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1.0 INTRODUCTION 

1.1 BACKGROUND 

The closure design of Ordot Dump, located on the island of Guam is currently being developed 
under a Consent Decree issued by the U.S. District Court of the Territory of Guam to the Guam 
Department of Public Works (DPW) (Civil Case No. 02-00022).  In addition to the Consent 
Decree, Title 10, Chapter 51, Article 1 Solid Waste Management, §51101(4) of the Guam Code 
Annotated, mandates that the Ordot Dump be closed and converted to a public park.  

This report presents a summary of existing environmental data for the Ordot Dump (Dump), 
identifies environmental data gaps, and presents general recommendations for further 
investigation.  This report has been prepared as a component of the Environmental Baseline 
Survey (EBS) under Task 1 – Site Assessment for the Ordot Dump Closure.  Other components 
of the EBS, including flora and fauna surveys, wetland determination and delineation, physical 
characterization, landfill fires, and landfill gas generation, are separately reported, and are not 
addressed specifically in this environmental data summary report. 

As part of the closure process, an on-site and off-site Remedial Investigation (RI) (including 
chemical sampling and analysis) will be performed during Phase 2 of the Site Closure.  The RI 
will be performed to support the completion of Human Health and Ecological Risk Assessments, 
the development of remedial action objectives, and a Feasibility Study (FS) for the site.  The 
environmental data gaps identified in this report will be considered and provide a basis for the 
scoping of the RI for the Dump.  The overall project goals of the RI/FS process are to provide the 
information necessary to characterize the site, define site dynamics, define risks, and develop a 
remedial program to mitigate current and potential threats to human health and the environment.  
Implementation of remediation efforts will be a part of the closure requirements.  The detailed 
scope of work for remediation and post-closure care will be negotiated by DPW and the Guam 
Environmental Protection Agency (GEPA). 

The evaluation of existing data presented in this report has been prepared in general accordance 
with the United States Environmental Protection Agency (U.S. EPA) guidance documents 
Guidance for Conducting Remedial Investigations and Feasibility Studies Under CERCLA (U.S. 
EPA, 1988) and Conducting Remedial Investigations/Feasibility Studies for CERCLA Municipal 
Landfill Sites (U.S. EPA, 1991).   

1.2 OBJECTIVES 

The primary objective of this report is to summarize the existing environmental data for the site 
and to identify data gaps for additional physical and chemical environmental data needed to 
support closure design for the Dump, refine the conceptual site model (CSM) for contaminant 
fate and transport, and identify potential contaminants of concern for the development of the RI 
work plan for the site.  Specific objectives include the following: 

• Identify and compile existing environmental data, including chemical, geological, 
hydrological, and hydrogeological data; 
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• Assess the quality (accuracy, precision) of the existing chemical data and conformance 
with quality assurance/quality control (QA/QC) protocols under which they were 
collected, if possible; 

• Evaluate data quality to determine the uncertainty associated with the current data and 
their usability; 

• Develop a CSM to describe contaminant fate and transport, and exposure pathways; 

• Perform a limited preliminary human health and ecological risk assessment based on 
existing data; and 

• Identify physical and chemical environmental data gaps. 

To accomplish these objectives, this report presents a summary of existing environmental data 
and their limitations, a CSM for contaminant transport and exposure pathways, and a data gap 
assessment.  The environmental data gaps identified in this report will be considered during the 
development of the RI work plan, following review and acceptance of this report by GEPA. 
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2.0 SITE DESCRIPTION 

2.1 LOCATION 

Guam is located approximately 3,800 miles west of Hawaii and 1,500 miles south of Japan.  
Guam is the largest and southernmost island in the Marianas Archipelago.  The island of Guam 
is approximately 212 square miles in area.  Its main axis runs northeast-southwest, with a length 
of 30 miles and a width ranging between 4 and 11.5 miles. 

The Ordot Dump is located approximately 2.5 miles south of Guam’s capital, Hagatna, and about 
1 mile southwest of the Dero Drive-Route 4 intersection (Figure 1).  The Dump is an unlined 
disposal facility and has few to no control systems to manage landfill gas, leachate, surface 
water, erosion sedimentation, and vectors.  The disposal area has been estimated to be 
approximately 46.8 acres, based on the limits of waste delineation performed in 2004.   

The area surrounding the Dump is covered by dense brush and wooded areas and is developed 
with scattered residences.  The nearest residences are approximately 200 feet from the Dump.  
The Dump is situated in a ravine that is a tributary to the Lonfit River, located to the south.  The 
Dump occupies and borders property of the Government of Guam on the northeast, east, south, 
and southwest.  The north and west limits of the Dump border public land in the form of a road 
and privately owned land, respectively. 

2.2 HISTORY 

The starting date for waste disposal at the Dump is not documented, but it is known that the 
Ordot Dump was in use before World War II (1939-1945).  The Dump was used as a disposal 
area by the Japanese during the Japanese occupation of Guam from December 8, 1941 to July 21, 
1944.  Following the liberation of Guam, the U.S. Navy continued to use the site as a disposal 
area.  Ownership of the Ordot Dump was transferred from the United States Naval Government 
of Guam to the Government of Guam in 1950 under the Organic Act.  Since then, the 
Government of Guam, specifically DPW, has been operating Ordot Dump as a municipal solid 
waste disposal facility.  

According to GEPA, the Ordot Dump has received not only municipal solid waste, but also 
hazardous waste.  Anecdotal references to dumping of polychlorinated biphenyl (PCB)-
containing wastes, pesticides, and military ordnance have been reported, however no 
documentation has been identified to confirm these practices. 

Many fires have occurred at the Dump; however, a history of the fires has not been thoroughly 
documented.  Since about 1990, it is generally accepted that there has been an average of at least 
one fire every one to two years.  This includes a major tire fire that was essentially allowed to 
burn out in 1998.  Subsurface (deep-seated) fires fueled by the generation of flammable 
(methane) and combustible gases during the decomposition of waste within the landfill have also 
been reported.  With the exception of the tire fire of 1998, documentation of the type, size, 
location, and duration of the fires is mostly unavailable. 
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The following is a chronological summary of the operational and regulatory history for the 
Dump.  This summary is adapted from the U.S. EPA (2002). 

 

1940s Dump used by Japanese and U.S. Naval military forces 

November 1, 1950 Transfer of site from U.S. Navy to the Government of Guam 

November 8-12, 1982 RI for Insular Territory Hazardous Waste Sites (draft report May 
20, 1983) 

September 8, 1983 Site placed on National Priorities List 

March 26, 1986 U.S. EPA Clean Water Act (CWA) Notice of Violation (NOV) 
and Order to Guam DPW 

November 18, 1987 Initial Site Characterization Report 

September 1988 No Action Record of Decision (ROD) 

July 24, 1990 U.S. EPA CWA Administrative Order to Guam DPW 

September 30, 1993 First Five-year Review Report 

December 1998 Superfund response to Ordot tire fire 

August 7, 2002 Department of Justice (DOJ) files complaint against Guam for 
CWA violations 

September 2002 Second Five-year Review Report 

February 11, 2004 Consent Decree for closure of Ordot Dump 

Present Continued use as Guam’s only municipal dump 
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3.0 SITE CHARACTERISTICS 

3.1 GEOLOGY AND HYDROGEOLOGY 

The Ordot Dump rests on the weathered surface of the Alutom formation, the oldest volcanically 
derived suite of rocks in Guam (Tracey et al., 1964).  The Dump surface drains to the south to 
the Lonfit River.  On the north side of the drainage divide, which crests at approximately 320 
feet above mean sea level (MSL) and is located approximately 400 feet to the north, the ground 
slopes north toward the great limestone plateau of North Guam, in which the bulk of the 
groundwater resources of the island occur.  However, the data thus far collected suggest that the 
site is not tributary to the limestone. If it was, several important municipal wells in Ordot would 
be threatened with pollution. 

The Alutom formation consists dominantly of tuffaceous shale and sandstone, interbedded with 
basaltic and andesitic lava flows, as well as beds of volcanic conglomerate and breccia.  All of 
these rocks were originally deposited beneath the sea, and consequently the tuff and its 
derivative sediments settled in compact layers, and the lavas were quenched.  Both processes are 
unfavorable to the creation of a permeable rock mass.  Subsequently, precipitation from 
hydrothermal fluids filled much of the pores, reducing permeability even further.  The final result 
is a sequence of layered rocks with very low intrinsic permeability.  The permeability that does 
exist is mostly due to secondary fractures. 

The surficial deposits are composed of a few feet of soil and subsoil beneath which the parent 
volcanic rock is weathered to a depth of 10 to 30 feet.  Below the saprolite of the weathered zone 
the rocks lie in their original, unweathered state.  The strata are laterally discontinuous and a 
typical vertical sequence may contain pillow lavas, massive layered lava, fine tuff, coarse sand, 
conglomerate, and breccia.  In most instances, none of the individual rock units exceed several 
feet in thickness; however, a few stratum may be tens of feet thick, particularly where the rock 
consists of tuff and tuffaceous shale.  It is impossible to predict the sequence of strata in any 
region because of the great heterogeneity in rock types and their original environment of 
deposition. 

The volcanic rocks are beneath a thin cover of alluvium below an elevation of 50 feet in the 
Lonfit River valley.  Downstream of the confluence of the Lonfit and Sigua Rivers, the Pago 
River flows on alluvium, which is bounded on the north by limestone and on the south by 
volcanics. 

The Alutom formation is a very poor medium for groundwater movement.  The hydraulic 
conductivity is low, normally less than 0.1 feet/day (ft/day) (3.5E-5 centimeters/second 
[cm/sec]), and consequently the groundwater gradient is high, greater than 0.1.  One of the 
earlier studies on the environment of the Dump (GTA, 1970) reported hydraulic conductivity 
values of 0.0386 ft/day (1.36E-5 cm/sec) and 0.4535 ft/day (1.60E-4 cm/sec) from samples taken 
at depth 10 to 15 feet in a borehole.  These values are of the same magnitude as hydraulic 
conductivity values determined from pumping tests in deep wells completed in the Alutom 
formation in other areas of Guam (Barrett Consulting and CDM, 1982). 
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Due to the very low permeability of the volcanic rocks, groundwater accumulates and moves 
very slowly through them.  In the typical volcanic terrain of Southern Guam, the groundwater 
flows toward stream valleys.  Groundwater discharge takes place in the stream channels and a 
zone on the valley walls several tens of feet above a channel. 

Subsurface regional geological conditions in the vicinity of the Ordot Dump are complicated by 
the presence of the Adelup-Pago fault, which divides Guam into two provinces, the northern one 
covered by limestone and the southern one consisting primarily of volcanics.  The vertical 
displacement on the fault adjacent to the Dump is about 400 feet down to the north, which results 
in a downthrow of the original volcanic surface to approximately 200 feet below sea level on the 
north.  Figure 2 is a cross-section that shows the relationships between the Dump, the Lonfit 
River, and North Guam separated by the fault.  Figure 3 is a map showing the position of the 
volcanic basement beneath the northern limestone, which was determined from the seismic 
survey conducted during the Northern Guam Lens Study (Barrett Consulting and CDM, 1982).  
The contours express the elevation below sea level to the volcanic basement north of the fault.  
Just north of the Dump the limestone rests on the volcanics at 210 feet below sea level. 

3.2 MONITORING WELLS AND BORINGS 

A total of 19 borings were drilled in the volcanic substrate in the vicinity of the Ordot Dump 
between 1970 and 1993, and another two were drilled in the limestone to the east of the Dump in 
1992.  In addition, numerous excavations have been made, including the test pits recently 
completed by Dueñas & Associates, Inc. (D&A) to identify the limits of waste.  Figure 4 shows 
the known locations of historical monitoring wells at and near the Dump.  Available boring logs 
are included in Appendix A. 

The first set of borings was drilled in 1970 as part of the Greenleaf/Telesca-Ahn (GTA) study.  
Of the eight borings, six were drilled in the ravine to the west of the then-existing Dump and two 
within the Dump footprint.  The borings were shallow, ranging from 14 feet to 40 feet below the 
surface.  The elevation of the bottom of the borings ranged from 122 to 210 feet MSL.  
Groundwater was not encountered in any of the borings.  The lithologic logs and a boring 
location map are included in Appendix A. 

The Water and Energy Research Institute (WERI) of the University of Guam had nine borings 
drilled and groundwater monitoring wells (well 1 through well 9) installed in 1989 (WERI, 
1989).  Eight were located between the toe of the Dump and the Lonfit River, and the other was 
located just beyond the northern edge of the Dump (Figure 4).  Boring logs for these wells are 
not available, however based on the report, each of the WERI borings was deep enough to have 
encountered the water table in the volcanics.  Several of the down-gradient wells may still exist 
but were not located during a well identification study by D&A in 2004.  The up-gradient boring 
(Well 9, also identified as GW-4) is close to the Ordot Dump manager’s office. Recently, Well 9 
was located and found to be accessible for water table measurements. 

In 1992, the USGS installed two deep monitoring wells east of the Dump, and perhaps a third, in 
the volcanics up-gradient of the Dump not far from Well 9.  They are numbered OMW-1 and 
OMW-2 (Figure 4).  The wells are at an approximate surface elevation of 270 feet MSL and 
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encountered the water table 10 to 20 feet below ground surface (bgs).  Recent attempts to locate 
these wells have been unsuccessful.  Boring logs are provided in Appendix A. 

Two wells (MW-01 and MW-02) were drilled in the limestone terrain to the east of the Dump in 
1992 by URS, for GEPA.  Neither well penetrated to the volcanic basement.  Well logs are 
included in Appendix A. 

Table 1 summarizes available drilling information for all of the well borings. 

3.3 SURFACE WATER 

The average flow in the Lonfit River is 6.5 million gallons per day (mgd) from a drainage basin 
of 1,984 acres, an average of 3,250 gallons per day per acre (gpda).  The flow data are for the 
entire period of record, 1951-1960, when the river was gaged by the USGS.  In the dry season, 
flow decays to less than 100,000 gallons per day (gpd), and in severe droughts has reached zero.  
More recent flow data is not available. 

Leachate from several seeps at the toe of the Dump drain into rivulets on the narrow alluvial 
terrace between the Dump and the Lonfit River and then into the River.  Field estimates indicate 
the total visible leachate flow to be on the order of 10,000 to 20,000 gpd.  This relatively small 
volume appears to be less than expected based on rainfall onto and through the exposed Dump 
surface; however, an approximate water budget indicates that seepage through the Dump is 
relatively small.  The surface area of the Dump is about 47.1 acres and the average annual 
rainfall is 92 inches.  Assuming that the rate of direct runoff per acre from the Dump area is the 
same as for the Lonfit River drainage basin, direct overland runoff amounts to 44 inches per 
year, leaving 48 inches for evaporation and infiltration.  Average yearly pan evaporation in 
Guam is greater than 60 inches, but assigning just 30 inches as evaporation yields an infiltration 
rate of 18 inches per year.  On 47.1 acres, 18 inches per year amounts to an average potential 
infiltration of about 63,000 gpd, some of which may be discharged at the toe of the Dump as 
leachate. 

3.4 GROUNDWATER 

Measurements of depth to water in the volcanics at Well 9 indicate a water table elevation of 
approximately 250 feet MSL.  The ground level at this location is about 270 feet MSL and 
during Fall 2004, depth to water measurements of 23, 20, and 19 feet bgs were recorded.  
Assuming a mean elevation of the Lonfit River of 30 feet MSL as the surface of the water table, 
the decrease in head from Well 9 to the Lonfit River is 220 feet over a distance of 1,600 feet, 
giving an overall groundwater gradient, i, of 0.14.  Although this is a very high gradient for 
groundwater, the grain size of the volcanic rock, combined with the low hydraulic conductivity 
of the Alutom formation (k = 0.1 ft/day), suggests a low Reynolds number (less than 10) and 
therefore possibly laminar (Darcian) flow in the volcanics.  The velocity of the groundwater can 
be calculated by the equation: 

v = k * i / n 
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where: 

k = hydraulic conductivity (0.1 ft/day) 

i = groundwater gradient (0.14 ft/ft) 

n = effective porosity, assumed value of 0.10 

Based on the assumptions described above, the velocity of groundwater is 0.14 ft/day, which is 
very small compared, for example, to the velocity of groundwater in the limestone of North 
Guam, which exceeds 10 ft/day. 

Groundwater discharge into the Lonfit River from the area downgradient of the Dump can be 
estimated by the Darcy formula: 

  Q = k * z * i * l 

where: 

Q = discharge (ft3/day) 

k = hydraulic conductivity, estimated as 0.10 ft/day 

z = approximate thickness of aquifer discharging to the Lonfit River, estimated as 200 
feet (difference between the water table at Well 9 and the elevation of the Lonfit 
River channel) 

i = groundwater gradient (0.14 ft/ft) 

l = width of the Dump (ft), along the river (1,200 ft) 

The calculation suggests that total groundwater flow in the Alutom volcanics from the 1,200-
foot-wide landfill to the north side of the Lonfit River is on the order of 25,000 gpd.  Although 
this value is a poorly constrained estimate, it implies that the daily groundwater flow from the 
volcanics beneath the landfill to the river is small relative to the average flow in the river. 

Because of the very low permeability of the volcanics, it is likely that leachate from the mass of 
refuse does not percolate very far below the volcanic rock surface.  Conceptually, the principal 
leachate flow infiltrates vertically to the refuse or saprolite interface with the rock, then flows 
laterally along the interface between the saprolite and alluvium and the underlying volcanics 
(Figure 2).  The topographic contour map of the region before emplacement of the landfill shows 
a shallow valley tributary to the Lonfit River where the refuse is now piled (Figure 3).  It is likely 
that much of the leachate drains to this pre-existing valley floor and emerges as small streams at 
the landfill toe that flow on the narrow alluvial terrace to the Lonfit River.  As the screened 
intervals for historical monitoring wells are unknown and there has been no attempt to assess 
whether there is preferential flow within discrete stratigraphic units within the volcanic rocks, the 
available groundwater data do not allow an evaluation of whether contaminants potentially 



 

9 

generated at the Dump are migrating solely through the near surface saprolite/alluvium or if there 
is migration via a deeper volcanic unit. 
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4.0 WASTE CHARACTERISTICS 

4.1 WASTE CHARACTERISTICS 

All non-hazardous municipal solid wastes generated on the island of Guam, excluding the wastes 
generated at the Naval and Air Force Installations, are currently accepted at the Dump for 
disposal.  A study on the composition of Guam’s waste was conducted by Rossi-Nayve 
Consultancy Services, Inc (JCTA, 1993).  The majority of the waste received at the Dump 
consists of non-hazardous residential and commercial solid waste. The Dump also receives 
construction/demolition waste, bulky metal, and other related wastes.  DPW does not accept 
hazardous wastes.  DPW is permitted to receive wastewater treatment sludge with prior approval 
from the Guam Environmental Protection Agency (GEPA). According to Operations personnel, 
sludge is rarely received at the Dump. 

Specific records of the types and quantities of materials placed in the Dump do not exist; 
however, since the implementation of the Resource Conservation and Recovery Act (RCRA) in 
the 1980s, the Dump has received primarily municipal waste.  The Dump is therefore considered 
to contain a lesser amount of hazardous waste from pre-RCRA historical dumping.  Types of 
municipal solid waste disposed of at the Dump likely include a heterogeneous mixture of 
materials composed primarily of household refuse (yard, food wastes, and paper) and 
commercial waste (plastics, inert mineral waste, glass, and paper). 

U.S. EPA identifies four ways in which hazardous wastes may have become disposed at landfills 
(U.S. EPA, 1991): 

1. Landfills (dumps) operated prior to the implementation of RCRA in November 1980 
typically accepted and co-disposed both solid and liquid hazardous wastes. 

2. Small quantity generators may contribute varying quantities of hazardous waste within 
the non-hazardous waste debris. 

3. Some hazardous household waste (e.g., batteries and paint) may be disposed. 

4. Biodegradation or landfill fires may create new components that are hazardous. 

Given the history and current operations of the Dump, it is likely that all four of these 
mechanisms have contributed to the presence of hazardous materials at the Dump.  Sampling and 
analysis of leachate samples from the Dump have been aimed at identifying hazardous 
constituents that are being released in the landfill leachate.  Results for sampling and analysis of 
landfill leachate are presented in Section 5. 

Constituents and properties that are typically present at elevated concentrations in leachate from 
domestic refuse include heavy metals, sulfates, chlorides, phosphates, sodium, hardness, 
chemical oxygen demand (COD), biological oxygen demand (BOD), Kjeldahl nitrogen, total 
organic carbon (TOC), total dissolved solids (TDS), and total suspended solids (TSS) (EPA 
1991).  Hazardous waste compounds generated by commercial, industrial, and agricultural 
activities that are typically found in municipal solid waste include heavy metals, volatile organic 
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compounds (VOCs), and pesticides (Sharma et al. 1994).  Hazardous organic and inorganic 
constituents potentially associated with landfills are also identified in Appendix II to the solid 
waste regulations, 40 CFR 258, and include metals, VOCs, semi-volatile organic compounds 
(SVOCs), pesticides, PCBs, cyanide, and others.  Based on the above information, the following 
hazardous constituents are reasonably expected to be contaminants of potential concern (COPCs) 
at the Dump: 

• Heavy metals; 

• Cyanide; 

• VOCs; 

• SVOCs; 

• Pesticides; and 

• PCBs. 

In addition to the hazardous constituents listed above, it is widely known that significant 
quantities of unexploded ordnance (UXO) were placed in the Dump, especially during World 
War II, by both the Japanese and the U.S. forces on Guam.  Many anecdotal accounts of this 
ordnance exploding, sometimes causing fires, have been related.  However, there is no particular 
record of any serious damage or injuries as a result.  Generally speaking, the location of any 
remaining UXO is unknown; however it is known that the operating area at that time was more 
or less confined to the northwest corner of the existing footprint, adjacent to Dero Drive.  
Chemicals potentially associated with World War II-era explosives include nitroaromatics and 
nitramines.  These chemicals are also considered to be COPCs. 

Pyrolytic oil and dioxins/furans are hazardous materials generated or mobilized during tire or 
landfill fires.  Pyrolytic oil is a free-flowing, oily tar that is generated by the breakdown of tires 
during the high temperatures and oxygen-deprived atmospheres occurring during tire fires.  
Hazardous constituents potentially associated with pyrolytic oil include heavy metals, 
polynuclear aromatic hydrocarbons (PAHs) and other hydrocarbons, and dioxins/furans.  
Dioxins/furans are persistent, highly toxic chlorinated organic compounds that may be formed 
during combustion of material that includes organic carbon and chlorine.  Dioxins/furans may be 
generated during both landfill fires and tire fires.  Multiple fires, including at least one tire fire, 
have occurred at the Dump.  Dioxins/furans and hazardous constituents associated with pyrolytic 
oil are also considered to be COPCs. 

4.2 WASTE QUANTITIES 

Records of waste quantities received at the Dump do not exist for the majority of the period of 
operation.  Information on the exact filling rates are not available; however, it is estimated that 
approximately 200 tons per day (for approximately 300 days per year) of refuse entered the 
landfill from 1950 to 1990, followed by 350 tons per day (for approximately 300 days per year) 
from 1990 to present.  The Dump is scheduled to continue receiving waste through closure in 
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2007.  The annual incoming waste tonnage at Ordot Dump between 2005 and 2007 is estimated 
to be approximately 120,000 tons (D&A, 2004). 
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5.0 SUMMARY OF EXISTING ENVIRONMENTAL DATA 

Studies aimed at evaluating the impacts of the Dump on the Lonfit and Pago Rivers have been 
conducted since the 1970s.  This section presents a summary of the existing chemical 
characteristic data for the site.  The objective of this review is to provide a synopsis of the 
available data and conclusions that can be drawn from the results.  The synopsis of available data 
will be incorporated into the CSM and serve as the basis for the development of the 
environmental data gap assessment (Section 7.0). 

The summary consists of a desktop review of available environmental data, including an 
assessment of the data representativeness and usability.  Data usability will address the 
appropriateness of the data for regulatory comparison and the use of the data for developing a 
CSM and/or RI work plan.  The set of available reports reviewed during the preparation of this 
report are described in Section 5.1.  Section 5.2 describes those reports or datasets that are 
known or suspected to exist, but were not available for review during the preparation of this 
report.  A summary of the existing analytical data is presented in Section 5.3, and data 
limitations are discussed in Section 5.4. 

5.1 EXISTING REPORTS REVIEWED 

During the development of this summary report, the project team identified, obtained, and 
reviewed copies of readily available reports that contain chemical characteristic information for 
the site.  The following reports were available for review by the project team: 

• RI, Insular Territory Hazardous Waste Sites, Draft Report.  Prepared by Black and 
Veatch (B&V) for U.S. EPA.  May 20, 1983. 

• Draft Initial Site Characterization Report, Ordot Landfill, Island of Guam.  Prepared for 
U.S. EPA by Camp, Dresser, & McKee, Inc. (CDM).  October 7, 1987. 

• Agency Review Draft, Risk Assessment, Ordot Landfill Site, Guam.  July 8, 1988.  
Prepared by CH2M Hill/B&V. 

• WERI of the Western Pacific, University of Guam.  Technical Report (TR) 72: The 
Occurrence of Certain Pesticides in Ground and Surface Waters Associated with Ordot 
Landfill in the Pago River Basin, Guam, Mariana Islands.  November 1989. 

• FS for the Expansion of Ordot Sanitary Landfill, Municipality of Pago-Ordot, Territory 
of Guam, Volume II.  Juan C. Tenorio & Associates, Inc.  September 1993. 

• Surface Water Sampling Report for March 1998, Ordot Landfill, Ordot, Guam.  Prepared 
for DPW, Government of Guam by Unitek Environmental-Guam.  April 10, 1998. 

• Surface Water Sampling Report for July 1998, Ordot Landfill, Ordot, Guam.  Prepared 
for DPW, Government of Guam by Unitek Environmental-Guam.  August 20, 1998. 
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• Surface Water Sampling Report for August 1998, Ordot Landfill, Ordot, Guam.  Prepared 
for DPW, Government of Guam by Unitek Environmental-Guam.  September 8, 1998. 

• Surface Water Sampling Report for November 1998, Ordot Landfill, Ordot, Guam.  
Prepared for DPW, Government of Guam by Unitek Environmental-Guam.  December 
21, 1998. 

• Letter to Mr. Jesse Cruz, GEPA from Unitek Environmental-Guam re: Ordot Sampling.  
February 24, 1999. 

• Five-year Review Report, Second Five-year Review, Ordot Landfill Site, Territory of 
Guam.  U.S. EPA Region 9.  September 2002. 

• USGS Project Synopsis Report June 2003.  Title: Impact of Ordot Dump on Water 
Quality of Lonfit River Basin in Central Guam.  Principal Investigators: G.R.W. Denton, 
M. Golabi, and H.R. Wood. 

• Data Tables provided to D&A by GEPA.  2004.  Surface water data 1974-1977 and 
1997-1998. 

Table 2 presents a summary of the sampling and chemical analyses described in these reports, 
including sample matrices (surface water, leachate, groundwater, sediment), sampling dates, 
sampling locations, sampling methods, chemical analyses, and available QA information (field 
and laboratory). 

5.2 OTHER REPORTS  

The following reports were not available for review by the project team during the preparation of 
this summary report.  These reports were either specifically referenced or referred to in the 
reports listed in Section 5.1 and may include sampling and/or analytical information relating to 
the chemical characterization of the Ordot Dump.  Data from several of these reports are 
included in the analytical results tables included in Appendix B. 

• Revised Work Plan for Ordot Landfill, Guam.  Prepared by CDM.  November 20, 1985. 

• Surface water sampling reports for November 1997, December 1997, January 1998, 
February 1998, April 1998, May 1998, June 1998, September 1998, and October 1998, 
Ordot Landfill, Ordot, Guam.  Unitek Environmental-Guam.  Dates unknown. 

• Water quality results for Pago River water year 1981.  United States Geological Survey 
(USGS).  Date Unknown.   

• Monitoring well installation and sampling field forms.  URS Consultants.  October 29, 
1992. 

• Leachate and surface water sampling results for USGS funded study, 1986 to 1987.  
WERI of the Western Pacific, University of Guam.  No date. 
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• Leachate and surface water sampling results from trace metals sampling program, 1990 
to 1994.  WERI of the Western Pacific, University of Guam.  No date. 

With the exception of the 1997-1998 Unitek monthly surface water sampling reports, the 
sampling and analyses described in these unavailable reports occurred over ten years ago.  As 
such, these historical data would be of little to no use for describing current site conditions and 
these missing reports are considered to be of relatively low value and significance.  The missing 
1997-1998 Unitek monthly surface water monitoring reports are only a subset of the available 
reports for this monthly monitoring program, and in several cases the analytical results from the 
missing Unitek reports were included in the analytical summary table from the Second Five-year 
Review (U.S. EPA Region 9, 2002).  These data are summarized in Appendix B.  Analytical data 
from the missing reports could potentially help to improve the CSM or further refine the list of 
potential constituents of concern identified by this report; however, the absence of these data do 
not prevent the identification of data gaps that should be addressed during subsequent 
investigations at the Dump. 

5.3 EXISTING ENVIRONMENTAL DATA 

The available analytical data were compiled from investigations spanning more than two 
decades.  The available data vary by medium, and the amount of information ranges from 
relatively extensive (for surface water and leachate) to non-existent (for soil and biota).  Several 
of the reviewed reports do not describe the specific quality assurance/quality control (QA/QC) 
measures included with the sampling and analysis, and laboratory analytical reports were not 
included with several of the reports (Table 2).  Nevertheless, the available analytical data for the 
Dump do provide some potentially useful information regarding the likely chemicals of concern 
associated with leachate from the Dump and the potential effects of the Dump on groundwater, 
surface water, and sediment at and adjacent to the site. 

During the preparation of the Second Five-year Review Report (U.S. EPA Region 9, 2002), 
EPA’s consultant compiled and tabulated analytical results for surface water/leachate, 
groundwater, and sediment.  These summary tables (Tables 1, 2, and 3 from the Second Five-
year Review Report) have been included as Appendix B of this summary report.  Environmental 
data identified during this review, which were not included on the Second Five-year Review 
Report tables, have been included as supplemental Table 1a (surface water/leachate) and 
Table 3a (sediment) in Appendix B.  Analytical results from the June 2003 USGS Project 
Synopsis Report Impact of Ordot Dump on Water Quality of Lonfit River Basin in Central Guam 
are not included in the Appendix B data tables.  This report is included in its entirety as 
Appendix C. 

The existing environmental data for leachate, groundwater, surface water, and sediment are 
described in the following subsections.  The usability of analytical data for regulatory 
comparison is discussed by comparing the analytical results to screening levels, when available.  
Screening levels for leachate, groundwater, surface water, and sediment were derived from 
Guam Water Quality Standards (GWQS) (GEPA, 2002) and U.S. EPA Region 9 Preliminary 
Remediation Goals (PRGs)(U.S. EPA, 2004) as follow: 
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• Leachate, surface water – GWQS (category S-1); 

• Sediment – PRGs (residential soil PRG or soil screening level for migration to 
groundwater); and 

• Groundwater – GWQS (category G-2) or PRGs (where GWQS do not have a standard). 

When multiple values were available in the referenced sources, the lowest value was 
conservatively used for comparison with analytical results. 

5.3.1 Leachate 

Leachate samples have been collected at different times from four leachate sampling locations 
(SW-5, SW-7, SW-9, and SW-10) identified on Figure 5.  Existing leachate analytical results for 
seeps SW-5 (south leachate stream), SW-7 (leachate pond), SW-9 (southeast leachate stream), 
and SW-10 (west leachate stream) are tabulated in Appendix B, Tables 1 and 1a.  A summary of 
leachate analytical data, including the number and range of available analytical results and 
associated screening levels, is provided in Table 3.  

A description of the location and frequency of sampling for each location is summarized below: 

• SW-5 – Leachate sampling location SW-5 is located in a tributary stream to the Lonfit 
River that includes leachate discharging from the eastern portion of the southern face of 
the Dump.  Based on the USGS topographic map of the site prior to use as a dump (GTA, 
1970), the stream tributary SW-5 appears to be aligned with a natural drainage which has 
been covered by the dump.  Intermittent analytical data for leachate sampling location 
SW-5 are available for the period 1981 to 1999. 

• SW-7 – Leachate sampling location SW-7 is described as a leachate pond located along 
the southern toe of the Dump.  The pond was likely formed by the pooling of leachate in 
a depression on the downgradient slope of the Dump.  Water samples were collected 
from leachate sampling location SW-7 in 1982 (B&V, 1983) and 1987 (CDM, 1987).  
The leachate pond described as SW-7 was not observed during site reconnaissance 
performed in October 2004 as part of the closure design and is believed to have been 
covered by filling activities that have occurred since 1987. 

• SW-9 – Leachate sampling location SW-9, also referred to as GEPA sampling station 
LFL-3, has been described as a stream originating from the northern edge of the Dump 
(B&V, 1983) and as a leachate stream to the southeast of the Dump (U.S. EPA Region 9, 
2002).  Leachate sampling location SW-9 has not been sampled since the early 1980s. 

• SW-10 – Leachate sampling location SW-10 is located in a tributary stream, which flows 
along the western edge of the Dump to the Lonfit River southwest of the Dump.  This 
stream includes leachate that discharges from the western portion of the Dump, along 
with surface water runoff from areas north and northwest of the site.  The confluence of 
this tributary stream with the Lonfit River is at location SW-0 (Figure 2).  Intermittent 
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analytical data for leachate sampling location SW-10 are available for the period 1982 to 
1999. 

Leachate samples from the above locations were analyzed for metals (1981-1998), VOCs (1982 
and 1987), semi-volatile organic compounds (SVOCs) (1982 and 1987), pesticides (1982, 1989 
and 1998), PCBs (1982 and 1998), total recoverable petroleum hydrocarbons (TRPH) (1998), 
and/or conventionals (1980 – 1998). 

The study conducted by USGS in 2002/2003 included the collection of leachate samples from 
two locations for a one-time analysis of all priority pollutants listed under GWQS (GEPA, 2002).  
A figure showing the leachate sampling locations was not included in the USGS report.   

VOCs and SVOCs were either not detected or detected at only trace levels in leachate samples 
collected during the 1982 and 1987 studies at the Dump.  In most cases, constituents with low-
level detection in leachate samples were also detected in the associated laboratory (method) 
blanks.  VOCs and SVOCs were not detected at concentrations exceeding applicable GWQS.  
With the exception of bis(2-ethylhexyl) phthalate, the reporting limits provided by the data 
reports were below available GWQS.  However, the lists of analytes reported from the VOC and 
SVOC analyses for the 1982 and 1987 studies appear limited and do not contain many common 
VOCs and SVOCs for which GWQS are established.  

The focused 1989 study to evaluate pesticide occurrence did not detect pesticides in leachate 
samples collected at SW-10 (WERI, 1989), however for the pesticides with corresponding 
GWQS the reporting limits were well above the GWQS criteria.  Two pesticides (dieldrin and 
endosulfan sulfate) were detected in the field duplicate sample collected from leachate stream 
SW-9 during the 1982 RI, however these pesticides were not detected in the primary field 
sample.  Pesticides were not detected in other leachate samples collected during the 1982 RI, 
however the reporting limits were well above established GWQS surface water criteria.  Monthly 
monitoring performed by Unitek for DPW did not detect DDT or PCBs in leachate streams at 
SW-5 and SW-10, and the discontinuation of PCB/DDT analysis was approved by GEPA 
following seven months of consecutive non-detects for these analytes (Unitek, 1998b).  The 
reporting limits for DDT and PCB results from the monthly monitoring program were well above 
GWQS surface water criteria. 

For the 2003 USGS study, organic constituents were not detected above GWQS.  Organic 
constituents detected at concentrations below GWQS or for which water quality standards have 
not been established include pesticides (p-dichlorobenzene), organic solvents (acetone, benzene, 
ethylbenzene, tetrahydrofuran, toluene, cis-1,2-dichloroethene, m,p-xylenes, and o-xylene), and 
phenolic compounds.  PCBs, polynuclear aromatic hydrocarbons (PAHs), dioxins and furans 
were not detected during the 2003 USGS study. 

Inorganic and conventional constituents detected at concentrations exceeding GWQS surface 
water criteria during studies performed 1980 - 1998 include aluminum (SW-5, -7, and –9), (SW-
5, -7, -9, and –10), cadmium (SW-5), copper (SW-5, -7, -9, and –10), lead (SW-5, -7, and –9), 
mercury (SW-5, -7, -9, and –10), selenium (SW-5), silver (SW-5), zinc (SW-7), ammonia (SW-5 
and –10), cyanide (SW-10), nitrate (SW-5 and –10), and phosphorus (SW-5 and –10).  The 
measured pH in leachate samples from streams SW-5 and SW-10 were below the GWQS surface 
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water criteria of 6.5 – 9 during the 1987 (SW-5 and –10) and 1997 (SW-5) sampling events.  
Results from the USGS 2003 study indicated total coliforms, indicator bacteria (E. coli, 
Enterrococci), nitrite/nitrate, ammonia, orthophosphate, cyanide, and metals (aluminum, 
antimony, arsenic, chromium, copper, iron, lead, manganese, nickel, and zinc) above GWQS for 
surface water and/or drinking water.  The reporting limits for the historical inorganic and 
conventional data set were generally acceptable for comparison with GWQS.  GWQS surface 
water criteria are not established for manganese; however, manganese has been detected in 
leachate samples at concentrations generally an order of magnitude greater than concentrations 
detected in the Lonfit River.  A summary of leachate sample analytical results for inorganic 
constituents is presented in Table 3. 

Available leachate analytical data indicate that the Dump may be contributing to elevated 
concentrations of total coliforms, indicator bacteria (E. coli, Enterrococci), nutrients, cyanide, 
metals, phenolic compounds, a pesticide (p-dichlorobenzene), and selected organic solvents in 
the leachate. 

5.3.2 Groundwater 

Seven groundwater monitoring wells have been sampled at different times to investigate 
conditions on or adjacent to the Dump (Figure 4).  Two production wells (Municipal Wells A-11 
and A-12), northeast of the site and the fault which acts as a hydrologic barrier (Figure 3) have 
also been sampled.  Groundwater analytical data are available for these monitoring and 
production wells from sampling events performed in 1982 (B&V, 1983), 1987 (CDM, 1987), 
and 1989 (WERI, 1989).  Groundwater samples were analyzed for metals (1982 and 1987), 
VOCs (1982 and 1987), SVOCs (1982 and 1987), pH (1982 and 1987), cyanide (1987), 
pesticides (1989), and PCBs (1982).  Available groundwater analytical results are summarized in 
Table 4 and tabulated in Appendix B, Table 2.  Several of the wells can not be located or have 
been damaged.  Table 1 indicates which monitoring wells have been successfully located in the 
field during recent (2004) work at the Dump. 

Organic constituents, including VOCs, SVOCs, pesticides and PCBs have either not been 
detected or detected at only trace levels below GWQS or PRGs in groundwater samples collected 
from near the Dump.  The majority of the detections of organics in groundwater have also been 
considered suspicious due to concurrent detections in the associated field or laboratory blank(s).  
Bis(2-ethylhexyl)phthalate was detected at a concentration exceeding the PRG in a sample 
collected from Well 9 in 1987.  Reporting limits provided for VOCs, SVOCs, pesticide, and PCB 
analyses were generally acceptable for comparison with GWQS or PRGs; however, the lists of 
analytes reported from the VOC or SVOC analyses appear limited and do not include many 
common VOCs and SVOCs for which GWQS are established. 

Based on the available data, aluminum, iron, and manganese were the only metals detected at 
concentrations that exceed GWQS or PRGs in monitoring wells associated with the Dump.  
Mercury was detected one time only at a concentration exceeding the primary GWQS in 
municipal well A-11.  This well is completed in the limestone of the Northern Guam Lens 
(NGL) aquifer.  Mercury has not been detected in groundwater samples collected from 
monitoring wells associated with the Dump.  With the exception of antimony and thallium, the 
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reporting limits provided in the historical analytical data summaries were acceptable for 
comparison with groundwater screening levels. 

The USGS collected subsurface water samples using suction cup lysimeters from five sites 
around the western edge and southern toe of the dump as part of their 2002/2003 investigation 
(USGS, 2003).  Subsurface water samples were collected from the buried lysimeters at depths of 
2 feet, 4 feet, and 6 feet below ground level and analyzed for total metals, bacteria, and nutrients.  
A figure showing the subsurface water sampling locations was not included in the synopsis 
report.  The USGS 2003 report indicates “little or no subsurface movement of bacterial 
pathogens from the dump into the watershed.”  The study also observed nitrate/nitrite enrichment 
in the majority of samples from the shallower depths and occasionally at the deepest level.  
Ammonia and orthophosphate levels were generally low and indicative of a fairly well aerated 
soil environment at all depths.  Samples were also analyzed for heavy metals; however, 
analytical results were not available at the time of the USGS report preparation and have not 
been provided in any subsequent report made available to the project team to date. 

The available groundwater data for sampling locations located downgradient of the Dump 
indicate that it may be contributing to elevated metals and nutrient concentrations in 
groundwater. 

5.3.3 Surface Water 

Three surface water stations have been sampled on the Lonfit River in the vicinity of the Dump: 
SW-1 (upstream of the Dump), SW-0 (at the confluence of the leachate seep SW-10 with the 
River), and SW-2 (downstream of the Dump).  The locations of the three sampling stations are 
shown on Figure 5.  Surface water samples were analyzed for metals (1981-1998), VOCs (1982 
and 1987), SVOCs (1982 and 1987), pesticides (1982, 1989 and 1998), PCBs (1982 and 1998), 
TRPH (1998), and/or conventionals (1980 – 1998).  Analytical results for surface water sampling 
performed between 1980 and 1999 are presented in Appendix B Tables 1 and 1a.  Table 3 
presents a summary of the number of analytical results, minimum and maximum detected 
concentrations, and associated screening levels.  Lonfit River water quality data provided by 
GEPA for 1974 to 1977 were not included in the summary tables because these water quality 
data did not include COPCs (Section 4.1) and more recent data were available. 

The USGS collected surface water samples at monthly intervals from five locations in the Lonfit 
River and Pago River during their 2002/2003 investigation (USGS, 2003).  A figure showing the 
surface water sampling locations was not included in the synopsis report, however the sampling 
locations were identified as 10 feet, 500 feet, 1,000 feet, 4,500 feet and 5,000 feet from the 
discharge point of an unidentified leachate seep’s confluence with the Lonfit River.  The 
synopsis report does not discuss a surface water sampling location in the Lonfit River upstream 
of the leachate discharge point.  Surface water samples collected during the 2003 study were 
analyzed for bacteria, dissolved metals, and nutrients.   

VOCs and SVOCs were either not detected or detected at only trace levels in surface water 
samples collected during the 1982 and 1987 studies at the Dump.  In most cases, constituents 
with low-level detections in samples were also detected in the associated laboratory (method) 
blanks.  VOCs and SVOCs were not detected at concentrations exceeding applicable GWQS.  
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With the exception of bis(2-ethylhexyl) phthalate, the reporting limits provided by the data 
reports were below GWQS.  As described above for leachate, the lists of analytes reported for 
VOC and SVOC analyses do not contain multiple common VOCs and SVOCs.  Pesticides and 
PCBs have not been detected in surface water samples, however the reporting limits for most of 
these constituents exceed GWQS criteria.   

For the metals and conventionals that were detected, only cadmium, copper, lead, mercury, 
selenium, silver, ammonia, and nitrate were detected at concentrations exceeding QWQS.  The 
USGS 2003 report indicated that fecal coliform and indicator bacteria, inorganic nitrogen, and 
heavy metal enrichment were observed at the station nearest to the landfill, and that 
concentrations of metals attenuated downstream either through dilution or partitioning to 
sediment.  Inorganic nitrogen and fecal coliform/indicator bacteria concentrations at the 
sampling locations further downstream from the dump were noted as suspected to be influenced 
by discharges to the river of wastewater not associated with the Dump. 

The available analytical data for samples collected from the Lonfit River upstream and 
downstream of the Dump indicate that it may be contributing to increased metals, nutrients, 
COD, fecal coliform, and indicator bacteria concentrations in the Lonfit River. 

5.3.4 Sediment 

Sediment sampling and analysis was performed one time in 1982 as part of the Insular 
Territories Hazardous Waste Sites RI (B&V, 1983).  Sediment samples were collected at two 
locations in the Lonfit River (upstream at SS-1 and downstream at SS-11) and from four leachate 
streams (SS-3, SS-5, SS-7, and SS-9) (Figure 5).  Sediment samples were analyzed for selected 
metals, VOCs, SVOCs, and pesticides.  Analytical results for sediment samples are summarized 
in Table 5 and tabulated in Appendix B Tables 3 and 3a. 

Organic compounds detected in sediment samples include phthalates (bis[2-ethylhexyl]phthalate 
and butyl benzyl phthalate), PAHs (fluoranthene, pyrene, and aniline) VOCs (methylene chloride 
and fluorotrichloromethane) and a pesticide (dieldrin).  Methylene chloride was detected in all 
sediment samples at concentrations exceeding the PRG; however, the VOC detections in samples 
were similar to the detected concentrations in the associated trip blanks.  Detections of PAHs 
were not confirmed by the associated field duplicate samples collected at each location.  
Similarly, phthalate detections were not confirmed by field duplicates except for the sediment 
sample collected at location SS-9, located near leachate seep SW-9 on the east side of the dump 
(Figure 5).  The only pesticide detection was also associated with the sediment sample from 
location SS-9, where dieldrin was detected at a concentration exceeding the PRG.  The reporting 
limits provided for organic analyses were generally acceptable for comparison with PRGs. 

The metals antimony, arsenic, barium, chromium, iron, manganese, and nickel were detected in 
sediment samples at concentrations that exceed PRGs for residential soil or soil screening levels 
for protection of groundwater (U.S. EPA Region 9, 2004).  Detections of antimony, iron, and 
manganese that exceeded PRGs were associated with sediment samples collected from leachate 
streams.  For the metals detected in Lonfit River sediment samples at concentrations exceeding 
PRGs (arsenic, barium, chromium, nickel), samples collected from both upstream and 
downstream of the Dump exceeded PRGs.  With the exception of antimony, selenium, silver, and 
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thallium, the reporting limits provided in the historical reports were acceptable for comparison to 
PRGs. 

The available analytical data for sediment samples collected upstream and downstream of the 
Dump indicate that the Dump may be contributing to increases in metals (aluminum and iron) 
concentrations in sediment in the Lonfit River. 

5.4 LIMITATIONS OF AVAILABLE ANALYTICAL DATA 

While the existing environmental data for the Dump do assist with identifying potential 
chemicals of concern associated with the various media, there are recognized limitations to the 
use of the existing data for site characterization.  The following is a list of some substantial 
limitations of existing data with respect to characterizing contamination at the site: 

• Many of the data are relatively old (greater than ten years) and consequently these data 
are not likely to be representative of current site conditions. 

• The lists of analytes reported for VOC and SVOC analyses appear to be limited and do 
not contain some common constituents.  For example, data sets for VOC analyses do not 
include results for vinyl chloride, a common VOC that is frequently of environmental 
concern. 

• In many cases the reporting limits provided for the historical chemical analyses are 
greater than the screening levels and therefore not useful for comparison to screening 
criteria (e.g., GWQS, PRGs). 

• Reports reviewed do not include complete laboratory analytical reports; therefore, 
sufficient information is not available to perform data quality reviews or data validation. 

Statistical comparisons of analytical data to screening levels (i.e., evaluating the confidence 
interval for non-exceedance of GWQS) were not performed due to the limitations of the data 
described above. 
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6.0 CONCEPTUAL SITE MODEL AND EXPOSURE PATHWAYS 

The development of a preliminary conceptual site model (CSM) for contaminant fate and 
transport is the first step in assessing exposure pathways.  The preliminary CSM was developed, 
based on the current understanding of site dynamics and the available environmental data for the 
Dump.  Section 6.1 presents the preliminary CSM for the Dump.  Descriptions of potential 
exposure pathways and human and ecological populations are discussed in Section 6.2.  As 
additional data is collected through the RI process, detailed CSMs for both human and ecological 
exposures will be generated. 

6.1 CONCEPTUAL SITE MODEL 

A CSM describes the sources of chemicals at a site, their release and transfer through 
environmental media (e.g., soil, water, and air), and the points and means by which human and 
ecological populations might contact the chemicals.  The goal of the CSM is to provide an 
understanding of what physical, chemical, and biological processes are affecting the nature and 
distribution of chemicals of concern. It also addresses where these chemicals may be present in 
the future, so that the populations that could encounter the chemicals can be identified and 
protective remedial alternatives can be developed.  The preliminary CSM for the Dump, showing 
the movement of contamination throughout the site (the “fate and transport” of the landfill-
generated chemicals) is presented in Figure 6.  The CSM was developed based on the current 
understanding of the physical characteristics of the site, as described in Section 3, and the 
chemical characteristics of environmental media at or near the site, as described in Section 5. 

Hazardous chemicals, which were either disposed of or generated at the Dump through 
biodegradation of waste or landfill fires are released either to the air (as dust or gases) or to the 
ground surface or subsurface (as leachate or contaminated surface runoff).  Leachate is generated 
by the percolation of precipitation or liquids disposed at the Dump, through the waste in the 
Dump.  Because of the very low permeability of the underlying volcanic rocks, it is likely that 
leachate from the mass of waste does not percolate very far below the volcanic rock surface, if at 
all.  The currently available data suggests that leachate infiltrates to the rock surface and 
primarily flows along the interface between the waste and/or saprolite and the volcanics.  It 
appears that much of the leachate preferentially drains to valleys that existed prior to filling at the 
Dump (paleo-valleys) and emerges as small streams that flow onto the narrow alluvial terrace 
along the Lonfit River, from where it seeps into wetlands or the river.  Leachate from the Dump 
is discharged either to subsurface soils and groundwater or to surface water and wetlands as 
leachate seeps.  Surface water-groundwater interactions, occurring either as infiltration of surface 
water to groundwater or the discharge of groundwater to surface water or wetlands, may 
complicate the transport pathways of leachate and contaminated surface runoff from the Dump.  
In addition, there is insufficient subsurface stratigraphic and groundwater data to assess whether 
there has been significant leachate infiltration into the volcanic rock and lateral flow within 
discrete stratigraphic units within the volcanics. 

Hazardous chemicals may also be generated or mobilized by landfill fires or tires fires occurring 
at the Dump (dump fires).  Dump fires release chemicals to the air as vapors, smoke, and dust, 
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and may also generate or mobilize chemicals to the surface and subsurface as pyroltic oil and 
ash.  Pyrolytic oil released during dump fires may migrate within the Dump and become 
commingled with leachate. 

6.2 EXPOSURE PATHWAYS 

After the preliminary CSM is developed, potential exposure pathways may be identified.  An 
exposure pathway is the mechanism by which a receptor (human or ecological) is exposed to 
hazardous chemicals from a source (i.e., the Dump).  The following four elements constitute a 
complete exposure pathway:  

• a source and mechanism of chemical release; 

• a retention or transport medium (e.g., soil); 

• a point of potential receptor contact with the affected medium; and 

• a means of entry into the body (e.g., ingestion) at the contact point. 

Only complete pathways containing all four elements result in exposures and require data 
collected from the site.  Several possible pathways of exposure may exist at the Dump.  For the 
purposes of this report, likely pathways of exposure have been identified to assist with 
identifying data gaps that will need to be filled in order to assess health risks from the particular 
pathways.  The following subsections describe potential human health and ecological exposure 
pathways. 

6.2.1 Human Health Exposure 

Human exposures are dependent on the human land uses in the immediate vicinity of the Dump.  
The Dump is located in a rural agricultural area with scattered residences.  The nearest 
residences are approximately 200 feet and in a presumed hydrologically upgradient location from 
the Dump.  However, during the landfill fires in 2002, multiple families were considered close 
enough to the threat that they were required to evacuate their residences (U.S. EPA Region 9, 
2002).  In addition to nearby residences, Agueda Johnston Middle School is located less than one 
mile northeast of the Dump. 

The closure design for the Dump includes the placement of a cap and the installation of leachate 
and landfill gas collection and treatment systems.  The Guam Code Annotated regulations 
require that the Dump be converted to a public park after closure.  As the Dump is in the process 
of closure, the exposure pathways and potential human receptors for hazardous constituents 
associated with the Dump will be different in the future from what they are now.  As part of the 
RI/FS process US EPA requires that baseline risk assessments be conducted assuming no 
remedial actions occur and risks are evaluated for both current and future conditions.  However, 
for municipal landfills where there is a “presumed remedy”, US EPA guidance recommends a 
streamlined or limited baseline risk assessment (US EPA 1992b).  Because containment of the 
landfill’s contents is known to be the response action, the risk assessment is of most use in 
identifying areas outside the landfill that might need to be addressed in order to protect human 
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and environmental health.  In other words, there is no need to conduct a full baseline risk 
assessment assuming no remedial measures.  For human health this means that the following 
exposure pathways that could be occurring in the present will not be considered in the risk 
assessment: 

• Direct contact with soil and/or debris that will be covered by the landfill cap; 

• Exposure to contaminated groundwater within the landfill prevented by groundwater 
controls; 

• Exposure to contaminated leachate prevented by leachate collection and treatment; and 

• Exposure to landfill gas addressed by a gas collection and/or treatment system. 

We note that construction workers (adult only population) involved in capping and re-
development of the site could be exposed to the Dump’s soil and debris through incidental 
ingestion, inhalation, and dermal contact with chemicals in subsurface and surface soil and 
through inhalation of gases, vapors, or dusts. However, the exposure hazards of this short-term 
exposure would be addressed through worker protection regulations (e.g., OSHA), and would be 
prevented through the requirements and controls established in the job-specific health and safety 
plan.  The risk assessment will address construction workers qualitatively and no data need be 
collected to quantify health risks to this population. 

After closure activities effectively remove the exposure pathways identified above, the remaining 
media of concern for potential human health exposure will include impacted soil and 
groundwater outside the boundaries of the closure cap, surface water, and sediment.  The Lonfit 
River is located downgradient and south of the Dump (Figure 1).  The river and small streams of 
leachate between the Dump toe and the River are surface waters potentially affected by the 
Dump.  The types of human populations that could be exposed to chemicals of concern in each 
of the above media are listed below along with potential exposure pathway(s): 

• Current trespassers (population includes school-aged children) walking over impacted 
surface soil outside of the landfill cap could be exposed through incidental ingestion of 
and dermal contact with chemicals in surface soil.   

• Current trespassers (population includes school-aged children) walking over impacted 
surface soil outside the footprint of the landfill cap could be exposed through inhalation 
of vapors and dusts generated from surface soil. 

• Current residents (adults and children) inhaling vapors emitted from groundwater outside 
the landfill and intruding into buildings.  If there is no impacted groundwater beneath 
existing buildings, then this pathway is incomplete and does not require evaluation unless 
there is a chance that a future building would be constructed above impacted 
groundwater. 
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• Future residents (adults and children) who use potentially impacted groundwater outside 
the landfill for domestic purposes, including drinking the water, inhaling vapors, and 
absorption through the skin could be exposed to chemicals in groundwater. 

• Current/future recreational populations (adults and children) who are exposed to 
chemicals in surface water, soil, and sediment via incidental ingestion, inhalation, and 
dermal contact during recreational activities. 

• Nearby residents (adults and children) consuming fish caught in the Lonfit River.   

6.2.2 Ecological Exposure 

For ecological risk assessments, the species that are to be evaluated must be selected in the initial 
stages of the risk assessment.  Ecological risk assessments must address both terrestrial and 
aquatic receptors.  Specific ecological receptors that have been observed or are expected to occur 
near the Ordot Dump were evaluated as part of the EBS for the Dump closure; however 
additional potential receptors may be identified during the work plan stage.  Selection criteria for 
identifying representative species for evaluation in the risk assessment include the following: 

• species has special status (threatened or endangered); 

• species has a small home range; 

• species is from a high trophic level (e.g., predators) that might be susceptible to 
bioaccumulation or biomagnification; 

• species is ecologically important; and  

• species is valuable locally as a food source or economic resource. 

While the species that will be evaluated have yet to be selected, the media of concern are known 
to be soil, sediment, and surface water.  Ecological receptors would not be exposed to 
groundwater.  Selection of species for evaluation will be completed after the completion of the 
EBS during the development of the RI work plan 
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7.0 DATA GAP ASSESSMENT AND RECOMMENDATIONS 

This section identifies environmental data gaps related to the completion of an RI and associated 
Human Health and Ecological Risk Assessments for the Dump.  General recommendations to 
address the data gaps are described.  Specific sampling locations or numbers of samples are not 
identified in the data gap and recommendations discussions.  Sample locations, analytical 
methods, and appropriate field and laboratory QA/QC procedures will be identified during the 
development of the RI work plan(s).   

General data needs for completing risk assessments and sample types and locations by exposure 
pathway are described in Section 7.1.  Environmental data gaps for leachate, soil, groundwater, 
surface water, sediment, and biota are presented in Section 7.2 and sample quantitation 
requirements are discussed in Section 7.3. 

7.1 DATA NEEDS FOR RISK ASSESSMENT 

Risk assessments require adequate data as the basis for the assessments of health risks.  While 
human health and ecological risk assessments have differing approaches and methodology, 
appropriate to the different populations evaluated, the initial step of both types of risk 
assessments is a data evaluation.  Data must be of sufficient quantity and quality so health risks 
can be adequately estimated from the data and the best decisions regarding site 
cleanup/redevelopment can be made.  EPA’s data usability guidance (U.S. EPA, 1992a) 
identifies four data application questions requiring an answer for risk assessments.  The 1992 
guidance is focused on human health; however the data application questions are appropriate for 
both human and ecological risk assessments.  The data application questions are as follow: 

1. What contamination is present, and at what levels?  This question applies to the 
selection of analytical procedures and detection limits.  The analytical methods identified 
for the RI should be selected to capture all potential contaminants at the site.  The sample 
quantitation limits (SQLs) requirements for risk assessments are discussed in Section 7.3. 

2. Are site concentrations different from background?  Concentrations of chemicals that 
occur on site in the absence of site activities are defined as background concentrations.  
Background information is particularly significant for ecological receptors where effects 
on a site-impacted ecological population are compared to a “reference” or background 
area.  Both human health and ecological risk assessments require background data 
collected from unimpacted areas for comparison with the site data.  The identification of 
appropriate background/unimpacted areas should be carefully evaluated and agreed upon 
prior to field sample collection in order to provide analytical data that is credible for 
definition of background concentrations of chemicals of interest. 

3. Are all exposure pathways and areas identified and examined?  Exposure pathways 
will be defined as the risk assessment (RA) work plans are developed.  However, the 
preliminary exposure pathways described in Section 6 are sufficient to identify data 
requirements for future sampling activities. 
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4. Are all exposure areas fully characterized?  This data application question deals with 
data quantity and the representativeness of those data.  Sufficient samples of each 
medium of concern should be collected for meaningful statistical analysis to be generated 
for each exposure area.  Data sets should generally include at least 10 samples for each 
medium, however more samples may be required if the spatial or temporal variability of 
concentration data is expected to be large.  The sampling approach should aim at 
assessing the extent and magnitude of contaminants in each medium by the most 
appropriate sampling regime (random sampling locations versus systematic sampling) for 
individual exposure areas or media.  An exposure area is a section of the site (sometimes 
the entire site) where people or ecological receptors would encounter the chemical. 

The following subsections present the data collection requirements for the completion of human 
health and ecological risk assessments.  Data requirements for assessing risk to humans are 
presented based on potential exposure pathways.  Ecological risk assessment data requirements 
are presented by media. 

7.1.1 Human Health 

The following data requirements have been identified for assessing post-closure health risks for 
the potential human health exposure pathways: 

• Incidental ingestion, dermal exposure, and inhalation of vapors/dusts from impacted 
surface soil outside the boundaries of the proposed landfill cap.  Surface soil samples 
from the impacted soil (top 0-1 foot below ground surface [bgs]) should be collected 
using either a random or stratified sampling approach.   

• Inhalation of vapors emitted from groundwater and intruding into buildings - Additional 
wells should be drilled to assess the lateral and vertical extent of potential groundwater 
impacts and the direction of groundwater movement.  Sampling should occur over 
several seasons, if possible, to evaluate potential variability of concentrations over time 
due to seasonal fluxes.  If groundwater impacted by volatile hazardous constituents from 
the landfill is suspected to occur near residences, groundwater samples from beneath or 
immediately adjacent to buildings should be collected.  In addition, to evaluate vapor 
intrusion, specific soils properties data should be collected for use in vapor modeling. 

• Ingestion, vapor inhalation, and absorption through the skin of hazardous constituents in 
groundwater used for domestic purposes – If a groundwater plume is identified, nearby 
domestic water supply wells should be assessed for the potential to be affected by the 
plume.  Sample collection requirements are as those described above for groundwater 
vapor inhalation. 

• Incidental ingestion, inhalation, and dermal contact with surface water and sediment - 
Sufficient samples should be collected to define the nature and extent of contamination.  
Surface water samples should be collected at varying points in time to assess potential 
seasonal variability as a function of water flow in the Lonfit River. 
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• Consumption of fish caught in the Lonfit River - Bioassay of tissue samples from the fish 
that people may eat is the preferable data collection method for evaluating this pathway.  
If fish cannot be collected, concentrations in fish may be modeled from surface water and 
sediment data. 

7.1.2 Ecological 

Sampling requirements for each medium of concern for assessing risk to ecological receptors and 
the associated species categories to be used for evaluating risks are as follow: 

• Surface soil (0-1 foot bgs) – Data should be collected as for human health, using random 
or stratified sampling methods.  [Note that soil sampling efforts are limited to the 
impacted soil outside the boundaries of the landfill cap.]  Samples should be collected 
from potentially impacted areas that provide decent habitat (e.g., the surface of the Dump 
might be impacted but contain no plants or animals).  Surface soil data will be used to 
evaluate soil microbial processes, terrestrial plants and invertebrates, and burrowing and 
non-burrowing birds and mammals. 

• Near surface soil (>1-6 feet bgs) – Data shall be collected as described for surface soil.  
Data will be used to evaluate terrestrial plants and burrowing birds and mammals. 

• Sediment (top 4 inches) – Sufficient samples shall be collected to define impacted area.  
Data will be used to evaluate freshwater aquatic plants, benthic macroinvertebrates, and 
semi-aquatic birds and mammals. 

• Surface water – Sufficient samples shall be collected to define impacted areas and 
seasonal trends, if any, in water quality.  These data will be used to evaluate freshwater 
aquatic plants and organisms, and semi-aquatic birds and mammals. 

7.2 ENVIRONMENTAL DATA GAPS AND RECOMMENDATIONS BY MEDIUM 

The following sections identify data gaps and provide sampling/analytical recommendations for 
leachate, soil, groundwater, surface water, sediment, and biota.  These environmental data gaps 
have been identified as necessary to validate and/or refine the CSM presented in Section 6 and to 
fulfill the data needs for human health and ecological risk assessments as described in Section 
7.2.  The data gaps presented below include both physical and chemical sampling requirements.  
Physical data gaps relate to non-chemical aspects of the CSM, including hydrological and 
hydrogeological data gaps.  Chemical data gaps are identified as relate to the COPCs for the 
Dump identified in Section 4.1 and summarized below: 

• VOCs 

• SVOCs (including PAHs) 

• PCBs 

• pesticides 
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• dioxins/furans 

• explosives (nitroaromatics and nitramines) 

• metals 

• cyanide 

These constituents include the Priority Toxic Pollutants listed in Appendix A GWQS (GEPA, 
2002), as well as hazardous constituents associated with pyrolytic oil generated by landfill or tire 
fires. 

Data gaps relating to landfill gas monitoring are not described in this report.  A quantitative 
model and report on landfill gas generation for the dump is being prepared under separate cover 
for the EBS report submittal.   

7.2.1 Leachate 

Leaching of contaminants from refuse is usually the contaminant release mechanism of greatest 
concern at landfills (U.S. EPA, 1991), therefore a detailed analysis of leachate quantity and 
quality is critical for the evaluation of contaminant fate and transport and the identification of 
potential chemicals of concern in other environmental media.  The available data for leachate 
identify total coliforms, indicator bacteria (E. coli, Enterrococci), nutrients, cyanide, metals, 
phenolic compounds, a pesticide (p-dichlorobenzene), and selected organic solvents as being 
potentially elevated in the leachate.  Available leachate data are of questionable usability due to 
the age of the data, the elevated reporting limits (compared to screening levels) fore some 
constituents, uncertainties in sampling locations and methods, unidentified analytical methods or 
laboratories, and missing QA/QC information.  In addition to the uncertainties relating to 
leachate chemistry, quantitative leachate flow data have not been collected. 

In order to fill the identified data gaps, leachate discharge monitoring and sampling should be 
performed at all identified seeps at least twice (once during the wet season and once during the 
dry season).  Leachate discharge from permanent leachate seeps should be measured by 
installing a weir or similar device in the leachate channel.  Leachate samples should be collected 
concurrently with flow measurement to facilitate mass loading calculations for constituents being 
transported in the landfill leachate.  Leachate samples should be analyzed at a minimum for the 
COPCs for the Dump identified in Section 4.1. 

Leachate samples may also be analyzed for the one or more of the following parameters to 
provide data for leachate collection and treatment system design:  

• BOD;  

• COD;  

• pH;  

• TDS; 
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• TSS; 

• oil and grease;  

• TOC;  

• chlorides;  

• nitrate;  

• nitrite;  

• ammonia;  

• phosphorus (total and ortho-phosphate);  

• sulfides; and 

• bacteria. 

7.2.2 Soil and Geology 

Existing environmental data for soil were not identified during the environmental data review.  
Elevated levels of chemical constituents in soil may result from direct contact with hazardous 
wastes disposed at the Dump, airborne transportation of hazardous constituents from the Dump, 
or direct contact between soil and leachate as leachate discharges around the perimeter of the 
dump and flows over the soil or from the infiltration of leachate into the soil.  Soil data are 
required to refine the CSM and provide data for use in the Ecological and Human Health Risk 
Assessments. 

To fill these data gaps, a one-time soil sampling event should be performed where soil samples 
are collected from shallow borings and/or test pits in or adjacent to each of the leachate seeps 
(outside of the limits of the refuse). Soil borings and/or test pits completed for the sampling 
should be monitored and logged in order to refine the CSM for subsurface conditions and to 
evaluate the thickness of saprolite and alluvium overlying the volcanic rock between the Dump 
toe and the Lonfit River.  To assess the background levels, soil samples should also be collected 
from one or more areas outside the limits of the waste and the potential influence of leachate and 
airborne transport of hazardous constituents, if practical. Soil samples (including background 
samples) should be analyzed for the COPCs for the Dump identified in Section 4.1. 

These analyses include Priority Toxic Pollutants listed in Appendix A GWQS (GEPA, 2002), as 
well as hazardous constituents associated with pyrolytic oil generated by landfill or tire fires. 

7.2.3 Groundwater 

Existing groundwater measurements and chemistry data are not sufficient to rigorously evaluate 
the potential impacts of leachate on groundwater near the Dump.  The available groundwater 
data for sampling locations located downgradient of the Dump indicate that the Dump may be 
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contributing to elevated heavy metals and nutrient concentrations in shallow groundwater.  
However, existing groundwater data are insufficient to evaluate the occurrence and quality of 
groundwater in the volcanic rocks underlying the Dump and groundwater flow direction(s) and 
gradient(s) or velocity in perched and deeper groundwater zones.  The utility of the available 
groundwater data is also limited by the age of the data, the elevated reporting limits (compared to 
screening levels), uncertainties in sampling locations and methods, unidentified analytical 
methods or laboratories, and missing QA/QC information.  As the screened intervals for 
historical monitoring wells are unknown, the available groundwater data do not identify whether 
contaminants potentially generated at the Dump are traveling through the near surface or deeper 
(volcanic) geologic units or at all.  The available groundwater data do not sufficiently 
characterize the nature and extent of potential increases in landfill leachate-associated chemical 
constituents relative to background conditions in groundwater.  The locations and numbers of 
current domestic groundwater users near the Dump and the hydrogeology between the Dump and 
areas of domestic wells have not been identified to evaluate the potential for human exposure to 
leachate-impacted groundwater. 

Due to the limited number of existing monitoring wells that can be located, the lack of boring 
logs and construction details (i.e., well depth and screened interval) for the existing wells, it is 
recommended that a video camera and downhole geophysical survey is conducted on existing 
wells without construction details and/or geologic logs.  In addition, a minimum of eight 
additional monitoring wells should be installed at the site and sampled in conjunction with 
selected existing monitoring wells.  The recommended locations include three new shallow 
monitoring wells and two deeper wells between and parallel to the southern boundary of the 
dump and the Lonfit River, and three new monitoring wells north-northeast of the Dump and 
south-southwest of the Adelup-Pago fault.  The downgradient wells will assist in the evaluation 
of shallow groundwater flow and characteristics between the Dump and the river.  The two 
deeper wells should be adjacent to shallow wells with known or suspected contaminated 
groundwater to assess vertical contaminant migration and gradients.  The three new monitoring 
wells north of the Dump will allow for calculation of groundwater flow direction and gradient to 
the north of the Dump and thereby address background concentrations and concerns for potential 
migration of leachate-impacted groundwater into the NGL aquifer north of the fault.  
Confirmation of groundwater flow direction to the north of the Dump is critical for evaluating 
potential human exposure via groundwater, as described above.  The new monitoring wells may 
also be incorporated in the Groundwater Monitoring Program required as part of the application 
for consent of continued operations and post-closure requirements for the Dump (URS, 2004). 

Each of the new shallow monitoring wells should be screened in the first water-bearing zone 
encountered in the borehole.  In order to evaluate the vertical extent of contamination (if present) 
and the groundwater flow gradient it is recommended that the two deeper monitoring wells 
located between the Dump and the Lonfit River be geologically logged in detail and downhole 
geophysical surveys conducted to assess the presence and lateral continuity of deeper 
groundwater.  Borings for the shallow monitoring wells to be installed between the Dump and 
the river should be extended to the top of the alluvium/volcanics interface to determine the 
thickness of alluvium/saprolite adjacent to the Dump. 
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The new monitoring wells should be sampled in conjunction with accessible, existing monitoring 
wells at least twice (once during the dry season and once during the wet season).  Groundwater 
samples should be analyzed at a minimum for the COPCs for the Dump (Section 4.1) and TOC. 

Water level measurements in the wells should be collected on a monthly or quarterly basis for a 
period of one year to assess seasonal water level fluctuations and potential changes in 
groundwater flow direction.  Slug or pumping tests should be performed in the wells to evaluate 
hydraulic conductivity and help assess groundwater flows and velocity near the Dump.  
Representative, undisturbed samples of the soils and rock should be laboratory tested for 
physical parameters including grain size, moisture content, total and effective porosity, and 
horizontal and vertical hydraulic conductivity. 

To evaluate the potential for groundwater to pose a health risk to human populations near the 
Dump, the extent of any groundwater plumes must be identified and the relation and movement 
of the plumes to any existing groundwater domestic wells must be identified.  As part of this 
evaluation, a survey of any existing domestic uses of groundwater should be performed.  Well 
construction details should be compiled and groundwater levels and total depths should be 
collected for accessible wells.  The hydrogeology between the Dump and areas of domestic wells 
needs to be assessed to evaluate whether there is a potential for contaminant migration to the 
groundwater zones that supply the domestic wells. 

7.2.4 Surface Water 

The existing analytical data set for surface water in the Lonfit River suggests that the Ordot 
Dump may be contributing to increased metals, nutrient, and COD concentrations in the Lonfit 
River.  As described above for leachate, the available surface water data are of questionable 
usability due to the age of the data, the elevated reporting limits (compared to screening levels), 
uncertainties in sampling locations and methods, unidentified analytical methods or laboratories, 
and missing QA/QC information.  Because analytical results for surface water are presented 
without accompanying river discharge measurements, mass loading calculations can not be 
performed to assess the influence of dilution from surface water or discharges from groundwater 
on chemical concentrations in the Lonfit River.  Adequate background water quality data is also 
necessary. 

In order to further evaluate the current conditions in the river and impacts to water quality that 
may be occurring as a result of leachate discharge, discharge monitoring and additional water 
quality sampling are recommended at monitoring locations upstream, adjacent, and downstream 
of the Dump.  Monitoring locations upstream of the dump will also be used in the human health 
and ecological risk assessments to evaluate background conditions. 

Discharge monitoring should be completed to quantify input to the Lonfit River adjacent to and 
downgradient of the Dump and to evaluate gaining or losing reaches of the river during different 
seasons (wet and dry).  Discharge monitoring should be performed either by direct measurement, 
the establishment of gaging stations, or the development of rating curves for fixed measuring 
locations.  Discharge measurements should be collected both upstream and downstream of 
influence from the Dump, at a minimum, and should be coordinated with leachate seep flow  and 
groundwater level measurements to provide a more comprehensive data set to evaluate the 



 

33 

relative contribution of surface water versus groundwater discharges to the Lonfit River adjacent 
to the site. 

Surface water sampling for chemical analysis should be performed at least twice (once during the 
wet season and once during the dry season) and should be coordinated with the discharge 
measurements described above.  The coupling of discharge and water chemistry data will 
facilitate mass-loading calculations to help assess the relative contribution of the Dump to the 
loads (concentrations) of chemical constituents in the Lonfit River.  Surface water samples 
should be analyzed at a minimum for the COPCs for the Dump identified in Section 4.1. 

7.2.5 Sediment 

The historical sediment data indicate potentially elevated concentrations of selected metals, 
SVOCs (phthalates and PAHs) and one pesticide (dieldrin).  The existing data set for sediment 
analytical results is limited to only one sampling event in 1982.  Results from the 1982 sampling 
were mostly inconclusive due to poor comparability between primary samples and field 
duplicates and other QC related issues, such as blank contamination.  Relative abundance of 
sediment in the Lonfit River and associated floodplain and the depositional environments within 
the Lonfit River have not been described.  As such, the available data for sediment do not 
sufficiently characterize current conditions and potential impacts from leachate. 

In order to address environmental data gaps for sediment, sediment samples should be collected 
from the Lonfit River at locations upstream of, adjacent to, and downstream of the Dump.  
Monitoring locations upstream of the dump will also be used in the human health and ecological 
risk assessments to evaluate background conditions.  During the sampling effort, total sediment 
thickness should be measured and channel profiles should be obtained to assess sediment 
distribution and scour/deposition areas.  Samples should be collected from the top 4 inches of 
sediment, as described in Section 7.1.  The Lonfit River sediment samples will help to evaluate 
changes in chemical characteristics of river sediment potentially resulting from leachate and help 
to assess the potential for ecological and human exposures.  Sediment samples should be 
analyzed, at a minimum, for the COPCs for the Dump (Section 4.1) and TOC. 

7.2.6 Biota 

Existing environmental data for biota were not identified during the environmental data review.  
Data needs related to biota include the identification of resident species, especially those species 
which are ecologically important, endangered/threatened, have the potential for bioaccumulation 
or biomagnification of toxins, or used a food source for human consumption.  Biological survey 
data are needed both for ecological and human health risk assessments.  If species are identified 
that fit these categories, sampling and analysis of biota for hazardous constituents potentially 
associated with the Dump may be required to complete the risk assessments. 

To fulfill these data gaps, existing surveys (such as the flora and fauna evaluation being prepared 
for the EBS) should be reviewed or field surveys should be conducted to determine the resident 
aquatic and terrestrial species near the Dump.  After the resident species have been identified, the 
need for sampling and analysis of aquatic and terrestrial biota will be addressed during the 
development of the RI work plan. 
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7.3 SAMPLE QUANTITATION LIMIT REQUIREMENTS 

The analytical methods used to assess chemical concentration must have adequate SQLs.  SQLs 
are used in risk assessment data evaluations because they “take into account sample 
characteristics, sample preparation, and analytical adjustments” (U.S. EPA, 1989), and they are 
considered to be the most relevant quantitation limits for evaluating non-detected chemicals. 

In order to meet risk assessment requirements, SQLs must be below the lowest screening value 
of the chemical based on applicable regulatory and guidance cleanup levels for the specific 
analyte and environmental media.  Human and ecological risk assessments use different 
screening levels.  If a chemical is not detected in a sample, it could be present at a concentration 
just below the reported SQL, or it may not be present in the sample at all.  If the SQL is below 
the screening value, the resulting data set provides the risk assessor with a higher degree of 
certainty in identifying chemicals that might present a health risk.  Generally, SQLs should be at 
least an order of magnitude below the relevant screening level, if at all possible.  The following 
screening levels are most likely to be used for the Ordot Dump: 

Human Health- Soil 
• U.S. EPA Region 9 PRGs (U.S. EPA Region 9, 2004). 

Human Health – Surface Water (non-drinking) 
• Guam Numerical Criteria for Ingestion of Freshwater Organisms (GEPA, 2002); and 
• U.S. EPA National Recommended Water Quality Criteria for Ingestion of Freshwater 

Organisms (U.S. EPA, 2002). 

Human Health – Groundwater (used for drinking) 
• GWQS (both primary and secondary) (GEPA, 2002); 
• U.S. EPA Primary and Secondary Maximum Contaminant Levels (MCLs, U.S. EPA, 

2003); and 
• U.S. EPA Region 9 PRGs (U.S. EPA Region 9, 2004). 

Ecological – Surface Water 
• Guam Numerical Criteria for Freshwater Organisms (GEPA, 2002); 
• U.S. EPA National Recommended Water Quality Criteria for freshwater organisms 

(U.S. EPA, 2002); and 
• acute and chronic toxicity data obtained from the peer reviewed scientific literature. 

Ecological – Sediment 
• Toxicity Reference Values (TRVs) obtained from various peer reviewed sources in 

the United States and Canada (specifically the US National Oceanic and Atmospheric 
Administration and Environment Canada). 

The specific analytical methods to be used for the RI will be identified through the development 
of data quality objectives (DQOs) as described in Guidance for Conducting Remedial 
Investigations and Feasibility Studies Under CERCLA (U.S. EPA, 1998) and Guidance for the 
Data Quality Objectives Process (U.S. EPA, 2000).  The DQO process will result in the 
preparation of a sampling and analysis plan (SAP) which consists of a field sampling plan (FSP) 
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and a quality assurance project plan (QAPP).  The QAPP will address the target SQLs by 
analysis for each medium to be sampled.  
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