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f Declaration 
This Record of Decision (ROD) presents the No Action (NA) determination for Area of Concern 
(AOC) H, Former Naval Ammunition Support Detachment (NASD), Vieques, Puerto Rico. The NA 
determination has been made in accordance with the Comprehensive Environmental Response, 
Compensation, and Liability Act of 1980 (CERCLA), as amended by the Superfund Amendments 
and Reauthorization Act of 1986 (SARA), and the National Oil and Hazardous Substances 
Pollution Contingency Plan (NCP). This decision is based on information contained in the 
Administrative Record file for the site. Information not specifically summarized in this ROD or its 
references but contained in the Administrative Record has been considered and is relevant to the 
NA determination for AOC H. Thus this ROD is based upon and relies on those portions of the 
Administrative Record file for the site that pertain to AOC H in making the decision. 

P 

The United States (U.S.) Department of the Navy (Navy) is the lead agency and provides funding 
for environmental restoration activities at the former NASD. The Navy and U.S. Environmental 
Protection Agency (EPA) Region 2 issue this ROD jointly. The Puerto Rico Environmental Quality 
Board (PREQB) actively participated throughout the investigation process and, hence, has 
reviewed this ROD and the materials on which it is based and concurs with this decision. This 
decision has been made in consultation with the Municipality of Vieques (MOV), the current 
landowner of the property that includes AOC H. 

The former NASD was placed on the National Priorities List (NPL) on February 11,2005 (EPA ID: 
PRN000204694). AOC H is one of 17 sites within the Former NASD having been or currently being 
evaluated in accordance with CERCLA under the Navy's Installation Restoration Program (IRP). 
The status of IRP sites at the former NASD can be found in the Administrative Record File and 
Information Repository for Vieques. The NA determination documented in this ROD does not 
include or affect any other sites at the Former NASD. 

I .I Selected Remedy 
As a result of environmental investigations completed under CERCLA at AOC H and risk 
management decisions made by the Navy, in partnership with EPA, with concurrence by PREQB, 
and in consultation with the MOV, there is no unacceptable risk over that of background to human 
health or the environment at AOC H under current or potential future site use. Therefore, no 
response action is necessary and no restrictions on land use or exposure are necessary. A statutory 
5-year review is not required for AOC H under the NA determination. 









 

2 Decision Summary 

2.1 Site Description and History 
Vieques Island is approximately 7 miles southeast of the eastern tip of the main island of Puerto 
Rico (Figure 1). Vieques is the second-largest island in the Commonwealth of Puerto Rico, 
encompassing 33,088 acres. The Navy ceased facility wide operations on the former NASD in April 
2001, in accordance with the January 30, 2000, Presidential Directive to the Secretary of Defense 
associated with the transfer of lands of the Navy-owned western portion of Vieques. The land 
transfer was completed on May 1, 2001, and the Navy has had no military presence at the main 
operational area since. Currently, the Navy’s involvement at the former NASD comprises the 
environmental restoration program activities.  

FIGURE 1 

AOC H, the Former Power Plant, is located about 200 feet east of the entrance to the MOV public 
works area just north of Highway 200 and south of Vieques Passage (Figure 2). AOC H is 
approximately 0.5 acre and consists of an abandoned concrete building (Building 13) 
approximately 80 feet long and 25 feet wide. An ephemeral stream is located along the western 
portion of the site. The surrounding area is uninhabited and is heavily vegetated.  

From 1941 to 1943 power generation equipment was stored in and around Building 13, including 
large diesel generators used to provide electricity to a nearby community. Aboveground storage 
tanks (ASTs) were reportedly located on the west side of the building and held an estimated 2,000 
to 3,000 gallons of diesel fuel for operation of the generators. After 1943, the building was vacant 
until the 1960s when it was used for fire training operations. Fire training operations consisted of 
the use of diesel fuel, which was poured over rubber tires inside the building and ignited to 

 
5 

Regional Location Map 

 



simulate structural fires. The fire training activities ceased in the 1980s. The diesel generators, 
ASTs, and rubber tires are no longer present at the site.   

AOC H and the surrounding area are heavily vegetated with dense thorn shrubs and coastal forest 
(Figure 3). It serves as a habitat for wildlife such as lizards, birds, and bats. The abandoned power 
plant building (Building 13) has been noted to be used by fruits bats as a roosting place year-
round. A 20- to 40-foot-wide ephemeral stream, averaging 3 to 6 feet deep, exists along the western 
boundary of the site, and is open to the Vieques Passage during storm events only. The ephemeral 
stream contains brackish water. Previous investigations indicated water levels in the ephemeral 
stream were not tidally influenced.  

The hydrogeologic setting beneath AOC H consists of unconfined alluvial deposits of clays, silts, 
sands, and gravels to a depth of approximately 15 feet below ground surface (bgs). The water table 
is encountered at approximately 7 feet bgs. The groundwater flow direction at AOC H is 
predominantly to the north toward the Vieques Passage with a slight influence westward toward 
the ephemeral stream. However, groundwater elevation data do not indicate groundwater is 
discharging to the stream.   

2.2 Site Characteristics 

AOC H Site Location Map 
FIGURE 2 
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Conceptual Site Model 
FIGURE 3 

 



 

2.3 Investigations 
Environmental investigations at AOC H were initiated with an Environmental Baseline Survey 
(EBS), conducted in 2000 to identify potential contaminants based on historical uses at the former 
power plant. Subsequent investigations, including a Remedial Investigation (RI), were conducted 
to further evaluate potential releases associated with historical storage of large diesel generators 
and ASTs, containing diesel fuel, and potential residual contamination from burning of tires on the 
ground surface. Table 1 summarizes previous studies and investigations conducted at AOC H. 

TABLE 1 
Previous Studies and Investigations 

Date Investigation Activities Previous Study/Investigation
*
 

2000 Records review and personnel interviews were conducted to 
obtain information on the historical uses of the building. Six 
building floor concrete wipe samples were collected for 
analysis of polychlorinated biphenyls (PCBs). There were no 
detections of PCBs. Additional investigations were 
recommended to assess potential releases as a result of fire 
training activities. 

Environmental Baseline Survey 
(EBS) 

2000 Survey conducted to characterize the site’s ecology, identify 
any protected species, and perform a qualitative impact 
analysis. The survey found no protected species at AOC H. 

Ecological Survey

2000  PA/SI groundwater and soil (surface and subsurface) samples 
were collected for analysis of metals, volatile organic 
compounds (VOCs), semivolatile organic compounds (SVOCs), 
pesticides, PCBs, explosives, and total petroleum hydrocarbons 
(TPH). Results identified the presence of metals, SVOCs, and 
pesticides in surface soil and metals and SVOCs in 
groundwater at concentrations above EPA screening values. 
Subsurface soil results were below EPA screening levels. 
Further investigation was recommended to determine the 
nature and extent of contamination. 

Preliminary Assessment/Site 
Investigation PA/SI)(

2003 Soil, groundwater, surface water, and sediment samples were 
collected for analysis of VOCs, SVOCs, metals, perchlorate, 
pesticides, PCBs, and explosives. Data results from the RI 
and PA/SI were used to evaluate the nature and extent of 
contamination and conduct a human health risk assessment 
(HHRA) and ecological risk assessment (ERA) for AOC H.  

Remedial Investigation RI)(

Proposed Plan PP)( 2008 Provided the Preferred Alternative for AOC H and invited the 
public to review and comment prior to making the final decision. 

* The documentation listed is available in the Administrative Record and provides detailed information used to support the 
no action determination for AOC H. 
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Evaluation of the nature and extent of constituents in site media and the assessment of human 
health and ecological risks for AOC H were conducted in 2003 as part of the RI. The nature and 
extent of constituents at AOC H is based on the analysis of soil, groundwater, sediment, and 
surface water samples (Figure 4) and comparison of site chemical concentrations to risk based 
screening values for human health (also referred to as EPA Region 2 preliminary remediation goals 
[PRGs]) and ecological receptors. Metals (inorganics), VOCs, SVOCs, and pesticides were detected 
in surface soil samples above at least one screening criteria and background concentrations. 
Arsenic was the only metal detected in subsurface soil samples above the human health screening 



criteria and background. Several metals and one pesticide (DDD) were detected in groundwater 
samples above the PRGs. Surface water analytical results indicated the presence of one metal 
(arsenic) at a concentration above the ecological screening criterion in one unfiltered sample. 
Caprolactam, a common contaminant introduced in the laboratory during sample preparation, was 
detected in one surface water sample, but its concentration did not exceed risk screening values. 
Several metals were present in sediment. However, with the exception of barium, all were 
detected at concentrations below background levels. Barium exceeded background in only one 
sample; there was no distribution pattern indicative of a barium release at the site; and barium is 
not identified in any other site media above background. 

FIGURE 4 
Sample Locations 

2.4 Current and Potential Future Land and Resource Uses 
The former NASD occupied approximately 8,000 acres, most of which is undeveloped. Military 
operations ceased on the former NASD in April 2001 and the land containing AOC H was 
transferred to the MOV.  

Currently, the abandoned building is the only historical feature remaining at AOC H (Figure 5). 
The future land use of the land that includes AOC H, according to the Puerto Rico Planning Board 
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(PRPB), is as a resource conservation area with no planned development. Although there are a 
number of conservation zones, prehistoric sites, and historic sites listed on the National Registry of 
Historic Places (NRHP) on the western end of the island, none of these sites occurs within the AOC 
H area.  

The Navy plugged and abandoned all potable groundwater wells installed on its land in the 
summer of 2000 as part of the land transfer process. Groundwater is not currently used as a 
potable water source at or in the vicinity of AOC H because of its brackish quality, influenced by 
coastal surface waters, making it unsuitable for potable use without treatment.  

2.5 Summary of Site Risks 
The potential sources of contamination at AOC H were releases from historical diesel generators 
and ASTs containing diesel fuel, and burning of tires on the ground surface. The primary transport 
mechanisms of potential contamination as a result of a site release are surface runoff to the 
ephemeral stream and vertical migration to groundwater. During rain events, constituents may be 
transported with storm water runoff to surface water and sediment in the adjacent ephemeral 
stream. Constituents present in soil may also leach through the unsaturated zone and be 
transported with groundwater flow to discharge into the Vieques Passage. A conceptual site 
model (CSM) is provided as Figure 3. Potential human health and ecological risks were 
quantitatively evaluated based on the receptor scenarios and potentially impacted media identified 
in the CSM.  The discussion below focuses on those human health and ecological risks calculated 
to be above regulatory thresholds.   

2.5.1 Human Health Risk Assessment 

Based on the human health CSM, human health risks were quantitatively evaluated for potential 
human receptors exposed to surface soil, subsurface soil, groundwater, sediment, and surface 
water using reasonable maximum exposure (RME) concentrations. The RME assumes the highest 
level of human exposure that could reasonably be expected to occur. The potential non-cancer 
hazards, expressed as the hazard index (HI), and cancer risk estimates were calculated using RME 
concentrations. For non-cancer effects, an HI represents the ratio between the reference dose and 
the RME dose for a person in contact with site constituents of potential concern (COPCs). An HI 
exceeding 1 indicates that potential health effects are expected to occur. For known or suspected 
carcinogens, acceptable exposure levels generally are concentration levels that represent an excess 
upper bound lifetime cancer risk to an individual of between 10-4 (a 1 in 10,000 chance of 
developing cancer) and 10-6 (a 1 in 1,000,000 chance of developing cancer) using information on the 
relationship between dose and response.  

All pathway, media, and receptor scenarios evaluated in the human health risk assessment 
(HHRA) lead to the conclusion that there are no unacceptable human health risks from historic 
Navy activities at AOC H. Although the non-cancer HI is greater than 1 for potable use of 
groundwater by future residents and future industrial workers, and greater than 1 for incidental 
ingestion by future construction workers due to the presence of arsenic, iron, manganese, thallium, 
and vanadium, the potential risks/hazards associated with these metals are acceptable and/or not 
associated with historic Navy activities at AOC H based on the following: 

 
10 

• Total metals used to calculate the risk and hazard estimates are not representative of a potable 
groundwater scenario as groundwater is brackish and would require filtration prior to potable 



use. Dissolved concentrations of these metals in groundwater were significantly lower or were 
not detected. 

• Iron and manganese are naturally occurring and were detected below background 
concentrations. 

Table 2 presents a summary of the receptors with risk and hazard estimates above regulatory 
levels (although not associated with historic Navy activities). 

The HI for future child residents exposed to site soil exceeded 1 due to the presence of vanadium 
in surface and subsurface soil. However, vanadium concentrations are consistent with background 
concentrations and are likely part of the background soil mineralogy. Thus, historic Navy activities 
are not associated with unacceptable health hazards from exposure to site soil.   The carcinogenic 
risks associated with exposure to all receptors and media are below or within EPA’s acceptable 
target risk range. 

The RI specifies the HHRA assumptions and uncertainties inherent in the risk assessment process 
due to the number of samples collected or their location, the literature-based values used to 
calculate risk, and risk characterization across multiple media and exposure pathways. 

TABLE 2 
Receptors With Risk and Hazard Estimates Above 
Regulatory Levels  

    

Receptor Media Pathway 

Exposure 
Point 

Concentration 

RME 
Non 

Cancer 
Hazard 

Non-Cancer Toxicity 
Factor  - Reference 
Dose (mg/kg-day) 

Chemical 
of Concern 

9,100 ug/l 0.6 1 * Aluminum 

5.4 ug/l 0.9 0.0004 ** Antimony 

6.3 ug/l 1 0.0003 ** Arsenic 

2.99 ug/l 0.4 0.0005 ** Cadmium 

7,030 ug/l 22 0.3 * Iron 

14,800 ug/l 7 0.02 ** Manganese 

Thallium 44.2 ug/l 35 0.00008 ** 

Groundwater Ingestion 

70 ug/l 5 0.001 * Vanadium 

8,260 mg/kg 0.1 1 * Aluminum 

19 mg/kg 0.9 0.0003 ** Arsenic 

21,300 mg/kg 0.9 0.3 * Iron 

Thallium 0.618 mg/kg 0.1 0.00008 ** 

Ingestion 

Vanadium 47.8 mg/kg 0.6 0.001 * 

Surface Soil 

Dermal Vanadium 47.8 mg/kg 0.7 0.000026 * 

Future Child 
Resident 

Subsurface 
Soil 

Ingestion 6.56 mg/kg 0.3 0.0003 ** Arsenic 

Antimony 5.4 ug/l 0.1 0.0004 ** Future Industrial 
Worker 

Groundwater Ingestion 

Iron 
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7,030 ug/l 3 0.3 * 



TABLE 2 
Receptors With Risk and Hazard Estimates Above 
Regulatory Levels  

    

Exposure 
Point 

Concentration 

RME 
Non 

Cancer 
Hazard 

Non-Cancer Toxicity 
Factor  - Reference 
Dose (mg/kg-day) 

Chemical 
of Concern Receptor Media Pathway 

Thallium 44.2 ug/l 5 0.00008 ** 

Future 
Construction 
Worker 

Groundwater Dermal (in 
Excavations) Manganese 15,000 ug/l 5 0.02 ** 

* - Source: National Center for Environmental Assessment (NCEA) 

** Source: Integrated Risk Information System (IRIS) 

2.5.2 Ecological Risk Assessment 

An ecological risk assessment (ERA) was conducted for AOC H, consisting of Steps 1 through 3A, 
in accordance with Navy and EPA policy and guidance. In Step 1 (Problem Formulation), the 
environmental setting, chemical fate and transport, ecotoxicity and potential receptors and 
complete exposure pathways were identified. This information was used to develop the CSM and 
ecological assessment and measurement endpoints. Potentially complete pathways were 
identified for lower trophic level receptors (earthworms), upper-trophic level receptors (mongoose 
and hawk), and aquatic receptors (fish).  These receptor pathways were based on constituents in 
surface soil, surface water, and sediment. 

In Step 2, hazard quotients (HQs) were calculated to characterize the potential for constituents to 
pose unacceptable ecological risk using conservative exposure assumptions. HQs represent a ratio 
of the exposure level to an ecological effect level, and are an estimate of potential risk. Maximum 
sediment, surface water, and surface soil constituent concentrations were used in Step 2 to estimate 
potential exposures for the ecological receptors selected to represent the assessment endpoints at 
AOC H. Upper tropic effect levels based on constituents present in surface soil, sediment and 
surface water were determined by estimating the concentration of each bioaccumulating chemical 
in each relevant dietary component. Only constituents with the potential to bioaccumulate were 
evaluated for exposures via food web modeling. For lower trophic level receptors, the exposure 
level for soil were screened against ecological soil screening levels (eco-SSLs) developed by EPA 
or alternate approved screening values if eco-SSLs were not available for specific constituents. 
Surface water screening values used were the most conservative of the Puerto Rico Water Quality 
Standards Regulation and the US National Recommended Water Quality Criteria (NRWQC). 
Sediment screening values were selected from National Oceanic and Atmospheric Administration 
(NOAA) publications and the State of Florida. Upper tropic level receptor evaluations were based 
on chronic No Observed Adverse Effect Levels (NOAELs) and chronic Lowest Observed Adverse 
Effect Levels (LOAELs) for toxicity values obtained from scientific literature. Chemicals with HQs 
greater than 1 were identified as ecological COPCs for further evaluation in Step 3 of the ERA. 
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In Step 3A, the conservative exposure assumptions employed for Step 2 were refined and risk 
estimates were recalculated using the mean instead of the maximum chemical concentrations of 
the COPCs as the basis for exposure and estimating upper tropic level doses. Based upon a 
comparison to LOAELs, no HQ exceeded 1 for any of the terrestrial or aquatic receptors.  Only the 



HQ for zinc (the pearly-eyed thrasher) exceeded 1 based upon the NOAEL (1.73). Therefore, no 
COPCs for upper trophic level receptors were retained for further evaluation.  

Although some metals, PAHs, pesticides, DDE, and DDT were identified as COPCs in site media, 
risks to lower trophic level receptors were acceptable based on the following:  

• Comparison of inorganic COPC concentrations to background inorganic concentrations 

• Comparison of COPC concentrations to other commonly used screening values from scientific 
literature 

• Consideration of the frequency of detection, frequency of screening value exceedances, 
magnitude of the HQs relative to 1, and limited spatial distribution of the COPCs  

The RI specifies the ERA assumptions and uncertainties inherent in the risk assessment process 
due to the number of samples collected or their location, the literature-based values used to 
calculate risk, and risk characterization across multiple media and exposure pathways. 

2.6 No Action Determination 
Based on results of RI, HHRA, and ERA there are no unacceptable risks to human health or the 
environment over that of background from unrestricted exposure to site media at AOC H. The 
Navy, in partnership with the EPA, with concurrence by PREQB, and in consultation with the 
MOV, determines no action is warranted. The no action determination meets the statutory 
requirements of CERCLA and the regulatory requirements of the NCP for protection of human 
health and the environment. No remedial response action and no restrictions on land use or 
exposure are necessary at AOC H.  

2.7 Community Participation 
The Navy, in consultation with the EPA and PREQB, and in partnership with the MOV established 
a community relations program for the Vieques environmental restoration program in 2001. The 
program promotes communication regarding site investigations and remediation activities 
between the stakeholder agencies (Navy, EPA, PREQB, and the MOV) and the public. The 
community relations program formed a Restoration Advisory Board (RAB) in 2004 to encourage 
community involvement. RAB meetings are held approximately every 3 months and are open to 
the public for participation.  

In accordance with Section 117(a) of CERCLA, the Navy provided a public comment period 
between January 28, 2008 and March 12, 2008, for the AOC H Proposed Plan. A public meeting to 
present the Proposed Plan was held on February 7, 2008 at the Vieques Multiple Use Center. The 
meeting provided an additional opportunity for the public to submit comments on the Proposed 
Plan.  

The Proposed Plan and previous investigation reports for AOC H were available during the public 
comment period and are currently available in the NASD Administrative Record. The 
Administrative Record is accessible to the public via: 
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Biblioteca Electrónica 
Calle Carlos LeBrum #449 
Isabel Segunda 



Vieques, PR 00765 
Phone: (787) 741-2114 

Hours of Operation: 
Monday – Friday, 8:00 a.m. – 4:00 p.m. 

Or online at:  
http://public.lantops-ir.org/sites/public/vieques/default.aspx  

 
14 

http://public.lantops-ir.org/sites/public/vieques/default.aspx


3  Responsiveness Summary 
The participants in the public meeting included RAB members and representatives of the Navy, 
EPA, and PREQB. Questions and concerns received during the meeting were addressed at the 
meeting and are documented in the meeting transcript. No additional written comments, 
concerns, or questions were received by the Navy, EPA, PREQB, or the MOV during the public 
comment period. 

 
15 



 

Item Reference Phrase in ROD1 Location in ROD Identification of Referenced Document Available in the 
Administrative Record1 

1 
not tidally influenced Section 2.2 

CH2M HILL. Final Remedial Investigation Report Area of 
Concern (AOC) H Former Naval Ammunition Support 
Detachment, Vieques Island, Puerto Rico.  Section 3.2.8, 
Pages 3-6 through 3-7.  July 2007. 

2 
hydrogeologic setting Section 2.2 

CH2M HILL. Final Remedial Investigation Report Area of 
Concern (AOC) H Former Naval Ammunition Support 
Detachment, Vieques Island, Puerto Rico.  Sections 2.3.4.2 and 
2.3.5, Pages 2-3 through 2-4.  July 2007. 

3 
groundwater elevation data Section 2.2 

CH2M HILL. Final Remedial Investigation Report Area of 
Concern (AOC) H Former Naval Ammunition Support 
Detachment, Vieques Island, Puerto Rico.  Section 3.2.3, Page 
3-4.  July 2007 

4 
concrete wipe samples Table 1 

CH2M HILL. Final Expanded Preliminary Assessment/Site 
Investigation Phase II Seven Sites for Naval Ammunition 
Storage Detachment Vieques Island, Puerto Rico. November 
2002.  

5 
Data results from the RI and 
PA/SI Table 1 

CH2M HILL. Final Remedial Investigation Report Area of 
Concern (AOC) H Former Naval Ammunition Support 
Detachment, Vieques Island, Puerto Rico.  Tables 4-A through 
4-E.  July 2007. 

6 
surface soil Section 2.3 

CH2M HILL. Final Remedial Investigation Report Area of 
Concern (AOC) H Former Naval Ammunition Support 
Detachment, Vieques Island, Puerto Rico. Table 4-9.  July 
2007b. 

7 
subsurface soil Section 2.3 

CH2M HILL. Final Remedial Investigation Report Area of 
Concern (AOC) H Former Naval Ammunition Support 
Detachment, Vieques Island, Puerto Rico.  Table 4-10.  July 
2007b. 

8 
groundwater Section 2.3 

CH2M HILL. Final Remedial Investigation Report Area of 
Concern (AOC) H Former Naval Ammunition Support 
Detachment, Vieques Island, Puerto Rico.  Table 4-11.  July 
2007b. 

9 
surface water Section 2.3 

CH2M HILL. Final Remedial Investigation Report Area of 
Concern (AOC) H Former Naval Ammunition Support 
Detachment, Vieques Island, Puerto Rico.  Table 4-12.  July 
2007b. 

10 
sediment Section 2.3 

CH2M HILL. Final Remedial Investigation Report Area of 
Concern (AOC) H Former Naval Ammunition Support 
Detachment, Vieques Island, Puerto Rico.  Table 4-13.  July 
2007b. 

11 
potential human receptors Section 2.5.1 

CH2M HILL. Final Remedial Investigation Report Area of 
Concern (AOC) H Former Naval Ammunition Support 
Detachment, Vieques Island, Puerto Rico.  Section 6.6, Pages 
6-7 through 6-10.  July 2007. 



Item Reference Phrase in ROD1 Location in ROD Identification of Referenced Document Available in the 
Administrative Record1 

12 
no unacceptable human health 
risks Section 2.5.1 

CH2M HILL. Final Remedial Investigation Report Area of 
Concern (AOC) H Former Naval Ammunition Support 
Detachment, Vieques Island, Puerto Rico.  Table 10.1.RME 
through 10.5 RME.  July 2007. 

13 
HHRA assumptions and 
uncertainties Section 2.5.1 

CH2M HILL. Final Remedial Investigation Report Area of 
Concern (AOC) H Former Naval Ammunition Support 
Detachment, Vieques Island, Puerto Rico.  Sections 6.9 through 
6.10, Pages 6-15 through 6-19.  July 2007. 

14 
ecological assessment and 
measurement endpoints Section 2.5.2 

CH2M HILL. Final Remedial Investigation Report Area of 
Concern (AOC) H Former Naval Ammunition Support 
Detachment, Vieques Island, Puerto Rico. Table 7-4.  July 
2007. 

15 
bioaccumulating chemical Section 2.5.2 

CH2M HILL. Final Remedial Investigation Report Area of 
Concern (AOC) H Former Naval Ammunition Support 
Detachment, Vieques Island, Puerto Rico.  Table 7-5.  July 
2007. 

16 
ecological soil screening levels Section 2.5.2 

CH2M HILL. Final Remedial Investigation Report Area of 
Concern (AOC) H Former Naval Ammunition Support 
Detachment, Vieques Island, Puerto Rico.  Tables 7-6 through 
7-13.  July 2007. 

17 
toxicity values Section 2.5.2 

CH2M HILL. Final Remedial Investigation Report Area of 
Concern (AOC) H Former Naval Ammunition Support 
Detachment, Vieques Island, Puerto Rico. Tables 7-9 through 
7-10.  July 2007. 

18 
Ecological chemicals of 
potential concern (COPCs) Section 2.5.2 

CH2M HILL. Final Remedial Investigation Report Area of 
Concern (AOC) H Former Naval Ammunition Support 
Detachment, Vieques Island, Puerto Rico.  Tables 7-11 through 
7-13.  July 2007. 

19 
ERA assumptions and 
uncertainties Section 2.5.2 

CH2M HILL. Final Remedial Investigation Report Area of 
Concern (AOC) H Former Naval Ammunition Support 
Detachment, Vieques Island, Puerto Rico.  Section 7.4, pages 
7-21 through 7-24.  July 2007. 

20 
meeting transcript Section 3 

CH2M HILL. Proposed Plan, Area of Concern H, Former Naval 
Ammunition Support Detachment, Vieques Island, Puerto Rico. 
March 2008. 

 

1 Bold blue text indicates hyperlinks available on the reference CD to detailed site information contained in the publicly available 
Administrative Record. 

For access to information contained in the Administrative Record for AOC H please contact: 

Biblioteca Electrónica 
Calle Carlos LeBrum #449 
Isabel Segunda 
Vieques, PR 00765 
Phone: (787) 741-2114 
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details regarding sampling, the required containers, preservatives, and holding times for
surface water samples. Surface water sample logs are included in Appendix E.

Five sediment samples were collected at the surface water sample locations identified above
to assess the horizontal extent of sediment contamination, if present, from the source area.
Figure 3-4 illustrates the sediment sampling locations. All samples were collected at a depth
of 0 to 6 inches.

The applicable standard operating procedure (SOP) for the collection of sediment samples is
presented in the work plan for the former NASD (CH2M HILL, 2001a).

Table 3-12 provides a listing of sediment sample locations and elevations. Sediment samples
were analyzed for SVOCs, explosives, perchlorate, total metals, and pesticides. Details
regarding the required containers, preservatives, and holding times for groundwater and
soil samples are presented in the field sampling plan for the former NASD (CH2M HILL,
2001a).

Table 3-13 provides a listing of sediment sample parameters and methods and also includes
the number of sediment samples collected as part of this evaluation, including QA/QC
samples. Details regarding the required containers, preservatives, and holding times for
groundwater and soil samples are presented in the field sampling plan (CH2M HILL,
2001a). Appendix E includes sediment sampling logs.

Sampling equipment, including hand augers, and bowls, was decontaminated between each
sample location using the following procedure:

 Rinse with potable water to remove most of the soil
 Wash with scrub brush using potable water and Alconox (nonphosphate soap)
 Rinse with potable water
 Rinse with laboratory grade deionized water
 Rinse with isopropyl alcohol
 Rinse with laboratory grade deionized water
 Air dry

3.2.7 Background Surface Water and Sediment Sampling
Sample locations NDAHSW05 and NDAHSD05 are south of Highway 200 to provide
background surface water and sediment data.

3.2.8 Tidal Fluctuation Study
A hydraulic tidal study was conducted at AOC H from June 9 through June 11, 2003, to
determine if there is a tidal influence on groundwater flow at the site. Groundwater level
measurements and surface water measurements were recorded from monitoring wells
NDAHMW01, NDAHMW02, and NDAHMW04 and the stilling well. Monitoring well
NDAHMW01 is the farthest south, just north of Highway 200, and is approximately 80 feet
east of the ephemeral stream. Monitoring well NDAHMW02 is located off the northwest
corner of the building approximately 30 feet east of the ephemeral stream. Monitoring well
NDAHMW04 is located off the northeast corner of the building approximately 70 feet east
of the ephemeral stream. The stilling well was placed along the edge of the ephemeral
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stream approximately 70 feet north of monitoring well NDAHMW02. Monitoring well and 
stilling well locations within AOC H are presented in Figure 3-3. The northern border of 
AOC H is approximately 200 feet south of the Vieques Passage.  

Water levels were obtained by measuring the depth to water from a marked location on the 
TOC, which was surveyed in to the nearest 0.01 foot above msl. Time-series water level data 
were obtained using an in situ data logger that provided continuous water level recordings 
in the three monitoring wells and one stilling well. The stilling well was installed by 
pushing slotted PVC pipe into the ephemeral stream. The data logger transducers were then 
suspended inside the slotted section and secured. Continuous water levels were captured at 
approximately 10-minute intervals for a 36-hour period. 

Figure 2-6 shows water level data, corrected to elevation above msl, for the monitoring wells 
NDAHMW01, NDAHMW02, and NDAHMW04. Monitoring well NDAHMW02 shows a 
gradual rise of approximately 0.2 foot during the tidal study. This may be explained by a 
rain event that took place on the second day (June 10). The surface water elevation of Stilling 
Well 1H was most affected by the rain event, showing an increase in surface water elevation 
of 0.3 foot. Monitoring well NDAHMW02 showed a rise in groundwater elevation after the 
ephemeral stream surface water elevation rose. Monitoring well NDAHMW02 is close to the 
ephemeral stream, and its groundwater elevation appears to be affected by changes in the 
water level in the ephemeral stream. The other two monitoring wells (NDAHMW01 and 
NDAHMW04) did not appear to be influenced by the rain event. For reference, tidal data 
compiled by the National Oceanic and Atmospheric Administration (NOAA) were obtained 
from the nearest tide gauge, which is located at the La Puntilla station at San Juan Bay, 
Puerto Rico. This location indicated a surface water tidal fluctuation of up to 1.8 feet during 
the same time period.  

A comparison of the surface water tidal fluctuations and the groundwater elevation data 
shows that there is no significant tidal influence on the groundwater elevations at the AOC 
H monitoring wells or the ephemeral stream when the mouth of the ephemeral stream is 
closed off to the Vieques Passage. Thus, the direction of groundwater flow at the site is not 
influenced by tidal fluctuations.  

3.3 Surveying 

The monitoring well locations and sampling locations (surface soil, soil borings, and 
sediment) were surveyed in the field using differential global positioning system (DGPS) 
techniques by Transystems Inc. The survey established the latitude and longitude 
coordinates for each of the locations. In addition, the elevation in feet above msl was 
established to the nearest 0.01 foot for the TOC of the monitoring wells using traditional 
surveying techniques and DGPS techniques for remote areas. Tables  3-3, 3-7, 3-9, and 3-14 
provide the survey data. These survey data are also found in Appendix F. 

All sample locations and well elevations were surveyed in accordance with the civil 
surveying SOP included in the work plan. 
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2. PHYSICAL SETTING, SITE HISTORY, AND PREVIOUS INVESTIGATIONS
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2.3.3 Vegetation
Vegetation immediately around the structure was cleared for the installation of monitoring
wells prior to the survey. The area to the east consists of dense thorn scrub. West of the
building, a mixed thorn scrub and coastal forest transitions to the ephemeral stream that
drains to Vieques Passage. Water quality within the ephemeral stream was brackish during
the survey. To the north, a densely mixed thorn scrub and coastal forest is present.

Dominant shrubs identified on the site included tantan, Christmas tree, and brisselet. The
sandy ground was covered with tantan seedlings. The dominant herbs observed on the site
include malva colorada and better man better. Hurricane grass was observed on the
southern boundary of the site. AOC H is bordered to the south by the grassy road shoulder,
which is maintained frequently.

2.3.4 Geology
2.3.4.1 Regional Geology
The geology of western Vieques is characterized by plutonic rocks generally overlain by
alluvial deposits. The plutonic rocks consist of granodiorites that were intruded by a quartz-
diorite plutonic complex and are exposed over a large percentage of the island. A gradual
change in texture from coarse- to fine-grained quartz-diorite has been observed from the
west to the east part of Vieques. A saprolite formation occurs at the surface of the plutonic
complex. The alluvial deposits are generally of Quaternary age, consisting of a mixture of
sand, silt, and clay that together have an average thickness of 30 feet in western Vieques.
The sediments consist of alluvial deposits, beach and dune deposits, and swamp and marsh
deposits. The floodplains consist of beach and dune deposits formed by calcite, quartz,
plutonic rock fragments, and minor magnetite (USGS, 1989).

2.3.4.2 Local Geology
Geologic profiles for AOC H were developed through the evaluation of soil boring logs and
the associated geologic cross-section (Figure 2-5). Soil samples collected during the
installation of soil borings and monitoring wells associated with the Expanded PA/SI
completed in 2000 and this RI indicate that the soils encountered beneath AOC H consist of
a variety of different alluvial deposits such as clay, sand, silty sand, gravel, gravel with
sand, and gravelly clay. Soil colors range from a yellowish brown in the clay to a greenish
gray sand. The materials in the clay zone generally exhibit low plasticity when moist, are
stiff when dry, and are easily crumbled under hand pressure. The materials in the sand and
gravel zones also exhibit low plasticity when moist, are generally loose, and can be easily
crumbled under hand pressure.

The AOC H area appears to be on the fringes of the Resolución Valley aquifer and contains
some of the sands and silty sands described in the USGS 1989 study. The water-bearing
sediments (the sands, silty sands, and gravels) are within the upper 30 feet of the alluvium
deposits.
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2.3.5 Hydrology

2.3.5.1 Surface Water
Surface water on the former NASD consists of several lagoons and intermittent streams.
Most of the streams are ephemeral, flowing only for a short period of time after
precipitation events. These streams are located throughout the former NASD, generally
flowing in a northerly direction.

One surface water body is present at AOC H. An ephemeral stream is located just west of
the building and is mostly stagnant. It is possible that during periods of heavy and
prolonged rainfall or ocean surge, the mouth of the ephemeral stream opens to the Vieques
Passage to the north and at these times the ephemeral stream is subject to tidal influence.
However, a tidal study (see Section 3.2) indicated that water levels in the ephemeral stream
were not influenced by tides when the mouth of the stream is closed off to the Vieques
Passage.

2.3.5.2 Groundwater
The Resolución Valley aquifer, estimated by the USGS to extend across much of the
northwest portion of Vieques, is the only known groundwater aquifer on the former NASD
property that contains potentially potable water. The Navy installed the only potable wells
on the island of Vieques. The Navy plugged and abandoned all potable wells in the summer
of 2000 as part of the transfer process. The Resolución Valley slopes from Mount Pirata
toward the Vieques Passage and encompasses an area of approximately 8 square miles.
Although no perennial streams are present in the valley, this area receives more rainfall than
any other part of Vieques. The geology of the Resolución Valley aquifer consists of
sedimentary deposits that overlie a saprolite formation derived from plutonic rocks.
Geophysical surveys show that the alluvial deposits average approximately 30 feet in
thickness (USGS, 1989).

AOC H is underlain by an unconfined groundwater system composed of alluvial deposits
made up of sands, silty sands, and gravels. Groundwater was encountered at the site at a
depth of approximately 7 feet below land surface (bls). Based on groundwater elevation
data collected for this investigation, the groundwater flow direction at AOC H is
predominantly to the north toward Vieques Passage. However, at the western part of the
site groundwater may flow locally to the west toward the ephemeral stream. (Figure 2-6).
The predominant northerly flow is reflected in the steeper gradient to the north of
approximately 0.01 ft/ft as compared to the westward gradient of approximately 0.006 ft/ft,
as calculated below.

Northern Direction from MW-6 to MW-3

Gradient = (-1.09 ft – (-) 2.12 ft)/100 ft = 1.03 ft/100 ft = 0.01 ft/ft

Western Direction from MW-6 to MW-5

Gradient = (-1.09 ft – (-) 1.42 ft)/60 ft = 0.33 ft/60 ft = 0.006 ft/ft.
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3.2.2 Monitoring Well Development and Purging
Well development was performed after the grout that was used in well construction had
adequately set for at least 24 hours. The groundwater levels were measured to the nearest
0.01 foot from the top of the PVC casing. Development consisted of removing at least three
borehole volumes of water. Development continued until groundwater appeared clear. Well
development information is included in Appendix C.

Monitoring well development was performed either by using a Whale centrifugal
submersible pump with a combination of pumping and swabbing with the pump or by
bailing using a Teflon® bailer and surging the well. Development water was discharged
into 55-gallon drums. The submersible Whale pump was used on NDAHMW07 and
encountered clogging, which made pumping impossible. Bailing was used for the other
three wells.

Bailing continued until clear water (of minimal turbidity) was produced. The bailer was
moved up and down (swabbed) through the screened interval to force water in and out of
the screen. The turbidity increased when the bailer was moved to a new portion of the
screen. Bailing and swabbing continued until clear, sediment-free water was generated. This
procedure was used for monitoring wells NDAHMW05, NDAHMW06, and NDAHMW07.

During air lifting, air was forced to the bottom of the well, and all water was evacuated. This
procedure was continued until the water was clear. This borehole development procedure
was used at monitoring wells NDAHMW04, NDAHMW05, and NDAHMW08.

Pumps and bailers were decontaminated between sample locations using the following
procedure:

 Rinse with potable water
 Wash with scrub brush using potable water and Alconox (nonphosphate soap) and run

pump in large tub
 Rinse and cycle pump with potable water
 Rinse with laboratory grade deionized water
 Air dry

3.2.3 Groundwater Elevation Measurements
Groundwater elevation measurements were obtained from all monitoring wells at AOC H
on September 10, 2003. An electronic water level meter was used to measure the depth to
water from the TOC of each monitoring well. Table 3-5 summarizes the results of these
measurements. Figure 2-6 illustrates the results of the groundwater measurements taken at
AOC H. The general groundwater flow direction is northerly toward Vieques Passage;
however, in the southern portion of the site, groundwater flows in a more westerly direction
toward the ephemeral stream (Figure 2-6).

3.2.4 Monitoring Well Sampling and Analysis
The three newly installed monitoring wells (NDAHMW05, NDAHMW06, and
NDAHMW07) and two existing wells (NDAHMW01 and NDAHMW02) were sampled for
total and dissolved metals, SVOCs, explosives, pesticides, and perchlorate to evaluate the
potential presence of these constituents. Unfiltered metals samples were used for risk
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TABLE 3-4
IDW Results for AOC H Soil and Water
AOC H, Former NASD, Vieques, Puerto Rico

Soil Composite Sample

Parameter Method Result Units

Flash Point 1010 >160 Fahrenheit
Sulfide 376.1 ND mg/Kg
Metals 6010 TCLP ND mg/L
Mercury 7470 ND mg/L
VOCs 8260 TCLP ND µg/L
SVOCs 8270 TCLP ND µg/L
Cyanide 9012 ND mg/Kg
pH 9045 8.35 pH
TPH FL-PRO 825 mg/Kg

Water Composite Sample

Parameter Method Result Units
Flash Point 1010 >160 Fahrenheit
Sulfide 376.1 ND mg/Kg
Metals 6010 TCLP ND mg/L
Mercury 7470 ND mg/L
VOCs 8260 TCLP ND µg/L
SVOCs 8270 TCLP ND µg/L
Cyanide 9012 ND mg/Kg
pH 150.1 8.99 pH
TPH NA NA NA

TABLE 3-5
Summary of Monitoring Wells Water Level Measurements
AOC H, Former NASD, Vieques, Puerto Rico

Well ID Date

Top of PVC
Elevation
(ft amsl)

Depth to Water
(ft)

Groundwater Level
(ft amsl)

NDAHMW01 09/10/03 9.08 10.40 -1.32

NDAHMW02 09/10/03 5.81 7.30 -1.49

NDAHMW03 09/10/03 5.75 7.87 -2.12

NDAHMW04 09/10/03 6.41 7.92 -1.51

NDAHMW05 09/10/03 7.53 8.95 -1.42

NDAHMW06 09/10/03 9.96 11.05 -1.09

NDAHMW07 09/10/03 5.76 7.19 -1.43

Notes: amsl = above mean sea level
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                                                                           Lab Project Number: 9239710
                                                                            Client Project ID: ERM/02I1212ERM Group2
     _____________________________________________________________________________________________________________________________
     Lab Sample No:    922710199                             Project Sample Number: 9239710-001     Date Collected: 12/16/02 09:05
     Client Sample ID: VNTR-PI6-PCB1                                        Matrix: Wipe             Date Received: 12/19/02 18:00
     
     Parameters                          Results       Units   Report Limit     Analyzed    By    CAS No.    Qual  RegLmt
     GC Semivolatiles
      Organochlorine PCBs in wipes    Prep/Method: EPA 3550 / EPA 8082
       PCB-1016 (Aroclor 1016)            ND         Total ug       1.0     12/20/02       CBE  12674-11-2                
       PCB-1221 (Aroclor 1221)            ND         Total ug       1.0     12/20/02       CBE  11104-28-2                
       PCB-1232 (Aroclor 1232)            ND         Total ug       1.0     12/20/02       CBE  11141-16-5                
       PCB-1242 (Aroclor 1242)            ND         Total ug       1.0     12/20/02       CBE  53469-21-9                
       PCB-1248 (Aroclor 1248)            ND         Total ug       1.0     12/20/02       CBE  12672-29-6                
       PCB-1254 (Aroclor 1254)            ND         Total ug       1.0     12/20/02       CBE  11097-69-1                
       PCB-1260 (Aroclor 1260)            ND         Total ug       1.0     12/20/02       CBE  11096-82-5                
       Decachlorobiphenyl (S)             74         %                      12/20/02       CBE  2051-24-3                 
       Date Extracted                 12/19/02                              12/19/02                                      
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                                                                           Lab Project Number: 9239710
                                                                            Client Project ID: ERM/02I1212ERM Group2
     _____________________________________________________________________________________________________________________________
     Lab Sample No:    922710207                             Project Sample Number: 9239710-002     Date Collected: 12/16/02 09:10
     Client Sample ID: VNTR-PI6-PCB2                                        Matrix: Wipe             Date Received: 12/19/02 18:00
     
     Parameters                          Results       Units   Report Limit     Analyzed    By    CAS No.    Qual  RegLmt
     GC Semivolatiles
      Organochlorine PCBs in wipes    Prep/Method: EPA 3550 / EPA 8082
       PCB-1016 (Aroclor 1016)            ND         Total ug       1.0     12/20/02       CBE  12674-11-2                
       PCB-1221 (Aroclor 1221)            ND         Total ug       1.0     12/20/02       CBE  11104-28-2                
       PCB-1232 (Aroclor 1232)            ND         Total ug       1.0     12/20/02       CBE  11141-16-5                
       PCB-1242 (Aroclor 1242)            ND         Total ug       1.0     12/20/02       CBE  53469-21-9                
       PCB-1248 (Aroclor 1248)            ND         Total ug       1.0     12/20/02       CBE  12672-29-6                
       PCB-1254 (Aroclor 1254)            ND         Total ug       1.0     12/20/02       CBE  11097-69-1                
       PCB-1260 (Aroclor 1260)            ND         Total ug       1.0     12/20/02       CBE  11096-82-5                
       Decachlorobiphenyl (S)             52         %                      12/20/02       CBE  2051-24-3                 
       Date Extracted                 12/19/02                              12/19/02                                      
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                                                                           Lab Project Number: 9239710
                                                                            Client Project ID: ERM/02I1212ERM Group2
     _____________________________________________________________________________________________________________________________
     Lab Sample No:    922710215                             Project Sample Number: 9239710-003     Date Collected: 12/16/02 09:12
     Client Sample ID: VNTR-PI6-PCB3                                        Matrix: Wipe             Date Received: 12/19/02 18:00
     
     Parameters                          Results       Units   Report Limit     Analyzed    By    CAS No.    Qual  RegLmt
     GC Semivolatiles
      Organochlorine PCBs in wipes    Prep/Method: EPA 3550 / EPA 8082
       PCB-1016 (Aroclor 1016)            ND         Total ug       1.0     12/20/02       CBE  12674-11-2                
       PCB-1221 (Aroclor 1221)            ND         Total ug       1.0     12/20/02       CBE  11104-28-2                
       PCB-1232 (Aroclor 1232)            ND         Total ug       1.0     12/20/02       CBE  11141-16-5                
       PCB-1242 (Aroclor 1242)            ND         Total ug       1.0     12/20/02       CBE  53469-21-9                
       PCB-1248 (Aroclor 1248)            ND         Total ug       1.0     12/20/02       CBE  12672-29-6                
       PCB-1254 (Aroclor 1254)            ND         Total ug       1.0     12/20/02       CBE  11097-69-1                
       PCB-1260 (Aroclor 1260)            ND         Total ug       1.0     12/20/02       CBE  11096-82-5                
       Decachlorobiphenyl (S)             49         %                      12/20/02       CBE  2051-24-3                 
       Date Extracted                 12/19/02                              12/19/02                                      
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                                                                           Lab Project Number: 9239710
                                                                            Client Project ID: ERM/02I1212ERM Group2
     _____________________________________________________________________________________________________________________________
     Lab Sample No:    922710223                             Project Sample Number: 9239710-004     Date Collected: 12/16/02 09:15
     Client Sample ID: VNTR-PI6-PCB4                                        Matrix: Wipe             Date Received: 12/19/02 18:00
     
     Parameters                          Results       Units   Report Limit     Analyzed    By    CAS No.    Qual  RegLmt
     GC Semivolatiles
      Organochlorine PCBs in wipes    Prep/Method: EPA 3550 / EPA 8082
       PCB-1016 (Aroclor 1016)            ND         Total ug       1.0     12/20/02       CBE  12674-11-2                
       PCB-1221 (Aroclor 1221)            ND         Total ug       1.0     12/20/02       CBE  11104-28-2                
       PCB-1232 (Aroclor 1232)            ND         Total ug       1.0     12/20/02       CBE  11141-16-5                
       PCB-1242 (Aroclor 1242)            ND         Total ug       1.0     12/20/02       CBE  53469-21-9                
       PCB-1248 (Aroclor 1248)            ND         Total ug       1.0     12/20/02       CBE  12672-29-6                
       PCB-1254 (Aroclor 1254)            ND         Total ug       1.0     12/20/02       CBE  11097-69-1                
       PCB-1260 (Aroclor 1260)            ND         Total ug       1.0     12/20/02       CBE  11096-82-5                
       Decachlorobiphenyl (S)             64         %                      12/20/02       CBE  2051-24-3                 
       Date Extracted                 12/19/02                              12/19/02                                      
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                                                                           Lab Project Number: 9239710
                                                                            Client Project ID: ERM/02I1212ERM Group2
     _____________________________________________________________________________________________________________________________
     Lab Sample No:    922710231                             Project Sample Number: 9239710-005     Date Collected: 12/16/02 09:20
     Client Sample ID: VNTR-PI6-PCB5                                        Matrix: Wipe             Date Received: 12/19/02 18:00
     
     Parameters                          Results       Units   Report Limit     Analyzed    By    CAS No.    Qual  RegLmt
     GC Semivolatiles
      Organochlorine PCBs in wipes    Prep/Method: EPA 3550 / EPA 8082
       PCB-1016 (Aroclor 1016)            ND         Total ug       1.0     12/20/02       CBE  12674-11-2                
       PCB-1221 (Aroclor 1221)            ND         Total ug       1.0     12/20/02       CBE  11104-28-2                
       PCB-1232 (Aroclor 1232)            ND         Total ug       1.0     12/20/02       CBE  11141-16-5                
       PCB-1242 (Aroclor 1242)            ND         Total ug       1.0     12/20/02       CBE  53469-21-9                
       PCB-1248 (Aroclor 1248)            ND         Total ug       1.0     12/20/02       CBE  12672-29-6                
       PCB-1254 (Aroclor 1254)            ND         Total ug       1.0     12/20/02       CBE  11097-69-1                
       PCB-1260 (Aroclor 1260)            ND         Total ug       1.0     12/20/02       CBE  11096-82-5                
       Decachlorobiphenyl (S)             54         %                      12/20/02       CBE  2051-24-3                 
       Date Extracted                 12/19/02                              12/19/02                                      
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                                                                           Lab Project Number: 9239710
                                                                            Client Project ID: ERM/02I1212ERM Group2
     _____________________________________________________________________________________________________________________________
     Lab Sample No:    922710249                             Project Sample Number: 9239710-006     Date Collected: 12/16/02 09:25
     Client Sample ID: VNTR-PI6-PCB6                                        Matrix: Wipe             Date Received: 12/19/02 18:00
     
     Parameters                          Results       Units   Report Limit     Analyzed    By    CAS No.    Qual  RegLmt
     GC Semivolatiles
      Organochlorine PCBs in wipes    Prep/Method: EPA 3550 / EPA 8082
       PCB-1016 (Aroclor 1016)            ND         Total ug       1.0     12/20/02       CBE  12674-11-2                
       PCB-1221 (Aroclor 1221)            ND         Total ug       1.0     12/20/02       CBE  11104-28-2                
       PCB-1232 (Aroclor 1232)            ND         Total ug       1.0     12/20/02       CBE  11141-16-5                
       PCB-1242 (Aroclor 1242)            ND         Total ug       1.0     12/20/02       CBE  53469-21-9                
       PCB-1248 (Aroclor 1248)            ND         Total ug       1.0     12/20/02       CBE  12672-29-6                
       PCB-1254 (Aroclor 1254)            ND         Total ug       1.0     12/20/02       CBE  11097-69-1                
       PCB-1260 (Aroclor 1260)            ND         Total ug       1.0     12/20/02       CBE  11096-82-5                
       Decachlorobiphenyl (S)             55         %                      12/20/02       CBE  2051-24-3                 
       Date Extracted                 12/19/02                              12/19/02                                      
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                                                                           Lab Project Number: 9239710
                                                                            Client Project ID: ERM/02I1212ERM Group2
     _____________________________________________________________________________________________________________________________
     PARAMETER FOOTNOTES
     
          ND      Not detected at or above adjusted reporting limit
          NC      Not Calculable
          J       Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit
          MDL     Adjusted Method Detection Limit
          (S)     Surrogate
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                                                   QUALITY CONTROL DATA
     
     
                                                                           Lab Project Number: 9239710
                                                                            Client Project ID: ERM/02I1212ERM Group2
     _____________________________________________________________________________________________________________________________
            QC Batch: 67854                            Analysis Method: EPA 8082                         
     QC Batch Method: EPA 3550                    Analysis Description: Organochlorine PCBs in wipes
     Associated Lab Samples:         922710199    922710207    922710215    922710223    922710231
                                      922710249
     
     _____________________________________________________________________________________________________________________________
     METHOD BLANK:  922710827
     Associated Lab Samples:     922710199    922710207    922710215    922710223    922710231    922710249
     
                                                    Blank       Reporting
     Parameter                       Units          Result      Limit     Footnotes 
     PCB-1016 (Aroclor 1016)         Total ug        ND             1.0     
     PCB-1221 (Aroclor 1221)         Total ug        ND             1.0     
     PCB-1232 (Aroclor 1232)         Total ug        ND             1.0     
     PCB-1242 (Aroclor 1242)         Total ug        ND             1.0     
     PCB-1248 (Aroclor 1248)         Total ug        ND             1.0     
     PCB-1254 (Aroclor 1254)         Total ug        ND             1.0     
     PCB-1260 (Aroclor 1260)         Total ug        ND             1.0     
     Decachlorobiphenyl (S)          %               78                     
     
     _____________________________________________________________________________________________________________________________
     LABORATORY CONTROL SAMPLE: 922710835
     
                                                  Spike     LCS       LCS
     Parameter                       Units        Conc.    Result    % Rec  Footnotes 
     PCB-1016 (Aroclor 1016)         Total ug      10.00    10.14      101  
     PCB-1260 (Aroclor 1260)         Total ug      10.00    10.32      103  
     Decachlorobiphenyl (S)                                             99  
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                                                                           Lab Project Number: 9239710
                                                                            Client Project ID: ERM/02I1212ERM Group2
     _____________________________________________________________________________________________________________________________
     QUALITY CONTROL DATA PARAMETER FOOTNOTES
     
     Consistent with EPA guidelines, unrounded concentrations are displayed and have been used to calculate % Rec and RPD values.
     
          LCS(D)  Laboratory Control Sample (Duplicate)
          MS(D)   Matrix Spike (Duplicate)
          DUP     Sample Duplicate
          ND      Not detected at or above adjusted reporting limit
          NC      Not Calculable
          J       Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit
          MDL     Adjusted Method Detection Limit
          RPD     Relative Percent Difference
          (S)     Surrogate
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TABLE 4-A
Surface Soil Analytical Detections
AOC H, Former NASD, Vieques, Puerto Rico

Station Sample Collection Date Matrix
Sample

Type Chemical Name Result Qualifier Unit

NDAHSS001 NDE005FD1 12/05/2000 SS FD Aluminum 9000 = mg/kg
NDAHSS001 NDE005FD1 12/05/2000 SS FD Antimony 1.5 J mg/kg
NDAHSS001 NDE005FD1 12/05/2000 SS FD Arsenic 1.5 J mg/kg
NDAHSS001 NDE005FD1 12/05/2000 SS FD Barium 51 J mg/kg
NDAHSS001 NDE005FD1 12/05/2000 SS FD Calcium 7400 = mg/kg
NDAHSS001 NDE005FD1 12/05/2000 SS FD Chromium, Total 20 J mg/kg
NDAHSS001 NDE005FD1 12/05/2000 SS FD Cobalt 8.1 J mg/kg
NDAHSS001 NDE005FD1 12/05/2000 SS FD Copper 28 = mg/kg
NDAHSS001 NDE005FD1 12/05/2000 SS FD Iron 17000 = mg/kg
NDAHSS001 NDE005FD1 12/05/2000 SS FD Lead 19 = mg/kg
NDAHSS001 NDE005FD1 12/05/2000 SS FD Magnesium 4200 = mg/kg
NDAHSS001 NDE005FD1 12/05/2000 SS FD Manganese 410 = mg/kg
NDAHSS001 NDE005FD1 12/05/2000 SS FD Mercury 0.026 J mg/kg
NDAHSS001 NDE005FD1 12/05/2000 SS FD Nickel 8.1 J mg/kg
NDAHSS001 NDE005FD1 12/05/2000 SS FD Potassium 1300 = mg/kg
NDAHSS001 NDE005FD1 12/05/2000 SS FD Selenium 0.86 J mg/kg
NDAHSS001 NDE005FD1 12/05/2000 SS FD Sodium 180 J mg/kg
NDAHSS001 NDE005FD1 12/05/2000 SS FD Vanadium 49 = mg/kg
NDAHSS001 NDE005FD1 12/05/2000 SS FD Zinc 76 = mg/kg
NDAHSS01 NDE004 12/05/2000 SS N Aluminum 9700 = mg/kg
NDAHSS01 NDE004 12/05/2000 SS N Antimony 1.6 J mg/kg
NDAHSS01 NDE004 12/05/2000 SS N Arsenic 1.4 J mg/kg
NDAHSS01 NDE004 12/05/2000 SS N Barium 60 J mg/kg
NDAHSS01 NDE004 12/05/2000 SS N Beryllium 0.11 J mg/kg
NDAHSS01 NDE004 12/05/2000 SS N Calcium 8800 = mg/kg
NDAHSS01 NDE004 12/05/2000 SS N Chromium, Total 20 J mg/kg
NDAHSS01 NDE004 12/05/2000 SS N Cobalt 9 J mg/kg
NDAHSS01 NDE004 12/05/2000 SS N Copper 31 = mg/kg
NDAHSS01 NDE004 12/05/2000 SS N Iron 18000 = mg/kg
NDAHSS01 NDE004 12/05/2000 SS N Lead 20 = mg/kg
NDAHSS01 NDE004 12/05/2000 SS N Magnesium 4300 = mg/kg
NDAHSS01 NDE004 12/05/2000 SS N Manganese 490 = mg/kg
NDAHSS01 NDE004 12/05/2000 SS N Mercury 0.027 J mg/kg
NDAHSS01 NDE004 12/05/2000 SS N Nickel 8.4 J mg/kg
NDAHSS01 NDE004 12/05/2000 SS N Potassium 1400 = mg/kg
NDAHSS01 NDE004 12/05/2000 SS N Selenium 1 J mg/kg
NDAHSS01 NDE004 12/05/2000 SS N Sodium 230 J mg/kg
NDAHSS01 NDE004 12/05/2000 SS N Vanadium 52 = mg/kg
NDAHSS01 NDE004 12/05/2000 SS N Zinc 81 = mg/kg
NDAHSS010 NDE024FD1 12/05/2000 SS FD Aluminum 7700 J mg/kg
NDAHSS010 NDE024FD1 12/05/2000 SS FD Arsenic 43 = mg/kg
NDAHSS010 NDE024FD1 12/05/2000 SS FD Barium 63 = mg/kg
NDAHSS010 NDE024FD1 12/05/2000 SS FD Beryllium 0.17 J mg/kg
NDAHSS010 NDE024FD1 12/05/2000 SS FD Calcium 11000 = mg/kg
NDAHSS010 NDE024FD1 12/05/2000 SS FD Chromium, Total 8.1 = mg/kg
NDAHSS010 NDE024FD1 12/05/2000 SS FD Cobalt 6.9 J mg/kg
NDAHSS010 NDE024FD1 12/05/2000 SS FD Copper 110 = mg/kg
NDAHSS010 NDE024FD1 12/05/2000 SS FD Iron 17000 = mg/kg
NDAHSS010 NDE024FD1 12/05/2000 SS FD Lead 24 = mg/kg
NDAHSS010 NDE024FD1 12/05/2000 SS FD Magnesium 2100 = mg/kg
NDAHSS010 NDE024FD1 12/05/2000 SS FD Manganese 360 = mg/kg
NDAHSS010 NDE024FD1 12/05/2000 SS FD Mercury 0.033 J mg/kg
NDAHSS010 NDE024FD1 12/05/2000 SS FD Nickel 4.4 J mg/kg
NDAHSS010 NDE024FD1 12/05/2000 SS FD Potassium 1500 J mg/kg
NDAHSS010 NDE024FD1 12/05/2000 SS FD Sodium 230 J mg/kg
NDAHSS010 NDE024FD1 12/05/2000 SS FD Vanadium 46 = mg/kg
NDAHSS010 NDE024FD1 12/05/2000 SS FD Zinc 88 = mg/kg
NDAHSS01A NDE176 12/05/2000 SS N Aluminum 11000 J mg/kg
NDAHSS01A NDE176 12/05/2000 SS N Antimony 1 J mg/kg
NDAHSS01A NDE176 12/05/2000 SS N Arsenic 0.86 J mg/kg
NDAHSS01A NDE176 12/05/2000 SS N Barium 59 = mg/kg
NDAHSS01A NDE176 12/05/2000 SS N Beryllium 0.15 J mg/kg
NDAHSS01A NDE176 12/05/2000 SS N Cadmium 0.21 J mg/kg
NDAHSS01A NDE176 12/05/2000 SS N Calcium 31000 = mg/kg
NDAHSS01A NDE176 12/05/2000 SS N Chromium, Total 50 = mg/kg
NDAHSS01A NDE176 12/05/2000 SS N Cobalt 9.1 J mg/kg
NDAHSS01A NDE176 12/05/2000 SS N Copper 34 = mg/kg

Total Metals (mg/kg)
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TABLE 4-A
Surface Soil Analytical Detections
AOC H, Former NASD, Vieques, Puerto Rico

Station Sample Collection Date Matrix
Sample

Type Chemical Name Result Qualifier Unit
NDAHSS01A NDE176 12/05/2000 SS N Iron 19000 = mg/kg
NDAHSS01A NDE176 12/05/2000 SS N Lead 27 = mg/kg
NDAHSS01A NDE176 12/05/2000 SS N Magnesium 5800 = mg/kg
NDAHSS01A NDE176 12/05/2000 SS N Manganese 350 = mg/kg
NDAHSS01A NDE176 12/05/2000 SS N Mercury 0.02 J mg/kg
NDAHSS01A NDE176 12/05/2000 SS N Nickel 15 = mg/kg
NDAHSS01A NDE176 12/05/2000 SS N Potassium 2000 J mg/kg
NDAHSS01A NDE176 12/05/2000 SS N Sodium 460 J mg/kg
NDAHSS01A NDE176 12/05/2000 SS N Vanadium 63 = mg/kg
NDAHSS01A NDE176 12/05/2000 SS N Zinc 170 = mg/kg
NDAHSS02 NDE007 12/05/2000 SS N Aluminum 9900 = mg/kg
NDAHSS02 NDE007 12/05/2000 SS N Antimony 0.86 J mg/kg
NDAHSS02 NDE007 12/05/2000 SS N Arsenic 2.3 = mg/kg
NDAHSS02 NDE007 12/05/2000 SS N Barium 54 J mg/kg
NDAHSS02 NDE007 12/05/2000 SS N Calcium 12000 = mg/kg
NDAHSS02 NDE007 12/05/2000 SS N Chromium, Total 20 J mg/kg
NDAHSS02 NDE007 12/05/2000 SS N Cobalt 8.3 J mg/kg
NDAHSS02 NDE007 12/05/2000 SS N Copper 29 = mg/kg
NDAHSS02 NDE007 12/05/2000 SS N Iron 17000 = mg/kg
NDAHSS02 NDE007 12/05/2000 SS N Lead 22 = mg/kg
NDAHSS02 NDE007 12/05/2000 SS N Magnesium 4900 = mg/kg
NDAHSS02 NDE007 12/05/2000 SS N Manganese 440 = mg/kg
NDAHSS02 NDE007 12/05/2000 SS N Mercury 0.04 J mg/kg
NDAHSS02 NDE007 12/05/2000 SS N Nickel 9.7 = mg/kg
NDAHSS02 NDE007 12/05/2000 SS N Potassium 1400 = mg/kg
NDAHSS02 NDE007 12/05/2000 SS N Selenium 0.83 J mg/kg
NDAHSS02 NDE007 12/05/2000 SS N Sodium 210 J mg/kg
NDAHSS02 NDE007 12/05/2000 SS N Vanadium 45 = mg/kg
NDAHSS02 NDE007 12/05/2000 SS N Zinc 93 = mg/kg
NDAHSS02A NDE177 12/05/2000 SS N Aluminum 5600 J mg/kg
NDAHSS02A NDE177 12/05/2000 SS N Arsenic 0.89 J mg/kg
NDAHSS02A NDE177 12/05/2000 SS N Barium 42 J mg/kg
NDAHSS02A NDE177 12/05/2000 SS N Beryllium 0.12 J mg/kg
NDAHSS02A NDE177 12/05/2000 SS N Calcium 30000 = mg/kg
NDAHSS02A NDE177 12/05/2000 SS N Chromium, Total 18 = mg/kg
NDAHSS02A NDE177 12/05/2000 SS N Cobalt 5.3 J mg/kg
NDAHSS02A NDE177 12/05/2000 SS N Copper 21 = mg/kg
NDAHSS02A NDE177 12/05/2000 SS N Iron 14000 = mg/kg
NDAHSS02A NDE177 12/05/2000 SS N Lead 13 = mg/kg
NDAHSS02A NDE177 12/05/2000 SS N Magnesium 2800 = mg/kg
NDAHSS02A NDE177 12/05/2000 SS N Manganese 290 = mg/kg
NDAHSS02A NDE177 12/05/2000 SS N Mercury 0.052 = mg/kg
NDAHSS02A NDE177 12/05/2000 SS N Nickel 5.9 J mg/kg
NDAHSS02A NDE177 12/05/2000 SS N Potassium 1400 J mg/kg
NDAHSS02A NDE177 12/05/2000 SS N Sodium 340 J mg/kg
NDAHSS02A NDE177 12/05/2000 SS N Vanadium 33 = mg/kg
NDAHSS02A NDE177 12/05/2000 SS N Zinc 170 = mg/kg
NDAHSS03 NDE009 12/05/2000 SS N Aluminum 5600 = mg/kg
NDAHSS03 NDE009 12/05/2000 SS N Antimony 0.68 J mg/kg
NDAHSS03 NDE009 12/05/2000 SS N Arsenic 33 = mg/kg
NDAHSS03 NDE009 12/05/2000 SS N Barium 130 J mg/kg
NDAHSS03 NDE009 12/05/2000 SS N Calcium 32000 = mg/kg
NDAHSS03 NDE009 12/05/2000 SS N Chromium, Total 10 J mg/kg
NDAHSS03 NDE009 12/05/2000 SS N Cobalt 4 J mg/kg
NDAHSS03 NDE009 12/05/2000 SS N Copper 100 = mg/kg
NDAHSS03 NDE009 12/05/2000 SS N Iron 12000 = mg/kg
NDAHSS03 NDE009 12/05/2000 SS N Lead 45 = mg/kg
NDAHSS03 NDE009 12/05/2000 SS N Magnesium 8400 = mg/kg
NDAHSS03 NDE009 12/05/2000 SS N Manganese 510 = mg/kg
NDAHSS03 NDE009 12/05/2000 SS N Mercury 0.024 J mg/kg
NDAHSS03 NDE009 12/05/2000 SS N Nickel 4.7 J mg/kg
NDAHSS03 NDE009 12/05/2000 SS N Potassium 3400 = mg/kg
NDAHSS03 NDE009 12/05/2000 SS N Selenium 0.65 J mg/kg
NDAHSS03 NDE009 12/05/2000 SS N Sodium 590 J mg/kg
NDAHSS03 NDE009 12/05/2000 SS N Vanadium 29 = mg/kg
NDAHSS03 NDE009 12/05/2000 SS N Zinc 110 = mg/kg
NDAHSS03A NDE178 12/05/2000 SS N Aluminum 4600 J mg/kg
NDAHSS03A NDE178 12/05/2000 SS N Antimony 6.3 J mg/kg
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TABLE 4-A
Surface Soil Analytical Detections
AOC H, Former NASD, Vieques, Puerto Rico

Station Sample Collection Date Matrix
Sample

Type Chemical Name Result Qualifier Unit
NDAHSS03A NDE178 12/05/2000 SS N Arsenic 2 J mg/kg
NDAHSS03A NDE178 12/05/2000 SS N Barium 69 = mg/kg
NDAHSS03A NDE178 12/05/2000 SS N Calcium 30000 = mg/kg
NDAHSS03A NDE178 12/05/2000 SS N Chromium, Total 46 = mg/kg
NDAHSS03A NDE178 12/05/2000 SS N Cobalt 6.3 J mg/kg
NDAHSS03A NDE178 12/05/2000 SS N Copper 48 = mg/kg
NDAHSS03A NDE178 12/05/2000 SS N Iron 39000 = mg/kg
NDAHSS03A NDE178 12/05/2000 SS N Lead 18 = mg/kg
NDAHSS03A NDE178 12/05/2000 SS N Magnesium 2600 = mg/kg
NDAHSS03A NDE178 12/05/2000 SS N Manganese 390 = mg/kg
NDAHSS03A NDE178 12/05/2000 SS N Mercury 0.014 J mg/kg
NDAHSS03A NDE178 12/05/2000 SS N Nickel 26 = mg/kg
NDAHSS03A NDE178 12/05/2000 SS N Potassium 1100 J mg/kg
NDAHSS03A NDE178 12/05/2000 SS N Sodium 310 J mg/kg
NDAHSS03A NDE178 12/05/2000 SS N Vanadium 27 = mg/kg
NDAHSS03A NDE178 12/05/2000 SS N Zinc 260 = mg/kg
NDAHSS04 NDE011 12/05/2000 SS N Aluminum 8400 = mg/kg
NDAHSS04 NDE011 12/05/2000 SS N Antimony 0.77 J mg/kg
NDAHSS04 NDE011 12/05/2000 SS N Arsenic 2.4 = mg/kg
NDAHSS04 NDE011 12/05/2000 SS N Barium 130 J mg/kg
NDAHSS04 NDE011 12/05/2000 SS N Calcium 21000 = mg/kg
NDAHSS04 NDE011 12/05/2000 SS N Chromium, Total 18 J mg/kg
NDAHSS04 NDE011 12/05/2000 SS N Cobalt 8.2 J mg/kg
NDAHSS04 NDE011 12/05/2000 SS N Copper 41 = mg/kg
NDAHSS04 NDE011 12/05/2000 SS N Iron 19000 = mg/kg
NDAHSS04 NDE011 12/05/2000 SS N Lead 52 = mg/kg
NDAHSS04 NDE011 12/05/2000 SS N Magnesium 5000 = mg/kg
NDAHSS04 NDE011 12/05/2000 SS N Manganese 580 = mg/kg
NDAHSS04 NDE011 12/05/2000 SS N Mercury 0.032 J mg/kg
NDAHSS04 NDE011 12/05/2000 SS N Nickel 9.3 = mg/kg
NDAHSS04 NDE011 12/05/2000 SS N Potassium 1900 = mg/kg
NDAHSS04 NDE011 12/05/2000 SS N Selenium 0.8 J mg/kg
NDAHSS04 NDE011 12/05/2000 SS N Sodium 460 J mg/kg
NDAHSS04 NDE011 12/05/2000 SS N Vanadium 45 = mg/kg
NDAHSS04 NDE011 12/05/2000 SS N Zinc 140 = mg/kg
NDAHSS04A NDE179 12/05/2000 SS N Aluminum 3400 J mg/kg
NDAHSS04A NDE179 12/05/2000 SS N Antimony 0.61 J mg/kg
NDAHSS04A NDE179 12/05/2000 SS N Arsenic 0.54 J mg/kg
NDAHSS04A NDE179 12/05/2000 SS N Barium 23 J mg/kg
NDAHSS04A NDE179 12/05/2000 SS N Calcium 34000 = mg/kg
NDAHSS04A NDE179 12/05/2000 SS N Chromium, Total 12 = mg/kg
NDAHSS04A NDE179 12/05/2000 SS N Cobalt 3.2 J mg/kg
NDAHSS04A NDE179 12/05/2000 SS N Copper 12 = mg/kg
NDAHSS04A NDE179 12/05/2000 SS N Iron 7700 = mg/kg
NDAHSS04A NDE179 12/05/2000 SS N Lead 8.3 = mg/kg
NDAHSS04A NDE179 12/05/2000 SS N Magnesium 2000 = mg/kg
NDAHSS04A NDE179 12/05/2000 SS N Manganese 140 = mg/kg
NDAHSS04A NDE179 12/05/2000 SS N Mercury 0.0049 J mg/kg
NDAHSS04A NDE179 12/05/2000 SS N Nickel 3.9 J mg/kg
NDAHSS04A NDE179 12/05/2000 SS N Potassium 860 J mg/kg
NDAHSS04A NDE179 12/05/2000 SS N Sodium 360 J mg/kg
NDAHSS04A NDE179 12/05/2000 SS N Vanadium 21 = mg/kg
NDAHSS04A NDE179 12/05/2000 SS N Zinc 100 = mg/kg
NDAHSS05 NDE013 12/05/2000 SS N Aluminum 9900 = mg/kg
NDAHSS05 NDE013 12/05/2000 SS N Antimony 1.2 J mg/kg
NDAHSS05 NDE013 12/05/2000 SS N Arsenic 3.5 = mg/kg
NDAHSS05 NDE013 12/05/2000 SS N Barium 140 J mg/kg
NDAHSS05 NDE013 12/05/2000 SS N Beryllium 0.12 J mg/kg
NDAHSS05 NDE013 12/05/2000 SS N Calcium 16000 = mg/kg
NDAHSS05 NDE013 12/05/2000 SS N Chromium, Total 14 J mg/kg
NDAHSS05 NDE013 12/05/2000 SS N Cobalt 8.6 J mg/kg
NDAHSS05 NDE013 12/05/2000 SS N Copper 28 = mg/kg
NDAHSS05 NDE013 12/05/2000 SS N Iron 23000 = mg/kg
NDAHSS05 NDE013 12/05/2000 SS N Lead 21 = mg/kg
NDAHSS05 NDE013 12/05/2000 SS N Magnesium 5900 = mg/kg
NDAHSS05 NDE013 12/05/2000 SS N Manganese 560 = mg/kg
NDAHSS05 NDE013 12/05/2000 SS N Mercury 0.037 J mg/kg
NDAHSS05 NDE013 12/05/2000 SS N Nickel 7.4 J mg/kg
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TABLE 4-A
Surface Soil Analytical Detections
AOC H, Former NASD, Vieques, Puerto Rico

Station Sample Collection Date Matrix
Sample

Type Chemical Name Result Qualifier Unit
NDAHSS05 NDE013 12/05/2000 SS N Potassium 1500 = mg/kg
NDAHSS05 NDE013 12/05/2000 SS N Selenium 1.4 = mg/kg
NDAHSS05 NDE013 12/05/2000 SS N Sodium 260 J mg/kg
NDAHSS05 NDE013 12/05/2000 SS N Vanadium 55 = mg/kg
NDAHSS05 NDE013 12/05/2000 SS N Zinc 97 = mg/kg
NDAHSS06 NDE015 12/05/2000 SS N Aluminum 11000 = mg/kg
NDAHSS06 NDE015 12/05/2000 SS N Antimony 2 J mg/kg
NDAHSS06 NDE015 12/05/2000 SS N Arsenic 2.2 = mg/kg
NDAHSS06 NDE015 12/05/2000 SS N Barium 50 J mg/kg
NDAHSS06 NDE015 12/05/2000 SS N Calcium 33000 = mg/kg
NDAHSS06 NDE015 12/05/2000 SS N Chromium, Total 36 J mg/kg
NDAHSS06 NDE015 12/05/2000 SS N Cobalt 9.1 J mg/kg
NDAHSS06 NDE015 12/05/2000 SS N Copper 34 = mg/kg
NDAHSS06 NDE015 12/05/2000 SS N Iron 19000 = mg/kg
NDAHSS06 NDE015 12/05/2000 SS N Lead 43 = mg/kg
NDAHSS06 NDE015 12/05/2000 SS N Magnesium 7700 = mg/kg
NDAHSS06 NDE015 12/05/2000 SS N Manganese 390 = mg/kg
NDAHSS06 NDE015 12/05/2000 SS N Mercury 0.021 J mg/kg
NDAHSS06 NDE015 12/05/2000 SS N Nickel 16 = mg/kg
NDAHSS06 NDE015 12/05/2000 SS N Potassium 1200 = mg/kg
NDAHSS06 NDE015 12/05/2000 SS N Selenium 0.98 J mg/kg
NDAHSS06 NDE015 12/05/2000 SS N Sodium 300 J mg/kg
NDAHSS06 NDE015 12/05/2000 SS N Vanadium 54 = mg/kg
NDAHSS06 NDE015 12/05/2000 SS N Zinc 130 = mg/kg
NDAHSS07 NDE017 12/05/2000 SS N Aluminum 9300 = mg/kg
NDAHSS07 NDE017 12/05/2000 SS N Antimony 1.2 J mg/kg
NDAHSS07 NDE017 12/05/2000 SS N Arsenic 1.9 J mg/kg
NDAHSS07 NDE017 12/05/2000 SS N Barium 110 J mg/kg
NDAHSS07 NDE017 12/05/2000 SS N Calcium 17000 = mg/kg
NDAHSS07 NDE017 12/05/2000 SS N Chromium, Total 20 J mg/kg
NDAHSS07 NDE017 12/05/2000 SS N Cobalt 7.2 J mg/kg
NDAHSS07 NDE017 12/05/2000 SS N Copper 42 = mg/kg
NDAHSS07 NDE017 12/05/2000 SS N Iron 17000 = mg/kg
NDAHSS07 NDE017 12/05/2000 SS N Lead 47 = mg/kg
NDAHSS07 NDE017 12/05/2000 SS N Magnesium 5600 = mg/kg
NDAHSS07 NDE017 12/05/2000 SS N Manganese 390 = mg/kg
NDAHSS07 NDE017 12/05/2000 SS N Mercury 0.025 J mg/kg
NDAHSS07 NDE017 12/05/2000 SS N Nickel 10 = mg/kg
NDAHSS07 NDE017 12/05/2000 SS N Potassium 1200 = mg/kg
NDAHSS07 NDE017 12/05/2000 SS N Selenium 1.1 J mg/kg
NDAHSS07 NDE017 12/05/2000 SS N Silver 0.17 J mg/kg
NDAHSS07 NDE017 12/05/2000 SS N Sodium 270 J mg/kg
NDAHSS07 NDE017 12/05/2000 SS N Vanadium 41 = mg/kg
NDAHSS07 NDE017 12/05/2000 SS N Zinc 130 = mg/kg
NDAHSS08 NDE019 12/05/2000 SS N Aluminum 5300 = mg/kg
NDAHSS08 NDE019 12/05/2000 SS N Antimony 0.36 J mg/kg
NDAHSS08 NDE019 12/05/2000 SS N Arsenic 1.4 J mg/kg
NDAHSS08 NDE019 12/05/2000 SS N Barium 110 J mg/kg
NDAHSS08 NDE019 12/05/2000 SS N Beryllium 0.15 J mg/kg
NDAHSS08 NDE019 12/05/2000 SS N Calcium 34000 = mg/kg
NDAHSS08 NDE019 12/05/2000 SS N Chromium, Total 7.9 J mg/kg
NDAHSS08 NDE019 12/05/2000 SS N Cobalt 4.2 J mg/kg
NDAHSS08 NDE019 12/05/2000 SS N Copper 50 = mg/kg
NDAHSS08 NDE019 12/05/2000 SS N Iron 12000 = mg/kg
NDAHSS08 NDE019 12/05/2000 SS N Lead 48 = mg/kg
NDAHSS08 NDE019 12/05/2000 SS N Magnesium 3600 = mg/kg
NDAHSS08 NDE019 12/05/2000 SS N Manganese 390 = mg/kg
NDAHSS08 NDE019 12/05/2000 SS N Mercury 0.041 J mg/kg
NDAHSS08 NDE019 12/05/2000 SS N Nickel 4 J mg/kg
NDAHSS08 NDE019 12/05/2000 SS N Potassium 2600 = mg/kg
NDAHSS08 NDE019 12/05/2000 SS N Sodium 420 J mg/kg
NDAHSS08 NDE019 12/05/2000 SS N Vanadium 29 = mg/kg
NDAHSS08 NDE019 12/05/2000 SS N Zinc 130 = mg/kg
NDAHSS09 NDE021 12/05/2000 SS N Aluminum 6600 = mg/kg
NDAHSS09 NDE021 12/05/2000 SS N Antimony 0.77 J mg/kg
NDAHSS09 NDE021 12/05/2000 SS N Arsenic 6.2 = mg/kg
NDAHSS09 NDE021 12/05/2000 SS N Barium 76 J mg/kg
NDAHSS09 NDE021 12/05/2000 SS N Beryllium 0.18 J mg/kg
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TABLE 4-A
Surface Soil Analytical Detections
AOC H, Former NASD, Vieques, Puerto Rico

Station Sample Collection Date Matrix
Sample

Type Chemical Name Result Qualifier Unit
NDAHSS09 NDE021 12/05/2000 SS N Calcium 15000 = mg/kg
NDAHSS09 NDE021 12/05/2000 SS N Chromium, Total 17 J mg/kg
NDAHSS09 NDE021 12/05/2000 SS N Cobalt 6.7 J mg/kg
NDAHSS09 NDE021 12/05/2000 SS N Copper 36 = mg/kg
NDAHSS09 NDE021 12/05/2000 SS N Iron 17000 = mg/kg
NDAHSS09 NDE021 12/05/2000 SS N Lead 63 = mg/kg
NDAHSS09 NDE021 12/05/2000 SS N Magnesium 2900 = mg/kg
NDAHSS09 NDE021 12/05/2000 SS N Manganese 370 = mg/kg
NDAHSS09 NDE021 12/05/2000 SS N Mercury 0.051 = mg/kg
NDAHSS09 NDE021 12/05/2000 SS N Nickel 8.4 J mg/kg
NDAHSS09 NDE021 12/05/2000 SS N Potassium 1600 = mg/kg
NDAHSS09 NDE021 12/05/2000 SS N Selenium 0.62 J mg/kg
NDAHSS09 NDE021 12/05/2000 SS N Sodium 260 J mg/kg
NDAHSS09 NDE021 12/05/2000 SS N Vanadium 36 = mg/kg
NDAHSS09 NDE021 12/05/2000 SS N Zinc 140 = mg/kg
NDAHSS10 NDE023 12/05/2000 SS N Aluminum 7100 = mg/kg
NDAHSS10 NDE023 12/05/2000 SS N Antimony 0.47 J mg/kg
NDAHSS10 NDE023 12/05/2000 SS N Arsenic 67 = mg/kg
NDAHSS10 NDE023 12/05/2000 SS N Barium 290 J mg/kg
NDAHSS10 NDE023 12/05/2000 SS N Beryllium 0.26 J mg/kg
NDAHSS10 NDE023 12/05/2000 SS N Calcium 9000 = mg/kg
NDAHSS10 NDE023 12/05/2000 SS N Chromium, Total 16 J mg/kg
NDAHSS10 NDE023 12/05/2000 SS N Cobalt 9 J mg/kg
NDAHSS10 NDE023 12/05/2000 SS N Copper 87 = mg/kg
NDAHSS10 NDE023 12/05/2000 SS N Iron 21000 = mg/kg
NDAHSS10 NDE023 12/05/2000 SS N Lead 29 = mg/kg
NDAHSS10 NDE023 12/05/2000 SS N Magnesium 2800 = mg/kg
NDAHSS10 NDE023 12/05/2000 SS N Manganese 720 = mg/kg
NDAHSS10 NDE023 12/05/2000 SS N Mercury 0.035 J mg/kg
NDAHSS10 NDE023 12/05/2000 SS N Nickel 7.2 J mg/kg
NDAHSS10 NDE023 12/05/2000 SS N Potassium 1600 = mg/kg
NDAHSS10 NDE023 12/05/2000 SS N Selenium 0.82 J mg/kg
NDAHSS10 NDE023 12/05/2000 SS N Sodium 130 J mg/kg
NDAHSS10 NDE023 12/05/2000 SS N Vanadium 62 = mg/kg
NDAHSS10 NDE023 12/05/2000 SS N Zinc 95 = mg/kg
NDAHSS11 NDE026 12/05/2000 SS N Aluminum 8100 J mg/kg
NDAHSS11 NDE026 12/05/2000 SS N Arsenic 1.3 J mg/kg
NDAHSS11 NDE026 12/05/2000 SS N Barium 57 = mg/kg
NDAHSS11 NDE026 12/05/2000 SS N Beryllium 0.11 J mg/kg
NDAHSS11 NDE026 12/05/2000 SS N Calcium 7300 = mg/kg
NDAHSS11 NDE026 12/05/2000 SS N Chromium, Total 13 = mg/kg
NDAHSS11 NDE026 12/05/2000 SS N Cobalt 7.6 J mg/kg
NDAHSS11 NDE026 12/05/2000 SS N Copper 26 = mg/kg
NDAHSS11 NDE026 12/05/2000 SS N Iron 18000 = mg/kg
NDAHSS11 NDE026 12/05/2000 SS N Lead 11 = mg/kg
NDAHSS11 NDE026 12/05/2000 SS N Magnesium 3800 = mg/kg
NDAHSS11 NDE026 12/05/2000 SS N Manganese 410 = mg/kg
NDAHSS11 NDE026 12/05/2000 SS N Mercury 0.043 J mg/kg
NDAHSS11 NDE026 12/05/2000 SS N Nickel 6.2 J mg/kg
NDAHSS11 NDE026 12/05/2000 SS N Potassium 1500 J mg/kg
NDAHSS11 NDE026 12/05/2000 SS N Sodium 110 J mg/kg
NDAHSS11 NDE026 12/05/2000 SS N Vanadium 49 = mg/kg
NDAHSS11 NDE026 12/05/2000 SS N Zinc 50 = mg/kg
NDAHSS12 NDE028 12/05/2000 SS N Aluminum 7100 J mg/kg
NDAHSS12 NDE028 12/05/2000 SS N Arsenic 1.7 J mg/kg
NDAHSS12 NDE028 12/05/2000 SS N Barium 52 = mg/kg
NDAHSS12 NDE028 12/05/2000 SS N Calcium 8100 = mg/kg
NDAHSS12 NDE028 12/05/2000 SS N Chromium, Total 12 = mg/kg
NDAHSS12 NDE028 12/05/2000 SS N Cobalt 7.1 J mg/kg
NDAHSS12 NDE028 12/05/2000 SS N Copper 19 = mg/kg
NDAHSS12 NDE028 12/05/2000 SS N Iron 17000 = mg/kg
NDAHSS12 NDE028 12/05/2000 SS N Lead 12 = mg/kg
NDAHSS12 NDE028 12/05/2000 SS N Magnesium 3600 = mg/kg
NDAHSS12 NDE028 12/05/2000 SS N Manganese 370 = mg/kg
NDAHSS12 NDE028 12/05/2000 SS N Mercury 0.041 J mg/kg
NDAHSS12 NDE028 12/05/2000 SS N Nickel 6.1 J mg/kg
NDAHSS12 NDE028 12/05/2000 SS N Potassium 1200 J mg/kg
NDAHSS12 NDE028 12/05/2000 SS N Sodium 140 J mg/kg
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Station Sample Collection Date Matrix
Sample
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NDAHSS12 NDE028 12/05/2000 SS N Vanadium 46 = mg/kg
NDAHSS12 NDE028 12/05/2000 SS N Zinc 51 = mg/kg
NDAHSS13 NDE030 12/05/2000 SS N Aluminum 6700 J mg/kg
NDAHSS13 NDE030 12/05/2000 SS N Arsenic 1.5 J mg/kg
NDAHSS13 NDE030 12/05/2000 SS N Barium 52 = mg/kg
NDAHSS13 NDE030 12/05/2000 SS N Calcium 8200 = mg/kg
NDAHSS13 NDE030 12/05/2000 SS N Chromium, Total 11 = mg/kg
NDAHSS13 NDE030 12/05/2000 SS N Cobalt 6.8 J mg/kg
NDAHSS13 NDE030 12/05/2000 SS N Copper 19 = mg/kg
NDAHSS13 NDE030 12/05/2000 SS N Iron 16000 = mg/kg
NDAHSS13 NDE030 12/05/2000 SS N Lead 11 = mg/kg
NDAHSS13 NDE030 12/05/2000 SS N Magnesium 3300 = mg/kg
NDAHSS13 NDE030 12/05/2000 SS N Manganese 360 = mg/kg
NDAHSS13 NDE030 12/05/2000 SS N Mercury 0.05 = mg/kg
NDAHSS13 NDE030 12/05/2000 SS N Nickel 5.5 J mg/kg
NDAHSS13 NDE030 12/05/2000 SS N Potassium 1200 J mg/kg
NDAHSS13 NDE030 12/05/2000 SS N Sodium 130 J mg/kg
NDAHSS13 NDE030 12/05/2000 SS N Vanadium 44 = mg/kg
NDAHSS13 NDE030 12/05/2000 SS N Zinc 49 = mg/kg
NDAHSS14 NDE032 12/05/2000 SS N Aluminum 5900 J mg/kg
NDAHSS14 NDE032 12/05/2000 SS N Arsenic 1.1 J mg/kg
NDAHSS14 NDE032 12/05/2000 SS N Barium 51 = mg/kg
NDAHSS14 NDE032 12/05/2000 SS N Calcium 8900 = mg/kg
NDAHSS14 NDE032 12/05/2000 SS N Chromium, Total 13 = mg/kg
NDAHSS14 NDE032 12/05/2000 SS N Cobalt 5.9 J mg/kg
NDAHSS14 NDE032 12/05/2000 SS N Copper 20 = mg/kg
NDAHSS14 NDE032 12/05/2000 SS N Iron 20000 = mg/kg
NDAHSS14 NDE032 12/05/2000 SS N Lead 15 = mg/kg
NDAHSS14 NDE032 12/05/2000 SS N Magnesium 2700 = mg/kg
NDAHSS14 NDE032 12/05/2000 SS N Manganese 340 = mg/kg
NDAHSS14 NDE032 12/05/2000 SS N Mercury 0.029 J mg/kg
NDAHSS14 NDE032 12/05/2000 SS N Nickel 5.5 J mg/kg
NDAHSS14 NDE032 12/05/2000 SS N Potassium 1200 J mg/kg
NDAHSS14 NDE032 12/05/2000 SS N Sodium 110 J mg/kg
NDAHSS14 NDE032 12/05/2000 SS N Vanadium 48 = mg/kg
NDAHSS14 NDE032 12/05/2000 SS N Zinc 68 = mg/kg
NDAHSS15 NDE034 12/05/2000 SS N Aluminum 6200 J mg/kg
NDAHSS15 NDE034 12/05/2000 SS N Arsenic 1 J mg/kg
NDAHSS15 NDE034 12/05/2000 SS N Barium 50 = mg/kg
NDAHSS15 NDE034 12/05/2000 SS N Calcium 20000 = mg/kg
NDAHSS15 NDE034 12/05/2000 SS N Chromium, Total 13 = mg/kg
NDAHSS15 NDE034 12/05/2000 SS N Cobalt 6.3 J mg/kg
NDAHSS15 NDE034 12/05/2000 SS N Copper 19 = mg/kg
NDAHSS15 NDE034 12/05/2000 SS N Iron 17000 = mg/kg
NDAHSS15 NDE034 12/05/2000 SS N Lead 13 = mg/kg
NDAHSS15 NDE034 12/05/2000 SS N Magnesium 2900 = mg/kg
NDAHSS15 NDE034 12/05/2000 SS N Manganese 340 = mg/kg
NDAHSS15 NDE034 12/05/2000 SS N Mercury 0.019 J mg/kg
NDAHSS15 NDE034 12/05/2000 SS N Nickel 4.8 J mg/kg
NDAHSS15 NDE034 12/05/2000 SS N Potassium 1300 J mg/kg
NDAHSS15 NDE034 12/05/2000 SS N Sodium 220 J mg/kg
NDAHSS15 NDE034 12/05/2000 SS N Vanadium 51 = mg/kg
NDAHSS15 NDE034 12/05/2000 SS N Zinc 88 = mg/kg
NDAHSS16 NDE037 12/05/2000 SS N Aluminum 7300 J mg/kg
NDAHSS16 NDE037 12/05/2000 SS N Arsenic 4.7 = mg/kg
NDAHSS16 NDE037 12/05/2000 SS N Barium 66 = mg/kg
NDAHSS16 NDE037 12/05/2000 SS N Beryllium 0.11 J mg/kg
NDAHSS16 NDE037 12/05/2000 SS N Calcium 13000 = mg/kg
NDAHSS16 NDE037 12/05/2000 SS N Chromium, Total 14 = mg/kg
NDAHSS16 NDE037 12/05/2000 SS N Cobalt 7.1 J mg/kg
NDAHSS16 NDE037 12/05/2000 SS N Copper 23 = mg/kg
NDAHSS16 NDE037 12/05/2000 SS N Iron 15000 = mg/kg
NDAHSS16 NDE037 12/05/2000 SS N Lead 16 = mg/kg
NDAHSS16 NDE037 12/05/2000 SS N Magnesium 3800 = mg/kg
NDAHSS16 NDE037 12/05/2000 SS N Manganese 410 = mg/kg
NDAHSS16 NDE037 12/05/2000 SS N Mercury 0.04 J mg/kg
NDAHSS16 NDE037 12/05/2000 SS N Nickel 7 J mg/kg
NDAHSS16 NDE037 12/05/2000 SS N Potassium 1300 J mg/kg
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AOC H, Former NASD, Vieques, Puerto Rico

Station Sample Collection Date Matrix
Sample

Type Chemical Name Result Qualifier Unit
NDAHSS16 NDE037 12/05/2000 SS N Sodium 200 J mg/kg
NDAHSS16 NDE037 12/05/2000 SS N Vanadium 43 = mg/kg
NDAHSS16 NDE037 12/05/2000 SS N Zinc 62 = mg/kg
NDAHSS17 NDAHSS17-R01 08/26/2003 SS N Aluminum 9300 = mg/kg
NDAHSS17 NDAHSS17-R01 08/26/2003 SS N Antimony 0.394 J mg/kg
NDAHSS17 NDAHSS17-R01 08/26/2003 SS N Arsenic 1.18 J mg/kg
NDAHSS17 NDAHSS17-R01 08/26/2003 SS N Barium 60.4 = mg/kg
NDAHSS17 NDAHSS17-R01 08/26/2003 SS N Beryllium 0.143 J mg/kg
NDAHSS17 NDAHSS17-R01 08/26/2003 SS N Cadmium 0.0466 J mg/kg
NDAHSS17 NDAHSS17-R01 08/26/2003 SS N Calcium 4460 = mg/kg
NDAHSS17 NDAHSS17-R01 08/26/2003 SS N Chromium, Total 15.4 = mg/kg
NDAHSS17 NDAHSS17-R01 08/26/2003 SS N Cobalt 7.72 J mg/kg
NDAHSS17 NDAHSS17-R01 08/26/2003 SS N Copper 25.6 = mg/kg
NDAHSS17 NDAHSS17-R01 08/26/2003 SS N Iron 18100 J mg/kg
NDAHSS17 NDAHSS17-R01 08/26/2003 SS N Lead 16.4 = mg/kg
NDAHSS17 NDAHSS17-R01 08/26/2003 SS N Magnesium 3460 = mg/kg
NDAHSS17 NDAHSS17-R01 08/26/2003 SS N Manganese 441 = mg/kg
NDAHSS17 NDAHSS17-R01 08/26/2003 SS N Mercury 0.0308 J mg/kg
NDAHSS17 NDAHSS17-R01 08/26/2003 SS N Nickel 7.56 = mg/kg
NDAHSS17 NDAHSS17-R01 08/26/2003 SS N Potassium 1550 = mg/kg
NDAHSS17 NDAHSS17-R01 08/26/2003 SS N Selenium 0.47 J mg/kg
NDAHSS17 NDAHSS17-R01 08/26/2003 SS N Silver 0.0709 J mg/kg
NDAHSS17 NDAHSS17-R01 08/26/2003 SS N Sodium 187 J mg/kg
NDAHSS17 NDAHSS17-R01 08/26/2003 SS N Thallium 0.944 J mg/kg
NDAHSS17 NDAHSS17-R01 08/26/2003 SS N Vanadium 51.6 = mg/kg
NDAHSS17 NDAHSS17-R01 08/26/2003 SS N Zinc 61.8 J mg/kg
NDAHSS18 NDAHSS18-R01 08/26/2003 SS N Aluminum 10400 = mg/kg
NDAHSS18 NDAHSS18-R01 08/26/2003 SS N Antimony 0.882 J mg/kg
NDAHSS18 NDAHSS18-R01 08/26/2003 SS N Arsenic 1.12 J mg/kg
NDAHSS18 NDAHSS18-R01 08/26/2003 SS N Barium 36.7 = mg/kg
NDAHSS18 NDAHSS18-R01 08/26/2003 SS N Beryllium 0.101 J mg/kg
NDAHSS18 NDAHSS18-R01 08/26/2003 SS N Cadmium 0.0742 J mg/kg
NDAHSS18 NDAHSS18-R01 08/26/2003 SS N Calcium 6830 = mg/kg
NDAHSS18 NDAHSS18-R01 08/26/2003 SS N Chromium, Total 23.9 = mg/kg
NDAHSS18 NDAHSS18-R01 08/26/2003 SS N Cobalt 8.42 J mg/kg
NDAHSS18 NDAHSS18-R01 08/26/2003 SS N Copper 26.4 = mg/kg
NDAHSS18 NDAHSS18-R01 08/26/2003 SS N Iron 22400 J mg/kg
NDAHSS18 NDAHSS18-R01 08/26/2003 SS N Lead 16.6 = mg/kg
NDAHSS18 NDAHSS18-R01 08/26/2003 SS N Magnesium 7220 = mg/kg
NDAHSS18 NDAHSS18-R01 08/26/2003 SS N Manganese 368 = mg/kg
NDAHSS18 NDAHSS18-R01 08/26/2003 SS N Mercury 0.00904 J mg/kg
NDAHSS18 NDAHSS18-R01 08/26/2003 SS N Nickel 13.8 = mg/kg
NDAHSS18 NDAHSS18-R01 08/26/2003 SS N Potassium 1100 = mg/kg
NDAHSS18 NDAHSS18-R01 08/26/2003 SS N Selenium 0.382 J mg/kg
NDAHSS18 NDAHSS18-R01 08/26/2003 SS N Silver 0.0702 J mg/kg
NDAHSS18 NDAHSS18-R01 08/26/2003 SS N Sodium 252 J mg/kg
NDAHSS18 NDAHSS18-R01 08/26/2003 SS N Thallium 1.16 J mg/kg
NDAHSS18 NDAHSS18-R01 08/26/2003 SS N Vanadium 51.3 = mg/kg
NDAHSS18 NDAHSS18-R01 08/26/2003 SS N Zinc 59.1 J mg/kg
NDAHSS19 NDAHSS19-R01 08/26/2003 SS N Aluminum 9760 = mg/kg
NDAHSS19 NDAHSS19-R01 08/26/2003 SS N Antimony 1.17 J mg/kg
NDAHSS19 NDAHSS19-R01 08/26/2003 SS N Arsenic 0.715 J mg/kg
NDAHSS19 NDAHSS19-R01 08/26/2003 SS N Barium 76.5 = mg/kg
NDAHSS19 NDAHSS19-R01 08/26/2003 SS N Beryllium 0.133 J mg/kg
NDAHSS19 NDAHSS19-R01 08/26/2003 SS N Cadmium 0.11 J mg/kg
NDAHSS19 NDAHSS19-R01 08/26/2003 SS N Calcium 4840 = mg/kg
NDAHSS19 NDAHSS19-R01 08/26/2003 SS N Chromium, Total 23.7 = mg/kg
NDAHSS19 NDAHSS19-R01 08/26/2003 SS N Cobalt 10.2 J mg/kg
NDAHSS19 NDAHSS19-R01 08/26/2003 SS N Copper 30.9 = mg/kg
NDAHSS19 NDAHSS19-R01 08/26/2003 SS N Iron 20600 J mg/kg
NDAHSS19 NDAHSS19-R01 08/26/2003 SS N Lead 26.9 = mg/kg
NDAHSS19 NDAHSS19-R01 08/26/2003 SS N Magnesium 4750 = mg/kg
NDAHSS19 NDAHSS19-R01 08/26/2003 SS N Manganese 636 = mg/kg
NDAHSS19 NDAHSS19-R01 08/26/2003 SS N Mercury 0.0227 J mg/kg
NDAHSS19 NDAHSS19-R01 08/26/2003 SS N Nickel 10.3 = mg/kg
NDAHSS19 NDAHSS19-R01 08/26/2003 SS N Potassium 1330 = mg/kg
NDAHSS19 NDAHSS19-R01 08/26/2003 SS N Selenium 0.677 J mg/kg
NDAHSS19 NDAHSS19-R01 08/26/2003 SS N Silver 0.0346 J mg/kg
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NDAHSS19 NDAHSS19-R01 08/26/2003 SS N Sodium 268 J mg/kg
NDAHSS19 NDAHSS19-R01 08/26/2003 SS N Thallium 0.867 J mg/kg
NDAHSS19 NDAHSS19-R01 08/26/2003 SS N Vanadium 61 = mg/kg
NDAHSS19 NDAHSS19-R01 08/26/2003 SS N Zinc 86.3 J mg/kg
NDAHSS20 NDAHFD04P-R01 08/26/2003 SS FD Aluminum 8710 = mg/kg
NDAHSS20 NDAHSS20-R01 08/26/2003 SS N Aluminum 9140 = mg/kg
NDAHSS20 NDAHFD04P-R01 08/26/2003 SS FD Antimony 0.492 J mg/kg
NDAHSS20 NDAHSS20-R01 08/26/2003 SS N Antimony 0.393 J mg/kg
NDAHSS20 NDAHFD04P-R01 08/26/2003 SS FD Arsenic 1.1 J mg/kg
NDAHSS20 NDAHSS20-R01 08/26/2003 SS N Arsenic 1.58 J mg/kg
NDAHSS20 NDAHFD04P-R01 08/26/2003 SS FD Barium 40.7 = mg/kg
NDAHSS20 NDAHSS20-R01 08/26/2003 SS N Barium 41.5 = mg/kg
NDAHSS20 NDAHFD04P-R01 08/26/2003 SS FD Beryllium 0.084 J mg/kg
NDAHSS20 NDAHSS20-R01 08/26/2003 SS N Beryllium 0.0904 J mg/kg
NDAHSS20 NDAHFD04P-R01 08/26/2003 SS FD Cadmium 0.069 J mg/kg
NDAHSS20 NDAHSS20-R01 08/26/2003 SS N Cadmium 0.0873 J mg/kg
NDAHSS20 NDAHFD04P-R01 08/26/2003 SS FD Calcium 11200 = mg/kg
NDAHSS20 NDAHSS20-R01 08/26/2003 SS N Calcium 13100 = mg/kg
NDAHSS20 NDAHSS20-R01 08/26/2003 SS N Chromium, Total 22.4 = mg/kg
NDAHSS20 NDAHFD04P-R01 08/26/2003 SS FD Chromium, Total 17 = mg/kg
NDAHSS20 NDAHFD04P-R01 08/26/2003 SS FD Cobalt 6.42 J mg/kg
NDAHSS20 NDAHSS20-R01 08/26/2003 SS N Cobalt 7.99 J mg/kg
NDAHSS20 NDAHFD04P-R01 08/26/2003 SS FD Copper 19.6 = mg/kg
NDAHSS20 NDAHSS20-R01 08/26/2003 SS N Copper 22.2 = mg/kg
NDAHSS20 NDAHFD04P-R01 08/26/2003 SS FD Iron 14100 = mg/kg
NDAHSS20 NDAHSS20-R01 08/26/2003 SS N Iron 17100 J mg/kg
NDAHSS20 NDAHFD04P-R01 08/26/2003 SS FD Lead 20.8 J mg/kg
NDAHSS20 NDAHSS20-R01 08/26/2003 SS N Lead 52.4 = mg/kg
NDAHSS20 NDAHFD04P-R01 08/26/2003 SS FD Magnesium 4680 = mg/kg
NDAHSS20 NDAHSS20-R01 08/26/2003 SS N Magnesium 6130 = mg/kg
NDAHSS20 NDAHFD04P-R01 08/26/2003 SS FD Manganese 336 J mg/kg
NDAHSS20 NDAHSS20-R01 08/26/2003 SS N Manganese 369 = mg/kg
NDAHSS20 NDAHFD04P-R01 08/26/2003 SS FD Mercury 0.0221 J mg/kg
NDAHSS20 NDAHSS20-R01 08/26/2003 SS N Mercury 0.0231 J mg/kg
NDAHSS20 NDAHFD04P-R01 08/26/2003 SS FD Nickel 9.31 = mg/kg
NDAHSS20 NDAHSS20-R01 08/26/2003 SS N Nickel 12.3 = mg/kg
NDAHSS20 NDAHFD04P-R01 08/26/2003 SS FD Potassium 1230 = mg/kg
NDAHSS20 NDAHSS20-R01 08/26/2003 SS N Potassium 1310 = mg/kg
NDAHSS20 NDAHFD04P-R01 08/26/2003 SS FD Selenium 0.369 J mg/kg
NDAHSS20 NDAHSS20-R01 08/26/2003 SS N Selenium 0.657 J mg/kg
NDAHSS20 NDAHFD04P-R01 08/26/2003 SS FD Silver 0.0491 J mg/kg
NDAHSS20 NDAHFD04P-R01 08/26/2003 SS FD Sodium 371 J mg/kg
NDAHSS20 NDAHSS20-R01 08/26/2003 SS N Sodium 262 J mg/kg
NDAHSS20 NDAHFD04P-R01 08/26/2003 SS FD Thallium 0.62 J mg/kg
NDAHSS20 NDAHSS20-R01 08/26/2003 SS N Thallium 0.611 J mg/kg
NDAHSS20 NDAHFD04P-R01 08/26/2003 SS FD Vanadium 40.8 = mg/kg
NDAHSS20 NDAHSS20-R01 08/26/2003 SS N Vanadium 48.9 = mg/kg
NDAHSS20 NDAHFD04P-R01 08/26/2003 SS FD Zinc 60.3 = mg/kg
NDAHSS20 NDAHSS20-R01 08/26/2003 SS N Zinc 65.1 J mg/kg
NDAHSS21 NDAHSS21-R01 08/26/2003 SS N Aluminum 5720 = mg/kg
NDAHSS21 NDAHSS21-R01 08/26/2003 SS N Antimony 0.362 J mg/kg
NDAHSS21 NDAHSS21-R01 08/26/2003 SS N Arsenic 1.92 = mg/kg
NDAHSS21 NDAHSS21-R01 08/26/2003 SS N Barium 61.7 = mg/kg
NDAHSS21 NDAHSS21-R01 08/26/2003 SS N Beryllium 0.1 J mg/kg
NDAHSS21 NDAHSS21-R01 08/26/2003 SS N Cadmium 0.116 J mg/kg
NDAHSS21 NDAHSS21-R01 08/26/2003 SS N Calcium 20300 = mg/kg
NDAHSS21 NDAHSS21-R01 08/26/2003 SS N Chromium, Total 7.83 = mg/kg
NDAHSS21 NDAHSS21-R01 08/26/2003 SS N Cobalt 5.16 J mg/kg
NDAHSS21 NDAHSS21-R01 08/26/2003 SS N Copper 22.2 = mg/kg
NDAHSS21 NDAHSS21-R01 08/26/2003 SS N Iron 14600 J mg/kg
NDAHSS21 NDAHSS21-R01 08/26/2003 SS N Lead 27 = mg/kg
NDAHSS21 NDAHSS21-R01 08/26/2003 SS N Magnesium 2330 = mg/kg
NDAHSS21 NDAHSS21-R01 08/26/2003 SS N Manganese 313 = mg/kg
NDAHSS21 NDAHSS21-R01 08/26/2003 SS N Mercury 0.0367 J mg/kg
NDAHSS21 NDAHSS21-R01 08/26/2003 SS N Nickel 3.55 J mg/kg
NDAHSS21 NDAHSS21-R01 08/26/2003 SS N Potassium 1500 = mg/kg
NDAHSS21 NDAHSS21-R01 08/26/2003 SS N Selenium 0.449 J mg/kg
NDAHSS21 NDAHSS21-R01 08/26/2003 SS N Sodium 244 J mg/kg
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TABLE 4-A
Surface Soil Analytical Detections
AOC H, Former NASD, Vieques, Puerto Rico

Station Sample Collection Date Matrix
Sample

Type Chemical Name Result Qualifier Unit
NDAHSS21 NDAHSS21-R01 08/26/2003 SS N Thallium 0.671 J mg/kg
NDAHSS21 NDAHSS21-R01 08/26/2003 SS N Vanadium 40.4 = mg/kg
NDAHSS21 NDAHSS21-R01 08/26/2003 SS N Zinc 87.3 J mg/kg
NDAHSS22 NDAHSS22-R01 08/26/2003 SS N Aluminum 6990 = mg/kg
NDAHSS22 NDAHSS22-R01 08/26/2003 SS N Antimony 0.585 J mg/kg
NDAHSS22 NDAHSS22-R01 08/26/2003 SS N Arsenic 1.79 = mg/kg
NDAHSS22 NDAHSS22-R01 08/26/2003 SS N Barium 56.1 = mg/kg
NDAHSS22 NDAHSS22-R01 08/26/2003 SS N Beryllium 0.114 J mg/kg
NDAHSS22 NDAHSS22-R01 08/26/2003 SS N Cadmium 0.135 J mg/kg
NDAHSS22 NDAHSS22-R01 08/26/2003 SS N Calcium 29600 = mg/kg
NDAHSS22 NDAHSS22-R01 08/26/2003 SS N Chromium, Total 10.9 = mg/kg
NDAHSS22 NDAHSS22-R01 08/26/2003 SS N Cobalt 5.58 J mg/kg
NDAHSS22 NDAHSS22-R01 08/26/2003 SS N Copper 23 = mg/kg
NDAHSS22 NDAHSS22-R01 08/26/2003 SS N Iron 14400 = mg/kg
NDAHSS22 NDAHSS22-R01 08/26/2003 SS N Lead 23.7 J mg/kg
NDAHSS22 NDAHSS22-R01 08/26/2003 SS N Magnesium 3320 = mg/kg
NDAHSS22 NDAHSS22-R01 08/26/2003 SS N Manganese 325 J mg/kg
NDAHSS22 NDAHSS22-R01 08/26/2003 SS N Mercury 0.0303 = mg/kg
NDAHSS22 NDAHSS22-R01 08/26/2003 SS N Nickel 4.81 J mg/kg
NDAHSS22 NDAHSS22-R01 08/26/2003 SS N Potassium 1950 = mg/kg
NDAHSS22 NDAHSS22-R01 08/26/2003 SS N Selenium 0.38 J mg/kg
NDAHSS22 NDAHSS22-R01 08/26/2003 SS N Silver 0.0511 J mg/kg
NDAHSS22 NDAHSS22-R01 08/26/2003 SS N Sodium 349 J mg/kg
NDAHSS22 NDAHSS22-R01 08/26/2003 SS N Thallium 0.429 J mg/kg
NDAHSS22 NDAHSS22-R01 08/26/2003 SS N Vanadium 43.2 = mg/kg
NDAHSS22 NDAHSS22-R01 08/26/2003 SS N Zinc 71.1 = mg/kg
NDAHSS23 NDAHSS23-R01 08/26/2003 SS N Aluminum 6850 = mg/kg
NDAHSS23 NDAHSS23-R01 08/26/2003 SS N Antimony 0.393 J mg/kg
NDAHSS23 NDAHSS23-R01 08/26/2003 SS N Arsenic 1.13 J mg/kg
NDAHSS23 NDAHSS23-R01 08/26/2003 SS N Barium 52.1 = mg/kg
NDAHSS23 NDAHSS23-R01 08/26/2003 SS N Beryllium 0.112 J mg/kg
NDAHSS23 NDAHSS23-R01 08/26/2003 SS N Cadmium 0.0699 J mg/kg
NDAHSS23 NDAHSS23-R01 08/26/2003 SS N Calcium 21700 = mg/kg
NDAHSS23 NDAHSS23-R01 08/26/2003 SS N Chromium, Total 9.51 = mg/kg
NDAHSS23 NDAHSS23-R01 08/26/2003 SS N Cobalt 5.7 J mg/kg
NDAHSS23 NDAHSS23-R01 08/26/2003 SS N Copper 20.3 = mg/kg
NDAHSS23 NDAHSS23-R01 08/26/2003 SS N Iron 13400 = mg/kg
NDAHSS23 NDAHSS23-R01 08/26/2003 SS N Lead 18.3 J mg/kg
NDAHSS23 NDAHSS23-R01 08/26/2003 SS N Magnesium 2670 = mg/kg
NDAHSS23 NDAHSS23-R01 08/26/2003 SS N Manganese 352 J mg/kg
NDAHSS23 NDAHSS23-R01 08/26/2003 SS N Mercury 0.0383 = mg/kg
NDAHSS23 NDAHSS23-R01 08/26/2003 SS N Nickel 4.1 J mg/kg
NDAHSS23 NDAHSS23-R01 08/26/2003 SS N Potassium 1380 = mg/kg
NDAHSS23 NDAHSS23-R01 08/26/2003 SS N Selenium 0.3 J mg/kg
NDAHSS23 NDAHSS23-R01 08/26/2003 SS N Silver 0.0579 J mg/kg
NDAHSS23 NDAHSS23-R01 08/26/2003 SS N Sodium 261 J mg/kg
NDAHSS23 NDAHSS23-R01 08/26/2003 SS N Thallium 0.488 J mg/kg
NDAHSS23 NDAHSS23-R01 08/26/2003 SS N Vanadium 40.1 = mg/kg
NDAHSS23 NDAHSS23-R01 08/26/2003 SS N Zinc 56.7 = mg/kg
NDAHSS24 NDAHSS24-R01 08/26/2003 SS N Aluminum 7030 = mg/kg
NDAHSS24 NDAHSS24-R01 08/26/2003 SS N Antimony 0.422 J mg/kg
NDAHSS24 NDAHSS24-R01 08/26/2003 SS N Arsenic 1.49 J mg/kg
NDAHSS24 NDAHSS24-R01 08/26/2003 SS N Barium 55.5 = mg/kg
NDAHSS24 NDAHSS24-R01 08/26/2003 SS N Beryllium 0.115 J mg/kg
NDAHSS24 NDAHSS24-R01 08/26/2003 SS N Cadmium 0.102 J mg/kg
NDAHSS24 NDAHSS24-R01 08/26/2003 SS N Calcium 14800 = mg/kg
NDAHSS24 NDAHSS24-R01 08/26/2003 SS N Chromium, Total 10.1 = mg/kg
NDAHSS24 NDAHSS24-R01 08/26/2003 SS N Cobalt 6.07 J mg/kg
NDAHSS24 NDAHSS24-R01 08/26/2003 SS N Copper 24.6 = mg/kg
NDAHSS24 NDAHSS24-R01 08/26/2003 SS N Iron 14800 = mg/kg
NDAHSS24 NDAHSS24-R01 08/26/2003 SS N Lead 25.4 J mg/kg
NDAHSS24 NDAHSS24-R01 08/26/2003 SS N Magnesium 2690 = mg/kg
NDAHSS24 NDAHSS24-R01 08/26/2003 SS N Manganese 375 J mg/kg
NDAHSS24 NDAHSS24-R01 08/26/2003 SS N Mercury 0.0351 = mg/kg
NDAHSS24 NDAHSS24-R01 08/26/2003 SS N Nickel 4.92 J mg/kg
NDAHSS24 NDAHSS24-R01 08/26/2003 SS N Potassium 1360 = mg/kg
NDAHSS24 NDAHSS24-R01 08/26/2003 SS N Selenium 0.285 J mg/kg
NDAHSS24 NDAHSS24-R01 08/26/2003 SS N Silver 0.0608 J mg/kg
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TABLE 4-A
Surface Soil Analytical Detections
AOC H, Former NASD, Vieques, Puerto Rico

Station Sample Collection Date Matrix
Sample

Type Chemical Name Result Qualifier Unit
NDAHSS24 NDAHSS24-R01 08/26/2003 SS N Sodium 211 J mg/kg
NDAHSS24 NDAHSS24-R01 08/26/2003 SS N Thallium 0.68 J mg/kg
NDAHSS24 NDAHSS24-R01 08/26/2003 SS N Vanadium 43.2 = mg/kg
NDAHSS24 NDAHSS24-R01 08/26/2003 SS N Zinc 81.4 = mg/kg
NDAHSS25 NDAHSS25-R01 08/26/2003 SS N Aluminum 6380 = mg/kg
NDAHSS25 NDAHSS25-R01 08/26/2003 SS N Antimony 0.381 J mg/kg
NDAHSS25 NDAHSS25-R01 08/26/2003 SS N Arsenic 2.59 = mg/kg
NDAHSS25 NDAHSS25-R01 08/26/2003 SS N Barium 85.7 = mg/kg
NDAHSS25 NDAHSS25-R01 08/26/2003 SS N Beryllium 0.13 J mg/kg
NDAHSS25 NDAHSS25-R01 08/26/2003 SS N Cadmium 0.152 J mg/kg
NDAHSS25 NDAHSS25-R01 08/26/2003 SS N Calcium 18600 = mg/kg
NDAHSS25 NDAHSS25-R01 08/26/2003 SS N Chromium, Total 8.84 = mg/kg
NDAHSS25 NDAHSS25-R01 08/26/2003 SS N Cobalt 5.11 J mg/kg
NDAHSS25 NDAHSS25-R01 08/26/2003 SS N Copper 37.4 = mg/kg
NDAHSS25 NDAHSS25-R01 08/26/2003 SS N Iron 15100 = mg/kg
NDAHSS25 NDAHSS25-R01 08/26/2003 SS N Lead 58.9 J mg/kg
NDAHSS25 NDAHSS25-R01 08/26/2003 SS N Magnesium 2330 = mg/kg
NDAHSS25 NDAHSS25-R01 08/26/2003 SS N Manganese 309 J mg/kg
NDAHSS25 NDAHSS25-R01 08/26/2003 SS N Mercury 0.0625 = mg/kg
NDAHSS25 NDAHSS25-R01 08/26/2003 SS N Nickel 4.49 J mg/kg
NDAHSS25 NDAHSS25-R01 08/26/2003 SS N Potassium 1730 = mg/kg
NDAHSS25 NDAHSS25-R01 08/26/2003 SS N Selenium 0.234 J mg/kg
NDAHSS25 NDAHSS25-R01 08/26/2003 SS N Silver 0.0651 J mg/kg
NDAHSS25 NDAHSS25-R01 08/26/2003 SS N Sodium 282 J mg/kg
NDAHSS25 NDAHSS25-R01 08/26/2003 SS N Thallium 0.693 J mg/kg
NDAHSS25 NDAHSS25-R01 08/26/2003 SS N Vanadium 36.1 = mg/kg
NDAHSS25 NDAHSS25-R01 08/26/2003 SS N Zinc 126 = mg/kg
NDAHSS26 NDAHSS26-R01 08/26/2003 SS N Aluminum 10300 = mg/kg
NDAHSS26 NDAHSS26-R01 08/26/2003 SS N Antimony 0.661 J mg/kg
NDAHSS26 NDAHSS26-R01 08/26/2003 SS N Arsenic 6.74 = mg/kg
NDAHSS26 NDAHSS26-R01 08/26/2003 SS N Barium 77 = mg/kg
NDAHSS26 NDAHSS26-R01 08/26/2003 SS N Beryllium 0.128 J mg/kg
NDAHSS26 NDAHSS26-R01 08/26/2003 SS N Cadmium 0.291 J mg/kg
NDAHSS26 NDAHSS26-R01 08/26/2003 SS N Calcium 22200 = mg/kg
NDAHSS26 NDAHSS26-R01 08/26/2003 SS N Chromium, Total 17.4 = mg/kg
NDAHSS26 NDAHSS26-R01 08/26/2003 SS N Cobalt 7.81 J mg/kg
NDAHSS26 NDAHSS26-R01 08/26/2003 SS N Copper 36.5 = mg/kg
NDAHSS26 NDAHSS26-R01 08/26/2003 SS N Iron 17200 = mg/kg
NDAHSS26 NDAHSS26-R01 08/26/2003 SS N Lead 44 J mg/kg
NDAHSS26 NDAHSS26-R01 08/26/2003 SS N Magnesium 5500 = mg/kg
NDAHSS26 NDAHSS26-R01 08/26/2003 SS N Manganese 404 J mg/kg
NDAHSS26 NDAHSS26-R01 08/26/2003 SS N Mercury 0.053 = mg/kg
NDAHSS26 NDAHSS26-R01 08/26/2003 SS N Nickel 10.4 = mg/kg
NDAHSS26 NDAHSS26-R01 08/26/2003 SS N Potassium 1810 = mg/kg
NDAHSS26 NDAHSS26-R01 08/26/2003 SS N Selenium 0.597 J mg/kg
NDAHSS26 NDAHSS26-R01 08/26/2003 SS N Silver 0.0583 J mg/kg
NDAHSS26 NDAHSS26-R01 08/26/2003 SS N Sodium 347 J mg/kg
NDAHSS26 NDAHSS26-R01 08/26/2003 SS N Thallium 0.287 J mg/kg
NDAHSS26 NDAHSS26-R01 08/26/2003 SS N Vanadium 44.5 = mg/kg
NDAHSS26 NDAHSS26-R01 08/26/2003 SS N Zinc 125 = mg/kg
NDAHSS27 NDAHFD06P-R01 08/26/2003 SS FD Aluminum 7530 = mg/kg
NDAHSS27 NDAHSS27-R01 08/26/2003 SS N Aluminum 7690 = mg/kg
NDAHSS27 NDAHFD06P-R01 08/26/2003 SS FD Antimony 0.64 J mg/kg
NDAHSS27 NDAHSS27-R01 08/26/2003 SS N Antimony 0.457 J mg/kg
NDAHSS27 NDAHFD06P-R01 08/26/2003 SS FD Arsenic 2.48 = mg/kg
NDAHSS27 NDAHSS27-R01 08/26/2003 SS N Arsenic 2.79 J mg/kg
NDAHSS27 NDAHFD06P-R01 08/26/2003 SS FD Barium 54.9 = mg/kg
NDAHSS27 NDAHSS27-R01 08/26/2003 SS N Barium 62.7 = mg/kg
NDAHSS27 NDAHFD06P-R01 08/26/2003 SS FD Beryllium 0.118 J mg/kg
NDAHSS27 NDAHSS27-R01 08/26/2003 SS N Beryllium 0.126 J mg/kg
NDAHSS27 NDAHFD06P-R01 08/26/2003 SS FD Cadmium 0.147 J mg/kg
NDAHSS27 NDAHSS27-R01 08/26/2003 SS N Cadmium 0.159 J mg/kg
NDAHSS27 NDAHFD06P-R01 08/26/2003 SS FD Calcium 29700 = mg/kg
NDAHSS27 NDAHSS27-R01 08/26/2003 SS N Calcium 10900 = mg/kg
NDAHSS27 NDAHSS27-R01 08/26/2003 SS N Chromium, Total 11.9 = mg/kg
NDAHSS27 NDAHFD06P-R01 08/26/2003 SS FD Chromium, Total 10.2 = mg/kg
NDAHSS27 NDAHFD06P-R01 08/26/2003 SS FD Cobalt 6 J mg/kg
NDAHSS27 NDAHSS27-R01 08/26/2003 SS N Cobalt 6.99 J mg/kg

TPA/070680019/FINALREPT_AOCH.XLS 10 of 15

jbutler2
Rectangle



TABLE 4-A
Surface Soil Analytical Detections
AOC H, Former NASD, Vieques, Puerto Rico

Station Sample Collection Date Matrix
Sample

Type Chemical Name Result Qualifier Unit
NDAHSS27 NDAHFD06P-R01 08/26/2003 SS FD Copper 22 = mg/kg
NDAHSS27 NDAHSS27-R01 08/26/2003 SS N Copper 24.6 = mg/kg
NDAHSS27 NDAHFD06P-R01 08/26/2003 SS FD Iron 15000 = mg/kg
NDAHSS27 NDAHSS27-R01 08/26/2003 SS N Iron 16800 = mg/kg
NDAHSS27 NDAHFD06P-R01 08/26/2003 SS FD Lead 13.5 J mg/kg
NDAHSS27 NDAHSS27-R01 08/26/2003 SS N Lead 14.6 J mg/kg
NDAHSS27 NDAHFD06P-R01 08/26/2003 SS FD Magnesium 2580 = mg/kg
NDAHSS27 NDAHSS27-R01 08/26/2003 SS N Magnesium 3280 = mg/kg
NDAHSS27 NDAHFD06P-R01 08/26/2003 SS FD Manganese 325 J mg/kg
NDAHSS27 NDAHSS27-R01 08/26/2003 SS N Manganese 359 J mg/kg
NDAHSS27 NDAHFD06P-R01 08/26/2003 SS FD Mercury 0.0286 J mg/kg
NDAHSS27 NDAHSS27-R01 08/26/2003 SS N Mercury 0.0291 = mg/kg
NDAHSS27 NDAHFD06P-R01 08/26/2003 SS FD Nickel 4.46 J mg/kg
NDAHSS27 NDAHSS27-R01 08/26/2003 SS N Nickel 5.87 J mg/kg
NDAHSS27 NDAHFD06P-R01 08/26/2003 SS FD Potassium 1560 = mg/kg
NDAHSS27 NDAHSS27-R01 08/26/2003 SS N Potassium 1420 = mg/kg
NDAHSS27 NDAHFD06P-R01 08/26/2003 SS FD Selenium 0.367 J mg/kg
NDAHSS27 NDAHSS27-R01 08/26/2003 SS N Selenium 0.357 J mg/kg
NDAHSS27 NDAHFD06P-R01 08/26/2003 SS FD Silver 0.0332 J mg/kg
NDAHSS27 NDAHSS27-R01 08/26/2003 SS N Silver 0.0383 J mg/kg
NDAHSS27 NDAHFD06P-R01 08/26/2003 SS FD Sodium 328 J mg/kg
NDAHSS27 NDAHSS27-R01 08/26/2003 SS N Sodium 221 J mg/kg
NDAHSS27 NDAHFD06P-R01 08/26/2003 SS FD Thallium 0.45 J mg/kg
NDAHSS27 NDAHSS27-R01 08/26/2003 SS N Thallium 0.732 J mg/kg
NDAHSS27 NDAHFD06P-R01 08/26/2003 SS FD Vanadium 44.3 = mg/kg
NDAHSS27 NDAHSS27-R01 08/26/2003 SS N Vanadium 48 = mg/kg
NDAHSS27 NDAHFD06P-R01 08/26/2003 SS FD Zinc 65.2 = mg/kg
NDAHSS27 NDAHSS27-R01 08/26/2003 SS N Zinc 72.4 = mg/kg
NDAHSS28 NDAHSS28-R01 08/26/2003 SS N Aluminum 3840 = mg/kg
NDAHSS28 NDAHSS28-R01 08/26/2003 SS N Antimony 0.34 J mg/kg
NDAHSS28 NDAHSS28-R01 08/26/2003 SS N Arsenic 0.435 J mg/kg
NDAHSS28 NDAHSS28-R01 08/26/2003 SS N Barium 27.9 J mg/kg
NDAHSS28 NDAHSS28-R01 08/26/2003 SS N Beryllium 0.0799 J mg/kg
NDAHSS28 NDAHSS28-R01 08/26/2003 SS N Calcium 5400 = mg/kg
NDAHSS28 NDAHSS28-R01 08/26/2003 SS N Chromium, Total 7.98 = mg/kg
NDAHSS28 NDAHSS28-R01 08/26/2003 SS N Cobalt 3.26 J mg/kg
NDAHSS28 NDAHSS28-R01 08/26/2003 SS N Copper 11.1 = mg/kg
NDAHSS28 NDAHSS28-R01 08/26/2003 SS N Iron 11200 = mg/kg
NDAHSS28 NDAHSS28-R01 08/26/2003 SS N Lead 4.43 J mg/kg
NDAHSS28 NDAHSS28-R01 08/26/2003 SS N Magnesium 1630 = mg/kg
NDAHSS28 NDAHSS28-R01 08/26/2003 SS N Manganese 182 J mg/kg
NDAHSS28 NDAHSS28-R01 08/26/2003 SS N Mercury 0.0168 J mg/kg
NDAHSS28 NDAHSS28-R01 08/26/2003 SS N Nickel 3.26 J mg/kg
NDAHSS28 NDAHSS28-R01 08/26/2003 SS N Potassium 721 J mg/kg
NDAHSS28 NDAHSS28-R01 08/26/2003 SS N Selenium 0.353 J mg/kg
NDAHSS28 NDAHSS28-R01 08/26/2003 SS N Silver 0.0356 J mg/kg
NDAHSS28 NDAHSS28-R01 08/26/2003 SS N Sodium 142 J mg/kg
NDAHSS28 NDAHSS28-R01 08/26/2003 SS N Thallium 0.863 J mg/kg
NDAHSS28 NDAHSS28-R01 08/26/2003 SS N Vanadium 35.9 = mg/kg
NDAHSS28 NDAHSS28-R01 08/26/2003 SS N Zinc 31.5 = mg/kg
NDAHSS29 NDAHSS29-R01 08/26/2003 SS N Aluminum 7920 = mg/kg
NDAHSS29 NDAHSS29-R01 08/26/2003 SS N Antimony 0.534 J mg/kg
NDAHSS29 NDAHSS29-R01 08/26/2003 SS N Arsenic 0.701 J mg/kg
NDAHSS29 NDAHSS29-R01 08/26/2003 SS N Barium 54.4 = mg/kg
NDAHSS29 NDAHSS29-R01 08/26/2003 SS N Beryllium 0.12 J mg/kg
NDAHSS29 NDAHSS29-R01 08/26/2003 SS N Cadmium 0.0454 J mg/kg
NDAHSS29 NDAHSS29-R01 08/26/2003 SS N Calcium 5980 = mg/kg
NDAHSS29 NDAHSS29-R01 08/26/2003 SS N Chromium, Total 13.8 = mg/kg
NDAHSS29 NDAHSS29-R01 08/26/2003 SS N Cobalt 8.39 = mg/kg
NDAHSS29 NDAHSS29-R01 08/26/2003 SS N Copper 24.8 = mg/kg
NDAHSS29 NDAHSS29-R01 08/26/2003 SS N Iron 16300 = mg/kg
NDAHSS29 NDAHSS29-R01 08/26/2003 SS N Lead 8.68 J mg/kg
NDAHSS29 NDAHSS29-R01 08/26/2003 SS N Magnesium 3250 = mg/kg
NDAHSS29 NDAHSS29-R01 08/26/2003 SS N Manganese 384 J mg/kg
NDAHSS29 NDAHSS29-R01 08/26/2003 SS N Mercury 0.0194 J mg/kg
NDAHSS29 NDAHSS29-R01 08/26/2003 SS N Nickel 6.24 J mg/kg
NDAHSS29 NDAHSS29-R01 08/26/2003 SS N Potassium 1330 = mg/kg
NDAHSS29 NDAHSS29-R01 08/26/2003 SS N Selenium 0.616 J mg/kg
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TABLE 4-A
Surface Soil Analytical Detections
AOC H, Former NASD, Vieques, Puerto Rico

Station Sample Collection Date Matrix
Sample

Type Chemical Name Result Qualifier Unit
NDAHSS29 NDAHSS29-R01 08/26/2003 SS N Silver 0.0611 J mg/kg
NDAHSS29 NDAHSS29-R01 08/26/2003 SS N Sodium 213 J mg/kg
NDAHSS29 NDAHSS29-R01 08/26/2003 SS N Thallium 0.613 J mg/kg
NDAHSS29 NDAHSS29-R01 08/26/2003 SS N Vanadium 48 = mg/kg
NDAHSS29 NDAHSS29-R01 08/26/2003 SS N Zinc 44.7 = mg/kg

NDAHSS01A NDE176 12/05/2000 SS N m+p Xylene 0.058 J mg/kg
NDAHSS01A NDE176 12/05/2000 SS N o-Xylene 0.024 J mg/kg
NDAHSS01A NDE176 12/05/2000 SS N Xylenes, Total 0.082 J mg/kg
NDAHSS09 NDE021 12/05/2000 SS N 1,1-Dichloroethene 0.00078 J mg/kg

NDAHSS001 NDE005FD1 12/05/2000 SS FD Benzo(a)anthracene 30 J µg/kg
NDAHSS001 NDE005FD1 12/05/2000 SS FD Benzo(a)pyrene 41 J µg/kg
NDAHSS001 NDE005FD1 12/05/2000 SS FD Benzo(b)fluoranthene 84 J µg/kg
NDAHSS001 NDE005FD1 12/05/2000 SS FD Benzo(k)fluoranthene 72 J µg/kg
NDAHSS001 NDE005FD1 12/05/2000 SS FD Chrysene 83 J µg/kg
NDAHSS001 NDE005FD1 12/05/2000 SS FD DI-n-butyl phthalate 49 J µg/kg
NDAHSS001 NDE005FD1 12/05/2000 SS FD Fluoranthene 111 J µg/kg
NDAHSS001 NDE005FD1 12/05/2000 SS FD Phenanthrene 36 J µg/kg
NDAHSS001 NDE005FD1 12/05/2000 SS FD Pyrene 92 J µg/kg
NDAHSS01 NDE004 12/05/2000 SS N Benzo(a)anthracene 0.032 J mg/kg
NDAHSS01 NDE004 12/05/2000 SS N Benzo(a)pyrene 0.043 J mg/kg
NDAHSS01 NDE004 12/05/2000 SS N Benzo(b)fluoranthene 0.072 J mg/kg
NDAHSS01 NDE004 12/05/2000 SS N Benzo(k)fluoranthene 0.054 J mg/kg
NDAHSS01 NDE004 12/05/2000 SS N Chrysene 0.057 J mg/kg
NDAHSS01 NDE004 12/05/2000 SS N Fluoranthene 0.056 J mg/kg
NDAHSS01 NDE004 12/05/2000 SS N Indeno(1,2,3-c,d)pyrene 0.026 J mg/kg
NDAHSS01 NDE004 12/05/2000 SS N Pyrene 0.057 J mg/kg
NDAHSS010 NDE024FD1 12/05/2000 SS FD 2,6-Dinitrotoluene 1220 = µg/kg
NDAHSS010 NDE024FD1 12/05/2000 SS FD 4-Bromophenyl Phenyl Ether 228 J µg/kg
NDAHSS010 NDE024FD1 12/05/2000 SS FD Isophorone 108 J µg/kg
NDAHSS010 NDE024FD1 12/05/2000 SS FD N-Nitrosodi-n-propylamine 595 = µg/kg
NDAHSS01A NDE176 12/05/2000 SS N Pyrene 1.9 J mg/kg
NDAHSS02 NDE007 12/05/2000 SS N Chrysene 0.029 J mg/kg
NDAHSS02A NDE177 12/05/2000 SS N Benzo(a)pyrene 0.074 J mg/kg
NDAHSS02A NDE177 12/05/2000 SS N Benzo(g,h,i)perylene 0.06 J mg/kg
NDAHSS04 NDE011 12/05/2000 SS N 2-Methylnaphthalene 0.055 J mg/kg
NDAHSS04 NDE011 12/05/2000 SS N Benzo(a)anthracene 0.112 J mg/kg
NDAHSS04 NDE011 12/05/2000 SS N Benzo(a)pyrene 0.12 J mg/kg
NDAHSS04 NDE011 12/05/2000 SS N Benzo(b)fluoranthene 0.133 J mg/kg
NDAHSS04 NDE011 12/05/2000 SS N Benzo(k)fluoranthene 0.124 J mg/kg
NDAHSS04 NDE011 12/05/2000 SS N Chrysene 0.155 J mg/kg
NDAHSS04 NDE011 12/05/2000 SS N Fluoranthene 0.187 J mg/kg
NDAHSS04 NDE011 12/05/2000 SS N Indeno(1,2,3-c,d)pyrene 0.054 J mg/kg
NDAHSS04 NDE011 12/05/2000 SS N Phenanthrene 0.083 J mg/kg
NDAHSS04 NDE011 12/05/2000 SS N Pyrene 0.168 J mg/kg
NDAHSS05 NDE013 12/05/2000 SS N 2-Methylnaphthalene 0.028 J mg/kg
NDAHSS06 NDE015 12/05/2000 SS N Benzo(a)anthracene 0.049 J mg/kg
NDAHSS06 NDE015 12/05/2000 SS N Benzo(a)pyrene 0.053 J mg/kg
NDAHSS06 NDE015 12/05/2000 SS N Benzo(b)fluoranthene 0.065 J mg/kg
NDAHSS06 NDE015 12/05/2000 SS N Benzo(k)fluoranthene 0.066 J mg/kg
NDAHSS06 NDE015 12/05/2000 SS N Chrysene 0.068 J mg/kg
NDAHSS06 NDE015 12/05/2000 SS N Fluoranthene 0.082 J mg/kg
NDAHSS06 NDE015 12/05/2000 SS N Phenanthrene 0.032 J mg/kg
NDAHSS06 NDE015 12/05/2000 SS N Pyrene 0.076 J mg/kg
NDAHSS07 NDE017 12/05/2000 SS N Benzo(b)fluoranthene 0.062 J mg/kg
NDAHSS07 NDE017 12/05/2000 SS N Benzo(k)fluoranthene 0.044 J mg/kg
NDAHSS07 NDE017 12/05/2000 SS N Chrysene 0.05 J mg/kg
NDAHSS07 NDE017 12/05/2000 SS N Fluoranthene 0.069 J mg/kg
NDAHSS07 NDE017 12/05/2000 SS N Phenanthrene 0.034 J mg/kg
NDAHSS07 NDE017 12/05/2000 SS N Pyrene 0.066 J mg/kg
NDAHSS08 NDE019 12/05/2000 SS N 2-Methylnaphthalene 0.176 J mg/kg
NDAHSS08 NDE019 12/05/2000 SS N Benzo(a)anthracene 0.068 J mg/kg
NDAHSS08 NDE019 12/05/2000 SS N Benzo(a)pyrene 0.071 J mg/kg
NDAHSS08 NDE019 12/05/2000 SS N Benzo(b)fluoranthene 0.104 J mg/kg
NDAHSS08 NDE019 12/05/2000 SS N Benzo(k)fluoranthene 0.088 J mg/kg
NDAHSS08 NDE019 12/05/2000 SS N Chrysene 0.121 J mg/kg
NDAHSS08 NDE019 12/05/2000 SS N Dibenzofuran 0.051 J mg/kg

Semivolatile Organic Compounds (µg/kg)

Volatile Organic Compounds (µg/kg)
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TABLE 4-A
Surface Soil Analytical Detections
AOC H, Former NASD, Vieques, Puerto Rico

Station Sample Collection Date Matrix
Sample

Type Chemical Name Result Qualifier Unit
NDAHSS08 NDE019 12/05/2000 SS N Fluoranthene 0.089 J mg/kg
NDAHSS08 NDE019 12/05/2000 SS N Naphthalene 0.09 J mg/kg
NDAHSS08 NDE019 12/05/2000 SS N Phenanthrene 0.144 J mg/kg
NDAHSS08 NDE019 12/05/2000 SS N Pyrene 0.097 J mg/kg
NDAHSS09 NDE021 12/05/2000 SS N 2-Methylnaphthalene 0.19 J mg/kg
NDAHSS09 NDE021 12/05/2000 SS N Benzo(a)pyrene 0.037 J mg/kg
NDAHSS09 NDE021 12/05/2000 SS N Benzo(b)fluoranthene 0.05 J mg/kg
NDAHSS09 NDE021 12/05/2000 SS N Benzo(k)fluoranthene 0.044 J mg/kg
NDAHSS09 NDE021 12/05/2000 SS N Chrysene 0.059 J mg/kg
NDAHSS09 NDE021 12/05/2000 SS N Dibenzofuran 0.038 J mg/kg
NDAHSS09 NDE021 12/05/2000 SS N Fluoranthene 0.04 J mg/kg
NDAHSS09 NDE021 12/05/2000 SS N Naphthalene 0.069 J mg/kg
NDAHSS09 NDE021 12/05/2000 SS N Phenanthrene 0.092 J mg/kg
NDAHSS09 NDE021 12/05/2000 SS N Pyrene 0.049 J mg/kg
NDAHSS10 NDE023 12/05/2000 SS N 2-Methylnaphthalene 0.036 J mg/kg
NDAHSS10 NDE023 12/05/2000 SS N Benzo(a)anthracene 0.029 J mg/kg
NDAHSS10 NDE023 12/05/2000 SS N Fluoranthene 0.033 J mg/kg
NDAHSS10 NDE023 12/05/2000 SS N Phenanthrene 0.037 J mg/kg
NDAHSS10 NDE023 12/05/2000 SS N Pyrene 0.032 J mg/kg
NDAHSS11 NDE026 12/05/2000 SS N 2,6-Dinitrotoluene 1.21 = mg/kg
NDAHSS11 NDE026 12/05/2000 SS N 4-Bromophenyl Phenyl Ether 0.238 J mg/kg
NDAHSS11 NDE026 12/05/2000 SS N Isophorone 0.106 J mg/kg
NDAHSS11 NDE026 12/05/2000 SS N N-Nitrosodi-n-propylamine 0.658 = mg/kg
NDAHSS12 NDE028 12/05/2000 SS N 4-Bromophenyl Phenyl Ether 0.217 J mg/kg
NDAHSS12 NDE028 12/05/2000 SS N Isophorone 0.112 J mg/kg
NDAHSS12 NDE028 12/05/2000 SS N N-Nitrosodi-n-propylamine 0.562 J mg/kg
NDAHSS13 NDE030 12/05/2000 SS N 2,6-Dinitrotoluene 1.23 = mg/kg
NDAHSS13 NDE030 12/05/2000 SS N 3-Nitroaniline 0.048 J mg/kg
NDAHSS13 NDE030 12/05/2000 SS N 4-Bromophenyl Phenyl Ether 0.267 J mg/kg
NDAHSS13 NDE030 12/05/2000 SS N Benzo(b)fluoranthene 0.04 J mg/kg
NDAHSS13 NDE030 12/05/2000 SS N Indeno(1,2,3-c,d)pyrene 0.037 J mg/kg
NDAHSS13 NDE030 12/05/2000 SS N N-Nitrosodi-n-propylamine 0.717 = mg/kg
NDAHSS16 NDE037 12/05/2000 SS N Benzo(a)anthracene 0.029 J mg/kg
NDAHSS16 NDE037 12/05/2000 SS N Benzo(a)pyrene 0.05 J mg/kg
NDAHSS16 NDE037 12/05/2000 SS N Benzo(b)fluoranthene 0.058 J mg/kg
NDAHSS16 NDE037 12/05/2000 SS N Benzo(k)fluoranthene 0.053 J mg/kg
NDAHSS16 NDE037 12/05/2000 SS N Chrysene 0.054 J mg/kg
NDAHSS16 NDE037 12/05/2000 SS N Fluoranthene 0.053 J mg/kg
NDAHSS16 NDE037 12/05/2000 SS N Pyrene 0.058 J mg/kg
NDAHSS17 NDAHSS17-R01 08/26/2003 SS N Benzo(a)anthracene 0.036 J mg/kg
NDAHSS17 NDAHSS17-R01 08/26/2003 SS N Benzo(a)pyrene 0.042 J mg/kg
NDAHSS17 NDAHSS17-R01 08/26/2003 SS N Benzo(b)fluoranthene 0.0595 J mg/kg
NDAHSS17 NDAHSS17-R01 08/26/2003 SS N Benzo(g,h,i)perylene 0.0465 J mg/kg
NDAHSS17 NDAHSS17-R01 08/26/2003 SS N Benzo(k)fluoranthene 0.0421 J mg/kg
NDAHSS17 NDAHSS17-R01 08/26/2003 SS N Chrysene 0.044 J mg/kg
NDAHSS17 NDAHSS17-R01 08/26/2003 SS N Fluoranthene 0.0369 J mg/kg
NDAHSS17 NDAHSS17-R01 08/26/2003 SS N Indeno(1,2,3-c,d)pyrene 0.0567 J mg/kg
NDAHSS17 NDAHSS17-R01 08/26/2003 SS N Pyrene 0.0432 J mg/kg
NDAHSS18 NDAHSS18-R01 08/26/2003 SS N Benzo(a)anthracene 0.0299 J mg/kg
NDAHSS18 NDAHSS18-R01 08/26/2003 SS N Benzo(a)pyrene 0.0502 J mg/kg
NDAHSS18 NDAHSS18-R01 08/26/2003 SS N Benzo(b)fluoranthene 0.092 J mg/kg
NDAHSS18 NDAHSS18-R01 08/26/2003 SS N Benzo(g,h,i)perylene 0.0495 J mg/kg
NDAHSS18 NDAHSS18-R01 08/26/2003 SS N Benzo(k)fluoranthene 0.07 J mg/kg
NDAHSS18 NDAHSS18-R01 08/26/2003 SS N Chrysene 0.0699 J mg/kg
NDAHSS18 NDAHSS18-R01 08/26/2003 SS N Fluoranthene 0.0291 J mg/kg
NDAHSS18 NDAHSS18-R01 08/26/2003 SS N Indeno(1,2,3-c,d)pyrene 0.0636 J mg/kg
NDAHSS18 NDAHSS18-R01 08/26/2003 SS N Pyrene 0.045 J mg/kg
NDAHSS19 NDAHSS19-R01 08/26/2003 SS N Benzo(a)pyrene 0.0323 J mg/kg
NDAHSS19 NDAHSS19-R01 08/26/2003 SS N Benzo(b)fluoranthene 0.0608 J mg/kg
NDAHSS19 NDAHSS19-R01 08/26/2003 SS N Benzo(g,h,i)perylene 0.0328 J mg/kg
NDAHSS19 NDAHSS19-R01 08/26/2003 SS N Benzo(k)fluoranthene 0.0394 J mg/kg
NDAHSS19 NDAHSS19-R01 08/26/2003 SS N Chrysene 0.0416 J mg/kg
NDAHSS19 NDAHSS19-R01 08/26/2003 SS N Indeno(1,2,3-c,d)pyrene 0.0442 J mg/kg
NDAHSS20 NDAHFD04P-R01 08/26/2003 SS FD Benzo(a)anthracene 32.5 J µg/kg
NDAHSS20 NDAHSS20-R01 08/26/2003 SS N Benzo(a)pyrene 0.0283 J mg/kg
NDAHSS20 NDAHFD04P-R01 08/26/2003 SS FD Benzo(a)pyrene 31.1 J µg/kg
NDAHSS20 NDAHSS20-R01 08/26/2003 SS N Benzo(b)fluoranthene 0.0502 J mg/kg
NDAHSS20 NDAHFD04P-R01 08/26/2003 SS FD Benzo(b)fluoranthene 52.4 J µg/kg
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TABLE 4-A
Surface Soil Analytical Detections
AOC H, Former NASD, Vieques, Puerto Rico

Station Sample Collection Date Matrix
Sample

Type Chemical Name Result Qualifier Unit
NDAHSS20 NDAHSS20-R01 08/26/2003 SS N Benzo(g,h,i)perylene 0.0249 J mg/kg
NDAHSS20 NDAHFD04P-R01 08/26/2003 SS FD Benzo(g,h,i)perylene 24.5 J µg/kg
NDAHSS20 NDAHSS20-R01 08/26/2003 SS N Benzo(k)fluoranthene 0.0359 J mg/kg
NDAHSS20 NDAHFD04P-R01 08/26/2003 SS FD Benzo(k)fluoranthene 38.8 J µg/kg
NDAHSS20 NDAHFD04P-R01 08/26/2003 SS FD bis(2-Ethylhexyl) Phthalate 76.6 J µg/kg
NDAHSS20 NDAHSS20-R01 08/26/2003 SS N Chrysene 0.0471 J mg/kg
NDAHSS20 NDAHFD04P-R01 08/26/2003 SS FD Chrysene 49.8 J µg/kg
NDAHSS20 NDAHSS20-R01 08/26/2003 SS N Fluoranthene 0.0385 J mg/kg
NDAHSS20 NDAHFD04P-R01 08/26/2003 SS FD Fluoranthene 42.6 J µg/kg
NDAHSS20 NDAHFD04P-R01 08/26/2003 SS FD Indeno(1,2,3-c,d)pyrene 36.8 J µg/kg
NDAHSS20 NDAHSS20-R01 08/26/2003 SS N Pyrene 0.0435 J mg/kg
NDAHSS20 NDAHFD04P-R01 08/26/2003 SS FD Pyrene 48 J µg/kg
NDAHSS21 NDAHSS21-R01 08/26/2003 SS N Benzo(a)pyrene 0.0267 J mg/kg
NDAHSS21 NDAHSS21-R01 08/26/2003 SS N Benzo(b)fluoranthene 0.0279 J mg/kg
NDAHSS21 NDAHSS21-R01 08/26/2003 SS N Benzo(g,h,i)perylene 0.0274 J mg/kg
NDAHSS21 NDAHSS21-R01 08/26/2003 SS N Benzo(k)fluoranthene 0.022 J mg/kg
NDAHSS21 NDAHSS21-R01 08/26/2003 SS N Chrysene 0.0254 J mg/kg
NDAHSS21 NDAHSS21-R01 08/26/2003 SS N Fluoranthene 0.0246 J mg/kg
NDAHSS21 NDAHSS21-R01 08/26/2003 SS N Pyrene 0.0296 J mg/kg
NDAHSS22 NDAHSS22-R01 08/26/2003 SS N Benzo(b)fluoranthene 0.0271 J mg/kg
NDAHSS22 NDAHSS22-R01 08/26/2003 SS N Benzo(g,h,i)perylene 0.0217 J mg/kg
NDAHSS22 NDAHSS22-R01 08/26/2003 SS N Benzo(k)fluoranthene 0.0196 J mg/kg
NDAHSS22 NDAHSS22-R01 08/26/2003 SS N bis(2-Ethylhexyl) Phthalate 0.08530001 J mg/kg
NDAHSS22 NDAHSS22-R01 08/26/2003 SS N Chrysene 0.0247 J mg/kg
NDAHSS22 NDAHSS22-R01 08/26/2003 SS N Fluoranthene 0.0258 J mg/kg
NDAHSS22 NDAHSS22-R01 08/26/2003 SS N Pyrene 0.029 J mg/kg
NDAHSS23 NDAHSS23-R01 08/26/2003 SS N Benzo(b)fluoranthene 0.025 J mg/kg
NDAHSS23 NDAHSS23-R01 08/26/2003 SS N bis(2-Ethylhexyl) Phthalate 0.0827 J mg/kg
NDAHSS23 NDAHSS23-R01 08/26/2003 SS N Chrysene 0.0225 J mg/kg
NDAHSS23 NDAHSS23-R01 08/26/2003 SS N Fluoranthene 0.0272 J mg/kg
NDAHSS23 NDAHSS23-R01 08/26/2003 SS N Pyrene 0.0282 J mg/kg
NDAHSS24 NDAHSS24-R01 08/26/2003 SS N Benzo(a)anthracene 0.0946 J mg/kg
NDAHSS24 NDAHSS24-R01 08/26/2003 SS N Benzo(a)pyrene 0.0969 J mg/kg
NDAHSS24 NDAHSS24-R01 08/26/2003 SS N Benzo(b)fluoranthene 0.0935 J mg/kg
NDAHSS24 NDAHSS24-R01 08/26/2003 SS N Benzo(g,h,i)perylene 0.0589 J mg/kg
NDAHSS24 NDAHSS24-R01 08/26/2003 SS N Benzo(k)fluoranthene 0.0763 J mg/kg
NDAHSS24 NDAHSS24-R01 08/26/2003 SS N bis(2-Ethylhexyl) Phthalate 0.117 J mg/kg
NDAHSS24 NDAHSS24-R01 08/26/2003 SS N Chrysene 0.0972 J mg/kg
NDAHSS24 NDAHSS24-R01 08/26/2003 SS N Fluoranthene 0.112 J mg/kg
NDAHSS24 NDAHSS24-R01 08/26/2003 SS N Indeno(1,2,3-c,d)pyrene 0.0848 J mg/kg
NDAHSS24 NDAHSS24-R01 08/26/2003 SS N Phenanthrene 0.0211 J mg/kg
NDAHSS24 NDAHSS24-R01 08/26/2003 SS N Pyrene 0.125 J mg/kg
NDAHSS25 NDAHSS25-R01 08/26/2003 SS N 2-Methylnaphthalene 0.0956 J mg/kg
NDAHSS25 NDAHSS25-R01 08/26/2003 SS N Benzo(a)anthracene 0.0451 J mg/kg
NDAHSS25 NDAHSS25-R01 08/26/2003 SS N Benzo(a)pyrene 0.0426 J mg/kg
NDAHSS25 NDAHSS25-R01 08/26/2003 SS N Benzo(b)fluoranthene 0.0544 J mg/kg
NDAHSS25 NDAHSS25-R01 08/26/2003 SS N Benzo(g,h,i)perylene 0.0422 J mg/kg
NDAHSS25 NDAHSS25-R01 08/26/2003 SS N Benzo(k)fluoranthene 0.0339 J mg/kg
NDAHSS25 NDAHSS25-R01 08/26/2003 SS N bis(2-Ethylhexyl) Phthalate 0.0831 J mg/kg
NDAHSS25 NDAHSS25-R01 08/26/2003 SS N Chrysene 0.0671 J mg/kg
NDAHSS25 NDAHSS25-R01 08/26/2003 SS N Dibenzofuran 0.0294 J mg/kg
NDAHSS25 NDAHSS25-R01 08/26/2003 SS N Fluoranthene 0.0522 J mg/kg
NDAHSS25 NDAHSS25-R01 08/26/2003 SS N Indeno(1,2,3-c,d)pyrene 0.0489 J mg/kg
NDAHSS25 NDAHSS25-R01 08/26/2003 SS N Naphthalene 0.0424 J mg/kg
NDAHSS25 NDAHSS25-R01 08/26/2003 SS N Phenanthrene 0.0816 J mg/kg
NDAHSS25 NDAHSS25-R01 08/26/2003 SS N Pyrene 0.0548 J mg/kg
NDAHSS26 NDAHSS26-R01 08/26/2003 SS N Benzo(b)fluoranthene 0.0187 J mg/kg
NDAHSS26 NDAHSS26-R01 08/26/2003 SS N bis(2-Ethylhexyl) Phthalate 0.0729 J mg/kg
NDAHSS27 NDAHSS27-R01 08/26/2003 SS N bis(2-Ethylhexyl) Phthalate 0.0766 J mg/kg
NDAHSS27 NDAHFD06P-R01 08/26/2003 SS FD bis(2-Ethylhexyl) Phthalate 81.8 J ug/Kg
NDAHSS28 NDAHSS28-R01 08/26/2003 SS N bis(2-Ethylhexyl) Phthalate 0.0905 J mg/kg
NDAHSS29 NDAHSS29-R01 08/26/2003 SS N Benzo(a)pyrene 0.0257 J mg/kg
NDAHSS29 NDAHSS29-R01 08/26/2003 SS N Benzo(b)fluoranthene 0.0449 J mg/kg
NDAHSS29 NDAHSS29-R01 08/26/2003 SS N Benzo(g,h,i)perylene 0.0244 J mg/kg
NDAHSS29 NDAHSS29-R01 08/26/2003 SS N Benzo(k)fluoranthene 0.0283 J mg/kg
NDAHSS29 NDAHSS29-R01 08/26/2003 SS N bis(2-Ethylhexyl) Phthalate 0.0819 J mg/kg
NDAHSS29 NDAHSS29-R01 08/26/2003 SS N Chrysene 0.0241 J mg/kg
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Surface Soil Analytical Detections
AOC H, Former NASD, Vieques, Puerto Rico

Station Sample Collection Date Matrix
Sample

Type Chemical Name Result Qualifier Unit

NDAHSS001 NDE005FD1 12/05/2000 SS FD p,p'-DDE 3440 J µg/kg
NDAHSS001 NDE005FD1 12/05/2000 SS FD p,p'-DDT 2190 J µg/kg
NDAHSS01 NDE004 12/05/2000 SS N p,p'-DDE 3.99 J mg/kg
NDAHSS01 NDE004 12/05/2000 SS N p,p'-DDT 1.94 J mg/kg
NDAHSS02 NDE007 12/05/2000 SS N p,p'-DDE 2.66 J mg/kg
NDAHSS02 NDE007 12/05/2000 SS N p,p'-DDT 1.09 J mg/kg
NDAHSS03 NDE009 12/05/2000 SS N p,p'-DDD 0.0024 J mg/kg
NDAHSS03 NDE009 12/05/2000 SS N p,p'-DDE 0.05 J mg/kg
NDAHSS04 NDE011 12/05/2000 SS N p,p'-DDD 0.0029 J mg/kg
NDAHSS04 NDE011 12/05/2000 SS N p,p'-DDE 0.041 J mg/kg
NDAHSS04 NDE011 12/05/2000 SS N p,p'-DDT 0.017 J mg/kg
NDAHSS05 NDE013 12/05/2000 SS N p,p'-DDE 0.014 J mg/kg
NDAHSS05 NDE013 12/05/2000 SS N p,p'-DDT 0.01 J mg/kg
NDAHSS06 NDE015 12/05/2000 SS N p,p'-DDE 0.01 J mg/kg
NDAHSS06 NDE015 12/05/2000 SS N p,p'-DDT 0.011 J mg/kg
NDAHSS07 NDE017 12/05/2000 SS N p,p'-DDE 0.126 J mg/kg
NDAHSS07 NDE017 12/05/2000 SS N p,p'-DDT 0.075 J mg/kg
NDAHSS08 NDE019 12/05/2000 SS N p,p'-DDE 0.0016 J mg/kg
NDAHSS09 NDE021 12/05/2000 SS N p,p'-DDE 0.0078 J mg/kg
NDAHSS09 NDE021 12/05/2000 SS N p,p'-DDT 0.0067 J mg/kg
NDAHSS16 NDE037 12/05/2000 SS N p,p'-DDD 0.0048 J mg/kg
NDAHSS16 NDE037 12/05/2000 SS N p,p'-DDE 0.041 J mg/kg
NDAHSS16 NDE037 12/05/2000 SS N p,p'-DDT 0.029 J mg/kg
NDAHSS17 NDAHSS17-R01 08/26/2003 SS N p,p'-DDD 0.00052 J mg/kg
NDAHSS17 NDAHSS17-R01 08/26/2003 SS N p,p'-DDE 0.04 = mg/kg
NDAHSS17 NDAHSS17-R01 08/26/2003 SS N p,p'-DDT 0.018 J mg/kg
NDAHSS18 NDAHSS18-R01 08/26/2003 SS N p,p'-DDD 0.0021 J mg/kg
NDAHSS18 NDAHSS18-R01 08/26/2003 SS N p,p'-DDE 0.095 J mg/kg
NDAHSS18 NDAHSS18-R01 08/26/2003 SS N p,p'-DDT 0.025 J mg/kg
NDAHSS19 NDAHSS19-R01 08/26/2003 SS N Methoxychlor 0.00074 J mg/kg
NDAHSS19 NDAHSS19-R01 08/26/2003 SS N p,p'-DDE 0.023 = mg/kg
NDAHSS19 NDAHSS19-R01 08/26/2003 SS N p,p'-DDT 0.0086 J mg/kg
NDAHSS20 NDAHFD04P-R01 08/26/2003 SS FD p,p'-DDD 6.6 J µg/kg
NDAHSS20 NDAHFD04P-R01 08/26/2003 SS FD p,p'-DDE 69 J µg/kg
NDAHSS20 NDAHFD04P-R01 08/26/2003 SS FD p,p'-DDT 4.6 = µg/kg
NDAHSS21 NDAHSS21-R01 08/26/2003 SS N p,p'-DDE 0.0014 J mg/kg
NDAHSS22 NDAHSS22-R01 08/26/2003 SS N p,p'-DDD 0.01 J mg/kg
NDAHSS22 NDAHSS22-R01 08/26/2003 SS N p,p'-DDE 0.19 = mg/kg
NDAHSS22 NDAHSS22-R01 08/26/2003 SS N p,p'-DDT 0.0092 J mg/kg
NDAHSS23 NDAHSS23-R01 08/26/2003 SS N p,p'-DDD 0.0036 J mg/kg
NDAHSS23 NDAHSS23-R01 08/26/2003 SS N p,p'-DDE 0.016 J mg/kg
NDAHSS23 NDAHSS23-R01 08/26/2003 SS N p,p'-DDT 0.0083 J mg/kg
NDAHSS24 NDAHSS24-R01 08/26/2003 SS N p,p'-DDE 0.005 J mg/kg
NDAHSS24 NDAHSS24-R01 08/26/2003 SS N p,p'-DDT 0.0055 J mg/kg
NDAHSS25 NDAHSS25-R01 08/26/2003 SS N p,p'-DDD 0.00062 J mg/kg
NDAHSS25 NDAHSS25-R01 08/26/2003 SS N p,p'-DDE 0.0025 J mg/kg
NDAHSS25 NDAHSS25-R01 08/26/2003 SS N p,p'-DDT 0.0013 J mg/kg
NDAHSS26 NDAHSS26-R01 08/26/2003 SS N p,p'-DDD 0.0023 J mg/kg
NDAHSS26 NDAHSS26-R01 08/26/2003 SS N p,p'-DDE 0.016 J mg/kg
NDAHSS26 NDAHSS26-R01 08/26/2003 SS N p,p'-DDT 0.01 J mg/kg
NDAHSS27 NDAHSS27-R01 08/26/2003 SS N p,p'-DDD 0.0019 J mg/kg
NDAHSS27 NDAHFD06P-R01 08/26/2003 SS FD p,p'-DDD 3 J µg/kg
NDAHSS27 NDAHSS27-R01 08/26/2003 SS N p,p'-DDE 0.0088 J mg/kg
NDAHSS27 NDAHFD06P-R01 08/26/2003 SS FD p,p'-DDE 7.5 = µg/kg
NDAHSS27 NDAHSS27-R01 08/26/2003 SS N p,p'-DDT 0.011 J mg/kg
NDAHSS27 NDAHFD06P-R01 08/26/2003 SS FD p,p'-DDT 2.2 J µg/kg
NDAHSS28 NDAHSS28-R01 08/26/2003 SS N p,p'-DDD 0.0011 J mg/kg
NDAHSS28 NDAHSS28-R01 08/26/2003 SS N p,p'-DDE 0.092 J mg/kg
NDAHSS28 NDAHSS28-R01 08/26/2003 SS N p,p'-DDT 0.16 J mg/kg
NDAHSS29 NDAHSS29-R01 08/26/2003 SS N p,p'-DDD 0.0044 = mg/kg
NDAHSS29 NDAHSS29-R01 08/26/2003 SS N p,p'-DDE 0.035 = mg/kg
NDAHSS29 NDAHSS29-R01 08/26/2003 SS N p,p'-DDT 0.0077 J mg/kg

Pesticides (mg/kg)

TPA/070680019/FINALREPT_AOCH.XLS 15 of 15

jbutler2
Rectangle



TABLE 4-B
Subsurface Soil Analytical Detections
AOC H, Former NASD, Vieques, Puerto Rico

Station Sample Collection Date Matrix
Sample

Type Chemical Name Result Qualifier Unit

NDAHSB01 NDE006 12/05/2000 SB N Aluminum 5900 = mg/kg
NDAHSB01 NDE006 12/05/2000 SB N Antimony 0.9 J mg/kg
NDAHSB01 NDE006 12/05/2000 SB N Arsenic 24 = mg/kg
NDAHSB01 NDE006 12/05/2000 SB N Barium 44 J mg/kg
NDAHSB01 NDE006 12/05/2000 SB N Calcium 4800 = mg/kg
NDAHSB01 NDE006 12/05/2000 SB N Chromium, Total 16 J mg/kg
NDAHSB01 NDE006 12/05/2000 SB N Cobalt 5.9 J mg/kg
NDAHSB01 NDE006 12/05/2000 SB N Copper 17 = mg/kg
NDAHSB01 NDE006 12/05/2000 SB N Iron 16000 = mg/kg
NDAHSB01 NDE006 12/05/2000 SB N Lead 7.5 = mg/kg
NDAHSB01 NDE006 12/05/2000 SB N Magnesium 2300 = mg/kg
NDAHSB01 NDE006 12/05/2000 SB N Manganese 310 = mg/kg
NDAHSB01 NDE006 12/05/2000 SB N Mercury 0.013 J mg/kg
NDAHSB01 NDE006 12/05/2000 SB N Nickel 5.5 J mg/kg
NDAHSB01 NDE006 12/05/2000 SB N Potassium 1100 J mg/kg
NDAHSB01 NDE006 12/05/2000 SB N Selenium 0.91 J mg/kg
NDAHSB01 NDE006 12/05/2000 SB N Sodium 140 J mg/kg
NDAHSB01 NDE006 12/05/2000 SB N Vanadium 44 = mg/kg
NDAHSB01 NDE006 12/05/2000 SB N Zinc 33 = mg/kg
NDAHSB015 NDE036FD1 12/07/2000 SB FD Aluminum 8500 = mg/kg
NDAHSB015 NDE036FD1 12/07/2000 SB FD Barium 84 = mg/kg
NDAHSB015 NDE036FD1 12/07/2000 SB FD Beryllium 0.23 J mg/kg
NDAHSB015 NDE036FD1 12/07/2000 SB FD Calcium 5200 J mg/kg
NDAHSB015 NDE036FD1 12/07/2000 SB FD Chromium, Total 9.5 J mg/kg
NDAHSB015 NDE036FD1 12/07/2000 SB FD Cobalt 8.5 J mg/kg
NDAHSB015 NDE036FD1 12/07/2000 SB FD Copper 24 = mg/kg
NDAHSB015 NDE036FD1 12/07/2000 SB FD Iron 19000 = mg/kg
NDAHSB015 NDE036FD1 12/07/2000 SB FD Lead 2.1 = mg/kg
NDAHSB015 NDE036FD1 12/07/2000 SB FD Magnesium 2700 = mg/kg
NDAHSB015 NDE036FD1 12/07/2000 SB FD Manganese 500 = mg/kg
NDAHSB015 NDE036FD1 12/07/2000 SB FD Mercury 0.011 J mg/kg
NDAHSB015 NDE036FD1 12/07/2000 SB FD Nickel 3.9 J mg/kg
NDAHSB015 NDE036FD1 12/07/2000 SB FD Potassium 1500 = mg/kg
NDAHSB015 NDE036FD1 12/07/2000 SB FD Selenium 0.9 J mg/kg
NDAHSB015 NDE036FD1 12/07/2000 SB FD Sodium 130 J mg/kg
NDAHSB015 NDE036FD1 12/07/2000 SB FD Vanadium 54 = mg/kg
NDAHSB015 NDE036FD1 12/07/2000 SB FD Zinc 27 = mg/kg
NDAHSB016 NDE039FD1 12/07/2000 SB FD Aluminum 8900 = mg/kg
NDAHSB016 NDE039FD1 12/07/2000 SB FD Antimony 0.55 J mg/kg
NDAHSB016 NDE039FD1 12/07/2000 SB FD Arsenic 2.4 = mg/kg
NDAHSB016 NDE039FD1 12/07/2000 SB FD Barium 75 = mg/kg
NDAHSB016 NDE039FD1 12/07/2000 SB FD Beryllium 0.24 J mg/kg
NDAHSB016 NDE039FD1 12/07/2000 SB FD Calcium 2900 J mg/kg
NDAHSB016 NDE039FD1 12/07/2000 SB FD Chromium, Total 10 J mg/kg
NDAHSB016 NDE039FD1 12/07/2000 SB FD Cobalt 9.2 J mg/kg
NDAHSB016 NDE039FD1 12/07/2000 SB FD Copper 25 = mg/kg
NDAHSB016 NDE039FD1 12/07/2000 SB FD Iron 23000 = mg/kg
NDAHSB016 NDE039FD1 12/07/2000 SB FD Lead 1.5 = mg/kg
NDAHSB016 NDE039FD1 12/07/2000 SB FD Magnesium 3100 = mg/kg
NDAHSB016 NDE039FD1 12/07/2000 SB FD Manganese 400 = mg/kg
NDAHSB016 NDE039FD1 12/07/2000 SB FD Mercury 0.0093 J mg/kg
NDAHSB016 NDE039FD1 12/07/2000 SB FD Nickel 4 J mg/kg
NDAHSB016 NDE039FD1 12/07/2000 SB FD Potassium 1800 = mg/kg
NDAHSB016 NDE039FD1 12/07/2000 SB FD Selenium 1 J mg/kg
NDAHSB016 NDE039FD1 12/07/2000 SB FD Sodium 210 J mg/kg
NDAHSB016 NDE039FD1 12/07/2000 SB FD Vanadium 68 = mg/kg
NDAHSB016 NDE039FD1 12/07/2000 SB FD Zinc 27 = mg/kg
NDAHSB02 NDE008 12/05/2000 SB N Aluminum 2500 = mg/kg
NDAHSB02 NDE008 12/05/2000 SB N Arsenic 0.78 J mg/kg
NDAHSB02 NDE008 12/05/2000 SB N Barium 26 J mg/kg
NDAHSB02 NDE008 12/05/2000 SB N Calcium 1400 = mg/kg
NDAHSB02 NDE008 12/05/2000 SB N Chromium, Total 3.6 J mg/kg
NDAHSB02 NDE008 12/05/2000 SB N Cobalt 2.2 J mg/kg
NDAHSB02 NDE008 12/05/2000 SB N Copper 7 = mg/kg
NDAHSB02 NDE008 12/05/2000 SB N Iron 6900 = mg/kg
NDAHSB02 NDE008 12/05/2000 SB N Lead 1.8 = mg/kg
NDAHSB02 NDE008 12/05/2000 SB N Magnesium 840 J mg/kg
NDAHSB02 NDE008 12/05/2000 SB N Manganese 160 = mg/kg
NDAHSB02 NDE008 12/05/2000 SB N Nickel 1.2 J mg/kg
NDAHSB02 NDE008 12/05/2000 SB N Potassium 440 J mg/kg
NDAHSB02 NDE008 12/05/2000 SB N Sodium 43 J mg/kg

Total Metals (mg/kg)
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TABLE 4-B
Subsurface Soil Analytical Detections
AOC H, Former NASD, Vieques, Puerto Rico

Station Sample Collection Date Matrix
Sample

Type Chemical Name Result Qualifier Unit
NDAHSB02 NDE008 12/05/2000 SB N Vanadium 20 = mg/kg
NDAHSB02 NDE008 12/05/2000 SB N Zinc 8.8 = mg/kg
NDAHSB03 NDE010 12/05/2000 SB N Aluminum 6900 = mg/kg
NDAHSB03 NDE010 12/05/2000 SB N Antimony 0.59 J mg/kg
NDAHSB03 NDE010 12/05/2000 SB N Arsenic 10 = mg/kg
NDAHSB03 NDE010 12/05/2000 SB N Barium 87 J mg/kg
NDAHSB03 NDE010 12/05/2000 SB N Calcium 5200 = mg/kg
NDAHSB03 NDE010 12/05/2000 SB N Chromium, Total 10 J mg/kg
NDAHSB03 NDE010 12/05/2000 SB N Cobalt 6.9 J mg/kg
NDAHSB03 NDE010 12/05/2000 SB N Copper 31 = mg/kg
NDAHSB03 NDE010 12/05/2000 SB N Iron 19000 = mg/kg
NDAHSB03 NDE010 12/05/2000 SB N Lead 8.6 = mg/kg
NDAHSB03 NDE010 12/05/2000 SB N Magnesium 3600 = mg/kg
NDAHSB03 NDE010 12/05/2000 SB N Manganese 370 = mg/kg
NDAHSB03 NDE010 12/05/2000 SB N Mercury 0.011 J mg/kg
NDAHSB03 NDE010 12/05/2000 SB N Nickel 4.2 J mg/kg
NDAHSB03 NDE010 12/05/2000 SB N Potassium 2700 = mg/kg
NDAHSB03 NDE010 12/05/2000 SB N Selenium 1.3 = mg/kg
NDAHSB03 NDE010 12/05/2000 SB N Sodium 200 J mg/kg
NDAHSB03 NDE010 12/05/2000 SB N Vanadium 52 = mg/kg
NDAHSB03 NDE010 12/05/2000 SB N Zinc 41 = mg/kg
NDAHSB04 NDE012 12/05/2000 SB N Aluminum 4200 = mg/kg
NDAHSB04 NDE012 12/05/2000 SB N Antimony 0.44 J mg/kg
NDAHSB04 NDE012 12/05/2000 SB N Arsenic 0.69 J mg/kg
NDAHSB04 NDE012 12/05/2000 SB N Barium 160 J mg/kg
NDAHSB04 NDE012 12/05/2000 SB N Calcium 2100 = mg/kg
NDAHSB04 NDE012 12/05/2000 SB N Chromium, Total 5.3 J mg/kg
NDAHSB04 NDE012 12/05/2000 SB N Cobalt 7.9 J mg/kg
NDAHSB04 NDE012 12/05/2000 SB N Copper 15 = mg/kg
NDAHSB04 NDE012 12/05/2000 SB N Iron 12000 = mg/kg
NDAHSB04 NDE012 12/05/2000 SB N Lead 2.5 = mg/kg
NDAHSB04 NDE012 12/05/2000 SB N Magnesium 1600 = mg/kg
NDAHSB04 NDE012 12/05/2000 SB N Manganese 680 = mg/kg
NDAHSB04 NDE012 12/05/2000 SB N Mercury 0.0038 J mg/kg
NDAHSB04 NDE012 12/05/2000 SB N Nickel 2.7 J mg/kg
NDAHSB04 NDE012 12/05/2000 SB N Potassium 980 J mg/kg
NDAHSB04 NDE012 12/05/2000 SB N Selenium 0.84 J mg/kg
NDAHSB04 NDE012 12/05/2000 SB N Sodium 48 J mg/kg
NDAHSB04 NDE012 12/05/2000 SB N Vanadium 36 = mg/kg
NDAHSB04 NDE012 12/05/2000 SB N Zinc 16 = mg/kg
NDAHSB05 NDE014 12/05/2000 SB N Aluminum 2900 = mg/kg
NDAHSB05 NDE014 12/05/2000 SB N Barium 23 J mg/kg
NDAHSB05 NDE014 12/05/2000 SB N Calcium 1900 = mg/kg
NDAHSB05 NDE014 12/05/2000 SB N Chromium, Total 3.6 J mg/kg
NDAHSB05 NDE014 12/05/2000 SB N Cobalt 2.4 J mg/kg
NDAHSB05 NDE014 12/05/2000 SB N Copper 7.7 = mg/kg
NDAHSB05 NDE014 12/05/2000 SB N Iron 7800 = mg/kg
NDAHSB05 NDE014 12/05/2000 SB N Lead 2 = mg/kg
NDAHSB05 NDE014 12/05/2000 SB N Magnesium 980 J mg/kg
NDAHSB05 NDE014 12/05/2000 SB N Manganese 110 = mg/kg
NDAHSB05 NDE014 12/05/2000 SB N Mercury 0.0032 J mg/kg
NDAHSB05 NDE014 12/05/2000 SB N Nickel 1.2 J mg/kg
NDAHSB05 NDE014 12/05/2000 SB N Potassium 650 J mg/kg
NDAHSB05 NDE014 12/05/2000 SB N Selenium 0.55 J mg/kg
NDAHSB05 NDE014 12/05/2000 SB N Sodium 60 J mg/kg
NDAHSB05 NDE014 12/05/2000 SB N Vanadium 22 = mg/kg
NDAHSB05 NDE014 12/05/2000 SB N Zinc 13 = mg/kg
NDAHSB06 NDE016 12/06/2000 SB N Aluminum 3100 = mg/kg
NDAHSB06 NDE016 12/06/2000 SB N Antimony 0.38 J mg/kg
NDAHSB06 NDE016 12/06/2000 SB N Barium 20 J mg/kg
NDAHSB06 NDE016 12/06/2000 SB N Calcium 2700 = mg/kg
NDAHSB06 NDE016 12/06/2000 SB N Chromium, Total 6.4 = mg/kg
NDAHSB06 NDE016 12/06/2000 SB N Cobalt 3.1 J mg/kg
NDAHSB06 NDE016 12/06/2000 SB N Copper 10 = mg/kg
NDAHSB06 NDE016 12/06/2000 SB N Iron 9300 = mg/kg
NDAHSB06 NDE016 12/06/2000 SB N Lead 5.7 = mg/kg
NDAHSB06 NDE016 12/06/2000 SB N Magnesium 1400 = mg/kg
NDAHSB06 NDE016 12/06/2000 SB N Manganese 150 = mg/kg
NDAHSB06 NDE016 12/06/2000 SB N Nickel 3.1 J mg/kg
NDAHSB06 NDE016 12/06/2000 SB N Potassium 560 J mg/kg
NDAHSB06 NDE016 12/06/2000 SB N Selenium 0.79 J mg/kg
NDAHSB06 NDE016 12/06/2000 SB N Sodium 59 J mg/kg
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TABLE 4-B
Subsurface Soil Analytical Detections
AOC H, Former NASD, Vieques, Puerto Rico

Station Sample Collection Date Matrix
Sample

Type Chemical Name Result Qualifier Unit
NDAHSB06 NDE016 12/06/2000 SB N Vanadium 27 = mg/kg
NDAHSB06 NDE016 12/06/2000 SB N Zinc 20 J mg/kg
NDAHSB07 NDE018 12/06/2000 SB N Aluminum 4300 = mg/kg
NDAHSB07 NDE018 12/06/2000 SB N Antimony 0.44 J mg/kg
NDAHSB07 NDE018 12/06/2000 SB N Barium 200 = mg/kg
NDAHSB07 NDE018 12/06/2000 SB N Beryllium 0.15 J mg/kg
NDAHSB07 NDE018 12/06/2000 SB N Calcium 2700 = mg/kg
NDAHSB07 NDE018 12/06/2000 SB N Chromium, Total 13 = mg/kg
NDAHSB07 NDE018 12/06/2000 SB N Cobalt 16 = mg/kg
NDAHSB07 NDE018 12/06/2000 SB N Copper 16 = mg/kg
NDAHSB07 NDE018 12/06/2000 SB N Iron 15000 = mg/kg
NDAHSB07 NDE018 12/06/2000 SB N Lead 4.4 = mg/kg
NDAHSB07 NDE018 12/06/2000 SB N Magnesium 3100 = mg/kg
NDAHSB07 NDE018 12/06/2000 SB N Manganese 1000 = mg/kg
NDAHSB07 NDE018 12/06/2000 SB N Nickel 3.4 J mg/kg
NDAHSB07 NDE018 12/06/2000 SB N Potassium 970 J mg/kg
NDAHSB07 NDE018 12/06/2000 SB N Selenium 0.57 J mg/kg
NDAHSB07 NDE018 12/06/2000 SB N Sodium 46 J mg/kg
NDAHSB07 NDE018 12/06/2000 SB N Vanadium 40 = mg/kg
NDAHSB07 NDE018 12/06/2000 SB N Zinc 26 J mg/kg
NDAHSB08 NDE020 12/06/2000 SB N Aluminum 4200 = mg/kg
NDAHSB08 NDE020 12/06/2000 SB N Arsenic 0.64 J mg/kg
NDAHSB08 NDE020 12/06/2000 SB N Barium 86 = mg/kg
NDAHSB08 NDE020 12/06/2000 SB N Beryllium 0.15 J mg/kg
NDAHSB08 NDE020 12/06/2000 SB N Calcium 8400 = mg/kg
NDAHSB08 NDE020 12/06/2000 SB N Chromium, Total 8.9 = mg/kg
NDAHSB08 NDE020 12/06/2000 SB N Cobalt 4.2 J mg/kg
NDAHSB08 NDE020 12/06/2000 SB N Copper 16 = mg/kg
NDAHSB08 NDE020 12/06/2000 SB N Iron 11000 = mg/kg
NDAHSB08 NDE020 12/06/2000 SB N Lead 5.9 = mg/kg
NDAHSB08 NDE020 12/06/2000 SB N Magnesium 2500 = mg/kg
NDAHSB08 NDE020 12/06/2000 SB N Manganese 520 = mg/kg
NDAHSB08 NDE020 12/06/2000 SB N Nickel 7.5 J mg/kg
NDAHSB08 NDE020 12/06/2000 SB N Potassium 1300 = mg/kg
NDAHSB08 NDE020 12/06/2000 SB N Sodium 240 J mg/kg
NDAHSB08 NDE020 12/06/2000 SB N Vanadium 31 = mg/kg
NDAHSB08 NDE020 12/06/2000 SB N Zinc 27 J mg/kg
NDAHSB09 NDE203 12/06/2000 SB N Aluminum 9700 = mg/kg
NDAHSB09 NDE204 12/06/2000 SB N Aluminum 11000 = mg/kg
NDAHSB09 NDE022 12/06/2000 SB N Aluminum 5200 = mg/kg
NDAHSB09 NDE204 12/06/2000 SB N Antimony 0.49 J mg/kg
NDAHSB09 NDE203 12/06/2000 SB N Antimony 0.44 J mg/kg
NDAHSB09 NDE203 12/06/2000 SB N Arsenic 0.76 J mg/kg
NDAHSB09 NDE022 12/06/2000 SB N Barium 63 = mg/kg
NDAHSB09 NDE203 12/06/2000 SB N Barium 69 = mg/kg
NDAHSB09 NDE204 12/06/2000 SB N Barium 120 = mg/kg
NDAHSB09 NDE022 12/06/2000 SB N Beryllium 0.22 J mg/kg
NDAHSB09 NDE204 12/06/2000 SB N Beryllium 0.42 J mg/kg
NDAHSB09 NDE203 12/06/2000 SB N Beryllium 0.48 J mg/kg
NDAHSB09 NDE203 12/06/2000 SB N Calcium 1800 = mg/kg
NDAHSB09 NDE204 12/06/2000 SB N Calcium 3000 = mg/kg
NDAHSB09 NDE022 12/06/2000 SB N Calcium 1800 = mg/kg
NDAHSB09 NDE204 12/06/2000 SB N Chromium, Total 27 = mg/kg
NDAHSB09 NDE203 12/06/2000 SB N Chromium, Total 23 = mg/kg
NDAHSB09 NDE022 12/06/2000 SB N Chromium, Total 5.7 = mg/kg
NDAHSB09 NDE204 12/06/2000 SB N Cobalt 15 = mg/kg
NDAHSB09 NDE203 12/06/2000 SB N Cobalt 8.4 J mg/kg
NDAHSB09 NDE022 12/06/2000 SB N Cobalt 5.1 J mg/kg
NDAHSB09 NDE203 12/06/2000 SB N Copper 23 = mg/kg
NDAHSB09 NDE204 12/06/2000 SB N Copper 30 = mg/kg
NDAHSB09 NDE022 12/06/2000 SB N Copper 14 = mg/kg
NDAHSB09 NDE204 12/06/2000 SB N Iron 28000 = mg/kg
NDAHSB09 NDE203 12/06/2000 SB N Iron 22000 = mg/kg
NDAHSB09 NDE022 12/06/2000 SB N Iron 15000 = mg/kg
NDAHSB09 NDE022 12/06/2000 SB N Lead 1.2 = mg/kg
NDAHSB09 NDE203 12/06/2000 SB N Lead 2.1 = mg/kg
NDAHSB09 NDE204 12/06/2000 SB N Lead 2.2 = mg/kg
NDAHSB09 NDE203 12/06/2000 SB N Magnesium 3000 = mg/kg
NDAHSB09 NDE022 12/06/2000 SB N Magnesium 2000 = mg/kg
NDAHSB09 NDE204 12/06/2000 SB N Magnesium 4200 = mg/kg
NDAHSB09 NDE203 12/06/2000 SB N Manganese 420 = mg/kg
NDAHSB09 NDE022 12/06/2000 SB N Manganese 600 = mg/kg
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TABLE 4-B
Subsurface Soil Analytical Detections
AOC H, Former NASD, Vieques, Puerto Rico

Station Sample Collection Date Matrix
Sample

Type Chemical Name Result Qualifier Unit
NDAHSB09 NDE204 12/06/2000 SB N Manganese 850 = mg/kg
NDAHSB09 NDE022 12/06/2000 SB N Mercury 0.0034 J mg/kg
NDAHSB09 NDE203 12/06/2000 SB N Nickel 6.9 J mg/kg
NDAHSB09 NDE022 12/06/2000 SB N Nickel 2.9 J mg/kg
NDAHSB09 NDE204 12/06/2000 SB N Nickel 9.2 J mg/kg
NDAHSB09 NDE022 12/06/2000 SB N Potassium 1000 J mg/kg
NDAHSB09 NDE204 12/06/2000 SB N Potassium 840 J mg/kg
NDAHSB09 NDE203 12/06/2000 SB N Potassium 630 J mg/kg
NDAHSB09 NDE204 12/06/2000 SB N Selenium 0.89 J mg/kg
NDAHSB09 NDE203 12/06/2000 SB N Selenium 0.9 J mg/kg
NDAHSB09 NDE022 12/06/2000 SB N Selenium 0.76 J mg/kg
NDAHSB09 NDE022 12/06/2000 SB N Sodium 170 J mg/kg
NDAHSB09 NDE204 12/06/2000 SB N Sodium 850 J mg/kg
NDAHSB09 NDE203 12/06/2000 SB N Sodium 590 J mg/kg
NDAHSB09 NDE203 12/06/2000 SB N Thallium 0.43 J mg/kg
NDAHSB09 NDE204 12/06/2000 SB N Vanadium 75 = mg/kg
NDAHSB09 NDE203 12/06/2000 SB N Vanadium 79 = mg/kg
NDAHSB09 NDE022 12/06/2000 SB N Vanadium 36 = mg/kg
NDAHSB09 NDE204 12/06/2000 SB N Zinc 28 J mg/kg
NDAHSB09 NDE203 12/06/2000 SB N Zinc 20 J mg/kg
NDAHSB09 NDE022 12/06/2000 SB N Zinc 17 J mg/kg
NDAHSB10 NDE025 12/06/2000 SB N Aluminum 5200 = mg/kg
NDAHSB10 NDE025 12/06/2000 SB N Arsenic 1.1 J mg/kg
NDAHSB10 NDE025 12/06/2000 SB N Barium 74 = mg/kg
NDAHSB10 NDE025 12/06/2000 SB N Beryllium 0.18 J mg/kg
NDAHSB10 NDE025 12/06/2000 SB N Calcium 2000 = mg/kg
NDAHSB10 NDE025 12/06/2000 SB N Chromium, Total 6.7 = mg/kg
NDAHSB10 NDE025 12/06/2000 SB N Cobalt 5.8 J mg/kg
NDAHSB10 NDE025 12/06/2000 SB N Copper 16 = mg/kg
NDAHSB10 NDE025 12/06/2000 SB N Iron 18000 = mg/kg
NDAHSB10 NDE025 12/06/2000 SB N Lead 1.1 = mg/kg
NDAHSB10 NDE025 12/06/2000 SB N Magnesium 2000 = mg/kg
NDAHSB10 NDE025 12/06/2000 SB N Manganese 960 = mg/kg
NDAHSB10 NDE025 12/06/2000 SB N Nickel 2.5 J mg/kg
NDAHSB10 NDE025 12/06/2000 SB N Potassium 1000 J mg/kg
NDAHSB10 NDE025 12/06/2000 SB N Selenium 1.2 J mg/kg
NDAHSB10 NDE025 12/06/2000 SB N Sodium 290 J mg/kg
NDAHSB10 NDE025 12/06/2000 SB N Vanadium 46 = mg/kg
NDAHSB10 NDE025 12/06/2000 SB N Zinc 16 J mg/kg
NDAHSB11 NDE027 12/06/2000 SB N Aluminum 4000 = mg/kg
NDAHSB11 NDE027 12/06/2000 SB N Barium 60 = mg/kg
NDAHSB11 NDE027 12/06/2000 SB N Beryllium 0.16 J mg/kg
NDAHSB11 NDE027 12/06/2000 SB N Calcium 2900 = mg/kg
NDAHSB11 NDE027 12/06/2000 SB N Chromium, Total 6.4 = mg/kg
NDAHSB11 NDE027 12/06/2000 SB N Cobalt 5.5 J mg/kg
NDAHSB11 NDE027 12/06/2000 SB N Copper 10 = mg/kg
NDAHSB11 NDE027 12/06/2000 SB N Iron 13000 = mg/kg
NDAHSB11 NDE027 12/06/2000 SB N Lead 1.2 = mg/kg
NDAHSB11 NDE027 12/06/2000 SB N Magnesium 1600 = mg/kg
NDAHSB11 NDE027 12/06/2000 SB N Manganese 290 = mg/kg
NDAHSB11 NDE027 12/06/2000 SB N Mercury 0.0041 J mg/kg
NDAHSB11 NDE027 12/06/2000 SB N Nickel 2.3 J mg/kg
NDAHSB11 NDE027 12/06/2000 SB N Potassium 830 J mg/kg
NDAHSB11 NDE027 12/06/2000 SB N Selenium 0.61 J mg/kg
NDAHSB11 NDE027 12/06/2000 SB N Sodium 130 J mg/kg
NDAHSB11 NDE027 12/06/2000 SB N Vanadium 34 = mg/kg
NDAHSB11 NDE027 12/06/2000 SB N Zinc 15 J mg/kg
NDAHSB12 NDE029 12/06/2000 SB N Aluminum 5000 = mg/kg
NDAHSB12 NDE029 12/06/2000 SB N Barium 57 = mg/kg
NDAHSB12 NDE029 12/06/2000 SB N Beryllium 0.19 J mg/kg
NDAHSB12 NDE029 12/06/2000 SB N Calcium 3900 = mg/kg
NDAHSB12 NDE029 12/06/2000 SB N Chromium, Total 8.1 = mg/kg
NDAHSB12 NDE029 12/06/2000 SB N Cobalt 6.1 J mg/kg
NDAHSB12 NDE029 12/06/2000 SB N Copper 15 = mg/kg
NDAHSB12 NDE029 12/06/2000 SB N Iron 17000 = mg/kg
NDAHSB12 NDE029 12/06/2000 SB N Lead 1.1 = mg/kg
NDAHSB12 NDE029 12/06/2000 SB N Magnesium 2000 = mg/kg
NDAHSB12 NDE029 12/06/2000 SB N Manganese 300 = mg/kg
NDAHSB12 NDE029 12/06/2000 SB N Mercury 0.0094 J mg/kg
NDAHSB12 NDE029 12/06/2000 SB N Nickel 2.7 J mg/kg
NDAHSB12 NDE029 12/06/2000 SB N Potassium 1100 J mg/kg
NDAHSB12 NDE029 12/06/2000 SB N Selenium 0.65 J mg/kg
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TABLE 4-B
Subsurface Soil Analytical Detections
AOC H, Former NASD, Vieques, Puerto Rico

Station Sample Collection Date Matrix
Sample

Type Chemical Name Result Qualifier Unit
NDAHSB12 NDE029 12/06/2000 SB N Sodium 310 J mg/kg
NDAHSB12 NDE029 12/06/2000 SB N Vanadium 54 = mg/kg
NDAHSB12 NDE029 12/06/2000 SB N Zinc 18 J mg/kg
NDAHSB13 NDE031 12/06/2000 SB N Aluminum 3200 = mg/kg
NDAHSB13 NDE031 12/06/2000 SB N Barium 29 J mg/kg
NDAHSB13 NDE031 12/06/2000 SB N Beryllium 0.17 J mg/kg
NDAHSB13 NDE031 12/06/2000 SB N Calcium 1700 = mg/kg
NDAHSB13 NDE031 12/06/2000 SB N Chromium, Total 3.3 = mg/kg
NDAHSB13 NDE031 12/06/2000 SB N Cobalt 4.1 J mg/kg
NDAHSB13 NDE031 12/06/2000 SB N Copper 17 = mg/kg
NDAHSB13 NDE031 12/06/2000 SB N Iron 11000 = mg/kg
NDAHSB13 NDE031 12/06/2000 SB N Lead 0.92 = mg/kg
NDAHSB13 NDE031 12/06/2000 SB N Magnesium 1400 = mg/kg
NDAHSB13 NDE031 12/06/2000 SB N Manganese 160 = mg/kg
NDAHSB13 NDE031 12/06/2000 SB N Nickel 1.7 J mg/kg
NDAHSB13 NDE031 12/06/2000 SB N Potassium 700 J mg/kg
NDAHSB13 NDE031 12/06/2000 SB N Sodium 180 J mg/kg
NDAHSB13 NDE031 12/06/2000 SB N Vanadium 37 = mg/kg
NDAHSB13 NDE031 12/06/2000 SB N Zinc 15 J mg/kg
NDAHSB14 NDE033 12/07/2000 SB N Aluminum 7000 = mg/kg
NDAHSB14 NDE033 12/07/2000 SB N Barium 85 = mg/kg
NDAHSB14 NDE033 12/07/2000 SB N Beryllium 0.21 J mg/kg
NDAHSB14 NDE033 12/07/2000 SB N Calcium 6200 J mg/kg
NDAHSB14 NDE033 12/07/2000 SB N Chromium, Total 8.9 J mg/kg
NDAHSB14 NDE033 12/07/2000 SB N Cobalt 7 J mg/kg
NDAHSB14 NDE033 12/07/2000 SB N Copper 23 = mg/kg
NDAHSB14 NDE033 12/07/2000 SB N Iron 19000 = mg/kg
NDAHSB14 NDE033 12/07/2000 SB N Lead 12 = mg/kg
NDAHSB14 NDE033 12/07/2000 SB N Magnesium 2500 = mg/kg
NDAHSB14 NDE033 12/07/2000 SB N Manganese 350 = mg/kg
NDAHSB14 NDE033 12/07/2000 SB N Mercury 0.015 J mg/kg
NDAHSB14 NDE033 12/07/2000 SB N Nickel 3.7 J mg/kg
NDAHSB14 NDE033 12/07/2000 SB N Potassium 1300 = mg/kg
NDAHSB14 NDE033 12/07/2000 SB N Selenium 1.2 = mg/kg
NDAHSB14 NDE033 12/07/2000 SB N Sodium 230 J mg/kg
NDAHSB14 NDE033 12/07/2000 SB N Vanadium 51 = mg/kg
NDAHSB14 NDE033 12/07/2000 SB N Zinc 48 = mg/kg
NDAHSB15 NDE035 12/07/2000 SB N Aluminum 8900 = mg/kg
NDAHSB15 NDE035 12/07/2000 SB N Barium 98 = mg/kg
NDAHSB15 NDE035 12/07/2000 SB N Beryllium 0.24 J mg/kg
NDAHSB15 NDE035 12/07/2000 SB N Calcium 4100 J mg/kg
NDAHSB15 NDE035 12/07/2000 SB N Chromium, Total 11 J mg/kg
NDAHSB15 NDE035 12/07/2000 SB N Cobalt 9 J mg/kg
NDAHSB15 NDE035 12/07/2000 SB N Copper 28 = mg/kg
NDAHSB15 NDE035 12/07/2000 SB N Iron 20000 = mg/kg
NDAHSB15 NDE035 12/07/2000 SB N Lead 1.7 = mg/kg
NDAHSB15 NDE035 12/07/2000 SB N Magnesium 2800 = mg/kg
NDAHSB15 NDE035 12/07/2000 SB N Manganese 560 = mg/kg
NDAHSB15 NDE035 12/07/2000 SB N Mercury 0.014 J mg/kg
NDAHSB15 NDE035 12/07/2000 SB N Nickel 4.3 J mg/kg
NDAHSB15 NDE035 12/07/2000 SB N Potassium 1600 = mg/kg
NDAHSB15 NDE035 12/07/2000 SB N Selenium 0.99 J mg/kg
NDAHSB15 NDE035 12/07/2000 SB N Sodium 110 J mg/kg
NDAHSB15 NDE035 12/07/2000 SB N Vanadium 61 = mg/kg
NDAHSB15 NDE035 12/07/2000 SB N Zinc 30 = mg/kg
NDAHSB16 NDE038 12/07/2000 SB N Aluminum 9400 = mg/kg
NDAHSB16 NDE038 12/07/2000 SB N Antimony 0.44 J mg/kg
NDAHSB16 NDE038 12/07/2000 SB N Arsenic 0.88 J mg/kg
NDAHSB16 NDE038 12/07/2000 SB N Barium 81 = mg/kg
NDAHSB16 NDE038 12/07/2000 SB N Beryllium 0.26 J mg/kg
NDAHSB16 NDE038 12/07/2000 SB N Calcium 3300 J mg/kg
NDAHSB16 NDE038 12/07/2000 SB N Chromium, Total 10 J mg/kg
NDAHSB16 NDE038 12/07/2000 SB N Cobalt 9 J mg/kg
NDAHSB16 NDE038 12/07/2000 SB N Copper 25 = mg/kg
NDAHSB16 NDE038 12/07/2000 SB N Iron 22000 = mg/kg
NDAHSB16 NDE038 12/07/2000 SB N Lead 1.9 = mg/kg
NDAHSB16 NDE038 12/07/2000 SB N Magnesium 3000 = mg/kg
NDAHSB16 NDE038 12/07/2000 SB N Manganese 420 = mg/kg
NDAHSB16 NDE038 12/07/2000 SB N Mercury 0.0088 J mg/kg
NDAHSB16 NDE038 12/07/2000 SB N Nickel 4.2 J mg/kg
NDAHSB16 NDE038 12/07/2000 SB N Potassium 1800 = mg/kg
NDAHSB16 NDE038 12/07/2000 SB N Selenium 1 J mg/kg
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TABLE 4-B
Subsurface Soil Analytical Detections
AOC H, Former NASD, Vieques, Puerto Rico

Station Sample Collection Date Matrix
Sample

Type Chemical Name Result Qualifier Unit
NDAHSB16 NDE038 12/07/2000 SB N Sodium 190 J mg/kg
NDAHSB16 NDE038 12/07/2000 SB N Vanadium 65 = mg/kg
NDAHSB16 NDE038 12/07/2000 SB N Zinc 28 = mg/kg
NDAHSB17 NDAHSB17-R01 08/26/2003 SB N Aluminum 6550 = mg/kg
NDAHSB17 NDAHSB17-R01 08/26/2003 SB N Antimony 0.218 J mg/kg
NDAHSB17 NDAHSB17-R01 08/26/2003 SB N Arsenic 1.71 J mg/kg
NDAHSB17 NDAHSB17-R01 08/26/2003 SB N Barium 61.3 = mg/kg
NDAHSB17 NDAHSB17-R01 08/26/2003 SB N Beryllium 0.112 J mg/kg
NDAHSB17 NDAHSB17-R01 08/26/2003 SB N Cadmium 0.0442 J mg/kg
NDAHSB17 NDAHSB17-R01 08/26/2003 SB N Calcium 9420 = mg/kg
NDAHSB17 NDAHSB17-R01 08/26/2003 SB N Chromium, Total 7.61 = mg/kg
NDAHSB17 NDAHSB17-R01 08/26/2003 SB N Cobalt 5.79 J mg/kg
NDAHSB17 NDAHSB17-R01 08/26/2003 SB N Copper 20.6 = mg/kg
NDAHSB17 NDAHSB17-R01 08/26/2003 SB N Iron 13900 J mg/kg
NDAHSB17 NDAHSB17-R01 08/26/2003 SB N Lead 18.9 = mg/kg
NDAHSB17 NDAHSB17-R01 08/26/2003 SB N Magnesium 2130 = mg/kg
NDAHSB17 NDAHSB17-R01 08/26/2003 SB N Manganese 316 = mg/kg
NDAHSB17 NDAHSB17-R01 08/26/2003 SB N Mercury 0.0706 J mg/kg
NDAHSB17 NDAHSB17-R01 08/26/2003 SB N Nickel 3.48 J mg/kg
NDAHSB17 NDAHSB17-R01 08/26/2003 SB N Potassium 1330 = mg/kg
NDAHSB17 NDAHSB17-R01 08/26/2003 SB N Selenium 0.383 J mg/kg
NDAHSB17 NDAHSB17-R01 08/26/2003 SB N Silver 0.0437 J mg/kg
NDAHSB17 NDAHSB17-R01 08/26/2003 SB N Sodium 190 J mg/kg
NDAHSB17 NDAHSB17-R01 08/26/2003 SB N Thallium 0.708 J mg/kg
NDAHSB17 NDAHSB17-R01 08/26/2003 SB N Vanadium 38.5 = mg/kg
NDAHSB17 NDAHSB17-R01 08/26/2003 SB N Zinc 59.8 J mg/kg
NDAHSB18 NDAHSB18-R01 08/26/2003 SB N Aluminum 6880 = mg/kg
NDAHSB18 NDAHSB18-R01 08/26/2003 SB N Antimony 0.253 J mg/kg
NDAHSB18 NDAHSB18-R01 08/26/2003 SB N Arsenic 1.29 J mg/kg
NDAHSB18 NDAHSB18-R01 08/26/2003 SB N Barium 81.4 = mg/kg
NDAHSB18 NDAHSB18-R01 08/26/2003 SB N Beryllium 0.122 J mg/kg
NDAHSB18 NDAHSB18-R01 08/26/2003 SB N Cadmium 0.219 J mg/kg
NDAHSB18 NDAHSB18-R01 08/26/2003 SB N Calcium 15100 = mg/kg
NDAHSB18 NDAHSB18-R01 08/26/2003 SB N Chromium, Total 9.05 = mg/kg
NDAHSB18 NDAHSB18-R01 08/26/2003 SB N Cobalt 5.74 J mg/kg
NDAHSB18 NDAHSB18-R01 08/26/2003 SB N Copper 27.2 = mg/kg
NDAHSB18 NDAHSB18-R01 08/26/2003 SB N Iron 15400 J mg/kg
NDAHSB18 NDAHSB18-R01 08/26/2003 SB N Lead 29.1 = mg/kg
NDAHSB18 NDAHSB18-R01 08/26/2003 SB N Magnesium 2660 = mg/kg
NDAHSB18 NDAHSB18-R01 08/26/2003 SB N Manganese 345 = mg/kg
NDAHSB18 NDAHSB18-R01 08/26/2003 SB N Mercury 0.0719 J mg/kg
NDAHSB18 NDAHSB18-R01 08/26/2003 SB N Nickel 4.17 J mg/kg
NDAHSB18 NDAHSB18-R01 08/26/2003 SB N Potassium 1820 = mg/kg
NDAHSB18 NDAHSB18-R01 08/26/2003 SB N Selenium 0.278 J mg/kg
NDAHSB18 NDAHSB18-R01 08/26/2003 SB N Sodium 297 J mg/kg
NDAHSB18 NDAHSB18-R01 08/26/2003 SB N Thallium 0.538 J mg/kg
NDAHSB18 NDAHSB18-R01 08/26/2003 SB N Vanadium 41.8 = mg/kg
NDAHSB18 NDAHSB18-R01 08/26/2003 SB N Zinc 155 J mg/kg
NDAHSB19 NDAHSB19-R01 08/26/2003 SB N Aluminum 2930 = mg/kg
NDAHSB19 NDAHSB19-R01 08/26/2003 SB N Antimony 0.14 J mg/kg
NDAHSB19 NDAHSB19-R01 08/26/2003 SB N Arsenic 0.161 J mg/kg
NDAHSB19 NDAHSB19-R01 08/26/2003 SB N Barium 25.4 J mg/kg
NDAHSB19 NDAHSB19-R01 08/26/2003 SB N Beryllium 0.0591 J mg/kg
NDAHSB19 NDAHSB19-R01 08/26/2003 SB N Calcium 1540 = mg/kg
NDAHSB19 NDAHSB19-R01 08/26/2003 SB N Chromium, Total 3.51 = mg/kg
NDAHSB19 NDAHSB19-R01 08/26/2003 SB N Cobalt 3.24 J mg/kg
NDAHSB19 NDAHSB19-R01 08/26/2003 SB N Copper 8.56 = mg/kg
NDAHSB19 NDAHSB19-R01 08/26/2003 SB N Iron 9420 J mg/kg
NDAHSB19 NDAHSB19-R01 08/26/2003 SB N Lead 1.25 = mg/kg
NDAHSB19 NDAHSB19-R01 08/26/2003 SB N Magnesium 1060 = mg/kg
NDAHSB19 NDAHSB19-R01 08/26/2003 SB N Manganese 177 = mg/kg
NDAHSB19 NDAHSB19-R01 08/26/2003 SB N Mercury 0.00506 J mg/kg
NDAHSB19 NDAHSB19-R01 08/26/2003 SB N Nickel 1.25 J mg/kg
NDAHSB19 NDAHSB19-R01 08/26/2003 SB N Potassium 709 J mg/kg
NDAHSB19 NDAHSB19-R01 08/26/2003 SB N Sodium 85.1 J mg/kg
NDAHSB19 NDAHSB19-R01 08/26/2003 SB N Thallium 0.476 J mg/kg
NDAHSB19 NDAHSB19-R01 08/26/2003 SB N Vanadium 26.5 = mg/kg
NDAHSB19 NDAHSB19-R01 08/26/2003 SB N Zinc 13.3 J mg/kg
NDAHSB20 NDAHFD05P-R01 08/26/2003 SB FD Aluminum 5050 = mg/kg
NDAHSB20 NDAHSB20-R01 08/26/2003 SB N Aluminum 4980 = mg/kg
NDAHSB20 NDAHFD05P-R01 08/26/2003 SB FD Antimony 0.199 J mg/kg
NDAHSB20 NDAHSB20-R01 08/26/2003 SB N Antimony 0.332 J mg/kg
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TABLE 4-B
Subsurface Soil Analytical Detections
AOC H, Former NASD, Vieques, Puerto Rico

Station Sample Collection Date Matrix
Sample

Type Chemical Name Result Qualifier Unit
NDAHSB20 NDAHFD05P-R01 08/26/2003 SB FD Arsenic 0.372 J mg/kg
NDAHSB20 NDAHSB20-R01 08/26/2003 SB N Arsenic 0.62 J mg/kg
NDAHSB20 NDAHFD05P-R01 08/26/2003 SB FD Barium 40.9 = mg/kg
NDAHSB20 NDAHSB20-R01 08/26/2003 SB N Barium 45.6 = mg/kg
NDAHSB20 NDAHFD05P-R01 08/26/2003 SB FD Beryllium 0.0933 J mg/kg
NDAHSB20 NDAHSB20-R01 08/26/2003 SB N Beryllium 0.0952 J mg/kg
NDAHSB20 NDAHSB20-R01 08/26/2003 SB N Cadmium 0.0367 J mg/kg
NDAHSB20 NDAHFD05P-R01 08/26/2003 SB FD Calcium 6560 = mg/kg
NDAHSB20 NDAHSB20-R01 08/26/2003 SB N Calcium 9130 = mg/kg
NDAHSB20 NDAHSB20-R01 08/26/2003 SB N Chromium, Total 6.98 = mg/kg
NDAHSB20 NDAHFD05P-R01 08/26/2003 SB FD Chromium, Total 6.04 = mg/kg
NDAHSB20 NDAHFD05P-R01 08/26/2003 SB FD Cobalt 4.81 J mg/kg
NDAHSB20 NDAHSB20-R01 08/26/2003 SB N Cobalt 4.49 J mg/kg
NDAHSB20 NDAHFD05P-R01 08/26/2003 SB FD Copper 21.3 = mg/kg
NDAHSB20 NDAHSB20-R01 08/26/2003 SB N Copper 21.5 = mg/kg
NDAHSB20 NDAHFD05P-R01 08/26/2003 SB FD Iron 12100 = mg/kg
NDAHSB20 NDAHSB20-R01 08/26/2003 SB N Iron 12400 J mg/kg
NDAHSB20 NDAHFD05P-R01 08/26/2003 SB FD Lead 5.2 J mg/kg
NDAHSB20 NDAHSB20-R01 08/26/2003 SB N Lead 6.75 = mg/kg
NDAHSB20 NDAHFD05P-R01 08/26/2003 SB FD Magnesium 1680 = mg/kg
NDAHSB20 NDAHSB20-R01 08/26/2003 SB N Magnesium 1690 = mg/kg
NDAHSB20 NDAHFD05P-R01 08/26/2003 SB FD Manganese 286 J mg/kg
NDAHSB20 NDAHSB20-R01 08/26/2003 SB N Manganese 283 = mg/kg
NDAHSB20 NDAHFD05P-R01 08/26/2003 SB FD Mercury 0.0165 J mg/kg
NDAHSB20 NDAHSB20-R01 08/26/2003 SB N Mercury 0.0146 J mg/kg
NDAHSB20 NDAHFD05P-R01 08/26/2003 SB FD Nickel 2.36 J mg/kg
NDAHSB20 NDAHSB20-R01 08/26/2003 SB N Nickel 2.25 J mg/kg
NDAHSB20 NDAHFD05P-R01 08/26/2003 SB FD Potassium 1390 = mg/kg
NDAHSB20 NDAHSB20-R01 08/26/2003 SB N Potassium 1400 = mg/kg
NDAHSB20 NDAHFD05P-R01 08/26/2003 SB FD Selenium 0.351 J mg/kg
NDAHSB20 NDAHSB20-R01 08/26/2003 SB N Selenium 0.5 J mg/kg
NDAHSB20 NDAHFD05P-R01 08/26/2003 SB FD Silver 0.0424 J mg/kg
NDAHSB20 NDAHFD05P-R01 08/26/2003 SB FD Sodium 179 J mg/kg
NDAHSB20 NDAHSB20-R01 08/26/2003 SB N Sodium 196 J mg/kg
NDAHSB20 NDAHFD05P-R01 08/26/2003 SB FD Thallium 0.622 J mg/kg
NDAHSB20 NDAHSB20-R01 08/26/2003 SB N Thallium 0.583 J mg/kg
NDAHSB20 NDAHFD05P-R01 08/26/2003 SB FD Vanadium 34.3 = mg/kg
NDAHSB20 NDAHSB20-R01 08/26/2003 SB N Vanadium 36.2 = mg/kg
NDAHSB20 NDAHFD05P-R01 08/26/2003 SB FD Zinc 49.4 = mg/kg
NDAHSB20 NDAHSB20-R01 08/26/2003 SB N Zinc 54.1 J mg/kg
NDAHSB21 NDAHSB21-R01 08/26/2003 SB N Aluminum 2620 = mg/kg
NDAHSB21 NDAHSB21-R01 08/26/2003 SB N Arsenic 0.203 J mg/kg
NDAHSB21 NDAHSB21-R01 08/26/2003 SB N Barium 32.4 = mg/kg
NDAHSB21 NDAHSB21-R01 08/26/2003 SB N Beryllium 0.0532 J mg/kg
NDAHSB21 NDAHSB21-R01 08/26/2003 SB N Calcium 1070 = mg/kg
NDAHSB21 NDAHSB21-R01 08/26/2003 SB N Chromium, Total 5.15 = mg/kg
NDAHSB21 NDAHSB21-R01 08/26/2003 SB N Cobalt 2.93 J mg/kg
NDAHSB21 NDAHSB21-R01 08/26/2003 SB N Copper 7.04 = mg/kg
NDAHSB21 NDAHSB21-R01 08/26/2003 SB N Iron 7810 J mg/kg
NDAHSB21 NDAHSB21-R01 08/26/2003 SB N Lead 0.75 = mg/kg
NDAHSB21 NDAHSB21-R01 08/26/2003 SB N Magnesium 895 = mg/kg
NDAHSB21 NDAHSB21-R01 08/26/2003 SB N Manganese 161 = mg/kg
NDAHSB21 NDAHSB21-R01 08/26/2003 SB N Mercury 0.00429 J mg/kg
NDAHSB21 NDAHSB21-R01 08/26/2003 SB N Nickel 1.26 J mg/kg
NDAHSB21 NDAHSB21-R01 08/26/2003 SB N Potassium 665 J mg/kg
NDAHSB21 NDAHSB21-R01 08/26/2003 SB N Selenium 0.268 J mg/kg
NDAHSB21 NDAHSB21-R01 08/26/2003 SB N Sodium 77.3 J mg/kg
NDAHSB21 NDAHSB21-R01 08/26/2003 SB N Thallium 0.407 J mg/kg
NDAHSB21 NDAHSB21-R01 08/26/2003 SB N Vanadium 22.8 = mg/kg
NDAHSB21 NDAHSB21-R01 08/26/2003 SB N Zinc 10.2 J mg/kg
NDAHSB22 NDAHSB22-R01 08/26/2003 SB N Aluminum 3760 = mg/kg
NDAHSB22 NDAHSB22-R01 08/26/2003 SB N Antimony 0.25 J mg/kg
NDAHSB22 NDAHSB22-R01 08/26/2003 SB N Arsenic 1.94 = mg/kg
NDAHSB22 NDAHSB22-R01 08/26/2003 SB N Barium 31 J mg/kg
NDAHSB22 NDAHSB22-R01 08/26/2003 SB N Beryllium 0.0805 J mg/kg
NDAHSB22 NDAHSB22-R01 08/26/2003 SB N Calcium 1420 = mg/kg
NDAHSB22 NDAHSB22-R01 08/26/2003 SB N Chromium, Total 4.32 = mg/kg
NDAHSB22 NDAHSB22-R01 08/26/2003 SB N Cobalt 2.48 J mg/kg
NDAHSB22 NDAHSB22-R01 08/26/2003 SB N Copper 46.4 = mg/kg
NDAHSB22 NDAHSB22-R01 08/26/2003 SB N Iron 8700 = mg/kg
NDAHSB22 NDAHSB22-R01 08/26/2003 SB N Lead 2.29 J mg/kg
NDAHSB22 NDAHSB22-R01 08/26/2003 SB N Magnesium 1380 = mg/kg
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TABLE 4-B
Subsurface Soil Analytical Detections
AOC H, Former NASD, Vieques, Puerto Rico

Station Sample Collection Date Matrix
Sample

Type Chemical Name Result Qualifier Unit
NDAHSB22 NDAHSB22-R01 08/26/2003 SB N Manganese 80.4 = mg/kg
NDAHSB22 NDAHSB22-R01 08/26/2003 SB N Mercury 0.009 J mg/kg
NDAHSB22 NDAHSB22-R01 08/26/2003 SB N Nickel 1.35 J mg/kg
NDAHSB22 NDAHSB22-R01 08/26/2003 SB N Potassium 1050 = mg/kg
NDAHSB22 NDAHSB22-R01 08/26/2003 SB N Selenium 0.199 J mg/kg
NDAHSB22 NDAHSB22-R01 08/26/2003 SB N Sodium 95.9 J mg/kg
NDAHSB22 NDAHSB22-R01 08/26/2003 SB N Thallium 0.522 J mg/kg
NDAHSB22 NDAHSB22-R01 08/26/2003 SB N Vanadium 25.5 = mg/kg
NDAHSB22 NDAHSB22-R01 08/26/2003 SB N Zinc 17.5 J mg/kg
NDAHSB23 NDAHSB23-R01 08/26/2003 SB N Aluminum 2630 = mg/kg
NDAHSB23 NDAHSB23-R01 08/26/2003 SB N Arsenic 1.24 J mg/kg
NDAHSB23 NDAHSB23-R01 08/26/2003 SB N Barium 29.2 J mg/kg
NDAHSB23 NDAHSB23-R01 08/26/2003 SB N Beryllium 0.0479 J mg/kg
NDAHSB23 NDAHSB23-R01 08/26/2003 SB N Calcium 1180 = mg/kg
NDAHSB23 NDAHSB23-R01 08/26/2003 SB N Chromium, Total 4.4 = mg/kg
NDAHSB23 NDAHSB23-R01 08/26/2003 SB N Cobalt 2.58 J mg/kg
NDAHSB23 NDAHSB23-R01 08/26/2003 SB N Copper 8.18 = mg/kg
NDAHSB23 NDAHSB23-R01 08/26/2003 SB N Iron 8360 J mg/kg
NDAHSB23 NDAHSB23-R01 08/26/2003 SB N Lead 1.11 = mg/kg
NDAHSB23 NDAHSB23-R01 08/26/2003 SB N Magnesium 975 = mg/kg
NDAHSB23 NDAHSB23-R01 08/26/2003 SB N Manganese 117 = mg/kg
NDAHSB23 NDAHSB23-R01 08/26/2003 SB N Mercury 0.00644 J mg/kg
NDAHSB23 NDAHSB23-R01 08/26/2003 SB N Nickel 1.21 J mg/kg
NDAHSB23 NDAHSB23-R01 08/26/2003 SB N Potassium 739 J mg/kg
NDAHSB23 NDAHSB23-R01 08/26/2003 SB N Selenium 0.29 J mg/kg
NDAHSB23 NDAHSB23-R01 08/26/2003 SB N Sodium 78.8 J mg/kg
NDAHSB23 NDAHSB23-R01 08/26/2003 SB N Thallium 0.355 J mg/kg
NDAHSB23 NDAHSB23-R01 08/26/2003 SB N Vanadium 25.3 = mg/kg
NDAHSB23 NDAHSB23-R01 08/26/2003 SB N Zinc 12.3 J mg/kg
NDAHSB24 NDAHSB24-R01 08/26/2003 SB N Aluminum 3020 = mg/kg
NDAHSB24 NDAHSB24-R01 08/26/2003 SB N Arsenic 1.09 J mg/kg
NDAHSB24 NDAHSB24-R01 08/26/2003 SB N Barium 37.3 = mg/kg
NDAHSB24 NDAHSB24-R01 08/26/2003 SB N Beryllium 0.0735 J mg/kg
NDAHSB24 NDAHSB24-R01 08/26/2003 SB N Calcium 2900 = mg/kg
NDAHSB24 NDAHSB24-R01 08/26/2003 SB N Chromium, Total 4.54 = mg/kg
NDAHSB24 NDAHSB24-R01 08/26/2003 SB N Cobalt 3.87 J mg/kg
NDAHSB24 NDAHSB24-R01 08/26/2003 SB N Copper 9.45 = mg/kg
NDAHSB24 NDAHSB24-R01 08/26/2003 SB N Iron 9070 J mg/kg
NDAHSB24 NDAHSB24-R01 08/26/2003 SB N Lead 1.04 = mg/kg
NDAHSB24 NDAHSB24-R01 08/26/2003 SB N Magnesium 1100 = mg/kg
NDAHSB24 NDAHSB24-R01 08/26/2003 SB N Manganese 277 = mg/kg
NDAHSB24 NDAHSB24-R01 08/26/2003 SB N Mercury 0.00318 J mg/kg
NDAHSB24 NDAHSB24-R01 08/26/2003 SB N Nickel 1.58 J mg/kg
NDAHSB24 NDAHSB24-R01 08/26/2003 SB N Potassium 809 J mg/kg
NDAHSB24 NDAHSB24-R01 08/26/2003 SB N Sodium 114 J mg/kg
NDAHSB24 NDAHSB24-R01 08/26/2003 SB N Thallium 0.553 J mg/kg
NDAHSB24 NDAHSB24-R01 08/26/2003 SB N Vanadium 27.8 = mg/kg
NDAHSB24 NDAHSB24-R01 08/26/2003 SB N Zinc 15 J mg/kg
NDAHSB25 NDAHSB25-R01 08/26/2003 SB N Aluminum 2110 = mg/kg
NDAHSB25 NDAHSB25-R01 08/26/2003 SB N Arsenic 0.223 J mg/kg
NDAHSB25 NDAHSB25-R01 08/26/2003 SB N Barium 32.6 J mg/kg
NDAHSB25 NDAHSB25-R01 08/26/2003 SB N Beryllium 0.0547 J mg/kg
NDAHSB25 NDAHSB25-R01 08/26/2003 SB N Calcium 1300 = mg/kg
NDAHSB25 NDAHSB25-R01 08/26/2003 SB N Chromium, Total 3.28 = mg/kg
NDAHSB25 NDAHSB25-R01 08/26/2003 SB N Cobalt 3.14 J mg/kg
NDAHSB25 NDAHSB25-R01 08/26/2003 SB N Copper 7.49 = mg/kg
NDAHSB25 NDAHSB25-R01 08/26/2003 SB N Iron 6660 J mg/kg
NDAHSB25 NDAHSB25-R01 08/26/2003 SB N Lead 0.91 = mg/kg
NDAHSB25 NDAHSB25-R01 08/26/2003 SB N Magnesium 748 J mg/kg
NDAHSB25 NDAHSB25-R01 08/26/2003 SB N Manganese 271 = mg/kg
NDAHSB25 NDAHSB25-R01 08/26/2003 SB N Mercury 0.00476 J mg/kg
NDAHSB25 NDAHSB25-R01 08/26/2003 SB N Nickel 1.13 J mg/kg
NDAHSB25 NDAHSB25-R01 08/26/2003 SB N Potassium 591 J mg/kg
NDAHSB25 NDAHSB25-R01 08/26/2003 SB N Sodium 91.6 J mg/kg
NDAHSB25 NDAHSB25-R01 08/26/2003 SB N Thallium 0.24 J mg/kg
NDAHSB25 NDAHSB25-R01 08/26/2003 SB N Vanadium 19 = mg/kg
NDAHSB25 NDAHSB25-R01 08/26/2003 SB N Zinc 9.07 J mg/kg
NDAHSB26 NDAHSB26-R01 08/26/2003 SB N Aluminum 4440 = mg/kg
NDAHSB26 NDAHSB26-R01 08/26/2003 SB N Arsenic 1.18 J mg/kg
NDAHSB26 NDAHSB26-R01 08/26/2003 SB N Barium 44 = mg/kg
NDAHSB26 NDAHSB26-R01 08/26/2003 SB N Beryllium 0.103 J mg/kg
NDAHSB26 NDAHSB26-R01 08/26/2003 SB N Calcium 3220 = mg/kg
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TABLE 4-B
Subsurface Soil Analytical Detections
AOC H, Former NASD, Vieques, Puerto Rico

Station Sample Collection Date Matrix
Sample

Type Chemical Name Result Qualifier Unit
NDAHSB26 NDAHSB26-R01 08/26/2003 SB N Chromium, Total 6.75 = mg/kg
NDAHSB26 NDAHSB26-R01 08/26/2003 SB N Cobalt 5.08 J mg/kg
NDAHSB26 NDAHSB26-R01 08/26/2003 SB N Copper 14.8 = mg/kg
NDAHSB26 NDAHSB26-R01 08/26/2003 SB N Iron 14000 J mg/kg
NDAHSB26 NDAHSB26-R01 08/26/2003 SB N Lead 1.42 = mg/kg
NDAHSB26 NDAHSB26-R01 08/26/2003 SB N Magnesium 1760 = mg/kg
NDAHSB26 NDAHSB26-R01 08/26/2003 SB N Manganese 427 = mg/kg
NDAHSB26 NDAHSB26-R01 08/26/2003 SB N Mercury 0.0061 J mg/kg
NDAHSB26 NDAHSB26-R01 08/26/2003 SB N Nickel 3.17 J mg/kg
NDAHSB26 NDAHSB26-R01 08/26/2003 SB N Potassium 1020 = mg/kg
NDAHSB26 NDAHSB26-R01 08/26/2003 SB N Selenium 0.411 J mg/kg
NDAHSB26 NDAHSB26-R01 08/26/2003 SB N Silver 0.0405 J mg/kg
NDAHSB26 NDAHSB26-R01 08/26/2003 SB N Sodium 363 J mg/kg
NDAHSB26 NDAHSB26-R01 08/26/2003 SB N Thallium 0.661 J mg/kg
NDAHSB26 NDAHSB26-R01 08/26/2003 SB N Vanadium 36.4 = mg/kg
NDAHSB26 NDAHSB26-R01 08/26/2003 SB N Zinc 18.8 J mg/kg
NDAHSB27 NDAHSB27-R01 08/26/2003 SB N Aluminum 5790 = mg/kg
NDAHSB27 NDAHSB27-R01 08/26/2003 SB N Antimony 0.168 J mg/kg
NDAHSB27 NDAHSB27-R01 08/26/2003 SB N Arsenic 0.631 J mg/kg
NDAHSB27 NDAHSB27-R01 08/26/2003 SB N Barium 43.7 = mg/kg
NDAHSB27 NDAHSB27-R01 08/26/2003 SB N Beryllium 0.112 J mg/kg
NDAHSB27 NDAHSB27-R01 08/26/2003 SB N Calcium 4240 = mg/kg
NDAHSB27 NDAHSB27-R01 08/26/2003 SB N Chromium, Total 7.03 = mg/kg
NDAHSB27 NDAHSB27-R01 08/26/2003 SB N Cobalt 5.65 J mg/kg
NDAHSB27 NDAHSB27-R01 08/26/2003 SB N Copper 16.5 = mg/kg
NDAHSB27 NDAHSB27-R01 08/26/2003 SB N Iron 15400 J mg/kg
NDAHSB27 NDAHSB27-R01 08/26/2003 SB N Lead 3.23 = mg/kg
NDAHSB27 NDAHSB27-R01 08/26/2003 SB N Magnesium 2340 = mg/kg
NDAHSB27 NDAHSB27-R01 08/26/2003 SB N Manganese 199 = mg/kg
NDAHSB27 NDAHSB27-R01 08/26/2003 SB N Mercury 0.0218 J mg/kg
NDAHSB27 NDAHSB27-R01 08/26/2003 SB N Nickel 2.71 J mg/kg
NDAHSB27 NDAHSB27-R01 08/26/2003 SB N Potassium 1240 = mg/kg
NDAHSB27 NDAHSB27-R01 08/26/2003 SB N Selenium 0.384 J mg/kg
NDAHSB27 NDAHSB27-R01 08/26/2003 SB N Silver 0.0242 J mg/kg
NDAHSB27 NDAHSB27-R01 08/26/2003 SB N Sodium 737 J mg/kg
NDAHSB27 NDAHSB27-R01 08/26/2003 SB N Thallium 0.712 J mg/kg
NDAHSB27 NDAHSB27-R01 08/26/2003 SB N Vanadium 46.8 = mg/kg
NDAHSB27 NDAHSB27-R01 08/26/2003 SB N Zinc 31 J mg/kg
NDAHSB28 NDAHSB28-R01 08/26/2003 SB N Aluminum 5360 = mg/kg
NDAHSB28 NDAHSB28-R01 08/26/2003 SB N Antimony 0.222 J mg/kg
NDAHSB28 NDAHSB28-R01 08/26/2003 SB N Arsenic 0.917 J mg/kg
NDAHSB28 NDAHSB28-R01 08/26/2003 SB N Barium 68.5 = mg/kg
NDAHSB28 NDAHSB28-R01 08/26/2003 SB N Beryllium 0.134 J mg/kg
NDAHSB28 NDAHSB28-R01 08/26/2003 SB N Calcium 2780 = mg/kg
NDAHSB28 NDAHSB28-R01 08/26/2003 SB N Chromium, Total 6.78 = mg/kg
NDAHSB28 NDAHSB28-R01 08/26/2003 SB N Cobalt 6.25 J mg/kg
NDAHSB28 NDAHSB28-R01 08/26/2003 SB N Copper 15.4 = mg/kg
NDAHSB28 NDAHSB28-R01 08/26/2003 SB N Iron 13200 J mg/kg
NDAHSB28 NDAHSB28-R01 08/26/2003 SB N Lead 1.86 = mg/kg
NDAHSB28 NDAHSB28-R01 08/26/2003 SB N Magnesium 2030 = mg/kg
NDAHSB28 NDAHSB28-R01 08/26/2003 SB N Manganese 544 = mg/kg
NDAHSB28 NDAHSB28-R01 08/26/2003 SB N Mercury 0.0109 J mg/kg
NDAHSB28 NDAHSB28-R01 08/26/2003 SB N Nickel 2.86 J mg/kg
NDAHSB28 NDAHSB28-R01 08/26/2003 SB N Potassium 1170 = mg/kg
NDAHSB28 NDAHSB28-R01 08/26/2003 SB N Selenium 0.572 J mg/kg
NDAHSB28 NDAHSB28-R01 08/26/2003 SB N Silver 0.0293 J mg/kg
NDAHSB28 NDAHSB28-R01 08/26/2003 SB N Sodium 205 J mg/kg
NDAHSB28 NDAHSB28-R01 08/26/2003 SB N Thallium 0.789 J mg/kg
NDAHSB28 NDAHSB28-R01 08/26/2003 SB N Vanadium 40.3 = mg/kg
NDAHSB28 NDAHSB28-R01 08/26/2003 SB N Zinc 22.2 J mg/kg
NDAHSB29 NDAHSB29-R01 08/26/2003 SB N Aluminum 6450 = mg/kg
NDAHSB29 NDAHSB29-R01 08/26/2003 SB N Antimony 0.412 J mg/kg
NDAHSB29 NDAHSB29-R01 08/26/2003 SB N Arsenic 0.545 J mg/kg
NDAHSB29 NDAHSB29-R01 08/26/2003 SB N Barium 69.1 = mg/kg
NDAHSB29 NDAHSB29-R01 08/26/2003 SB N Beryllium 0.118 J mg/kg
NDAHSB29 NDAHSB29-R01 08/26/2003 SB N Calcium 6060 = mg/kg
NDAHSB29 NDAHSB29-R01 08/26/2003 SB N Chromium, Total 8.81 = mg/kg
NDAHSB29 NDAHSB29-R01 08/26/2003 SB N Cobalt 6.8 J mg/kg
NDAHSB29 NDAHSB29-R01 08/26/2003 SB N Copper 18.8 = mg/kg
NDAHSB29 NDAHSB29-R01 08/26/2003 SB N Iron 15800 J mg/kg
NDAHSB29 NDAHSB29-R01 08/26/2003 SB N Lead 3.02 = mg/kg
NDAHSB29 NDAHSB29-R01 08/26/2003 SB N Magnesium 2520 = mg/kg
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TABLE 4-B
Subsurface Soil Analytical Detections
AOC H, Former NASD, Vieques, Puerto Rico

Station Sample Collection Date Matrix
Sample

Type Chemical Name Result Qualifier Unit
NDAHSB29 NDAHSB29-R01 08/26/2003 SB N Manganese 372 = mg/kg
NDAHSB29 NDAHSB29-R01 08/26/2003 SB N Mercury 0.0195 J mg/kg
NDAHSB29 NDAHSB29-R01 08/26/2003 SB N Nickel 3.24 J mg/kg
NDAHSB29 NDAHSB29-R01 08/26/2003 SB N Potassium 1510 = mg/kg
NDAHSB29 NDAHSB29-R01 08/26/2003 SB N Selenium 0.362 J mg/kg
NDAHSB29 NDAHSB29-R01 08/26/2003 SB N Sodium 361 J mg/kg
NDAHSB29 NDAHSB29-R01 08/26/2003 SB N Thallium 0.954 J mg/kg
NDAHSB29 NDAHSB29-R01 08/26/2003 SB N Vanadium 48.9 = mg/kg
NDAHSB29 NDAHSB29-R01 08/26/2003 SB N Zinc 26.8 J mg/kg

NDAHSB016 NDE039FD1 12/07/2000 SB FD Carbon disulfide 0.91 J µg/kg
NDAHSB03 NDE010 12/05/2000 SB N Tetrachloroethylene 0.0016 J mg/kg
NDAHSB05 NDE014 12/05/2000 SB N Tetrachloroethylene 0.00031 J mg/kg
NDAHSB06 NDE016 12/06/2000 SB N 1,1-Dichloroethene 0.00045 J mg/kg
NDAHSB06 NDE016 12/06/2000 SB N Methylene chloride 0.00058 J mg/kg
NDAHSB07 NDE018 12/06/2000 SB N 1,1-Dichloroethene 0.00055 J mg/kg
NDAHSB08 NDE020 12/06/2000 SB N 1,1-Dichloroethene 0.00052 J mg/kg
NDAHSB09 NDE203 12/06/2000 SB N 1,1-Dichloroethene 0.00078 J mg/kg
NDAHSB10 NDE025 12/06/2000 SB N 1,1-Dichloroethene 0.00059 J mg/kg
NDAHSB11 NDE027 12/06/2000 SB N Toluene 0.0004 J mg/kg
NDAHSB11 NDE027 12/06/2000 SB N Trichloroethylene 0.00034 J mg/kg
NDAHSB15 NDE035 12/07/2000 SB N 1,2-Dichloroethane 0.002 J mg/kg

NDAHSB015 NDE036FD1 12/07/2000 SB FD 4-Bromophenyl Phenyl Ether 236 J µg/kg
NDAHSB015 NDE036FD1 12/07/2000 SB FD Fluorene 76 J µg/kg
NDAHSB015 NDE036FD1 12/07/2000 SB FD Isophorone 90 J µg/kg
NDAHSB015 NDE036FD1 12/07/2000 SB FD N-Nitrosodi-n-propylamine 603 = µg/kg
NDAHSB20 NDAHFD05P-R01 08/26/2003 SB FD bis(2-Ethylhexyl) Phthalate 79.9 J µg/kg

NDAHSB01 NDE006 12/05/2000 SB N p,p'-DDE 0.764 J mg/kg
NDAHSB01 NDE006 12/05/2000 SB N p,p'-DDT 0.928 J mg/kg
NDAHSB02 NDE008 12/05/2000 SB N p,p'-DDE 0.124 J mg/kg
NDAHSB02 NDE008 12/05/2000 SB N p,p'-DDT 0.022 J mg/kg
NDAHSB03 NDE010 12/05/2000 SB N p,p'-DDD 0.0035 J mg/kg
NDAHSB03 NDE010 12/05/2000 SB N p,p'-DDE 0.0039 J mg/kg
NDAHSB04 NDE012 12/05/2000 SB N p,p'-DDE 0.0016 J mg/kg
NDAHSB05 NDE014 12/05/2000 SB N p,p'-DDE 0.0087 J mg/kg
NDAHSB05 NDE014 12/05/2000 SB N p,p'-DDT 0.0076 J mg/kg
NDAHSB06 NDE016 12/06/2000 SB N p,p'-DDE 0.002 J mg/kg
NDAHSB06 NDE016 12/06/2000 SB N p,p'-DDT 0.0015 J mg/kg
NDAHSB07 NDE018 12/06/2000 SB N p,p'-DDE 0.0045 = mg/kg
NDAHSB07 NDE018 12/06/2000 SB N p,p'-DDT 0.0025 J mg/kg
NDAHSB10 NDE025 12/06/2000 SB N p,p'-DDE 0.0015 J mg/kg
NDAHSB10 NDE025 12/06/2000 SB N p,p'-DDT 0.0009 J mg/kg
NDAHSB11 NDE027 12/06/2000 SB N p,p'-DDD 0.0049 = mg/kg
NDAHSB11 NDE027 12/06/2000 SB N p,p'-DDE 0.419 = mg/kg
NDAHSB12 NDE029 12/06/2000 SB N p,p'-DDD 0.013 = mg/kg
NDAHSB12 NDE029 12/06/2000 SB N p,p'-DDE 0.024 = mg/kg
NDAHSB13 NDE031 12/06/2000 SB N p,p'-DDD 0.0025 J mg/kg
NDAHSB13 NDE031 12/06/2000 SB N p,p'-DDE 0.0017 J mg/kg
NDAHSB16 NDE038 12/07/2000 SB N p,p'-DDE 0.0038 J mg/kg
NDAHSB18 NDAHSB18-R01 08/26/2003 SB N p,p'-DDE 0.0002 J mg/kg
NDAHSB20 NDAHSB20-R01 08/26/2003 SB N p,p'-DDE 0.00014 J mg/kg
NDAHSB20 NDAHFD05P-R01 08/26/2003 SB FD p,p'-DDE 0.1 J µg/kg
NDAHSB27 NDAHSB27-R01 08/26/2003 SB N p,p'-DDD 0.01 J mg/kg
NDAHSB27 NDAHSB27-R01 08/26/2003 SB N p,p'-DDE 0.0027 J mg/kg
NDAHSB28 NDAHSB28-R01 08/26/2003 SB N p,p'-DDD 0.00019 J mg/kg
NDAHSB28 NDAHSB28-R01 08/26/2003 SB N p,p'-DDE 0.00061 J mg/kg
NDAHSB28 NDAHSB28-R01 08/26/2003 SB N p,p'-DDT 0.00048 J mg/kg
NDAHSB29 NDAHSB29-R01 08/26/2003 SB N p,p'-DDE 0.0032 J mg/kg
NDAHSB29 NDAHSB29-R01 08/26/2003 SB N p,p'-DDT 0.00082 J mg/kg

Pesticides (mg/kg)

Semivolatile Organic Compounds (µg/kg)

Volatiles (mg/kg)
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TABLE 4-C
Groundwater Analytical Detections
AOC H, Former NASD, Vieques, Puerto Rico

Station Sample Collection Date Matrix
Sample

Type Chemical Name Result Qualifier Unit

NDAHMW01 NDAHGWFD01 09/08/2003 GW FD Aluminum, dissolved 47.7 J µg/L
NDAHMW01 NDAHGWFD01 09/08/2003 GW FD Barium, dissolved 62.2 J µg/L
NDAHMW01 NDAHGW01-R01 09/08/2003 GW N Barium, dissolved 63 J µg/L
NDAHMW01 NDE213 12/19/2000 GW N Barium, dissolved 51 J µg/L
NDAHMW01 NDAHGWFD01 09/08/2003 GW FD Calcium, dissolved 15100 = µg/L
NDAHMW01 NDE213 12/19/2000 GW N Calcium, dissolved 24000 = µg/L
NDAHMW01 NDAHGW01-R01 09/08/2003 GW N Calcium, dissolved 15100 = µg/L
NDAHMW01 NDAHGWFD01 09/08/2003 GW FD Chromium, dissolved 0.81 J µg/L
NDAHMW01 NDAHGWFD01 09/08/2003 GW FD Copper, dissolved 4.58 J µg/L
NDAHMW01 NDAHGW01-R01 09/08/2003 GW N Copper, dissolved 1.21 J µg/L
NDAHMW01 NDAHGWFD01 09/08/2003 GW FD Iron, dissolved 16.9 J µg/L
NDAHMW01 NDE213 12/19/2000 GW N Iron, dissolved 120 = µg/L
NDAHMW01 NDAHGWFD01 09/08/2003 GW FD Lead, dissolved 1.78 J µg/L
NDAHMW01 NDAHGWFD01 09/08/2003 GW FD Magnesium, dissolved 10300 = µg/L
NDAHMW01 NDE213 12/19/2000 GW N Magnesium, dissolved 13000 = µg/L
NDAHMW01 NDAHGW01-R01 09/08/2003 GW N Magnesium, dissolved 10300 = µg/L
NDAHMW01 NDAHGWFD01 09/08/2003 GW FD Manganese, dissolved 41.1 = µg/L
NDAHMW01 NDE213 12/19/2000 GW N Manganese, dissolved 150 = µg/L
NDAHMW01 NDAHGW01-R01 09/08/2003 GW N Manganese, dissolved 39.5 = µg/L
NDAHMW01 NDE213 12/19/2000 GW N Nickel, dissolved 7.7 J µg/L
NDAHMW01 NDAHGWFD01 09/08/2003 GW FD Potassium, dissolved 4430 J µg/L
NDAHMW01 NDE213 12/19/2000 GW N Potassium, dissolved 4100 J µg/L
NDAHMW01 NDAHGW01-R01 09/08/2003 GW N Potassium, dissolved 4430 J µg/L
NDAHMW01 NDAHGWFD01 09/08/2003 GW FD Selenium, dissolved 3.73 J µg/L
NDAHMW01 NDAHGW01-R01 09/08/2003 GW N Selenium, dissolved 2.21 J µg/L
NDAHMW01 NDAHGWFD01 09/08/2003 GW FD Sodium, dissolved 272000 = µg/L
NDAHMW01 NDAHGW01-R01 09/08/2003 GW N Sodium, dissolved 273000 = µg/L
NDAHMW01 NDE213 12/19/2000 GW N Sodium, dissolved 280000 = µg/L
NDAHMW01 NDE213 12/19/2000 GW N Thallium, dissolved 9 J µg/L
NDAHMW01 NDAHGWFD01 09/08/2003 GW FD Vanadium, dissolved 10.6 J µg/L
NDAHMW01 NDAHGW01-R01 09/08/2003 GW N Vanadium, dissolved 10.2 J µg/L
NDAHMW01 NDE213 12/19/2000 GW N Vanadium, dissolved 20 J µg/L
NDAHMW01 NDAHGWFD01 09/08/2003 GW FD Zinc, dissolved 1.58 J µg/L
NDAHMW01 NDAHGW01-R01 09/08/2003 GW N Zinc, dissolved 1.66 J µg/L
NDAHMW02 NDAHGW02-R01 09/08/2003 GW N Barium, dissolved 285 J µg/L
NDAHMW02 NDE214 12/19/2000 GW N Barium, dissolved 460 = µg/L
NDAHMW02 NDAHGW02-R01 09/08/2003 GW N Cadmium, dissolved 4.99 J µg/L
NDAHMW02 NDAHGW02-R01 09/08/2003 GW N Calcium, dissolved 554000 = µg/L
NDAHMW02 NDE214 12/19/2000 GW N Calcium, dissolved 270000 = µg/L
NDAHMW02 NDAHGW02-R01 09/08/2003 GW N Chromium, dissolved 7.91 J µg/L
NDAHMW02 NDAHGW02-R01 09/08/2003 GW N Cobalt, dissolved 30.3 J µg/L
NDAHMW02 NDAHGW02-R01 09/08/2003 GW N Iron, dissolved 3290 = µg/L
NDAHMW02 NDE214 12/19/2000 GW N Magnesium, dissolved 220000 = µg/L
NDAHMW02 NDAHGW02-R01 09/08/2003 GW N Magnesium, dissolved 891000 = µg/L
NDAHMW02 NDAHGW02-R01 09/08/2003 GW N Manganese, dissolved 14600 = µg/L
NDAHMW02 NDE214 12/19/2000 GW N Manganese, dissolved 5800 = µg/L
NDAHMW02 NDAHGW02-R01 09/08/2003 GW N Nickel, dissolved 17.6 J µg/L
NDAHMW02 NDE214 12/19/2000 GW N Potassium, dissolved 56000 J µg/L
NDAHMW02 NDAHGW02-R01 09/08/2003 GW N Potassium, dissolved 203000 J µg/L
NDAHMW02 NDAHGW02-R01 09/08/2003 GW N Sodium, dissolved 5870000 = µg/L
NDAHMW02 NDE214 12/19/2000 GW N Sodium, dissolved 980000 = µg/L
NDAHMW02 NDE214 12/19/2000 GW N Vanadium, dissolved 2.8 J µg/L
NDAHMW03 NDE216FD1 12/19/2000 GW FD Aluminum, dissolved 100 J µg/L
NDAHMW03 NDE216FD1 12/19/2000 GW FD Barium, dissolved 210 = µg/L
NDAHMW03 NDE215 12/19/2000 GW N Barium, dissolved 190 J µg/L
NDAHMW03 NDE216FD1 12/19/2000 GW FD Calcium, dissolved 180000 = µg/L
NDAHMW03 NDE215 12/19/2000 GW N Calcium, dissolved 180000 = µg/L
NDAHMW03 NDE216FD1 12/19/2000 GW FD Magnesium, dissolved 100000 = µg/L
NDAHMW03 NDE215 12/19/2000 GW N Magnesium, dissolved 97000 = µg/L
NDAHMW03 NDE216FD1 12/19/2000 GW FD Manganese, dissolved 110 = µg/L
NDAHMW03 NDE215 12/19/2000 GW N Manganese, dissolved 92 = µg/L
NDAHMW03 NDE216FD1 12/19/2000 GW FD Potassium, dissolved 12000 J µg/L
NDAHMW03 NDE215 12/19/2000 GW N Potassium, dissolved 12000 J µg/L
NDAHMW03 NDE216FD1 12/19/2000 GW FD Sodium, dissolved 890000 = µg/L
NDAHMW03 NDE215 12/19/2000 GW N Sodium, dissolved 830000 = µg/L
NDAHMW03 NDE216FD1 12/19/2000 GW FD Vanadium, dissolved 10 J µg/L
NDAHMW03 NDE215 12/19/2000 GW N Vanadium, dissolved 9.6 J µg/L
NDAHMW04 NDE217 12/19/2000 GW N Aluminum, dissolved 130 J µg/L
NDAHMW04 NDE217 12/19/2000 GW N Antimony, dissolved 5.4 J µg/L
NDAHMW04 NDE217 12/19/2000 GW N Barium, dissolved 400 = µg/L
NDAHMW04 NDE217 12/19/2000 GW N Calcium, dissolved 340000 = µg/L
NDAHMW04 NDE217 12/19/2000 GW N Magnesium, dissolved 280000 = µg/L
NDAHMW04 NDE217 12/19/2000 GW N Manganese, dissolved 1800 = µg/L

Dissolved Metals (µg/L)
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TABLE 4-C
Groundwater Analytical Detections
AOC H, Former NASD, Vieques, Puerto Rico

Station Sample Collection Date Matrix
Sample

Type Chemical Name Result Qualifier Unit
NDAHMW04 NDE217 12/19/2000 GW N Potassium, dissolved 12000 J µg/L
NDAHMW04 NDE217 12/19/2000 GW N Sodium, dissolved 1200000 = µg/L
NDAHMW04 NDE217 12/19/2000 GW N Vanadium, dissolved 6 J µg/L
NDAHMW05 NDAHGW05-R01 09/08/2003 GW N Barium, dissolved 320 J µg/L
NDAHMW05 NDAHGW05-R01 09/08/2003 GW N Cadmium, dissolved 6.3 J µg/L
NDAHMW05 NDAHGW05-R01 09/08/2003 GW N Calcium, dissolved 712000 = µg/L
NDAHMW05 NDAHGW05-R01 09/08/2003 GW N Chromium, dissolved 5.71 J µg/L
NDAHMW05 NDAHGW05-R01 09/08/2003 GW N Cobalt, dissolved 24.2 J µg/L
NDAHMW05 NDAHGW05-R01 09/08/2003 GW N Iron, dissolved 4180 = µg/L
NDAHMW05 NDAHGW05-R01 09/08/2003 GW N Magnesium, dissolved 958000 = µg/L
NDAHMW05 NDAHGW05-R01 09/08/2003 GW N Manganese, dissolved 15400 = µg/L
NDAHMW05 NDAHGW05-R01 09/08/2003 GW N Potassium, dissolved 183000 J µg/L
NDAHMW05 NDAHGW05-R01 09/08/2003 GW N Sodium, dissolved 5950000 = µg/L
NDAHMW05 NDAHGW05-R01 09/08/2003 GW N Thallium, dissolved 26.2 J µg/L
NDAHMW06 NDAHGW06-R01 09/09/2003 GW N Barium, dissolved 58.1 J µg/L
NDAHMW06 NDAHGW06-R01 09/09/2003 GW N Calcium, dissolved 35900 = µg/L
NDAHMW06 NDAHGW06-R01 09/09/2003 GW N Cobalt, dissolved 0.626 J µg/L
NDAHMW06 NDAHGW06-R01 09/09/2003 GW N Magnesium, dissolved 25100 = µg/L
NDAHMW06 NDAHGW06-R01 09/09/2003 GW N Manganese, dissolved 590 = µg/L
NDAHMW06 NDAHGW06-R01 09/09/2003 GW N Potassium, dissolved 2170 J µg/L
NDAHMW06 NDAHGW06-R01 09/09/2003 GW N Selenium, dissolved 3.56 J µg/L
NDAHMW06 NDAHGW06-R01 09/09/2003 GW N Sodium, dissolved 163000 = µg/L
NDAHMW06 NDAHGW06-R01 09/09/2003 GW N Vanadium, dissolved 12.7 J µg/L
NDAHMW06 NDAHGW06-R01 09/09/2003 GW N Zinc, dissolved 0.489 J µg/L
NDAHMW07 NDAHGW07-R01 09/07/2003 GW N Aluminum, dissolved 438 J µg/L
NDAHMW07 NDAHGW07-R01 09/07/2003 GW N Barium, dissolved 274 J µg/L
NDAHMW07 NDAHGW07-R01 09/07/2003 GW N Cadmium, dissolved 5.78 J µg/L
NDAHMW07 NDAHGW07-R01 09/07/2003 GW N Calcium, dissolved 631000 = µg/L
NDAHMW07 NDAHGW07-R01 09/07/2003 GW N Cobalt, dissolved 40.4 J µg/L
NDAHMW07 NDAHGW07-R01 09/07/2003 GW N Magnesium, dissolved 1020000 = µg/L
NDAHMW07 NDAHGW07-R01 09/07/2003 GW N Manganese, dissolved 13300 = µg/L
NDAHMW07 NDAHGW07-R01 09/07/2003 GW N Mercury, dissolved 0.0194 J µg/L
NDAHMW07 NDAHGW07-R01 09/07/2003 GW N Nickel, dissolved 10.4 J µg/L
NDAHMW07 NDAHGW07-R01 09/07/2003 GW N Potassium, dissolved 294000 J µg/L
NDAHMW07 NDAHGW07-R01 09/07/2003 GW N Silver, dissolved 7.15 J µg/L
NDAHMW07 NDAHGW07-R01 09/07/2003 GW N Sodium, dissolved 7200000 = µg/L

NDAHMW01 NDAHGWFD01 09/08/2003 GW FD Aluminum 7050 = µg/L
NDAHMW01 NDAHGW01-R01 09/08/2003 GW N Aluminum 6430 = µg/L
NDAHMW01 NDE213 12/19/2000 GW N Aluminum 6000 = µg/L
NDAHMW01 NDAHGWFD01 09/08/2003 GW FD Barium 127 J µg/L
NDAHMW01 NDE213 12/19/2000 GW N Barium 86 J µg/L
NDAHMW01 NDAHGW01-R01 09/08/2003 GW N Barium 123 J µg/L
NDAHMW01 NDAHGWFD01 09/08/2003 GW FD Cadmium 0.527 J µg/L
NDAHMW01 NDAHGW01-R01 09/08/2003 GW N Cadmium 0.435 J µg/L
NDAHMW01 NDAHGWFD01 09/08/2003 GW FD Calcium 16800 = µg/L
NDAHMW01 NDAHGW01-R01 09/08/2003 GW N Calcium 16500 = µg/L
NDAHMW01 NDE213 12/19/2000 GW N Calcium 35000 = µg/L
NDAHMW01 NDAHGW01-R01 09/08/2003 GW N Chromium, Total 10.9 = µg/L
NDAHMW01 NDE213 12/19/2000 GW N Chromium, Total 11 = µg/L
NDAHMW01 NDAHGWFD01 09/08/2003 GW FD Chromium, Total 11.6 = µg/L
NDAHMW01 NDAHGWFD01 09/08/2003 GW FD Cobalt 5.1 J µg/L
NDAHMW01 NDAHGW01-R01 09/08/2003 GW N Cobalt 4.68 J µg/L
NDAHMW01 NDE213 12/19/2000 GW N Cobalt 5.1 J µg/L
NDAHMW01 NDAHGWFD01 09/08/2003 GW FD Copper 14.1 J µg/L
NDAHMW01 NDAHGW01-R01 09/08/2003 GW N Copper 12.6 J µg/L
NDAHMW01 NDE213 12/19/2000 GW N Copper 17 J µg/L
NDAHMW01 NDAHGWFD01 09/08/2003 GW FD Iron 8160 = µg/L
NDAHMW01 NDAHGW01-R01 09/08/2003 GW N Iron 7560 = µg/L
NDAHMW01 NDE213 12/19/2000 GW N Iron 8200 = µg/L
NDAHMW01 NDAHGWFD01 09/08/2003 GW FD Magnesium 12900 = µg/L
NDAHMW01 NDE213 12/19/2000 GW N Magnesium 19000 = µg/L
NDAHMW01 NDAHGW01-R01 09/08/2003 GW N Magnesium 12700 = µg/L
NDAHMW01 NDAHGWFD01 09/08/2003 GW FD Manganese 1150 = µg/L
NDAHMW01 NDE213 12/19/2000 GW N Manganese 250 = µg/L
NDAHMW01 NDAHGW01-R01 09/08/2003 GW N Manganese 1100 = µg/L
NDAHMW01 NDAHGWFD01 09/08/2003 GW FD Nickel 6.6 J µg/L
NDAHMW01 NDAHGW01-R01 09/08/2003 GW N Nickel 7.55 J µg/L
NDAHMW01 NDE213 12/19/2000 GW N Nickel 22 J µg/L
NDAHMW01 NDAHGWFD01 09/08/2003 GW FD Potassium 4320 J µg/L
NDAHMW01 NDAHGW01-R01 09/08/2003 GW N Potassium 4300 J µg/L
NDAHMW01 NDE213 12/19/2000 GW N Potassium 4600 J µg/L
NDAHMW01 NDAHGWFD01 09/08/2003 GW FD Silver 0.527 J µg/L
NDAHMW01 NDAHGWFD01 09/08/2003 GW FD Sodium 272000 = µg/L

Total Metals (µg/L)
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TABLE 4-C
Groundwater Analytical Detections
AOC H, Former NASD, Vieques, Puerto Rico

Station Sample Collection Date Matrix
Sample

Type Chemical Name Result Qualifier Unit
NDAHMW01 NDAHGW01-R01 09/08/2003 GW N Sodium 266000 = µg/L
NDAHMW01 NDE213 12/19/2000 GW N Sodium 290000 = µg/L
NDAHMW01 NDAHGWFD01 09/08/2003 GW FD Thallium 3.26 J µg/L
NDAHMW01 NDE213 12/19/2000 GW N Thallium 10 = µg/L
NDAHMW01 NDAHGW01-R01 09/08/2003 GW N Thallium 3.28 J µg/L
NDAHMW01 NDAHGWFD01 09/08/2003 GW FD Vanadium 40.5 J µg/L
NDAHMW01 NDE213 12/19/2000 GW N Vanadium 43 J µg/L
NDAHMW01 NDAHGW01-R01 09/08/2003 GW N Vanadium 38.5 J µg/L
NDAHMW01 NDAHGWFD01 09/08/2003 GW FD Zinc 14.2 J µg/L
NDAHMW01 NDE213 12/19/2000 GW N Zinc 19 J µg/L
NDAHMW01 NDAHGW01-R01 09/08/2003 GW N Zinc 12.8 J µg/L
NDAHMW02 NDAHGW02-R01 09/08/2003 GW N Aluminum 399 J µg/L
NDAHMW02 NDE214 12/19/2000 GW N Aluminum 9100 = µg/L
NDAHMW02 NDE214 12/19/2000 GW N Arsenic 6.3 J µg/L
NDAHMW02 NDE214 12/19/2000 GW N Barium 490 = µg/L
NDAHMW02 NDAHGW02-R01 09/08/2003 GW N Barium 279 J µg/L
NDAHMW02 NDE214 12/19/2000 GW N Calcium 320000 = µg/L
NDAHMW02 NDAHGW02-R01 09/08/2003 GW N Calcium 556000 = µg/L
NDAHMW02 NDAHGW02-R01 09/08/2003 GW N Chromium, Total 9.86 J µg/L
NDAHMW02 NDE214 12/19/2000 GW N Chromium, Total 15 = µg/L
NDAHMW02 NDAHGW02-R01 09/08/2003 GW N Cobalt 29.9 J µg/L
NDAHMW02 NDE214 12/19/2000 GW N Cobalt 22 J µg/L
NDAHMW02 NDE214 12/19/2000 GW N Copper 25 = µg/L
NDAHMW02 NDE214 12/19/2000 GW N Iron 11000 = µg/L
NDAHMW02 NDAHGW02-R01 09/08/2003 GW N Iron 4580 = µg/L
NDAHMW02 NDE214 12/19/2000 GW N Magnesium 220000 = µg/L
NDAHMW02 NDAHGW02-R01 09/08/2003 GW N Magnesium 860000 = µg/L
NDAHMW02 NDE214 12/19/2000 GW N Manganese 8300 = µg/L
NDAHMW02 NDAHGW02-R01 09/08/2003 GW N Manganese 14100 = µg/L
NDAHMW02 NDAHGW02-R01 09/08/2003 GW N Mercury 0.0165 J µg/L
NDAHMW02 NDE214 12/19/2000 GW N Nickel 59 = µg/L
NDAHMW02 NDAHGW02-R01 09/08/2003 GW N Nickel 10.4 J µg/L
NDAHMW02 NDE214 12/19/2000 GW N Potassium 54000 J µg/L
NDAHMW02 NDAHGW02-R01 09/08/2003 GW N Potassium 240000 J µg/L
NDAHMW02 NDAHGW02-R01 09/08/2003 GW N Sodium 5860000 = µg/L
NDAHMW02 NDE214 12/19/2000 GW N Sodium 940000 = µg/L
NDAHMW02 NDE214 12/19/2000 GW N Thallium 6.6 J µg/L
NDAHMW02 NDAHGW02-R01 09/08/2003 GW N Thallium 28.7 J µg/L
NDAHMW02 NDE214 12/19/2000 GW N Vanadium 70 = µg/L
NDAHMW02 NDE214 12/19/2000 GW N Zinc 33 = µg/L
NDAHMW03 NDE216FD1 12/19/2000 GW FD Aluminum 100 J µg/L
NDAHMW03 NDE215 12/19/2000 GW N Aluminum 3800 = µg/L
NDAHMW03 NDE216FD1 12/19/2000 GW FD Barium 210 = µg/L
NDAHMW03 NDE215 12/19/2000 GW N Barium 300 = µg/L
NDAHMW03 NDE216FD1 12/19/2000 GW FD Calcium 170000 = µg/L
NDAHMW03 NDE215 12/19/2000 GW N Calcium 200000 = µg/L
NDAHMW03 NDE215 12/19/2000 GW N Chromium, Total 5.2 J µg/L
NDAHMW03 NDE216FD1 12/19/2000 GW FD Chromium, Total 3.2 J µg/L
NDAHMW03 NDE216FD1 12/19/2000 GW FD Cobalt 9.3 J µg/L
NDAHMW03 NDE215 12/19/2000 GW N Cobalt 12 J µg/L
NDAHMW03 NDE216FD1 12/19/2000 GW FD Copper 10 J µg/L
NDAHMW03 NDE215 12/19/2000 GW N Copper 16 J µg/L
NDAHMW03 NDE216FD1 12/19/2000 GW FD Iron 2900 = µg/L
NDAHMW03 NDE215 12/19/2000 GW N Iron 4500 = µg/L
NDAHMW03 NDE216FD1 12/19/2000 GW FD Magnesium 98000 = µg/L
NDAHMW03 NDE215 12/19/2000 GW N Magnesium 110000 = µg/L
NDAHMW03 NDE216FD1 12/19/2000 GW FD Manganese 1100 = µg/L
NDAHMW03 NDE215 12/19/2000 GW N Manganese 1100 = µg/L
NDAHMW03 NDE216FD1 12/19/2000 GW FD Nickel 7.6 J µg/L
NDAHMW03 NDE215 12/19/2000 GW N Nickel 9 J µg/L
NDAHMW03 NDE216FD1 12/19/2000 GW FD Potassium 12000 J µg/L
NDAHMW03 NDE215 12/19/2000 GW N Potassium 13000 J µg/L
NDAHMW03 NDE216FD1 12/19/2000 GW FD Sodium 850000 = µg/L
NDAHMW03 NDE215 12/19/2000 GW N Sodium 890000 = µg/L
NDAHMW03 NDE216FD1 12/19/2000 GW FD Thallium 8 J µg/L
NDAHMW03 NDE215 12/19/2000 GW N Thallium 10 = µg/L
NDAHMW03 NDE216FD1 12/19/2000 GW FD Vanadium 24 J µg/L
NDAHMW03 NDE215 12/19/2000 GW N Vanadium 28 J µg/L
NDAHMW03 NDE216FD1 12/19/2000 GW FD Zinc 11 J µg/L
NDAHMW03 NDE215 12/19/2000 GW N Zinc 19 J µg/L
NDAHMW04 NDE217 12/19/2000 GW N Aluminum 130 J µg/L
NDAHMW04 NDE217 12/19/2000 GW N Antimony 5.4 J µg/L
NDAHMW04 NDE217 12/19/2000 GW N Barium 400 = µg/L
NDAHMW04 NDE217 12/19/2000 GW N Calcium 340000 = µg/L
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TABLE 4-C
Groundwater Analytical Detections
AOC H, Former NASD, Vieques, Puerto Rico

Station Sample Collection Date Matrix
Sample

Type Chemical Name Result Qualifier Unit
NDAHMW04 NDE217 12/19/2000 GW N Magnesium 280000 = µg/L
NDAHMW04 NDE217 12/19/2000 GW N Manganese 1800 = µg/L
NDAHMW04 NDE217 12/19/2000 GW N Potassium 12000 J µg/L
NDAHMW04 NDE217 12/19/2000 GW N Sodium 1200000 = µg/L
NDAHMW04 NDE217 12/19/2000 GW N Vanadium 6 J µg/L
NDAHMW05 NDAHGW05-R01 09/08/2003 GW N Aluminum 481 J µg/L
NDAHMW05 NDAHGW05-R01 09/08/2003 GW N Barium 319 J µg/L
NDAHMW05 NDAHGW05-R01 09/08/2003 GW N Calcium 719000 = µg/L
NDAHMW05 NDAHGW05-R01 09/08/2003 GW N Cobalt 24.5 J µg/L
NDAHMW05 NDAHGW05-R01 09/08/2003 GW N Iron 5170 = µg/L
NDAHMW05 NDAHGW05-R01 09/08/2003 GW N Magnesium 937000 = µg/L
NDAHMW05 NDAHGW05-R01 09/08/2003 GW N Manganese 14800 = µg/L
NDAHMW05 NDAHGW05-R01 09/08/2003 GW N Nickel 11.4 J µg/L
NDAHMW05 NDAHGW05-R01 09/08/2003 GW N Potassium 221000 J µg/L
NDAHMW05 NDAHGW05-R01 09/08/2003 GW N Sodium 6030000 = µg/L
NDAHMW06 NDAHGW06-R01 09/09/2003 GW N Aluminum 112 J µg/L
NDAHMW06 NDAHGW06-R01 09/09/2003 GW N Antimony 2.62 J µg/L
NDAHMW06 NDAHGW06-R01 09/09/2003 GW N Barium 63.1 J µg/L
NDAHMW06 NDAHGW06-R01 09/09/2003 GW N Cadmium 0.408 J µg/L
NDAHMW06 NDAHGW06-R01 09/09/2003 GW N Calcium 34900 = µg/L
NDAHMW06 NDAHGW06-R01 09/09/2003 GW N Iron 83 J µg/L
NDAHMW06 NDAHGW06-R01 09/09/2003 GW N Magnesium 24900 = µg/L
NDAHMW06 NDAHGW06-R01 09/09/2003 GW N Manganese 620 = µg/L
NDAHMW06 NDAHGW06-R01 09/09/2003 GW N Nickel 1.47 J µg/L
NDAHMW06 NDAHGW06-R01 09/09/2003 GW N Potassium 1870 J µg/L
NDAHMW06 NDAHGW06-R01 09/09/2003 GW N Sodium 163000 = µg/L
NDAHMW06 NDAHGW06-R01 09/09/2003 GW N Vanadium 13.7 J µg/L
NDAHMW06 NDAHGW06-R01 09/09/2003 GW N Zinc 0.808 J µg/L
NDAHMW07 NDAHGW07-R01 09/07/2003 GW N Aluminum 475 J µg/L
NDAHMW07 NDAHGW07-R01 09/07/2003 GW N Barium 264 J µg/L
NDAHMW07 NDAHGW07-R01 09/07/2003 GW N Cadmium 4.46 J µg/L
NDAHMW07 NDAHGW07-R01 09/07/2003 GW N Calcium 606000 = µg/L
NDAHMW07 NDAHGW07-R01 09/07/2003 GW N Cobalt 33.3 J µg/L
NDAHMW07 NDAHGW07-R01 09/07/2003 GW N Magnesium 963000 = µg/L
NDAHMW07 NDAHGW07-R01 09/07/2003 GW N Manganese 12700 = µg/L
NDAHMW07 NDAHGW07-R01 09/07/2003 GW N Mercury 0.024 J µg/L
NDAHMW07 NDAHGW07-R01 09/07/2003 GW N Nickel 19.4 J µg/L
NDAHMW07 NDAHGW07-R01 09/07/2003 GW N Potassium 283000 J µg/L
NDAHMW07 NDAHGW07-R01 09/07/2003 GW N Silver 4.9 J µg/L
NDAHMW07 NDAHGW07-R01 09/07/2003 GW N Sodium 6950000 = µg/L
NDAHMW07 NDAHGW07-R01 09/07/2003 GW N Thallium 44.2 J µg/L
NDAHMW07 NDAHGW07-R01 09/07/2003 GW N Vanadium 9.87 J µg/L

NDAHMW01 NDE213 12/19/2000 GW N Toluene 1.3 = µg/L
NDAHMW02 NDE214 12/19/2000 GW N Toluene 1.3 = µg/L
NDAHMW03 NDE215 12/19/2000 GW N Toluene 0.43 J µg/L
NDAHMW03 NDE216FD1 12/19/2000 GW FD Toluene 1 J µg/L
NDAHMW04 NDE217 12/19/2000 GW N Toluene 1 = µg/L

NDAHMW01 NDAHGW01-R01 09/08/2003 GW N Caprolactam 3 J µg/L
NDAHMW01 NDAHGWFD01 09/08/2003 GW FD Caprolactam 6.2 J µg/L
NDAHMW05 NDAHGW05-R01 09/08/2003 GW N 4-Chloroaniline 9.9 = µg/L
NDAHMW05 NDAHGW05-R01 09/08/2003 GW N Caprolactam 6 J µg/L

NDAHMW02 NDE214 12/19/2000 GW N p,p'-DDD 0.42 J µg/L
NDAHMW02 NDAHGW02-R01 09/08/2003 GW N p,p'-DDD 0.4 = µg/L
NDAHMW02 NDE214 12/19/2000 GW N p,p'-DDE 0.022 J µg/L
NDAHMW04 NDE217 12/19/2000 GW N p,p'-DDT 0.028 J µg/L
NDAHMW05 NDAHGW05-R01 09/08/2003 GW N p,p'-DDD 0.39 = µg/L
NDAHMW05 NDAHGW05-R01 09/08/2003 GW N p,p'-DDE 0.018 J µg/L

Pesticides (µg/L)

Semivolatile Organic Compounds (µg/L)

Volatile Organic Compounds (µg/L)
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TABLE 4-D
Surface Water Analytical Detections
AOC H, Former NASD, Vieques, Puerto Rico

Station Sample Collection Date Matrix
Sample
Type Chemical Name Result Qualifier Unit

NDAHSW01 NDAHSW01-R01 09/30/2003 SW N Barium, dissolved 142 J µg/L
NDAHSW01 NDAHSW01-R01 09/30/2003 SW N Calcium, dissolved 346000 = µg/L
NDAHSW01 NDAHSW01-R01 09/30/2003 SW N Magnesium, dissolved 939000 = µg/L
NDAHSW01 NDAHSW01-R01 09/30/2003 SW N Manganese, dissolved 91.7 J µg/L
NDAHSW01 NDAHSW01-R01 09/30/2003 SW N Potassium, dissolved 486000 = µg/L
NDAHSW01 NDAHSW01-R01 09/30/2003 SW N Selenium, dissolved 67.9 J µg/L
NDAHSW01 NDAHSW01-R01 09/30/2003 SW N Sodium, dissolved 7750000 = µg/L
NDAHSW02 NDAHSW02-R01 09/30/2003 SW N Barium, dissolved 163 J µg/L
NDAHSW02 NDAHSW02-R01 09/30/2003 SW N Calcium, dissolved 342000 = µg/L
NDAHSW02 NDAHSW02-R01 09/30/2003 SW N Magnesium, dissolved 924000 = µg/L
NDAHSW02 NDAHSW02-R01 09/30/2003 SW N Manganese, dissolved 70 J µg/L
NDAHSW02 NDAHSW02-R01 09/30/2003 SW N Potassium, dissolved 479000 = µg/L
NDAHSW02 NDAHSW02-R01 09/30/2003 SW N Sodium, dissolved 7660000 = µg/L
NDAHSW03 NDAHFD02P-R01 09/30/2003 SW FD Barium, dissolved 147 J µg/L
NDAHSW03 NDAHSW03-R01 09/30/2003 SW N Barium, dissolved 150 J µg/L
NDAHSW03 NDAHFD02P-R01 09/30/2003 SW FD Calcium, dissolved 342000 = µg/L
NDAHSW03 NDAHSW03-R01 09/30/2003 SW N Calcium, dissolved 343000 = µg/L
NDAHSW03 NDAHFD02P-R01 09/30/2003 SW FD Magnesium, dissolved 928000 = µg/L
NDAHSW03 NDAHSW03-R01 09/30/2003 SW N Magnesium, dissolved 925000 = µg/L
NDAHSW03 NDAHFD02P-R01 09/30/2003 SW FD Manganese, dissolved 268 J µg/L
NDAHSW03 NDAHSW03-R01 09/30/2003 SW N Manganese, dissolved 234 J µg/L
NDAHSW03 NDAHFD02P-R01 09/30/2003 SW FD Mercury, dissolved 0.0239 J µg/L
NDAHSW03 NDAHSW03-R01 09/30/2003 SW N Mercury, dissolved 0.0303 J µg/L
NDAHSW03 NDAHFD02P-R01 09/30/2003 SW FD Potassium, dissolved 479000 = µg/L
NDAHSW03 NDAHSW03-R01 09/30/2003 SW N Potassium, dissolved 476000 = µg/L
NDAHSW03 NDAHFD02P-R01 09/30/2003 SW FD Sodium, dissolved 7670000 = µg/L
NDAHSW03 NDAHSW03-R01 09/30/2003 SW N Sodium, dissolved 7630000 = µg/L
NDAHSW04 NDAHSW04-R01 09/30/2003 SW N Barium, dissolved 149 J µg/L
NDAHSW04 NDAHSW04-R01 09/30/2003 SW N Calcium, dissolved 335000 = µg/L
NDAHSW04 NDAHSW04-R01 09/30/2003 SW N Magnesium, dissolved 902000 = µg/L
NDAHSW04 NDAHSW04-R01 09/30/2003 SW N Manganese, dissolved 419 J µg/L
NDAHSW04 NDAHSW04-R01 09/30/2003 SW N Mercury, dissolved 0.0224 J µg/L
NDAHSW04 NDAHSW04-R01 09/30/2003 SW N Potassium, dissolved 460000 = µg/L
NDAHSW04 NDAHSW04-R01 09/30/2003 SW N Sodium, dissolved 7400000 = µg/L

NDAHSW01 NDAHSW01-R01 09/30/2003 SW N Barium 146 J µg/L
NDAHSW01 NDAHSW01-R01 09/30/2003 SW N Calcium 355000 = µg/L
NDAHSW01 NDAHSW01-R01 09/30/2003 SW N Magnesium 961000 = µg/L
NDAHSW01 NDAHSW01-R01 09/30/2003 SW N Manganese 450 = µg/L
NDAHSW01 NDAHSW01-R01 09/30/2003 SW N Mercury 0.0259 J µg/L
NDAHSW01 NDAHSW01-R01 09/30/2003 SW N Potassium 481000 J µg/L
NDAHSW01 NDAHSW01-R01 09/30/2003 SW N Sodium 7680000 = µg/L
NDAHSW02 NDAHSW02-R01 09/30/2003 SW N Aluminum 1740 J µg/L
NDAHSW02 NDAHSW02-R01 09/30/2003 SW N Arsenic 47.1 J µg/L
NDAHSW02 NDAHSW02-R01 09/30/2003 SW N Barium 162 J µg/L
NDAHSW02 NDAHSW02-R01 09/30/2003 SW N Cadmium 7.7 J µg/L
NDAHSW02 NDAHSW02-R01 09/30/2003 SW N Calcium 371000 = µg/L
NDAHSW02 NDAHSW02-R01 09/30/2003 SW N Chromium, Total 16.2 J µg/L
NDAHSW02 NDAHSW02-R01 09/30/2003 SW N Cobalt 19.6 J µg/L
NDAHSW02 NDAHSW02-R01 09/30/2003 SW N Magnesium 1010000 = µg/L
NDAHSW02 NDAHSW02-R01 09/30/2003 SW N Manganese 385 = µg/L
NDAHSW02 NDAHSW02-R01 09/30/2003 SW N Mercury 0.0225 J µg/L
NDAHSW02 NDAHSW02-R01 09/30/2003 SW N Potassium 473000 J µg/L
NDAHSW02 NDAHSW02-R01 09/30/2003 SW N Selenium 63.9 J µg/L
NDAHSW02 NDAHSW02-R01 09/30/2003 SW N Sodium 7480000 = µg/L
NDAHSW03 NDAHFD02P-R01 09/30/2003 SW FD Barium 151 J µg/L
NDAHSW03 NDAHSW03-R01 09/30/2003 SW N Barium 151 J µg/L
NDAHSW03 NDAHFD02P-R01 09/30/2003 SW FD Calcium 374000 = µg/L
NDAHSW03 NDAHSW03-R01 09/30/2003 SW N Calcium 383000 = µg/L
NDAHSW03 NDAHFD02P-R01 09/30/2003 SW FD Magnesium 1020000 = µg/L
NDAHSW03 NDAHSW03-R01 09/30/2003 SW N Magnesium 1050000 = µg/L
NDAHSW03 NDAHFD02P-R01 09/30/2003 SW FD Manganese 590 = µg/L
NDAHSW03 NDAHSW03-R01 09/30/2003 SW N Manganese 654 = µg/L
NDAHSW03 NDAHFD02P-R01 09/30/2003 SW FD Mercury 0.043 J µg/L
NDAHSW03 NDAHSW03-R01 09/30/2003 SW N Mercury 0.0339 J µg/L
NDAHSW03 NDAHFD02P-R01 09/30/2003 SW FD Potassium 482000 J µg/L
NDAHSW03 NDAHSW03-R01 09/30/2003 SW N Potassium 482000 J µg/L
NDAHSW03 NDAHFD02P-R01 09/30/2003 SW FD Sodium 7740000 = µg/L
NDAHSW03 NDAHSW03-R01 09/30/2003 SW N Sodium 7660000 = µg/L
NDAHSW04 NDAHSW04-R01 09/30/2003 SW N Barium 155 J µg/L
NDAHSW04 NDAHSW04-R01 09/30/2003 SW N Calcium 371000 = µg/L
NDAHSW04 NDAHSW04-R01 09/30/2003 SW N Magnesium 1020000 = µg/L
NDAHSW04 NDAHSW04-R01 09/30/2003 SW N Manganese 633 = µg/L
NDAHSW04 NDAHSW04-R01 09/30/2003 SW N Mercury 0.0351 J µg/L
NDAHSW04 NDAHSW04-R01 09/30/2003 SW N Potassium 470000 J µg/L

NDAHSW04 NDAHSW04-R01 09/30/2003 SW N Sodium 7510000 = µg/L

NDAHSW01 NDAHSW01-R01 09/30/2003 SW N Caprolactam 0.52 J µg/L

Semivolatile Organic Compounds (µg/L)

SVOC (µg/L)

Dissolved Metals (µg/L)

Total Metals (µg/L)
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TABLE 4-E
Sediment Analytical Detections
AOC H, Former NASD, Vieques, Puerto Rico

Station Sample Collection Date Matrix
Sample
Type Chemical Name Result Qualifier Unit

NDAHSD01 NDAHFD03P-R01 09/29/2003 SD FD Aluminum 1610 = mg/kg
NDAHSD01 NDAHSD01-R01 09/29/2003 SD N Aluminum 3320 = mg/kg
NDAHSD01 NDAHFD03P-R01 09/29/2003 SD FD Antimony 0.369 J mg/kg
NDAHSD01 NDAHSD01-R01 09/29/2003 SD N Antimony 0.333 J mg/kg
NDAHSD01 NDAHFD03P-R01 09/29/2003 SD FD Arsenic 0.649 J mg/kg
NDAHSD01 NDAHSD01-R01 09/29/2003 SD N Arsenic 0.882 J mg/kg
NDAHSD01 NDAHFD03P-R01 09/29/2003 SD FD Barium 6.16 J mg/kg
NDAHSD01 NDAHSD01-R01 09/29/2003 SD N Barium 6 J mg/kg
NDAHSD01 NDAHFD03P-R01 09/29/2003 SD FD Beryllium 0.0308 J mg/kg
NDAHSD01 NDAHSD01-R01 09/29/2003 SD N Beryllium 0.0486 J mg/kg
NDAHSD01 NDAHFD03P-R01 09/29/2003 SD FD Calcium 76200 J mg/kg
NDAHSD01 NDAHSD01-R01 09/29/2003 SD N Calcium 2590 J mg/kg
NDAHSD01 NDAHSD01-R01 09/29/2003 SD N Chromium, Total 13.4 J mg/kg
NDAHSD01 NDAHFD03P-R01 09/29/2003 SD FD Chromium, Total 2.84 J mg/kg
NDAHSD01 NDAHFD03P-R01 09/29/2003 SD FD Cobalt 1.42 J mg/kg
NDAHSD01 NDAHSD01-R01 09/29/2003 SD N Cobalt 3.56 J mg/kg
NDAHSD01 NDAHFD03P-R01 09/29/2003 SD FD Copper 3.73 = mg/kg
NDAHSD01 NDAHSD01-R01 09/29/2003 SD N Copper 7.1 = mg/kg
NDAHSD01 NDAHFD03P-R01 09/29/2003 SD FD Iron 2950 = mg/kg
NDAHSD01 NDAHSD01-R01 09/29/2003 SD N Iron 7990 = mg/kg
NDAHSD01 NDAHFD03P-R01 09/29/2003 SD FD Lead 0.446 = mg/kg
NDAHSD01 NDAHSD01-R01 09/29/2003 SD N Lead 0.853 = mg/kg
NDAHSD01 NDAHFD03P-R01 09/29/2003 SD FD Magnesium 1780 = mg/kg
NDAHSD01 NDAHSD01-R01 09/29/2003 SD N Magnesium 3430 = mg/kg
NDAHSD01 NDAHFD03P-R01 09/29/2003 SD FD Manganese 33.6 = mg/kg
NDAHSD01 NDAHSD01-R01 09/29/2003 SD N Manganese 87.6 = mg/kg
NDAHSD01 NDAHFD03P-R01 09/29/2003 SD FD Nickel 1.02 J mg/kg
NDAHSD01 NDAHSD01-R01 09/29/2003 SD N Nickel 4.39 J mg/kg
NDAHSD01 NDAHFD03P-R01 09/29/2003 SD FD Potassium 774 = mg/kg
NDAHSD01 NDAHSD01-R01 09/29/2003 SD N Potassium 1040 = mg/kg
NDAHSD01 NDAHFD03P-R01 09/29/2003 SD FD Sodium 4000 = mg/kg
NDAHSD01 NDAHSD01-R01 09/29/2003 SD N Sodium 3290 = mg/kg
NDAHSD01 NDAHFD03P-R01 09/29/2003 SD FD Vanadium 9.59 = mg/kg
NDAHSD01 NDAHSD01-R01 09/29/2003 SD N Vanadium 25.8 = mg/kg
NDAHSD01 NDAHFD03P-R01 09/29/2003 SD FD Zinc 4.58 = mg/kg
NDAHSD01 NDAHSD01-R01 09/29/2003 SD N Zinc 11.3 = mg/kg
NDAHSD02 NDAHSD02-R01 09/29/2003 SD N Aluminum 3080 = mg/kg
NDAHSD02 NDAHSD02-R01 09/29/2003 SD N Arsenic 0.249 J mg/kg
NDAHSD02 NDAHSD02-R01 09/29/2003 SD N Barium 57.2 = mg/kg
NDAHSD02 NDAHSD02-R01 09/29/2003 SD N Beryllium 0.0647 J mg/kg
NDAHSD02 NDAHSD02-R01 09/29/2003 SD N Calcium 2660 = mg/kg
NDAHSD02 NDAHSD02-R01 09/29/2003 SD N Chromium, Total 4.16 = mg/kg
NDAHSD02 NDAHSD02-R01 09/29/2003 SD N Cobalt 3.85 J mg/kg
NDAHSD02 NDAHSD02-R01 09/29/2003 SD N Copper 9.76 = mg/kg
NDAHSD02 NDAHSD02-R01 09/29/2003 SD N Iron 8440 = mg/kg
NDAHSD02 NDAHSD02-R01 09/29/2003 SD N Lead 1.49 = mg/kg
NDAHSD02 NDAHSD02-R01 09/29/2003 SD N Magnesium 1530 = mg/kg
NDAHSD02 NDAHSD02-R01 09/29/2003 SD N Manganese 109 = mg/kg
NDAHSD02 NDAHSD02-R01 09/29/2003 SD N Mercury 0.0127 J mg/kg
NDAHSD02 NDAHSD02-R01 09/29/2003 SD N Nickel 1.93 J mg/kg
NDAHSD02 NDAHSD02-R01 09/29/2003 SD N Potassium 970 = mg/kg
NDAHSD02 NDAHSD02-R01 09/29/2003 SD N Sodium 2340 = mg/kg
NDAHSD02 NDAHSD02-R01 09/29/2003 SD N Thallium 0.494 J mg/kg
NDAHSD02 NDAHSD02-R01 09/29/2003 SD N Vanadium 26.9 = mg/kg
NDAHSD02 NDAHSD02-R01 09/29/2003 SD N Zinc 12.5 = mg/kg
NDAHSD03 NDAHSD03-R01 09/29/2003 SD N Aluminum 1880 = mg/kg
NDAHSD03 NDAHSD03-R01 09/29/2003 SD N Antimony 0.107 J mg/kg
NDAHSD03 NDAHSD03-R01 09/29/2003 SD N Barium 13 J mg/kg
NDAHSD03 NDAHSD03-R01 09/29/2003 SD N Beryllium 0.0379 J mg/kg
NDAHSD03 NDAHSD03-R01 09/29/2003 SD N Calcium 890 = mg/kg
NDAHSD03 NDAHSD03-R01 09/29/2003 SD N Chromium, Total 3.11 = mg/kg
NDAHSD03 NDAHSD03-R01 09/29/2003 SD N Cobalt 2.31 J mg/kg

Total Metals (mg/kg)
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TABLE 4-E
Sediment Analytical Detections
AOC H, Former NASD, Vieques, Puerto Rico

Station Sample Collection Date Matrix
Sample
Type Chemical Name Result Qualifier Unit

NDAHSD03 NDAHSD03-R01 09/29/2003 SD N Copper 6.15 = mg/kg
NDAHSD03 NDAHSD03-R01 09/29/2003 SD N Iron 6040 = mg/kg
NDAHSD03 NDAHSD03-R01 09/29/2003 SD N Lead 0.964 = mg/kg
NDAHSD03 NDAHSD03-R01 09/29/2003 SD N Magnesium 1140 = mg/kg
NDAHSD03 NDAHSD03-R01 09/29/2003 SD N Manganese 62.1 = mg/kg
NDAHSD03 NDAHSD03-R01 09/29/2003 SD N Mercury 0.00363 J mg/kg
NDAHSD03 NDAHSD03-R01 09/29/2003 SD N Nickel 1.28 J mg/kg
NDAHSD03 NDAHSD03-R01 09/29/2003 SD N Potassium 716 J mg/kg
NDAHSD03 NDAHSD03-R01 09/29/2003 SD N Sodium 2800 = mg/kg
NDAHSD03 NDAHSD03-R01 09/29/2003 SD N Thallium 0.432 J mg/kg
NDAHSD03 NDAHSD03-R01 09/29/2003 SD N Vanadium 17.3 = mg/kg
NDAHSD03 NDAHSD03-R01 09/29/2003 SD N Zinc 7.31 = mg/kg
NDAHSD04 NDAHSD04-R01 09/29/2003 SD N Aluminum 3180 = mg/kg
NDAHSD04 NDAHSD04-R01 09/29/2003 SD N Arsenic 0.202 J mg/kg
NDAHSD04 NDAHSD04-R01 09/29/2003 SD N Barium 13.2 J mg/kg
NDAHSD04 NDAHSD04-R01 09/29/2003 SD N Beryllium 0.0503 J mg/kg
NDAHSD04 NDAHSD04-R01 09/29/2003 SD N Calcium 1130 = mg/kg
NDAHSD04 NDAHSD04-R01 09/29/2003 SD N Chromium, Total 7.75 = mg/kg
NDAHSD04 NDAHSD04-R01 09/29/2003 SD N Cobalt 4.27 J mg/kg
NDAHSD04 NDAHSD04-R01 09/29/2003 SD N Copper 9.43 = mg/kg
NDAHSD04 NDAHSD04-R01 09/29/2003 SD N Iron 8620 = mg/kg
NDAHSD04 NDAHSD04-R01 09/29/2003 SD N Lead 1.43 = mg/kg
NDAHSD04 NDAHSD04-R01 09/29/2003 SD N Magnesium 2140 = mg/kg
NDAHSD04 NDAHSD04-R01 09/29/2003 SD N Manganese 73.6 = mg/kg
NDAHSD04 NDAHSD04-R01 09/29/2003 SD N Mercury 0.00181 J mg/kg
NDAHSD04 NDAHSD04-R01 09/29/2003 SD N Nickel 4.25 J mg/kg
NDAHSD04 NDAHSD04-R01 09/29/2003 SD N Potassium 1090 = mg/kg
NDAHSD04 NDAHSD04-R01 09/29/2003 SD N Silver 0.0268 J mg/kg
NDAHSD04 NDAHSD04-R01 09/29/2003 SD N Sodium 2720 = mg/kg
NDAHSD04 NDAHSD04-R01 09/29/2003 SD N Thallium 0.422 J mg/kg
NDAHSD04 NDAHSD04-R01 09/29/2003 SD N Vanadium 21.9 = mg/kg
NDAHSD04 NDAHSD04-R01 09/29/2003 SD N Zinc 13.6 = mg/kg
NDAHSD05 NDAHSD05-R01 09/30/2003 SD N Aluminum 3030 = mg/kg
NDAHSD05 NDAHSD05-R01 09/30/2003 SD N Antimony 0.183 J mg/kg
NDAHSD05 NDAHSD05-R01 09/30/2003 SD N Arsenic 0.271 J mg/kg
NDAHSD05 NDAHSD05-R01 09/30/2003 SD N Barium 22.5 J mg/kg
NDAHSD05 NDAHSD05-R01 09/30/2003 SD N Beryllium 0.0634 J mg/kg
NDAHSD05 NDAHSD05-R01 09/30/2003 SD N Calcium 1230 = mg/kg
NDAHSD05 NDAHSD05-R01 09/30/2003 SD N Chromium, Total 7.36 = mg/kg
NDAHSD05 NDAHSD05-R01 09/30/2003 SD N Cobalt 4.12 J mg/kg
NDAHSD05 NDAHSD05-R01 09/30/2003 SD N Copper 10.3 = mg/kg
NDAHSD05 NDAHSD05-R01 09/30/2003 SD N Iron 15500 = mg/kg
NDAHSD05 NDAHSD05-R01 09/30/2003 SD N Lead 1.99 = mg/kg
NDAHSD05 NDAHSD05-R01 09/30/2003 SD N Magnesium 1400 = mg/kg
NDAHSD05 NDAHSD05-R01 09/30/2003 SD N Manganese 126 = mg/kg
NDAHSD05 NDAHSD05-R01 09/30/2003 SD N Mercury 0.00181 J mg/kg
NDAHSD05 NDAHSD05-R01 09/30/2003 SD N Nickel 2.39 J mg/kg
NDAHSD05 NDAHSD05-R01 09/30/2003 SD N Potassium 673 = mg/kg
NDAHSD05 NDAHSD05-R01 09/30/2003 SD N Silver 0.0406 J mg/kg
NDAHSD05 NDAHSD05-R01 09/30/2003 SD N Sodium 90.6 J mg/kg
NDAHSD05 NDAHSD05-R01 09/30/2003 SD N Thallium 1.12 J mg/kg
NDAHSD05 NDAHSD05-R01 09/30/2003 SD N Vanadium 50.4 = mg/kg
NDAHSD05 NDAHSD05-R01 09/30/2003 SD N Zinc 12.1 = mg/kg

NDAHSD04 NDAHSD04-R01 09/29/2003 SD N p,p'-DDE 0.00012 J mg/kg
NDAHSD05 NDAHSD05-R01 09/30/2003 SD N p,p'-DDE 0.00007 J mg/kg

Pesticides (mg/kg)
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TABLE 4-9
Summary of Surface Soil COPCs
AOC H, Former NASD, Vieques, Puerto Rico

Maximum Minimum Mean Ecologic Leaching Leaching Background
Number Number Detect Detect Concentration 1 Residential Screening Screening Screening Concentration 5

Chemical Analyzed Detected (mg/Kg) (mg/Kg) (mg/Kg) PRG 2 Value 3 Value 4 Value6 (mg/Kg)
METALS
ALUMINUM 33 33 11000 3400 7580 7610 50 na na 29000
ARSENIC 33 33 67 0.435 4.88 0.39 18 14.5 1.45 2.2
CHROMIUM, TOTAL 33 33 50 7.83 17.1 211 0.4 19 1.9 74
COPPER 33 33 100 11.1 31.8 313 50 na na 68
IRON 33 33 39000 7700 17300 2350 200 na na 37531
MANGANESE 33 33 720 140 396 176 100 na na 1167
LEAD 33 33 63 4.43 26.4 40 120 na na 6.9
ANTIMONY 33 26 6.3 0.34 0.78 3.13 78 2.5 0.25 2.3
SELENIUM 33 22 1.4 0.234 0.507 39.1 1 2.5 0.25 2
THALLIUM 33 13 1.16 0.287 0.387 0.516 1 na na 0.67
VANADIUM 33 33 63 21 44.4 54.7 2 3000 300 130
ZINC 33 33 260 31.5 96.4 2350 50 6000 600 65
VOCs
XYLENES, TOTAL 20 1 0.082 0.082 0.0092 27.5 0.05 105 10.5 NA
M,P-XYLENE (SUM OF ISOMERS) 20 1 0.058 0.058 0.008 27.5 na 105 10.5 NA
O-XYLENE (1,2-DIMETHYLBENZENE) 20 1 0.024 0.024 0.0063 27.5 na 105 10.5 NA
SVOCs
BENZO(a)PYRENE 33 15 0.12 0.0257 0.747 0.0621 0.1 4 0.4 NA
2,6-DINITROTOLUENE 33 2 1.23 1.21 0.876 6.11 na 0.00035 0.000035 NA
FLUORANTHENE 33 16 0.187 0.0246 0.745 229 0.1 2150 215 NA
N-NITROSODI-n-PROPYLAMINE 33 3 0.717 0.562 0.852 0.0695 na 0.000025 0.0000025 NA
PHENANTHRENE 33 8 0.144 0.0211 0.78 na 0.1 na na NA
PYRENE 33 17 1.9 0.0282 0.377 232 0.1 2100 210 NA
PESTICIDES
p,p'-DDD 31 12 0.01 0.00052 0.00228 2.44 0.0025 8 0.8 NA
p,p'-DDE 32 22 3.99 0.0014 0.234 1.72 0.0025 27 2.7 NA
p,p'-DDT 32 19 1.94 0.0013 0.109 1.72 0.0025 16 1.6 NA
1 Mean concentration is based on 1/2 the detection limit for non-detects.
2 USEPA Region IX PRG (2002) based on a hazard index (HI) of 0.1 for non-carcinogens.

4 USEPA Region IX PRG soil screening level (SSL, 2002) based on a dilution attenuation factor (DAF) of 10.
5 Final Soil, Groundwater, Surface Water, and Sediment Background Investigation Report (CH2M Hill, 2002).
6 USEPA Region IX PRG soil screening level (SSL, 2002) based on a dilution attenuation factor (DAF) of 1.
NA indicates that the information is not available or not applicable.
Shading indicates the screening criteria was exceeded by the maximum detected concentration.

3 Numerical eco-SSL, if available, then the lower of the toxicological benchmarks for terrestrial plants, (Efroymson, 1997a) or invertebrates and heterotrophs (Efroymson, 1997b), then the lowest
value reported in Friday (1998).
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TABLE 4-10
Summary of Subsurface Soil COPCs
AOC H, Former NASD, Vieques, Puerto Rico

Maximum Minimum Mean Leaching Leaching Background
Number Number Detect Detect Concentration 1 Screening Screening Concentration 3

Chemical Analyzed Detected (mg/Kg) (mg/Kg) (mg/Kg) Value 2 Value 4 (mg/Kg)
METALS
ARSENIC 31 21 24 0.161 1.68 14.5 1.45 2.5
CHROMIUM, TOTAL 31 31 27 3.28 8.23 19 1.9 74
1 Mean concentration is based on 1/2 the detection limit for non-detects.
2 USEPA Region IX PRG soil screening level (SSL, 2002) based on a dilution attenuation factor (DAF) of 10.
3 Final Soil, Groundwater, Surface Water, and Sediment Background Investigation Report (CH2M Hill, 2002).
4 USEPA Region IX PRG soil screening level (SSL, 2002) based on a dilution attenuation factor (DAF) of 1.
NA indicates that the information is not available or not applicable.
Shading indicates the screening criteria was exceeded by the maximum detected concentration.
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TABLE 4-11
Summary of Groundwater COPCs
AOC H, Former NASD, Vieques, Puerto Rico

Maximum Minimum Mean Tap Background Concentrations
Number Number Detect Detect Concentration 1 Water Site-Specific 3 Base-Wide 4

Chemical Analyzed Detected (µg/L) (µg/L) (µg/L) PRG 2
(µg/L) (µg/L)

METALS
ALUMINUM 7 7 9100 112 2070 3650 6430 3500
ALUMINUM, DISSOLVED 7 2 438 130 147 3650 95 NA
ANTIMONY 7 2 5.4 2.62 6.85 1.46 ND 5.2
ANTIMONY, DISSOLVED 7 1 5.4 5.4 6.65 1.46 ND 9
ARSENIC 7 1 6.3 6.3 5.83 0.0448 ND NA
ARSENIC, DISSOLVED 7 0 0 0 5.14 0.0448 ND 5.5
BARIUM 7 7 490 63.1 302 255 123 960
BARIUM, DISSOLVED 7 7 460 58.1 284 255 63 870
CADMIUM 7 2 4.46 0.408 1.26 1.82 0.435 1
CADMIUM, DISSOLVED 7 3 6.3 4.99 2.52 1.82 ND 1
CHROMIUM, TOTAL 7 3 15 5.2 5.21 11 11 6.8
CHROMIUM, DISSOLVED 7 2 7.91 5.71 2.58 11 0.87 5
IRON 7 5 11000 83 3630 1090 8200 4800
IRON, DISSOLVED 7 2 4180 3290 1090 1090 120 490
MANGANESE 7 7 14800 620 7630 87.6 1100 17000
MANGANESE, DISSOLVED 7 7 15400 92 7370 87.6 150 18000
THALLIUM 7 4 44.2 6.6 15 0.241 10 18
THALLIUM, DISSOLVED 7 1 26.2 26.2 8.28 0.241 9 16
VANADIUM 7 5 70 6 18.9 25.5 43 75
VANADIUM, DISSOLVED 7 4 12.7 2.8 5.4 25.5 20 32
PESTICIDES
p,p'-DDD 7 3 0.42 0.39 0.179 0.28 NA NA
1 Mean concentration is based on 1/2 the detection limit for non-detects.
2 USEPA Region 9 tap-water PRG (2002) based on a hazard index (HI) of 0.1 for noncarcinogens.
3 Site-specific background sample from well NDAHGW01.
4 Final Soil, Groundwater, Surface Water, and Sediment Background Investigation Report (CH2M Hill, 2002).
NA indicates that the information is not available or not applicable.
Shading indicates the screening criteria was exceeded by the maximum detected concentration.
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TABLE 4-12
Summary of Surface Water COPCs
AOC H, Former NASD, Vieques, Puerto Rico

Maximum Minimum Mean Ecological Background
Number Number Detect Detect Concentration 1 Screening Concentration 3

Chemical Analyzed Detected (µg/L) (µg/L) (µg/L) Criteria 2
(µg/L)

METALS
ARSENIC 4 1 47.1 47.1 27.1 1.4 NA
ARSENIC, DISSOLVED 4 0 0 0 20.4 1.4 NA
1 Mean concentration is based on 1/2 the detection limit for non-detects.
2 The lower of the USEPA National Recommended Water Quality Criteria (USEPA, 2002) and the Puerto Rico Environmental Quality Board (EQB) Water Quality Standards.
3 Site-specific background sample from sample location NDAHSW05 was not collected (dry).
ND indicates that the chemical was not detected.
NA indicates that the information is not available or not applicable.
J indicates that the chemical was detected. The reported value is estimated.
= indicates that the chemical was detected. The reported value is the measured concentration.
Shading indicates the screening criteria was exceeded by the maximum detected concentration.
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TABLE 4-13
Summary of Sediment COPCs
AOC H, Former NASD, Vieques, Puerto Rico

Maximum Minimum Mean Ecologic Background Concentrations
Number Number Detect Detect Concentration 1 Screening Site-Specific 3 Base-Wide 4

Chemical Analyzed Detected (mg/Kg) (mg/Kg) (mg/Kg) Value 2 (mg/Kg) (mg/Kg)
METALS
BARIUM 4 4 57.2 6 22.4 48 22.5 69
1 Mean concentration is based on 1/2 the detection limit for non-detects.
2 NOAA SQUIRT (Buchman 1999).
3 Site-specific background sample from sediment sample NDAHSD05.
4 Final Soil, Groundwater, Surface Water, and Sediment Background Investigation Report (CH2M Hill, 2002).
NA indicates that the information is not available or not applicable.
Shading indicates the screening criteria was exceeded by the maximum detected concentration.
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6. HUMAN HEALTH RISK ASSESSMENT
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sediment at AOC H. Collection of a background surface water sample was proposed in the
work plan; however, due to the absence of standing water south (upstream) of the site, no
such background surface water sample could be collected. The sitewide background surface
water data will be used for comparison with AOC H surface water data.

6.6 Exposure Assessment
An exposure assessment was performed to evaluate the potential exposure of the identified
human receptors to the site media based on current or anticipated future land use for AOC
H. The exposure assessment included potential exposure pathways for human receptors,
potential routes of exposure, exposure factors assumed, and exposure concentrations
estimated.

6.6.1 Potentially Exposed Populations
The U.S. Navy ceased facility-wide operations on the former NASD on April 30, 2001, in
accordance with the January 30, 2000, Presidential Directive to the Secretary of Defense
relating to the transfer of lands of the Navy-owned western portion of Vieques. The land
transfer was completed on May 1, 2001, and the Navy has had no presence in this portion of
the island since that date. The potential future land use plan prepared by the PRPB is
presented in Figure 6-1. Additional land transfer details are provided in Section 2.7
regarding the regulatory status of the site.

The former NASD is currently an inactive facility. The area that includes AOC H is part of
the property transferred to the MOV, and no specific plans exist for future use of this site
and its surrounding area. However, for AOC H, unrestricted land use was assumed; it is the
most conservatively protective assumption available for risk assessments. No known human
receptors are present, based on the existing land use at AOC H. Because the site is adjacent
to Highway 200, it is plausible for visitors to access the site. In accordance with anticipated
future land use considerations, the following potentially exposed populations were
identified for the risk assessment:

 Maintenance workers
 Construction workers
 Industrial workers
 Recreational receptors (adult, youth, and child)
 Residential receptors (adult and child)

Other potentially exposed populations could exist, though their exposures would likely be
lower than exposures to the populations listed above. If the listed receptors are protected, all
other potentially exposed populations will also be protected.

Exposure assumptions were selected to be conservatively representative and thus estimate
the possible upper-bound exposures by using the reasonable maximum exposure (RME)
levels from the EPA guidance. In addition, when multiple exposure factors were available,
the most conservative factor was selected to ensure conservatism in the exposure
assessment. The exposure factors were selected from various sources such as the following
EPA guidance:
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6. HUMAN HEALTH RISK ASSESSMENT
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 EPA, 1989. Risk Assessment Guidance for Superfund (RAGS), Volume I: Human Health
Evaluation Manual. Part A, Interim final. December.

 EPA, 1991a: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation
Manual - Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER
Directive 9285.6-03. March

 EPA, 1997b. Exposure Factors Handbook. EPA/600/P-95/002Fa.

 EPA, 2001b. Risk Assessment Guidance for Superfund (RAGS), Volume I: Human Health
Evaluation Manual. Part E, Supplemental Guidance for Dermal Risk Assessment, Interim
draft. September 2001.

 EPA, 2001c. Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites,
Peer Review Draft. OSWER 9355.4. March.

The following subsections provide descriptions of the individual potentially exposed
populations that were evaluated in this risk assessment. Table 6-5 presents the exposure
pathways and receptor summaries included in this risk assessment.

6.6.1.1 Maintenance Workers
No maintenance activities are occurring at AOC H at the present time. This exposure
pathway under current conditions, therefore, is incomplete. The site is located in a
conservation area that is not planned for any future development. However, if in the future
the site is developed for an alternative land use, the site activities may include mowing and
facilities maintenance. Based on the likely occupational duties, it was assumed that
maintenance workers would have the potential for direct or indirect contact with surface
soils. A direct exposure to groundwater was not assumed for a maintenance worker. The
site groundwater is not currently being used (i.e., pumped), and the activities assumed for a
maintenance worker would not result in exposures to site groundwater. Therefore, the
groundwater exposure pathway is incomplete for a maintenance worker, and this pathway
was not evaluated for the maintenance worker scenario. The exposure assumptions for this
scenario include a maintenance activity occurring once a week (52 days/year), with the
workers spending the entire workday on the site. The soil ingestion rate (IR) is 100
milligrams per day (mg/day), for an exposure duration (ED) of 25 years. The tables in
Appendix J include the relevant details on these exposure assumptions

6.6.1.2 Construction Workers
A future construction worker scenario was evaluated for total soil (0-6 ft) exposure at AOC
H. The COPCs were selected by comparing detected concentrations in soil samples from the
0-6 ft interval against industrial PRGs. Typically, construction work is assumed to last for 6
months, resulting in an EF of 250 workdays per year, and an ED of 0.5 year (6 months). The
soil IR for a construction worker is 330 mg/day, which is higher than for any other worker
scenario. With the exception of the particulate emission factor (PEF), all other exposure
factors are similar to those of an industrial worker scenario, as shown in the risk tables in
Appendix J. The exposure point concentrations (EPCs) for a construction worker were
calculated by using the total soils analytical data.
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Dermal contact exposures to site groundwater within 6 ft of land surface were also
evaluated. The COPCs were selected by comparing detected concentrations from all
groundwater sampling locations except MW-06 (where groundwater exceeds 6 ft bls) to tap
water PRGs..

6.6.1.3 Industrial Workers
This scenario was evaluated assuming that the site may be used for a future industrial
facility where a worker spends the entire workday at the site in direct contact with soils and
using site groundwater while at work. This is a conservative assumption, considering that
the site is small in area and the surrounding area is too close to Highway 200 and the
ephemeral stream for additional industrial development. For risk management purposes,
the site was evaluated for a future industrial land use.

Industrial workers were also assumed to be indoor workers and to have potential exposure
to site groundwater as a potable water source. The industrial worker assumptions include a
soil IR of 100 mg/day and a groundwater IR of 1 liter (L)/day (EPA, 2001c). The EF is 250
days/year, and the ED is 25 years. The dermal exposure route assumptions were selected
for all receptors from the EPA dermal guidance, as cited above.

6.6.1.4 Recreational Receptors
Currently, it is possible that visitors traveling on Highway 200 could casually access the site,
although vegetation growth is dense at the present time. Recreational receptors are assumed
to have direct contact with site soils, surface water, and sediment. Recreational users are not
expected to have exposure to site groundwater, so a groundwater exposure pathway is
incomplete. Though the site is too small for recreational activities involving an entire outing
time within the site, such a scenario was assumed as a conservatively protective pathway
evaluation. Both recreational adult and child receptors were evaluated. Adult and youth
receptors were assumed to have an IR of 100 mg/kg, each. A child receptor is assumed to
have a soil IR of 200 mg/day. All three recreational receptors are assumed to visit the site
both days of the weekend, every weekend of the year. The EF for an adult is 104 days/year
with an ED of 24 years. Exposure for youth is assumed to have a EF of 104 days for a
duration (ED) of 10 years. A youth is assumed to be 8 to 18 years of age; an exposure
duration (ED) of 10 years is assumed. The EF value of 52 days/year assumes one visit per
week (i.e., each weekend) throughout the year. The ephemeral stream adjacent to the site is
small, relatively narrow, overgrown, and surrounded by steep edges. It is not similar to a
pool of water such as rivers, lakes, or oceans. The frequency of exposure is assumed to be
half the time a recreational visitor is present at the site.

6.6.1.5 Residential Receptors
To evaluate the most conservative future land use scenario for the site, residential land use
was considered to occur where site-specific conditions permit. Future residents were
assumed to have direct contact with surface and subsurface soils and to use site
groundwater as their potable water source. The site is an abandoned concrete building, has
an ephemeral stream adjacent to it, is small in area, and is close to the access road; these
elements make it undesirable for residential use. However, this scenario was evaluated to
provide the most conservatively protective risk estimation. If the risks for this scenario are
within target limits, the site can be used for unrestricted (i.e., residential) land use. The
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default exposure assumptions for an adult and child were used, as listed in the above
guidance. A child is assumed to have an EF of 350 days/year and an ED of 6 years. For an
adult, the EF is 350 days/year, and the ED is 24 years. Thus, the total ED for a residential
receptor is 30 years.

6.6.2 Exposure Route Factors
The exposure route factors used for intake and risk estimates at the site, for each receptor
identified, are listed in Table 4.1 through 4.9 of the RAGS Part D tables (Appendix J), as well
as the site-specific risk estimation tables. All of the risk estimations are presented in RAGS
Part D format in this RI report, as the EPA guidance recommends using this format to
minimize the narrative text documentation in the report.

6.6.2.1 Surface and Subsurface Soil Ingestion
Table 4s of Appendix J include detailed listing of the exposure factors and equations used
for soil intake assessments. Ingestion exposures to surface soil were evaluated for the
appropriate receptors and media identified in the site-specific CSM. Subsurface soil (2-6 ft)
exposure was also evaluated for a future residential receptor, and total soil (0-6 ft) exposure
was evaluated for a future construction worker.

6.6.2.2 Groundwater Ingestion
The shallow water-bearing zone has brackish water that is not suitable for potable use at
AOC H. The tidal study indicated a connectivity between the ephemeral stream and the site
groundwater, particularly in the water closer to the ephemeral stream; this also suggests
that the groundwater in this area is similar to the ephemeral stream water, which has high
salinity. However, for conservative risk evaluation purposes, potable use is assumed.

6.6.2.3 Sediment Ingestion

Ingestion exposures to sediments were evaluated for the recreational receptors. The
ingestion intake assumptions are based on common use at other federal sites, developed
using best professional judgment in consultation with EPA at other federal sites (see Table
4s in Appendix J).

6.6.2.4 Surface Water Ingestion
Ingestion exposures to surface water were evaluated for the recreational receptors. The
citation for the selected exposure factors is listed in footnotes to Table 4s in Appendix J, per
RAGS Part D guidance.

6.6.2.5 Surface and Subsurface Soil Dermal Contact
The skin surface area available for contact was estimated using best professional judgment
and was based on current practices derived from EPA guidance (EPA, 2001b). The surface
areas used were selected from the latest dermal guidance (RAGS Part E, EPA, 2001b). The
soil adherence factors were estimated using body-part and activity-specific data, also from
RAGS Part E. In addition, the dermal exposure estimation was performed according to the
equations in RAGS Part E (Table 4s, Appendix J).
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Future Receptor Media
Exposure Route and
Point of Exposure

Pathway
Selected for
Evaluation

Reason for Selection or
Exclusion

Maintenance
Worker

Surface Soil Ingestion, dermal
contact, and inhalation
exposure to COPCs in
site surface soils

Yes Scenario is protective of an
occasional maintenance work.

Industrial Worker Surface Soil Ingestion, dermal
contact, and inhalation
exposure to COPCs in
site surface soils

Yes Area could be developed in the
future for industrial use. Both site
soil and groundwater exposure is
assumed.

Groundwater Ingestion, dermal
contact exposure to
COPCs in groundwater

Yes Groundwater is not suiTABLE for
poTABLE/industrial use; however,
for conservative risk estimation,
this medium was included

Construction
Worker

Total Soil Ingestion, dermal
contact and inhalation
exposure to COPCs in
total soils (0-6 ft)

Yes Scenario is protective of
occasional construction activities at
the site.

Groundwater Dermal contact
exposure to COPCs in
groundwater

Yes Shallow groundwater may seep
into excavations where
groundwater is within 6 ft of land
surface

Recreational Users
(adult, youth and
child)

Surface Soil Ingestion, dermal
contact, and inhalation
exposure to COPCs in
site surface soils

Yes Area could be developed in the
future for recreational use and
would be protective of an
occasional trespasser.

Surface Water Ingestion, dermal
contact, and inhalation
exposure to COPCs in
site surface water

Yes Area could be developed in the
future for recreational use and
would be protective of any
occasional trespasser.

Sediment Ingestion, and dermal
contact, exposure to
COPCs in sediments

Yes Area could be developed in the
future for recreational use and
would be protective of any
occasional trespasser.

Residents (adult
and child)

Surface Soil Ingestion, dermal
contact, and inhalation
exposure to COPCs in
site surface soils

Yes Although the site is unlikely to be
considered for residential
development, this is a worst-case
scenario for comparison purposes.

Subsurface Soil Ingestion, dermal
contact and inhalation
exposure to COPCs in
site subsurface soils

Yes Scenario is evaluated as a
complete exposure pathway, if the
site is disturbed for construction at
a future time exposing subsurface
soil.

Groundwater Ingestion and dermal
contact exposure to
COPCs in site surface
soils

Yes Although the site is unlikely to be
considered for residential
development, and groundwater is
not suiTABLE for poTABLE use,
this is a worst-case scenario for
comparison purposes.

TABLE 6-5
Potentially Complete Exposure Pathways and Receptors in Risk Assessment
AOC H, Former NASD, Vieques Island
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TABLE 9.1.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

AOC H - Old Power Plant/Fire Training Area Site

NASD, Vieques Island, Puerto Rico

Scenario Timeframe: Current/Future

Receptor Population: Recreational

Receptor Age: Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure
Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil AOC H Surface Soil

BENZO(a)ANTHRACENE 1.1E-08 NA 1.7E-08 2.8E-08 NA NA NA NA 0.0E+00

N-NITROSODI-n-PROPYLAMINE 7.0E-07 NA 8.0E-07 1.5E-06 NA NA NA NA 0.0E+00

p,p'-DDE 8.3E-08 NA 2.8E-08 1.1E-07 NA NA NA NA 0.0E+00

p,p'-DDT 2.6E-08 3.8E-12 8.9E-09 3.5E-08 Liver 4.5E-04 NA 1.5E-04 6.0E-04

ALUMINUM NA NA NA 0.0E+00 CNS 3.4E-03 3.5E-04 3.8E-04 4.1E-03

ANTIMONY NA NA NA 0.0E+00 Blood 1.2E-03 NA 8.8E-04 2.0E-03

ARSENIC 4.0E-06 5.9E-09 1.4E-06 5.3E-06 Skin, Vascular 2.6E-02 NA 8.8E-03 3.5E-02

CHROMIUM, TOTAL NA 1.7E-08 NA 1.7E-08 NOAEL 2.7E-03 4.0E-05 1.2E-02 1.5E-02

IRON NA NA NA 0.0E+00 Blood, Gastrointestinal, Liver 2.9E-02 NA 3.3E-03 3.2E-02

MANGANESE NA NA NA 0.0E+00 CNS 1.4E-03 2.0E-03 4.0E-03 7.4E-03

THALLIUM NA NA NA 0.0E+00 Liver, Blood, Hair 3.1E-03 NA 3.6E-04 3.5E-03

VANADIUM NA NA NA 0.0E+00 Kidney 1.9E-02 NA 8.5E-02 1.0E-01

Chemical Total 4.8E-06 2.3E-08 2.2E-06 7.0E-06 8.6E-02 2.4E-03 1.2E-01 2.0E-01

Medium Total 7.0E-06 2.0E-01

Sediment Sediment Water-filled Ditch

ARSENIC 4.6E-08 NA 5.2E-08 9.8E-08 Skin, Vascular 3.0E-04 NA 3.3E-04 6.3E-04
IRON NA NA NA 0.0E+00 Blood, Gastrointestinal, Liver 2.9E-03 NA 1.1E-03 4.0E-03

Chemical Total 4.6E-08 0.0E+00 5.2E-08 9.8E-08 3.2E-03 0.0E+00 1.4E-03 4.6E-03

Medium Total 9.8E-08 4.6E-03

Surface Water Surface Water Water-filled Ditch

ARSENIC 3.2E-06 NA 6.6E-07 3.9E-06 Skin, Vascular 2.1E-02 NA 4.3E-03 2.5E-02

CADMIUM NA NA NA 0.0E+00 Kidney 1.0E-03 NA 8.4E-03 9.4E-03

CHROMIUM, TOTAL NA NA NA 0.0E+00 NOAEL 7.1E-04 NA 1.2E-02 1.3E-02

MANGANESE NA NA NA 0.0E+00 CNS 6.2E-04 NA 3.2E-03 3.8E-03

SELENIUM NA NA NA 0.0E+00 Whole Body 1.7E-03 NA 3.5E-04 2.0E-03

Chemical Total 3.2E-06 0.0E+00 6.6E-07 3.9E-06 2.5E-02 NA 2.8E-02 5.3E-02

Medium Total 3.9E-06 5.3E-02

Receptor Total 1.1E-05 Receptor HI Total 2.6E-01

HI - Hazard Index Total CNS HI Across All Media = 1.5E-02

CNS - Central Nervous System Total Skin HI Across All Media = 6.0E-02

NOAEL = No Observed Adverse Effects Level Total Vascular HI Across All Media = 6.0E-02

Total Kidney HI Across All Media = 1.1E-01

Total NOAEL HI Across All Media = 2.8E-02

Total Gastrointestinal HI Across All Media = 1.9E-02

Total Blood HI Across All Media = 4.2E-02

Total Liver HI Across All Media = 4.0E-02

Total Hair HI Across All Media = 3.5E-03

Total Whole Body HI Across All Media = 2.0E-03
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TABLE 9.2.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

AOC H - Old Power Plant/Fire Training Area Site

NASD, Vieques Island, Puerto Rico

Scenario Timeframe: Current/Future

Receptor Population: Recreational

Receptor Age: Youth

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure
Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil AOC H Surface Soil

BENZO(a)ANTHRACENE 6.5E-09 NA 1.1E-08 1.8E-08 NA NA NA NA 0.0E+00

N-NITROSODI-n-PROPYLAMINE 4.0E-07 NA 5.3E-07 9.3E-07 NA NA NA NA 0.0E+00

p,p'-DDE 4.7E-08 NA 1.9E-08 6.6E-08 NA NA NA NA 0.0E+00

p,p'-DDT 1.5E-08 2.2E-12 5.9E-09 2.1E-08 Liver 6.2E-04 NA 2.4E-04 8.6E-04

ALUMINUM NA NA NA 0.0E+00 CNS 4.6E-03 4.8E-04 6.1E-04 5.7E-03

ANTIMONY NA NA NA 0.0E+00 Blood 1.6E-03 NA 1.4E-03 3.0E-03

ARSENIC 2.3E-06 3.4E-09 9.0E-07 3.2E-06 Skin, Vascular 3.5E-02 NA 1.4E-02 4.9E-02

CHROMIUM, TOTAL NA 9.9E-09 NA 9.9E-09 NOAEL 3.7E-03 5.5E-05 2.0E-02 2.4E-02

IRON NA NA NA 0.0E+00 Blood, Gastrointestinal, Liver 4.0E-02 NA 5.2E-03 4.5E-02

MANGANESE NA NA NA 0.0E+00 CNS 1.9E-03 2.8E-03 6.4E-03 1.1E-02

THALLIUM NA NA NA 0.0E+00 Liver, Blood, Hair 4.3E-03 NA 5.7E-04 4.9E-03

VANADIUM NA NA NA 0.0E+00 Kidney 2.7E-02 NA 1.4E-01 1.6E-01

Chemical Total 2.7E-06 1.3E-08 1.5E-06 4.2E-06 1.2E-01 3.3E-03 1.8E-01 3.1E-01

Medium Total 4.2E-06 3.1E-01

Sediment Sediment Water-filled Ditch

ARSENIC 2.6E-08 NA 2.9E-08 5.6E-08 Skin, Vascular 4.1E-04 NA 4.6E-04 8.7E-04
IRON NA NA NA 0.0E+00 Blood, Gastrointestinal, Liver 4.0E-03 NA 1.5E-03 5.5E-03

Chemical Total 2.6E-08 0.0E+00 2.9E-08 5.6E-08 4.4E-03 0.0E+00 2.0E-03 6.4E-03

Medium Total 5.6E-08 6.4E-03

Surface Water Surface Water Water-filled Ditch

ARSENIC 1.8E-06 NA 2.9E-07 2.1E-06 Skin, Vascular 2.9E-02 NA 4.6E-03 3.3E-02

CADMIUM NA NA NA 0.0E+00 Kidney 1.4E-03 NA 8.9E-03 1.0E-02

CHROMIUM, TOTAL NA NA NA 0.0E+00 NOAEL 9.8E-04 NA 1.3E-02 1.4E-02

MANGANESE NA NA NA 0.0E+00 CNS 8.5E-04 NA 3.4E-03 4.2E-03

SELENIUM NA NA NA 0.0E+00 Whole Body 7.9E-03 NA 6.3E-04 8.5E-03

Chemical Total 1.8E-06 0.0E+00 2.9E-07 2.1E-06 4.0E-02 NA 3.0E-02 7.0E-02

Medium Total 2.1E-06 7.0E-02

Receptor Total 8.5E-06 Receptor HI Total 3.8E-01

HI - Hazard Index Total CNS HI Across All Media = 2.1E-02

CNS - Central Nervous System Total Skin HI Across All Media = 8.3E-02

NOAEL = No Observed Adverse Effects Level Total Vascular HI Across All Media = 8.3E-02

Total Kidney HI Across All Media = 1.7E-01

Total NOAEL HI Across All Media = 3.7E-02

Total Gastrointestinal HI Across All Media = 2.9E-02

Total Blood HI Across All Media = 5.8E-02

Total Liver HI Across All Media = 5.6E-02

Total Hair HI Across All Media = 4.9E-03

Total Whole Body HI Across All Media = 8.5E-03
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TABLE 9.3.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

AOC H - Old Power Plant/Fire Training Area Site

NASD, Vieques Island, Puerto Rico

Scenario Timeframe: Current/Future

Receptor Population: Recreational

Receptor Age: Child

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure
Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil AOC H Surface Soil

BENZO(a)ANTHRACENE 2.7E-08 NA 9.7E-09 3.6E-08 NA NA NA NA 0.0E+00

N-NITROSODI-n-PROPYLAMINE 1.6E-06 NA 4.6E-07 2.1E-06 NA NA NA NA 0.0E+00

p,p'-DDE 1.9E-07 NA 1.6E-08 2.1E-07 NA NA NA NA 0.0E+00

p,p'-DDT 6.1E-08 3.4E-12 5.1E-09 6.6E-08 Liver 4.2E-03 NA 3.5E-04 4.5E-03

ALUMINUM NA NA NA 0.0E+00 CNS 3.1E-02 1.2E-03 8.8E-04 3.3E-02

ANTIMONY NA NA NA 0.0E+00 Blood 1.1E-02 NA 2.0E-03 1.3E-02

ARSENIC 9.3E-06 5.1E-09 7.8E-07 1.0E-05 Skin, Vascular 2.4E-01 NA 2.0E-02 2.6E-01

CHROMIUM, TOTAL NA 1.5E-08 NA 1.5E-08 NOAEL 2.5E-02 1.4E-04 2.9E-02 5.4E-02

IRON NA NA NA 0.0E+00 Blood, Gastrointestinal, Liver 2.7E-01 NA 7.6E-03 2.8E-01

MANGANESE NA NA NA 0.0E+00 CNS 1.3E-02 7.1E-03 9.2E-03 2.9E-02

THALLIUM NA NA NA 0.0E+00 Liver, Blood, Hair 2.9E-02 NA 8.2E-04 3.0E-02

VANADIUM NA NA NA 0.0E+00 Kidney 1.8E-01 NA 2.0E-01 3.8E-01

Chemical Total 1.1E-05 2.0E-08 1.3E-06 1.2E-05 8.1E-01 8.4E-03 2.6E-01 1.1E+00

Medium Total 1.2E-05 1.1E+00

Sediment Sediment Water-filled Ditch

ARSENIC 1.1E-07 NA 2.3E-08 1.3E-07 Skin, Vascular 2.8E-03 NA 6.0E-04 3.4E-03
IRON NA NA NA 0.0E+00 Blood, Gastrointestinal, Liver 2.7E-02 NA 2.0E-03 2.9E-02

Chemical Total 1.1E-07 0.0E+00 2.3E-08 1.3E-07 3.0E-02 0.0E+00 2.6E-03 3.3E-02

Medium Total 1.3E-07 3.3E-02

Surface Water Surface Water Water-filled Ditch

ARSENIC 3.7E-06 NA 3.0E-07 4.0E-06 Skin, Vascular 9.7E-02 NA 7.8E-03 1.0E-01

CADMIUM NA NA NA 0.0E+00 Kidney 4.8E-03 NA 1.5E-02 2.0E-02

CHROMIUM, TOTAL NA NA NA 0.0E+00 NOAEL 3.3E-03 NA 2.1E-02 2.5E-02

MANGANESE NA NA NA 0.0E+00 CNS 2.9E-03 NA 5.8E-03 8.7E-03

SELENIUM NA NA NA 0.0E+00 Whole Body 7.9E-03 NA 6.3E-04 8.5E-03

Chemical Total 3.7E-06 0.0E+00 3.0E-07 4.0E-06 1.2E-01 NA 5.1E-02 1.7E-01

Medium Total 4.0E-06 1.7E-01

Receptor Total 1.7E-05 Receptor HI Total 1.3E+00

HI - Hazard Index Total CNS HI Across All Media = 7.2E-02

CNS - Central Nervous System Total Skin HI Across All Media = 3.7E-01

NOAEL = No Observed Adverse Effects Level Total Vascular HI Across All Media = 3.7E-01

Total Kidney HI Across All Media = 4.0E-01

Total NOAEL HI Across All Media = 7.9E-02

Total Gastrointestinal HI Across All Media = 8.3E-02

Total Blood HI Across All Media = 3.5E-01

Total Liver HI Across All Media = 3.4E-01

Total Hair HI Across All Media = 3.0E-02

Total Whole Body HI Across All Media = 8.5E-03
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TABLE 9.4.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

AOC H - Old Power Plant/Fire Training Area Site
NASD, Vieques Island, Puerto Rico

Scenario Timeframe: Future

Receptor Population: Residential

Receptor Age: Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil AOC H Surface Soil

BENZO(a)ANTHRACENE 3.8E-08 NA 2.0E-08 5.8E-08 NA NA NA NA 0.0E+00

N-NITROSODI-n-PROPYLAMINE 2.4E-06 NA 9.4E-07 3.3E-06 NA NA NA NA 0.0E+00

p,p'-DDE 2.8E-07 NA 3.3E-08 3.1E-07 NA NA NA NA 0.0E+00

p,p'-DDT 8.8E-08 1.3E-11 1.1E-08 9.9E-08 Liver 1.5E-03 NA 1.8E-04 1.7E-03

ALUMINUM NA NA NA 0.0E+00 CNS 1.1E-02 1.2E-03 4.5E-04 1.3E-02

ANTIMONY NA NA NA 0.0E+00 Blood 3.9E-03 NA 1.0E-03 4.9E-03

ARSENIC 1.3E-05 2.0E-08 1.6E-06 1.5E-05 Skin, Vascular 8.7E-02 NA 1.0E-02 9.7E-02

CHROMIUM, TOTAL NA 5.8E-08 NA 5.8E-08 NOAEL 9.2E-03 1.3E-04 1.5E-02 2.4E-02

IRON NA NA NA 0.0E+00 Blood, Gastrointestinal, Liver 9.7E-02 NA 3.9E-03 1.0E-01

MANGANESE NA NA NA 0.0E+00 CNS 4.7E-03 6.8E-03 4.7E-03 1.6E-02

THALLIUM NA NA NA 0.0E+00 Liver, Blood, Hair 1.1E-02 NA 4.2E-04 1.1E-02

VANADIUM NA NA NA 0.0E+00 Kidney 6.5E-02 NA 1.0E-01 1.7E-01

Chemical Total 1.6E-05 7.8E-08 2.6E-06 1.9E-05 2.9E-01 8.1E-03 1.4E-01 4.3E-01

Subsurface Soil Subsurface Soil

ARSENIC 4.6E-06 NA 5.5E-07 5.2E-06 Skin, Vascular 3.0E-02 NA 3.6E-03 3.4E-02

Chemical Total 4.6E-06 0.0E+00 5.5E-07 5.2E-06 3.0E-02 0.0E+00 3.6E-03 3.4E-02

Medium Total 2.4E-05 4.7E-01

Groundwater Groundwater Tap Water

p,p'-DDD 9.5E-07 NA 3.9E-12 9.5E-07 NA NA NA NA 0.0E+00

ALUMINUM NA NA NA 0.0E+00 CNS 2.5E-01 NA 1.3E-09 2.5E-01

ANTIMONY NA NA NA 0.0E+00 Blood 3.7E-01 NA 1.3E-08 3.7E-01

ARSENIC 8.9E-05 NA 2.7E-13 8.9E-05 Skin, Vascular 5.8E-01 NA 3.0E-09 5.8E-01

BARIUM NA NA NA 0.0E+00 NOAEL 1.4E-01 NA 1.0E-08 1.4E-01

CADMIUM NA NA NA 0.0E+00 Kidney 1.6E-01 NA 3.4E-08 1.6E-01

CHROMIUM, TOTAL NA NA NA 0.0E+00 NOAEL 1.4E-01 NA 5.3E-08 1.4E-01

IRON NA NA NA 0.0E+00 Blood, Gastrointestinal, Liver 9.6E+00 NA 1.3E-06 9.6E+00

MANGANESE NA NA NA 0.0E+00 CNS 2.9E+00 NA 3.8E-07 2.9E+00

THALLIUM NA NA NA 0.0E+00 Liver, Blood, Hair 1.5E+01 NA 7.9E-08 1.5E+01
VANADIUM NA NA NA 0.0E+00 Kidney 1.9E+00 NA 3.9E-07 1.9E+00

Chemical Total 9.0E-05 0.0E+00 4.1E-12 9.0E-05 3.1E+01 NA 2.2E-06 3.1E+01

Medium Total 9.0E-05 3.1E+01

Receptor Total 1.3E-04 Receptor HI Total 3.2E+01

HI - Hazard Index Total CNS HI Across All Media = 3.2E+00

CNS - Central Nervous System Total Skin HI Across All Media = 7.1E-01

NOAEL = No Observed Adverse Effects Level Total Vascular HI Across All Media = 7.1E-01

Total Kidney HI Across All Media = 2.2E+00

Total NOAEL HI Across All Media = 3.0E-01

Total Gastrointestinal HI Across All Media = 9.7E+00

Total Blood HI Across All Media = 2.5E+01

Total Liver HI Across All Media = 2.5E+01

Total Hair HI Across All Media = 1.5E+01

AOC H Subsurface
Soil
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TABLE 9.5.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

AOC H - Old Power Plant/Fire Training Area Site
NASD, Vieques Island, Puerto Rico

Scenario Timeframe: Future

Receptor Population: Residential

Receptor Age: Child

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil AOC H Surface Soil

BENZO(a)ANTHRACENE 9.0E-08 NA 3.3E-08 1.2E-07 NA NA NA NA 0.0E+00

N-NITROSODI-n-PROPYLAMINE 5.5E-06 NA 1.5E-06 7.0E-06 NA NA NA NA 0.0E+00

p,p'-DDE 6.5E-07 NA 5.5E-08 7.1E-07 NA NA NA NA 0.0E+00

p,p'-DDT 2.1E-07 1.3E-10 1.7E-08 2.2E-07 Liver 1.4E-02 NA 1.2E-03 1.5E-02

ALUMINUM NA NA NA 0.0E+00 CNS 1.1E-01 4.1E-03 3.0E-03 1.1E-01

ANTIMONY NA NA NA 0.0E+00 Blood 3.6E-02 NA 6.8E-03 4.3E-02

ARSENIC 3.1E-05 2.0E-07 2.6E-06 3.4E-05 Skin, Vascular 8.1E-01 NA 6.8E-02 8.8E-01

CHROMIUM, TOTAL NA 6.0E-07 NA 6.0E-07 NOAEL 8.6E-02 4.7E-04 9.6E-02 1.8E-01

IRON NA NA NA 0.0E+00 Blood, Gastrointestinal, Liver 9.1E-01 NA 2.5E-02 9.3E-01

MANGANESE NA NA NA 0.0E+00 CNS 4.4E-02 2.4E-02 3.1E-02 9.9E-02

THALLIUM NA NA NA 0.0E+00 Liver, Blood, Hair 9.9E-02 NA 2.8E-03 1.0E-01

VANADIUM NA NA NA 0.0E+00 Kidney 6.1E-01 NA 6.6E-01 1.3E+00

Chemical Total 3.8E-05 8.0E-07 4.3E-06 4.3E-05 2.7E+00 2.8E-02 8.9E-01 3.6E+00

Subsurface Soil Subsurface Soil

ARSENIC 1.1E-05 NA 9.1E-07 1.2E-05 Skin, Vascular 2.8E-01 NA 2.3E-02 3.0E-01

Chemical Total 1.1E-05 0.0E+00 9.1E-07 1.2E-05 2.8E-01 0.0E+00 2.3E-02 3.0E-01

Medium Total 5.4E-05 3.9E+00

Groundwater Groundwater Tap Water

p,p'-DDD 5.5E-07 NA 3.7E-12 5.5E-07 NA NA NA NA 0.0E+00

ALUMINUM NA NA NA 0.0E+00 CNS 5.8E-01 NA 3.8E-09 5.8E-01

ANTIMONY NA NA NA 0.0E+00 Blood 8.6E-01 NA 3.8E-08 8.6E-01

ARSENIC 5.2E-05 NA 3.4E-13 5.2E-05 Skin, Vascular 1.3E+00 NA 8.9E-09 1.3E+00

BARIUM NA NA NA 0.0E+00 NOAEL 3.2E-01 NA 3.0E-08 3.2E-01

CADMIUM NA NA NA 0.0E+00 Kidney 3.8E-01 NA 1.0E-07 3.8E-01

CHROMIUM, TOTAL NA NA NA 0.0E+00 NOAEL 3.2E-01 NA 1.7E-07 3.2E-01

IRON NA NA NA 0.0E+00 Blood, Gastrointestinal, Liver 2.2E+01 NA 3.7E-06 2.2E+01

MANGANESE NA NA NA 0.0E+00 CNS 6.8E+00 NA 1.1E-06 6.8E+00

THALLIUM NA NA NA 0.0E+00 Liver, Blood, Hair 3.5E+01 NA 2.3E-07 3.5E+01
VANADIUM NA NA NA 0.0E+00 Kidney 4.5E+00 NA 1.1E-06 4.5E+00

Chemical Total 5.2E-05 0.0E+00 4.1E-12 5.2E-05 7.3E+01 NA 6.5E-06 7.3E+01

Medium Total 5.2E-05 7.3E+01

Receptor Total 1.5E-04 Receptor HI Total 8.0E+01

HI - Hazard Index Total CNS HI Across All Media = 7.6E+00

CNS - Central Nervous System Total Skin HI Across All Media = 2.5E+00

NOAEL = No Observed Adverse Effects Level Total Vascular HI Across All Media = 2.5E+00

Total Kidney HI Across All Media = 6.1E+00

Total NOAEL HI Across All Media = 8.2E-01

Total Gastrointestinal HI Across All Media = 2.3E+01

Total Blood HI Across All Media = 6.0E+01

Total Liver HI Across All Media = 5.9E+01

Total Hair HI Across All Media = 3.5E+01

AOC H Subsurface
Soil
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TABLE 9.5.RME SUPPLEMENT
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE
AOC H - Old Power Plant/Fire Training Area Site

NASD, Vieques Island, Puerto Rico

Scenario Timeframe: Future
Receptor Population: Residential
Receptor Age: Child + Adult

Medium ELCR Receptor Age HI
Soil Total 5E-05 Child 4

2E-05 Adult 0.5

Groundwater Total 5E-05 Child 73
9E-05 Adult 31

Resident Total 2E-04 108

HI - Hazard Index Total CNS HI Across All Media = 11

CNS - Central Nervous System Total Skin HI Across All Media = 3
NOAEL = No Observed Adverse Effects Level Total Vascular HI Across All Media = 3

Total Kidney HI Across All Media = 8
Total NOAEL HI Across All Media = 1

Total Gastrointestinal HI Across All Media = 33
Total Blood HI Across All Media = 85

Total Liver HI Across All Media = 84
Total Hair HI Across All Media = 50
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TABLE 9.6.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

AOC H - Old Power Plant/Fire Training Area Site

NASD, Vieques Island, Puerto Rico

Scenario Timeframe: Future

Receptor Population: Industrial Worker

Receptor Age: Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure
Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil AOC H Surface Soil

BENZO(a)ANTHRACENE 2.9E-08 NA 2.5E-08 5.3E-08 NA NA NA NA 0.0E+00

N-NITROSODI-n-PROPYLAMINE 1.8E-06 NA 1.2E-06 2.9E-06 NA NA NA NA 0.0E+00

p,p'-DDE 2.1E-07 NA 4.1E-08 2.5E-07 NA NA NA NA 0.0E+00

p,p'-DDT 6.5E-08 9.6E-12 1.3E-08 7.8E-08 Liver 1.1E-03 NA 2.1E-04 1.3E-03

ALUMINUM NA NA NA 0.0E+00 CNS 8.1E-03 8.3E-04 5.3E-04 9.4E-03

ANTIMONY NA NA NA 0.0E+00 Blood 2.8E-03 NA 1.2E-03 4.0E-03

ARSENIC 9.9E-06 1.5E-08 2.0E-06 1.2E-05 Skin, Vascular 6.2E-02 NA 1.2E-02 7.4E-02

CHROMIUM, TOTAL NA 4.3E-08 NA 4.3E-08 NOAEL 6.6E-03 9.6E-05 1.7E-02 2.4E-02

IRON NA NA NA 0.0E+00 Blood, Gastrointestinal, Liver 7.0E-02 NA 4.6E-03 7.4E-02

MANGANESE NA NA NA 0.0E+00 CNS 3.4E-03 4.9E-03 5.6E-03 1.4E-02

THALLIUM NA NA NA 0.0E+00 Liver, Blood, Hair 7.6E-03 NA 5.0E-04 8.1E-03

VANADIUM NA NA NA 0.0E+00 Kidney 4.7E-02 NA 1.2E-01 1.7E-01

Chemical Total 1.2E-05 5.8E-08 3.2E-06 1.5E-05 2.1E-01 5.8E-03 1.6E-01 3.7E-01

Medium Total 1.5E-05 3.7E-01

Groundwater Groundwater Tap Water

p,p'-DDD 3.5E-07 NA 3.7E-12 3.5E-07 NA NA NA NA 0.0E+00

ALUMINUM NA NA NA 0.0E+00 CNS 8.9E-02 NA 7.3E-11 8.9E-02

ANTIMONY NA NA NA 0.0E+00 Blood 1.3E-01 NA 7.3E-10 1.3E-01

ARSENIC 3.3E-05 NA 3.4E-13 3.3E-05 Skin, Vascular 2.1E-01 NA 1.7E-10 2.1E-01

BARIUM NA NA NA 0.0E+00 NOAEL 4.9E-02 NA 5.7E-10 4.9E-02

CADMIUM NA NA NA 0.0E+00 Kidney 5.9E-02 NA 1.9E-09 5.9E-02

CHROMIUM, TOTAL NA NA NA 0.0E+00 NOAEL 4.9E-02 NA 3.2E-09 4.9E-02

IRON NA NA NA 0.0E+00 Blood, Gastrointestinal, Liver 3.4E+00 NA 7.1E-08 3.4E+00

MANGANESE NA NA NA 0.0E+00 CNS 1.0E+00 NA 2.1E-08 1.0E+00

THALLIUM NA NA NA 0.0E+00 Liver, Blood, Hair 5.4E+00 NA 4.5E-09 5.4E+00

VANADIUM NA NA NA 0.0E+00 Kidney 6.8E-01 NA 2.2E-08 6.8E-01

Chemical Total 3.3E-05 0.0E+00 4.1E-12 3.3E-05 1.1E+01 NA 1.3E-07 1.1E+01

Medium Total 3.3E-05 1.1E+01

Receptor Total 4.9E-05 Receptor HI Total 1.2E+01

HI - Hazard Index Total CNS HI Across All Media = 1.1E+00

CNS - Central Nervous System Total Skin HI Across All Media = 2.8E-01

NOAEL = No Observed Adverse Effects Level Total Vascular HI Across All Media = 2.8E-01

Total Kidney HI Across All Media = 9.1E-01

Total NOAEL HI Across All Media = 1.2E-01

Total Gastrointestinal HI Across All Media = 3.5E+00

Total Blood HI Across All Media = 9.1E+00

Total Liver HI Across All Media = 8.9E+00

Total Hair HI Across All Media = 5.4E+00
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TABLE 9.7.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

AOC H - Old Power Plant/Fire Training Area Site

NASD, Vieques Island, Puerto Rico

Scenario Timeframe: Future

Receptor Population: Maintenance Worker

Receptor Age: Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure
Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil AOC H Surface Soil

BENZO(a)ANTHRACENE 5.9E-09 NA 5.1E-09 1.1E-08 NA NA NA NA 0.0E+00

N-NITROSODI-n-PROPYLAMINE 3.6E-07 NA 2.4E-07 6.1E-07 NA NA NA NA 0.0E+00

p,p'-DDE 4.3E-08 NA 8.5E-09 5.2E-08 NA NA NA NA 0.0E+00

p,p'-DDT 1.4E-08 2.0E-12 2.7E-09 1.6E-08 Liver 2.2E-04 NA 4.4E-05 2.7E-04

ALUMINUM NA NA NA 0.0E+00 CNS 1.7E-03 1.7E-04 1.1E-04 2.0E-03

ANTIMONY NA NA NA 0.0E+00 Blood 5.8E-04 NA 2.5E-04 8.3E-04

ARSENIC 2.1E-06 3.1E-09 4.1E-07 2.5E-06 Skin, Vascular 1.3E-02 NA 2.5E-03 1.5E-02

CHROMIUM, TOTAL NA 9.0E-09 NA 9.0E-09 NOAEL 1.4E-03 2.0E-05 3.6E-03 5.0E-03

IRON NA NA NA 0.0E+00 Blood, Gastrointestinal, Liver 1.4E-02 NA 9.5E-04 1.5E-02

MANGANESE NA NA NA 0.0E+00 CNS 7.0E-04 1.0E-03 1.2E-03 2.9E-03

THALLIUM NA NA NA 0.0E+00 Liver, Blood, Hair 1.6E-03 NA 1.0E-04 1.7E-03

VANADIUM NA NA NA 0.0E+00 Kidney 9.7E-03 NA 2.5E-02 3.4E-02

Chemical Total 2.5E-06 1.2E-08 6.7E-07 3.2E-06 4.3E-02 1.2E-03 3.3E-02 7.8E-02

Medium Total 3.2E-06 7.8E-02

Receptor Total 3.2E-06 Receptor HI Total 7.8E-02

HI - Hazard Index Total CNS HI Across All Media = 4.8E-03

CNS - Central Nervous System Total Vascular HI Across All Media = 1.5E-02

NOAEL = No Observed Adverse Effects Level Total Kidney HI Across All Media = 3.4E-02

Total NOAEL HI Across All Media = 5.0E-03

Total Gastrointestinal HI Across All Media = 5.0E-03

Total Blood HI Across All Media = 1.8E-02

Total Liver HI Across All Media = 1.7E-02

Total Hair HI Across All Media = 1.7E-03
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TABLE 9.8.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

AOC H - Old Power Plant/Fire Training Area Site

Scenario Timeframe: Future

Receptor Population: Construction Worker

Receptor Age: Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

Total Soil Total Soil AOC H Total Soil ARSENIC 1E-07 NA 1E-08 1E-07 Skin, Vascular 4E-02 NA 4E-03 5E-02

N-NITROSODI-n-PROPYLAMINE 1E-07 NA 3E-08 2E-07 NA NA NA NA NA

Exposure Point Total 3E-07 NA 5E-08 3E-07 4E-02 NA 4E-03 5E-02

Exposure Medium Total 3E-07 NA 5E-08 3E-07 4E-02 NA 4E-03 5E-02

Total Soil AOC H Total Soil ARSENIC NA 6E-09 NA 6E-09 NA NA NA NA NA

N-NITROSODI-n-PROPYLAMINE NA NA NA NA NA NA NA NA NA

Exposure Point Total NA 6E-09 NA 6E-09 NA 0E+00 NA 0E+00

Exposure Medium Total NA 6E-09 NA 6E-09 NA 0E+00 NA 0E+00

Medium Total 3E-07 6E-09 5E-08 3E-07 4E-02 0E+00 4E-03 5E-02

Groundwater Groundwater Groundwater p,p'-DDD NA NA 7E-08 7E-08 NA NA NA NA NA

(In Excavations) ALUMINUM NA NA NA NA CNS NA NA 1E-03 1E-03

ANTIMONY NA NA NA NA Blood NA NA 2E-02 2E-02

ARSENIC NA NA 2E-08 2E-08 Skin, Vascular NA NA 5E-03 5E-03

BARIUM NA NA NA NA NOAEL NA NA 2E-02 2E-02

CADMIUM NA NA NA NA Kidney NA NA 9E-02 9E-02

CHROMIUM, TOTAL NA NA NA NA NOAEL NA NA 7E-02 7E-02

IRON NA NA NA NA Blood, Gastrointestinal, Liver NA NA 7E-03 7E-03

MANGANESE NA NA NA NA CNS NA NA 5E+00 5E+00

THALLIUM NA NA NA NA Liver, Blood, Hair NA NA 8E-02 8E-02

VANADIUM NA NA NA NA Kidney NA NA 4E-01 4E-01

Exposure Point Total NA NA 8E-08 8E-08 NA NA 5E+00 5E+00

Exposure Medium Total NA NA 8E-08 8E-08 NA NA 5E+00 5E+00

Medium Total NA NA 8E-08 8E-08 NA NA 5E+00 5E+00

Receptor Total 3E-07 6E-09 1E-07 4E-07 4E-02 0E+00 5E+00 6E+00

Toxicity values for aluminum were available at the time the original HHRA was prepared, but have since been withdrawn. Total Blood HI Across Media = 1E-01

Total CNS HI Across Media = 5E+00

Total Gastrointestinal HI Across Media = 7E-03

Total Vascular HI Across Media = 5E-02

Total Kidney HI Across Media = 5E-01

Total Liver HI Across Media = 9E-02

Total Hair HI Across Media = 8E-02

Total Skin HI Across Media = 5E-02
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TABLE 7.5.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

AOC H - Old Power Plant/Fire Training Area Site

NASD, Vieques Island, Puerto Rico

Scenario Timeframe: Future

Receptor Population: Residential
Receptor Age: Child

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Surface Soil AOC H Surface Soil Ingestion

BENZO(a)ANTHRACENE 1.1E-01 MG/KG 1.2E-07 mg/kg/day 7.3E-01 1/(mg/kg-day) 9.0E-08 1.4E-06 mg/kg/day NA NA NA

N-NITROSODI-n-PROPYLAMINE 7.2E-01 MG/KG 7.9E-07 mg/kg/day 7.0E+00 1/(mg/kg-day) 5.5E-06 9.2E-06 mg/kg/day NA NA NA

p,p'-DDE 1.7E+00 MG/KG 1.9E-06 mg/kg/day 3.4E-01 1/(mg/kg-day) 6.5E-07 2.2E-05 mg/kg/day NA NA NA

p,p'-DDT 5.5E-01 MG/KG 6.0E-07 mg/kg/day 3.4E-01 1/(mg/kg-day) 2.1E-07 7.0E-06 mg/kg/day 5.0E-04 mg/kg/day 1.4E-02

ALUMINUM 8.3E+03 MG/KG 9.1E-03 mg/kg/day NA NA NA 1.1E-01 mg/kg/day 1.0E+00 mg/kg/day 1.1E-01

ANTIMONY 1.1E+00 MG/KG 1.2E-06 mg/kg/day NA NA NA 1.4E-05 mg/kg/day 4.0E-04 mg/kg/day 3.6E-02

ARSENIC 1.9E+01 MG/KG 2.1E-05 mg/kg/day 1.5E+00 1/(mg/kg-day) 3.1E-05 2.4E-04 mg/kg/day 3.0E-04 mg/kg/day 8.1E-01

CHROMIUM, TOTAL 2.0E+01 MG/KG 2.2E-05 mg/kg/day NA NA NA 2.6E-04 mg/kg/day 3.0E-03 mg/kg/day 8.6E-02

IRON 2.1E+04 MG/KG 2.3E-02 mg/kg/day NA NA NA 2.7E-01 mg/kg/day 3.0E-01 mg/kg/day 9.1E-01

MANGANESE 4.8E+02 MG/KG 5.3E-04 mg/kg/day NA NA NA 6.2E-03 mg/kg/day 1.4E-01 mg/kg/day 4.4E-02

THALLIUM 6.2E-01 MG/KG 6.8E-07 mg/kg/day NA NA NA 7.9E-06 mg/kg/day 8.0E-05 mg/kg/day 9.9E-02

VANADIUM 4.8E+01 MG/KG 5.2E-05 mg/kg/day NA NA NA 6.1E-04 mg/kg/day 1.0E-03 mg/kg/day 6.1E-01

Exp. Route Total 3.8E-05 2.7E+00

Dermal

BENZO(a)ANTHRACENE 1.1E-01 MG/KG 4.5E-08 mg/kg/day 7.3E-01 1/(mg/kg-day) 3.3E-08 5.2E-07 mg/kg/day NA NA NA

N-NITROSODI-n-PROPYLAMINE 7.2E-01 MG/KG 2.2E-07 mg/kg/day 7.0E+00 1/(mg/kg-day) 1.5E-06 2.6E-06 mg/kg/day NA NA NA

p,p'-DDE 1.7E+00 MG/KG 1.6E-07 mg/kg/day 3.4E-01 1/(mg/kg-day) 5.5E-08 1.9E-06 mg/kg/day NA NA NA

p,p'-DDT 5.5E-01 MG/KG 5.1E-08 mg/kg/day 3.4E-01 1/(mg/kg-day) 1.7E-08 5.9E-07 mg/kg/day 5.0E-04 mg/kg/day 1.2E-03

ALUMINUM 8.3E+03 MG/KG 2.5E-04 mg/kg/day NA NA NA 3.0E-03 mg/kg/day 1.0E+00 mg/kg/day 3.0E-03

ANTIMONY 1.1E+00 MG/KG 3.5E-08 mg/kg/day NA NA NA 4.1E-07 mg/kg/day 6.0E-05 mg/kg/day 6.8E-03

ARSENIC 1.9E+01 MG/KG 1.7E-06 mg/kg/day 1.5E+00 1/(mg/kg-day) 2.6E-06 2.0E-05 mg/kg/day 3.0E-04 mg/kg/day 6.8E-02

CHROMIUM, TOTAL 2.0E+01 MG/KG 6.2E-07 mg/kg/day NA NA NA 7.2E-06 mg/kg/day 7.5E-05 mg/kg/day 9.6E-02

IRON 2.1E+04 MG/KG 6.5E-04 mg/kg/day NA NA NA 7.6E-03 mg/kg/day 3.0E-01 mg/kg/day 2.5E-02

MANGANESE 4.8E+02 MG/KG 1.5E-05 mg/kg/day NA NA NA 1.7E-04 mg/kg/day 5.6E-03 mg/kg/day 3.1E-02

THALLIUM 6.2E-01 MG/KG 1.9E-08 mg/kg/day NA NA NA 2.2E-07 mg/kg/day 8.0E-05 mg/kg/day 2.8E-03

VANADIUM 4.8E+01 MG/KG 1.5E-06 mg/kg/day NA NA NA 1.7E-05 mg/kg/day 2.6E-05 mg/kg/day 6.6E-01

Exp. Route Total 4.3E-06 8.9E-01

Inhalation

BENZO(a)ANTHRACENE 1.1E-01 MG/KG 7.9E-11 mg/kg/day 7.3E-01 1/(mg/kg-day) 5.8E-11 7.9E-11 mg/kg/day NA NA NA

N-NITROSODI-n-PROPYLAMINE 7.2E-01 MG/KG 5.1E-10 mg/kg/day NA NA NA 5.1E-10 mg/kg/day NA NA NA

p,p'-DDE 1.7E+00 MG/KG 1.2E-09 mg/kg/day NA NA NA 1.2E-09 mg/kg/day NA NA NA

p,p'-DDT 5.5E-01 MG/KG 3.9E-10 mg/kg/day 3.4E-01 1/(mg/kg-day) 1.3E-10 3.9E-10 mg/kg/day NA NA NA

ALUMINUM 8.3E+03 MG/KG 5.8E-06 mg/kg/day NA NA NA 5.8E-06 mg/kg/day 1.4E-03 mg/kg/day 4.1E-03

ANTIMONY 1.1E+00 MG/KG 8.0E-10 mg/kg/day NA NA NA 8.0E-10 mg/kg/day NA NA NA

ARSENIC 1.9E+01 MG/KG 1.3E-08 mg/kg/day 1.5E+01 1/(mg/kg-day) 2.0E-07 1.3E-08 mg/kg/day NA NA NA

CHROMIUM, TOTAL 2.0E+01 MG/KG 1.4E-08 mg/kg/day 4.2E+01 1/(mg/kg-day) 6.0E-07 1.4E-08 mg/kg/day 3.0E-05 mg/kg/day 4.7E-04

IRON 2.1E+04 MG/KG 1.5E-05 mg/kg/day NA NA NA 1.5E-05 mg/kg/day NA NA NA

MANGANESE 4.8E+02 MG/KG 3.4E-07 mg/kg/day NA NA NA 3.4E-07 mg/kg/day 1.4E-05 mg/kg/day 2.4E-02

THALLIUM 6.2E-01 MG/KG 4.4E-10 mg/kg/day NA NA NA 4.4E-10 mg/kg/day NA NA NA

VANADIUM 4.8E+01 MG/KG 3.4E-08 mg/kg/day NA NA NA 3.4E-08 mg/kg/day NA NA NA

Exp. Route Total 8.0E-07 2.8E-02

Exposure Point Total 4.3E-05 3.6E+00

Exposure Medium Total 4.3E-05 3.6E+00

Appendix J_Table 7s_final.xls/041130033 1 of 2



TABLE 7.5.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

AOC H - Old Power Plant/Fire Training Area Site

NASD, Vieques Island, Puerto Rico

Scenario Timeframe: Future

Receptor Population: Residential
Receptor Age: Child

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Subsurface Soil Subsurface Soil AOC H Subsurface Soil Ingestion

ARSENIC 6.6E+00 MG/KG 7.2E-06 mg/kg/day 1.5E+00 1/(mg/kg-day) 1.1E-05 8.4E-05 mg/kg/day 3.0E-04 mg/kg/day 2.8E-01

Exp. Route Total 1.1E-05 2.8E-01

Dermal

ARSENIC 6.6E+00 MG/KG 6.0E-07 mg/kg/day 1.5E+00 1/(mg/kg-day) 9.1E-07 7.0E-06 mg/kg/day 3.0E-04 mg/kg/day 2.3E-02

Exp. Route Total 9.1E-07 2.3E-02

Inhalation

ARSENIC 6.6E+00 MG/KG 4.6E-09 mg/kg/day 0.0E+00 1/(mg/kg-day) 0.0E+00 4.6E-09 mg/kg/day NA NA NA

Exp. Route Total 0.0E+00 0.0E+00

Exposure Point Total 1.2E-05 3.0E-01

Exposure Medium Total 1.2E-05 3.0E-01

Surface Soil Total 5.4E-05 3.9E+00

Groundwater Groundwater Tap Water Ingestion

p,p'-DDD 4.2E-01 UG/L 2.3E-06 mg/kg/day 2.4E-01 1/(mg/kg-day) 5.5E-07 2.7E-05 mg/kg/day NA NA NA

ALUMINUM 9.1E+03 UG/L 5.0E-02 mg/kg/day NA NA NA 5.8E-01 mg/kg/day 1.0E+00 mg/kg/day 5.8E-01

ANTIMONY 5.4E+00 UG/L 3.0E-05 mg/kg/day NA NA NA 3.5E-04 mg/kg/day 4.0E-04 mg/kg/day 8.6E-01

ARSENIC 6.3E+00 UG/L 3.5E-05 mg/kg/day 1.5E+00 1/(mg/kg-day) 5.2E-05 4.0E-04 mg/kg/day 3.0E-04 mg/kg/day 1.3E+00

BARIUM 3.5E+02 UG/L 1.9E-03 mg/kg/day NA NA NA 2.2E-02 mg/kg/day 7.0E-02 mg/kg/day 3.2E-01

CADMIUM 3.0E+00 UG/L 1.6E-05 mg/kg/day NA NA NA 1.9E-04 mg/kg/day 5.0E-04 mg/kg/day 3.8E-01

CHROMIUM, TOTAL 1.5E+01 UG/L 8.2E-05 mg/kg/day NA NA NA 9.6E-04 mg/kg/day 3.0E-03 mg/kg/day 3.2E-01

IRON 7.0E+03 UG/L 3.8E-02 mg/kg/day NA NA NA 4.5E-01 mg/kg/day 2.0E-02 mg/kg/day 2.2E+01

MANGANESE 1.5E+04 UG/L 8.1E-02 mg/kg/day NA NA NA 9.5E-01 mg/kg/day 1.4E-01 mg/kg/day 6.8E+00

THALLIUM 4.4E+01 UG/L 2.4E-04 mg/kg/day NA NA NA 2.8E-03 mg/kg/day 8.0E-05 mg/kg/day 3.5E+01

VANADIUM 7.0E+01 UG/L 3.8E-04 mg/kg/day NA NA NA 4.5E-03 mg/kg/day 1.0E-03 mg/kg/day 4.5E+00

Exp. Route Total 5.2E-05 7.3E+01

Dermal

p,p'-DDD 4.2E-01 UG/L 1.6E-11 mg/kg/day 2.4E-01 1/(mg/kg-day) 3.7E-12 1.8E-10 mg/kg/day NA NA NA

ALUMINUM 9.1E+03 UG/L 3.3E-10 mg/kg/day NA NA NA 3.8E-09 mg/kg/day 1.0E+00 mg/kg/day 3.8E-09

ANTIMONY 5.4E+00 UG/L 2.0E-13 mg/kg/day NA NA NA 2.3E-12 mg/kg/day 6.0E-05 mg/kg/day 3.8E-08

ARSENIC 6.3E+00 UG/L 2.3E-13 mg/kg/day 1.5E+00 1/(mg/kg-day) 3.4E-13 2.7E-12 mg/kg/day 3.0E-04 mg/kg/day 8.9E-09

BARIUM 3.5E+02 UG/L 1.3E-11 mg/kg/day NA NA NA 1.5E-10 mg/kg/day 4.9E-03 mg/kg/day 3.0E-08

CADMIUM 3.0E+00 UG/L 1.1E-13 mg/kg/day NA NA NA 1.3E-12 mg/kg/day 1.3E-05 mg/kg/day 1.0E-07

CHROMIUM, TOTAL 1.5E+01 UG/L 1.1E-12 mg/kg/day NA NA NA 1.3E-11 mg/kg/day 7.5E-05 mg/kg/day 1.7E-07

IRON 7.0E+03 UG/L 2.5E-10 mg/kg/day NA NA NA 3.0E-09 mg/kg/day 8.0E-04 mg/kg/day 3.7E-06

MANGANESE 1.5E+04 UG/L 5.4E-10 mg/kg/day NA NA NA 6.2E-09 mg/kg/day 5.6E-03 mg/kg/day 1.1E-06

THALLIUM 4.4E+01 UG/L 1.6E-12 mg/kg/day NA NA NA 1.9E-11 mg/kg/day 8.0E-05 mg/kg/day 2.3E-07

VANADIUM 7.0E+01 UG/L 2.5E-12 mg/kg/day NA NA NA 3.0E-11 mg/kg/day 2.6E-05 mg/kg/day 1.1E-06

Exp. Route Total 4.1E-12 6.5E-06

Exposure Point Total 5.2E-05 7.3E+01

Groundwater Total 5.2E-05 7.3E+01

Total of Receptor Risks Across All Media 1.1E-04 Total of Receptor Hazards Across All Media 7.7E+01

NA = Not applicable.

As of 2007, the toxicity values for aluminum and iron have been withdrawn by NCEA, but were available at the time the original risk assessment was prepared.
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TABLE 6.1

CANCER TOXICITY DATA -- ORAL/DERMAL

AOC H - Old Power Plant/Fire Training Area Site

NASD, Vieques Island, Puerto Rico

Chemical Oral Cancer Oral to Dermal Adjusted Dermal Units EPA Source Date (2)

of Potential Slope Factor Adjustment Cancer Slope Factor (1) Carcinogen (MM/DD/YY)

Concern Factor Group

Aluminum NA NA NA NA D NCEA 07/26/2001

Antimony NA NA NA NA NA IRIS 11/07/2003

Arsenic 1.5E+00 0.95 1.5E+00 (mg/kg-day) -1 A IRIS 11/07/2003

Barium NA NA NA NA NA IRIS 11/07/2003

Benzo(a)anthracene 7.3E-01 0.58 - 0.89 7.3E-01 (mg/kg-day) -1 B2 NCEA 07/01/1993

Cadmium NA NA NA NA B1 IRIS 11/07/2003

Chromium (hexavalent) NA NA NA NA D IRIS 11/07/2003

Iron NA NA NA NA NA NCEA 07/23/1996

Manganese (nonfood) NA NA NA NA D IRIS 11/07/2003

N-Nitrosodi-n-propylamine 7.0E+00 1 7.0E+00 (mg/kg-day) -1 B2 IRIS 01/05/2004

p,p'-DDD 2.4E-01 0.7 - 0.9 2.4E-01 (mg/kg-day) -1 B2 IRIS 01/05/2004

p,p'-DDE 3.4E-01 0.7 - 0.9 3.4E-01 (mg/kg-day) -1 B2 IRIS 01/05/2004

p,p'-DDT 3.4E-01 0.7 - 0.9 3.4E-01 (mg/kg-day) -1 B2 IRIS 01/05/2004

Selenium NA NA NA NA D IRIS 01/05/2004

Thallium NA NA NA NA D IRIS 01/05/2004

Vanadium NA NA NA NA NA HEAST 07/01/1997

Definitions:

(1) Source: Risk Assessment Guidance for Superfund. Volume 1: Human Health NA = Not Available

Evalution Manual (Part E, Supplemetnal Guidance for Dermal Risk Assessment (Interim). IRIS = Integrated Risk Information System

Section 4.2 and Exhibit 4-1. USEPA recommends that the oral CSF should not be adjusted to NCEA = National Center for Environmental Assessment

estimate the absorbed dose for compounds when the absorption efficiency is greater than 50%. HEAST= Health Effects Assessment Summary Tables

Constituents that do not have oral absorption efficiencies reported on this table

were assumed to have an oral absorption efficiency of 100%.

Weight of Evidence definitions:

Group A chemicals (known human carcinogens) are agents for which there is sufficient evidence to support the causal association between exposure to the agents in humans and cancer.

Group B1 chemicals (probable human carcinogens) are agents for which there is limited evidence of possible carcinogenicity in humans.

Group B2 chemicals (probable human carcinogens) are agents for which there is sufficient evidence of carcinogenicity in animals but inadequate or a lack of evidence in humans.

Group C chemicals (possible human carcinogens) are agents for which there is limited evidence of carcinogenicity in animals and inadequate or a lack of human data.

Group D chemicals (not classifiable as to human carcinogenicity) are agents with inadequate human and animal evidence of carcinogenicity or for which no data are available.

Group E chemicals (evidence of noncarcinogenicity in humans) are agents for which there is no evidence of carcinogenicity from human or animal studies, or both.
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TABLE 6.2

CANCER TOXICITY DATA -- INHALATION

AOC H - Old Power Plant/Fire Training Area Site

NASD, Vieques Island, Puerto Rico

Chemical Unit Risk Units Adjustment (1) Inhalation Cancer Units Weight of Evidence/ Source Date (2)

of Potential Slope Factor Cancer Guidance (MM/DD/YY)

Concern Description

Aluminum NA NA NA NA NA D NCEA 07/26/2001

Antimony NA NA NA NA NA NA IRIS 11/07/2003

Arsenic 4.0E-03 (ug/m3) -1 3500 1.5E+01 (mg/kg-day) -1 A IRIS 11/07/2003

Barium NA NA NA NA NA NA NA NA

Benzo(a)anthracene NA NA NA 7.3E-01 (mg/kg-day) -1 NA NCEA - r 07/01/1993

Cadmium 1.8E-03 (ug/m3) -1 3500 6.3E+00 (mg/kg-day) -1 B1 IRIS 11/07/2003

Chromium (hexavalent) 1.2E-02 (ug/m3) -1 3500 4.2E+01 (mg/kg-day) -1 A IRIS 01/05/2004

Iron NA NA NA NA NA NA NA NA

Manganese NA NA NA NA NA NA NA NA

N-Nitrosodi-n-propylamine N/A NA NA NA NA B2 IRIS 01/05/2004

p,p'-DDD NA NA NA NA NA B2 IRIS 01/05/2004

p,p'-DDE NA NA NA NA NA B2 IRIS 01/05/2004

p,p'-DDT 9.7E-05 (ug/m3) -1 3500 3.4E-01 (mg/kg-day) -1 B2 IRIS 01/05/2004

Selenium NA NA NA NA NA NA NA NA

Thallium N/A NA NA NA NA D IRIS 01/05/2004

Vanadium NA NA NA NA NA NA NA NA

Definitions: NA = Not Available

IRIS = Integrated Risk Information System

NCEA = National Center for Environmental Assessment

r = route-to-route extrapolation

Weight of Evidence definitions:

Group A chemicals (known human carcinogens) are agents for which there is sufficient evidence to support the causal association between exposure to the agents in humans and cancer.

Group B1 chemicals (probable human carcinogens) are agents for which there is limited evidence of possible carcinogenicity in humans.

Group B2 chemicals (probable human carcinogens) are agents for which there is sufficient evidence of carcinogenicity in animals but inadequate or a lack of evidence in humans.

Group C chemicals (possible human carcinogens) are agents for which there is limited evidence of carcinogenicity in animals and inadequate or a lack of human data.

Group D chemicals (not classifiable as to human carcinogenicity) are agents with inadequate human and animal evidence of carcinogenicity or for which no data are available.

Group E chemicals (evidence of noncarcinogenicity in humans) are agents for which there is no evidence of carcinogenicity from human or animal studies, or both.
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TABLE 5.1

NON-CANCER TOXICITY DATA -- ORAL/DERMAL

AOC H - Old Power Plant/Fire Training Area Site

NASD, Vieques Island, Puerto Rico

Chemical Chronic/ Oral RfD Oral Absorption Absorbed RfD for Dermal (2) Primary Combined RfD:Target Organ(s)

of Potential Subchronic Efficiency for Dermal Target Uncertainty/Modifying

Concern Value Units Value Units Organ(s) Factors Source(s) Date(s)

(1) (MM/DD/YYYY)

Aluminum Chronic 1.0E+00 mg/kg-day NA 1.0E+00 mg/kg-day CNS 100/3 NCEA (3) 07/26/2001

Subchronic NA NA NA NA NA NA NA NA NA

Antimony Chronic 4.0E-04 mg/kg-day 0.15 6.0E-05 mg/kg-day Blood 1000 IRIS 11/07/2003

Subchronic 4.0E-04 mg/kg-day 0.15 6.0E-05 mg/kg-day Blood 1000 HEAST 07/01/1997

Arsenic Chronic 3.0E-04 mg/kg-day 0.95 3.0E-04 mg/kg-day Skin, Vascular 3/1 IRIS 11/07/2003

Subchronic 3.0E-04 mg/kg-day 0.95 3.0E-04 mg/kg-day Skin, Vascular 3 HEAST 07/01/1997

Barium Chronic 7.0E-02 mg/kg-day 0.07 4.9E-03 mg/kg-day NOAEL 3 IRIS 11/07/2003

Subchronic 7.0E-02 mg/kg-day 0.07 4.9E-03 mg/kg-day Cardiovascular 3 HEAST 07/01/1997

Benzo(a)anthracene Chronic NA NA NA NA NA NA NA NA NA

Subchronic NA NA NA NA NA NA NA NA NA

Cadmium (Food) Chronic 1.0E-03 mg/kg-day 0.025 2.5E-05 mg/kg-day Kidney 10 IRIS 11/07/2003

Subchronic NA NA NA NA NA NA NA NA NA

Cadmium (Water) Chronic 5.0E-04 mg/kg-day 0.025 1.3E-05 mg/kg-day Kidney 10 IRIS 11/07/2003

Subchronic NA NA NA NA NA NA NA NA NA

Chromium (hexavalent) Chronic 3.0E-03 mg/kg-day 0.025 7.5E-05 mg/kg-day NOAEL 300/3 IRIS 11/07/2003

Subchronic 2.0E-02 mg/kg-day 0.025 5.0E-04 mg/kg-day NOAEL 100 HEAST 07/01/1997

Iron Chronic 3.0E-01 mg/kg-day 1 3.0E-01 mg/kg-day Blood, Gastrointestinal, Liver 1 NCEA (3) 06/21/2001

Subchronic NA NA NA NA NA NA NA NA NA

Manganese (nonfood) Chronic 2.0E-02 mg/kg-day 0.04 8.0E-04 mg/kg-day CNS 1 IRIS 11/07/2003

Subchronic NA NA NA NA NA NA NA NA NA

Manganese (food) Chronic 1.4E-01 mg/kg-day 0.04 5.6E-03 mg/kg-day CNS 1/1 IRIS 11/07/2003

Subchronic NA NA NA NA NA NA NA NA NA
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TABLE 5.1

NON-CANCER TOXICITY DATA -- ORAL/DERMAL

AOC H - Old Power Plant/Fire Training Area Site

NASD, Vieques Island, Puerto Rico

Chemical Chronic/ Oral RfD Oral Absorption Absorbed RfD for Dermal (2) Primary Combined RfD:Target Organ(s)

of Potential Subchronic Efficiency for Dermal Target Uncertainty/Modifying

Concern Value Units Value Units Organ(s) Factors Source(s) Date(s)

(1) (MM/DD/YYYY)

N-Nitrosodi-n-propylamine Chronic NA NA NA NA NA NA NA NA NA

Subchronic NA NA NA NA NA NA NA NA NA

p,p'-DDD Chronic NA NA NA NA NA NA NA NA NA

Subchronic NA NA NA NA NA NA NA NA NA

p,p'-DDE Chronic NA NA NA NA NA NA NA NA NA

Subchronic NA NA NA NA NA NA NA NA NA

p,p'-DDT Chronic 5.0E-04 mg/kg-day 0.7 - 0.9 5.0E-04 mg/kg-day Liver 100/1 IRIS 01/05/2004

Subchronic 5.0E-04 mg/kg-day 0.7 - 0.9 5.0E-04 mg/kg-day Liver 100 HEAST 07/01/1997

Selenium Chronic 5.0E-03 mg/kg-day 30-80% 5.0E-03 mg/kg-day Whole Body 3/1 IRIS 01/05/2004

Subchronic 5.0E-03 mg/kg-day 30-80% 5.0E-03 mg/kg-day Whole Body 3/1 HEAST 07/01/1997

Thallium Chronic 8.0E-05 mg/kg-day 1 8.0E-05 mg/kg-day Liver, Blood, Hair 3000/1 IRIS 01/05/2004

Subchronic 8.0E-04 mg/kg-day 1 8.0E-04 mg/kg-day Liver, Blood, Hair 300 HEAST 07/01/1997

Vanadium Chronic 1.0E-03 mg/kg-day 0.026 2.6E-05 mg/kg-day Kidney 100 NCEA 05/01/2000

Subchronic 7.0E-03 mg/kg-day 0.026 1.8E-04 mg/kg-day Lifetime 100 HEAST 07/01/1997

(1) Source: Risk Assessment Guidance for Superfund. Volume 1: Human Health Definitions: NA = Not Available

Evalution Manual (Part E, Supplemetnal Guidance for Dermal Risk Assessment (Interim). IRIS = Integrated Risk Information System

Section 4.2 and Exhibit 4-1. USEPA recommends that the oral RfD should not be adjusted to HEAST = Health Effects Assessment Summary Tables

estimate the absorbed dose for compounds when the absorption efficiency is greater than 50%. NCEA = National Center for Environmental Assessment

Constituents that do not have oral absorption efficiencies reported on this table CNS = Central Nervous System

were assumed to have an oral absorption efficiency of 100%. NOAEL = No Observed Adverse Effects Level

(2) See Risk Assessment text for the derivation of the "Absorbed RfD for Dermal"

(3) As of 2007, the toxicity values have been withdrawn by NCEA, but were available at the time the original risk assessment was prepared.
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TABLE 5-2

NON-CANCER TOXICITY DATA -- INHALATION

AOC H - Old Power Plant/Fire Training Area Site

NASD, Vieques Island, Puerto Rico

Chemical Chronic/ Value Units Adjusted Units Primary Combined Sources of Dates

of Potential Subchronic Inhalation Inhalation Target Uncertainty/Modifying RfC:RfD: (MM/DD/YY)

Concern RfC RfD (1) Organ Factors Target Organ

Aluminum Chronic 5.0E-03 mg/m 3 1.4E-03 mg/kg-day CNS 300 NCEA (2) 07/26/2001

Subchronic NA NA NA NA NA NA NA NA

Antimony Chronic NA NA NA NA NA NA NA NA

Subchronic NA NA NA NA NA NA NA NA

Arsenic Chronic NA NA NA NA NA NA NA NA

Subchronic NA NA NA NA NA NA NA NA

Barium Chronic 5.0E-04 mg/m 3
1.4E-04 mg/kg-day Fetotoxicity 1000 HEAST 07/01/1997

Subchronic 5.0E-03 mg/m 3 1.4E-03 mg/kg-day Fetotoxicity 100 HEAST 07/01/1997

Benzo(a)anthracene Chronic NA NA NA NA NA NA NA NA

Subchronic NA NA NA NA NA NA NA NA

Cadmium Chronic 2.0E-04 mg/m 3
5.7E-05 mg/kg-day Kidney 10 NCEA 06/14/1998

Subchronic NA NA NA NA NA NA NA NA

Chromium (hexavalent) Chronic 1.1E-04 mg/m 3
3.0E-05 mg/kg-day Respiratory System 300/1 IRIS 11/07/2003

Subchronic NA NA NA NA NA NA NA NA

Iron Chronic NA NA NA NA NA NA NA NA

Subchronic NA NA NA NA NA NA NA NA

Manganese Chronic 5.0E-05 mg/m 3 1.4E-05 mg/kg-day CNS 1000/1 IRIS 11/07/2003

Subchronic NA NA NA NA NA NA NA NA

N-Nitrosodi-n-propylamine Chronic NA NA NA NA NA NA NA NA

Subchronic NA NA NA NA NA NA NA NA

p,p'-DDD Chronic N/A NA NA NA NA NA NA NA

Subchronic N/A NA NA NA NA NA NA NA

p,p'-DDE Chronic N/A NA NA NA NA NA NA NA

Subchronic N/A NA NA NA NA NA NA NA
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TABLE 5-2

NON-CANCER TOXICITY DATA -- INHALATION

AOC H - Old Power Plant/Fire Training Area Site

NASD, Vieques Island, Puerto Rico

Chemical Chronic/ Value Units Adjusted Units Primary Combined Sources of Dates

of Potential Subchronic Inhalation Inhalation Target Uncertainty/Modifying RfC:RfD: (MM/DD/YY)

Concern RfC RfD (1) Organ Factors Target Organ

p,p'-DDT Chronic N/A NA NA NA NA NA NA NA

Subchronic N/A NA NA NA NA NA NA NA

Selenium Chronic N/A NA NA NA NA NA NA NA

Subchronic N/A NA NA NA NA NA NA NA

Thallium Chronic N/A NA NA NA NA NA NA NA

Subchronic N/A NA NA NA NA NA NA NA

Vanadium Chronic NA NA NA NA NA NA NA NA
Subchronic NA NA NA NA NA NA NA NA

(1) See Risk Assessment text for the derivation of the "Extrapolated RfD". Definitions: NA = Not Available

(2) As of 2007, the toxicity values have been withdrawn by NCEA, but were available IRIS = Integrated Risk Information System

at the time the original risk assessment was prepared. NCEA = National Center for Environmental Assessment

CNS = Central Nervous System

ATSDR = Agency for Toxic Substances and Disease Registry

HEAST = Health Effects Assessment Summary Tables

Appendix J_Table 5s_final.xls/041130031 4 of 4



TABLE 4.1.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE

AOC H - Old Power Plant/Fire Training Area Site

NASD, Vieques Island, Puerto Rico

Scenario Timeframe: Current/Future

Medium: Surface Soil

Exposure Medium: Surface Soil

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Ingestion Recreational Adult AOC H Surface Soil CS Chemical Concentration in Soil See Table 3.1.RME mg/kg See Table 3.1.RME Chronic Daily Intake (CDI) (mg/kg-day) =

IR-S Ingestion Rate of Soil 100 mg/day EPA, 1991 CS x IR-S x EF x ED x CF1 x 1/BW x 1/AT

EF Exposure Frequency 104 days/year (1)

ED Exposure Duration 24 years EPA, 1991

CF Conversion Factor 0.000001 kg/mg - -

BW Body Weight 70 kg EPA, 1991

AT-N Averaging Time (Non-Cancer) 8,760 days EPA, 1989

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989

Youth AOC H Surface Soil CS Chemical Concentration in Soil See Table 3.1.RME mg/kg See Table 3.1.RME CDI (mg/kg-day) =

IR-S Ingestion Rate of Soil 100 mg/day EPA, 1991 CS x IR-S x EF x ED x CF1 x 1/BW x 1/AT

EF Exposure Frequency 104 days/year (1)

ED Exposure Duration 10 years (2)

CF Conversion Factor 0.000001 kg/mg - -

BW Body Weight 51 kg EPA, 1997, (3)

AT-N Averaging Time (Non-Cancer) 3,650 days EPA, 1989

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989

Child AOC H Surface Soil CS Chemical Concentration in Soil See Table 3.1.RME mg/kg See Table 3.1.RME CDI (mg/kg-day) =

IR-S Ingestion Rate of Soil 200 mg/day EPA, 1991 CS x IR-S x EF x ED x CF1 x 1/BW x 1/AT

EF Exposure Frequency 104 days/year (1)

ED Exposure Duration 6 years EPA, 1991

CF3 Conversion Factor 3 0.000001 kg/mg - -

BW Body Weight 15 kg EPA, 1991

AT-N Averaging Time (Non-Cancer) 2,190 days EPA, 1989

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989
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TABLE 4.1.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE

AOC H - Old Power Plant/Fire Training Area Site

NASD, Vieques Island, Puerto Rico

Scenario Timeframe: Current/Future

Medium: Surface Soil

Exposure Medium: Surface Soil

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Dermal Recreational Adult AOC H Surface Soil CS Chemical Concentration in Soil See Table 3.1.RME mg/kg See Table 3.1.RME CDI (mg/kg-day) =

SA Skin Surface Area Available for Contact 5,700 cm2 EPA, 2001 CS x SA x SSAF x DABS x CF1 x EF x

SSAF Soil to Skin Adherence Factor 0.2 mg/cm2-day EPA, 2001 ED x 1/BW x 1/AT

DABS Dermal Absorption Factor Solids Chemical Specific -- EPA, 2001

CF Conversion Factor 0.000001 kg/mg - -

EF Exposure Frequency 104 days/year (1)

ED Exposure Duration 24 years EPA, 1991

BW Body Weight 70 kg EPA, 1991

AT-N Averaging Time (Non-Cancer) 8,760 days EPA, 1989

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989

Youth AOC H Surface Soil CS Chemical Concentration in Soil See Table 3.1.RME mg/kg See Table 3.1.RME CDI (mg/kg-day) =

SA Skin Surface Area Available for Contact 4,400 cm2
EPA, 2001, (4) CS x SA x SSAF x DABS x CF1 x EF x

SSAF Soil to Skin Adherence Factor 0.3 mg/cm2-day EPA, 2001, (5) ED x 1/BW x 1/AT

DABS Dermal Absorption Factor Solids Chemical Specific -- EPA, 2001

CF Conversion Factor 0.000001 kg/mg - -
EF Exposure Frequency 104 days/year (1)

ED Exposure Duration 9 years (2)

BW Body Weight 51 kg EPA, 1997, (3)

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989

AT-N Averaging Time (Non-Cancer) 3,285 days EPA, 1989
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TABLE 4.1.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE

AOC H - Old Power Plant/Fire Training Area Site

NASD, Vieques Island, Puerto Rico

Scenario Timeframe: Current/Future

Medium: Surface Soil

Exposure Medium: Surface Soil

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Dermal Recreational Child AOC H Surface Soil CS Chemical Concentration in Soil See Table 3.1.RME mg/kg See Table 3.1.RME CDI (mg/kg-day) =

SA Skin Surface Area Available for Contact 2,800 cm2 EPA, 2001 CS x SA x SSAF x DABS x CF1 x EF x

SSAF Soil to Skin Adherence Factor 0.2 mg/cm2-day EPA, 2001 ED x 1/BW x 1/AT

DABS Dermal Absorption Factor Solids Chemical Specific -- EPA, 2001

CF Conversion Factor 0.000001 kg/mg - -

EF Exposure Frequency 104 days/year (1)

ED Exposure Duration 6 years EPA, 1991

BW Body Weight 15 kg EPA, 1991

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989

AT-N Averaging Time (Non-Cancer) 2,190 days EPA, 1989

Notes:

(1) Professional judgement assuming 2 days per week for 52 weeks at SWMU 7 for nearby residents trespassing on-site.

(2) Professional judgement assuming adolescents from 9 to 18 years of age.

(3) Body weight is average of the mean values for boys and girls for the ages 9 through 18.

(4) SA is the total of the forearms, hands, lower legs, and feet for the 7 through 18 year old.

(5) SSAF is the 95th percentile for soil adherence for Soccer Players # 1 (teens).

Sources:

EPA, 1989: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A. OERR. EPA/540/1-89/002.

EPA, 1991: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03.

EPA, 1997: Exposure Factors Handbook. EPA/600/P-95/002Fa.

EPA, 2001: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment) Interim. EPA/540/R/99/005.
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TABLE 4.2.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE

AOC H - Old Power Plant/Fire Training Area Site

NASD, Vieques Island, Puerto Rico

Scenario Timeframe: Current/Future

Medium: Surface Soil

Exposure Medium: Air

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Inhalation Recreational Adult CS Chemical Concentration in Soil See Table 3.1.RME mg/kg See Table 3.1.RME Chronic Daily Intake (CDI) (mg/kg-day) =

CA Chemical Concentration in Air Calculated mg/m3 EPA, 2002 CA x IN x EF x ED x 1/BW x 1/AT

PEF Particulate Emission Factor 1.36E+09 m3/kg EPA, 2002

VF Volatilization Factor for volatile constituents Calculated m3/kg EPA, 2002 CA (mg/m3) = CS (1/PEF + 1/VF)

IN Inhalation Rate 20 m3/day EPA, 1991

EF Exposure Frequency 104 days/year (1)

ED Exposure Duration 24 years EPA, 1991

BW Body Weight 70 kg EPA, 1991

AT-N Averaging Time (Non-Cancer) 8,760 days EPA, 1989

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989

Youth CS Chemical Concentration in Soil See Table 3.1.RME mg/kg See Table 3.1.RME CDI (mg/kg-day) =

CA Chemical Concentration in Air Calculated mg/m3 EPA, 2002 CA x IN x EF x ED x 1/BW x 1/AT

PEF Particulate Emission Factor 1.36E+09 m3/kg EPA, 2002

VF Volatilization Factor for volatile constituents Calculated m3/kg EPA, 2002 CA (mg/m3) = CS (1/PEF + 1/VF)

IN Inhalation Rate 20 m3/day EPA, 1991

EF Exposure Frequency 104 days/year (1)

ED Exposure Duration 10 years (2)

CF Conversion Factor 0.000001 kg/mg - -

BW Body Weight 51 kg EPA, 1997, (3)

AT-N Averaging Time (Non-Cancer) 3,650 days EPA, 1989

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989

Emissions from AOC H
Surface Soil

Emissions from AOC H
Surface Soil
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TABLE 4.2.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE

AOC H - Old Power Plant/Fire Training Area Site

NASD, Vieques Island, Puerto Rico

Scenario Timeframe: Current/Future

Medium: Surface Soil

Exposure Medium: Air

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Inhalation Recreational Child CS Chemical Concentration in Soil See Table 3.1.RME mg/kg See Table 3.1.RME CDI (mg/kg-day) =

CA Chemical Concentration in Air Calculated mg/m3 EPA, 2002 CA x IN x EF x ED x 1/BW x 1/AT

PEF Particulate Emission Factor 1.36E+09 m3/kg EPA, 2002

VF Volatilization Factor for volatile constituents Calculated m3/kg EPA, 2002 CA (mg/m3) = CS (1/PEF + 1/VF)

IN Inhalation Rate 15 m3/day EPA, 1997

EF Exposure Frequency 104 days/year (1)

ED Exposure Duration 6 years EPA, 1991

CF3 Conversion Factor 3 0.000001 kg/mg - -

BW Body Weight 15 kg EPA, 1991

AT-N Averaging Time (Non-Cancer) 2,190 days EPA, 1989

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989

Notes:

(1) Professional judgement assuming 2 days per week for 52 weeks at SWMU 7 for nearby residents trespassing on-site.

(2) Professional judgement assuming adolescents from 9 to 18 years of age.

(3) Body weight is average of the mean values for boys and girls for the ages 9 through 18; based on Table 7-3 (Body Weights of Children) in the EPA Exposure Factors Handbook (EPA, 1997).

Sources:

EPA, 1989: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A. OERR. EPA/540/1-89/002.

EPA, 1991: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03.

EPA, 1997: Exposure Factors Handbook. EPA/600/P-95/002Fa.

EPA, 2002: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites, OSWER 9355.4-24, December, 2002.

Emissions from AOC H
Surface Soil
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TABLE 4.3.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE

AOC H - Old Power Plant/Fire Training Area Site

NASD, Vieques Island, Puerto Rico

Scenario Timeframe: Current/Future

Medium: Sediment

Exposure Medium: Sediment

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Ingestion Recreational Adult Water-filled Ditch Csed Chemical Concentration in Sediment See Table 3.3.RME mg/kg See Table 3.3.RME Chronic Daily Intake (CDI) (mg/kg-day) =

IR-Sed Ingestion Rate of Sediment 50 mg/day (1) CSed x IR-Sed x EF x ED x CF x 1/BW x 1/AT

EF Exposure Frequency 52 days/year (2)

ED Exposure Duration 24 years EPA, 1991

CF Conversion Factor 0.000001 kg/mg - -

BW Body Weight 70 kg EPA, 1991

AT-N Averaging Time (Non-Cancer) 8,760 days EPA, 1989

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989

Youth Water-filled Ditch Csed Chemical Concentration in Sediment See Table 3.3.RME mg/kg See Table 3.3.RME CDI (mg/kg-day) =

IR-Sed Ingestion Rate of Sediment 50 mg/day (1) CS x IR-S x EF x ED x CF x 1/BW x 1/AT

EF Exposure Frequency 52 days/year (2)

ED Exposure Duration 10 years (3)

CF Conversion Factor 0.000001 kg/mg - -

BW Body Weight 51 kg EPA, 1991, (4)

AT-N Averaging Time (Non-Cancer) 3,650 days EPA, 1989

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989

Child Water-filled Ditch Csed Chemical Concentration in Sediment See Table 3.3.RME mg/kg See Table 3.3.RME CDI (mg/kg-day) =

IR-Sed Ingestion Rate of Sediment 100 mg/day (1) CS x IR-S x EF x ED x CF x 1/BW x 1/AT

EF Exposure Frequency 52 days/year (2)

ED Exposure Duration 6 years EPA, 1991

CF Conversion Factor 0.000001 kg/mg - -

BW Body Weight 15 kg EPA, 1991

AT-N Averaging Time (Non-Cancer) 2,190 days EPA, 1989

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989
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TABLE 4.3.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE

AOC H - Old Power Plant/Fire Training Area Site

NASD, Vieques Island, Puerto Rico

Scenario Timeframe: Current/Future

Medium: Sediment

Exposure Medium: Sediment

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Dermal Recreational Adult Water-filled Ditch Csed Chemical Concentration in Sediment See Table 3.3.RME mg/kg See Table 3.3.RME CDI (mg/kg-day) =

SA Skin Surface Area Available for Contact 5,170 cm2 EPA, 1997, (5) CSed x SA x SSAF x DABS x CF x EF x

SSAF Soil to Skin Adherence Factor 0.36 mg/cm2-day EPA, 1997, (6) ED x 1/BW x 1/AT

DABS Dermal Absorption Factor Solids Chemical Specific -- EPA, 2001

CF Conversion Factor 0.000001 kg/mg - -

EF Exposure Frequency 52 days/year (1)

ED Exposure Duration 24 years (2)

BW Body Weight 70 kg EPA, 1991

AT-N Averaging Time (Non-Cancer) 8,760 days EPA, 1989

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989

Youth Water-filled Ditch Csed Chemical Concentration in Sediment See Table 3.3.RME mg/kg See Table 3.3.RME CDI (mg/kg-day) =

SA Skin Surface Area Available for Contact 4,000 cm2 EPA, 1997, (7) CSed x SA x SSAF x DABS x CF x EF x

SSAF Soil to Skin Adherence Factor 0.36 mg/cm2-day EPA, 1997, (6) ED x 1/BW x 1/AT

DABS Dermal Absorption Factor Solids Chemical Specific -- EPA, 2001

CF Conversion Factor 0.000001 kg/mg - -

EF Exposure Frequency 52 days/year (1)

ED Exposure Duration 10 years (3)

BW Body Weight 51 kg EPA, 1991, (4)

AT-N Averaging Time (Non-Cancer) 3,650 days EPA, 1989

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989
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TABLE 4.3.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE

AOC H - Old Power Plant/Fire Training Area Site

NASD, Vieques Island, Puerto Rico

Scenario Timeframe: Current/Future

Medium: Sediment

Exposure Medium: Sediment

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Dermal Recreational Child Water-filled Ditch Csed Chemical Concentration in Sediment See Table 3.3.RME mg/kg See Table 3.3.RME CDI (mg/kg-day) =

SA Skin Surface Area Available for Contact 2,000 cm2 EPA, 1997, (8) CSed x SA x SSAF x DABS x CF x EF x

SSAF Soil to Skin Adherence Factor 0.36 mg/cm2-day EPA, 1997, (6) ED x 1/BW x 1/AT

DABS Dermal Absorption Factor Solids Chemical Specific -- EPA, 2001

CF Conversion Factor 0.000001 kg/mg - -

EF Exposure Frequency 52 days/year (1)

ED Exposure Duration 6 years EPA, 1991

BW Body Weight 15 kg EPA, 1991

AT-N Averaging Time (Non-Cancer) 2,190 days EPA, 1989

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989

Notes:

(1) Professional judgement assuming 1/2 the default value for the residential soil scenario.

(2) Professional judgement assuming 1 day per week for 52 weeks per year.

(3) Professional Judgement assuming adolescents from 6 to 19 years of age.

(4) Body weight is average value for the 6 year old and 18 year old male body weight; based on Table 7-3 (Body Weights of Children) in the EPA Exposure Factors Handbook (EPA, 1997).

(5) SA is the sum of the mean surface areas (for a male) of the hands, forearms, feet, and lower legs.

(6) SSAF is soil adherence to legs for Rugby No. 1 from EPA, 1997, Table 6-12.

(7) Skin surface area (SA) presented for a youth is the surface area for forearms, hands, lower legs, and feet for 7 to 18 year age-group from Exhibit C-1, EPA RAGS Part E guidance.

(8) Skin surface area (SA) presented for a child is the surface area for forearms, hands, lower legs, and feet for 1 to 6 year age-group estimated at 1811 cm2, rounded to 2000 cm2 from Exhibit C-1, EPA RAGS Part E guidance.

Sources:

EPA, 1989: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A. OERR. EPA/540/1-89/002.

EPA, 1991: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03.

EPA, 1997: Exposure Factors Handbook. EPA/600/P-95/002Fa.

EPA, 2001: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment) Interim. EPA/540/R/99/005.
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TABLE 4.4.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE

AOC H - Old Power Plant/Fire Training Area Site

NASD, Vieques Island, Puerto Rico

Scenario Timeframe: Current/Future

Medium: Surface Water

Exposure Medium: Surface Water

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Ingestion Recreational Adult Water-filled Ditch CSW Chemical Concentration in Surface Water See Table 3.4.RME µg/l See Table 3.4.RME Chronic Daily Intake (CDI) (mg/kg-day) =

IR-SW Ingestion Rate of Surface Water 0.025 l/hour EPA, 1989, (1) CSW x IR-SW x ET x EF x ED x CF1 x

ET Exposure Time 2.6 hr/day EPA, 1989 1/BW x 1/AT

EF Exposure Frequency 52 days/year (2)

ED Exposure Duration 24 years EPA, 1991

CF1 Conversion Factor 1 0.001 mg/µg - -

BW Body Weight 70 kg EPA, 1991

AT-N Averaging Time (Non-Cancer) 8,760 days EPA, 1989

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989

Youth Water-filled Ditch CSW Chemical Concentration in Surface Water
See Table 3.4.RME

µg/l
See Table 3.4.RME

CDI (mg/kg-day) =

IR-SW Ingestion Rate of Surface Water 0.025 l/hour EPA, 1989, (1) CSW x IR-SW x ET x EF x ED x CF1 x

ET Exposure Time 2.6 hr/day EPA, 1989 1/BW x 1/AT

EF Exposure Frequency 52 days/year (2)

ED Exposure Duration 10 years (3)

CF1 Conversion Factor 1 0.001 mg/µg - -

BW Body Weight 51 kg EPA, 1997, (4)

AT-N Averaging Time (Non-Cancer) 3,650 EPA, 1989 EPA, 1989

AT-C Averaging Time (Cancer) 25,550 EPA, 1989 EPA, 1989

Child Water-filled Ditch CSW Chemical Concentration in Surface Water
See Table 3.4.RME

µg/l
See Table 3.4.RME

CDI (mg/kg-day) =

IR-SW Ingestion Rate of Surface Water 0.025 l/hour EPA, 1989, (1) CSW x IR-SW x ET x EF x ED x CF1 x

ET Exposure Time 2.6 hr/day EPA, 1989 1/BW x 1/AT

EF Exposure Frequency 52 days/year (2)

ED Exposure Duration 6 years EPA, 1991

CF1 Conversion Factor 1 0.001 mg/µg - -

BW Body Weight 15 kg EPA, 1991

AT-N Averaging Time (Non-Cancer) 2,190 EPA, 1989 EPA, 1989

AT-C Averaging Time (Cancer) 25,550 EPA, 1989 EPA, 1989
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TABLE 4.4.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE

AOC H - Old Power Plant/Fire Training Area Site

NASD, Vieques Island, Puerto Rico

Scenario Timeframe: Current/Future

Medium: Surface Water

Exposure Medium: Surface Water

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Dermal Recreational Adult Water-filled Ditch CSW Chemical Concentration in Surface Water See Table 3.4.RME µg/l See Table 3.4.RME CDI (mg/kg-day) =

DAevent Dermally Absorbed Dose per Event calculated mg/cm2-event calculated DAevent x SA x EV x EF x ED x 1/BW x 1/AT

FA Fraction absorbed water Chemical Specific dimensionless EPA, 2001

Kp Permeability Coefficient Chemical Specific cm/hr EPA, 2001 Inorganics: DAevent (mg/cm2-event) =

t Lag Time Chemical Specific hr/event EPA, 2001 Kp x CW x tevent x CF1 x CF2

t* Time to Reach Steady-state Chemical Specific hours EPA, 2001

B Ratio of Permeability of Stratum Corneum
to Epidermis

Chemical Specific dimensionless EPA, 2001 Organics :

tevent Event Time 2.6 hr/event EPA, 1989 tevent<t*: DAevent (mg/cm2-event) =

SA Skin Surface Area Available for Contact 5,170 cm2 EPA, 1997, (5) 2 x FA x Kp x CW x (sqrt((6 x t x tevent)/p))

EV Event Frequency 1 events/day EPA, 2001 x CF1 x CF2

EF Exposure Frequency 52 days/year (2)

ED Exposure Duration 24 years EPA, 1991 tevent>t*: DAevent (mg/cm2-event) =

BW Body Weight 70 kg EPA, 1991 FA x Kp x CW x ( tevent/(1+B) + 2 x t x

AT-N Averaging Time (Non-Cancer) 8,760 days EPA, 1989 ((1 + 3B + 3B2)/(1+B)2)) x CF1 x CF2

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989

CF1 Conversion Factor 1 0.001 mg/µg - -

CF2 Conversion Factor 2 0.001 l/cm3 - -

Appendix J_Table 4s_final.xls/041130030 10 of 27



TABLE 4.4.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE

AOC H - Old Power Plant/Fire Training Area Site

NASD, Vieques Island, Puerto Rico

Scenario Timeframe: Current/Future

Medium: Surface Water

Exposure Medium: Surface Water

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Dermal Recreational Youth Water-filled Ditch CSW Chemical Concentration in Surface Water See Table 3.4.RME µg/l See Table 3.4.RME CDI (mg/kg-day) =

DAevent Dermally Absorbed Dose per Event calculated mg/cm2-event calculated DAevent x SA x EV x EF x ED x 1/BW x 1/AT

FA Fraction absorbed water Chemical Specific dimensionless EPA, 2001

Kp Permeability Coefficient Chemical Specific cm/hr EPA, 2001 Inorganics: DAevent (mg/cm2-event) =

t Lag Time Chemical Specific hr/event EPA, 2001 Kp x CW x tevent x CF1 x CF2

t* Time to Reach Steady-state Chemical Specific hours EPA, 2001

B Ratio of Permeability of Stratum Corneum
to Epidermis

Chemical Specific dimensionless EPA, 2001 Organics :

tevent Event Time 2.6 hr/event EPA, 1989 tevent<t*: DAevent (mg/cm2-event) =

SA Skin Surface Area Available for Contact 4,000 cm2 EPA, 1997, (6) 2 x FA x Kp x CW x (sqrt((6 x t x tevent)/p))

EV Event Frequency 1 events/day EPA, 2001 x CF1 x CF2

EF Exposure Frequency 52 days/year (2)

ED Exposure Duration 10 years (3) tevent>t*: DAevent (mg/cm2-event) =

BW Body Weight 51 kg EPA, 1997, (4) FA x Kp x CW x ( tevent/(1+B) + 2 x t x

AT-N Averaging Time (Non-Cancer) 3,650 EPA, 1989 EPA, 1989 ((1 + 3B + 3B2)/(1+B)2)) x CF1 x CF2

AT-C Averaging Time (Cancer) 25,550 EPA, 1989 EPA, 1989

CF1 Conversion Factor 1 0.001 mg/µg - -

CF2 Conversion Factor 2 0.001 l/cm3 - -
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TABLE 4.4.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE

AOC H - Old Power Plant/Fire Training Area Site

NASD, Vieques Island, Puerto Rico

Scenario Timeframe: Current/Future

Medium: Surface Water

Exposure Medium: Surface Water

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Dermal Recreational Child Water-filled Ditch CSW Chemical Concentration in Surface Water See Table 3.4.RME µg/l See Table 3.4.RME CDI (mg/kg-day) =

DAevent Dermally Absorbed Dose per Event calculated mg/cm2-event calculated DAevent x SA x EV x EF x ED x 1/BW x 1/AT

FA Fraction absorbed water Chemical Specific dimensionless EPA, 2001

Kp Permeability Coefficient Chemical Specific cm/hr EPA, 2001 Inorganics: DAevent (mg/cm2-event) =

t Lag Time Chemical Specific hr/event EPA, 2001 Kp x CW x tevent x CF1 x CF2

t* Time to Reach Steady-state Chemical Specific hours EPA, 2001

B
Ratio of Permeability of Stratum Corneum
to Epidermis

Chemical Specific dimensionless EPA, 2001 Organics :

tevent Event Time 2.6 hr/event EPA, 1989 tevent<t*: DAevent (mg/cm2-event) =

SA Skin Surface Area Available for Contact 2,000 cm2 EPA, 1997, (7) 2 x FA x Kp x CW x (sqrt((6 x t x tevent)/p))

EV Event Frequency 1 events/day EPA, 2001 x CF1 x CF2

EF Exposure Frequency 52 days/year (2)

ED Exposure Duration 6 years EPA, 1991 tevent>t*: DAevent (mg/cm2-event) =

BW Body Weight 15 kg EPA, 1991 FA x Kp x CW x ( tevent/(1+B) + 2 x t x

AT-N Averaging Time (Non-Cancer) 2,190 EPA, 1989 EPA, 1989 ((1 + 3B + 3B2)/(1+B)2)) x CF1 x CF2

AT-C Averaging Time (Cancer) 25,550 EPA, 1989 EPA, 1989

CF1 Conversion Factor 1 0.001 mg/µg - -

CF2 Conversion Factor 2 0.001 l/cm3 - -

Notes:

(1) Professional Judgment assuming one half of the ingestion rate specified for swimming.

(2) Professional Judgement assuming 1 day per week for 52 weeks per year.

(3) Professional Judgement assuming adolescents from 6 to 19 years of age.

(4) Body weight is average value for the 6 year old and 18 year old male body weight.

(5) SA is the sum of the mean surface areas (for a male) of the hands, forearms, feet, and lower legs.

(6) Surface area is 25% of total surface area (95 percentile) for 6 to 18 year old children.

(7) Surface area is 25% of total surface area (95 percentile) for 0 to 6 year old children.

Sources:

EPA, 1989: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A. OERR. EPA/540/1-89/002.

EPA, 1991: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03.

EPA, 1997: Exposure Factors Handbook. EPA/600/P-95/002Fa.

EPA, 2001: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment) Interim. EPA/540/R/99/005.
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TABLE 4.5.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE

AOC H - Old Power Plant/Fire Training Area Site

NASD, Vieques Island, Puerto Rico

Scenario Timeframe: Future

Medium: Surface Soil

Exposure Medium: Surface Soil

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Ingestion Residential Adult AOC H Surface Soil CS Chemical Concentration in Soil See Table 3.1.RME mg/kg See Table 3.1.RME Chronic Daily Intake (CDI) (mg/kg-day) =

IR-S Ingestion Rate of Soil 100 mg/day EPA, 1991 CS x IR-S x EF x ED x CF1 x 1/BW x 1/AT

EF Exposure Frequency 350 days/year EPA, 1991

ED Exposure Duration 24 years EPA, 1991

CF Conversion Factor 0.000001 kg/mg - -

BW Body Weight 70 kg EPA, 1991

AT-N Averaging Time (Non-Cancer) 8,760 days EPA, 1989

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989

Child AOC H Surface Soil CS Chemical Concentration in Soil See Table 3.1.RME mg/kg See Table 3.1.RME CDI (mg/kg-day) =

IR-S Ingestion Rate of Soil 200 mg/day EPA, 1991 CS x IR-S x EF x ED x CF1 x 1/BW x 1/AT

EF Exposure Frequency 350 days/year EPA, 1991

ED Exposure Duration 6 years EPA, 1991

CF3 Conversion Factor 3 0.000001 kg/mg - -

BW Body Weight 15 kg EPA, 1991

AT-N Averaging Time (Non-Cancer) 2,190 days EPA, 1989

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989

Maintenance Worker Adult AOC H Surface Soil CS Chemical Concentration in Soil See Table 3.1.RME mg/kg See Table 3.1.RME CDI (mg/kg-day) =

IR-S Ingestion Rate of Soil 100 mg/day EPA, 1991 CS x IR-S x EF x ED x CF1 x 1/BW x 1/AT

EF Exposure Frequency 52 days/year (1)

ED Exposure Duration 25 years EPA, 1991

CF1 Conversion Factor 1 0.000001 kg/mg - -

BW Body Weight 70 kg EPA, 1991

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989

AT-N Averaging Time (Non-Cancer) 9,125 days EPA, 1989
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TABLE 4.5.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE

AOC H - Old Power Plant/Fire Training Area Site

NASD, Vieques Island, Puerto Rico

Scenario Timeframe: Future

Medium: Surface Soil

Exposure Medium: Surface Soil

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Ingestion Industrial Worker Adult AOC H Surface Soil CS Chemical Concentration in Soil See Table 3.1.RME mg/kg See Table 3.1.RME CDI (mg/kg-day) =

IR-S Ingestion Rate of Soil 100 mg/day EPA, 1991 CS x IR-S x EF x ED x CF1 x 1/BW x 1/AT

EF Exposure Frequency 250 days/year EPA, 1991

ED Exposure Duration 25 years EPA, 1991

CF1 Conversion Factor 1 0.000001 kg/mg - -

BW Body Weight 70 kg EPA, 1991

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989

AT-N Averaging Time (Non-Cancer) 9,125 days EPA, 1989

Dermal Residential Adult AOC H Surface Soil CS Chemical Concentration in Soil See Table 3.1.RME mg/kg See Table 3.1.RME CDI (mg/kg-day) =

SA Skin Surface Area Available for Contact 5,700 cm2 EPA, 2001 CS x SA x SSAF x DABS x CF1 x EF x

SSAF Soil to Skin Adherence Factor 0.07 mg/cm2-day EPA, 2001 ED x 1/BW x 1/AT

DABS Dermal Absorption Factor Solids Chemical Specific -- EPA, 2001

CF Conversion Factor 0.000001 kg/mg - -

EF Exposure Frequency 350 days/year EPA, 1991

ED Exposure Duration 24 years EPA, 1991

BW Body Weight 70 kg EPA, 1991

AT-N Averaging Time (Non-Cancer) 8,760 days EPA, 1989

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989

Child AOC H Surface Soil CS Chemical Concentration in Soil See Table 3.1.RME mg/kg See Table 3.1.RME CDI (mg/kg-day) =

SA Skin Surface Area Available for Contact 2,800 cm2 EPA, 2001 CS x SA x SSAF x DABS x CF1 x EF x

SSAF Soil to Skin Adherence Factor 0.2 mg/cm2-day EPA, 2001 ED x 1/BW x 1/AT

DABS Dermal Absorption Factor Solids Chemical Specific -- EPA, 2001

CF Conversion Factor 0.000001 kg/mg - -

EF Exposure Frequency 350 days/year EPA, 1991

ED Exposure Duration 6 years EPA, 1991

BW Body Weight 15 kg EPA, 1991

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989

AT-N Averaging Time (Non-Cancer) 2,190 days EPA, 1989
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TABLE 4.5.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE

AOC H - Old Power Plant/Fire Training Area Site

NASD, Vieques Island, Puerto Rico

Scenario Timeframe: Future

Medium: Surface Soil

Exposure Medium: Surface Soil

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Dermal Maintenance Worker Adult AOC H Surface Soil CS Chemical Concentration in Soil See Table 3.1.RME mg/kg See Table 3.1.RME CDI (mg/kg-day) =

SA Skin Surface Area Available for Contact 3,300 cm2 EPA, 2001, (2) CS x SA x SSAF x DABS x CF1 x EF x

SSAF Soil to Skin Adherence Factor 0.2 mg/cm2-day EPA, 2001, (3) ED x 1/BW x 1/AT

DABS Dermal Absorption Factor Solids Chemical Specific -- EPA, 2001

CF1 Conversion Factor 1 0.000001 kg/mg - -

EF Exposure Frequency 52 days/year (1)

ED Exposure Duration 25 years EPA, 1991

BW Body Weight 70 kg EPA, 1991

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989

AT-N Averaging Time (Non-Cancer) 9,125 days EPA, 1989

Industrial Worker Adult AOC H Surface Soil CS Chemical Concentration in Soil See Table 3.1.RME mg/kg See Table 3.1.RME CDI (mg/kg-day) =

SA Skin Surface Area Available for Contact 3,300 cm2
EPA, 2001, (2) CS x SA x SSAF x DABS x CF1 x EF x

SSAF Soil to Skin Adherence Factor 0.2 mg/cm2-day EPA, 2001 ED x 1/BW x 1/AT

DABS Dermal Absorption Factor Solids Chemical Specific -- EPA, 2001

CF1 Conversion Factor 1 0.000001 kg/mg - -

EF Exposure Frequency 250 days/year EPA, 1991

ED Exposure Duration 25 years EPA, 1991

BW Body Weight 70 kg EPA, 1991

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989

AT-N Averaging Time (Non-Cancer) 9,125 days EPA, 1989

Notes:

(1) Conservative assumption based on potential maintenance activities (i.e., lawn mowing) at the site, 2 days per week for 26 weeks.

(2) Worker assumed to wear a short-sleeved shirt, long pants, and shoes therefore, the exposed surface area is face, hands and forearms.

(3) SSAF based on maximum adherence factor for utility workers.

Sources:

EPA, 1989: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A. OERR. EPA/540/1-89/002.

EPA, 1991: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03.

EPA, 2001: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment) Interim. EPA/540/R/99/005.
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TABLE 4.6.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE

AOC H - Old Power Plant/Fire Training Area Site

NASD, Vieques Island, Puerto Rico

Scenario Timeframe: Future

Medium: Surface Soil

Exposure Medium: Air

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Inhalation Residential Adult CS Chemical Concentration in Soil See Table 3.1.RME mg/kg See Table 3.1.RME Chronic Daily Intake (CDI) (mg/kg-day) =

CA Chemical Concentration in Air Calculated mg/m3
EPA, 2002 CA x IN x EF x ED x 1/BW x 1/AT

PEF Particulate Emission Factor 1.36E+09 m3/kg EPA, 2002

VF Volatilization Factor for volatile constituents Calculated m3/kg EPA, 2002 CA (mg/m3) = CS (1/PEF + 1/VF)

IN Inhalation Rate 20 m3/day EPA, 1991

EF Exposure Frequency 350 days/year EPA, 1991

ED Exposure Duration 24 years EPA, 1991

BW Body Weight 70 kg EPA, 1991

AT-N Averaging Time (Non-Cancer) 8,760 days EPA, 1989

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989

Child CS Chemical Concentration in Soil See Table 3.1.RME mg/kg See Table 3.1.RME CDI (mg/kg-day) =

CA Chemical Concentration in Air Calculated mg/m3 EPA, 2002 CA x IN x EF x ED x 1/BW x 1/AT

PEF Particulate Emission Factor 1.36E+09 m3/kg EPA, 2002

VF Volatilization Factor for volatile constituents Calculated m3/kg EPA, 2002 CA (mg/m3) = CS (1/PEF + 1/VF)

IN Inhalation Rate 15 m3/day EPA, 1997

EF Exposure Frequency 350 days/year EPA, 1991

ED Exposure Duration 6 years EPA, 1991

CF3 Conversion Factor 3 0.000001 kg/mg - -

BW Body Weight 15 kg EPA, 1991

AT-N Averaging Time (Non-Cancer) 2,190 days EPA, 1989

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989

Emissions from AOC H
Surface Soil

Emissions from AOC H
Surface Soil
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TABLE 4.6.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE

AOC H - Old Power Plant/Fire Training Area Site

NASD, Vieques Island, Puerto Rico

Scenario Timeframe: Future

Medium: Surface Soil

Exposure Medium: Air

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Inhalation Maintenance Worker Adult CS Chemical Concentration in Soil See Table 3.1.RME mg/kg See Table 3.1.RME CDI (mg/kg-day) =

CA Chemical Concentration in Air Calculated mg/m3 EPA, 2002 CA x IN x EF x ED x 1/BW x 1/AT

PEF Particulate Emission Factor 1.36E+09 m3/kg EPA, 2002

VF Volatilization Factor for volatile constituents Calculated m3/kg EPA, 2002 CA (mg/m3) = CS (1/PEF + 1/VF)

IN Inhalation Rate 20 m3/day EPA, 1991

EF Exposure Frequency 52 days/year (1)

ED Exposure Duration 25 years EPA, 1991

BW Body Weight 70 kg EPA, 1991

AT-N Averaging Time (Non-Cancer) 9,125 days EPA, 1989

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989

Industrial Worker Adult CS Chemical Concentration in Soil See Table 3.1.RME mg/kg See Table 3.1.RME CDI (mg/kg-day) =

CA Chemical Concentration in Air Calculated mg/m3 EPA, 2002 CA x IN x EF x ED x 1/BW x 1/AT

PEF Particulate Emission Factor 1.36E+09 m3/kg EPA, 2002

VF Volatilization Factor for volatile constituents Calculated m3/kg EPA, 2002 CA (mg/m3) = CS (1/PEF + 1/VF)

IN Inhalation Rate 20 m3/day EPA, 1991

EF Exposure Frequency 250 days/year EPA, 1991

ED Exposure Duration 25 years EPA, 1991

BW Body Weight 70 kg EPA, 1991

AT-N Averaging Time (Non-Cancer) 9,125 days EPA, 1989

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989

Notes:

(1) Conservative assumption based on potential maintenance activities (i.e., lawn mowing) at the site, once a week throughout the year, for 25 years.

Sources:

EPA, 1989: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A. OERR. EPA/540/1-89/002.

EPA, 1991: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03.

EPA, 2002: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites, OSWER 9355.4-24, December, 2002.

Emissions from AOC H
Surface Soil

Emissions from AOC H
Surface Soil
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TABLE 4.7.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE

AOC H - Old Power Plant/Fire Training Area Site

NASD, Vieques Island, Puerto Rico

Scenario Timeframe: Future

Medium: Groundwater

Exposure Medium: Groundwater

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Ingestion Residential Adult Tap Water CW Chemical Concentration in Water See Table 3.2.RME mg/L See Table 3.2.RME Chronic Daily Intake (CDI) (mg/kg-day) =

IR-W Ingestion Rate of Water 2 liters/day EPA, 1991 CW x IR-W x EF x ED x 1/BW x 1/AT

EF Exposure Frequency 350 days/year EPA, 1991

ED Exposure Duration 24 years EPA, 1991

BW Body Weight 70 kg EPA, 1991

AT-N Averaging Time (Non-Cancer) 8,760 days EPA, 1989

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989

Child Tap Water CW Chemical Concentration in Water See Table 3.2.RME mg/L See Table 3.2.RME CDI (mg/kg-day) =

IR-W Ingestion Rate of Water 1 liters/day EPA, 1991 CW x IR-W x EF x ED x 1/BW x 1/AT

EF Exposure Frequency 350 days/year EPA, 1991

ED Exposure Duration 6 years EPA, 1991

BW Body Weight 15 kg EPA, 1991

AT-N Averaging Time (Non-Cancer) 2,190 days EPA, 1989

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989

Industrial Worker Adult Tap Water CW Chemical Concentration in Water See Table 3.2.RME mg/L See Table 3.2.RME CDI (mg/kg-day) =

IR-W Ingestion Rate of Water 1 liters/day EPA, 1991 CW x IR-W x EF x ED x 1/BW x 1/AT

EF Exposure Frequency 250 days/year EPA, 1991

ED Exposure Duration 25 years EPA, 1991

BW Body Weight 70 kg EPA, 1991

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989

AT-N Averaging Time (Non-Cancer) 9,125 days EPA, 1989
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TABLE 4.7.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE

AOC H - Old Power Plant/Fire Training Area Site

NASD, Vieques Island, Puerto Rico

Scenario Timeframe: Future

Medium: Groundwater

Exposure Medium: Groundwater

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Dermal Resident Adult Tap Water CW Chemical Concentration in Water See Table 3.2.RME mg/L See Table 3.2.RME CDI (mg/kg-day) =

DAevent Dermally Absorbed Dose per Event Calculated mg/cm2-event calculated DAevent x SA x EV x EF x ED x 1/BW x 1/AT

FA Fraction absorbed water Chemical Specific dimensionless EPA, 2001

Kp Permeability Coefficient Chemical Specific cm/hr EPA, 2001 Inorganics: DAevent (mg/cm2-event) =

t Lag Time Chemical Specific hr/event EPA, 2001 Kp x CW x tevent x CF

t* Time to Reach Steady-state Chemical Specific hours EPA, 2001

B
Ratio of Permeability of Stratum Corneum to
Epidermis Chemical Specific dimensionless EPA, 2001 Organics :

tevent Event Time 0.58 hr/event EPA, 2001 tevent<t*: DAevent (mg/cm2-event) =

SA Skin Surface Area Available for Contact 18,000 cm2 EPA, 2001 2 x FA x Kp x CW x (sqrt((6 x t x tevent)/p)) x CF

EV Event Frequency 1 events/day EPA, 2001

EF Exposure Frequency 350 days/year EPA, 2001

ED Exposure Duration 24 years EPA, 2001 tevent>t*: DAevent (mg/cm2-event) =

BW Body Weight 70 kg EPA, 1991 FA x Kp x CW x ( tevent/(1+B) + 2 x t x

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989 ((1 + 3B + 3B2)/(1+B) 2)) x CF

AT-N Averaging Time (Non-Cancer) 8,760 days EPA, 1989

CF1 Conversion Factor 1 0.001 l/cm 3 - -

CF2 Conversion Factor 2 0.001 mg/ug - -

Child Tap Water CW Chemical Concentration in Water See Table 3.2.RME mg/L See Table 3.2.RME CDI (mg/kg-day) =

DAevent Dermally Absorbed Dose per Event Calculated mg/cm2-event calculated DAevent x SA x EV x EF x ED x 1/BW x 1/AT

FA Fraction absorbed water Chemical Specific dimensionless EPA, 2001

Kp Permeability Coefficient Chemical Specific cm/hr EPA, 2001 Inorganics: DAevent (mg/cm2-event) =

t Lag Time Chemical Specific hr/event EPA, 2001 Kp x CW x tevent x CF

t* Time to Reach Steady-state Chemical Specific hours EPA, 2001

B
Ratio of Permeability of Stratum Corneum to
Epidermis Chemical Specific dimensionless EPA, 2001 Organics :

tevent Event Time 1 hr/event tevent<t*: DAevent (mg/cm2-event) =

SA Skin Surface Area Available for Contact 6,600 cm2 EPA, 2001 2 x FA x Kp x CW x (sqrt((6 x t x tevent)/p)) x CF

EV Event Frequency 1 events/day EPA, 2001

EF Exposure Frequency 350 days/year EPA, 2001

ED Exposure Duration 6 years EPA, 2001 tevent>t*: DAevent (mg/cm2-event) =

BW Body Weight 15 kg EPA, 1991 FA x Kp x CW x ( tevent/(1+B) + 2 x t x

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989 ((1 + 3B + 3B2)/(1+B)2)) x CF

AT-N Averaging Time (Non-Cancer) 2190 days EPA, 1989

Appendix J_Table 4s_final.xls/041130030 19 of 27



TABLE 4.7.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE

AOC H - Old Power Plant/Fire Training Area Site

NASD, Vieques Island, Puerto Rico

Scenario Timeframe: Future

Medium: Groundwater

Exposure Medium: Groundwater

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

CF1 Conversion Factor 1 0.001 l/cm 3 - -

CF2 Conversion Factor 2 0.001 mg/ug - -

Dermal Industrial Worker Adult Tap Water CW Chemical Concentration in Water See Table 3.2.RME mg/L See Table 3.2.RME CDI (mg/kg-day) =

DAevent Dermally Absorbed Dose per Event Calculated mg/cm2-event calculated DAevent x SA x EV x EF x ED x 1/BW x 1/AT

FA Fraction absorbed water Chemical Specific dimensionless EPA, 2001

Kp Permeability Coefficient Chemical Specific cm/hr EPA, 2001 Inorganics: DAevent (mg/cm2-event) =

t Lag Time Chemical Specific hr/event EPA, 2001 Kp x CW x tevent x CF

t* Time to Reach Steady-state Chemical Specific hours EPA, 2001

B
Ratio of Permeability of Stratum Corneum to
Epidermis Chemical Specific dimensionless EPA, 2001 Organics :

tevent Event Time 0.05 hr/day (1) tevent<t*: DAevent (mg/cm2-event) =

SA Skin Surface Area Available for Contact 3,300 cm2 EPA, 2001 (2) 2 x FA x Kp x CW x (sqrt((6 x t x tevent)/p)) x CF

EV Event Frequency 5 events/day (1)

EF Exposure Frequency 250 days/year EPA, 1991

ED Exposure Duration 25 years EPA, 1991 tevent>t*: DAevent (mg/cm2-event) =

BW Body Weight 70 kg EPA, 1991 FA x Kp x CW x ( tevent/(1+B) + 2 x t x

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989 ((1 + 3B + 3B2)/(1+B)2)) x CF

AT-N Averaging Time (Non-Cancer) 9,125 days EPA, 1989

CF1 Conversion Factor 1 0.001 l/cm 3 - -

CF2 Conversion Factor 2 0.001 mg/ug - -

Dermal Construction Worker Adult Groundwater CW Chemical Concentration in Water See Table 3.7.RME mg/L See Table 3.7.RME CDI (mg/kg-day) =

(Excavation) DAevent Dermally Absorbed Dose per Event Calculated mg/cm2-event calculated DAevent x SA x EV x EF x ED x 1/BW x 1/AT

FA Fraction absorbed water Chemical Specific dimensionless EPA, 2001

Kp Permeability Coefficient Chemical Specific cm/hr EPA, 2001 Inorganics: DAevent (mg/cm2-event) =

t Lag Time Chemical Specific hr/event EPA, 2001 Kp x CW x tevent x CF

t* Time to Reach Steady-state Chemical Specific hours EPA, 2001

B
Ratio of Permeability of Stratum Corneum to
Epidermis

Chemical Specific dimensionless EPA, 2001 Organics :

tevent Event Time 8 hr/day (3) tevent<t*: DAevent (mg/cm2-event) =

SA Skin Surface Area Available for Contact 3,300 cm2 EPA, 2001 (2) 2 x FA x Kp x CW x (sqrt((6 x t x tevent)/p)) x CF

EV Event Frequency 1 event/day (3)

EF Exposure Frequency 250 days/year EPA, 1989

ED Exposure Duration 0.5 years (3) tevent>t*: DAevent (mg/cm2-event) =

BW Body Weight 70 kg EPA, 1991 FA x Kp x CW x ( tevent/(1+B) + 2 x t x
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TABLE 4.7.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE

AOC H - Old Power Plant/Fire Training Area Site

NASD, Vieques Island, Puerto Rico

Scenario Timeframe: Future

Medium: Groundwater

Exposure Medium: Groundwater

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989 ((1 + 3B + 3B2)/(1+B)2)) x CF

AT-N Averaging Time (Non-Cancer) 183 days EPA, 1989

CF1 Conversion Factor 1 0.001 l/cm 3 - -

CF2 Conversion Factor 2 0.001 mg/ug - -

(1) Professional judgement, assumed to be equivalent to dermal event duration for residential adult as recommended by EPA Region II (five 3-minute events).

(2) Worker assumed to wear a short-sleeved shirt, long pants, and shoes therefore, the exposed surface area is face, hands and forearms.

(3) Professional judgement.

Sources:

EPA, 1989: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A. OERR. EPA/540/1-89/002.

EPA, 1991: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03.

EPA, 2001: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment) Interim. EPA/540/R/99/005.
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TABLE 4.8.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE

AOC H - Old Power Plant/Fire Training Area Site

NASD, Vieques Island, Puerto Rico

Scenario Timeframe: Future

Medium: Subsurface Soil or Total Soil

Exposure Medium: Subsurface Soil or Total Soil

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Ingestion Residential Adult AOC H Subsurface Soil CS Chemical Concentration in Soil See Table 3.2.RME mg/kg See Table 3.2.RME Chronic Daily Intake (CDI) (mg/kg-day) =

IR-S Ingestion Rate of Soil 100 mg/day EPA, 1991 CS x IR-S x EF x ED x CF1 x 1/BW x 1/AT

EF Exposure Frequency 350 days/year EPA, 1991

ED Exposure Duration 24 years EPA, 1991

CF Conversion Factor 0.000001 kg/mg - -

BW Body Weight 70 kg EPA, 1991

AT-N Averaging Time (Non-Cancer) 8,760 days EPA, 1989

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989

Child AOC H Subsurface Soil CS Chemical Concentration in Soil See Table 3.2.RME mg/kg See Table 3.2.RME CDI (mg/kg-day) =

IR-S Ingestion Rate of Soil 200 mg/day EPA, 1991 CS x IR-S x EF x ED x CF1 x 1/BW x 1/AT

EF Exposure Frequency 350 days/year EPA, 1991

ED Exposure Duration 6 years EPA, 1991

CF3 Conversion Factor 3 0.000001 kg/mg - -

BW Body Weight 15 kg EPA, 1991

AT-N Averaging Time (Non-Cancer) 2,190 days EPA, 1989

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989

Construction Worker Adult AOC H Total Soil CS Chemical Concentration in Soil See Table 3.6.RME mg/kg See Table 3.6.RME Chronic Daily Intake (CDI) (mg/kg-day) =

IR-S Ingestion Rate of Soil 330 mg/day EPA, 2002 CS x IR-S x EF x ED x CF1 x 1/BW x 1/AT

EF Exposure Frequency 250 days/year EPA, 1989

ED Exposure Duration 0.5 years (1)

CF1 Conversion Factor 1 0.000001 kg/mg - -

BW Body Weight 70 kg EPA, 1991

AT-N Averaging Time (Non-Cancer) 183 days EPA, 1989

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989
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TABLE 4.8.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE

AOC H - Old Power Plant/Fire Training Area Site

NASD, Vieques Island, Puerto Rico

Scenario Timeframe: Future

Medium: Subsurface Soil or Total Soil

Exposure Medium: Subsurface Soil or Total Soil

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Dermal Residential Adult AOC H Subsurface Soil CS Chemical Concentration in Soil See Table 3.2.RME mg/kg See Table 3.2.RME CDI (mg/kg-day) =

SA Skin Surface Area Available for Contact 5,700 cm2 EPA, 2001 CS x SA x SSAF x DABS x CF1 x EF x

SSAF Soil to Skin Adherence Factor 0.07 mg/cm2-day EPA, 2001 ED x 1/BW x 1/AT

DABS Dermal Absorption Factor Solids Chemical Specific -- EPA, 2001

CF Conversion Factor 0.000001 kg/mg - -

EF Exposure Frequency 350 days/year EPA, 1991

ED Exposure Duration 24 years EPA, 1991

BW Body Weight 70 kg EPA, 1991

AT-N Averaging Time (Non-Cancer) 8,760 days EPA, 1989

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989

Child AOC H Subsurface Soil CS Chemical Concentration in Soil See Table 3.2.RME mg/kg See Table 3.2.RME CDI (mg/kg-day) =

SA Skin Surface Area Available for Contact 2,800 cm2
EPA, 2001 CS x SA x SSAF x DABS x CF1 x EF x

SSAF Soil to Skin Adherence Factor 0.2 mg/cm2-day EPA, 2001 ED x 1/BW x 1/AT

DABS Dermal Absorption Factor Solids Chemical Specific -- EPA, 2001

CF Conversion Factor 0.000001 kg/mg - -
EF Exposure Frequency 350 days/year EPA, 1991

ED Exposure Duration 6 years EPA, 1991

BW Body Weight 15 kg EPA, 1991

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989

AT-N Averaging Time (Non-Cancer) 2,190 days EPA, 1989
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TABLE 4.8.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE

AOC H - Old Power Plant/Fire Training Area Site

NASD, Vieques Island, Puerto Rico

Scenario Timeframe: Future

Medium: Subsurface Soil or Total Soil

Exposure Medium: Subsurface Soil or Total Soil

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Dermal (cont.) Construction Worker Adult AOC H Total Soil CS Chemical Concentration in Soil See Table 3.6.RME mg/kg See Table 3.6.RME CDI (mg/kg-day) =

SA Skin Surface Area Available for Contact 3,300 cm2 EPA, 2001 (2) CS x SA x SSAF x DABS x CF1 x EF x

SSAF Soil to Skin Adherence Factor 0.3 mg/cm2-day EPA, 2002 ED x 1/BW x 1/AT

DABS Dermal Absorption Factor Solids Chemical Specific -- EPA, 2001

CF1 Conversion Factor 1 0.000001 kg/mg - -

EF Exposure Frequency 250 days/year EPA, 1989

ED Exposure Duration 0.5 years (1)

BW Body Weight 70 kg EPA, 1991

AT-N Averaging Time (Non-Cancer) 183 days EPA, 1989

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989

Notes:

(1) Recommended by EPA Region II.

(2) Worker assumed to wear a short-sleeved shirt, long pants, and shoes therefore, the exposed surface area is face, hands and forearms.

Sources:

EPA, 1989: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A. OERR. EPA/540/1-89/002.

EPA, 1991: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03.

EPA, 2001: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment) Interim. EPA/540/R/99/005.

EPA, 2002: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites, OSWER 9355.4-24, December, 2002.
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TABLE 4.9.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE

AOC H - Old Power Plant/Fire Training Area Site

NASD, Vieques Island, Puerto Rico

Scenario Timeframe: Future

Medium: Subsurface Soil or Total Soil

Exposure Medium: Air

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Inhalation Residential Adult CS Chemical Concentration in Soil See Table 3.2.RME mg/kg See Table 3.2.RME Chronic Daily Intake (CDI) (mg/kg-day) =

CA Chemical Concentration in Air Calculated mg/m3 EPA, 2002 CA x IN x EF x ED x 1/BW x 1/AT

PEF Particulate Emission Factor 1.36E+09 m3/kg EPA, 2002

VF Volatilization Factor for volatile constituents Calculated m3/kg EPA, 2002 CA (mg/m3) = CS (1/PEF + 1/VF)

IN Inhalation Rate 20 m3/day EPA, 1991

EF Exposure Frequency 350 days/year EPA, 1991

ED Exposure Duration 24 years EPA, 1991

BW Body Weight 70 kg EPA, 1991

AT-N Averaging Time (Non-Cancer) 8,760 days EPA, 1989

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989

Child CS Chemical Concentration in Soil See Table 3.2.RME mg/kg See Table 3.2.RME CDI (mg/kg-day) =

CA Chemical Concentration in Air Calculated mg/m3 EPA, 2002 CA x IN x EF x ED x 1/BW x 1/AT

PEF Particulate Emission Factor 1.36E+09 m3/kg EPA, 2002

VF Volatilization Factor for volatile constituents Calculated m3/kg EPA, 2002 CA (mg/m3) = CS (1/PEF + 1/VF)

IN Inhalation Rate 15 m3/day EPA, 1997

EF Exposure Frequency 350 days/year EPA, 1991

ED Exposure Duration 6 years EPA, 1991

CF3 Conversion Factor 3 0.000001 kg/mg - -

BW Body Weight 15 kg EPA, 1991

AT-N Averaging Time (Non-Cancer) 2,190 days EPA, 1989

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989

Emissions from AOC H
Subsurface Soil

Emissions from AOC H
Subsurface Soil
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TABLE 4.9.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE

AOC H - Old Power Plant/Fire Training Area Site

NASD, Vieques Island, Puerto Rico

Scenario Timeframe: Future

Medium: Subsurface Soil or Total Soil

Exposure Medium: Air

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Inhalation (cont.) Construction Worker Adult CS Chemical Concentration in Soil See Table 3.6.RME mg/kg See Table 3.6.RME Chronic Daily Intake (CDI) (mg/kg-day) =

CA Chemical Concentration in Air Calculated mg/m3 EPA, 2002 CA x IN x EF x ED x 1/BW x 1/AT

PEF Particulate Emission Factor 1.36E+09 m3/kg EPA, 2002

VF Volatilization Factor for volatile constituents -- -- -- CA (mg/m3) = CS (1/PEF + 1/VF)

IN Inhalation Rate 20 m3/day EPA, 1991

EF Exposure Frequency 250 days/year EPA, 1989

ED Exposure Duration 0.5 years (1)

BW Body Weight 70 kg EPA, 1991

AT-N Averaging Time (Non-Cancer) 183 days EPA, 1989

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989

Notes:

(1) Recommended by EPA Region II.

(2) Worker assumed to wear a short-sleeved shirt, long pants, and shoes therefore, the exposed surface area is face, hands and forearms.

Sources:

EPA, 1989: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A. OERR. EPA/540/1-89/002.

EPA, 1991: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03.

EPA, 2002: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites, OSWER 9355.4-24, December, 2002.

Emissions from AOC H Total
Soil
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Table 4.9 RME Supplement
Particulate Emission Factor - Construction Worker

AOC H
Former NASD, Vieques, Puerto Rico

PEF Equations:

Equation 5-6 (EPA, 2002)

Equation 5-5 (EPA, 2002)

Equation E-16 (EPA, 2002)

PEF and Box Model Input Parameters

Parameter Definition Value Units Source

Q/CSr

inverse ratio of the geometric mean air concentration to the emission flux at the
center of a square source

18.4 m calculated

A Constant 12.935 unitless default (Eqn. 5-6)
B Constant 5.738 unitless default (Eqn. 5-6)
C Constant 71.771 unitless default (Eqn. 5-6)

Asite Areal extent of site contamination 2 acres site-specific
PEFSC subchronic road particulate emission factor 1.33E+07 m3/kg calculated

FD Dispersion correction factor 0.188 unitless calculated
tc duration of construction (250 days for 8 hr/day) 2,000 hr assumed
T total time over which construction occurs (tc x 3600 s/hr) 7,200,000 s assumed
AR surface area of contaminated road segment 274.21 m2 default (Eqn. 5-5)

W
mean weight of vehicle
[(1 car @ 2 tons/car) + (2 trucks @ 20 tons/truck)] / 3 vehicles)

14 tons assumed

p
number of days with at least 0.01 inches of precipitation
(based on measured 2005 data)

92 days/yr site-specific

VKT
sum of fleet vehicle kilometers traveled during the exposure duration
(assumed 3 vehicles x 0.045 km/day x 250 days)

33.8 km assumed

Source:

EPA, 2002. Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites, EPA
Office of Solid Waste and Emergency Response. OSWER 9355.4-24. December.
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Table 3.1.RME

REASONABLE MAXIMUM EXPOSURE

AOC H - Old Power Plant/Fire Training Area Site

NASD, Vieques Island, Puerto Rico

Scenario Timeframe: Current/Future

Medium: Surface Soil

Exposure Medium: Surface Soil

Exposure Point Chemical Units Arithmetic UCL Maximum

of Mean (Distribution) Concentration

Potential (Qualifier)

Concern Value Units Statistic Rationale

AOC H Surface Soil
BENZO(a)PYRENE MG/KG 7.68E-01 5.39E+00 (NP) 1.12E-01 J 1.12E-01 MG/KG Max (5)

N-NITROSODI-n-PROPYLAMINE MG/KG 8.71E-01 2.88E+00 (NP) 7.17E-01 7.17E-01 MG/KG Max (5)

p,p'-DDE MG/KG 2.41E-01 1.75E+00 (NP) 3.99E+00 J 1.75E+00 MG/KG 99% Cheb-m (3)
p,p'-DDT MG/KG 1.12E-01 5.51E-01 (NP) 1.94E+00 J 5.51E-01 MG/KG 97.5% Cheb-m (3)

ALUMINUM MG/KG 7.65E+03 8.26E+03 (N) 1.10E+04 J 8.26E+03 MG/KG 95% UCL-N (4)
ANTIMONY MG/KG 7.93E-01 1.13E+00 (T) 6.30E+00 J 1.13E+00 MG/KG 95% UCL-T (1)

ARSENIC MG/KG 4.99E+00 1.90E+01 (NP) 6.70E+01 1.90E+01 MG/KG 97.5% Cheb-m (3)

CHROMIUM, TOTAL MG/KG 1.74E+01 2.01E+01 (T) 5.00E+01 2.01E+01 MG/KG 95% UCL-T (1)
IRON MG/KG 1.74E+04 2.13E+04 (NP) 3.90E+04 2.13E+04 MG/KG 95% Cheb-m (3)

MANGANESE MG/KG 3.96E+02 4.84E+02 (NP) 7.20E+02 4.84E+02 MG/KG 95% Cheb-m (3)
THALLIUM MG/KG 3.93E-01 6.18E-01 (NP) 1.16E+00 J 6.18E-01 MG/KG 95% Cheb-m (3)

VANADIUM MG/KG 4.49E+01 4.78E+01 (N) 6.30E+01 4.78E+01 MG/KG 95% UCL-N (2)

For non-detects, 1/2 sample quantitation limit was used as a proxy concentration; for duplicate sample results, the maximum value was used in the calculation.

ProUCL, Version 2.1 used to determine distribution of data using the Shapiro-Wilk W Test. ProUCL used to calculate RME EPC, following recommendations

based on distribution and standard deviation in users guide (USEPA. February 2003. ProUCL, Version 2.1. Prepared by Lockheed Martin Environmental Services).

Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); Mean of Normal Data (Mean-N); 95% UCL of Log-transformed Data, H-Statistic (95% UCL-T);

95% Chebyshev (MVUE) UCL (95% Cheb); 99% Chebyshev (MVUE) UCL (99% Cheb); 95% Chebyshev (mean,std) UCL (95% Cheb-m);

97.5% Chebyshev (mean,std) UCL (97.5% Cheb-m); 99% Chebyshev (mean,std) UCL (99% Cheb-m); Mean of Log-transformed Data (Mean-T).

(1) Shapiro-Wilk W Test indicates data are log-normally distributed.

(2) Shapiro-Wilk W Test indicates data are normally distributed.

(3) Shapiro-Wilk W Test indicates data neither log-normally or normally distributed. Select distribution with higher W Test result.

(4) Shapiro-Wilk W Test indicates data fit both log-normal and normal distribution. Select distribution with higher W Test result.

(5) 95% UCL exceeds maximum detected concentration. Therefore, maximum concentration used for EPC.

N = Normal J = Estimated Value

T = Log-Transformed

NP = Non-Parametric

Exposure Point Concentration
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Table 3.2.RME

REASONABLE MAXIMUM EXPOSURE

AOC H - Old Power Plant/Fire Training Area Site

NASD, Vieques Island, Puerto Rico

Scenario Timeframe: Future

Medium: Subsurface Soil

Exposure Medium: Subsurface Soil

Exposure Point Chemical Units Arithmetic UCL Maximum

of Mean (Distribution) Concentration

Potential (Qualifier)

Concern Value Units Statistic Rationale

AOC H Subsurface Soil

ARSENIC MG/KG 1.68E+00 6.56E+00 (NP) 2.40E+01 6.56E+00 MG/KG 97.5% Cheb-m (3)

For non-detects, 1/2 sample quantitation limit was used as a proxy concentration; for duplicate sample results, the maximum value was used in the calculation.

ProUCL, Version 2.1 used to determine distribution of data using the Shapiro-Wilk W Test. ProUCL used to calculate RME EPC, following recommendations

based on distribution and standard deviation in users guide (USEPA. February 2003. ProUCL, Version 2.1. Prepared by Lockheed Martin Environmental Services).

Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); Mean of Normal Data (Mean-N); 95% UCL of Log-transformed Data, H-Statistic (95% UCL-T);

95% Chebyshev (MVUE) UCL (95% Cheb); 99% Chebyshev (MVUE) UCL (99% Cheb); 95% Chebyshev (mean,std) UCL (95% Cheb-m);

97.5% Chebyshev (mean,std) UCL (97.5% Cheb-m); 99% Chebyshev (mean,std) UCL (99% Cheb-m); Mean of Log-transformed Data (Mean-T).

(1) Shapiro-Wilk W Test indicates data are log-normally distributed.

(2) Shapiro-Wilk W Test indicates data are normally distributed.

(3) Shapiro-Wilk W Test indicates data neither log-normally or normally distributed. Select distribution with higher W Test result.

(4) Shapiro-Wilk W Test indicates data fit both log-normal and normal distribution. Select distribution with higher W Test result.

(5) 95% UCL exceeds maximum detected concentration. Therefore, maximum concentration used for EPC.

N = Normal J = Estimated Value

T = Log-Transformed

NP = Non-Parametric

Exposure Point Concentration
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Table 3.3.RME

REASONABLE MAXIMUM EXPOSURE

AOC H - Old Power Plant/Fire Training Area Site

NASD, Vieques Island, Puerto Rico

Scenario Timeframe: Future

Medium: Groundwater

Exposure Medium: Groundwater

Exposure Point Chemical Units Arithmetic UCL Maximum

of Mean (Distribution) Concentration

Potential (Qualifier)

Concern Value Units Statistic Rationale

Tap Water
p,p'-DDD UG/L 1.42E-01 5.51E-01 (NP) 4.20E-01 J 4.20E-01 UG/L Max (5)

ALUMINUM UG/L 2.99E+03 2.44E+04 (T) 9.10E+03 9.10E+03 UG/L Max (5)
ANTIMONY UG/L 5.60E+00 1.67E+01 (NP) 5.40E+00 J 5.40E+00 UG/L Max (5)

ARSENIC UG/L 4.81E+00 1.39E+01 (NP) 6.30E+00 J 6.30E+00 UG/L Max (5)
BARIUM UG/L 2.58E+02 3.47E+02 (N) 4.90E+02 3.47E+02 UG/L 95% UCL-N (4)

CADMIUM UG/L 1.04E+00 2.99E+00 (T) 4.46E+00 J 2.99E+00 UG/L 95% Cheb (1)

CHROMIUM, TOTAL UG/L 6.49E+00 2.66E+01 (T) 1.50E+01 1.50E+01 UG/L Max (5)
IRON UG/L 4.58E+03 7.03E+03 (N) 1.10E+04 7.03E+03 UG/L 95% UCL-N (2)

MANGANESE UG/L 6.09E+03 4.39E+04 (T) 1.48E+04 1.48E+04 UG/L Max (5)

THALLIUM UG/L 1.32E+01 7.55E+01 (T) 4.42E+01 J 4.42E+01 UG/L Max (5)
VANADIUM UG/L 2.37E+01 1.76E+02 (T) 7.00E+01 7.00E+01 UG/L Max (5)

For non-detects, 1/2 sample quantitation limit was used as a proxy concentration; for duplicate sample results, the maximum value was used in the calculation.

ProUCL, Version 2.1 used to determine distribution of data using the Shapiro-Wilk W Test. ProUCL used to calculate RME EPC, following recommendations

based on distribution and standard deviation in users guide (USEPA. February 2003. ProUCL, Version 2.1. Prepared by Lockheed Martin Environmental Services).

Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); Mean of Normal Data (Mean-N); 95% UCL of Log-transformed Data, H-Statistic (95% UCL-T);

95% Chebyshev (MVUE) UCL (95% Cheb); 99% Chebyshev (MVUE) UCL (99% Cheb); 95% Chebyshev (mean,std) UCL (95% Cheb-m);

97.5% Chebyshev (mean,std) UCL (97.5% Cheb-m); 99% Chebyshev (mean,std) UCL (99% Cheb-m); Mean of Log-transformed Data (Mean-T).

(1) Shapiro-Wilk W Test indicates data are log-normally distributed.

(2) Shapiro-Wilk W Test indicates data are normally distributed.

(3) Shapiro-Wilk W Test indicates data neither log-normally or normally distributed. Select distribution with higher W Test result.

(4) Shapiro-Wilk W Test indicates data fit both log-normal and normal distribution. Select distribution with higher W Test result.

(5) 95% UCL exceeds maximum detected concentration. Therefore, maximum concentration used for EPC.

N = Normal J = Estimated Value

T = Log-Transformed

NP = Non-Parametric

Exposure Point Concentration
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Table 3.4.RME

REASONABLE MAXIMUM EXPOSURE

AOC H - Old Power Plant/Fire Training Area Site

NASD, Vieques Island, Puerto Rico

Scenario Timeframe: Current/Future

Medium: Sediment

Exposure Medium: Sediment

Exposure Point Chemical Units Arithmetic UCL Maximum

of Mean (Distribution) Concentration

Potential (1) (Qualifier)

Concern Value Units Statistic Rationale

Water-filled Ditch

ARSENIC MG/KG 3.34E-01 NA 8.82E-01 J 8.82E-01 MG/KG Max (1)

IRON MG/KG 9.32E+03 NA 8.62E+03 8.62E+03 MG/KG Max (1)

For non-detects, 1/2 sample quantitation limit was used as a proxy concentration; for duplicate sample results, the maximum value was used in the calculation.

ProUCL, Version 2.1 used to determine distribution of data using the Shapiro-Wilk W Test. ProUCL used to calculate RME EPC, following recommendations

based on distribution and standard deviation in users guide (USEPA. February 2003. ProUCL, Version 2.1. Prepared by Lockheed Martin Environmental Services).

Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); Mean of Normal Data (Mean-N); 95% UCL of Log-transformed Data, H-Statistic (95% UCL-T);

95% Chebyshev (MVUE) UCL (95% Cheb); 99% Chebyshev (MVUE) UCL (99% Cheb); 95% Chebyshev (mean,std) UCL (95% Cheb-m);

97.5% Chebyshev (mean,std) UCL (97.5% Cheb-m); 99% Chebyshev (mean,std) UCL (99% Cheb-m); Mean of Log-transformed Data (Mean-T).

(1) Less than 5 samples available, therefore, used maximum detected concentration as exposure point concentration.

N = Normal J = Estimated Value

T = Log-Transformed

NP = Non-Parametric

Exposure Point Concentration
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Table 3.5.RME

REASONABLE MAXIMUM EXPOSURE

AOC H - Old Power Plant/Fire Training Area Site

NASD, Vieques Island, Puerto Rico

Scenario Timeframe: Future

Medium: Surface Water

Exposure Medium: Surface Water

Exposure Point Chemical Units Arithmetic UCL Maximum

of Mean (Distribution) Concentration

Potential (Qualifier)

Concern Value Units Statistic Rationale

Water-filled Ditch

ARSENIC UG/L 2.71E+01 5.62E+01 (NP) 4.71E+01 J 4.71E+01 UG/L Max (5)

CADMIUM UG/L 4.59E+00 9.11E+00 (NP) 7.70E+00 J 7.70E+00 UG/L Max (5)

CHROMIUM, TOTAL UG/L 8.32E+00 1.98E+01 (NP) 1.62E+01 J 1.62E+01 UG/L Max (5)

MANGANESE UG/L 5.31E+02 8.43E+02 (T) 6.54E+02 6.54E+02 UG/L Max (5)

SELENIUM UG/L 3.17E+01 7.85E+01 (NP) 6.39E+01 J 6.39E+01 UG/L Max (5)

For non-detects, 1/2 sample quantitation limit was used as a proxy concentration; for duplicate sample results, the maximum value was used in the calculation.

ProUCL, Version 2.1 used to determine distribution of data using the Shapiro-Wilk W Test. ProUCL used to calculate RME EPC, following recommendations

based on distribution and standard deviation in users guide (USEPA. February 2003. ProUCL, Version 2.1. Prepared by Lockheed Martin Environmental Services).

Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); Mean of Normal Data (Mean-N); 95% UCL of Log-transformed Data, H-Statistic (95% UCL-T);

95% Chebyshev (MVUE) UCL (95% Cheb); 99% Chebyshev (MVUE) UCL (99% Cheb); 95% Chebyshev (mean,std) UCL (95% Cheb-m);

97.5% Chebyshev (mean,std) UCL (97.5% Cheb-m); 99% Chebyshev (mean,std) UCL (99% Cheb-m); Mean of Log-transformed Data (Mean-T).

(1) Shapiro-Wilk W Test indicates data are log-normally distributed.

(2) Shapiro-Wilk W Test indicates data are normally distributed.

(3) Shapiro-Wilk W Test indicates data neither log-normally or normally distributed. Select distribution with higher W Test result.

(4) Shapiro-Wilk W Test indicates data fit both log-normal and normal distribution. Select distribution with higher W Test result.

(5) 95% UCL exceeds maximum detected concentration. Therefore, maximum concentration used for EPC.

N = Normal J = Estimated Value

T = Log-Transformed

NP = Non-Parametric

Exposure Point Concentration
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Table 3.6.RME

REASONABLE MAXIMUM EXPOSURE

AOC H - Old Power Plant/Fire Training Area Site
NASD, Vieques Island, Puerto Rico

Scenario Timeframe: Current/Future

Medium: Total Soil (0-6 ft)
Exposure Medium: Total Soil (0-6 ft)

Exposure Point Chemical Units Arithmetic UCL Maximum

of Mean (Distribution) Concentration

Potential (Qualifier)
Concern Value Units Statistic Rationale

AOC H Total Soil
ARSENIC MG/KG 3.42E+00 3.97E+00 (T) 6.70E+01 3.97E+00 MG/KG 95% UCL-T (1)
N-NITROSO-DI-N-PROPYLAMINE MG/KG 3.29E+01 1.44E+02 (NP) 7.17E-01 7.17E-01 MG/KG Max (5)

Full statistics for data included in Appendix M.

For non-detects, 1/2 sample quantitation limit was used as a proxy concentration.
Unusually high non-detected values excluded from quantitative risk assessment. Removed non-detects that were one order of

magnitude greater than the maximum detected value for each analyte (RAGS Part A, Chapter 5, Dec. 1989).

ProUCL, Version 3.00.02 used to determine distribution of data using the Shapiro-Wilk W Test. ProUCL used to calculate RME EPC, following recommendations

based on distribution and standard deviation in users guide (USEPA. April 2004. ProUCL, Version 3.0. Prepared by Lockheed Martin Environmental Services).
Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); Mean of Normal Data (Mean-N); 95% UCL of Log-transformed Data, H-Statistic (95% UCL-T);

95% Chebyshev (MVUE) UCL (95% Cheb); 99% Chebyshev (MVUE) UCL (99% Cheb); 95% Chebyshev (mean,std) UCL (95% Cheb-m);

97.5% Chebyshev (mean,std) UCL (97.5% Cheb-m); 99% Chebyshev (mean,std) UCL (99% Cheb-m); Mean of Log-transformed Data (Mean-T).

(1) Shapiro-Wilk W Test indicates data are log-normally distributed.

(2) Shapiro-Wilk W Test indicates data are normally distributed.

(3) Shapiro-Wilk W Test indicates data neither log-normally or normally distributed. Select distribution with higher W Test result.

(4) Shapiro-Wilk W Test indicates data fit both log-normal and normal distribution. Select distribution with higher W Test result.
(5) 95% UCL exceeds maximum detected concentration. Therefore, maximum concentration used for EPC.

N = Normal J = Estimated Value

T = Log-Transformed
NP = Non-Parametric

Exposure Point Concentration



Table 3.7.RME

REASONABLE MAXIMUM EXPOSURE

AOC H - Old Power Plant/Fire Training Area Site

NASD, Vieques Island, Puerto Rico

Scenario Timeframe: Future

Medium: Groundwater

Exposure Medium: Groundwater

Exposure Point Chemical Units Arithmetic

of Mean

Potential

Concern Value Units Statistic Rationale

Groundwater

(In Excavations) 4,4-DDD UG/L 1.6E-01 8.7E-01 NP 4.2E-01 J 4.2E-01 UG/L Max (6)

Aluminum UG/L 3.4E+03 5.7E+03 N 9.1E+03 5.7E+03 UG/L 95% Stud-t (2)

Antimony UG/L 6.0E+00 2.6E+01 NP 5.4E+00 J 5.4E+00 UG/L Max (6)

Arsenic UG/L 5.3E+00 2.1E+01 NP 6.3E+00 J 6.3E+00 UG/L Max (6)

Barium UG/L 2.8E+02 3.7E+02 N 4.9E+02 3.7E+02 UG/L 95% Stud-t (2)

Cadmium UG/L 1.1E+00 6.5E+00 NP 4.5E+00 J 4.5E+00 UG/L Max (6)

Chromium UG/L 7.3E+00 1.1E+01 N 1.5E+01 1.1E+01 UG/L 95% Stud-t (2)

Iron UG/L 5.1E+03 7.7E+03 N 1.1E+04 7.7E+03 UG/L 95% Stud-t (2)

Manganese UG/L 6.8E+03 1.8E+04 G 1.5E+04 1.5E+04 UG/L Max (6)

Thallium UG/L 1.5E+01 2.4E+01 N 4.4E+01 J 2.4E+01 UG/L 95% Stud-t (2)

Vanadium UG/L 2.5E+01 4.1E+01 N 7.0E+01 4.1E+01 UG/L 95% Stud-t (2)

Full statistics for data included in Appendix M.

For non-detects, 1/2 sample quantitation limit was used as a proxy concentration.

Unusually high non-detected values excluded from quantitative risk assessment. Removed non-detects that were one order of

magnitude greater than the maximum detected value for each analyte (RAGS Part A, Chapter 5, Dec. 1989).

ProUCL, Version 3.00.02 used to determine distribution of data using the Shapiro-Wilk W Test. ProUCL used to calculate RME EPC, following recommendations

based on distribution and standard deviation in users guide (USEPA. April 2004. ProUCL, Version 3.0. Prepared by Lockheed Martin Environmental Services).

Statistics: Maximum Detected Value (Max); 95% UCL of Log-transformed Data, H-Statistic (95% UCL-T); 95% Chebyshev (MVUE) UCL (95% Cheb);

99% Chebyshev (MVUE) UCL (99% Cheb); 95% Chebyshev (mean,std) UCL (95% Cheb-m); 97.5% Chebyshev (mean,std) UCL (97.5% Cheb-m);

99% Chebyshev (mean,std) UCL (99% Cheb-m); 95% modified-t UCL adjusted for skewness (95% Mod-t); 95% Student's-T test UCL (95% Stud-t);

95% Hall's Bootstrap UCL (95% Hall); 95% Approximate Gamma (App. Gamma); 95% Adjusted Gamma (Adj. Gamma);

Mean of Log-transformed Data using the Minimum Variance Unbiased Estimate (MVUE) method (Mean-T)

(Qualifier)

Exposure Point ConcentrationMaximum95% UCL

(N/T/NP/G) Concentration
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Table 3.7.RME

REASONABLE MAXIMUM EXPOSURE

AOC H - Old Power Plant/Fire Training Area Site

NASD, Vieques Island, Puerto Rico

Scenario Timeframe: Future

Medium: Groundwater

Exposure Medium: Groundwater

Exposure Point Chemical Units Arithmetic

of Mean

Potential

Concern Value Units Statistic Rationale

(Qualifier)

Exposure Point ConcentrationMaximum95% UCL

(N/T/NP/G) Concentration

(1) Shapiro-Wilk W Test indicates data are log-normally distributed.

(2) Shapiro-Wilk W Test indicates data are normally distributed. J - analyte was detected below the reporting limit in the sample

(3) Anderson-Darling Test indicates data are gamma distributed.

(4) Kolmogorov-Smirnov Test indicates data are gamma distributed.

(5) Distribution tests are inconclusive (data are not normal, log-normal, or gamma-distributed).

(6) The maximum detected concentration was used as the UCL because the value recommended by ProUCL 3.0 was higher than the Max.

(7) The maximum detected concentration was used as the UCL because the sample size was less than 8.

G = Gamma distribution.

N = Normal distribution.

T = Log-normal distribution.

NP = Non-Parametric distribution.
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Table 2.1

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

AOC H - Old Power Plant/Fire Training Area Site

NASD, Vieques Island, Puerto Rico

Scenario Timeframe: Current/Future

Medium: Surface Soil

Exposure Medium: Surface Soil

Exposure CAS Chemical Units Location Detection Range of Concentration [2] Background [3] Screening [4] Potential Potential COPC Rationale for [5]

Point Number of Maximum Frequency Detection Used for Value Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant

Concentration Limits Screening Value Source Deletion

or Selection

AOC H Surface Soil 75-35-4 1,1-DICHLOROETHENE 7.80E-04 J 7.80E-04 J MG/KG AOCHSB009 1/19 0.00032 - 0.036 7.80E-04 NA 1.24E+01 NC 3.00E-02 SSL NO BSL

108-38-3/106-42 M,P-XYLENE (SUM OF ISOMERS) 5.80E-02 J 5.80E-02 J MG/KG AOCHSS001 1/19 0.00016 - 0.018 5.80E-02 NA 2.75E+01 NC 1.00E+02 SSL NO BSL

95-47-6 O-XYLENE (1,2-DIMETHYLBENZENE) 2.40E-02 J 2.40E-02 J MG/KG AOCHSS001 1/19 0.00015 - 0.017 2.40E-02 NA 2.75E+01 NC 1.00E+02 SSL NO BSL

1330-20-7 XYLENES, TOTAL 8.20E-02 J 8.20E-02 J MG/KG AOCHSS001 1/19 0.00016 - 0.018 8.20E-02 NA 2.75E+01 NC 1.00E+02 SSL NO BSL

606-20-2 2,6-DINITROTOLUENE 1.21E+00 1.23E+00 MG/KG AOCHSB013 2/45 0.023 - 1.53 1.23E+00 NA 6.11E+00 NC 3.00E-04 SSL NO BSL

91-57-6 2-METHYLNAPHTHALENE 2.80E-02 J 1.90E-01 J MG/KG AOCHSB009 5/31 0.023 - 1.53 1.90E-01 NA 6.99E+01 NC NA NA NO BSL

99-09-2 3-NITROANILINE 4.80E-02 J 4.80E-02 J MG/KG AOCHSB013 1/32 0.018 - 1.22 4.80E-02 NA 1.75E-01 NC NA NA NO BSL

101-55-3 4-BROMOPHENYL PHENYL ETHER 2.17E-01 J 2.67E-01 J MG/KG AOCHSB013 3/32 0.024 - 1.56 2.67E-01 NA NA NA NA NO BSL

56-55-3 BENZO(a)ANTHRACENE 2.90E-02 J 1.12E-01 J MG/KG AOCHSB004 9/32 0.02 - 1.35 1.12E-01 NA 6.21E-01 CA 8.00E-01 SSL NO BSL

50-32-8 BENZO(a)PYRENE 2.57E-02 J 1.20E-01 J MG/KG AOCHSB004 14/32 0.0222 - 1.74 1.20E-01 NA 6.21E-02 CA 4.00E+00 SSL YES ASL

205-99-2 BENZO(b)FLUORANTHENE 1.87E-02 J 1.33E-01 J MG/KG AOCHSB004 18/32 0.0169 - 1.53 1.33E-01 NA 6.21E-01 CA 2.00E+00 SSL NO BSL

191-24-2 BENZO(g,h,i)PERYLENE 2.17E-02 J 6.00E-02 J MG/KG AOCHSS002 10/32 0.02 - 1.56 6.00E-02 NA 2.32E+02 NC 2.10E+03 SSL NO BSL

207-08-9 BENZO(k)FLUORANTHENE 1.96E-02 J 1.24E-01 J MG/KG AOCHSB004 15/32 0.0179 - 1.84 1.24E-01 NA 6.21E+00 CA 2.00E+01 SSL NO BSL

117-81-7 bis(2-ETHYLHEXYL) PHTHALATE 7.29E-02 J 1.17E-01 J MG/KG NDAHSS24 8/32 0.029 - 1.95 1.17E-01 NA 3.47E+01 CA* 0.00E+00 SSL NO BSL

218-01-9 CHRYSENE 2.25E-02 J 1.55E-01 J MG/KG AOCHSB004 17/32 0.0211 - 1.48 1.55E-01 NA 6.21E+01 CA 8.00E+01 SSL NO BSL

132-64-9 DIBENZOFURAN 2.94E-02 J 3.80E-02 J MG/KG AOCHSB009 2/32 0.02 - 1.35 3.80E-02 NA 2.91E+01 NC NA NA NO BSL

206-44-0 FLUORANTHENE 2.46E-02 J 1.87E-01 J MG/KG AOCHSB004 15/32 0.019 - 1.61 1.87E-01 NA 2.29E+02 NC 2.10E+03 SSL NO BSL

193-39-5 INDENO(1,2,3-c,d)PYRENE 2.60E-02 J 8.48E-02 J MG/KG NDAHSS24 8/32 0.02 - 1.35 8.48E-02 NA 6.21E-01 CA 7.00E+00 SSL NO BSL

78-59-1 ISOPHORONE 1.06E-01 J 1.12E-01 J MG/KG AOCHSB012 2/32 0.014 - 0.934 1.12E-01 NA 5.12E+02 CA* 3.00E-01 SSL NO BSL

621-64-7 N-NITROSODI-n-PROPYLAMINE 5.62E-01 J 7.17E-01 MG/KG AOCHSB013 3/32 0.0232 - 1.84 7.17E-01 NA 6.95E-02 CA 2.00E-05 SSL YES ASL

91-20-3 NAPHTHALENE 4.24E-02 J 6.90E-02 J MG/KG AOCHSB009 2/31 0.029 - 1.92 6.90E-02 NA 5.59E+00 NC 4.00E+01 SSL NO BSL

85-01-8 PHENANTHRENE 2.11E-02 J 9.20E-02 J MG/KG AOCHSB009 7/32 0.0179 - 1.5 9.20E-02 NA 2.32E+02 NC 2.10E+03 SSL NO BSL

129-00-0 PYRENE 2.82E-02 J 1.90E+00 J MG/KG AOCHSS001 16/32 0.022 - 1.45 1.90E+00 NA 2.32E+02 NC 2.10E+03 SSL NO BSL

72-43-5 METHOXYCHLOR 7.40E-04 J 7.40E-04 J MG/KG NDAHSS19 1/31 0.00028 - 0.00032 7.40E-04 NA 3.06E+01 NC 8.00E+01 SSL NO BSL

72-54-8 p,p'-DDD 5.20E-04 J 1.00E-02 J MG/KG NDAHSS22 12/30 0.00014 - 0.0071 1.00E-02 NA 2.44E+00 CA 8.00E+00 SSL NO BSL

72-55-9 p,p'-DDE 1.40E-03 J 3.99E+00 J MG/KG AOCHSB001 21/31 0.000058 - 0.168 3.99E+00 NA 1.72E+00 CA 3.00E+01 SSL YES ASL

50-29-3 p,p'-DDT 1.30E-03 J 1.94E+00 J MG/KG AOCHSB001 19/31 0.0002 - 0.039 1.94E+00 NA 1.72E+00 CA* 2.00E+01 SSL YES ASL

7429-90-5 ALUMINUM 3.40E+03 J 1.10E+04 J MG/KG AOCHSS001, AOCHSB006 32/32 1.37 - 9.5 1.10E+04 NA 7.61E+03 NC NA NA YES ASL

7440-36-0 ANTIMONY 3.40E-01 J 6.30E+00 J MG/KG AOCHSS003 25/32 0.0877 - 0.24 6.30E+00 NA 3.13E+00 NC 3.00E+00 SSL YES ASL

7440-38-2 ARSENIC 4.35E-01 J 6.70E+01 MG/KG AOCHSB010 32/32 0.128 - 0.29 6.70E+01 NA 3.90E-01 CA* NA NA YES ASL

7440-39-3 BARIUM 2.30E+01 J 2.90E+02 J MG/KG AOCHSB010 32/32 0.00846 - 0.0107 2.90E+02 NA 5.37E+02 NC 8.20E+02 SSL NO BSL

7440-41-7 BERYLLIUM 7.99E-02 J 2.60E-01 J MG/KG AOCHSB010 21/32 0.0134 - 0.03 2.60E-01 NA 1.54E+01 NC 3.00E+01 SSL NO BSL

7440-43-9 CADMIUM 4.54E-02 J 2.91E-01 J MG/KG NDAHSS26 13/32 0.0117 - 0.02 2.91E-01 NA 3.70E+00 NC 4.00E+00 SSL NO BSL

7440-70-2 CALCIUM 4.46E+03 3.40E+04 MG/KG AOCHSS004 32/32 2.59 - 3.29 3.40E+04 NA NA NA NA NO NUT

7440-47-3 CHROMIUM, TOTAL 7.83E+00 5.00E+01 MG/KG AOCHSS001 32/32 0.0375 - 0.08 5.00E+01 NA 3.01E+01 CA** 2.00E+01 SSL YES ASL

7440-48-4 COBALT 3.20E+00 J 1.02E+01 J MG/KG NDAHSS19 32/32 0.0303 - 0.04 1.02E+01 NA 9.03E+02 CA** NA NA NO BSL

7440-50-8 COPPER 1.11E+01 1.00E+02 MG/KG AOCHSB003 32/32 0.0595 - 0.08 1.00E+02 NA 3.13E+02 NC NA NA NO BSL

7439-89-6 IRON 7.70E+03 3.90E+04 MG/KG AOCHSS003 32/32 1.06 - 2.5 3.90E+04 NA 2.35E+03 NC NA NA YES ASL

7439-92-1 LEAD 4.43E+00 J 6.30E+01 MG/KG AOCHSB009 32/32 0.16 - 0.221 6.30E+01 NA 4.00E+02 NC NA NA NO BSL

Qualifier Qualifier

Minimum [1] Maximum [1]

Concentration Concentration
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Table 2.1

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

AOC H - Old Power Plant/Fire Training Area Site

NASD, Vieques Island, Puerto Rico

Scenario Timeframe: Current/Future

Medium: Surface Soil

Exposure Medium: Surface Soil

Exposure CAS Chemical Units Location Detection Range of Concentration [2] Background [3] Screening [4] Potential Potential COPC Rationale for [5]

Point Number of Maximum Frequency Detection Used for Value Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant

Concentration Limits Screening Value Source Deletion

or Selection

Qualifier Qualifier

Minimum [1] Maximum [1]

Concentration Concentration

7439-95-4 MAGNESIUM 1.63E+03 8.40E+03 MG/KG AOCHSB003 32/32 0.13 - 1.32 8.40E+03 NA NA NA NA NO NUT

7439-96-5 MANGANESE 1.40E+02 7.20E+02 MG/KG AOCHSB010 32/32 0.0189 - 0.0479 7.20E+02 NA 1.76E+02 NC NA NA YES ASL

7439-97-6 MERCURY 4.90E-03 J 6.25E-02 MG/KG NDAHSS25 32/32 0.00135 - 0.0025 6.25E-02 NA 6.11E-01 NC NA NA NO BSL

7440-02-0 NICKEL 3.26E+00 J 2.60E+01 MG/KG AOCHSS003 32/32 0.0516 - 0.09 2.60E+01 NA 1.56E+02 NC 7.00E+01 SSL NO BSL

7440-09-7 POTASSIUM 7.21E+02 J 3.40E+03 MG/KG AOCHSB003 32/32 2.56 - 3.25 3.40E+03 NA NA NA NA NO NUT

7782-49-2 SELENIUM 2.34E-01 J 1.40E+00 MG/KG AOCHSB005 22/32 0.183 - 0.46 1.40E+00 NA 3.91E+01 NC 3.00E+00 SSL NO BSL

7440-22-4 SILVER 3.46E-02 J 1.70E-01 J MG/KG AOCHSB007 12/32 0.0222 - 0.05 1.70E-01 NA 3.91E+01 NC 2.00E+01 SSL NO BSL

7440-23-5 SODIUM 1.10E+02 J 5.90E+02 J MG/KG AOCHSB003 32/32 1.45 - 20 5.90E+02 NA NA NA NA NO NUT

7440-28-0 THALLIUM 2.87E-01 J 1.16E+00 J MG/KG NDAHSS18 13/32 0.112 - 0.34 1.16E+00 NA 5.16E-01 NC NA NA YES ASL

7440-62-2 VANADIUM 2.10E+01 6.30E+01 MG/KG AOCHSS001 32/32 0.0335 - 0.07 6.30E+01 NA 5.47E+01 NC 3.00E+03 SSL YES ASL

7440-66-6 ZINC 3.15E+01 2.60E+02 MG/KG AOCHSS003 32/32 0.0596 - 0.5 2.60E+02 NA 2.35E+03 NC 6.20E+03 SSL NO BSL

[1] Minimum/Maximum detected concentrations. SSL = Soil Screening Level; Dilution Attenuation Factor = 10 (USEPA, October 2002)

[2] Maximum concentration is used for screening. COPC = Chemical of Potential Concern

[3] Background values not available. ARAR/TBC = Applicable or Relevant and Appropriate Requirement/

[4] EPA Region 9 PRGs Table, October 1, 2002, U.S. EPA Region 9. To Be Considered

PRG value for xylenes used as surrogate for m,p-xylene and o-xylene. J = Estimated Value

PRG value for 2-methylnaphthalene calculated using provisional reference dose and methods described in CA = Carcinogenic

Region 9 PRGs Table Users Guide/Technical Background Document, October 1, 2002, U.S. EPA Region 9. NC = Noncarcinogenic

PRG value for 2-nitroaniline used as surrogate for 3-nitroaniline. CA* (where: NC < 100X CA)

PRG value for pyrene used as surrogate for benzo(g,h,i)perylene and phenanthrene. CA**(where: NC < 10X CA)

PRG value for chromium VI used for total chromium.

PRG value for mercury chloride used as surrogate for mercury.

Lead screening toxicity value is 400 mg/kg, the EPA residential soil screening level for lead.

[5] Rationale Codes

Selection Reason: Above Screening Levels (ASL)

Deletion Reason: No Toxicity Information (NTX)

Essential Nutrient (NUT)

Below Screening Level (BSL)
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Table 2.2

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

AOC H - Old Power Plant/Fire Training Area Site

NASD, Vieques Island, Puerto Rico

Scenario Timeframe: Current/Future

Medium: Subsurface Soil

Exposure Medium: Subsurface Soil

Exposure CAS Chemical Units Location Detection Range of Concentration [2] Background [3] Screening [4] Potential Potential COPC Rationale for [5]

Point Number of Maximum Frequency Detection Used for Value Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant

Concentration Limits Screening Value Source Deletion

or Selection

AOC H Subsurface Soil 75-35-4 1,1-DICHLOROETHENE 4.50E-04 J 7.80E-04 J MG/KG AOCHSB009 5/19 0.00032 - 0.00045 7.80E-04 NA 4.13E+01 NC 3.00E-02 SSL NO BSL

107-06-2 1,2-DICHLOROETHANE 2.00E-03 J 2.00E-03 J MG/KG AOCHSB015 1/19 0.00017 - 0.00024 2.00E-03 NA 6.03E-01 CA* 1.00E-02 SSL NO BSL

75-09-2 METHYLENE CHLORIDE 5.80E-04 J 5.80E-04 J MG/KG AOCHSB006 1/19 0.00026 - 0.00036 5.80E-04 NA 2.05E+01 CA 1.00E-02 SSL NO BSL

127-18-4 TETRACHLOROETHYLENE(PCE) 3.10E-04 J 1.60E-03 J MG/KG AOCHSB003 2/19 0.00018 - 0.00025 1.60E-03 NA 3.42E+00 CA* 3.00E-02 SSL NO BSL

108-88-3 TOLUENE 4.00E-04 J 4.00E-04 J MG/KG AOCHSB011 1/19 0.00016 - 0.00023 4.00E-04 NA 5.20E+02 SAT 6.00E+00 SSL NO BSL

79-01-6 TRICHLOROETHYLENE (TCE) 3.40E-04 J 3.40E-04 J MG/KG AOCHSB011 1/19 0.00023 - 0.00032 3.40E-04 NA 1.15E-01 CA 3.00E-02 SSL NO BSL

91-57-6 2-METHYLNAPHTHALENE 1.76E-01 J 1.76E-01 J MG/KG AOCHSB008 1/32 0.023 - 0.153 1.76E-01 NA NO BSL

56-55-3 BENZO(a)ANTHRACENE 6.80E-02 J 6.80E-02 J MG/KG AOCHSB008 1/32 0.02 - 0.135 6.80E-02 NA 2.11E+00 CA 8.00E-01 SSL NO BSL

50-32-8 BENZO(a)PYRENE 7.10E-02 J 7.10E-02 J MG/KG AOCHSB008 1/32 0.0215 - 0.174 7.10E-02 NA 2.11E-01 CA 4.00E+00 SSL NO BSL

205-99-2 BENZO(b)FLUORANTHENE 1.04E-01 J 1.04E-01 J MG/KG AOCHSB008 1/32 0.0164 - 0.153 1.04E-01 NA 2.11E+00 CA 2.00E+00 SSL NO BSL

207-08-9 BENZO(k)FLUORANTHENE 8.80E-02 J 8.80E-02 J MG/KG AOCHSB008 1/32 0.0174 - 0.185 8.80E-02 NA 2.11E+01 CA 2.00E+01 SSL NO BSL

218-01-9 CHRYSENE 1.21E-01 J 1.21E-01 J MG/KG AOCHSB008 1/32 0.0205 - 0.148 1.21E-01 NA 2.11E+02 CA 8.00E+01 SSL NO BSL

132-64-9 DIBENZOFURAN 5.10E-02 J 5.10E-02 J MG/KG AOCHSB008 1/32 0.02 - 0.135 5.10E-02 NA 3.13E+02 NC NA NA NO BSL

206-44-0 FLUORANTHENE 8.90E-02 J 8.90E-02 J MG/KG AOCHSB008 1/32 0.0184 - 0.161 8.90E-02 NA 2.20E+03 NC 2.10E+03 SSL NO BSL

91-20-3 NAPHTHALENE 9.00E-02 J 9.00E-02 J MG/KG AOCHSB008 1/32 0.028 - 0.192 9.00E-02 NA 1.88E+01 NC 4.00E+01 SSL NO BSL

85-01-8 PHENANTHRENE 1.44E-01 J 1.44E-01 J MG/KG AOCHSB008 1/32 0.0174 - 0.151 1.44E-01 NA 2.91E+03 NC 2.10E+03 SSL NO BSL

129-00-0 PYRENE 9.70E-02 J 9.70E-02 J MG/KG AOCHSB008 1/32 0.022 - 0.146 9.70E-02 NA 2.91E+03 NC 2.10E+03 SSL NO BSL

72-54-8 p,p'-DDD 1.90E-04 J 1.30E-02 MG/KG AOCHSB012 6/31 0.00013 - 0.0015 1.30E-02 NA 9.95E+00 CA 8.00E+00 SSL NO BSL

72-55-9 p,p'-DDE 1.40E-04 J 7.64E-01 J MG/KG AOCHSB001 18/32 0.000055 - 0.034 7.64E-01 NA 7.02E+00 CA 3.00E+01 SSL NO BSL

50-29-3 p,p'-DDT 4.80E-04 J 9.28E-01 J MG/KG AOCHSB001 8/32 0.0002 - 0.039 9.28E-01 NA 7.02E+00 CA* 2.00E+01 SSL NO BSL

7429-90-5 ALUMINUM 2.11E+03 1.10E+04 MG/KG AOCHSB009 32/32 1.38 - 9.5 1.10E+04 NA 1.00E+05 MAX NA NA NO BSL

7440-36-0 ANTIMONY 1.40E-01 J 9.00E-01 J MG/KG AOCHSB001 17/32 0.0889 - 0.24 9.00E-01 NA 4.09E+01 NC 3.00E+00 SSL NO BSL

7440-38-2 ARSENIC 1.61E-01 J 2.40E+01 MG/KG AOCHSB001 22/32 0.13 - 0.29 2.40E+01 NA 1.59E+00 CA NA NA YES ASL

7440-39-3 BARIUM 2.00E+01 J 2.00E+02 MG/KG AOCHSB007 32/32 0.00857 - 0.0103 2.00E+02 NA 6.66E+03 NC 8.20E+02 SSL NO BSL

7440-41-7 BERYLLIUM 4.79E-02 J 4.80E-01 J MG/KG AOCHSB009 26/32 0.0135 - 0.03 4.80E-01 NA 1.94E+03 CA** 3.00E+01 SSL NO BSL

7440-43-9 CADMIUM 3.67E-02 J 2.19E-01 J MG/KG NDAHSB18 3/32 0.0118 - 0.02 2.19E-01 NA 4.51E+01 NC 4.00E+00 SSL NO BSL

7440-70-2 CALCIUM 1.07E+03 3.40E+04 MG/KG AOCHSB008 32/32 2.63 - 3.16 3.40E+04 NA NA NA NA NO NUT

7440-47-3 CHROMIUM, TOTAL 3.28E+00 2.70E+01 MG/KG AOCHSB009 32/32 0.038 - 0.08 2.70E+01 NA 6.40E+01 CA 2.00E+01 SSL NO BSL

7440-48-4 COBALT 2.20E+00 J 1.60E+01 MG/KG AOCHSB007 32/32 0.0308 - 0.04 1.60E+01 NA 1.92E+03 CA* NA NA NO BSL

7440-50-8 COPPER 7.00E+00 5.00E+01 MG/KG AOCHSB008 32/32 0.0603 - 0.08 5.00E+01 NA 4.09E+03 NC NA NA NO BSL

7439-89-6 IRON 6.66E+03 J 2.80E+04 MG/KG AOCHSB009 32/32 1.07 - 2.5 2.80E+04 NA 1.00E+05 MAX NA NA NO BSL

7439-92-1 LEAD 7.50E-01 4.80E+01 MG/KG AOCHSB008 32/32 0.16 - 0.213 4.80E+01 NA 7.50E+02 NC NA NA NO BSL

7439-95-4 MAGNESIUM 7.48E+02 J 4.20E+03 MG/KG AOCHSB009 32/32 0.13 - 1.27 4.20E+03 NA NA NA NA NO NUT

7439-96-5 MANGANESE 8.04E+01 1.00E+03 MG/KG AOCHSB007 32/32 0.0191 - 0.0461 1.00E+03 NA 1.95E+03 NC NA NA NO BSL

7439-97-6 MERCURY 3.18E-03 J 7.19E-02 J MG/KG NDAHSB18 24/32 0.00124 - 0.0025 7.19E-02 NA 6.16E+00 NC NA NA NO BSL

7440-02-0 NICKEL 1.13E+00 J 9.20E+00 J MG/KG AOCHSB009 32/32 0.0523 - 0.09 9.20E+00 NA 2.04E+03 NC 7.00E+01 SSL NO BSL

7440-09-7 POTASSIUM 4.40E+02 J 2.70E+03 MG/KG AOCHSB003 32/32 2.59 - 3.13 2.70E+03 NA NA NA NA NO NUT

7782-49-2 SELENIUM 1.99E-01 J 1.30E+00 MG/KG AOCHSB003 25/32 0.186 - 0.46 1.30E+00 NA 5.11E+02 NC 3.00E+00 SSL NO BSL

7440-22-4 SILVER 2.42E-02 J 4.37E-02 J MG/KG NDAHSB17 4/32 0.0225 - 0.05 4.37E-02 NA 5.11E+02 NC 2.00E+01 SSL NO BSL

Qualifier Qualifier

Minimum [1] Maximum [1]

Concentration Concentration
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Table 2.2

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

AOC H - Old Power Plant/Fire Training Area Site

NASD, Vieques Island, Puerto Rico

Scenario Timeframe: Current/Future

Medium: Subsurface Soil

Exposure Medium: Subsurface Soil

Exposure CAS Chemical Units Location Detection Range of Concentration [2] Background [3] Screening [4] Potential Potential COPC Rationale for [5]

Point Number of Maximum Frequency Detection Used for Value Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant

Concentration Limits Screening Value Source Deletion

or Selection

Qualifier Qualifier

Minimum [1] Maximum [1]

Concentration Concentration

7440-23-5 SODIUM 4.30E+01 J 8.50E+02 J MG/KG AOCHSB009 32/32 1.47 - 20 8.50E+02 NA NA NA NA NO NUT

7440-28-0 THALLIUM 2.40E-01 J 9.54E-01 J MG/KG NDAHSB29 14/32 0.114 - 0.34 9.54E-01 NA 6.75E+00 NC NA NA NO BSL

7440-62-2 VANADIUM 1.90E+01 7.90E+01 MG/KG AOCHSB009 32/32 0.034 - 0.07 7.90E+01 NA 7.15E+02 NC 3.00E+03 SSL NO BSL

7440-66-6 ZINC 8.80E+00 1.55E+02 J MG/KG NDAHSB18 32/32 0.0604 - 0.5 1.55E+02 NA 1.00E+05 MAX 6.20E+03 SSL NO BSL

[1] Minimum/Maximum detected concentrations. SSL = Soil Screening Level; Dilution Attenuation Factor = 10 (USEPA, October 2002)

[2] Maximum concentration is used for screening. COPC = Chemical of Potential Concern

[3] Background values not available. ARAR/TBC = Applicable or Relevant and Appropriate Requirement/

[4] EPA Region 9 PRGs Table, October 1, 2002, U.S. EPA Region 9. To Be Considered

PRG value for xylenes used as surrogate for m,p-xylene and o-xylene. J = Estimated Value

PRG value for 2-methylnaphthalene calculated using provisional reference dose and methods described in CA = Carcinogenic

Region 9 PRGs Table Users Guide/Technical Background Document, October 1, 2002, U.S. EPA Region 9. NC = Noncarcinogenic

PRG value for 2-nitroaniline used as surrogate for 3-nitroaniline. CA* (where: NC < 100X CA)

PRG value for pyrene used as surrogate for phenanthrene. CA**(where: NC < 10X CA)

PRG value for chromium VI used for total chromium. MAX = Ceiling Limit

PRG value for mercury chloride used as surrogate for mercury.

Lead screening toxicity value is 750 mg/kg, the EPA industrial soil screening level for lead.

[5] Rationale Codes

Selection Reason: Above Screening Levels (ASL)

Deletion Reason: No Toxicity Information (NTX)

Essential Nutrient (NUT)

Below Screening Level (BSL)
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Table 2.3

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

AOC H - Old Power Plant/Fire Training Area Site

NASD, Vieques Island, Puerto Rico

Scenario Timeframe: Current/Future

Medium: Groundwater

Exposure Medium: Groundwater

Exposure CAS Chemical Units Location Detection Range of Concentration [2] Background [3] Screening [4] Potential Potential COPC Rationale for [5]

Point Number of Maximum Frequency Detection Used for Value Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant

Concentration Limits Screening Value Source Deletion

or Selection

AOC H Groundwater 108-88-3 TOLUENE 1.00E+00 1.30E+00 µg/L AOC-H-MW01, AOC-H-MW02 4/4 0.28 - 0.28 1.30E+00 NA 7.23E+01 NC 1.00E+03 MCL NO BSL

106-47-8 4-CHLOROANILINE 9.90E+00 9.90E+00 µg/L NDAHMW05 1/9 0.35 - 0.4 9.90E+00 NA 1.46E+01 NC NA NA NO BSL

105-60-2 CAPROLACTAM 6.00E+00 J 6.20E+00 J µg/L NDAHMW01 2/2 0.3 - 0.3 6.20E+00 NA 1.82E+03 NC NA NA NO BSL

72-54-8 p,p'-DDD 3.90E-01 4.20E-01 J µg/L AOC-H-MW02 3/9 0.004 - 0.028 4.20E-01 NA 2.80E-01 CA NA NA YES ASL

72-55-9 p,p'-DDE 1.80E-02 J 2.20E-02 J µg/L AOC-H-MW02 2/9 0.0056 - 0.014 2.20E-02 NA 1.98E-01 CA NA NA NO BSL

50-29-3 p,p'-DDT 2.80E-02 J 2.80E-02 J µg/L AOC-H-MW04 1/9 0.0044 - 0.028 2.80E-02 NA 1.98E-01 CA* NA NA NO BSL

7429-90-5 ALUMINUM 1.12E+02 J 9.10E+03 µg/L AOC-H-MW02 9/9 35 - 350 9.10E+03 NA 3.65E+03 NC 5.00E+01 NSDWS YES ASL

7440-36-0 ANTIMONY 2.62E+00 J 5.40E+00 J µg/L AOC-H-MW04 2/9 2.4 - 25 5.40E+00 NA 1.46E+00 NC 6.00E+00 MCL YES ASL

7440-38-2 ARSENIC 6.30E+00 J 6.30E+00 J µg/L AOC-H-MW02 1/9 2.04 - 20.4 6.30E+00 NA 4.48E-02 CA 1.00E+01 MCL YES ASL

7440-39-3 BARIUM 6.31E+01 J 4.90E+02 µg/L AOC-H-MW02 9/9 0.13 - 4.91 4.90E+02 NA 2.55E+02 NC 2.00E+03 MCL YES ASL

7440-43-9 CADMIUM 4.08E-01 J 4.46E+00 J µg/L NDAHMW07 3/9 0.27 - 3.56 4.46E+00 NA 1.82E+00 NC 5.00E+00 MCL YES ASL

7440-70-2 CALCIUM 1.68E+04 7.19E+05 µg/L NDAHMW05 9/9 28 - 325 7.19E+05 NA NA NA NA NO NUT

7440-47-3 CHROMIUM, TOTAL 5.20E+00 J 1.50E+01 µg/L AOC-H-MW02 5/9 0.57 - 5.7 1.50E+01 NA 1.09E+01 NC 1.00E+02 MCL YES ASL

7440-48-4 COBALT 5.10E+00 J 3.33E+01 J µg/L NDAHMW07 7/9 0.43 - 5.69 3.33E+01 NA 7.30E+01 NC NA NA NO BSL

7440-50-8 COPPER 1.41E+01 J 2.50E+01 µg/L AOC-H-MW02 4/9 0.8 - 11.7 2.50E+01 NA 1.46E+02 NC 1.30E+03 AL NO BSL

7439-89-6 IRON 8.30E+01 J 1.10E+04 µg/L AOC-H-MW02 7/9 16.7 - 167 1.10E+04 NA 1.09E+03 NC 3.00E+02 NSDWS YES ASL

7439-95-4 MAGNESIUM 1.29E+04 9.63E+05 µg/L NDAHMW07 9/9 5.23 - 52.3 9.63E+05 NA NA NA NA NO NUT

7439-96-5 MANGANESE 2.50E+02 1.48E+04 µg/L NDAHMW05 9/9 0.167 - 1.67 1.48E+04 NA 8.76E+01 NC 5.00E+01 NSDWS YES ASL

7439-97-6 MERCURY 1.65E-02 J 2.40E-02 J µg/L NDAHMW07 2/9 0.0162 - 0.025 2.40E-02 NA 3.65E-01 NC 2.00E+00 MCL NO BSL

7440-02-0 NICKEL 1.47E+00 J 5.90E+01 µg/L AOC-H-MW02 8/9 0.93 - 9.97 5.90E+01 NA 7.30E+01 NC NA NA NO BSL

7440-09-7 POTASSIUM 1.87E+03 J 2.83E+05 J µg/L NDAHMW07 9/9 11.5 - 115 2.83E+05 NA NA NA NA NO NUT

7440-22-4 SILVER 5.27E-01 J 4.90E+00 J µg/L NDAHMW07 2/9 0.472 - 4.72 4.90E+00 NA 1.82E+01 NC 1.00E+02 NSDWS NO BSL

7440-23-5 SODIUM 1.63E+05 6.95E+06 µg/L NDAHMW07 9/9 22.7 - 227 6.95E+06 NA NA NA NA NO NUT

7440-28-0 THALLIUM 3.28E+00 J 4.42E+01 J µg/L NDAHMW07 6/9 2.54 - 25.4 4.42E+01 NA 2.41E-01 NC 2.00E+00 MCL YES ASL

7440-62-2 VANADIUM 6.00E+00 J 7.00E+01 µg/L AOC-H-MW02 7/9 0.447 - 4.47 7.00E+01 NA 2.55E+01 NC NA NA YES ASL

7440-66-6 ZINC 8.08E-01 J 3.30E+01 µg/L AOC-H-MW02 5/9 0.409 - 5 3.30E+01 NA 1.09E+03 NC 5.00E+03 NSDWS NO BSL

7429-90-5 ALUMINUM, DISSOLVED 4.77E+01 J 4.38E+02 J µg/L NDAHMW07 4/9 35 - 350 4.38E+02 NA 3.65E+03 NC 2.00E+02 NSDWS NO BSL

7440-36-0 ANTIMONY, DISSOLVED 5.40E+00 J 5.40E+00 J µg/L AOC-H-MW04 1/9 2.4 - 25 5.40E+00 NA 1.46E+00 NC 6.00E+00 MCL YES ASL

7440-39-3 BARIUM, DISSOLVED 5.10E+01 J 4.60E+02 µg/L AOC-H-MW02 9/9 0.13 - 4.91 4.60E+02 NA 2.55E+02 NC 2.00E+03 MCL YES ASL

7440-43-9 CADMIUM, DISSOLVED 4.99E+00 J 6.30E+00 J µg/L NDAHMW05 3/9 0.27 - 3.56 6.30E+00 NA 1.82E+00 NC 5.00E+00 MCL YES ASL

7440-70-2 CALCIUM, DISSOLVED 1.51E+04 7.12E+05 µg/L NDAHMW05 9/9 28 - 325 7.12E+05 NA NA NA NA NO NUT

7440-47-3 CHROMIUM, DISSOLVED 8.10E-01 J 7.91E+00 J µg/L NDAHMW02 3/9 0.57 - 5.7 7.91E+00 NA 1.09E+01 NC 1.00E+02 MCL NO BSL

7440-48-4 COBALT, DISSOLVED 6.26E-01 J 4.04E+01 J µg/L NDAHMW07 4/9 0.43 - 5.69 4.04E+01 NA 7.30E+01 NC NA NA NO BSL

7440-50-8 COPPER, DISSOLVED 4.58E+00 J 4.58E+00 J µg/L NDAHMW01 1/9 0.8 - 11.7 4.58E+00 NA 1.46E+02 NC 1.30E+03 AL NO BSL

7439-89-6 IRON, DISSOLVED 1.69E+01 J 4.18E+03 µg/L NDAHMW05 4/9 16.7 - 167 4.18E+03 NA 1.09E+03 NC 3.00E+02 NSDWS YES ASL

7439-92-1 LEAD, DISSOLVED 1.78E+00 J 1.78E+00 J µg/L NDAHMW01 1/9 1.6 - 17.6 1.78E+00 NA NA 1.50E+01 AL NO BSL

7439-95-4 MAGNESIUM, DISSOLVED 1.03E+04 1.02E+06 µg/L NDAHMW07 9/9 5.23 - 52.3 1.02E+06 NA NA NA NA NO NUT

7439-96-5 MANGANESE, DISSOLVED 4.11E+01 1.54E+04 µg/L NDAHMW05 9/9 0.167 - 1.67 1.54E+04 NA 8.76E+01 NC 5.00E+00 NSDWS YES ASL

7439-97-6 MERCURY, DISSOLVED 1.94E-02 J 1.94E-02 J µg/L NDAHMW07 1/9 0.0162 - 0.025 1.94E-02 NA 3.65E-01 NC 2.00E+00 MCL NO BSL

Qualifier Qualifier

Minimum [1] Maximum [1]

Concentration Concentration
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Table 2.3

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

AOC H - Old Power Plant/Fire Training Area Site

NASD, Vieques Island, Puerto Rico

Scenario Timeframe: Current/Future

Medium: Groundwater

Exposure Medium: Groundwater

Exposure CAS Chemical Units Location Detection Range of Concentration [2] Background [3] Screening [4] Potential Potential COPC Rationale for [5]

Point Number of Maximum Frequency Detection Used for Value Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant

Concentration Limits Screening Value Source Deletion

or Selection

Qualifier Qualifier

Minimum [1] Maximum [1]

Concentration Concentration

7440-02-0 NICKEL, DISSOLVED 7.70E+00 J 1.76E+01 J µg/L NDAHMW02 3/9 0.93 - 9.97 1.76E+01 NA 7.30E+01 NC NA NA NO BSL

7440-09-7 POTASSIUM, DISSOLVED 2.17E+03 J 2.94E+05 J µg/L NDAHMW07 9/9 11.5 - 115 2.94E+05 NA NA NA NA NO NUT

7782-49-2 SELENIUM, DISSOLVED 3.56E+00 J 3.73E+00 J µg/L NDAHMW01 2/9 2.1 - 21 3.73E+00 NA 1.82E+01 NC 5.00E+01 MCL NO BSL

7440-22-4 SILVER, DISSOLVED 7.15E+00 J 7.15E+00 J µg/L NDAHMW07 1/9 0.472 - 4.72 7.15E+00 NA 1.82E+01 NC 1.00E+02 NSDWS NO BSL

7440-23-5 SODIUM, DISSOLVED 1.63E+05 7.20E+06 µg/L NDAHMW07 9/9 22.7 - 227 7.20E+06 NA NA NA NA NO NUT

7440-28-0 THALLIUM, DISSOLVED 9.00E+00 J 2.62E+01 J µg/L NDAHMW05 2/9 2.54 - 25.4 2.62E+01 NA 2.41E-01 NC 2.00E+00 MCL YES ASL

7440-62-2 VANADIUM, DISSOLVED 2.80E+00 J 2.00E+01 J µg/L AOC-H-MW01 6/9 0.447 - 4.47 2.00E+01 NA 2.55E+01 NC NA NA NO BSL

7440-66-6 ZINC, DISSOLVED 4.89E-01 J 1.66E+00 J µg/L NDAHMW01 2/9 0.409 - 5 1.66E+00 NA 1.09E+03 NC 5.00E+03 NSDWS NO BSL

[1] Minimum/Maximum detected concentrations. MCL = Maximum Contaminant Level from EPA's National Primary Drinking Water Standards

[2] Maximum concentration is used for screening. The highest level of a contaminant that is allowed in drinking water. MCLs are set

[3] Background values not available. as close to MCLGs as feasible using the best available treatment technology and

[4] EPA Region 9 PRGs Table, October 1, 2002, U.S. EPA Region 9. taking cost into consideration. MCLs are enforceable standards.

PRG value for chromium VI used for total chromium. NSDWS = National Secondary Drinking Water Standards are non-enforceable guidelines

PRG value for mercury chloride used as surrogate for mercury. regulating contaminants that may cause cosmetic effects (such as skin or tooth

Lead action level is 15 µg/L. discoloration) or aesthetic effects (such as taste, odor, or color) in drinking water.

[5] Rationale Codes AL = Action Level

Selection Reason: Above Screening Levels (ASL) COPC = Chemical of Potential Concern

Deletion Reason: No Toxicity Information (NTX) ARAR/TBC = Applicable or Relevant and Appropriate Requirement/

Essential Nutrient (NUT) To Be Considered

Below Screening Level (BSL) J = Estimated Value

CA = Carcinogenic

NC = Noncarcinogenic

CA* (where: NC < 100X CA)
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Table 2.4

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

AOC H - Old Power Plant/Fire Training Area Site

NASD, Vieques Island, Puerto Rico

Scenario Timeframe: Current/Future

Medium: Sediment

Exposure Medium: Sediment

Exposure CAS Chemical Units Location Detection Range of Concentration [2] Background [3] Screening [4] Potential Potential COPC Rationale for [5]

Point Number of Maximum Frequency Detection Used for Value Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant

Concentration Limits Screening Value Source Deletion

or Selection

AOC H Sediment 72-55-9 p,p'-DDE 1.20E-04 J 1.20E-04 J MG/KG NDAHSD04 1/4 0.00007 - 0.000073 1.20E-04 NA 1.72E+00 CA 3.00E+01 SSL NO BSL

7429-90-5 ALUMINUM 1.88E+03 = 3.32E+03 = MG/KG NDAHSD01 4/4 1.22 - 1.41 3.32E+03 NA 7.61E+03 NC NA NA NO BSL

7440-36-0 ANTIMONY 1.07E-01 J 3.33E-01 J MG/KG NDAHSD01 2/4 0.078 - 0.0908 3.33E-01 NA 3.13E+00 NC 3.00E+00 SSL NO BSL

7440-38-2 ARSENIC 2.02E-01 J 8.82E-01 J MG/KG NDAHSD01 3/4 0.114 - 0.132 8.82E-01 NA 3.90E-01 CA* 1.00E+01 SSL YES BSL

7440-39-3 BARIUM 6.00E+00 J 5.72E+01 = MG/KG NDAHSD02 4/4 0.00752 - 0.00875 5.72E+01 NA 5.37E+02 NC 8.20E+02 SSL NO BSL

7440-41-7 BERYLLIUM 3.79E-02 J 6.47E-02 J MG/KG NDAHSD02 4/4 0.0119 - 0.0138 6.47E-02 NA 1.54E+01 NC 3.00E+01 SSL NO BSL

7440-70-2 CALCIUM 8.90E+02 = 2.66E+03 = MG/KG NDAHSD02 4/4 2.42 - 12.1 2.66E+03 NA NA NA NA NO NUT

7440-47-3 CHROMIUM, TOTAL 3.11E+00 = 1.34E+01 J MG/KG NDAHSD01 4/4 0.0334 - 0.0388 1.34E+01 NA 3.01E+01 CA** 2.00E+01 SSL NO BSL

7440-48-4 COBALT 2.31E+00 J 4.27E+00 J MG/KG NDAHSD04 4/4 0.027 - 0.0314 4.27E+00 NA 9.03E+02 CA** NA NA NO BSL

7440-50-8 COPPER 6.15E+00 = 9.76E+00 = MG/KG NDAHSD02 4/4 0.0529 - 0.0616 9.76E+00 NA 3.13E+02 NC NA NA NO BSL

7439-89-6 IRON 6.04E+03 = 8.62E+03 = MG/KG NDAHSD04 4/4 0.942 - 1.1 8.62E+03 NA 2.35E+03 NC NA NA YES BSL

7439-92-1 LEAD 8.53E-01 = 1.49E+00 = MG/KG NDAHSD02 4/4 0.155 - 0.181 1.49E+00 NA 4.00E+02 NC NA NA NO BSL

7439-95-4 MAGNESIUM 1.14E+03 = 3.43E+03 = MG/KG NDAHSD01 4/4 0.928 - 1.08 3.43E+03 NA NA NA NA NO NUT

7439-96-5 MANGANESE 6.21E+01 = 1.09E+02 = MG/KG NDAHSD02 4/4 0.0168 - 0.0195 1.09E+02 NA 1.76E+02 NC NA NA NO BSL

7439-97-6 MERCURY 1.81E-03 J 1.27E-02 J MG/KG NDAHSD02 3/4 0.00108 - 0.00139 1.27E-02 NA 6.11E-01 NC NA NA NO BSL

7440-02-0 NICKEL 1.28E+00 J 4.39E+00 J MG/KG NDAHSD01 4/4 0.0459 - 0.0534 4.39E+00 NA 1.56E+02 NC 7.00E+01 SSL NO BSL

7440-09-7 POTASSIUM 7.16E+02 J 1.09E+03 = MG/KG NDAHSD04 4/4 2.28 - 2.65 1.09E+03 NA NA NA NA NO NUT

7440-22-4 SILVER 2.68E-02 J 2.68E-02 J MG/KG NDAHSD04 1/4 0.0197 - 0.023 2.68E-02 NA 3.91E+01 NC 2.00E+01 SSL NO BSL

7440-23-5 SODIUM 2.34E+03 = 3.29E+03 = MG/KG NDAHSD01 4/4 1.29 - 1.5 3.29E+03 NA NA NA NA NO NUT

7440-28-0 THALLIUM 4.22E-01 J 4.94E-01 J MG/KG NDAHSD02 3/4 0.0998 - 0.116 4.94E-01 NA 5.16E-01 NC NA NA YES BSL

7440-62-2 VANADIUM 1.73E+01 = 2.69E+01 = MG/KG NDAHSD02 4/4 0.0298 - 0.0347 2.69E+01 NA 5.47E+01 NC 3.00E+03 SSL NO BSL

7440-66-6 ZINC 7.31E+00 = 1.36E+01 = MG/KG NDAHSD04 4/4 0.053 - 0.0616 1.36E+01 NA 2.35E+03 NC 6.20E+03 SSL NO BSL

[1] Minimum/Maximum detected concentrations. SSL = Soil Screening Level; Dilution Attenuation Factor = 10 (USEPA, October 2002)

[2] Maximum concentration is used for screening. COPC = Chemical of Potential Concern

[3] Background values not available. ARAR/TBC = Applicable or Relevant and Appropriate Requirement/

[4] EPA Region 9 PRGs Table, October 1, 2002, U.S. EPA Region 9. To Be Considered

PRG value for chromium VI used for total chromium. J = Estimated Value

PRG value for mercury chloride used as surrogate for mercury. NC = Noncarcinogenic

Lead screening toxicity value is 400 mg/kg, the EPA residential soil screening level for lead. CA = Carcinogenic

[5] Rationale Codes CA**(where: NC < 10X CA)

Selection Reason: Above Screening Levels (ASL)

Deletion Reason: No Toxicity Information (NTX)

Essential Nutrient (NUT)

Below Screening Level (BSL)

Qualifier Qualifier

Minimum [1] Maximum [1]

Concentration Concentration
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Table 2.4

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

AOC H - Old Power Plant/Fire Training Area Site

NASD, Vieques Island, Puerto Rico

Scenario Timeframe: Current/Future

Medium: Sediment

Exposure Medium: Sediment

Exposure CAS Chemical Units Location Detection Range of Concentration [2] Background [3] Screening [4] Potential Potential COPC Rationale for [5]

Point Number of Maximum Frequency Detection Used for Value Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant

Concentration Limits Screening Value Source Deletion

or Selection

Qualifier Qualifier

Minimum [1] Maximum [1]

Concentration Concentration
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Table 2.5

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

AOC H - Old Power Plant/Fire Training Area Site

NASD, Vieques Island, Puerto Rico

Scenario Timeframe: Current/Future

Medium: Surface Water

Exposure Medium: Surface Water

Exposure CAS Chemical Units Location Detection Range of Concentration [2] Background [3] Screening [4] Potential Potential COPC Rationale for [5]

Point Number of Maximum Frequency Detection Used for Value Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant

Concentration Limits Screening Value Source Deletion

or Selection

AOC H Surface Water 105-60-2 CAPROLACTAM 5.20E-01 J 5.20E-01 J µg/L NDAHSW01 1/1 0.3 - 0.3 5.20E-01 NA 1.82E+03 NC NA NA NO BSL

7429-90-5 ALUMINUM 1.74E+03 J 1.74E+03 J µg/L NDAHSW02 1/4 700 - 700 1.74E+03 NA 3.65E+03 NC NA NA NO BSL

7440-38-2 ARSENIC 4.71E+01 J 4.71E+01 J µg/L NDAHSW02 1/4 40.8 - 40.8 4.71E+01 NA 4.48E-02 CA NA NA YES ASL

7440-39-3 BARIUM 1.46E+02 J 1.62E+02 J µg/L NDAHSW02 4/4 9.82 - 9.82 1.62E+02 NA 2.55E+02 NC NA NA NO BSL

7440-43-9 CADMIUM 7.70E+00 J 7.70E+00 J µg/L NDAHSW02 1/4 7.12 - 7.12 7.70E+00 NA 1.82E+00 NC NA NA YES ASL

7440-70-2 CALCIUM 3.55E+05 3.83E+05 µg/L NDAHSW03 4/4 650 - 650 3.83E+05 NA NA NA NA NO NUT

7440-47-3 CHROMIUM, TOTAL 1.62E+01 J 1.62E+01 J µg/L NDAHSW02 1/4 11.4 - 11.4 1.62E+01 NA 1.09E+01 NC NA NA YES ASL

7440-48-4 COBALT 1.96E+01 J 1.96E+01 J µg/L NDAHSW02 1/4 11.4 - 11.4 1.96E+01 NA 7.30E+01 NC NA NA NO BSL

7439-95-4 MAGNESIUM 9.61E+05 1.05E+06 µg/L NDAHSW03 4/4 105 - 105 1.05E+06 NA NA NA NA NO NUT

7439-96-5 MANGANESE 3.85E+02 6.54E+02 µg/L NDAHSW03 4/4 3.34 - 3.34 6.54E+02 NA 8.76E+01 NC NA NA YES ASL

7439-97-6 MERCURY 2.25E-02 J 4.30E-02 J µg/L NDAHSW03 4/4 0.0162 - 0.0162 4.30E-02 NA 3.65E-01 NC NA NA NO BSL

7440-09-7 POTASSIUM 4.70E+05 J 4.82E+05 J µg/L NDAHSW03 4/4 230 - 230 4.82E+05 NA NA NA NA NO NUT

7782-49-2 SELENIUM 6.39E+01 J 6.39E+01 J µg/L NDAHSW02 1/4 42 - 42 6.39E+01 NA 1.82E+01 NC NA NA YES ASL

7440-23-5 SODIUM 7.48E+06 7.74E+06 µg/L NDAHSW03 4/4 454 - 454 7.74E+06 NA NA NA NA NO NUT

7440-39-3 BARIUM, DISSOLVED 1.42E+02 J 1.63E+02 J µg/L NDAHSW02 4/4 9.82 - 9.82 1.63E+02 NA 2.55E+02 NC NA NA NO BSL

7440-70-2 CALCIUM, DISSOLVED 3.35E+05 3.46E+05 µg/L NDAHSW01 4/4 650 - 650 3.46E+05 NA NA NA NA NO NUT

7439-95-4 MAGNESIUM, DISSOLVED 7.40E+06 7.75E+06 µg/L NDAHSW01 4/4 454 - 454 7.75E+06 NA NA NA NA NO NUT

7439-96-5 MANGANESE, DISSOLVED 9.02E+05 9.39E+05 µg/L NDAHSW01 4/4 105 - 105 9.39E+05 NA 8.76E+01 NC NA NA YES ASL

7439-97-6 MERCURY, DISSOLVED 7.00E+01 J 4.19E+02 J µg/L NDAHSW04 4/4 3.34 - 3.34 4.19E+02 NA 3.65E-01 NC NA NA YES ASL

7440-09-7 POTASSIUM, DISSOLVED 2.24E-02 J 3.03E-02 J µg/L NDAHSW03 2/4 0.0162 - 0.0162 3.03E-02 NA NA NA NA NO NUT

7782-49-2 SELENIUM, DISSOLVED 4.60E+05 4.86E+05 µg/L NDAHSW01 4/4 230 - 230 4.86E+05 NA 1.82E+01 NC NA NA YES ASL

7440-23-5 SODIUM, DISSOLVED 6.79E+01 J 6.79E+01 J µg/L NDAHSW01 1/4 42 - 42 6.79E+01 NA NA NA NA NO NUT

[1] Minimum/Maximum detected concentrations. COPC = Chemical of Potential Concern

[2] Maximum concentration is used for screening. ARAR/TBC = Applicable or Relevant and Appropriate Requirement/

[3] Background values not available. To Be Considered

[4] EPA Region 9 PRGs Table, October 1, 2002, U.S. EPA Region 9. J = Estimated Value

PRG value for chromium VI used for total chromium. CA = Carcinogenic

PRG value for mercuric chloride used as surrogate for mercury. NC = Noncarcinogenic

[5] Rationale Codes CA* (where: NC < 100X CA)

Selection Reason: Above Screening Levels (ASL) CA**(where: NC < 10X CA)

Deletion Reason: No Toxicity Information (NTX)

Essential Nutrient (NUT)

Below Screening Level (BSL)

Qualifier Qualifier

Minimum [1] Maximum [1]

Concentration Concentration
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Table 2.6

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

AOC H - Old Power Plant/Fire Training Area Site

NASD, Vieques Island, Puerto Rico

Scenario Timeframe: Future

Medium: Total Soil (0-6 ft)

Exposure Medium: Total Soil (0-6 ft)

Exposure CAS Chemical Units Location Detection Range of Concentration [2] Background [3] Screening [4] Potential Potential COPC Rationale for [5]

Point Number of Maximum Frequency Detection Used for Value Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant

Concentration Limits Screening Value Source Deletion

or Selection

AOC H Total Soil 72-54-8 p,p'-DDD 1.90E-04 J 1.30E-02 MG/KG AOCHSB012 17 / 59 3.40E-03 - 1.80E-01 1.30E-02 NA 9.95E+00 CA 8.00E+00 SSL NO BSL

(0-6 ft) 72-55-9 p,p'-DDE 1.40E-04 J 3.99E+00 J MG/KG AOCHSB001 39 / 61 3.40E-03 - 1.77E+00 3.99E+00 NA 7.02E+00 CA 3.00E+01 SSL NO BSL

50-29-3 p,p'-DDT 4.80E-04 J 1.94E+00 J MG/KG AOCHSB001 27 / 61 3.40E-03 - 3.92E-01 1.94E+00 NA 7.02E+00 CA* 2.00E+01 SSL NO BSL

72-43-5 Methoxychlor 7.40E-04 J 7.40E-04 J MG/KG NDAHSS19 1 / 60 1.70E-02 - 1.90E-01 7.40E-04 NA 3.08E+02 NC 8.00E+01 SSL NO BSL

606-20-2 2,6-Dinitrotoluene 1.21E+00 1.23E+00 MG/KG AOCHSB013 2 / 88 1.27E-01 - 2.82E+01 1.23E+00 NA 6.16E+01 NC 3.00E-04 SSL NO BSL

91-57-6 2-Methylnaphthalene 2.80E-02 J 1.90E-01 J MG/KG AOCHSB009 6 / 61 3.38E-01 - 2.82E+01 1.90E-01 NA 3.82E+02 CA NA NA NO BSL

99-09-2 3-Nitroaniline 4.80E-02 J 4.80E-02 J MG/KG AOCHSB013 1 / 62 1.01E+00 - 8.45E+01 4.80E-02 NA 1.76E+00 NC NA NA NO BSL

101-55-3 4-Bromophenyl-phenylether 2.17E-01 J 2.67E-01 J MG/KG AOCHSB013 3 / 62 3.38E-01 - 2.82E+01 2.67E-01 NA 7.35E+00 CA NA NA NO BSL

56-55-3 Benzo(a)anthracene 2.90E-02 J 1.12E-01 J MG/KG AOCHSB004 10 / 62 3.38E-01 - 2.82E+01 1.12E-01 NA 2.11E+00 CA 8.00E-01 SSL NO BSL

50-32-8 Benzo(a)pyrene 2.57E-02 J 1.20E-01 J MG/KG AOCHSB004 15 / 62 3.38E-01 - 2.82E+01 1.20E-01 NA 2.11E-01 CA 4.00E+00 SSL NO BSL

205-99-2 Benzo(b)fluoranthene 1.87E-02 J 1.33E-01 J MG/KG AOCHSB004 19 / 62 3.38E-01 - 2.82E+01 1.33E-01 NA 2.11E+00 CA 2.00E+00 SSL NO BSL

191-24-2 Benzo(g,h,i)perylene 2.17E-02 J 6.00E-02 J MG/KG AOCHSS002 10 / 62 3.38E-01 - 2.82E+01 6.00E-02 NA 2.91E+02 NC 2.10E+03 SSL NO BSL

207-08-9 Benzo(k)fluoranthene 1.96E-02 J 1.24E-01 J MG/KG AOCHSB004 16 / 62 3.38E-01 - 2.82E+01 1.24E-01 NA 2.11E+01 CA 2.00E+01 SSL NO BSL

117-81-7 bis(2-Ethylhexyl)phthalate 7.29E-02 J 1.17E-01 J MG/KG NDAHSS24 8 / 62 3.38E-01 - 2.82E+01 1.17E-01 NA 1.23E+02 CA NA NA NO BSL

218-01-9 Chrysene 2.25E-02 J 1.55E-01 J MG/KG AOCHSB004 18 / 62 3.38E-01 - 2.82E+01 1.55E-01 NA 2.11E+02 CA 8.00E+01 SSL NO BSL

132-64-9 Dibenzofuran 2.94E-02 J 5.10E-02 J MG/KG AOCHSB008 3 / 62 3.38E-01 - 2.82E+01 5.10E-02 NA 3.13E+02 NC NA NA NO BSL

206-44-0 Fluoranthene 2.46E-02 J 1.87E-01 J MG/KG AOCHSB004 16 / 62 3.38E-01 - 2.82E+01 1.87E-01 NA 2.20E+03 NC 2.10E+03 SSL NO BSL

193-39-5 Indeno(1,2,3-cd)pyrene 2.60E-02 J 8.48E-02 J MG/KG NDAHSS24 8 / 62 3.38E-01 - 2.82E+01 8.48E-02 NA 2.11E+00 CA 7.00E+00 SSL NO BSL

78-59-1 Isophorone 1.06E-01 J 1.12E-01 J MG/KG AOCHSB012 2 / 62 3.38E-01 - 2.82E+01 1.12E-01 NA 1.81E+03 CA* 3.00E-01 SSL NO BSL

91-20-3 Naphthalene 4.24E-02 J 9.00E-02 J MG/KG AOCHSB008 3 / 61 3.38E-01 - 2.82E+01 9.00E-02 NA 1.88E+01 NC 4.00E+01 SSL NO BSL

621-64-7 N-Nitroso-di-n-propylamine 5.62E-01 J 7.17E-01 MG/KG AOCHSB013 3 / 62 3.38E-01 - 2.82E+01 7.17E-01 NA 2.46E-01 CA 2.00E-05 SSL YES ASL

85-01-8 Phenanthrene 2.11E-02 J 1.44E-01 J MG/KG AOCHSB008 8 / 62 3.38E-01 - 2.82E+01 1.44E-01 NA 2.91E+03 NC 2.10E+03 SSL NO BSL

129-00-0 Pyrene 2.82E-02 J 1.90E+00 J MG/KG AOCHSS001 17 / 62 3.38E-01 - 2.82E+01 1.90E+00 NA 2.91E+03 NC 2.10E+03 SSL NO BSL

75-35-4 1,1-Dichloroethene 4.50E-04 J 7.80E-04 J MG/KG AOCHSB009 5 / 36 1.00E-02 - 9.48E-01 7.80E-04 NA 4.13E+01 NC 3.00E-02 SSL NO BSL

107-06-2 1,2-Dichloroethane 2.00E-03 J 2.00E-03 J MG/KG AOCHSB015 1 / 36 1.00E-02 - 9.48E-01 2.00E-03 NA 6.03E-01 CA* 1.00E-02 SSL NO BSL

m&pXYLENEm,p-Xylene 5.80E-02 J 5.80E-02 J MG/KG AOCHSS001 1 / 36 1.00E-02 - 9.48E-01 5.80E-02 NA 4.20E+02 SAT 1.00E+02 SSL NO BSL

75-09-2 Methylene chloride 5.80E-04 J 5.80E-04 J MG/KG AOCHSB006 1 / 36 1.00E-02 - 9.48E-01 5.80E-04 NA 2.05E+01 CA 1.00E-02 SSL NO BSL

95-47-6 o-Xylene 2.40E-02 J 2.40E-02 J MG/KG AOCHSS001 1 / 36 1.00E-02 - 9.48E-01 2.40E-02 NA 4.20E+02 SAT 1.00E+02 SSL NO BSL

127-18-4 Tetrachloroethene 3.10E-04 J 1.60E-03 J MG/KG AOCHSB003 2 / 36 1.00E-02 - 9.48E-01 1.60E-03 NA 3.42E+00 CA* 3.00E-02 SSL NO BSL

108-88-3 Toluene 4.00E-04 J 4.00E-04 J MG/KG AOCHSB011 1 / 36 1.00E-02 - 9.48E-01 4.00E-04 NA 5.20E+02 SAT 6.00E+00 SSL NO BSL

79-01-6 Trichloroethene 3.40E-04 J 3.40E-04 J MG/KG AOCHSB011 1 / 36 1.00E-02 - 9.48E-01 3.40E-04 NA 1.15E-01 CA 3.00E-02 SSL NO BSL

1330-20-7 Xylene (total) 8.20E-02 J 8.20E-02 J MG/KG AOCHSS001 1 / 36 1.00E-02 - 9.48E-01 8.20E-02 NA 4.20E+02 SAT 1.00E+02 SSL NO BSL

7429-90-5 Aluminum 2.11E+03 1.10E+04 J MG/KG AOCHSB006, AOCHSS001 62 / 62 3.19E+01 - 4.80E+01 1.10E+04 NA 1.00E+05 MAX NA NA NO BSL

7440-36-0 Antimony 1.40E-01 J 6.30E+00 J MG/KG AOCHSS003 40 / 62 9.56E+00 - 1.40E+01 6.30E+00 NA 4.09E+01 NC 3.00E+00 SSL NO BSL

7440-38-2 Arsenic 1.61E-01 J 6.70E+01 MG/KG AOCHSB010 53 / 62 1.59E+00 - 2.40E+00 6.70E+01 NA 1.59E+00 CA NA NA YES ASL

7440-39-3 Barium 2.00E+01 J 2.90E+02 J MG/KG AOCHSB010 62 / 62 3.19E+01 - 4.80E+01 2.90E+02 NA 6.66E+03 NC 8.20E+02 SSL NO BSL

7440-41-7 Beryllium 4.79E-02 J 2.60E-01 J MG/KG AOCHSB010, AOCHSB016 45 / 62 7.97E-01 - 1.20E+00 2.60E-01 NA 1.94E+03 CA** 3.00E+01 SSL NO BSL

7440-43-9 Cadmium 3.67E-02 J 2.91E-01 J MG/KG NDAHSS26 16 / 62 7.97E-01 - 1.20E+00 2.91E-01 NA 4.51E+01 NC 4.00E+00 SSL NO BSL

7440-70-2 Calcium 1.07E+03 3.40E+04 MG/KG AOCHSB008, AOCHSS004 62 / 62 7.97E+02 - 1.20E+03 3.40E+04 NA NA NA NA NO NUT

Qualifier Qualifier

Minimum [1] Maximum [1]

Concentration Concentration
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Table 2.6

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

AOC H - Old Power Plant/Fire Training Area Site

NASD, Vieques Island, Puerto Rico

Scenario Timeframe: Future

Medium: Total Soil (0-6 ft)

Exposure Medium: Total Soil (0-6 ft)

Exposure CAS Chemical Units Location Detection Range of Concentration [2] Background [3] Screening [4] Potential Potential COPC Rationale for [5]

Point Number of Maximum Frequency Detection Used for Value Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant

Concentration Limits Screening Value Source Deletion

or Selection

Qualifier Qualifier

Minimum [1] Maximum [1]

Concentration Concentration

7440-47-3 Chromium 3.28E+00 5.00E+01 MG/KG AOCHSS001 62 / 62 1.59E+00 - 2.40E+00 5.00E+01 NA 6.40E+01 CA 2.00E+01 SSL NO BSL

7440-48-4 Cobalt 2.20E+00 J 1.60E+01 MG/KG AOCHSB007 62 / 62 7.97E+00 - 1.20E+01 1.60E+01 NA 1.92E+03 CA* NA NA NO BSL

7440-50-8 Copper 7.00E+00 1.00E+02 MG/KG AOCHSB003 62 / 62 3.98E+00 - 6.00E+00 1.00E+02 NA 4.09E+03 NC NA NA NO BSL

7439-89-6 Iron 6.66E+03 J 3.90E+04 MG/KG AOCHSS003 62 / 62 1.59E+01 - 2.40E+01 3.90E+04 NA 1.00E+05 MAX NA NA NO BSL

7439-92-1 Lead 7.50E-01 6.30E+01 MG/KG AOCHSB009 62 / 62 4.78E-01 - 7.20E-01 6.30E+01 NA 7.50E+02 NC NA NA NO BSL

7439-95-4 Magnesium 7.48E+02 J 8.40E+03 MG/KG AOCHSB003 62 / 62 7.97E+02 - 1.20E+03 8.40E+03 NA NA NA NA NO NUT

7439-96-5 Manganese 8.04E+01 1.00E+03 MG/KG AOCHSB007 62 / 62 2.39E+00 - 6.01E+00 1.00E+03 NA 1.95E+03 NC NA NA NO BSL

7439-97-6 Mercury 3.18E-03 J 7.19E-02 J MG/KG NDAHSB18 56 / 62 2.34E-02 - 4.00E-02 7.19E-02 NA 6.16E+00 NC NA NA NO BSL

7440-02-0 Nickel 1.13E+00 J 2.60E+01 MG/KG AOCHSS003 62 / 62 6.37E+00 - 9.60E+00 2.60E+01 NA 2.04E+03 NC 7.00E+01 SSL NO BSL

7440-09-7 Potassium 4.40E+02 J 3.40E+03 MG/KG AOCHSB003 62 / 62 7.97E+02 - 1.20E+03 3.40E+03 NA NA NA NA NO NUT

7782-49-2 Selenium 1.99E-01 J 1.40E+00 MG/KG AOCHSB005 45 / 62 7.97E-01 - 1.20E+00 1.40E+00 NA 5.11E+02 NC 3.00E+00 SSL NO BSL

7440-22-4 Silver 2.42E-02 J 1.70E-01 J MG/KG AOCHSB007 16 / 62 1.59E+00 - 2.40E+00 1.70E-01 NA 5.11E+02 NC 2.00E+01 SSL NO BSL

7440-23-5 Sodium 4.30E+01 J 7.37E+02 J MG/KG NDAHSB27 62 / 62 7.97E+02 - 1.20E+03 7.37E+02 NA NA NA NA NO NUT

7440-28-0 Thallium 2.40E-01 J 1.16E+00 J MG/KG NDAHSS18 26 / 62 1.59E+00 - 2.40E+00 1.16E+00 NA 6.75E+00 NC NA NA NO BSL

7440-62-2 Vanadium 1.90E+01 6.50E+01 MG/KG AOCHSB016 62 / 62 7.97E+00 - 1.20E+01 6.50E+01 NA 7.15E+02 NC 3.00E+03 SSL NO BSL

7440-66-6 Zinc 8.80E+00 2.60E+02 MG/KG AOCHSS003 62 / 62 3.19E+00 - 4.80E+00 2.60E+02 NA 1.00E+05 MAX 6.20E+03 SSL NO BSL

[1] Minimum/Maximum detected concentrations. SSL = Soil Screening Level; Dilution Attenuation Factor = 10 (USEPA, October 2002)

[2] Maximum concentration is used for screening. COPC = Chemical of Potential Concern

[3] Background values not available. ARAR/TBC = Applicable or Relevant and Appropriate Requirement/

[4] EPA Region 9 PRGs Table, October 1, 2002, U.S. EPA Region 9. To Be Considered

PRG value for xylenes used as surrogate for m,p-xylene and o-xylene. J = Estimated Value

PRG value for 2-methylnaphthalene calculated using provisional reference dose and methods described in CA = Carcinogenic

Region 9 PRGs Table Users Guide/Technical Background Document, October 1, 2002, U.S. EPA Region 9. NC = Noncarcinogenic

PRG value for 2-nitroaniline used as surrogate for 3-nitroaniline. CA* (where: NC < 100X CA)

PRG value for Bis(2-chloroisopropyl) ether used as surrogate for 4-bromophenyl-phenylether. CA**(where: NC < 10X CA)

PRG value for pyrene used as surrogate for benzo(ghi)perylene. MAX = Ceiling Limit

PRG value for pyrene used as surrogate for phenanthrene.

PRG value for chromium VI used for total chromium.

PRG value for mercury chloride used as surrogate for mercury.

[5] Rationale Codes

Selection Reason: Above Screening Levels (ASL)

Deletion Reason: Essential Nutrient (NUT)

Below Screening Level (BSL)
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Table 2.7

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

AOC H - Old Power Plant/Fire Training Area Site

NASD, Vieques Island, Puerto Rico

Scenario Timeframe: Future

Medium: Groundwater

Exposure Medium: Groundwater

Exposure CAS Chemical Units Location Detection Range of Concentration [2] Background [3] Screening [4] Potential Potential COPC Rationale for [5]

Point Number of Maximum Frequency Detection Used for Value Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant

Concentration Limits Screening Value Source Deletion

or Selection

AOC H Groundwater 108-88-3 Toluene 4.30E-01 J 1.30E+00 UG/L AOC-H-MW01, AOC-H-MW02 4 / 4 1.00E+00 - 1.00E+00 1.30E+00 NA 7.23E+01 NC 1.00E+03 MCL NO BSL

in Excavations 106-47-8 4-Chloroaniline 9.90E+00 9.90E+00 UG/L NDAHMW05 1 / 8 5.00E+00 - 5.40E+00 9.90E+00 NA 1.46E+01 NC NA NA NO BSL

105-60-2 Caprolactam 3.00E+00 J 6.00E+00 J UG/L NDAHMW05 2 / 2 5.00E+00 - 5.10E+00 6.00E+00 NA 1.82E+03 NC NA NA NO BSL

72-54-8 4,4-DDD 3.90E-01 4.20E-01 J UG/L AOC-H-MW02 3 / 8 2.00E-02 - 1.00E-01 4.20E-01 NA 2.80E-01 CA NA NA YES ASL

72-55-9 4,4-DDE 1.80E-02 J 2.20E-02 J UG/L AOC-H-MW02 2 / 8 2.00E-02 - 2.80E-02 2.20E-02 NA 1.98E-01 CA NA NA NO BSL

50-29-3 4,4-DDT 2.80E-02 J 2.80E-02 J UG/L AOC-H-MW04 1 / 8 2.00E-02 - 2.80E-02 2.80E-02 NA 1.98E-01 CA* NA NA NO BSL

7429-90-5 Aluminum 1.30E+02 J 9.10E+03 UG/L AOC-H-MW02 8 / 8 2.00E+02 - 2.00E+03 9.10E+03 NA 3.65E+03 NC 5.00E+01 NSDWS YES ASL

7440-36-0 Antimony 5.40E+00 J 5.40E+00 J UG/L AOC-H-MW04 1 / 8 6.00E+01 - 6.00E+02 5.40E+00 NA 1.46E+00 NC 6.00E+00 MCL YES ASL

7440-38-2 Arsenic 6.30E+00 J 6.30E+00 J UG/L AOC-H-MW02 1 / 8 1.00E+01 - 1.00E+02 6.30E+00 NA 4.48E-02 CA 1.00E+01 MCL YES ASL

7440-39-3 Barium 8.60E+01 J 4.90E+02 UG/L AOC-H-MW02 8 / 8 2.00E+02 - 2.00E+03 4.90E+02 NA 2.55E+02 NC 2.00E+03 MCL YES ASL

7440-43-9 Cadmium 4.35E-01 J 4.46E+00 J UG/L NDAHMW07 2 / 8 5.00E+00 - 5.00E+01 4.46E+00 NA 1.82E+00 NC 5.00E+00 MCL YES ASL

7440-70-2 Calcium 1.65E+04 7.19E+05 UG/L NDAHMW05 8 / 8 5.00E+03 - 5.00E+04 7.19E+05 NA NA NA NA NO NUT

7440-47-3 Chromium 5.20E+00 J 1.50E+01 UG/L AOC-H-MW02 5 / 8 1.00E+01 - 1.00E+02 1.50E+01 NA 1.09E+01 NC 1.00E+02 MCL YES ASL

7440-48-4 Cobalt 4.68E+00 J 3.33E+01 J UG/L NDAHMW07 7 / 8 5.00E+01 - 5.00E+02 3.33E+01 NA 7.30E+01 NC NA NA NO BSL

7440-50-8 Copper 1.26E+01 J 2.50E+01 UG/L AOC-H-MW02 4 / 8 2.50E+01 - 2.50E+02 2.50E+01 NA 1.46E+02 NC 1.30E+03 AL NO BSL

7439-89-6 Iron 4.50E+03 1.10E+04 UG/L AOC-H-MW02 6 / 8 1.00E+02 - 1.00E+03 1.10E+04 NA 1.09E+03 NC 3.00E+02 NSDWS YES ASL

7439-95-4 Magnesium 1.27E+04 9.63E+05 UG/L NDAHMW07 8 / 8 5.00E+03 - 5.00E+04 9.63E+05 NA NA NA NA NO NUT

7439-96-5 Manganese 2.50E+02 1.48E+04 UG/L NDAHMW05 8 / 8 1.50E+01 - 1.50E+02 1.48E+04 NA 8.76E+01 NC 5.00E+01 NSDWS YES ASL

7439-97-6 Mercury 1.65E-02 J 2.40E-02 J UG/L NDAHMW07 2 / 8 2.00E-01 - 2.00E-01 2.40E-02 NA 3.65E-01 NC 2.00E+00 MCL NO BSL

7440-02-0 Nickel 7.55E+00 J 5.90E+01 UG/L AOC-H-MW02 7 / 8 4.00E+01 - 4.00E+02 5.90E+01 NA 7.30E+01 NC NA NA NO BSL

7440-09-7 Potassium 4.30E+03 J 2.83E+05 J UG/L NDAHMW07 8 / 8 5.00E+03 - 5.00E+04 2.83E+05 NA NA NA NA NO NUT

7440-22-4 Silver 4.90E+00 J 4.90E+00 J UG/L NDAHMW07 1 / 8 1.00E+01 - 1.00E+02 4.90E+00 NA 1.82E+01 NC 1.00E+02 NSDWS NO BSL

7440-23-5 Sodium 2.66E+05 6.95E+06 UG/L NDAHMW07 8 / 8 5.00E+03 - 5.00E+04 6.95E+06 NA NA NA NA NO NUT

7440-28-0 Thallium 3.28E+00 J 4.42E+01 J UG/L NDAHMW07 6 / 8 1.00E+01 - 1.00E+02 4.42E+01 NA 2.41E-01 NC 2.00E+00 MCL YES ASL

7440-62-2 Vanadium 6.00E+00 J 7.00E+01 UG/L AOC-H-MW02 6 / 8 5.00E+01 - 5.00E+02 7.00E+01 NA 2.55E+01 NC NA NA YES ASL

7440-66-6 Zinc 1.28E+01 J 3.30E+01 UG/L AOC-H-MW02 4 / 8 2.00E+01 - 2.00E+02 3.30E+01 NA 1.09E+03 NC 5.00E+03 NSDWS NO BSL

7429-90-5_D Aluminum, Dissolved 1.30E+02 J 4.38E+02 J UG/L NDAHMW07 2 / 8 2.00E+02 - 2.00E+03 4.38E+02 NA 3.65E+03 NC 2.00E+02 NSDWS NO BSL

7440-36-0_D Antimony, Dissolved 5.40E+00 J 5.40E+00 J UG/L AOC-H-MW04 1 / 8 6.00E+01 - 6.00E+02 5.40E+00 NA 1.46E+00 NC 6.00E+00 MCL YES ASL

7440-39-3_D Barium, Dissolved 5.10E+01 J 4.60E+02 UG/L AOC-H-MW02 8 / 8 2.00E+02 - 2.00E+03 4.60E+02 NA 2.55E+02 NC 2.00E+03 MCL YES ASL

7440-43-9_D Cadmium, Dissolved 4.99E+00 J 6.30E+00 J UG/L NDAHMW05 3 / 8 5.00E+00 - 5.00E+01 6.30E+00 NA 1.82E+00 NC 5.00E+00 MCL YES ASL

7440-70-2_D Calcium, Dissolved 1.51E+04 7.12E+05 UG/L NDAHMW05 8 / 8 5.00E+03 - 5.00E+04 7.12E+05 NA NA NA NA NO NUT

7440-47-3_D Chromium, Dissolved 5.71E+00 J 7.91E+00 J UG/L NDAHMW02 2 / 8 1.00E+01 - 1.00E+02 7.91E+00 NA 1.09E+01 NC 1.00E+02 MCL NO BSL

7440-48-4_D Cobalt, Dissolved 2.42E+01 J 4.04E+01 J UG/L NDAHMW07 3 / 8 5.00E+01 - 5.00E+02 4.04E+01 NA 7.30E+01 NC NA NA NO BSL

7440-50-8_D Copper, Dissolved 1.21E+00 J 1.21E+00 J UG/L NDAHMW01 1 / 8 2.50E+01 - 2.50E+02 1.21E+00 NA 1.46E+02 NC 1.30E+03 AL NO BSL

7439-89-6_D Iron (Dissolved) 1.20E+02 4.18E+03 UG/L NDAHMW05 3 / 8 1.00E+02 - 1.00E+03 4.18E+03 NA 1.09E+03 NC 3.00E+02 NSDWS YES ASL

7439-95-4_D Magnesium, Dissolved 1.03E+04 1.02E+06 UG/L NDAHMW07 8 / 8 5.00E+03 - 5.00E+04 1.02E+06 NA NA NA NA NO NUT

7439-96-5_D Manganese, Dissolved 3.95E+01 1.54E+04 UG/L NDAHMW05 8 / 8 1.50E+01 - 1.50E+02 1.54E+04 NA 8.76E+01 NC 5.00E+00 NSDWS YES ASL

7439-97-6_D Mercury, Dissolved 1.94E-02 J 1.94E-02 J UG/L NDAHMW07 1 / 8 2.00E-01 - 2.00E-01 1.94E-02 NA 3.65E-01 NC 2.00E+00 MCL NO BSL

7440-02-0_D Nickel, Dissolved 7.70E+00 J 1.76E+01 J UG/L NDAHMW02 3 / 8 4.00E+01 - 4.00E+02 1.76E+01 NA 7.30E+01 NC NA NA NO BSL

7440-09-7_D Potassium, Dissolved 4.10E+03 J 2.94E+05 J UG/L NDAHMW07 8 / 8 5.00E+03 - 5.00E+04 2.94E+05 NA NA NA NA NO NUT

7782-49-2_D Selenium, Dissolved 2.21E+00 J 2.21E+00 J UG/L NDAHMW01 1 / 8 5.00E+00 - 5.00E+01 2.21E+00 NA 1.82E+01 NC 5.00E+01 MCL NO BSL

Qualifier Qualifier

Minimum [1] Maximum [1]

Concentration Concentration
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Table 2.7

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

AOC H - Old Power Plant/Fire Training Area Site

NASD, Vieques Island, Puerto Rico

Scenario Timeframe: Future

Medium: Groundwater

Exposure Medium: Groundwater

Exposure CAS Chemical Units Location Detection Range of Concentration [2] Background [3] Screening [4] Potential Potential COPC Rationale for [5]

Point Number of Maximum Frequency Detection Used for Value Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant

Concentration Limits Screening Value Source Deletion

or Selection

Qualifier Qualifier

Minimum [1] Maximum [1]

Concentration Concentration

7440-22-4_D Silver, Dissolved 7.15E+00 J 7.15E+00 J UG/L NDAHMW07 1 / 8 1.00E+01 - 1.00E+02 7.15E+00 NA 1.82E+01 NC 1.00E+02 NSDWS NO BSL

7440-23-5_D Sodium, Dissolved 2.73E+05 7.20E+06 UG/L NDAHMW07 8 / 8 5.00E+03 - 5.00E+04 7.20E+06 NA NA NA NA NO NUT

7440-28-0_D Thallium, Dissolved 9.00E+00 J 2.62E+01 J UG/L NDAHMW05 2 / 8 1.00E+01 - 1.00E+02 2.62E+01 NA 2.41E-01 NC 2.00E+00 MCL YES ASL

7440-62-2_D Vanadium, Dissolved 2.80E+00 J 2.00E+01 J UG/L AOC-H-MW01 5 / 8 5.00E+01 - 5.00E+02 2.00E+01 NA 2.55E+01 NC NA NA NO BSL

7440-66-6_D Zinc, Dissolved 1.66E+00 J 1.66E+00 J UG/L NDAHMW01 1 / 8 2.00E+01 - 2.00E+02 1.66E+00 NA 1.09E+03 NC 5.00E+03 NSDWS NO BSL

[1] Minimum/Maximum detected concentrations. MCL = Maximum Contaminant Level from EPA's National Primary Drinking Water Standards

[2] Maximum concentration is used for screening. The highest level of a contaminant that is allowed in drinking water. MCLs are set

[3] Background values not available. as close to MCLGs as feasible using the best available treatment technology and

[4] EPA Region 9 PRGs Table, October 1, 2002, U.S. EPA Region 9. taking cost into consideration. MCLs are enforceable standards.

PRG value for chromium VI used for total chromium. NSDWS = National Secondary Drinking Water Standards are non-enforceable guidelines

PRG value for mercury chloride used as surrogate for mercury. regulating contaminants that may cause cosmetic effects (such as skin or tooth

[5] Rationale Codes discoloration) or aesthetic effects (such as taste, odor, or color) in drinking water.

Selection Reason: Above Screening Levels (ASL) COPC = Chemical of Potential Concern

Deletion Reason: Essential Nutrient (NUT) ARAR/TBC = Applicable or Relevant and Appropriate Requirement/

Below Screening Level (BSL) To Be Considered

J = Estimated Value

CA = Carcinogenic

NC = Noncarcinogenic

CA* (where: NC < 100X CA)
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TABLE 1

SELECTION OF EXPOSURE PATHWAYS

AOC H - Old Power Plant/Fire Training Area Site

NASD, Vieques Island, Puerto Rico

Scenario Medium Exposure Exposure Receptor Receptor Exposure On-Site/ Type of Rationale for Selection or Exclusion

Timeframe Medium Point Population Age Route Off-Site Analysis of Exposure Pathway

Current/Future Surface Soil Surface Soil AOC H Surface Soil Recreational Adult
Dermal

Absorption
On-site Quant Nearby residents may trespass on site and contact surface soil.

Ingestion On-site Quant Nearby residents may trespass on site and contact surface soil.

Youth
Dermal

Absorption
On-site Quant Nearby residents may trespass on site and contact surface soil.

Ingestion On-site Quant Nearby residents may trespass on site and contact surface soil.

Child
Dermal

Absorption
On-site Quant Nearby residents may trespass on site and contact surface soil.

Ingestion On-site Quant Nearby residents may trespass on site and contact surface soil.

Air
Emissions from AOC H

Surface Soil
Recreational Adult Inhalation On-site Quant Nearby residents may trespass on site and inhale dust from surface soil.

Youth Inhalation On-site Quant Nearby residents may trespass on site and inhale dust from surface soil.
Child Inhalation On-site Quant Nearby residents may trespass on site and inhale dust from surface soil.

Current/Future Sediment Sediment Water-filled Ditch Recreational Adult Dermal On-site Quant Nearby residents may trespass on site and contact sediment.

Ingestion On-site Quant Nearby residents may trespass on site and contact sediment.

Youth
Dermal

Absorption
On-site Quant Nearby residents may trespass on site and contact sediment.

Ingestion On-site Quant Nearby residents may trespass on site and contact sediment.
Child Dermal On-site Quant Nearby residents may trespass on site and contact sediment.

Ingestion On-site Quant Nearby residents may trespass on site and contact sediment.

Current/Future Surface Water Surface Water Water-filled Ditch Recreational Adult Dermal On-site Quant Nearby residents may trespass on site and contact surface water.

Ingestion On-site Quant Nearby residents may trespass on site and contact surface water.

Youth
Dermal

Absorption
On-site Quant Nearby residents may trespass on site and contact surface water.

Ingestion On-site Quant Nearby residents may trespass on site and contact surface water.
Child Dermal On-site Quant Nearby residents may trespass on site and contact surface water.

Ingestion On-site Quant Nearby residents may trespass on site and contact surface water.
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TABLE 1

SELECTION OF EXPOSURE PATHWAYS

AOC H - Old Power Plant/Fire Training Area Site

NASD, Vieques Island, Puerto Rico

Scenario Medium Exposure Exposure Receptor Receptor Exposure On-Site/ Type of Rationale for Selection or Exclusion

Timeframe Medium Point Population Age Route Off-Site Analysis of Exposure Pathway

Future Surface Soil Surface Soil AOC H Surface Soil Residential Adult
Dermal

Absorption
On-site Quant

The site is not expected to be developed for residential use; however, the
residential scenario is conservatively included in this evaluation.

Ingestion On-site Quant
The site is not expected to be developed for residential use; however, the
residential scenario is conservatively included in this evaluation.

Child
Dermal

Absorption
On-site Quant

The site is not expected to be developed for residential use; however, the
residential scenario is conservatively included in this evaluation.

Ingestion On-site Quant
The site is not expected to be developed for residential use; however, the
residential scenario is conservatively included in this evaluation.

Maintenance
Worker

Adult Dermal On-site Quant
The site is located on steep slope and wooded and is assumed to have some
maintenance activity.

Ingestion On-site Quant
The site is located on steep slope and wooded and is assumed to have some
maintenance activity.

Industrial Worker Adult Dermal On-site Quant
Industrial workers may be present at this site in the future and contact surface
soil.

Ingestion On-site Quant
Industrial workers may be present at this site in the future and contact surface
soil.

Air
Emissions from AOC H

Surface Soil
Residential Adult Inhalation On-site Quant

The site is not expected to be developed for residential use; however, the
residential scenario is conservatively included in this evaluation.

Child Inhalation On-site Quant
The site is not expected to be developed for residential use; however, the
residential scenario is conservatively included in this evaluation.

Maintenance
Worker

Adult Inhalation On-site Quant
The site is located on steep slope and wooded and is assumed to have some
maintenance activity. Workers may inhale dust from surface soil.

Industrial Worker Adult Inhalation On-site Quant
Industrial workers may be present at this site in the future and may inhale
vapors or fugitive dust from soil.

Future Subsurface Soil Subsurface Soil AOC H Subsurface Soil Residential Adult
Dermal

Absorption
On-site Quant

The site is not expected to be developed for residential use; however, the
residential scenario is conservatively included in this evaluation.

Ingestion On-site Quant
The site is not expected to be developed for residential use; however, the
residential scenario is conservatively included in this evaluation.

Child
Dermal

Absorption
On-site Quant

The site is not expected to be developed for residential use; however, the
residential scenario is conservatively included in this evaluation.

Ingestion On-site Quant
The site is not expected to be developed for residential use; however, the
residential scenario is conservatively included in this evaluation.

Air
Emissions from AOC H

Subsurface Soil
Residential Adult Inhalation On-site Quant

The site is not expected to be developed for residential use; however, the
residential scenario is conservatively included in this evaluation.

Child Inhalation On-site Quant
The site is not expected to be developed for residential use; however, the
residential scenario is conservatively included in this evaluation.

Future Total Soil Total Soil AOC H Total Soil (0-6 ft)
Construction

Worker
Adult Dermal On-site Quant

Construction workers could contact soil to a depth of 6 ft while performing
activities at the site.

(0-6 ft) (0-6 ft) Ingestion On-site Quant
Construction workers could contact soil to a depth of 6 ft while performing
activities at the site.

Emissions from AOC H
Total Soil (0-6 ft)

Construction
Worker

Adult Inhalation On-site Quant Construction workers could inhale dust from soil to a depth of 6 ft.
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TABLE 1

SELECTION OF EXPOSURE PATHWAYS

AOC H - Old Power Plant/Fire Training Area Site

NASD, Vieques Island, Puerto Rico

Scenario Medium Exposure Exposure Receptor Receptor Exposure On-Site/ Type of Rationale for Selection or Exclusion

Timeframe Medium Point Population Age Route Off-Site Analysis of Exposure Pathway

Future Groundwater Groundwater Tap Water Residential Adult Ingestion On-site Quant Although unlikely, groundwater may be used as future potable water supply.
Dermal

Absorption
On-site Quant

Although unlikely, groundwater may be used as future potable water supply.
The adult is assumed to shower, and the child is assumed to bathe.

Inhalation On-site Quant
VOCs were not detected in site groundwater. Therefore inhalation pathway is
incomplete.

Child Ingestion On-site Quant Although unlikely, groundwater may be used as future potable water supply.

Dermal
Absorption

On-site Quant Although unlikely, groundwater may be used as future potable water supply.

Inhalation On-site Quant
VOCs were not detected in site groundwater. Therefore inhalation pathway is
incomplete.

Industrial Worker Adult Dermal On-site Quant
Industrial workers may be present at this site in the future and contact
groundwater.

Ingestion On-site Quant
Industrial workers may be present at this site in the future and contact
groundwater.

Inhalation On-site Quant
VOCs were not detected in site groundwater. Therefore inhalation pathway is
incomplete.

Groundwater
(Excavation)

Construction
Worker

Adult
Dermal

Absorption
On-site Quant Construction workers may contact shallow groundwater in excavations.
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TABLE 10.1.RME

RISK SUMMARY

REASONABLE MAXIMUM EXPOSURE

AOC H - Old Power Plant/Fire Training Area Site

NASD, Vieques Island, Puerto Rico

Scenario Timeframe: Current/Future

Receptor Population: Recreational

Receptor Age: Child

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil AOC H Surface Soil

ARSENIC 9.3E-06 5.1E-09 7.8E-07 1.0E-05 Skin, Vascular 2.4E-01 NA 2.0E-02 2.6E-01

IRON NA NA NA 0.0E+00 Blood, Gastrointestinal, Liver 2.7E-01 NA 7.6E-03 2.8E-01

VANADIUM NA NA NA 0.0E+00 Kidney 1.8E-01 NA 2.0E-01 3.8E-01

Chemical Total 9.3E-06 5.1E-09 7.8E-07 1.0E-05 6.9E-01 0.0E+00 2.2E-01 9.1E-01

Medium Total 1.0E-05 9.1E-01

Surface Water Surface Water Water-filled Ditch

ARSENIC 3.7E-06 NA 3.0E-07 4.0E-06 Skin, Vascular 9.7E-02 NA 7.8E-03 1.0E-01

Chemical Total 3.7E-06 0.0E+00 3.0E-07 4.0E-06 9.7E-02 NA 7.8E-03 1.0E-01

Medium Total 4.0E-06 1.0E-01

Receptor Total 2.4E+01 Receptor HI Total 2.5E+01

HI - Hazard Index Total Skin HI Across All Media = 3.7E-01

CNS - Central Nervous System Total Vascular HI Across All Media = 3.7E-01

NOAEL = No Observed Adverse Effects Level Total Kidney HI Across All Media = 3.8E-01

Total Blood HI Across All Media = 2.8E-01

Total Liver HI Across All Media = 2.8E-01
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TABLE 10.2.RME

RISK SUMMARY

REASONABLE MAXIMUM EXPOSURE

AOC H - Old Power Plant/Fire Training Area Site

NASD, Vieques Island, Puerto Rico

Scenario Timeframe: Future

Receptor Population: Residential

Receptor Age: Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil AOC H Surface Soil

ARSENIC 1.3E-05 2.0E-08 1.6E-06 1.5E-05 Skin, Vascular 8.7E-02 NA 1.0E-02 9.7E-02

VANADIUM NA NA NA 0.0E+00 Kidney 6.5E-02 NA 1.0E-01 1.7E-01

Chemical Total 1.3E-05 2.0E-08 1.6E-06 1.5E-05 1.5E-01 0.0E+00 1.1E-01 2.6E-01

Groundwater Groundwater Tap Water

ALUMINUM NA NA NA 0.0E+00 CNS 2.5E-01 NA 1.3E-09 2.5E-01

ANTIMONY NA NA NA 0.0E+00 Blood 3.7E-01 NA 1.3E-08 3.7E-01

ARSENIC 8.9E-05 NA 2.7E-13 8.9E-05 Skin, Vascular 5.8E-01 NA 3.0E-09 5.8E-01

BARIUM NA NA NA 0.0E+00 NOAEL 1.4E-01 NA 1.0E-08 1.4E-01

CADMIUM NA NA NA 0.0E+00 Kidney 1.6E-01 NA 3.4E-08 1.6E-01

CHROMIUM, TOTAL NA NA NA 0.0E+00 NOAEL 1.4E-01 NA 5.3E-08 1.4E-01

Chemical Total 8.9E-05 0.0E+00 2.7E-13 8.9E-05 1.6E+00 NA 1.1E-07 1.6E+00

Medium Total 8.9E-05 1.6E+00

Receptor Total 1.0E-04 Receptor HI Total 1.9E+00

HI - Hazard Index Total CNS HI Across All Media = 2.5E-01

CNS - Central Nervous System Total Skin HI Across All Media = 6.7E-01

NOAEL = No Observed Adverse Effects Level Total Vascular HI Across All Media = 6.7E-01

Total Kidney HI Across All Media = 3.3E-01

Total NOAEL HI Across All Media = 2.7E-01

Total Blood HI Across All Media = 3.7E-01
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TABLE 10.3.RME

RISK SUMMARY

REASONABLE MAXIMUM EXPOSURE

AOC H - Old Power Plant/Fire Training Area Site

NASD, Vieques Island, Puerto Rico

Scenario Timeframe: Future

Receptor Population: Residential

Receptor Age: Child

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil AOC H Surface Soil

ALUMINUM NA NA NA 0.0E+00 CNS 1.1E-01 4.1E-03 3.0E-03 1.1E-01

ARSENIC 3.1E-05 2.0E-07 2.6E-06 3.4E-05 Skin, Vascular 8.1E-01 NA 6.8E-02 8.8E-01

CHROMIUM, TOTAL NA 6.0E-07 NA 6.0E-07 NOAEL 8.6E-02 4.7E-04 9.6E-02 1.8E-01

IRON NA NA NA 0.0E+00 Blood, Gastrointestinal, Liver 9.1E-01 NA 2.5E-02 9.3E-01

THALLIUM NA NA NA 0.0E+00 Liver, Blood, Hair 9.9E-02 NA 2.8E-03 1.0E-01

VANADIUM NA NA NA 0.0E+00 Kidney 6.1E-01 NA 6.6E-01 1.3E+00

Chemical Total 3.1E-05 8.0E-07 2.6E-06 3.5E-05 2.6E+00 4.5E-03 8.5E-01 3.5E+00

Subsurface Soil Subsurface Soil

ARSENIC 1.1E-05 NA 9.1E-07 1.2E-05 Skin, Vascular 2.8E-01 NA 2.3E-02 3.0E-01

Chemical Total 1.1E-05 0.0E+00 9.1E-07 1.2E-05 2.8E-01 0.0E+00 2.3E-02 3.0E-01

Medium Total 4.6E-05 3.8E+00

Groundwater Groundwater Tap Water

ALUMINUM NA NA NA 0.0E+00 CNS 5.8E-01 NA 3.8E-09 5.8E-01

ANTIMONY NA NA NA 0.0E+00 Blood 8.6E-01 NA 3.8E-08 8.6E-01

ARSENIC 5.2E-05 NA 3.4E-13 5.2E-05 Skin, Vascular 1.3E+00 NA 8.9E-09 1.3E+00

BARIUM NA NA NA 0.0E+00 NOAEL 3.2E-01 NA 3.0E-08 3.2E-01

CADMIUM NA NA NA 0.0E+00 Kidney 3.8E-01 NA 1.0E-07 3.8E-01

CHROMIUM, TOTAL NA NA NA 0.0E+00 NOAEL 3.2E-01 NA 1.7E-07 3.2E-01

IRON NA NA NA 0.0E+00 Blood, Gastrointestinal, Liver 2.2E+01 NA 3.7E-06 2.2E+01

MANGANESE NA NA NA 0.0E+00 CNS 6.8E+00 NA 1.1E-06 6.8E+00

THALLIUM NA NA NA 0.0E+00 Liver, Blood, Hair 3.5E+01 NA 2.3E-07 3.5E+01

VANADIUM NA NA NA 0.0E+00 Kidney 4.5E+00 NA 1.1E-06 4.5E+00

Chemical Total 5.2E-05 0.0E+00 3.4E-13 5.2E-05 7.3E+01 NA 6.5E-06 7.3E+01

Medium Total 5.2E-05 7.3E+01

Receptor Total 1.3E-04 Receptor HI Total 8.0E+01

HI - Hazard Index Total CNS HI Across All Media = 7.5E+00

CNS - Central Nervous System Total Skin HI Across All Media = 2.5E+00

NOAEL = No Observed Adverse Effects Level Total Vascular HI Across All Media = 2.5E+00

Total Kidney HI Across All Media = 6.1E+00

Total NOAEL HI Across All Media = 8.2E-01

Total Gastrointestinal HI Across All Media = 2.3E+01

Total Blood HI Across All Media = 6.0E+01

Total Liver HI Across All Media = 5.9E+01

Total Hair HI Across All Media = 3.5E+01

AOC H Subsurface
Soil
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TABLE 10.4RME

RISK SUMMARY

REASONABLE MAXIMUM EXPOSURE

AOC H - Old Power Plant/Fire Training Area Site

NASD, Vieques Island, Puerto Rico

Scenario Timeframe: Future

Receptor Population: Industrial Worker

Receptor Age: Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil AOC H Surface Soil

VANADIUM NA NA NA 0.0E+00 Kidney 4.7E-02 NA 1.2E-01 1.7E-01

Chemical Total 0.0E+00 0.0E+00 0.0E+00 0.0E+00 4.7E-02 0.0E+00 1.2E-01 1.7E-01

Medium Total 0.0E+00 1.7E-01

Groundwater Groundwater Tap Water

ANTIMONY NA NA NA 0.0E+00 Blood 1.3E-01 NA 7.3E-10 1.3E-01

ARSENIC 3.3E-05 NA 3.4E-13 3.3E-05 Skin, Vascular 2.1E-01 NA 1.7E-10 2.1E-01

IRON NA NA NA 0.0E+00 Blood, Gastrointestinal, Liver 3.4E+00 NA 7.1E-08 3.4E+00

MANGANESE NA NA NA 0.0E+00 CNS 1.0E+00 NA 2.1E-08 1.0E+00

THALLIUM NA NA NA 0.0E+00 Liver, Blood, Hair 5.4E+00 NA 4.5E-09 5.4E+00

VANADIUM NA NA NA 0.0E+00 Kidney 6.8E-01 NA 2.2E-08 6.8E-01

Chemical Total 3.3E-05 0.0E+00 3.4E-13 3.3E-05 1.1E+01 NA 1.2E-07 1.1E+01

Medium Total 3.3E-05 1.1E+01

Receptor Total 3.3E-05 Receptor HI Total 1.1E+01

HI - Hazard Index Total CNS HI Across All Media = 1.0E+00

CNS - Central Nervous System Total Skin HI Across All Media = 2.1E-01

NOAEL = No Observed Adverse Effects Level Total Vascular HI Across All Media = 2.1E-01

Total Kidney HI Across All Media = 8.5E-01

Total Gastrointestinal HI Across All Media = 3.4E+00

Total Blood HI Across All Media = 9.0E+00

Total Liver HI Across All Media = 8.8E+00

Total Hair HI Across All Media = 5.4E+00
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TABLE 10.5.RME

RISK SUMMARY

REASONABLE MAXIMUM EXPOSURE

AOC H - Old Power Plant/Fire Training Area Site

NASD, Vieques Island, Puerto Rico

Scenario Timeframe: Future

Receptor Population: Construction Worker

Receptor Age: Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

Groundwater Groundwater Groundwater

(In Excavations) MANGANESE CNS NA NA 5E+00 5E+00

Exposure Point Total NA NA 0E+00 0E+00 NA NA 5E+00 5E+00

Exposure Medium Total NA NA 0E+00 0E+00 NA NA 5E+00 5E+00

Medium Total NA NA 0E+00 0E+00 NA NA 5E+00 5E+00

Receptor Total 0E+00 0E+00 0E+00 0E+00 0E+00 0E+00 5E+00 5E+00

Total CNS HI Across Media = 5E+00
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Inorganics
Arsenic 67.00 0.925 61.975 9.074 607.958 0.047 64.462 0.252 1.26 255.8 51.2
Cadmium 0.291 190.000 55.290 22.879 6.658 0.008 0.707 1 10 0.7 0.1
Chromium 50.00 11.416 570.800 0.480 24.000 0.016 2.652 3.28 16.4 0.8 0.2
Copper 100.0 5.492 549.200 7.400 740.000 0.023 78.491 78 104 1.01 0.8
Lead 63.00 228.261 14380.443 10.601 667.863 0.035 70.785 8 80 8.85 0.9
Mercury 0.063 33.000 2.063 12.230 0.764 0.00004 0.081 0.032 0.16 2.53 0.5
Nickel 26.00 7.802 202.852 22.214 577.564 0.020 61.150 40 80 1.53 0.8
Selenium 1.400 13.733 19.226 77.000 107.800 0.064 11.425 0.2 0.33 57.1 34.6
Silver 0.170 19.500 3.315 0.040 0.007 0.009 0.004 9.06 45.3 0.0 0.0
Zinc 260.0 49.510 12872.600 34.286 8914.360 0.008 943.409 160 320 5.90 2.95
Pesticides/PCBs
4,4'-DDD 0.010 2.000 0.020 0.015 0.0002 0.00002 0.00004 0.8 4 0.0 0.0
4,4'-DDE 3.990 10.60 42.294 0.022 0.0861 0.00002 0.018 0.8 4 0.0 0.0
4,4'-DDT 1.940 0.700 1.358 0.024 0.0459 0.00002 0.009 0.8 4 0.0 0.0
Aldrin 0.002 3.300 0.007 0.043 0.0001 0.00001 0.00002 0.2 1 0.0 0.0
alpha-BHC 0.002 1.000 0.002 0.263 0.0006 0.00001 0.0001 1.6 3.2 0.0 0.0
alpha-Chlordane 0.002 4.000 0.008 0.017 0.0000 0.00001 0.00001 4.58 9.16 0.0 0.0
Aroclor-1016 0.039 65.200 2.543 0.022 0.0009 0.0 0.0002 0.136 0.68 0.0 0.0
Aroclor-1221 0.079 65.200 5.151 0.074 0.0059 0.0 0.001 0.136 0.68 0.0 0.0
Aroclor-1232 0.039 65.200 2.543 0.044 0.0017 0.0 0.0003 0.136 0.68 0.0 0.0
Aroclor-1242 0.039 65.200 2.543 0.022 0.0009 0.0 0.0002 0.136 0.68 0.0 0.0
Aroclor-1248 0.039 65.200 2.543 0.010 0.0004 0.0 0.0001 0.136 0.68 0.0 0.0
Aroclor-1254 0.039 65.200 2.543 0.007 0.0003 0.0 0.0001 0.136 0.68 0.0 0.0
Aroclor-1260 0.039 65.200 2.543 0.005 0.0002 0.00 0.0001 0.14 0.69 0.0 0.0
beta-BHC 0.002 1.000 0.002 0.263 0.0006 0.00001 0.0001 1.6 3.2 0.0 0.0
delta-BHC 0.002 1.000 0.002 0.165 0.0003 0.00001 0.00004 1.6 3.2 0.0 0.0
Dieldrin 0.004 8.000 0.033 0.309 0.0013 0.00002 0.0001 0.04 0.2 0.0 0.0
Endosulfan I 0.002 1.000 0.002 0.344 0.0007 0.00001 0.0001 1.5 7.5 0.0 0.0
Endosulfan II 0.004 1.000 0.004 0.313 0.0013 0.00002 0.0002 1.5 7.5 0.0 0.0
Endrin 0.004 3.600 0.015 0.795 0.0033 0.00002 0.0004 0.184 0.92 0.0 0.0
gamma-BHC (Lindane) 0.002 1.000 0.002 0.317 0.0007 0.00001 0.0001 8 40 0.0 0.0
gamma-Chlordane 0.002 4.000 0.008 0.017 0.0000 0.00001 0.00001 4.58 9.16 0.0 0.0
Heptachlor 0.002 3.000 0.006 0.055 0.0001 0.00001 0.00002 0.325 1.625 0.0 0.0
Heptachlor epoxide 0.002 8.390 0.018 0.367 0.0008 0.00001 0.0001 0.325 1.625 0.0 0.0
Methoxychlor 0.001 1.000 0.001 0.145 0.0001 0.00010 0.00005 4 8 0.0 0.0
Toxaphene 0.210 1.000 0.210 0.122 0.0256 0.00005 0.003 8 40 0.0 0.0
Semivolatile Organics
1,2,4-Trichlorobenzene 28.200 0.560 15.792 0.219 6.164 0.0 0.713 53 106 0.0 0.0
1,2-Dichlorobenzene 28.200 1.000 28.200 0.548 15.440 0.0 1.694 85.7 428.5 0.0 0.0
1,3-Dichlorobenzene 28.200 1.000 28.200 0.367 10.357 0.0 1.156 85.7 428.5 0.0 0.0

LOAEL HQ
Soil-Plant

BAF
NOAEL TRV
(mg/kg/d)

LOAEL TRV
(mg/kg/d) NOAEL HQ

Dietary Intake
(mg/kg/day)

TABLE J-1
Summary of Norway Rat Exposure Doses - Step 2
AOC H, Former NASD, Vieques, Puerto Rico

Surface Soil
Concentration

(mg/kg)

Terrestrial
Invertebrate

Concentration
(mg/kg dw)

Terrestrial Plant
Concentration

(mg/kg dw)

Surface Water
Concentration

(mg/L)Chemical
Soil-Worm

BAF



LOAEL HQ
Soil-Plant

BAF
NOAEL TRV
(mg/kg/d)

LOAEL TRV
(mg/kg/d) NOAEL HQ

Dietary Intake
(mg/kg/day)

TABLE J-1
Summary of Norway Rat Exposure Doses - Step 2
AOC H, Former NASD, Vieques, Puerto Rico

Surface Soil
Concentration

(mg/kg)

Terrestrial
Invertebrate

Concentration
(mg/kg dw)

Terrestrial Plant
Concentration

(mg/kg dw)

Surface Water
Concentration

(mg/L)Chemical
Soil-Worm

BAF
1,4-Dichlorobenzene 28.200 1.000 28.200 0.505 14.255 0.0 1.569 250 500 0.0 0.0
4-Bromophenyl-phenylether 0.267 1.000 0.267 0.058 0.015 0.0 0.002 NA NA -- --
4-Chlorophenyl-phenylether 28.200 1.000 28.200 0.170 4.786 0.0 0.567 NA NA -- --
Acenaphthene 28.200 0.300 8.460 0.256 7.231 0.005 0.827 350 700 0.0 0.0
Acenaphthylene 28.200 0.220 6.204 0.165 4.661 0.005 0.555 350 700 0.0 0.0
Anthracene 28.200 0.320 9.024 0.105 2.964 0.005 0.376 1000 5000 0.0 0.0
Benzo(a)anthracene 0.112 0.270 0.030 0.022 0.002 0.005 0.002 2 10 0.0 0.0
Benzo(a)pyrene 0.120 0.340 0.041 0.014 0.002 0.005 0.002 2 10 0.0 0.0
Benzo(b)fluoranthene 0.133 0.210 0.028 0.017 0.002 0.005 0.002 2 10 0.0 0.0
Benzo(g,h,i)perylene 0.060 0.150 0.009 0.006 0.000 0.005 0.002 2 10 0.0 0.0
Benzo(k)fluoranthene 0.124 0.210 0.026 0.011 0.001 0.005 0.002 2 10 0.0 0.0
Chrysene 0.155 0.440 0.068 0.029 0.004 0.005 0.002 2 10 0.0 0.0
Dibenz(a,h)anthracene 28.200 0.490 13.818 0.007 0.191 0.005 0.083 2 10 0.0 0.0
Fluoranthene 0.187 0.370 0.069 0.062 0.012 0.005 0.003 500 2500 0.0 0.0
Fluorene 28.200 0.200 5.640 0.179 5.048 0.005 0.596 500 2500 0.0 0.0
Hexachlorobenzene 28.200 1.690 47.658 0.037 1.036 0.005 0.172 1 2 0.2 0.1
Hexachlorobutadiene 28.200 1.000 28.200 0.071 1.989 0.005 0.273 2 20 0.1 0.0
Hexachlorocyclopentadiene 28.200 1.000 28.200 0.047 1.316 0.005 0.202 75 375 0.0 0.0
Hexachloroethane 28.200 1.000 28.200 0.240 6.765 0.005 0.778 100 500 0.0 0.0
Indeno(1,2,3-cd)pyrene 0.085 0.410 0.035 0.006 0.001 0.005 0.002 2 10 0.0 0.0
Pentachlorophenol 84.500 8.000 676.000 0.049 4.160 0.021 0.629 5 25 0.1 0.0
Phenanthrene 0.144 0.280 0.040 0.115 0.017 0.005 0.004 500 2500 0.0 0.0
Pyrene 1.900 0.390 0.741 0.069 0.130 0.005 0.020 2 10 0.0 0.0
Volatile Organics
1,1,2,2-Tetrachloroethane 0.948 1.000 0.948 1.790 1.697 0.0 0.182 76 380 0.0 0.0

DI = Chemical-specific = Dietary intake for chemical (mg chemical/kg body weight/day)
FIR = 0.026981381 = Food ingestion rate (kg/day dry weight, from Table 7-8)

FCxi = Chemical-specific = Concentration of chemical in food item (soil invertebrates, dry weight basis, from Table 7-8)
PDFi = 0 = Proportion of diet composed of food item (soil invertebrates, dry weight basis, from Table 7-8)
FCxi = Chemical-specific = Concentration of chemical in food item (terrestrial plants, dry weight basis, from Table 7-8)
PDFi = 0.98 = Proportion of diet composed of food item (terrestrial plants, dry weight basis, from Table 7-8)
SCx = Chemical-specific = Concentration of chemical in soil (mg/kg, dry weight)
PDS = 0.02 = Proportion of diet composed of soil (dry weight basis, from Table 7-8)
WIR = 0.080987162 = Water ingestion rate (L/day, from Table 7-8)
WC = Chemical-specific = Concentration of chemical in water (mg/L)
BW = 0.25 = Body weight (kg wet weight, from Table 7-8)

BW
WCWIRPDSSCFIRPDFFCFIR

DI xxixii
x

])]()[()]()()[()]()()([[ 
 



Inorganics
Arsenic 4.880 0.258 1.259 0.037 0.181 0.027 0.038 0.252 1.26 0.15 0.03
Cadmium 0.057 7.660 0.438 0.514 0.029 0.005 0.011 1 10 0.01 0.001
Chromium 17.100 0.320 5.474 0.048 0.813 0.008 0.151 3.28 16.4 0.05 0.01
Copper 31.800 0.468 14.887 0.123 3.914 0.012 0.433 78 104 0.01 0.004
Lead 26.400 0.307 8.104 0.038 0.995 0.018 0.221 8 80 0.03 0.003
Mercury 0.032 1.186 0.038 0.344 0.011 0.00003 0.001 0.032 0.16 0.03 0.01
Nickel 7.960 1.656 13.182 0.034 0.272 0.010 0.297 40 80 0.01 0.004
Selenium 0.507 0.982 0.498 0.567 0.288 0.032 0.021 0.2 0.33 0.10 0.06
Zinc 96.400 2.482 239.249 0.358 34.484 0.004 5.970 160 320 0.04 0.02
Pesticides/PCBs
4,4'-DDE 0.234 10.60 2.480 0.0048 0.001 0.00001 0.054 0.8 4 0.07 0.01

DI = Chemical-specific
FIR = 0.019196986

FCxi = Chemical-specific
PDFi = 0.49
FCxi = Chemical-specific
PDFi = 0.49
SCx = Chemical-specific
PDS = 0.02
WIR = 0.047045214
WC = Chemical-specific
BW = 0.4375

AFF = 1

NOAEL TRV
(mg/kg/d)

LOAEL TRV
(mg/kg/d)

NOAEL
HQ

LOAEL
HQ

= Area foraging factor (Site Size/Home Range; Max. is 1.0; from Table 7-18)

= Proportion of diet composed of soil (dry weight basis, from Table 7-18)
= Water ingestion rate (L/day, from Table 7-18)
= Concentration of chemical in water (mg/L)
= Body weight (kg wet weight, from Table 7-18)

= Proportion of diet composed of food item (soil invertebrates, dry weight basis, from Table 7-18)
= Concentration of chemical in food item (terrestrial plants, dry weight basis, from Table 7-18)
= Proportion of diet composed of food item (terrestrial plants, dry weight basis, from Table 7-18)
= Concentration of chemical in soil (mg/kg, dry weight)

= Dietary intake for chemical (mg chemical/kg body weight/day)
= Food ingestion rate (kg/day dry weight, from Table 7-18)
= Concentration of chemical in food item (soil invertebrates, dry weight basis, from Table 7-18)

Dietary Intake
(mg/kg/day)

TABLE J-1a
Summary of Norway Rat Exposure Doses - Step 3a
AOC H, Former NASD, Vieques, Puerto Rico

Chemical

Surface Soil
Concentration

(mg/kg)
Soil-Worm

BAF

Terrestrial
Invertebrate

Concentration
(mg/kg dw)

Soil-Plant
BAF

Terrestrial Plant
Concentration

(mg/kg dw)

Surface Water
Concentration

(mg/L)

BW
PDSSCFIRPDFFCFIRAFF

DI xixii
])]()()[()]()()([[ 

 



Inorganics
Arsenic 67.00 0.925 61.975 9.074 607.958 0.071 4.757 0.047 10.061 1.2 6 8.38 1.68
Cadmium 0.291 190.000 55.290 22.879 6.658 1.705 0.496 0.008 7.727 0.75 3.75 10.3 2.06
Chromium 50.00 11.416 570.800 0.480 24.000 0.800 40.000 0.016 80.737 3.28 16.4 24.6 4.92
Copper 100.0 5.492 549.200 7.400 740.000 0.867 86.700 0.023 78.766 11.7 15.14 6.7 5.20
Lead 63.00 228.261 14380.443 10.601 667.863 0.995 62.685 0.035 2008.998 8 80 251 25.1
Mercury 0.063 33.000 2.063 12.230 0.764 0.192 0.012 0.00004 0.289 0.15 0.25 1.93 1.16
Nickel 26.00 7.802 202.852 22.214 577.564 0.800 20.800 0.020 28.867 25 62.5 1.15 0.46
Selenium 1.400 13.733 19.226 77.000 107.800 1.754 2.456 0.064 2.728 0.2 0.33 13.6 8.27
Silver 0.170 19.500 3.315 0.040 0.007 0.810 0.138 0.009 0.468 9.06 45.3 0.05 0.01
Zinc 260.0 49.510 12872.600 34.286 8914.360 5.850 1521.000 0.008 1802.590 20.8 104 86.7 17.3
Pesticides/PCBs
4,4'-DDD 0.010 2.000 0.020 0.015 0.0002 see footnote 0.003 0.00002 0.003 1 5 0.00 0.00
4,4'-DDE 3.990 10.60 42.294 0.022 0.0861 see footnote 7.031 0.00002 5.988 1 5 5.99 1.20
4,4'-DDT 1.940 0.700 1.358 0.024 0.0459 see footnote 0.245 0.00002 0.230 1 5 0.23 0.05
Aldrin 0.002 3.300 0.007 0.043 0.0001 see footnote 0.001 0.00001 0.001 0.2 1 0.01 0.00
alpha-BHC 0.002 1.000 0.002 0.263 0.0006 see footnote 0.000 0.00001 0.0003 1.6 3.2 0.00 0.00
alpha-Chlordane 0.002 4.000 0.008 0.017 0.0000 see footnote 0.001 0.00001 0.001 4.58 9.16 0.00 0.00
Aroclor-1016 0.039 65.200 2.543 0.022 0.0009 see footnote 0.103 0.0 0.356 1.37 3.43 0.26 0.10
Aroclor-1221 0.079 65.200 5.151 0.074 0.0059 see footnote 0.209 0.0 0.721 0.138 0.69 5.22 1.04
Aroclor-1232 0.039 65.200 2.543 0.044 0.0017 see footnote 0.103 0.0 0.356 0.138 0.69 2.58 0.52
Aroclor-1242 0.039 65.200 2.543 0.022 0.0009 see footnote 0.103 0.0 0.356 0.138 0.69 2.58 0.52
Aroclor-1248 0.039 65.200 2.543 0.010 0.0004 see footnote 0.103 0.0 0.356 0.14 0.69 2.54 0.52
Aroclor-1254 0.039 65.200 2.543 0.007 0.0003 see footnote 0.103 0.0 0.356 0.14 0.69 2.54 0.52
Aroclor-1260 0.039 65.2 2.543 0.005 0.0002 see footnote 0.103 0.0 0.356 0.14 0.69 2.54 0.52
beta-BHC 0.002 1.000 0.002 0.263 0.0006 see footnote 0.0005 0.00001 0.0003 1.6 3.2 0.0002 0.0001
delta-BHC 0.002 1.000 0.002 0.165 0.0003 see footnote 0.0004 0.00001 0.0003 1.6 3.2 0.0002 0.0001
Dieldrin 0.004 8.000 0.033 0.309 0.0013 see footnote 0.006 0.00002 0.005 0.028 0.14 0.17 0.03
Endosulfan I 0.002 1.000 0.002 0.344 0.0007 see footnote 0.0005 0.00001 0.0003 1 5 0.0003 0.0001
Endosulfan II 0.004 1.000 0.004 0.313 0.0013 see footnote 0.001 0.00002 0.001 1 5 0.001 0.0001
Endrin 0.004 3.600 0.015 0.795 0.0033 see footnote 0.003 0.00002 0.002 0.184 0.92 0.01 0.002
gamma-BHC (Lindane) 0.002 1.000 0.002 0.317 0.0007 see footnote 0.000 0.00001 0.0003 8 40 0.00004 0.00001
gamma-Chlordane 0.002 4.000 0.008 0.017 0.0000 see footnote 0.001 0.00001 0.001 4.58 9.16 0.0003 0.0001
Heptachlor 0.002 3.000 0.006 0.055 0.0001 see footnote 0.001 0.00001 0.001 0.2 1 0.005 0.001
Heptachlor epoxide 0.002 8.390 0.018 0.367 0.0008 see footnote 0.003 0.00001 0.003 0.2 1 0.01 0.003
Methoxychlor 0.001 1.000 0.001 0.145 0.0001 see footnote 0.0002 0.00010 0.0001 4 8 0.00004 0.00002
Toxaphene 0.210 1.000 0.210 0.122 0.0256 see footnote 0.040 0.00005 0.034 8 40 0.004 0.001
Semivolatile Organics
1,2,4-Trichlorobenzene 28.200 0.560 15.792 0.219 6.164 see footnote 3.819 0.00 2.793 53 106 0.05 0.03
1,2-Dichlorobenzene 28.200 1.000 28.200 0.548 15.440 see footnote 7.402 0.00 4.525 85.7 428.5 0.05 0.01

NOAEL TRV
(mg/kg/d)

LOAEL TRV
(mg/kg/d) NOAEL HQ LOAEL HQ

Dietary Intake
(mg/kg/day)

Soil-Mammal
BAF

Small Mammal
Concentration

(mg/kg dw)

TABLE J-2
Summary of Indian Mongoose Exposure Doses - Step 2
AOC H, Former NASD, Vieques, Puerto Rico

Chemical

Surface Soil
Concentration

(mg/kg)
Soil-Worm

BAF

Terrestrial
Invertebrate

Concentration
(mg/kg dw)

Soil-Plant
BAF

Terrestrial Plant
Concentration

(mg/kg dw)

Surface Water
Concentration

(mg/L)



NOAEL TRV
(mg/kg/d)

LOAEL TRV
(mg/kg/d) NOAEL HQ LOAEL HQ

Dietary Intake
(mg/kg/day)

Soil-Mammal
BAF

Small Mammal
Concentration

(mg/kg dw)

TABLE J-2
Summary of Indian Mongoose Exposure Doses - Step 2
AOC H, Former NASD, Vieques, Puerto Rico

Chemical

Surface Soil
Concentration

(mg/kg)
Soil-Worm

BAF

Terrestrial
Invertebrate

Concentration
(mg/kg dw)

Soil-Plant
BAF

Terrestrial Plant
Concentration

(mg/kg dw)

Surface Water
Concentration

(mg/L)
1,3-Dichlorobenzene 28.200 1.000 28.200 0.367 10.357 see footnote 6.562 0.00 4.525 85.7 428.5 0.05 0.01
1,4-Dichlorobenzene 28.200 1.000 28.200 0.505 14.255 see footnote 7.206 0.00 4.525 250 500 0.02 0.01
4-Bromophenyl-phenylether 0.267 1.000 0.267 0.058 0.015 see footnote 0.012 0.00 0.043 NA NA -- --
4-Chlorophenyl-phenylether 28.200 1.000 28.200 0.170 4.786 see footnote 1.777 0.00 4.525 NA NA -- --
Acenaphthene 28.200 0.300 8.460 0.256 7.231 see footnote 2.788 0.005 1.771 350 700 0.005 0.003
Acenaphthylene 28.200 0.220 6.204 0.165 4.661 see footnote 1.991 0.005 1.456 350 700 0.004 0.002
Anthracene 28.200 0.320 9.024 0.105 2.964 see footnote 2.177 0.005 1.849 1000 5000 0.002 0.0004
Benzo(a)anthracene 0.112 0.270 0.030 0.022 0.002 see footnote 0.011 0.005 0.008 2 10 0.004 0.001
Benzo(a)pyrene 0.120 0.340 0.041 0.014 0.002 see footnote 0.013 0.005 0.009 2 10 0.005 0.001
Benzo(b)fluoranthene 0.133 0.210 0.028 0.017 0.002 see footnote 0.011 0.005 0.008 2 10 0.004 0.001
Benzo(g,h,i)perylene 0.060 0.150 0.009 0.006 0.000 see footnote 0.007 0.005 0.004 2 10 0.002 0.0004
Benzo(k)fluoranthene 0.124 0.210 0.026 0.011 0.001 see footnote 0.011 0.005 0.007 2 10 0.004 0.001
Chrysene 0.155 0.440 0.068 0.029 0.004 see footnote 0.018 0.005 0.014 2 10 0.01 0.001
Dibenz(a,h)anthracene 28.200 0.490 13.818 0.007 0.191 see footnote 2.511 0.005 2.519 2 10 1.26 0.25
Fluoranthene 0.187 0.370 0.069 0.062 0.012 see footnote 0.020 0.005 0.015 500 2500 0.00003 0.00001
Fluorene 28.200 0.200 5.640 0.179 5.048 see footnote 1.962 0.005 1.377 500 2500 0.003 0.001
Hexachlorobenzene 28.200 1.690 47.658 0.037 1.036 see footnote 8.243 0.005 7.243 1.2 12 6.04 0.60
Hexachlorobutadiene 28.200 1.000 28.200 0.071 1.989 see footnote 5.184 0.005 4.526 2 20 2.26 0.23
Hexachlorocyclopentadiene 28.200 1.000 28.200 0.047 1.316 see footnote 5.073 0.005 4.526 75 375 0.06 0.01
Hexachloroethane 28.200 1.000 28.200 0.240 6.765 see footnote 5.974 0.005 4.526 100 500 0.05 0.01
Indeno(1,2,3-cd)pyrene 0.085 0.410 0.035 0.006 0.001 see footnote 0.012 0.005 0.008 2 10 0.004 0.001
Pentachlorophenol 84.500 8.000 676.000 0.049 4.160 see footnote 112.995 0.021 96.145 5 25 19.2 3.85
Phenanthrene 0.144 0.280 0.040 0.115 0.017 see footnote 0.016 0.005 0.010 500 2500 0.00002 0.000004
Pyrene 1.900 0.390 0.741 0.069 0.130 see footnote 0.162 0.005 0.144 2 10 0.07 0.01
Volatile Organics
1,1,2,2-Tetrachloroethane 0.948 1.000 0.948 1.790 1.697 see footnote 0.443 0.0 0.152 76 380 0.002 0.0004

DI = Chemical-specific
FIR = 0.048944287

FCxi = Chemical-specific
PDFi = 0.87
FCxi = Chemical-specific
PDFi = 0.00
FCxi = Chemical-specific
PDFi = 0.000
FCxi = Chemical-specific
PDFi = 0.000
SCx = Chemical-specific
PDS = 0.13
WIR = 0.068297905
WC = Chemical-specific
BW = 0.305

= Water ingestion rate (L/day, from Table 7-8)
= Concentration of chemical in water (mg/L)
= Body weight (kg wet weight, from Table 7-8)

= Concentration of chemical in food item (benthic invertebrates, dry weight basis, from Table 7-8)
= Proportion of diet composed of food item (benthic invertebrates, dry weight basis, from Table 7-8)
= Concentration of chemical in soil (mg/kg, dry weight)
= Proportion of diet composed of soil (dry weight basis, from Table 7-8)

= Proportion of diet composed of food item (small mammals, dry weight basis, from Table 7-8)

= Dietary intake for chemical (mg chemical/kg body weight/day)
= Food ingestion rate (kg/day dry weight, from Table 7-8)
= Concentration of chemical in food item (soil invertebrates, dry weight basis, from Table 7-8)
= Proportion of diet composed of food item (soil invertebrates, dry weight basis, from Table 7-8)
= Concentration of chemical in food item (terrestrial plants, dry weight basis, from Table 7-8)
= Proportion of diet composed of food item (terrestrial plants, dry weight basis, from Table 7-8)
= Concentration of chemical in food item (small mammals, dry weight basis, from Table 7-8)

It was assumed that the concentration of each chemical in the small mammal’s tissues was equal to the chemical concentration in its diet, that is, a diet to whole-body BAF (wet-weight
basis) of 1.0 was assumed.

BW

WCWIRPDSSCFIRPDFFCFIR
DI xxixii

x
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Inorganics
Arsenic 4.880 0.258 1.259 0.037 0.181 0.003 0.016 0.027 0.015 1.2 6 0.01 0.002
Cadmium 0.057 7.660 0.438 0.514 0.029 0.144 0.008 0.005 0.003 0.75 3.75 0.004 0.001
Chromium 17.100 0.320 5.474 0.048 0.813 0.092 1.574 0.008 0.059 3.28 16.4 0.02 0.004
Copper 31.800 0.468 14.887 0.123 3.914 0.111 3.520 0.012 0.141 11.7 15.14 0.01 0.01
Lead 26.400 0.307 8.104 0.038 0.995 0.055 1.448 0.018 0.087 8 80 0.01 0.001
Mercury 0.032 1.186 0.038 0.344 0.011 0.054 0.002 0.00003 0.0003 0.15 0.25 0.002 0.001
Nickel 7.960 1.656 13.182 0.034 0.272 0.168 1.340 0.010 0.093 25 62.5 0.004 0.001
Selenium 0.507 0.982 0.498 0.567 0.288 0.258 0.131 0.032 0.005 0.2 0.33 0.02 0.01
Zinc 96.400 2.482 239.249 0.358 34.484 0.509 49.090 0.004 1.692 20.8 104 0.08 0.02
Pesticides/PCBs
4,4'-DDE 0.234 10.60 2.480 0.0048 0.001 see footnote 0.171 0.000 0.016 1 5 0.02 0.003

DI = Chemical-specific
FIR = 0.034591811

FCxi = Chemical-specific
PDFi = 0.61
FCxi = Chemical-specific
PDFi = 0.10
FCxi = Chemical-specific
PDFi = 0.163
FCxi = Chemical-specific
PDS = 0.13
WIR = 0.046706352
WC = Chemical-specific
BW = 0.434
AFF = 0.125

NOAEL TRV
(mg/kg/d)

LOAEL TRV
(mg/kg/d)

NOAEL
HQ

LOAEL
HQ

= Proportion of diet composed of food item (soil invertebrates, dry weight basis, from Table 7-18)
= Concentration of chemical in food item (soil invertebrates, dry weight basis, from Table 7-18)
= Food ingestion rate (kg/day dry weight, from Table 7-18)
= Dietary intake for chemical (mg chemical/kg body weight/day)

= Area foraging factor (Site Size/Home Range; Max. is 1.0; from Table 7-18)
= Body weight (kg wet weight, from Table 7-18)
= Concentration of chemical in water (mg/L)
= Water ingestion rate (L/day, from Table 7-18)

Soil-Plant
BAF

Terrestrial Plant
Concentration

(mg/kg dw)
Soil-Mammal

BAF

= Proportion of diet composed of soil (dry weight basis, from Table 7-18)
= Concentration of chemical in food item (benthic invertebrates, dry weight basis, from Table 7-18)
= Proportion of diet composed of food item (small mammals, dry weight basis, from Table 7-18)
= Concentration of chemical in food item (small mammals, dry weight basis, from Table 7-18)
= Proportion of diet composed of food item (terrestrial plants, dry weight basis, from Table 7-18)
= Concentration of chemical in food item (terrestrial plants, dry weight basis, from Table 7-18)

It was assumed that the concentration of each chemical in the small mammal’s tissues was equal to the chemical concentration in its diet, that is, a diet to whole-body BAF (wet-weight
basis) of 1.0 was assumed.

Surface Water
Concentration

(mg/L)
Dietary Intake
(mg/kg/day)

Small Mammal
Concentration

(mg/kg dw)

TABLE J-2a
Summary of Indian Mongoose Exposure Doses - Step 3a
AOC H, Former NASD, Vieques, Puerto Rico

Chemical

Surface Soil
Concentration

(mg/kg)
Soil-Worm

BAF

Terrestrial
Invertebrate

Concentration
(mg/kg dw)

BW

PDSSCFIRPDFFCFIRAFF
DI xixii
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Inorganics
Arsenic 67.00 0.925 61.975 9.074 607.958 0.047 8.574 2.46 7.38 3.49 1.16
Cadmium 0.291 190.000 55.290 22.879 6.658 0.008 7.267 1.45 20 5.01 0.36
Chromium 50.00 11.416 570.800 0.480 24.000 0.016 75.316 1 5 75.32 15.06
Copper 100.0 5.492 549.200 7.400 740.000 0.023 72.796 47 61.7 1.55 1.18
Lead 63.00 228.261 14380.443 10.601 667.863 0.035 1889.844 3.85 19.25 490.87 98.17
Mercury 0.063 33.000 2.063 12.230 0.764 0.000 0.271 0.49 1.2 0.55 0.23
Nickel 26.00 7.802 202.852 22.214 577.564 0.020 26.820 77.4 107 0.35 0.25
Selenium 1.400 13.733 19.226 77.000 107.800 0.064 2.544 0.44 1.5 5.78 1.70
Silver 0.170 19.500 3.315 0.040 0.007 0.009 0.438 7 35 0.06 0.01
Zinc 260.0 49.510 12872.600 34.286 8914.360 0.008 1692.974 14.5 131 116.76 12.92
Pesticides/PCBs
4,4'-DDD 0.010 2.000 0.020 0.015 0.0002 0.00002 0.003 0.5 5 0.01 0.00
4,4'-DDE 3.990 10.60 42.294 0.022 0.0861 0.00002 5.582 0.5 5 11.16 1.12
4,4'-DDT 1.940 0.700 1.358 0.024 0.0459 0.00002 0.191 0.5 5 0.38 0.04
Aldrin 0.002 3.300 0.007 0.043 0.0001 0.00001 0.001 0.0701 0.3505 0.01 0.003
alpha-BHC 0.002 1.000 0.002 0.263 0.0006 0.00001 0.000 0.56 2.25 0.001 0.0001
alpha-Chlordane 0.002 4.000 0.008 0.017 0.0000 0.00001 0.001 2.14 10.7 0.001 0.0001
Aroclor-1016 0.039 65.200 2.543 0.022 0.0009 0.0 0.334 0.41 2.05 0.82 0.16
Aroclor-1221 0.079 65.200 5.151 0.074 0.0059 0.0 0.677 0.41 2.05 1.65 0.33
Aroclor-1232 0.039 65.200 2.543 0.044 0.0017 0.0 0.334 0.41 2.05 0.82 0.16
Aroclor-1242 0.039 65.200 2.543 0.022 0.0009 0.0 0.334 0.41 2.05 0.82 0.16
Aroclor-1248 0.039 65.200 2.543 0.010 0.0004 0.0 0.334 0.41 2.05 0.82 0.16
Aroclor-1254 0.039 65.200 2.543 0.007 0.0003 0.0 0.334 0.41 2.05 0.82 0.16
Aroclor-1260 0.039 65.2 2.543 0.005 0.0002 0.0 0.334 0.41 2.05 0.82 0.16
beta-BHC 0.002 1.000 0.002 0.263 0.0006 0.00001 0.000 0.56 2.25 0.001 0.0001
delta-BHC 0.002 1.000 0.002 0.165 0.0003 0.00001 0.000 0.56 2.25 0.001 0.0001
Dieldrin 0.004 8.000 0.033 0.309 0.0013 0.00002 0.004 0.077 0.385 0.06 0.01
Endosulfan I 0.002 1.000 0.002 0.344 0.0007 0.00001 0.000 10 50 0.00003 0.00001
Endosulfan II 0.004 1.000 0.004 0.313 0.0013 0.00002 0.001 10 50 0.0001 0.00001
Endrin 0.004 3.600 0.015 0.795 0.0033 0.00002 0.002 0.02 0.1 0.10 0.02
gamma-BHC (Lindane) 0.002 1.000 0.002 0.317 0.0007 0.00001 0.000 4 20 0.0001 0.00001
gamma-Chlordane 0.002 4.000 0.008 0.017 0.0000 0.00001 0.001 2.14 10.7 0.001 0.0001
Heptachlor 0.002 3.000 0.006 0.055 0.0001 0.00001 0.001 0.2753 1.3765 0.003 0.001
Heptachlor epoxide 0.002 8.390 0.018 0.367 0.0008 0.00001 0.002 0.2753 1.3765 0.01 0.002
Methoxychlor 0.001 1.000 0.001 0.145 0.0001 0.00010 0.000 355 1775 0.0000003 0.0000001
Toxaphene 0.210 1.000 0.210 0.122 0.0256 0.00005 0.029 1 5 0.03 0.01
Semivolatile Organics
1,2,4-Trichlorobenzene 28.200 0.560 15.792 0.219 6.164 0.0 2.254 32.16 160.8 0.07 0.01
1,2-Dichlorobenzene 28.200 1.000 28.200 0.548 15.440 0.0 3.884 32.16 160.8 0.12 0.02
1,3-Dichlorobenzene 28.200 1.000 28.200 0.367 10.357 0.0 3.884 32.16 160.8 0.12 0.02

NOAEL
TRV

(mg/kg/d)
LOAEL TRV

(mg/kg/d) NOAEL HQ LOAEL HQ

TABLE J-3
Summary of Pearly-eyed Thrasher Exposure Doses - Step 2
AOC H, Former NASD, Vieques, Puerto Rico

Chemical

Surface Soil
Concentration

(mg/kg)
Soil-Worm

BAF

Terrestrial
Invertebrate

Concentration
(mg/kg dw)

Surface Water
Concentration

(mg/L)
Soil-Plant

BAF

Terrestrial Plant
Concentration

(mg/kg dw)
Dietary Intake
(mg/kg/day)



NOAEL
TRV

(mg/kg/d)
LOAEL TRV

(mg/kg/d) NOAEL HQ LOAEL HQ

TABLE J-3
Summary of Pearly-eyed Thrasher Exposure Doses - Step 2
AOC H, Former NASD, Vieques, Puerto Rico

Chemical

Surface Soil
Concentration

(mg/kg)
Soil-Worm

BAF

Terrestrial
Invertebrate

Concentration
(mg/kg dw)

Surface Water
Concentration

(mg/L)
Soil-Plant

BAF

Terrestrial Plant
Concentration

(mg/kg dw)
Dietary Intake
(mg/kg/day)

1,4-Dichlorobenzene 28.200 1.000 28.200 0.505 14.255 0.0 3.884 32.16 160.8 0.12 0.02
4-Bromophenyl-phenylether 0.267 1.000 0.267 1.505 0.402 1.000 0.170 NA NA -- --
4-Chlorophenyl-phenylether 28.200 1.000 28.200 2.505 70.655 2.000 4.151 NA NA -- --
Acenaphthene 28.200 0.300 8.460 0.256 7.231 0.005 1.291 7.1 35.5 0.18 0.04
Acenaphthylene 28.200 0.220 6.204 0.165 4.661 0.005 0.994 7.1 35.5 0.14 0.03
Anthracene 28.200 0.320 9.024 0.105 2.964 0.005 1.365 7.1 35.5 0.19 0.04
Benzo(a)anthracene 0.112 0.270 0.030 0.022 0.002 0.005 0.005 7.1 35.5 0.001 0.0002
Benzo(a)pyrene 0.120 0.340 0.041 0.014 0.002 0.005 0.007 7.1 35.5 0.001 0.0002
Benzo(b)fluoranthene 0.133 0.210 0.028 0.017 0.002 0.005 0.005 7.1 35.5 0.001 0.0001
Benzo(g,h,i)perylene 0.060 0.150 0.009 0.006 0.000 0.005 0.002 7.1 35.5 0.0003 0.0001
Benzo(k)fluoranthene 0.124 0.210 0.026 0.011 0.001 0.005 0.005 7.1 35.5 0.001 0.0001
Chrysene 0.155 0.440 0.068 0.029 0.004 0.005 0.011 7.1 35.5 0.001 0.0003
Dibenz(a,h)anthracene 28.200 0.490 13.818 0.007 0.191 0.005 1.995 7.1 35.5 0.28 0.06
Fluoranthene 0.187 0.370 0.069 0.062 0.012 0.005 0.011 7.1 35.5 0.002 0.0003
Fluorene 28.200 0.200 5.640 0.179 5.048 0.005 0.920 7.1 35.5 0.13 0.03
Hexachlorobenzene 28.200 1.690 47.658 0.037 1.036 0.005 6.441 0.113 0.565 57.00 11.40
Hexachlorobutadiene 28.200 1.000 28.200 0.071 1.989 0.005 3.885 3.39 16.95 1.15 0.23
Hexachlorocyclopentadiene 28.200 1.000 28.200 0.047 1.316 0.005 3.885 NA NA -- --
Hexachloroethane 28.200 1.000 28.200 0.240 6.765 0.005 3.885 NA NA -- --
Indeno(1,2,3-cd)pyrene 0.085 0.410 0.035 0.006 0.001 0.005 0.006 7.1 35.5 0.001 0.0002
Pentachlorophenol 84.500 8.000 676.000 0.049 4.160 0.021 89.357 4.26 8.52 21.0 10.5
Phenanthrene 0.144 0.280 0.040 0.115 0.017 0.005 0.007 7.1 35.5 0.001 0.0002
Pyrene 1.900 0.390 0.741 0.069 0.130 0.005 0.110 7.1 35.5 0.02 0.003
Volatile Organics
1,1,2,2-Tetrachloroethane 0.948 1.000 0.948 1.790 1.697 0.0 0.131 NA NA -- --

DI = Chemical-specific
FIR = 0.013083869

FCxi = Chemical-specific
PDFi = 0.954
FCxi = Chemical-specific
PDFi = 0
SCx = Chemical-specific
PDS = 0.046
WIR = 0.012698351
WC = Chemical-specific
BW = 0.095

= Concentration of chemical in soil (mg/kg, dry weight)
= Proportion of diet composed of food item (terrestrial plants, dry weight basis, from Table 7-8)
= Concentration of chemical in food item (terrestrial plants, dry weight basis, from Table 7-8)

= Body weight (kg wet weight, from Table 7-8)
= Concentration of chemical in water (mg/L)
= Water ingestion rate (L/day, from Table 7-8)
= Proportion of diet composed of soil (dry weight basis, from Table 7-8)

= Proportion of diet composed of food item (soil invertebrates, dry weight basis, from Table 7-8)
= Concentration of chemical in food item (soil invertebrates, dry weight basis, from Table 7-8)
= Food ingestion rate (kg/day dry weight, from Table 7-8)
= Dietary intake for chemical (mg chemical/kg body weight/day)

BW
WCWIRPDSSCFIRPDFFCFIR

DI xxixii
x

])]()[()]()()[()]()()([[ 
 



Inorganics
Arsenic 4.880 0.258 1.259 0.037 0.181 0.027 0.163 2.46 7.38 0.07 0.02
Cadmium 0.057 7.660 0.438 0.514 0.029 0.005 0.045 1.45 20 0.03 0.00
Chromium 17.100 0.320 5.474 0.048 0.813 0.008 0.671 1 5 0.67 0.13
Copper 31.800 0.468 14.887 0.123 3.914 0.012 1.778 47 61.7 0.04 0.03
Lead 26.400 0.307 8.104 0.038 0.995 0.018 0.994 3.85 19.25 0.26 0.05
Mercury 0.032 1.186 0.038 0.344 0.011 0.00003 0.004 0.49 1.2 0.01 0.004
Nickel 7.960 1.656 13.182 0.034 0.272 0.010 1.367 77.4 107 0.02 0.01
Selenium 0.507 0.982 0.498 0.567 0.288 0.032 0.064 0.44 1.5 0.15 0.04
Zinc 96.400 2.482 239.249 0.358 34.484 0.004 25.281 14.5 131 1.74 0.19
Pesticides/PCBs
4,4'-DDE 0.234 10.60 2.480 0.0048 0.001 0.000 0.248 0.5 5 0.50 0.05

DI = Chemical-specific
FIR = 0.01265848

FCxi = Chemical-specific
PDFi = 0.754
FCxi = Chemical-specific
PDFi = 0.2
SCx = Chemical-specific
PDS = 0.046
WIR = 0.01227365
WC = Chemical-specific
BW = 0.096

AFF = 1

NOAEL TRV
(mg/kg/d)

LOAEL TRV
(mg/kg/d) NOAEL HQ LOAEL HQ

= Area foraging factor (Site Size/Home Range; Max. is 1.0; from Table 7-18)

= Proportion of diet composed of soil (dry weight basis, from Table 7-18)
= Water ingestion rate (L/day, from Table 7-18)
= Concentration of chemical in water (mg/L)
= Body weight (kg wet weight, from Table 7-18)

= Proportion of diet composed of food item (soil invertebrates, dry weight basis, from Table 7-18)
= Concentration of chemical in food item (terrestrial plants, dry weight basis, from Table 7-18)
= Proportion of diet composed of food item (terrestrial plants, dry weight basis, from Table 7-18)
= Concentration of chemical in soil (mg/kg, dry weight)

= Dietary intake for chemical (mg chemical/kg body weight/day)
= Food ingestion rate (kg/day dry weight, from Table 7-18)
= Concentration of chemical in food item (soil invertebrates, dry weight basis, from Table 7-18)

Dietary Intake
(mg/kg/day)

TABLE J-3a
Summary of Pearly-eyed Thrasher Exposure Doses - Step 3a
AOC H, Former NASD, Vieques, Puerto Rico

Chemical

Surface Soil
Concentration

(mg/kg)
Soil-Worm

BAF

Terrestrial
Invertebrate

Concentration
(mg/kg dw)

Soil-Plant
BAF

Terrestrial Plant
Concentration

(mg/kg dw)

Surface Water
Concentration

(mg/L)

BW
PDSSCFIRPDFFCFIRAFF

DI xixii
])]()()[()]()()([[ 
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Inorganics
Arsenic 0.882 0.126 0.111 0.047 0.039 5.14 12.84 0.01 0.003
Cadmium 0.012 0.164 0.002 0.008 0.00168 1.45 20 0.001 0.0001
Chromium 13.400 0.038 0.509 0.016 0.150 1 5 0.15 0.03
Copper 9.760 0.100 0.976 0.023 0.286 47 61.7 0.01 0.005
Lead 1.490 0.070 0.104 0.035 0.035 3.85 19.25 0.01 0.002
Mercury 0.013 4.580 0.058 0.000 0.017 0.026 0.078 0.65 0.22
Nickel 4.390 1.000 4.390 0.020 1.276 77.4 107 0.02 0.01
Selenium 0.190 1.000 0.190 0.064 0.064 1.8 9 0.04 0.01
Silver 0.027 1.000 0.027 0.009 0.009 35.6 178 0.0003 0.0001
Zinc 13.600 0.147 1.999 0.008 0.581 14.5 131 0.04 0.004
Pesticides/PCBs
4,4'-DDD 0.005 2.250 0.010 0.000020 0.003 0.3 3 0.01 0.001
4,4'-DDE 0.000 26.200 0.003 0.000020 0.001 0.3 3 0.003 0.0003
4,4'-DDT 0.005 8.800 0.040 0.000020 0.011 0.3 3 0.04 0.004
Aldrin 0.002 1.000 0.002 0.000010 0.001 0.155 0.775 0.004 0.001
alpha-BHC 0.002 1.000 0.002 0.000010 0.001 0.56 2.25 0.001 0.0003
alpha-Chlordane 0.002 1.000 0.002 0.000010 0.001 0.8 4 0.001 0.0002
beta-BHC 0.002 1.000 0.002 0.000010 0.001 0.56 2.25 0.001 0.0003
delta-BHC 0.002 1.000 0.002 0.000010 0.001 0.56 2.25 0.001 0.0003
Dieldrin 0.005 1.000 0.005 0.000020 0.001 0.077 0.385 0.02 0.003
Endosulfan I 0.002 1.000 0.002 0.000010 0.001 10 50 0.0001 0.00001
Endosulfan II 0.005 1.000 0.005 0.000020 0.001 10 50 0.0001 0.00003
Endrin 0.005 1.000 0.005 0.000020 0.001 0.3 1.5 0.004 0.001
gamma-BHC (Lindane) 0.002 6.200 0.014 0.000010 0.004 4 20 0.001 0.0002
gamma-Chlordane 0.002 1.000 0.002 0.000010 0.001 0.8 4 0.001 0.0002
Heptachlor 0.002 1.000 0.002 0.000010 0.001 0.48 2.4 0.001 0.0003
Heptachlor epoxide 0.002 1.000 0.002 0.000010 0.001 0.48 2.4 0.001 0.0003
Methoxychlor 0.023 1.000 0.023 0.000100 0.007 355 1775 0.00002 0.0000
Toxaphene 0.230 1.000 0.230 0.000051 0.067 1 5 0.07 0.01
Semivolatile Organics
4-Bromophenyl-phenylether 0.445 1.000 0.445 0.0001 0.129 NA NA -- --
4-Chlorophenyl-phenylether 0.445 1.000 0.445 0.0001 0.129 NA NA -- --
Acenaphthene 0.445 1.000 0.445 0.0051 0.130 7.1 35.5 0.02 0.004
Acenaphthylene 0.445 1.000 0.445 0.0051 0.130 7.1 35.5 0.02 0.004
Anthracene 0.445 1.000 0.445 0.0051 0.130 7.1 35.5 0.02 0.004

NOAEL TRV
(mg/kg/d)

LOAEL TRV
(mg/kg/d) NOAEL HQ LOAEL HQ

TABLE J-4
Summary of Green Heron Exposure Doses - Step 2
AOC H, Former NASD, Vieques, Puerto Rico

Chemical
Sediment-Fish

BAF
Fish Concentration

(mg/kg dw)

Surface Water
Concentration

(mg/L)
Dietary Intake
(mg/kg/day)

Sediment
Concentration

(mg/kg)



NOAEL TRV
(mg/kg/d)

LOAEL TRV
(mg/kg/d) NOAEL HQ LOAEL HQ

TABLE J-4
Summary of Green Heron Exposure Doses - Step 2
AOC H, Former NASD, Vieques, Puerto Rico

Chemical
Sediment-Fish

BAF
Fish Concentration

(mg/kg dw)

Surface Water
Concentration

(mg/L)
Dietary Intake
(mg/kg/day)

Sediment
Concentration

(mg/kg)
Benzo(a)anthracene 0.445 1.000 0.445 0.0051 0.130 7.1 35.5 0.02 0.004
Benzo(a)pyrene 0.445 1.000 0.445 0.0051 0.130 7.1 35.5 0.02 0.004
Benzo(b)fluoranthene 0.445 1.000 0.445 0.0051 0.130 7.1 35.5 0.02 0.004
Benzo(g,h,i)perylene 0.445 1.000 0.445 0.0051 0.130 7.1 35.5 0.02 0.004
Benzo(k)fluoranthene 0.445 1.000 0.445 0.0051 0.130 7.1 35.5 0.02 0.004
Chrysene 0.445 1.000 0.445 0.0051 0.130 7.1 35.5 0.02 0.004
Dibenz(a,h)anthracene 0.445 1.000 0.445 0.0051 0.130 7.1 35.5 0.02 0.004
Fluoranthene 0.445 1.000 0.445 0.0051 0.130 7.1 35.5 0.02 0.004
Fluorene 0.445 1.000 0.445 0.0051 0.130 7.1 35.5 0.02 0.004
Hexachlorobenzene 0.445 0.940 0.418 0.0051 0.122 0.113 0.565 1.08 0.22
Hexachlorobutadiene 0.000 0.384 0.000 0.0051 0.001 3.39 16.95 0.0002 0.00004
Hexachlorocyclopentadiene 0.445 1.000 0.445 0.0051 0.130 NA NA -- --
Hexachloroethane 0.000 1.000 0.000 0.0051 0.001 NA NA -- --
Indeno(1,2,3-cd)pyrene 0.445 1.000 0.445 0.0051 0.130 7.1 35.5 0.02 0.004
Pentachlorophenol 1.330 1.000 1.330 0.0205 0.389 4.26 8.52 0.09 0.05
Phenanthrene 0.445 1.000 0.445 0.0051 0.130 7.1 35.5 0.02 0.004
Pyrene 0.445 1.000 0.445 0.0051 0.130 7.1 35.5 0.02 0.004

DI = Chemical-specific
FIR = 0.045817191

FCxi = Chemical-specific
PDFi = 1.000
SCx = Chemical-specific
PDS = 0
WIR = 0.022740679
WC = Chemical-specific
BW = 0.158

= Concentration of chemical in water (mg/L)
= Body weight (kg wet weight, from Table 7-8)

= Concentration of chemical in sediment (mg/kg, dry weight)
= Proportion of diet composed of sediment (dry weight basis, from Table 7-8)

= Proportion of diet composed of food item (fish, dry weight basis, from Table 7-8)

= Water ingestion rate (L/day, from Table 7-8)

= Dietary intake for chemical (mg chemical/kg body weight/day)
= Food ingestion rate (kg/day dry weight, from Table 7-8)
= Concentration of chemical in food item (fish, dry weight basis, from Table 7-8)

BW

WCWIRPDSSCFIRPDFFCFIR
DI xxixii

x
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Inorganics
Chromium 7.100 0.083 0.589 0.038 0.270 0.008 0.070 1 5 0.07 0.01
Copper 8.110 0.919 7.457 0.100 0.811 0.012 0.524 47 61.7 0.01 0.01
Zinc 11.200 0.954 10.686 0.147 1.646 0.004 0.815 14.5 131 0.06 0.01

DI = Chemical-specific
FIR = 0.040479994

FCxi = Chemical-specific
PDFi = 0.710
FCxi = Chemical-specific
PDFi = 0.290
SCx = Chemical-specific

PDS = 0
WIR = 0.020868779
WC = Chemical-specific
BW = 0.212

AFF = 1

NOAEL TRV
(mg/kg/d)

LOAEL TRV
(mg/kg/d) NOAEL HQ LOAEL HQ

= Area foraging factor (Site Size/Home Range; Max. is 1.0; from Table 7-18)

= Proportion of diet composed of sediment (dry weight basis, from Table 7-18)
= Water ingestion rate (L/day, from Table 7-18)
= Concentration of chemical in water (mg/L)
= Body weight (kg wet weight, from Table 7-18)

= Proportion of diet composed of food item (fish, dry weight basis, from Table 7-18)
= Concentration of chemical in food item (benthic invertebrates, dry weight basis, from Table 7-18)
= Proportion of diet composed of food item (benthic invertebrates, dry weight basis, from Table 7-18)
= Concentration of chemical in sediment (mg/kg, dry weight)

= Dietary intake for chemical (mg chemical/kg body weight/day)
= Food ingestion rate (kg/day dry weight, from Table 7-18)
= Concentration of chemical in food item (fish, dry weight basis, from Table 7-18)

Dietary Intake
(mg/kg/day)

TABLE J-4a
Summary of Green Heron Exposure Doses - Step 3a
AOC H, Former NASD, Vieques, Puerto Rico

Chemical

Sediment
Concentration

(mg/kg)

Sediment-
Benthic

Invertebrate
BAF

Benthic
Invertebrate

Concentration
(mg/kg dw)

Sediment-
Fish BAF

Fish
Concentration

(mg/kg dw)

Surface Water
Concentration

(mg/L)

BW
PDSSCFIRPDFFCFIRAFF

DI xixii
])]()()[()]()()([[ 
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Inorganics
Arsenic 67.00 0.071 4.757 0.047 0.200 2.46 7.38 0.08 0.03
Cadmium 0.291 1.705 0.496 0.008 0.021 1.45 20 0.01 0.001
Chromium 50.00 0.800 40.000 0.016 1.653 1 5 1.65 0.33
Copper 100.0 0.867 86.700 0.023 3.582 47 61.7 0.08 0.06
Lead 63.00 0.995 62.685 0.035 2.591 3.85 19.25 0.67 0.13
Mercury 0.063 0.192 0.012 0.000 0.000 0.49 1.2 0.001 0.0004
Nickel 26.00 0.800 20.800 0.020 0.860 77.4 107 0.01 0.01
Selenium 1.400 1.754 2.456 0.064 0.106 0.44 1.5 0.24 0.07
Silver 0.170 0.810 0.138 0.009 0.006 7 35 0.001 0.00
Zinc 260.0 5.850 1521.000 0.008 62.811 14.5 131 4.33 0.48
Pesticides/PCBs
4,4'-DDD 0.010 see footnote 0.003 0.000020 0.00014 0.08 0.4 0.002 0.0004
4,4'-DDE 3.990 see footnote 7.031 0.000020 0.29034 0.08 0.4 3.63 0.73
4,4'-DDT 1.940 see footnote 0.245 0.000020 0.01012 0.08 0.4 0.13 0.03
Aldrin 0.002 see footnote 0.001 0.000010 0.00005 0.0701 0.3505 0.001 0.0001
alpha-BHC 0.002 see footnote 0.000 0.000010 0.00002 0.56 2.25 0.00004 0.00001
alpha-Chlordane 0.002 see footnote 0.001 0.000010 0.00006 2.14 10.7 0.00003 0.00001
Aroclor-1016 0.039 see footnote 0.103 0.0 0.00425 0.41 2.05 0.01 0.002
Aroclor-1221 0.079 see footnote 0.209 0.0 0.00864 0.41 2.05 0.02 0.004
Aroclor-1232 0.039 see footnote 0.103 0.0 0.00426 0.41 2.05 0.01 0.002
Aroclor-1242 0.039 see footnote 0.103 0.0 0.00425 0.41 2.05 0.01 0.002
Aroclor-1248 0.039 see footnote 0.103 0.0 0.00425 0.41 2.05 0.01 0.002
Aroclor-1254 0.039 see footnote 0.103 0.0 0.00425 0.41 2.05 0.01 0.002
Aroclor-1260 0.039 see footnote 0.103 0.0 0.00425 0.41 2.05 0.01 0.002
beta-BHC 0.002 see footnote 0.000 0.000010 0.00002 0.56 2.25 0.00004 0.00001
delta-BHC 0.002 see footnote 0.000 0.000010 0.00002 0.56 2.25 0.00003 0.00001
Dieldrin 0.004 see footnote 0.006 0.000020 0.00024 0.077 0.385 0.003 0.001
Endosulfan I 0.002 see footnote 0.000 0.000010 0.00002 10 50 0.000002 0.0000004
Endosulfan II 0.004 see footnote 0.001 0.000020 0.00004 10 50 0.000004 0.000001
Endrin 0.004 see footnote 0.003 0.000020 0.00013 0.02 0.1 0.01 0.001
gamma-BHC (Lindane) 0.002 see footnote 0.000 0.000010 0.00002 4 20 0.00001 0.000001
gamma-Chlordane 0.002 see footnote 0.001 0.000010 0.00006 2.14 10.7 0.00003 0.00001
Heptachlor 0.002 see footnote 0.001 0.000010 0.00005 0.2753 1.3765 0.0002 0.00003
Heptachlor epoxide 0.002 see footnote 0.003 0.000010 0.00013 0.2753 1.3765 0.0005 0.0001
Methoxychlor 0.001 see footnote 0.000 0.000100 0.00002 355 1775 0.00000005 0.00000001
Toxaphene 0.210 see footnote 0.040 0.000051 0.00167 1 5 0.002 0.0003
Semivolatile Organics
1,2,4-Trichlorobenzene 28.200 see footnote 3.819 0.0 0.158 32.16 160.8 0.005 0.001
1,2-Dichlorobenzene 28.200 see footnote 7.402 0.0 0.306 32.16 160.8 0.01 0.002
1,3-Dichlorobenzene 28.200 see footnote 6.562 0.0 0.271 32.16 160.8 0.01 0.002

NOAEL TRV
(mg/kg/d)

LOAEL TRV
(mg/kg/d) NOAEL HQ LOAEL HQ

Small Mammal
Concentration

(mg/kg dw)

TABLE J-5
Summary of Red-tailed Hawk Doses - Step 2
AOC H, Former NASD, Vieques, Puerto Rico

Chemical

Surface Soil
Concentration

(mg/kg) Soil-Mammal BAF

Surface Water
Concentration

(mg/L)
Dietary Intake
(mg/kg/day)



NOAEL TRV
(mg/kg/d)

LOAEL TRV
(mg/kg/d) NOAEL HQ LOAEL HQ

Small Mammal
Concentration

(mg/kg dw)

TABLE J-5
Summary of Red-tailed Hawk Doses - Step 2
AOC H, Former NASD, Vieques, Puerto Rico

Chemical

Surface Soil
Concentration

(mg/kg) Soil-Mammal BAF

Surface Water
Concentration

(mg/L)
Dietary Intake
(mg/kg/day)

1,4-Dichlorobenzene 28.200 see footnote 7.206 0.0 0.298 32.16 160.8 0.01 0.002
4-Bromophenyl-phenylether 0.267 see footnote 0.012 0.0 0.000 NA NA -- --
4-Chlorophenyl-phenylether 28.200 see footnote 1.777 0.0 0.073 NA NA -- --
Acenaphthene 28.200 see footnote 2.788 0.005 0.116 7.1 35.5 0.02 0.003
Acenaphthylene 28.200 see footnote 1.991 0.005 0.083 7.1 35.5 0.01 0.002
Anthracene 28.200 see footnote 2.177 0.005 0.090 7.1 35.5 0.01 0.003
Benzo(a)anthracene 0.112 see footnote 0.011 0.005 0.001 7.1 35.5 0.0001 0.00002
Benzo(a)pyrene 0.120 see footnote 0.013 0.005 0.001 7.1 35.5 0.0001 0.00003
Benzo(b)fluoranthene 0.133 see footnote 0.011 0.005 0.001 7.1 35.5 0.0001 0.00002
Benzo(g,h,i)perylene 0.060 see footnote 0.007 0.005 0.001 7.1 35.5 0.0001 0.00002
Benzo(k)fluoranthene 0.124 see footnote 0.011 0.005 0.001 7.1 35.5 0.0001 0.00002
Chrysene 0.155 see footnote 0.018 0.005 0.001 7.1 35.5 0.0002 0.00003
Dibenz(a,h)anthracene 28.200 see footnote 2.511 0.005 0.104 7.1 35.5 0.01 0.003
Fluoranthene 0.187 see footnote 0.020 0.005 0.001 7.1 35.5 0.0002 0.00003
Fluorene 28.200 see footnote 1.962 0.005 0.081 7.1 35.5 0.01 0.002
Hexachlorobenzene 28.200 see footnote 8.243 0.005 0.341 0.113 0.565 3.02 0.60
Hexachlorobutadiene 28.200 see footnote 5.184 0.005 0.214 3.39 16.95 0.06 0.01
Hexachlorocyclopentadiene 28.200 see footnote 5.073 0.005 0.210 NA NA -- --
Hexachloroethane 28.200 see footnote 5.974 0.005 0.247 NA NA -- --
Indeno(1,2,3-cd)pyrene 0.085 see footnote 0.012 0.005 0.001 7.1 35.5 0.0001 0.00002
Pentachlorophenol 84.500 see footnote 112.995 0.021 4.668 4.26 8.52 1.10 0.55
Phenanthrene 0.144 see footnote 0.016 0.005 0.001 7.1 35.5 0.0001 0.00003
Pyrene 1.900 see footnote 0.162 0.005 0.007 7.1 35.5 0.001 0.0002
Volatile Organics
1,1,2,2-Tetrachloroethane 0.948 see footnote 0.443 0.0 0.018 NA NA -- --

DI = Chemical-specific
FIR = 0.03952

FCxi = Chemical-specific
PDFi = 1.000
SCx = Chemical-specific
PDS = 0
WIR = 0.067962426
WC = Chemical-specific
BW = 0.957 = Body weight (kg wet weight, from Table 7-8)

= Dietary intake for chemical (mg chemical/kg body weight/day)
= Food ingestion rate (kg/day dry weight, from Table 7-8)
= Concentration of chemical in food item (small mammals, dry weight basis, from Table 7-8)
= Proportion of diet composed of food item (small mammals, dry weight basis, from Table 7-8)
= Concentration of chemical in soil (mg/kg, dry weight)
= Proportion of diet composed of soil (dry weight basis, from Table 7-8)
= Water ingestion rate (L/day, from Table 7-8)
= Concentration of chemical in water (mg/L)

It was assumed that the concentration of each chemical in the small mammal’s tissues was equal to the chemical
concentration in its diet, that is, a diet to whole-body BAF (wet-weight basis) of 1.0 was assumed.

BW

WCWIRPDSSCFIRPDFFCFIR
DI xxixii

x
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Inorganics
Arsenic 4.880 0.003 0.016 0.027 0.000004 2.46 7.38 0.000001 0.0000005
Cadmium 0.057 0.144 0.008 0.005 0.000001 1.45 20 0.000001 0.00000004
Chromium 17.100 0.092 1.574 0.008 0.000087 1 5 0.00009 0.00002
Copper 31.800 0.111 3.520 0.012 0.000195 47 61.7 0.000004 0.000003
Lead 26.400 0.055 1.448 0.018 0.000081 3.85 19.25 0.00002 0.000004
Mercury 0.032 0.054 0.002 0.00003 0.0000001 0.49 1.2 0.0000002 0.0000001
Nickel 7.960 0.168 1.340 0.010 0.000075 77.4 107 0.000001 0.000001
Selenium 0.507 0.258 0.131 0.032 0.000010 0.44 1.5 0.00002 0.00001
Zinc 96.400 0.509 49.090 0.004 0.002697 14.5 131 0.0002 0.00002
Pesticides/PCBs
4,4'-DDE 0.234 see footnote 0.171 0.00001 0.000009 0.08 0.4 0.0001 0.00002

DI = Chemical-specific
FIR = 0.036032

FCxi = Chemical-specific = Concentration of chemical in food item (small mammals, dry weight basis, from Table 7-18)
PDFi = 1.000 = Proportion of diet composed of food item (small mammals, dry weight basis, from Table 7-18)
SCx = Chemical-specific
PDS = 0
WIR = 0.063882622
WC = Chemical-specific
BW = 1.126
AFF = 0.001716738 = Area foraging factor (Site Size/Home Range; Max. is 1.0; from Table 7-18)

LOAEL TRV
(mg/kg/d) NOAEL HQ LOAEL HQ

It was assumed that the concentration of each chemical in the small mammal’s tissues was equal to the chemical
concentration in its diet, that is, a diet to whole-body BAF (wet-weight basis) of 1.0 was assumed.

= Dietary intake for chemical (mg chemical/kg body weight/day)
= Food ingestion rate (kg/day dry weight, from Table 7-18)

NOAEL TRV
(mg/kg/d)

= Concentration of chemical in water (mg/L)
= Body weight (kg wet weight, from Table 7-18)

= Concentration of chemical in soil (mg/kg, dry weight)
= Proportion of diet composed of soil (dry weight basis, from Table 7-18)
= Water ingestion rate (L/day, from Table 7-18)

TABLE J-5a
Summary of Red-tailed Hawk Doses - Step 3a
AOC H, Former NASD, Vieques, Puerto Rico

Chemical

Surface Soil
Concentration

(mg/kg)

Soil-
Mammal

BAF

Small Mammal
Concentration

(mg/kg dw)

Surface Water
Concentration

(mg/L)
Dietary Intake
(mg/kg/day)

BW

PDSSCFIRPDFFCFIRAFF
DI xixii

])]()()[()]()()([[ 
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Inorganics
Arsenic 0.882 4.330 3.819 0.047 1.055 5.14 12.84 0.21 0.08
Cadmium 0.012 4.878 0.059 0.008 0.018 1.45 20 0.01 0.001
Chromium 13.400 0.190 2.546 0.016 1.429 1 5 1.43 0.29
Copper 9.760 23.870 232.971 0.023 61.003 47 61.7 1.30 0.99
Lead 1.490 0.503 0.749 0.035 0.290 3.85 19.25 0.08 0.02
Mercury 0.013 3.981 0.051 0.000 0.014 0.026 0.078 0.53 0.18
Nickel 4.390 0.237 1.040 0.020 0.526 77.4 107 0.01 0.005
Selenium 0.190 1.000 0.190 0.064 0.080 0.4 0.8 0.20 0.10
Silver 0.027 0.180 0.005 0.009 0.006 35.6 178 0.0002 0.00003
Zinc 13.600 8.479 115.314 0.008 30.693 14.5 131 2.11676697 0.23
Pesticides/PCBs
4,4'-DDD 0.005 0.350 0.002 0.00002 0.0007 0.12 0.6 0.01 0.001
4,4'-DDE 0.000 3.360 0.000 0.00002 0.0001 0.12 0.6 0.001 0.0002
4,4'-DDT 0.005 2.280 0.010 0.00002 0.0029 0.6 1.5 0.005 0.002
Aldrin 0.002 1.000 0.002 0.00001 0.0007 0.155 0.775 0.005 0.001
alpha-BHC 0.002 1.000 0.002 0.00001 0.0007 0.56 2.25 0.001 0.0003
alpha-Chlordane 0.002 1.000 0.002 0.00001 0.0007 0.8 4 0.001 0.0002
beta-BHC 0.002 1.000 0.002 0.00001 0.0007 0.56 2.25 0.001 0.0003
delta-BHC 0.002 1.000 0.002 0.00001 0.0007 0.56 2.25 0.001 0.0003
Dieldrin 0.005 4.520 0.020 0.00002 0.0055 0.077 0.385 0.07 0.01
Endosulfan I 0.002 1.000 0.002 0.00001 0.0007 10 50 0.0001 0.00001
Endosulfan II 0.005 1.000 0.005 0.00002 0.0014 10 50 0.0001 0.00003
Endrin 0.005 1.000 0.005 0.00002 0.0014 0.3 1.5 0.005 0.001
gamma-BHC (Lindane) 0.002 1.000 0.002 0.00001 0.0007 4 20 0.0002 0.00004
gamma-Chlordane 0.002 1.000 0.002 0.00001 0.0007 0.8 4 0.001 0.0002
Heptachlor 0.002 1.000 0.002 0.00001 0.0007 0.48 2.4 0.002 0.0003
Heptachlor epoxide 0.002 1.000 0.002 0.00001 0.0007 0.48 2.4 0.002 0.0003
Methoxychlor 0.023 1.000 0.023 0.00010 0.0073 355 1775 0.00002 0.000004
Toxaphene 0.230 1.000 0.230 0.00005 0.0728 1 5 0.07 0.01
Semivolatile Organics
4-Bromophenyl-phenylether 0.445 1.000 0.445 0.0001 0.141 NA NA -- --
4-Chlorophenyl-phenylether 0.445 1.000 0.445 0.0001 0.141 NA NA -- --
Acenaphthene 0.445 2.040 0.908 0.0051 0.262 7.1 35.5 0.04 0.01

NOAEL TRV
(mg/kg/d)

LOAEL TRV
(mg/kg/d) NOAEL HQ LOAEL HQ

Dietary Intake
(mg/kg/day)

TABLE J-6
Summary of Spotted Sandpiper Doses - Step 2
AOC H, Former NASD, Vieques, Puerto Rico

Chemical

Sediment
Concentration

(mg/kg)

Sediment-
Benthic

Invertebrate
BAF

Benthic Invertebrate
Concentration

(mg/kg dw)
Surface Water

Concentration (mg/L)



NOAEL TRV
(mg/kg/d)

LOAEL TRV
(mg/kg/d) NOAEL HQ LOAEL HQ

Dietary Intake
(mg/kg/day)

TABLE J-6
Summary of Spotted Sandpiper Doses - Step 2
AOC H, Former NASD, Vieques, Puerto Rico

Chemical

Sediment
Concentration

(mg/kg)

Sediment-
Benthic

Invertebrate
BAF

Benthic Invertebrate
Concentration

(mg/kg dw)
Surface Water

Concentration (mg/L)
Acenaphthylene 0.445 2.040 0.908 0.0051 0.262 7.1 35.5 0.04 0.01
Anthracene 0.445 0.271 0.121 0.0051 0.058 7.1 35.5 0.01 0.002
Benzo(a)anthracene 0.445 1.400 0.623 0.0051 0.189 7.1 35.5 0.03 0.005
Benzo(a)pyrene 0.445 0.191 0.085 0.0051 0.049 7.1 35.5 0.01 0.001
Benzo(b)fluoranthene 0.445 0.160 0.071 0.0051 0.045 7.1 35.5 0.01 0.001
Benzo(g,h,i)perylene 0.445 0.295 0.131 0.0051 0.061 7.1 35.5 0.01 0.002
Benzo(k)fluoranthene 0.445 0.421 0.187 0.0051 0.075 7.1 35.5 0.01 0.002
Chrysene 0.445 0.335 0.149 0.0051 0.066 7.1 35.5 0.01 0.002
Dibenz(a,h)anthracene 0.445 0.271 0.121 0.0051 0.058 7.1 35.5 0.01 0.002
Fluoranthene 0.445 0.312 0.139 0.0051 0.063 7.1 35.5 0.01 0.002
Fluorene 0.445 1.130 0.503 0.0051 0.157 7.1 35.5 0.02 0.004
Hexachlorobenzene 0.445 0.860 0.383 0.0051 0.126 0.113 0.565 1.12 0.22
Hexachlorobutadiene 0.000 0.610 0.000 0.0051 0.002 3.39 16.95 0.0005 0.0001
Hexachlorocyclopentadiene 0.445 1.000 0.445 0.0051 0.142 NA NA -- --
Hexachloroethane 0.000 1.000 0.000 0.0051 0.002 NA NA -- --
Indeno(1,2,3-cd)pyrene 0.445 0.355 0.158 0.0051 0.068 7.1 35.5 0.01 0.002
Pentachlorophenol 1.330 1.000 1.330 0.0205 0.427 4.26 8.52 0.10 0.05
Phenanthrene 0.445 0.652 0.290 0.0051 0.102 7.1 35.5 0.01 0.003
Pyrene 0.445 0.803 0.357 0.0051 0.120 7.1 35.5 0.02 0.003

DI = Chemical-specific
FIR = 0.009301553

FCxi = Chemical-specific
PDFi = 0.820
SCx = Chemical-specific
PDS = 0.18
WIR = 0.00893803
WC = Chemical-specific
BW = 0.0294 = Body weight (kg wet weight, from Table 7-8)

= Concentration of chemical in sediment (mg/kg, dry weight)
= Proportion of diet composed of sediment (dry weight basis, from Table 7-8)
= Water ingestion rate (L/day, from Table 7-8)
= Concentration of chemical in water (mg/L)

= Dietary intake for chemical (mg chemical/kg body weight/day)
= Food ingestion rate (kg/day dry weight, from Table 7-8)
= Concentration of chemical in food item (benthic invertebrates, dry weight basis, from Table 7-8)
= Proportion of diet composed of food item (benthic invertebrates, dry weight basis, from Table 7-8)

BW

WCWIRPDSSCFIRPDFFCFIR
DI xxixii

x
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Inorganics
Chromium 7.100 0.083 0.589 0.008 0.316 1 5 0.32 0.06
Copper 8.110 0.919 7.457 0.012 1.353 47 61.7 0.03 0.02
Zinc 11.200 0.954 10.686 0.004 1.923 14.5 131 0.13 0.01

DI = Chemical-specific
FIR = 0.007205718

FCxi = Chemical-specific
PDFi = 0.820
SCx = Chemical-specific
PDS = 0.18
WIR = 0.006872702
WC = Chemical-specific
BW = 0.0404

AFF = 1

NOAEL TRV
(mg/kg/d)

LOAEL TRV
(mg/kg/d) NOAEL HQ LOAEL HQ

= Body weight (kg wet weight, from Table 7-18)
= Area foraging factor (Site Size/Home Range; Max. is 1.0; from Table 7-18)

= Concentration of chemical in sediment (mg/kg, dry weight)
= Proportion of diet composed of sediment (dry weight basis, from Table 7-18)
= Water ingestion rate (L/day, from Table 7-18)
= Concentration of chemical in water (mg/L)

= Dietary intake for chemical (mg chemical/kg body weight/day)
= Food ingestion rate (kg/day dry weight, from Table 7-18)
= Concentration of chemical in food item (benthic invertebrates, dry weight basis, from Table 7-18)
= Proportion of diet composed of food item (benthic invertebrates, dry weight basis, from Table 7-18)

TABLE J-6a
Summary of Spotted Sandpiper Doses - Step 3a
AOC H, Former NASD, Vieques, Puerto Rico

Chemical

Sediment
Concentration

(mg/kg)

Sediment-
Benthic

Invertebrate
BAF

Benthic
Invertebrate

Concentration
(mg/kg dw)

Surface Water
Concentration

(mg/L) Dietary Intake (mg/kg/day)

BW

PDSSCFIRPDFFCFIRAFF
DI xixii
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TABLE 10.1.RME

RISK SUMMARY

REASONABLE MAXIMUM EXPOSURE

AOC H - Old Power Plant/Fire Training Area Site

NASD, Vieques Island, Puerto Rico

Scenario Timeframe: Current/Future

Receptor Population: Recreational

Receptor Age: Child

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil AOC H Surface Soil

ARSENIC 9.3E-06 5.1E-09 7.8E-07 1.0E-05 Skin, Vascular 2.4E-01 NA 2.0E-02 2.6E-01

IRON NA NA NA 0.0E+00 Blood, Gastrointestinal, Liver 2.7E-01 NA 7.6E-03 2.8E-01

VANADIUM NA NA NA 0.0E+00 Kidney 1.8E-01 NA 2.0E-01 3.8E-01

Chemical Total 9.3E-06 5.1E-09 7.8E-07 1.0E-05 6.9E-01 0.0E+00 2.2E-01 9.1E-01

Medium Total 1.0E-05 9.1E-01

Surface Water Surface Water Water-filled Ditch

ARSENIC 3.7E-06 NA 3.0E-07 4.0E-06 Skin, Vascular 9.7E-02 NA 7.8E-03 1.0E-01

Chemical Total 3.7E-06 0.0E+00 3.0E-07 4.0E-06 9.7E-02 NA 7.8E-03 1.0E-01

Medium Total 4.0E-06 1.0E-01

Receptor Total 2.4E+01 Receptor HI Total 2.5E+01

HI - Hazard Index Total Skin HI Across All Media = 3.7E-01

CNS - Central Nervous System Total Vascular HI Across All Media = 3.7E-01

NOAEL = No Observed Adverse Effects Level Total Kidney HI Across All Media = 3.8E-01

Total Blood HI Across All Media = 2.8E-01

Total Liver HI Across All Media = 2.8E-01
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TABLE 10.2.RME

RISK SUMMARY

REASONABLE MAXIMUM EXPOSURE

AOC H - Old Power Plant/Fire Training Area Site

NASD, Vieques Island, Puerto Rico

Scenario Timeframe: Future

Receptor Population: Residential

Receptor Age: Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil AOC H Surface Soil

ARSENIC 1.3E-05 2.0E-08 1.6E-06 1.5E-05 Skin, Vascular 8.7E-02 NA 1.0E-02 9.7E-02

VANADIUM NA NA NA 0.0E+00 Kidney 6.5E-02 NA 1.0E-01 1.7E-01

Chemical Total 1.3E-05 2.0E-08 1.6E-06 1.5E-05 1.5E-01 0.0E+00 1.1E-01 2.6E-01

Groundwater Groundwater Tap Water

ALUMINUM NA NA NA 0.0E+00 CNS 2.5E-01 NA 1.3E-09 2.5E-01

ANTIMONY NA NA NA 0.0E+00 Blood 3.7E-01 NA 1.3E-08 3.7E-01

ARSENIC 8.9E-05 NA 2.7E-13 8.9E-05 Skin, Vascular 5.8E-01 NA 3.0E-09 5.8E-01

BARIUM NA NA NA 0.0E+00 NOAEL 1.4E-01 NA 1.0E-08 1.4E-01

CADMIUM NA NA NA 0.0E+00 Kidney 1.6E-01 NA 3.4E-08 1.6E-01

CHROMIUM, TOTAL NA NA NA 0.0E+00 NOAEL 1.4E-01 NA 5.3E-08 1.4E-01

Chemical Total 8.9E-05 0.0E+00 2.7E-13 8.9E-05 1.6E+00 NA 1.1E-07 1.6E+00

Medium Total 8.9E-05 1.6E+00

Receptor Total 1.0E-04 Receptor HI Total 1.9E+00

HI - Hazard Index Total CNS HI Across All Media = 2.5E-01

CNS - Central Nervous System Total Skin HI Across All Media = 6.7E-01

NOAEL = No Observed Adverse Effects Level Total Vascular HI Across All Media = 6.7E-01

Total Kidney HI Across All Media = 3.3E-01

Total NOAEL HI Across All Media = 2.7E-01

Total Blood HI Across All Media = 3.7E-01
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TABLE 10.3.RME

RISK SUMMARY

REASONABLE MAXIMUM EXPOSURE

AOC H - Old Power Plant/Fire Training Area Site

NASD, Vieques Island, Puerto Rico

Scenario Timeframe: Future

Receptor Population: Residential

Receptor Age: Child

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil AOC H Surface Soil

ALUMINUM NA NA NA 0.0E+00 CNS 1.1E-01 4.1E-03 3.0E-03 1.1E-01

ARSENIC 3.1E-05 2.0E-07 2.6E-06 3.4E-05 Skin, Vascular 8.1E-01 NA 6.8E-02 8.8E-01

CHROMIUM, TOTAL NA 6.0E-07 NA 6.0E-07 NOAEL 8.6E-02 4.7E-04 9.6E-02 1.8E-01

IRON NA NA NA 0.0E+00 Blood, Gastrointestinal, Liver 9.1E-01 NA 2.5E-02 9.3E-01

THALLIUM NA NA NA 0.0E+00 Liver, Blood, Hair 9.9E-02 NA 2.8E-03 1.0E-01

VANADIUM NA NA NA 0.0E+00 Kidney 6.1E-01 NA 6.6E-01 1.3E+00

Chemical Total 3.1E-05 8.0E-07 2.6E-06 3.5E-05 2.6E+00 4.5E-03 8.5E-01 3.5E+00

Subsurface Soil Subsurface Soil

ARSENIC 1.1E-05 NA 9.1E-07 1.2E-05 Skin, Vascular 2.8E-01 NA 2.3E-02 3.0E-01

Chemical Total 1.1E-05 0.0E+00 9.1E-07 1.2E-05 2.8E-01 0.0E+00 2.3E-02 3.0E-01

Medium Total 4.6E-05 3.8E+00

Groundwater Groundwater Tap Water

ALUMINUM NA NA NA 0.0E+00 CNS 5.8E-01 NA 3.8E-09 5.8E-01

ANTIMONY NA NA NA 0.0E+00 Blood 8.6E-01 NA 3.8E-08 8.6E-01

ARSENIC 5.2E-05 NA 3.4E-13 5.2E-05 Skin, Vascular 1.3E+00 NA 8.9E-09 1.3E+00

BARIUM NA NA NA 0.0E+00 NOAEL 3.2E-01 NA 3.0E-08 3.2E-01

CADMIUM NA NA NA 0.0E+00 Kidney 3.8E-01 NA 1.0E-07 3.8E-01

CHROMIUM, TOTAL NA NA NA 0.0E+00 NOAEL 3.2E-01 NA 1.7E-07 3.2E-01

IRON NA NA NA 0.0E+00 Blood, Gastrointestinal, Liver 2.2E+01 NA 3.7E-06 2.2E+01

MANGANESE NA NA NA 0.0E+00 CNS 6.8E+00 NA 1.1E-06 6.8E+00

THALLIUM NA NA NA 0.0E+00 Liver, Blood, Hair 3.5E+01 NA 2.3E-07 3.5E+01

VANADIUM NA NA NA 0.0E+00 Kidney 4.5E+00 NA 1.1E-06 4.5E+00

Chemical Total 5.2E-05 0.0E+00 3.4E-13 5.2E-05 7.3E+01 NA 6.5E-06 7.3E+01

Medium Total 5.2E-05 7.3E+01

Receptor Total 1.3E-04 Receptor HI Total 8.0E+01

HI - Hazard Index Total CNS HI Across All Media = 7.5E+00

CNS - Central Nervous System Total Skin HI Across All Media = 2.5E+00

NOAEL = No Observed Adverse Effects Level Total Vascular HI Across All Media = 2.5E+00

Total Kidney HI Across All Media = 6.1E+00

Total NOAEL HI Across All Media = 8.2E-01

Total Gastrointestinal HI Across All Media = 2.3E+01

Total Blood HI Across All Media = 6.0E+01

Total Liver HI Across All Media = 5.9E+01

Total Hair HI Across All Media = 3.5E+01

AOC H Subsurface
Soil
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TABLE 10.4RME

RISK SUMMARY

REASONABLE MAXIMUM EXPOSURE

AOC H - Old Power Plant/Fire Training Area Site

NASD, Vieques Island, Puerto Rico

Scenario Timeframe: Future

Receptor Population: Industrial Worker

Receptor Age: Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil AOC H Surface Soil

VANADIUM NA NA NA 0.0E+00 Kidney 4.7E-02 NA 1.2E-01 1.7E-01

Chemical Total 0.0E+00 0.0E+00 0.0E+00 0.0E+00 4.7E-02 0.0E+00 1.2E-01 1.7E-01

Medium Total 0.0E+00 1.7E-01

Groundwater Groundwater Tap Water

ANTIMONY NA NA NA 0.0E+00 Blood 1.3E-01 NA 7.3E-10 1.3E-01

ARSENIC 3.3E-05 NA 3.4E-13 3.3E-05 Skin, Vascular 2.1E-01 NA 1.7E-10 2.1E-01

IRON NA NA NA 0.0E+00 Blood, Gastrointestinal, Liver 3.4E+00 NA 7.1E-08 3.4E+00

MANGANESE NA NA NA 0.0E+00 CNS 1.0E+00 NA 2.1E-08 1.0E+00

THALLIUM NA NA NA 0.0E+00 Liver, Blood, Hair 5.4E+00 NA 4.5E-09 5.4E+00

VANADIUM NA NA NA 0.0E+00 Kidney 6.8E-01 NA 2.2E-08 6.8E-01

Chemical Total 3.3E-05 0.0E+00 3.4E-13 3.3E-05 1.1E+01 NA 1.2E-07 1.1E+01

Medium Total 3.3E-05 1.1E+01

Receptor Total 3.3E-05 Receptor HI Total 1.1E+01

HI - Hazard Index Total CNS HI Across All Media = 1.0E+00

CNS - Central Nervous System Total Skin HI Across All Media = 2.1E-01

NOAEL = No Observed Adverse Effects Level Total Vascular HI Across All Media = 2.1E-01

Total Kidney HI Across All Media = 8.5E-01

Total Gastrointestinal HI Across All Media = 3.4E+00

Total Blood HI Across All Media = 9.0E+00

Total Liver HI Across All Media = 8.8E+00

Total Hair HI Across All Media = 5.4E+00
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TABLE 10.5.RME

RISK SUMMARY

REASONABLE MAXIMUM EXPOSURE

AOC H - Old Power Plant/Fire Training Area Site

NASD, Vieques Island, Puerto Rico

Scenario Timeframe: Future

Receptor Population: Construction Worker

Receptor Age: Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ(s) Routes Total

Groundwater Groundwater Groundwater

(In Excavations) MANGANESE CNS NA NA 5E+00 5E+00

Exposure Point Total NA NA 0E+00 0E+00 NA NA 5E+00 5E+00

Exposure Medium Total NA NA 0E+00 0E+00 NA NA 5E+00 5E+00

Medium Total NA NA 0E+00 0E+00 NA NA 5E+00 5E+00

Receptor Total 0E+00 0E+00 0E+00 0E+00 0E+00 0E+00 5E+00 5E+00

Total CNS HI Across Media = 5E+00
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6. HUMAN HEALTH RISK ASSESSMENT

TPA/070680019/FINALRIREPT_AOCH.DOC 6-15

1.0 is further evaluated if any individual target organ HIs exceed a value of 1.0. Unless the
cumulative HI to a target organ exceeds 1.0, it is typically not considered an exceedance or
unacceptable hazard. The conservative approach used in this analysis and the uncertainty
inherent in the risk assessment were considered when interpreting the results. The
uncertainty associated with risk assessment is discussed in the uncertainty section below.

For a current maintenance worker, the ELCR for exposure to surface soils is 3.2E-6, which is
within the target risk range of 1E-4 to 1E-6. The estimated HI for exposure to surface soils is
0.08 and is below the target HI of 1.0 for noncarcinogenic exposure. Thus, maintenance
worker exposure to site surface soils is not a carcinogenic or noncarcinogenic health risk.

For a future industrial worker, the combined ELCR for exposure to surface soils and
groundwater is 4.8E-5, which is within the target risk range of 1E-4 to 1E-6. The estimated
HI for exposure to surface soils is 0.37 and is below the target HI of 1.0 for noncarcinogenic
exposure. The estimated HI from groundwater is 11, which is above the target value of 1.0,
due to the presence of thallium, iron, and manganese. The noncarcinogenic HI is above the
target limit, primarily from inorganic chemicals in groundwater.

The ELCR and HI for a construction worker exposed to total soils and groundwater were
4E-7 and 5, respectively; the HI is above the target level due to manganese concentrations in
groundwater. Thus, construction worker exposure to shallow groundwater in excavations
presents a potential HI concern.

The estimated combined ELCRs for a current/future recreational adult, youth, and child
exposed to surface soils, surface water, and sediment are 1.0E-5, 6.4E-6, and 1.7E-5,
respectively, and are within the target risk range. HIs for a recreational adult, youth, and
child are 0.23, 0.34, and 1.3, respectively. Only the child scenario exceeded a value of 1.0,
and the target-organ-specific HI did not exceed 1.0. Thus, the site does not present an
exposure concern for site trespassers or visitors.

For a future residential adult, the ELCRs are 1.9E-5 from surface soil, 5.2E-6 from
subsurface soil and 9.0E-5 from groundwater. The combined ELCR of 1.4 E-4 is slightly
higher than the upper-bound target of the cancer risk from arsenic in soil and groundwater.
The HIs of 0.43 for surface soil and 0.03 for subsurface soil are both below the target value.
The HI of 31 from groundwater is due to thallium, iron, manganese, and vanadium in
groundwater.

For a future residential child, the ELCRs are 4.2E-5 from surface soil, 1.2E-5 from
subsurface soil, and 5.2E-5 from groundwater, primarily from arsenic. These values are all
within the target risk range. The combined ELCR of 1.1E-4 is slightly higher than the upper-
bound target of the cancer risk from arsenic in soil and groundwater. The HI for exposure to
surface soils is 3.6, which exceeds the target HI of 1.0, due to vanadium in soils. The HI for
exposure to groundwater is 73 due to thallium, iron, manganese, vanadium, and arsenic in
groundwater.

6.9 Uncertainties
This subsection summarizes the general uncertainties associated with various risk
assessment steps.
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6. HUMAN HEALTH RISK ASSESSMENT

TPA/070680019/FINALRIREPT_AOCH.DOC 6-16

The risk assessment included several assumptions regarding site conditions, EPC
estimations, receptor behaviors, and exposure factors. Because these are assumed values,
there is an inherent uncertainty associated with these hypothetical scenarios, as well as
practical limitations to obtaining an actual value versus an assumed value. Also, the
inclusion of chemicals that occur in background conditions attributes risks to a site, even
though these chemicals are not likely to be related to the site operations. The toxicity factors
supplied by the EPA use several extrapolation methods that contain inherent uncertainty
and tend to include conservatively protective assumptions during such extrapolations. Such
uncertainty in toxicity factors is not addressed in this assessment, as EPA sources provide
adequate documentation of such uncertainty.

6.9.1 COPC Selection
The chemicals detected above the criteria are all inorganic chemicals that occur in soils as
part of the natural mineralogy. All the COPCs identified in site soils have also been detected
in the background soils. With few exceptions, the detected concentrations (Tables 6-11 and
6-12) are within the range of background samples presented in the draft soil, groundwater,
surface water, and sediment background investigation report (CH2M HILL, 2001c) and site-
specific background levels for groundwater and sediment. Site shallow groundwater is
brackish, hydraulically connected with the surface water in the ephemeral stream, and
unsuitable for potable use. Selection of COPCs based on potable water use criteria is part of
the conservative approach used for this RA. This adds significant uncertainty to the risk
estimations and does not add meaningful value to site management decision making;
however, they are included based on existing guidance.

For some of the inorganic chemicals, there are no generic SSLs. However, these chemicals
were detected within the range of background concentrations (see Table 6-11) for soils at the
former NASD and are not attributable to site activities. Thus, they do not present a site-
related specific threat of migration to groundwater. Therefore, despite the lack of a
quantitative screening value, these COPCs do not represent site-related contamination but
are probably part of the soil mineralogy; thus, there is no significance to the absence of SSL
values.

Past operations at AOC H do not indicate the potential for release of thallium. Also, the
groundwater analytical results obtained using a method that is capable of detecting thallium
below the PRG levels did not identify thallium as a final COC. Thus, its presence is not
suspected to be the result of a release, it is not pervasive in site media, and it is within health
protective levels. Therefore, the estimated concentrations detected will not alter the risk
assessment conclusions.

6.9.2 Exposure Assessment
The site is an abandoned power plant that was also used for firefighter training, but no
activities are occurring at the present time. The site is overgrown with native plants. The
assumption of future industrial and residential use is overly conservative. Groundwater in
this area is brackish, so the potable use assumption is unrealistic and overly conservative.
For the foreseeable future, any alteration to land use is unlikely to change the land use for
the site itself, so exposure evaluations represent overly conservative assumptions for the
risk estimations. Exposure assumptions in the risk assessment for AOC H are overly
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conservative, as they assume that each of the receptors spent their time within this small
area. The statistical average estimates are based on a relatively large dataset (e.g., 64 soil
samples) and thus are associated with relatively high confidence levels.

In the HHRA, it was assumed that hypothetical future residents are exposed to soil in the 0-
to-2-ft interval, and the EPCs used in the intake calculations were based on soil
concentrations detected in this surface interval. This assumption is expected to represent
the most reasonable exposure scenario for a hypothetical future resident. However, the
impact of assuming a deeper soil exposure interval (0-to-6 ft) was evaluated to determine if
residential exposures to subsurface soil yield higher EPCs and therefore higher risk
estimates. Results of this evaluation are provided in Appendix K as Tables K-1, K-2, and K-
3. The EPCs for the 0-to-6-ft interval are provided in Attachment A to Appendix K. As
shown in Table K-3 of Appendix K, with the exception of benzo(a)pyrene and manganese,
the calculated EPCs for the 0-to-6-ft interval are lower than the EPCs for the 0-to-2-ft
interval. The EPCs for benzo(a)pyrene and manganese in the 0-to-6-ft interval are only
slightly higher than the EPCs in the 0-to-2-ft interval. Therefore, use of an assumed soil
exposure depth of 0-to-2 ft versus 0-to-6 ft is not expected to significantly affect the results of
the HHRA. However, the impact of the assumed residential exposure interval on the soil
risk estimates is discussed quantitatively in Section 6.9.4.

The EPC for manganese in groundwater that was used to evaluate a construction worker
exposure was based on the maximum detected concentration. However, a 6-month
exposure to the maximum detection concentration (as assumed in the risk assessment) is
unrealistic and results in an overestimate of exposure for a construction worker.

6.9.3 Toxicity Assessment
The uncertainty associated with extrapolation of animal toxicity data to humans is described
in the EPA databases. Also, most of the inorganic chemicals, particularly iron, are essential
nutrients, introducing additional uncertainty to the toxicity assumptions. In addition, all the
toxicity studies are based on exposure to the pure form of the inorganic, and bioavailability
limitations from exposures to soil minerals are not part of the toxicity assessments; this adds
further uncertainty to these toxicity factors. The toxicity assessments conducted by EPA for
thallium and vanadium have high uncertainty, as these are interim toxicity values
developed in the 1990s due to the absence of adequate scientific studies to establish
sufficiently peer-reviewed toxicity factors to be listed on the IRIS substance list. The
available toxicity information does not include various mineral forms of these metals and
their bioavailability to be applicable to those detected in soil minerals at Vieques.

Additionally, aluminum and iron toxicity reference doses were provisional values from 2001
obtained from NCEA at the draft phase of this risk assessment. These values have been
withdrawn since that time. Because future toxicity factors for these constituents, if/when
developed, may be different from those used in this risk assessment, the actual
hazards/toxicity may be higher or lower than those estimated in this risk assessment.
However, the next section in this document compares these naturally occurring inorganic
chemicals to their respective background levels. Aluminum concentrations did not exceed
its background level, and the concentrations of iron were comparable to its background
level, which indicate any toxicity associated with these constituents is likely attributable to
background.
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Vanadium toxicity criteria have been revised by EPA since the original draft of the risk
assessment report. Although the revised toxicity criteria would result in an estimation of a
higher HI value for vanadium, the maximum vanadium concentration in site soil of 63
mg/kg is less than the established background concentration of 130 mg/kg. Thus, revision
to the risk assessment is not warranted because it will not change the existing findings that
vanadium is not from site operations and is consistent with background concentrations.

As noted above, the toxicity reference doses for certain constituents utilized during
preparation of the risk assessment were provisional values from 2001 obtained from NCEA.
Since that time, the NCEA provisional values for aluminum, iron, and vanadium have been
withdrawn. Although it is EPA’s policy to utilize the most current toxicity values for
published reports, for this site-specific situation, the calculations will not be redone with the
most current toxicity values because the ultimate conclusions regarding aluminum, iron,
and vanadium would remain the same because their site-specific concentrations are
comparable to background levels.

6.9.4 Risk Characterization
The propagation of uncertainty in the other steps such as COPC selection, exposure
assessment, and toxicity assessment also introduces uncertainty into the risk estimates.

The HI estimated for a residential scenario was above 1.0 based on potable use of the site
groundwater under a future residential land use scenario due to the presence of inorganic
chemicals in groundwater. The inorganic chemicals contributing to an HI above 1.0 are
thallium (HI=35), iron (HI=22), manganese (HI=7), vanadium (HI=5), and arsenic (HI=1.3).
However, these metals were detected in samples analyzed for total metal concentrations,
but not detected in the dissolved metals analyses from the same wells (see Table 4-6). These
HIs represent the potential hazards associated with the ingestion of unfiltered water as a
potable drinking water supply. Based on the quantitative data presented, that demonstrates
that groundwater must be filtered prior to use as a potable drinking water supply, the HIs
associated with actual exposure are likely to be lower.

The risk estimates for the hypothetical future residents are based on an assumed soil
exposure depth of 0-to-2 ft. However, the impact of assuming a deeper soil exposure
interval (0-to-6 ft) was evaluated to determine if residential exposures to subsurface soil
yield higher risk estimates. Results of this evaluation are provided in Appendix K as Tables
K-1, K-2, and K-3. The EPCs for the 0-to-6-ft interval are provided in Attachment A to
Appendix K. As shown in Table K-3 of Appendix K and summarized below, the estimated
ELCRs and screening HIs (all target organs combined) associated with soil exposures for
both child and adult residents are lower for the 0-to-6-ft interval than for the 0-to-2-ft
interval, as summarized below:

 Child Resident – Soil Exposure Scenarios
o 0-2 ft soil interval – ELCR = 4x10-5, screening HI = 4
o 0-6 ft soil interval – ELCR = 2x10-5, screening HI = 3

 Adult – Soil Exposure Scenarios
o 0-2 ft soil interval – ELCR = 2x10-5, screening HI = 0.4
o 0-6 ft soil interval – ELCR = 7x10-6, screening HI = 0.3
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Therefore, use of a deeper soil exposure interval (0-to-6 ft) in the HHRA would lower the
ELCR and HI estimates for future hypothetical child and adult residential receptors.

6.10 Comparison with Background Levels
A background study was conducted to characterize the environmental media for the
western portion of Vieques Island (CH2M HILL, 2002b). The primary purpose of the study
was to develop a set of background values for inorganic chemicals that occur commonly in
environmental media; these values would then be used in comparison with values from
sites investigated in the former NASD. Background soil characteristics are discussed in the
Final Soil, Groundwater, Surface Water, and Sediment Background Investigation Report
(CH2M HILL, October 16, 2002b). The report notes that the soil inorganic concentrations
from all soil types were statistically comparable.

Surface soil samples were collected from 0 to 6 inches bls from 26 background locations in
the western portion of Vieques Island. Subsurface soil samples were collected from 11 of the
surface soil sampling locations at depths ranging from 2 to 6 feet bls, depending on the
depth to rock in the sampling area. Five rock samples were also collected from the
southwestern end of Vieques. In addition, groundwater was sampled from five newly
installed background wells. Also, a site-specific background well (NADHMW01) was
installed upgradient of AOC H. One upstream sediment background sample was collected
from the adjacent surface water body, and no surface water background samples could be
collected as the ephemeral stream is dry in the upstream location.

Tables 6-11 and 6-12 show a comparison of the site soil and groundwater data against
background levels. The sediment and surface water inorganic chemicals did not contribute
to any cancer risks or HIs above target levels for any of the receptors. Therefore, a
background comparison discussion is not included in this section for sediment or surface
water.

The cancer risks or noncancer HIs from chemicals occurring in the background are also
identified to determine whether estimated cancer risks or HIs are related to the site or are
result of background conditions.

When risks and HI are similar to those of background conditions, site risk management
actions are not recommended. The possible limitation of comparisons with site-specific
background is availability of limited background data, and representativeness of the
background hydrogeological conditions compared to site hydrogeological conditions.
For example, only one sediment sample from a dry ephemeral stream is selected to
represent sediments in the ephemeral stream, and one round of sampling from a single
background well were used to compare with the site data. No site-specific surface
water background data were collected for AOC H. This adds to uncertainty in a
comparison of background data against site data. Table 6-10 includes a summary of the
risks and HI estimated for the various receptors from potential exposure to soils,
sediments, surface water, and groundwater.
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TABLE 4-6
Detected Chemicals Above Criteria and Background in Groundwater
AOC H, Former NASD, Vieques, Puerto Rico

Station Sample Concentration Region IX PRG Exceedances
Chemical ID Date Total Qualifer Dissolved Qualifer PRG 1 Total Dissolved

Metals (µg/L)
ANTIMONY NDAHMW04 12/19/2000 5.4 J 5.4 J 1.46 yes yes
ARSENIC NDAHMW02 12/19/2000 6.3 J ND 0.0448 yes no
CADMIUM NDAHMW07 09/07/2003 4.46 J 5.78 J 1.82 yes yes

NDAHMW02 09/08/2003 ND 4.99 J no yes
NDAHMW05 09/08/2003 ND 6.3 J no yes

CHROMIUM, TOTAL NDAHMW02 12/19/2000 15 = ND 11 yes no
IRON NDAHMW02 12/19/2000 11000 = ND 1090 yes no

NDAHMW05 09/08/2003 5170 = 4180 = yes yes
THALLIUM NDAHMW07 09/07/2003 44.2 J ND 0.241 yes no

NDAHMW02 09/08/2003 28.7 J ND yes no
Volatile Organic Compounds (µg/L)

Semivolatile Organic Compounds (µg/L)
Pesticides (µg/L)

p,p'-DDD NDAHMW02 12/19/2000 0.42 J - 0.28 yes na
NDAHMW02 09/08/2003 0.4 = - yes na
NDAHMW05 09/08/2003 0.39 = - yes na

1 USEPA Region IX tap water PRG (2002) based on a hazard index (HI) of 0.1 for non-carcinogens.
na - indicates that the information is not available or not applicable.
J indicates that the chemical was detected. The reported value is estimated.
= indicates that the chemical was detected. The reported value is the measured concentration.
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TABLE 6-10
Risk Results Summary
AOC H, Former NASD, Vieques, Puerto Rico

Receptor Exposure Medium Cancer Risk Hazard Index Max HI/target organ
Maintenance worker surface soil 3.2E-06 0.08 NA
Industrial worker surface soil 1.5E-05 0.37 NA

groundwater* 3.3E-05 11.0 5.4
Liver, Blood,

Hair

Construction worker total soil 3E-07 0.05 NA
groundwater 8.0E-08 5 5 CNS

Recreational -Adult surface soil 7.0E-06 0.20 NA
sediment 9.8E-08 0.005 NA
surface water 3.3E-06 0.02 NA

Recreational - Youth surface soil 4.2E-06 0.31 NA
sediment 5.6E-08 0.002 NA
surface water 2.1E-06 0.03 NA

Recreational - Child surface soil 1.2E-05 1.1 NA
sediment 1.3E-07 0.04 NA
surface water 4.2E-06 0.17 NA

Residential -Adult surface soil 1.9E-05 0.43 NA
subsurface soil 5.2E-06 0.03 NA

groundwater* 9.0E-05 31 15.0
Liver, Blood,

Hair

Residential - Child surface soil 4.2E-05 3.6 1.3 kidney

subsurface soil 1.2E-05 0.3 NA

groundwater* 5.2E-05 73 35
Liver, Blood,

Hair

arsenic in soil
(surface and
subsurface) and
groundwater

vanadium in soil and
thallium, iron,
manganese, vanadium
and arsenic in
groundwater.

Note:
* Groundwater is brackish and not suitable for potable use

COPCs Contributing to risk >1E-06, or HI>1.0
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TABLE 6-11
Comparison of Surface Soil Inorganic COPCs with Background Levels
AOC H, Former NASD, Vieques, Puerto Rico

Maximum Minimum Mean
Number Number Detect Detect Concentration 1 UTL95% Minimum Maximum

Chemical Analyzed Detected (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg)
Surface Soil

ARSENIC 33 33 67 0.435 4.88 2.2 0.57 2.5

VANADIUM 33 33 63 21 44.4 130 9 130

Subsurface Soil

ARSENIC 31 21 24 0.161 1.68 2.2 0.57 2.5
1 Mean concentration is based on 1/2 the detection limit for non-detects.
2 EPA Region 9 residential PRG for surface soil and industrial PRG for subsurface soil.
3 for soils -Final Soil, Groundwater, Surface Water, and Sediment Background Investigation Report (CH2M Hill, 2002).

Background Concentration3
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TABLE 6-12
Comparison of Groundwater Inorganic COPCs with Background Levels
AOC H, Former NASD, Vieques, Puerto Rico

Maximum Minimum Mean Tap Background Concentrations
Number Number Detect Detect Concentration 1 Water Site-Specific 3 Base-Wide 4

Chemical Analyzed Detected (ug/L) (ug/L) (ug/L) PRG 2 (ug/L) (ug/L)
Total Inogranic Chemicals
ARSENIC 7 1 6.3 6.3 5.83 0.0448 ND NA
IRON 7 5 11000 83 3630 1090 8200 4800
MANGANESE 7 7 14800 620 7630 87.6 1100 17000
THALLIUM 7 4 44.2 6.6 15 0.241 10 18
VANADIUM 7 5 70 6 18.9 25.5 43 75

Dissolved Inorganic Chemicals
ARSENIC, DISSOLVED 7 0 0 ND 5.14 0.0448 ND 5.5
IRON, DISSOLVED 7 2 4180 3290 1090 1090 120 490
MANGANESE, DISSOLVED 7 7 15400 92 7370 87.6 150 18000
THALLIUM, DISSOLVED 7 1 26.2 26.2 8.28 0.241 9 16
VANADIUM, DISSOLVED 7 4 12.7 2.8 5.4 25.5 20 32
1 Mean concentration is based on 1/2 the detection limit for non-detects.
2 USEPA Region IX tap water PRG (2002) based on a hazard index (HI) of 0.1 for non-carcinogens.
3 Site-specific background sample from well NDAHMW01.
4 Final Soil, Groundwater, Surface Water, and Sediment Background Investigation Report (CH2M HILL, 2002).
NA indicates that the information is not available or not applicable.
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Table K-1

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

AOC H - Old Power Plant/Fire Training Area Site

NASD, Vieques Island, Puerto Rico

Scenario Timeframe: Future

Medium: Soil

Exposure Medium: Soil

Exposure CAS Chemical Units Location Detection Range of Concentration [2] Background [3] Screening [4] Potential Potential COPC Rationale for [5]

Point Number of Maximum Frequency Detection Used for Value Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant

Concentration Limits Screening Value Source Deletion

or Selection

AOC H Soil (0-6 ft) 75-35-4 1,1-Dichloroethene 0.00045 J 0.00078 J MG/KG AOCHSB009 6 / 38 .01 - .948 0.00078 NA 1.24E+01 NC 3.00E-02 SSL No BSL

107-06-2 1,2-Dichloroethane 0.002 J 0.002 J MG/KG AOCHSB015 1 / 38 .01 - .948 0.002 NA 6.03E-01 CA* 1.00E-02 SSL No BSL

108-38-3/106-42-3 m- and p-Xylene 0.058 J 0.058 J MG/KG AOCHSS001 1 / 38 .01 - .948 0.058 NA 2.75E+01 NC 1.00E+02 SSL No BSL

75-09-2 Methylene chloride 0.00058 J 0.00058 J MG/KG AOCHSB006 1 / 38 .01 - .948 0.00058 NA 2.05E+01 CA 1.00E-02 SSL No BSL

95-47-6 o-Xylene 0.024 J 0.024 J MG/KG AOCHSS001 1 / 38 .01 - .948 0.024 NA 2.75E+01 NC 1.00E+02 SSL No BSL

127-18-4 Tetrachloroethene 0.00031 J 0.0016 J MG/KG AOCHSB003 2 / 38 .01 - .948 0.0016 NA 3.42E+00 CA* 3.00E-02 SSL No BSL

108-88-3 Toluene 0.0004 J 0.0004 J MG/KG AOCHSB011 1 / 38 .01 - .948 0.0004 NA 5.20E+02 SAT 6.00E+00 SSL No BSL

79-01-6 Trichloroethene 0.00034 J 0.00034 J MG/KG AOCHSB011 1 / 38 .01 - .948 0.00034 NA 1.15E-01 CA 3.00E-02 SSL No BSL

1330-20-7 Xylene, total 0.082 J 0.082 J MG/KG AOCHSS001 1 / 38 .01 - .948 0.082 NA 2.75E+01 NC 1.00E+02 SSL No BSL

606-20-2 2,6-Dinitrotoluene 1.21 1.23 MG/KG AOCHSB013 2 / 64 .127 - 28.2 1.23 NA 6.11E+00 NC 3.00E-04 SSL No BSL

91-57-6 2-Methylnaphthalene 0.028 J 0.19 J MG/KG AOCHSB009 6 / 64 .338 - 28.2 0.19 NA 6.99E+01 NC NA NA No BSL

99-09-2 3-Nitroaniline 0.048 J 0.048 J MG/KG AOCHSB013 1 / 64 1.01 - 84.5 0.048 NA 1.75E-01 NC NA NA No BSL

101-55-3 4-Bromophenyl-phenylether 0.217 J 0.267 J MG/KG AOCHSB013 3 / 64 .338 - 28.2 0.267 NA NA NA NA No NTX

56-55-3 Benzo(a)anthracene 0.029 J 0.112 J MG/KG AOCHSB004 10 / 64 .338 - 28.2 0.112 NA 6.21E-01 CA 8.00E-01 SSL No BSL

50-32-8 Benzo(a)pyrene 0.0257 J 0.12 J MG/KG AOCHSB004 15 / 64 .338 - 28.2 0.12 NA 6.21E-02 CA 4.00E+00 SSL Yes ASL

205-99-2 Benzo(b)fluoranthene 0.0187 J 0.133 J MG/KG AOCHSB004 19 / 64 .338 - 28.2 0.133 NA 6.21E-01 CA 2.00E+00 SSL No BSL

191-24-2 Benzo(g,h,i)perylene 0.0217 J 0.06 J MG/KG AOCHSS002 10 / 64 .338 - 28.2 0.06 NA 2.32E+02 NC 2.10E+03 SSL No BSL

207-08-9 Benzo(k)fluoranthene 0.0196 J 0.124 J MG/KG AOCHSB004 16 / 64 .338 - 28.2 0.124 NA 6.21E+00 CA 2.00E+01 SSL No BSL

117-81-7 bis(2-Ethylhexyl)phthalate 0.0729 J 0.117 J MG/KG NDAHSS24 8 / 64 .338 - 28.2 0.117 NA 3.47E+01 CA* 0.00E+00 SSL No BSL

218-01-9 Chrysene 0.0225 J 0.155 J MG/KG AOCHSB004 18 / 64 .338 - 28.2 0.155 NA 6.21E+01 CA 8.00E+01 SSL No BSL

132-64-9 Dibenzofuran 0.0294 J 0.051 J MG/KG AOCHSB008 3 / 64 .338 - 28.2 0.051 NA 2.91E+01 NC NA NA No BSL

206-44-0 Fluoranthene 0.0246 J 0.187 J MG/KG AOCHSB004 16 / 64 .338 - 28.2 0.187 NA 2.29E+02 NC 2.10E+03 SSL No BSL

193-39-5 Indeno(1,2,3-cd)pyrene 0.026 J 0.0848 J MG/KG NDAHSS24 8 / 64 .338 - 28.2 0.0848 NA 6.21E-01 CA 7.00E+00 SSL No BSL

78-59-1 Isophorone 0.106 J 0.112 J MG/KG AOCHSB012 2 / 64 .338 - 28.2 0.112 NA 5.12E+02 CA* 3.00E-01 SSL No BSL

91-20-3 Naphthalene 0.0424 J 0.09 J MG/KG AOCHSB008 3 / 64 .338 - 28.2 0.09 NA 5.59E+00 NC 4.00E+01 SSL No BSL

621-64-7 n-Nitroso-di-n-propylamine 0.562 J 0.717 MG/KG AOCHSB013 3 / 64 .338 - 28.2 0.717 NA 6.95E-02 CA 2.00E-05 SSL Yes ASL

85-01-8 Phenanthrene 0.0211 J 0.144 J MG/KG AOCHSB008 8 / 64 .338 - 28.2 0.144 NA 2.32E+02 NC 2.10E+03 SSL No BSL

129-00-0 Pyrene 0.0282 J 1.9 J MG/KG AOCHSS001 17 / 64 .338 - 28.2 1.9 NA 2.32E+02 NC 2.10E+03 SSL No BSL

72-54-8 4,4'-DDD 0.00019 J 0.013 MG/KG AOCHSB012 17 / 64 .0034 - 1.77 0.013 NA 2.44E+00 CA 8.00E+00 SSL No BSL

72-55-9 4,4'-DDE 0.00014 J 3.99 J MG/KG AOCHSB001 39 / 64 .0034 - 1.77 3.99 NA 1.72E+00 CA 3.00E+01 SSL Yes ASL

50-29-3 4,4'-DDT 0.00048 J 1.94 J MG/KG AOCHSB001 27 / 64 .0034 - 1.77 1.94 NA 1.72E+00 CA* 2.00E+01 SSL Yes ASL

72-43-5 Methoxychlor 0.00074 J 0.00074 J MG/KG NDAHSS19 1 / 64 .017 - 9.12 0.00074 NA 3.06E+01 NC 8.00E+01 SSL No BSL

7429-90-5 Aluminum 2,110 11,000 MG/KG AOCHSB006, AOCHSS001 AOCHSB009 64 / 64 31.9 - 48 11,000 NA 7.61E+03 NC NA NA Yes ASL

7440-36-0 Antimony 0.14 J 6.30 J MG/KG AOCHSS003 42 / 64 9.56 - 14 6.30 NA 3.13E+00 NC 3.00E+00 SSL Yes ASL

7440-38-2 Arsenic 0.161 J 67.0 MG/KG AOCHSB010 54 / 64 1.59 - 2.4 67.0 NA 3.90E-01 CA* NA NA Yes ASL

7440-39-3 Barium 20.0 J 290.0 J MG/KG AOCHSB010 64 / 64 31.9 - 48 290.0 NA 5.37E+02 NC 8.20E+02 SSL No BSL

7440-41-7 Beryllium 0.0479 J 0.480 J MG/KG AOCHSB009 47 / 64 .797 - 1.2 0.480 NA 1.54E+01 NC 3.00E+01 SSL No BSL

7440-43-9 Cadmium 0.0367 J 0.291 J MG/KG NDAHSS26 16 / 64 .797 - 1.2 0.291 NA 3.70E+00 NC 4.00E+00 SSL No BSL

7440-70-2 Calcium 1,070 34,000 MG/KG AOCHSB008, AOCHSS004 64 / 64 797 - 1200 34,000 NA NA NA NA No NUT

7440-47-3 Chromium 3.28 50.0 MG/KG AOCHSS001 64 / 64 1.59 - 2.4 50.0 NA 3.01E+01 CA** 2.00E+01 SSL Yes ASL

7440-48-4 Cobalt 2.20 J 16.0 MG/KG AOCHSB007 64 / 64 7.97 - 12 16.0 NA 9.03E+02 CA** NA NA No BSL

7440-50-8 Copper 7.0 100.0 MG/KG AOCHSB003 64 / 64 3.89 - 6 100.0 NA 3.13E+02 NC NA NA No BSL

7439-89-6 Iron 6,660 J 39,000 MG/KG AOCHSS003 64 / 64 15.9 - 24 39,000 NA 2.35E+03 NC NA NA Yes ASL

7439-92-1 Lead 0.75 63.0 MG/KG AOCHSB009 64 / 64 .478 - .72 63.0 NA 4.00E+02 NC NA NA No BSL

7439-95-4 Magnesium 748 J 8,400 MG/KG AOCHSB003 64 / 64 797 - 1200 8,400 NA NA NA NA No NUT

Qualifier Qualifier

Minimum [1] Maximum [1]

Concentration Concentration
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Table K-1

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

AOC H - Old Power Plant/Fire Training Area Site

NASD, Vieques Island, Puerto Rico

Scenario Timeframe: Future

Medium: Soil

Exposure Medium: Soil

Exposure CAS Chemical Units Location Detection Range of Concentration [2] Background [3] Screening [4] Potential Potential COPC Rationale for [5]

Point Number of Maximum Frequency Detection Used for Value Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant

Concentration Limits Screening Value Source Deletion

or Selection

Qualifier Qualifier

Minimum [1] Maximum [1]

Concentration Concentration

7439-96-5 Manganese 80.4 1,000 MG/KG AOCHSB007 64 / 64 2.39 - 6.01 1,000 NA 1.76E+02 NC NA NA Yes ASL

7439-97-6 Mercury 0.00260 J 0.0719 J MG/KG NDAHSB18 56 / 64 .0234 - .04 0.0719 NA 2.35E+00 NC NA NA No BSL

7440-02-0 Nickel 1.13 J 26.0 MG/KG AOCHSS003 64 / 64 6.37 - 9.6 26.0 NA 1.56E+02 NC 7.00E+01 SSL No BSL

7440-09-7 Potassium 440 J 3,400 MG/KG AOCHSB003 64 / 64 797 - 1200 3,400 NA NA NA NA No NUT

7782-49-2 Selenium 0.199 J 1.40 MG/KG AOCHSB005 47 / 64 .797 - 1.2 1.40 NA 3.91E+01 NC 3.00E+00 SSL No BSL

7440-22-4 Silver 0.0242 J 0.170 J MG/KG AOCHSB007 16 / 64 1.59 - 2.4 0.170 NA 3.91E+01 NC 2.00E+01 SSL No BSL

7440-23-5 Sodium 46.0 J 850.0 J MG/KG AOCHSB009 64 / 64 797 - 1200 850.0 NA NA NA NA No NUT

7440-28-0 Thallium 0.240 J 1.16 J MG/KG NDAHSS18 27 / 64 1.59 - 2.4 1.16 NA 5.16E-01 NC NA NA Yes ASL

7440-62-2 Vanadium 19.0 79.0 MG/KG AOCHSB009 64 / 64 7.97 - 12 79.0 NA 5.47E+01 NC 3.00E+03 SSL Yes ASL

7440-66-6 Zinc 9.07 J 260.0 MG/KG AOCHSS003 64 / 64 3.19 - 4.8 260.0 NA 2.35E+03 NC 6.20E+03 SSL No BSL

[1] Minimum/Maximum detected concentrations. SSL = Soil Screening Level; Dilution Attenuation Factor = 10 (USEPA, October 2002)

[2] Maximum concentration is used for screening. COPC = Chemical of Potential Concern

[3] Background values not available. ARAR/TBC = Applicable or Relevant and Appropriate Requirement/

[4] EPA Region 9 PRGs Table, October 1, 2002, U.S. EPA Region 9. To Be Considered

PRG value for xylenes used as surrogate for m,p-xylene and o-xylene. J = Estimated Value

PRG value for 2-methylnaphthalene calculated using provisional reference dose and methods described in CA = Carcinogenic

Region 9 PRGs Table Users Guide/Technical Background Document, October 1, 2002, U.S. EPA Region 9. NC = Noncarcinogenic

PRG value for 2-nitroaniline used as surrogate for 3-nitroaniline. CA* (where: NC < 100X CA)

PRG value for pyrene used as surrogate for benzo(g,h,i)perylene and phenanthrene. CA**(where: NC < 10X CA)

PRG value for chromium VI used for total chromium.

PRG value for mercury chloride used as surrogate for mercury.

Lead screening toxicity value is 400 mg/kg, the EPA residential soil screening level for lead.

[5] Rationale Codes

Selection Reason: Above Screening Levels (ASL)

Deletion Reason: No Toxicity Information (NTX)

Essential Nutrient (NUT)

Below Screening Level (BSL)
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Table K-2

REASONABLE MAXIMUM EXPOSURE

AOC H - Old Power Plant/Fire Training Area Site

NASD, Vieques Island, Puerto Rico

Scenario Timeframe: Future

Medium: Soil

Exposure Medium: Soil

Exposure Point Chemical Units Arithmetic UCL Maximum

of Mean (Distribution) Concentration

Potential (Qualifier)

Concern Value Units Statistic Rationale

AOC H Soil (0-6 ft)

Benzo(a)pyrene MG/KG 5.32E-01 1.99E+00 NP 1.20E-01 J 1.20E-01 MG/KG Max (6)

n-Nitroso-di-n-propylamine MG/KG 5.86E-01 1.60E+00 NP 7.17E-01 = 7.17E-01 MG/KG Max (6)

4,4'-DDE MG/KG 1.41E-01 8.98E-01 NP 3.99E+00 J 8.98E-01 MG/KG 99% Cheb-m (5)

4,4'-DDT MG/KG 7.13E-02 3.06E-01 NP 1.94E+00 J 3.06E-01 MG/KG 97.5% Cheb-m (5)

Aluminum MG/KG 6.41E+03 6.93E+03 N 1.10E+04 = 6.93E+03 MG/KG 95% Stud-t (2)

Antimony MG/KG 5.22E-01 9.74E-01 NP 6.30E+00 J 9.74E-01 MG/KG 95% Cheb-m (5)

Arsenic MG/KG 3.33E+00 3.81E+00 T 6.70E+01 = 3.81E+00 MG/KG 95% UCL-t (1)

Chromium MG/KG 1.28E+01 1.46E+01 G 5.00E+01 = 1.46E+01 MG/KG App. Gamma (3,4)

Iron MG/KG 1.57E+04 1.68E+04 N 3.90E+04 = 1.68E+04 MG/KG 95% Stud-t (2)

Manganese MG/KG 3.88E+02 4.88E+02 NP 1.00E+03 = 4.88E+02 MG/KG 95% Cheb-m (5)

Thallium MG/KG 3.74E-01 5.15E-01 NP 1.16E+00 J 5.15E-01 MG/KG 95% Cheb-m (5)

Vanadium MG/KG 4.24E+01 4.50E+01 N 7.90E+01 = 4.50E+01 MG/KG 95% Stud-t (2)

For non-detects, 1/2 reporting limit (RL) was used as a proxy concentration.

ProUCL, Version 3.00.02 used to determine distribution of data using the Shapiro-Wilk W Test. ProUCL used to calculate RME EPC, following recommendations

based on distribution and standard deviation in users guide (USEPA. April 2004. ProUCL, Version 3.0. Prepared by Lockheed Martin Environmental Services).

Statistics: Maximum Detected Value (Max); 95% UCL of Log-transformed Data, H-Statistic (95% UCL-T); 95% Chebyshev (MVUE) UCL (95% Cheb);

99% Chebyshev (MVUE) UCL (99% Cheb); 95% Chebyshev (mean,std) UCL (95% Cheb-m); 97.5% Chebyshev (mean,std) UCL (97.5% Cheb-m);

99% Chebyshev (mean,std) UCL (99% Cheb-m); 95% modified-t UCL adjusted for skewness (95% Mod-t); 95% Student's-T test UCL (95% Stud-t);

95% Hall's Bootstrap UCL (95% Hall); 95% Approximate Gamma (App. Gamma); 95% Adjusted Gamma (Adj. Gamma);

Mean of Log-transformed Data using the Minimum Variance Unbiased Estimate (MVUE) method (Mean-T)

(1) Shapiro-Wilk W Test indicates data are log-normally distributed.

(2) Shapiro-Wilk W Test indicates data are normally distributed.

(3) Anderson-Darling Test indicates data are gamma distributed.

(4) Kolmogorov-Smirnov Test indicates data are gamma distributed.

(5) Distribution tests are inconclusive (data are not normal, log-normal, or gamma-distributed).

(6) The maximum detected concentration was used as the UCL because the value recommended by ProUCL 3.0 was higher than the Max.

G = Gamma distribution.

N = Normal distribution. J = Estimated Value

T = Log-normal distribution.

NP = Non-Parametric distribution.

Exposure Point Concentration

05/07/2007
5:24 PM Page 1 of 1
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Child Resident - Soil Exposure Pathways
Surface Soil - 0-2 Ft Soil - 0-6 Ft

COPC
EPC

(mg/kg) ELCR Screening HI
EPC

(mg/kg) ELCR Screening HI
Benzo(a)pyrene 1.12E-01 1.2E-07 NA 1.20E-01 1.3E-07 NA
n-Nitroso-di-n-propylamine 7.17E-01 7.0E-06 NA 7.17E-01 7.0E-06 NA
4,4'-DDE 1.75E+00 7.1E-07 NA 8.98E-01 3.6E-07 NA
4,4'-DDT 5.51E-01 2.2E-07 1.5E-02 3.06E-01 1.2E-07 8.5E-03
Aluminum 8.26E+03 NA 1.1E-01 6.93E+03 NA 9.3E-02
Antimony 1.13E+00 NA 4.3E-02 9.74E-01 NA 3.7E-02
Arsenic 1.90E+01 3.4E-05 8.8E-01 3.81E+00 6.8E-06 1.8E-01
Chromium 2.01E+01 4.0E-07 1.8E-01 1.46E+01 2.9E-07 1.3E-01
Iron 2.13E+04 NA 9.3E-01 1.68E+04 NA 7.3E-01
Manganese 4.84E+02 NA 9.1E-02 4.88E+02 NA 9.2E-02
Thallium 6.18E-01 NA 1.0E-01 5.15E-01 NA 8.5E-02
Vanadium 4.78E+01 NA 1.3E+00 4.50E+01 NA 1.2E+00

Total = 4E-05 4 Total = 1E-05 3

Adult Resident - Soil Exposure Pathways
Surface Soil - 0-2 Ft Soil - 0-6 Ft

COPC
EPC

(mg/kg) ELCR Screening HI
EPC

(mg/kg) ELCR Screening HI
Benzo(a)pyrene 1.12E-01 5.8E-08 NA 1.20E-01 6.2E-08 NA
n-Nitroso-di-n-propylamine 7.17E-01 3.3E-06 NA 7.17E-01 3.3E-06 NA
4,4'-DDE 1.75E+00 3.1E-07 NA 8.98E-01 1.6E-07 NA
4,4'-DDT 5.51E-01 9.9E-08 1.7E-03 3.06E-01 5.5E-08 9.4E-04
Aluminum 8.26E+03 NA 1.3E-02 6.93E+03 NA 1.1E-02
Antimony 1.13E+00 NA 4.9E-03 9.74E-01 NA 4.2E-03
Arsenic 1.90E+01 1.5E-05 9.7E-02 3.81E+00 3.0E-06 1.9E-02
Chromium 2.01E+01 5.8E-08 2.4E-02 1.46E+01 4.2E-08 1.7E-02
Iron 2.13E+04 NA 1.0E-01 1.68E+04 NA 8.0E-02
Manganese 4.84E+02 NA 1.6E-02 4.88E+02 NA 1.6E-02
Thallium 6.18E-01 NA 1.1E-02 5.15E-01 NA 9.2E-03
Vanadium 4.78E+01 NA 1.7E-01 4.50E+01 NA 1.6E-01

Total = 2E-05 0.4 Total = 7E-06 0.3

COPC - chemical of potential concern
EPC - exposure point concentration
ELCR - excess lifetime cancer risk
HI - hazard index

Table K-3

Comparison of 0-2 Ft Soil Risk Estimates to 0-6 Ft Soil Risk Estimates for Residential Scenario
AOC H - Old Power Plant/Fire Training Area Site

NASD, Vieques Island, Puerto Rico



Assessment Endpoint Risk Hypothesis Measurement Endpoint Receptor

Survival, growth, and reproduction of
terrestrial soil invertebrate communities

Are site-related chemical concentrations in surface soil sufficient
to adversely effect soil invertebrate communities?

Comparison of maximum chemical concentrations in
surface soil with soil screening values.

Soil invertebrates

Survival, growth, and reproduction of
terrestrial plant communities

Are site-related chemical concentrations in surface soil sufficient
to adversely effect terrestrial plant communities?

Comparison of maximum chemical concentrations in
surface soil with soil screening values. Terrestrial plants

Survival, growth, and reproduction of
terrestrial reptile populations

Are site-related chemical concentrations in surface soil sufficient
to cause adverse effects (on growth, survival, or reproduction) to
terrestrial reptile populations?

Evidence of potential risk to other upper trophic level
terrestrial receptors evaluated in the ERA. --

Survival, growth, and reproduction of
avian terrestrial omnivore populations

Are site-related chemical concentrations in surface soil sufficient
to cause adverse effects (on growth, survival, or reproduction) to
avian receptor populations that may consume terrestrial plants
and soil invertebrates from the site?

Comparison of literature-derived chronic No Observed
Adverse Effect Level (NOAEL) values for survival,
growth, and/or reproductive effects with modeled
dietary exposure doses based on maximum surface
soil concentrations.

Pearly-eyed
thrasher

Survival, growth, and reproduction of
avian terrestrial carnivore populations

Are site-related chemical concentrations in surface soil sufficient
to cause adverse effects (on growth, survival, or reproduction) to
avian receptor populations that may consume small mammals
from the site?

Comparison of literature-derived chronic No Observed
Adverse Effect Level (NOAEL) values for survival,
growth, and/or reproductive effects with modeled
dietary exposure doses based on maximum surface
soil concentrations.

Red-tailed hawk

Survival, growth, and reproduction of
mammalian terrestrial omnivore
populations

Are site-related chemical concentrations in surface soil sufficient
to cause adverse effects (on growth, survival, or reproduction) to
mammalian receptor populations that may consume terrestrial
plants and soil invertebrates from the site?

Comparison of literature-derived chronic No Observed
Adverse Effect Level (NOAEL) values for survival,
growth, and/or reproductive effects with modeled
dietary exposure doses based on maximum surface
soil concentrations.

Norway rat

Survival, growth, and reproduction of
mammalian terrestrial omnivore
populations

Are site-related chemical concentrations in surface soil sufficient
to cause adverse effects (on growth, survival, or reproduction) to
mammalian receptor populations that may consume small
mammals, soil invertebrates, and plants from the site?

Comparison of literature-derived chronic No Observed
Adverse Effect Level (NOAEL) values for survival,
growth, and/or reproductive effects with modeled
dietary exposure doses based on maximum surface
soil concentrations.

Indian mongoose

Survival, growth, and reproduction of
benthic invertebrate communities

Are site-related chemical concentrations in sediment sufficient to
adversely affect benthic invertebrate communities?

Comparison of maximum chemical concentrations in
sediment with medium-specific screening values.

Benthic
invertebrates

Aquatic Habitats

TABLE 7-4
Preliminary Assessment Endpoints, Risk Hypotheses, and Measurement Endpoints
AOC H, Former NASD, Vieques, Puerto Rico

Terrestrial Habitats
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Assessment Endpoint Risk Hypothesis Measurement Endpoint Receptor

TABLE 7-4
Preliminary Assessment Endpoints, Risk Hypotheses, and Measurement Endpoints
AOC H, Former NASD, Vieques, Puerto Rico

Survival, growth, and reproduction of
water-column invertebrate communities

Are site-related chemical concentrations in surface water
sufficient to adversely affect water-column invertebrate
communities?

Comparison of maximum chemical concentrations in
surface water with medium-specific screening values.

Water-column
invertebrates

Survival, growth, and reproduction of
aquatic plant communities

Are site-related chemical concentrations in surface water and/or
sediment sufficient to adversely affect aquatic plant communities?

Comparison of maximum chemical concentrations in
surface water and sediment with medium-specific
screening values.

Aquatic plants

Survival, growth, and reproduction of fish
communities

Are site-related chemical concentrations in surface water
sufficient to adversely effect fish communities?

Comparison of maximum chemical concentrations in
surface water with medium-specific screening values. Fish

Survival, growth, and reproduction of
avian aquatic/wetland invertivore
populations

Are site-related chemical concentrations in sediment sufficient to
cause adverse effects (on growth, survival, or reproduction) to
avian receptor populations that may consume primarily
invertebrates from the site?

Comparison of literature-derived chronic No Observed
Adverse Effect Level (NOAEL) values for survival,
growth, and/or reproductive effects with modeled
dietary exposure doses based on maximum sediment
concentrations.

Spotted sandpiper

Survival, growth, and reproduction of
avian aquatic/wetland piscivore
populations

Are site-related chemical concentrations in sediment sufficient to
cause adverse effects (on growth, survival, or reproduction) to
avian receptor populations that may consume primarily fish from
the site?

Comparison of literature-derived chronic No Observed
Adverse Effect Level (NOAEL) values for survival,
growth, and/or reproductive effects with modeled
dietary exposure doses based on maximum sediment
concentrations.

Green heron
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Chemical Selected log Kow Reference

Arsenic -- - -- -- --
Cadmium -- - -- -- --
Chromium -- - -- -- --
Copper -- - -- -- --
Lead -- - -- -- --
Mercury -- - -- -- --
Nickel -- - -- -- --
Selenium -- - -- -- --
Silver -- - -- -- --
Zinc -- - -- -- --

4,4'-DDD 5.90 - 6.65 6.10 USEPA 1995b
4,4'-DDE 5.63 - 6.96 6.76 USEPA 1995b
4,4'-DDT 5.56 - 7.01 6.53 USEPA 1995b
Aldrin 5.11 - 7.50 6.50 USEPA 1995b
alpha-BHC 3.75 - 3.81 3.80 USEPA 1995b
alpha-Chlordane 5.80 - 6.41 6.32 USEPA 1995b
Aroclor-1016 -- - -- 5.60 Sample et al. 1996
Aroclor-1221 -- - -- 4.70 Jones et al. 1997
Aroclor-1232 -- - -- 5.10 Jones et al. 1997
Aroclor-1242 -- - -- 5.60 Jones et al. 1997
Aroclor-1248 -- - -- 6.20 Jones et al. 1997
Aroclor-1254 -- - -- 6.50 Jones et al. 1997
Aroclor-1260 -- - -- 6.80 Jones et al. 1997
beta-BHC 3.75 - 3.84 3.81 USEPA 1995b
delta-BHC -- - -- 4.10 USEPA 1996a
Dieldrin 3.63 - 6.20 5.37 USEPA 1995b
Endosulfan I 3.55 - 3.85 3.83 USEPA 1995b
Endosulfan II 3.62 - 4.52 4.52 USEPA 1995b
Endrin 2.92 - 5.20 5.06 USEPA 1995b
gamma-BHC (Lindane) 3.61 - 3.90 3.73 USEPA 1995b
gamma-Chlordane 5.80 - 6.41 6.32 USEPA 1995b

Inorganics

Pesticides/PCBs

TABLE 7-5
Bioaccumulative Chemicals List and Log Kow Values for Relevant Chemicals
AOC H, Former NASD, Vieques, Puerto Rico

Log Kow Range
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Chemical Selected log Kow Reference

TABLE 7-5
Bioaccumulative Chemicals List and Log Kow Values for Relevant Chemicals
AOC H, Former NASD, Vieques, Puerto Rico

Log Kow Range

Heptachlor 4.93 - 6.26 6.26 USEPA 1995b
Heptachlor epoxide 3.50 - 5.40 5.00 USEPA 1995b
Methoxychlor 4.20 - 5.60 5.08 USEPA 1995b
Toxaphene 4.33 - 5.56 5.50 USEPA 1995b

1,1,2,2-Tetrachloroethane 2.31 - 2.64 2.39 USEPA 1995b
1,2,4-Trichlorobenzene 3.89 - 4.23 4.01 USEPA 1995b
1,2-Dichlorobenzene 3.20 - 3.61 3.43 USEPA 1995b
1,3-Dichlorobenzene -- - -- 3.50 USEPA 1996a
1,4-Dichlorobenzene 3.26 - 3.62 3.42 USEPA 1995b
4-Bromophenyl-phenylether 4.89 - 5.24 5.00 USEPA 1995b
4-Chlorophenyl-phenylether 4.08 - 5.09 4.95 USEPA 1995b
Acenaphthene 3.77 - 4.49 3.92 USEPA 1995b
Acenaphthylene -- - -- 4.10 USEPA 1996a
Anthracene 4.44 - 4.80 4.55 USEPA 1995b
Benzo(a)anthracene 5.61 - 5.79 5.70 USEPA 1995b
Benzo(a)pyrene 5.98 - 6.34 6.11 USEPA 1995b
Benzo(b)fluoranthene 5.79 - 6.40 6.20 USEPA 1995b
Benzo(g,h,i)perylene 6.58 - 7.05 6.70 USEPA 1995b
Benzo(k)fluoranthene 6.12 - 6.27 6.20 USEPA 1995b
Chrysene 5.41 - 5.79 5.70 USEPA 1995b
Dibenz(a,h)anthracene 6.50 - 6.88 6.69 USEPA 1995b
Fluoranthene 4.84 - 5.39 5.12 USEPA 1995b
Fluorene 4.04 - 4.40 4.21 USEPA 1995b
Hexachlorobenzene 5.23 - 6.92 5.89 USEPA 1995b
Hexachlorobutadiene 4.74 - 5.16 4.81 USEPA 1995b
Hexachlorocyclopentadiene 5.05 - 5.51 5.39 USEPA 1995b
Hexachloroethane 3.82 - 4.14 4.00 USEPA 1995b
Indeno(1,2,3-cd)pyrene 6.58 - 6.72 6.65 USEPA 1995b
Pentachlorophenol 5.01 - 5.24 5.09 USEPA 1995b
Phenanthrene 4.37 - 4.57 4.55 USEPA 1995b
Pyrene 4.76 - 5.52 5.11 USEPA 1995b

Volatile and Semivolatile Organics
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Value Reference Value Reference Value Reference
Inorganics
Arsenic 9.074 Bechtel Jacobs 1998a 0.925 Sample et al. 1998a 0.071 Sample et al. 1998b
Cadmium 22.88 Bechtel Jacobs 1998a 190.0 Sample et al. 1998a 1.705 Sample et al. 1998b
Chromium 0.480 Bechtel Jacobs 1998a 11.42 Sample et al. 1998a 0.800 Sample et al. 1998b
Copper 7.400 Bechtel Jacobs 1998a 5.492 Sample et al. 1998a 0.867 Sample et al. 1998b
Lead 10.60 Bechtel Jacobs 1998a 228.3 Sample et al. 1998a 0.995 Sample et al. 1998b
Mercury 12.23 Bechtel Jacobs 1998a 33.00 Sample et al. 1998a 0.192 Sample et al. 1998b
Nickel 22.21 Bechtel Jacobs 1998a 7.802 Sample et al. 1998a 0.800 Sample et al. 1998b
Selenium 77.00 Bechtel Jacobs 1998a 13.73 Sample et al. 1998a 1.754 Sample et al. 1998b
Silver 0.040 Bechtel Jacobs 1998a 19.50 Sample et al. 1998a 0.810 Sample et al. 1998b
Zinc 34.29 Bechtel Jacobs 1998a 49.51 Sample et al. 1998a 5.850 Sample et al. 1998b
Pesticides/PCBs
4,4'-DDD 0.0151 Travis and Arms 1988 2.00 Menzie et al. 1992 -- see Section 7.2.2.1 (Small Mammals)
4,4'-DDE 0.0216 Travis and Arms 1988 10.6 Menzie et al. 1992 -- see Section 7.2.2.1 (Small Mammals)
4,4'-DDT 0.0237 Travis and Arms 1988 0.70 Menzie et al. 1992 -- see Section 7.2.2.1 (Small Mammals)
Aldrin 0.0431 Travis and Arms 1988 3.30 Edwards and Bohlen 1992 -- see Section 7.2.2.1 (Small Mammals)
alpha-BHC 0.2633 Travis and Arms 1988 1.00 -- -- see Section 7.2.2.1 (Small Mammals)
alpha-Chlordane 0.0172 Travis and Arms 1988 4.00 Edwards and Bohlen 1992 -- see Section 7.2.2.1 (Small Mammals)
Aroclor-1016 0.0224 Travis and Arms 1988 65.2 Sample et al. 1998a -- see Section 7.2.2.1 (Small Mammals)
Aroclor-1221 0.0744 Travis and Arms 1988 65.2 Sample et al. 1998a -- see Section 7.2.2.1 (Small Mammals)
Aroclor-1232 0.0437 Travis and Arms 1988 65.2 Sample et al. 1998a -- see Section 7.2.2.1 (Small Mammals)
Aroclor-1242 0.0224 Travis and Arms 1988 65.2 Sample et al. 1998a -- see Section 7.2.2.1 (Small Mammals)
Aroclor-1248 0.0101 Travis and Arms 1988 65.2 Sample et al. 1998a -- see Section 7.2.2.1 (Small Mammals)
Aroclor-1254 0.0068 Travis and Arms 1988 65.2 Sample et al. 1998a -- see Section 7.2.2.1 (Small Mammals)
Aroclor-1260 0.0045 Travis and Arms 1988 65.2 Sample et al. 1998a -- see Section 7.2.2.1 (Small Mammals)
beta-BHC 0.2633 Travis and Arms 1988 1.00 -- -- see Section 7.2.2.1 (Small Mammals)
delta-BHC 0.1653 Travis and Arms 1988 1.00 -- -- see Section 7.2.2.1 (Small Mammals)
Dieldrin 0.3089 Travis and Arms 1988 8.00 Beyer and Gish 1980 -- see Section 7.2.2.1 (Small Mammals)
Endosulfan I 0.3436 Travis and Arms 1988 1.00 -- -- see Section 7.2.2.1 (Small Mammals)
Endosulfan II 0.3131 Travis and Arms 1988 1.00 -- -- see Section 7.2.2.1 (Small Mammals)
Endrin 0.7948 Travis and Arms 1988 3.60 Edwards and Bohlen 1992 -- see Section 7.2.2.1 (Small Mammals)
gamma-BHC (Lindane) 0.3173 Travis and Arms 1988 1.00 -- -- see Section 7.2.2.1 (Small Mammals)
gamma-Chlordane 0.0172 Travis and Arms 1988 4.00 Edwards and Bohlen 1992 -- see Section 7.2.2.1 (Small Mammals)
Heptachlor 0.0548 Travis and Arms 1988 3.00 Edwards and Bohlen 1992 -- see Section 7.2.2.1 (Small Mammals)
Heptachlor epoxide 0.3673 Travis and Arms 1988 8.39 USEPA 1999 -- see Section 7.2.2.1 (Small Mammals)
Methoxychlor 0.1447 Travis and Arms 1988 1.00 -- -- see Section 7.2.2.1 (Small Mammals)
Toxaphene 0.1217 Travis and Arms 1988 1.00 -- -- see Section 7.2.2.1 (Small Mammals)
Semivolatile Organics
1,2,4-Trichlorobenzene 0.2186 Travis and Arms 1988 0.56 Beyer 1996 -- see Section 7.2.2.1 (Small Mammals)
1,2-Dichlorobenzene 0.5475 Travis and Arms 1988 1.00 -- -- see Section 7.2.2.1 (Small Mammals)
1,3-Dichlorobenzene 0.3673 Travis and Arms 1988 1.00 -- -- see Section 7.2.2.1 (Small Mammals)
1,4-Dichlorobenzene 0.5055 Travis and Arms 1988 1.00 -- -- see Section 7.2.2.1 (Small Mammals)
4-Bromophenyl-phenylether 0.0578 Travis and Arms 1988 1.00 -- -- see Section 7.2.2.1 (Small Mammals)
4-Chlorophenyl-phenylether 0.1697 Travis and Arms 1988 1.00 -- -- see Section 7.2.2.1 (Small Mammals)
Acenaphthene 0.2564 Travis and Arms 1988 0.30 Beyer and Stafford 1993 -- see Section 7.2.2.1 (Small Mammals)
Acenaphthylene 0.1653 Travis and Arms 1988 0.22 Beyer and Stafford 1993 -- see Section 7.2.2.1 (Small Mammals)
Anthracene 0.1051 Travis and Arms 1988 0.32 Beyer and Stafford 1993 -- see Section 7.2.2.1 (Small Mammals)
Benzo(a)anthracene 0.0222 Travis and Arms 1988 0.27 Beyer and Stafford 1993 -- see Section 7.2.2.1 (Small Mammals)
Benzo(a)pyrene 0.0135 Travis and Arms 1988 0.34 Beyer and Stafford 1993 -- see Section 7.2.2.1 (Small Mammals)
Benzo(b)fluoranthene 0.0174 Travis and Arms 1988 0.21 Beyer and Stafford 1993 -- see Section 7.2.2.1 (Small Mammals)
Benzo(g,h,i)perylene 0.0061 Travis and Arms 1988 0.15 Beyer and Stafford 1993 -- see Section 7.2.2.1 (Small Mammals)
Benzo(k)fluoranthene 0.0112 Travis and Arms 1988 0.21 Beyer and Stafford 1993 -- see Section 7.2.2.1 (Small Mammals)
Chrysene 0.0289 Travis and Arms 1988 0.44 Beyer and Stafford 1993 -- see Section 7.2.2.1 (Small Mammals)
Dibenz(a,h)anthracene 0.0068 Travis and Arms 1988 0.49 Beyer and Stafford 1993 -- see Section 7.2.2.1 (Small Mammals)
Fluoranthene 0.0617 Travis and Arms 1988 0.37 Beyer and Stafford 1993 -- see Section 7.2.2.1 (Small Mammals)
Fluorene 0.1790 Travis and Arms 1988 0.20 Beyer and Stafford 1993 -- see Section 7.2.2.1 (Small Mammals)
Hexachlorobenzene 0.0367 Travis and Arms 1988 1.69 Beyer 1996 -- see Section 7.2.2.1 (Small Mammals)
Hexachlorobutadiene 0.0705 Travis and Arms 1988 1.00 -- -- see Section 7.2.2.1 (Small Mammals)
Hexachlorocyclopentadiene 0.0467 Travis and Arms 1988 1.00 -- -- see Section 7.2.2.1 (Small Mammals)
Hexachloroethane 0.2399 Travis and Arms 1988 1.00 -- -- see Section 7.2.2.1 (Small Mammals)
Indeno(1,2,3-cd)pyrene 0.0061 Travis and Arms 1988 0.41 Beyer and Stafford 1993 -- see Section 7.2.2.1 (Small Mammals)
Pentachlorophenol 0.0492 Travis and Arms 1988 8.00 van Gestel and Ma 1988 -- see Section 7.2.2.1 (Small Mammals)
Phenanthrene 0.1154 Travis and Arms 1988 0.28 Beyer and Stafford 1993 -- see Section 7.2.2.1 (Small Mammals)
Pyrene 0.0687 Travis and Arms 1988 0.39 Beyer and Stafford 1993 -- see Section 7.2.2.1 (Small Mammals)
Volatile Organics
1,1,2,2-Tetrachloroethane 1.7899 Travis and Arms 1988 1.00 -- -- see Section 7.2.2.1 (Small Mammals)

1 BAFs developed for omnivorous small mammals.

TABLE 7-6
Soil Bioconcentration and Bioaccumulation Factors For Plants, Soil Invertebrates, and Small Mammals - Step 2

Soil-Rat BAF (dry weight)1

Chemical
Soil-Plant BCF (dry weight) Soil-Invertebrate BAF (dry weight)

AOC H, Former NASD, Vieques, Puerto Rico
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Inorganics

Arsenic mouse 0.03 3 generations oral in water reproduction 1.26 0.25 a Sample et al. 1996

Arsenic dog 10.0 2 years oral in diet systemic 6.00 b 1.20 ATSDR 1993a

Cadmium rat 0.303 6 weeks oral (gavage) reproduction 10.0 1.00 Sample et al. 1996

Cadmium dog 10.0 3 months oral in diet reproduction 3.75 b 0.75 ATSDR 1999a

Chromium rat 0.35 1 year oral in water body weight/intake 16.4 b 3.28 Sample et al. 1996

Copper mouse 0.03 1 month + GD 0-19 oral in diet developmental 104 78.0 ATSDR 1990a

Copper mink 1.00 357 days oral in diet reproduction 15.1 11.7 Sample et al. 1996

Lead rat 0.35 3 generations oral in diet reproduction 80.0 8.00 Sample et al. 1996

Mercury rat 0.35 3 generations oral in diet reproduction 0.16 0.032 Sample et al. 1996

Mercury mink 1.00 93 days oral in diet survival/weight loss 0.25 c 0.15 c Sample et al. 1996

Nickel rat 0.35 3 generations oral in diet reproduction 80.0 40.0 Sample et al. 1996

Nickel dog 10.0 2 years oral in diet systemic 62.5 25.0 ATSDR 1997a

Selenium rat 0.35 1 year oral in water reproduction 0.33 0.20 Sample et al. 1996

Silver rat 0.35 2 weeks oral in water survival 45.3 d 9.06 e ATSDR 1990b

Zinc rat 0.35 GD 1-16 oral in diet reproduction 320 160 Sample et al. 1996

Zinc mink 1.00 25 weeks oral reproduction 104 b 20.8 ATSDR 1994a

Pesticides/PCBs

4,4'-DDD rat 0.35 2 years oral in diet reproduction 4.00 0.80 Sample et al. 1996

4,4'-DDD dog 10.0 2 generations oral in diet reproduction 5.00 1.00 ATSDR 1994b

4,4'-DDE rat 0.35 2 years oral in diet reproduction 4.00 0.80 Sample et al. 1996

4,4'-DDE dog 10.0 2 generations oral in diet reproduction 5.00 1.00 ATSDR 1994b

4,4'-DDT rat 0.35 2 years oral in diet reproduction 4.00 0.80 Sample et al. 1996

4,4'-DDT dog 10.0 2 generations oral in diet reproduction 5.00 1.00 ATSDR 1994b

Aldrin rat 0.35 3 generations oral in diet reproduction 1.00 0.20 Sample et al. 1996

alpha-BHC rat 0.35 4 generations oral in diet reproduction 3.20 1.60 Sample et al. 1996

alpha-Chlordane mouse 0.03 6 generations oral in diet reproduction 9.16 4.58 Sample et al. 1996

Aroclor-1016 oldfield mouse 0.014 12 months oral in diet reproduction 0.68 0.14 a Sample et al. 1996

Aroclor-1016 mink 1.00 18 months oral in diet reproduction 3.43 1.37 Sample et al. 1996

Aroclor-1221 oldfield mouse 0.014 12 months oral in diet reproduction 0.68 0.14 a Sample et al. 1996

Aroclor-1221 mink 1.00 7 months oral in diet reproduction 0.69 0.14 a Sample et al. 1996

Aroclor-1232 oldfield mouse 0.014 12 months oral in diet reproduction 0.68 0.14 a Sample et al. 1996

Aroclor-1232 mink 1.00 7 months oral in diet reproduction 0.69 0.14 a Sample et al. 1996

Aroclor-1242 oldfield mouse 0.014 12 months oral in diet reproduction 0.68 0.14 a Sample et al. 1996

Aroclor-1242 mink 1.00 7 months oral in diet reproduction 0.69 0.14 a Sample et al. 1996

Aroclor-1248 oldfield mouse 0.014 12 months oral in diet reproduction 0.68 0.14 a Sample et al. 1996

Aroclor-1248 mink 1.00 4.5 months oral in diet reproduction 0.69 0.14 Sample et al. 1996

Aroclor-1254 oldfield mouse 0.014 12 months oral in diet reproduction 0.68 0.14 a Sample et al. 1996

Aroclor-1254 mink 1.00 4.5 months oral in diet reproduction 0.69 0.14 Sample et al. 1996

Aroclor-1260 oldfield mouse 0.014 12 months oral in diet reproduction 0.68 0.14 a Sample et al. 1996

Aroclor-1260 mink 1.00 4.5 months oral in diet reproduction 0.69 0.14 Sample et al. 1996

beta-BHC rat 0.35 4 generations oral in diet reproduction 3.20 1.60 Sample et al. 1996

delta-BHC rat 0.35 4 generations oral in diet reproduction 3.20 1.60 Sample et al. 1996

Dieldrin rat 0.35 3 generations oral in diet reproduction 0.20 0.04 a Sample et al. 1996

Dieldrin dog 10 15.7 months oral in diet systemic 0.14 0.03 a ATSDR 1993b

Endosulfan I rat 0.35 30 days oral (gavage) fertility 7.50 b 1.50 Sample et al. 1996

Endosulfan I dog 10.0 2 years oral in diet systemic 5.00 b 1.00 ATSDR 1993c

Endosulfan II rat 0.35 30 days oral (gavage) fertility 7.50 b 1.50 Sample et al. 1996

Endosulfan II dog 10.0 2 years oral in diet systemic 5.00 b 1.00 ATSDR 1993c

Endrin mouse 0.03 120 days oral in diet reproduction 0.92 0.18 a Sample et al. 1996

gamma-BHC (Lindane) rat 0.35 3 generations oral in diet reproduction 40.0 b 8.00 Sample et al. 1996

gamma-Chlordane mouse 0.03 6 generations oral in diet reproduction 9.16 4.58 Sample et al. 1996

Effect/Endpoint Reference

TABLE 7-9
Ingestion Screening Values for Mammals
AOC H, Former NASD, Vieques, Puerto Rico

Chemical Test Organism
Body Weight

(kg) Duration Exposure Route
LOAEL

(mg/kg/d)
NOAEL

(mg/kg/d)
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Effect/Endpoint Reference

TABLE 7-9
Ingestion Screening Values for Mammals
AOC H, Former NASD, Vieques, Puerto Rico

Chemical Test Organism
Body Weight

(kg) Duration Exposure Route
LOAEL

(mg/kg/d)
NOAEL

(mg/kg/d)

Heptachlor mouse 0.03 70 days oral in diet reproduction 1.63 f 0.33 g ATSDR 1993d

Heptachlor mink 1.00 181 days oral in diet reproduction 1.00 0.20 a Sample et al. 1996

Heptachlor epoxide mouse 0.03 70 days oral in diet reproduction 1.63 f 0.33 g ATSDR 1993d

Heptachlor epoxide mink 1.00 181 days oral in diet reproduction 1.00 0.20 a Sample et al. 1996

Methoxychlor rat 0.35 11 months oral in diet reproduction 8.00 4.00 Sample et al. 1996

Toxaphene rat 0.35 3 generations oral in diet reproduction 40.0 b 8.00 Sample et al. 1996

Semivolatile Organics

1,2,4-Trichlorobenzene rat 0.35 3 generations oral in water reproduction 106 53 Coulston and Kolbye 1994

1,2-Dichlorobenzene rat 0.35 chronic oral (gavage) liver/kidney 429 b 85.7 Coulston and Kolbye 1994

1,3-Dichlorobenzene rat 0.35 chronic oral (gavage) liver/kidney 429 b 85.7 Coulston and Kolbye 1994

1,4-Dichlorobenzene rat 0.35 GD 6-15 oral (gavage) developmental 500 250 ATSDR 1998a

4-Bromophenyl-phenylether -- -- -- -- -- NA NA --

4-Chlorophenyl-phenylether -- -- -- -- -- NA NA --

Acenaphthene mouse 0.03 13 weeks oral (gavage) reproduction 700 350 ATSDR 1995a

Acenaphthylene mouse 0.03 13 weeks oral (gavage) reproduction 700 350 ATSDR 1995a

Anthracene mouse 0.03 13 weeks oral (gavage) reproduction 5,000 b 1,000 ATSDR 1995a

Benzo(a)anthracene mouse 0.03 GD 7-16 oral (gavage) reproduction 10.0 2.00 a Sample et al. 1996

Benzo(a)pyrene mouse 0.03 GD 7-16 oral (gavage) reproduction 10.0 2.00 a Sample et al. 1996

Benzo(b)fluoranthene mouse 0.03 GD 7-16 oral (gavage) reproduction 10.0 2.00 a Sample et al. 1996

Benzo(g,h,i)perylene mouse 0.03 GD 7-16 oral (gavage) reproduction 10.0 2.00 a Sample et al. 1996

Benzo(k)fluoranthene mouse 0.03 GD 7-16 oral (gavage) reproduction 10.0 2.00 a Sample et al. 1996

Chrysene mouse 0.03 GD 7-16 oral (gavage) reproduction 10.0 2.00 a Sample et al. 1996

Dibenz(a,h)anthracene mouse 0.03 GD 7-16 oral (gavage) reproduction 10.0 2.00 a Sample et al. 1996

Fluoranthene mouse 0.03 13 weeks oral (gavage) reproduction 2,500 b 500 ATSDR 1995a

Fluorene mouse 0.03 13 weeks oral (gavage) reproduction 2,500 b 500 ATSDR 1995a

Hexachlorobenzene rat 0.35 4 generations oral in diet reproduction 2.00 1.00 ATSDR 1996b

Hexachlorobenzene dog 10.0 1 year oral systemic 12.0 1.20 ATSDR 1996b

Hexachlorobutadiene rat 0.35 GD 1-22; LD 1-21 oral in diet developmental 20.0 2.00 ATSDR 1994c

Hexachlorocyclopentadiene mouse 0.03 GD 6-15 oral (gavage) developmental 375 b 75.0 ATSDR 1999b

Hexachloroethane rat 0.35 GD 6-16 oral (gavage) reproduction 500 100 ATSDR 1997b

Indeno(1,2,3-cd)pyrene mouse 0.03 GD 7-16 oral (gavage) reproduction 10.0 2.00 a Sample et al. 1996

Pentachlorophenol rat 0.35 2 generations oral in diet developmental 25.0 5.00 a ATSDR 1994d

Phenanthrene mouse 0.03 13 weeks oral (gavage) reproduction 2,500 b 500 ATSDR 1995a

Pyrene mouse 0.03 GD 7-16 oral (gavage) reproduction 10.0 2.00 a Sample et al. 1996

Volatile Organics

1,1,2,2-Tetrachloroethane rat 0.35 78 weeks oral (gavage) reproduction 380 b 76.0 ATSDR 1996a
a Uncertainty factor of 5 applied to LOAEL
b Uncertainty factor of 5 applied to NOAEL
c Does not include subchronic uncertainty factor of 10
d Derived from a subchronic NOAEL of 181.2 and an uncertainty factor of 4
e

Derived from a subchronic NOAEL of 181.2 and an uncertainty factor of 20
f Derived from a subchronic NOAEL of 6.50 and an uncertainty factor of 4
g Derived from a subchronic NOAEL of 6.50 and an uncertainty factor of 20
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Inorganics

Arsenic brown-headed cowbird 0.049 7 months oral in diet survival 7.38 2.46 Sample et al. 1996

Arsenic mallard 1.00 128 days oral in diet survival 12.8 5.14 Sample et al. 1996

Cadmium mallard 1.15 90 days oral in diet reproduction 20.0 1.45 Sample et al. 1996

Chromium American black duck 1.25 10 months oral in diet reproduction 5.00 1.00 Sample et al. 1996

Copper chicken (chicks) 0.534 10 weeks oral in diet growth/survival 61.7 47.0 Sample et al. 1996

Lead Japanese quail 0.15 12 weeks oral in diet reproduction 11.3 1.13 Sample et al. 1996

Lead American kestrel 0.13 7 months oral in diet reproduction 19.3 b 3.85 Sample et al. 1996

Mercury red-tailed hawk 1.10 12 weeks oral in diet survival/neurological 1.20 0.49 USEPA 1995b

Mercury mallard 1.00 3 generations oral in diet reproduction 0.078 0.026 USEPA 1997b

Nickel mallard 0.782 90 days oral in diet growth/survival 107 77.4 Sample et al. 1996

Selenium
black-crowned night-

heron 0.88 94 days oral in diet reproduction 9.00 b 1.80 Sample et al. 1996

Selenium mallard 1.00 100 days oral in diet reproduction 0.80 0.40 Sample et al. 1996

Selenium screech owl 0.20 13.7 weeks oral in diet reproduction 1.50 0.44 Sample et al. 1996

Silver mallard 1.10 14 days oral in diet survival 178 c 35.6 d USEPA 1999

Silver chicken (chicks) 0.80 not specified oral in diet growth 35.0 7.00 a Eisler 1996

Zinc chicken 1.94 44 weeks oral in diet reproduction 131 14.5 Sample et al. 1996

Pesticides/PCBs

4,4'-DDD Japanese quail 0.11 3 generations oral in diet reproduction 5.00 0.50 USEPA 1995b

4,4'-DDD barn owl 0.47 2 years oral in diet reproduction 0.40 b 0.08 Blus 1996

4,4'-DDD mallard 1.00 2 years oral in diet reproduction 0.60 0.12 USEPA 1995b

4,4'-DDD bald eagle 4.74 112 days oral in diet survival 3.00 0.30 USEPA 1995b

4,4'-DDE Japanese quail 0.11 3 generations oral in diet reproduction 5.00 0.50 USEPA 1995b

4,4'-DDE barn owl 0.47 2 years oral in diet reproduction 0.40 b 0.08 Blus 1996

4,4'-DDE mallard 1.00 2 years oral in diet reproduction 0.60 0.12 USEPA 1995b

4,4'-DDE bald eagle 4.74 112 days oral in diet survival 3.00 0.30 USEPA 1995b

4,4'-DDT Japanese quail 0.11 3 generations oral in diet reproduction 5.00 0.50 USEPA 1995b

4,4'-DDT barn owl 0.47 2 years oral in diet reproduction 0.40 b 0.08 Blus 1996

4,4'-DDT mallard 1.00 2 years oral in diet reproduction 1.50 0.60 USEPA 1995b

4,4'-DDT bald eagle 4.74 112 days oral in diet survival 3.00 0.30 USEPA 1995b

Aldrin ring-necked pheasant 1.14 5 days oral in diet survival 0.35 b 0.07 e Hill et al. 1975

Aldrin mallard 1.00 5 days oral in diet survival 0.78 b 0.16 f Hill et al. 1975

alpha-BHC Japanese quail 0.15 90 days oral in diet reproduction 2.25 0.56 Sample et al. 1996

alpha-Chlordane red-winged blackbird 0.064 84 days oral in diet survival 10.7 2.14 Sample et al. 1996

alpha-Chlordane mallard 1.00 not specified oral in diet reproduction 4.00 b 0.80 Wiemeyer 1996

Aroclor-1016 screech owl 0.181 2 generations oral in diet reproduction 2.05 b 0.41 Sample et al. 1996

Aroclor-1016 mallard 1.00 1 month oral in diet reproduction 7.50 b 1.50 USEPA 1995b

Aroclor-1221 screech owl 0.181 2 generations oral in diet reproduction 2.05 b 0.41 Sample et al. 1996

Aroclor-1221 mallard 1.00 1 month oral in diet reproduction 7.50 b 1.50 USEPA 1995b

Aroclor-1232 screech owl 0.181 2 generations oral in diet reproduction 2.05 b 0.41 Sample et al. 1996

Aroclor-1232 mallard 1.00 1 month oral in diet reproduction 7.50 b 1.50 USEPA 1995b

Aroclor-1242 screech owl 0.181 2 generations oral in diet reproduction 2.05 b 0.41 Sample et al. 1996

Aroclor-1242 mallard 1.00 1 month oral in diet reproduction 7.50 b 1.50 USEPA 1995b

Aroclor-1248 screech owl 0.181 2 generations oral in diet reproduction 2.05 b 0.41 Sample et al. 1996

Aroclor-1248 mallard 1.00 1 month oral in diet reproduction 7.50 b 1.50 USEPA 1995b

Aroclor-1254 screech owl 0.181 2 generations oral in diet reproduction 2.05 b 0.41 Sample et al. 1996

Aroclor-1254 mallard 1.00 1 month oral in diet reproduction 7.50 b 1.50 USEPA 1995b

Aroclor-1260 screech owl 0.181 2 generations oral in diet reproduction 2.05 b 0.41 Sample et al. 1996

Aroclor-1260 mallard 1.00 1 month oral in diet reproduction 7.50 b 1.50 USEPA 1995b

beta-BHC Japanese quail 0.15 90 days oral in diet reproduction 2.25 0.56 Sample et al. 1996

delta-BHC Japanese quail 0.15 90 days oral in diet reproduction 2.25 0.56 Sample et al. 1996

Dieldrin barn owl 0.466 2 years oral in diet reproduction 0.39 b 0.08 Sample et al. 1996

Effect/Endpoint Reference

TABLE 7-10
Ingestion Screening Values for Birds
AOC H, Former NASD, Vieques, Puerto Rico

Chemical Test Organism
Body Weight

(kg) Duration Exposure Route
LOAEL

(mg/kg/d)
NOAEL

(mg/kg/d)
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Effect/Endpoint Reference

TABLE 7-10
Ingestion Screening Values for Birds
AOC H, Former NASD, Vieques, Puerto Rico

Chemical Test Organism
Body Weight

(kg) Duration Exposure Route
LOAEL

(mg/kg/d)
NOAEL

(mg/kg/d)

Endosulfan I gray partridge 0.40 4 weeks oral in diet reproduction 50.0 b 10.0 Sample et al. 1996

Endosulfan II gray partridge 0.40 4 weeks oral in diet reproduction 50.0 b 10.0 Sample et al. 1996

Endrin mallard 1.15 >200 days oral in diet reproduction 1.50 b 0.30 Sample et al. 1996

Endrin screech owl 0.181 >83 days oral in diet reproduction 0.10 0.02 a Sample et al. 1996

gamma-BHC (Lindane) mallard 1.00 8 weeks oral (gavage) reproduction 20.0 4.00 a Sample et al. 1996

gamma-Chlordane red-winged blackbird 0.064 84 days oral in diet survival 10.7 2.14 Sample et al. 1996

gamma-Chlordane mallard 1.00 not specified oral in diet reproduction 4.00 b 0.80 Wiemeyer 1996

Heptachlor ring-necked pheasant 1.14 5 days oral in diet survival 1.38 b 0.28 g Hill et al. 1975

Heptachlor mallard 1.00 5 days oral in diet survival 2.40 b 0.48 h Hill et al. 1975

Heptachlor epoxide ring-necked pheasant 1.14 5 days oral in diet survival 1.38 b 0.28 g Hill et al. 1975

Heptachlor epoxide mallard 1.00 5 days oral in diet survival 2.40 b 0.48 h Hill et al. 1975

Methoxychlor chicken 1.50 16 weeks oral in diet reproduction 1,775 b 355 Wiemeyer 1996

Toxaphene American black duck 1.00 2 seasons oral in diet reproduction 5.00 1.00 Wiemeyer 1996

Semivolatile Organics

1,2,4-Trichlorobenzene northern bobwhite 0.19 14 days oral survival 161 i 32.2 j TERRETOX 2002

1,2-Dichlorobenzene northern bobwhite 0.19 14 days oral survival 161 i 32.2 j TERRETOX 2002

1,3-Dichlorobenzene northern bobwhite 0.19 14 days oral survival 161 i 32.2 j TERRETOX 2002

1,4-Dichlorobenzene northern bobwhite 0.19 14 days oral survival 161 i 32.2 j TERRETOX 2002

4-Bromophenyl-phenylether -- -- -- -- -- NA NA --

4-Chlorophenyl-phenylether -- -- -- -- -- NA NA --

Acenaphthene chicken 1.50 35 days oral in diet reproduction 35.5 b 7.10 k Rigdon and Neal 1963

Acenaphthylene chicken 1.50 35 days oral in diet reproduction 35.5 b 7.10 k Rigdon and Neal 1963

Anthracene chicken 1.50 35 days oral in diet reproduction 35.5 b 7.10 k Rigdon and Neal 1963

Benzo(a)anthracene chicken 1.50 35 days oral in diet reproduction 35.5 b 7.10 k Rigdon and Neal 1963

Benzo(a)pyrene chicken 1.50 35 days oral in diet reproduction 35.5 b 7.10 k Rigdon and Neal 1963

Benzo(b)fluoranthene chicken 1.50 35 days oral in diet reproduction 35.5 b 7.10 k Rigdon and Neal 1963

Benzo(g,h,i)perylene chicken 1.50 35 days oral in diet reproduction 35.5 b 7.10 k Rigdon and Neal 1963

Benzo(k)fluoranthene chicken 1.50 35 days oral in diet reproduction 35.5 b 7.10 k Rigdon and Neal 1963

Chrysene chicken 1.50 35 days oral in diet reproduction 35.5 b 7.10 k Rigdon and Neal 1963

Dibenz(a,h)anthracene chicken 1.50 35 days oral in diet reproduction 35.5 b 7.10 k Rigdon and Neal 1963

Fluoranthene chicken 1.50 35 days oral in diet reproduction 35.5 b 7.10 k Rigdon and Neal 1963

Fluorene chicken 1.50 35 days oral in diet reproduction 35.5 b 7.10 k Rigdon and Neal 1963

Hexachlorobenzene Japanese quail 0.15 90 days oral in diet reproduction 0.565 0.113
Coulston and Kolbye 1994;

TERRETOX 2002

Hexachlorobutadiene Japanese quail 0.15 90 days oral in diet reproduction 17.0 b 3.39
Coulston and Kolbye 1994;

TERRETOX 2002

Hexachlorocyclopentadiene -- -- -- -- -- NA NA --

Hexachloroethane -- -- -- -- -- NA NA --

Indeno(1,2,3-cd)pyrene chicken 1.50 35 days oral in diet reproduction 35.5 b 7.10 k Rigdon and Neal 1963

Pentachlorophenol chicken 1.50 8 weeks oral in diet systemic/growth 8.52 l 4.26 m Eisler 1989

Phenanthrene chicken 1.50 35 days oral in diet reproduction 35.5 b 7.10 k Rigdon and Neal 1963

Pyrene chicken 1.50 35 days oral in diet reproduction 35.5 b 7.10 k Rigdon and Neal 1963

Volatile Organics

1,1,2,2-Tetrachloroethane -- -- -- -- -- NA NA --
aUncertainty factor of 5 applied to LOAEL
bUncertainty factor of 5 applied to NOAEL
cDerived from an acute LOAEL of 1,780 and an uncertainty factor of 10
dDerived from an acute LOAEL of 1,780 and an uncertainty factor of 50
eDerived from a LD50 of 7.01 and an uncertainty factor of 100
fDerived from a LD50 of 15.5 and an uncertainty factor of 100
gDerived from a LD50 of 27.53 and an uncertainty factor of 100
hDerived from a LD50 of 48.0 and an uncertainty factor of 100
iDerived from an acute LOAEL of 1,608 and an uncertainty factor of 10
jDerived from an acute LOAEL of 1,608 and an uncertainty factor of 50
kUncertainty factor of 10 applied to subchronic NOAEL of 71.0
lUncertainty factor of 10 applied to subchronic LOAEL of 85.2
mUncertainty factor of 10 applied to subchronic NOAEL of 42.6
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AOC H, Former NASD, Vieques, Puerto Rico

Chemical

Maximum
Concentra-

tion
Detected

Sample ID of Maximum
Concentration

Screening
Value Reference

Maximum
Hazard

Quotient 1 COPC?

ALUMINUM -- - -- 33 / 33 11000 NDE015, NDE176 50 Efroymson et al. 1997a 33 / 33 220 YES
ANTIMONY 0.25 - 0.28 26 / 33 6.3 NDE178 78 USEPA 2005 0 / 33 0.1 NO
ARSENIC -- - -- 33 / 33 67 NDE023 18 USEPA 2005 2 / 33 3.7 YES
BARIUM -- - -- 33 / 33 290 NDE023 330 USEPA 2005 0 / 33 0.9 NO
BERYLLIUM 0.035 - 0.039 22 / 33 0.26 NDE023 40 USEPA 2005 0 / 33 0.01 NO
CADMIUM 0.0128 - 0.032 13 / 33 0.291 NDAHSS26-R01 32 USEPA 2005 0 / 33 0.01 NO
CALCIUM 2 -- - -- 33 / 33 34000 NDE019, NDE179 NSV -- -- / -- NSV NO
CHROMIUM, TOTAL -- - -- 33 / 33 50 NDE176 0.4 Efroymson et al. 1997b 33 / 33 125 YES
COBALT -- - -- 33 / 33 10.2 NDAHSS19-R01 13 USEPA 2005 0 / 33 0.8 NO
COPPER -- - -- 33 / 33 100 NDE009 50 Efroymson et al. 1997b 2 / 33 2.0 YES
IRON -- - -- 33 / 33 39000 NDE178 200 Efroymson et al. 1997b 33 / 33 195 YES
LEAD -- - -- 33 / 33 63 NDE021 120 USEPA 2005 0 / 33 0.5 NO
MAGNESIUM 2 -- - -- 33 / 33 8400 NDE009 NSV -- -- / -- NSV NO
MANGANESE -- - -- 33 / 33 720 NDE023 100 Efroymson et al. 1997b 33 / 33 7.2 YES
MERCURY -- - -- 33 / 33 0.0625 NDAHSS25-R01 0.3 Efroymson et al. 1997a 0 / 33 0.2 NO
NICKEL -- - -- 33 / 33 26 NDE178 30 Efroymson et al. 1997a 0 / 33 0.9 NO
POTASSIUM 2 -- - -- 33 / 33 3400 NDE009 NSV -- -- / -- NSV NO
SELENIUM 0.48 - 0.54 22 / 33 1.4 NDE013 1 Efroymson et al. 1997a 2 / 33 1.4 YES
SILVER 0.024 - 0.067 12 / 33 0.17 NDE017 2 Efroymson et al. 1997a 0 / 33 0.1 NO
SODIUM 2 -- - -- 33 / 33 590 NDE009 NSV -- -- / -- NSV NO
THALLIUM 0.36 - 0.4 13 / 33 1.16 NDAHSS18-R01 1 Efroymson et al. 1997a 1 / 33 1.2 YES
VANADIUM -- - -- 33 / 33 63 NDE176 2 Efroymson et al. 1997a 33 / 33 32 YES
ZINC -- - -- 33 / 33 260 NDE178 50 Efroymson et al. 1997a 29 / 33 5.2 YES

PCB-1016 (AROCHLOR 1016) 0.034 - 0.039 0 / 20 -- -- 40 Efroymson et al. 1997a -- / -- 0.001 NO
PCB-1221 (AROCHLOR 1221) 0.07 - 0.079 0 / 20 -- -- 40 Efroymson et al. 1997a -- / -- 0.002 NO
PCB-1232 (AROCHLOR 1232) 0.034 - 0.039 0 / 20 -- -- 40 Efroymson et al. 1997a -- / -- 0.001 NO
PCB-1242 (AROCHLOR 1242) 0.034 - 0.039 0 / 20 -- -- 40 Efroymson et al. 1997a -- / -- 0.001 NO
PCB-1248 (AROCHLOR 1248) 0.034 - 0.039 0 / 20 -- -- 40 Efroymson et al. 1997a -- / -- 0.001 NO
PCB-1254 (AROCHLOR 1254) 0.034 - 0.039 0 / 20 -- -- 40 Efroymson et al. 1997a -- / -- 0.001 NO
PCB-1260 (AROCHLOR 1260) 0.034 - 0.039 0 / 20 -- -- 40 Efroymson et al. 1997a -- / -- 0.001 NO
ALDRIN 0.0018 - 0.0021 0 / 32 -- -- 0.0025 Friday 1998 -- / -- 0.8 NO
ALPHA BHC (ALPHA HEXACHLOROCYCLOHEXANE)0.0018 - 0.0021 0 / 32 -- -- 0.0025 Friday 1998 -- / -- 0.8 NO
ALPHA ENDOSULFAN 0.0018 - 0.0021 0 / 32 -- -- NSV -- -- / -- NSV NO
ALPHA-CHLORDANE 0.0018 - 0.0021 0 / 32 -- -- NSV -- -- / -- NSV NO
BETA BHC (BETA HEXACHLOROCYCLOHEXANE)0.0018 - 0.0021 0 / 32 -- -- 0.001 Friday 1998 -- / -- 2.1 --3

BETA ENDOSULFAN 0.0034 - 0.0041 0 / 32 -- -- NSV -- -- / -- NSV NO
DELTA BHC (DELTA HEXACHLOROCYCLOHEXANE)0.0018 - 0.0021 0 / 32 -- -- NSV -- -- / -- NSV NO
DIELDRIN 0.0034 - 0.0041 0 / 32 -- -- 0.0005 Friday 1998 -- / -- 8.2 --3

ENDOSULFAN SULFATE 0.0034 - 0.0041 0 / 32 -- -- NSV -- -- / -- NSV NO
ENDRIN 0.0034 - 0.0041 0 / 32 -- -- 0.001 Friday 1998 -- / -- 4.1 --3

ENDRIN ALDEHYDE 0.0034 - 0.0041 0 / 32 -- -- 0.1 Friday 1998 -- / -- 0.04 NO
ENDRIN KETONE 0.0034 - 0.0041 0 / 32 -- -- 0.1 Friday 1998 -- / -- 0.04 NO
GAMMA BHC (LINDANE) 0.0018 - 0.0021 0 / 32 -- -- 0.00005 Friday 1998 -- / -- 42 --3

GAMMA-CHLORDANE 0.0018 - 0.0021 0 / 32 -- -- NSV -- -- / -- NSV NO
HEPTACHLOR 0.0018 - 0.0021 0 / 32 -- -- NSV -- -- / -- NSV NO
HEPTACHLOR EPOXIDE 0.0018 - 0.0021 0 / 32 -- -- NSV -- -- / -- NSV NO
METHOXYCHLOR 0.018 - 0.02 1 / 32 0.00074 NDAHSS19-R01 NSV -- -- / -- NSV YES
p,p'-DDD 0.0034 - 0.0039 12 / 31 0.01 NDAHSS22-R01 0.0025 Friday 1998 5 / 31 4.0 YES
p,p'-DDE 0.0035 - 0.0039 22 / 32 3.99 NDE004 0.0025 Friday 1998 19 / 32 1596 YES
p,p'-DDT 0.0035 - 0.0039 19 / 32 1.94 NDE004 0.0025 Friday 1998 18 / 32 776 YES
TOXAPHENE 0.177 - 0.21 0 / 32 -- -- NSV -- -- / -- NSV NO

1,2,4-TRICHLOROBENZENE 0.416 - 28.2 0 / 20 -- -- 20 Efroymson et al. 1997b -- / -- 1.4 --3

1,2-DICHLOROBENZENE 0.416 - 28.2 0 / 20 -- -- NSV -- -- / -- NSV NO
1,3-DICHLOROBENZENE 0.416 - 28.2 0 / 20 -- -- NSV -- -- / -- NSV NO
1,4-DICHLOROBENZENE 0.416 - 28.2 0 / 20 -- -- 20 Efroymson et al. 1997b -- / -- 1.4 --3

2,4,5-TRICHLOROPHENOL 1.05 - 84.5 0 / 32 -- -- 4 Efroymson et al. 1997a -- / -- 21 --3

2,4,6-TRICHLOROPHENOL 0.351 - 28.2 0 / 33 -- -- 10 Efroymson et al. 1997b -- / -- 2.8 --3

2,4-DICHLOROPHENOL 0.351 - 28.2 0 / 33 -- -- NSV -- -- / -- NSV NO
2,4-DIMETHYLPHENOL 0.351 - 28.2 0 / 33 -- -- NSV -- -- / -- NSV NO
2,4-DINITROPHENOL 1.05 - 84.5 0 / 33 -- -- 20 Efroymson et al. 1997a -- / -- 4.2 --3

2,4-DINITROTOLUENE 0.351 - 28.2 0 / 33 -- -- NSV -- -- / -- NSV NO
2,6-DINITROTOLUENE 0.351 - 28.2 2 / 33 1.23 NDE030 NSV -- -- / -- NSV YES
2-CHLORONAPHTHALENE 0.351 - 28.2 0 / 33 -- -- NSV -- -- / -- NSV NO
2-CHLOROPHENOL 0.351 - 28.2 0 / 33 -- -- NSV -- -- / -- NSV NO
2-METHYLNAPHTHALENE 0.351 - 28.2 6 / 32 0.19 NDE021 NSV -- -- / -- NSV YES
2-METHYLPHENOL (o-CRESOL) 0.351 - 28.2 0 / 33 -- -- NSV -- -- / -- NSV NO
2-NITROANILINE 1.05 - 84.5 0 / 33 -- -- NSV -- -- / -- NSV NO
2-NITROPHENOL 0.351 - 28.2 0 / 33 -- -- NSV -- -- / -- NSV NO
3,3'-DICHLOROBENZIDINE 0.712 - 56.3 0 / 33 -- -- NSV -- -- / -- NSV NO
3-NITROANILINE 1.05 - 84.5 1 / 33 0.048 NDE030 NSV -- -- / -- NSV YES
4,6-DINITRO-2-METHYLPHENOL 1.05 - 84.5 0 / 33 -- -- NSV -- -- / -- NSV NO
4-BROMOPHENYL PHENYL ETHER 0.351 - 28.2 3 / 33 0.267 NDE030 NSV -- -- / -- NSV YES
4-CHLORO-3-METHYLPHENOL 0.351 - 28.2 0 / 33 -- -- NSV -- -- / -- NSV NO

Inorganics (MG/KG)

Pesticides/Polychlorinated Biphenyls (MG/KG)

Semi-volatile Organic Compounds (MG/KG)

TABLE 7-11
Step 2 Screening Statistics and COPC Selection - AOC H - Surface Soil

Detection Limit
Range for Non-

detects
Frequency of

Detection
Frequency of
Exceedance
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AOC H, Former NASD, Vieques, Puerto Rico

Chemical

Maximum
Concentra-

tion
Detected

Sample ID of Maximum
Concentration

Screening
Value Reference

Maximum
Hazard

Quotient 1 COPC?

TABLE 7-11
Step 2 Screening Statistics and COPC Selection - AOC H - Surface Soil

Detection Limit
Range for Non-

detects
Frequency of

Detection
Frequency of
Exceedance

4-CHLOROANILINE 0.411 - 28.2 0 / 21 -- -- NSV -- -- / -- NSV NO
4-CHLOROPHENYL PHENYL ETHER 0.351 - 28.2 0 / 33 -- -- NSV -- -- / -- NSV NO
4-METHYLPHENOL (p-CRESOL) 0.351 - 0.411 0 / 13 -- -- NSV -- -- / -- NSV NO
4-NITROANILINE 1.05 - 84.5 0 / 33 -- -- NSV -- -- / -- NSV NO
4-NITROPHENOL 1.05 - 84.5 0 / 33 -- -- 7 Efroymson et al. 1997b -- / -- 12 --3

ACENAPHTHENE 0.351 - 28.2 0 / 33 -- -- 20 Efroymson et al. 1997a -- / -- 1.4 --3

ACENAPHTHYLENE 0.351 - 28.2 0 / 33 -- -- NSV -- -- / -- NSV NO
ACETOPHENONE 0.351 - 0.379 0 / 12 -- -- NSV -- -- / -- NSV NO
ANTHRACENE 0.351 - 28.2 0 / 33 -- -- 0.1 Friday 1998 -- / -- 282 --3

ATRAZINE 0.351 - 0.411 0 / 13 -- -- 0.00005 Friday 1998 -- / -- 8220 --3

Benzaldehyde 0.351 - 0.379 0 / 4 -- -- NSV -- -- / -- NSV NO
BENZO(a)ANTHRACENE 0.351 - 28.2 10 / 33 0.112 NDE011 NSV -- -- / -- NSV YES
BENZO(a)PYRENE 0.356 - 28.2 15 / 33 0.12 NDE011 0.1 Friday 1998 1 / 33 1.2 YES
BENZO(b)FLUORANTHENE 0.363 - 28.2 19 / 33 0.133 NDE011 NSV -- -- / -- NSV YES
BENZO(g,h,i)PERYLENE 0.356 - 28.2 10 / 33 0.06 NDE177 1 Friday 1998 0 / 33 0.06 NO
BENZO(k)FLUORANTHENE 0.356 - 28.2 16 / 33 0.124 NDE011 NSV -- -- / -- NSV YES
BENZYL BUTYL PHTHALATE 0.351 - 28.2 0 / 33 -- -- NSV -- -- / -- NSV NO
BIPHENYL (DIPHENYL) 0.351 - 0.411 0 / 13 -- -- NSV -- -- / -- NSV NO
bis(2-CHLOROETHOXY) METHANE 0.351 - 28.2 0 / 28 -- -- NSV -- -- / -- NSV NO
bis(2-CHLOROETHYL) ETHER (2-CHLOROETHYL ETHER)0.351 - 28.2 0 / 33 -- -- NSV -- -- / -- NSV NO
bis(2-CHLOROISOPROPYL) ETHER 0.351 - 28.2 0 / 33 -- -- NSV -- -- / -- NSV NO
bis(2-ETHYLHEXYL) PHTHALATE 0.351 - 28.2 8 / 33 0.117 NDAHSS24-R01 NSV -- -- / -- NSV YES
CAPROLACTAM 0.351 - 0.411 0 / 13 -- -- NSV -- -- / -- NSV NO
CARBAZOLE 0.351 - 28.2 0 / 33 -- -- NSV -- -- / -- NSV NO
CHRYSENE 0.363 - 28.2 18 / 33 0.155 NDE011 NSV -- -- / -- NSV YES
CRESOLS, m & p 0.416 - 28.2 0 / 20 -- -- NSV -- -- / -- NSV NO
DI-n-BUTYL PHTHALATE 0.351 - 28.2 0 / 33 -- -- 200 Efroymson et al. 1997a -- / -- 0.1 NO
DI-n-OCTYLPHTHALATE 0.351 - 28.2 0 / 33 -- -- NSV -- -- / -- NSV NO
DIBENZ(a,h)ANTHRACENE 0.351 - 28.2 0 / 33 -- -- NSV -- -- / -- NSV NO
DIBENZOFURAN 0.351 - 28.2 3 / 33 0.051 NDE019 NSV -- -- / -- NSV YES
DIETHYL PHTHALATE 0.351 - 28.2 0 / 33 -- -- 100 Efroymson et al. 1997a -- / -- 0.3 NO
DIMETHYL PHTHALATE 0.351 - 28.2 0 / 33 -- -- 200 Efroymson et al. 1997b -- / -- 0.1 NO
FLUORANTHENE 0.351 - 28.2 16 / 33 0.187 NDE011 0.1 Friday 1998 2 / 33 1.9 YES
FLUORENE 0.351 - 28.2 0 / 32 -- -- 30 Efroymson et al. 1997b -- / -- 0.9 NO
HEXACHLOROBENZENE 0.351 - 28.2 0 / 33 -- -- 1000 Efroymson et al. 1997b -- / -- 0.03 NO
HEXACHLOROBUTADIENE 0.351 - 28.2 0 / 33 -- -- NSV -- -- / -- NSV NO
HEXACHLOROCYCLOPENTADIENE 0.351 - 28.2 0 / 33 -- -- 10 Efroymson et al. 1997a -- / -- 2.8 --3

HEXACHLOROETHANE 0.416 - 28.2 0 / 20 -- -- NSV -- -- / -- NSV NO
INDENO(1,2,3-c,d)PYRENE 0.351 - 28.2 8 / 33 0.0848 NSV -- -- / -- NSV YES
ISOPHORONE 0.351 - 28.2 2 / 33 0.112 NDE028 NSV -- -- / -- NSV YES
N-NITROSODI-n-PROPYLAMINE 0.351 - 28.2 3 / 33 0.717 NDE030 NSV -- -- / -- NSV YES
N-NITROSODIPHENYLAMINE 0.351 - 28.2 0 / 33 -- -- 20 Efroymson et al. 1997b -- / -- 1.4 --3

NAPHTHALENE 0.351 - 28.2 3 / 32 0.09 NDE019 0.1 Friday 1998 0 / 32 0.9 NO
NITROBENZENE 0.351 - 28.2 0 / 33 -- -- 40 Efroymson et al. 1997b -- / -- 0.7 NO
PENTACHLOROPHENOL 1.05 - 84.5 0 / 32 -- -- 5 USEPA 2005 -- / -- 17 --3

PHENANTHRENE 0.351 - 28.2 8 / 33 0.144 NDE019 0.1 Friday 1998 1 / 33 1.4 YES
PHENOL 0.351 - 28.2 0 / 33 -- -- 30 Efroymson et al. 1997b -- / -- 0.9 NO
PYRENE 0.351 - 11.5 17 / 33 1.9 NDE176 0.1 Friday 1998 3 / 33 19 YES
Total PAHs 3.45 - 109.25 23 / 33 255.7 NDE176 1 Friday 1998 23 / 33 256 YES

1,1,1-TRICHLOROETHANE 0.01 - 0.948 0 / 20 -- -- NSV -- -- / -- NSV NO
1,1,2,2-TETRACHLOROETHANE 0.01 - 0.948 0 / 20 -- -- NSV -- -- / -- NSV NO
1,1,2-TRICHLOROETHANE 0.01 - 0.948 0 / 20 -- -- NSV -- -- / -- NSV NO
1,1-DICHLOROETHANE 0.01 - 0.948 0 / 20 -- -- NSV -- -- / -- NSV NO
1,1-DICHLOROETHENE 0.01 - 0.948 1 / 20 0.00078 NDE021 NSV -- -- / -- NSV YES
1,2-DICHLOROETHANE 0.01 - 0.948 0 / 20 -- -- 4 Friday 1998 -- / -- 0.2 NO
1,2-DICHLOROPROPANE 0.01 - 0.948 0 / 20 -- -- 700 Efroymson et al. 1997b -- / -- 0.001 NO
2-HEXANONE 0.01 - 0.948 0 / 20 -- -- NSV -- -- / -- NSV NO
BENZENE 0.01 - 0.948 0 / 20 -- -- 0.05 Friday 1998 -- / -- 19 --3

BROMODICHLOROMETHANE 0.01 - 0.948 0 / 20 -- -- NSV -- -- / -- NSV NO
BROMOFORM 0.01 - 0.948 0 / 20 -- -- NSV -- -- / -- NSV NO
BROMOMETHANE 0.01 - 0.948 0 / 20 -- -- NSV -- -- / -- NSV NO
CARBON DISULFIDE 0.01 - 0.948 0 / 20 -- -- NSV -- -- / -- NSV NO
CARBON TETRACHLORIDE 0.01 - 0.948 0 / 20 -- -- 1000 Efroymson et al. 1997b -- / -- 0.001 NO
CHLOROBENZENE 0.01 - 0.948 0 / 20 -- -- 40 Efroymson et al. 1997b -- / -- 0.02 NO
CHLOROETHANE 0.01 - 0.948 0 / 20 -- -- NSV -- -- / -- NSV NO
CHLOROFORM 0.01 - 0.948 0 / 20 -- -- 0.001 Friday 1998 -- / -- 948 --3

CHLOROMETHANE 0.01 - 0.948 0 / 20 -- -- NSV -- -- / -- NSV NO
cis-1,3-DICHLOROPROPENE 0.01 - 0.948 0 / 20 -- -- NSV -- -- / -- NSV NO
DIBROMOCHLOROMETHANE 0.01 - 0.948 0 / 20 -- -- NSV -- -- / -- NSV NO
ETHYLBENZENE 0.01 - 0.948 0 / 20 -- -- 0.05 Friday 1998 -- / -- 19 --3

M,P-XYLENE (SUM OF ISOMERS) 0.01 - 0.015 1 / 20 0.058 NDE176 NSV -- -- / -- NSV YES
METHYL ISOBUTYL KETONE (4-METHYL-2-PENTANONE)0.01 - 0.948 0 / 20 -- -- NSV -- -- / -- NSV NO
METHYLENE CHLORIDE 0.01 - 0.948 0 / 20 -- -- NSV -- -- / -- NSV NO
O-XYLENE (1,2-DIMETHYLBENZENE) 0.01 - 0.015 1 / 20 0.024 NDE176 NSV -- -- / -- NSV YES
STYRENE 0.01 - 0.948 0 / 20 -- -- 300 Efroymson et al. 1997a -- / -- 0.003 NO
TETRACHLOROETHYLENE(PCE) 0.01 - 0.948 0 / 20 -- -- 0.01 Friday 1998 -- / -- 95 --3

Volatile Organic Compounds (MG/KG)
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AOC H, Former NASD, Vieques, Puerto Rico
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Concentra-

tion
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Concentration

Screening
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Quotient 1 COPC?

TABLE 7-11
Step 2 Screening Statistics and COPC Selection - AOC H - Surface Soil

Detection Limit
Range for Non-

detects
Frequency of

Detection
Frequency of
Exceedance

TOLUENE 0.01 - 0.948 0 / 20 -- -- 200 Efroymson et al. 1997a -- / -- 0.005 NO
trans-1,3-DICHLOROPROPENE 0.01 - 0.948 0 / 20 -- -- NSV -- -- / -- NSV NO
TRICHLOROETHYLENE (TCE) 0.01 - 0.948 0 / 20 -- -- 0.001 Friday 1998 -- / -- 948 --3

VINYL CHLORIDE 0.01 - 0.948 0 / 20 -- -- 0.1 Friday 1998 -- / -- 9.5 --3

XYLENES, TOTAL 0.01 - 0.015 1 / 20 0.082 NDE176 0.05 Friday 1998 1 / 20 1.6 YES

1,3,5-TRINITROBENZENE 0.13 - 0.15 0 / 13 -- -- NSV -- -- / -- NSV NO
1,3-DINITROBENZENE 0.13 - 0.15 0 / 13 -- -- NSV -- -- / -- NSV NO
2,4,6-TRINITROTOLUENE 0.13 - 0.15 0 / 13 -- -- NSV -- -- / -- NSV NO
2,4-DINITROTOLUENE 0.13 - 0.15 0 / 13 -- -- NSV -- -- / -- NSV NO
2,6-DINITROTOLUENE 0.13 - 0.15 0 / 13 -- -- NSV -- -- / -- NSV NO
2-NITROTOLUENE 0.13 - 0.15 0 / 13 -- -- NSV -- -- / -- NSV NO
3-NITROTOLUENE 0.13 - 0.15 0 / 13 -- -- NSV -- -- / -- NSV NO
4-NITROTOLUENE 0.13 - 0.15 0 / 13 -- -- NSV -- -- / -- NSV NO
HEXAHYDRO-1,3,5-TRINITRO-1,3,5,7-TETRAZOCINE0.13 - 0.15 0 / 13 -- -- NSV -- -- / -- NSV NO
NITROBENZENE 0.13 - 0.15 0 / 13 -- -- 40 Efroymson et al. 1997b -- / -- 0.004 NO
OCTAHYDRO-1,3,5,7-TETRANITRO-1,3,5,7-TETRAZOCINE0.13 - 0.15 0 / 13 -- -- NSV -- -- / -- NSV NO
Perchlorate 0.0946 - 0.129 0 / 13 -- -- NSV -- -- / -- NSV NO
TETRYL 0.13 - 0.15 0 / 13 -- -- NSV -- -- / -- NSV NO

NSV - No screening value
1 - Maximum HQ based on maximum concentration detected unless frequency of detection is zero, in which case it is based on maximum reporting limit - indicated by shaded cells.
2 - Macronutrient - Not considered to be a COPC.
3 - Chemical not detected, however detection limit exceeded screening value. Chemical not retained as COPC - see Section 7.5 (Uncertainties)

Explosives (MG/KG)
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Sample ID of
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Concentration
Screening

Value
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Hazard

Quotient 1 COPC?

ALUMINUM 700 - 700 1 / 4 1740 NDAHSW02-R01 NSV -- / -- NSV YES
ALUMINUM, DISSOLVED 700 - 700 0 / 4 -- -- NSV -- / -- NSV NO
ANTIMONY 50 - 50 0 / 4 -- -- 4300 -- / -- 0.01 NO
ANTIMONY, DISSOLVED 50 - 50 0 / 4 -- -- 4300 -- / -- 0.01 NO
ARSENIC 40.8 - 40.8 1 / 4 47.1 NDAHSW02-R01 1.4 1 / 4 33.64 YES

ARSENIC, DISSOLVED 40.8 - 40.8 0 / 4 -- -- 1.4 -- / -- 29 --3

BARIUM -- - -- 4 / 4 162 NDAHSW02-R01 NSV -- / -- NSV YES
BARIUM, DISSOLVED -- - -- 4 / 4 163 NDAHSW02-R01 NSV -- / -- NSV YES
BERYLLIUM 1.89 - 1.89 0 / 4 -- -- NSV -- / -- NSV NO
BERYLLIUM, DISSOLVED 1.89 - 1.89 0 / 4 -- -- NSV -- / -- NSV NO
CADMIUM 7.12 - 7.12 1 / 4 7.7 NDAHSW02-R01 9.3 0 / 4 0.83 NO
CADMIUM, DISSOLVED 7.12 - 7.12 0 / 4 -- -- 9.3 -- / -- 0.77 NO
CALCIUM 2 -- - -- 4 / 4 383000 NDAHSW03-R01 NSV -- / -- NSV NO
CALCIUM, DISSOLVED 2 -- - -- 4 / 4 346000 NDAHSW01-R01 NSV -- / -- NSV NO
CHROMIUM, TOTAL 11.4 - 11.4 1 / 4 16.2 NDAHSW02-R01 50.4 0 / 4 0.32 NO
CHROMIUM, DISSOLVED 11.4 - 11.4 0 / 4 -- -- 50 -- / -- 0.23 NO
COBALT 11.4 - 11.4 1 / 4 19.6 NDAHSW02-R01 NSV -- / -- NSV YES
COBALT, DISSOLVED 11.4 - 11.4 0 / 4 -- -- NSV -- / -- NSV NO
COPPER 23.4 - 23.4 0 / 4 -- -- 3.7 -- / -- 6.32 --3

COPPER, DISSOLVED 23.4 - 23.4 0 / 4 -- -- 3.1 -- / -- 7.55 --3

IRON 334 - 334 0 / 4 -- -- NSV -- / -- NSV NO
IRON, DISSOLVED 334 - 334 0 / 4 -- -- NSV -- / -- NSV NO

LEAD 35.2 - 35.2 0 / 4 -- -- 8.1 -- / -- 4.35 --3

LEAD, DISSOLVED 35.2 - 35.2 0 / 4 -- -- 8.1 -- / -- 4.35 --3

MAGNESIUM 2 -- - -- 4 / 4 1050000 NDAHSW03-R01 NSV -- / -- NSV NO

MAGNESIUM, DISSOLVED 2 -- - -- 4 / 4 939000 NDAHSW01-R01 NSV -- / -- NSV NO
MANGANESE -- - -- 4 / 4 654 NDAHSW03-R01 NSV -- / -- NSV YES
MANGANESE, DISSOLVED -- - -- 4 / 4 419 NDAHSW04-R01 NSV -- / -- NSV YES

Inorganics (UG/L)

TABLE 7-12
Step 2 Screening Statistics and COPC Selection - AOC H - Surface Water

Detection Limit
Range for Non-

detects

Frequency
of

Detection
Frequency of
Exceedance
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Quotient 1 COPC?

TABLE 7-12
Step 2 Screening Statistics and COPC Selection - AOC H - Surface Water

Detection Limit
Range for Non-

detects

Frequency
of

Detection
Frequency of
Exceedance

AOC H, Former NASD, Vieques, Puerto Rico

MERCURY -- - -- 4 / 4 0.0351 NDAHSW04-R01 0.051 0 / 4 0.69 NO
MERCURY, DISSOLVED 0.0162 - 0.016 2 / 4 0.0303 NDAHSW03-R01 0.051 0 / 4 0.59 NO

NICKEL 19.9 - 19.9 0 / 4 -- -- 8.2 -- / -- 2.43 --3

NICKEL, DISSOLVED 19.9 - 19.9 0 / 4 -- -- 8.2 -- / -- 2.43 --3

POTASSIUM 2 -- - -- 4 / 4 482000 NDAHSW03-R01 NSV -- / -- NSV NO
POTASSIUM, DISSOLVED 2 -- - -- 4 / 4 486000 NDAHSW01-R01 NSV -- / -- NSV NO
SELENIUM 42 - 42 1 / 4 63.9 NDAHSW02-R01 71 0 / 4 0.90 NO
SELENIUM, DISSOLVED 42 - 42 1 / 4 67.9 NDAHSW01-R01 71 0 / 4 0.96 NO

SILVER 9.44 - 9.44 0 / 4 -- -- 1.9 -- / -- 4.97 --3

SILVER, DISSOLVED 9.44 - 9.44 0 / 4 -- -- 1.9 -- / -- 4.97 --3

SODIUM 2 -- - -- 4 / 4 7680000 NDAHSW01-R01 NSV -- / -- NSV NO
SODIUM, DISSOLVED 2 -- - -- 4 / 4 7750000 NDAHSW01-R01 NSV -- / -- NSV NO
THALLIUM 50.8 - 50.8 0 / 4 -- -- NSV -- / -- NSV NO
THALLIUM, DISSOLVED 50.8 - 50.8 0 / 4 -- -- NSV -- / -- NSV NO
VANADIUM 8.94 - 8.94 0 / 4 -- -- NSV -- / -- NSV NO
VANADIUM, DISSOLVED 8.94 - 8.94 0 / 4 -- -- NSV -- / -- NSV NO
ZINC 8.18 - 8.18 0 / 4 -- -- 81 -- / -- 0.10 NO
ZINC, DISSOLVED 8.18 - 8.18 0 / 4 -- -- 81 -- / -- 0.10 NO

ALDRIN 0.0099 - 0.01 0 / 4 -- -- 0.0014 -- / -- 7.14 --3

ALPHA BHC (ALPHA HEXACHLOROCYCLOHEXANE)0.0099 - 0.01 0 / 4 -- -- NSV -- / -- NSV NO
ALPHA ENDOSULFAN 0.0099 - 0.01 0 / 4 -- -- 0.056 -- / -- 0.18 NO
ALPHA-CHLORDANE 0.0099 - 0.01 0 / 4 -- -- NSV -- / -- NSV NO
BETA BHC (BETA HEXACHLOROCYCLOHEXANE)0.0099 - 0.01 0 / 4 -- -- NSV -- / -- NSV NO
BETA ENDOSULFAN 0.02 - 0.02 0 / 4 -- -- 0.056 -- / -- 0.36 NO
DELTA BHC (DELTA HEXACHLOROCYCLOHEXANE)0.0099 - 0.01 0 / 4 -- -- NSV -- / -- NSV NO
DIELDRIN 0.02 - 0.02 0 / 4 -- -- 0.0014 -- / -- 14 --3

ENDOSULFAN SULFATE 0.02 - 0.02 0 / 4 -- -- NSV -- / -- NSV NO

ENDRIN 0.02 - 0.02 0 / 4 -- -- 0.0023 -- / -- 8.70 --3

Pesticides (UG/L)
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Sample ID of
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Concentration
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Quotient 1 COPC?

TABLE 7-12
Step 2 Screening Statistics and COPC Selection - AOC H - Surface Water

Detection Limit
Range for Non-

detects

Frequency
of

Detection
Frequency of
Exceedance

AOC H, Former NASD, Vieques, Puerto Rico

ENDRIN ALDEHYDE 0.02 - 0.02 0 / 4 -- -- NSV -- / -- NSV NO
ENDRIN KETONE 0.02 - 0.02 0 / 4 -- -- NSV -- / -- NSV NO
GAMMA BHC (LINDANE) 0.0099 - 0.01 0 / 4 -- -- 0.16 -- / -- 0.06 NO
GAMMA-CHLORDANE 0.0099 - 0.01 0 / 4 -- -- NSV -- / -- NSV NO
HEPTACHLOR 0.0099 - 0.01 0 / 4 -- -- 0.0021 -- / -- 4.76 --3

HEPTACHLOR EPOXIDE 0.0099 - 0.01 0 / 4 -- -- 0.0036 -- / -- 2.78 --3

METHOXYCHLOR 0.099 - 0.1 0 / 4 -- -- 0.03 -- / -- 3.33 --3

p,p'-DDD 0.02 - 0.02 0 / 4 -- -- NSV -- / -- NSV NO
p,p'-DDE 0.02 - 0.02 0 / 4 -- -- NSV -- / -- NSV NO
p,p'-DDT 0.02 - 0.02 0 / 4 -- -- 0.001 -- / -- 20 --3

TOXAPHENE 0.05 - 0.051 0 / 4 -- -- 0.0002 -- / -- 255 --3

2,4,5-TRICHLOROPHENOL 20.2 - 20.5 0 / 4 -- -- NSV -- / -- NSV NO
2,4,6-TRICHLOROPHENOL 5 - 5.1 0 / 4 -- -- 21 -- / -- 0.24 NO
2,4-DICHLOROPHENOL 5 - 5.1 0 / 4 -- -- 93 -- / -- 0.05 NO
2,4-DIMETHYLPHENOL 5 - 5.1 0 / 4 -- -- 540 -- / -- 0.01 NO
2,4-DINITROPHENOL 20.2 - 20.5 0 / 4 -- -- 70 -- / -- 0.29 NO
2,4-DINITROTOLUENE 5 - 5.1 0 / 4 -- -- 0.11 -- / -- 46 --3

2,6-DINITROTOLUENE 5 - 5.1 0 / 4 -- -- NSV -- / -- NSV NO
2-CHLORONAPHTHALENE 5 - 5.1 0 / 4 -- -- 1700 -- / -- 0.003 NO
2-CHLOROPHENOL 5 - 5.1 0 / 4 -- -- 120 -- / -- 0.04 NO
2-METHYLNAPHTHALENE 5 - 5.1 0 / 4 -- -- NSV -- / -- NSV NO
2-METHYLPHENOL (o-CRESOL) 5 - 5.1 0 / 4 -- -- NSV -- / -- NSV NO
2-NITROANILINE 20.2 - 20.5 0 / 4 -- -- NSV -- / -- NSV NO
2-NITROPHENOL 5 - 5.1 0 / 4 -- -- NSV -- / -- NSV NO
3,3'-DICHLOROBENZIDINE 5 - 5.1 0 / 4 -- -- 0.4 -- / -- 13 --3

3-NITROANILINE 20.2 - 20.5 0 / 4 -- -- NSV -- / -- NSV NO
4,6-DINITRO-2-METHYLPHENOL 20.2 - 20.5 0 / 4 -- -- NSV -- / -- NSV NO
4-BROMOPHENYL PHENYL ETHER 5 - 5.1 0 / 4 -- -- NSV -- / -- NSV NO
4-CHLORO-3-METHYLPHENOL 5 - 5.1 0 / 4 -- -- NSV -- / -- NSV NO

Semi-volatile Organic Compounds (UG/L)
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TABLE 7-12
Step 2 Screening Statistics and COPC Selection - AOC H - Surface Water

Detection Limit
Range for Non-

detects

Frequency
of

Detection
Frequency of
Exceedance

AOC H, Former NASD, Vieques, Puerto Rico

4-CHLOROANILINE 5 - 5.1 0 / 4 -- -- NSV -- / -- NSV NO
4-CHLOROPHENYL PHENYL ETHER 5 - 5.1 0 / 4 -- -- NSV -- / -- NSV NO
4-METHYLPHENOL (p-CRESOL) 5 - 5.1 0 / 4 -- -- NSV -- / -- NSV NO
4-NITROANILINE 20.2 - 20.5 0 / 4 -- -- NSV -- / -- NSV NO
4-NITROPHENOL 20.2 - 20.5 0 / 4 -- -- NSV -- / -- NSV NO
ACENAPHTHENE 5 - 5.1 0 / 4 -- -- 1200 -- / -- 0.004 NO
ACENAPHTHYLENE 5 - 5.1 0 / 4 -- -- NSV -- / -- NSV NO
ACETOPHENONE 5 - 5.1 0 / 4 -- -- NSV -- / -- NSV NO
ANTHRACENE 5 - 5.1 0 / 4 -- -- 9600 -- / -- 0.001 NO
ATRAZINE 5 - 5.1 0 / 4 -- -- NSV -- / -- NSV NO
Benzaldehyde 5 - 5.1 0 / 4 -- -- NSV -- / -- NSV NO
BENZO(a)ANTHRACENE 5 - 5.1 0 / 4 -- -- 0.044 -- / -- 116 --3

BENZO(a)PYRENE 5 - 5.1 0 / 4 -- -- 0.044 -- / -- 116 --3

BENZO(b)FLUORANTHENE 5 - 5.1 0 / 4 -- -- 0.044 -- / -- 116 --3

BENZO(g,h,i)PERYLENE 5 - 5.1 0 / 4 -- -- NSV -- / -- NSV NO
BENZO(k)FLUORANTHENE 5 - 5.1 0 / 4 -- -- 0.044 -- / -- 116 --3

BENZYL BUTYL PHTHALATE 5 - 5.1 0 / 4 -- -- 3000 -- / -- 0.002 NO
BIPHENYL (DIPHENYL) 5 - 5.1 0 / 4 -- -- NSV -- / -- NSV NO
bis(2-CHLOROETHOXY) METHANE 5 - 5.1 0 / 4 -- -- NSV -- / -- NSV NO
bis(2-CHLOROETHYL) ETHER (2-CHLOROETHYL ETHER)5 - 5.1 0 / 4 -- -- 0.31 -- / -- 16 --3

bis(2-CHLOROISOPROPYL) ETHER 5 - 5.1 0 / 4 -- -- NSV -- / -- NSV NO
bis(2-ETHYLHEXYL) PHTHALATE 10.1 - 10.2 0 / 4 -- -- 18 -- / -- 0.57 NO
CAPROLACTAM -- - -- 1 / 1 0.52 NDAHSW01-R01 NSV -- / -- NSV YES
CARBAZOLE 10.1 - 10.2 0 / 4 -- -- NSV -- / -- NSV NO

CHRYSENE 5 - 5.1 0 / 4 -- -- 0.044 -- / -- 116 --3

DI-n-BUTYL PHTHALATE 5 - 5.1 0 / 4 -- -- 2700 -- / -- 0.002 NO
DI-n-OCTYLPHTHALATE 5 - 5.1 0 / 4 -- -- NSV -- / -- NSV NO

DIBENZ(a,h)ANTHRACENE 5 - 5.1 0 / 4 -- -- 0.044 -- / -- 116 --3

DIBENZOFURAN 5 - 5.1 0 / 4 -- -- 1000 -- / -- 0.01 NO
DIETHYL PHTHALATE 5 - 5.1 0 / 4 -- -- 23000 -- / -- 0.0002 NO

TPA/070680019/FINALRIREPT_AOCH.XLS 4 of 6

jbutler2
Rectangle



Chemical

Maximum
Concentration

Detected

Sample ID of
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Concentration
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Quotient 1 COPC?

TABLE 7-12
Step 2 Screening Statistics and COPC Selection - AOC H - Surface Water

Detection Limit
Range for Non-

detects

Frequency
of

Detection
Frequency of
Exceedance

AOC H, Former NASD, Vieques, Puerto Rico

DIMETHYL PHTHALATE 5 - 5.1 0 / 4 -- -- 313000 -- / -- 0.00002 NO
FLUORANTHENE 5 - 5.1 0 / 4 -- -- 300 -- / -- 0.02 NO
FLUORENE 5 - 5.1 0 / 4 -- -- 1300 -- / -- 0.004 NO
HEXACHLOROBENZENE 5 - 5.1 0 / 4 -- -- 0.0075 -- / -- 680 --3

HEXACHLOROBUTADIENE 5 - 5.1 0 / 4 -- -- 4.4 -- / -- 1.16 --3

HEXACHLOROCYCLOPENTADIENE 5 - 5.1 0 / 4 -- -- 240 -- / -- 0.02 NO
HEXACHLOROETHANE 5 - 5.1 0 / 4 -- -- 19 -- / -- 0.27 NO
INDENO(1,2,3-c,d)PYRENE 5 - 5.1 0 / 4 -- -- 0.044 -- / -- 116 --3

ISOPHORONE 5 - 5.1 0 / 4 -- -- 360 -- / -- 0.01 NO
N-NITROSODI-n-PROPYLAMINE 5 - 5.1 0 / 4 -- -- 0.05 -- / -- 102 --3

N-NITROSODIPHENYLAMINE 5 - 5.1 0 / 4 -- -- 50 -- / -- 0.10 NO
NAPHTHALENE 5 - 5.1 0 / 4 -- -- NSV -- / -- NSV NO
NITROBENZENE 5 - 5.1 0 / 4 -- -- 17 -- / -- 0.30 NO
PENTACHLOROPHENOL 20.2 - 20.5 0 / 4 -- -- 7.9 -- / -- 2.59 --3

PHENANTHRENE 5 - 5.1 0 / 4 -- -- NSV -- / -- NSV NO
PHENOL 5 - 5.1 0 / 4 -- -- 21000 -- / -- 0.0002 NO
PYRENE 5 - 5.1 0 / 4 -- -- 960 -- / -- 0.01 NO

1,3,5-TRINITROBENZENE 2.5 - 2.5 0 / 4 -- -- NSV -- / -- NSV NO
1,3-DINITROBENZENE 2.5 - 2.5 0 / 4 -- -- NSV -- / -- NSV NO
2,4,6-TRINITROTOLUENE 2.5 - 2.5 0 / 4 -- -- NSV -- / -- NSV NO
2,4-DINITROTOLUENE 2.5 - 2.5 0 / 4 -- -- 0.11 -- / -- 23 --3

2,6-DINITROTOLUENE 2.5 - 2.5 0 / 4 -- -- NSV -- / -- NSV NO
2-NITROTOLUENE 2.5 - 2.5 0 / 4 -- -- NSV -- / -- NSV NO
3-NITROTOLUENE 2.5 - 2.5 0 / 4 -- -- NSV -- / -- NSV NO
4-NITROTOLUENE 2.5 - 2.5 0 / 4 -- -- NSV -- / -- NSV NO
HEXAHYDRO-1,3,5-TRINITRO-1,3,5,7-TETRAZOCINE2.5 - 2.5 0 / 4 -- -- NSV -- / -- NSV NO
NITROBENZENE 2.5 - 2.5 0 / 4 -- -- 17 -- / -- 0.15 NO
OCTAHYDRO-1,3,5,7-TETRANITRO-1,3,5,7-TETRAZOCINE2.5 - 2.5 0 / 4 -- -- NSV -- / -- NSV NO
Perchlorate 20 - 20 0 / 4 -- -- NSV -- / -- NSV NO

Explosives (UG/L)
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TABLE 7-12
Step 2 Screening Statistics and COPC Selection - AOC H - Surface Water

Detection Limit
Range for Non-

detects

Frequency
of

Detection
Frequency of
Exceedance

AOC H, Former NASD, Vieques, Puerto Rico

TETRYL 2.5 - 2.5 0 / 4 -- -- NSV -- / -- NSV NO

NSV - No screening value

2 - Macronutrient - Not considered to be a COPC.
3 - Chemical not detected, however detection limit exceeded screening value. Chemical not retained as COPC - see Section 7.5 (Uncertainties)

1 - Maximum HQ based on maximum concentration detected unless frequency of detection is zero, in which case it is based on maximum reporting limit - indicated by shaded
cells.
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Chemical

Maximum
Concentration

Detected

Sample ID of
Maximum

Concentration
Screening

Value

Maximum
Hazard

Quotient 1 COPC?

ALUMINUM -- - -- 4 / 4 3320 NDAHSD01-R01 NSV -- / -- NSV YES
ANTIMONY 0.0817 - 0.0829 2 / 4 0.333 NDAHSD01-R01 12 0 / 4 0.03 NO
ARSENIC 0.132 - 0.132 3 / 4 0.882 NDAHSD01-R01 7.24 0 / 4 0.12 NO
BARIUM -- - -- 4 / 4 57.2 NDAHSD02-R01 NSV -- / -- NSV YES
BERYLLIUM -- - -- 4 / 4 0.0647 NDAHSD02-R01 NSV -- / -- NSV YES
CADMIUM 0.0104 - 0.0121 0 / 4 -- -- 1.2 -- / -- 0.01 NO
CALCIUM 2 -- - -- 4 / 4 2660 NDAHSD02-R01 NSV -- / -- NSV NO
CHROMIUM, TOTAL -- - -- 4 / 4 13.4 NDAHSD01-R01 81 0 / 4 0.17 NO
COBALT -- - -- 4 / 4 4.27 NDAHSD04-R01 NSV -- / -- NSV YES
COPPER -- - -- 4 / 4 9.76 NDAHSD02-R01 18.7 0 / 4 0.52 NO
IRON -- - -- 4 / 4 8620 NDAHSD04-R01 NSV -- / -- NSV YES
LEAD -- - -- 4 / 4 1.49 NDAHSD02-R01 30.2 0 / 4 0.05 NO
MAGNESIUM 2 -- - -- 4 / 4 3430 NDAHSD01-R01 NSV -- / -- NSV NO
MANGANESE -- - -- 4 / 4 109 NDAHSD02-R01 NSV -- / -- NSV YES
MERCURY 0.00134 - 0.00134 3 / 4 0.0127 NDAHSD02-R01 0.13 0 / 4 0.10 NO
NICKEL -- - -- 4 / 4 4.39 NDAHSD01-R01 15.9 0 / 4 0.28 NO
POTASSIUM 2 -- - -- 4 / 4 1090 NDAHSD04-R01 NSV -- / -- NSV NO
SELENIUM 0.163 - 0.19 0 / 4 -- -- NSV -- / -- NSV NO
SILVER 0.0197 - 0.023 1 / 4 0.0268 NDAHSD04-R01 2 0 / 4 0.01 NO
SODIUM 2 -- - -- 4 / 4 3290 NDAHSD01-R01 NSV -- / -- NSV NO
THALLIUM 0.0998 - 0.0998 3 / 4 0.494 NDAHSD02-R01 NSV -- / -- NSV YES
VANADIUM -- - -- 4 / 4 26.9 NDAHSD02-R01 NSV -- / -- NSV YES
ZINC -- - -- 4 / 4 13.6 NDAHSD04-R01 124 0 / 4 0.11 NO

ALDRIN 0.0022 - 0.0023 0 / 4 -- -- NSV -- / -- NSV NO
ALPHA BHC (ALPHA HEXACHLOROCYCLOHEXANE)0.0022 - 0.0023 0 / 4 -- -- NSV -- / -- NSV NO
ALPHA ENDOSULFAN 0.0022 - 0.0023 0 / 4 -- -- NSV -- / -- NSV NO
ALPHA-CHLORDANE 0.0022 - 0.0023 0 / 4 -- -- NSV -- / -- NSV NO
BETA BHC (BETA HEXACHLOROCYCLOHEXANE)0.0022 - 0.0023 0 / 4 -- -- NSV -- / -- NSV NO

Pesticides (MG/KG)

Inorganics (MG/KG)

TABLE 7-13
Step 2 Screening Statistics and COPC Selection - AOC H - Sediment

Detection Limit
Range for Non-

detects
Frequency of

Detection

Frequency
of

Exceedance

AOC H, Former NASD, Vieques, Puerto Rico
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TABLE 7-13
Step 2 Screening Statistics and COPC Selection - AOC H - Sediment

Detection Limit
Range for Non-

detects
Frequency of

Detection

Frequency
of

Exceedance

AOC H, Former NASD, Vieques, Puerto Rico

BETA ENDOSULFAN 0.0043 - 0.0045 0 / 4 -- -- NSV -- / -- NSV NO
DELTA BHC (DELTA HEXACHLOROCYCLOHEXANE)0.0022 - 0.0023 0 / 4 -- -- NSV -- / -- NSV NO
DIELDRIN 0.0043 - 0.0045 0 / 4 -- -- 0.0033 -- / -- 1.36 --3

ENDOSULFAN SULFATE 0.0043 - 0.0045 0 / 4 -- -- NSV -- / -- NSV NO
ENDRIN 0.0043 - 0.0045 0 / 4 -- -- 0.0033 -- / -- 1.36 --3

ENDRIN ALDEHYDE 0.0043 - 0.0045 0 / 4 -- -- NSV -- / -- NSV NO
ENDRIN KETONE 0.0043 - 0.0045 0 / 4 -- -- NSV -- / -- NSV NO
GAMMA BHC (LINDANE) 0.0022 - 0.0023 0 / 4 -- -- 0.0033 -- / -- 0.70 NO
GAMMA-CHLORDANE 0.0022 - 0.0023 0 / 4 -- -- NSV -- / -- NSV NO
HEPTACHLOR 0.0022 - 0.0023 0 / 4 -- -- NSV -- / -- NSV NO
HEPTACHLOR EPOXIDE 0.0022 - 0.0023 0 / 4 -- -- NSV -- / -- NSV NO
METHOXYCHLOR 0.022 - 0.023 0 / 4 -- -- NSV -- / -- NSV NO
p,p'-DDD 0.0043 - 0.0045 0 / 4 -- -- 0.0033 -- / -- 1.36 --3

p,p'-DDE 0.0043 - 0.0045 1 / 4 0.00012 NDAHSD04-R01 0.0033 0 / 4 0.04 NO
p,p'-DDT 0.0043 - 0.0045 0 / 4 -- -- 0.0033 -- / -- 1.36 --3

TOXAPHENE 0.22 - 0.23 0 / 4 -- -- NSV -- / -- NSV NO

2,4,5-TRICHLOROPHENOL 1.26 - 1.33 0 / 4 -- -- NSV -- / -- NSV NO
2,4,6-TRICHLOROPHENOL 0.422 - 0.445 0 / 4 -- -- NSV -- / -- NSV NO
2,4-DICHLOROPHENOL 0.422 - 0.445 0 / 4 -- -- NSV -- / -- NSV NO
2,4-DIMETHYLPHENOL 0.422 - 0.445 0 / 4 -- -- NSV -- / -- NSV NO
2,4-DINITROPHENOL 1.26 - 1.33 0 / 4 -- -- NSV -- / -- NSV NO
2,4-DINITROTOLUENE 0.422 - 0.445 0 / 4 -- -- NSV -- / -- NSV NO
2,6-DINITROTOLUENE 0.422 - 0.445 0 / 4 -- -- NSV -- / -- NSV NO
2-CHLORONAPHTHALENE 0.422 - 0.445 0 / 4 -- -- NSV -- / -- NSV NO
2-CHLOROPHENOL 0.422 - 0.445 0 / 4 -- -- NSV -- / -- NSV NO
2-METHYLNAPHTHALENE 0.422 - 0.445 0 / 4 -- -- 0.33 -- / -- 1.35 --3

2-METHYLPHENOL (o-CRESOL) 0.422 - 0.445 0 / 4 -- -- NSV -- / -- NSV NO
2-NITROANILINE 1.26 - 1.33 0 / 4 -- -- NSV -- / -- NSV NO
2-NITROPHENOL 0.422 - 0.445 0 / 4 -- -- NSV -- / -- NSV NO

Semi-volatile Organic Compounds (MG/KG)
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TABLE 7-13
Step 2 Screening Statistics and COPC Selection - AOC H - Sediment

Detection Limit
Range for Non-

detects
Frequency of

Detection

Frequency
of

Exceedance

AOC H, Former NASD, Vieques, Puerto Rico

3,3'-DICHLOROBENZIDINE 0.856 - 0.903 0 / 4 -- -- NSV -- / -- NSV NO
3-NITROANILINE 1.26 - 1.33 0 / 4 -- -- NSV -- / -- NSV NO
4,6-DINITRO-2-METHYLPHENOL 1.26 - 1.33 0 / 4 -- -- NSV -- / -- NSV NO
4-BROMOPHENYL PHENYL ETHER 0.422 - 0.445 0 / 4 -- -- NSV -- / -- NSV NO
4-CHLORO-3-METHYLPHENOL 0.422 - 0.445 0 / 4 -- -- NSV -- / -- NSV NO
4-CHLOROPHENYL PHENYL ETHER 0.422 - 0.445 0 / 4 -- -- NSV -- / -- NSV NO
4-METHYLPHENOL (p-CRESOL) 0.422 - 0.445 0 / 4 -- -- NSV -- / -- NSV NO
4-NITROANILINE 1.26 - 1.33 0 / 4 -- -- NSV -- / -- NSV NO
4-NITROPHENOL 1.26 - 1.33 0 / 4 -- -- NSV -- / -- NSV NO
ACENAPHTHENE 0.422 - 0.445 0 / 4 -- -- 0.016 -- / -- 28 --3

ACENAPHTHYLENE 0.422 - 0.445 0 / 4 -- -- 0.33 -- / -- 1.35 --3

ACETOPHENONE 0.422 - 0.445 0 / 4 -- -- NSV -- / -- NSV NO
ANTHRACENE 0.422 - 0.445 0 / 4 -- -- 0.33 -- / -- 1.35 --3

ATRAZINE 0.422 - 0.445 0 / 4 -- -- NSV -- / -- NSV NO
Benzaldehyde 0.422 - 0.445 0 / 4 -- -- NSV -- / -- NSV NO
BENZO(a)ANTHRACENE 0.422 - 0.445 0 / 4 -- -- 0.33 -- / -- 1.35 --3

BENZO(a)PYRENE 0.422 - 0.445 0 / 4 -- -- 0.33 -- / -- 1.35 --3

BENZO(b)FLUORANTHENE 0.422 - 0.445 0 / 4 -- -- 0.33 -- / -- 1.35 --3

BENZO(g,h,i)PERYLENE 0.422 - 0.445 0 / 4 -- -- 0.655 -- / -- 0.68 NO
BENZO(k)FLUORANTHENE 0.422 - 0.445 0 / 4 -- -- 0.33 -- / -- 1.35 --3

BENZYL BUTYL PHTHALATE 0.422 - 0.445 0 / 4 -- -- NSV -- / -- NSV NO
BIPHENYL (DIPHENYL) 0.422 - 0.445 0 / 4 -- -- NSV -- / -- NSV NO
bis(2-CHLOROETHYL) ETHER (2-CHLOROETHYL ETHER)0.422 - 0.445 0 / 4 -- -- NSV -- / -- NSV NO
bis(2-CHLOROISOPROPYL) ETHER 0.422 - 0.445 0 / 4 -- -- NSV -- / -- NSV NO
bis(2-ETHYLHEXYL) PHTHALATE 0.422 - 0.445 0 / 4 -- -- 0.182 -- / -- 2.45 --3

CAPROLACTAM 0.422 - 0.445 0 / 4 -- -- NSV -- / -- NSV NO
CARBAZOLE 0.422 - 0.445 0 / 4 -- -- NSV -- / -- NSV NO
CHRYSENE 0.422 - 0.445 0 / 4 -- -- 0.33 -- / -- 1.35 --3

DI-n-BUTYL PHTHALATE 0.422 - 0.445 0 / 4 -- -- NSV -- / -- NSV NO
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TABLE 7-13
Step 2 Screening Statistics and COPC Selection - AOC H - Sediment

Detection Limit
Range for Non-

detects
Frequency of

Detection

Frequency
of

Exceedance

AOC H, Former NASD, Vieques, Puerto Rico

DI-n-OCTYLPHTHALATE 0.422 - 0.445 0 / 4 -- -- NSV -- / -- NSV NO
DIBENZ(a,h)ANTHRACENE 0.422 - 0.445 0 / 4 -- -- 0.33 -- / -- 1.35 --3

DIBENZOFURAN 0.422 - 0.445 0 / 4 -- -- NSV -- / -- NSV NO
DIETHYL PHTHALATE 0.422 - 0.445 0 / 4 -- -- NSV -- / -- NSV NO
DIMETHYL PHTHALATE 0.422 - 0.445 0 / 4 -- -- NSV -- / -- NSV NO
FLUORANTHENE 0.422 - 0.445 0 / 4 -- -- 0.33 -- / -- 1.35 --3

FLUORENE 0.422 - 0.445 0 / 4 -- -- 0.33 -- / -- 1.35 --3

HEXACHLOROBENZENE 0.422 - 0.445 0 / 4 -- -- NSV -- / -- NSV NO
HEXACHLOROCYCLOPENTADIENE 0.422 - 0.445 0 / 4 -- -- NSV -- / -- NSV NO
INDENO(1,2,3-c,d)PYRENE 0.422 - 0.445 0 / 4 -- -- 0.665 -- / -- 0.67 NO
ISOPHORONE 0.422 - 0.445 0 / 4 -- -- NSV -- / -- NSV NO
N-NITROSODI-n-PROPYLAMINE 0.422 - 0.445 0 / 4 -- -- NSV -- / -- NSV NO
N-NITROSODIPHENYLAMINE 0.422 - 0.445 0 / 4 -- -- NSV -- / -- NSV NO
NITROBENZENE 0.422 - 0.445 0 / 4 -- -- NSV -- / -- NSV NO
PENTACHLOROPHENOL 1.26 - 1.33 0 / 4 -- -- 0.36 -- / -- 3.69 --3

PHENANTHRENE 0.422 - 0.445 0 / 4 -- -- 0.33 -- / -- 1.35 --3

PHENOL 0.422 - 0.445 0 / 4 -- -- NSV -- / -- NSV NO
PYRENE 0.422 - 0.445 0 / 4 -- -- 0.33 -- / -- 1.35 --3

1,3,5-TRINITROBENZENE 0.158 - 0.166 0 / 4 -- -- NSV -- / -- NSV NO
1,3-DINITROBENZENE 0.158 - 0.166 0 / 4 -- -- NSV -- / -- NSV NO
2,4,6-TRINITROTOLUENE 0.158 - 0.166 0 / 4 -- -- NSV -- / -- NSV NO
2,4-DINITROTOLUENE 0.158 - 0.166 0 / 4 -- -- NSV -- / -- NSV NO
2,6-DINITROTOLUENE 0.158 - 0.166 0 / 4 -- -- NSV -- / -- NSV NO
2-NITROTOLUENE 0.158 - 0.166 0 / 4 -- -- NSV -- / -- NSV NO
3-NITROTOLUENE 0.158 - 0.166 0 / 4 -- -- NSV -- / -- NSV NO
4-NITROTOLUENE 0.158 - 0.166 0 / 4 -- -- NSV -- / -- NSV NO
HEXAHYDRO-1,3,5-TRINITRO-1,3,5,7-TETRAZOCINE0.158 - 0.166 0 / 4 -- -- NSV -- / -- NSV NO
NITROBENZENE 0.158 - 0.166 0 / 4 -- -- NSV -- / -- NSV NO

Explosives (MG/KG)
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TABLE 7-13
Step 2 Screening Statistics and COPC Selection - AOC H - Sediment

Detection Limit
Range for Non-

detects
Frequency of

Detection

Frequency
of

Exceedance

AOC H, Former NASD, Vieques, Puerto Rico

OCTAHYDRO-1,3,5,7-TETRANITRO-1,3,5,7-TETRAZOCINE0.158 - 0.166 0 / 4 -- -- NSV -- / -- NSV NO
Perchlorate 0.105 - 0.115 0 / 4 -- -- NSV -- / -- NSV NO
TETRYL 0.158 - 0.166 0 / 4 -- -- NSV -- / -- NSV NO

NSV - No screening value

2 - Macronutrient - Not considered to be a COPC.
3 - Chemical not detected, however detection limit exceeded screening value. Chemical not retained as COPC - see Section 7.5 (Uncertainties)

1 - Maximum HQ based on maximum concentration detected unless frequency of detection is zero, in which case it is based on maximum reporting limit - indicated by shaded cells.
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7. ECOLOGICAL RISK ASSESSMENT
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Except for barium, all other inorganics were below background levels. Barium is not widely
distributed, exceeded basewide background in only one sample, and does not have a
literature screening value available; thus the potential for unacceptable risk is likely to be
low, and therefore it was not considered further as a COPC.

Beryllium and thallium were identified as PCOCs in sediment from AOC H. Onsite
concentrations of these parameters were compared to concentrations in an upgradient
sediment sample in Table 7-25. Ratios were developed for comparing maximum site
concentrations with upgradient sediment concentrations. Maximum site concentrations of
beryllium slightly exceeded the upgradient concentration (ratio of 1.02), while maximum
site concentrations of thallium were below the upgradient concentration (ratio 0.4). Because
these inorganics were comparable to or below background conditions, they are not likely to
pose unacceptable risk to directly exposed aquatic organisms, and therefore they will not be
considered further as PCOCs.

7.3.3.4 Food Web Exposures
The results of the food web exposure modeling identified no COCs. Based upon a
comparison to LOAELs, no HQ exceeded one for any of the terrestrial or aquatic receptors.
Only the HQ for zinc (pearly-eyed thrasher) exceeded one based upon the NOAEL (HQ of
1.73). The ingestion screening value for zinc used in the HQ calculation was based upon a
44-week chronic study with chickens; endpoints were based upon reproductive effects. The
experiment-derived NOAEL (14.5 mg/kg/day) was about a factor of nine lower than the
experiment-derived LOAEL (131 mg/kg/day). The actual threshold of an effect is
somewhere between the NOAEL and LOAEL. This threshold is often estimated by
calculating the geometric mean of the NOAEL and LOAEL. For zinc, this value (43.6
mg/kg/day) would not be exceeded by the calculated dose for the pearly-eyed thrasher,
suggesting no unacceptable risk.

7.3.3.5 Summary of COCs
In summary, none of the COPCs carried forward from Step 2 were considered as final COCs
following the Step 3A refinement. Although some metals and a few organic chemicals were
identified as COPCs, risks to lower trophic level receptors were negligible based on low
magnitude of screening value exceedances and comparisons to background/upgradient
data. Also, no significant risks were identified for upper trophic level wildlife from potential
food web exposures.

7.4 Uncertainties
Uncertainties are present in all risk assessments because of the limitations of the available
data and the need to make certain assumptions and extrapolations based upon incomplete
information. The uncertainty in this ERA is mainly attributable to the following factors:

 Reporting Limits - Reporting limits for some undetected analytes exceeded applicable
screening values in some media. Because these chemicals were not detected, they are not
known to be present on the site but the potential for unacceptable risks cannot be totally
discounted because the reporting limits are higher than the screening values.
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7. ECOLOGICAL RISK ASSESSMENT
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 Selection of COPCs - Chemicals without available screening values for a medium were
not retained as COPCs in the SERA portion of the assessment unless they were detected.
This could result in an underestimation of risks if these chemicals are actually present on
the site at ecologically significant concentrations. For the Step 2 screen: (1) 1 pesticide, 12
SVOCs, and 3 VOCs detected in surface soil lacked screening values; (2) 4 inorganics
and 1 SVOC detected in surface water lacked screening values; and (3) 8 inorganics
detected in sediment lacked screening values. These chemicals were evaluated in Step 3
through a combination of background/upgradient comparisons and a comparison to
toxicological information from the literature. Thus, the uncertainty associated with the
lack of screening values for these detected chemicals is low because there were other,
relevant data that allowed them to be evaluated.

 Evaluation of Soils - The quantitative evaluation of chemical concentrations in soils was
restricted to surface soils from the 0- to 6-inch depth range, where the highest exposures
for most ecological receptors would be expected to occur.

 Ingestion Screening Values - Data on the toxicity of many chemicals to the receptor
species were sparse or lacking, requiring the extrapolation of data from other wildlife
species or from laboratory studies with nonwildlife species. This is a typical limitation
and extrapolation for ecological risk assessments because so few wildlife species have
been tested directly for most chemicals. The uncertainties associated with toxicity
extrapolation were minimized through the selection of the most appropriate test species
for which suitable toxicity data were available. The factors considered in selecting a test
species to represent a receptor species included taxonomic relatedness, trophic level,
foraging method, and similarity of diet.

A second uncertainty related to the derivation of ingestion screening values applies to
metals. Most of the toxicological studies on which the ingestion screening values for
metals were based used forms of the metal (such as salts) that have high water solubility
and high bioavailability to receptors. Since the analytical samples on which site-specific
exposure estimates were based measured total metal, regardless of form, and these
highly bioavailable forms are expected to compose only a fraction of the total metal
concentration, this is likely to result in an overestimation of potential risks for these
chemicals.

A third source of uncertainty associated with the derivation of ingestion screening
values concerns the use of uncertainty factors. For example, NOAELs were extrapolated
to LOAELs using an uncertainty factor of ten. This approach is likely to be conservative
since Dourson and Stara (1983) determined that 96 percent of the chemicals included in a
data review had LOAEL/NOAEL ratios of five or less. The use of an uncertainty factor
of 10, although potentially conservative, also serves to counter some of the uncertainty
associated with interspecies extrapolations, for which a specific uncertainty factor was
not used.

 Chemical Mixtures - Information on the ecotoxicological effects of chemical interactions
is generally lacking, which required (as is standard for ecological risk assessments) that
the chemicals be evaluated on a compound-by-compound basis during the comparison
to screening value. This could result in an underestimation of risk (if there are additive
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or synergistic effects among chemicals) or an overestimation of risks (if there are
antagonistic effects among chemicals).

 Receptor Species Selection - Reptiles were selected as receptors in the ERA, but were not
evaluated quantitatively even when exposure pathways were complete. These taxa were
evaluated using other fauna (birds and mammals) as surrogates due to the general lack
of taxon-specific toxicological data. This represents an uncertainty in the assessment

It was also assumed that reptiles were not exposed to significantly higher concentrations
of chemicals and were not more sensitive to chemicals than the other receptor species
evaluated. This assumption was a source of uncertainty in the ERA. In addition, there is
some uncertainty associated with the use of specific receptor species to represent larger
groups of organisms (e.g., guilds).

 Food Web Exposure Modeling - Chemical concentrations in terrestrial and aquatic food
items (plants, earthworms, small mammals, benthic invertebrates, and fish) were
modeled from measured media concentrations and were not directly measured. The use
of generic, literature-derived exposure models and bioaccumulation factors introduces
some uncertainty into the resulting estimates. The values selected and methodology
employed were intended to provide a conservative (SERA) or realistic (Step 3A) estimate
of potential food web exposure concentrations.

Another source of uncertainty is the use of default assumptions for exposure parameters
such as BCFs and BAFs. Although BCFs or BAFs for many bioaccumulative chemicals
were readily available from the literature and were used in the ERA, the use of a default
factor of 1.0 to estimate the concentration of some chemicals in receptor prey items is a
source of uncertainty.

Area use factors were assumed to equal 1.0 in the Screening Exposure Estimation. This is
a conservative assumption since a significant percentage of each upper trophic level
receptor species time could be spent foraging offsite in unimpacted areas or areas where
chemical concentrations are expected to be significantly lower.

 Total Versus Dissolved Metals - EPA guidance (EPA, 1996b) indicates that the dissolved
metal fraction should be preferentially used to the total metal fraction in surface water
screening. Both total and dissolved concentrations were used in the ERA for the surface
water screen. High levels of suspended solids and sediment-adsorbed metals would
result in overstating bioavailable water concentrations and thus potential exposures and
risks.

 Mean Versus Maximum Media Concentrations - As is typical in an ERA, a finite number
of samples of environmental media are used to develop the exposure estimates. The
maximum measured concentration provides a conservative estimate for immobile biota
or those with a limited home range. The most realistic exposure estimates for mobile
species with relatively large home ranges and for species populations (even those that
are immobile or have limited home ranges) are those based upon the mean chemical
concentrations in each medium to which these receptors are exposed. This is reflected in
the wildlife dietary exposure models contained in the Wildlife Exposure Factors
Handbook (EPA, 1993), which specify the use of average media concentrations. Given
the mobility of the upper trophic level receptor species used in the ERA, the use of
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maximum chemical concentrations (rather than mean concentrations) in the SERA to
estimate the exposure via food webs is very conservative. This conservatism was
reduced to more realistic levels in the values selected for use in the Step 3A evaluation.

 Comparisons to Background/Upgradient Concentrations - Background or upgradient
concentrations were used to judge the site-relatedness of individual chemicals in
particular media. If site chemical concentrations were consistent with these levels, it was
assumed that the concentrations were not site-related. There exists the possibility that
concentrations below background or reference were indeed site-related, rendering the
assumption false. However the impact of this possibility is minimal since chemicals at
concentrations consistent with background or reference conditions should exhibit no
different ecological effects than commonly occurring in areas not affected by releases,
regardless of their source.

A single background sediment sample was collected for AOC H. This sample was
collected from the stream in an area that was upgradient of potential influences from
AOC H. It is appropriate to conclude that there is a range of concentrations attributable
to background for any inorganic constituent, and that the datum for a particular
constituent from a single background sample represents only one point in that range.
Therefore, the single sediment sample collected upstream of AOC H represents a single
point in the range of background sediment conditions for the site. The uncertainty
associated with use of the single data point as representative of background is relatively
low because the upgradient comparison was only used for two inorganics (beryllium
and thallium), neither of which is likely site-related.

 Spatial Distribution of Samples - The number and spatial distribution of the analytical
samples were sufficient to adequately estimate potential ecological risks. Thirty-three
soil samples were collected from AOC H which is approximately 2 acres in size. These
samples surrounded and were in close proximity to the former power plant facility. Four
surface water and sediment samples were collected from the adjacent ephemeral stream,
which was approximately 300 feet long.
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                         PROCEEDINGS 
          MS. STRUVE: (Through the interpreter) Susan Struve, 
opening--- the west Vieques area of concern H proposed plan. 
          MR. DOER: Hi, my name is Brett Doer, I'm with CH2M 
Hill, we're the Navy's environmental restoration program 
contractor for--- for Vieques. 
          The purpose of tonight's public meeting is to present 
the--- what is referred to as a proposed plan for area of 
concern H. The proposed plan summarizes a history of the site, 
the work that's been done there, the environmental 
investigations that have been done, the evaluation of the data 
that's taken place, the conclusions that were drawn based on 
those data, and then, the ultimate recommendations. So that's 
what we're going to cover. 
          In the back of the room, there is a stack of proposed 
plans, one stack in English, one stack in Spanish, there's also 
a few Cds, if folks want to take an electronic copy home with 
them; so, hopefully, each one of you should be able to pick one 
of the proposed plan. This goes into much more detail than I go 
in tonight. 
          Really, really, this meeting is for the public to--- 
if you have any particular questions or comments, you want to 
talk about this, it's--- it's not so much designed for me to 
stand up here and--- and--- and read this to you, or explain 
the whole thing to you. 
     I'm really just going to kind of touch on some of some of 
the highlights that are contained in the proposed plan. The 
proposed plan is a summary of what's happened in the past. 
There's much more detail in the documents that this proposed 
plan references, and primarily, a remedial investigation report 
that is available in the public depository. 
          The--- this public meeting will be recorded, a 
transcript will be produced from the--- ah--- from the 
recording, and that transcript will be included as an appendix 
to the record of decision. That will be the next step from this 
process. The proposed plan, as the same implies, is what the 
agencies are proposing to do with this particular site. That is 
formalized in what is referred to as a record of decision, also 
known as the ROD. The transcript from this public meeting will 
be included as appendix to that ROD. 
          In addition to that, responses to sev--- to comments 
that are received during--- questions and comments that are 
received during the forty five day public comment period will 
also be included as an appendix to the record of decision. 
          You know, feel free to ask questions as I go through 
this. You don't need to hold questions or comments till the 
end, if you--- if you'd like to--- to discuss anything or 
comment anything as I go through, please, just raise your hand 
and we'll do it. The only thing I ask you is, because this 
being recorded, and a transcript is going to be prepared from 
this, we will need to identify who the speaker is, so each time 
the microphone changes hands, please, state your name for the 
record, and then, ask your question. OK.? 
          OK. The AOC, area of concern, we also refer to as 
AOC, AOC H was a former power plant. It--- it--- a very--- a 
sort of very small size power plant, it only occupied an area 
of about a half an acre, from 1941 to '43, they used it to 



house power generation equipment, so the--- you know, they had 
generators, they had--- ah--- they were diesel generators, so 
they had the diesel tanks that--- that they used to power the 
generators. That all ended in 1943. Didn't really last that 
long. In '43, everything was kind of cleared out of there. They 
took all the equipment out, and the buildings and the 
surrounding areas are vacant--you know--for almost twenty 
years. 
          In the 1960s--- from the 1960s to part of the 1980s, 
they used the building as fire training. What they were trying 
to do is simulate--- ah--- what a structural fire would be 
like, and so, they put tires inside the building, doused them 
with a fuel, and set them on fire, and they would put them out. 
          Next slide. 
          This is--- this picture on the right is--- This is 
what the site looks like currently. I think we took this 
picture--- I don't know, a few weeks ago. The area's been--- 
been cleared off, and you can see there--- there's the old--- 
ah--- the old power plant building. It's a very small, concrete 
building, dirt floor inside. 
          The site here is shown--- This will show you where 
the site is relative to west Vieques. Everything over here is 
the former naval ammunition support detachment, also sometimes 
referred to as NASD, also sometimes referred to as west 
Vieques, shows you where all the other environmental sites are 
out there, shows the various property owners, and here's AOC H, 
just north of route 200, very close to the--- This whole main 
operational area, which is now public works area. 
          One more down on this one, John.  
          Ah, no, no, go back to the--- Yes. 
          This is an aerial photograph taken in 1994, just 
showing the proximate area. Here's the ocean highway 200, and 
the little cleared area's where you see H is. And this is a 
little ephemeral stream that runs down. That doesn't connect to 
the ocean. The beach provides--- basically, it becomes--- a 
sandbar blocks the entrance of this little ephemeral stream. 
But usually is water down in that ditch. 
          OK. 
          And let's on to the next one. OK. 
          Number of investigations took place at the site over 
the years. In 2000, the Navy conducted an environmental 
baseline survey. The primary purpose of the environmental 
baseline survey was to evaluate the conditions of all the Navy 
property, in preparation for the transfer that was going to 
take place. 
          At that time, they--- they did take some PCB wipe 
samples--- ah--- There--- there is really no record of whether 
there was transformers there, in the building, or not, but in 
the--- in the chance that there was transformers there, they--- 
Sometimes, transformers contain PCBs, they wanted to do a PCB 
sampling, so they took wipe samples inside the building. It's 
a cloth material you wipe on the--- on the concrete, to see if- 
-- ah--- there's any PCB residue. And they didn't detect any 
then. 
          They also began what was referred to as expanded 
preliminary assessment site investigation. During that 
investigation, they installed a number of monitoring wells, and 



they collected surface and subsurface soil samples, and they 
collected ground water samples from the monitoring wells. We'll 
talk about the data in the subsequent slide. 
          They also conducted an ecological survey. They went 
out there EE College went out there, looked at the layout of 
the land, looked to see if there was viable habitat, looked for 
stressed vegetation, looked for any potential impacts on the 
ecology, and looked to see if there's any protected or 
endangered species out there. They didn't identified any--- 
any--- that there were any ecological impacts at the site. 
          And to--- But throughout this process, a full 
remedial investigation was recommended. Primary purpose of the 
remedial investigation is to further evaluate the nature and 
extent of contaminants, and then, to perform full quantitative 
human health and ecological risks assessments. 
          And so, that work was done in 2003. As part of that, 
the remedial investigation, they installed two more wells, they 
took some more soil samples, they took surface water and 
sediment samples from that ephemeral stream adjacent to the 
site. 
          OK. 
          And this is what they found. In a nutshell, and  
it's--- Much more detail is provided in the remedial 
investigation report, if you're interested in looking at the 
details of every single sample that was collected out there. 
But in a nutshell, very little levels of constituents were 
identified, and very few of them were likely contaminants. 
          We did find a few--- ah--- volatile organic 
compounds, semi volatile organic compounds, some pesticides, 
but very few of what was found actually exceeded screening 
criteria. And when I say screening criteria, the several types 
of screening criteria that you screen data against; there's 
ecological values, there's human health values, there's what's 
called soil screening levels, that's leeching the ground water, 
screening criteria. 
          And the reason you compare the screening criteria is 
to determine whether you should do a further evaluation. Simply 
exceeding screening criteria doesn't mean that there is a 
problem. It just means you should do a little bit more 
quantitative evaluation before you come to your conclusions. 
          So, there were a few things in the surface soil that 
exceeded some screening criteria. In ground water, there was a 
few that exceeded screening criteria as well, and very little, 
not much, in the surface water sediment. 
          Nonetheless, the data were then taken and full, 
quantitative human health and ecological risk assessments were 
performed. 
          You want to go on to the next slide, please? 
          A risk assessment evaluates several what they call 
scenarios. Those scenarios may never, ever existed at the site, 
but are done so that you can ensure that any potential use of 
that site is evaluated. So, for example, you look at 
recreational use. If the site was going to be used in a--- you 
know, by recreators; they come out there and go to a pick-nick, 
or they play in the ephemeral stream, if you were building 
construction on the site; if you were to have a residence, 
actually move in and build a house, and live there; if you were 



to have--- if it was to, say, stay as a protected area, but you 
had periodic maintenance work that's done there; or if you were 
to construct an industrial facility, a strip mall, or some 
business there, and it was going to be used for industry. 
          So you look at those kind of exposures, those various 
scenarios, and the kinds of the media that you'd be exposed to, 
so if a recreational user was there, that recreational user can 
come in contact with the soil, when they're picnicking, they 
could come in contact with the surface water and sediment of 
the ditch, if you were going to live there, you could come in 
contact with everything, the soil, the ground water. A resident 
could also become exposed to the surface water sediment, but 
the recreational user was--- a recreational user to evaluate 
that exposure halfway. 
          So you look at all those different exposure 
scenarios, you take the chemicals that were detected, the 
concentrations that were detected, and you perform a human 
health risk assessment. 
          When all was done, and the details are in the 
remedial investigation report, when all that work report was 
done, what they found was, in the use, they use risk levels 
that are provided by EPA. These are EPA wide levels of what 
they call risk levels that you compare that--- the value that 
you get at your site to determine whether the risks are either 
acceptable for those various scenarios, or unacceptable. 
          And based on the risk assessment, that was done to 
determine that the potential risk of that site, relative to 
those of the background, were--- they were acceptable for 
unrestricted use. So is--- The resident exposure is the most--- 
is--- is the most conservative of all--- of all the risk 
assessments done. If you pass the residential scenario, the 
risks for residential scenario are acceptable, and then, your 
ecological risks are acceptable, the site can then be released 
for unrestricted use. 
          From the human health standpoint, the risks of the 
residential scenario were acceptable. 
          Next slide. 
          As I said, a quantitative ecological risk assessment 
was done as well. Part of that included going to the site, 
evaluating the site, would--- does the site provide viable 
habitat, and it certainly does. I think you saw the picture 
earlier, it's a fairly lush vegetation in that area. It had 
been cleared, but--- but the jungle was fairly lush in that 
area, and it provides good habitat for both terrestrial as well 
as aquatic or semi aquatic animals in that area, plants and 
animals. 
          The--- what they did was--- The risk assessment was 
done, they looked at direct exposure, in other words, if plants 
and animals were directly exposed to contaminants, whether it's 
in the soil, or in the surface water sediment. They also looked 
at food web exposures, in other words, some lower order animal 
eats contaminated material, and then, something else eats that, 
and then, something else eats that, and finally--you know--a 
bird is eating that, so that's called the food web, and they 
look at those exposures as well. 
          Under both those scenarios, the risks that they 
identified were--again--within those acceptable levels. 



          Next slide, please. 
          So, after evaluating all that information, after 
looking at the risk assessments that were done, and in 
conjunction with the Navy, EPA and EQB worked together on this, 
and consulted with municipality, it was determined that there 
were no unacceptable risks relative to the background for 
unrestricted use at the site, and therefore, based on that, 
because there were no unacceptable risks, decided and 
recommended for no action. 
          I think that may be the last slide. Is it? Yes. 
          So, I know this is sort of short and sweet, but 
again, I really wanted to make it--- give folks in the audience 
the opportunity to provide any comment or ask any questions. 
Hopefully, we can answer them. 
          I'm going to give me this, and then, please, state 
your name. 
          UNIDENTIFIED VOICE: There isn't any. 
          MR. DOER: Oh, there's no one? OK. 
          MR. OJEDA: Jos‚ Ojeda, for the record. You said that 
the tests were made on the square area, right here, that shows 
on the picture, right? How about the area around it?  
          MR. DOER: Well--- 
          MR. OJEDA: How about outside the square? How about 
it? 
          MR. DOER: This is Brett Doer, from CH2M, responding 
to the question. 
          The way an investigation works to determining the 
nature and extent of your contamination is you start where your 
potential releases took place. You start where the 
contamination may have started, and you work your way out, to 
determine how far out contamination goes. 
          At this particular site, it didn't find the 
contamination was migrating away from the power plant area. So 
there--- there--- you know, if--- if there was indication that 
the contamination was migrating outside that square area, they 
would have gone outside the square area. But the contamination- 
-- you know, the data did not suggest the contamination was 
migrating beyond the power plant area. 
          MR. OJEDA: And how about if it was the other way? If 
the point of contamination--Jos‚ Ojeda again, I'm sorry--came 
from another point, you would have notice, then, inside the AOC 
that the things happening? 
          I mean, if it was on the outside, the point of 
contamination, not in the square area of the AOC, as you name 
it, would you notice that too? 
          MR. DOER: This is Brett Doer, from CH2M, again 
responding.  
          The sampling proceeds from where the suspected source 
of contamination is, so you go back and you look at historical 
records. At this site, there were--- they--- they used--- it 
was very specific at what the site was used for they had--you 
know--power generation equipment, they knew what that equipment 
was, they put tires inside the building and set them on fire, 
so you know where your source of contamination is, and so, 
that's where you start. 
          With respect to if there was something off your  
site--you know--over here, somehow contaminating, you do 



account for things like that, because you take what's called 
background samples, so you put a well in, upgrading of your 
site, that's referred to as a background well, so you do 
compare the data you're taking at your site to what may be 
upgrading of your site, or--you know--off-site somewhere else, 
to give you that relative comparison. 
          MR. OJEDA: And you said that this structure was built 
to give light--- ah--- electricity to a nearby community, 
right? On 1943, something like that, right? 
          MR. DOER: The information--- This is Brett Doer 
again. The information that I have says that there was power 
generation equipment stores at this facility. Does anybody know 
whether this facility's actually been used to generate power? 
I'm not sure. 
          MS. CORRADA: I have some historical--- Cristina 
Corrada. I have some interesting--- (through the interpreter) 
This was used--- this was used as an electrical generator 
plant, because there was a huge sugar mill, the Valle Grande 
sugar mill, of the Ben¡tez family, and they used that to 
generate electricity for the sugar mill, and so, once the Navy- 
-- the sugar mills were already in financial crisis, and they 
expropriated people towards Monte Santo and Santa Mar¡a, so it 
became obsolete, that electrical generator. 
          MR. OJEDA: OK. And how about this---? Any other 
structure, besides this one, that was built to give electricity 
to that area, or just this building that is shown on the 
picture? Any other structure coming out from it? Any poles? 
Any---? Something---? Cables? Something? No? Not at all? 
          (Several people speak away from the microphone; the 
record is unintelligible.) 
          MS. CORRADA: (Through the interpreter) The sugar 
mills had their generators, the only way of generating 
electricity. I don't know what to answer, because I have no 
more detail of that. 
          BRETT DOER: This is Brett Doer again. At this 
particular site, there's no other structures left, other than 
the shell of the building. 
          MR. OJEDA: You said that it was in consult with mayor 
office here, in Vieques, the comment from them, they're on the- 
-- on the--- "en el informe", they appear? The report? 
          MR. DOER: This is Brett Doer again. The comment--- 
          MR. OJEDA: Is this from the mayor, or is there any 
comments at all? 
          MR. DOER: This proposed plan was provided to the 
municipality, not--- not mayor. It went to the municipality of 
Vieques. We have a contact with the municipality, was provided 
to them, and at the same time, we provided it to the regulators 
for their consideration. And we set a deadline for the--- any 
comments to come back, we received comments from EPA and EQB, 
which ultimately were incorporated into this proposed plan. 
          We didn't receive any comments from the municipality. 
We called them back, and asked again if we were going to get 
any comments back, we didn't get a response from them. 
          Now, they still have--- This public comment period 
goes through March 12. If the municipality wants to provide any 
additional comments, they certainly can through that period. We 
have not yet rece--- we have not received any comments from the 



municipality on this. But they're going to be given an 
opportunity to comment. 
          MR. OJEDA: OK., they have time. But how about the--- 
from outside the municipality of Vieques? Any other public 
office that you reach out and, even if you have or not, haven't 
received any answer from them? Any other office? 
          MR. DOER: Yes, this is Brett Doer again. Let me 
explain how this was sent out. The--- Once the agencies all 
agree to what the content of this proposed plan would be, it 
was put in the administrative record, which is available to the 
public, and notice was published in the paper, that anybody 
that would read a paper knows that this is out there and 
available for review. We contacted RAV members and let them 
know as well, and I think there may be some other ways that 
some message got that this was out there now, and ready for 
review. 
          I'm unaware of any comments received today. Now, 
people have, obviously, until March 12, in the postmarked 
comments by March 12, so there's still plenty of time left. The 
public comment period just started a week or so ago, not that 
long ago. Maybe two weeks ago. 
          I don't--- I haven't heard anything about--- I don't 
think the Navy received any comments. I don't know if the 
regulators received comments or not. On here, on the proposed 
plan, it says who you can send comments to; EQB and EPA and the 
Navy, and it sounds like nobody has yet received any comments. 
          MR. OJEDA: No, Natural Resources Department, 
Departamento de Recursos Naturales, no? 
          MR. RODRIGUEZ: (Through the interpreter) Good 
evening, Daniel Rodr¡guez, with the federal Environmental 
Protection Agency. 
          (Without the interpreter) The document was only 
distributed within the agencies. That was EQB, Fish and 
Wildlife and EPA. We all--- And the municipality of Vieques. 
          We all provided comments, the municipality of Vieques 
has not provided comment yet, but they were given an 
opportunity with the document was at draft stage. At that time, 
only the involved agencies get to review the document. After 
that, notice was published--I think it was January 24--and went 
out for public comment on the 28th. 
          So the general public, and also include the agencies, 
if somebody missed something, have an opportunity to provide 
comments. And that will close on March 12. At that time, we 
will look at the comments, and EPA will make a decision whether 
we need to modify the proposed plan, and perhaps change the 
selected alternative. 
          If substantial comments are received, or data that 
indicates that the decision reached was not the most adequate 
one--- And we will republish that, if it comes to that. If we 
receive comments, and they're not substantial, we may finalize 
the document, and note the comment in the administrative 
record. 
          MR. OJEDA: And--- Jos‚ Ojeda again.  
          And how about any Vieques community organizations? I 
know that you guys maybe distribute this around Vieques 
community, but how about reaching them directly, I mean, with 
them? Any community organization that you would---? I mean, 



that it was contact straight, direct to make comments or something? 
          MR. DOER: This is Brett Doer again.  
          Not that I'm aware of. The process that was followed 
is a standard process that's followed on--basically--all 
superfund sites, where you announce it in the paper, you 
provide as much public notice as you can tell people where it 
is, so they can get it, and anybody has access to it. 
          Go ahead. 
          MS. RIVERA: Madeline Rivera, from the Navy.  
          Giovanni, these documents were also mailed to the RAV 
members this week, so community does have copies. We have been 
posting them in different offices at Fish and Wildlife, EPA, so 
they do have some copies. Some groups in the community already 
have received comments in recommend up the comp--- the proposed 
plan document directly. 
          And also, we have published a filer, that is 
something that goes every month, they have told people where to 
get the documents, we have posted at the electronic library in 
Vieques, and there's also a website where they can access that. 
          MR. DOER: Are there any other questions or comments? 
          OK., I think we'll officially close the public 
meeting, then. And I think we'll have just about an hour, and 
start the RAV meeting at 7:00 p.m. 
          MS. STRUVE: Everybody's welcome to stay. 
          (Whereupon the proceedings were concluded.) 
                      ****************
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