluding the Andersen South housing area) occupies an area of 3.8 square
mles on the southern slopes of the Yigo-Mfog Valley. The Harnmon Annex, which has been incl uded
in Public Law (P.L.) 103-339 for transfer fromthe USAF to the Government of Guam includes an
area of approximately 2.5 square nmiles (1,601 acres).

The USAF controls other properties |ocated on Guam including Canp Edusa, Harnmon Petroleum G,
and Lubricants (PQL) Annex, Harmon Radi o Beacon Annex, Tunon Tank Farm Potts Junction Tank
Farm M. Santa Rosa Communications Station, and Barri gada Conmmuni cations Station. The Canp
Edusa, Harrmon Radi o Beacon Annex, and Harrmon POL Annex have been included in PL 103-339 for
transfer fromthe USAF to the Governnment of GQuam Qher properties such as portions of the MARBO
Annex are under consideration by the USAF to determ ne whether they are excess to the mission on
Quam

Two conservation reserves are situated in northern GQuam the Anao Conservation Reserve and

Y- Pi ga Conservation Reserve. These areas are reserved for the preservation of natural habitats.
The Anao Conservation Reserve, which is south of Anao Point on the east coast, occupies a strip
of land approximately 1 nmile long and 0.5 mles wide along the shoreline imediately east of
Mount Santa Rosa. Y-Piga Conservation Reserve is located 0.5 mles due west of Andersen AFB s
main gate and 0.75 mles southwest of Marine Drive on the southwest border of the Base. The

Y- Piga Conservation Reserve is approximately 0.25 niles wide and 1.0 nile |Iong. Andersen AFB
operations do not have any inpact on these conservation areas.

2.3 SI TE H STORY AND ENFCRCEMENT ACTI VI TI ES

In February 1992, the USEPA proposed to |ist Andersen AFB on the National Priorities List (NPL).
Fol l owi ng the addition of Andersen AFB to the NPL on Cctober 14, 1992, USAF entered into a
Federal Facility Agreenent (FFA) wi th USEPA and GEPA. The FFA establishes the process for
involving Federal and Territorial regulatory agencies and the public in the Andersen AFB

remedi al response process. It also provides a procedural framework for devel opi ng, inplenenting,
and nonitoring response actions at Andersen AFB in accordance with CERCLA, SARA, the NCP,
pertinent provisions of the Resource Conservation and Recovery Act of 1976 (RCRA), Hazardous and
Solid Waste Act of 1982 (HSWA), and other applicable laws. A history of activities at each site
that have led to the current status is included in Section 2.1

The DOD began the IRP in 1976 to identify, investigate, and mtigate environnmental hazardous
waste contami nation that may be present at DCOD facilities. Under Executive Order 12316, dated
August 14, 1981, the mlitary branches were directed to design their own programto renedy
uncontrol | ed hazardous waste disposal sites in a nmanner consistent with the NCP and as



establ i shed by CERCLA. In response to the Order, the DOD directed its branches to identify

hazar dous waste di sposal sites to which they were contributors, and to comply with the
environnental regulations at the installation | evel when inplenenting clean-up activities. The
IRP was used as a nodel for the USAF IRP. The authority and objectives of the USAF prograns were
set forth in the Defense Environnental Quality Program Policy Menorandum (DEQPPM 81-5, dated
Decenber 11, 1981, which was inplenmented by the Air Force Headquarters in January 1982

In response to changes in the NCP brought about by SARA, the USAF IRP was nodified i n Novenber
1986 to inprove continuity in the site investigation and renmedi al planning process for USAF
installations. In July 1987, Executive Oder 12580 was signed, and the responsibility to conduct
site investigations and renedi al actions at Federal facilities was delegated to the Secretaries
of Defense and Ener gy.

Prior to 1988, the basic USAF I RP consisted of the followi ng four phases:

. Phase | - Initial Assessment/Records Search. This phase identified past disposa
sites that might pose a hazard to public health or the environnent and, therefore
required further action, such as a confirmation of an environnental hazard
(Phase I1). If a site required an imedi ate renedi al action, the program coul d
proceed directly to Phase IV

. Phase Il - Confirnmation/ Quantification Study. This phase was designated to define
and quantify the extent of contam nation, waste characteristics (when required by a
regul atory agency), and sites or |locations that required renedial actions. Stage 1
of Phase Il was an initial assessnment that was conducted to determ ne whet her
contami nation was present at a site. Sites found to be contam nated nmay have
required further investigation during subsequent stages of Phase Il to assess the
extent and significance of contam nation. However, sites warranting inmediate
remedi al action could be transferred to Phase |V. The research requirenents
identified during Phase Il were included in Phase III

. Phase Il - Technol ogy Base Devel opnent . This phase consisted of research and
devel opnent to create new technol ogies for treating pollutants that otherw se were
not technically or econonically feasible to test. Al of the research and
devel opnent requirenments, which could be identified at any tine during the
program were addressed during Phase I11.

. Phase IV - Renedial Action. This phase involved the preparation and i npl enentation
of the remedial action plan

In 1988, the phased approach of the IRP was superseded by a nethod that nore closely
approxi nates the RI/FS guidelines in use by the USEPA. The new I RP format conbines the
Phase Il - Confirmation/ Quantification Study and the Phase IV - Renedial Action, and nore
closely parallels the CERCLA RI/FS process. This program nodification provided the USAF the
nmeans to arrive at appropriate renedial actions in a tinely and effective nanner.

Phase | of the Andersen AFB I RP was conpleted in March 1985, and Phase II, Stage 1, was
conpleted in January 1989. IRP Phase Il, Stage 2 was conpl eted in Decenber 1991

The FFA identified 39 sites to be investigated during the Andersen AFB RI/FS. Six of these sites
are | ocated on the MARBO Annex, and were investigated during the QU 3 RI. Although Landfill 29
was recomended for no further action at the conclusion of the |RP Phase Il, Stage 1
investigation, it was investigated during the RI/FS because the recomendation for no further
action was not approved by the regul atory agenci es.

Phase |: During the Phase | records search, Waste Pile 7 was the only QU 3 site that was
identified, and determned to be a potential source or mgration pathway for contam nation

Waste Pile 7 was anong the 20 sites that were ranked using the USAFs Hazard Assessnent Ranking
Met hod (HARM and was assigned a priority score of 86 (a score of 100 indicated the highest
priority for future investigation), using the rating procedure described in the Installation
Restoration Program Phase |: Records Search, Andersen AFB, GQuam (ESE, 1985). Waste Pile 7 was
recommended for field investigation in |RP Phase II. The other five QU 3 sites were added to the
I RP during subsequent |IRP investigation activities at Andersen AFB



Phase Il. Stage 1: In addition to Waste Pile 7, three additional QU 3 sites were discovered and

investigated during Phase 11, Stage 1. Waste Pile 6, Waste Pile 5 and Landfill 29.
The IRP Phase |1, Stage 1 investigation included the following field activities:
. Aerial infrared photographs of the MARBO Annex were taken and anomralies were

i nvestigated;

. Shal | ow geophysi cal investigations (El ectromagnetic Induction [EM Surveys) were
conducted at Waste Piles 5, 6, and 7, and Landfill 29 to verify anonalies
identified in aerial photographs;

. Records review and identification of two additional sites.

The results of that investigation are presented in the | RP Phase Il, Stage 1 Final Report
(Battelle, 1989). Further investigation was recomended for Waste Piles 5, 6, and 7. In
addition, the War Dog Borrow Pit and MARBO Laundry were added to the I RP during that stage.
Additional information regarding Phase Il, Stage 1 activities is available in the report
entitled "Installation Restoration Program Phase Il Stage 1 - Confirmation/ Quantification for
Andersen Air Force Base, Guant (Battelle, 1989).

Phase I, Stage 2: Waste Piles 5, 6, and 7, the War Dog Borrow Pit, and MARBO Laundry were
investigated during Phase Il, Stage 2. Landfill 29 was previously recommended for no further
action and was not investigated during Stage 2. The IRP Phase Il, Stage 2 investigation included

shal l ow soil sanpling at Waste Piles 5, 6, and 7, the War Dog Borrow Pit, and MARBO Laundry and
sone subsurface soil sanpling at Waste Pile 7. The prelimnary information obtained during the
Phase I, Stage 2 work is presented in the report entitled "Renedial Investigation/Feasibility
Study, Phase Il Stage 2, RI/FS Andersen Air Force Base, @uant (SAIC, 1991).

Phase I, Stage 3: Waste Piles 5, 6, and 7, the War Dog Borrow Pit, Landfill 29 and MARBO
Laundry were investigated during this phase. The investigation included a topographic survey,
site reconnai ssance, el ectromagnetic survey, test excavations, soil gas sanpling and soil
sanpling. Results of the investigation indicated that sufficient infornmation had been collected
to assess whether a health or ecological risk existed at any of the sites, and that no further
sanpling or field investigati on was necessary. The results of the investigation are presented in
the report entitled "Andersen Air Force Base Guam Operable Unit 3 Renedial |nvestigation Report
QU 3 R)(ICF 1996)." Renedial alternatives for soil inpacted by Air Force Activities are
presented in the report entitled "Andersen Air Force Base Guam Operable Unit 3 Focused
Feasibility Study Report: (QU 3 FFS) (ICF, 1997a)."

2.4 H GHLI GHTS OF COVWUNI TY PARTI CI PATI ON

Regul ati ons under CERCLA require several community relations activities to occur before and at
the conpl etion of the ROD. These requirenents are summarized in "Comunity Relations in

Super fund: A Handbook" (USEPA, 1992). The required activities include: comunity interviews, a
Community Relations Plan (CRP), an information repository and adm nistrative record, Technica
Assi stance Grant (TAG notification, public notice of the availability of the Proposed Pl an and
RI/FS reports, public coment period and public neeting for the Proposed Pl an, responsiveness
summary to the Proposed Pl an, pre-ROD significant changes, and public notice of selection of
remedy. A summary of comunity activities to date is discussed bel ow.

2.4.1 Conmmunity Relations Activities

Andersen AFB conducted interviews with 67 community nenbers in 1992. On the basis of these
interviews, it conpleted a CRP in 1993. The CRP was continually updated as the program evol ved
In 1994, Anderson AFB established a Technical Review Conmittee (TRC) with representatives from
Governnent of Quam agencies, U S. Congressional Del egate Underwood's of fice, the Guam
Legi sl ature, Mayor's offices, Quam Chanber of Commrerce, USEPA, and the Water and Energy Research
Institute at the University of GQuam In 1995, Andersen AFB converted the TRCto a Restoration
Advi sory Board (RAB) by adding representatives fromthe |local community. The RAB neets quarterly
and neetings are open to the public. The RAB serves as a focal point for environmental exchange
bet ween Andersen AFB and the |ocal community. Andersen AFB has infornmed RAB nenbers and the
public of their option to apply for a TAG



Ander sen AFB published a notice of the availability of the Rl report, FS report, and Proposed

Pl an for the MARBO Annex in the Pacific Daily News from Cctober 8 through Cctober 10, 1997. The
noti ce announced the 30-day public comment period from Saturday, Cctober 10 to Tuesday, Novenber
10, 1997. A press release was also distributed to newspaper, radio, and tel evision conpanies
announci ng the public nmeeting and public coment period. Andersen AFB nmade these reports, the
Proposed Plan, and all | RP docunents available at the Informati on Repositories and

Adm ni strative Record files shown bel ow.

Installation Restoration Program Nieves M Flores Menorial Library
36 CES/ CEVR 254 Martyr Street

Unit 14007 Agana, Guam 96910

Ander sen AFB, Quam Tel ephone: (671) 475-4751, 4752,
APO AP 96543- 4007 4753, or 4754

Tel ephone: (671) 366-5080 Contact: Christine Scott-Smth

Contact: Marriane M cl at

Uni versity of Quam

Federal Docunents Depart nment
RFK Library, UOG Station
Mangi | ao, Guam 96923

Tel ephone: (671) 735-2321
Contact: Ken Carriveau

Andersen AFB distributed the Proposed Plan to all parties identified in the CRP including
governnent officials, elected officials, media, private organi zations, and interested comrunity
nmenbers. Andersen AFB presented a summary of proposed renmedial alternatives and solicited
comrents on the Proposed Plan at a public neeting on Friday, Cctober 24, 1997 at the GQuam

H lton. Representatives from Andersen AFB, CGEPA, and USEPA were present at the neeting to
answer questions, and a transcript of this neeting was nade available to the public. An official
transcript of the neeting mnutes is available in the Adm nistrative Record.

Significant comments, criticisns, and nodifications are included in the responsi veness summary
of this docurment. A notice of this docunent's availability in the Admnistrative Record File
will be published in the Pacific Daily News after it is signed.

2.5 SCOPE AND ROLE OF OPERABLE UNFT WTH N THE SI TE STRATEGY
Andersen AFB elected to use an Operable Unit or "QU' approach to manage the investigation and

remedi ati on of environmental conditions at the facility. The OUs described in the 1993 FFA were
selected to:

. Expedite the conpletion of investigation activities;

. Eval uate sites with simlar locations and potentially simlar requirenments as a
group;

. Conpl ete renedi al design investigations at sites where closure decisions had been

previously reached with the Governnent of Quam and

. Provi de a screening nechanismfor evaluating newy or tentatively identified sites
for inclusion in the RI/FS.

The site investigations and studies at the MARBO Annex were conducted under the designation of
QU 2 and QU 3. QU 3 consists of all of the sites |ocated on the MARBO Annex. This QU addresses
soil and wastes associated with past activities. QU 2 consists of the groundwater in four
subbasi ns (Yigo, Andersen, Agafa Qumas, and Fi negayan) |ocated under Andersen AFB properties
(i.e., the North and Northwest Fields, MARBO Annex, and Harnmon Annex). Mst of the MARBO Annex
is underlain by the Yigo subbasin (Figure 2-7). In 1996 (while the QU 2 RI/FS and QU 3 RI/FS
were in progress at the MARBO Annex), the GEPA, USEPA Region | X, and Andersen AFB Renedi al

Proj ect Managers (RPMs) reorgani zed the Andersen AFB Qus. As a result, the MARBO Annex soils and
groundwat er are now eval uat ed together as the MARBO Annex QU.

The MARBO Annex QU is one of four QUs at Andersen AFB, and the nobst advanced in the CERCLA



regul atory process. Andersen AFB has selected a soil renoval renedy for three sites at the MARBO
Annex, thus addressing the principal threat of exposure to soils through renoval. Andersen AFB
has sel ected a soil cover for the fourth site (Waste Pile 7), addressing the principal threat of
exposure to soils by mtigati ng exposure to soils which exceed heal t h-based | evel s.

2.6 SUMVARY CF SI TE CHARACTERI STI CS

This section presents a summary of the contam nant screening process, with an overview of site
contami nation and potential routes of exposure

2.6.1 Cont am nant Screeni ng Process

As described in the QU 3 R (ICF, 1996), soil analytical data obtained fromeach di sposal/spil
area was conpared to several screening criteria in order to determ ne whether or not detected
conmpound(s) in a particular area warranted consideration for potential health or ecol ogi ca
risk.

The screening criteria are human heal th-ri sk based formul ati ons whi ch have been approved by
Regi on | X USEPA and the CEPA; the application of these criteria to human health risk is
addressed in Section 2.7. The cl eanup perfornmance standards are Region | X Residentia
Prelimnary Renediation CGoals (PRGs). For sone inorganic conpounds (i.e., netals) at the MARBO
Annex, the background concentrations exceed the PRGs, in which case the soil analytical data are
then conpared to background netals' concentrations. The background netals' concentrations at
Andersen AFB and the MARBO Annex are based on a statistical analysis of sanples obtained during
the QU 3 Rl investigation. The conparison to background concentrati ons assesses whet her the
nmetal s which were detected are naturally occurring in soil, or are potentially a byproduct of
human activities. Lead concentrations in soil were conpared to the USEPA s screening residentia
concentration of 400 ng/kg.

The first step in the screening process was a conparison of the maxi mum concentration of each
detected constituent to the appropriate screening criteria. If the maxi numconcentration of a
constituent exceeded the screening criteria, then the constituent was considered a Constituent
of Potential Concern (COPC. The second step in the screening process was to assess the frequency
of distribution of the COPC(s) at the site and/or disposal area. Potential exposure to site
contam nants is a function of the frequency and distribution of the constituents in the soil
referred to as Exposure Point Concentrations (EPC. The EPC is calculated to quantify the
Reasonabl e Maxi mum Exposure (RVE) scenario, defined by the USEPA as the "hi ghest exposure that
is reasonably expected to occur at the site." The EPC was the | esser of the 95% Upper Confidence
Limt (UCL) of the nean and the nmaxi mum concentration. In the case where there were only one,
two or three sanples obtained, the maxi mum concentration was utilized as the EPC. The third step
was to conpare the EPC to the screening criteria. If the EPC exceeded the screening criteria,
the constituent was retained as a Constituent of Concern (COC), and carried in to the risk

eval uation stage. In sone cases, where a netal's EPC only slightly exceeded the screening
criteria, the netal was not retained as a COC (I CF, 1996)

The foll owi ng subsections sunmmarize the constituents that were detected at each site, and those
that were identified as COPCs and further screened to COCs. The maxi mum and mi ni num
concentration of detected constituents at each site are shown on Table 2-1; the resulting COPCs
and COCs for each site are shown on Table 2-2. Sonme of the sites have been subdivided into
discrete spill/disposal areas. Only those spill/disposal areas where COCs have been identified
are summarized in Table 2-2.

<I M5 SCR 98041AJ)>



Par amet er Units

cobal t ng/ kg
Copper g/ kg
Iron ng/ kg
Magnesi um g/ kg
Manganese g/ kg
Ni ckel ng/ kg
Pot assi um g/ kg
Silver ng/ kg
Sodi um ng/ kg
Vanadi um g/ kg
Zi nc ng/ kg
Mer cury g/ kg
Thal I'ium ng/ kg

Arsenic ng/ kg
Lead g/ kg

Vol atile Organic Conpounds

Acet one 19/ kg
Benzene 19/ kg
2- But anone( MEK) 19/ kg
Carbon disul fide 1g/ kg
Chl or obenzene 19/ kg
Et hyl benzene 19/ kg
2- Hexanone 1g/ kg
4- Met hyl - 2- pentanone (M BK 1g/kg
Tetrachl or oet hene 19/ kg
Tol uene 19/ kg
Xyl enes (total) 19/ kg
NUTRI ENTS

Organic Carbon, Total ng/ kg
Organic Carbon, Total (% %
Ni trogen, Total Kjeldahl ng/ kg
Phosphorus, Total as P g/ kg
PH (s.u.) S. u.

Total Petrol eum Hydrocarbons

Di esel 19/ kg
Gasol i ne 19/ kg
JP4 19/ kg

ND - Not Detected Above Report Fornat
NA - Not Anal yzed

Resi denti al
Soi | PRG

4,600
2,800
None
None
380
1,500
None
380
None
540
23,000
23

0.38
400

2,000, 000
1,400
8, 700, 000
16, 000
160, 000
690, 000
None
5,200, 000
7,000
1, 900, 000
990, 000

None
None
None
None
None

None
None
None

Backgr ound
conc.

29
72.2

3,150
242.5

14.9
206
111

0.28
1.42
62
166

Site 20 -
Waste Pile 7

Range of Detection

ND- 26. 5
26.2-15, 200
3, 200- 158, 000
159-3, 610
60.1-1, 970
ND- 250
ND- 393
ND-10. 5
48. 6- 469
17.9-181
37.5-9, 280
ND- 2. 19

ND-1.13
ND- 435
56. 5-18, 500

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND-5. 7
ND

ND- 26, 300
0.8-2.4
1,570
747
7.70

22,000-53, 000
ND
27, 000- 54, 000

TABLE 2-1

SO L ANALYSI S RANGE OF DETECTI ONS

MARBO ANNEX
(Page 2 of 2)

Site 22 -
Waste Pile 6

Range of Detection

Site 23 -

Waste Pile 5
Range of Detection

ND- 29. 5 ND- 33. 8
ND- 2, 500 13.5-132
71.2-498, 000 15, 900- 330, 000
10. 5-3, 630 70.1-2,930
4.67-3,650 133-3, 750
ND- 269 23.8-292
ND- 488 ND- 416
ND- 386 ND- 4. 39
ND- 860 42.3-351
ND- 281 2.91-203
2.64-3,120 20.4-1, 330
ND- 4. 23 ND-5. 14

ND- 1. 84 ND- 1. 85
ND- 93. 3 4.14-138
4.11-5,910 9. 28- 38, 800
ND- 130 ND- 440
ND ND-7.1
ND- 92 ND- 230
ND ND- 17

ND- 0. 82 ND
ND-1.7 ND- 220
ND ND- 840
ND ND- 35
ND ND- 130
ND- 21 ND- 220
ND- 4. 6 ND- 1, 300
NA NA
0.73-4 0.26-37.7
5,170 4,930
956 2,400
7.4 7.20
NA NA
NA NA
NA NA

PRG - Prelimnary Renediation Coa

Background val ue not cal cul ated for

Site 24 -
Landfill 29
Range of Detection

ND- 36
3.13-1, 880
1, 800-129, 000
938- 3, 460
37.1-5,040

ND- 249
ND- 605
ND- 167
ND- 256
4.29-207
13.7-3, 450
ND-1.74
ND- 1. 53
0.378-71.3
7.86-18, 700

ND- 18
ND
ND- 11
ND
ND
ND
ND-9. 1
ND- 10
ND
ND- 2. 2
ND

NA
0.27-12.2
8,810
2,200
7.1

$5%8

organics and nutrient nmetals

Site 37 -
War Dog Borrow Pit
Range of Detection

ND- 18. 4
ND- 35. 6
195-69, 500
841- 3, 040
5.49-2,550
ND- 143
ND- 146
ND- 3. 81
18.2-121
ND-111
ND- 402
ND- 0. 139
ND-1.73
ND- 35. 6
0.607-833

ND-9. 2
ND
ND-9.5
ND
ND
ND
ND
ND
ND
ND-3.7
ND

NA-5. 4
1, 160
167

£%%8

Site 38 -
MARBO Laundry
Range of Detection

ND-21. 2
8.42-52.6
8, 550- 122, 000
1, 330- 2, 600
266- 2, 660
13-192
ND- 263
ND
72.9-158
15.1-198
33-198
0.0606- 0. 818
ND- 1. 74
5. 45-60. 20
50. 80- 4, 210

22%%% 22%%%%zz2°%%¢

£5%



Site 20 (Waste Pile 7)

Waste Pile 7 is an abandoned quarry that is partially filled with waste (prinarily
construction/netal debris), and is covered with soil, vegetation, and scattered surficial

debris. Several organi c conpounds were detected in the surface and subsurface sanples. The

det ect ed organi ¢ conpounds included pesticides (al pha-chl ordane, gamma-chl ordane, 4,4'-DDE

4,4' -DDT, and dieldrin), Aroclor 1260, toluene, and bis(2-ethyl hexyl)phthal ate. The pesticide
concentrations and frequency of detections indicated that these conpounds are likely related to
past site activities. Aroclor 1260 was found in only two sanples but these concentrations are
also likely related to past site activities because waste el ectrical conponents were observed at
the site. Because toluene was not detected during the active soil gas surveys, and was detected
infrequently and at very low levels, the presence of this volatile organic conpound (VOO in two
subsurface soils is not believed to be significant. Bis(2-ethyl hexyl)phthal ate was detected in
several sanples, but these concentrations were qualified because the conpound was al so detected
in blank sanples, therefore the bis(2-ethyl hexyl)phthal ate detections are not believed to be
significant. Inorganic analytes were detected in the surface and subsurface soils, however

based on the frequency and magni tude of detections these anal ytes (except |ead), were considered
to be representative of background conditions. A range of organic and inorganic detections for
all sanples is presented in Table 2- 1

Based on maxi mum concentrations, the COPCs at Site 7 were identified as 4-4'-DDE, 4-4'-DDI,
Aroclor 1260, D eldrin, alpha-chlordane, gamma-chl ordane, alum num antinony, arsenic, copper

|l ead and beryllium Based on the frequency and distribution of these constituents at Site 7, the
COCs were identified as 4-4'-DDE, 4-4'-DDT, Aroclor 1260, Dieldrin, alpha-chlordane,
gamma- chl ordane and | ead, estinmated over an area of approximately two acres by 11-feet deep

A summary of COPCs, the cal cul ated EPCs, and COCs are shown on Table 2-2



SI TE

Site Nane Area
Site 20

(Waste Pile 7)

Site 22 Car Battery
(Waste Pile 6) Area

Radi o Battery
Area

Unknown
Battery Area

Asphalt Drum
Pile

Roof i ng
Material Pile

Met al Debris
Pile

Enpty Drum
Pile

TABLE 2-2

CONSTI TUENT SCREEN NG
(Page 1 of 2)

Screening Criteria b (ng/kg)

COPC a

4-4' - DDE
4-4' - DDT
Arocl or 1260
Dieldrin
Al pha- chl or dane
Ganmma- chl or dane

Al um num
Ant i nony
Arsenic

Copper
Lead
Beryl i um

Ant i mony
Lead

Ant i nony
Cadm um
Lead
Manganese

Lead

Benzo( a) ant hracene
Benzo(a) pyrene
Benzo(Kk) f | uor ant hene
Arsenic
Beryl | ium
Chr omi um
Lead

Benzo( a) pyr ene
Benzo(a) f | uor ant hene
I ndeno(l, 2, 3- cd) pyrene
Arsenic
Chr omi um

Cadm um
Silver

Beryl Iium
Chr om um

Backgr ound

63
6.5
166

3, 150

166

REES

3.34
1, 080
166

62
1, 080

6.5
15

3.34
1,080

PRG Lead EPC c coc d
1.3 NA 6.7 4-4' - DDE
1.3 NA 6.2 4-4' - DDT
0. 066 NA 4.4 Arocl or 1260
0.028 NA 0.12 Dieldrin
0.34 NA 0. 44 Al pha- chl or dane
0.34 NA 0. 38 Gamma- chl or dane
77,000 NA 57, 700 Lead
31 NA 43.9
0.38 NA 27.5
2, 800 NA 365
400 400 3, 604
0.14 NA 3.63
31 NA 823 Ant i mony
400 400 5,910 Lead
31 NA 71 Ant i nony
38 NA 41.9 Cadmi um
400 400 1, 560 Lead
380 NA 3,190
400 400 3,410 Lead
0.61 NA 1.9 Benzo( a) ant hracene
0.061 NA 1.5 Benzo(a) pyrene
0.61 NA 7.6 Benzo(a)fl uorant hene
0.38 NA 73.8 Arsenic
0.14 NA 3.5 Chr omi um
210 NA 1, 270 Lead
400 400 903
0. 061 NA 15 Benzo( a) pyr ene
0.61 NA 32 Benzo( a) f | uor ant hene
0.61 NA 5.6 I ndeno( 1, 2, 3- cd) pyrene
0. 38 NA 65.8
210 NA 1,120
38 NA 183 Cadmi um
380 NA 386
0.14 NA 3. 66 Chrom um
210 NA 1,290



TABLE 2-2

S| TE CONSTI TUENT SCREENI NG
(Page 2 of 2)

Screening Criteria b (ng/kg)

Site Nane Area COPC a Backgr ound PRG Lead EPC c CccC d
Site 23 Al um num 173,500 77,000 NA 152, 000 No CCs e
(Waste Pile 5) Ant i mony 63 31 NA 16. 25
Arsenic 62 0. 38 NA 37.6
Beryl i um 3.34 0.14 NA 2.62
Chr om um 1, 080 210 NA 720
Lead 166 400 400 79.7
Manganese 3,150 380 NA 1,715
Site 24 Sur face Drum Ant i mony 63 313 NA 224 Ant i mony
(Landfill 29) Area Arsenic 662 0. 38 NA 67.3 Lead
Lead 166 400 400 18, 700
Subsur f ace Ant i mony 63 31 NA 123 Ant i mony
Metal Area Lead 166 400 400 1,120 Lead
Site 37 Lead 166 400 400 833 Lead
(War Dog
Borrow Pit)
Site 38 Bui | di ng Arocl or 1254 NA 0. 066 NA 1.9 Arocl or 1254
( MARBO Sur r oundi ngs Gamra- chl or dane NA 0.34 NA 0. 46
Laundry) Al um num 173, 500 77,000 NA 117, 011
Beryl | ium 3.34 0.14 NA 2.7
Chr omi um 1, 080 210 NA 845
Sout h Arocl or 1254 NA 0. 066 NA 26 Arocl or 1254
Tr ansf or mer Gamma- chl or dane NA 0.34 NA 0. 69 Lead
Lead 166 400 400 4,210
Nort h Arocl or 1254 NA 0. 066 NA 1.5 Aroclor 1254
Tr ansf or mer Lead 166 400 400 3, 080 Lead
Not es:

a COPC is Constituent of Potential Concern if maxi mum concentration exceeds screening criteria.

b Screening criteria based on health-risk based PRGs unl ess background netals concentrations are higher.
nmy/ kg per Regi on VI USEPA Lead Mbdel .

c EPC is Exposure Point Concentration which is based on the 95% Upper Confidence Limt. This is considered a Reasonabl e Maxi mum
Exposure Scenari o based on the statistical concentration and distribution of contam nants throughout the disposal area.

d COC is Constituent of Concern if EPC exceeds screening criteria.

e EPC concentrations at Site 23 were bel ow the screening criteria, thus no COCs were identified.

f Lead was detected above screening criteria in only one isolated sanple at a depth of 11-feet below ground surface in a test pit.
the isolated nature of the sanple, this was not considered a health risk.

Lead screening criteria is 400

Due to



Site 22 (Waste Pile 6)

The investigation of Waste Pile 6 identified surface debris but no buried wastes. Severa
pesticides were detected in the surface and subsurface soil sanples collected fromthe three
battery areas, including 4,4'-DDD, 4,4'-DDE, 4,4'-DDT, endrin, and beta-BHC. The concentrations
were relatively lowand likely the result of routine pest control operations. Acetone, nethy

et hyl ketone (MEK), and bis(2-ethyl hexyl)phthal ate were detected at |ow | evel s, and were
believed to be insignificant. O ganic conpounds were al so detected at the remaining four

di screte/ di sposal areas. Site-related polycyclic aromatic hydrocarbons (PAHs) were detected
under and around the Asphalt Drum Pile and Roofing Material Pile, as well as other VOCs
(acetone, chl orobenzene, ethyl benzene, toluene, and total xylenes). The VOC concentrations were
low and believed to be insignificant. Project inorganic analytes were detected in the surface
and subsurface soils at each of the discrete/disposal areas. The concentrations of many of these
anal ytes were considered to be representati ve of background conditions, however sone of the

i norgani c detections were believed to be caused by the associ ated debris. A range of organic and
inorganic detections for all sanples is presented in Table 2-1

Based on naxi mum concentrations, COPCs were identified at each discrete disposal area, including
benzo(a) ant hracene, benzo(a)pyrene, benzo(k)fl uoranthene, indeno(l,2,3)pyrene, antinony,

cadm um arsenic, chromum silver, beryllium nanganese and | ead. Based on the frequency and
distribution of these constituents within each disposal area, the COCs were identified as
benzo(a) ant hracene, benzo(b)pyrene, benzo(a)fl uoranthene, indeno(l,2,3)pyrene, antinony,

cadm um arsenic, chromum and lead, estimated at a total volune of approximately 130 cubic
yards. A summary of COPCs for each disposal area at Site 6, the cal cul ated EPCs, and COCs for
each disposal area are shown on Table 2-2

Site 23 (Waste Pile 5)

Waste Pile 5 is a trench-style landfill that consists of several |arge trench-like waste

di sposal cells containing nostly nunicipal waste. Several organic conpounds were detected in
sone of the surface and subsurface sanples. Acetone and tol uene were detected in severa
subsurface soil sanples at low levels. It is unlikely that these two VOCs are site-related, and
the I ow | evel presence of these VOCs is not believed to be significant. G her VOCs (benzene,
MEK, methyl isobutyl ketone (MBK), PCE, ethylbenzene, 2-hexanone, and carbon disulfide) were
detected in two subsurface sanples that contained organic wastes such as paint froma paint can
and/ or deconposi ng cardboard observed in a test pit. These detections are likely related to the
debris, but the | ow concentrations and the mini mal anount of organic waste suggests that the
presence of these VOCs is not significant. The SVOC, di-n-butyl phthal ate was detected in one
surface sanmple, and is not believed to be significant. Project inorganic anal ytes were detected
in the surface and subsurface soils. Based on the frequency and nagnitude of inorganic compound
detections at Waste Pile 5, they were considered to be representative of background conditions
A range of organic and inorganic detections is presented in Table 2-1

Based on maxi mum concentrations, the COPCs at Site 23 were identified as al um num antinony,
arsenic, chromium beryllium manganese and | ead. Based on the frequency and distribution of
these constituents within each disposal area, there were no COCs identified at Site 23. A
summary of COPCs for Site 23, and the cal cul ated EPCs, are shown on Table 2-2

Site 24 (Landfill 29)

Soil sanples collected fromthe Surface Drum Area and Metal Debris Area in Landfill 29 contained
several organic conpounds (acetone, toluene, MEK, M BK, and 2-hexanone). Because these VOCs were
not detected during the active soil gas surveys, and were detected at very low levels, their
presence in the subsurface soils is not believed to be significant. Project inorganic anal ytes
detected in the surface and subsurface sanples fromthese two areas were considered to be
representative of background conditions. However, sone of the inorganic detections were believed
to be caused by the associated debris. Sanples were also collected fromthe area outside of the
Surface Drum Area and Metal Debris Area. Organi c conpounds were not detected in these soi

sanpl es. Project inorganic anal ytes were detected in the soil sanples, but all detections were

| ess than screening levels. A range of organic and inorganic detections for all sanples is
presented in Table 2-1



Based on naxi mum concentrations, the COPCs at the two disposal areas at Site 24 were identified
as antinony, arsenic, and | ead. Based on the frequency and distribution of these constituents
within each disposal area, COCs were identified as antinony and |l ead, estimated at a tota

vol ume of approximately 35 cubic yards. A summary of COPCs for each disposal area at Site 24,
the cal cul ated EPCs, and COCs for each di sposal area are shown on Table 2-2

Site 37 (War Dog Borrow Pit)

The War Dog Borrow Pit is an area landfill that contains waste autonobile parts. Organic
conmpounds were detected in sone of the subsurface sanples. Acetone, toluene and MEK were
detected in subsurface soil sanples at lowlevels. It is unlikely that these VOCs are
site-related, and the | owlevel presence of these VOCs is not believed to be significant.

Bi s(2- et hyl hexyl ) pht hal ate was detected in one subsurface soil sanple and butyl benzyl phthal ate
was detected in two subsurface soil sanples. However, these |ow | evel concentrations were not
believed to be significant. Project inorganic analytes were detected in the surface and surface
soils, however, the concentrations of these analytes (except |ead) were considered to be
representative of background conditions. A range of organic and inorganic detections is
presented in Table 2-1

Based on naxi mum concentrations, the only COPCidentified at Site 37 was | ead. Lead was retai ned
as a COC but not considered a health risk due to the isolation of the sanple. This is shown on
Table 2-2. O the 14 soil sanples obtained at Site 37, |ead was detected above the 400 ng/kg
screening criteria only once (at 833 ng/kg). This was obtained froma depth of 11 feet bgs, from
the bottomof a test pit.

Site 38 (MARBO Laundry)

The MARBO Laundry was a mlitary laundry facility that was nodified with the addition of a dry
cleaning facility in 1970. Since 1974, the building has had other uses such as a storage
facility for furniture. The building was renovated i medi ately before and during the QU 3
sanpling. There were no SVOCs detected in the surface soil sanples obtained fromthe MARBO
Laundry. Pesticides and PCBs were detected in sone of the sanples, including al pha-chl ordane,
gamma chl ordane, 4-4'DDE, Dieldrin, Endrin and Arocl or 1254. These conpounds are consi dered
representative of past activities. Project inorganic analytes were also detected and were
consi dered representative of background conditions, with the exception of lead. A range of
organic and inorganic detections is presented in Table 2-1.

Based on nmaxi mum concentrations, the COPCs at the Site 38 were identified as Arocl or 1254,
gamma- chl ordane, beryllium chromum |ead and al um num Based on the frequency and distribution
of these constituents, COCs were identified as Aroclor 1254 and lead, estinated at a tota

vol ume of approximately 135 cubic yards. A summary of COPCs for each disposal area at Site 38
the cal cul ated EPCs, and COCs are shown on Table 2-2.

2.6.2 Potenti al Routes of Exposure

Practices at all sites have potentially affected surface and subsurface soil. Under present
conditions, potential current receptors include a maintenance worker and trespasser. Under
future conditions, potential residential receptors include a naintenance worker and trespasser
as well as a resident and construction worker. Present and future potential receptors are the
sane for all of the sites because current and future | and use and accessibility are simlar
Therefore, under current conditions, the nost likely receptors at these sites are a nmi ntenance
wor ker and a trespasser. Each of these receptors woul d be exposed to surface soils. Under future
conditions, potential exposure to site constituents is evaluated for a hypothetical construction
worker. This receptor may be involved in the construction of a residential devel opnent, and
coul d contact subsurface soil via digging activities. Simlarly, a hypothetical future resident
may be exposed to subsurface soil that mxed with surface soil during digging activities.

Potential routes of exposure for all receptors include incidental ingestion and dermal contact
of soils. Inhalation of soil particles is not considered to be a significant pathway for surface
soils due to the nature of the constituents of concern. Under current conditions,

wi nd-generation of particles is likely to be insignificant because all of the MMRBO sites are
extensively vegetated, or in the case of MARBO Laundry, paved. Airborne particles could be
generated during digging activities, so inhalation of particulates may be a potential route of



exposure for the construction worker for subsurface soils. This pathway woul d not be conplete
for a residential receptor because the ground in residential areas would be assunmed to be
covered by buildings, pavenent, and vegetation. Wth regard to inhalation of volatiles at each
site, active soil gas sanpling failed to detect volatile constituents. In addition, detections
of VOCs in subsurface soil sanples at the sites were all bel ow screening val ues. For these
reasons, inhalation of VOCs was not eval uated as an exposure pat hway.

2.7 SUMVARY CF SI TE RI SKS

Heal th Risk. The human health risk assessnent was based on the guidance, Region | X Prelimnary
Remedi ati on Goals (PRGs) Second Hal f 1995 (USEPA, 1995), per the request of Region | X USEPA. The
PRG s were sel ected as cl eanup perfornmance standards. Based on this approach, exposure point
(concentrations (EPCs) for site COCs were conpared directly to Region I X PRGs for cancer or
non-cancer effects. The exposure assunptions and toxicity assessnent information, including
cancer potency factors and non-cancer reference doses, used in the devel opnent of Region IX
PRGs, are docunented in the PRG gui dance (USEPA, 1995). A copy of the this guidance is included
in this ROD as Appendi x A

As noted in Section 2.6, background concentrations for inorganic chemcals and a | ead
concentration of 400 ng/kg were also utilized as screening criteria. After a COC was identified
follow ng the screening process outlined in Section 2.6.1, the constituent was utilized for the
quantification or risk within each site and/or discrete source area. For COCs that exert

carci nogeni ¢ effects, the chem cal -specific EPC was divided by the cancer PRG The resultant
EPC/ PRG ratio was then nmultiplied by 1 x 10 -6 to derive a chem cal -specific cancer risk. For
chem cal s that exert non-carcinogenic effects, the EPC was divided by the non-cancer PRG The
resultant EPC/PRGratio is equal to the chemcal -specific hazard i ndex. Chem cal -specific cancer
ri sks and hazard indices were sumed across all COCs to derive a total cunulative cancer risk
and hazard index for each site and/or discrete source area.

The USEPA considers a risk of less than 1x10 -6 (one in one mllion) to be protective of human
health, and uses this value as the point of departure. The USEPA has devel oped the risk
managenent range of 1x10 -6 to 1x10 -4 (one in ten thousand), as the target for managi ng cancer
ri sk. The hazard index cal cul ates potential non-cancer risks (e.g., skin |esions, decreased
fertility, organ damage) that nay be caused by exposure to a conpound or group of conpounds.

For non cancer risk, the EPA has recommended a hazard i ndex equal to or |ess than one. A hazard
i ndex nunber bel ow one indicates that non-cancer health effects are not expected

Based on this assessnent, a human health risk was identified at one or nore discrete disposal
areas within Sites 20, 22, 24 and 38. There were no CCOCs identified at Site 23, and the isolated
| ead sanple obtained fromthe bottomof a test pit at Site 37 was not considered a health risk
A summary of the estimated health risk for potential future residents at each site is shown

bel ow and on Table 2-3

. A potential cancer risk of 2x10 -4 and potential H of 4 was identified at the 1.84-
acre area of Site 20 (Waste Pile 7), based on el evated concentrations of PCBs,
pesti cides and | ead;

. A potential cancer risk range of 2x10 -12 to 5x10 -4 and H range of 0.01 to 27 was
identified at the six disposal areas at Site 22 (Waste Pile 6), based on el evated
concentrations of metals and PAHs;

. A potential cancer risk of 4xI0 -13 to 2xI0 -4, and an H range of 4 to 10 was
identified at the two disposal areas at Site 24 (Landfill 29), based on el evated
metal s concentrations

. A potential cancer risk range of 5x10 -5 to 4xl0 -4 and H range of 1 to 19 was
identified at the three disposal areas at Site 38 (MARBO Laundry), based on
el evated concentrati ons of PCBs and netal s.

<I M5 SRC 98041AK>

The QU3 R Report (ICF, 1996) identified uncertainties in the human health risk assessnments for
the above sites. The presence of uncertainty is inherent in the risk assessnent process.



Generally, uncertainties in risk assessnent typically result fromlimtations in the avail able
net hods, information, and data used in the hazard identification, exposure assessnent, toxicity
assessnent, and risk characterization steps. For nmany of the discrete source areas that were
evaluated in the QU3 R, the nature and extent of contam nation was characterized by only one
sanple, collected in order to |ocate the highest concentrations of constituents. The maxi num
det ected concentration, or 95 percent upper confidence limt (UCL), was assuned to represent
the concentration (i.e., EPC) to which nost people are exposed all of the tinme. Additionally,
the cal cul ated EPCs for several inorganic chemcals (e.g., alumnum arsenic, beryllium and
chromun) were less than their respective background threshold |l evels. Furthernore, cancer risks
and non-cancer H's were cal cul ated based on the use of integrated PRGs which assune that
ingestion, dernal, and inhalation routes of exposure are conplete; the only receptor identified
in the conceptual site nodel with inhalation as a conpl ete exposure pathway was a construction
wor ker. The conclusions of the QU3 R Report (ICF, 1996) indicate that nobst sources of
uncertainty in the human health risk assessnent erred on the protective side, and that the
cancer risks and non-cancer H's reported for Sites 20, 22, 24, and 38 nost |ikely represent
overestimates. Site-specific, tabulated summaries of the significant sources of uncertainty in
the human health risk assessnment are included in Appendix B of this ROD.

Based on the potential risks associated with Sites 20, 22, 24, and 38, actual or threatened

rel eases of hazardous substances fromthese sites, if not addressed by inplenenting the response
actions selected in this ROD, nay present an immnent and substantial endangernent to public
heal th, welfare, or the environnent.

Ecol ogi cal Ri sk. The ecol ogical risk assessments for the QU 3 sites were conducted in accordance
wi th USEPA gui dance (USEPA, 1989b). The objectives of the ecological risk assessments were to
(1CF, 1996):

. Qualitatively characterize the potential ecological receptors that have been
observed or could be present in terrestrial habitats on or adjacent to each of the
sites;

. Qualitatively and quantitatively characterize the potential effects of the

identified chenicals of potential concern in soils at each of the sites to potentia
ecol ogi cal receptors;

. Assess potential exposures of ecological receptors to chenicals of concern in soils
at each of the sites; and

. Characterize the risks associated with exposures of ecol ogical receptors to the
chem cal s of potential concern in soils at each of the sites under current
condi tions.

The framework is conceptually simlar to the approach used for the human health risk assessment
but distinctive in its enphasis in three prinmary areas: 1) The ecol ogi cal risk assessmnent
considers effects beyond those on individuals of a single species and may exam ne effects on
popul ations, comunities, or ecosystems; 2) Wile there are general classes of ecol ogi cal val ues
that can be defined and shoul d be considered in any ecol ogi cal risk assessment, there is no
single specific set of ecological resources to be protected that can be generally applied to
every site, because of differences in the specific receptor habitats and their biol ogica
communities; 3) If needed, the ecol ogical risk assessnent can consider non-chem cal as well as
chem cal stressors. However, no site-specific, non-chenical stressors were identified in
association with these sites, therefore, only chem cal stressors were evaluated. In accordance
with this framework, an ecol ogical risk assessnent was conducted at five of the sites; (an

ecol ogi cal risk assessment was not conducted at the MARBO Laundry because the site is a building
surrounded by nmaintained | awn and there are no ecol ogi cal receptors).

Three receptors were eval uated based on species with the greatest exposure to COCs and their

rel evance to the overall ecosystens. These species were the blue-tailed skink (Enmoia

caerul eocanda), terrestrial plants growing at the sites, and soil invertebrates (earthwornmns).
Because there is little chenmical toxicity data on reptiles, ecological risks to the blue-tailed
skink were not quantified. Instead, qualitative observations were made of skinks during the
ecol ogi cal habitat survey for QU 3. Biologists counted the nunber of skinks observed while



wal ki ng al ong paths cut at 50-foot intervals across each site. Popul ations of blue-tailed skinks
wer e conpar abl e between the sites under investigation and off-site locations with simlar
habitat. Risks to terrestrial plants were al so eval uated based on the habitat survey. Vegetation
was generally lush, and there were no significant observations of stressed vegetation.

Potential effects on earthworns were eval uated quantitatively, where COPCs were identified based
on those chem cals that exceeded background threshold values in nore than one or two sanpl es,
that had a frequency of detection greater than 5% and that were not considered essenti al
nutrients (e.g., calcium iron, nagnesium potassium and sodiun).

Based on this assessnent the ecological risk assessnment did not identify any sites with a
potential for adverse ecol ogical effects based on the nean concentrations of the COPCs. Details
of the ecological risk assessnent are included in the QU 3 R (ICF, 1996).

2.8 DESCRI PTI ON OF ALTERNATI VES

The remedi al objective at each site is to reduce cancer risk to within or |Iess than the target
risk range of 1x10 -6 to 1x10 -4, and non cancer risks to a Hazard Index less than 1. The

remedi al action objective for |ead contam nated soils is to reduce lead in the soil to
concentrations |less than 400 ng/kg. Four renedial alternatives were evaluated for the soil sites
at the MARBO Annex. One of the four alternatives was then selected for each site after an

anal ysis of site specific conditions. The four alternatives which were evaluated to address
estimated health risk at each site are:

. No Acti on;
. Institutional Control;
. Soil Cover; and
. Soi |l Renoval .
2.8.1 No Action (Alternative OU3-A)

The NCP and CERCLA, as anended, require the evaluation of a No Action alternative as a baseline
for conparison with other renedial technol ogies. No Action represents a pure no action scenario.
Under this alternative, no control or active treatnment of the site soils or waste materials is
perforned. Potentially inpacted media, therefore, remain at the site. The no action alternative
does not decrease human health risks associated with exposure pathways at inpacted sites.

2.8.2 Institutional Control (Alternative QU3-B)

Institutional Control utilizes specific controls to reduce the probability of exposure to
impacted media at disposal/spill areas at a site, but no action with respect to site soils or
waste materials is performed to renediate the constituents of concern. Institutional Control
consi sts of the follow ng conmponents:

. Site Controls;
. Publ i ¢ Educati on; and
. Periodic Site Review

Site Controls. Fencing would be constructed and signs would be used to restrict access to the
site. To ensure that human health and the environnent are protected in the future, deed
restrictions will be inplenented to place |egal constraints on the future use of sites not used
by the mlitary.

Publ i c Education. Public education prograns would be devel oped to inform Andersen AFB personnel
and | ocal residents of potential risks. The public education effort under the Institutional
Control alternative would include public meetings and presentations, press rel eases, and posting
of signs where appropriate. This effort would be conpleted as part of the existing community

rel ati ons program established at Andersen AFB, whose elements include a RAB. The RAB is

conpri sed of menbers fromthe public who have the opportunity to read and conment on | RP
docunents and provide input on project issues, and the nmai ntenance of an Adm nistrative Record.

Periodic Site Review A review of site conditions would be conducted every 5 years. Periodic



reviews include an eval uation of existing and new infornmation along with an assessnent of the
future use of the site. The need for additional renedial neasures would al so be eval uated during
the review

2.8.3 Soil Cover (Alternative OU3-C

The Soil Cover alternative consists of constructing a soil cover over inpacted soils. By
inplenenting this alternative, reductions in constituent toxicity, nmobility, or volune are not
achi eved, but routes of exposure may be elimnated or reduced. The Soil Cover alternative
consists of the follow ng conponents, which include two actions coupl ed together: 1)
constructing a soil cover over the inpacted area; and 2) inplenenting the sanme conponents
associated with the Institutional Control alternative (QU3-B):

. Site Controls;

. Publ i ¢ Educati on;

. Periodic Site Review,

. Site Preparation; and

. Soi| Cover Construction.

Under this alternative, the site controls, public education, and periodic site reviews are the
same as those described for Institutional Control.

Site Preparation. Prior to constructing the soil cover, soil stockpile areas for fill material
wi Il be designated, and appropriate constructi on support plans devel oped (e.g., a Health and
Safety Plan, Quality Assurance Project Plan, and Environnental Response Plan). Air nonitoring
equi pnrent will be set up around the excavation perinmeter to nonitor fugitive dust em ssions. An
equi pnent decontam nation area will be constructed.

Soi|l Cover Construction. The purpose of the soil cover is to reduce exposure to contam nants.

G ading of soils will utilize appropriate heavy construction equipnment. Fill material wll be
stockpiled in designated areas prior to utilizing it as subgrade material. Randomfill
consisting of locally avail able crushed coral will be used to establish a subgrade |ayer up to 6
inches in depth that will be followed with a 12-inch soil layer consisting of clayey silt,

obt ai ned from borrow sources on the island. In addition, a final 6-inch soil layer will be used
to accommpdate the root systemof the vegetation established over the covered area. A fence

woul d be constructed around the site to prevent access during revegetation, and renoved when
revegetation is conplete. Upon conpletion of site preparation and soil-cover construction
activities, the heavy equipnment will be decontam nated and denobili zed.

Approximately two acres of land will utilize the soil cover as the sel ected renedi al
alternative. Costs are discussed in Section 2.10.

2.8.4 Soil Renoval (Alternative QOU3-D)

The Soil Renoval alternative consists of the excavation and di sposal of inpacted soil and has
the foll owi ng conponents:

. Public Meetings;

. Site Preparation;

. Soil and Debris Renoval; and
. Di sposal .

Under this alternative, the public neeting portion of the public educati on conponent of the
Institutional Control alternative will be inplenented. The site preparation activities
identified for the Soil Cover alternative (OU3-C) are applicable. Soil/debris renoval and
di sposal are di scussed bel ow.

Debri s/ Soil Renoval. Debris frominpacted disposal/spill areas will be renoved. Soil with
contam nant concentrati ons exceeding the screening criteria (either PRG s, background val ues
for metals, or 400 ng/kg for lead) will be excavated fromeach inpacted disposal/spill area

where a health risk has been identified. Uilizing the sanple data and results fromthe QU 3 Rl
Report, an excavation plan will be developed to identify the soil/debris to be initially
excavat ed and renoved.



Excavated soil will be stockpiled within the site fromwhich it was renoved, for analytica
testing to determ ne disposal location. Oean soils will be used as backfill, if needed, and the
backfill ed areas conpacted and reveget at ed.

Confirmatory sanpling will be perforned after excavation to verify that soil exceeding the
screening criteria is renoved. Sanples will be collected fromthe excavation area and anal yzed
for site constituents of concern. If analytical results denonstrate that the remaining soi
still exceeds the criteria, additional soil renoval and confirmatory sanpling will be repeated
until the appropriate levels are achieved or until the RPMs indicate that the soil renova
activities should stop. A fornally approved sanpling and analysis plan (SAP) will be foll owed
during perfornmance of confirmatory sanpling.

Di sposal . Inpacted soil and debris exceeding PRG or background will be excavated, anal yzed for
COCs, and characteri zed as RCRA hazardous or non-hazardous wastes. The characterization includes
assessing the two maj or categories which classify a soil waste as either hazardous or

non- hazardous - |isted and characteristic waste. Listed wastes include solid wastes that are
generated by industry and assigned a specific work nunber, including: non-specific source "F"
wastes (40 CFR 261.31); specific source "K' wastes (40 CFR 261.32) and comercial chemical "P"
and "U' wastes (40 CFR 261.33). The soil and debris proposed for disposal at AAFB does not
conformto either of these definitions. A characteristic waste is defined as a waste that is
either ignitable (40 CFR 261.21), corrosive (40 CFR 261.22), reactive (40 CFR 261.23) or toxic
(40 CFR 261.24). The determnation of whether a solid waste is considered characteristically
hazardous is nade by analyzing the soil via the TCLP anal ysis. The TCLP analysis is designed to

conservatively estimate the anobunt of contam nant that may | each out of the soil if the soi

wer e exposed to environmental conditions where water (i.e., rainfall) could potentially

percol ate through the soil. If the results of the TCLP analysis indicate that either of the four
characteristics exceed acceptable levels (4.0 CFR 261, App. Il), then the material is considered

hazardous. QG herwi se, the soil and debris is non-hazardous RCRA waste, and, equivalently,
non- hazar dous CERCLA waste (40 CRF 302. 3).

Soil fromeach renopval area exceeding industrial PRGs will be analyzed by TCLP analysis to

determine if the soil will be regul ated as RCRA hazardous or non-hazardous waste. If the soil is
non- hazardous (i.e., belowthe TCLP criteria), it will be disposed of on site as solid waste at
the Main Base landfill. If the soil is considered hazardous, based on the TCLP analysis, then it
will be consolidated for off-island disposal. Oher non-hazardous excavated debris (not
specifically nentioned above) will also be disposed of in the Main Base landfill. As Land

Di sposal Restrictions are potentially applicable, this may affect the off-island disposition of
sone of the soil and debris that is characterized as RCRA hazardous waste

Pl astic battery casings, batteries, and asphalt debris will be properly disposed of or recycled
according to applicable regulations. It is anticipated that asphalt debris will be recycled.
That which is not recycled and is renoved frominpacted disposal/spill areas will be considered
non- hazardous and di sposed of or recycled as applicable. Batteries will be considered hazardous
wast e and di sposed of accordingly.

Approxi mately 290 cubic yards will be renoved as part of the Soil Renoval A ternative. Costs
are discussed in Section 2.10

2.9 SUWMARY OF COVPARATI VE ANALYSI S ALTERNATI VES
The remedi al alternatives devel oped were anal yzed in detail using the nine evaluation criteria
required by the NCP. These criteria are classified as threshold criteria, prinmary bal anci ng

criteria, and nodifying criteria. Threshold criteria are:

1. Overall protection of human health and the environnent
2. Conpliance with Applicable Rel evant and Appropriate Requirenents (ARARs)



Primary balancing criteria are:

Long-term effecti veness and per nanence

Reduction of toxicity, nobility, or volume through treatnent
Short-term effectiveness

I npl enentability

Cost

Nook~ow

Modi fying criteria are:

8. State/support agency acceptance
9. Community acceptance

The resulting strengths and weaknesses of the alternatives were then weighed to identify the
alternative providing the best bal ance anong the nine criteria. Because each of the sites is
simlar in nature with respect to contam nants, site |ayout, vegetation, and associated renedi a
alternatives, the conparison of the nine CERCLA criteria are applicable to each site. Table 2-4
summari zes this conparison. The cost of each alternative is site specific, which is discussed
separately.

2.9.1 Overall Protection of Human Health and the Environnent

This criterion is an overall assessnment of whether each alternative provides adequate protection
of human health and the environment. The eval uation focuses on a determ nation of the degree

to which a specific alternative achi eves adequate protecti on and descri bes the nanner in which
site risks are elimnated, reduced, or controlled through treatnent, engineering, or
institutional neasures.

Institutional Control, Soil Cover, and Soil D sposal are expected to provi de adequate protection
of human health fromsoils presenting unacceptable risks. In addition, the site controls to be
inplenented with Institutional Control, Soil Cover, and Soil D sposal also provi de adequate
protection of human health for anticipated future land uses. Soil Disposal will reduce risks by
excavating, renoving, and properly disposing of the inpacted material. Soil Cover will reduce
ri sks associated with inpacted di sposal/spill areas by covering the soils and inplenenting site
controls to prevent exposure to the identified constituents of concern. Institutional Contro
will limt exposure pathways and nmay al so reduce risks by controlling access to inpacted

di sposal /spill areas, but there is nore uncertainty in the protectiveness that this alternative
will provide than there is for the Soil Cover and Soil Disposal alternatives. The No Further
Action alternative does not provide adequate protection of human health at inpacted

di sposal /spill areas where risks have been identified

<I MG SCR 98041AL>
2.9.2 Conpliance with ARARs

This threshold factor evaluates a renedial alternative's conpliance with Federal and Territoria
(Quam) ARARs as defined in CERCLA Section 121. Because ARARs vary with each site, the
applicability of ARARs to the individual sites at the MARBO Annex i s discussed in Section 2.10
The list of soil ARARs and To Be Considered criteria (TBCs) is shown on Table 2-5. Pursuant to
Section 121 (d) CERCLA, as anended, the renedial actions nust attain a degree of cleanup which
assures protection of human health and the environment. In addition CERCLA requires that

remedi al actions neet standards, requirenments, limtations, or criteria that are applicable or
rel evant and appropriate requirenents (ARARs). ARARs are of three types: chemcal-, action-, and
l ocation-specific. ldentification and consideration of potential ARARs associated with a site
and its renedial action is an ongoing process throughout site characterization and renedi ation



TABLE 2-5

SUMVARY CF ARARs AND TBCs

Act or
Aut hority | ssues and Requirements Ctation
Federal Chem cal - Speci fi c ARARs
USEPA Regi on Heal t h- based concentration N A
I X Prelimnary goals for chenicals in
Renedi ati on environnmental nedia: air, soil
Goal s (PRGs) and wat er.
Feder al Regul at es the di sposal and 60 FR 32094;
I nsecti ci de, storage of pesticides and 6/ 19/ 95
Fungi ci de and pesti ci de contai ners,
Rodent i ci de Act
(FI FRA)
Toxi ¢ Subst ances Regul at es wastes cont ai ni ng 40 CFR 761
Control Act PCB constituents.
(TSCA) 38 only)
Federal Location-Specific ARARs
Endanger ed Pronotes actions to conserve 16 USC 1531;
Speci es Act endanger ed species or habitat. 50 CFR 200, 402
Federal Action-Specific ARARs

Cean Air Act
(CAA)

Hazar dous
Material s
Transportation
Act

National Anbient Air Quality 40 CFR 50

St andar ds

DOT Regul ati ons 40 CFR 100-
177

St at us

To Be
Consi der ed
(TBC)

Appl i cabl e

(Site 20 only)

Appl i cabl e

(Sites 20 and

Appl i cabl e
Appl i cabl e
Appl i cabl e

Rati onal e for Inclusion
as ARAR or TBC

PRGs to be used as prelimnary cleanup
criteria for constituents of concern at sites
with identified risks (if the PRG exceeds

backgr ound) .

Pesticides identified as constituents of
concern in sone soils.

PCBs identified as constituents of
concern in sone soils.

Endanger ed species not on sites. Potenti al
i npacts of renedial actions will be
assessed if mgration occurs.

Em ssions fromrenedial actions will be

noni t or ed.
If soil or batteries are considered
hazar dous, requirenents nust be nmet for

of f-island di sposal .

Af fect ed
Al ternative

Cont r ol

No Action

I nstitutional
Soi | Cover
Soi | Renoval
Soi | Renoval
Soi |l Renoval
Soi |l Cover
Soi | Renoval
Soi |l Cover
Soi | Renoval
Soi | Renoval



Territorial (Quam) Specific ARARS

Resour ce Identification and Listing of 40 CFR 261 Appl i cabl e Soil and batteries will be tested to assess Soi | Renoval
Conservation and Hazar dous Waste whet her they are hazardous per this
Recovery Act definition.
(RCRA)
Standards Applicable to 40 CFR 262 Appl i cabl e If soil or batteries are considered Soi | Renoval
Cenerators of Hazardous hazar dous, these requirenents nust be
Wast e net .
Standards Applicable to 40 CFR 263 Appl i cabl e If soil or batteries are considered Soi | Renoval
Transporters of Hazardous, hazardous, these requirenments nust be
Wast e net for off-island disposal.
Land D sposal Restrictions 40 CFR 268 Appl i cabl e If soil or batteries are considered Soi | Renoval

hazar dous, requirenents nust be nmet for
of f-island di sposal .

Quam Code Regul ates solid waste 10 GCA, Chp Appl i cabl e Addr esses nonhazardous soil and debris Soi | Renoval
Annot at ed ( GCA) col l ection and di sposal 51. di sposed at Main Base landfill.



An ARAR nmay be either "applicable" or "relevant and appropriate,” but not both. The NCP
defines "applicable" and "rel evant and appropriate requirenents" as foll ows:

Appl i cabl e requirenents neans those cl eanup standards, standards of control, and other
substantive requirenments, criteria, or limtations pronul gated under federa
environnental or state environnmental, or facility siting laws that specifically address
a hazardous substance, pollutant, contam nant, renedial action, |ocation, or other
circunstance at a CERCLA site. Only those state standards that are identified by a state
in atinely manner, and that are nore stringent than federal requirenents, may be
appl i cabl e.

Rel evant and appropriate requirenents neans those cl eanup standards, standards of
control, and other substantive requirenents, criteria, or limtations pronul gated under
federal environmental or state environmental, or facility siting laws that, while not
"applicable" to a hazardous substance, pollutant, contam nant, renedial action, |ocation
or other circunstance at a CERCLA site, address problens or situations sufficiently
simlar to those encountered at the CERCLA site that their use is well suited to the
particular site.

In other words, a requirement is "applicable" when the renedial action or the circunstances at
the site satisfy all of the jurisdictional prerequisites of that requirenent. Relevant and
appropriate requirenments nust be conplied with to the sane degree as if they were applicable,
but there is nore discretion in this determnation and it is possible for only part of a
requirenent to be considered rel evant and appropriate in a given case

Where no pronul gated standards exist for a given chemical or situation, nonpronul gated

advi sori es and gui dance ("to-be-considered" nmaterials [TBCs]) issued by federal or state
governnent nay be used in determning the necessary |evel of cleanup for protection of human
health or the environment. TBCs do not have the status of ARARs; however, in many circunstances
they will be considered along with ARARs as part of the site risk assessnent and nay be used in
determ ni ng the necessary | evel of cleanup

Identification of ARARs and TBCs nust be done on a site-specific basis. Neither CERCLA nor

the NCP provide across-the-board standards for determ ning whether a particular renedy wll
effect an adequate cleanup at a particular site. Rather, the process recogni zes that each site
wi || have uni que characteristics that nust be eval uated and conpared to those requirenents that
apply under the given circunstances.

2.9.2.1 Chemi cal - Speci fi c ARARs.

Chemi cal -speci fic ARARs include those environnental |aws and regul ations that regulate the

rel ease to the environment of nmterials possessing certain chemical or physical characteristics
or containing specified chem cal conpounds. These requirenents generally set health- or

ri sk-based concentration limts or discharge limts for specific hazardous substances (USEPA
1989).

Chemi cal -specific ARARs are deternined by identifying federal and state environmental statutes
that are potentially applicable or relevant and appropriate to chemcals found at a particul ar
site. Both ARARs and TBCs are subject to a site-specific risk assessment to ensure exposure
levels are within acceptable limts for the protection of human health and ot her environnenta
receptors. In sone cases, such as nultiple exposure pathways or nultiple contam nants, a risk
assessnent may indicate that an ARAR alone is not sufficiently protective and TBCs, including
risk-based limts, will be used to establish nore stringent clean-up requirements. The
applicability of chem cal-specific ARARs relative to specific site conditions is discussed in
Section 2.10.



2.9.2.2 Locati on- Speci fi ¢ ARARs.
As defined in the USEPA draft guidance (USEPA, 1988):

"Location-specific ARARs are restrictions placed on the concentration of
hazar dous substances or the conduct of activities solely because they are in
specific locations. Sone exanpl es of special |ocations include floodplains,
wet | ands, historic places, and sensitive ecosystens or habitats."

Endangered species and their habitats are protected by the Endangered Speci es Act (ESA)

(16 USC Sections 1531-1543). The proposed renedi al actions could affect some species or their
critical habitat during invasive installation. The mtigation efforts that woul d be perforned
prior to construction of any renmedial alternative would entail inspection of the site for
endanger ed species by qualified personnel, and selection of an alternative to elinmnate or
mnimze inpacts to these species if their presence is detected. The applicability of

l ocation-specific ARARs relative to specific site conditions is discussed in Section 2.10.

2.9.2.3 Action-Specific ARARs.

Action-specific ARARs are restrictions that define acceptable treatnent and di sposal procedures
for hazardous substances. These ARARs generally set perfornmance, design, or other simlar
action-specific controls or restrictions on particular kinds of activities related to nmanagenent
of hazardous substances or pollutants, such as RCRA regul ations for waste treatnent, storage,
and di sposal. These requirenents are triggered by the particular remedial activities that are
sel ected to acconplish a renmedy. The type and nature of these requirenents i s dependent upon the
particular renedial or renoval action taken at a site. Therefore, different actions or
technol ogi es are often subject to different action-specific ARARs. The applicability of
action-specific ARARs relative to specific site conditions is discussed in Section 2.10

2.9.3 Short-Term Effecti veness

Alternatives are evaluated with respect to their effects on hunan health and the environnent
during inplenmentation of the renmedial action. This evaluation addresses protection of site
workers and the community during renedial actions, potential environnental inpacts, and the
tinme until renedial action objectives are achi eved.

Because direct renedial actions will not be inplemented as part of the Institutional Contro
alternative, increased short-termrisks to workers, the comunity, and the environnent during
construction are expected to be mininmal. Site controls would be inplenmented i n approxi mately
one nont h.

Increased short-termrisks to workers, the community, and the environnent during the

inmpl enentation of the Soil Cover and Soil Renoval alternatives are also expected to be mninal.
A health and safety plan will be developed to nitigate risks fromperform ng excavati on, soi
cover construction, and disposal activities. The health and safety plan will address itens such
as the use of personal protective equi prent and the proper handling of inpacted nedia. An air
nmonitoring plan will be established to nonitor the potential for off-site em ssions of dusts.
Dust control neasures will be inplenmented as necessary. Site controls, construction activities
and the soil cover installation for the Soil Cover are expected to be conpleted in approxinately
4 to 6 weeks.

2.9.4 Long- Term Ef f ecti veness and Per manence

The purpose of this criterion is to assess the residual risk and the adequacy and reliability of
controls associated with a particular alternative. The nagnitude of risk resulting fromthe
presence of untreated waste or treatnent residuals is assessed with respect to the vol une or
concentration of residual contam nants

The second conponent, adequacy and reliability of controls, assesses the containnent systens

and institutional controls in place to deternmine if they are sufficient to ensure that both
human and environnental exposure is within protective levels. The long-termreliability of
nmanagenent controls to provide continued protection fromresiduals is al so addressed with regard
to (1) the potential need to replace technical conmponents of the alternative, and (2) the



potential exposure pathway and resulting risks should the renedial action need repl acenent.

Soil Renoval will reduce risks associated with inpacted disposal/spill areas to acceptable
target risk levels (i.e., less than a cancer risk of 1.0x10 -6 and noncancer hazard i ndex of
1.0) by excavating and renoving inpacted materi al

Soil Cover will reduce risks associated with disposal/spill areas by covering the soils to
prevent exposure to the identified constituents of concern. By limting the potential contact
with el evated concentrations of constituents of concern in soils, the risks will be lowered to
acceptable target risk levels (i.e., less than a cancer risk of 1.0x10 -6 and noncancer hazard
index of 1.0). Soil covers may have a long life if properly installed. The soil cover
alternative restricts future use of the site to non-intrusive activities, thus reducing the
potential econonic val ue when conpared to soil renoval

The use of Institutional Control will limt exposure pathways and, therefore, reduce risks to
acceptabl e target risk levels by controlling access to inpacted disposal/spill areas at QU 3
sites. Because inpacted soils are left in place under this alternative, periodic site reviews
wi Il occur. The |long-term managenent activity associated with this alternative includes the
performance of a periodic review

2.9.5 Reduction of Toxicity, Mbility, or Volune Through Treat nent
Alternatives are assessed to determne the extent to which they pernmanently reduce toxicity,
nobi lity, and volune (TMV) of the contam nants posing the principal threats at a site. The

specific factors considered in this assessnent include

. treatnment or recycling process(es) of associated target contam nants and the
anmount of contaminants to be destroyed or treated;

. degree of expected reduction in the TW and the degree to which treatnment or
recycling will be irreversible

. type and quantity of treatment residuals expected to remain follow ng treatnent; and

. whet her or not the alternative satisfies the statutory preference for treatnent as a
princi pal el enent.

None of the alternatives satisfy the statutory preference for using treatnent to reduce

toxicity, mobility, or volunme of contam nants. However, each alternative will linmt or elimnate
the exposure pathways to the contam nants. Institutional Control will [imt exposure through

adm nistrative and site controls, Soil Cover through the covering of inpacted areas, and Soi
Renmoval through the renoval of inpacted soil volune at identified disposal/spill areas at the
soil sites.

2.9.6 I npl emrentability

This criterion has three conponents: (1) technical feasibility, (2) admnistrative feasibility,
and (3) availability of services and materials. Each alternative is assessed on the basis of
factors within these three categories

The assessment of the admnistrative feasibility of a particular remedial alternative is based
on the nunmber and conplexity of activities needed to coordinate with other offices and

regul atory agencies during preparation and inplenmentation of the alternative. Factors that are
considered in the assessnent of technical feasibility include

. potential for problens associated with construction and operation of an
al ternative;

. reliability of an alternative and its conponents; ease of undertaking additiona
renedi al action, if needed; and



. ability to nonitor the effectiveness of the renedy and eval uate the risks of
exposure should nonitoring be insufficient to detect a failure

The availability of services and materials is to be considered. This includes such itens as
off-site treatnent, storage or disposal capacity, equipnent, and specialists.

Institutional Control is technically sinple to inplenent. The establishnment of deed restrictions
woul d be inplenmented as a conponent for future nonmlitary |and use where a restriction on the
property title would be added during a land transfer. Installation of the tenporary site fencing
uses standard construction practices. The ability to keep potential squatters fromlocating to

i npacted sites involves periodic inspections. Fencing with the posting of signs will be a
suitable deterrent while the site is being revegetated

For the Soil Cover Alternative, the subgrade is established by using standard excavati on and
backfilling techniques, and is not expected to present technical inplenmentability concerns. Al
conmponents of this alternative use relatively comon, unconplicated constructi on procedures.
The construction naterials needed for the soil cover are avail able on Guam

Soil Renoval and light grading or backfilling are not expected to present technica
inplenentability concerns for Soil Renobval. The inpacted site soils and debris are generally
| ocated near the ground surface. Special care will be necessary for the MARBO Laundry, where
pi ping and ot her underground features nay exist.

2.9.7 Cost

Both capital costs and operation and nai ntenance costs are considered for each alternative, with
a target accuracy of -30 to +50 percent. Capital costs include both direct (e.g., equiprment) and
indirect (e.g., contingency allowances) costs. Costs are presented on a present-worth basis over
a period of 30 years, with a discount rate of five percent. Detailed cost analysis is presented
in the Focused FS (1 CF, 1997a), and discussed on a site-specific basis in Section 2.10 of this
docunent .

2.9.8 Federal and Territory Regul atory Acceptance

Thi s assessnent considers the technical and adninistrative issues and concerns the USEPA and
Territory of Quam nmay have regarding each of the alternatives. The USEPA and Guam EPA

both submtted comments to the draft version of this document prior to its going final. The
comrents ranged fromeditorial suggestions to comments concerning the inplenentati on of the
selected alternatives, particularly at Waste Pile 7. After addressing cooments and concerns, the
USEPA and Guam EPA are in concurrence and agreenent with the selected soil alternatives.

Their comrents, and Andersen AFB' s responses to those comrents, are included as Appendi x C

2.9.9 Conmmuni ty Accept ance

This assessnent eval uates the issues and concerns of the public regarding the proposed
alternatives. A Proposed Plan and Community Relations Plan (CRP) was prepared to address
community concerns and provide a forumfor the exchange of information on the MARBO sites. As
part of this plan, public participation is encouraged throughout all phases of design and
remedi ation. After rel ease of the Proposed Plan, which presented the sane preferred renedi es
identified in the ROD, the community did not express significant objection during the public
nmeeting or public conment period. Senator Brown noted concern pertaining to the connection
between soil contam nation at Waste Pile 7 and the groundwater. She al so noted a concern over
land use restrictions on Waste Pile 7 after transfer to the Governnment of Guam Responses to
Senator Brown's concerns, and public comments, are included in Section 4.0.

2.10 THE SELECTED REMEDY

This section provides a description of the preferred alternative for addressing soi

contami nation at the MARBO Annex based on the detail ed evaluation of alternatives presented in
the Focused FS (1 CF, 1997a). This section includes the basis for selection of a sel ected renedy,
a description of the selected renedy, discussion of ARARs conpliance, a discussion of the
residual risk remaining after inplenentation of the selected renedy, and a cost analysis. The
four renmedial alternatives were evaluated for each site, and are summari zed bel ow. Wien conpared



to site specific conditions, the selected renmedy for each site balanced nost effectively with
the nine CERCLA criteria

2.10.1 Site 20 (Waste Pile 7)

No Action, Institutional Control, and Soil Cover were evaluated for the Buried Waste Area at
Waste Pile 7. Soil renoved was considered inpracticable at Waste Pile 7 as the | evel of effort
and cost associated with soil renmoval outwei ghed the benefit of risk reduction, when conpared
to a soil cover

Soil Cover is the Air Force selected renedy. Soil cover elimnates potential future health risk
by cutting off direct exposure to the COCs through site controls and covering of the buried
waste. Soil renoval at Site 7 is inpracticable where reduced risk of exposure can be attained
via soil cover. Crushed coral will be used to establish a subgrade |ayer up to 6 inches in depth
that will be followed with a 12-inch soil layer consisting of clayey silt. A final 6-inch soi
layer will be used to accommbdate the root system of the vegetation established over the covered
area. A fence will be constructed around the site to prevent access during revegetation

The cover will neet the objective of mnimzing the potential for disturbing the wastes in the
future and the potential for direct exposure. The cover will also mnimze the potential future
m gration of contaminants to groundwater. To ensure that human health and the environnent area
protected in the future, land use at Waste Pile 7 is restricted to activities that cannot

di srupt the physical or structural integrity of the cover. Restricted activities include
trenchi ng, excavation, or any other activity that could breach the cap. This restriction does
not apply to nmintenance activities conducted within the top 12 inches of the soil cap, to
preserve or restore the physical or structural integrity of the cap. The Air Force shall place
warni ng notices around the periphery of Waste Pile 7 stating that activities in the area are
restricted.

The written concurrence of the FFA signatories is required before the Air Force takes any action
at Waste Pile 7 that could disrupt the physical or structural nature of the cover. If any such
action is proposed, the Air Force nust provide FFA signatories with witten notification of such
proposed action. The notice shall include (i) an evaluation of the risk to human health and the
environnent, (ii) an evaluation of the need for any additional remedial action as a result of
the proposed action, and (iii) a description of the changes necessary to the selected renedy for
Waste Pile 7. The FFA signatories nust provide witten concurrence with the Air Force's

eval uation of risk and proposal regardi ng any necessary changes in the renedial action, if
required, before the Air Force can commence any action

The Air Force shall notify the FFA signatories of any plan to | ease or transfer Waste Pile 7 to
a non-federal or federal entity, notify the transferee or | easee of the restrictions on
activities at Waste Pile 7, and include the restriction in the transfer or |ease. The Air Force
shal |l conply with CERCLA 120(h)(3) in any such transfers.

The Andersen AFB Master Plan will be amended to incorporate the above-nentioned restrictions
on activities at Waste Pile 7. The Master Plan anendnents will also include |anguage that
describes the risk to human health and the environment that exists at Waste Pile 7, with
reference to the QU 2 and QU 3 RI/FS and the MARBO Annex ROD; and will provide a | ega
description (netes and bounds) of the boundaries of Waste Pile 7. The | anguage in the Master
Plan will also include the title and dates of the above-listed docunents and their storage
location. The Air Force will provide the FFA signatories with a copy of the amendnents to the
Master Plan reflecting the restrictions on Waste Pile 7

The ARARs and TBCs determined to be pertinent to the renedial alternatives identified for

Waste Pile 7 are shown on Table 2-6, along with estimated cost. The Federal Endangered

Speci es Act was determned to be not rel evant because no endangered speci es have been found at
Waste Pile 7. However, the Act is retained as an ARAR which woul d be applicable if conditions
at Waste Pile 7 are found to have changed during renediation activities. The Toxic Substances
Control Act (TSCA) is not relevant to Waste Pile 7 because the alternatives considered do not
invol ve the transportation, storage or disposal of PCBs (i.e., the activities regul ated under
TSCA). The Federal Insecticide, Fungicide and Rodenticide Act (FEFRA) regul ates the sale
distribution and use of pesticides. As the renedy of Waste Pile 7 does not include any of these



activities, and as there were no containers or druns of pesticides discovered at Waste Pile 7
FEFRA is not applicable. RCRA the Hazardous Materials Transportation Act, and the Quam Code
Annotated (GCA) regul ating solid waste nanagenent are al so not rel evant because the alternatives
eval uated for this site do not involve the transportation, storage, or disposal of solid or
hazar dous waste

A qualitative evaluation of residual risk was perfornmed, based on the selected renedy (i.e.

soil cover). Under the selected renedy, inpacted soils at Waste Pile 7 will be covered with 18
inches of clean fill soils and 6 inches of topsoil. The soil cover will effectively elimnate
future exposures to site contam nants, by serving as a barrier to exposure pathways. Future
exposures to site COCs will be elimnated. as long as the soil cover remains intact. As a result
of the elimnation of exposure pathways, there are no residual risks associated with the COCs
that are being left in place. Therefore, the residual risks associated with this site are
anticipated to be less than the cancer risk criterion of 1.0 x 10 -6 and non-cancer H of 1.0
as long as the soil cover remains intact.

Total 30-year present worth cost is estinmated to be $629,800 in capital costs and $260, 800 in
&M cost s.

2.10.2 Site 22 (Waste Pile 6)

Battery Areas. No Action and Soil Renoval were evaluated for the three battery areas ("Car
Battery Area," "Radio Battery Area," and "Unknown Battery Area") at Waste Pile 6.

Institutional Control and Soil Cover are not applicabl e because these alternatives would
restrict the future |land use, whereas the renoval of the small quantity of waste along with any
impacted soil would allow unrestricted |land use. Soil renoval includes battery and soil renoval

Soil Renoval is the Air Force selected remedy for the Battery Areas at Waste Pile 6. Soi
renmoval can be readily inplemented and will reduce health risk associated with soil exposure by
renoving the batteries and the soil which exceed residential PRGs/background.

The battery casings and batteries will be renoved fromeach area. This includes approximately 6
plastic battery casings and 12 batteries. Soil exceeding residential PRGs/background will be
excavated fromeach area. This includes an estinmated 30 cubic yards (cy) of soil. The tota

i npacted ground surface area was estimated at approxinately 814 square feet, with an estimated
depth of 1 foot. Soil and debris renoval and confirmatory sanpling will be perforned after
renmoval at Waste Pile 6. Pending TCLP anal yses, inpacted soil will either be disposed of as
hazardous waste, off island, or as solid waste, at the Main Base landfill. It is anticipated
that the batteries will be handl ed and di sposed of as hazardous waste or recycled

The ARARs and TBCs determined to be relevant to the remedial alternatives identified for the
former Waste Pile 6 are shown on Table 2-6, along with estinmated cost. The Federal Endangered
Speci es Act was deened not relevant for the sane reasons described for Waste Pile 7. FIFRA

and TSCA are not rel evant because no pesticides or PCBs exceeding prelimnary cleanup criteria
were detected at this site. An evaluation of residual risk was perforned for Waste Pile 6
Because this residual risk evaluation was perforned for the entire site, the results are
presented at the end of this section. Total present worth cost is estimated to be $30,600 in
capital costs. This estimate i s based on the assunptions presented in the QU 3 FFS (I CF, 1997),
whi ch assune that all soil and debris would be di sposed on site. Costs woul d be expected to

i ncrease should off-site disposal be required

Asphalt and Metal Pile Areas. Simlar to the battery areas, No Action and Soil Renoval were
eval uated for the renmining four disposal areas (the "Asphalt DrumPile," "Roofing Mterial
Pile," "Metal Debris Pile," and "Enpty Drum Pile") at Waste Pile 6



TABLE 2-6

SUMVARY OF REMEDI AL ALTERNATI VE COSTS AND ARARS

Site Eval uat ed
Nane Alternative
Site 20 - No Action
Waste Pile 7 Institutional Control
Soi | Cover
Soi | Renoval
Site 22 - No Action
Waste Pile 6 Institutional Control
(Battery Areas) Soi | Cover
Soi | Renoval
Site 22 - No Action
Waste Pile 6 Institutional Control
(Asphalt And Soi | Cover
Metal Pile Areas) Soi | Renoval
Site 24 - No Action
Landfill 29 Institutional Control
Soi | Cover
Soi | Renoval

Pertinent ARARs and Performance
St andar ds Conpl i ance

PRGs- Not net .

PRGs- Soi | exposure reduced.

PRGs- Soi | exposure el i m nated.

Clean Air Act-WII be net,

--b

PRGs- Not et .

PRGs-WI| be net.

RCRA 40 CFR 261. 262, 263, and 268 -
WIIl be net, if necessary.

Clean Air Act-WII be net.

DOT 49 CFR-WI | be net.

Quam 10 GCA 5-WII be net.

PRGs- Not et .

PRGs-WI| be net.

RCRA 40 CFR 261, 262. 263, and 268 -
WIIl be net, if necessary.

Clean Air Act-WII be net.

DOT 49 CFR-WI | be net.

Quam 10 GCA 51-WII be net.
PRGs- - Not net .

PRGs-WI | be met.

RCRA 40 CFR 261, 262, 263, and 268 -

WIIl be net, if necessary.
Cean Air Act-WI Il be net.
DOT 49 CFR-WI | be net.

Quam 10 GCA 51-WII| be net.

Total Cost
(30-yr; 5% D scount
Present Wirth)a

No Acti on: $0
Inst. Control: $222, 900
Soi |l Cover $890, 600
Soi |l Renoval : --
No Acti on: $0
Inst. Control: --
Soi |l Cover: --
Soi | Renoval : $30, 600
No Acti on: $0
Inst. Control: --
Soi |l Cover: --
Soi | Renoval : $42, 600
No Acti on: $0
Inst. Control: --
Soil Cover: --
Soil Renoval : $22, 500

Preferred
Al ternative

Soi |

Soi |

Soi |

Soi |

Cover

Rernoval

Rernoval

Rernoval



Site 38 - No Action
MARBO Laundry Institutional Control
Soi | Cover
Soi | Renoval
Not es:

a Costs are based on | CF Technol ogy I ncorporated (I CF) Operable Unit 3 Focused Feasibility

criteria do
not include costs for the disposal
b (--) Aternative not Eval uated.

PRGs- Not net. No Acti on:

-- Inst. Control:
-- Soi |l Cover:
PRGs-WI| be net. Soi | Renoval :

RCRA 40 CFR 261, 262, 263, and 268 -
WIl be nmet, if necessary.

Clean Air Act-WII be net,

DOT 49 CFR-WI | be net.

Quam 10 GCA 51-WII be net.

TSCA 40 CFR 761-WI 1| be net.

of soil

whi ch may be handl ed as hazar dous waste.

$0 Soi | Renoval

$29, 900

Study Report QU 3 FFS).

These



Soil Renoval is the Air Force selected renmedy for the Asphalt, Roofing, Enpty Drum and Mt al
Piles at Waste Pile 6. This alternative renoves asphalt and contami nated soil which poses a
potential health risk, and can be readily inplenmented. Soil renoval includes the renoval of 108
asphalt druns, the roofing material, the 16 enpty druns and the other netal debris located in

the shal | ow subsurface soil, as well as inpacted soil exceeding the screening values. Based on
the information presented in the QU 3 Rl Report, the total inpacted volune is estimated to be
approxi mately 90 cubic yards of soil. Soil and debris renmoval and confirnmatory sanpling

activities will be perforned after renoval. Asphalt in the druns will be recycled. It is

anticipated that the asphalt in the 108 druns will be recycled to the extent possible and
remai ning debris will be disposed of as solid waste at the Andersen AFB | andfill. Pending TCLP
anal yses, inpacted soil will either be disposed of as hazardous waste, off island, or as solid
waste, at the Main Base landfill.

The ARARs and TBCs determined to be pertinent to the renedial alternatives identified for the
former Waste Pile 6 are shown on Table 2-6, along with estinmated cost. The Federal Endangered
Speci es Act was deened not pertinent for the sanme reasons described for Waste Pile 7. FIFRA

and TSCA are not pertinent because no pesticides or PCBs exceeding prelimnary cleanup criteria
were detected at this site.

A quantitative evaluation of residual risk was perforned for Waste Pile 6, based on the sel ected
remedy (i.e., soil renoval). Supporting data and the residual risk calculations for the

eval uation are presented in Appendix B. Waste Pile 6 currently contains seven discrete areas of
inpacted soil, as previously described. Under the selected renedy, inpacted soils exceeding
screening criteria (i.e., residential PRGs) will be excavated and renoved fromall seven areas
of Waste Pile 6. Areas of the site containing COCs at concentrations |ess than the screening
criteriawill remain in place. As part of the residual risk evaluation, the analytical data
(i.e., soil boring results) associated with the areas remaining in place were evaluated, and the
residual OCOCs and their maxi mum concentrations were identified. The naxi num concentrations of
residual COCs were included in calculations of residual risk for potential future residential

and industrial receptors. For the potential future residential receptor, the presence of

residual COCs in site soils is associated with a cancer risk of 1.0 x 10 -7 and a non-cancer H
of 0.20. For the potential future industrial receptor, the presence of residual COCs in site
soils is associated with a cancer risk of 3.0x 10 -8 and a non-cancer H of 0.0 1. Therefore,
residual risk for Waste Pile 6 has been reduced to an acceptabl e cancer risk criterion of 1.0x
10 -6 and non-cancer H of 1.0

Total present worth cost is estimated to be $42,600 (all capital costs). Costs woul d be expected
to increase should off-site disposal be required

2.10.3 Site 24 (Landfill 29)

No Action and Soil Renoval were evaluated for the Surface Drum Area and Subsurface Metal Area at
Landfill 29. Institutional Control and Soil Cover are not applicable because these alternatives
woul d restrict the future land use of Landfill 29, whereas the renmoval of the snmall quantity of
waste along with any inpacted soil would allow unrestricted | and use. Soil renoval includes the
removal of druns, nmetal debris, and soil

Soil Renoval is the Air Force selected remedy for the surface drumarea and the subsurface
debris area at Landfill 29. The soil renoval alternative renoves contam nated soil which poses a
potential health risk, and can be readily inplenmented. The 86 druns scattered across the surface
of the "'Surface Drum Area" and the netal debris in the "Subsurface Metal Area" will be renoved
in addition to the soil exceeding screening criteria. Based on the infornation presented in the
QU 3 R Report, these renoval activities include approxi mately 35 cubic yards of nateria
(inclusive of 25 cubic yards of druns partially filled with soil, and 10 cubic yards of inpacted
soil). The estimated soil depth in the surface drumarea is 1 foot, and 2 feet in the subsurface
debris area. Soil renoval and confirmatory sanpling activities will be perforned after renoval
Pendi ng TCLP anal yses, inpacted soil will either be disposed of as hazardous waste, off island
or as solid waste, at the Main Base landfill. It is anticipated that renmaining debris will be

di sposed of as solid waste at the Andersen AFB | andfill.



The ARARs and TBCs determined to be pertinent to the renedial alternatives identified for the
Landfill 29 are shown on Table 2-6, along with estimated cost. The Federal Endangered Species
Act was deenmed not relevant for the sanme reasons described for Waste Pile 7. FEFRA and TSCA
are not relevant because no pesticides or PCBs exceeding prelimnary cleanup criteria were
detected at this site.

A quantitative evaluation of residual risk was perforned, based on the selected renmedy (i.e.
soil renoval ). Supporting data and the residual risk calculations for the evaluation are

presented in Appendi x B. Landfill 29 currently contains two discrete areas of inpacted soil, as
previ ously described. Under the selected renedy, inpacted soils exceeding screening criteria
wi Il be excavated and renoved fromboth areas of Landfill 29. Areas of the site containing Cocs

at concentrations less than the screening criteria will remain in place. The anal ytical data
(i.e., soil boring results) associated with the areas remaining in place were evaluated, and the
residual OCOCs and their maxi mum concentrations were identified. The naxi num concentrations of
residual COCs were included in calculations of the residual H for potential future residentia
and industrial receptors; residual cancer risks were not cal cul ated because no carci nogeni c COCs
will remain post-renediation. For the potential future residential receptor, the presence of
residual COCs in site soils is associated with a non-cancer H of 0.00001. For the potentia
future industrial receptor, the presence of residual COCs in site soils is associated with a
non-cancer H of 0.000003. Therefore, residual risks for Landfill 29 are anticipated to be |ess
than the cancer risk criterion of 1.0x 10 -6, and residual hazards are | ess than the target
non-cancer H of 1.0.

Total present worth cost is estimated to be $22,500 (all capital costs). This estimate is based
on the assunptions presented in the QU 3 FFS (I CF, 1997), which assunes that all soil and debris
woul d be disposed on site. Costs woul d be expected to increase should off-site disposal be
required

2.10.4 Site 38 (MARBO Laundry)

No Action and Soil Renoval were evaluated for the MARBO Laundry. Soil Cover would
restrict the future land use of MARBO Laundry, whereas the renoval of the small quantity of
i npacted soil would allow unrestricted | and use at MARBO Laundry.

Soil Renoval is the Air Force selected remedy at the MARBO Laundry. This alternative

renmoves contam nated soil which poses a potential health risk, and can be readily inplenented
Affected soil exceeding screening criteria will be excavated and renoved fromeach area. The
QU 3 R sanples were | ocated about 2-3 feet fromthe edge of the building and the east parking
area. Analysis of soil sanples showed the presence of PCBs at the two forner transforner

l ocations, and near the edge of the building, but not in other sanples taken further away from
the building. Therefore, soils containing elevated | evels of Aroclor 1254 are assuned to extend
laterally about 5 feet out fromthe north and south side of the building and at a | ocation near
the east side of the east parking area. The total inpacted ground surface area is estinmated to
be approxi mately 3,600 square feet, with an estinmated depth of 1 foot. Total inpacted soil is
estimated to be approximately 135 cubic yards. Confirmatory sanpling will be perforned after
renmoval . Pending TCLP anal yses, inpacted soil will either be disposed of as hazardous waste,
off island, or as solid waste, at the Andersen AFB active landfill.

The ARARs and TBCs determined to be pertinent to the renedial alternatives identified for the
former Waste Pile 6 are shown on Table 2-6, along with estinmated cost. As shown in Table 2-6,
TSCA may be a pertinent ARAR if PCB concentrations exceed 50 ppm Transportati on and

di sposal of the soil and debris will conformwi th appropriate TSCA regul ati ons under this
scenari o, however PCB concentrations at the MARBO Laundry have been wel |l bel ow 50 ppm

The Federal Endangered Species Act was deened not relevant for the sane reasons described for
Waste Pile 7. FIFRA is not relevant because there are no pesticides which exceed the
prelimnary cleanup criteria.

A qualitative evaluation of residual risk was perfornmed, based on the selected renedy (i.e.

soil renoval ). Under the selected renedy, all areas of MARBO Laundry containing inpacted soils
exceeding screening criteria will be excavated and renoved fromthe site. Since all areas of the
site containing inpacted soils exceeding screening criteria will be excavated and renoved, it is
anticipated that residual risks will be less than the cancer risk criterion of 1.0x10 -6 and
non-cancer H of 1.0.



Total present worth cost is estimated to be $29,900 (all capital costs). This estimate is based
on the assunptions presented in the QU 3 FFS (I CF, 1997), which assunes that all soil and debris
woul d be di sposed on site. Costs woul d be expected to increase should off-site disposal be
required

2.11 STATUTORY DETERM NATI ONS

The sel ected renmedy for soils satisfies nost of the statutory requirenents of Section 121 of
CERCLA, as anended by SARA, per the follow ng nandat es

. The sel ected renmedi es are protective of hunan health and the environnent, wll
decrease site risks, and will not create short-termrisk nor have cross-nedi a
consequences;

. The sel ected renedies conply with federal and state requirenents that are applicable

or relevant and appropriate to the remedial action such as chenical specific ARARs,
chem cal -speci fic clean-up standards, and action-specific ARARs;

. The sel ected renedi es are cost-effective, and address the ni ne CERCLA eval uation
criteria through renedi ation of the contam nated soil in a reasonabl e period of
tine.

2.11.1 Protection of Human Health and the Environnent

Soil renoval will elimnate site COCs and the soil cover will elimnate and/or reduce exposure
to site COCs. The inplenentati on of these remedies will not create any short-termrisk nor any
negati ve cross-nedi a aspects. The residual risk remaining at each site after inplenentation of
the selected renedy is discussed in Section 2.10

2.11.2 Conpl i ance wi th ARARs

Al ARARs will be net by the selected renedies. The renedies will achieve conpliance with

chem cal -specific clean-up standards. Action-specific ARARs will be net during soil renoval and
construction of the cover. None of the anticipated actions or construction is expected to have
a detrinental inpact on endangered species.

2.11.3 Cost Effectiveness

The USEPA, the USAF, and the Territory of Quam believe that the sel ected renedi es address the
nine criteria of the NCP and provide overall effectiveness in relation to their cost.

2.11. 4 Utilization of Pernanent Solution and Alternative Treatnent (or Resource
Recovery) Technol ogi es to the Maxi num Extent Possible

The sel ected renmedy uses a pernmanent sol ution and treatnent technol ogy to the nmaxi mum extent
practicable. Due to the snall anmount of inmpacted soil, and the cost and effort associated with a
permanent solution or an alternative treatnment technol ogy, pernmanent sol utions and treatnent

t echnol ogi es were deened i npracticable. Thus, the selected renedies do not neet the statutory
requirenents to utilize permanent solutions and treatnent technol ogi es. The sel ected renedies
were nade public in the Proposal Plan (Cctober 1997) and presented at a public neeting (Cctober
1997), with no significant objections fromeither the public or the Territory of Quam

2.11.5 Preference for Treatnment as a Principle El enent

As noted above, due to the snall anpbunt of inpacted soil, a treatment technol ogy is considered
i npracticable

2.12 DOCUMENTATI ON OF S| GNI FI CANT CHANGES

There are no significant changes in this ROD fromthe Proposed Plan. The Proposed Plan and RCD
vary fromthe QU 3 FFS with regard to soil and debris disposal, however. The QU 3 FFS proposed
di sposal of soil and nost of the debris fromWaste Pile 6, Landfill 29 and MARBO Laundry to

Waste Pile 7, where the accunmul ated soil and debris would be placed under the Waste Pile 7 soi



cover. Current renedial alternatives recomend conducting a TCLP | eachate analysis on soils
where COC concentrations exceed industrial PRGs to deternine whether the soil is hazardous. If
the soil is considered hazardous, then it will be consolidated and di sposed of off-island in a
licensed hazardous waste facility. If the soil is considered non-hazardous, then it will be

di sposed of on-site in the Main Base landfill. Though the renoval /di sposal technol ogy does not
change for Waste Pile 6, Landfill 29 and the MARBO Laundry, the cost will increase should off
site disposal be necessary.

3.0 DECI SI ON SUMVARY FCOR GROUNDWATER

Thi s decision summary provi des a description of groundwater conditions at the MARBO Annex,
including legal and public involvenent issues, site risks, renedial alternatives and the
rationale for selection, and how the selected renmedy satisfies statutory requirenments. The nore
general issues that were discussed in Section 2.0 will not be repeated here, such as site
description, regional setting, physiography, neteorol ogy, denography and | and use, hydrol ogy,
hydr ogeol ogy, and water use.

3.1 SI TE H STORY AND ENFCORCEMENT ACTI VI TI ES

G oundwater related field activities followed the sane phased approach as described in Section
2.2, beginning with Phase 11

Phase I, Stage 1 was conpleted in 1989. This included groundwater nonitoring well installation
groundwat er el evation nonitoring, and sanpling and analysis. Atotal of five IRP nonitoring
wells were installed and sanpl ed during this phase, including: IRP-1, IRP-2, IRP-8, IRP-10 and
IRP-12. Each of the wells were installed in the upper portion of the freshwater lens (i.e.
shallow wells), in the Mariana/Barrigada |inestone formati ons. The wells were sanpled in My,
August, and Cctober 1987. Three discrete rounds of water |evel neasurenents were nade; one in
June and two in Cctober 1987. Groundwater sanples were also collected fromfour off-site
production wells (M6, D1, D4 and D-5) and eight on-site Air Force production wells (M¥1
through M¥3 and MW¥5 through M¥9). The results of this investigation are presented in the IRP

Phase I, Stage 1 Final Report (Battelle, 1989). The wells which were sanpled are sumari zed on
Tabl e 3-1.
Phase I, Stage 2 was conpleted in Decenber 1991. Three additional IRP nonitoring wells were

installed and sanpled during this stage of work, including IRP-14, IRP-15 and | RP-16. | RP-14 was
installed to nonitor the groundwater in the vicinity of the MARBO Laundry, and |IRP-15 and 16
were installed to nonitor groundwater in the vicinity of Site 20. G oundwater sanpling and
neasurenents were conducted on the sane wells as Stage 1, with the addition of IRP-14, 15 and 16
and Y-2. Production well M6 was not sanpled during this stage of work. G oundwater sanples and
dept h-t o-wat er neasurenents were conducted twice during this stage, fromApril through August
1989. The results of this investigation are presented in the | RP Phase |I, Stage 2 Final Report
(SAIC, 1991). The wells which were sanpled are summari zed on Table 3-1

Phase I, Stage 3 (G oundwater Mnitoring Rounds 1 and 2) took place at the MARBO Annex from
Novenber 1995 to February 1996, including: borehole drilling, lithologic well |ogging, borehole
condi tion | oggi ng and downhol e geophysics, and nonitoring well installation. The groundwater

investigation consisted of water | evel neasurenents and groundwater sanpling. A total of
thirteen nmonitoring wells were installed, IRP-23 through IRP-35. Mnitoring wells |IRP-24, 29,

31, 33 and 35 were installed approxinmately 90 feet below the top of the groundwater surface
(deep wells) in order to nonitor water quality at the base of the freshwater |ens. The renaining
IRP wells were installed at the top of the freshwater lens (shallow wells). Goundwater sanpling
and neasurenents were conducted during COctober-Novenber 1995 and February-March 1996. A total of
21 IRP wells, twelve production wells, and two nonitoring wells (GPA-1 and GPA-2 [both sanpl ed
February 1996 only]) were sanpled, as shown on Table 3-1. Continuous groundwater |eve
neasurenents were al so conducted on sone of the IRP wells and production wells from Decenber
1994 through Cctober 1995. The results and assessnment of the groundwater sanpling (through Phase
Il, Stage 3, Rounds 1 and 2) are presented in ICFs March 1997 final report entitled "Andersen
Air Force Base Guam Operable Unit 2 MARBO Annex Renedi al Investigation Report" (QU 2 R) (ICF
1997b). The wells which were sanpl ed are summari zed on Table 3-1.



TABLE 3-1

H STORI CAL MONI TORI NG AND PRODUCTI ON WELL SAMPLI NG
MARBO ANNEX
(Page 1 of 2)

Phase |1 Phase || Phase |1 Phase 111
Stage 1 Stage 2 Stage 3 Stage 3

Vell 1D Rounds 1,2, and 3 Rounds 1 and 2 Rounds 1 and 2 Rounds 1 and 2
IRP Wl ls 1 X X X X
2 X X X X
8 X X X X
10 X X X X
12 X X X X
14 X X X
15 X X X
16 X X X
23 X X
24( deep) X X
25 X X
26 X X
27 X X
28 X X
29( deep) X X
30 X X
31( deep) X X
32B X X
33(deep) X X
34 X X
35( deep) X X
Production Wlls MWV 1 X X X X
MN 2 X X X X
MV 3 X X X X
MN 5 X X X X
MN 6 X X X X
MN 7 X X X X
MN 8 X X X X
MW 9 X X X X
D1 X X X X
D2 X
D3 X
D4 X X X X
D5 X X X X
D 14 X
Y-2 X X X
Y-4 X
Y-5 X
Y-6 X
M 5 X
M 6 X X
M 7 X
M 15 X



TABLE 3-1

H STORI CAL MONI TORI NG AND PRODUCTI ON WELL SAMPLI NG
MARBO ANNEX
(Page 2 of 2)

Phase |1 Phase |1 Phase || Phase |11
Stage 1 Stage 2 Stage 3 Stage 3
Vell ID Rounds 1,2, and 3 Rounds 1 and 2 Rounds 1 and 2 Rounds 1 and 2
Monitoring Wells GPA- 1( deep) X a X
GPA- 2( deep) X a X
a Wl ls sanpled during Phase I, Stage 3, Round 2 (February 1996) only.
Phase I, Stage 1: Three monitoring rounds, conpleted in 1989
Phase I, Stage 2: Two nonitoring rounds, conpleted in 1991
Phase Il, Stage 3: Four nonitoring rounds - Round 1 - Cct/Nov 1995

Round 2 - Feb/ Mar 1996
Round 3 - Cct/Nov 1996
Round 4 - Apr/May 1997



Phase I, Stage 3 (G oundwater Mnitoring Rounds 3 and 4) enconpasses the renmai ni ng groundwat er
sanpling and neasurenent activities that are included in this document. Two additional rounds of
groundwat er sanpling were conducted in COctober-Novenber 1996 and April-My 1997, and utilized in
the QU 2 FFS, in order to assess longer-termtrends. Atotal of 21 IRP wells (sane as Stage 3),
22 production wells and two nonitoring wells (GPA-1 and GPA-2) were sanpled, as shown on Tabl e
3-1. Goundwater sanpling and analysis will continue at the MARBO Annex until at |east four

conpl ete rounds of sanpling have been conducted. Any additional sanpling at the MARBO Annex
woul d be conducted in order to neet |ong-term sanpling requirenents which are proposed as part
of the QU 2 FFS (discussed in Sections 3.4 and 3.5 of this docunent). Renedial alternatives for
groundwat er inpacted by Air Force Activities are presented in the "Andersen Air Force Base Quam
MARBO Annex Qperable Unit 2 Focused Feasibility Study Report" (QU 2 FFS) (EA and Mont gonery

Wat son, 1997). The results of the October-Novenber 1996 and April-Miy 1997 sanpling (for TCE and
PCE only) are included in the QU 2 FFS

Bi oEnvi ronnent al Engi neeri ng Groundwater Mnitoring. The Air Force production wells have been
noni tored since 1978 under the Safe Drinking Water Act for PCE and TCE, along with other
required anal ytes under this Act.

3.2 SUMVARY COF SI TE CHARACTERI STI CS

This section presents an overview of site contam nation and potential routes of exposure posed
by conditions at the site

3.2.1 Nature and Extent of TCE and PCE

Two COCs were identified in the QU 2 R, trichloroethylene (TCE) and tetrachl oroethyl ene (PCE)
based primarily on their frequency of detection above Federal Maxi mum Contam nant Levels (MILs).
The Federal MCL for both TCE and PCE is 5 micrograns per liter (lg/L). Analytical results for
the four nost recent sanpling events are shown on Figures 3-1 through 3-4. Figure 3-5 shows the
nmaxi mum TCE and PCE concentrations historically detected at the MARBO Annex, and Figure 3-6
shows representative groundwater contours for the MARBO Annex. Tabl es showi ng historica

maxi mum m ni mum and recent TCE and PCE concentrations are also included as Tables 3-2 and 3-3
respectively.

A total of 29 wells which are presently installed within the property boundary of the MARBO
Annex were nonitored for TCE and PCE (as well as other constituents required either under CERCLA
or the SDW). O the 29 wells, 21 of themare nonitoring wells which were installed as part of
the CERCLA process (I RP-wells) and eight of themare Air Force production wells (MMwells). As
di scussed in Section 3.1, production wells from outside the MARBO Annex were al so nonitored with
varyi ng frequency, including: production wells fromthe adjacent Dededo production wellfield
(D-wells), the nearby Yigo wellfield (Y-wells), the nearby Mangilao wellfield (Mwells), and two
nonitoring wells near the Quam Power Authority Dededo Power Plant (GPA-wells). O the 21 IRP
wells in the MARBO Annex, five of themare "deep" nonitoring wells which were installed at the
base of the freshwater lens (I RP-24, 29, 31, 33, and 35). The deep nonitoring wells are
generally screened approxinmately 90 to 100-feet bel ow the production wells and shal | ow
nonitoring wells in order to nonitor water quality near the freshwater/saltwater interface. The
remaining I|RP nonitoring wells are installed in the upper portion of the freshwater |ens, at
approxi mately the sane depth as production wells. The nunber of sanples collected fromeach well
varies considerably, based on when the well was installed, and/or when sanpling comenced. For
exanmpl e, the Air Force production wells have sanples dating back as far as 1978, whereas the
nore recently installed IRP-wells were installed in phases between 1987 and 1996, thereby having
fewer overall sanples

Based on historical and recent sanpling, TCE and PCE concentrations were detected above Federa
MCLs at two | ocations inside the MARBO Annex. One location is southwest of Site 37 (directly
south of the GPA Power Plant), where TCE was nost recently detected at a nmaxi num concentration
of 210 Ig/L in the deep nonitoring well IRP-31. The other location is adjacent to the MARBO
Laundry, where PCE was detected in two nonitoring wells which are installed next to each other
(rmonitoring wells IRP-14 and | RP-29), ranging from1l to 14 Ig/L. These locations are shown on
Figure 3-5. The April/May 1997 sanpling al so indicated TCE exceeding MCLs in nonitoring well
GPA-1. A TCE source was not identified during either the QU 2 or QU 3 Ris. A definitive source
for PCE near the MARBO Laundry was not identified during the QU 3 RI, but appears to be in the
vicinity of the MARBO Laundry. The forner dry cleaning facility at the MARBO Laundry nay have
di scharged PCE to the base sanitary sewer via floor drains.



<I M5 SRC 98041AW>
<I M5 SRC 98041AN>
<I M5 SRC 98041AC>
<I M5 SRC 98041AP>
<| M5 SRC 98041ACQ>
<I M5 SRC 98041AR>
TABLE 3-2

TCE CONCENTRATI ON RANGES AT MARBO ANNEX PRODUCTI ON
VELLS AND MONI TORI NG VELLS
(Page 1 of 2)

Vel | Sanpl i ng Maxi mum Dat e of Max. M ni mum Date of Mn.
April/ May' 97
ID Dat e Range a Det ecti on Det ecti on Det ecti on Det ecti on Resul ts
M¥1 b '78 to '97 8.5 4/ 85 0.3 5/ 97 0.3
MM 2 b '78 to '97 39 3/ 78 4.0 5/ 97 4.0
MNM3 b '78 to '97 4.1 4/ 85 ND ¢ 5/ 97 ND
MNM5 b '78 to '97 0.5 2/ 83 ND 5/ 97 ND
MM 6 b '78 to ' 97 0.8 12/ 83 ND 5/ 97 ND
MM 7 b '78 to '97 0.5 2/ 83 ND 5/ 97 ND
MV 8 b '78 to '97 0.5 2/ 83 ND 5/ 97 ND
MV 9 b '78 to '97 8.3 7/ 85 ND 5/ 97 ND
D1b '78 to '97 ND -- ND -- ND
D2b 10/ 96 to 4/97 ND -- ND -- ND
D3b 10/ 96 to 4/97 ND -- ND -- ND
D4b '87 to '97 1.7 10/ 87 ND 4/ 97 ND
D5b '87 to '97 4.0 9/ 89 ND 10/ 87 1.0
D14 b 10/ 96 to 4/97 0.5 10/ 96 0.3 4/ 97 0.3
M5 b 10/96 to 4/97 ND -- ND -- ND
M6 b ' 89, 10/ 96- 4/ 97 ND -- ND -- ND
M7 b 10/ 96 to 4/97 ND -- ND -- ND
M 15 b 10/ 96 to 4/97 ND -- ND -- ND
Y-2 b '89 to '97 ND -- ND -- ND
Y-4A b 10/ 96 to 4/97 ND -- ND -- ND
Y-5 b 10/ 96 to 4/97 ND -- ND -- ND
Y-6 b 10/ 96 to 4/97 ND -- ND -- ND
| RP-1 '87 to '97 ND -- ND -- ND
| RP-2 '87 to '97 3.8 10/ 87 ND 4/ 97 ND
| RP-8 '87 to '97 ND -- ND -- ND
| RP- 10 '87 to '97 10.0 9/ 87 ND 4/ 97 ND
| RP-12 '87 to '97 ND -- ND -- ND
| RP-14 '89 to '97 4.2 10/ 87 ND 4/ 97 ND
| RP- 15 '89 to '97 0.6 3/ 96 ND 4/ 97 ND
| RP- 16 '89 to '97 ND -- ND -- ND
| RP-23 10/ 95 to 4/97 ND -- ND -- ND
| RP-24(deep) d 10/ 95 to 4/97 ND -- ND -- ND
| RP- 25 10/ 95 to 4/97 2.1 10/ 95 1.4 3/ 96 2.0
| RP- 26 10/ 95 to 4/97 0.9 5/ 97 ND 10/ 96 0.9
| RP- 27 10/ 95 to 4/97 ND -- ND -- ND
| RP- 28 10/ 95 to 4/97 ND -- ND -- ND
| RP- 29( deep) 10/95 to 4/97 0.6 3/ 96 ND 11/ 96 0.4
I RP- 30 10/ 95 to 4/97 0.2 4/ 97 ND 10/ 96 0.2
| RP- 31( deep) 10/ 95 to 4/97 210 5/ 97 110 11/ 96 210
| RP- 32 10/ 95 to 4/97 ND -- ND -- ND



TABLE 3-2

TCE CONCENTRATI ON RANGES AT MARBO ANNEX PRODUCTI ON
VELLS AND MONI TORI NG VEELLS
(Page 2 of 2)

Vel | Sanpl i ng Maxi mum Date of Max. M ni num Date of M n.
April/ May' 97
ID Dat e Range a Det ecti on Det ecti on Det ecti on Det ecti on Resul ts
| RP- 33( deep) 10/95 to 4/97 ND -- ND -- ND
| RP- 34 10/ 95 to 4/97 ND -- ND -- ND
I RP- 35( deep) 10/ 95 to 4/97 0.8 10/ 96 0.5 5/ 97 0.5
GPA-1 e 2/ 96 to 4/97 10.0 10/ 96 1.0 4/ 97 9.0
GPA-2 e 2/96 to 4/97 3.1 2/ 96 0.8 10/ 96 1.0
Not es:
a Contractor results and Bi oEnvironnental results used for MMwel |l s.
Production well - installed in the shallow portion of the freshwater |ens.

ND - Nondet ect abl e concentrati ons.
Deep nmonitoring well at the base of the freshwater lens (all other nonitoring wells at top of |ens).

GPA-1 and GPA-2 are screened and sanpl ed at variable depths. Max and mn concentrations for entire
wel | shown here. H ghest concentration for April/May 1997 is shown in the |ast col um.
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Vel |
Apri |/ May' 97
I D

MM 1
MM 2
MV 3
MM 5
MV 6
MM 7
MN 8
MN 9
D1
D2
D3
D4
D-5
D14
M5
M 6
M 7
M 15
Y-2
Y-4A b
Y-5 b
Y-6 b
I RP-1
| RP-2
| RP-8
| RP- 10
| RP-12
| RP- 14
| RP-15
| RP- 16
| RP-23

| RP- 24(deep) e
| RP- 25
| RP- 26
| RP- 27
| RP- 28

| RP- 29( deep)

OO oo UoCDUoTUoCUoDUoDoDoDUoToooooUoTUT

TABLE 3-3

PCE CONCENTRATI ON RANGES AT MARBO ANNEX PRCDUCTI ON VEELLS AND

Sanpl i ng

Date Range a

' 87
' 87
' 87
' 87
' 87
' 87
' 87
' 87
' 87
10/ 96
10/ 96
' 87
' 87
10/ 96
10/ 96

10/ 96
10/ 96
' 89
10/ 96
10/ 96
10/ 96
' 87
' 87
' 87
' 87
' 87
' 89
' 89
' 89
10/ 95
10/ 95
10/ 95
10/ 95
10/ 95
10/ 95
10/ 95

to
to
to
to
to
to
to
to
to
to
to
to
to
to
to

' 89, 10/ 96-

to
to
to
to
to
to
to
to
to
to
to
to
to
to
to
to
to
to
to
to
to

' 97
' 97
' 97
' 97
' 97
' 97
' 97
' 97
' 97
4/ 97
4/ 97
' 97
' 97
4/ 97
4/ 97
4/ 97
4/ 97
4/ 97
' 97
4/ 97
4/ 97
4/ 97
' 97
' 97
' 97
' 97
' 97
' 97
' 97
' 97
4/ 97
4/ 97
4/ 97
4/ 97
4/ 97
4/ 97
4/ 97

Maxi mum

Det ecti on

2

envo
W ok u

ND

ND
27.8 d/ ND
ND
ND
ND
ND
0.2
ND
0.6
ND
0.3
ND
0.6
ND
ND
ND
ND
ND

oW
woomo

=

ND
ND

ROooOo
R oW

ND

MONI TORI NG VEELLS
(Page 1 of 2)

Dat e of Max.
Det ecti on

9/ 87
2/ 96
9/ 89
11/ 95

10/ 87

3/ 97

M ni num

Det ecti on

ND (2)
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

0.8
ND
5.7

Date of Mn.

Det ecti on

5/ 97
5/ 97
5/ 97
5/ 97

5/ 97

5/ 97

Resul ts

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
11
ND
ND
ND

rPOOCO
o NG

ND



TABLE 3-3

PCE CONCENTRATI ON RANGES AT MARBO ANNEX PRCDUCTI ON WELLS AND
MONI TORI NG VEELLS
(Page 2 of 2)

Vel | Sanpl i ng Maxi num  Date of Max. M ninum Date of Mn. April /My '97
I D Dat e Range a Detection Detection Detection Detection Resul ts
I RP- 30 10/ 95 to 4/97 0.2 10/ 96 ND 4/ 97 ND
| RP-31( deep) 10/ 95 to 4/97 2.0 5/ 97 ND 10/ 95 2.0
| RP-32B 10/ 95 to 4/97 ND -- ND -- ND
| RP-33( deep) 10/ 95 to 4/97 ND -- ND -- ND
| RP-34 10/ 95 to 4/97 ND -- ND -- ND
| RP- 35( deep) 10/ 95 to 4/97 0.4 5/ 97 ND 10/ 96 0.4
GPA-1 f 2/96 to 4/97 0.4 10/ 96 ND 4/ 97 0.3
GPA-2 f 2/96 to 4/97 0.1 2/ 96 ND 10/ 96 ND
Not es:
Contractor results and Bi oEnvironnental results used for MMwel | s.
Production well - installed in the shallow portion of the freshwater |ens.

ND - Non Detectabl e concentrations.

MM 9 was re-sanpl ed. Subsequent result was ND. H storically, PCE has not been detected in MVO9.

Deep nmonitoring well at the base of the freshwater lens (all other nmonitoring wells at top of |ens).
GPA-1 and GPA-2 are screened and sanpled at variable depths. Max and nin concentrations for entire well
shown here. Highest concentration for April/May 1997 is shown in the |ast col um.
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3.2.2 Fate and Transport of TCE and PCE

Conpl ex structural features, lithologic features, and secondary porosity control groundwater
flow and, therefore, conplicate the mgration of TCE and PCE. G oundwater flow wi thin the MARBO
Annex rmay be controlled by conplex faulting near the center of the Annex, as described in the QU
2 Rl report (ICF, 1997b). Goundwater flow to the southwest and northwest is additionally

i nfluenced by the nunerous punping wells which capture sone of the groundwater flow G oundwater
flow at the south end of the MARBO Annex appears to be influenced by a groundwater nound just
west of MARBO Laundry. To the south of this nound groundwater flow is southerly and may al so be
affected by a fault along the southern boundary of the MARBO Annex. It is uncertain if
groundwater flows along this fault zone or passes through and continues south. Figure 3-6 shows
groundwat er el evation contours for February 1996. The contours are consistent with historical
contours drawn at the MARBO Annex.

G oundwater flow fromthe MARBO Laundry area is believed to be primarily south and sout hwest
based on groundwater contours and historically |Iowlevel concentrations (bel ow MCLs) of PCE
found in nonitoring wells IRP-10 and I RP-15. Hi storical TCE and PCE concentrations can be seen
on Figures 3-1 through 3-5. Low |l evel detections of PCE were al so detected in | RP-08, 26 and 27
which are to the north and west of IRP Site 38 (former MARBO | aundry), possibly due to vadose
zone di ssol ution channel flow and/or subsurface PCE residual outside the vicinity of the MARBO
| aundry.

G oundwater flow fromthe IRP-31 area appears to flow primarily into a groundwater trough where
novenent is westward. Sorme of the groundwater in this vicinity may al so be influenced by flow
gradients induced by on-site and off-site production wells. Due to the ubiquitous nature and
persi stence of chlorinated hydrocarbons, concentrations of TCE and PCE are detected at | ow
level s at some of the nmonitoring wells at the MARBO Annex, generally at 1 Ig/L or less. The

hi ghest concentrations detected in IRP-31 and | RP-14/29 nay represent the |ocations where
residual TCE/PCE is present as a continuing, but decreasing secondary source.

Cross-sectional information and a bl ock di agram showi ng potential groundwater and contam nant

m grati on pathways in the vadose zone and aquifer are included in the QU 2 R report (ICF
1997b). A description of the potential pathways and flow regi me for groundwater and TCE PCE was
al so discussed inthe QU2 R and is summarized here for consistency. In the |inmestone karst
environnent, precipitation percolates rapidly into the soils and |inestone bedrock. The upper
portion of the epikarst zone |linmestone is capable of storing |arge volunes of water due to

di ssol ution porosity that has developed with time. D ssolution decreases with depth, decreasing
the storage capacity. Epikarst water is gradually released to the underlying vadose zone and to
the aquifer as diffuse recharge. Discrete/concentrated runoff occurs only where there are
enlarged joints, faults, brecciated zones, and surface depressions that concentrate runoff to a
di screte subsurface inlet. The vertical mgration of groundwater is altered due to
interconnecting fractures, solution cavities, or lithologic changes. Vertical flow and fl ow

al ong the hydraulic gradient occurs where vadose zone groundwater contacts the water table. The
rate and direction of flowis further altered by encountering other preferential pathways. The
flow regine in the vadose zone ranges fromdiffuse/slow flow, simlar to a nacro-porous nedia
aqui fer, to preferential/channeled fracture flow. Flow in the phreatic zone mmcs the slow
flow diffuse flow (slow for a karst aquifer is approximately 20-30 ft/day) but is influenced by
preferential pathways (I CF, 1997b).

Cont ami nant transfornati ons can occur through degradation of the constituent, however this has
been only mninally observed at the MARBO Annex, as evidenced by the lack of a significant
occurrence of typical degradati on by products such as cis-1,2-DCE and vinyl chloride.

G oundwat er velocities (20-36 ft/day) were derived fromthe dye trace investigation perforned at
the Main Base and Northwest Field Area (I CF, 1995). This estinate appears to be representative
of the MARBO Annex based on the hydraulic gradient and lithology, and is consistent wth other
investigations indicating the age of the freshwater lens may be less than 5 years (M nk and Low,
1977). The QU 2 R has assuned that if it takes 10 aquifer volunes to renediate the groundwater
system the aquifer will be cleansed naturally within 50 years, assum ng no additiona

contam nation is stored in the vadose zone. However, because of potential novenent of

contami nants fromthe vadose to the phreatic zone, contam nant persistence may continue for an
unknown period of tinme, but should dimnish, assumng the prinmary source is gone



3.2.3 TCE and PCE Trends i n G oundwat er

In addition to the four sanpling events from Cctober 1995 to May 1997, sone of the nonitoring
wel I's and production wells have been nonitored for TCE and PCE prior to 1995. The range of
sanpling dates for each of these wells, as well as the historical maxi nrum m ni num and nost
recent TCE and PCE concentrations, are shown on Tables 3-2 and 3-3. Based on sone of the
longer-termnonitoring that has occurred at the MARBO Annex, it is possible to observe
decreasing trends, or natural attenuation, of TCE and PCE. This is nbst evident in Air Force
production wells MM1 and MM2, where TCE and/or PCE has been detected, and | ong term nonitoring
has occurred. Trends are expected to becone nore apparent in sone of the recently installed
nonitoring wells, after additional sanpling has been conducted

As seen on Tables 3-2 and 3-3 the wells which have been nonitored for 8 to 10 years or nore show
decreasing concentrati ons of TCE and PCE. The concentrations of TCE in M¥2 ranged from a high
of 39 Ig/L in 1978, to 4 Ig/L in April 1997. TCE concentrations in MV¥1 ranged froma hi gh of
8.5 Ig/L in 1985 to less than 0.3 Ig/L in April 1997. Based on 8 years of sanpling in the
vicinity of the MARBO Laundry, PCE concentrations in nonitoring well IRP-14 ranged from26 Ig/L
in Septenber 1989 to 11 Ig/L in April 1996. QG her IRP wells, although representing short-term
data, also indicate a decrease in TCE and PCE concentrations. Though the newy installed

noni toring wells have been nonitored for only 1 to 2 years, the majority of these wells also

i ndi cate decreasing concentrations of TCE and PCE. Two of the nonitoring wells, deep nonitoring
wells RP-29 and IRP-31, indicate either steady, or slightly increasing concentrations of PCE
and TCE, however this is over a period of only 2 years. Additional sanpling of these wells, over
a longer period of tinme, will provide sufficient information to indicate whether these wells
will conformto the trends of the decreasing |levels of TCE and PCE concentrations that have been
observed in the other production and nonitoring wells.

H storic data for the production wells and nonitoring wells at the MARBO Annex has been conpil ed
and graphed. Appendi x A of the QU 2 FFS (EA and Montgonery Watson, 1997) illustrates TCE and PCE
trends on graphs which plot TCE/ PCE concentrations over tine.

3.2.4 Potenti al Routes of Exposure

Human Health Ri sk. Exposure assunptions used for the human health risk assessnent include
potential ingestion and/or dernal exposure of groundwater, and inhalation of volatile
constituents rel eased frombat hing and showering. Though production wells offer the only
realistic exposure to groundwater, potential risk was al so evaluated for nonitoring wells. This
scenario is considered unlikely, especially where sone of the wells are installed at the base of
the freshwater |lens, in higher saline water.

Ecol ogi cal Risk. An ecological risk assessnent was perforned in accordance with USEPA gui delines
outlined in the QU 2 R, presum ng exposure to marine life through groundwater. There were no
exposure pathways identified for terrestrial receptors

3.3 SUWARY OF SI TE RI SKS
3.3.1 Human Heal th Ri sk

The human health risk assessment for groundwater was al so based on USEPA Region I X Prelimnary
Remedi ati on Goal (PRG guidance (USEPA, 1995). G oundwater anal ytical data obtained from each
nonitoring well and production well was conpared to Region | X PRGs for tap water. Constituents
wi th nmaxi mum concentrations exceeding the tap water PRGs were identified as constituents of
concern (CQOCs). After separating out COCs as to their carcinogenic and non-carci nogenic
potential, a cancer risk was calculated for COCs with carcinogenic potential, and an estimated
hazard i ndex was cal cul ated for non-carci nogeni c endpoints. Rather than cal cul ate the Exposure
Poi nt Concentration for each conpound, which was done for soil, the maxi mum concentration for
each constituent was utilized. Individual constituent risk and H were then sumred to obtain
total risk and H for each production well and nonitoring well.

As with soil, the USEPA considers a risk of less than 1x10 -6 (one in one mllion) to be
protective of human health, and uses this value as the point of departure. The USEPA has
devel oped the risk nmanagenent range of 1x10 -6 to 1x1 -4 (one in ten thousand), as the target
for managi ng cancer risk. The hazard index cal cul ates potential non-cancer risks (e.g., skin



| esions, decreased fertility, organ danmge) that may be caused by exposure to a conpound or
group of conpounds. For non cancer risk, the USEPA has recomended a hazard i ndex equal to or

| ess than one. A hazard index nunber bel ow one indicates that non-cancer health effects are not
expect ed.

For those production wells where COCs were detected, the health risk findings are shown in

Tabl e 3-4. The groundwater risk assessment utilized conservative assunptions, resulting in
estimated risks that are likely higher than actual risks. As seen on Table 3-4, the potential
risk for production wells where COCs were detected is within the risk nanagenent range of 1x10
-6 to 1x10 -4. Production wells M¥1, MW2, and M¥3 are additionally treated with Air Stripping
to renove | ow | evel concentrations of TCE and PCE, though M¥2 is the only production well where
concentrations have recently exceeded MCLs'. Because risk is within an acceptable range for
production wells at the MARBO Annex, groundwater quality goals at the MARBO Annex are primarily
determ ned by federally allowabl e concentrations of TCE or PCE in the groundwater (i.e., MILs).
Renmedi al alternatives were evaluated to assess the feasibility of achieving concentrations of
TCE and PCE in the aquifer to below the Federal MCL of 5 Ig/L. Federal MCL's will also continue
to be met at the Air Force supply wells presently being treated by Air Stripping. These public
wat er supplies will be maintained as part of the Andersen AFB Long Term Monitoring Pl an
Monitoring wells where COCs were detected are generally within EPA s risk nanagenent range of
1xI0 -6 to 1x10 -4 and bel ow a Hazard Index of 1, with the exception of IRP-31. Mnitoring wel

| RP-31 exceeds the Hazard Index of 1, however this is a deep well with high chloride content and
not neant for consunption. In addition, land use restrictions will be inplenented to regul ate
the installation of new wells, and groundwater nonitoring is included as a conponent to overal
protection of human health and the environnent.

1 TCE concentrations have been bel ow Federal MCLs since 1989 in MM1, and have never
exceeded MCLs in MM3. PCE has never been detected above MCLs in either MM1, 2, or 3
G oundwater fromthe off-site Tumon-Maui well is also treated by the sane air strippers
due to low |l evel s of PCE detected in 1995

The Q2 R Report (ICF, 1997) identified uncertainties in the human health ri sk assessnent for
groundwater. As previously described (Section 2.7), the presence of uncertainty is inherent in
the risk assessnent process. Potential sources of uncertainty in the Q2 R hunman health risk
assessnent include, but are not linmted to, the type of groundwater data eval uated, the EPCs
used to estimate exposures, and the assunptions used in the exposure assessnent. G oundwat er
data derived fromIRP wells, production wells, and nonitoring wells were used in the derivation
of EPCs for groundwater constituents; sone of these wells were screened at depths which are
unlikely to serve as drinking water sources. Additionally, the nmaxi mum detected concentration
was assuned as the EPC for each groundwater constituent. Furthernore, it was assuned that
groundwat er concentrati ons renain constant over a residential receptor's entire 30-year exposure
duration; recent groundwater nonitoring events indicate that natural attenuation of groundwater
constituents is occurring. The conclusions of the QR R Report (ICF, 1997) indicate that nost
sources of uncertainty in the hunan health risk assessnent for groundwater erred on the
protective side, and that the cancer risks and non-cancer H's reported nost |ikely represent
overestimates. A nore detailed, tabulated summary of the sources of uncertainty in the human
health risk assessnent for groundwater are included in Appendix B of this ROD

Based on the results of the human health risk assessnent for groundwater, actual or threatened
rel eases of hazardous substances fromthe site, if not addressed by inplenenting the response
actions selected in this ROD, nay present an inmnent and substantial endangernent to public
heal th, welfare, or the environnent.



TABLE 3-4

ESTI MVATED HUVAN HEALTH RI SK

Vel | Hazar d Pot enti al Esti mat ed
IDa | ndex Health Risk b Current Risk
D5 c 0. 044 1x10 -6 1x10 -6
M¥1 c,d 0. 033 3x10 -6 <1x10 -6
MM2 c,d 0.181 4x10 -6 <1x10 -6
MNM5 c 0. 004 2x10 -7 2x10 -7
GPA-1 -420' e, f 0. 075 2x10 -6 NA
GPA-1 -480" e, f 0. 182 4x10 -6 NA
GPA-2 -423' e, f 0. 085 2x10 -6 NA
GPA-2 -483' e, f 0. 063 2x10 -6 NA
IRP-14 e 0. 180 1x10 -5 NA
IRP-15 e 0.130 6x10 -6 NA
IRP-25 e 0. 057 1x10 -6 NA
I RP-27 e 0.018 1x10 -6 NA
IRP-29(D) e 0.224 9x10 -6 NA
IRP-31(D) e 4.34 1x10 -4 NA

a Production wells not shown did not detect TCE or PCE during the nmonitoring rounds utilized
for the risk assessnent.

b Based on risk assessnment conducted in QU 2 RI.

Production wel |.

d Production well presently treated with Air Stripping. The estimated current risk is |less than
1x10 -6 because the water fromthese wells is treated with the Air Stripper before
di stribution, renoving the TCE and PCE

e Mnitoring well. Water fromthese wells is not consuned.

f GPA wells are sanpled at different depths.

NA - Not Applicable. Mnitoring well groundwater not consuned.

(9]



3.3.2 Ecol ogi cal Ri sk

Based on a screening conparison to Anbient Water Quality Oriteria that are protective of
freshwater and sal twater organi sns, there were no COCs identified, and therefore no ecol ogi cal
risk identified.

3.4 DESCRI PTI ON OF ALTERNATI VES
Three renedi al alternatives were devel oped, as presented bel ow
3.4.1 No Action (Alternative G1)

As required by the NCP, a no action alternative is devel oped and used as a baseline case for
evaluating risk and for evaluating other alternatives. Under existing conditions at the MARBO
Annex, human health risk is acceptable, falling within the USEPA cancer risk guidelines of 10 -6
to 10 -4. No Action does not actively address TCE/ PCE in the groundwater at the MARBO Annex.
There are no institutional controls inplenented, no considerations are nade for protection of
human health and the environnent, and no process options are considered.

3.4.2 Natural Attenuation with Wllhead Treatnment (Alternative G 2)

This alternative utilizes Natural Attenuation of TCE/PCE in the aquifer to achieve the

remedi ati on goal of decreasing TCE PCE concentrations in the aquifer to concentrations bel ow
MCLs. Supplenental to this renedy are three institutional controls, including: 1) Land Use
Restrictions (to nonitor and restrict groundwater access in areas inpacted by TCE PCE); 2)

G oundwat er Monitoring (to nonitor the decrease of TCE/ PCE and confirmthe stability of TCE PCE
plumes in the MARBO Annex); and 3) Existing Wllhead Treatnment (to ensure public health risk is
within acceptabl e range at existing Air Force production wells).

Natural Attenuation. As noted in the previous section, the decreasing trends of TCE and PCE in
the groundwater at the MARBO Annex woul d be due to the physical processes of dispersion and
dilution, which are largely dependent on the volune and rate of water traveling through the
vadose zone and aquifer. The conditions at the MARBO Annex favor both of these factors. Average
precipitation on the island of Guamis in the range of 100 i nches per year. Over the 3.8 square
mle area of the MARBO Annex, and assuming a 50% evapotranspiration rate, this equates to a
recharge rate in the range of 3.3 billion gallons per year, or nine mllion gallons per day. The
conbi nation of these high recharge rates in a transm ssive |linestone aquifer provide a
supportive environnment for accel erated physical natural attenuation of TCE and PCE. The natural
attenuation would occur by "flushing" out any residual TCE/ PCE renaining in the vadose zone
and/ or aquifer.

As illustrated earlier, there is good evidence that natural attenuation has occurred, and
continues to occur, at the MARBO Annex. Al of the production wells which have had either TCE or
PCE detected in them show a decrease, and all of the nonitoring wells which have had TCE or PCE
detected in them which have been nonitored for greater than two years, al so show a decrease.
This is sumarized on the tabl e bel ow

TABLE 3-5
SUMVARY OF TCE/ PCE CONCENTRATI ON CHANGES

Nunmber of Wells Indicating Changes in
TCE/ PCE Concentr at i ons

Vel Type Decr ease I ncrease No Change Total Weélls
Production wells 10 0 3 (Al non detect) 13
(8+ yrs of nonitoring)
IRP wel |'s 6 0 2 (Al non detect) 8
(>2 yrs of nonitoring)
IRP wel |'s 1 3 9 (5 non detect) 13
(2 yrs of nonitoring)
GPA nonitoring wells 2 0 0 2

(1+ yrs of nonitoring)
TOTAL: 19 3 14 (10 non detect) 36



Thus, all of the production wells, and all of the IRP nonitoring wells that have been nonitored
for greater than 2 years, which have had concentrations of TCE or PCE detected in the past,

i ndi cate decreasing TCE and/or PCE concentrations. The nonitoring wells which indicate an
increase in TCE/ PCE concentrations have been nonitored for only 2 years. These nonitoring wells
are expected to follow the sanme decreasing trend as the other wells which have been nonitored
over a longer tine period.

A degradation rate was estinmated in order to estinate potential tines for TCE and PCE to
attenuate bel ow MCLs. The range of degradation rates is considered roughly representative of how
TCE and/or PCE reacts in the aquifer. The primary limtation to these estimtes include the
uncertainty of total TCE/ PCE nass that nmay exist in the subsurface, which likely varies between
the locations where wells presently exceed MCLs. Thus estimated cl eanup tinmes should take this
in to consideration, with the understanding that actual cleanup times may exceed the high end of
t he range.

There are presently two locations (three nonitoring wells) that exceed MCLs: | RP-31 exceeds the
MCL for TCE, and IRP-14 and I RP-29 (located adjacent to each other) exceed the MCL for PCE. The
estimated tinme to achieve the TCE MCL in IRP-31 nmay range from approxinately 10 to 40 years. The
estimated tinme to achieve the PCE MCL in IRP-14 may range fromapproximately 1 to 10 years. The
estimated tinme to achieve the PCE MCL in IRP-29 may range from2 to 10 years. Again, these are
estimates which have limtations that should be considered.

Institutional Controls. As noted earlier, there are three institutional control nechani sns which
are included with the Natural Attenuation renedy, as shown bel ow

. Land Use Restrictions involve placing restrictions on the property deeds pertaining
to the installation of water supply wells on properties affected by PCE and
TCE-i npacted groundwater. The intent of |and use restrictions is to reduce
potential exposure to contam nants by legally restricting future groundwater
devel opnent fromthose areas that are known to be inpacted. The inplenmentation
nechani smfor this conponent woul d be through GEPA's Wl | head Protection Program and
Well Installation licensing and permtting. As part of the Wl | head Protection
program GEPA has devel oped a Groundwater Protection Zone Map which identifies those
areas where surface activities above the resource or recharge zone have the ability
to inpact the water quality. The netes and bounds descriptions of the |and are
designated on this map along with other pertinent informati on (GEPA, 1993). GEPA
revi ews groundwater data fromthe Andersen AFB CERCLA process, and all well
installation applications are reviewed by GEPA first prior to installation. A so, as
part of the Wellhead Protection Program well installation within 1,000 feet of an
exi sting production well is prohibited. As GEPA has been involved with the
devel opnent of this ROD, this would easily facilitate the necessary transfer of
information from Andersen AFB to GEPA, for inplenentation of the above-nentioned
institutional controls.

. Exi sting Wl | head Treatnent is in place for three of the production wells on the
MARBO Annex (MW 1, MAM2 and MM3) until TCE and/or PCE concentrations are
consistently bel ow MCLs. Two of these wells (MM1 and MM2) have slightly exceeded
the MCL for TCE in the past. Groundwater at MM1, 2 and 3 is presently routed
t hrough dual - packed, once-through, counter-current air stripping systemwith a
hydraul i ¢ capacity of 725 gallons per mnute (gpn). The endorsenent and
recommendati on of continued well head treatnent in these production wells woul d
provide additional health risk benefit to those wells which exceed MCLs for TCE
and/ or PCE. Treatnent status would be evaluated every two years in conjunction with
t he Andersen AFB Long- Term G oundwat er Monitoring Pl an;

. Long- Term Groundwat er Monitoring involves the sanpling and nonitoring of the
groundwat er at the MARBO Annex through existing nonitoring wells and production
wel I's. The groundwater woul d be anal yzed for TCE, PCE and ot her constituents which
woul d be deened pertinent for nonitoring. Long-termnonitoring is consistent with
exi sting plans for nmonitoring under the | RP (EA Engi neering and Montgonery Watson,
1995), and woul d nonitor constituents in select IRP wells as well as production
wells in and around the MARBO Annex. Monitoring would continue until TCE and PCE
concentrations are consistently bel ow MCLs.



3.4.3 Ex-Situ G oundwater Treatrment (Alternative G 3)

This alternative was evaluated in order to assess the feasibility and | evel of effort that would
be necessary to address groundwater restoration, where TCE/ PCE exceeds MCLs in the aquifer. An
effective eval uation of equipnent, |abor and cost is conducted here to assess the nagnitude of
effort necessary to address TCE and PCE in the groundwater. Should this alternative be eval uat ed
for detailed consideration, a nore conprehensive groundwater nodel would be necessary to
optimze and calibrate the extraction system Assum ng these paraneters could be net, and
performance is neasurable and accurate, the primary narginal benefit of this Aternative, when
conpared to the Natural Attenuation Alternative (Alternative G2), would be that the TCE/ PCE in
the aquifer may be renoved at a slightly accelerated rate

The groundwat er extraction scenario addresses TCE in the vicinity of IRP-31 and PCE in the
vicinity of the former MARBO | aundry. This alternative assunes two extraction wells at each

| ocation, punping at 500 gpm each, with aboveground treatnent via dual packed tower air
strippers and discharge to separate, one acre percolation ponds at each |ocation. A summary of
t he assunptions, conceptual |ayout and design is presented below, calculations are included in
Appendi x E of the QU 2 FFS.

. Assunes institutional controls simlar to that for the Natural Attenuation
alternative, including | and use restrictions, |ong-term groundwater nonitoring and
conti nued wel | head treatnent;

. Assunmes two areas of concern within the MARBO Annex - the groundwater which is
inmpacted by TCE in the vicinity of IRP-31, and the groundwater which is inpacted by
PCE in the vicinity of the former MARBO | aundry;

. A radius of influence of 300 feet was estimated at each well (500 to 600 feet at
each | ocation), based on the site's physical information presented in the QU 2 RI.
This is the equivalent of 1.5 ngd at each location, or 3 ngd conbi ned. Each | ocation
is treated separately due to the distance (approximately 1 mle) between them

. Assunes the upper end hydraulic conductivity value of 20,000 ft/day presented in the
QU 2 R (which equates to a transmissivity of 200,000 ft 2/day assum ng 100-
foot-thick fresh water |ens);

. In order to maxi mze drawdown and account for potential punp downtine, two downhol e
punps at each |ocation are assunmed to be punping at 500 gpm each (four punps total).
A 100-HP punp in each of the four drawdown wells woul d be necessary in order to punp
this volume of groundwater fromthe required depths;

. The punps woul d di scharge to a dual packed counter-current air stripping system at
each location, simlar to the one in place now

. An average concentration of TCE of 80 Ig/L was assunmed at IRP-31, which is one half
of the Novenber 1995 and March 1996 concentrations. This val ue assunes dilution from
the upper portion of the aquifer, where TCE was not detected, as well as groundwater
flux toward the drawdown well fromthe outer edge of the TCE plunme and surrounding
vol umes of the aquifer where TCE was not detected

. An average concentration of 10 Ig/L of total VOCs (PCE plus TCE) was assuned at the
MARBO | aundry area, where VOCs were detected throughout the Iength of the water
colum and in downgradi ent wells;

. Based on the average VOC concentrations at both |ocations, and the assunptions
presented above, VOC off-gas is calculated to be approximately 0.06 tons/year for
the IRP-31 area, and 0.02 tons/year for the MARBO | aundry area. This is within the
limts of 100 tons/year for a mnor source, therefore off-gas treatment would not be
necessary.

In summary, three alternatives were retained for evaluation, ranging fromno-action to potentia
groundwat er restoration. The No-Action alternative includes only the efforts and costs
associated with a 5-year review, as required by CERCLA. Natural Attenuation is augnented with a



conbi nation of land use restrictions and groundwater nonitoring, and continued commtnent to
wel | head treatment at the MARBO Annex. Ex-Situ Treatnent utilizes artificial/technical neans to
potentially accelerate the attenuation of TCE/PCE in the aquifer, with continued commtnent to
wel | head treatnent.

3.5 COVPARATI VE ANALYSI S OF ALTERNATI VES SUWVARY
The remedi al alternatives devel oped were anal yzed in detail using the nine evaluation criteria

required by the NCP, as discussed in Section 2.8. These criteria are again shown bel ow, and
di scussed relative to the groundwater renedial alternatives:

. Overall protection of human health and the environnent

. Conpl i ance with ARARs

. Reduction of toxicity, nmobility, or volune through treatnent
. Short-term ef fectiveness

. Inpl emrentability

. Cost

. St at e/ support agency accept ance

. Communi ty accept ance

The resulting strengths and weaknesses of the alternatives were then weighed to identify the
alternative providing the best bal ance anong the nine criteria. Table 3-6 summarizes this
conpari son.

3.5.1 Overall Protection of Human Heal th and the Environnent

The Natural Attenuation alternative addresses TCE and PCE in groundwater via the natura
attenuation of these constituents, as shown through historical nonitoring. Natural Attenuation
woul d ensure overall protection of human health and the environnment through natural renediation
of the TCE and PCE in the aquifer. The risk pathway at the MARBO Annex is through drinking
water, which is presently treated and nonitored. Therefore the inplenentation of institutiona
controls augrment the natural attenuation renedy in order to protect human health and the
environnent. Land use restrictions would be inplenmented to regulate the installation of new
production wells. Wellhead treatment would continue at production wells M¥1, MW¥2 and MV 3
until TCE and/or PCE concentrations consistently fall below MCLs (this will be eval uated every
two years). As hunman health risk is presently within acceptable limts, the institutiona
controls would nmaintain and nonitor this as a conponent to overall protection of human health
and the environnent. This alternative provides both short-termand | ong-term effectiveness.

The Ex-Situ Treatnent alternative provides the same degree of overall protection of hunan health
and the environnment as the Natural Attenuation alternative, and the sane set of institutiona
controls would be incorporated. It is possible that the TCE/ PCE nay be renediated at a slightly
accel erated rate, however, the marginal benefit to the protection of human health and the
environnent would renain the same as the Natural Attenuation alternative. Overall protection of
human health and the environnent nay be adversely affected by punping at depth at high rates in
the vicinity of IRP-31. The high punp rate required for this alternative may i nduce upconi ng of
t he deeper TCE, which would increase risk by introducing TCE in to the upper portion of the
aqui fer, where production wells draw from For this reason, groundwater treatnent (Al ternative
G3) inlieu of natural attenuation (Alternative G2) will likely not provide additiona

margi nal benefit to protection of human health and the environnent.

The No Action alternative is currently protective of hunman health and the environnent, based on
the fact that existing hypothetical cancer risk fromproduction wells is within the EPA range of
10 -6 to 10 -4. However, this alternative does not provide additional protection or assurance
that potential exposure pathways nmay not exist in the future fromeither additional mgration of
TCE/ PCE or the installation of new production wells.



Territorial
Al ternative
Accept ance

No Action
Not Accept abl e

Nat ur al
Accept abl e
At t enuation
w Wl | head

Tr eat nent

Ex-Situ
Not Acceptabl e
G oundwat er
Tr eat nent

Not es:

a Includes Short Term Effectiveness and Long Term Ef fecti veness and Per nanence.

b TW - Toxicity, Mbility and Vol une of contam nant.

Conpl i ance
Wth
Communi ty
ARARS
Accept ance

Does not conply
Not Accept abl e

Conpl i ance
Accept abl e
achi evabl e

Conpl i ance
Not Accept abl e
achi evabl e

TABLE 3-6

COVPARI SON OF GROUNDWATER ALTERNATI VES

Prot ection of
Human Heal th
and the

Envi ronnent a

Potential for future
exposur e
Exposure potenti al
reduced t hrough
natural attenuation
of TCE and PCE
Exposure potenti al
reduced t hrough

engi neered renoval
of TCE and PCE

Short-Term

Ef f ecti veness

Not Effective

Effective

Ef fective

Long- Term

Ef f ecti veness

Not Effective

Effective

Potential ly

effective, with

i kely adverse

effect of saline

i ntrusion

Reducti on

of TW b I npl emrentability

No reduction No Techni cal

in TW. Limtations
Sone reduction Easy
in TW.

Sone reduction Dfficult

in TW.

Cost x

$1, 000

$77

$3, 649

$18, 447



Potential ARAR

Dri nki ng Water

SDWA Maxi mum

Cont am nant Level s 40
CFR 141.11 to 141.16
Surface Water

CWA, National Poll utant
Di scharge Eli m nation
System (NPDES) 40 CFR
122 and 125

Q her

EPA Car ci nogen
Assessnents G oup

Pot ency Factors

NI OSH OSHA

Dri nki ng Water
GQuam SDWA, 10 GCA,
Chapter 53

G oundwat er
Revi sed Guam Wat er
Qual ity Standards,

Adopted 7/18/87 and ¥4 92

Water Pollution Control
Act 10 GCA, Chapter 47

Q hers

Air Pollution Control Act,

10 GCA, Chapter 49

TABLE 3-7

CHEM CAL- SPECI FI C ARARs AND TBCs

I ssues and Requirenents

Appl i cabl e

FEDERAL REQUI REMENTS

Enf orceabl e standards for public water systens. Yes
Regul ates the di scharge of water to surface water Yes
bodi es.
Most up-to-date informati on on cancer risks Yes
derived from EPA' s Cancer Assessnent G oup
(CAQ.
Standards for worker exposure to specific chem cal Yes
conpounds.

GUAM REQUI REMENTS
Est abl i shes primary and secondary standards and Yes
MCL.
Restricts, controls, and permts poll utant Yes
di scharges, and defines water quality criteria.
Det er mi nes ways and neans of elimnating and/or TBC

preventing pollution to surface waters and
gr oundwat ers.

Establishes air quality criteria; sanpling,
record keepi ng requirenents,
permtting system and specific control

nmoni t ori ng,

ARARs

R/ FS Renedi al

RCRA

SDWA Safe Drinking Water Act
EPA Envi ronnent al

Appl i cabl e and Rel evant and Appropriate Requirenents.
I nvestigation/ Feasibility Study.
Resour ce Conservation and Recovery Act.

Prot ecti on Agency

t esting, Yes
source
requests,

CWA C ean Water Act.
POTW Publicly Oaned Treatnent Works.
MCL Maxi mum Cont am nant Level .

THC To Be Consi dered.
GCA @am Code Annot at ed.

ARAR St at us
Rel evant and
Appropriate
Yes G 1:
G 2:
G 3:
Yes G 1:
G 2:
G 3:
Yes

Yes

Yes

Yes

TBC

Yes

Applicability to FS Alternatives

Meets MCL at point of use but not aquifer.
Meets MCL at point of use but not aquifer.
Meets MCL at point of use and possibly aquifer.

Not appl i cabl e.
Not appl i cabl e.
Meet s di scharge requirenents.

Uilized for R sk assessnent at MARBO conpl ex.

G 1:
G 2:
G 3:

G 1:
G 2:
G 3:

G 1:
G 2:

Not appl i cabl e.
Moni toring and sanpling under existing HASP.
Covered under future HASP and O&M manual .

Meets MCL at point of use but not aquifer.
Meets MCL at point of use but not aquifer.
Meets MCL at point of use and possibly aquifer.

Not appli cabl e.
Not appl i cabl e.

G 3. Meets discharge requirenents.

G 1:
G 2:
G 3:

G 1.
G 2:
G 3:

MoU
GEPA
ROD
HASP

Does not address future conditions.

Monitors long termconditions with institutional controls.
Monitors long termconditions with marginal aquifer
restoration.

Not appl i cabl e.
Not appl i cabl e.
VOC of f-gas di scharge within acceptable regulatory linits.

Menmor andum of Under st andi ng.

Quam Envi ronment al Protection Agency.
Record of Deci sion.

Health and Safety Pl an.



TABLE 3-8

ACTI ON- SPECI FI C ARARs AND TBCs

ARAR St at us
Rel evant and
Potenti al ARAR I ssues and Requirenents Applicable Appropriate Applicability to FS Alternatives
FEDERAL REQUI REMENTS
Safe Drinking Water Act (SDW)
40 cfr 144 Under ground I ssues: The control programrestricts the underground injection Yes Yes G 1: Not Applicable.
I njection Control Program of wastes and treated wastewater. G 2: Not Applicable.
G 3: Infiltration pond neets established standards.
Requi renents: The underground injection of fluids must neet
the established standards and procedures.
Qccupational Safety and Health Act (CSHA)
29 CFR 1910 120 Regul ations | ssues: These requirenents rmust be inplenented during Yes Potentially G 1: Not applicable.
for Workers Involved in hazar dous waste operations. G 2: Mnitoring and sanpling under existing HASP.
Hazar dous Waste Qperations G 3: Covered under future HASP and O&M manual .
Requi renents: The OSHA standards for hazardous waste Enpl oyees may need Health and Safety 40-hour course
operations include regulations for training, protective and annual | y updat ed 8-hour refresher course.
equi prent, proper handling of wastes, nonitoring of enployee
health, site information, and energency procedures for workers
at hazardous waste operation.
29 CFR 1900 Standard for | ssues: These standards were devel oped to ensure a safe Yes Yes G 1: Not applicable.
Wrker Protection wor kpl ace. G 2: Mnitoring and sanpling under existing HASP.
G 3: Covered under future HASP and O8%M manual
Requirenents: |In general, the OSHA standards have been
promul gated to provide a workplace free of harm
Cean Air Act (CAA
CAA Section 109 and | ssues: Determne whether the air stripper would be considered Yes Yes G 1: Not applicable.
40 CFR 50 a maj or source or mnor source. G 2: Not applicable.
G 3: Not considered a najor source, therefore off gas
Requirenents: Pernits and regul ates air emissions if considered treated not required.

a maj or source.



Guam Wl | head Protection
Program Adopt ed March 4, 1993

and Quam s Water

Resour ce and

Devel opnent Operating
Regul ati ons

VWt er

Resour ces Conservation

Act 10 GCA, Chapter 48

U C Regul ati on

R/ FS
EPA
CERCLA

GUAM REQUI REMENTS

Protects groundwater in wells/wellfields that supply drinking
wat er. Regul ates permitting of production and nonitoring wells,
and contractor |icensing.

Restricts devel opment of groundwater through |icensing and
permt issuance for well drilling and operation, and sets
construction standards.

Restricts subsurface injection to prevent contam nati on and/or
deterioration of groundwater resource

Appl i cabl e and Rel evant and Appropriate Requirenents

Renedi al
Envi r onnent al

I nvestigation/Feasibility Study
Prot ecti on Agency
Conpr ehensi ve Environnent al

Response, Conpensation, and Liability Act.

Yes Yes
Yes Yes
Yes Yes

G 1:
G 2:
G 3:

G 1:
G 2.
G 3:

G 1:
G 2:
G 3:

Not appli cabl e.

Not appli cabl e.

May affect installation of extraction well
exi sting production well field.

Not appli cabl e.
Not appli cabl e.
W1 | address during pernitting.

Not appli cabl e.
Not appli cabl e.
G oundwater treated to wthin standards.
exceedance of chloride due to upcom ng.

Possi bl e

POTW Publicly Oawed Treatnent Works.

DOT  Department of Transportation.
NEPA Nati onal

TBC

Envi r onnent al
To Be Consi der ed.

Policy Act.

so close to



Potenti al ARAR

Habitat/Wldlife
Endangered Speci es Act of 1973 (16 USC

1531), 50 CFR 200, 402; Fish and Wldlife
Coordi nation Act (16 USC 661); 33 CFR

320 to 330

H story

National H storic Preservation Act (16 USC
Section 469), 36 CFR 65, 40 CFR 6.301(b)

5 GCA, Chapter 63

TABLE 3-9

LOCATI ON- SPECI FI C ARARs AND TBCs

ARAR St at us

| ssues and Requirenents

FEDERAL REQUI REMENTS

Action to conserve endangered species or Yes
threatened species if action may be critical or
threatens the habitat upon which species

depend.

Action to recover and preserve artifacts if in an Yes
area where action may cause irreparable harm

| oss, or destruction of significant artifacts.
GUAM REQUI REMENTS
Li sts endangered and threatened speci es; Yes

regul ates wild gane and fish.

ARARs  Applicable or Relevant and Appropriate Requirenents.

RI/FS Renedial
CWA C ean Water Act.

F&wW Fish and Wldlife Service.
GCA Quam Code Annot at ed.

TBC To Be Consi dered

I nvestigation/Feasibility Study.

Appl i cabl e

Rel evant and

Appropriate
Yes
Potential ly

Yes

G 1:
G 2:
G 3:

G 1:
G 2:
G 3:

Applicability to FS Alternatives

Not Appl i cabl e.
Not Applicabl e.
WIIl consult with Fish and Wldlife.

Not Applicabl e.

Not Applicabl e.

WII consult with Guam and Nati onal

Regi ster of Historic Places if necessary.

G 1. Not Applicable.
G 2: Not Applicable.
G3: WII

consult with Fish and Wldlife.



3.5.2 Conpliance with ARARs

The prinmary chem cal -speci fi ¢ ARARs/ TBCs whi ch are consi dered applicable to the MARBO Annex are
federal and local MCLs for TCE and PCE; GQuamis Water Pollution Control Act (10 GCA 47); and
Quami's Revised Water Quality Standards (CGEPA, 1992). The prinmary action specific ARARis CGuanis
Wl | head Protection Program (GEPA, 1993) and Quanis Water Resource and Devel opnent Qperati ng
Regul ations (GEPA, 1990), which nonitors the installation of extraction/punping wells in or

adj acent to wellfields, and reviews existing hydrol ogic and | and-use data prior to approving the
installation of new production wells. Prior to the installation of a new production well,
applicants nust submt the location of the proposed well to GEPA, who then reviews existing | and
use and hydrologic information in that area. Based on this informati on, GEPA has the authority
to deny well installation in conprom sed portions of the aquifer. Andersen AFB will continue to
work closely with GEPA in supplying all groundwater quality data collected as part of the IRP
program so that GEPA can naintain an adequate database for their Wl |l head Protection Program

Ex-situ treatnent has been considered with the intent of neeting and/or accelerating the rate to
achi eve chem cal -specific ARARs through engi neered neans. Wiether artificial restoration would
result in the achievenent of ARARs in a nore expeditious tinme frane is uncertain. By attenpting
to neet the ARAR for MCLs, other ARARs would |ikely be conpromi sed, especially the drinking
wat er standard for chlorides, due to chloride upconi ng and subsequent di scharge to the
percol ati on ponds. The punp rate required for a sufficient capture zone is high, and certain
toresult in significant upconing and degradati on of the aquifer. Chloride upconing will affect
the potabl e, upper portion of the freshwater |ens, where production wells draw from The upper
limt chloride concentration for drinking water is 250 ng/L (CGEPA, 1992). Chloride
concentrations in the deeper nonitoring wells are presently around 170 ng/L. Action and | ocation
specific ARARs would also factor into the location of the extraction wells, limting the
effectiveness of Ex-Situ treatnent, as they are required to be no closer than 1,000 feet froman
exi sting production well (GEPA 1993). Remai ning ARARs/ TBCs, and their applicability to each
alternative are sumarized in Tables 3-7 through 3-9.

The Natural Attenuation alternative neets chem cal -specific ARARs (i.e., MILs) through natura
attenuation. There are no action or location-specific ARARs associated with this alternative.
Long-termnonitoring data indicates that groundwater restoration through natural attenuation has
occurred and is still occurring. Assum ng no additional contami nant sources, the renmai ning two
areas exceeding MCLs (the vicinity of IRP-31 vicinity of the MARBO Laundry) woul d be expected to
foll ow the same decreasing trend. As these areas have been nonitored for only 2 years (except
for IRP-14), this would be confirned through | onger-term nonitoring.

Though MCLs are a Safe Drinking Water Act pronul gation, which requires conpliance at the point
of use, CERCLA proposes the point of conpliance in the aquifer. The No Action alternative does
not provide a nonitoring network or renedy to address ARARs.

3.5.3 Short-Term Effecti veness

Al three alternatives are expected to be effective in the short term as risk is currently
within acceptable limts. The Ex-Situ alternative will be protective of workers during
construction, as necessitated through the site work plan and health and safety plan. TCE/ PCE
concentrations are | ow enough that the public will not be endangered during the construction
phase. Environnental inpacts fromconstruction of the air stripping systemand percol ati on pond
wi Il be addressed through consultation with the USEPA, CGEPA and the U S. Fish and Wldlife
Service. Inpacts would include clearing approxi mately two acres for the infiltrati on ponds.

3.5.4 Long- Term Ef f ecti veness and Per nanence

The Natural Attenuation alternative provides |long-termeffectiveness through the natura
attenuation of TCE and PCE. Long-termnonitoring and continued wel |l head treatnment at production
wel I's which are inmpacted by TCE/ PCE wi ||l continue. Future groundwater devel opnent in inpacted
areas will be precluded through the establishnent of |and use restrictions and the well head
protection regulations. This alternative is suited for long termeffectiveness, as long term
effectiveness of naturally decreasing TCE/ PCE to bel ow MCLs has been shown at other wells on the
MARBO Annex whi ch have exceeded MCLs in the past. The high precipitation flux through the vadose
zone, and rapid groundwater novenent through the aquifer effectively flushes potentially
remai ni ng TCE/ PCE fromthe vadose zone and/or aquifer. This alternative does not have



signi fi cant overhead and mai nt enance concerns beyond those which are required under the existing
programto nonitor existing wells.

The long-termeffectiveness of the Ex-Situ treatment alternative is based on the efficacy of
capture of the TCE/ PCE inpacted groundwater. Though all hydrogeol ogi ¢ environnents have inherent
conpl exities, |inestone environments, such as that beneath the MARBO Annex, have added
uncertainties due to potential secondary solution channeling and fracturing. Additionally, the
depth to groundwater at the MARBO Annex is high, especially in nonitoring wells IRP-31 and

| RP-29, where TCE and PCE, respectively, presently exceed MCLs at the base of the freshwater

Il ens. The effectiveness of a groundwater extraction systemis |argely dependent on the
efficiency of groundwater and contami nant renoval, and the ability to nonitor renoval. These
conplexities, and the uncertainty associated with the distribution of TCE/PCE in the

groundwat er, add an uncertainty to the nonitoring and neasurenent of TCE/ PCE renoval. Were the
Natural Attenuation alternative does not attenpt artificial TCE or PCE renoval fromthe aquifer
this level of design and nonitoring is not a concern. The Ex-Situ treatnent alternative is also
di sadvant ageous due to high electricity requirenments, an issue which the island of GQuamis
presently dealing with. The electricity demands nust be consi dered and bal anced with the
nmar gi nal benefits of groundwater treatnent and risks of saline upconing. Approxinmately 50
percent of the present worth cost is due to electricity. H gh groundwater extraction rates woul d
also tap in to the effective yield of the NG as a drinking water source, thus reducing the
overal | available capacity of the lens. The narginal benefit for |ong-termeffectiveness of
Alternative G 3 would not exceed that of Alternative G 2.

The No Action alternative does not address PCE/ TCE i npacted groundwater and | ong-term
effectiveness is not nonitored

3.5.5 Reduction of Toxicity, Mbility, or Volume Through Treat nent

The Ex-Situ Treatnent alternative slightly reduces the toxicity, nobility and vol ume of

contam nants through groundwater extraction and treatnent. Presum ng an effective capture zone
this alternative would provide additional narginal reduction of toxicity, nobility and vol ume of
contam nants, over the Natural Attenuation alternative

The Natural Attenuation alternative slightly reduces the nmobility and volunme of contam nants in
the aquifer through continued punping of production wells, and elimnates the toxicity through
wel | head treatnent, on an as-needed basis. Thus, the Natural Attenuation alternative provides
sone toxicity reduction through well head treatnent. Due to the high dissol ved oxygen
concentrations, anaerobic reductive dehal ogeni zati on of TCE and PCE to potentially nore toxic
byproducts does not appear to be of concern at the site. This is evidenced primarily by a | ack
of degradati on byproducts in the groundwater, supported by the high dissol ved oxygen

The No Action alternative does not reduce the toxicity, nmobility or volune of contam nants.
3.5.6 I npl ementability

There are no inplenentability concerns for the No Action alternative since it is a no action
alternative.

The Natural Attenuation alternative consists of very little inplenentation, as natura
attenuation is occurring and will continue to occur. Goundwater nonitoring procedures are
already in place. Land use restrictions would need to be inpl enented and O&M consi derations for
the existing air strippers would need to be inplenmented for the long term Equi pnent issues with
this alternative may include the periodic replacenent of nmonitoring well piston punps and O8&M
associated with the existing air strippers.

The Ex-Situ Treatnent alternative inplenments well installation, air stripping and percol ation
ponds, which all have predictable operating paraneters, and are available for conpetitive bid to
many vendors. Construction considerations include extraction well nodeling and design, well and
punp installation, construction of the air strippers and concrete pad, and excavation and
construction of a percolation pond. O8M considerations include possible replacenment of the
extraction punps, mai ntenance of the well screens, maintenance of the air strippers and packing
material, maintenance of the distribution systemto and fromthe air strippers, and nai ntenance
of the percol ati on ponds.



Though groundwat er extraction is a conventional and proven technol ogy, the inplenentation of
extraction in a deep aquifer wth heterogeneous |inmestone conditions would be difficult. Ar
stripping is a proven technol ogy and would be easily inplenmented. As noted earlier, electricity
consunption and the inpact on future sustainable yield froma sole source aquifer are also

inpl enentability concerns.

3.5.7 Cost

This assessnent eval uates the costs of the renedial actions on the basis of present worth
Present worth analysis allows renedial actions to be conpared on the basis of a single cost
representing an anount that, if invested in the base year at an assuned interest (discount) rate
and di sbursed over the study period as needed, is sufficient to cover all costs associated with
the remedial action over its planned life. This study assumes a 30-year duration and 5 percent

di scount rate. CERCLA gui dance suggests a cost accuracy to within -30 percent to +50 percent.
Detailed costs are included in the QU 2 FFS (EA and Montgonery Watson, 1997) and, based on these
assunptions, are presented bel ow.

No Action. The estinated present worth cost for this alternative is $77,000. This includes a
5-year site review over the 30-year duration

Natural Attenuation with Wllhead Treatnment. The estinmated present worth cost for this
alternative is $3,649,000, including $12,000 in capital costs and $3,637,000 in present worth
&M cost s.

Ex-Situ Treatnent. The estinmated present worth cost for this alternative is $18, 447, 000
i ncluding $2,488,000 in capital costs and $15, 959,000 in present worth O&M costs.

3.5.8 State/ Territory Acceptance

Thi s assessnent eval uates the technical and adninistrative issues and concerns that the

State/ Territory nay have regardi ng each of the renedial actions. The USEPA and GQuam EPA
commented on the draft version of this docunent. As with the soil alternatives, the comments
were both editorial and technical in nature, including the inplenmentation mechanismfor the

sel ected groundwater alternative. After addressing comments and concerns, the USEPA and GQuam EPA
are in concurrence and agreenent with the selected alternatives. Their coments, and Andersen
AFB' s responses to those coments, are included in Appendix C

3.5.9 Conmmuni ty Accept ance

This assessnent eval uates the issues of concerns of the public regarding the proposed
alternatives. After release of the Proposed Plan, which presented Natural Attenuation with
Wl | head Treatnent as the preferred renedy, the comunity did not express objection during the
public neeting or public comment period. Senator Brown noted concern pertaining to the
connection between soil contamination at Waste Pile 7 and the groundwater. Senator Brown's
comrents, and other public comments, are addressed in Section 4.0 of this docunent.

3.6 THE SELECTED REMEDY

Natural Attenuation with Wellhead Treatnment provides the nost effective balance of trade-offs
with respect to the nine criteria, and is the preferred alternative. This alternative would
protect human health and the environnent, is effective in the short and long term is easy to
inplenent, and is cost effective. The renedy would continue until long termgroundwater quality
nmonitoring indicates that TCE and PCE concentrations are consistently bel ow MCLs. Each five year
review woul d: 1) determine if the renedy is still effective, and 2) deternmine if the renmedy has
achieved its goals, and thus can be discontinued. Additionally, the Andersen AFB Long Term
Monitoring Plan will be reviewed every two years, which includes the groundwater nonitoring
wells at the MARBO Annex and imediate vicinity. A brief sumary and conparative benefit of this
alternative is presented bel ow

. TCE and PCE concentrations are decreasi ng and/or consistently at low |levels, as
seen where long termnonitoring has occurred at Air Force production wells. TCE and



PCE concentrations are al so decreasing in the ngjority of nonitoring wells within
t he MARBO Annex. Based on historical groundwater data collected fromthe MARBO
Annex, TCE/ PCE concentrations are expected to drop over tine due to naturally high
flushing rates in the vadose zone and aquifer, assumng there is no continuing
source. Thus Natural Attenuation has shown to be an effective alternative in
reduci ng TCE and PCE concentrations. Natural Attenuation would be nonitored for
effectiveness and applicability in recently installed nonitoring wells to confirm
decreasing concentrati ons.

. The hi gher concentrations of TCE and PCE are focused in two distinct areas within
the MARBO Annex, and do not appear to be migrating. The two areas are sout hwest of
Site 37 (primarily TCE in IRP-31), and area in the vicinity of the MARBO Laundry
(primarily PCE in IRP-14 and 29). The low | evel s detected outside of these two areas
are presently below MCLs, with the exception of GPA-1. Additionally, the TCE
detected southwest of Site 37 is in the deep zone, which precludes the installation
of production wells. Natural Attenuation would provide continued nonitoring and
confirmation of the stability of these two areas, as well as provide nonitoring for
overal | decreasing trends.

. Exi sting risk at the MARBO Annex is presently within the USEPA' s acceptabl e health
risk range for the production wells. This would be maintained with continued
wel | head treatnment of MM1, MM2 and MM¥3 (until TCE/ PCE concentrations are
consistently bel ow MCLs), the incorporation of a long termnonitoring plan, and by
regul ating the installation of potentially new production wells in areas that are
i npacted with TCE/ PCE.

. Natural Attenuation with \Wellhead Treatnent has high inplenentability, and can be
incorporated into existing Air Force plans to nonitor groundwater over the short and
long term

. Natural Attenuation with Well head Treatnent does not potentially conprom se aquifer

groundwat er quality to conditions which nay deteriorate due to excess punping. The
excessive high punp rates required for Ex-Situ Treatnent would likely result in
sal i ne upconi ng.

. From a cost perspective, Natural Attenuation with Well head Treatnent can be
inplenented at a mninmal cost and provi de maxi num benefit, conpared to the other two
alternatives. Though nore expensive than the No Action alternative, the benefits of
Natural Attenuation with \Wellhead Treatnent outweigh its added cost. Conversely, the
benefits associated with the additional costs for Ex-Situ G oundwater Treatment are
margi nal, uncertain and potentially detrimental to the aquifer.

3.7 STATUTCRY DETERM NATI ONS

The sel ected renedy satisfies the statutory requirenents of Section 121 of CERCLA, as anended
by SARA, in that the follow ng mandates are attained:

. The sel ected renedy is protective of human health and the environnment, will
decrease site risks, and will not create short-termrisk nor have cross-nedi a
consequences;

. The sel ected renedy conplies with federal and state requirenents that are

applicable or relevant and appropriate to the renedial action such as chemcal -
speci fic ARARs, chem cal -specific clean-up standards, and action-specific ARARs;

. The selected renedy is cost-effective inits fulfillnent of the nine CERCLA
evaluation criteria through renedi ation of the contam nated groundwater in a
reasonabl e period of tine.

3.7.1 Protection of Hunman Health and the Environnent

Through long-termnonitoring, institutional control and continued well head treatnent, the
Natural Attenuation with Wellhead Treatnent alternative will nonitor and confirmthat



groundwater will not exceed drinking water standards. The Natural Attenuation alternative
utilizes natural flushing of a highly transm ssive aquifer to renove contam nated groundwat er
fromthe aquifer. The inplenentation of this renedy will not create any short-termrisk nor any
negati ve cross-nedi a aspects.

3.7.2 Conpl i ance with ARARs

Al ARARs will be net by the selected renedy. The remedy will achi eve conpliance of
chem cal -specific clean-up standards. None of the anticipated actions for the Natural
Attenuation alternative is expected to have a detrinental inpact on endangered species.

3.7.3 Cost Effectiveness

The USEPA, the USAF, and the Territory of Quam believe that the selected renmedy fulfills the
nine criteria of the NCP and provides overall effectiveness in relation to its cost. The Natural
Attenuation alternative has a total capital cost of approxinmately $12,000 and an approxi nate
annual O&M present worth cost of $3,637,000. The total net present worth is $3, 649, 000 based

on a 30-year estinate.

3.7. 4 Utilization of Permanent Solution and Alternative Treatnment (or Resource
Recovery) Technol ogi es to the Maxi mum Ext ent Possi bl e

The sel ected renmedy represents, to the reasonabl e extent possible, a cost-effective nmanner for
remedi ati ng groundwat erat the MARBO Annex. The renedy sel ected provi des the best bal ance of

l ong-term effectiveness and permanence, narginal reduction of TW through wel |l head treatnent,
short-termeffectiveness, inplenentability and cost-effectiveness.

3.7.5 Preference for Treatnent as a Principle El enment

Contami nants of concern in the groundwater will be renoved through natural attenuation of the
aqui fer. Renediation of the groundwater will occur naturally, w thout the use of a treatnent
technol ogy. The bal ance of natural means versus artificial neans favors utilizing natural neans
to renedi ate the aqui fer when conpared to the overall effectiveness, cost, and inplenentation of
an engi neered alternative.

3.8 DOCUMENTATI ON OF S| GNI FI CANT CHANGCES

The Focused FS and Proposed Plan for the MARBO Annex based the overall cost of the Natural
Attenuation renmedy on a long termnonitoring plan of 40 wells (including some production wells).
As noted in the Proposed Plan and Focused FS, the actual nunber of wells to be nonitored will be
re-eval uated every two years, as |longer termdata becones avail able. This does not inpact the
remedy, but will inpact (decrease) cost in the long term Per the October 22, 1997 Renedi al

Proj ect Manager's (RPM neeting, Andersen AFB and the USEPA and CGEPA agreed to an initial
reduction of wells for nonitoring at the MARBO Annex, for a total of 26 wells. This decision was
nade after two years of sanpling at the MARBO Annex, where the reduction of wells was based on
ei ther consistent non-detectabl e concentrations of TCE and PCE, or concentrations consistently
bel ow MCLs. A summary of this data is included in the QU 2 FFS (EA and Montgonery Watson, 1997)
and the Andersen AFB Groundwater Summary Report (EA and Montgonery Watson, 1997). The reduction
in the nunber of wells would reduce the estinated 30-year present worth cost of this renmedy to
approxi mately $2,364,000 2. Re-evaluation of the long termnonitoring programat the MARBO Annex
will occur every two years in accordance with the Final Goundwater Mnitoring Plan (EA and

Mont gonery Vatson, 1995).

2 This includes the followi ng nonitoring and production wells for nonitoring:
Production wells D2, D5, D14, M6, and M7. Mnitoring wells IRP-1, 2, 8, 10, 12, 14,
15, 16, 23, 24, 25, 26, 27, 29, 30, 31, 33, 34, and 35 and GPA-1 and GPA-2.



4.0 RESPONSI VENESS SUMVARY
4.1 OVERVI EW

The public comment period for the Proposed Pl an began on Cctober 10, 1997 and ended on Novenber
10, 1997. A public notice sumarizing the Proposed Pl an, and announci ng the public coment
period and public meeting was printed in the Pacific Daily News from Cctober 8 through Cctober
10.

At the public neeting, which was held on Cctober 24, 1997, questions and comments were received
fromthe audience related to the Proposed Plan. A transcript of the public neeting mnutes has
been included in the Adm nistrative Record. Judging fromthe coments received, the community
accepts the USAF's preferred renedial alternatives for addressing soil and groundwater

contami nation at the MARBO Annex. There were no witten conmrents received during the 30-day
public revi ew period.

4.2 BACKGROUND ON COVMUNI TY | NVOLVEMENT

In an effort to involve the community, Anderson AFB established the Restoration Advi sory Board
(RAB), which includes representatives fromthe |Iocal community. The RAB repl aced the Techni cal
Revi ew Comm ttee, which consisted prinmarily of elected officials and Governnent of Quam Agency
Representatives. Since its establishnent in 1995 the RAB has regularly held quarterly neetings,
whi ch are open to the public. The RAB serves as a focal point for environnmental exchange between
Andersen AFB and the local comunity. In addition to the announcenent of the Proposed Plan in
the Pacific Daily News from Cctober 8 through Cctober 10, 1997, a press release wits al so
distributed to radi o and tel evi si on conpani es.

Andersen AFB presented a summary of proposed renedial alternatives and solicited conmmrents on the
Proposed Plan at a public neeting on Friday, Cctober 24, 1997 at the GQuam H | ton.

Representatives from Andersen AFB, CGEPA, and USEPA were present at the neeting to answer
questions; a transcript of this neeting is available for the public in the admnistrative
record.

4.3 SUMVARY OF COMMENTS RECEI VED DURI NG THE PUBLI C COMVENT PER OD

Comment s recei ved during the Andersen AFB MARBO Annex public comment period on the final QU 2
and QU 3 FS, and the Proposed Plan are sumari zed bel ow. The comment period was held from
Cctober 10, 1997 to Novenber 10, 1997. The comments are presented in the order in which they
were received.

Public Meeting Comments Sumary

Senat or Joanne Brown, Menber of the 24th Quam Legi sl ature and co-chair of the AAFB Restoration
Advi sory Board (RAB): Senator Brown followed up on the comments she nade at | ast week's RAB
neeting. Her coment addressed the issue of how sites are treated, particularly Waste Pile 7.
The risk assessnment process eval uates sites by assessing the threat they pose to contami nating
groundwat er (drinking water). However, froma public policy-making perspective, the condition of
the land when it is returned to the people of Guamis also a concern. Public policy-makers nust
ensure that the lands that are returned to the people of GQuamare useable. R sk assessnents do
not take into account this concern. Qher environmental policy issues, such as the how useabl e
the land is when it is returned, should al so be considered. Southern H gh School is an exanple
of how past waste disposal interfered with the construction of the school. In the future, the
t echnol ogy nay be available to clean up these sites. On going nonitoring is also critical
particularly with regard to constituents that nay be contained in Waste Pile 7.

The Proposed Plan recommends that AAFB will |eave the constituents in place at this two-acre
property and return it to the people of Guamwith restrictions on how the property can be used.
Qur ultimate objective is to see that as much of this property is as usable as possible in the
future. This will be a concern with other sites as we nove along in the process. Funding and
environnental cleanup decisions are looked at in terns of the threat posed to groundwater, but
this should not be the only issue. Returning this property to the people of GQuamin its original
condition so that it can be used by the people of Guamis an inportant issue. Future |and use



consi derations should be part of the decision-nmaking process in addition to the threats posed to
gr oundwat er .

The netallic waste in Waste Pile 7 may not pose a najor threat to the groundwater, but it will
limt the use of this property in the future. It needs to be nade very clear to the peopl e of
Quamthat this property is going to have restrictions on future devel opnent. The average person
on the street is not going to understand the concept of risk assessnent and setting priorities
on the basis of the risk assessment. What they will understand is whether or not the land is
usabl e. The current proposal is going to limt their use of this property in the future. Under
the current process, we are going to take a map and begin to draw little circles around areas
that are going to have restrictions even if the land is returned to the people of Guam This is
a legitimate concern because ultinmately the desire is to see that when the property is returned
it isreturned in a usable form Qherwise we are going to have chunks of GQuamthat are not
usable. This will be the reality if we continue to deal with the concept of only dealing with
these sites in terns of their threat to groundwater. If we continue to | eave constituents in the
ground, then we will have nore and nore unusabl e property in the future

AAFB Response: Dr. Mark Rodriguez of the Waste Policy Institute reported that the MARBO Proposed
Pl an used Prelimnary Renedial Goals (PRGs) to assess the risks to human and health posed by the
sites. He said that PRGs are concentrations that are protective of human health. He stated that

the key point to understand is that by using a soil cover at Waste Pile 7, the exposure pat hway

is limted. The soil cover will prevent health problens fromoccurring. As far as future use of

the property, he noted that deed restrictions will determ ne howthe land will be used.

Additionally, Site 20 lies within an abandoned quarry, with an average depth to the base of the

fill of 10.8 feet bgs, and as such it has limted future | and use regardl ess of whether the
waste pile was renmoved. The restrictions on Waste Pile 7 would linmt the use of the property to
activities which are non-intrusive in nature, and would be included in the deed drilling

transfer. Intrusive activities woul d open an exposure pathway and defeat the purpose of the soi
cover. Sone ideas of non-intrusive activities use may include a naintenance yard or storage
area

Fred Castro, AAFB RAB nenber: Has the Proposed Plan been reviewed by the regulators? Wre there
any outstandi ng i ssues?

AAFB Response: The Proposed Pl an was revi ewed by Guam Environnmental Protection Agency and U. S
Envi ronnental Protection Agency. Mark Ripperda fromthe U S. Environnental Protection Agency
said that he approved the Proposed Plan and that he had no outstanding i ssues. Victor Werch
fromthe Quam Environnental Protection Agency said that he al so approved the Plan. He noted that
his major concern is to protect groundwater and that the Proposed Plan recommends | ong-term
groundwat er nmonitoring at MARBO Annex

Fred Castro: Wiat is the estinmated cost for the cleanup and nonitoring and what is the status of
the funding? If there is a change in the constituents in the groundwater, how wi |l the necessary
noney be obtained to cleanup the site? On average, how nuch funding (total capital outlay) is
avai | abl e each year

AAFB Response: The estinmated costs are in the Proposed Pl an. AAFB has FY97 funds to cl eanup the
sites at MARBO based on the recommended alternatives in the Proposed Plan. AAFB expects to
receive funds for continued groundwater nonitoring. AAFB will have to request for funds for
nonitoring on a yearly basis. |If there are major changes to the Proposed Plan, AAFB will have to
submt other requests for funds. AAFB averages approxi mately $10 mllion per year for the IRP

Ernie Wisstig, Board of Directors for the Guam Soil and Water Conservation District: Wat kind
of danmage has occurred to our aquifer fromall of the pollution, that is all of the chem ca
waste frommlitary activities. | was born and raised in Yigo and | have seen all kinds of
mlitary activities. Now, thirty years later, why has it taken so long to address these issues?
What has the military done to danmage our aquifer?

AAFB Response: Extensive groundwater studies have been conducted in this area. AAFB has
installed nonitoring wells and it sanples these wells and the production wells. The chemcals
that have been detected are volatile organi c conmpounds including tetrachl oroethyl ene (PCE) and
trichloroethylene (TCE). These chemicals are addressed in the Proposed Plan. The Proposed Pl an



reconmends wel | head treatnment and natural attenuation to renmbve the PCE and TCE fromthe
aqui fer.

There are two areas of concern in the groundwater underlying the MARBO Annex, where
concentrations of TCE and/or PCE exceed Federal allowable |levels. One is beneath the fornmer
MARBO Laundry, where PCE slightly exceeds Federal |evels, and the other is across fromthe Yigo
Power Pl ant, where TCE exceeds Federal |evels. Though the PCE underlying the MARBO Laundry is
likely a result of mlitary activities, it is unclear where the source of the TCE origi nat ed.
After approxi mately 10 years of nonitoring these areas, the TCE and PCE do not appear to be
mgrating. Thus, the overall inpact on the aquifer is isolated to two snall areas representing a
very small portion of the groundwater underlying the MARBO Annex.

On a broader, national level, inpacts to soil and groundwater fromindustrial activities were
not known to be an issue until the early 1970s. The military has been consistent and pro-active
with investigative and renedial activities occurring nationally. Should there have been a
situation where an imminent health risk existed, imredi ate measures woul d have been taken

Ernie Wisstig: Wiere was all of the used oil fromthe vehicles dunped over the years? Do you
have any data that shows where the used oil was disposed? |Is there any evi dence of contam nation
at MARBO?

AAFB response: AAFB anal yzes its sanples for petrol eum products, but it has not detected any
petrol eum products in the groundwater sanples. It also has not found |arge quantities of
petrol eum products in the six Installation Restoration Program (IRP) sites.

Rudy Wisstig: Wiere has the wastewater from MARBO Annex been going for the past 30 years? W
used to farmin the MARBO cave area and we used to see wastewater di sposed there

AAFB Response: The sewage outfall was part of another investigation. It is in the area
desi gnated as excess land in Public Law 103-339. AAFB coll ected sanples in the sewage outfal
area near MARBO cave and not hing over acceptable | evels was detected.

Rudy Wisstig: There are a |lot of people from Qamthat are so heavy in | ead poisoning. M/ nother
had high levels of lead in her blood. Where is this lead comng fromand is it comng from our
wat er ?

AAFB Response: |sl and-w de, GQuam has noticeabl e background concentration |evels of |ead
associated with the groundwater. AAFB has not been able to attribute the lead to any of the IRP
sites at MARBO. These levels are also found in places around the island far away from A r Force
property such as central Quam Pago Pago, and Ordot. These concentration |evels are not above
the levels that may pose a risk to human health. It is hard to determine if the preval ence of

| ead poisoning in many of the people is attributable to water or to another source. Another
source of lead could be attributed to the | ead solder in copper pipes in ol der water
distribution systenms. It could al so come from | ead-based paint.

Rudy Wisstig: There are al so high incidents of degenerative di seases on Quam|i ke diabetes in
Quam There is three percent hereditary diabetes nation wide, but | saw a study that said Guam
had a 33 percent rate of diabetes.

AAFB Response: Not a question, but a statenment. No response necessary.

Rudy Wisstig: Wiy did the Air Force have the sewage outfall at the MARBO cave for years and
years?

AAFB Response: |t was the acceptable practice at that tine.

Rudy Wisstig: Wiy was this an acceptable practice in Guamwhen at the tine it was not an
acceptabl e practice in California or other parts of the mainland?

AAFB Response: This practice was acceptable at that tinme, both on GQuam and nany places on the
mai nl and.

Jesus Torres: N ce program Wuat are the schedul e dates? WII| these studies go on forever? Have



you any idea when sone of these studies will be conpleted? Please advi se.

AAFB response: The MARBO Annex sites are expected to be closed out by Decenber 1998. The studies
for the MARBO Annex Operable Unit are conpl et ed.
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APPENDI X A
REG ON | X PRELI M NARY REMEDI ATI ON GOALS (PRGs) SECOND HALF 1995
Sept enber 1, 1995
Subject: Region I X Prelimnary Renedi ati on Goals (PRG) Second Hal f 1995

From Stanford J. Snucker, Ph.D
Regi onal Toxi col ogi st (H 9-3)
Techni cal Support Section

To: PRG Tabl e Miling List

Pl ease find the update to the Region | X PRG table. The table has been revised to reflect the
nost current EPA toxicol ogical and risk assessnent information. Updates to EPA toxicity val ues
were obtained fromIR'S through July 1995 and HEAST t hrough Novenber 1994.

Al though Region 9 risk-based PRGs are "evergreen" and w || change as new net hodol ogi es and
paraneters are devel oped, they have matured and are changing |l ess than in the past. Meanwhile
the mailing list has increased exponentially and updating and distributing the table by nail has
becone a consi derabl e burden. Upon reflection, we've decided to change froma seni-annual to
annual distribution beginning in 1996. W think this change will allow us to keep publishing the
PRG table, while having little effect on the table's useful ness.

If you are not currently on the PRGnailing list would like to be, please nake the request
through EPA' s project nmanager working on your site. O, for faster service, sinply downl oad the
file (PR&ZND95.ZIP) fromCalifornia Region Water Board's BBS [(510) 286-0404]. Also, in the
not-too-distant future, we anticipate that the PRGtable will be available via internet access
To determ ne whether the file is available through this delivery system direct gopher client to
"gopher. epa. gov" and select the follow ng nmenus: EPA Offices and Regi ons; Region 9; Superfund

Pr ogram

Before relying heavily on any nunber in the table, it is recommended that the user verify the
nunbers with a toxicol ogi st or Regional risk assessor because the toxicity / exposure
information in the table nay contain errors or default assunptions that need to be refined based
on further evaluation. If you find an error please send ne at note via fax at (415)744-1916

This version of the table contains new toxicity values for arsenic, benzene,
1-chloro-1, 1-di fl uor oet hane (HCFC 142b), cobalt, danitol, hydrogen chloride, hydrogen sulfide
nmet hyl nercury, and phosphine. The updated values are indicated in boldface print in the table



DI SCLAI MER

Prelimnary renediation goals (PRGs) focus on comon exposure pathways and may not consider al
exposure pathways encountered at CERCLA / RCRA site (Exhibit 1-1). PRGs do not consider inpact
to groundwat er or address ecol ogical concerns. PRGs are specifically not intended as a (1)

st and- al one deci si on-naking tool, (2) as a substitute for EPA guidance for preparing baseline
ri sk assessnment, or (3) arule to determne if a waste is hazardous under RCRA

The gui dance sat out in this docunent is not final Agency action. It is not intended, nor can it
be relied upon to create any rights enforceable by any party in litigation with the United
States. EPA officials may decide to follow the guidance provided herein, or act at variance with
t he gui dance, based on an anal ysis of specific circunstances. The Agency al so reserves the right
to change this guidance at any tine w thout public notice

1.0 1 NTRCDUCTI ON

The Region I X PRG tabl e conbines current EPA toxicity values with "standard" exposure factors to
estimate concentrations in environnental nmedia (soil, air, and water) that are protective of
humans, including sensitive groups, over a lifetime. Concentrations above these |evels woul d
not automatically designate a site as "dirty" or trigger a response action. However, exceeding
a PRG suggests that further evaluation of the potential risks that nay be posed by site
contaminants is appropriate. Further evaluation may include additional sanpling consideration of
anbient levels in the environnent, or a reassessnent of the assunptions contained in these
screeni ng-level estimates (e.g. appropriateness of route-to route extrapol ations).

PRG concentrations presented in the table can be used to screen pollutants in environnenta
nmedia, trigger further investigation, and provide an initial cleanup goal if applicable. Wen
considering PRGs as prelimnary goals, residential concentrations should be used for nmaxi mum
beneficial uses of a property. Industrial concentrations are included in the table as an
alternative cleanup goal for soils, but it is not recoomended that industrial concentrations be
used for screening sites.

Bef ore applyi ng PRGs as screening tools or initial goals, the user of the table should consider
whet her the exposure pat hways and exposure scenarios at the site are fully accounted for in the
PRG cal cul ati on. Region | X PRG concentrations are based on exposure pathways for which generally
accepted nmethods, nobdel s, and assunptions have been devel oped (i.e. ingestion, dernal contact,
and inhal ation) for specific |and-use conditions and do not consider inpact to groundwater or
ecol ogi cal receptors (see Devel oping a Conceptual Site Mdel bel ow).

<I M5 SCR 98041AR1>
2.0 READI NG THE PRG TABLE

2.1 Ceneral Considerations:

Wth the exceptions described bel ow, PRGs are risk-based concentrations that correspond to
either a one-in-one mllion (10 -6) cancer risk or a noncarcinogeni ¢c hazard quoti ent of one,

whi chever is lower. In nost cases, where a substance causes both cancer and noncancer or
system c effects, the 10-6 cancer risk will result in a nore stringent criteria and consequently
this value is presented in the table. PRG concentrations based on cancer risk are indicated by
"ca". PRG concentrations based on noncarcinogenic health threats are indicated by "nc"

If the risk-based concentrations are to be used to screen sites, it is recommended that both
cancer and noncancer-based PRGs be obtai ned even though the printed list will contain only the
nore conservative of the two values. To obtain additional values (e.g. noncancer PRGs for a

car ci nogeni ¢ substance), the user has two options. The sinplest option is to obtain the conplete
set of PRGs by downl oading the file (PR&ND95.ZIP) from California Regional Water Board's
Bul l etin Board Systemat [(510)286-0404)]. O, if no nodemis avail able, one could use the
equations provided bel ow to cal cul ate additi on PRGs.

It has cone to ny attention that sone users have been multiplying the cancer PRG concentrations
by 10 or 100 to set "action |levels" for triggering renediation or to set |less stringent cleanup
levels for a specific site after considering non-risk-based factors such as (anbient |evels,
detection limts, or technological feasibility). This practice recognizes that there may be a



range of values that nmay be "acceptabl e" for carcinogenic risk (EPA's cancer risk range is from
10 -6 to 10 -4. However, this practice could | ead one to overl ook serious noncancer health
threats and it is strongly recommended that the user consult with a toxicol ogi st or Regiona

ri sk assesssor before doing this. For carcinogens, | have indicated by asterisk ("ca") in the
PRG tabl e where the noncancer PRGs woul d be exceeded if the cancer value that is listed is
multiplied by 100. Two stars ("ca***") indicate that the noncancer val ues woul d be exceeded if
the cancer PRG were nmultiplied by 10. There is no range of "acceptabl e" noncarci nogenic "risk"
so that under no circunstances shoul d noncancer PRGs be nultiplied by 10 or 100, when setting
final cleanup criteria

In addition to federal PRGs, the PRG table also includes California EPA PRGs ("CAL-Mdified
PRGs") for specific chem cals where CAL-EPA values nay be nore restrictive than the federa

val ues. These differences typically reflect differences in toxicity values and not exposure
assunptions. Wiere CAL-Mdified values are presented, they should be used for screening purposes
within the State of California.

In general, PRG concentrations in the table are risk-based but for soil there are two inportant
exceptions: 1) for several volatile chemcals PRGs are based on soil saturation equation ("sat")
(see below), and 2) for relatively less toxic inorganic and senivolatile contam nants, a
non-ri sk based "ceiling limt" concentration is given as 10 +5 ng/kg "max". PRG concentrations
that are not risk-based (i.e. either "sat" or "max") shoul d be segregated before screening

mul tiple pollutant risks.

2.2 Toxicity Val ues

EPA toxicity values, known as noncarcinogeni c reference doses (RfD) and carci nogeni c sl ope
factors (SF) were obtained fromIR S through July 1995, HEAST through Novenber 1994, and ECAO
Cncinnati. The priority anong sources of toxicological constants used are as follows: (1) IR'S
(indicated by "I"), (2) HEAST ("h"), (3) ECAO ("e"), and (4) withdrawmn fromIR S or HEAST and
under review ("X").

Rout e-t o-Route extrapolations ("I") were frequently used when there were no toxicity val ues
avai l able for a given route of exposure. Oral cancer slope factors ("SFo") and reference doses
("RfDo") were used for both oral and inhal ed exposures for organic conpounds | acking inhalation
values. Al so, inhalation slope factors ("SFi") and inhalation reference doses ("RFD") were
frequently used for both inhaled and oral exposures for organi c conpounds | acking oral val ues

An additional route extrapolation is the use of oral toxicity values for evaluating dernal
exposures. Al though route-to-route nethods are a useful screening procedure, the appropriateness
of these default assunption for specific contam nants should be verified by a toxicologist.

This update contains new toxicity values for arsenic, benzene, 1l-chloro-1, 1-difl uoroethane
(HCFC- 142b), cobalt, danitol, hydrogen chloride, hydrogen sulfide, methyl nercury, and
phosphi ne. The updated val ues are indicated in boldface print in the table.

2.3 Soil Factors:

Chemi cal -specific information for soils, volatilization factors ("VF S") and skin absorption
factors ("ABS'), are listed in the table to provide additional assunptions used to cal culate
soil PRGs. For volatile chemcals, the "VF s", termwas incorporated into the PRG equations to
address long-terminhal ati on exposures. Volatile organic chemcals (VOCs) we indicated by "1"
in the VOC colum of the Table and are defined as those chem cals having a Henry's Law constant
greater than 10 -5 (atmm 3/nol) and a nol ecul ar wei ght | ess than 200 g/ nol e).

Chemi cal -specific soil "ABS' values we provided for arsenic, cadm um pentachl orophenol, PCBs,
and

di oxin as recommended by EPA's Ofice of Research and Devel opnent (1994) for the evaluation of
contam nant absorption through the skin. Qherw se, default skin absorption fractions are
assuned to be 0.01 and 0.10, for inorganics and organics, respectively. Although it is debatable
whet her a default of 0.10 skin absorption is appropriate for volatile contamnants in soils, it
shoul d be noted that in practical terns, this assunption nmakes little difference in the soil PRG
because the risk driver for volatiles is generally based on the soil-to-air pathway and not

i ngestion or skin contact.



3.0 USING THE PRG TABLE

The decision to use PRGs at a site will be driven by the potential benefits of having generic
ri sk-based concentrations in the absence of site-specific risk assessnents. The origi nal

i ntended use of PRGs was to provide initial cleanup goals for individual chemcals given
speci fi c medi um and | and-use conbinati on (see RAGS Part B, 1991), however risk-based PRGs
actual ly have several uses in addition to providing initial goals. These include:

. Screening sites to determ ne further eval uation
. Prioritizing areas of concern at negasites (e.g. federal facilities)
. Cal cul ating risks associated with nmultiple contam nants

A few basic procedures we recommended for using PRGs properly. These are briefly described
bel ow. Potential problens with the use of PRG are al so identified.

3.1 Devel opi ng a Conceptual Site Mdel

The prinmary condition for use of PRGs is that exposure pathways of concern and conditions at the
site match those taken into account by the PRG franework. Thus, it is always necessary to

devel op a conceptual site nodel (CSM to identify likely contam nant source areas, exposure

pat hways, and potential receptors. This infornmation can be used to deternmine the applicability
of PRGs at the site and the need for additional information. For those pathways not covered by
PRGs, a risk assessnent specific to these additional pathways may be necessary. Nonethel ess, the
PRG | ookup values will still be useful in such situations in focusing further investigative
efforts on the exposure pat hways not addressed.

To develop a site-specific CSM performan extensive records search and conpile existing data
(e.g. available site sanpling date, historical records, aerial photographs, and hydrogeol ogic
information). Once this infornmation is obtained, CSM worksheets such as those provided in ASTM s
Quide for R sk-Based Corrective Action Applied at Petrol eum Rel ease Sites (1994) can be used to
tailor the generic worksheet nodel to a site-specific CSM The final CSMdi agramrepresents

|l i nkages anobng cont am nant sources, release nechani sns, exposure pathways and routes and
receptors. It summarizes our understandi ng of the contam nati on probl em

As a final check, the CSM shoul d answer the follow ng questions:
. Are there potential ecol ogical concerns?

. Is there potential for |and use other than those covered by the PRG (that is,
residential and industrial)?

. Are there other likely human exposure pat hways that were not considered in
devel opnent of the PRGs (e.g. inpact to groundwater, |ocal fish consunption; raising
beef, dairy, or other livestock)?

. Are there unusual site conditions (e.g. large areas of contam nation, high fugitive
dust levels, potential for indoor air contam nation)?

If any of these four condition exist, the PRG nay need to be nodified to reflect this new
information. Suggested references for evaluating pathways currently eval uated by Region | X PRG s
are presented in Exhibit 3-1.



EXPOSURE PATHWAY

M gration of contam nants to an underlying

pot abl e aqui fer

I ngestion via plant uptake

Ingestion via nmeat or dairy products

Inhal ation of volatiles that have mgrated into

basenent s

Terrestrial

envi ronnent al

EXHBIT 3-1

SUGGESTED READI NGS FOR EVALUATI NG SO L CONTAM NANT
PATHWAYS NOT CURRENTLY ADDRESSED BY REG ON | X PRGs

pat hways

REFERENCE

Techni cal Background Docunent for Soil
Screeni ng Qui dance - Review Draft
( USEPA 1994c)

Techni cal Support Docunent for Land
Application of Sewage Sl udge (USEPA 1992a)

Esti mati ng Exposure to Di oxi n-Li ke Conpounds
- Review Draft (1994d)

Techni cal Background Docunent for Soil
Screeni ng Qui dance - Review Draft
( USEPA 1994c)

Rol e of the Ecol ogical Ri sk Assessnent in the
Basel i ne Ri sk Assessnent (USEPA 1994e)



3.2 Background Level s Eval uation

A necessary step in determning the useful ness of Region I X PRGs is the consideration of
background contam nant concentrations. EPA nay be concerned with two types of background at
sites: naturally occurring and ant hropogenic. Natural background is usually limted to netals
wher eas ant hropogeni ¢ (i.e. hunan-nade) background includes both organi ¢ and i norganic

contam nants. Before enbarking on an extensive sanpling and anal ysis programto determ ne | oca
background concentrations in the area, one should first conpile existing data on the subject.
Far too often there is pertinent information in the literature that gets ignored, resulting in
needl ess expenditures of time and noney.

General ly EPA does not clean up bel ow natural background. |f natural background concentrations
are higher than the PRGs, the generic PRGs nay not be the best tool for site decision nmaking.

O, an adjustnent of the PRG nmay be needed. For exanple, naturally occurring arsenic frequently
is higher than the soil PRG set equal to a one-in-one-nmllion cancer risk (the point of
departure), thus an alternative PRG for arsenic is provided in the | ookup tables based on
non-cancer endpoints that is still protective of cancer risks as well (i.e. falls within EPAs
"acceptabl e" risk range). Because of the problens associated with adjusting PRGs to an alternate
risk level, this procedure is not recommended without first consulting a staff toxicologist at
state and / or federal regul atory agencies.

Wher e ant hr opogeni ¢ background | evel s exceed PRGs and EPA has determi ned that a response action
is necessary and feasible, EPA's goal will be to devel op a conprehensive response to the

wi despread contam nation. This will often require coordination with different authorities that
have jurisdiction over the sources of contam nation in the area

3.3 Ri sk Screeni ng
A suggested stepw se approach for screening sites with PRG is as follows:
. Perform an extensive records search and conpile existing data

. Identify site contamnants in the PRG Table. Record the PRG concentrations for
various nedia and note whether PRG is based on cancer risk (indicated by "ca")or
noncancer hazard (indicated by "nc"). Segregate cancer PRGs from non-cancer PRGs
and exclude (but don't elimnate) non-risk based PRGs ("sat" or "max").

. For cancer risk estimates, take the site-specific concentration (nmaxi rumor 95 UCL)
and divide by the PRG concentrations that are designated for cancer eval uation
("cal"). Multiply this ratio by 10 -6 to estimate chem cal -specific risk. For
multiple pollutants, sinply add the risk for each chenical

<I MG SCR 98041AS>

. For non-cancer hazard estinates. D vide concentration termby its respective non-
cancer PRG designated as "nc" and sumthe ratios for nultiple contam nants. [Note
that carcinogens nmay al so have an associ ated non-cancer PRGthat is not listed in
the printed copy of the table and these will also need to be obtained in order to
conpl ete the non-cancer evaluation.] The non-cancer ratio represents a hazard i ndex
(H). A hazard index of 1 or less is generally considered safe . Aratio greater
than 1 suggests further eval uation

<I M5 SCR 98041AT>

For nore information on screening site risks, the reader should contact EPA Region I X s
Techni cal Support Section

3.4 Potential Problens:
As with any risk-based tool, the potential exists for msapplication. In nost cases the root

cause will be a lack of understanding of the intended use of Region | X PRGs. In order to prevent
m suse of PRGs, the followi ng should be avoi ded



. Applying PRGs to a site without adequately devel oping a conceptual site nodel that
identifies rel evant exposure pathways and exposure scenari 0s,

. Not consi deri ng background concentrations when choosi ng PRGs as cl eanup goal s
. Use of PRGs as cleanup levels without the nine-criteria analysis specified in the

Nati onal Contingency Plan (or, conparable analysis for prograns outside of
Super f und),

. Use of PRGs as cleanup |levels without verifying nunbers with a toxicologist,

. Use of antiquated PRG tabl es that have been superseded by nore recent publications,
. Not considering the effects of when screening multiple chemcals, and

. Adj usting PRGs upward by factors of 10 or 100 without consulting a toxicol ogist.

4.0 TECHN CAL SUPPORT DOCUMENTATI ON

PRGs consi der human exposure hazards to chemcals fromcontact with contam nated soils, air, and
wat er. The enphasis of the PRG equati ons and technical discussion are ained at devel opi ng
initial goals for soils, since this is an area where few standards exist. For air and water,

addi tional reference concentrations or standards are available for nmany chemcals (e.g. non-zero
MCLGs, AWQXC, and NAAQS) and consequently the discussion of these nedia are brief.

4.1 I nhal ati on of Volatiles and Fugitive Dusts:

Agency toxicity criteria indicate that risks fromexposure to some chemcals via inhalation far
outweigh the risk via ingestion; therefore soil PRGs have been designed to address this pathway
as well. The nodels used to calculate PSGs for inhalation of volatiles / particulates are
updates of risk assessment nethods presented in RAGS Part B (USEPA 1991a) and are consi stent
with the Techni cal Background Docunent for Soil Screening Quidance - Review Draft (USEPA 1994c).

To address the soil-to-air pathways the PRG cal cul ations incorporate volatilization factors (VF
a) for volatile contam nants and particul ate em ssion factors (PEF) for nonvol atile

contam nants. These factors relate soil contam nant concentrations to air contam nant
concentrations that nmay be inhaled on-site. The VF s, and PEF equati ons can be broken into two
separate nodel s: an enission nodel to estinate em ssions of the contaminant fromthe soil and a
di spersion nodel to sinulate the dispersion of the contam nant in the atnosphere

It should be noted that the box nbdel in RAGS Part B has been replaced with a dispersion term
(Q QO derived froma nodeling exercise using neteorol ogical data from 29 |ocations across the
United States because the box nodel nay not be applicable to a broad range of site types and
nmet eorol ogy and does not utilize state-of-the-art techni ques devel oped for regul atory di spersion
nodel i ng. The dispersion nodel for both volatiles and particulates is the AREA-ST, an updated
version of the Ofice of Alr Quality Planning and Standards, |ndustrial Source Conpl ex Mdel

1 SC2. However, different QCterns are used in the VF and PEF equations. Los Angel es was
selected as the 90th percentile data set for volatiles and Mnneapolis was sel ected as the 90th
percentile data set for fugitive dusts (USEPA 1994c). A default source size of 0.5 acres was
chosen for the PRG calculations. This is consistent with the default exposure area over which
Region I X typically averages contam nant concentrations in soils. This differs fromthe default
(30 acres) assuned i n Techni cal Background Docunent for Soil Screening Quidance - Review Draft
(USEPA 1994c). However, based on communications with project managers and technical staff, an
assuned contam nant source size of 30 acres was considered inappropriate for nost sites. If
unusual site conditions exist such that the area source is substantially larger than the default
source size assunmed here, an alternative Q C could be applied (see USEPA 1994c).

Vol atilization Factor for Soils
Vol atile chem cals, defined as those chem cals having a Henry's Law constant greater than 10 -5

(atmm 3/nmol) and a nol ecul ar wei ght | ess than 200 g/ nole, were screened for inhalation
exposures using a volatilization factor for soils (VF s).



The emi ssion terns used in the VF s are chem cal -specific and were cal cul ated from
physi cal -chem cal infornation obtained froma nunber of sources including Superfund Exposure
Assessnent Manual (SEAM EPA 1988), Superfund Public Heal th Eval uati on Manual (EPA 1986),

Subsur face Contam nati on Reference Quide (EPA 1990a) and Fate and Exposure Data (Howard 1991).
In those cases where Diffusivity Coefficients (D) were not provided in existing literature,
Di's were calculated using Fuller's Method described in SEAM A surrogate termwas required for
sone chem cals that | acked physico-chemcal information. In these cases, a proxy chem cal of
simlar structure was used that nay over- or under-estinmate the PRG for soils. Physical-chem ca
information is available in the electronic version of the PRGtable. To access this information
the user should display the hidden colums in the table

Equation 4-9 forns the basis for deriving generic soil PRG for the inhalation pathway. The
follow ng paraneters in the standardi zed equati on can be replaced with specific site data to
devel op a sinple site-specific PRG

. Source area

. Aver age soil noisture content

. Aver age fraction organi ¢ carbon content
. Dry soil bulk density

The basic principle of the VF, nodel is applicable only if the contam nant concentration is at
or below soil saturation. Above this |evel the nodel cannot predict an accurate VF. If the PRG
cal cul ated using VFs was greater than the calculated "sat" (Equation 4-10), the PRG was set equa
"sat" in accordance with Ri sk Assessnent Quidance for Superfund - Part B (EPA, 1991).

Vol atilization Factor for Tap Water

For tap water, an upperbound volatilization constant (VF s) is used that is based on all uses of
househol d water (e.g showering, |aundering, and dish washing). Certain assunptions were nade.
For exanple, it is assuned that the volunme of water used in a residence for a famly of four is
720 L/ day, the volume of the dwelling is 150,000 L and the air exchange rate is 0.25 air
changes/hour (Andelnman in RAGS Part B). Furthernore, it is assuned that the average transfer
efficiency weighted by water use is 50 percent (i.e. half of the concentration of each chem ca
inwater will be transferred into air by all water uses). Note: the range of transfer
efficiencies extends from30% for toilets to 90% for di shwashers.

Particul ate Em ssion Factor for Soils

I nhal ati on of chemicals adsorbed to respirable particles (PM 10) were assessed using a default
PEF equal to 1.316 x 10 9 m3/kg that relates the contam nant concentration in soil with the
concentration of respirable particles in the air due to fugitive dust em ssions from

contam nated soils. The relationship is derived by Cowherd (1985) for a rapid assessnent
procedure applicable to a typical hazardous waste site where the surface contam nation provides
a relatively continuous and constant potential for em ssion over an extended period of tine
(e.g. years). This may not be an appropriate assunption for all sites

The inpact of the PEF on the resultant PRG concentration (that conbi nes soil exposure pathways
for ingestion, skin contact and inhal ation) can be assessed by downl oadi ng the PRO tabl es and
di spl ayi ng the hidden colums. Wth the exception of specific heavy netals, the PEF does not
appear to significantly affect nost soil PRGs. Equation 4-11 forns the basis for deriving a
generic PEF for the inhalation pathway. For nore details regarding specific paraneters used in
the PEF nodel, the reader is referred to Techni cal Background Docurment for Soil Screening

Qui dance - Review Draft (Decenber 1994).

Not e: the PEF considers w ndborne em ssions and does not consider dust emssions fromtraffic
or other fornms of nechanical disturbance

4,2 Dermal Absorption of Contaminants in Soil

Mich uncertai nty surrounds the determ nation of hazards associated with skin contract with
soils. Thus far, chem cal -specific absorption values for skin have been recomended for only
five chemcals by EPA's Ofice of Research and Devel opnent. For all other chemicals, default
absorption values for inorganics and organics are assuned to be 1 and 10 percent, respectively.



An additional uncertainty is the lack of toxicity values for the dernmal route. For screening
purposes it is assunmed that dermal toxicity values can be route-to-route extrapolated fromora
val ues but this may not always be an appropriate assunption and shoul d be checked

At 10% skin absorption, the dernal dose is estinmated to equal an ingestion dose for adults,
using the best estimate default values in Dernal Exposure Assessnent: Principles and
Applications (EPA 1992). At 1 % absorption, the dermal dose is estinated to be 10% of the ora
dose (i.e. based on an adult ingestion rate of 100 ng/day). Note: worker and children intake
rates, 50 ng/day and 200 ng/day, respectively, yield somewhat different results.

dernmal dose = ingestion dose
CSOL XABS XAF X SA=CSAOL XIR
<I M5 SCR 98041AU>
4.3 Exposure Factors

Default exposure factors were obtained prinarily from RAGS Suppl enental Qui dance Standard
Default Exposure Factors (OSVER Directive, 9285.6-03) dated March 25, 1991 and suppl enented with
nore recent information fromU S. EPA's Ofice of Solid Waste and Energency Response, U S. EPA's
Ofice of Research and Devel opnent, and California EPA's Departnent of Toxic Substances Contro
(see Exhibit 4-1).

Because contact rates nay be different for children and adults, carcinogenic risks during the
first 30 years of life were calculated using age-adjusted factors ("adj"). Use of age-adjusted
factors are especially inportant for soil ingestion exposures, which are higher during chil dhood
and decrease with age. However, for purposes of conbi ni ng exposures across pat hways, additiona
age-adjusted factors are used for inhalation and dernmal exposures. These factors approxi mate the
integrated exposure frombirth until age 30 conbining contact rates, body wei ghts, and exposure
the durations for two age groups - small children and adults. Age-adjusted factors were obtained
from RAGS PART B or devel oped by anal ogy (see derivations next page).

For soils only, noncarcinogenic contamnants are evaluated in children separately fromadults
No age-adjustnent factor is used in this case. The focus on children is considered protective of
the higher daily intake rates of soil by children and their |ower body wei ght. For naintaining
consi stency, when evaluating soils, dernal and inhal ati on exposures are al so based on chil dhood
contact rates

<I M5 SCR 9801AUA>
<I M5 SCR 98041AV>

4.4  PRG Equati ons:

The equations used to calculate the PRGs for carcinogeni c and noncarci nogeni ¢ contam nants are
presented in Equations 4-1 through 4-8. The PRG equations update RAGS Part B equations. Briefly,
PRGs are risk assessnents run in reverse. The net hodol ogy backcal cul ates a soil, air, or water
concentration level froma target risk (for carcinogens) or hazard quotient (for
noncar ci nogens). For conpl eteness, the soil equations conbine risks fromingestion, skin
contact, and inhalation sinultaneously. Note: the electronic version of the table al so includes
route-specific PRG that are simlar to OSWER s Soil Screening Levels (EPA 1994c), should the
user deci de agai nst conbi ning specific exposure pathways or wants to identify the relative
contribution of each pathway to the resulting contam nant concentration in soil

To calculate PRGs for volatile chemcals in soil, a chemcal-specific volatilization factor is
cal cul ated per Equation 4-9. Because of its reliance on Henry's law, the VF nodel is applicable
only when the contam nant concentration in soil water is at or below saturation (i.e. there is
no free-phase contam nant present). This corresponds to the contam nant concentration in soil at
whi ch the adsorptive limts of the soil particles and the solubility limts of the avail able
soi |l noisture have been reached. Above this point, pure |iquid-phase contam nants is expected in
the soil. The updated equation for deriving (sat) is presented in Equation 4-10. Note that it
super sedes the equation presented in RAGS Part B



<I M5 SCR 98041AW
<I M5 SCR 98041AX>
<I M5 SCR 98041AY>
<I M5 SCR 98041AzZ>

Par anet er Definition (Units) Def aul t
VF s Vol atilization factor (m 3/kg) _
QcC Inverse of the nean conc. at the center of a 68. 81

0.5-acre square source (g/m2-s per kg/m 3)

T Exposure interval (s) 7.9 x 10 8

Dei Effective diffusivity (cm2/9) D (e a 3.33/n 2)
e a Air filled soil porosity (L air/L soil) n 0.28 or n-wp b
Di Diffusivity in air (cm?2/9) Chemi cal -specific
n Total soil porosity (L pore/L soil) 0.43 (1 oam

w Aver age soil noisture content 0.1

(g water/g soil or cm3 water/g soil)

pb Dry soil bulk density (g/cm 3) 1.50r (1 - n)p s
p s Soil particle density (g/cm 3) 2.65
K as Soil-air partition coefficient (g-soil/cm3-air) (HKd) x 41

(41 is a conversion factor)

H Henry's Law constant (atmm 3/nol) Cheni cal -specific

Kd Soi |l -water partition coefficient (cm 3/Q) Koc x f oc

k oc Soi|l organic carbon/water partition coefficient (cm3/Q) Chemi cal -specific

f oc Fracti on organi ¢ carbon content of soil (g/g) 0.02 or site-specific

SO L SATURATI ON CONCENTRATI ON (sat)
Equati on 4-10: Derivation of the Soil Saturation Limt

<SRC | M5 98041B>

Par anet er Def i ni tion Def aul t

sat Soi | saturation concentration (my/kg) -

S Solubility in water (ng/L-water) Cheni cal -specific

Pb Dry soil bulk density (kg/L) 1.50r (1 - n) pa

n Total soil porosity (L pore/L soil 0.43 (Il oam

Ps Soil particle density (kg/L) 2.65

Kd Soil -water partition coefficient (L/kg) K oc X f oc (organics)

k oc Soi |l organic carbon/water partition coefficient (L/kg) Chemcal-specific

f oc Fracti on organi ¢ carbon content of soil (g/g) 0.02 or site-specific

B w Water-filled soil porosity (L water/L soil 0.15 or WPb

B a Air filled soil porosity (L air/L soil) 0.28 or n-w Pb

w Average soil noisture content 0.1

(kg water/kg soil or L water/kg soil)

H Henry's Law, constant (unitless) H x 41, where 41 is a units
conversion factor

H Henry's Law constant (atmm 3/nol ) Cheni cal -specific



SA L- TO- Al R PARTI CULATE EM SSI ON FACTOR ( PEF)
Equation 4-11: Derivation of the Particul ate Em ssion Factor

<SRC | M5 98041BA>

Par arnet er Definition (units) Def aul t
PEF Particul ate em ssion factor (m 3/kg) 1. 316 x 10 9
QcC I nverse of the nean concentration at the center 90. 80
of a 0.5-acre-square source (g/m2 -s per kg/m3)
Y, Fraction of vegetative cover (unitless) 0.5
Um Mean annual w ndspeed (ns) 4.69
Ut Equi val ent threshol d val ue of w ndspeed at 7 m(nis) 11.32
F(x) Function dependent on UmU t derived using 0.194

Cowherd (1985) (unitless)
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<SRC | M5 98041BF>

<SRC | MG 98041BG>
<SRC | MG 98041BH>
<SRC | MG 98041BI >
<SRC | MG 98041BJ>

APPENDI X B

RESI DUAL RI SK CALCULATI ONS
RI SK ASSUMPTI ONS AND UNCERTAI NTI ES



Site Area
Descri ption

Site Nane

22 VWaste Pile 6 Car Battery
Area

Radi o Battery
Area
Unknown Battery

Area

Asphal t Drum
Pile

Roofing Material
Pile

Metal Debris
Pile

Enpty Drum
Pile

(1) Source: Operable Unit 3 Renedial

<SRC | MG 98041BK>

I npacted Area (ft 2)
& Volunme (cy) (1)

TABLE B. 1-1

SUMVARY OF SI TE | NVESTI GATI ON, RI SK, AND PROPOSED SO L REMOVAL QUANTI Tl ES

7 ft Ant i nony

(0.2 cy) Lead

800 ft 2 Ant i nony

(30 cy) Cadni um
Lead

7 ft 2 Lead

(0.2 cy)

1,300 ft 2 B(a)A

(49 cy) B(a)P
B(b) F
Arsenic
Chromi um
Lead

50 ft 2 B(a)P

(3.5 cy) B(b) F
1(123 cd)P

78 ft 2 Cadmi um

(25 cy)

70 ft 2 Chromi um

(12 cy)

Investigation Report - Final (Decenber
(2) Source: Operable Unit 3 Focused Feasibility Study Report (January 1997).

Constituents of
Concern (COCs) (1)

WASTE PI LE 6
Ccoc PRG or
Concentration (1) Concentration (1)
(mg/ kg) (mg/ kg)
823 63
5,910 400
71 63
41.9 38
1.560 400
3,410 400
1.9 0.61
1.5 0.061
7.6 0.61
73.8 62
1,270 1,080
903 400
15 0. 061
32 0.61
5.6 0.61
183 38
1,290 1,080

Hazar d
I ndex (1)

27

12

nc

Cancer
Ri sk (1)
2.0E-12

3. 0E-08

nc

3. 0E-04

5. 0E-04

1. 0E-07

3. 0E-05

Lead
Ri sk (1)

Yes

Yes

No

Yes

Soi |
Sanple No (1)

S010

S012

S015

S145

S146
S147

S165
S166

S167/ S168

S148

S163

S164

Soi |

Renoval
Quantity (2)

7 ft 2
(0.2 cy

800 ft
(30 cy)
76t 2

(0.2 cy)

1,100 f
(49 cy

50 ft

(3.5 cy)

78ft 2
(25 cy

70 ft
(12cy)

)

2

t
)

2

)

2

2



TABLE B. 1-3

RES| DENTI AL RESI DUAL HEALTH RI SK EVALUATI ON

WASTE PI LE 6
Resi denti al Exposur e

Regi on I X PRE nmg/ kg) (1) Point Concentration (2) EPC/ PRG Rati o Resi dual Resi dual
Consti t uent Cancer Noncancer (my/ kg) Cancer Noncancer ELCR (3) H (4)
Cadm um 1400 38 7.61 0. 0054 0. 20 5. E-09 0.20
Lead na na 248 nc nc nc nc
4, 4- DDD 1.9 na 0. 0044 0. 0023 nc 2. E-09 nc
4, 4- DDE 1.3 na 0.11 0. 0846 nc 8. E-08 nc
4, 4- DDT 1.3 33 0. 0056 0. 0043 0. 00017 4. E-09 0. 00017
bet a- BHC 0.25 na 0. 0009 0. 0036 nc 4. E-09 nc
DEHP 32 1300 0.4 0. 0125 0. 00031 1. E-08 0. 00031
Endrin na 20 0. 0005 nc 0. 00003 nc 0. 00003

Total: 1.E- 07 0.20

Not es:

(1) Source: Region I X Prelimnary Renedi ati on Goals (PRGs) Second Half 1995; refer to 'Appendix A .

(2) The maxi mum concentration remaining over the entire area of Waste Pile 6 post-renedi ati on was assuned as the exposure
poi nt concentration.

(3) Excludes risks associated with berylliumand chrom um which were determned in the Rl Report to be representative of
backgr ound.

(4) Excludes hazards associated with beryllium and manganese, which were deternmined in the Rl Report to be representative of
backgr ound.

ELCR - Excess lifetinme cancer risk.

EPC - Exposure point concentration.

H - Hazard | ndex.

na - Not avail abl e.

nc - Not cal cul at ed.

PRO - Region | X Prelimnary Renedi ati on Goal .



TABLE B. 1-4
I NDUSTRI AL RES|I DUAL HEALTH RI SK EVALUATI ON
WASTE PI LE 6

Resi denti al Exposur e

Regi on | X PRE ng/ kg) (1) Point Concentration (2) EPC/ PRG Rati o Resi dual Resi dual
Consti t uent Cancer Noncancer (my/ kg) Cancer Noncancer ELCR (3) H (4)
Cadm um 3000 850 7.61 0. 0025 0.01 3. E-09 0.01
Lead na na 248 nc nc nc nc
4, 4- DDD 7.9 na 0. 0044 0. 0006 nc 6. E- 10 nc
4. 4- DDE 5.6 na 0.11 0. 0196 nc 2. E-08 nc
4, 4- DDT 5.6 340 0. 0056 0. 0010 0. 00002 1. E-09 0. 00002
bet a- BHC 1.1 na 0. 0009 0. 0008 nc 8. E-10 nc
DEHP 140 140 14000 0.4 0. 0029 0. 00003 3. E-09 0. 00003
Endrin na 200 0. 0005 nc 0. 00000 nc 0. 00000

Tot al : 3. E-08 0.01

Not es:

(1) Source: Region I X Prelimnary Renedi ati on Goals (PRGs) Second Half 1995; refer to 'Appendix A .

(2) The maxi mum concentration remaining over the entire area of Waste Pile 6 post-renedi ati on was assuned as the exposure
poi nt concentrati on.

(3) Excludes risks associated with berylliumand chrom um which were determned in the Rl Report to be representative of
backgr ound.

(4) Excludes hazards associated with beryllium and manganese, which were deternmined in the Rl Report to be representative of
backgr ound.

ELCR - Excess lifetinme cancer risk.

EPC - Exposure point concentration.

H - Hazard I ndex.

na - Not avail abl e.

nc - Not cal cul at ed.

PRO - Region | X Prelimnary Renedi ati on Goal .



Operable Unit 3 Renedi al

SUMVARY COF THE | NVESTI GATI ON,

I npacted Area (ft 2) Constituents of
& Vol ume (cy) (1) Concern (COCs) (1)
175 ft2 Ant i nony
(31 cy) Lead
52 ft2 Ant i nony
(4 cy) Lead

I nvestigation Report - Final (Decenber 1996).
Operabl e Unit 3 Focused Feasibility Study Report (January 1997).

TABLE B. 1-5

RI SK, AND PRCPCSED SO L REMOVAL QUANTI TI ES
LANDFI LL 29

CcoC PRG or Bkgnd
Concentration (1) Concentration (1) Hazard Cancer
(mg/ kg) (mg/ kg) I ndex (1) Ri sk(1)
224 63 10 2.0E-04
18, 700 400
123 63 4 4. 0E-13
1,120 400

Lead
Ri sk(1)

Yes

Yes

Soi |

Sanpl e No(1)

S149
S150
S151

S162

Soi |
Renoval
Quantity(2)

175 ft2
(31 cy)

52 ft2
(4 cy)



Sanpl e

Nunber Ant i mony
S001 ND
S002 ND
S003 ND
S004 ND
S005 ND
S006 18.2
S007 ND
S138 ND
S139 ND
S140 6. 12
S141 ND
S142 ND
S143 ND
S152 31.4
S153 11.2
S154 16.6
S155 8.98
S156 ND
S157 15
S158 56.2
S159 26.3
S161 14. 2
Maxi mum 56. 2
Backgr ound 63
Bkgnd Exceeded No

Aver age

(1) Source of data: Operable Unit 3 Remnedi al

(&N

DATA SUMVARY AND SCREEN NG

Arsenic Manganese
0.378 J 43. 4
18.6 1610
5 229
14.5 267
12. 3 462
17.3 1020
0. 504 J 37.1 J
26.6 985
5.53 270
40. 2 386
9.2 280
9.15 241
2.72 226
12.1 787
58.9 3010
61.5 4700
44.9 5040
56 1830
35.7 1720
2.51 103
71.3 2380
50. 2 4890
71.3 5040
62 3150
No (3) No (3)
25 1387

I nvestigation Report -

TABLE B. 1-6

FOR MAXI MUM RES| DUAL CONCENTRATI ONS (1)

LANDFI LL 29

Concent rati on( g/ kg)

Law Acet one MVEK
7.86 J NA NA
3.7 J NA NA
321 J (2) NA NA
26.1 J NA NA
43.2 J NA NA
122 ] NA NA
12 J NA NA
36.6 NA NA
41. 6 NA NA
85 NA NA
18.9 NA NA
18.2 NA NA
54.5 NA NA
266 NA NA
37.7 0.018 J ND
34.8 0.018 J ND
33.3 0.0095 J ND
44. 1 ND ND
44. 7 0.0 ND
30.3 ND ND
41.9 0.0099 J ND
34.8 0.013 0.011
321 J 0.018 J 0.011

166

Yes

63

Fi nal (Decenber 1996).

(2) Bold indicates the nmaxi mum detected val ue for a given chenical
(3) Concentration is not significantly greater than background, based on the conclusions of the Rl Report.

MEK -
M BK -

Met hyl
Met hy

et hyl

ket one (2- But anone)

i sobuty

ket one (4- Met hyl - 2- pent anone)

J

J

2- Hexanone

I EEEEEEEEEEE RS

M BK

I EEEEEEEEEEE RS-

6663858

o
o
[y
o

0.010

J

Tol uene

§§§%%%%%%%%%%%%

0.0022 J



TABLE B-1-7

RES| DENTI AL RESI DUAL HEALTH RI SK EVALUATI ON

LANDFI LL 29
Resi denti al Exposur e

Regi on | X PRG (nmg/ kg) (1) Poi nt Concentration (2) EPC/ PRG Rati o Resi dual Resi dua
Consti t uent Cancer Noncancer (ng/ kg) Cancer Noncancer ELCR (3) H (4)
Lead na na 321 (5) nc nc nc nc
Acet one na 2000 0.018 nc 0. 00001 nc 0. 00001
MVEK na 8700 0.011 nc 0. 000001 nc 0. 000001
2- Hexanone na na 0. 0091 nc nc nc nc
M BK na 5200 0.010 nc 0. 000002 nc 0. 000002
Tol uene na 1900 0. 0022 nc 0. 000001 nc 0. 000001

Tot al : nc 0. 00001

Not es
(1) Source: Region I X Prelimnary Renedi ati on Goals (PRGs) Second Half 1995; refer to ' Appendi x A
(2) The maxi mum concentration remaining over the entire area of Landfill 29 post-renediation is assuned to be the exposure point concentration
(3) No carcinogenic chemicals at concentrati ons above background remain at Landfill 29 post-renediation; therefore, a residual ELCR was not cal cul ated

(4) Excludes hazards associated with arsenic and nanganese, which were determned in the Rl Report to be representative of background
(5) The exposure point concentration for lead is below the residential screening criterion of 400 ng/kg

ELCR - Excess lifetime cancer risk

EPC - Exposure point concentration

H - Hazard | ndex.

MEK - Met hyl ethyl ketone (2-Butanone)

M BK - Methyl isobutyl ketone (4-Methyl-2-pentanone)
na - Not avail abl e.

nc - Not cal cul at ed.

PRG - Region | X Prelimnary Renedi ati on Goal



TABLE B-1-8

I NDUSTRI AL RES|I DUAL HEALTH RI SK EVALUATI ON

LANDFI LL 29
Resi denti al Exposur e
Regi on | X PRG (nmg/ kg) (1) Poi nt Concentration (2) EPC/ PRG Rati o Resi dual Resi dua

Consti t uent Cancer Noncancer (ng/ kg) Cancer Noncancer ELCR (3) H (4)
Lead na na 321 (5) nc nc nc nc
Acet one na 8434 0.018 nc 0. 000002 nc 0. 000002
MVEK na 33619 0.011 nc 0. 0000003 nc 0. 0000003
2- Hexanone na na 0. 0091 nc nc nc nc
M BK na 54487 0.010 nc 0. 0000002 nc 0. 0000002
Tol uene na 2800 0. 0022 nc 0. 000001 nc 0. 000001

Tot al : nc 0. 000003
Not es
(1) Source: Region I X Prelimnary Renedi ati on Goals (PRGs) Second Half 1995; refer to ' Appendi x A
(2) The maxi mum concentration remaining over the entire area of Landfill 29 post-renediation is assuned to be the exposure point concentration
(3) No carcinogenic chemicals at concentrati ons above background remain at Landfill 29 post-renediation; therefore, a residual ELCR was not cal cul ated

(4) Excludes hazards associated with arsenic and nanganese, which were determned in the Rl Report to be representative of background
(5) The exposure point concentration for lead is below the residential screening criterion of 400 ng/kg

ELCR - Excess lifetime cancer risk

EPC - Exposure point concentration

H - Hazard | ndex.

MEK - Met hyl ethyl ketone (2-Butanone)

M BK - Methyl isobutyl ketone (4-Methyl-2-pentanone)
na - Not avail abl e.

nc - Not cal cul at ed.

PRG - Region | X Prelimnary Renedi ati on Goal



Site

Site Name
38 MARBO
Laundry

Area
Descri ption

Bui | di ng
Sur roundi ng

Sout h

Transfornmer Area

Nort h

Transformer Area

(1) Source: Operable Unit 3 Renedial

TABLE B. 1-9

SUMVARY COF THE | NVESTI GATI ON, RI SK, AND PRCPCSED SO L REMOVAL QUANTI TI ES
MARBO LAUNDRY

CcoC PRG or Bkgnd
I npacted Area (ft 2) Constituents of Concentration (1) Concentration (1) Hazard Cancer
& Vol ume (cy) (1) Concern (COCs) (1) (mg/ kg) (mg/ kg) I ndex (1) Ri sk(1)
3,625 ft 2 Aroclor 1254 1.9 0. 066 3 5. 0E- 05
(134 cy)
9 ft 2 Arocl or 1254 26 0. 066 19 4. 00E- 04
(0.3 cy) Lead 4,120 400
9 ft 2 Aroclor 1254 1.5 0. 066 1 2.0E-05
(0.3 cy) Lead 3,080 400

I nvestigation Report - Final (Decenber 1996).

(2) Source: Operable Unit 3 Focused Feasibility Study Report (January 1997).

Note: Under the selected renmedy, all areas of MARBO Laundry containing inpacted soils exceeding screening criteria will

exceedi ng screening criteria will be removed, it is anticipated that residual risks will be less than the cancer risk criterion of 1.0x10 -6 and non-cancer

<I M5 SRC 98041BL>
<I M5 SRC 98041BMW>
<I M5 SRC 98041BN>
<I M5 SRC 98041BC>
<I M5 SRC 98041BP>
<I M5 SRC 98041BQ>
<I M5 SRC 98041BR>
<I M5 SRC 98041BS>
<I M5 SRC 98041BT>
<I MG SRC 98041bu>

be excavated and renpved fromthe site.

Lead
Ri sk(1)

No

Yes

Yes

Since all
HI

Soi |
Sanpl e No(1)

S120
S121
S122
S123
S124
S125
S126
S136
S137

S138
S129
S130

S131

S132
S133

1 .0.

impacted soils

Soi |
Renoval
Quantity(2)

3,625 ft 2
(134 cy)

9 ft 2
(0.3 cy)

9 ft 2
(0.3 cy)



APPENDI X C

REGULATCRY COMVENTS AND RESPONSES

RESPONSES TO USEPA REG ON | X COMMENTS
DATED FEBRUARY 11, 1998

VMARBO ANNEX OPERABLE UNIT RECORD OF DECISION (R O D.)

GENERAL COMMENTS

The two references cited throughout these comments are the Interi mFi nal
Super fund Deci si on Docunents (EPA, 1989) and EPA s Record of Decision Checklist for Final

DRAFT FI NAL, DECEMBER 1997

Actions (ROD Checklist).

Comment No. 1:

Response:

Comment No. 2:

Soi | Di sposal

Under CERCLA, disposal of any soil or debris contam nated

wi th any hazardous substance, pollutant or contam nant
off-site will be subject to the Of-Site Disposal Rule (40 CFR
200. 440). EPA Region 9 has taken the position that on-site is
the area designated in the NPL listing and thus the Of-Site
Rul e does not apply to the disposal of contam nated soil from
one part of Andersen to another area w thin Andersen.

However, such disposal may trigger RCRA as an ARAR

Di sposal of soil not contam nated w th any hazardous
substance, pollutant or contam nant may trigger the RCRA
solid waste disposal requirenents as ARARs. The ARARs

di scussion should nore fully discuss the applicability to
inapplicability of the solid waste disposal requirenments to the
sel ected renedy and, to the extent relevant, explain why the
hazardous waste is not RCRA hazardous waste.

The ROD should also clarify whether the "non-hazardous" soil
that will be disposed of on-site is nmerely non- RCRA-hazar dous
wast e or al so non- CERCLA- hazar dous waste. The nodifier

"non- hazardous" shoul d not be used lightly.

The soil and debris which is proposed for disposal at the AAFB
landfill is material which will not exhibit RCRA hazardous waste
characteristics under 40 CFR 261.20 through 261.24 and i s not
i sted RCRA hazardous waste under 40 CFR 261. 30 through

261. 33. CERCLA 40 CFR 302.3 defers to RCRA for hazardous

waste classification, thus the waste would al so not be consi dered
hazar dous under CERCLA (as defined by RCRA). The

classification of soil and debris as RCRA hazardous or non-
hazardous is discussed in the text of the RO D. and presently
included as an ARAR in the R QD.

The soil and debris which is proposed for disposal at the AAFB
Main Base landfill is not a RCRA hazardous waste, but will be
solid waste. The Andersen AFB landfill neets the Guam EPA

solid waste disposal requirenents. Additionally, construction
activities are in progress at the landfill to meet RCRA Subtitle D
requirenents.

For clarification and public record, it is assuned that the Of-Site
rule referenced as 40 CFR 200.440 is 40 CFR 300. 440.

The di scussi on concerning public neetings to informthe
comunity of "potential risks" should be expanded to identify
briefly the potential risks.

Qui dance on Preparing

Sour ce



Response:

Comment No. 3:

Response:

Comment No. 4:

Response:

Comment No. 5:

This is discussed nore fully in Section 1.4.
Deed Restrictions

The ROD needs to identify exactly what deed restrictions wll
be placed on the site(s) and expl ain how and when such deed
restrictions will be executed.

At page 3-10, what will trigger the land use restrictions
pertaining to future locations of water wells? The RCD
says"...restrictions on the property deeds (if necessary)
pertaining to..." If this is a contingency neasure, what is the
trigger? Wiy is this contingent?

Deed restrictions apply to Waste Pile 7 as one of the soil
alternatives, as well as to the selected groundwater alternative. The
intent of the soil cover at Waste Pile 7 is to elimnate or mtigate
the exposure pathway to soils, which slightly exceed the risk
managenent range of 1x10 -6 to 1x10 -4 under a residential scenario.
The deed restrictions will restrict the future use of Waste Pile 7 to
activities which are non-intrusive to the soil cover, as noted in the
QU 3 Focused Feasibility Study. This does not preclude activities

whi ch are non-intrusive; sone exanpl es nmay include a

mai nt enance yard or storage area. The deed restrictions will apply
during transfer of ownership, and will apply and be included in the
deed as a land use limtation.

Due to the nature of GQuanmis aquifer as a sole source aquifer,
production well installation is closely nonitored by the Guam EPA
through Quami's Groundwater Protection Zone programand strict
permtting requirenments. Quam EPA' s "Q@am Wl | head

Protection Progranmt (GAP) (CGEPA: March 4, 1993) outlines the
requirenents and permtting necessary prior to the installation of
new wells (Chp VIIB), as well as the institutional mechanisns for
impl enentation (Chp II11A). As GEPA is part of this CERCLA
process, and is also the inplenentor of the GAP program transfer
of groundwater quality information to GEPA's GAP Zone nap

will be easily facilitated to safeguard future use of the aquifer.

Presumng the cited page is 3-19, the "if necessary" refers to those
properties affected by TCE/ PCE where restrictions would be
necessary. Many of the detections at the MARBO Annex are

bel ow MCLs and below 1 Ig/l, thus property restrictions may not
apply. This has been renoved fromthe text.

In Section 1.4, DESCR PTION OF THE SELECTED REMEDY, page 1-2:

This section does not seemto include an expl anati on of how
this response action (renmedy) rits into the overall site cleanup
strategy (EPA, 1989). It is suggested that an introductory

expl anati on be included to put the proposed renedies for soil
and groundwater at the MARBO Annex into context with the

overall plan for cleanup at the Andersen AFB NPL site.

An introductory explanati on has been added to Section 1.4.
In Section 1.4.4, Goundwater, page 1-4:

This section does not include a statenment as to how the sel ected
response acti on does or does not address the principal threat(s)
posted by the site (EPA, 1989, page 6-7). It is suggested that a
statenent be included to address this requirement at the

begi nning of this section.



Response:

Comment No. 6:

Response:

Comment No. 7:

Response:

Comment No. 8:

Response:

Comment No. 9:

Response:

Comment No. 10:

Presuming the cited section is actually 1.4.2, a statenment pertaining
the principal threats has been added to Section 1.4.2.

In Section 1.5, STATUTORY DETERM NATI ONS page 1-4:

This section should include a statenment explaining why the
statutory preference for treatment (TMV reduction) was not

enmpl oyed (EPA, 1989, pages 6-7 and 6-8; eg., substantial and

di sproportionate benefit analysis) in selecting the renedies for
soi |l and groundwater at the MARBO Annex site. Additionally,

per the EPA "ROD Checklist", the text should include the

followi ng standard | anguage for the selected soil renedies:
"However, because treatnent of the principle threats of the site
was found to be practicable, this remedy does not satisfy the
statutory preference for treatment as a principle elenent."

Si nce Hazardous substances will renain on-site above health-
risk levels, per the EPA "ROD Checklist", the ROD should

i nclude the foll owi ng standard | anguage, "Because the

renedies will result in hazardous substances remaining on-site
above heal th-based | evels, a revieww || be conducted w thin
five years after commencenent of the renedial action to ensure
that the renedy continues to provide adequate protection of
human heal th and the environnent."

Per the EPA ROD checklist, these suggestions have been
incorporated in to Section 1.5.

In Section 2.3, SITE H STORY AND ENFORCEMENT ACTI VI TI ES, page 2-21 through
2-24:

This section did not contain a "...history of activities at the site
that have led to the current problens..." (EPA 1989, page 6-

11), though this informati on was presented in Section 2.1.

Pl ease add a sentence in Section 2.3 that refers the reader to
Section 2.1 for a history of each of the sites.

A reference sentence has been added to Section 2.3.

In Section 2.5, SCOPE AND ROLE OF OPERABLE UNNT WTHI N THE SI TE STRATEGY,
page 2-26:

This section did not seemto "...focus on how the response
actions fit into the overall strategy for addressing the principal
threat(s) posed by conditions at the site" (EPA 1989, page 6-
13). Perhaps a description could be added as a paragraph at

the end of this section. Additionally, per the EPA "ROD
Checklist", the text should nore explicitly "descri be whether

or not the action will address any of the principle or |ow |evel
threats posed by conditions at the site:

A paragraph on how the response acti ons address the principal
threat(s) has been added to Section 2.5.

In Section 2.6, SUMVARY OF SI TE CHARACTERI STI CS, page 2-27:
Per the EPA "ROD Checklist", for each site description, please
i nclude estimated vol umes of contami nated soil. It nmay be

nore appropriate to include this information in Section 2. 1.

Esti mat ed vol unmes have been included at the end of each site
description in Section 2.6.

In Section 2.7, SUMARY OF SITE R SKS, page 2-38, and



Response:

Comment No. 11

Section 3.3 SUWARY OF SITE RI SK, page 4-14:

These sections do not seemto contain a summary of toxicity
assessnent informati on such as exposure frequency and

duration assunptions, cancer potency factors for contam nants
of concern that are carcinogens, and reference doses for the
contam nants of concern that have noncarci nogenic effects

(EPA, 1989, pages 6-16 through 6-18). It is suggested that this
information fromthe baseline risk assessnent be summari zed
here. Al so, per the EPA "ROD Checklist", please indicate the
source of toxicity information used to calculate risks (eg.
cancer potency factor, reference dose) and the risk nodel from
which the risk value: were derived (e.g., IR'S, HEAST
ECAO G ncinnati). Additionally, per the EPA "ROD

Checklist", a description of significant sources of uncertainty
in the risk assessnent should be summari zed. Finally, these
sections should include the followi ng standard | anguage per
the EPA "ROD' Checklist". "Actual or threatened rel eases of
hazar dous substances fromthis site, if not addressed by

i npl enenting the response actions selected in this ROD, may
present an inmm nent and substantial endangernent to public
health, welfare, or, the environnment." an i nent and
substanti al endangerment to public health, welfare, or, the
envi ronment . "

Site risks were cal cul ated using the screening risk assessnent
approach outlined in USEPA's Region | X Prelimnary Renedi ation
Goal s (PRGs) Second Hal f 1995 (USEPA, 1995). Based on this
approach, site-specific exposure point concentrations (EPCs) are
conpared directly to Region | X PRGs. The exposure assunptions
and toxicity assessnent information, including cancer potency
factors and non-cancer reference doses, used in the devel opnent of
Regi on | X PRGs are docunented in USEPA (1995).

Conmrensurate with the QU 3 FFS, a copy of the Region I X
Prelimnary Renediation Coals (PRGs) Second Hal f 1995

(USEPA, 1995) will be included in the ROD as Appendi x A

CGeneral discussions of the uncertainties in the human health risk
assessnents for soil and groundwater will be included in Section
2.7 and Section 3.3, respectively. In addition, nore detail ed
tabul ated summaries of site-specific sources of uncertainty will

i ncluded i n Appendi x B.

The followi ng statement will be included in Section 2.7 of the
ROD, "Based on the potential risks associated with Sites 20, 22
24, and 38, actual or threatened rel eases of hazardous substances
fromthese sites, if not addressed by inplenenting the response
actions selected in this ROD, nay present an inmm nent and
substanti al endangernent to public health, welfare, or the
environment." In addition, the follow ng statenent will be
included in Section 3.3 of the ROD, "Based on the results of the
human health ri sk assessnent for groundwater, actual or threatened
rel eases of hazardous substances fromthe site, if not addressed by
i npl enenting the response actions selected in this ROD, may
present an inmmnent and substantial endangernent to public health,
wel fare, or the environnent."

In Section 2.8, DESCRI PTI ON OF ALTERNATI VES, page 2-42

Pl ease identify the quantity of waste to be covered or excavated
in this section, per the EPA "ROD Checklist." This section
shoul d also refer to Section 2.9 for a description of estimated
present worth, capital, and O8M costs.



Response: Vol umes and area applicability have been added to Section 2.8 and
costs have been referenced to Section 2.10.

Comment No. 12: In Section 2.9, SUMARY OF COVPARATI VE ANALYSI S
ALTERNATI VES, page 2-46 and Section 3.5, COVPARATI VE
ANALYSI S OF ALTERNATI VES SUMMARY, page 3-22:

EPA gui dance (EPA, 1989, page 6-25) suggests that "...under

each criterion, the alternative that perforns best in that
category is discussed first, with the other options discussed in
sequence fromnost to | east advantageous."

Response: The nodification of discussing the best to worst performng
alternative has been nade in each criteria section.

Comrent No. 13: In Section 2.9.4, Long-Term Effectiveness and Pernmanence, page 2-53:

Per the EPA "ROD Checklist," please address the residual risk

of each alternative, assumng the alternative is inplenented.

At a minimumindicate if the remaining risk would be | ess than
1 x 10-6, between 1 x 10-6 and 1 x 10-4, or greater than 10-4.
Pl ease al so address the hazard index.

Response: General descriptions of the residual risk (i.e., cancer risk and non-
cancer hazard index) associated with each potential alternative will
be included in Section 2.9.4. Additionally, site-specific
descriptions of the residual cancer risk and non-cancer hazard
i ndex associated with the selected renedial alternative (i.e., soil
cover or soil renoval) will be incorporated into Section 2.10 (refer
to the Response to General Comment No. 16).

Comment No. 14: In Section 2.9.7, Cost, page 2-56:

Per the EPA "ROD Checklist," please include the capital and
&M costs for each alternative evaluated. Table 2-6 only
provi des present worth costs.

Response: Costs have been broken down in to capital and O&M
Comrent No. 15: In Section 2.9.8, State/ Territory Acceptance, page 2-57:

Per the EPA "ROD Checklist", since the Air Force is the |ead
agency, this section should address EPA' s acceptance of the
sel ected renedy.

Response: EPA' s acceptance of the sel ected renedy has been added.
Comment No. 16: In Section 2.10, THE SELECTED REMEDY, page 2-57 to 2-63:

This section incorrectly refers to the selected renedy as the
preferred alternative. For exanple, on page 2-58, the text
states "Soil Cover is the preferred alternative." Sinilar

| anguage exists for other soil sites. Please change "preferred
alternative" to "selected renedy." Also, per the EPA "ROD
Checklist", please provide capital and present worth costs for
the selected renedy. Additionally, although contam nated soi
will not be treated, this section should indicate, for each site,
the remaining risk levels corresponding to the sel ected renedy.
See EPA "ROD Checklist", and simlar comment above on

Section 2.9.4. Finally, to address "point of conpliance" and
"residual contami nation" in the EPA "ROD Checklist", the

sel ected renedy shoul d expl ain why | ong term groundwat er
conpliance nonitoring at each site is not a conponent of the



sel ect ed renedi es.

Response: The term"preferred alternative" has been changed to "sel ected
renedy” and costs have been broken down in to capital and Q&M

For each site, a description of the residual cancer risk and non-
cancer hazard index associated with the selected renedi a

alternative (i.e., soil cover or soil renoval) will be incorporated
into Section 2.10. For Site 20 (Waste Pile 7), a qualitative

eval uation of residual risk will be presented since the selected
renmedy (i.e., soil cover) will result in the elimnation of exposure
pat hways, as long as the soil cover remains intact. A qualitative
eval uation of residual risk will also be presented for Site 38
(MARBO Laundry) since all known contam nati on associated with

the site will be renoved under the selected renmedy (i.e., soi
renoval ). For Site 22 (Waste Pile 6) and Site 24 (Landfill 29),
where residual contaminants will be left in place under the sel ected
renmedy (i.e., soil renoval), quantitative evaluations of residual risk
will be presented. (Calculations indicate that residual risk is |ess
than 1 x 10 -6 for each of the selected renedies.)

Long term groundwat er conpliance nonitoring is part of the
overal |l AAFB groundwater nonitoring program including the

MARBO Annex. For Waste Pile 7, where soil renoval is not a
selected alternative, site specific groundwater nmonitoring wells
(IRP-10, -15, and -16) will continue to be nonitored for
contamnants detected at Waste Pile 7. For those sites where soi
renoval is the selected alternative, any potential inpact on
groundwat er via precipitation | eachate fromthe surface has been
renoved. In both cases, the nonitoring wells closest to each site
are being nmonitored as part of the Long Term Monitoring Pl an

Comrent No. 17: In Section 2.11.4, Wilization of Permanent Solution...,page 2-64:

Per the EPA "ROD Checklist", please describe the role of the
State and community acceptance considerations and provide a
statenent that the selected renedies do not neet the statutory
requirenents to utilize permanent solutions and treatnent
technol ogi es because treatnent if inpractical

Response: The State (Territory) and comunity acceptance considerations
have been added, as well as discussion on pernanent sol utions and
treat ment technol ogi es.

Comment No. 18: In Section 3.4, THE DESCRI PTI ON OF ALTERNATI VES, page 3-17 to 3-21

Section 34.2 (Natural Attenuation), first sentence states, "This
alternative utilizes Natural Attenuation of TCE/ PCE in the

aqui fer to achieve renediation goals." It would be useful in
this section, and in other appropriate sections, to explicitly
define "renediation goals" (e.g., to reduce TCE and PCE
concentrations in groundwater to bel ow MCLs).

Response: TCE and PCE renedi ati on goal s have been added in the necessary sections
Comment No. 19: In Section 3.6, THE SELECTED REMEDY, page 2-33 to 3-34:

The description of the selected remedy, Natural Attenuation
and Wl | head Treatnent, does not define an end point or
"point of conpliance." For exanmple, the text could indicate
that this renedy will continue until |ong term groundwat er
nmonitoring indicates that TCE and PCE concentrations are
consi stency bel ow MCLs. Additionally, the text could indicate



Response:

SPECI FI C COMMENTS

Comment No. 1:

Response:

Comment No. 2:

Response:

Comment No. 3:

Response:

Comment No. 4:

Response:

Comment No. 5:

Response:

that each five year review would: 1) determine if the renmedy is
still effective, 2) determine if the remedy has achieved its goals,
and thus, can be discontinued.

A par agraph has been added indicating that the renedy wll

continue until long termnonitoring indicates that TCE and PCE
concentrations are consistently below MCLs, as well as the

suggested five year criteria. Additionally, AAFB will conduct a
review of it's long termgroundwater nonitoring plan every two years.

In TABLE OF CONTENTS, LIST OF ACRONYMS AND
ABBREVI ATI ONS, pages v and vi:

The definitions should have the sane capitalizations as they
woul d when they appear in the text (e.g., below ground surface,
pol ycyclic aromatic hydrocarbon, volatile organic conpound, etc.)

Thi s has been connect ed.
In Section 1.3:

The | anguage is rather cunbersone and vague. Perhaps
sonething like the follow ng would be nore clear:

"Risks to hunman heal th and the environnment were eval uated

for groundwater near MARBO and at six surface sites within
MARBO. No risk was found at Waste Pile 5 and the War Dog

Borrow Pit, so no further action is planned for these two sites.
Current risks associated with soil exceed acceptable risk |levels
at Waste Pile 6, Waste Pile 7, Landfill 29, and the MARBO
Laundry, thus renedial alternatives were evaluated for these
four sites."

"Current risk associated with contam nants in groundwater..."
The rest of this sectionis QK

Thi s | anguage has been added.

In Section 1.4.1, Soil, page 1-2:

It is suggested that the contam nants of concern for which the
renedy is to be inplenented be nentioned so the reader

under stands what in the soil is of concern.

The contam nants of concern have been added.

In Section 1.4.1, Soil page 1-3, first bullet:

For conpl eteness, backfilling and conpacting the excavati ons
with clean fill should be nmentioned as part of the soil renedial action.
Backfilling and conpacting is part of the renmedy and has been nenti oned.

In Section 1.5, STATUTORY DETERM NATI ONS, page 14, sixth line:

Pl ease i nclude an expl anati on of why the statutory preference
for renedies that enploys treatnent as a principal elenment was not net.

As noted in general comrent #6, this discussion has been added to
the text.



Conmment No. 6: In Section 2.1, SITE NAVE, LOCATIQON, AND DESCRI PTI ON,
page 2-1, first paragraph, lines 3 and 4:

Pl ease include the 5 synbol in the latitude and |l ongitude citations.
Response: The degree synbol has been added.
Commrent No. 7: In the sane section and page, second paragraph, last |ine:
Because the North and Northwest Fields are nentioned in the
text as points of reference, it would be hel pful to show their
locations in Figure 2-1.

Response: These | ocations have been added.

Comment No. 8: In Section 2.1.2, Site 22 (Waste Pile 6), please identify the
vertical extent of contam nation.

Response: The vertical extent of contam nation has been added.

Commrent No. 9: In Sections 2.1.4 and 2.1.5, please change the phrase "Based on
a risk evaluation of soil analytical data, a health risk was not
identified ... " to "No health risk was identified at Waste Pile 5

(or War Dog Borrow Pit), based on a risk evaluation of soil
anal ytical data."”

It is suggested that the contam nants of concern for which the
renedy is to be inplenented be nentioned so the reader
under stands what in the soil is of concern.

Response: The health risk eval uation term nol ogy has been added as
suggested. As also noted in General Comment Nunber 3,
contam nants of concern are nentioned.

Comment No. 10: On the top of page 2-5, please delete "in addition to the 2.44
acre landfill," and begin that sentence with "The Surface
Drum Area..."

Response: Thi s nodi fication has been nade.

Commrent No. 11: In Section 2.1.5, Site 37 (War Dog Borrow Pit), please include a

detailed size nap to be consistent with the other site descriptions.
Response: Figures for the ROD were obtained fromthe QU 3 FFS. The

deci sion was nade not to include figures for the War Dog Borrow

Pit and Waste Pile 5 prinarily because of a lack of detail pertinent

to the ROD, and because both of these sites are no further action.
Comment No. 12: In Section 2.21, Ceology, first paragraph, second line: Is

"tests" the correct word in the phrase'. . . conposed of

formanifers tests.”

Response: Yes, tests is the correct term

Comment No. 13: In 2.3, SITE H STORY AND ENFORCEMENT ACTI ONS,
page 2-24, second paragraph, fifth line:

W suggest that "either" be changed to "any."
Response: This nodi fication has been nade.

Coment No. 14: In Section 2.6.1, Contam nant Screening Process, page 2-27, sixth line:



Response:

Comment No. 15:

Response:

Comment No. 16:

Response:

Comment No. 17:

Response:

Comment No. 18:

Response:

Comment No. 19:

Response:

Spell out Prelimnary Renediation Goals (PRGs) (in first use).
This nodi fication has been nade.

In Section 2.8.4, Soil Renoval (Alternative QU3-D), page 2-45,
| ast paragraph:

As Land D sposal Restrictions are potentially applicable, it
m ght helpful to nention that this ARAR could affect the
di sposition of some of the soil and debris renoved.

Thi s additi on has been nade.

In Section 2.94, Long-Term Effecti veness and Per manence,
page 2-54, third paragraph:

Under "Soil Cover," it should be noted that this alternative
restricts future uses of the applicable sites in that soil intrusive
activities are not to be permtted (Institutional Control) and
hence econom ¢ val ues of such restricted sites may be | essened
conpared to a "Soil Renoval" alternative.

Thi s addition has been nade.
In Section 2.10.1, Site 20 (Waste Pile 7), page 2-57, second line:

Pl ease clarify the reason "Soil renoval was not deened
applicable . . . "; e.g., cost (versus soil cover) exceeds benefit
(reduced risk of exposure).

The |l evel of effort and cost associated with soil renoval
out wei ghed the benefit of risk reduction at Waste Pile 7. This has
been added to the text.

On page 2-58: TSCA regul ates PCBs at concentrations of [>]
50 ppm Did Andersen | ook at the PCB Spill Policy and the
EPA Qui dance on Renedial Action for Superfund Sites with
PCB Contami nation? Is |eaving PCB contam nation on/in the
ground a "PCB spill" or "PCB disposal."

The docurent "A Cuide on Renedial Actions at Superfund Sites
Wth PCB Contam nation" (EPA August 1990) was referenced

for this comment. Based on a review of this docunent, the R QD.
appears to be consistent with this guidance. By definition, the
PCB spill policy 40CFR 761. 120 addresses PCB spills which
occurred after May 4, 1987. The two sites where PCBs were
detected in the soil becane inactive prior to 1987. Additionally,
40CFR 761. 3 defines a "disposal" as "...spills, |eaks and ot her
uncontrol | ed di scharges of PCBs...". Gven these criteria, the PCB
contam nation detected at Waste Pile 7 and the former MARBO
Laundry appears to be a disposal.

Page 2-28 and page 2-58: Are the pesticides in the soil at
Waste Pile 7 fromnornal application. Is leaving the pesticides
in the ground "disposal" under FlIFRA? Pl ease discuss the

ARAR inplications a little nore fully on page 2-58.

The hi ghest concentrations of pesticides were detected in surface
soil sanmples fromWste Pile 7, indicating that this nay have been
due to surface application. However, there were pesticides
detected in subsurface soil sanples as well. Also, the QU 3 Rl
indicates that debris and disposal naterial at Waste Pile 7 cane
froma variety of sources. Thus, it is possible that sone of the



pesticides are fromnormal application and sone are from di sposal,
but this is speculative.

Based on a review of the pesticide regulations, EPA regul ates

pesti ci des under FIFRA, which regul ates the sale, distribution and
use of pesticides, and the Federal Food, Drug and Cosnetic Act
(FFDCA) which regul ates, anong other things, pesticide residues

in food and feed. As FIFRA is a licensing statute, there were no
ref erences found whi ch addressed whet her |eaving pesticides in the
ground i s considered "disposal”. Additionally, there were no
pesticide containers or product containers discovered at Waste Pile
7, which woul d have otherwi se triggered FIFRA as a potential ARAR

These poi nts have been added to Section 2.10. 1.
Commrent No. 20: In Table 2-6, page 2-59:

Footnote "b" should be added to the Pertinent ARARs

Conpl i ance colum for the Institutional Control and Soil

Cover Alternatives for Site 22, Site 24, and Site 38. Under Site
22, Total Cost columm, "$0,600: should be "$30, 600."

Response: These corrections have been made to Tabl e 2-6.

Commrent No. 21: In Section 2.10.4, Site 38 (MARBO Laundry), page 2-63, second
paragraph, third sentence:

This sentence conflicts with the PCB infornati on presented in
Tables 2-2, 2-3, and 2-5 (ARARs). The neans of disposal (and
costs) of PCB-containing soil is not discussed. Please discuss
the TSCA regul ati ons governing PCB cl eanup and di sposal

and eval uate whether they are ARARs at the MARBO | aundry.

Response: Thi s sentence does indeed conflict with analytical data and
previ ous tables. The paragraph was intended to di scuss TSCA as
an ARAR, consistent with previous tables. This correction has
been made and TSCA is discussed as a pertinent ARAR for
transportation and di sposal of the soil and debris contam nated with PCBs.

Comment No. 22: In Figure 3-2:

The | ocations of wells M6 and D-2 are slightly different than
in the other figures in this sections.

Response: This correction has been nade.
Commrent No. 23: In Section 3.3.1, Hunan Health Ri sk pages 3-14 and 3-15.

The significance of the 4.34 (Table 3-4) Hazard Index for well
IRP-31 (D) was not addressed.

Response: The following statenent will be included in Section 3.3.1:
"Monitoring wells where COCs were detected are generally within
EPA' s ri sk nanagenent range of 1 x 10 -6 to 1 x 10 -4 and bel ow an
H of 1.0, with the exception of IRP-31. Monitoring well |RP-31
exceeds an H of 1.0, however this is a deep well with a high
chloride content and not neant for consunption. In addition, |and
use restrictions will be inplenented to regulate the installation of
new wel I's, and groundwater nonitoring is included as a
conponent to overall protection of human health and the
envi ronnent . "

Comment No. 24: In Section 3.5.5, Reduction of Toxicity, Mbility, or Vol une



Through Treat nent page 3-30

No di scussion is included on the potential for an increase in
toxicity through natural biodegration of TCE and PCE to

nore toxic COCs such as 1,2-DCE and vinyl chloride (through
this is apparently not occurring at any neasurable rate).

Response: This was not nentioned as it was not considered to be of concern
It has been added, however, under the "Natural Attenuation”
scenari o for conpl eteness

Comment No. 25: On Page 4-3

The AAFB response to the coments by Senator Brown coul d

be nore expansive, i.e., responsive. In particular, the response
m ght attenpt to address the issue of the capacity for future
use or devel opnent at the site, what exactly deed restrictions
will mean, and what type of use will be safe with the cap

Response: The response has been nodified by renoving the | ast sentence of
AAFB' s original response and adding the follow ng text:

"Site 20 lies within an abandoned quarry, with an average depth to
the base of fill of 10.8 feet bgs, and as such it has limted future
| and use regardl ess of whether the waste pile were renoved. The
restrictions on Waste Pile 7 would additionally limt the use of the
property to activities which are non-intrusive in nature, and would
be included in the deed during transfer. Intrusive activities would
open an exposure pathway and defeat the purpose of the soil cover
Sone ideas of non-intrusive activities nmay include a naintenance
yard or storage area."”

Comment No. 26: On page 4-4:
The response to Ernie Wisstig could al so be nore expansive

Response: The following is a response to M. Wisstig's first question, to be
appended to AAFB' s origi nal response

"There are two areas of concern in the groundwater underlying the
MARBO Annex, where concentrations of TCE and/ or PCE exceed
Federal allowable |levels. One is beneath the former MARBO
Laundry, where PCE slightly exceeds Federal |evels, and the other
is across fromthe Yigo Power Plant, where TCE exceeds Federa

| evel s. Though the PCE underlying the MARBO Laundry is likely
aresult of mlitary activities, it is unclear where the source of the
TCE originated. After approxinately ten years of nonitoring these
areas, the TCE and PCE do not appear to be migrating. Thus, the
overall inpact on the aquifer is isolated to two small areas
representing a very small portion of the groundwater underlying

t he MARBO Annex.

On a broader, national level, inpacts to soil and groundwater from
industrial activities were not known to be an issue until the early
1970's. The mlitary has been consistent and pro-active with

i nvestigative and renmedial activities occurring nationally. Should

there have been a situation where an inmnent health risk existed

i medi ate nmeasures woul d have been taken."



RESPONSES TO GUAM EPA COMMVENTS
DATED FEBRUARY 20, 1998
MARBO ANNEX OPERABLE UNI'T RECORD OF DECISION (R O D.)
DRAFT FI NAL, DECEMBER 1997
SPECI FI C COMMENTS

Commrent No. 1: Page 2-11, First Paragraph. G oundwater in the NG& ranges
froma cal cium- bicarbonate type, through a cal cium- sodium -
bi carbonate - chloride type, water as the effects of salt water
i ntrusion becone nore significant. The relative concentrations
of magnesium silica, and nitrate are low in conparison to the
maj or cations and anions in the NG, and their occurrence and
si gni fi cance shoul d be di scussed separately.

Response: A statenent has been added to this section regarding the effect that
over punpi ng woul d have on el evated chl ori de concentrations. The
relative concentrations of the naturally occurring ions is inportant
and discussed fully in the RI. A sentence has been added referring
the reader to Section 4.0 of the QU 2 R for detailed information
pertaining to inorganic water quality conditions

Commrent No. 2: Page 2-11, Second Paragraph. Concentrations of chloride in
basal sections of the NG have been reported nuch hi gher than
the 150 ng/L concentration presented in this paragraph

Response: Concentrations up to 280 ng/l were detected in I RP-40 during the
ERP investigation, and up to 1,100 in IRP-41 (though I RP-41 was
due to excessive punping in an attenpt to lower pH). This has been
nodified in the text.

Commrent No. 3: Page 2-45, Fourth Paragraph. The reference to "RPM shoul d be "RPMs"
Response: This correction has been nmade.
Comment No. 4: Page 2-57, Section 2.9.9. This section is msleading. A though

public participation was extrenely low in terns of nunbers of
peopl e who expressed concerns regarding the Proposed Plan, the
coment s which were expressed were very significant in terns
of their inmpact on the island.

In particular, comments were nade by Senator Joanne Brown

during the RAB prior to the public hearing on the Proposed

Pl an and during the public hearing itself regarding Waste Pile 7
the connection between soil contam nati on and groundwat er

contam nation and |l and use restrictions on federal properties
after lease or transfer to Gov@Quam The Senator's concerns are
significant and nost |ikely represent concerns shared by other
comunity nenbers who nay not be as educated in the

CERCLA process as the Senator, who is the Co-Chair of the

RAB. The Senator's concerns are presented in Section 4-2 of the
Draft ROD and should be referenced in all other sections of this
document which refer to "Public Comrent", or "Public
Acceptance”, including Section 2.9.9

Response: The following statenment has been added to Section 2.9.9 and 3.5.9 of
the mai n body of the text:

"Senator Brown noted concern pertaining to the connection between
soil contami nation at Waste Pile 7 and the groundwater, as well as
the land use restrictions that will be applied to Waste Pile 7 after
transfer to Gov GQuam The |land use restrictions preclude the use of
activities that would disrupt the integrity of the soil cover."



Comment No. 5

Response:

Comment No. 6

Response:

Comment No. 7

Response:

Simlar to U S E P.A comrent #25, the Andersen Air Force

response to Senator Brown's comment has been suppl enented to

address her prinmary concern's, including a discussion on the |and use
restrictions' applicability, and potential future uses of the site. The
follow ng text has been added to Section 4. 3:

"Site 20 lies within an abandoned quarry, with an average depth to

the base of fill of 10.8 feet bgs, and as such it has limted future | and
use regardl ess of whether the waste pile were renoved. The

restrictions on Waste Pile 7 would additionally limt the use of the
property to activities which are non-intrusive in nature and woul d be
included in the deed during transfer. Intrusive activities would open

an exposure pathway and defeat the purpose of the soil cover. Sone

i deas of non-intrusive activities may include a naintenance yard or
storage area."”

Page 2-57, Section 2.10.1, First Paragraph. The | ast sentence in
this paragraph is confusing to the reader and needs to be
expanded and nore fully expl ai ned

This sentence has been nodified to read nore clearly.

Page 3-19, Section 3.4.2, First Paragraph. Chem cal analysis of
groundwat er sanpl es col |l ected fromthe MARBO QU i ndi cate

t hat daughter products of PCE and TCE degradati on are

general ly absent. This does not suggest effective natura
attenuation. Docunenting the efficiency of natural attenuation

a chlorinated solvents requires an understandi ng of the anbi ent
redox conditions in the aquifer, the tracking of the presence and
di sappearance of el ectron acceptors, the appearance of end
products, and other appropriate stoichionetric conditions of the
degradation reactions. Please provide evidence which supports
the process of TCE and PCE degradati on in MARBO

groundwat er, rather than the dilution process, which nay in fact
be the controlling process in the docunented decreases in the
concentration of the contam nants.

It is stated throughout the QU 2 FFS, Proposed Plan and R O D. that
the controlling nmechani smof attenuation is based on the high rate of
groundwat er flux through the aquifer. There have been no

significant detections of dehal ogenated byproducts; such as DCE or
Vinyl Chloride. This is further supported by the high dissol ved
oxygen concentrations in the aquifer, whereas dehal ogenat ed
byproducts are mani festati ons of |ess aerobic, reductive conditions.

Page 3-19, Section 3.4.2, Institutional Controls, Land Use
Restrictions. This section should include a provision by which
any |land | eased or transferred to GovG@uam on whi ch

production wells are installed and beconme contam nated because
of Air Force activities are included in the existing well head
treatment program This would apply to properties under which
groundwat er contam nati on has not been docunented, but

becones contam nated at some tine in the future as a result of
m gration or continued | eaching of soil contam nants.

Evi dence suggests that TCE and PCE concentrations in groundwater

are decreasing, and that the two areas of concern in the MARBO

Annex are isolated and not mgrating. Thus a scenario where other

wells are potentially inpacted by existing groundwater conditions is
unlikely. As part of the CERCLA process, the groundwater

alternative is evaluated every five years, in part to address situations
such as this which may ari se.



Soil is not considered a future threat to groundwater. Soil will be
renoved fromthree of the four sites which pose a potential health

ri sk, thus renoving any potential threat to groundwater. The
contamnants in the soil at the fourth site, Waste Pile 7, are prinmarily
| ead and pesticides, which are highly immobile in soil and water.

There have been no pesticides or | ead detected in the groundwater
nmonitoring wells closest to Waste Pile 7. Based on this, and the fact
that these contaminants are imobile, they are not expected to pose a
threat to groundwater in the future. As with the soil alternatives
however, the CERCLA process requires that the soil alternatives also
be re-evaluated for effectiveness every five years. This will be
conducted in conjunction with groundwater nonitoring results from

t he Andersen AFB Long Term Groundwater Monitoring Plan every two years.

In addition, any property which is transferred to Gov@Quam

nmust be renediated to the | evel which would allow the specified
reuse of the property w thout exposing people involved in the
reuse scenari o to unacceptable health risks. This especially
applies to the reuse of Waste Pile 7 if the property is ever reused
for purposes which would require intrusive activities exposing
peopl e to the contam nants which are proposed to be covered at

the site.

Response: The selected alternative for Waste Pile 7 includes deed restrictions
whi ch preclude future use involving intrusive activities. Intrusive
activities would re-open an exposure pathway and defeat the purpose
of the soil cap. This is consistent with the QU 3 FFS, which had the
concurrence of all of the RPMs and was finalized in January 1997.

Sone possi bl e re-use scenarios may include a storage area or

mai nt enance yard. In addition it will be noted that Site 20 is situated
wi thin an abandoned quarry with an average depth to the base of fill

of 10.8 feet bgs. As such the land has linmted future use regardl ess

of whether the waste pile were renoved.

Commrent No. 8: Page 3-19, Long-Term Monitoring. Appropriate nonitoring
wel |'s should be nonitored for contam nants whi ch have been
detected in soil contam nation sites at MARBO QU, but which
contam nated soils have not been renoved fromthe site. Also, If
contam nants associated with Air Force activities in the MARBO
QU becone detected in GovGuam Production wells through the
Safe Drinking Water sanpling requirenments, the Air Force
shoul d i npl ement a sanpling programfor those affected wells
and assess possi bl e renediation strategi es through di scussi ons by
the RPMs. These details should be presented in the ROD.

Response: The groundwater alternative will be evaluated every five years as
part of the CERCLA process. This includes all RPMs and interested
parties. As part of the IRP the present long-termnonitoring plan
includes nonitoring of the full suite of analytes for the wells in the
vicinity of Site 20 (IRP-10, -15 and -16). The IRP will re-evaluate
the | ong-termgroundwater nonitoring programevery two years, also
i ncl usive of RPMs.

Long-termnonitoring requirenents need to specifically address

the cl eanup goal s of the selected renedy, and duration. Coals

need to be defined in terns of contam nants |evels and frequency

of occurrence, as well as the efficiency of the natural attenuation
process (please refer to Comment Nunber 6, above).

Response: The long termnonitoring will continue until TCE PCE
concentrations are consistently bel ow MCLs. This has been added to
the text of the R OD.



Natural attenuation is also a process which occurs in the soil. At
Waste Pile 7, organic contam nants which are proposed to be left
in place at the site will experience a reduction in concentration
over time due to natural degradation. The ROD should contain

a description of the nmethodol ogy to be used to docunent the
natural attenuation process at Waste Pile 7.

Response: The intent of the cover is to reduce or nitigate exposure to the
contam nants at Waste Pile 7 to within an acceptable health risk
range, without the benefit of reduced soil concentrations. It is
unlikely that natural attenuation will play a significant role in
reduci ng the concentrati ons of the types of contam nants detected at
Waste Pile 7. The contaminants of concern at Waste Pile 7 are
pesticides and | ead, both persistent, recalcitrant and relatively

i mobi | e.
Commrent No. 9: Page 3-33, Section 3.6. Please refer to the appropriate comments above.
Response: Modi fi cations have been nade to Section 3.6 which include the five

year CERCLA review, the two year Long Term Monitoring review,

and a discussion on the paraneters which will be assessed to
determine the effectiveness of natural attenuation and the necessary
length for long termnonitoring (i.e., until TCE PCE concentrations
are consi stently bel ow MCLs).



