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Executive Summary 
This Remedial Investigation (RI) Report presents the data and findings obtained to characterize the nature and 
extent of contamination and to assess potential risks to human health and the environment at UXO 16.1, located 
adjacent to the former Naval Ammunition Support Detachment (NASD), in the western portion of Vieques, Puerto 
Rico (Figures ES-1 and ES-2). 

UXO 16 is approximately 11,500 acres and includes the offshore areas adjacent to the former Vieques Naval 
Training Range (VNTR) and NASD, three former ship anchor points, and the area immediately surrounding 
Mosquito Pier where munitions may have been transferred. The offshore area adjacent to Solid Waste 
Management Unit (SWMU 4) is UXO 16.1 and is approximately 200 acres in size (Figure ES-3). SWMU 4 was a 
former open burn/open detonation (OB/OD) Site that was used for the thermal destruction of retrograde and 
surplus munitions, fuels, and propellants from 1969 through 1979 and may have periodically been used as far 
back as the late 1940s. Fuels, propellants, and explosive waste material were burned and/or detonated at 
SWMU 4. These activities may have resulted in ejected munitions being directly launched into the adjacent waters 
of UXO 16.1, or indirectly via overland runoff via an ephemeral stream. 

The RI was implemented in three separate investigations – two focusing on munitions and explosives of concern 
(MEC) and one focusing on chemical contaminants in sediments, as follows: 

• A Site Inspection (SI) was conducted in 2012 in a 14‐acre area immediately offshore of SWMU 4. The SI was 
not intended as a full‐scale study of the nature and extent of contamination or explosives hazards. The 
underwater investigation generally included diver surveys (visual and instrument aided) along transects 
focused in the nearshore area closest to the OB/OD pits and the confluence with the large ephemeral stream 
that discharges at the beach. 

• A more comprehensive assessment of if/where a release of MEC/material potentially presenting an explosive 
hazard (MPPEH) occurred was conducted during the 2015 Expanded Site Inspection (ESI). The ESI included 
approximately 14.6 miles of underwater visual surveys for the presence of potential MEC/MPPEH on the 
seafloor and the instrument‐aided survey and excavation of subsurface anomalies. The survey area covered 
nearly 200 acres of UXO 16.1, covering the entire offshore area within the 3,000‐foot explosive arc and an 
additional area around the historical confluence of the mouth of Laguna Boca Quebrada and the ocean.  

• The nature and extent of chemical constituents in UXO 16.1 were characterized by the RI activities conducted 
in 2016. A total of 21 sediment samples were collected from UXO 16.1, representing areas with the highest 
potential for contamination (explosives and inorganics), comprising locations where discarded military 
munitions (DMM)/MPPEH were previously identified, higher densities of munitions debris (MD), depositional 
areas, as well as areas that provided appropriate spatial coverage to adequately assess the nature and extent 
of chemical contamination, if present. In addition, 16 background sediment samples were collected to help 
distinguish inorganics present as a result of background or non‐site‐related influence. 

During the underwater munitions investigations, 60 munition‐related items were identified, but only 6 potential 
MEC were identified, comprising a 20‐millimeter (mm) projectile, an expended M123 series photoflash cartridge 
base section, 3 photoflash cartridges, and a 40‐mm flare base section, all of which were removed (Figure ES-4). 
Fifty‐four of the items were MD. The nature of the munitions showed significant signs of corrosion and heavy 
encrustation, with the munitions casing primarily composed of aluminum (such as photoflash cartridges, flare 
base sections, etc.) showing less signs of corrosion. Although a higher quantity of munitions (primarily 20‐mm 
projectiles) and munitions‐related debris was identified within the terrestrial environment of SWMU 4, the fact 
that most items found on land were 20‐mm projectiles and the corrosive ocean environment are the likely 
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reasons that so few items are present offshore of SWMU 4. Based on the very few MEC found during the 
underwater munitions investigations, deeper burial of MEC within UXO 16.1 is expected to be minimal.  

No contaminants of concern (COCs) were identified in sediment and there were no unacceptable human health or 
ecological risks.  

Because the RI objectives were satisfied and no unacceptable human health or ecological risks were identified 
associated with potential munitions constituents, no action is necessary to be protective of potential human and 
ecological receptors (current or potential future) associated with exposure to constituents present in sediment or 
biota. However, due to the potential presence of MEC within UXO 16.1, a Feasibility Study is warranted to address 
the potential explosive hazards.  

 



 

NOTA: ESTE RESUMEN SE PRESENTA EN INGLÉS Y EN ESPAÑOL PARA LA CONVENIENCIA DEL LECTOR. SE HAN HECHO TODOS LOS ESFUERZOS PARA QUE LA 
TRADUCCIÓN SEA PRECISA EN LO MÁS RAZONABLEMENTE POSIBLE. SIN EMBARGO, LOS LECTORES DEBEN ESTAR AL TANTO QUE EL TEXTO EN INGLÉS ES LA 
VERSIÓN OFICIAL. 
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Resumen Ejecutivo 
This Remedial Investigation (RI) Report presents the data and findings obtained to characterize the nature and 
extent of contamination and to assess potential risks to human health and the environment at UXO 16.1, located 
adjacent to the former Naval Ammunition Support Detachment (NASD), in the western portion of Vieques, Puerto 
Rico (Figures ES-1 and ES-2). 

UXO 16 is approximately 11,500 acres and includes the offshore areas adjacent to the former Vieques Naval 
Training Range (VNTR) and NASD, three former ship anchor points, and the area immediately surrounding 
Mosquito Pier where munitions may have been transferred. The offshore area adjacent to Solid Waste 
Management Unit (SWMU 4) is UXO 16.1 and is approximately 200 acres in size (Figure ES-3). SWMU 4 was a 
former Open Burn/Open Detonation (OB/OD) Site that was used for the thermal destruction of retrograde and 
surplus munitions, fuels, and propellants from 1969 through 1979 and may have periodically been used as far 
back as the late 1940s. Fuels, propellants, and explosive waste material were burned and/or detonated at SWMU 
4. These activities may have resulted in ejected munitions being directly launched into the adjacent waters of UXO 
16.1, or indirectly via overland runoff via an ephemeral stream. 

The RI was implemented in three separate investigations – two focusing on munitions and explosives of concern 
(MEC) and one focusing on chemical contaminants in sediments, as follows: 

• A Site Inspection (SI) was conducted in 2012 in a 14‐acre area immediately offshore of SWMU 4. The SI was 
not intended as a full‐scale study of the nature and extent of contamination or explosives hazards. The 
underwater investigation generally included diver surveys (visual and instrument aided) along transects 
focused in the nearshore area closest to the OB/OD pits and the confluence with the large ephemeral stream 
that discharges at the beach. 

• A more comprehensive assessment of if/where a release of munitions and explosives of concern 
(MEC)/material potentially presenting an explosive hazard (MPPEH) occurred was conducted during the 2015 
Expanded Site Inspection (ESI). The ESI included approximately 14.6 miles of underwater visual surveys for the 
presence of potential MEC/MPPEH on the seafloor and the instrument‐aided survey and excavation of 
subsurface anomalies. The survey area covered nearly 200 acres of UXO 16.1, covering the entire offshore 
area within the 3,000‐foot explosive arc and an additional area around the historical confluence of the mouth 
of Laguna Boca Quebrada and the ocean.  

• The nature and extent of chemical constituents in UXO 16.1 were characterized by the RI activities conducted 
in 2016. A total of 21 sediment samples were collected from UXO 16.1, representing areas with the highest 
potential for contamination (explosives and inorganics), comprising locations where Discarded Military 
Munitions (DMM)/MPPEH were previously identified, higher densities of munitions debris (MD), depositional 
areas, as well as areas that provided appropriate spatial coverage to adequately assess the nature and extent 
of chemical contamination, if present. In addition, 16 background sediment samples were collected to help 
distinguish inorganics present as a result of background or non‐site‐related influence. 

During the underwater munitions investigations, 60 munition‐related items were identified, but only 6 potential 
MEC were identified, comprising a 20‐mm projectile, an expended M123 series photoflash cartridge base section, 
3 photoflash cartridges, and a 40‐mm flare base section, all of which were removed (Figure ES-4). Fifty‐four of the 
items were MD. The nature of the munitions showed significant signs of corrosion and heavy encrustation, with 
the munitions casing primarily composed of aluminum (such as photoflash cartridges, flare base sections, etc.) 
showing less signs of corrosion. Although a higher quantity of munitions (primarily 20‐mm projectiles) and 
munitions‐related debris was identified within the terrestrial environment of SWMU 4, the fact that most items 
found on land were 20‐mm projectiles and the corrosive ocean environment are the likely reasons that so few 
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items are present offshore of SWMU 4. Based on the very few MEC found during the underwater munitions 
investigations, deeper burial of MEC within UXO 16.1 is expected to be minimal.  

No chemicals of concern (COCs) were identified in sediment and there were no unacceptable human health or 
ecological risks.  

Because the RI objectives were satisfied and no unacceptable human health or ecological risks were identified 
associated with potential munitions constituents, no action is necessary to be protective of potential human and 
ecological receptors (current or potential future) associated with exposure to constituents present in sediment or 
biota. However, due to the potential presence of MEC within UXO 16.1, a Feasibility Study is warranted to address 
the potential explosive hazards.  
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SECTION 1 

Introduction 
This Remedial Investigation (RI) Report presents the findings, conclusions, and recommendations based on 
activities and investigations conducted to characterize the nature and extent of contamination, assess potential 
risks to human health and the environment, and evaluate remedial alternatives for the portion of UXO 16 
adjacent to Solid Waste Management Unit (SWMU) 4, hereafter referred to as UXO 16.1, located adjacent to the 
former Naval Ammunition Support Detachment (NASD), in the western portion of Vieques, Puerto Rico (Figure 1-
1). SWMU 4 (Figure 1-2), also known as the former open burn/open detonation (OB/OD) Site, was used for the 
thermal destruction and burning of retrograde munitions from 1969 to 1979. UXO 16.1 is the offshore area within 
the explosive safety arc of SWMU 4 (approximately 200 acres; Figure 1-3) where munitions‐related items from 
SWMU 4 OB/OD activities may have been released. 

This report was prepared under the United States Department of the Navy (Navy) Comprehensive Long‐term 
Environmental Action–Navy (CLEAN) Contract N62470‐16‐D‐9000, Contract Task Order 0004, for submittal to the 
Naval Facilities Engineering Command (NAVFAC) Atlantic, Environmental Protection Agency (EPA) Region 2, the 
Commonwealth of Puerto Rico Environmental Quality Board (PREQB), the Commonwealth of Puerto Rico 
Department of Natural and Environmental Resources (PRDNER), and the United States Fish and Wildlife Services 
(USFWS). The Navy, EPA, PREQB, PRDNER, and USFWS work jointly to implement the Vieques Environmental 
Restoration Program (ERP). 

1.1 Objectives and Approach 
The UXO 16.1 RI was implemented through two separate, but related investigations ‐ one focusing on munitions and 
explosives of concern (MEC) and one focusing on potential chemical contaminants in sediment associated with 
historical munitions‐related activities. The nature and extent of MEC and other munitions‐related material were 
determined through a series of activities conducted in the offshore area of SWMU 4, comprising an underwater Site 
Inspection (SI) in 2012 of a 14‐acre area, an Expanded Site Inspection (ESI) in 2015 across the 200‐acre area (CH2M, 
2016a), and the collection of sediment samples in 2016 within UXO 16.1 and background areas in accordance with 
the RI Sampling and Analysis Plan (SAP) (CH2M, 2016b). Each of these is described in more detail in this RI Report. 

The objectives of the RI were to: 

• Sufficiently characterize the nature and extent of MEC at UXO 16.1 such that: 

– Final remedy determinations can be made regarding MEC 

– Environmental media could be appropriately characterized 

• Determine if there has been a release of chemical constituents in UXO 16.1 related to the former munitions‐
related activities at SWMU 4, and if so: 

– Whether the data sufficiently represent the nature and extent of contamination 

– Whether site‐related contamination, if present, poses unacceptable human health and/or ecological risks 

• Determine whether site‐related contamination (munitions and/or munitions constituents), if present, 
warrants action 

The approach for the MEC and environmental investigations and the associated planning documents compiled for 
these investigations are summarized as follows. 

1.1.1 Munitions and Explosives of Concern Investigation 
To achieve the objectives for the MEC component of the RI, the following approach was taken: 

• Characterized the nature and extent of munitions within UXO 16.1 via information gathered during the SI and 
ESI (CH2M, 2016a), as described in the RI SAP (CH2M, 2016b) and in Section 4.1 of this RI Report. As stated in 
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Worksheets 10 and 11 in the RI SAP (CH2M, 2016b), the data collected during the SI and ESI demonstrate the 
nature and extent of MEC were sufficiently delineated to adequately assess the associated explosive safety 
hazard consistent with the potential or planned land use and make final MEC remedy determinations for the 
site. Therefore, no additional geophysical or visual investigations for MEC were necessary to complete the RI. 

1.1.2 Environmental Investigation 
To achieve the objectives of the environmental characterization component of the RI, the following approach was 
taken: 

• Collected sediment samples in UXO 16.1 where MEC/material potentially presenting an explosive hazard 
(MPPEH) had been found, in areas with higher densities of munitions debris (MD), in depositional areas, and 
in areas that ensured sufficient spatial characterization of the extent of potential munitions constituents 
contamination. In addition, sediment samples were collected from areas outside of the site boundary for 
background comparison of inorganic constituents. Sediment sampling was conducted in accordance with the 
RI SAP (CH2M, 2016b). 

• Incorporated qualitative ecological information on aquatic species and habitats as identified during the SI, ESI, 
and RI. 

• Quantitatively assessed the potential human health and ecological risks associated with exposure to UXO 16.1 
sediment.  

1.2 Site Background 
This subsection provides a general summary of the former NASD, SWMU 4, and UXO 16.1, including site 
descriptions, environmental history, and previous investigations. 

1.2.1 Former Naval Ammunitions Support Detachment 
Vieques is located in the Caribbean Sea approximately 7 miles southeast of the eastern tip of the main island of 
Puerto Rico and 20 miles southwest of St. Thomas, U.S. Virgin Islands. Vieques is approximately 20 miles long and 
4.5 miles wide, and has an area of approximately 33,088 acres (51 square miles). Figure 1-1 presents the location of 
Vieques with respect to the main island of Puerto Rico. 

The Navy purchased large portions of Vieques in the early 1940s to conduct activities related to military training. 
The eastern end of Vieques was used for various aspects of naval gunfire training, including air‐to‐ground ordnance 
delivery and amphibious landings, as well as housing the main base of operations for these activities at Camp 
Garcia. Site operations on the western end of Vieques within the former NASD consisted mainly of ammunition 
loading and storage, vehicle and facility maintenance, and some training. The Navy ceased facility‐wide operations 
on the former NASD on April 30, 2001, when the land was transferred to the Department of the Interior (DOI), 
Municipality of Vieques (MOV), and the Puerto Rico Conservation Trust, as required by the Floyd D. Spence National 
Defense Authorization Act for Fiscal Year 2001 (Public Law 106‐398) and amended by Section 1049 of the National 
Defense Authorization Act for Fiscal Year 2002 (Public Law 107‐107). The division of land among these entities is 
shown in Figure 1-2. 

On February 11, 2005, Vieques was placed on the National Priorities List (NPL) as part of the former Atlantic Fleet 
Weapons Training Area ‐ Vieques, which required all subsequent environmental restoration activities for Navy 
Installation Restoration (IR) sites on Vieques be conducted under Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA) unless and until removed from CERCLA authority. The Navy, DOI, EPA, and 
PREQB executed a Federal Facility Agreement (FFA) on September 7, 2007 that established the procedural 
framework and schedule for implementing the CERCLA response actions for Vieques. Although the DOI is directed to 
protect and conserve the transferred land as a wildlife refuge, the Navy retains the responsibility for conducting 
environmental clean‐up of the property.  
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1.2.2 SWMU 4  
SWMU 4 is approximately 450 acres in size and located in the southwest corner of Vieques within the boundaries of 
the former NASD, near the western shore of Vieques (Figure 1-2). The SWMU 4 OB/OD units were used for the 
thermal destruction of retrograde and surplus munitions, fuels, and propellants from 1969 through 1979, and may 
have periodically been used as far back as the late 1940s. The retrograde munitions were destroyed using both 
open burning and open detonation. Those that were best suited for destruction by burning were placed in the open 
burn area, and a squib or other type of initiator was placed in the waste material. The open burn was then initiated 
remotely from a safe distance. Those items that were best suited for destruction by detonation were placed on a 
solid surface within these depressions, and donor explosives were placed on or near the munitions to be destroyed. 
The detonation was then initiated remotely from a safe distance. The donor explosives would have been primed 
and detonated remotely by electrical or non‐electrical means. 

In addition to the OB/OD activities described, SWMU 4 was used for the treatment of unexploded munitions found 
around the targets on the Eastern Maneuver Area (EMA), which was located in the eastern portion of Vieques on 
the former Vieques Naval Training Range (VNTR). Other explosive materials disposed at SWMU 4 included material 
from the rework of munitions (i.e., loose powder and primers), ordnance items from the torpedo shop, and flares 
and cartridge‐activated devices (Greenleaf/Telesca, 1984). 

The center of the main historical OB/OD area is located approximately 1,000 feet east‐southeast of the southern tip 
of Laguna Boca Quebrada (Figure 1-3). The site is defined by a conservative safety buffer arc of 3,000 feet in radius 
around the OB/OD pits. However, previous SWMU 4 investigations determined the maximum extent of MEC was 
well within the SWMU 4 site boundary, with an increasing MEC density noted as the distance from the OB/OD 
locations decreased (CH2M, 2016d).  

1.2.3 UXO 16 
UXO 16 is approximately 11,500 acres and comprises the offshore portions adjacent to the former VNTR and 
NASD, three former ship anchor points, and the area immediately surrounding Mosquito Pier where munitions 
may have been transferred. The areas adjacent to the former VNTR and NASD are areas where munitions may 
have been inadvertently fired into the water from Naval gunfire training, air‐to‐ground bombing, and artillery and 
training ranges (former VNTR), and areas where OB/OD activities may have ejected munitions into the water (i.e., 
SWMU 4). The offshore area investigated adjacent to SWMU 4 is part of UXO 16 (i.e., UXO 16.1) and is 
approximately 200 acres in size. 

1.2.4 Previous Investigations 
Investigations whose information has been incorporated into the UXO 16.1 RI are detailed as follows. 

Site Inspection 
SI field activities were conducted from July 9 to 15, 2012, across a 14‐acre area within and around a delta formed 
by discharge from the primary ephemeral stream through SWMU 4 to support the determination of whether 
there was a release of potential MEC/MPPEH to the underwater environment (Figure 1-4). The SI was not 
intended as a full‐scale study of the nature and extent of contamination or explosive hazards, rather it was 
conducted to assess the potential presence of MEC/MPPEH in the area. The underwater investigation included 
diver surveys (visual and instrument aided) along transects focused in the nearshore area closest to the OB/OD 
pits and the confluence with the large ephemeral stream that discharges at the beach. Fourteen transects were 
surveyed, each spaced approximately 50 feet apart and extending from 600 to 800 feet from the shore. Three 
MPPEH were identified: a 20‐millimeter (mm) projectile, an expended M123 series photoflash cartridge base 
section, and a 40‐mm flare base section, all of which were removed. In addition, 72 metallic anomalies (non 
MEC/MPPEH) were observed and left in place, none of which were identified as MD.  

Expanded Site Inspection 
An ESI was conducted from April 1 to May 18, 2015 that included an underwater, instrument‐aided visual survey 
for the presence of potential MEC/MPPEH on and just beneath the seafloor and excavation of subsurface 
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anomalies detected on the seafloor, across nearly 200 acres (the entire area within the 3,000‐foot arc and 
additional area around the historical confluence of the mouth of Laguna Boca Quebrada and the ocean) of UXO 
16.1 (CH2M, 2016a; Figure 1-5). As can be seen by comparing Figure 1-4 to Figure 1-5, the areal coverage of the 
ESI included the area surveyed during the SI. The ESI was conducted to provide a more comprehensive 
assessment of if/where a release of MEC/MPPEH occurred and to determine if further investigation was 
warranted.  

The ESI approach included five zones (Zones A through E), with varying transect coverage and spacing based on 
exposure potential, as follows (Figure 1-5).  

• Zone A has the highest exposure potential because of ready beach access and shallow sandy areas potentially 
supportive of wading; approximately 25% zone coverage with generally 30‐foot transect spacing.  

• Zone B has a moderate exposure potential because of lower beach accessibility and rocky, coral bottom, 
which would limit wading; approximately 15% zone coverage with generally 50‐foot transect spacing. 

• Zone C has relatively low exposure potential because the beach is not readily accessible due to the long 
distance from the road and being bounded by high cliffs. Recreational snorkeling/diving could occur, but 
wading would be difficult due to the abundance of jagged rock and coral. Approximately 10% zone coverage 
with generally 80‐foot transect spacing. 

• Zone D has relatively low exposure potential because it occurs greater than 400 feet offshore and is beyond 
where water depth is typically greater than 12 feet; therefore, snorkeling/diving from a boat may occur, 
swimming/snorkeling from shore would not be likely, and wading would not occur. Approximately 10% zone 
coverage with generally 80‐foot transect spacing. 

• Zone E has very low exposure potential because it extends from approximately 300 to 2,000 feet offshore, 
with depths approximately 15 to 30 feet. Snorkeling/diving from a boat may occur, swimming/snorkeling from 
shore would not be likely, and wading would not occur. This zone occurs outside of the depth of closure; 
approximately 5% zone coverage with generally 130‐foot transect spacing. 

Approximately 14.6 miles of transects were surveyed by underwater divers using an underwater all‐metals 
detector, swept across an 8‐foot swath along each transect. Transects were initially established based on aerial 
photographs and existing maps of underwater features and were not placed in areas with obvious shallow reefs 
that could either be damaged during surveying or pose a hazard to divers. During the field activities, some 
targeted transects were found to contain shallow reefs, sensitive corals, jagged rock, and/or strong surf, making 
conditions unsuitable for diving, snorkeling, or boating. However, the final transect coverages were still greater 
than the targeted coverage within each zone. 

Three discarded military munitions (DMM; photoflash cartridges) were identified during the ESI, close to shore 
within Zones A, B, and D. A photoflash cartridge is a pyrotechnic cartridge designed to produce a brief/intense 
illumination for low altitude nighttime photography. In addition, 57 MD were identified, primarily within Zones A 
and D (Figure 1-5). No MEC/MPPEH or MD were identified within Zone E and only one MD was found in Zone C, in 
the far northern end, immediately adjacent to Zone A. 

The information collected during the SI and ESI supplemented and confirmed the information used to develop the 
Conceptual Site Model (CSM), with respect to the nature and extent of MEC. Nothing was found during the RI that 
contradicted this understanding or necessitated a change to the CSM.. 

Ecological Surveys 
Biological oversight was conducted during the SI and ESI to prevent munitions diver survey activities from 
damaging sensitive or protected habitats or species. In addition, qualitative surveys of the marine habitat types 
were conducted throughout the underwater area of UXO 16.1. A wide range of habitat types occur, including, in 
order of highest to lowest percent cover, seagrass, coral reef and colonized pavement (low relief solid carbonate 
rock), sand colonized with macroalgae, coral reef and colonized bedrock (exposed bedrock contiguous with the 
shoreline), and bare sand (Figure 1-6). The greatest density and diversity of hard and soft coral occurs within the 
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coral reef and colonized pavement habitat in the northern half of the UXO 16.1 area. A list of aquatic species 
identified is provided in Appendix A. 
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Figure 1-3
SWMU 4 and UXO 16 Site Location Map
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Figure 1-4
UXO 16.1 Site Investigation Results
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SECTION 2 

Summary of Remedial Investigation Field 
Investigations 
This section describes the approach and methodology of the field investigation activities conducted as part of the 
RI at UXO 16.1. Because the SI and ESI activities are discussed in the ESI Report (CH2M, 2016a), the reader is 
referred to this report for the associated discussion. As documented in the UXO 16 OU1 ESI SAP, the visual 
transects and instrument‐aided surveys that were performed were based upon the likely exposure of potential 
receptors and in such a way as to ensure threatened corals and other sensitive species and habitats were avoided 
and not damaged. As discussed in Section 3.2.3 of the ESI Report, underwater quality control was also conducted 
to verify metal object detection performance along survey transects. Twenty percent of the first 10 transects were 
re‐surveyed by a different munitions response diver, followed by 10 percent quality control (QC) coverage of 
subsequent lots of 10. A QC failure within a transect would have occurred if an MEC item or metallic object equal 
to or greater than a 20‐mm projectile in size was detected by the different munitions response diver; no QC 
failures occurred during the entire survey. The findings from the SI and ESI activities that are pertinent to the RI 
are included in the nature and extent of MEC discussion in Section 4 of this RI Report.  

Specific details of the RI sampling rationale and objectives are presented in the UXO 16 Adjacent to Solid Waste 
Management Unit 4 Remedial Investigation Sampling and Analysis Plan (CH2M, 2016b). In accordance with the 
SAP, surface water sampling was not warranted due to: 1) the significant capacity and movement of ocean water, 
2) low concentrations of munitions constituents observed in the terrestrial and lagoon environments, 3) low 
quantity of munitions‐related items identified in the SI and ESI (relative to the size of the UXO 16.1 study areas), 
and 4) that detections of munitions constituents are anticipated to be limited to the immediate vicinity of 
corroded or breached munitions, as documented in various studies (Lotufo et. al., 2013, and Rosen and Lutofo, 
2010). All activities were conducted using unexploded ordnance (UXO) personnel support. Supplemental 
qualitative observations of aquatic organisms were also performed. Agency oversight was conducted by EPA, 
PREQB, and USFWS and split sediment samples were collected by EPA.  

2.1 Sediment Sample Collection and Analysis 
Sediment sampling at UXO 16.1 was conducted from July 16 through 21, 2016, which focused on areas with the 
highest potential for contamination (explosives and inorganics), comprising locations where DMM/MPPEH were 
previously identified, higher densities of MD, and depositional areas, as well as in areas that provide appropriate 
spatial coverage to adequately assess the nature and extent of chemical contamination, if present. Background 
sediment samples were also collected for analysis of inorganics to help distinguish inorganics present as a result of 
background or non‐site‐related influence from those potentially present due to releases from munitions. These 
locations were jointly selected by the Navy, EPA, PREQB, PRDNER, and USFWS. 

Sediment sample locations at UXO 16.1 are shown in Figure 2-1, and background locations are shown in Figure 2-
2. Table 2-1 provides sample specific details such as location coordinates, water depth, sediment sample depth, 
and general descriptions of habitat type and collected sediment characteristics. In total, 21 sediment samples (0‐6 
inches) were collected from UXO 16.1, and 16 sediment samples (0‐6 inches) were collected from the background 
area. The 16 background samples were composed of 8 samples collected from seagrass habitat, and 8 samples 
from bare sand habitat, which are the two primary habitat types at UXO 16.1 and correspond to the habitat types 
where UXO 16.1 samples were collected.  

Sampling locations were identified by boat using a hand‐held Trimble global positioning system (GPS) unit with 
sub‐meter accuracy. A weighted line with surface float was lowered to temporarily mark each targeted location. 
This was followed by an underwater inspection by munitions divers who swept the location with an all metals 
detector to an approximate 25‐foot radius to verify that intrusive sampling could be safely conducted. No metallic 
anomalies were found at any location within UXO 16.1 or the background area. The munitions divers then 
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installed a 12‐inch orange plastic screw with an attached short line (2 to 3 feet) and plastic float to mark the 
location for the sample collection team, and removed the temporary weighted line. In two instances, the sample 
marker was placed away from the targeted location due to the presence of rock substrate and lack of sediment at 
the targeted location; location SD‐15 was moved approximately 100 feet further offshore (west) to the nearest 
sand location, and location SD‐12 was moved approximately 50 feet southeast to the nearest sand patch in the 
aggregate reef habitat.  

Prior to sample collection, scientific divers inspected the marked location for any federally listed coral species at 
or in close proximity that could be damaged during diver sampling activities; none were present. Scientific divers 
collected each sediment sample using a dedicated 3‐inch diameter, 6‐inch long, clear polycarbonate tube hand 
pushed into the sediment until flush with the sediment surface. A plastic cap was then pressed onto the top of the 
tube, a large decontaminated stainless steel spoon was used to reach the bottom of the tube and carefully lift it 
out of the substrate while containing the collected sediment, and then the bottom of the tube was capped off 
with a plastic cap. The number of tubes collected at each station was adjusted to meet volume requirements for 
native samples, quality control samples, and EPA split samples, as appropriate. Representative photos of the 
sampling process are provided in Appendix B. In some instances, the sediment was less than 6 inches deep due to 
underlying rock; actual sediment sample depths are noted in Table 2-1. Sediment cores were brought to the 
support boat where the designated sample custodian immediately processed the sample material by generally 
describing the material, photographing (see Appendix B), homogenizing, allowing EPA split samples to be taken 
where desired, and containerizing and preserving the samples for transport from boat to the field office, where 
they were packed and shipped to the analytical laboratory.  

Sediment samples from UXO 16.1 were analyzed for explosives, inorganics, grain size, potential of hydrogen (pH), 
total organic carbon (TOC), oxidation‐reduction potential (ORP), and acid volatile sulfides/simultaneously 
extracted metals (AVS/SEM). Background samples were analyzed for inorganics, grain size, pH, TOC, and ORP. All 
sediment samples collected by the Navy were submitted for analysis to APPL, Inc. of Clovis, California (explosives, 
inorganics, pH, TOC), ALS of Kelso, Washington (ORP, AVS/SEM), and Test America Laboratories, Inc. of Burlington, 
Vermont (grain size).  

Agency oversight of the underwater sampling activities was conducted at UXO 16.1 on July 19 and 20, 2016 (see 
photos, Appendix B). Agency representatives included those from EPA, PREQB, and USFWS, who were onsite in a 
separate observation boat. To support agency review, while two scientific divers conducted the sediment 
sampling a third scientific diver operated an underwater camera to provide live feed video to the observation 
boat (where water depth permitted) where a large television allowed agency personnel to view sampling 
operations real‐time. The scientific dive team also had dive masks linked to an underwater communication system 
to allow for questions or suggestions to be passed from agency observers directly to the sampling team if desired. 

EPA obtained split samples from the 10 sediment samples collected from UXO 16.1 on July 19 and 20, 2016 (Table 
2-1). These samples were analyzed by EPA for explosives and inorganics. 

2.1.1 Data Validation 
Field samples and their corresponding analytical tests were recorded on chain‐of‐custody forms for submission to 
the laboratory. Chain‐of‐custody entries were checked to verify that all designated samples were collected and 
submitted for the appropriate analyses. Analytical results for samples collected by the Navy were validated by an 
independent, third‐party validator, Environmental Data Services, Inc., which produced a data validation report 
(Appendix C). EPA split samples were validated and reported by TechLaw, Inc., which produced a data validation 
report (Appendix D). 

In addition to data validation of laboratory data, a Data Quality Evaluation (DQE) was performed on all of the 
analytical data collected by the Navy; precision, accuracy, representativeness, completeness, and comparability 
were met for the Navy’s analytical data (Appendix E). The validated analytical data for samples collected by the 
Navy from UXO 16.1 are provided in Appendix F. 
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Station ID
Station ID 
(abbrev.)

Sample ID
Sample 

Date/Time

Sedient 
Sample 
Depth 

(inches)

EPA Split 
Sample 

Collected

Station 
Water 
Depth 
(feet)

Zone Easting Northing Sediment Description Habitat Description

UXO 16 OU 1 Sediment Samples

VW‐UXO16‐SDSW01 SD‐01 VW‐UXO16‐SD01‐000H 7/18/16 11:10 0‐6" 16 20 Q 227725 2002522
Light to dark gray , predominantly fine to medium grained sand, shell 
fragments, some coarse grained sand.

Patchy (10 to <50% cover) macroalgae (Halilmeda  spp.) and patchy (10 to <30 % cover) 
seagrass (Halodule wrightii ).

VW‐UXO16‐SDSW02 SD‐02 VW‐UXO16‐SD02‐000H 7/20/16 9:59 0‐6" X 10 20 Q 227839 2002725 Dark gray fine grained sand with silt, shell fragments common, sulfur odor.
Colonized pavement with sand channels. Sampled in sand channel immediately 
adjacent to pavement.

VW‐UXO16‐SDSW03 SD‐03 VW‐UXO16‐SD03‐000H 7/18/16 12:01 0‐6" 22 20 Q 227605 2002816 Light to dark gray, fine to medium grained sand, shell fragments common.
Bare sand sampled. Nearby patchy (10 to <30 % cover) seagrass (Halodule wrightii ) 
which quickly grades to 100% cover Thalassia testudinum.

VW‐UXO16‐SDSW04 SD‐04 VW‐UXO16‐SD04‐000H 7/16/16 10:38 0‐4" 8 20 Q 227755 2002852 Not described in logbook.
Bare sand sampled. At edge of mixed bed of macroalgae and seagrass (Thalassia 
testudinum ), >90% cover. Contacted hard bottom below about 4 inches.

VW‐UXO16‐SDSW05 SD‐05 VW‐UXO16‐SD05‐000H 7/16/16 12:28 0‐6" 4 20 Q 227878 2002892 Not described in logbook. 100% cover seagrass bed. Mix of Thalassia testudinum  and Syringodium filiforme.

VW‐UXO16‐SDSW06 SD‐06 VW‐UXO16‐SD06‐000H 7/16/16 12:59 0‐6" 5 20 Q 227868 2002977 Soft sand Bare sand. Near beach.

VW‐UXO16‐SDSW07 SD‐07 VW‐UXO16‐SD07‐000H 7/20/16 11:09 0‐6" X 7 20 Q 227839 2003004
Brown and dark gray, fine grained sand with silt. Coral skeleton fragments 
common up to 4 inches. Shell fragments common.

Bare sand. Near beach. Abundant dislodged sargassum clumps shifting over sediment 
surface in area.

VW‐UXO16‐SDSW08 SD‐08 VW‐UXO16‐SD08‐000H 7/19/16 15:05 0‐4" X 10 20 Q 227708 2003003
Brown, medium to coarse grained sand, shell fragments common, 
subangular 2‐inch coral skeleton fragments.

Colonized pavement area. Sample collected from small depression (~ 2 feet diameter) 
containing coarse sand and coral rubble. Sediment averages 3 inches deep. General 
area contains no sediment, just solid carbonate rock colonized by various macroalgae, 
hard corals, and gorgonians.

VW‐UXO16‐SDSW09 SD‐09 VW‐UXO16‐SD09‐000H 7/19/16 13:10 0‐3" X 15 20 Q 227711 2002891 Dark gray silty fine grained sand, minor shell fragments and shells. Macroalgae (~90% cover), predominantly Halimeda  spp. Refusal at 3 inches.

VW‐UXO16‐SDSW10 SD‐10 VW‐UXO16‐SD10‐000H 7/16/16 11:48 0‐4" 16 20 Q 227686 2002930 Not described in logbook.

Colonized pavement area. Sample collected from depression about 2 x 4 feet, 
surrounded by exposed hard bottom. Sediment averages 4 inches deep in center. 
General area contains no sediment, just solid carbonate rock colonized by various 
macroalgae and soft corals.

VW‐UXO16‐SDSW11 SD‐11 VW‐UXO16‐SD11‐000H 7/19/16 14:30 0‐6" X 12 20 Q 227549 2003094
Brown and dark gray, fine to medium grained sand, shell fragments 
common.

Bare sand.

VW‐UXO16‐SDSW12 SD‐12 VW‐UXO16‐SD12‐000H 7/20/16 12:55 0‐6" X 10 20 Q 227537 2003191
Brown and dark gray, fine to coarse sand, shell fragments common. 
Subangular grains.

Sand area within edge of aggregate patch reef area. Colonized rocks containing diverse 
hard and soft corals. There was hard rock and no sediment at targeted location; moved 
location approximately 50 feet southeast to nearest sand patch.

VW‐UXO16‐SDSW13 SD‐13 VW‐UXO16‐SD13‐000H 7/19/16 11:20 0‐6" X 29 20 Q 227255 2003099
Gray to dark gray, fine grained sand with silt. Shell fragments, seagrass 
roots, sulfur odor, some medium grained sand.

100% cover seagrass bed. Mix of Thalassia testudinum  and Syringodium filiforme.

VW‐UXO16‐SDSW14 SD‐14 VW‐UXO16‐SD14‐000H 7/18/16 14:35 0‐4" 12 20 Q 227134 2003451 Brown, medium to coarse sand, some shell fragments, subangular.

Colonized pavement area. Sample collected from shallow depression about 2 x 2 feet, 
surrounded by exposed hard bottom. Sediment averages 4 inches deep in center. 
General area contains no sediment, just solid carbonate rock colonized by patchy 
macroalgae and soft corals.

VW‐UXO16‐SDSW15 SD‐15 VW‐UXO16‐SD15‐000H 7/18/16 14:05 0‐6" 6 20 Q 227237 2003570 Dark gray, fine to medium grained sand, some shell fragments, sulfur odor.

Sand area, located at transition between nearshore rock/boulder zone and offshore 
dense seagrass. Targeted location contained only rock and boulders and no sediment; 
location moved approximately 100 feet west to nearest sediment location.

VW‐UXO16‐SDSW16 SD‐16 VW‐UXO16‐SD16‐000H 7/19/16 9:40 0‐6" X 12 20 Q 227175 2003615
Dark gray, fine grained sand, root fragments, minor shell fragments, sulfur 
odor.

100% cover seagrass bed. Mix of Thalassia testudinum  and Syringodium filiforme.

UTM Coordinates
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VW‐UXO16‐SDSW17 SD‐17 VW‐UXO16‐SD17‐000H 7/20/16 10:58 0‐6" X 7 20 Q 227887 2002961
Brown and gray, fine to medium grained sand with silt, shell fragments 
common.

Bare sand. Near beach.

VW‐UXO16‐SDSW18 SD‐18 VW‐UXO16‐SD18‐000H 7/16/16 12:42 0‐6" 4 20 Q 227904 2002922 Not described in logbook.
Bare sand, but at immediate edge of patchy seagrass (Syringodium filiforme ), about 
90% coverage.

VW‐UXO16‐SDSW19 SD‐19 VW‐UXO16‐SD19‐000H 7/20/16 12:28 0‐6" X 4 20 Q 227853 2002819
Brown and dark gray, fine to coase sand, shell fragments, root fragments, 
subangular grains.

100% cover seagrass bed. Predominanly Thalassia testudinum  with small mix of 
Syringodium filiforme . Immediately adjacent to shallow rock/boulder ledge.

VW‐UXO16‐SDSW20 SD‐20 VW‐UXO16‐SD20‐000H 7/18/16 12:42 0‐6" 7 20 Q 227931 2002546
Light to dark gray, fine to medium grained sand, some shell fragments, 
roots, sufur odor.

100% cover seagrass bed. Predominanly Syringodium filiforme  with  mix of Thalassia 
testudinum.

VW‐UXO16‐SDSW21 SD‐21 VW‐UXO16‐SD21‐000H 7/16/16 13:57 0‐3" 3 20 Q 227293 2003375 Not described in logbook.
Rock/boulder zone along shoreline. Sediment collected from shallow sand pocket 
within the rocky area. 

Background Sediment Samples

VW‐UXO16‐SDSW22 SD‐22 VW‐UXO16‐SD22‐0716 7/21/16 9:50 0‐6" 12 20 Q 231569 2001048 Sandy, dark grey, fine grain with brown sand, loose sand not compacted. Bare sand.

VW‐UXO16‐SDSW23 SD‐23 VW‐UXO16‐SD23‐0716 7/21/16 10:14 0‐6" 11 20 Q 231115 2001000 Coarse sand, channel full of sand.
Bare sand, at edge of sparsely colonized rock/boulder area; some seagrass (Thalassia 
testudinum ) nearby.

VW‐UXO16‐SDSW24 SD‐24 VW‐UXO16‐SD24‐0716 7/21/16 11:30 0‐6" 12 20 Q 230018 2001370 Dark grey with brown coarse sand with shell fragments. Bare sand.

VW‐UXO16‐SDSW25 SD‐25 VW‐UXO16‐SD25‐0716 7/21/16 11:35 0‐6" 11 20 Q 230021 2001383 Dark grey almost black coarse sand with shell fragments and stone. Bare sand.

VW‐UXO16‐SDSW26 SD‐26 VW‐UXO16‐SD26‐0716 7/21/16 12:20 0‐6" 12 20 Q 228887 2001661 Grey and portion of brown sand fine to coarse with fragments of shell. Bare sand, in sand channel along edge of aggregate reef.

VW‐UXO16‐SDSW27 SD‐27 VW‐UXO16‐SD27‐0716 7/21/16 12:25 0‐6" 14 20 Q 228875 2001649 Brown coarse sand with shells. Bare sand, in sand channel along edge of aggregate reef.

VW‐UXO16‐SDSW28 SD‐28 VW‐UXO16‐SD28‐0716 7/21/16 13:36 0‐6" 10 20 Q 228339 2002034
Fine sand, brown mostly with dark grey sand , loose sand, fragment of 
shells.

Bare sand, along edge of sparsely colonized pavement.

VW‐UXO16‐SDSW29 SD‐29 VW‐UXO16‐SD29‐0716 7/21/16 13:40 0‐6" 10 20 Q 228336 2002046
Dark grey, medium size grain mixed with brown sand, shells, fragments of 
rock found.

Bare sand, along edge of sparsely colonized pavement.

VW‐UXO16‐SDSW30 SD‐30 VW‐UXO16‐SD30‐0716 7/21/16 10:15 0‐6" 10 20 Q 231110 2000999 Compact coarse sand.
100% cover seagrass bed. Predominanly Thalassia testudinum  with mix of 
Syringodium filiforme .

VW‐UXO16‐SDSW31 SD‐31 VW‐UXO16‐SD31‐0716 7/21/16 10:30 0‐6" 10 20 Q 231099 2000995 Dark grey, compact fine sand with sea grass.
100% cover seagrass bed. Predominanly Thalassia testudinum  with mix of 
Syringodium filiforme .

VW‐UXO16‐SDSW32 SD‐32 VW‐UXO16‐SD32‐0716 7/21/16 11:15 0‐6" 10 20 Q 230033 2001364 Dark grey with brown fine grain sand with seagrass in it.
100% cover seagrass bed. Predominanly Thalassia testudinum  with mix of 
Syringodium filiforme .

VW‐UXO16‐SDSW33 SD‐33 VW‐UXO16‐SD33‐0716 7/21/16 11:20 0‐6" 11 20 Q 230025 2001361 Dark grey with brown fine grain sand with seagrass. 100% cover seagrass bed. Predominanly Syringodium filiforme , about 100%.

VW‐UXO16‐SDSW34 SD‐34 VW‐UXO16‐SD34‐0716 7/21/16 12:30 0‐3" 5 20 Q 228922 2001777 Dark grey with brown fine sand with seagrass.
100% cover seagrass bed. Predominanly Halodule wrightii  with some Thalassia 
testudinum . Adjacent and shallow underlying pavement.

VW‐UXO16‐SDSW35 SD‐35 VW‐UXO16‐SD35‐0716 7/21/16 12:35 0‐4" 11 20 Q 228921 2001784
Dark grey, almost black, with brown sand fines with seagrass and some 
stones and shells.

100% cover seagrass bed. Mix of Halodule wrightii  and Thalassia testudinum .  
Adjacent and shallow underlying pavement.

VW‐UXO16‐SDSW36 SD‐36 VW‐UXO16‐SD36‐0716 7/21/16 13:35 0‐4" 10 20 Q 228336 2002056 Fine grey sand combined with brown sand. Mostly brown with seagrass.
100% cover seagrass bed. Predominanly Thalassia testudinum . Adjacent and shallow 
underlying pavement.

VW‐UXO16‐SDSW37 SD‐37 VW‐UXO16‐SD37‐0716 7/21/16 13:38 0‐3" 7 20 Q 228331 2002042
Fine brown sand with a portion of grey sand. Compacted, fragments of 
shells and seagrass.

100% cover seagrass bed. Predominanly very short growing Thalassia testudinum . 
Adjacent and shallow underlying pavement.
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SECTION 3 

Physical Characteristics  
This section presents an evaluation of the physical characteristics pertaining to the offshore features and geology 
and hydrology associated with UXO 16.1 and a brief discussion of the ecological characteristics found within the 
site. The physical characteristics influence the fate and transport of constituents in environmental media as well 
as the media themselves. The physical and ecological characteristics also support the Human Health and 
Ecological Risk Assessments. 

3.1 Physical Setting 
This subsection summarizes the physical setting of UXO 16.1 and associated surroundings. 

3.1.1 Wind 
Vieques lies along the northern edge of the Trade Wind belt that circles the globe from east to west. Locally, these 
surface winds are associated with the mid‐latitude high‐pressure cell, whose center is periodically displaced along 
the Bermudas‐Azores latitude band. This clockwise rotating, high surface pressure system generates easterly 
winds over the Caribbean. The wind direction varies from northeast to southeast, depending on the season, but is 
predominantly from the east all year round. In the winter months, easterly and northeasterly 10 to 15‐knot winds 
are typical. In the summer, the typical wind is from the east at 5 to 10 knots. The western location of UXO 16.1 is 
typically protected from prevailing winds. Typical local wind directions at UXO 16.1 are easterly and southeasterly 
with wind speeds averaging between 10 and 12 knots.  

3.1.2 Bathymetry 
The bathymetry around Vieques differs markedly between the north and south shore. North of the island, the 
seafloor is generally uniform and shallow, interrupted only by patch reefs and a sand and gravel shoal denoted as 
the Escollo de Arenas on the northwestern end of the island. The seafloor in this area slopes gently from the shore 
to a depth of approximately 50 feet, with a broad 80‐foot deep shelf that extends to the north and west. The 
south side of Vieques is characterized by numerous small inlets and lagoons, and a shore‐parallel coral reef at a 
depth of 50 to 65 feet approximately one to two miles offshore. South of the reef there is a steep slope where the 
seafloor drops abruptly to depths over 3,000 feet. The bathymetry to the east of the island features an 80 to 150 
foot depth transition between the shallow shelf on the north and the edge of the steep slope to the south.  

Depths within UXO 16.1 range from about 3 to 30 feet (Figure 1-3). The beach consists of soft non‐compacted 
sand with increased outcroppings of rocks moving westward. The inshore bottom type between 3 to 24 feet of 
water typically consists of 50 to 100% algae on rocky hard bottom with less than 10% coral reef, while farther 
offshore in 24 to 30 feet of water the bottom type is typically 50 to 100% seagrass cover with sandy bottom. 
Beyond the UXO 16.1 boundary, in 30 to 45 feet of water, bottom type transitions to 10 to 50% coral reef. 

3.1.3 Water Levels 
Water levels in Vieques are typically dominated by the tide. However, during storms, the storm surge would be 
the dominant component of high water levels.  

Throughout the northeastern Caribbean, tides exhibit a complex behavior. Along the south coast of Vieques the 
tide is principally diurnal (one cycle per day) while along the north coast the tide is semidiurnal (two cycles per 
day). The tide range along the coasts of Vieques is relatively small and on the order of 0.7 and 1.3 feet, 
respectively.  

3.1.4 Currents 
Current patterns in the Caribbean are highly variable, both spatially and temporally. This variability is a function of 
bottom topography, wind, and the tide. The general current pattern around Puerto Rico and the U.S. and British 
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Virgin Island archipelago is an east to west direction; these waters join the general western flow of the Caribbean 
Current towards the Yucatan Strait.  

Previous studies (GMI, 2005) have indicated that surface currents around Vieques are driven mainly by the 
prevailing trade winds. Prevailing surface currents at the eastern end of Vieques flow east to west at 
approximately 0.10 meter/second (0.20 knot) along the north and south coastlines. This is consistent with rule‐of‐
thumb estimates of two to three percent of the wind speed which would result in wind‐induced currents in the 
order of 0.20 to 0.45 knots for the typical 10 to 15‐knot easterly winds.  

The Vieques north and south shores are relatively broken and consist of a series of rocky headlands separating 
pocket beaches and bays. This particular coastal morphology is not conducive to the establishment of spatially 
and temporally constant wave‐induced longshore currents. Instead, longshore currents are a function of the 
specific bathymetry and wave conditions within bays and along pocket beaches. The tide is not expected to 
contribute significantly to the current given its relatively low range.  

The east to west wind‐induced current sets a longshore drift that moves suspended sediments in the same 
direction. At the northwest end of Vieques, just north of UXO 16.1, the convergence of the westward current with 
the northward currents along the Vieques Passage formed the Escollo de Arenas shoal. Currents within UXO 16.1 
are minimal (less than 0.20 knots) and are in line with the rule of thumb estimates of two to three percent of the 
wind speed. 

3.1.5 Waves 
The most frequent wave climate around Vieques consists of easterly waves generated by the trade winds. Deep‐
water waves due to the trade winds are in the order of 3 to 6 feet with periods in the range of 5 to 10 seconds. 
Windward facing coastlines are fully exposed to these waves, but the west coast of Vieques generally exhibits 
smaller waves. 

From November to February/March, winds are more predominant and stronger from the northeast, and 
therefore the northern coast of Vieques is more exposed to waves and the southern coast is protected. During 
these winter months, storms and cold fronts farther north produce stronger than usual 25 to 30‐knot winds from 
the northeast which can contribute to the generation of 10 to 11 foot waves with 12 to 16‐second waves that 
often reach Vieques. 

Similar to wind and currents, UXO 16.1 is generally protected from typical Vieques wave climate, with little to no 
shoaling or breaking. 

3.1.6 Meteorology 
The climate of Vieques is tropical‐marine. Temperatures are nearly constant at an annual average temperature of 
about 79 degrees Fahrenheit (°F), with August being the warmest month and February the coolest 
(Greenleaf/Telesca, 1984). Vieques lies directly in the path of the prevailing easterly trade winds that regulate the 
climate of Puerto Rico. The trade winds result in a rainfall pattern characterized by a dry season from December 
through July and a rainy season from August through November. Heavy precipitation may result from tropical 
storms from June to November, which is considered normal for this area of the Caribbean. The western part of 
the island, where UXO 16.1 is located, averages approximately 43 inches of rainfall per year (GMI, 2003).  

3.1.7 Coastal Geology and Topography 
The geology of Vieques is characterized by volcanic rocks generally overlain by alluvial deposits and limestone 
(Figure 3-1). Volcanic andesites of late Cretaceous age were deposited in a marine environment and intruded by a 
quartz‐diorite pluton of late Cretaceous to Eocene age (USGS, 1989).  

Much of the volcanic bedrock is exposed or near‐surface over much of the island, with exceptions where it is 
overlain by limestone of Tertiary age and alluvial, beach, and swamp deposits of Quaternary age. Limestone 
occurs only within portions of the north, south, and eastern parts of the island. Alluvial sedimentary deposits 
generally consist of a mixture of gravel, sand, silt, and clay from the weathering of bedrock and occur in valleys 
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and near the ocean. Geophysical surveys show that the alluvial deposits average about 30 feet in thickness and 
overlie bedrock composed of granodiorite and quartz diorite (USGS, 1989).  

The topography of western Vieques and the former NASD property is characterized by a series of rolling hills, 
peaks, small valleys that are intersected by a series of ephemeral stream drainage features (known locally as 
quebradas), and narrow, low lying coastal areas. The most elevated areas occur along a west to east axis near the 
center of the former NASD with the highest point being Mount Pirata, which has a maximum elevation of 987 feet 
above mean sea level (msl) (Figure 3-2). In general, the former NASD slopes gradually downward from the center 
of the island to the coastal areas, with the exception of the steep slopes in the vicinity of Mount Pirata. The 
ground elevation at SWMU 4 ranges from 50 meters (164 feet) above msl along a slope of Mount Pirata to sea 
level at Laguna Boca Quebrada and the Caribbean Sea.  

3.1.8 Coastal Surface Water Hydrology 
Surface water present on the former NASD consists of several lagoons (Kiani Lagoon complex) that occur within 
much of the northwestern corner of Vieques, and a series of intermittent streams (Figure 3-3). Currently, the 
inundated portion of Laguna Boca Quebrada encompasses an area of about 62 acres. Historically, the inundated 
area encompassed as much as about 73 acres when the lagoon was directly connected to the Caribbean Sea 
through an inlet on its western side. It is still indirectly linked to the Caribbean Sea through a broad connection at 
the northeastern part of the wetland where it connects to Laguna Kiani (Figure 3-3). Closing of the direct 
connection to the Caribbean Sea has resulted in increasing salinity which has, in turn, caused mangrove die‐off 
except around the edges and creation of an open water estuarine wetland setting. The former inlet was 
approximately 10 feet wide, 3 feet deep, and 75 feet long and provided relatively unimpeded tidal exchanges. 

Most of the streams on the former NASD are ephemeral, flowing only for a short period of time after precipitation 
events. Three regions display distinct differences in the surface water flow direction of the ephemeral streams at 
SWMU 4 (Figure 3-3). A number of these ephemeral streams drain surface water from Mount Pirata, to the 
northwest, into SWMU 4. In Region 1, surface water drains into a series of gently sloping ephemeral tributaries, 
trending generally to the northwest, away from Mount Pirata. In the northern part of this region, the tributaries 
drain north to northwest into Region 2 and Laguna Boca Quebrada. In the southern portion of this region, the 
tributaries drain westward through Region 3 and eventually drain into the ocean. 

3.1.9 Land and Water Use 
The proposed land use plan developed by USFWS for SWMU 4 includes an observation tower, parking lots, and 
associated trails for nature observation and other recreational activities, including hunting, hiking, birdwatching, 
and picnicking (Figure 3-4). Additionally, the beaches are monitored to preserve sea turtle nesting habitats. While 
there is no specific plan for UXO 16.1, it is possible it will be used for recreational activities such as wading, 
swimming, snorkeling, diving, boating, and fishing, and for underwater studies and restoration activities by 
natural resource workers and volunteers, especially once SWMU 4 is formally opened to the public.  

3.2 Environmental and Ecological Setting 
The description of the offshore environmental setting is based primarily on environmental and biological data 
gathered during the RI and prior underwater investigations. The offshore 200‐acre environment within UXO 16.1 
includes bare sand, sand/macroalgae beds, seagrass beds, and coral reef/colonized hard bottom. These habitats 
are illustrated in Figure 1-6.  

Bare Sand 
A large area of predominantly bare sand occurs near the confluence of the main quebrada at SWMU 4 and 
UXO 16.1. The mouth of the quebrada is typically blocked by an accumulation of beach sand, though it is apparent 
that historically, likely during large storm events, this blockage is temporarily opened or topped such that a deltaic 
deposit of sand/sediment is present immediately offshore of the quebrada mouth. 
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Sand/Macroalgae 
The sand/macroalgae habitat type typically occurs in the transition zone between the nearshore reef habitats and 
offshore seagrass beds, and in pockets within the reef habitats. The most common macroalgae species in the 
project area include disk algae (Halimeda spp.), merman’s shaving brush (Penicillus spp.), hard fan algae (Udotea 
flabellum), soft fan alga (Avrainvillea nigricans), forked sea tumbleweed (Dictyota sp.), petticoat algae (Padina 
sp.), branching calcified algae (Amphiroa sp.), and turf algae (a multispecies, compact mix of small, typically 
filamentous algae attached to rocks, larger macroalgae, and seagrasses).  

Seagrass Beds 
Seagrasses occur predominantly in a large nearshore area along the south side, as well as much of the deeper 
offshore area along the western side of UXO 16.1. Four species of seagrass were observed: turtle grass (Thalassia 
testudinum), shoal grass (Halodule wrightii), manatee grass (Syringodium filiforme), and paddle grass (Halophila 
decipiens). The more dominant grasses include mixed, dense stands of turtle grass and manatee grass. Areas of 
monospecific paddle grass occurred at the northern fringes of the turtle grass/manatee grass beds, typically 
extending into the bare sand area near the quebrada. Shoal grass was rarely observed, and only in low 
abundance. 

In general, fish were infrequently observed in the seagrass habitat, though several species are likely to occur 
there. Several blackear wrasse (Halichoeres poeyi) were observed within the dense turtle grass. A large school of 
anchovies was frequently observed in the nearshore seagrass beds on the south side of the site, which typically 
attracted foraging brown pelicans and terns. Sparse schools of cero mackerel were seen passing through the 
seagrass and sandy bottom areas.  

Various invertebrates were observed in the seagrass areas. Representative species include rock boring urchin 
(Echinometra lucunter), sea cucumber (Holothuria sp.), West Indian sea egg (Tripneustes ventricosus), stiff pen 
shell (Atrina rigida), brittle star (Ophiocoma wendti), and queen conch (Strombus gigas).  

Coral Reef and Colonized Hard Bottom 
Reefs and colonized hard bottom occur across most of the nearshore area of UXO 16.1. Hard bottom substrate 
includes pavement, which is a low relief, solid carbonate rock and is the dominant hard bottom type in UXO 16.1, 
occurring along most of the UXO 16.1/SWMU 4 shoreline and extending out to approximately 200 feet offshore in 
some areas. Bedrock outcrops also occur along the southern shoreline. 

A very diverse community of hard corals, soft corals, and macroalgae occurs in this habitat type. Representative 
hard corals observed include brain corals (Pseudodiploria strigosa and P. clilvosa), boulder corals (Montastrea 
cavernosa, Orbicella annularis [threatened], and O. faveolata [threatened]), finger coral (Porites porites), mustard 
hill coral (P. astreoides), and massive starlet coral (Siderastrea siderea). Fire corals (Millepora alcicornis and M. 
complanata) are prevalent throughout the reefs. Staghorn coral (Acropora cervicornis), elkhorn coral (A. palmata), 
and pillar coral (Dendrogyra cylindrus), all threatened species, occur sporadically in the reefs, primarily within the 
more developed reefs in the northern half and extreme southern end of the site.  

There were a few dead specimens of elkhorn coral and other coral species observed throughout the area, though 
it was apparent these were not recent occurrences. A variety of environmental factors have affected corals in the 
Caribbean and likely those within UXO 16.1, including damage from hurricanes and bleaching events; the most 
recent significant bleaching occurred in 2005. Coral diseases are also responsible for some coral loss in the area; 
diseased starlet coral (Siderastrea sp.) and brain coral (Colpophyllia sp.) were observed. 

Soft corals are common throughout much of the hard bottom habitat. Representative species include corky sea 
finger (Briareum asbestinum), sea fans (Gorgonia flabellum and G. ventalina), sea rods (Plexaura flexuosa and 
Plexaurella spp.), and white encrusting zooanthids (Palythoa caribbaeorum). 

Macroalgae growth occurs across most open hard bottom substrates and amongst corals on the reefs. Some 
common types include filamentous turf algae, red coralline algae (Jania sp.), and disk algae (Halimeda spp.).  
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A variety of sponges were observed, including loggerhead sponge (Spheciospongia vesparium), vase sponge 
(Ircinia campana), rope sponge (Amphimedon compressa), and volcano sponge (Svenzea sp.). 

The more common macroinvertebrates observed within the reef habitat were urchins, including the long spine 
urchin (Diadema antillarum) and rock boring urchin (Echinometra lucunter). Other less common reef species 
include spiny lobster (Panulirus argus), spider crab (Mithrax sp.), coral banded shrimp (Stenopus hispidus), and 
octopus (Octopus sp.). Sun anemones (Stoichactis helianthus) were observed in large localized colonies on or near 
the reefs attached to rock. 

A wide diversity of reef fish were observed, all of which are listed in Appendix A. The more common species 
included blue tang (Acanthurus coeruleus), doctorfish (Acanthurus chirurgus), banded butterflyfish (Chaetodon 
striatus), French grunt (Haemulon flavolineatum), bluestripped grunt (Haemulon sciurus), squirrelfish (Holocentrus 
adscensionis), yellowtail damselfish (Microspathodon chrysurus), dusky damselfish (Stegastes adustus), parrotfish 
(Scarus spp.), yellowtail snapper (Ocyurus chrysurus), and bluehead wrasse (Thalassoma bifasciatum). 

Marine Mammals 
Bottlenose dolphins (Tursiops truncatus) and a West Indian manatee (Trichechus manatus) were briefly observed 
within UXO 16.1 during the RI sampling. The fish and abundant seagrass in the project area may occasionally 
support these species, though UXO 16.1 is likely a very small fraction of their total foraging range.  

Rare, Threatened, and Endangered Species 
Fourteen federally listed species are known to occur or have the potential to occur on or near UXO 16.1 (Table 3-
1). Several of these species were observed during the RI sampling. These include five species of threatened corals 
(Acropora cervicornis, A. palmata, Dendrogyra cylindrus, Orbicella annularis, and O. faveolata), sea turtles (likely 
hawksbill and green sea turtles), and West Indian manatee. 

 



Table 3‐1
Federally Listed Species Occurring or Potentially Occurring at UXO 16.1
UXO 16.1 Remedial Investigation Report
Former NASD, Vieques, Puerto Rico

Scientific Name (Common Name) Federal Status

Corals

Staghorn coral (Acropora cervicornis) Threatened

Elkhorn coral (Acropora palmata) Threatened

Pillar coral (Dendrogyra cylindrus) Threatened

Lobed star coral (Orbicella annularis) Threatened

Mountainous star coral (Orbicella faveolata) Threatened

Boulder star coral (Orbicella franksi) Threatened

Rough cactus coral (Mycetophyllia ferox) Threatened

Reptiles and Amphibians

Chelonia mydas  (Green sea turtle) Threatened

Dermochelys coriacea  (Leatherback sea turtle) Endangered

Eretmochelys imbricata  (Hawksbill sea turtle) Endangered

Caretta caretta  (Loggerhead sea turtle) Threatened

Mammals

Trichechus manatus  (West Indian manatee) Endangered

Physeter macrocephalus  (Sperm whale) Endangered

Megaptera novaeangliae  (Humpback whale) Endangered

Source: Vieques Integrated Natural Resource Plan, Plan Years 2003 ‐ 2012
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SECTION 4 

Nature and Extent of Contamination 
This section presents an evaluation of the nature and extent of MEC and environmental media contamination at 
UXO 16.1. The nature and extent of MEC contamination is based on underwater transect surveys throughout UXO 
16.1 as part of the SI and ESI (Figures 1-4 and 1-5). As stated in Worksheets 10 and 11 in the RI SAP (CH2M, 
2016b) and demonstrated in Section 4.1, the data collected during the SI and ESI demonstrate the nature and 
extent of MEC were sufficiently delineated to adequately assess the associated explosive safety hazard consistent 
with the potential or planned land use and make final MEC remedy determinations for the site. Therefore, no 
additional geophysical or visual investigations for MEC were necessary to complete the RI. The nature and extent 
of potential munitions constituent contamination (explosives and inorganics) focused on areas within UXO 16.1 
with the highest potential for contamination, comprising locations where DMM/MPPEH were previously 
identified, higher densities of MD, and depositional areas, and in areas that ensured sufficient spatial 
characterization of the extent of potential munitions constituents contamination. These locations were jointly 
selected by the Navy, EPA, PREQB, PRDNER, and USFWS and documented in the RI SAP (CH2M, 2016b). The 
nature and extent of contamination provides fundamental information to the evaluation of contaminant fate and 
transport, risk assessment, and the evaluation and selection of remedial alternatives, as applicable. 

4.1 Munitions and Explosives of Concern 
The following subsections describe the findings of the MEC and munitions constituent investigation at UXO 16.1. 

4.1.1 Nature and Extent of MEC and other Munitions-Related Material 
The number of items recovered during the SI and ESI is summarized in Table 4-1. The locations of these items 
within each zone are illustrated in Figure 4-1. Details regarding the classification, sediment depth, and coordinates 
of all MEC/MD identified during the ESI are provided in Table 4-2.  

Three MPPEH were identified during the SI on the sediment surface at three locations within Zone A, comprising a 
20‐mm projectile, an expended M123 series photoflash cartridge base section, and a 40‐mm flare base section. 
Seventy‐two additional metallic anomalies (that were identified as non‐MEC/MPPEH) were identified during the SI 
in Zone A. They were left in place, so some may have been identified again during the subsequent ESI. 

During the ESI, only 3 DMM and 54 MD (posing no explosive hazard) were identified. All three DMM were 
photoflash cartridges, which is a pyrotechnic cartridge designed to produce a brief/intense illumination for low 
altitude nighttime photography. All DMM were located within approximately 50 to 350 feet offshore, and 
occurred one each in Zones A, B, and D. The majority of the MD were identified within Zone A (36 items) and 
Zone D (12 items), located the closest to the OB/OD areas and the mouth of the quebrada (ephemeral stream). 
Non‐munitions related debris (NMRD) was found in all zones (131 items). NMRD includes a wide range of cultural 
debris such as scrap metal, wire, cans, and fish/lobster trap parts, the majority of which were in Zone A (78 items). 
In addition, metallic signatures were detected below the investigation depth (beyond the investigation depth of 
12 inches below the sediment surface) within Zone A (25 detections) and Zone B (3 detections); however, based 
on the DMM/MD/NMRD percentage observed within the top foot of sediment, the number of these items 
estimated to be MEC is one or less.  

The nature and extent of munitions within UXO 16.1 is consistent with what is expected based on the CSM. The 
majority of the MEC and MD identified were located immediately offshore in Zones A and D, the nearest locations 
to the OB/OD areas and the mouth of the quebrada. No munitions were identified further offshore (within Zone E 
and seaward extents of Zones B, C, and D), which is consistent with sediment transport moving northwestward 
with the direction of the waves rather than from the beach to further offshore. The low quantities of munitions 
observed in Zone B suggest that northwestward transport of munitions has occurred, but is minimal. This is 
consistent with the benign wave environment and dominance of coral reef habitat throughout Zone B (Figure 1-
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6). The findings indicate that munitions have not been transported outside of the UXO 16.1 site boundary or is 
anticipated due to the lack of MD discovered near and along the site boundary.  

The DMM/MD showed significant signs of corrosion and heavy encrustation, the latter of which suggest they have 
been relatively immobile. Munitions casings primarily composed of aluminum (such as photoflash cartridges, flare 
base sections, etc.) showed less signs of corrosion as compared to the munitions casings composed primarily of 
steel and iron (i.e., 20‐mm projectiles). Although a higher quantity of munitions (primarily 20‐mm projectiles) and 
munitions‐related debris was identified within the terrestrial environment of SWMU 4, the fact that most items 
found on land were 20‐mm projectiles and the corrosive ocean environment are the likely reasons that so few 
items are present offshore of SWMU 4. 

No MEC or MD were identified in the ocean near the former lagoon connection with Laguna Boca Quebrada; 
therefore, the potential for transport of munitions from the lagoon into the ocean is likely negligible. 

Table 4-1 provides an estimate of the number of MEC below the investigation depth of 12 inches. Based on the 
type of MEC found during the SI and ESI, the low quantity of MEC likely present within UXO 16.1 based on the 
SI/ESI findings, and the relatively low‐energy environment (i.e., benign wave conditions), deeper burial of MEC 
within UXO 16.1 is expected to be minimal. 

4.1.2 Background Sediment Sampling Results 
This subsection discusses the results of the background sediment sampling analytical results. Constituents 
detected are summarized in Table 4-3, and a statistical evaluation is provided in Table 4-4. Sediment physical 
parameters are summarized in Table 4-5. 

In total, 16 sediment samples (not including quality assurance [QA]/QC samples) were collected throughout the 
background area (Table 4-3), 8 from sand habitat and 8 from seagrass habitat. A total of 23 inorganics were 
analyzed, 18 of which were detected. Beryllium, cadmium, hexavalent chromium, lead, and nickel were not 
detected. Statistical tests were performed to evaluate whether there are shifts of central tendency values 
between the sand and seagrass habitat data sets. Based on the results of the Shapiro‐Wilk test of normality, data 
for many metals were determined to fit a normal distribution (alpha=0.05); therefore, in addition to the non‐
parametric central tendency test (Wilcoxon rank‐sum test), parametric central tendency tests (equal variances t‐
test, Student’s t‐test, and unequal variances t‐test [Welch’s t‐test]) were performed. The results of parametric 
central tendency tests identified copper and manganese as having statistically significant differences in the central 
tendency values between the two data sets. Therefore, separate background 95% upper tolerance limit (UTL) with 
95% coverage (UTL95‐95) values for each habitat type were calculated (Table 4-4).  

The concentration data in each data set were evaluated for potential statistical outliers. Statistical outlier tests 
and graphical results suggest the possible presence of a few mild outliers. However, EPA recommends that 
statistical outliers generally not be removed unless some basis for a likely error or discrepancy can be identified. 
Because the evaluation did not indicate the outliers warranted removal, no concentration data were excluded 
from the data sets. For the inorganics that contained less than four detections, statistical analysis was not 
performed. 

Mean physical parameter measures were mostly comparable between sand and seagrass habitats (Table 4-5). 
Grain size was predominantly sand in each, ranging from 90.3 to 90.8 percent. The pH ranged from 8.23 to 8.49 
standard units. Redox ranged from ‐7.1 to 17.7 millivolts (mV). TOC was about three times higher in seagrass 
habitat (8,925 milligrams per kilogram [mg/kg]) compared to sand habitat (3,021 mg/kg).  

4.1.3 Nature and Extent of Munitions Constituent Contamination 
This subsection discusses the results of the nature and extent of potential munitions constituents associated with 
sediment collected from UXO 16.1. Constituents detected are summarized in Table 4-6 along with comparisons to 
human health and ecological screening values and background. Locations with exceedances of screening values 
(and background for inorganics) are shown in Figure 4-2. 
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In total, 21 sediment samples (excluding QA/QC) were collected throughout UXO 16.1 (Table 2-1). A total of 23 
inorganics were analyzed, 21 of which were detected, which is as expected in the natural environment. A 
summary of human health and/or ecological screening value exceedances is provided as follows: 

Explosives 
No explosives were detected in sediment. 

Inorganics 
Antimony and arsenic were the only two inorganics detected above a screening value, described as follows: 

• While numerically an exceedance, the antimony detections in 2 of 21 sediment samples were essentially at 
the ecological screening value (ESV) of 2.0 mg/kg (i.e., 2.1 mg/kg in sample SD01 and 2.2 mg/kg in sample 
SD15). These two samples were in widely separated locations and in areas where no munitions related items 
were found. In addition, the UXO 16.1 sediment antimony concentrations (non‐detect to 2.2 mg/kg) are 
comparable to west Vieques soil background data representing soil types within SWMU 4 (Figure 3-1), from 
which runoff into nearshore waters occurs; antimony in these background soil types ranged from 0.35 to 
2.3 mg/kg (CH2M, 2002). Further, antimony is only in minute quantities within munitions (e.g., 0.01% of the 
total weight of a 20‐mm projectile) and the most common constituents found in munitions (i.e., iron, copper, 
aluminum, zinc) were detected in the sediment samples at similar concentrations to background. Based on 
this information, antimony in sediment is likely attributable to background and not associated with munitions‐
related items found in this operable unit. It should also be noted the antimony concentration detected in 
sample SD01 (2.1 mg/kg) was in the duplicate sample; the antimony concentration in the initial sample 
(1.5 mg/kg) was below the ESV. 

• Arsenic was detected in 1 of 21 sediment samples above background and the ESV and regional screening level 
(RSL) screening values. This single exceedance occurred in Zone A at SD08 at 11.4 mg/kg, just above the sand 
habitat background concentration of 8.39 mg/kg. Station SD08 represents an area of multiple recovered MD 
items; however, nearly all of the 10 other stations in Zones A and D represented areas with multiple 
recovered MD items, yet all had arsenic concentrations below background. Arsenic is not commonly 
associated with munitions and, if present, is only at trivial concentrations. As noted previously, the most 
common constituents found in munitions were detected in the sediment samples at similar concentrations to 
background. Therefore, arsenic in sediment is likely attributable to background (or a non‐site‐related source) 
and not associated with munitions‐related items found in this UXO site. 

4.1.4 EPA Split Sample Results 
EPA collected split analytical samples from 10 of the 21 sediment samples collected in UXO 16.1. EPA’s split 
analytical results are summarized as follows: 

• No explosives were detected. 

• EPA analyzed for 24 inorganics; the 23 inorganics analyzed in the Navy’s samples, plus mercury. Mercury was 
not a required analyte per the RI SAP (CH2M, 2016b). A comparison of inorganics data analyzed in the EPA 
split samples and the Navy’s samples is provided in Table 4-7.  

– Analytical results were highly comparable between the EPA split and Navy samples for all inorganics. 

– Antimony, mercury, selenium, and silver were not detected in EPA’s split samples. By comparison, 
beryllium and hexavalent chromium were not detected in the Navy’s samples. However, the detections of 
beryllium in EPA’s split samples (0.068 mg/kg – 0.082 mg/kg) were more than two orders of magnitude 
below the RSL screening value of 16 mg/kg (there is no ESV for beryllium). In addition, the single detection 
of hexavalent chromium in EPA’s split sample (0.28 mg/kg) is less than the RSL screen value of 0.3 mg/kg 
(there is not ESV for hexavalent chromium). 



TABLE 4‐1
Summary of SI/ESI Findings
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Zone DMM 1 MPPEH 2 MD NMRD 3 BD
A 1 3 36 78 25

B 1 ‐‐ 5 21 3

C 0 ‐‐ 1 9 0

D 1 ‐‐ 12 16 0

E 0 ‐‐ 0 7 0

Total 3 3 54 131 28

2 ‐ All 3 items were found during the SI.

3 ‐ The 72 metallic anomalies (non MEC/MPPEH) identified during the SI in Zone A  are 
not included. They were left in place and therefore potentially identified again during the 
ESI. 

DMM = Discarded military munitions

1 ‐ each a photoflash cartridge (pyrotechnic cartridge designed to produce a 
brief/intense illumination for low altitude night‐time photography), destroyed by 
detonation.

MD = Munitions debris (no explosive hazard)

NMRD = Non‐munitions related debris (e.g., scrap metal, wire, cans, fish/lobster trap 
parts). 

BD = Below investigation depth (>12 inches); based on DMM/MD/NMRD  percentage 
findings, the number of BD estimated to be MEC would 1 or less.

MPPEH ‐ munitions potentially presenting an explosive hazard.
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TABLE 4‐2
Summary of ESI Items Recovered

UXO 16.1 Remedial InvestigationReport
Former NASD, Vieques, Puerto Rico

Sediment
Database 

ID
Group Class

Depth 
(inches)

Demolition 
Required

Find Date Zone ‐ Transect X Y

87093 MD Scrap 0 None 2015‐04‐04 Zone A‐60 227725 2002931

87095 MD Scrap 10 None 2015‐04‐06 Zone A‐63 227736.54 2002886.93

87096 MD Scrap 0 None 2015‐04‐06 Zone A‐63 227687.96 2002927.06

87094 MD Scrap 0 None 2015‐04‐06 Zone A‐87 227757.46 2002852.92

87097 MD Scrap 0 None 2015‐04‐06 Zone A‐62 227721.3 2002910.42

87106 MD Scrap 0 None 2015‐04‐09 Zone A‐71 227872 2002881

87105 MD Scrap 0 None 2015‐04‐09 Zone A‐70 227877 2002902

87104 MD Scrap 3 None 2015‐04‐09 Zone A‐67 227878.25 2002939.36

87103 MD Scrap 6 None 2015‐04‐09 Zone A‐67 227877.22 2002942.83

87098 MD Scrap 6 None 2015‐04‐09 Zone A‐68 227883.03 2002910.41

87099 MD Scrap 6 None 2015‐04‐09 Zone A‐68 227872.67 2002934.85

87100 MD Scrap 2 None 2015‐04‐09 Zone A‐67 227878.12 2002940.19

87101 MD Scrap 2 None 2015‐04‐09 Zone A‐67 227879.8 2002935.47

87102 MD Scrap 6 None 2015‐04‐09 Zone A‐67 227878.12 2002940.19

87121 MD Scrap 2 None 2015‐04‐10 Zone A‐66 227880.56 2002952.04

87111 MD Scrap 2 None 2015‐04‐10 Zone A‐40 227831.14 2003018.47

87110 MD Scrap 2 None 2015‐04‐10 Zone A‐40 227829.2 2003020.48

87109 MD Scrap 5 None 2015‐04‐10 Zone A‐40 227861.41 2002994.54

87108 MD Scrap 4 None 2015‐04‐10 Zone A‐40 227854.17 2003000.07

87107 MD Scrap 4 None 2015‐04‐10 Zone A‐40 227825.01 2003024.16

87119 MD Scrap 4 None 2015‐04‐10 Zone A‐42 227881.63 2002962.05

87122 MD Scrap 4 None 2015‐04‐10 Zone A‐40 227855.83 2002998.51

87117 MD Scrap 6 None 2015‐04‐10 Zone A‐40 227878.5 2002980.67

87116 MD Scrap 2 None 2015‐04‐10 Zone A‐40 227851.49 2003002.06

87115 MD Scrap 2 None 2015‐04‐10 Zone A‐40 227820.7 2003027.2

87114 MD Scrap 2 None 2015‐04‐10 Zone A‐40 227826.33 2003022.81

87120 DMM Flares‐Pyrotechnics 8 Demo 2015‐04‐10 Zone A‐41 227836.83 2003005.91

87113 MD Scrap 2 None 2015‐04‐10 Zone A‐40 227833.69 2003016.87

87112 MD Scrap 1 None 2015‐04‐10 Zone A‐40 227839.36 2003012.13

87118 MD Scrap 0 None 2015‐04‐10 Zone A‐40 227822.34 2003025.95

87126 MD Scrap 3 None 2015‐04‐14 Zone A‐33 227711.02 2002988.94

87123 MD Scrap 2 None 2015‐04‐14 Zone A‐33 227749.75 2002957.31

87124 MD Scrap 1 None 2015‐04‐14 Zone A‐32 227714.48 2002995.03

87125 MD Scrap 2 None 2015‐04‐14 Zone A‐31 227702.47 2003013.22

87128 MD Scrap 0 None 2015‐04‐15 Zone A‐25 227648.87 2003021.67

87127 MD Scrap 4 None 2015‐04‐15 Zone A‐20 227669.15 2003049.96

87130 MD Scrap 0 None 2015‐04‐16 Zone D‐1 227567.04 2003065.67

87129 DMM Flares‐Pyrotechnics 0 Demo 2015‐04‐16 Zone D‐1 227538.75 2003093.6

87131 MD Scrap 6 None 2015‐04‐17 Zone D‐11 227603.64 2003029.63

87132 MD Scrap 0 None 2015‐04‐23 Zone B‐50 227506.53 2003234.72

87142 MD Scrap 0 None 2015‐04‐24 Zone D‐22 227699.45 2002933.44

87133 MD Scrap 6 None 2015‐04‐24 Zone D‐22 227699.57 2002933.72

87134 MD Scrap 1 None 2015‐04‐24 Zone D‐22 227691.43 2002941.94

87135 MD Scrap 0 None 2015‐04‐24 Zone D‐23 227664.04 2002947.21

87136 MD Scrap 3 None 2015‐04‐24 Zone D‐23 227652.28 2002960.05

87137 MD Scrap 3 None 2015‐04‐24 Zone D‐27 227648.01 2002944.04

87138 MD Scrap 10 None 2015‐04‐24 Zone D‐30 227708.05 2002865.13

87139 MD Scrap 3 None 2015‐04‐24 Zone D‐30 227695.03 2002878.02

87140 MD Scrap 0 None 2015‐04‐24 Zone B‐24 227321.87 2003370.5

87141 MD Scrap 0 None 2015‐04‐24 Zone B‐24 227265.32 2003389.85

87144 MD Scrap 0 None 2015‐05‐12 Zone A‐27 227743 2003009

87143 MD Scrap 2 None 2015‐05‐12 Zone A‐12 227570 2003115

87145 MD Scrap 0 None 2015‐05‐13 Zone C‐4 227838 2002742

87147 MD Scrap 2 None 2015‐05‐14 Zone B‐19 227143 2003470

Coordinates (UTM)
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TABLE 4‐2
Summary of ESI Items Recovered
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Sediment
Database 

ID
Group Class

Depth 
(inches)

Demolition 
Required

Find Date Zone ‐ Transect X Y

Coordinates (UTM)

87146 DMM Flares‐Pyrotechnics 2 Demo 2015‐05‐14 Zone B‐62 227526 2003205

87149 MD Scrap 0 None 2015‐05‐18 Zone A‐36 227725 2002952

87148 MD Scrap 0 None 2015‐05‐18 Zone A‐34 227692 2002994

DMM = Discarded military munitions

MD = Munitions debris (no explosive hazard)
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Table 4‐3
Background Sediment Analytical Results
UXO 16.1 Remedial Investigation Report
Former NASD, Vieques, Puerto Rico
Station ID
Sample ID
Sample Date
Chemical Name

Total Metals (MG/KG)
Aluminum 819 J 1,230 J 1,350 J 1,940 J 1,670 J 1,600 J 1,430 J 1,350 J 1,440 J
Antimony 0.25 U 0.27 U 0.24 U 0.25 U 0.24 U 0.15 J 0.26 U 0.26 U 0.25 U
Arsenic 2.6 3 3.2 3.7 3.7 4.9 6.8 4.8 3.2
Barium 5.5 6 3 2.8 3.9 4.2 3.2 4.6 5.2
Beryllium 0.25 U 0.27 U 0.24 U 0.25 U 0.24 U 0.26 U 0.26 U 0.26 U 0.25 U
Cadmium 0.1 U 0.11 U 0.096 U 0.098 U 0.096 U 0.11 U 0.1 U 0.1 U 0.1 U
Calcium 183,000 184,000 91,600 53,400 55,600 106,000 94,700 70,400 94,900
Chromium (hexavalent) 0.5 U 0.54 U 0.48 U 0.49 U 0.48 U 0.53 U 0.51 U 0.51 U 0.51 U
Chromium 4.3 4.8 4.1 5.4 2.6 4.9 6.7 3.4 3.4
Cobalt 0.48 0.46 0.47 1.2 0.66 1.5 1.9 0.77 0.66
Copper 3.4 J 3.6 J 2.6 J 3.6 J 4.6 J 4.5 J 4.4 J 4.1 J 3.9 J
Iron 3,000 2,610 2,290 15,100 3,910 12,500 22,200 10,800 5,870
Lead 1 U 1.1 U 0.96 U 0.98 U 0.96 U 1.1 U 1 U 1 U 1 U
Magnesium 8,560 9,520 6,710 4,050 4,670 5,760 5,840 4,540 6,150
Manganese 45.5 52.3 28.7 73.3 45.7 67 79.7 55 54.9
Nickel 0.57 U 0.71 U 0.83 U 1.2 U 0.75 U 0.95 U 1.4 U 0.84 U 0.93 U
Potassium 309 J 392 J 288 J 353 J 403 411 361 J 386 362 J
Selenium 0.13 U 0.13 U 0.12 U 0.12 U 0.12 U 0.24 J 0.13 U 0.13 U 0.13 U
Silver 0.078 J 0.083 J 0.079 J 0.06 U 0.06 U 0.082 J 0.087 J 0.033 J 0.048 J
Sodium 4,260 5,280 3,350 3,210 3,230 4,660 4,150 4,080 3,880
Thallium 0.06 U 0.07 U 0.06 U 0.06 U 0.06 U 0.096 J 0.036 J 0.06 U 0.06 U
Vanadium 11.5 J 10.6 J 10.8 J 60.8 J 15.5 J 45.7 J 79.4 J 38.8 J 21.6 J
Zinc 1.9 J 2.2 J 2.3 J 3.4 J 3.9 J 4.2 J 4 J 3.4 J 3.6 J

Notes:

J ‐ Analyte present, value may or may not be 
accurate or precise
J‐ ‐ Analyte present, value may be biased low, actual 
value may be higher

U ‐ The material was analyzed for, but not detected

MG/KG ‐ Milligrams per kilogram

Shading indicates detections

07/21/16 07/21/16 07/21/1607/21/16 07/21/16 07/21/16 07/21/16 07/21/16 07/21/16
VW-UXO16-SD27-0716 VW-UXO16-SD28-0716 VW-UXO16-SD29-0716VW-UXO16-SD22-0716 VW-UXO16-SD22P-0716 VW-UXO16-SD23-0716 VW-UXO16-SD24-0716 VW-UXO16-SD25-0716 VW-UXO16-SD26-0716

VW-UXO16-SDSW28 VW-UXO16-SDSW29VW-UXO16-SDSW27VW-UXO16-SDSW22 VW-UXO16-SDSW23 VW-UXO16-SDSW24 VW-UXO16-SDSW25 VW-UXO16-SDSW26
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Table 4‐3
Background Sediment Analytical Results
UXO 16.1 Remedial Investigation Report
Former NASD, Vieques, Puerto Rico
Station ID
Sample ID
Sample Date
Chemical Name

Total Metals (MG/KG)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium (hexavalent)
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

Notes:

J ‐ Analyte present, value may or may not be 
accurate or precise
J‐ ‐ Analyte present, value may be biased low, actual 
value may be higher

U ‐ The material was analyzed for, but not detected

MG/KG ‐ Milligrams per kilogram

Shading indicates detections

1,310 J 1,280 J 1,830 J 1,760 J 1,880 J 1,150 J 1,350 J 1,660 J 1,540 J
0.26 U 0.27 U 0.27 U 0.29 U 0.3 U 0.26 U 0.25 U 0.25 U 0.27 U

3.2 3.4 3 3.5 2.3 2.7 2.6 5.7 5.6
4.9 7.5 15 14.9 18.2 4.5 4.4 5.8 8.7

0.26 U 0.27 U 0.27 U 0.29 U 0.3 U 0.26 U 0.25 U 0.25 U 0.27 U
0.11 U 0.11 U 0.11 U 0.12 U 0.12 U 0.1 U 0.099 U 0.1 U 0.11 U

167,000 223,000 140,000 149,000 209,000 72,200 74,800 65,900 143,000
0.53 U 0.54 U 0.55 U 0.59 U 0.6 U 0.52 U 0.49 U 0.5 U 0.53 U

5.9 7.5 5.5 5.3 5.3 5.2 4.3 9.6 7.9
0.43 0.64 1.5 1.6 1.4 1.7 1.2 3.1 1.9

3.4 J 4.1 J 8.2 7.6 8.3 4.3 J 4.1 J 5.4 J 6.3 J
4,060 5,090 11,700 10,000 5,740 15,000 9,800 31,400 26,600

1.1 U 1.1 U 1.1 U 1.2 U 1.2 U 1 U 0.99 U 1.2 U 1.1 U
9,740 11,900 8,710 8,570 11,000 4,400 4,840 4,580 8,020

50.6 68.4 79.2 75 89.8 56.4 66 95.5 114
0.86 U 0.85 U 1.3 U 1 U 0.99 U 0.89 U 0.83 U 2 U 1.6 U
449 536 925 931 1,040 472 422 361 J 505

0.13 U 0.14 U 0.14 U 0.15 U 0.15 U 0.13 U 0.12 U 0.13 U 0.13 U
0.079 J 0.07 U 0.033 J 0.07 U 0.03 J 0.088 J 0.079 J 0.086 J 0.074 J
4,440 5,780 5,440 6,080 7,760 3,700 3,370 2,910 4,920

0.07 U 0.031 J 0.037 J 0.044 J 0.039 J 0.034 J 0.06 U 0.06 U 0.07 U
18.7 J 21.6 J 39.7 J 34.4 J 21.2 J 53 J 36.5 J 110 J 89.8 J

2.2 J 2.3 J 5.7 J 5.4 J 5.7 J 4 J 3.7 J 5 J 4.9 J

07/21/1607/21/16 07/21/16 07/21/16 07/21/16 07/21/16 07/21/16 07/21/16 07/21/16
VW-UXO16-SD32P-0716 VW-UXO16-SD33-0716 VW-UXO16-SD34-0716 VW-UXO16-SD35-0716 VW-UXO16-SD36-0716 VW-UXO16-SD37-0716VW-UXO16-SD30-0716 VW-UXO16-SD31-0716 VW-UXO16-SD32-0716

VW-UXO16-SDSW34 VW-UXO16-SDSW35 VW-UXO16-SDSW36 VW-UXO16-SDSW37VW-UXO16-SDSW30 VW-UXO16-SDSW31 VW-UXO16-SDSW32 VW-UXO16-SDSW33
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Table 4‐4
Statistical Analyses of Background Data
UXO 16.1 Remedial Investigation Report
Former NASD, Vieques, Puerto Rico

UTL95‐95(1) Basis UTL95‐95(1) Basis

Aluminum ‐‐ ‐ ‐‐ 8 / 8 2,479 Normal UTL ‐‐ ‐ ‐‐ 8 / 8 2,360 Normal UTL

Antimony 0.240 ‐ 0.260 1 / 8 NA Less than 4 detections 0.250 ‐ 0.300 0 / 8 ND No detections

Arsenic ‐‐ ‐ ‐‐ 8 / 8 8.39 Normal UTL ‐‐ ‐ ‐‐ 8 / 8 8.93 Gamma UTL

Barium ‐‐ ‐ ‐‐ 8 / 8 7.27 Normal UTL ‐‐ ‐ ‐‐ 8 / 8 25.2 Normal UTL

Beryllium 0.240 ‐ 0.260 0 / 8 ND No detections 0.250 ‐ 0.300 0 / 8 ND No detections

Cadmium 0.096 ‐ 0.110 0 / 8 ND No detections 0.099 ‐ 0.120 0 / 8 ND No detections

Calcium ‐‐ ‐ ‐‐ 8 / 8 224,279 Normal UTL ‐‐ ‐ ‐‐ 8 / 8 333,499 Normal UTL

Chromium ‐‐ ‐ ‐‐ 8 / 8 8.50 Normal UTL ‐‐ ‐ ‐‐ 8 / 8 12.0 Normal UTL

Chromium (hexavalent) 0.480 ‐ 0.530 0 / 8 ND No detections 0.490 ‐ 0.600 0 / 8 ND No detections

Cobalt ‐‐ ‐ ‐‐ 8 / 8 2.62 Normal UTL ‐‐ ‐ ‐‐ 8 / 8 4.11 Normal UTL

Copper ‐‐ ‐ ‐‐ 8 / 8 6.03 Normal UTL ‐‐ ‐ ‐‐ 8 / 8 11.6 Normal UTL

Iron ‐‐ ‐ ‐‐ 8 / 8 31,735 Normal UTL ‐‐ ‐ ‐‐ 8 / 8 46,242 Normal UTL

Lead 0.960 ‐ 1.10 0 / 8 ND No detections 0.990 ‐ 1.20 0 / 8 ND No detections

Magnesium ‐‐ ‐ ‐‐ 8 / 8 10,371 Normal UTL ‐‐ ‐ ‐‐ 8 / 8 17,407 Normal UTL

Manganese ‐‐ ‐ ‐‐ 8 / 8 109 Normal UTL ‐‐ ‐ ‐‐ 8 / 8 146 Normal UTL

Nickel 0.570 ‐ 1.40 0 / 8 ND No detections 0.830 ‐ 2.00 0 / 8 ND No detections

Potassium ‐‐ ‐ ‐‐ 8 / 8 496 Normal UTL ‐‐ ‐ ‐‐ 8 / 8 1,831 Lognormal UTL

Selenium 0.120 ‐ 0.130 1 / 8 NA Less than 4 detections 0.120 ‐ 0.150 0 / 8 ND No detections

Silver 0.060 ‐ 0.060 6 / 8 0.129 KM Normal UTL 0.070 ‐ 0.070 7 / 8 0.088 Nonparametric UTL

Sodium ‐‐ ‐ ‐‐ 8 / 8 5,561 Normal UTL ‐‐ ‐ ‐‐ 8 / 8 9,771 Normal UTL

Thallium 0.060 ‐ 0.060 2 / 8 NA Less than 4 detections 0.060 ‐ 0.070 4 / 8 0.045 KM Normal UTL

Vanadium ‐‐ ‐ ‐‐ 8 / 8 116 Normal UTL ‐‐ ‐ ‐‐ 8 / 8 157 Normal UTL

Zinc ‐‐ ‐ ‐‐ 8 / 8 5.95 Normal UTL ‐‐ ‐ ‐‐ 8 / 8 8.62 Normal UTL

Notes:
Concentrations given in milligrams per kilogram (mg/kg).

KM = Kaplan‐Meier

NA ‐ Not analyzed due to low frequency of detection

ND ‐ Not detected

UTL95‐95 = 95% upper tolerance limit with 95% coverage

(1) UTLs were calculated as 95% upper confidence bounds of the 95th percentiles of the background data.  UTLs calculated without a 
     definitive distributional assumption of the data (i.e., normal, gamma, or lognormal) have a coverage probability less than 95%.

Parameter
Sand Habitat Seagrass Habitat

Range of Non‐
Detect Values

Frequency of 
Detection

Range of Non‐
Detect Values

Frequency of 
Detection
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Table 4‐5
Sediment Physical Parameters ‐ Background and UXO 16.1
UXO 16.1 Remedial Investigation Report
Former NASD, Vieques, Puerto Rico

StationID SampleID
Sample 

Date
Redox* 

(mV)
pH (SU)

Total Organic 
Carbon 

(MG/KG)

SEM/AVS 
Ratio

Gravel 
(%)

Sand 
(%)

Silt/Clay 
(%)

General Habitat Type

Background
VW‐UXO16‐SDSW22 VW‐UXO16‐SD22‐000H 7/21/2016 31.6 8.51 6,000 NS 0.0 98.3 1.7 Sand

VW‐UXO16‐SDSW23 VW‐UXO16‐SD23‐000H 7/21/2016 10 8.69 2,500 NS 17.4 81.6 1.0 Sand

VW‐UXO16‐SDSW24 VW‐UXO16‐SD24‐000H 7/21/2016 9.8 8.59 3,600 NS 8.8 88.6 2.7 Sand

VW‐UXO16‐SDSW25 VW‐UXO16‐SD25‐000H 7/21/2016 2.7 8.31 780 NS 20.0 71.8 8.2 Sand

VW‐UXO16‐SDSW26 VW‐UXO16‐SD26‐000H 7/21/2016 27.3 8.43 200 U NS 0.0 99.3 0.7 Sand

VW‐UXO16‐SDSW27 VW‐UXO16‐SD27‐000H 7/21/2016 30.9 8.42 190 U NS 0.0 99.3 0.7 Sand

VW‐UXO16‐SDSW28 VW‐UXO16‐SD28‐000H 7/21/2016 14.9 8.45 190 U NS 0.7 89.6 9.8 Sand

VW‐UXO16‐SDSW29 VW‐UXO16‐SD29‐000H 7/21/2016 14.2 8.55 11,000 NS 0.0 98.1 1.9 Sand

VW‐UXO16‐SDSW30 VW‐UXO16‐SD30‐000H 7/21/2016 ‐2.10 8.28 16,000 NS 3.4 89.7 6.9 Seagrass

VW‐UXO16‐SDSW31 VW‐UXO16‐SD31‐000H 7/21/2016 12.4 8.13 9,600 NS 1.7 91.5 6.8 Seagrass

VW‐UXO16‐SDSW32 VW‐UXO16‐SD32‐000H 7/21/2016 4.2 8.16 7,800 NS 0.0 89.2 10.8 Seagrass

VW‐UXO16‐SDSW33 VW‐UXO16‐SD33‐000H 7/21/2016 ‐25.7 8.15 19,000 NS 0.0 85.2 14.8 Seagrass

VW‐UXO16‐SDSW34 VW‐UXO16‐SD34‐000H 7/21/2016 ‐28.6 8.21 9,600 NS 4.8 89.9 5.3 Seagrass

VW‐UXO16‐SDSW35 VW‐UXO16‐SD35‐000H 7/21/2016 ‐42.9 8.33 800 NS 4.8 90.4 4.8 Seagrass

VW‐UXO16‐SDSW36 VW‐UXO16‐SD36‐000H 7/21/2016 12.1 8.40 5,200 NS 2.7 94.0 3.3 Seagrass

VW‐UXO16‐SDSW37 VW‐UXO16‐SD37‐000H 7/21/2016 13.6 8.16 3,400 NS 0.0 92.2 7.8 Seagrass

Average 17.7 8.49 3,021 ‐‐ 5.9 90.8 3.3 Sand
Average ‐7.1 8.23 8,925 ‐‐ 2.2 90.3 7.6 Seagrass
Average 5.3 8.36 5,973 ‐‐ 4.0 90.5 5.5 Sand and Seagrass

VW‐UXO16‐SDSW01 VW‐UXO16‐SD01‐000H 7/18/2016 ‐10.2 8.40 7,000 0.03 0.0 97.1 2.9 Sand

VW‐UXO16‐SDSW02 VW‐UXO16‐SD02‐000H 7/20/2016 ‐69.3 8.13 10,000 0.01 0.9 70.0 29.1 Sand

VW‐UXO16‐SDSW03 VW‐UXO16‐SD03‐000H 7/18/2016 30.3 8.41 3,700 0.24 0.0 91.0 9.0 Sand

VW‐UXO16‐SDSW04 VW‐UXO16‐SD04‐000H 7/16/2016 ‐47.6 8.54 9,600 0.01 4.9 69.5 25.6 Sand

VW‐UXO16‐SDSW05 VW‐UXO16‐SD05‐000H 7/16/2016 ‐0.9 8.10 16,000 0.02 5.2 62.4 32.4 Seagrass

VW‐UXO16‐SDSW06 VW‐UXO16‐SD06‐000H 7/16/2016 21.1 8.38 1,300 0.12 0.0 88.6 11.4 Sand

VW‐UXO16‐SDSW07 VW‐UXO16‐SD07‐000H 7/20/2016 220 8.57 180 U 0.12 12.6 83.3 4.1 Sand

VW‐UXO16‐SDSW08 VW‐UXO16‐SD08‐000H 7/19/2016 11.1 8.59 5,700 1.13 9.5 84.6 5.9 Sand

VW‐UXO16‐SDSW09 VW‐UXO16‐SD09‐000H 7/19/2016 ‐64.9 8.09 9,000 0.02 2.9 61.0 36.1 Sand

VW‐UXO16‐SDSW10 VW‐UXO16‐SD10‐000H 7/16/2016 30.2 8.54 3,500 0.10 1.0 92.3 6.7 Sand

VW‐UXO16‐SDSW11 VW‐UXO16‐SD11‐000H 7/19/2016 15.4 8.51 7,500 0.27 0.0 96.7 3.3 Sand

VW‐UXO16‐SDSW12 VW‐UXO16‐SD12‐000H 7/20/2016 13.9 8.64 180 U 0.86 2.0 94.4 3.6 Sand

VW‐UXO16‐SDSW13 VW‐UXO16‐SD13‐000H 7/19/2016 0.2 8.15 8,100 0.03 0.6 83.3 16.1 Seagrass

VW‐UXO16‐SDSW14 VW‐UXO16‐SD14‐000H 7/18/2016 27.2 8.45 5,900 0.76 0.7 97.9 1.4 Sand

VW‐UXO16‐SDSW15 VW‐UXO16‐SD15‐000H 7/18/2016 ‐55.9 8.32 7,400 0.01 0.0 95.2 4.8 Sand

VW‐UXO16‐SDSW16 VW‐UXO16‐SD16‐000H 7/19/2016 ‐1.6 8.21 8,400 0.02 0.8 78.2 21.0 Seagrass

VW‐UXO16‐SDSW17 VW‐UXO16‐SD17‐000H 7/20/2016 ‐20.3 8.53 190 U 0.14 0.6 96.6 2.8 Sand

VW‐UXO16‐SDSW18 VW‐UXO16‐SD18‐000H 7/16/2016 ‐41.9 8.41 15,000 0.01 0.0 52.5 47.5 Sand

VW‐UXO16‐SDSW19 VW‐UXO16‐SD19‐000H 7/20/2016 ‐11.2 8.35 190  U 0.004 1.8 94.3 3.9 Seagrass

VW‐UXO16‐SDSW20 VW‐UXO16‐SD20‐000H 7/18/2016 13.3 8.16 11,000 0.02 1.0 91.6 7.4 Seagrass

VW‐UXO16‐SDSW21 VW‐UXO16‐SD21‐000H 7/16/2016 50 8.53 3,200 0.55 1.6 94.8 3.6 Sand

Average 6.8 8.44 5,567 0.27 2.3 85.3 12.4 Sand
Average ‐0.04 8.19 8,719 0.02 1.9 82.0 16.2 Seagrass
Average 5.2 8.38 6,318 0.21 2.2 84.5 13.3 Sand and Seagrass

NS ‐ Not Sampled
mg/kg ‐ milligram per kilogram
SU ‐ standard units
mV ‐ millivolts
SEM/AVS ‐ simultaneously extracted metals / acid volatile sulfide

  * Redox values are based on a hydrogen electrode

UXO 16 Adjacent to SWMU 4
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Table 4‐6
Sediment Sample Exceedances for UXO 16.1
UXO 16.1 Remedial Investigation Report
Former NASD, Vieques, Puerto Rico

Station ID
Sample ID

Sample Date Sand Habitat Seagrass Habitat

Chemical Name

Explosives (UG/KG)
No Detections ND ND ND ND ND ND ND ND

Total Metals (MG/KG)
Aluminum 7,700 18,000 2,479 2,360 1,840 1,570 2,690 2,140 3,030 J 4,770 J 1,820 J 1,190
Antimony 3.1 2 NA ND 1.5 J 2.1 J 0.3 U 1.8 1.4 1.4 1 U 0.24 U

Arsenic 0.68 8.2 8.39 8.93 3.6 4.4 2.5 3.6 3.9 3.1 3.1 2.7
Barium 1,500 48 7.27 25.2 6.8 6.9 15.1 10.2 13 18.2 15.6 5.6
Cadmium 7.1 1.2 ND ND 0.11 U 0.11 U 0.12 U 0.11 U 0.12 U 0.15 U 0.1 U 0.098 U

Calcium ‐ ‐ 224,279 333,499 192,000 200,000 149,000 222,000 214,000 174,000 72,300 51,200
Chromium 0.3 81 8.50 12.0 4.7 5.1 4.8 5.2 4.7 6.4 4.7 3.9
Cobalt 2.3 10 2.62 4.11 0.57 0.56 1.1 0.65 1 1.6 1.6 1.1
Copper 310 34 6.03 11.6 4.1 J 4.2 J 6.1 J 5.1 J 6.2 J 8.4 J 3.9 J 3.2 J
Iron 5,500 220,000 31,735 46,242 5,030 3,850 4,780 4,160 4,170 8,310 9,470 4,430
Lead 400 46.7 ND ND 1.1 U 1.1 U 1.2 U 1.1 U 1.2 U 0.87 J 2.1 0.79 J
Magnesium ‐ ‐ 10,371 17,407 9,800 10,000 9,190 11,500 9,170 J 9,310 J 4,520 J 3,240
Manganese 180 260 109 146 67.8 58.7 91.2 80.4 95.5 J 107 J 93.1 J 50.7
Nickel 150 20.9 ND ND 0.65 J 0.65 J 1.2 J 0.75 J 1 J 1.7 J 0.73 J 0.38 J
Potassium ‐ ‐ 496 1,831 433 429 828 547 759 1,120 495 297 J
Selenium 39 1 NA ND 0.13 J 0.16 J 0.15 U 0.15 J 0.15 J 0.2 J 0.13 U 0.12 U

Silver 39 1 0.129 0.088 0.07 U 0.07 U 0.07 U 0.07 U 0.07 U 0.09 U 0.07 U 0.06 U

Sodium ‐ ‐ 5,561 9,771 5,300 5,950 8,610 6,050 9,790 10,200 4,270 2,580
Thallium 0.078 ‐ NA 0.045 0.076 J 0.047 J 0.064 J 0.047 J 0.044 J 0.047 J 0.07 U 0.029 J
Vanadium 39 57 116 157 21.5 16.1 15.2 15.7 13.9 23.1 30.6 15.9
Zinc 2,300 150 5.95 8.62 2.1 J 2 J 7 J 3.2 J 5.6 J‐ 9.3 J‐ 6.7 J‐ 5.3 J
Notes: nts\___NAVFAC\__working\UXO 16. 1 RI Report\Tables\[Table 4‐6 ‐ NEW Sediment Sample Exceedances_r1.xlsx]

Zamboni, Michael/WDC

VW‐UXO16‐SDSW01 VW‐UXO16‐SDSW02 VW‐UXO16‐SDSW03

07/18/16 07/18/16 07/20/16 07/18/16

VW‐UXO16‐SD01‐000H VW‐UXO16‐SD01P‐000H VW‐UXO16‐SD02‐000H VW‐UXO16‐SD03‐000H

07/16/16

VW‐UXO16‐SDSW05 VW‐UXO16‐SDSW06

07/20/16

VW‐UXO16‐SDSW04
VW‐UXO16‐SD05‐000H VW‐UXO16‐SD06‐000H VW‐UXO16‐SD07‐000HVW‐UXO16‐SD04‐000H

VW‐UXO16‐SDSW07

Bolded indicates detections
NA ‐ Not analyzed due to low frequency of detection.

ND ‐ not detected

RSLs
Residential Soil

HQ=0.1 May 2018
(mg/kg)

Sediment
ESVs

(mg/kg) 07/16/16 07/16/16

UXO 16 Background Sediment UTL95‐
95 (mg/kg)

If exceeds RSLs criteria, the results were shaded gray

If exceeds Sediment criteria, then results were shaded yellow
If exceeds both criteria, then results were shaded orange
If exceeds a criterion and background, cells were boxed

J ‐ Analyte present, value may or may not be accurate or precise

J‐ ‐ Analyte present, value may be biased low, actual value may be higher

U ‐ The material was analyzed for, but not detected

MG/KG ‐ Milligrams per kilogram

UG/KG ‐ Micrograms per kilogram
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Table 4‐6
Sediment Sample Exceedances for UXO 16.1
UXO 16.1 Remedial Investigation Report
Former NASD, Vieques, Puerto Rico

Station ID
Sample ID

Sample Date Sand Habitat Seagrass Habitat

Chemical Name

Explosives (UG/KG)
No Detections

Total Metals (MG/KG)
Aluminum 7,700 18,000 2,479 2,360
Antimony 3.1 2 NA ND

Arsenic 0.68 8.2 8.39 8.93

Barium 1,500 48 7.27 25.2

Cadmium 7.1 1.2 ND ND

Calcium ‐ ‐ 224,279 333,499

Chromium 0.3 81 8.50 12.0

Cobalt 2.3 10 2.62 4.11

Copper 310 34 6.03 11.6

Iron 5,500 220,000 31,735 46,242

Lead 400 46.7 ND ND

Magnesium ‐ ‐ 10,371 17,407

Manganese 180 260 109 146

Nickel 150 20.9 ND ND

Potassium ‐ ‐ 496 1,831

Selenium 39 1 NA ND

Silver 39 1 0.129 0.088

Sodium ‐ ‐ 5,561 9,771

Thallium 0.078 ‐ NA 0.045

Vanadium 39 57 116 157
Zinc 2,300 150 5.95 8.62

Notes: nts\___NAVFAC\__working\UXO 16. 1 RI Report\Tables\[Table 4‐6 ‐ NEW Sediment Samp

ZBolded indicates detections
NA ‐ Not analyzed due to low frequency of detection.

ND ‐ not detected

RSLs
Residential Soil

HQ=0.1 May 2018
(mg/kg)

Sediment
ESVs

(mg/kg)

UXO 16 Background Sediment UTL95‐
95 (mg/kg)

If exceeds RSLs criteria, the results were shaded gray

If exceeds Sediment criteria, then results were shaded yellow
If exceeds both criteria, then results were shaded orange
If exceeds a criterion and background, cells were boxed

J ‐ Analyte present, value may or may not be accurate or precise

J‐ ‐ Analyte present, value may be biased low, actual value may be higher

U ‐ The material was analyzed for, but not detected

MG/KG ‐ Milligrams per kilogram

UG/KG ‐ Micrograms per kilogram

ND ND ND ND ND ND ND ND ND

1,460 3,790 1,520 J 1,360 J 1,750 1,170 2,390 1,850 1,780
1.8 1.8 1.2 1.1 U 1.7 0.24 U 1.9 1.8 2.2

11.4 3.5 6.8 5.2 5.8 6 3.9 5.2 2.5
6.4 11.6 5.5 4.9 8.2 4.1 7.8 5.1 12.2

0.092 U 0.12 U 0.11 U 0.11 U 0.11 U 0.094 U 0.14 U 0.1 U 0.11 U

258,000 211,000 204,000 182,000 171,000 150,000 211,000 95,500 178,000
4.3 5.6 4.3 4 3.8 2.9 6.3 3.4 3.1

0.59 1 0.53 0.49 0.59 0.47 0.61 0.61 0.58
3.7 J 6.9 J 4 J 4.2 J 3.6 J 3.2 J 5.5 J 3.1 J 4.2 J

3,430 5,490 2,690 2,550 3,530 2,760 3,710 5,670 3,020
0.92 U 1.2 U 1.1 U 1.1 U 1.1 U 0.94 U 1.4 U 1 U 1.1 U

11,200 9,840 8,450 J 8,450 J 8,520 8,100 11,600 4,760 7,700
154 99 50.7 J 52.4 J 89.7 58.8 65.4 52.7 65.5

0.77 J 1.4 J 0.6 J 0.55 J 0.65 J 0.53 J 1.2 J 0.74 J 0.53 J
296 J 805 388 J 304 J 408 274 J 693 353 J 536

0.16 J 0.18 J 0.17 J 0.19 J 0.18 J 0.12 U 0.22 J 0.13 U 0.14 U

0.028 J 0.034 J 0.078 U 0.07 U 0.034 J 0.06 U 0.043 J 0.032 J 0.07 U

4,530 7,720 6,370 J 4,330 J 5,180 4,140 10,600 3,990 6,450
0.036 J 0.037 J 0.057 J 0.05 J 0.082 J 0.06 U 0.051 J 0.06 U 0.07 U

13.6 19.6 10.8 9.6 14.5 11.2 15.7 21.1 11.5
2.2 J 5.9 J 2.1 J‐ 1.9 J‐ 2.6 J 2.5 J 3.2 J 3.2 J 3.4 J

VW‐UXO16‐SDSW13

07/19/16 07/19/16 07/16/16 07/16/16 07/19/16

VW‐UXO16‐SD08‐000H
VW‐UXO16‐SDSW15VW‐UXO16‐SDSW08 VW‐UXO16‐SDSW09 VW‐UXO16‐SDSW10 VW‐UXO16‐SDSW11 VW‐UXO16‐SDSW14

VW‐UXO16‐SD09‐000H VW‐UXO16‐SD10‐000H VW‐UXO16‐SD10P‐000H VW‐UXO16‐SD11‐000H VW‐UXO16‐SD12‐000H VW‐UXO16‐SD13‐000H
VW‐UXO16‐SDSW12

VW‐UXO16‐SD14‐000H VW‐UXO16‐SD15‐000H

07/18/16 07/18/1607/20/16 07/19/16
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Table 4‐6
Sediment Sample Exceedances for UXO 16.1
UXO 16.1 Remedial Investigation Report
Former NASD, Vieques, Puerto Rico

Station ID
Sample ID

Sample Date Sand Habitat Seagrass Habitat

Chemical Name

Explosives (UG/KG)
No Detections

Total Metals (MG/KG)
Aluminum 7,700 18,000 2,479 2,360
Antimony 3.1 2 NA ND

Arsenic 0.68 8.2 8.39 8.93

Barium 1,500 48 7.27 25.2

Cadmium 7.1 1.2 ND ND

Calcium ‐ ‐ 224,279 333,499

Chromium 0.3 81 8.50 12.0

Cobalt 2.3 10 2.62 4.11

Copper 310 34 6.03 11.6

Iron 5,500 220,000 31,735 46,242

Lead 400 46.7 ND ND

Magnesium ‐ ‐ 10,371 17,407

Manganese 180 260 109 146

Nickel 150 20.9 ND ND

Potassium ‐ ‐ 496 1,831

Selenium 39 1 NA ND

Silver 39 1 0.129 0.088

Sodium ‐ ‐ 5,561 9,771

Thallium 0.078 ‐ NA 0.045

Vanadium 39 57 116 157
Zinc 2,300 150 5.95 8.62

Notes: nts\___NAVFAC\__working\UXO 16. 1 RI Report\Tables\[Table 4‐6 ‐ NEW Sediment Samp

ZBolded indicates detections
NA ‐ Not analyzed due to low frequency of detection.

ND ‐ not detected

RSLs
Residential Soil

HQ=0.1 May 2018
(mg/kg)

Sediment
ESVs

(mg/kg)

UXO 16 Background Sediment UTL95‐
95 (mg/kg)

If exceeds RSLs criteria, the results were shaded gray

If exceeds Sediment criteria, then results were shaded yellow
If exceeds both criteria, then results were shaded orange
If exceeds a criterion and background, cells were boxed

J ‐ Analyte present, value may or may not be accurate or precise

J‐ ‐ Analyte present, value may be biased low, actual value may be higher

U ‐ The material was analyzed for, but not detected

MG/KG ‐ Milligrams per kilogram

UG/KG ‐ Micrograms per kilogram

ND ND ND ND ND ND ND

2,820 2,500 3,840 J 1,730 2,520 2,700 1,480 J
2 0.26 U 1.2 U 0.25 U 1.9 1.6 1.1

3.6 2.3 2.2 2.9 1.6 1.6 2.9
9 24.9 22 8.2 21.4 J 15.5 J 4.7

0.12 U 0.056 J 0.13 U 0.1 U 0.12 U 0.12 U 0.11 U

144,000 25,400 188,000 134,000 175,000 177,000 47,200
4.5 5.3 5.1 3.2 4.2 4.3 2.3

0.65 2.2 1.6 0.56 0.74 0.77 0.55
4.5 J 5.1 J 8.2 3.7 J 5.2 J 5.3 J 2.8 J

3,630 15,300 6,310 2,670 4,070 3,690 3,350
1.2 U 5.5 0.83 J 1 U 1.2 U 1.2 U 0.52 J

7,220 2,440 10,300 J 5,720 8,860 8,980 3,540 J
72.1 101 114 J 44.3 86.6 86.6 48.9 J

1.2 J 1.1 J 1 J 0.57 J 0.85 J 0.74 J 0.51 J
673 535 928 480 809 792 334 J

0.18 J 0.13 U 0.16 U 0.13 U 0.15 U 0.15 U 0.13 U

0.035 J 0.06 U 0.08 U 0.06 U 0.07 U 0.07 U 0.07 U

8,030 2,910 7,450 5,040 6,900 6,990 4,070
0.053 J 0.06 U 0.058 J 0.06 U 0.037 J 0.034 J 0.07 U

16.4 47.8 20.1 10.6 14.8 14.2 13.4
4.1 J 12.4 9.8 J‐ 3.5 J 4.5 J 4.3 J 3.2 J‐

VW‐UXO16‐SDSW19 VW‐UXO16‐SDSW20 VW‐UXO16‐SDSW21VW‐UXO16‐SDSW16 VW‐UXO16‐SDSW17 VW‐UXO16‐SDSW18
VW‐UXO16‐SD21‐000HVW‐UXO16‐SD16‐000H VW‐UXO16‐SD17‐000H VW‐UXO16‐SD18‐000H VW‐UXO16‐SD19‐000H

07/19/16 07/20/16 07/18/16 07/16/1607/16/16 07/20/16 07/18/16

VW‐UXO16‐SD20‐000H VW‐UXO16‐SD20P‐000H
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Table 4‐7
Comparison of UXO 16.1 Sediment Navy and EPA Split Sample Analytical Data
UXO 16.1 Remedial Investigation Report
Former NASD, Vieques, Puerto Rico

Station ID
Sample ID
Sample Date
Chemical Name

Explosives (UG/KG)
No Detections

Total Metals (MG/KG) MDL RL MDL RL MDL RL MDL RL MDL RL
Aluminum 2,690 3,600 1,190 1,800 1,460 2,000 3,790 3,300 1,750 1,900

Antimony 0.3 U ND 0.53 2.1 0.24 U ND 0.41 1.6 1.8 ND 0.42 1.7 1.8 ND 0.45 1.8 1.7 ND 0.49 1.9
Arsenic 2.5 2.5 2.7 2.3 11.4 12 3.5 3.9 J 5.8 6

Barium 15.1 15 5.6 11 6.4 7.7 11.6 9.8 8.2 6.8

Beryllium 0.3 U 0.07 J 0.24 U ND 0.024 0.1 0.23 U 0.068 J 0.29 U 0.073 J 0.26 U 0.082 J

Cadmium 0.12 U 0.024 J 0.098 U 0.013 J 0.092 U 0.016 J 0.12 U ND 0.013 0.14 0.11 U 0.012 J

Calcium 149,000 140,000 51,200 57,000 258,000 210,000 211,000 150,000 J 171,000 160,000

Chromium 4.8 4.2 3.9 3 4.3 4.8 5.6 4.2 J 3.8 3.4

Chromium (hexavalent) 0.6 U ND 0.14 0.58 0.49 U ND 0.12 0.47 0.46 U ND 0.13 0.5 0.59 U ND 0.16 0.63 0.53 U ND 0.13 0.53
Cobalt 1.1 0.98 1.1 0.84 0.59 0.51 1 0.73 J 0.59 0.41

Copper 6.1 J 4.1 3.2 J 2.5 3.7 J 1.3 6.9 J 1.6 3.6 J 2

Iron 4,780 4,900 4,430 6,100 3,430 4,200 5,490 4,300 3,530 3,700

Lead 1.2 U 1.1 0.79 J 1.4 0.92 U 1 1.2 U 1.2 J 1.1 U 1.2

Magnesium 9,190 9,400 3,240 3,700 11,200 11,000 9,840 7,600 8,520 7,200

Manganese 91.2 92 J 50.7 69 154 130 99 70 J 89.7 59

Mercury ‐‐ ND 0.01 0.031 ‐‐ ND 0.007 0.022 ‐‐ ND 0.008 0.02 ‐‐ ND 0.0093 0.028 ‐‐ ND 0.0085 0.026
Nickel 1.2 J 1.1 0.38 J 0.92 0.77 J 0.86 1.4 J 1.2 0.65 J 0.67

Potassium 828 890 297 J 400 296 J 350 805 840 408 380 J

Selenium 0.15 U ND 0.18 0.68 0.12 U ND 0.14 0.52 0.16 J ND 0.14 0.54 0.18 J ND 0.18 0.68 0.18 J ND 0.17 0.65
Silver 0.07 U ND 0.22 1.4 0.06 U ND 0.17 1.1 0.028 J ND 0.18 1.1 0.034 J ND 0.19 1.2 0.034 J ND 0.21 1.3
Sodium 8,610 8,200 2,580 3,600 4,530 4,900 7,720 10,000 5,180 4,700

Thallium 0.064 J 0.14 U 0.029 J 0.1 U 0.036 J 0.11 U 0.037 J 0.14 U 0.082 J 0.13 U

Vanadium 15.2 14 15.9 17 13.6 14 19.6 14 J 14.5 13
Zinc 7 J 6.8 J 5.3 J 5.6 2.2 J 3 5.9 J 6.2 J 2.6 J 3.4

Notes:
Non‐detect values (U flagged) for RI samples are reported down to the limit of detection (LOD).

MDL ‐ method detection limit

RL ‐ reporting limit

ND ‐ analyte not detected. EPA did not report LOD results; the MDL and RL are presented.

J ‐ Analyte present, value may or may not be accurate or precise

U ‐ The material was analyzed for, but not detected

MG/KG ‐ Milligrams per kilogram

‐‐ Not analyzed, per the RI SAP

07/19/16 07/19/16 07/19/16

VW‐UXO16‐SD07‐000H VW‐UXO16‐SD08‐000H VW‐UXO16‐SD09‐000H VW‐UXO16‐SD11‐000H VW‐UXO16‐SDSW11‐EPAVW‐UXO16‐SDSW02‐EPA VW‐UXO16‐SDSW07‐EPA VW‐UXO16‐SDSW08‐EPA VW‐UXO16‐SDSW09‐EPA

EPA Split Sample
VW‐UXO16‐SD02‐000H

07/20/16 07/20/16

VW‐UXO16‐SDSW02 EPA Split SampleVW‐UXO16‐SDSW07 VW‐UXO16‐SDSW08 VW‐UXO16‐SDSW09 VW‐UXO16‐SDSW11EPA Split Sample EPA Split Sample EPA Split Sample
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Table 4‐7
Comparison of UXO 16.1 Sediment Navy and EPA Split Sample Analytical Data
UXO 16.1 Remedial Investigation Report
Former NASD, Vieques, Puerto Rico

Station ID
Sample ID
Sample Date
Chemical Name

Explosives (UG/KG)
No Detections

Total Metals (MG/KG) MDL RL MDL RL MDL RL MDL RL MDL RL MDL RL
Aluminum 1,170 1,900 2,390 2,300 2,820 2,500 2,500 2,600 4,000 1,730 2,400

Antimony 0.24 U ND 0.38 1.5 1.9 ND 0.47 1.8 2 ND 0.45 1.8 0.26 U ND 0.38 1.5 ND 0.41 1.6 0.25 U ND 0.47 1.8
Arsenic 6 5.3 3.9 3.9 3.6 3.7 2.3 1.9 2 2.9 2.8

Barium 4.1 6.8 7.8 8.9 9 6.7 24.9 14 J 28 J 8.2 5.2

Beryllium 0.24 U 0.097 U 0.34 U 0.05 J 0.3 U 0.071 J 0.26 U ND 0.024 0.11 ND 0.027 0.12 0.25 U 0.12 U

Cadmium 0.094 U 0.017 J 0.14 U 0.013 J 0.12 U 0.03 J 0.056 J 0.036 J 0.058 J 0.1 U ND 0.011 0.12
Calcium 150,000 120,000 211,000 170,000 144,000 110,000 25,400 23,000 24,000 134,000 140,000

Chromium 2.9 2.4 6.3 5.3 4.5 3.6 5.3 2.7 2.9 3.2 2.7

Chromium (hexavalent) 0.47 U ND 0.12 0.49 0.68 U ND 0.14 0.54 0.6 U ND 0.14 0.56 0.51 U 0.28 J 0.16 J 0.51 U ND 0.12 0.47
Cobalt 0.47 0.37 0.61 0.47 0.65 0.52 2.2 1.4 1.6 0.56 0.49

Copper 3.2 J 1.3 5.5 J 3.7 4.5 J 2.2 5.1 J 3.6 4.6 3.7 J 2

Iron 2,760 3,100 3,710 3,200 3,630 3,400 15,300 11,000 11,000 2,670 3,800

Lead 0.94 U 0.98 1.4 U 0.85 1.2 U 1.2 5.5 4 5.3 1 U 0.87

Magnesium 8,100 6,300 11,600 9,500 7,220 6,200 2,440 1,900 2,300 5,720 7,100

Manganese 58.8 58 65.4 57 72.1 50 101 59 81 44.3 55

Mercury ‐‐ ND 0.0076 0.023 ‐‐ ND 0.0088 0.027 ‐‐ ND 0.0088 0.027 ‐‐ ND 0.0073 0.022 ND 0.0069 0.021 ‐‐ ND 0.0078 0.024
Nickel 0.53 J 0.61 1.2 J 1.1 1.2 J 0.99 1.1 J 0.85 0.98 0.57 J 0.72

Potassium 274 J 330 693 610 673 640 535 400 550 480 730

Selenium 0.12 U ND 0.13 0.49 0.22 J ND 0.16 0.6 0.18 J ND 0.17 0.65 0.13 U ND 0.16 0.6 ND 0.14 0.54 0.13 U ND 0.16 0.59
Silver 0.06 U ND 0.16 0.99 0.043 J ND 0.2 1.2 0.035 J ND 0.19 1.2 0.06 U ND 0.16 1.0 ND 0.17 1.1 0.06 U ND 0.2 1.2
Sodium 4,140 3,700 10,600 6,300 8,030 7,200 2,910 1,800 J 3,300 J 5,040 3,900

Thallium 0.06 U 0.097 U 0.051 J 0.12 U 0.053 J 0.13 U 0.06 U 0.12 U 0.11 U 0.06 U 0.12 U

Vanadium 11.2 11 15.7 12 16.4 13 47.8 26 28 10.6 12
Zinc 2.5 J 3.1 3.2 J 3.6 4.1 J 4.3 12.4 9.7 11 3.5 J 3.5

Notes:
Non‐detect values (U flagged) for RI samples are reported down to the limit of detection (LOD).

MDL ‐ method detection limit

RL ‐ reporting limit

ND ‐ analyte not detected. EPA did not report LOD results; the MDL and RL are presented.

J ‐ Analyte present, value may or may not be accurate or precise

U ‐ The material was analyzed for, but not detected

MG/KG ‐ Milligrams per kilogram

‐‐ Not analyzed, per the RI SAP

07/20/16 07/19/16

VW‐UXO16‐SDSW12‐EPA VW‐UXO16‐SDSW13‐EPA VW‐UXO16‐SDSW16‐EPA VW‐UXO16‐SDSW17‐EPAVW‐UXO16‐SD13‐000H

07/19/16 07/20/16 07/20/16

EPA Split SampleEPA Split Sample VW‐UXO16‐SDSW19

VW‐UXO16‐SD19‐000HVW‐UXO16‐SD16‐000H VW‐UXO16‐SD17‐000H VW‐UXO16‐SDSW19‐EPA

EPA Split Sample EPA Split Sample EPA Split Sample
VW‐UXO16‐SD12‐000H VW‐UXO16‐SDSW17‐D‐EPA (field dup)

VW‐UXO16‐SDSW13 VW‐UXO16‐SDSW16 VW‐UXO16‐SDSW17VW‐UXO16‐SDSW12 EPA Split Sample
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Station ID

Sample ID

Sample Date

Explosives (UG/KG)

No Detections

Total Metals (MG/KG)

No Exceedances

07/20/16

SD-02

VW-UXO16-SD02-000H

Station ID

Sample ID

Sample Date

Explosives (UG/KG)

No Detections

Total Metals (MG/KG)

No Exceedances

SD-03

VW-UXO16-SD03-000H

07/18/16

Station ID

Sample ID

Sample Date

Explosives (UG/KG)

No Detections

Total Metals (MG/KG)

No Exceedances

SD-04

VW-UXO16-SD04-000H

07/16/16

Station ID

Sample ID

Sample Date

Explosives (UG/KG)

No Detections

Total Metals (MG/KG)

No Exceedances

SD-05

VW-UXO16-SD05-000H

07/16/16

Station ID

Sample ID

Sample Date

Explosives (UG/KG)

No Detections

Total Metals (MG/KG)

No Exceedances

07/16/16

SD-06

VW-UXO16-SD06-000H

Station ID

Sample ID

Sample Date

Explosives (UG/KG)

No Detections

Total Metals (MG/KG)

No Exceedances

SD-07

VW-UXO16-SD07-000H

07/20/16

Station ID

Sample ID

Sample Date

Explosives (UG/KG)

No Detections

Total Metals (MG/KG)

No Exceedances

SD-09

VW-UXO16-SD09-000H

07/19/16

Station ID

Sample ID

Sample Date

Explosives (UG/KG)

No Detections

Total Metals (MG/KG)

No Exceedances

07/16/16

SD-10

VW-UXO16-SD10-000H

Station ID

Sample ID

Sample Date

Explosives (UG/KG)

No Detections

Total Metals (MG/KG)

No Exceedances

SD-11

VW-UXO16-SD11-000H

07/19/16

Station ID

Sample ID

Sample Date

Explosives (UG/KG)

No Detections

Total Metals (MG/KG)

No Exceedances

SD-12

VW-UXO16-SD12-000H

07/20/16

Station ID

Sample ID

Sample Date

Explosives (UG/KG)

No Detections

Total Metals (MG/KG)

No Exceedances

SD-13

VW-UXO16-SD13-000H

07/19/16

Station ID

Sample ID

Sample Date

Explosives (UG/KG)

No Detections

Total Metals (MG/KG)

No Exceedances

07/18/16

SD-14

VW-UXO16-SD14-000H

Station ID

Sample ID

Sample Date

Explosives (UG/KG)

No Detections

Total Metals (MG/KG)

No Exceedances

SD-16

VW-UXO16-SD16-000H

07/19/16

Station ID

Sample ID

Sample Date

Explosives (UG/KG)

No Detections

Total Metals (MG/KG)

No Exceedances

SD-17

VW-UXO16-SD17-000H

07/20/16

Station ID

Sample ID

Sample Date

Explosives (UG/KG)

No Detections

Total Metals (MG/KG)

No Exceedances

07/16/16

SD-18

VW-UXO16-SD18-000H

Station ID

Sample ID

Sample Date

Explosives (UG/KG)

No Detections

Total Metals (MG/KG)

No Exceedances

SD-19

VW-UXO16-SD19-000H

07/20/16

Station ID

Sample ID

Sample Date

Explosives (UG/KG)

No Detections

Total Metals (MG/KG)

No Exceedances

SD-20

VW-UXO16-SD20-000H

07/18/16

Station ID

Sample ID

Sample Date

Explosives (UG/KG)

No Detections

Total Metals (MG/KG)

No Exceedances

SD-21

VW-UXO16-SD21-000H

07/16/16

NOTES:
Grey shading indicates an exceedance of RSL, ESV, and background

Underline indicates an exceedance of the ESV and background
J - Analyte present. Value may or may not be accurate or precise
MG/KG - milligrams per kilogram

UG/KG - micrograms per kilogram

Station ID

Sample ID

Sample Date

Explosives (UG/KG)

No Detections

Total Metals (MG/KG)

Antimony

SD-15

VW-UXO16-SD15-000H

07/18/16

2.2

Station ID

Sample ID

Sample Date

Explosives (UG/KG)

No Detections

Total Metals (MG/KG)

Arsenic

SD-08

VW-UXO16-SD08-000H

07/19/16

11.4

Station ID

Sample ID

Sample Date

Explosives (UG/KG)

No Detections

Total Metals (MG/KG)

Antimony

SD-01

VW-UXO16-SD01P-000H

07/18/16

2.1 J
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SECTION 5 

Chemical Fate and Transport 
The analytical data generated from the samples collected by the Navy and EPA indicate there is little to no 
contamination attributable to past munitions‐related activities in the sediment of UXO 16.1, especially with 
respect to risk‐based screening levels. No explosives were detected and only two inorganics (antimony and 
arsenic) were detected at concentrations above a risk‐based screening value and background. The vast majority of 
inorganics concentrations detected within UXO 16.1 are similar to or below background concentrations, including 
those that are prevalent in the munitions‐related items found within UXO 16.1 and SWMU 4 (i.e., aluminum, 
copper, iron, lead, and zinc). Even if some of the detections of the primary inorganics found in munitions 
commonly associated with the site are attributable to munitions‐related releases, they are sporadic, relatively 
similar to background concentrations, and below human health and ecological risk‐based screening values. 
Therefore, for the purpose of this fate and transport discussion, only those chemicals that exceeded screening 
criteria and the inorganic‐specific background values (antimony and arsenic as discussed in Section 4) are included 
herein. In addition, although explosives were not detected and the most prevalent inorganics in munitions (i.e., 
aluminum, copper, iron, lead, and zinc) were generally detected at concentrations comparable to background 
(and none were detected above risk‐based screening criteria and background), these constituents, as well as 
munitions items themselves, are included in the fate and transport discussion because it helps provide an 
understanding of why so few munitions‐related items were found, the absence of explosives, and inorganics 
concentrations primarily as a result of naturally occurring processes. 

Fate and transport consists of identification of theoretical chemical phases and migration and degradation 
pathways, as well as physical transport and dilution. An understanding of the mobility and persistence of a 
chemical in site media is part of the overall assessment of the potential for that chemical to cause an adverse 
human health or environmental effect. Integral to fate and transport is the CSM for UXO 16.1 and adjacent SWMU 
4 (Figure 5-1). The CSM qualitatively combines and interprets the compendium of information presented in this 
section and earlier sections of the report, including the physical characteristics, potential contaminant sources 
and constituent migration, and the potential receptors and exposure pathways. The CSM is used to support the 
risk evaluations, risk management decisions, and remedial alternatives evaluation, as applicable. 

5.1 Chemical Mobility and Persistence 
The mobility and persistence of the chemicals at the site are determined by their physical, chemical, and biological 
interaction with the environment. Mobility is the potential for a chemical to migrate from a site, and persistence 
is a measure of how long a chemical will remain in the environment. Because physical and chemical properties of 
a chemical and the environment affect the movement of the chemical in the environment, predicting the behavior 
and migration of a chemical is complex and not exact. Some of the mechanisms controlling mobility and 
persistence are described in the following subsections. 

5.1.1 Solubility 
Solubility is one of the most important fate and transport properties. Constituents that are readily soluble in 
water have greater migration potential and may be more amenable to transformation processes if suitable 
conditions exist. Highly soluble constituents are more likely to be leached from media such as sediment into pore 
water or the overlying water column. 

The solubility of explosives is dependent on the size and surface area of individual explosive particles, the degree 
of weathering, and the rate of dissolution (USACE, 2006). The solubility of inorganics is dependent on several 
factors. In general, solubility is highly dependent on the oxidation state of the inorganic, which is dependent on 
subsurface conditions. The solubility of cations decreases as pH increases. Some cations may complex with oxygen 
and hydroxide, forming insoluble oxyhydroxides, or phosphate, sulfate, and carbonate, forming insoluble mineral 
precipitates. Metal sulfide complexes, which form in reducing environments, are extremely insoluble and tend to 
reduce the total inorganics concentrations (EPA, 1979). At UXO 16.1, oxidizing conditions occurred at 11 of the 21 
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stations, while reducing conditions occurred at the remaining 10 stations, most of which were grouped at the 
southeast side of the sand fan associated with quebrada (Table 4-5); therefore, metal sulfide complexes are more 
likely to form in this area.  

5.1.2 Sorption 
Sorption occurs when a constituent adheres to and becomes associated with solid particles in the formation. 
Sorption of chemicals onto sediment particles results in a slowing (retardation) of chemical movement out of the 
media. Materials likely to sorb chemicals are clays and organic matter. In addition, some inorganics, such as 
arsenic species, can sorb to iron and oxyhydroxide or oxide coatings on sediment grains. 

The conventional measure of sorption is the soil‐water partition coefficient (Kd). A Kd value of zero indicates no 
sorption whereas a higher Kd value indicates that a greater quantity will sorb. Partitioning values can be affected 
by site‐specific factors, such as organic matter content, redox conditions, pH, clay minerals, etc. (USACE, 2006). 
Organic carbon partition coefficient (Koc) values have been measured in the laboratory for many contaminants and 
are widely published in the literature, but are not available for inorganics. The fraction of organic carbon (foc) is 
determined by collecting sediment samples and measuring the TOC concentration in the laboratory. The TOC 
concentrations detected in sediment samples collected from UXO 16.1 averaged 6,318 mg/kg for all samples 
(Table 4-5).  

The Kd for explosives generally indicate high mobility in most sediment. The Kd for inorganics is a complex function 
of pH, organic content, oxide coatings, and other factors; therefore, Kd is not easily estimated. Due to the number 
of factors which impact the Kd values for inorganics, these values range widely from 1.3 to 500 milliliters per gram 
(mL/g) for antimony and 2 to 20,000 mL/g for arsenic (Table 5-1); at the higher end of these ranges inorganics are 
more likely to sorb to sediment. Generally, inorganic adsorption increases with pH. Inorganics most often sorb to 
clay minerals, organic matter, and iron and manganese oxyhydroxides. Inorganics may be sorbed on the surface of 
the sediment or fixed to the interior of the sediment mineral, where they are unavailable for release to water. 
After available sorption sites are filled, most inorganics are incorporated into the structures of major mineral 
precipitates, as coprecipitates. 

5.1.3 Volatilization 
Explosives and inorganics are typically not volatile under normal conditions, especially in the marine environment. 

5.1.4 Transformation 
Transformation occurs when the valence state of inorganics is increased (oxidation) or decreased (reduction). It 
can be caused by changes in oxidation potential (Eh) and/or pH and by microbial or nonmicrobial (abiotic) 
processes. Transformation may have a significant effect on the mobility of an inorganic, either increasing or 
decreasing it. 

At UXO 16.1, oxidizing conditions occurred at 11 of the 21 stations, with redox values (based on hydrogen 
electrode) ranging from 0.2 to 200 mV. Reducing sediment conditions occurred at 10 of the 21 stations, with 
redox values (based on hydrogen electrode) ranging from ‐0.9 to ‐69.3 mV (Table 4-5). 

Antimony, Arsenic, and Chromium 
In oxidizing environments, these constituents primarily exist as oxyanions and are relatively mobile. Arsenic was 
detected above screening values and background only at station SD‐08, which had oxidizing sediment conditions 
(11.1 mV). Antimony was detected above the screening value at two stations (SD‐01 and SD‐15) with reducing 
sediment conditions (‐10.2 to ‐55.9 mV). However, these inorganics can be adsorbed by clays, iron hydroxides, 
aluminum hydroxides, manganese compounds, and organic material at acidic and neutral pHs.  

Arsenic can be reduced from higher to lower valence states by organic matter, divalent metals, and dissolved 
sulfide. Acid volatile sulfides were measured in all sediment samples, and ranged from 0.04 to 13.1 micromoles 
per gram (µmol/g), indicating a potential for reducing the valence state of arsenic. Under reducing conditions, 
insoluble arsenic and antimony sulfides are precipitated in the presence of sulfides.  
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Aluminum and Iron 
The solid form of iron (iron hydroxides) and aluminum (aluminum hydroxides and imogolite) are usually present in 
the natural sediment matrix. As the pH of the sediment decreases, the amount of soluble aluminum can increase. 
Several inorganics (such as arsenic) have a tendency to sorb to these iron and aluminum hydroxides. If these 
compounds are reductively dissolved, then the inorganics which are bound to these hydroxides and oxides will 
also be released.  

Lead and Zinc 
Lead can form insoluble metal sulfides in anaerobic environments. It tends to sorb and will be transported in 
water primarily with suspended colloidal particles (ERG, 2003). Lead is relatively immobile in all matrices due to its 
strong tendency to be sorbed by iron and manganese oxides and the insolubility of many lead minerals. Based on 
redox results, about half of the UXO 16.1 sample locations occur in anoxic sediments (reducing conditions). 

Lead and zinc can form insoluble metal sulfides in anaerobic environments. They tend to sorb and will be 
transported in water primarily with suspended colloidal particles (ERG, 2003). Zinc carbonates are relatively 
soluble at pH below 8; site sediment pH was greater than 8 for all samples. Lead is relatively immobile in all 
matrices due to its strong tendency to be sorbed by iron and manganese oxides and the insolubility of many lead 
minerals. 

Copper  
Copper is highly insoluble in reduced environments, where it precipitates as metal sulfides. Copper is both 
strongly adsorbed by organic matter, iron, and manganese oxides, and clays, but complexing of these metals to 
ammonia, chloride, and humic acids can increase their solubility and thus mobility. Copper is insoluble above a pH 
of 7 to 8 and in the presence of abundant carbonate. Sediment pH at UXO 16.1 ranged from 8.09 to 8.64 units 
(Table 4-5). 

5.1.5 Degradation 
Degradation is the deterioration or destruction of a chemical either biologically (biodegradation) or abiotically 
through such processes as hydrolysis and photolysis. Biodegradation of chemicals by microbial organisms occurs 
through metabolic or enzymatic processes. Hydrolysis is the reaction of a chemical with water and photolysis is 
the result of exposing the chemical to light. The rate of degradation can be expressed as a half‐life and is 
dependent on the existing chemical, biological, and physical conditions of the media in which the contaminant is 
located. While degradation of potential source material (i.e., munitions‐related items or other cultural debris) can 
occur and/or be accelerated in the marine environment, in general, the inorganics themselves detected at 
UXO 16.1 do not degrade. 

5.1.6 Bioaccumulation 
Bioaccumulation is the extent to which a chemical will partition from water into the lipophilic parts (e.g., fat) of an 
organism. Bioaccumulation commonly is estimated by the octanol‐water partition coefficient (Kow). Chemicals 
with high values of Kow tend to avoid the aqueous phase and remain in soil longer or bioaccumulate in the lipid 
tissue of exposed organisms. In general, chemicals with a log Kow greater than 3 have a high potential for 
bioaccumulation, whereas chemicals with a log Kow less than 3 have a low potential for bioaccumulation. As 
shown in Table 5-1, no Kow value is provided because of the variability in the form of these inorganics in the 
environment. 

5.2 Physical Mobility and Persistence 
The physical mobility and persistence of MEC and munitions constituents at the site are affected by significant 
environmental characteristics of the ocean environment. These include physical transport by currents and wave 
action, aeration in the surf zone, turbulence and mixing in the surf zone, and dilution by the ocean. 

Note that the source of MEC/MD and potential munition‐related contamination within UXO 16.1 are the disposal 
activities that took place within the OB/OD pits of SWMU 4. The primary release mechanism from the OB/OD pits 
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to UXO 16.1 would have been detonation and ejection of MEC/MPPEH directly into the water, with items being 
damaged or destroyed before entering the ocean environment.  

5.2.1 Currents, Waves, and Surf Zone Conditions 
Continuous currents and waves and near shore surf zone conditions can physically degrade MEC and MD exposed 
at or near the sediment surface. MEC/MD items can be constantly eroded by scouring from sand and gravel in the 
turbulent surf zone, especially in the shallow sandy areas along the entire shoreline and in the vicinity of the sand 
delta associated with the quebrada (southeast Zone A), an area where many items were found. Currents and 
waves can also erode or break apart items located on the surface in areas of carbonaceous pavement and 
bedrock, as found in Zones B, C, and D.  

SWMU 4 was one of the beaches included in the Beach Dynamics Investigation. The results suggest that this 
beach is relatively stable, due to the shallow reefs and the orientation of the beaches relative to the predominant 
easterly waves. The depth of closure, which indicates the depth beyond which no significant change in bottom 
elevation is expected in typical wave conditions, is variable and ranges from approximately 15 to 35 meters (m) 
(50 to 115 feet) offshore of SWMU 4. The area bounded by the depth of closure and the landward limit of beach is 
an area where waves and currents, combined with beach‐wide bottom changes, would increase the likelihood of 
MEC mobility. Seaward of the depth of closure, any MEC/MD would be much less mobile and likely self‐bury to 
shallow depths.  

5.2.2 Ocean Dilution 
UXO 16.1 is located within the Caribbean Sea, along the eastern end of Vieques Passage. Any munitions 
constituents released directly into the ocean or from the relatively few munitions related items in the sediment to 
overlying water would be insignificant relative to the high volume of water present and constantly moving 
through the area.  

5.3 Contaminant Migration at UXO 16.1 
This subsection discusses the site‐specific sources and potential mechanisms for contaminant release and 
migration from these sources. The CSM for UXO 16.1 is shown in Figure 5-1. The CSM is based on the one 
developed for the ESI (since the ESI findings supported that CSM), modified to address potential chemical 
contamination in addition to munitions and munitions‐related items.  

5.3.1 Potential Sources of Contamination   
The sources of MEC/MD and potential munition‐related contamination within UXO 16.1 are the past disposal 
activities that took place within the OB/OD pits of adjacent SWMU 4. As the primary release mechanism from the 
OB/OD pits to UXO 16.1 would have been ejection of MEC/MPPEH and related debris directly into the water, the 
primary release mechanism of potential contaminants would be deterioration of MEC/MPPEH/MD in UXO 16.1 
and subsequent release of related chemicals. Corrosion of metal munitions casings are affected by wall thickness, 
metal type, and potential electrolysis of dissimilar metal components of munitions (Craig and Taylor, 2011). 

The physical and chemical properties and state of the munitions impact the total magnitude and rate of munitions 
constituents (MC) release into the surrounding environment (SERDP, 2010 and SPAWAR, 2013). Currents within 
the overlying water can significantly increase corrosion, along with size of the breach, dissolution rate, and mass 
of MC remaining inside. For buried munitions, the deterioration of the munitions into sediments is affected by the 
munitions casing, depth of burial in sediment, sediment type, and oxidation‐reduction conditions (Craig and 
Taylor, 2011). 

Although contaminant release to UXO 16.1 could also be associated with overland runoff and groundwater 
discharge from SWMU 4, the soil, groundwater, surface water, and sediment data collected during the SWMU 4 RI 
indicate this release mechanism is insignificant. As discussed in SWMU 4 RI/Feasibility Study (FS) Report (CH2M, 
2012), sporadic and very low levels of explosives were found in soil and groundwater at SWMU 4, especially with 
distance from the OB/OD pits, and inorganics concentrations were primarily attributable to background. In 
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addition, observations regarding Laguna Boca Quebrada, which would receive potential contaminants (i.e., MEC 
and MC) in a comparable manner to UXO 16.1 (i.e., kick‐out, runoff, and groundwater discharge), indicate runoff 
and discharge mechanisms (and potentially from deterioration of kick‐out) are insignificant contributors of 
contaminants. This water body is significantly smaller and less dynamic than UXO 16, yet no explosives were 
detected in surface water, only low, sporadic detections of explosives were identified in sediment, and inorganics 
concentrations were attributed to background. While Laguna Boca Quebrada could periodically open to the ocean 
(e.g., during hurricanes or tropical storms), the data collected from the lagoon and within UXO 16.1 adjacent to 
the former lagoon connection, and the infrequency of the lagoon opening to the ocean, suggest this release 
mechanism is also insignificant relative to deterioration of items ejected directly into UXO 16.1. 

As described in Section 4, no explosives were detected in any of the 21 sediment samples collected throughout 
UXO 16.1, nor were any detected in the 10 EPA split samples. Information provided in Section 5.2 demonstrates 
why explosives were not detected during the RI and would be unlikely detected in the future. Though numerous 
inorganic constituents were detected, this too is expected since the inorganics are all part of naturally occurring 
rock that form the lithology beneath SWMU 4 and UXO 16.1. All are likely attributable, or mostly attributable, to 
background and not believed to be site‐related impacts. 

5.3.2 Migration from Potential Source Areas      
UXO 16 is located within the Caribbean Sea and Vieques Sound. Munitions‐related items offshore of SWMU 4 (and 
the associated chemicals contained therein) may move due to the effects of waves (which predominantly move 
south to north) and the dynamic nature of the sediment (including the beach). The wave climate in Vieques is 
typically associated with predominant easterly trade winds. As these waves travel to shallow water and approach 
SWMU 4, the direction of the waves is modified by refraction due to the bathymetry and diffraction from 
headlands, as shown in the following figure (CariCOOS).  

 

 
 

Beyond the depth of closure (depth beyond which wave action would not affect sediment transport), waves 
would not affect munitions‐related item movement except under extreme conditions. This depth is approximately 
10 to 12 feet adjacent to SWMU 4 within UXO 16.1. The depth of closure within UXO 16.1 was estimated using a 
formula by Hallermeier (1981) with estimates from wave measurements from a comparable locale (St. Thomas) 
and wave transformation coefficients derived from observations during a site visit. 

Other physical and/or transport mechanisms potentially affecting sediment or munitions‐related items include 
ocean currents and upland erosion. Prevailing current at the site is from the southwest (Figure 5-1) which could 
transport and deposit suspended particles. The ephemeral stream associated with SWMU 4 can intermittently 
deposit sediment in the area during storm events. Movements of sediment can either cover or expose 
MEC/MPPEH/MD. 
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While it is possible that, once released, contaminants associated with munitions could be transported as 
described previously, the very low amount of munitions‐related items (relative to the size of the UXO study area), 
the large volume and movement of ocean water across the area, and the turbulent wave action between the 
shoreline and depth of closure indicate that concentrations of transported munitions‐related contaminants would 
likely be low or undetected, which is what was observed during the RI. In addition, detections of contamination 
and potential effects on receptors are anticipated to be limited to the immediate vicinity of corroded, or breached 
munitions, as has been documented in various studies (Lotufo et. al., 2013, and Rosen and Lotufo, 2010). 
However, given the types of munitions‐related items observed in UXO 16.1, even these effects within the site are 
anticipated to be negligible. 

5.3.3 Potential Receptors and Exposure Pathways 
The potential receptors to possible munitions constituents within UXO 16.1 comprise both human and ecological. 
Human receptors could also be exposed to the explosive hazard associated with potential MEC within UXO 16.1. 
Potential human receptors are recreational users, researchers, and fish/shellfish consumers (such as beach users, 
divers/snorkelers, and fishermen) with exposure via dermal contact with sediment and ingestion of edible 
fish/shellfish living on/in the sediment. These receptors, as well as boaters, could also come in physical contact 
with MEC. However, based on the type and condition of the munitions‐related items found within UXO 16.1, the 
explosive hazard is likely very low. 

Ecological receptors are aquatic plants and benthic invertebrates with direct exposure to the sediment, and birds 
(e.g., brown pelican), mammals (e.g., West Indian manatee and bottlenose dolphin), and reptiles (e.g., hawksbill 
turtle and loggerhead turtle) through food web exposure. Sediment exposure via dermal contact and incidental 
ingestion may occur for some marine mammals and reptiles. Exposure to potential MC is discussed in more detail 
in the human health and ecological risk assessments. 

 

 



TABLE 5‐1
Physical and Chemical Data of Constituents Detected above Screening Criteria
UXO 16.1 Remedial Investigation Report
Former NASD, Vieques, Puerto Rico

Constituent
Molecular Weight 

(g/mol)
Density 
(g/cm3)

Water Solubility 
(mg/L)

Vapor Pressure 
(mm Hg)

Kh (atm‐

m3/mole)
Koc Kd (mL/g) Log Kow

Metal
Antimony 121.75 6.68 U U U NA 1.3 ‐ 500 U

Arsenic 74.92 5.75 U U U NA 2.0 ‐ 20,000 U

Kd = Soil‐Water partition 
coefficient
Kh = Henry's Law Constant

Koc = Organic carbon partition coefficient

Kow = Octanol‐water partition coefficient

NA = no information available

(2) Dragun, James.  1998.  The Soil Chemistry of Hazardous Materials 2nd Edition.
(3) United States Environmental Protection Agency.  2005.  Partition Coefficients for Metals in Surface Water, Soil, and Waste.
(4) United States National Library of Medicine.  2009.  Hazardous Substances Data Bank (HSDB).  http:/toxnet.nlm.nih.gov/cgi‐bin/sis/htmlgen?HSDB

U = No value is provided because of the uncertainty in the form of these chemicals in the environment

Data Sources (Sources 1 and 3 are primary references):
(1) United States Environmental Protection Agency.  2011.  Regional Screening Level (RSL) Chemical‐specific Parameters Supporting Table January 2015.
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SECTION 6 

Human Health Risk Assessment Summary 
The Human Health Risk Assessment (HHRA) was performed for UXO 16.1 to evaluate potential current and future 
health risks from exposure to chemical constituents in offshore sediment based on the analytical data collected 
during the RI sampling in July 2016. The HHRA was conducted in accordance with the Vieques Master HHRA 
Protocol (CH2M, 2010) and the RI SAP (CH2M, 2016b) and is consistent with EPA Region 2 policy and EPA 
guidance documents. The primary guidance documents used in preparation of the HHRA are the EPA Risk 
Assessment Guidance for Superfund (RAGS) Parts A, D, E, and F (EPA, 1989; 2001; 2004; 2009), and Update of 
Standard Default Exposure Factors (EPA, 2014). The complete HHRA is presented in Appendix G. This section 
summarizes the key components and findings of the HHRA. 

It is recognized that the potential presence of munitions in UXO 16.1 represents some level of explosive hazard 
(albeit likely very low), but is not further discussed in the HHRA. 

6.1 Constituents of Potential Concern 
The sediment samples were grouped for two distinct exposure scenarios: 1) direct contact, and 2) indirect contact 
through consumption of fish and blue crab. Direct contact exposures to sediment were assumed to occur during 
wading in shallow water of 4 feet or less; it is assumed that swimming, rather than wading, would occur at water 
depths greater than 4 feet. Potential recreational users are assumed to have incidental direct contact with 
sediment at water depths greater than 4 feet because swimmers and snorkelers are buoyant at depths greater 
than 4 feet and any contact with the sandy bottom would be insignificant. While divers would overcome 
buoyancy, contact with sediment would still remain insignificant for a number of reasons (e.g., physical barriers 
provided by dive gear, areas of interest tend to be in coral‐covered areas, diver etiquette, etc.). Therefore, 
sediment samples collected from surface water depths of 4 feet or less (data set consists of 4 samples) were used 
in the evaluation of direct contact exposure in the HHRA. However, due to the complex dynamics of a shoreline 
environment (e.g., approximately 2 foot tidal fluctuation of water depth, etc.), additional near‐shoreline sediment 
samples were considered in the risk analysis to ensure a conservative evaluation of potential receptors in the 
nearshore environment. This included samples collected in water depths up to 7 feet (except those in the coral 
reef); the associated evaluation is summarized in the uncertainty analysis (Section 5.5.2). Indirect exposures 
through consumption of fish and blue crab were evaluated using all sediment samples collected at UXO 16.1 (data 
set consists of 24 samples), assuming that fish and blue crab could be caught near the shoreline or from 
watercraft farther offshore. 

Constituents of potential concern (COPCs) were identified for two sediment datasets (direct contact and indirect 
contact) using the screening process presented in the Vieques Master HHRA Protocol (CH2M, 2010). The following 
COPCs were identified for each receptor group: 

• Recreational Users ‐ two inorganics (arsenic and iron)  

• Fish and Blue Crab Consumers ‐ eight inorganics (arsenic, cadmium, copper, lead, nickel, selenium, silver, and 
zinc)  

6.2 Exposure Evaluation 
Potential current and future receptors were evaluated in the HHRA. As noted in Section 3.1 of Appendix G and in 
the conceptual site model for potential human receptors (Table 1 of Attachment G‐2 and Figure 3 of Attachment 
G‐1), current and future receptors evaluated in the HHRA consist of recreational users (adult and child), fish and 
blue crab consumers (adult and child), and researchers (adult). The exposure potential for a future researcher, 
snorkeler, and diver is expected to be less than the exposure potential for an adult recreational user. Therefore, 
the estimated risks for an adult recreational user were used to conservatively represent the potential risks for a 
future researcher, snorkeler, and diver.  
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Based on the COPCs identified in applicable exposure media, the following potential exposure pathways were 
quantified for potential receptors identified at the site. 

• Current/Future Recreational Users ‐ Ingestion of and dermal contact with sediment 

• Current/Future Fish and Blue Crab Consumers – Ingestion of fish or blue crab 

6.3 Risk Estimates 
EPA’s acceptable range for excess lifetime cancer risk (ELCR) associated with CERCLA sites is 1‐in‐10,000 (1x10‐4) to 
1‐in‐1,000,000 (1x10‐6). Similarly, the threshold non‐cancer hazard index (HI) is 1 per target organ. Risk estimates 
were calculated for potential receptors and exposure pathways using conservative assumptions for exposure 
factors and exposure point concentrations. The risk estimates are summarized below. 

Current/Future Recreational Users 
• Adult:  2x10‐7 cumulative ELCR, all target organ specific HI < 1  

• Child:  5x10‐7 cumulative ELCR, all target organ specific HI < 1  

Current/Future Fish Consumers 
• Adult:  2x10‐5 cumulative ELCR, all target organ specific HI ≤ 1; the probability of blood lead levels (BLLs) 

exceeding 10 micrograms per deciliter (µg/dL) is less than 5% 

• Child:  9x10‐6 cumulative ELCR, two target organs with HIs > 1 (dermal [HI = 2] and cardiovascular [HI = 2]) due 
to arsenic; the probability of BLLs exceeding 5 µg/dL is less than 5%  

Current/Future Blue Crab Consumers 
• Adult:  2x10‐5 cumulative ELCR, two target organs with HIs > 1 (dermal [HI = 2] and cardiovascular [HI = 2]) due 

to arsenic; the probability of BLLs exceeding 10 µg/dL is less than 5% 

• Child:  1x10‐5 cumulative ELCR, two target organs with HIs > 1 (dermal [HI = 3] and cardiovascular [HI = 3]) due 
to arsenic; the probability of BLLs exceeding 5 µg/dL is less than 5% 

6.4 Contaminants of Concern 
In general, COCs are identified when the potential ELCR or HI for a receptor group exceeds EPA threshold values (a 
total ELCR of 1x10‐4 or a target organ‐specific HI of 1) and concentrations are site‐related and above background 
levels. When a potential ELCR of 1x10‐4 is exceeded for an exposure medium for a receptor group, the COPCs 
above background levels and posing an individual ELCR greater than 1x10‐6 in the environmental medium 
responsible for the unacceptable risks are identified as COCs. When a potential target organ‐specific HI exceeds 1 
for an exposure medium for a receptor group, the COPCs above background levels and posing a hazard quotient 
(HQ) greater than 0.1 for that target organ in the environmental medium responsible for the unacceptable HI are 
identified as COCs. Factors such as nature of contamination source, laboratory contamination, and common 
pesticide use (unrelated to spills, improper storage disposal or use) are typically considered when identifying 
COCs. Additionally, EPA Region 2 policy strives to reduce environmental lead exposure levels so that no child 
would have more than a 5% chance of exceeding a BLL of 5 µg/dL and no adult would have more than a 5% 
chance of exceeding a BLL of 10 µg/dL. Therefore, if the lead models estimate that the probability of BLLs 
exceeding 5 µg/dL (for child) or 10 µg/dL (for adult) is greater than 5%, lead is identified as a COC unless it is likely 
to be related to background levels rather than a site‐specific release. 

The following provides an evaluation of potential COCs for each receptor group: 

• Current/Future Recreational Users ‐ Risk estimates were within EPA acceptable levels; therefore, COCs were 
not identified for these receptors.  



SECTION 6 – HUMAN HEALTH RISK ASSESSMENT SUMMARY 

NG0320171158TPA 6-3 

• Current/Future Fish and Blue Crab Consumers ‐ Risk estimates exceeded EPA acceptable levels due to arsenic. 
However, 

– Arsenic was detected in only 1 of 21 sediment samples above background. This single exceedance 
occurred in Zone A at station SD08 at 11.4 mg/kg, which is slightly above the background concentration of 
7.14 mg/kg. Station SD08 represents an area of multiple recovered MD items. However, arsenic 
concentrations were below background at all of the 10 other stations in Zones A and D, nearly all of which 
represent areas with multiple recovered MD items. 

– The fish and crab ingestion rates used in the risk estimates (8 ounces/meal at an exposure frequency of 
7 days per week) were conservatively selected to represent Reasonable Maximum Exposure (RME) 
scenarios. The actual ingestion rate and consumption frequency for the local population, especially at 
UXO 16.1, are likely significantly lower than those representing the RME scenario. 

– As discussed in Section 4.1.3, arsenic is not commonly associated with munitions and, if present, is only at 
trivial concentrations.  

– The SWMU 4 soil datasets as a whole indicated that releases of munitions constituents had not occurred 
or contaminants were generally not distinguishable from background. 

Based on this information, the concentrations of arsenic in sediment are very likely attributable to 
background. Therefore, no COCs for potential current or future receptors were identified at UXO 16.1. 
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SECTION 7 

Ecological Risk Assessment Summary 
A Screening Ecological Risk Assessment (SERA), constituting Steps 1 and 2 of the Ecological Risk Assessment (ERA) 
process, and the first step (Step 3A) of a Baseline Ecological Risk Assessment (BERA), were conducted for UXO 
16.1. The complete ERA is presented in Appendix H of this RI Report. This section summarizes the key 
components and findings of the ERA. 

7.1 Ecological Risk Assessment Process and Objectives 
The general approach, methods, and assumptions used for this ERA were based upon the Ecological Risk 
Assessment Protocol for Vieques Environmental Restoration Program – Revision 1 (CH2M, 2015), the ERA interim 
deliverable for UXO 16.1 (CH2M, 2016c), and the regulatory comments on the interim deliverable. This ERA was 
conducted in accordance with the Navy Policy for Conducting Ecological Risk Assessments (CNO, 1999) and the 
Navy guidance for implementing this ERA policy (NAVFAC, 2003; 2012). These guidance documents describe a 
process consisting of eight steps, of which Steps 1, 2, and 3A were conducted for this ERA. Steps 1 and 2 of the 
ERA process comprise the SERA, which are conducted using intentionally conservative assumptions. If the results 
of the SERA indicate that unacceptable risks are possible, the site normally continues on to Step 3A, the first step 
in the BERA. 

The objectives of a SERA are to: 

• Determine if potential risks to ecological receptors warrant either: 1) additional assessment beyond the 
conservative screening steps of the ERA process (i.e., unacceptable ecological risks are possible); or 2) the 
removal of the site from further ecological consideration (i.e., no unacceptable ecological risks likely). 

• Focus subsequent steps of the ERA process on the specific chemicals, pathways, and receptors of potential 
concern if unacceptable ecological risks are possible. 

• Identify any data gaps or areas of unacceptable uncertainty that may require the collection of additional data 
to support ERA evaluations beyond the screening level. 

The general objectives of a Step 3A ERA are to: 

• Refine the risk estimates from the SERA to determine if risks to ecological receptors from site‐related 
chemicals are likely to be unacceptable based upon realistic exposure scenarios. 

• Focus subsequent data collection activities if potentially unacceptable risks are indicated, uncertainties are 
unacceptably high, and/or data gaps are identified. 

7.2 Environmental Setting 
The 200‐acre marine environment within UXO 16.1 generally includes bare sand, sand/macroalgae beds, seagrass 
beds, and coral reef/colonized hard bottom. Various fish, invertebrates, birds, mammals, and reptiles were also 
recorded across these habitats. 

A large area of predominantly bare sand occurs near the confluence of the main quebrada at SWMU 4 and 
UXO 16.1. The mouth of the quebrada is typically blocked by an accumulation of beach sand; this blockage is 
temporarily opened or topped during storm events such that a deltaic deposit of sand/sediment is present 
immediately offshore of the quebrada mouth. 

The sand/macroalgae habitat typically occurs in the transition zone between the nearshore reef habitats and 
offshore seagrass beds, and in pockets within the reef habitats. Some common macroalgae species include disk 
algae (Halimeda spp.), merman’s shaving brush (Penicillus spp.), hard fan algae (Udotea flabellum), soft fan alga 
(Avrainvillea nigricans), forked sea tumbleweed (Dictyota sp.), petticoat algae (Padina sp.), and turf algae 
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(a multispecies, compact mix of small, typically filamentous algae attached to rocks, larger macroalgae, and 
seagrasses).  

Seagrasses occur predominantly in a large nearshore area along the south side, as well as much of the deeper 
offshore area along the western side of UXO 16.1. Four species were observed: turtle grass (Thalassia 
testudinum), shoal grass (Halodule wrightii), manatee grass (Syringodium filiforme), and paddle grass (Halophila 
decipiens).  

In general, fish were infrequently observed in the seagrass habitat, though several species are likely to occur 
there. Blackear wrasse (Halichoeres poeyi) and cero mackerel (Scomberomorous regalis) were found, and a large 
school of anchovies was frequently observed in nearshore seagrass beds on the south side of the site which 
typically attracted foraging brown pelicans (Pelecanus occidentalis) and terns. Various invertebrates were 
observed including rock boring urchin (Echinometra lucunter), sea cucumber (Holothuria sp.), West Indian sea egg 
(Tripneustes ventricosus), stiff pen shell (Atrina rigida), brittle star (Ophiocoma wendti), and queen conch 
(Strombus gigas).  

Reefs and colonized pavement occur across most of the nearshore area of UXO 16.1. Pavement is low relief, solid 
carbonate rock and is the dominant bottom type in UXO 16.1, occurring along most of the UXO 16.1/ SWMU 4 
shoreline and extending out to approximately 200 feet offshore in some areas. Bedrock outcrops also occur along 
the southern shoreline. A diverse community of hard corals, soft corals, and macroalgae occurs in this habitat 
type. Representative hard corals observed include brain corals (Pseudodiploria strigosa and P. clilvosa), boulder 
corals (Montastrea cavernosa, Orbicella annularis, and O. faveolata), finger coral (Porites porites), mustard hill 
coral (P. astreoides), and massive starlet coral (Siderastrea siderea). Fire corals (Millepora alcicornis and M. 
complanata) are prevalent throughout the reefs. Staghorn coral (Acropora cervicornis), elkhorn coral (A. palmata), 
and pillar coral (Dendrogyra cylindrus), occur sporadically in the reefs, primarily within the more developed reefs 
in the northern half and extreme southern end of the site. Soft corals are also common throughout much of the 
hard bottom habitat including corky sea finger (Briareum asbestinum), sea fans (Gorgonia flabellum and G. 
ventalina), sea rods (Plexaura flexuosa and Plexaurella spp.), and white encrusting zooanthids (Palythoa 
caribbaeorum). Observed sponges include loggerhead sponge (Spheciospongia vesparium), vase sponge (Ircinia 
campana), rope sponge (Amphimedon compressa), and volcano sponge (Svenzea sp.). The more common 
macroinvertebrates observed were urchins including the long spine urchin (Diadema antillarum) and rock boring 
urchin. Less common reef species include spiny lobster (Panulirus argus), spider crab (Mithrax sp.), coral banded 
shrimp (Stenopus hispidus), octopus (Octopus sp.), and sun anemones (Stoichactis helianthus). A wide diversity of 
reef fish were observed. The more common species included blue tang (Acanthurus coeruleus), doctorfish 
(Acanthurus chirurgus), banded butterflyfish (Chaetodon striatus), French grunt (Haemulon flavolineatum), 
bluestripped grunt (Haemulon sciurus), squirrelfish (Holocentrus adscensionis), yellowtail damselfish 
(Microspathodon chrysurus), dusky damselfish (Stegastes adustus), parrotfish (Scarus spp.), yellowtail snapper 
(Ocyurus chrysurus), and bluehead wrasse (Thalassoma bifasciatum). 

Bottlenose dolphins (Tursiops truncatus) and a West Indian manatee (Trichechus manatus) were briefly observed 
within UXO 16.1 during the RI sampling. 

Several federally listed species were observed during the UXO 16.1 RI sampling. These include five species of 
threatened corals (Acropora cervicornis, A. palmata, Dendrogyra cylindrus, Orbicella annularis, and O. faveolata), 
sea turtles (likely hawksbill [Eretmochelys imbricata] and green [Chelonia mydas] sea turtles), and West Indian 
manatee. 

7.3 Analytical Data Used in the Ecological Risk Assessment 
A total of 21 sediment samples were collected in UXO 16.1 where MEC/MPPEH were found, in areas with higher 
densities of munitions‐related items, in depositional areas, and in areas that provide appropriate spatial coverage 
to adequately assess the nature and extent of potential MC contamination. All sediment samples were collected 
within depths of 0 to 6 inches. General habitat types at the sample locations were either sand or seagrass. 
Sediment samples were evaluated for explosives, inorganics, grain size, pH, TOC, ORP, and AVS/SEM. In addition, 
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16 sediment samples (8 in open sand and 8 in seagrass habitat types) were collected from background areas 
outside of the site boundary for comparison of inorganic constituents from comparable habitat types. Background 
samples were analyzed for inorganics, grain size, pH, TOC, and ORP, and background threshold values (BTVs) were 
statistically determined separately for sand and seagrass habitats.  

7.4 Ecological Risk Assessment Results 
Eight assessment endpoints were developed for the marine aquatic habitat at UXO 16.1. Aquatic receptor groups 
included aquatic plants, benthic invertebrates, fish, reptiles, birds, and mammals. Lines of evidence for aquatic 
habitats included: 1) comparison of sediment concentrations with ESVs, 2) comparison of modeled dietary doses 
with ingestion toxicity reference values (TRVs), and 3) comparison of site sediment concentrations with 
background concentrations and other lines of evidence, as appropriate. 

7.4.1 Sediment Exposures 
Maximum sediment concentrations were compared to sediment ESVs (Step 2). Two inorganic (antimony and 
arsenic) had HQs that equaled or exceeded 1 based on maximum detected concentrations. Thallium was detected 
but an ESV was not available. These three inorganics were identified as Step 2 COPCs.  

Mean and 95% upper confidence limit (UCL) sediment concentrations were compared to ESVs and BTVs (Step 3A). 
Antimony and arsenic HQs were less than 1 based on mean and 95% UCL concentrations and were therefore not 
evaluated further in the BERA. Thallium was identified as a Step 3A COPC because no ESV was available and it was 
detected above the BTV. The seagrass BTV of 0.045 mg/kg was exceeded in 3 site samples but at low ratios, 
ranging from 1.04 to 1.18. In addition, the range of thallium detections (sand and seagrass habitats combined) in 
UXO 16.1 was 0.029 to 0.082 mg/kg, which is comparable to the background range of 0.031 to 0.096 mg/kg. 
Therefore, thallium in site sediment is comparable to background conditions and is not considered to be a COPC. 

7.4.2 Food Web Exposures 
HQs were calculated based on maximum exposure doses for each upper trophic level aquatic receptor. Receptors 
included brown pelican, West Indian manatee, bottlenose dolphin, hawksbill sea turtle, and green sea turtle. 
Based on a comparison to conservative no observed adverse effect levels, no inorganics had HQs that equaled or 
exceeded 1 for any receptor. 

7.5 Ecological Risk Assessment Summary and Conclusions 
In summary, no Step 3A COPCs were identified for sediment in UXO 16.1. Thus, risks to ecological receptors are 
acceptable for sediment exposure pathways. 

 

 



 

NG0320171158TPA 8-1 

SECTION 8 

Summary and Conclusions of Remedial 
Investigation 
The objectives of this RI were to: 

• Sufficiently characterize the nature and extent of MEC at UXO 16.1 such that: 

– Final remedy determinations can be made regarding MEC 

– Environmental media could be appropriately characterized 

• Determine if there has been a release of chemical constituents in UXO 16.1 related to the former munitions‐
related activities at SWMU 4, and if so: 

– Whether the data sufficiently represent the nature and extent of contamination 

– Whether site‐related contamination, if present, poses unacceptable human health and/or ecological risks 

– Determine whether site‐related contamination (munitions and/or munitions constituents), if present, 
warrants action 

Based on the information provided in Sections 1 through 7, the objectives of the RI have been met, as summarized 
in the following subsection.  

8.1 Summary of Remedial Investigation  
The RI is intended to support the consideration of risk‐based cleanup decisions and the development and 
evaluation of long‐term solutions, as applicable, to address site‐related impacts. The RI was implemented in three 
separate investigations – two focusing on MEC and one focusing on chemical contaminants in sediments, as 
follows: 

• An SI to determine the potential release of MEC to the underwater environment was conducted in 2012, in a 
14‐acre area immediately offshore of SWMU 4. The SI was not intended as a full‐scale study of the nature and 
extent of contamination or explosives hazards. The underwater investigation generally included diver surveys 
(visual and instrument aided) along transects focused in the nearshore area closest to the OB/OD pits and the 
confluence with the large ephemeral stream that discharges at the beach. 

• A more comprehensive assessment of if/where a release of MEC/MPPEH occurred was conducted during the 
2015 ESI. The ESI included approximately 14.6 miles of underwater visual surveys for the presence of potential 
MEC/MPPEH on the seafloor and the instrument‐aided survey and excavation of subsurface anomalies. The 
survey area covered nearly 200 acres of UXO 16.1, covering the entire offshore area within the 3,000‐foot 
explosive arc and an additional area around the historical confluence of the mouth of Laguna Boca Quebrada 
and the ocean.  

• The nature and extent of chemical constituents in UXO 16.1 were characterized by the RI activities conducted 
in 2016. A total of 21 sediment samples (not including QA/QC) were collected from UXO 16.1, representing 
areas with the highest potential for contamination (explosives and inorganics), comprising locations where 
DMM/MPPEH were previously identified, higher densities of MD, depositional areas, as well as areas that 
provided appropriate spatial coverage to adequately assess the nature and extent of chemical contamination, 
if present. In addition, 16 background sediment samples were collected to help distinguish inorganics present 
as a result of background or non‐site‐related influence. 
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8.2 Conclusions of Remedial Investigation  
8.2.1 Munitions and Explosives of Concern Nature and Extent 
• SWMU 4 OB/OD operations, conducted in 16 man‐made earthen bermed pits, may have ejected munitions 

directly into adjacent waters of UXO 16.1, or indirectly via overland runoff primarily via an ephemeral stream.  

• During the underwater munitions investigations, 63 munition‐related items were identified, but only 6 
potential MEC were identified, comprising a 20‐mm projectile, an expended M123 series photoflash cartridge 
base section, 3 photoflash cartridges, and a 40‐mm flare base section, all of which were removed. Fifty‐seven 
of the items were MD; in addition, over 70 cultural debris items were found. Quality Control Reports were 
created and Preparatory Checklists used during the investigation (Appendix I).  

• The findings of the SI and ESI verified the CSM and demonstrated that the nature and extent of munitions 
were sufficiently delineated. 

8.2.2 Nature and Extent of Munitions Constituent Contamination 
• No explosives were detected in sediment. 

• Antimony and arsenic were the only two inorganics detected above background and/or screening criteria. 
Based on multiple lines of evidence including low magnitude and frequency of  screening value and 
background exceedances, insignificant in munitions found within UXO 16.1, inorganics concentrations found 
in UXO 16.1 are wholly or largely associated with background or non‐site‐related sources. 

8.2.3 Human Health Risk Assessment 
• The potential presence of munitions at UXO 16.1 represents an explosive hazard, albeit low.  

• Potential current and future receptors evaluated in the HHRA consisted of recreational users (adult and child), 
fish and blue crab consumers (adult and child), and researchers (adult).  

• No COCs were identified based on human exposure to COPCs in UXO 16.1 sediment. Therefore, no 
unacceptable human health risks are present at the site associated with potential munitions constituents. 

8.2.4 Ecological Risk Assessment 
• The marine environment within UXO 16.1 includes bare sand, macroalgae, seagrass, colonized hard bottom, 

and coral reef habitats, and overall supports a variety of fish, invertebrates, birds, mammals, and reptiles.  

• Sediment concentrations were evaluated for direct exposure to aquatic organisms and via food web exposure 
to upper trophic level aquatic receptors (i.e., brown pelican, West Indian manatee, bottlenose dolphin, 
hawksbill sea turtle, and green sea turtle).  

• No COCs were identified based on ecological exposures to COPCs in UXO 16.1. The risks to ecological 
receptors are acceptable for sediment exposure pathways. 

8.3 Recommendations 
Based on the conclusions of the RI, the following path forward is recommended for UXO 16.1: 

• Because the RI objectives were satisfied and no unacceptable human health or ecological risks were identified 
associated with potential munitions constituents, no action is necessary to be protective of potential human 
and ecological receptors (current or potential future) associated with exposure to constituents present in 
sediment or biota.  

• Because of the potential presence of MEC within UXO 16.1, an FS is warranted to address potential explosive 
hazards.  
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Common Name Scientific Name
Mammals

West Indian manatee Trichechus manatus
Bottlenose dolphin Tursiops truncatus

Birds
Brown pelican Pelecanus occidentalis
Royal tern Thalasseus maximus
Magnificent frigatebird Fregata magnificens
Brown booby Sula leucogaster

Reptiles
Green sea turtle Chelonia mydas

Fish
 Seargent Major   Abudefduf saxatilis 
 Ocean Surgeon   Acanthurus bahianus 
 Doctorfish   Acanthurus chirurgus 
 Blue Tang   Acanthurus coeruleus 
 Spotted Eagle Ray   Aetobatus narinari 
 Porkfish   Anisotremus virginicus 
 Trumpetfish   Aulostomus maculatus 
 Spanish Hogfish   Bodianus rufus 
 Blue Runner   Caranx crysos 
 Bar Jack   Caranx ruber 
 Foureye Butterflyfish   Chaetodon capistratus 
 Banded Butterflyfish   Chaetodon striatus 
 Blue Chromis   Chromis cyanea 
 Southern Stingray   Dasyatis americana 
 Jackknife Fish   Equetus lanceolatus 
 Spotted Moray   Gymnothorax moringa 
 French Grunt   Haemulon flavolineatum 
 Bluestripped Grunt   Haemulon sciurus 
 Yellowhead Wrasse   Halichoeres garnoti 
 Queen Angelfish   Holacanthus ciliaris 
 Squirrelfish   Holocentrus adscensionis 
 Bermuda Chub   Kyphosus sectatrix/incisor 
 Hogfish   Lachnolaimus maximus 
 Smooth Trunkfish   Lactophrys triqueter 
 Schoolmaster   Lutjanus apodus 
 Gray Snapper   Lutjanus griseus 
 Yellowtail Damselfish   Microspathodon chrysurus 
 Mullet   Mugilidae 
 Yellowtail Goatfish   Mulloidichthys martinicus 
 Yellowtail Snapper   Ocyurus chrysurus 
 Redlip Blenny   Ophioblennius atlanticus 
 Gray Angelfish   Pomacanthus arcuatus 
 French Agelfish   Pomacanthus paru 
 Midnight Parrotfish   Scarus coelestinus 
 Blue Parrotfish   Scarus coeruleus 
 Rainbow Parrotfish   Scarus guacamaia 
 Stripped Parrotfish   Scarus iserti 
 Princess Parrotfish   Scarus taeniopterus 
 Queen Parrotfish   Scarus vetula 
 Cero Mackerel   Scomberomoru regalis 
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Common Name Scientific Name
 Stoplight Parrotfish   Sparisoma viride 
 Great Barracuda   Sphyraena barracuda 
 Dusky Damselfish   Stegastes adustus 
 Beaugregory   Stegastes leucostictus 
 Sand Diver   Synodus intermedius 
 Bluehead Wrasse   Thalassoma bifasciatum 
Anchovies  Engraulidadae 

Hard Coral
 Staghorn coral   Acropora cervicornis 
 Elkhorn coral   Acropora palmata 
 Lettuce coral   Agaricia sp.
 Boulder brain coral   Colpophyllia natans 
 Pillar coral   Dendrogyra cylindrus 
 Knobby brain coral   Pseudodiploria clivosa 
 Symmetrical brain coral   Pseudodiploria strigosa 
 Smooth flower coral   Eusmilia fastigiata 
 Fire coral   Millepora alcicornis 
 Blade fire coral   Millepora complanata 
 Boulder star coral   Orbicella annularis 
 Great star coral   Montastrea cavernosa 
 Mountainous star coral  Orbicella faveolata 
 Mustard hill coral   Porites astreoides 
 Finger coral   Porites porties 
 Massive starlet coral   Siderastrea siderea

Soft Coral
Corky sea finger Briareum asbestinum
Encrusting gorgonian Erythropodium caribaeorum
Tournefort's Eunicea Eunicea tourneforti
Venus sea fan Gorgonia flabellum
Common sea fan Gorgonia ventalina
White encrusting zooanthid Palythoa caribbaeorum
Bent sea rod Plexaura flexuosa
Slit‐pore sea rods Plexaurella spp.
Sea plumes Pseudopterogorgia spp.

Macroalgae
Branching calcified algae  Amphiroa sp. 
Soft fan alga  Avrainvillea nigricans 
Forked sea tumbleweed  Dictyota sp. 
Disk algae  Halimeda spp.
Red coraline algae  Jania sp. 
Leathery lobeweeds  Lobophora spp. 
Petticoat algae  Padina sp. 
Merman's shaving brush  Penicillus spp. 
Gulfweed  Sargassum sp.
Hard fan alga  Udotea flabellum 
Smooth bubble algae  Valonia ventricosa 

Plants
Turtle grass Thalassia testudinum
Manatee grass Syringodium filiforme
Paddle grass Halophila decipiens
Shoalgrass Halodule wrightii
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AGENCY OVERSIGHT 
Daily sampling and safety brief at dock. 

 
 

Agency oversight aboard observation boat. 
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Live underwater video feed provided on observation boat. 

 
 

EPA split sampling. 
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SAMPLING METHODS - STATION MARKING 
All stations were initially located by GPS, cleared to a radius of about 25 feet by munitions response divers, and 
temporarily marked with a plastic sand screw and float. 

 

Scientific divers later returned to these marks to inspect for protected coral species that may be too close, document 
habitat conditions, and then conduct intrusive sediment sampling. 
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SAMPLING METHODS - HAND CORING 
Sediment was collected by hand coring with a Lexan tube, measuring 6 inches long and 3 inches diameter. Tubes 
were pushed flush to the sediment surface. If refusal was hit above 6 inches, a stainless steel spoon was used to top 
off with adjacent sediment from the same profile.  

 
 
 
 
  

Tops of the sediment cores 
were capped 

A stainless steel spoon used to dig  
below the core tube and lift out 

The bottom of the extracted core 
was then capped 

Completed 
core sample 
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Typical Seagrass/Bare Sand Habitats 
 
 
 
 
 

  

Seagrass Habitats Sand Habitats 

Dense turtle grass Sand pockets (or channels) 

Open bare sand Sparse shoal grass (and macroalgae) 
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UXO 16.1 Sediment Samples 
SD-01. Patchy (10 to < 50% cover) macroalgae (Halilmeda spp.) and patchy (10 to < 30% cover) seagrass (Halodule 
wrightii). Light to dark gray sediment, predominantly fine to medium grained sand, shell fragments, some coarse 
grained sand. 

                         
 

SD-02. Colonized pavement with sand channels. Sampled in sand channel immediately adjacent to pavement. Dark 
gray sediment, fine grained sand with silt, shell fragments common, sulfur odor. 
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SD-03. Bare sand sampled. Nearby patchy (10 to < 30% cover) seagrass (Halodule wrightii) which quickly grades to 
100% cover Thalassia testudinum. Light to dark gray sediment, fine to medium grained sand, shell fragments 
common. 

                
 

SD-04. Bare sand sampled. At edge of mixed bed of macroalgae and seagrass (Thalassia testudinum), > 90% cover. 
Contacted hard bottom below about 4 inches. 
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SD-05. 100% cover seagrass bed. Mix of Thalassia testudinum and Syringodium filiforme. 

                 
 

SD-06. Bare sand. Near beach. Soft sand. 
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SD-07. Bare sand. Near beach. Abundant dislodged sargassum clumps shifting over sediment surface in area. Brown 
and dark gray sediment, fine grained sand with silt. Coral skeleton fragments common up to 4 inches. Shell fragments 
common. 

                
 

SD-08. Colonized pavement area. Sample collected from small depression (~ 2 feet diameter) containing coarse sand 
and coral rubble. Sediment averages 3 inches deep. General area contains no sediment, just solid carbonate rock 
colonized by various macroalgae, hard corals, and gorgonians. Brown sediment, medium to coarse grained sand, shell 
fragments common, subangular 2-inch coral skeleton fragments. 
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SD-09. Macroalgae (~ 90% cover), predominantly Halimeda spp. Refusal at 3 inches. Dark gray sediment, silty fine 
grained sand, minor shell fragments and shells. 

                
 

SD-10. Colonized pavement area. Sample collected from depression about 2 by 4 feet, surrounded by exposed hard 
bottom. Sediment averages 4 inches deep in center. General area contains no sediment, just solid carbonate rock 
colonized by various macroalgae and soft corals. 
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SD-11. Bare sand. Brown and dark gray sediment, fine to medium grained sand, shell fragments common. 

                
 

SD-12. Sand area within edge of aggregate patch reef area. Colonized rocks containing diverse hard and soft corals. 
Brown and dark gray sediment, fine to coarse sand, shell fragments common. Subangular grains. 
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SD-13. 100% cover seagrass bed. Mix of Thalassia testudinum and Syringodium filiforme. Gray to dark gray sediment, 
fine grained sand with silt. Shell fragments, seagrass roots, sulfur odor, some medium grained sand.  

                
 

SD-14. Colonized pavement area. Sample collected from shallow depression about 2 by 2 feet, surrounded by 
exposed hard bottom. Sediment averages 4 inches deep in center. General area contains no sediment, just solid 
carbonate rock colonized by patchy macroalgae and soft corals. Brown sediment, medium to coarse sand, some shell 
fragments, subangular.  
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SD-15. Sand area, located at transition between nearshore rock/boulder zone and offshore dense seagrass. Target 
station was further inshore where no sediment was present in the rock/boulder zone, therefore moved offshore to 
the nearest sediment location. Dark gray sediment, fine to medium grained sand, some shell fragments, sulfur odor. 

               
 

SD-16. 100% cover seagrass bed. Mix of Thalassia testudinum and Syringodium filiforme. Dark gray sediment, fine 
grained sand, root fragments, minor shell fragments, sulfur odor. 
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SD-17. Bare sand. Near beach. Brown and gray sediment, fine to medium grained sand with silt, shell fragments 
common. 

               
 

SD-18. Bare sand, but at immediate edge of patchy seagrass (Syringodium filiforme), about 90% coverage.  
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SD-19. 100% cover seagrass bed. Predominantly Thalassia testudinum with small mix of Syringodium filiforme. 
Immediately adjacent to shallow rock/boulder ledge. Brown and dark gray sediment, fine to coarse sand, shell 
fragments, root fragments, subangular grains. 

                

SD-20. 100% cover seagrass bed. Predominantly Syringodium filiforme with mix of Thalassia testudinum. Light to dark 
gray sediment, fine to medium grained sand, some shell fragments, roots, sulfur odor. 
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SD-21. Rock/boulder zone along shoreline. Sediment collected from shallow sand pocket within the rocky area. 

 
                              
 
  

Photo Not Taken 
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Background Sediment Samples 
SD-22. Bare sand. Sandy, dark grey, fine grain sediment with brown sand, loose sand not compacted. 

           
 

SD-23. Bare sand, at edge of sparsely colonized rock/boulder area; some seagrass (Thalassia testudinum) nearby. 
Coarse sand, channel full of sand. 
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SD-24. Bare sand. Dark grey sediment with brown coarse sand with shell fragments. 

               
 

SD-25. Bare sand. Dark grey almost black sediment, coarse sand with shell fragments and stone. 
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SD-26. Bare sand, in sand channel along edge of aggregate reef. Grey and portion of brown sediment, sand fine to 
coarse with fragments of shell. 

                
 

SD-27. Bare sand, in sand channel along edge of aggregate reef. Brown sediment, coarse sand with shells. 
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SD-28. Bare sand, along edge of sparsely colonized pavement. Fine sand, brown sediment mostly with dark grey sand, 
loose sand, fragments of shells. 

           
 

SD-29. Bare sand, along edge of sparsely colonized pavement. Dark grey sediment, medium size grain mixed with 
brown sand, shells, and fragments of rock found. 
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SD-30. 100% cover seagrass bed. Predominantly Thalassia testudinum with mix of Syringodium filiforme. Compact 
coarse sand. 

 
 

SD-31. 100% cover seagrass bed. Predominantly Thalassia testudinum with mix of Syringodium filiforme. Dark grey 
sediment, compact fine sand with seagrass. 

         
 

SD-32. 100% cover seagrass bed. Predominantly Thalassia testudinum with mix of Syringodium filiforme. Dark grey 
sediment with brown fine grain sand with seagrass in it. 
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SD-33. 100% cover seagrass bed. Predominantly Syringodium filiforme, about 100%. Dark grey sediment with brown 
fine grain sand with seagrass. 

       
 

SD-34. 100% cover seagrass bed. Predominantly Halodule wrightii with some Thalassia testudinum. Adjacent and 
shallow underlying pavement. Dark grey sediment with brown fine sand with seagrass. 

       
 

SD-35. 100% cover seagrass bed. Mix of Halodule wrightii and Thalassia testudinum. Adjacent and shallow underlying 
pavement. Dark grey, almost black sediment, with brown sand fines with seagrass and some stones and shells. 
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SD-36. 100% cover seagrass bed. Predominantly Thalassia testudinum. Adjacent and shallow underlying pavement. 
Fine grey sand combined with brown sand. Mostly brown sediment with seagrass. 

       
 

SD-37. 100% cover seagrass bed. Predominantly very short growing Thalassia testudinum. Adjacent and shallow 
underlying pavement. Fine brown sand with a portion of grey sand. Compacted, fragments of shells and seagrass. 
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DATA VALIDATION REPORT 

Report Date:  August 18, 2016 
Project/Site: TechLaw – UXO16 Vieques, Puerto Rico 
Laboratory Nos: 280-85956-2, 280-85987-2, 280-85956-3, 280-85987-3 

This memo presents the organics data validation report for the data obtained during the field 
activities for the above referenced work assignment.  The purpose of this review is to provide a 
technical validation of explosives by EPA Method 8330A and perchlorate by  EPA Method 6850 
from TestAmerica.  This report consists of the validation of 11 sediment samples collected on 
July 19, 2016 and July 20, 2016.  The field sample numbers and corresponding laboratory 
numbers are presented below: 

Field Sample Number Laboratory Sample 
Number

VW-UX016-SDSW16-EPA 280-85956-1 
VW-UX016-SDSW13-EPA 280-85956-2 
VW-UX016-SDSW09-EPA 280-85956-3 
VW-UX016-SDSW11-EPA 280-85956-4 
VW-UX016-SDSW08-EPA 280-85956-5 
VW-UX016-SDSW02-EPA 280-85957-1 
VW-UX016-SDSW17-EPA 280-85957-2 
VW-UX016-SDSW17-D-EPA 280-85957-3 
VW-UX016-SDSW07-EPA 280-85957-4 
VW-UX016-SDSW19-EPA 280-85957-5 
VW-UX016-SDSW12-EPA 280-85957-6 

Data validation/data quality review was conducted in accordance with the documents; USEPA 
Region 2 Quality Assurance Project Plan (QAPP) for Oversight of the Remedial Investigation at 
UXO 16 Adjacent to Solid Waste Management Unit (SWMU) 4, July 2016; Test Methods for 
Evaluating Solid Wastes, SW-846, 3rd Edition and the USEPA Region 2 Data Validation 
Standard Operating Procedures, modified for the methods used.
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A Stage 4 Manual Validation as defined in the Guidance for Labeling Externally Validated 
Laboratory Analytical Data for Superfund Use EPA-540-R-08-005 January 2009 USEPA, was 
performed on the samples.  The data were evaluated based on the following parameters: 

Presence and completeness of COC and sample receipt records and documentation  
Sample Index and chronology (correlation of field sample ID to laboratory sample ID; 
and completeness of sample analysis and sample result reporting) 
Reporting limits and detection limits 
Laboratory Cover Sheet / Case Narrative and Laboratory Qualifiers (method deviations 
and QC anomalies) 
Analytical holding times 
Initial and Continuing Calibration and standards traceability 
Surrogate recoveries 
Internal standards 
Blanks (method and preparation blanks) 
Matrix spike recoveries/Matrix spike/matrix spike duplicate and RPD values 
Review of Laboratory Control Standards (LCS) 
Field Duplicate RPD values 
Recalculation of Results from Raw Data and Transcription Check 

Presence and Completeness of COC and Sample Receipt Records and Documentation 

The chain-of-custody (COC) form was properly filled out including signatures, date and time of 
sampling, sampling identification, analyses requested, and custody transfers between different 
parties were signed and dated.

The samples were received in good condition and within the recommended temperature range of 
4  2 C or just below, but not frozen.

According to the laboratory one of three 4oz jars for sample VW-UX016-SDSW02-EPA (280-
85987-1) was received without a sample time on the container label.  The sample was logged per 
the Chain-of-Custody and the laboratory proceeded with the analysis.  The client was notified on 
7/26/16.

No other laboratory documentation, shipping, or receiving problems were noted.   

Sample Index and chronology (Correlation of field sample ID to laboratory sample ID) 

The samples collected were appropriately identified and analyzed as per the chain-of-custody 
records.
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The COC indicated the analysis for explosives as Method 8330B; however, the samples were 
analyzed by Method 8330A as indicated in the QAPP. 

Perchlorate analysis was subcontracted to TestAmerica’s Burlington laboratory and the explosive 
analyses were performed by TestAmerica Denver.   

Reporting limits and detection limits 

The laboratory reporting limits (RLs) and Method Detection Limits (MDLs) were correctly 
adjusted for sample size and percent moisture.   

All RLs were less than the project action levels (RSLs).

Laboratory Cover Sheet / Case Narrative and Laboratory Qualifiers (Method deviations and QC 
anomalies) 

All QC anomalies and outliers were noted in the case narratives and results were appropriately 
qualified by the laboratory.  It should be noted however, that the laboratory was not using the LCS 
and MS/MSD method performance criteria listed in the QAPP to evaluate these analyses.  
Therefore, the laboratory noted outliers maybe different than the data validation outliers which are 
based on the method performance criteria listed on the QAPP tables. 

The case narrative noted that MS/MSD analysis was requested for sample VW-UX016-
SDSW09-EPA (280-85956-3) and triplicate volume should be submitted for samples that require 
MS/MSD analysis.  However, only duplicate volume was received for sample VW-UX016-
SDSW09-EPA (280-85956-3) + MS/MSD.  Limited but sufficient volume was available to 
perform the requested analysis.  The client was notified on 7/25/16. 

According to the case narratives, the explosive samples were air dried and sieved per the 
procedure; however, the samples contained material that would not pass through the sieve: This 
material was removed and not extracted.  The material appeared to be rocks and/or vegetation. 
Sample VW-UX016-SDSW16-EPA (280-85956-1) contained floor sweepings that had plastics 
wrappers, foam, and tape.  Several samples contained rocks, coral, shells, and vegetation. 

The case narrative for perchlorate noted that a deviation from the Standard Operating Procedure 
(SOP) occurred.  The samples were analyzed two times for Perchlorate analysis.  The samples in 
the original batch were biased low due to failing internal standards, which is typically remedied 
via dilution.  Diluting the MS/MSD, which was spiked prior to dilution in the original analysis, 
would provide estimated results below half the RL.  Therefore, the samples were re-prepped 
using a higher final extract volume with appropriately adjusted spiking levels.  All samples were 
non-detect in the second (reported) analysis, which has passing QC.  All samples were non-
detect in the original analysis except for VW-UX016-SDSW08-EPA (280-85956-5), which had 
an estimated result at approximately ½ the RL in the original analysis (0.4 ug/Kg, RL 0.96 
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ug/Kg).  this result would have been well below the RSL.  The reporting limits were adjusted 
accordingly and are well below the RSL. 

Analytical Holding Times 

Analytical holding times were assessed to determine whether the holding time requirements were 
met by the laboratory.  The explosives samples were extracted within 14 days of collection and 
the extracts were analyzed within 40 days of extraction.  The perchlorate samples were analyzed 
within 28 days of collection.

Summaries of Initial and Continuing Calibration and standards tractability  

The instruments were calibrated at the required frequency.  Continuing calibration verification 
standards were analyzed at the correct frequency for the analytical sequences. 

Linearity was established as the %RSDs were less than 20% or the correlation coefficients were 
greater than 0.99.

The continuing calibration percent differences for all explosive compounds were less than 20% 
and less than 15% for perchlorate.

Surrogate recoveries

The surrogate compound 1,2-dinitrobenzene was added to all explosive samples and QC samples.  
All recoveries for the surrogate 1,2-dinitrobenzene were within the QAPP specified QC limit of 
78-119% for Method 8330A. 

Internal Standards 

Raw data were evaluated to verify that all internal standard responses (area counts) were within ± 
50% of the value from the average of the IS area counts of the initial calibration.
Blanks (method blank and preparation blanks) 

The method blanks and preparation blanks were analyzed at the required frequency.

All blanks results were non-detects.
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Matrix Spike/Matrix Spike Duplicate (MS/MSD) and RPD Values 

Matrix spike/matrix spike duplicate (MS/MSD) analyses were performed on sample  
VW-UX016-SDSW09-EPA for the explosive and perchlorate analyses.  All MS/MSD percent 
recoveries were within the QAPP analyte specific method performance with the exceptions noted 
below.

The MS/MSD recoveries for HMX at 222%/246% for sample VW-UX016-SDSW09-EPA were 
greater than the QC limits of 74-124% and the matrix spike duplicate recovery for 2,4,6-
trinitrotoleune at 125% for sample VW-UX016-SDSW09-EPA was greater than the QC limits of 
71-120%.  However, no data validation qualifiers were added to the data for high bias because 
these two compounds were not detected in the parent sample  
VW-UX016-SDSW09-EPA.  [Note:  These two compounds were qualified as “F1” by the 
laboratory to indicate that the spike recovery was outside the laboratory QC limit.] 

All MS/MSD relative percent differences (RPDs) were less than 20% for Method 8330A and less 
than 15% for Method 6850.

Review of Laboratory Control Standards (LCS) 

The laboratory analyzed a laboratory control sample for the for the explosive and perchlorate 
analyses.  All LCS recoveries were within the QAPP analyte specific method performance criteria.  

One Interference Check Sample (ICS) was prepared and analyzed with the perchlorate samples.  
The ICS was spiked at the reporting limit and the ICS recovery was within the QC limit of 80-
120%.

Field Duplicate RPD values 

Although the QAPP indicated that field duplicates were not collected, sample  
VW-UX016-SDSW17-D-EPA is a field duplicate of sample VW-UX016-SDSW17-EPA. Region 
2 field sample duplicate criteria were met (i.e., for results greater than 5x the reporting limit, RPDs 
were less than 50% and for results less than 5x the reporting limit, the difference between the field 
duplicate and the original was less than 2x the reporting limit).  All compounds were non-detects. 

Recalculation of Results from Raw Data and Transcription Check 
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All appropriate raw data were included.  The raw data were evaluated to verify reduction of the 
sample results, calibrations, blank, and QC results to the results summary forms.  Approximately 
10% of results were recalculated. The appropriate sample sizes and percent moistures were used 
and no transcription or calculation errors were observed.  No raw data anomalies were encountered. 

The results and reporting limits were correctly reported.  All results were within the linear ranges. 

The Isotope ratios 35Cl/37Cl were within the range of 2.3 to 3.8. 
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DATA QUALIFIER DEFINITIONS 

For the purpose of Data Validation, the following code letters and associated definitions are 
provided for use by the data validator to summarize the data quality. 

Validation Qualifiers or Flags 

US EPA 
Flags

Definition

U
The analyte was analyzed for, but was not detected above the level of the 
reported sample quantitation limit 

J
The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample 

R
The result is unuseable. The sample result is rejected due to serious 
deficiencies in meeting quality control criteria. The analyte may or may not 
be present in the sample 

UJ
The analyte was analyzed for, but was not detected. The reported 
quantitation limit is approximate and may be inaccurate or imprecise 

TechLaw, Inc. Data Validation Report 

Validated By: Bill Fear, TechLaw, Inc.   Reviewed By: Israel Okwuonu, TechLaw, Inc.  
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DATA VALIDATION REPORT 

Report Date:  August 18, 2016 
Project/Site:  TechLaw – UXO16 Vieques, Puerto Rico 
Laboratory No: 280-85956-1, 280-85987-1 

This memo presents the inorganics data validation report for the data obtained during the field 
activities for the above referenced work assignment.  The purpose of this review is to provide a 
technical validation of total metals and mercury by EPA Methods 6010C, 6020A, and 7471B; and 
hexavalent chromium by Method EPA Method 7196A from TestAmerica.  This report consists of 
the validation of 11 sediment samples collected on July 19, 2016 and July 20, 2016.  The field 
sample numbers and corresponding laboratory numbers are presented below: 

Field Sample Number Laboratory Sample 
Number

VW-UX016-SDSW16-EPA 280-85956-1 
VW-UX016-SDSW13-EPA 280-85956-2 
VW-UX016-SDSW09-EPA 280-85956-3 
VW-UX016-SDSW11-EPA 280-85956-4 
VW-UX016-SDSW08-EPA 280-85956-5 
VW-UX016-SDSW02-EPA 280-85957-1
VW-UX016-SDSW17-EPA 280-85957-2
VW-UX016-SDSW17-D-EPA 280-85957-3
VW-UX016-SDSW07-EPA 280-85957-4
VW-UX016-SDSW19-EPA 280-85957-5
VW-UX016-SDSW12-EPA 280-85957-6

Data validation/data quality review was conducted in accordance with the documents; USEPA 
Region 2 Quality Assurance Project Plan (QAPP) for Oversight of the Remedial Investigation at 
UXO 16 Adjacent to Solid Waste Management Unit (SWMU) 4, July 2016; Test Methods for 
Evaluating Solid Wastes, SW-846, 3rd Edition and the USEPA Region 2 Data Validation 
Standard Operating Procedures, modified for the methods used. 
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A Stage 4 Manual Validation as defined in the Guidance for Labeling Externally Validated 
Laboratory Analytical Data for Superfund Use EPA-540-R-08-005 January 2009 USEPA, was 
performed on the samples.  The data were evaluated based on the following parameters: 

Presence and completeness of COC and sample receipt records and documentation  
Sample Index and chronology (correlation of field sample ID to laboratory sample ID; 
and completeness of sample analysis and sample result reporting) 
Reporting limits and detection limits 
Laboratory Cover Sheet / Case Narrative and Laboratory Qualifiers (method deviations 
and QC anomalies) 
Analytical holding times 
Initial and Continuing Calibration and standards traceability 
Instrument stability and performance (e.g., MS tuning, serial dilution, interference check 
samples) 
Internal standards 
Blanks (method blank; instrument blanks (e.g., initial calibration blank, CCB, if specified 
in method); reagent/preparation blanks) 
Matrix spike recoveries/Matrix spike/matrix spike duplicate and RPD values 
Post digestion spikes 
Review of Laboratory Control Standards (LCS) 
Field Duplicate RPD values 
Recalculation of Results from Raw Data and Transcription Check 

Presence and Completeness of COC and Sample Receipt Records and Documentation 

The chain-of-custody (COC) form was properly filled out including signatures, date and time of 
sampling, sampling identification, analyses requested, and custody transfers between different 
parties were signed and dated.

The samples were received in good condition and within the recommended temperature range of 
4  2 C or just below, but not frozen.

According to the laboratory one of three 4oz jars for sample VW-UX016-SDSW02-EPA (280-
85987-1) was received without a sample time on the container label.  The sample was logged per 
the Chain-of-Custody and the laboratory proceeded with the analysis.  The client was notified on 
7/26/16.

The soil jars for samples VW-UX016-SDSW19-EPA (280-85987-5) and VW-UX016-SDSW12-
EPA (280-85987-6) that were subcontracted to TestAmerica’s St. Louis laboratory for 7196A 
Hexavalent Chromium analysis were received broken, but the volume was contained in the 
packing material and bubble bag. The sample volume was transferred to new jars upon receipt at 
TA St. Louis.  It does not appear that sample integrity was effected (no cross contamination 
noted.)
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No other laboratory documentation, shipping, or receiving problems were noted.   

Sample Index and chronology (Correlation of field sample ID to laboratory sample ID) 

The samples collected were appropriately identified and analyzed as per the chain-of-custody 
records.

The QAPP only included information for Method 6010; however, samples were also analyzed by 
Method 6020A and for mercury by Method 7471B as indicated on the COCs.  

Aluminum, antimony, calcium, iron, magnesium, potassium, and silver were analyzed by Method 
6010C and all other metals (excluding mercury) were analyzed by Method 6020A.  This included 
vanadium and zinc which were not included in the QAPP as target analytes.

The hexavalent chromium analysis was subcontracted to TestAmerica’s St. Louis laboratory and 
all other analyses were performed by TestAmerica Denver.  The QAPP appears to indicate Method 
7199 for hexavalent chromium analysis; however, the samples were analyzed using Method 7196A 
as indicated on the COC. 

Reporting limits and detection limits 

The laboratory reporting limits (RLs) and Method Detection Limits (MDLs) were correctly 
adjusted for sample size and percent moisture.   

All RLs were less than the project action levels (RSLs) with the exception of thallium and 
hexavalent chromium.  The sample results were reported down to the MDLs and all MDLs were 
below the RSLs.   

Laboratory Cover Sheet / Case Narrative and Laboratory Qualifiers (Method deviations and QC 
anomalies) 

All QC anomalies and outliers were noted in the case narratives and results were appropriately 
qualified by the laboratory.  It should be noted however, that the laboratory was not using the LCS 
and MS/MSD method performance criteria listed in the QAPP to evaluate these analyses.  
Therefore, the laboratory noted outliers were different than the data validation outliers which are 
based on the method performance criteria listed on the QAPP tables. 

The case narrative noted that MS/MSD analysis was requested for sample VW-UX016-
SDSW09-EPA (280-85956-3) and triplicate volume should be submitted for samples that require 
MS/MSD analysis.  However, only duplicate volume was received for sample VW-UX016-
SDSW09-EPA (280-85956-3) + MS/MSD.  Limited but sufficient volume was available to 
perform the requested analysis.  The client was notified on 7/25/16. 
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Analytical Holding Times 

Analytical holding times were assessed to determine whether the holding time requirements were 
met by the laboratory.  Mercury was analyzed within 28 days of sample collection and all other 
metals were analyzed within 180 days of sample collection.  The hexavalent chromium samples 
were prepared within 30 days of sample collection and were analyzed within 7 days of preparation 
as recommend by Method 3060A/7196A.   

Initial and Continuing Calibration and standards tractability

The instruments were calibrated at the required frequency.  Continuing calibration verification 
standards and low level calibration standards were analyzed every ten samples and at the end of 
the analytical sequence.

The correlation coefficients were greater than 0.99.
Initial Calibration Verification 

The percent recoveries of mercury were within 85-115%.  All other analytes were within 90-110%.   

Continuing Calibration Verification 

The percent recoveries of mercury were within 85-115%.  All other analytes were within 90-110% 
for the CCV standards that bracketed the samples.   

The low-level calibration verification standard (CCVL) recoveries were within method QC limits 
(70-130%) with the exceptions noted below.

A CCVL recovery for aluminum (182%) and manganese (148%) exceeded 130%.  However, no 
data validation qualifiers were added to the data as the associated sample results were greater than 
2 times the RLs.  (The laboratory noted that the results were greater than 10 times the RLs.  
Associated results were flagged with a “^” by the laboratory to indicated instrument related QC 
was outside acceptance limits.) 

Instrument Stability and Performance (e.g., Tuning, Serial Dilution, and Interference Check 
Samples) 

Tunes

The instrument tune was acceptable for Method 6020A.  No raw data issues were noted. 

Serial Dilution Analysis 

The laboratory performed the serial dilution analyses for these metals analyses.  The serial dilution 
%Ds were less than 10% or the original sample results were less than 50x the reporting limit with 
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the exception noted below.  [Note:  The QAPP is using DoD criteria of 50 times the limit of 
quantitation (LOQ).  The RL is considered equivalent to the LOQ for these analyses.]  

The serial dilution %D for calcium (11%) was greater than 10% and original sample result was 
greater than 50x the RL for sample VW-UX016-SDSW09-EPA.  As a result of the exceeded serial 
dilution criteria, the following result was qualified as estimated (J): 

Calcium in parent sample VW-UX016-SDSW09-EPA  

The laboratory also flagged cobalt in sample VW-UX016-SDSW02-EPA for exceeding the serial 
dilution 10% criteria; however, no data validation qualifiers were added to the data as the sample 
result was less than 50 times the RL and the post digestion and MS/MSD recoveries were within 
QC limits. 

Interference Check Samples 

All interference check sample percent recoveries were within 80-120%.  No raw data issues were 
noted.

Summaries of Internal Standards 

Internal standard recoveries were summarized for the ICPMS metals and were within  
60-125% for all sample analysis for which analytes were reported. 

Blanks (method blank; instrument blanks (e.g., initial calibration blank, CCB, if specified  
in method); reagent/preparation blanks) 

The method blanks, calibration blanks, and preparation blanks were analyzed at the required 
frequency.

Preparation Blanks /Calibration Blanks  
Thallium was detected in the method blanks at concentrations less than ½ the RL that resulted in 
sample qualification.  As a result, the following sample results less than the RL were raised to the 
RL and were qualified as non-detected (U): 

Thallium in all samples  

Beryllium was detected in one CCB at a concentration less than the RL that resulted in sample 
qualification.  As a result, the following sample results less than the RL were raised to the RL and 
were qualified as non-detected (U): 

Beryllium in samples VW-UX016-SDSW19-EPA and VW-UX016-SDSW12-EPA 

Calcium, magnesium, barium, copper, and nickel were detected in the method blanks below the 
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RL but at concentrations greater than ½ the RL.  No data validation qualifiers were required as the 
sample results were greater than the reporting limits. 

Aluminum, calcium, and iron were detected in calibration blanks at concentrations greater than the 
RL.  No data validation qualifiers were required as the sample results were greater than the 
reporting limits and 10 times the blank values.  [Note: The laboratory flagged the associated results 
for these analytes with a “^” to indicated instrument related QC was outside acceptance limits.  
The laboratory also flagged sodium results for SDG 280-85956-1 and the case narrative stated that 
a sodium CCB result was greater than the RL.  However, sodium was detected at a concentration 
less than the RL in the CCB Sample results for sodium were well above the RL.] 

No additional action was required for laboratory blank contamination as the associated samples 
were greater than the blank action levels. 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) and RPD Values 

Matrix spike/matrix spike duplicate (MS/MSD) analyses were performed on sample VW-UX016-
SDSW09-EPA for all analyses and on sample VW-UX016-SDSW02-EPA for metals and mercury.  
All MS/MSD percent recoveries were within the QAPP analyte specific method performance 
criteria or the sample amount was greater than four times the spike values with the exceptions 
noted below.   

The MS/MSD recoveries for manganese at 139%/119% for sample VW-UX016-SDSW09-EPA 
were greater than the QAPP QC limits of 84-114%.  As a result of the elevated recovery, the 
following detected result was qualified as estimated (J):    

Manganese in parent sample VW-UX016-SDSW09-EPA  

The matrix spike recovery for manganese at 134% for sample VW-UX016-SDSW02-EPA was 
greater than the QAPP QC limits of 84-114%.  As a result of the elevated recovery, the following 
detected result was qualified as estimated (J):

Manganese in parent sample VW-UX016-SDSW02-EPA 

The MS/MSD recoveries for selenium at 76%/78% for sample VW-UX016-SDSW02-EPA were 
less than the QAPP QC limits of 80-119%%.  As a result of the low recoveries, the following non-
detected result was qualified as estimated (UJ):

Selenium in parent sample VW-UX016-SDSW02-EPA 

The matrix spike recovery for zinc at 82% for sample VW-UX016-SDSW02-EPA was less than 
the laboratory QAPP QC limits of 85-119%.  As a result of the low recovery, the following 
detected result was qualified as estimated (J) 

Zinc in parent sample VW-UX016-SDSW02-EPA 
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[Note:  The laboratory QC limit was used for zinc as zinc was not included in the QAPP and 
analyte specific method performance criteria were not available for zinc.] 

Additional analytes were qualified as “F1” by the laboratory to indicate that the spike recovery 
was outside the laboratory QC limit.  No data validation qualifiers were added to these additional 
analytes as the QAPP analyte specific method performance criteria were met. 

MS/MSD recoveries were not applicable for aluminum, calcium, and iron as the un-spiked parent 
sample result was greater than four times the spike value. 

All MS/MSD relative percent differences (RPDs) were less than 20% with the exception noted 
below.

The MS/MSD RPDs for arsenic (25%), beryllium (23%), cadmium (26%), chromium (25%), 
cobalt (25%), lead (24%), nickel (26%), selenium (30%), thallium (27%), vanadium (21%), zinc 
(24%), and mercury (22%) exceeded 20% for sample VW-UX016-SDSW09-EPA.  As a result of 
the exceeded analytical precision criteria, the following results were qualified as estimated (J or 
UJ):

Arsenic, beryllium, cadmium, chromium, cobalt, lead, nickel, selenium, thallium, 
vanadium, zinc, and mercury in parent sample VW-UX016-SDSW09-EPA   

Post digestions Spikes

All post digestion spike recoveries were within 80-120%. 

Review of Laboratory Control Standards (LCS) 

The laboratory analyzed a laboratory control sample for the metals and various other non-metal 
analyses.  All LCS recoveries were within the QAPP analyte specific method performance criteria.  

Field Duplicate RPD values 

Although the QAPP indicated that field duplicates were not collected, sample VW-UX016-
SDSW17-D-EPA is a field duplicate of sample VW-UX016-SDSW17-EPA.  Region 2 field 
sample duplicate criteria were met (i.e., for results greater than 5x the reporting limit, RPDs were 
less than 50% and for results less than 5x the reporting limit, the difference between the field 
duplicate and the original was less than 2x the reporting limit) with the exceptions noted below. 

The following sample results were qualified as estimated (J) because the field duplicate RPD 
exceeded 50% or the difference between the duplicate and the original was greater than the 2X the 
reporting limit: 
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Sodium and barium, in samples VW-UX016-SDSW17-EPA and  
VW-UX016-SDSW17-D-EPA 

Recalculation of Results from Raw Data and Transcription Check 

All appropriate raw data were included.  The raw data were evaluated to verify reduction of the 
sample results, calibrations, blank, and QC results to the results summary forms.  Approximately 
10% of results were recalculated. The appropriate sample sizes and percent moistures were used 
and no transcription or calculation errors were observed.  No raw data anomalies were encountered. 

The results and reporting limits were correctly reported.  All results were within the linear ranges. 
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DATA QUALIFIER DEFINITIONS 

For the purpose of Data Validation, the following code letters and associated definitions are 
provided for use by the data validator to summarize the data quality. 

Validation Qualifiers or Flags 

US EPA 
Flags 

Definition 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample 

R
The result is unuseable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise 

ATTACHMENT B 

DATA VALIDATION WORKSHEETS

ATTACHMENT C 

QUALIFIED DATA SPREADSHEETS 
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SECTION 1 

Data Quality Assessment  
This Data Quality Evaluation (DQE) assesses the effect of the overall analytical process on the “availability” of the 
analytical data. “Availability” in this context refers to whether results can be used by the project team based on 
their analytical soundness. If a result is analytically sound, it is available for use for evaluating the potential 
releases, nature and extent of contamination, and estimating potentially associated human health and ecological 
risks. However, a particular result or group of results may not be “usable” for these purposes if other conditions 
apply. For example, if there were a hypothetical site where a trichloroethene (TCE) spill had occurred and the TCE 
data for many or all of the samples were rejected, the data may not be usable for making site-specific 
determinations even if all the non-TCE data were analytically sound and available for use by the project team. In 
order to avoid confusion of terms, this DQE differentiates the “availability” of results from “usability” of results. 
“Available” results are analytically sound and available for use by the project team to make decisions, even if they 
are not usable for a particular purpose. 

The three major categories of data evaluation are laboratory performance, field collection performance (i.e. blank 
contamination), and matrix interferences. Evaluation of laboratory performance is a check for compliance with 
the method requirements; in other words, a check of whether the laboratory analyzed the samples within the 
limits of the analytical method. Additionally, a third-party validator Environmental Data Services, Inc., conducted a 
review of the laboratory data to assess whether the analytical methods were within required control limits at the 
time of analysis. Evaluation of potential matrix interferences involves the review of several areas of results, 
including surrogate spike recoveries, matrix spike recoveries, and duplicate sample results. Evaluation of field 
collection performance, such as blank contamination and field duplicates, involves the review of field quality 
control (QC) and the determination of their effect on the sample results. 

The data evaluation and validation is a multi-tiered approach. The process begins with an internal laboratory 
review, continues with a review by a third-party data validator, and ends with an overall review by the Navy 
contractor project chemistry team. The process provides a medium for essential communication between the 
laboratory, validator, and project team, and allows for data quality to be thoroughly evaluated. 

This document presents the results of the DQE performed on one data set: 

• Vieques_West Adjacent to Solid Waste Management Unit (SWMU) 4 Remedial Investigation 

– Activity: Vieques_West  

– Site: Adjacent to SWMU 4 Remedial Investigation  

– Matrices: sediment (SD) 

– Date Range: July 19, 2016 thru July 23, 2016 

– Data Use: Definitive 

1.1 Laboratory Internal Quality Control Review 
Prior to releasing the analytical data, the laboratory, Agriculture and Priority Pollutants Laboratories (APPL), Inc. 
reviewed both the sample and QC data to verify sample identity, instrument calibration, limits of quantitation 
(LOQs), dilution factors, numerical computations, accuracy of transcriptions, and chemical interpretations. In 
addition, the QC data were tabulated and the results were reviewed to ascertain whether they were within the 
contract-required or laboratory-defined limits for accuracy and precision. Any non-conforming data were discussed 
in the data package cover letter and case narrative. The case narrative was then reviewed by the data validator and 
incorporated into the data validation report. If necessary, the exceedances were verified and qualifiers were applied 
based on this information. 
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1.2 Data Validation 
A third-party data validator reviewed all data packages using the validation criteria outlined in the site-specific 
Uniform Federal Policy (UFP) Sampling and Analysis Plan (SAP) Worksheets #34-36 (CH2M, 2016). For the most 
part, these Worksheets reference the appropriate Environmental Protection Agency (EPA) Region 2 Standard 
Operating Procedure (SOP) if such an SOP exists for that analysis method. Then, UFP-SAP limits are used in place 
of those referenced in the SOP. If a Region 2 SOP does not exist for the analysis method, then the data are 
validated against the limits in the UFP-SAP. Guidance and qualifiers are taken from related Region 2 SOPs and 
guidance is taken from National Functional Guidelines. The following protocol was used for validation: 

Environmental Data Services, Inc. 

• For Explosives via SW-846 8330B, Picric Acid via SW-846 8321A, and Perchlorate via SW-846 6850: 

– "Pesticide Data Validation” (SOP HW-36A; Rev 0. July 2015) 

• For Metals via SW_846 6010C and 6020A: 

– “ICP-AES Data Validation" (SOP HW-3A; Rev. 0; July 2015) and “ICP-MS Data Validation” (SOP HW-3b; 
Rev.0 July 2015) 

• For Hexavalent Chromium via SW_846 7199: 

– “Mercury and Cyanide Data Validation" (SOP HW-3c; Rev. 0; July 2015) 

As stated previously, the data validation process was separate from the laboratory’s internal review. The process 
was specifically focused on the effects of the laboratory’s performance and sample matrix on the analytical 
results. Example areas of review include holding time compliance, surrogate recovery accuracy, matrix spiked 
sample precision and accuracy, blank contamination, initial and continuing calibration accuracy and precision, 
laboratory control sample accuracy, internal standard response and retention time accuracy, instrument tune 
criteria accuracy, and duplicate sample precision (laboratory replicates and field duplicates). Please refer to the 
complete data validation report for full areas of review. 

Multiple analyses are most often the result of concentrations exceeding the calibration range or QC results 
outside of control limits. When multiple analyses were performed, the “best result” was selected for purposes of 
this DQE. Among multiple valid and/or invalid results, the “best result” is: 

1. The non-rejected result 

2. The result from the appropriate concentration range (dilution factor) 

3. The detect when one or more result is detected and one or more result is nondetect 

4. The greater of detects, and 

5. The lesser of nondetects (U-Values) 

Qualification of data is not an unusual occurrence. To define a laboratory QC exceedance and when a laboratory 
QC exceedance occurs, the laboratory refers to its in-house SOPs. The SOPs are based on United States 
Department of Defense (DOD) requirements, the requested analytical method, and accumulated laboratory 
experience. When a laboratory QC exceedance occurs, the situation may be acceptable or it may require further 
action by the laboratory, such as application of a laboratory qualifier or re-extraction and/or re-analysis of the 
sample. The data validator uses a separate set of QC criteria, based on guidance from the EPA region that applies 
to the samples. A laboratory QC exceedance may not constitute a data validation exceedance and a data 
validation exceedance may not constitute a laboratory QC exceedance. Data validation criteria exceedances may 
result in the qualification of or rejection of data, as deemed appropriate by the data validator. 

The data validator examines each data point and determines any effects that QC exceedances have had. Most 
often, these effects dictate that the result or limit of detection (LOD) should be considered estimated, but is still 
available for use. The J-qualification, J+-qualification, UJ-qualification, and U-qualification of results are common 
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occurrences and have no adverse effect on the availability of that result to the project team for making decisions. 
J-qualified, and J+-qualified results are available, at the reported result, for use as detects as long as they are 
considered “estimated” by the project team. Human Health Risk Assessment (HHRA) guidance suggests that these 
qualifiers “indicate uncertainty in the reported concentration of the chemical, but not in its assigned identity. 

Therefore, these data can be used just as positive data with no qualifiers or codes. In addition, the same risk 
assessment guidance (EPA, 1989) suggests that one should use “J-qualified concentrations the same way as 
positive data that do not have this qualifier.” U-qualified and UJ-qualified results are available, at the reported 
LOD or level, for use as nondetects as long as they are considered “nondetect or not detected at significantly 
greater than that in an associated blank” or “nondetect, estimated LOD,” as appropriate.   

In extreme cases, a result is rejected and deemed to be unusable. “Unusable” in this instance is defined as a result 
that is not analytically sound and is not generally considered available for use by the project team. In some cases, 
the project team may still decide to use a rejected result. An example of this occurrence would be if a result is 
rejected because it is biased extremely high, yet it is still less than the screening level (SL). A conservative decision 
may be made to consider this result a non-exceedance, even if its concentration was rejected. For that reason, it   
is important to examine why a result was rejected. For the most part, however, rejected results are not usable, 
and the R-qualifier is the only qualifier that has an adverse effect on the availability of data. 

In large data sets, rejected results are often inconsequential because there are sufficient non-rejected data 
available to the project team. If there are enough non-rejected data or the project team is able to infer results 
from adjacent sampling locations or there is other site-specific information that can provide additional lines of 
evidence, it may not be necessary to know the concentrations of some rejected constituents. It may also not be 
necessary to prove a constituent’s absence if there are sufficient additional lines of evidence. 

1.3 Primary Data Validation Qualifiers 
The following data validation qualifiers were applied to one or more analytical results: 

• U - Not detected. Sample was analyzed for this parameter, but it was not detected at greater than the 
reported LOD. The data validator may also apply this qualifier to indicate that a concentration was not 
detected at significantly greater than that in an associated blank. Thus, this qualifier does not necessarily 
indicate a quality control exceedance. 

• UJ - Not detected, LOD estimated. Sample was analyzed for this parameter, but it was not detected at greater 
than the reported LOD. The LOD for this parameter is estimated due to a quality control exceedance. 

• J - Concentration estimated. The parameter was positively identified and the associated numerical value is the 
approximate concentration of the parameter in the sample. Often, a J-qualifier is applied simply because the 
result was less than the LOQ and thus does not necessarily indicate a quality control exceedance. 

• R - Rejected. The parameter was analyzed but a severe quality control exceedance necessitates its rejection. 
The result is not usable as a detection or as a nondetect. 

• [none] - Detected. Qualification was not warranted. 

1.4 Impact of Data Quality on Project Data Quality Objectives and 
Data Usability 

The laboratories analyzed the samples in accordance with the respective analysis methods and standard operating 
procedures. The data packages were reviewed by a data validator taking guidance from EPA Region 2 validation 
procedures. Field QC samples were collected and analyzed at the planned frequencies. The laboratory utilized 
various qualifiers to represent “below reporting limit,” “nondetect,” and “detected.” Any other extraneous 
laboratory qualifiers were superseded by data validation qualifiers. The data validator utilized J-qualifiers, UJ-
qualifiers, and U-qualifiers to represent “estimated,” “nondetect, estimated LOD,” and “nondetect or not 
detected at significantly greater than that in an associated blank” respectively. The only time the data validator 
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changed a result’s detect status was when J-qualifiers were changed to U-qualifiers (detect to non-detect) as a 
result of blank contamination. 

The data validator utilized R-qualified to indicate results are “rejected.” The R-qualifier is the only one which 
negatively affects data availability. Rejected results are not usable as detections or as nondetects; their 
presentation is only to document that an analysis was performed. 

The J- and UJ-qualifiers indicate that some results are estimated. These qualifiers indicate that data are available 
for use as detects and nondetects, respectively. These qualifiers do not necessarily indicate a problem that 
adversely affects the availability of data. For example, J-qualifiers are often applied simply because results are less 
than the LOQ. 

Region 2 data validation guidance mandates the use of J- and UJ-qualifiers when quality assurance (QA)/QC 
exceedances dictate their necessity. In Region 2, if a result is attributable to blank contamination, it is U-qualified 
and is no longer distinguishable from results that are simply nondetect. The U-qualified value is elevated to the 
LOD if necessary. This supports the practice that J-qualified results, while estimated, are available for use as 
detects at their qualified concentration and U- and UJ-qualifiers are available for use as nondetects at their 
qualified LOD or level. In general, J-, UJ-, and U-qualified results are available for use as qualified for evaluating 
potential releases, the nature and extent of contamination, and estimating potentially associated human health 
and ecological risks. 

1.5 Comparison of Nondetects to Screening Levels 
When evaluating the data and making decisions, the project team compares detected sample results to SLs in 
order to determine exceedances. For this project, the SLs are as follows: 

• A given SD sample result is compared to a selected screening level based on: 

– Regional screening levels (RSLs) 

– Ecological screening values (ESV) 

Refer to UFP-SAP work plan for more detail 

When there are contaminants of concern (COCs), it is a project goal to demonstrate presence or absence of 
individual contaminants at a screening level. In order to do this with certainty, it is necessary for reporting limits 
to be less than screening levels. For this effort: 

• The laboratory met the reporting limit requirements. There was no blank contamination which significantly 
affected data usability. 

• There are no nondetect U-results at greater than a screening level. The non-rejected data are fully usable for 
this purpose, to demonstrate presence or absence at the screening level. 

1.6 Laboratory Qualifications, Data Validation Qualifiers, Data 
Validation Reason Codes, Data Availability, and Data Use 

Please refer to Table 1. For the complete data set, all combinations of final qualifier and reason code are 
provided. To help identify trends, for each combination, the count (number of results that possess this 
combination) is provided as well as the determination of whether such a result is affected by a bias, is available 
for use as reported, is available for use as qualified, or is not available for use (rejected). Totals for each are 
provided. 

A total of 90.42% of the data are available for use as reported by the laboratory. Another 9.08% of the data are 
available for use as qualified by the data validator. Only 0.5% of the data are not available for use. The data set is 
99.5% complete and the UFP-SAP project completeness goal of “95% available data” was met. 
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All results except those R-qualified as “rejected” are available for use. The following was noted: 

1. The results for hexavalent chromium in samples VW-UXO16-SD04-000H, VW-UXO16-SD10-000H, VW-UXO16-
SD10P-000H, VW-UXO16-SD05-000H, VW-UXO16-SD18-000H, VW-UXO16-SD06-000H, and VW-UXO16-SD21-
000H were rejected due to extremely low percent recovery of hexavalent chromium in the matrix spike (MS) 
and/or matrix spike duplicate (MSD) performed on these samples. This may be indicative of an extreme low 
bias. 

1.7 Data Quality Evaluation 
The purpose of this DQE is to summarize the findings of the data validation and any effects it found concerning 
the availability of the data for the SWMU 4 Remedial Investigation sampling event.  

1.7.1 Sediment Explosives Data 
Explosives were analyzed by SW-846 method 8330B. Excluding field QC samples, 384 distinct data points were 
generated. The explosives data set is 100% complete; all results are available for use as reported. The validation 
process issued the following qualifiers for results in the explosives fraction: 

DV Qual DV Qual Code Count Percent Available as Reported 

U  384 100.00% X 
  384 100.00% 100.00% 

Please see Table 1 for an explanation of qualifications and their impact on data usability. 

Picric Acid was analyzed by SW-846 method 8321A. Excluding field QC samples, 24 distinct data points were 
generated. The picric acid data set is 100% complete; all results are available for use as reported. The validation 
process issued the following qualifiers for results in the explosives fraction: 

DV Qual DV Qual Code Count Percent Available as Reported 

U  24 100.00% X 
  24 100.00% 100.00% 

Please see Table 1 for an explanation of qualifications and their impact on data usability. 

Perchlorate analyzed by SW-846 method 6850. Excluding field QC samples, 24 distinct data points were 
generated. The perchlorate data set is 100% complete; all results are available for use as reported or as qualified. 
The validation process issued the following qualifiers for results in the explosives fraction: 

DV Qual DV Qual Code Count Percent Available as Reported Available as Qualified 

U  23 95.83% X  

UJ MSL 1 4.17%  X 
  24 100.00% 95.83% 4.17% 

Please see Table 1 for an explanation of qualifications and their impact on data usability. 
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1.7.2 Sediment Metals Data 
Metals were analyzed by SW-846 method 6010C/6020A. Excluding field QC samples, 924 distinct data points were 
generated. The metals data set is 100% complete; all results are available for use as reported or as qualified. The 
validation process issued the following qualifiers for results in the Metals fraction: 

DV Qual DV Qual Code Count Percent Available as Reported Available as Qualified 

U  193 20.89% X  

J  155 16.77% X  

None  450 48.70% X  

J MSH 32 3.46%  X 

J MSL 43 4.65%  X 

J- MSL 7 0.76%  X 

J FD 6 0.65%  X 

U MBL 35 3.79%  X 

U EBL 3 0.33%  X 
  924 100.00% 86.36% 13.64% 

Please see Table 1 for an explanation of qualifications and their impact on data usability. 

Hexavalent chromium was analyzed by SW-846 method 7199. Excluding field QC samples, 42 distinct data points 
were generated. The hexavalent chromium data set is 83.33% complete; 16.67% of results have been rejected and 
are not available for use as reported. The validation process issued the following qualifiers for results in the 
Metals fraction: 

DV Qual DV Qual Code Count Percent Available as 
Reported 

Not Available Impact on PARCC 

U  35 83.33% X   

R MSL 7 16.67%  X A, C1 
  42 100.00% 83.33% 16.67%  

Please see Table 1 for an explanation of qualifications and their impact on data usability. 

The non-detect results for hexavalent chromium for samples VW-UXO16-SD04-000H, VW-UXO16-SD10-000H, VW-
UXO16-SD10P-000H, VW-UXO16-SD05-000H, VW-UXO16-SD18-000H, VW-UXO16-SD06-000H, and VW-UXO16-
SD21-000H were rejected due to low percent recovery of hexavalent chromium in the MS and/or MSD performed 
on this sample. This is indicative of a potential extremely low bias for hexavalent chromium for these samples.  

The remaining hexavalent results (35 of 42 results) for this site are available for use to the project team. Please 
refer to Table 1 for a summary of rejected results for Vieques Adjacent to SWMU 4 Remedial Investigation. 

 



NG0320171158TPA 2-1 

SECTION 2 

Precision, Accuracy, Representativeness, 
Completeness, and Comparability Considerations  
2.1 Precision 
Precision is defined as the agreement between duplicate results and was characterized by comparing duplicate 
matrix spike recoveries, laboratory replicates, and field duplicate sample results. Precision was generally 
acceptable with several analytes being qualified as estimated due to field duplicate, MS, and/or MSD imprecision. 
A significant negative bias was identified as evidenced by rejection of nondetect hexavalent chromium results in 
samples VW-UXO16-SD04-000H, VW-UXO16-SD10-000H, VW-UXO16-SD10P-000H, VW-UXO16-SD05-000H, VW-
UXO16-SD18-000H, VW-UXO16-SD06-000H, and VW-UXO16-SD21-000H due to low MS and MSD; therefore, 0.5% 
of the data points were R-qualified due to MS/MSD precision exceedance.  

2.2 Accuracy 
Accuracy is a measure of the agreement between an experimental determination and the true value of the 
parameter being measured. For organic analyses, each sample was spiked with surrogate compounds; and for 
organic and inorganic analyses, an MS/MSD and laboratory control sample (LCS) were spiked with a known 
parameter concentration before preparation. Internal standards also provide a measure of accuracy. Internal 
standards, surrogates, and MS/MSD provide a measure of the matrix effects on the analytical accuracy. LCS 
demonstrates accuracy of the method and the laboratory’s ability to meet the method criteria. Accuracy is also 
assessed by calibration recoveries. Potential biases and trends were evaluated by first determining whether a 
QA/QC exceedance may indicate a potential bias or trend. If so, then the exceedance was examined to determine 
whether the bias or trend was significant enough to warrant rejection of data. Accuracy was generally acceptable 
with several analytes being qualified as estimated due to high or low MS and/or MSD recoveries. A significant 
negative bias was identified as evidenced by rejection of nondetect hexavalent chromium results in samples VW-
UXO16-SD04-000H, VW-UXO16-SD10-000H, VW-UXO16-SD10P-000H, VW-UXO16-SD05-000H, VW-UXO16-SD18-
000H, VW-UXO16-SD06-000H, and VW-UXO16-SD21-000H due to low MS and MSD; therefore, 0.5% of the data 
points were R-qualified due to MS/MSD precision exceedance.   

2.3 Representativeness 
Representativeness is a qualitative measure of the degree to which sample data accurately and precisely 
represent a characteristic environmental condition (in this case, nature and extent of contamination). 
Representativeness is a subjective parameter and is used to evaluate the efficacy of the sample planning design. 
In terms of data quality, representativeness was assured because the sampling team followed approved standard 
operating procedures for sample collection and handling, and the laboratory followed approved standard 
operating procedures for sample handling, preparation, and analysis. All field samples were collected and 
analyzed as proposed in the UFP-SAP. 

2.4 Completeness 
For purposes of this DQE, completeness is defined as the percentage of measurements that are judged to be valid; 
validity being defined by the data quality objectives (DQOs). Therefore, completeness is calculated as the number 
of analytically-sound results that are available for use compared to the total number of measurements made. The 
data validation guidance documents referenced in Section 1.2 designate all results except those R-qualified as 
“rejected” to be available for use as analytically-sound results. The R-qualifier is the only qualifier that negatively 
affects a data point’s availability. Completeness is provided in Section 1.6. 
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2.5 Comparability 
Comparability is a qualitative measure designed to express the confidence with which one data set may be 
compared to another. Factors that affect comparability are sample collection and handling techniques, sample 
matrix, and analytical methods. In this case, because approved standard operating procedures were used for 
sample collection and handling, a common sample matrix was evaluated (sediment) and EPA SW-846 methods 
were utilized, the data user may express confidence in that fact that this data set is comparable to others of 
acceptable data quality. Comparability is controlled by the other (Precision, Accuracy, Representativeness, 
Completeness, and Comparability) PARCC parameters because data sets can be compared with confidence only 
when precision and accuracy are known. Precision and accuracy were demonstrated to be acceptable, and the 
data user may be confident that this data set is comparable to others of high data quality. 

2.6 Sensitivity 
Refer to Sections 1.4 and 1.5. 
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SECTION 3 
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TABLE 1 
Qualifiers and Availability 
UXO 16.1 Remedial Investigation Report 
Former NASD, Vieques, Puerto Rico 

Flag Reason Code Count Available as Reported Available as Qualified Not Available Treat As Potential Bias Comments 

U  659 47.14%   Nondetect   

None  450 32.19%   Detect   

J  155 11.09%   Detect   

UJ MSL 1  0.072%  Nondetect Low  

U MBL 35  2.50%  Nondetect   

U EBL 3  0.21%  Nondetect   

J MSH 32  2.29%  Detect High  

J MSL 43  3.08%  Detect Low  

J- MSL 7  0.50%  Detect Low  

J FD 6  0.43%  Detect   

R MSL 7   0.50%  Extreme Low Note 1 

 Total: 1398 90.42% 9.08%          0.50% 

Notes: 

MSL – Matrix Spike and/or Matrix Spike Duplicate recoveries were outside the quality control limits (low bias) 
MSH - Matrix Spike and/or Matrix Spike Duplicate recoveries were outside the quality control limits (high bias) 
MBL – Method Blank Contamination 
EBL – Equipment Blank Contamination 
FD – Field duplicate 

1. Constituent was analyzed for and may or may not have been detected. The result was R-qualified as "rejected" due to recovery exceeding the lower limit in a matrix 
spike and/or matrix spike duplicate. Matrix spike recovery less than 10% often necessitates rejection and matrix spike recovery is sometimes (no recovery). This is 
indicative of matrix effects or matrix interference and laboratory performance is often assured by acceptable laboratory control sample recoveries. The QA/QC 
exceedance (extreme low bias) was severe enough that the result should not be used as a detect or as a nondetect for any purpose. This has a negative impact on 
completeness and a negative impact on accuracy. Because the direction of bias is known, the data user may choose to use this data point (as conservative 
exceedances understanding that the result may be higher than reported) if the result was detected and exceeded a project action limit. 
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Appendix F
Table 1
Validated UXO 16.1 Sediment Raw Analytical Data
UXO 16.1 Remedial Investigation Report
Former NASD, Vieques, Puerto Rico
Station ID
Sample ID
Sample Date

Chemical Name

Explosives (UG/KG)
1,3,5‐Trinitrobenzene 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U

1,3‐Dinitrobenzene 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U

2,4,6‐Trinitrotoluene 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U

2,4‐Dinitrotoluene 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U

2,6‐Dinitrotoluene 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U

2‐Amino‐4,6‐dinitrotoluene 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U

2‐Nitrotoluene 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U

3‐Nitrotoluene 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U

4‐Amino‐2,6‐dinitrotoluene 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U

4‐Nitrotoluene 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U

HMX 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U

Nitrobenzene 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U

Nitroglycerin 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U

Perchlorate 4 U 4 U 4 U 4 U 4 U 4 U 4 U 4 U 4 U

PETN 1,000 U 1,000 U 1,000 U 1,000 U 1,000 U 1,000 U 1,000 U 1,000 U 1,000 U

Picric Acid 120 U 120 U 120 U 120 U 120 U 120 U 120 U 120 U 120 U

RDX 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U

Tetryl 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U

Total Metals (MG/KG)
Aluminum 1,840 1,570 2,690 2,140 3,030 J 4,770 J 1,820 J 1,190 1,460

Antimony 1.5 J 2.1 J 0.3 U 1.8 1.4 1.4 1 U 0.24 U 1.8

Arsenic 3.6 4.4 2.5 3.6 3.9 3.1 3.1 2.7 11.4

Barium 6.8 6.9 15.1 10.2 13 18.2 15.6 5.6 6.4

Beryllium 0.27 U 0.28 U 0.3 U 0.28 U 0.3 U 0.36 U 0.26 U 0.24 U 0.23 U

Cadmium 0.11 U 0.11 U 0.12 U 0.11 U 0.12 U 0.15 U 0.1 U 0.098 U 0.092 U

Calcium 192,000 200,000 149,000 222,000 214,000 174,000 72,300 51,200 258,000

Chromium (hexavalent) 0.53 U 0.56 U 0.6 U 0.55 U 0.6 R 0.73 R 0.52 R 0.49 U 0.46 U

Chromium 4.7 5.1 4.8 5.2 4.7 6.4 4.7 3.9 4.3

Cobalt 0.57 0.56 1.1 0.65 1 1.6 1.6 1.1 0.59

Copper 4.1 J 4.2 J 6.1 J 5.1 J 6.2 J 8.4 J 3.9 J 3.2 J 3.7 J

Iron 5,030 3,850 4,780 4,160 4,170 8,310 9,470 4,430 3,430

Lead 1.1 U 1.1 U 1.2 U 1.1 U 1.2 U 0.87 J 2.1 0.79 J 0.92 U

Magnesium 9,800 10,000 9,190 11,500 9,170 J 9,310 J 4,520 J 3,240 11,200

Manganese 67.8 58.7 91.2 80.4 95.5 J 107 J 93.1 J 50.7 154

Nickel 0.65 J 0.65 J 1.2 J 0.75 J 1 J 1.7 J 0.73 J 0.38 J 0.77 J

Potassium 433 429 828 547 759 1,120 495 297 J 296 J

Selenium 0.13 J 0.16 J 0.15 U 0.15 J 0.15 J 0.2 J 0.13 U 0.12 U 0.16 J

Silver 0.07 U 0.07 U 0.07 U 0.07 U 0.07 U 0.09 U 0.07 U 0.06 U 0.028 J

Sodium 5,300 5,950 8,610 6,050 9,790 10,200 4,270 2,580 4,530

Thallium 0.076 J 0.047 J 0.064 J 0.047 J 0.044 J 0.047 J 0.07 U 0.029 J 0.036 J

Vanadium 21.5 16.1 15.2 15.7 13.9 23.1 30.6 15.9 13.6

Zinc 2.1 J 2 J 7 J 3.2 J 5.6 J‐ 9.3 J‐ 6.7 J‐ 5.3 J 2.2 J

Acid Volatile Sulfide/Simultaneously Extractable Metals (UMOL/G)
Acid volatile sulfide, SEM 1.59 NA 10.3 0.21 J 8.3 5.6 0.72 0.392 0.07 U

Cadmium, SEM 0.00273 U NA 0.00111 U 0.00263 U 0.00236 U 0.0033 U 0.00187 U 4.50E‐04 U 0.00232 U

Copper, SEM 0.0123 U NA 0.0065 0.0118 U 0.006 J 0.0238 0.0142 0.0071 0.0105 U

Lead, SEM 0.0136 U NA 0.007 0.0131 U 0.0063 J 0.0094 J 0.0116 0.0071 0.0067 J

Mercury, SEM 3.27E‐04 U NA 6.70E‐05 U 3.15E‐04 U 2.83E‐04 U 3.96E‐04 U 2.25E‐04 U 5.50E‐05 U 2.79E‐04 U

Nickel, SEM 0.0093 J NA 0.0095 0.0082 J 0.009 J 0.0066 J 0.0042 J 0.0047 0.0149

Silver, SEM 0.0082 U NA 0.0017 U 0.0079 U 0.0071 U 0.0099 U 0.0056 U 0.0014 U 0.007 U
Zinc, SEM 0.0182 J NA 0.0294 0.0245 J 0.0411 0.0558 0.0536 0.0289 0.0472

VW‐UXO16‐SDSW01 VW‐UXO16‐SDSW02 VW‐UXO16‐SDSW03 VW‐UXO16‐SDSW04 VW‐UXO16‐SDSW05 VW‐UXO16‐SDSW06 VW‐UXO16‐SDSW07 VW‐UXO16‐SDSW08

VW‐UXO16‐SD01‐000H VW‐UXO16‐SD01P‐000H VW‐UXO16‐SD02‐000H VW‐UXO16‐SD03‐000H VW‐UXO16‐SD04‐000H VW‐UXO16‐SD05‐000H VW‐UXO16‐SD06‐000H VW‐UXO16‐SD07‐000H VW‐UXO16‐SD08‐000H

07/16/16 07/16/1607/18/16 07/18/16 07/20/16 07/18/16 07/16/16 07/20/16 07/19/16
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Appendix F
Table 1
Validated UXO 16.1 Sediment Raw Analytical Data
UXO 16.1 Remedial Investigation Report
Former NASD, Vieques, Puerto Rico
Station ID
Sample ID
Sample Date

Chemical Name

VW‐UXO16‐SDSW01 VW‐UXO16‐SDSW02 VW‐UXO16‐SDSW03 VW‐UXO16‐SDSW04 VW‐UXO16‐SDSW05 VW‐UXO16‐SDSW06 VW‐UXO16‐SDSW07 VW‐UXO16‐SDSW08

VW‐UXO16‐SD01‐000H VW‐UXO16‐SD01P‐000H VW‐UXO16‐SD02‐000H VW‐UXO16‐SD03‐000H VW‐UXO16‐SD04‐000H VW‐UXO16‐SD05‐000H VW‐UXO16‐SD06‐000H VW‐UXO16‐SD07‐000H VW‐UXO16‐SD08‐000H

07/16/16 07/16/1607/18/16 07/18/16 07/20/16 07/18/16 07/16/16 07/20/16 07/19/16

Wet Chemistry
% Moisture (pct) 25.1 29.1 33 27.6 33.6 45.1 23.6 18.2 13.5

pH (ph) 8.4 NA 8.13 8.41 8.54 8.1 8.38 8.57 8.59

Redox (MV) (mv) ‐1.02E+01 NA ‐6.93E+01 30.3 ‐4.76E+01 ‐9.00E‐01 21.1 220 11.1

Total organic carbon (TOC) (mg/kg) 7,000 NA 10,000 3,700 9,600 16,000 1,300 180 U 5,700

Grain Size (PCT)
Gravel (%) 0 NA 0.9 0 4.9 5.2 0 12.6 9.5

Coarse Sand (%) 0.9 NA 3.2 0.3 24.4 3 0 11 20

Medium Sand (%) 23.8 NA 25.2 9.9 24.9 6.3 7.6 18.8 60

Fine Sand (%) 72.4 NA 41.6 80.8 20.2 53.1 81 53.5 4.6

Sand (%) 97.1 NA 70 91 69.5 62.4 88.6 83.3 84.6

Fines (%) 2.9 NA 29.1 9 25.6 32.4 11.4 4.1 5.9

GRAINSIZE (PCT/P)
GS03 Sieve 3" (75 mm) 100 NA 100 100 100 100 100 100 100

GS05 Sieve 2" (50 mm) 100 NA 100 100 100 100 100 100 100

GS06 Sieve 1.5" (37.5 mm) 100 NA 100 100 100 100 100 100 100

GS07 Sieve 1" (25.0 mm) 100 NA 100 100 100 100 100 100 100

GS08 Sieve 0.75" (19.0 mm) 100 NA 100 100 100 100 100 100 100

GS10 Sieve 0.375" (9.5 mm) 100 NA 100 100 100 100 100 100 96.5

Sieve No. 004 (4.75 mm) 100 NA 99.1 100 95.1 94.8 100 87.4 90.5

Sieve No. 010 (2.00 mm) 99.1 NA 95.9 99.7 70.7 91.8 100 76.4 70.5

Sieve No. 020 (850 um) 94.3 NA 86.6 98.2 52.7 89.2 98.1 66.1 31.8

Sieve No. 040 (425 um) 75.3 NA 70.7 89.8 45.8 85.5 92.4 57.6 10.5

Sieve No. 060 (250 um) 45.8 NA 62.9 75 44.1 74.5 84.1 51.6 7.4

Sieve No. 080 (180 um) 24.9 NA 57.9 59 42.5 63.8 76 46.9 6.6

Sieve No. 100 (150 um) 14.1 NA 53.6 45.9 40.9 56.8 65.1 41.8 6.4
Sieve No. 200 (75 um) 2.9 NA 29.1 9 25.6 32.4 11.4 4.1 5.9

Notes: ix F Validated Data.xlsx]

Shading indicates detections Zamboni, Michael/WDC

NA ‐ Not analyzed 11/3/2016 14:18

J ‐ Analyte present, value may or may not be accurate or precise

J‐ ‐ Analyte present, value may be biased low, actual value may be 
higher
R ‐ Unreliable Result

U ‐ The material was analyzed for, but not detected

UJ ‐ Analyte not detected, quantitation limit may be inaccurate

MG/KG ‐ Milligrams per kilogram

MV ‐ Millivolts

PCT ‐ Percent

PCT/P ‐ Percent Passing

PH ‐ pH units

UG/KG ‐ Micrograms per kilogram

UMOL/G ‐ Micromoles per gram
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Appendix F
Table 1
Validated UXO 16.1 Sediment Raw Analytical Data
UXO 16.1 Remedial Investigation Report
Former NASD, Vieques, Puerto Rico
Station ID
Sample ID
Sample Date

Chemical Name

Explosives (UG/KG)
1,3,5‐Trinitrobenzene

1,3‐Dinitrobenzene

2,4,6‐Trinitrotoluene

2,4‐Dinitrotoluene

2,6‐Dinitrotoluene

2‐Amino‐4,6‐dinitrotoluene

2‐Nitrotoluene

3‐Nitrotoluene

4‐Amino‐2,6‐dinitrotoluene

4‐Nitrotoluene

HMX

Nitrobenzene

Nitroglycerin

Perchlorate

PETN

Picric Acid

RDX

Tetryl

Total Metals (MG/KG)
Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium (hexavalent)

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

Vanadium

Zinc

Acid Volatile Sulfide/Simultaneously Extractable Metals (UMOL/G)
Acid volatile sulfide, SEM

Cadmium, SEM

Copper, SEM

Lead, SEM

Mercury, SEM

Nickel, SEM

Silver, SEM
Zinc, SEM

200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U

200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U

200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U

200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U

200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U

200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U

200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U

200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U

200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U

200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U

200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U

200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U

200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U

4 U 4 U 4 U 4 U 4 U 4 U 4 U 4 U 4 U

1,000 U 1,000 U 1,000 U 1,000 U 1,000 U 1,000 U 1,000 U 1,000 U 1,000 U

120 U 120 U 120 U 120 U 120 U 120 U 120 U 120 U 120 U

200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U

200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U

3,790 1,520 J 1,360 J 1,750 1,170 2,390 1,850 1,780 2,820

1.8 1.2 1.1 U 1.7 0.24 U 1.9 1.8 2.2 2

3.5 6.8 5.2 5.8 6 3.9 5.2 2.5 3.6

11.6 5.5 4.9 8.2 4.1 7.8 5.1 12.2 9

0.29 U 0.28 U 0.29 U 0.26 U 0.24 U 0.34 U 0.25 U 0.28 U 0.3 U

0.12 U 0.11 U 0.11 U 0.11 U 0.094 U 0.14 U 0.1 U 0.11 U 0.12 U

211,000 204,000 182,000 171,000 150,000 211,000 95,500 178,000 144,000

0.59 U 0.55 R 0.57 R 0.53 U 0.47 U 0.68 U 0.51 U 0.56 U 0.6 U

5.6 4.3 4 3.8 2.9 6.3 3.4 3.1 4.5

1 0.53 0.49 0.59 0.47 0.61 0.61 0.58 0.65

6.9 J 4 J 4.2 J 3.6 J 3.2 J 5.5 J 3.1 J 4.2 J 4.5 J

5,490 2,690 2,550 3,530 2,760 3,710 5,670 3,020 3,630

1.2 U 1.1 U 1.1 U 1.1 U 0.94 U 1.4 U 1 U 1.1 U 1.2 U

9,840 8,450 J 8,450 J 8,520 8,100 11,600 4,760 7,700 7,220

99 50.7 J 52.4 J 89.7 58.8 65.4 52.7 65.5 72.1

1.4 J 0.6 J 0.55 J 0.65 J 0.53 J 1.2 J 0.74 J 0.53 J 1.2 J

805 388 J 304 J 408 274 J 693 353 J 536 673

0.18 J 0.17 J 0.19 J 0.18 J 0.12 U 0.22 J 0.13 U 0.14 U 0.18 J

0.034 J 0.078 U 0.07 U 0.034 J 0.06 U 0.043 J 0.032 J 0.07 U 0.035 J

7,720 6,370 J 4,330 J 5,180 4,140 10,600 3,990 6,450 8,030

0.037 J 0.057 J 0.05 J 0.082 J 0.06 U 0.051 J 0.06 U 0.07 U 0.053 J

19.6 10.8 9.6 14.5 11.2 15.7 21.1 11.5 16.4

5.9 J 2.1 J‐ 1.9 J‐ 2.6 J 2.5 J 3.2 J 3.2 J 3.4 J 4.1 J

8.05 0.57 NA 0.19 J 0.04 1.69 0.06 U 10 2.83

0.00304 U 0.0028 U NA 0.00264 U 1.00E‐03 U 0.00223 U 0.00203 U 0.00272 U 0.00234 U

0.0127 J 0.0126 U NA 0.0088 J 0.0021 U 0.0124 0.0102 0.0122 U 0.0105 U

0.0152 U 0.014 U NA 0.0132 U 0.006 0.0111 U 0.0101 U 0.0136 U 0.0059 J

3.65E‐04 U 3.36E‐04 U NA 3.17E‐04 U 5.50E‐05 U 2.67E‐04 U 2.43E‐04 U 3.26E‐04 U 2.80E‐04 U

0.0152 0.0119 J NA 0.0056 J 0.005 J 0.0098 J 0.0092 J 0.0109 J 0.008 J

0.0091 U 0.0084 U NA 0.0079 U 0.0014 U 0.0067 U 0.0061 U 0.0082 U 0.007 U
0.116 0.0239 J NA 0.0248 J 0.0212 0.0255 J 0.0171 J 0.0348 J 0.0355

VW‐UXO16‐SDSW12VW‐UXO16‐SDSW09 VW‐UXO16‐SDSW10 VW‐UXO16‐SDSW11 VW‐UXO16‐SDSW13 VW‐UXO16‐SDSW14 VW‐UXO16‐SDSW15 VW‐UXO16‐SDSW16

VW‐UXO16‐SD13‐000H VW‐UXO16‐SD14‐000H VW‐UXO16‐SD15‐000H VW‐UXO16‐SD16‐000HVW‐UXO16‐SD09‐000H VW‐UXO16‐SD10‐000H VW‐UXO16‐SD10P‐000H VW‐UXO16‐SD11‐000H VW‐UXO16‐SD12‐000H

07/19/16 07/16/16 07/16/16 07/19/16 07/20/16 07/19/16 07/18/16 07/18/16 07/19/16
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Appendix F
Table 1
Validated UXO 16.1 Sediment Raw Analytical Data
UXO 16.1 Remedial Investigation Report
Former NASD, Vieques, Puerto Rico
Station ID
Sample ID
Sample Date

Chemical Name

Wet Chemistry
% Moisture (pct)

pH (ph)

Redox (MV) (mv)

Total organic carbon (TOC) (mg/kg)

Grain Size (PCT)
Gravel (%)

Coarse Sand (%)

Medium Sand (%)

Fine Sand (%)

Sand (%)

Fines (%)

GRAINSIZE (PCT/P)
GS03 Sieve 3" (75 mm)

GS05 Sieve 2" (50 mm)

GS06 Sieve 1.5" (37.5 mm)

GS07 Sieve 1" (25.0 mm)

GS08 Sieve 0.75" (19.0 mm)

GS10 Sieve 0.375" (9.5 mm)

Sieve No. 004 (4.75 mm)

Sieve No. 010 (2.00 mm)

Sieve No. 020 (850 um)

Sieve No. 040 (425 um)

Sieve No. 060 (250 um)

Sieve No. 080 (180 um)

Sieve No. 100 (150 um)
Sieve No. 200 (75 um)

Notes:
Shading indicates detections

NA ‐ Not analyzed

J ‐ Analyte present, value may or may not be accurate or precise

J‐ ‐ Analyte present, value may be biased low, actual value may be 
higher
R ‐ Unreliable Result

U ‐ The material was analyzed for, but not detected

UJ ‐ Analyte not detected, quantitation limit may be inaccurate

MG/KG ‐ Milligrams per kilogram

MV ‐ Millivolts

PCT ‐ Percent

PCT/P ‐ Percent Passing

PH ‐ pH units

UG/KG ‐ Micrograms per kilogram

UMOL/G ‐ Micromoles per gram

VW‐UXO16‐SDSW12VW‐UXO16‐SDSW09 VW‐UXO16‐SDSW10 VW‐UXO16‐SDSW11 VW‐UXO16‐SDSW13 VW‐UXO16‐SDSW14 VW‐UXO16‐SDSW15 VW‐UXO16‐SDSW16

VW‐UXO16‐SD13‐000H VW‐UXO16‐SD14‐000H VW‐UXO16‐SD15‐000H VW‐UXO16‐SD16‐000HVW‐UXO16‐SD09‐000H VW‐UXO16‐SD10‐000H VW‐UXO16‐SD10P‐000H VW‐UXO16‐SD11‐000H VW‐UXO16‐SD12‐000H

07/19/16 07/16/16 07/16/16 07/19/16 07/20/16 07/19/16 07/18/16 07/18/16 07/19/16

31.7 27.8 30.3 24.1 14.9 41.3 21.5 28.7 33.4

8.09 8.54 NA 8.51 8.64 8.15 8.45 8.32 8.21

‐6.49E+01 30.2 NA 15.4 13.9 0.2 27.2 ‐5.59E+01 ‐1.60E+00

9,000 3,500 NA 7,500 180 U 8,100 5,900 7,400 8,400

2.9 1 NA 0 2 0.6 0.7 0 0.8

11.4 6.7 NA 1.7 15.1 1.7 10.2 1.1 4

31 67.9 NA 38 58.2 18.8 78.1 21.1 25.9

18.6 17.7 NA 57 21.1 62.8 9.6 73 48.3

61 92.3 NA 96.7 94.4 83.3 97.9 95.2 78.2

36.1 6.7 NA 3.3 3.6 16.1 1.4 4.8 21

100 100 NA 100 100 100 100 100 100

100 100 NA 100 100 100 100 100 100

100 100 NA 100 100 100 100 100 100

100 100 NA 100 100 100 100 100 100

100 100 NA 100 100 100 100 100 100

100 100 NA 100 100 100 100 100 100

97.1 99 NA 100 98 99.4 99.3 100 99.2

85.7 92.3 NA 98.3 82.9 97.7 89.1 98.9 95.2

67.1 64.6 NA 89.2 58.6 94.2 47.8 96.2 90.8

54.7 24.4 NA 60.3 24.7 78.9 11 77.8 69.3

52.3 14.5 NA 29.1 9.8 54.9 3.3 42.3 43.3

50.5 11.2 NA 16.2 6.6 37.4 2.3 30.7 33.1

48.8 9.6 NA 10.2 5.3 28.3 2 23.8 28.6
36.1 6.7 NA 3.3 3.6 16.1 1.4 4.8 21
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Appendix F
Table 1
Validated UXO 16.1 Sediment Raw Analytical Data
UXO 16.1 Remedial Investigation Report
Former NASD, Vieques, Puerto Rico
Station ID
Sample ID
Sample Date

Chemical Name

Explosives (UG/KG)
1,3,5‐Trinitrobenzene

1,3‐Dinitrobenzene

2,4,6‐Trinitrotoluene

2,4‐Dinitrotoluene

2,6‐Dinitrotoluene

2‐Amino‐4,6‐dinitrotoluene

2‐Nitrotoluene

3‐Nitrotoluene

4‐Amino‐2,6‐dinitrotoluene

4‐Nitrotoluene

HMX

Nitrobenzene

Nitroglycerin

Perchlorate

PETN

Picric Acid

RDX

Tetryl

Total Metals (MG/KG)
Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium (hexavalent)

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

Vanadium

Zinc

Acid Volatile Sulfide/Simultaneously Extractable Metals (UMOL/G)
Acid volatile sulfide, SEM

Cadmium, SEM

Copper, SEM

Lead, SEM

Mercury, SEM

Nickel, SEM

Silver, SEM
Zinc, SEM

200 U 200 U 200 U 200 U 200 U 200 U

200 U 200 U 200 U 200 U 200 U 200 U

200 U 200 U 200 U 200 U 200 U 200 U

200 U 200 U 200 U 200 U 200 U 200 U

200 U 200 U 200 U 200 U 200 U 200 U

200 U 200 U 200 U 200 U 200 U 200 U

200 U 200 U 200 U 200 U 200 U 200 U

200 U 200 U 200 U 200 U 200 U 200 U

200 U 200 U 200 U 200 U 200 U 200 U

200 U 200 U 200 U 200 U 200 U 200 U

200 U 200 U 200 U 200 U 200 U 200 U

200 U 200 U 200 U 200 U 200 U 200 U

200 U 200 U 200 U 200 U 200 U 200 U

4 U 4 U 4 U 4 U 4 U 4 UJ

1,000 U 1,000 U 1,000 U 1,000 U 1,000 U 1,000 U

120 U 120 U 120 U 120 U 120 U 120 U

200 U 200 U 200 U 200 U 200 U 200 U

200 U 200 U 200 U 200 U 200 U 200 U

2,500 3,840 J 1,730 2,520 2,700 1,480 J

0.26 U 1.2 U 0.25 U 1.9 1.6 1.1

2.3 2.2 2.9 1.6 1.6 2.9

24.9 22 8.2 21.4 J 15.5 J 4.7

0.26 U 0.32 U 0.25 U 0.3 U 0.3 U 0.27 U

0.056 J 0.13 U 0.1 U 0.12 U 0.12 U 0.11 U

25,400 188,000 134,000 175,000 177,000 47,200

0.51 U 0.64 R 0.51 U 0.59 U 0.59 U 0.53 R

5.3 5.1 3.2 4.2 4.3 2.3

2.2 1.6 0.56 0.74 0.77 0.55

5.1 J 8.2 3.7 J 5.2 J 5.3 J 2.8 J

15,300 6,310 2,670 4,070 3,690 3,350

5.5 0.83 J 1 U 1.2 U 1.2 U 0.52 J

2,440 10,300 J 5,720 8,860 8,980 3,540 J

101 114 J 44.3 86.6 86.6 48.9 J

1.1 J 1 J 0.57 J 0.85 J 0.74 J 0.51 J

535 928 480 809 792 334 J

0.13 U 0.16 U 0.13 U 0.15 U 0.15 U 0.13 U

0.06 U 0.08 U 0.06 U 0.07 U 0.07 U 0.07 U

2,910 7,450 5,040 6,900 6,990 4,070

0.06 U 0.058 J 0.06 U 0.037 J 0.034 J 0.07 U

47.8 20.1 10.6 14.8 14.2 13.4

12.4 9.8 J‐ 3.5 J 4.5 J 4.3 J 3.2 J‐

1.3 13.1 6.64 4.35 NA 0.08 U

5.40E‐04 0.00293 U 9.50E‐04 U 0.00291 U NA 0.00249 U

0.0253 0.0164 0.0021 U 0.0118 J NA 0.0112 U

0.0288 0.0176 0.0049 0.0085 J NA 0.0125 U

5.50E‐05 U 3.51E‐04 U 5.60E‐05 U 3.50E‐04 U NA 2.99E‐04 U

0.0053 0.0099 J 0.0042 J 0.0105 J NA 0.0069 J

0.0014 U 0.0088 U 0.0014 U 0.0087 U NA 0.0075 U
0.121 0.0807 0.0158 0.0341 J NA 0.0203 J

VW‐UXO16‐SDSW19 VW‐UXO16‐SDSW20 VW‐UXO16‐SDSW21VW‐UXO16‐SDSW17 VW‐UXO16‐SDSW18

VW‐UXO16‐SD20‐000H VW‐UXO16‐SD20P‐000H VW‐UXO16‐SD21‐000HVW‐UXO16‐SD17‐000H VW‐UXO16‐SD18‐000H VW‐UXO16‐SD19‐000H

07/20/16 07/16/16 07/20/16 07/18/16 07/18/16 07/16/16
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Appendix F
Table 1
Validated UXO 16.1 Sediment Raw Analytical Data
UXO 16.1 Remedial Investigation Report
Former NASD, Vieques, Puerto Rico
Station ID
Sample ID
Sample Date

Chemical Name

Wet Chemistry
% Moisture (pct)

pH (ph)

Redox (MV) (mv)

Total organic carbon (TOC) (mg/kg)

Grain Size (PCT)
Gravel (%)

Coarse Sand (%)

Medium Sand (%)

Fine Sand (%)

Sand (%)

Fines (%)

GRAINSIZE (PCT/P)
GS03 Sieve 3" (75 mm)

GS05 Sieve 2" (50 mm)

GS06 Sieve 1.5" (37.5 mm)

GS07 Sieve 1" (25.0 mm)

GS08 Sieve 0.75" (19.0 mm)

GS10 Sieve 0.375" (9.5 mm)

Sieve No. 004 (4.75 mm)

Sieve No. 010 (2.00 mm)

Sieve No. 020 (850 um)

Sieve No. 040 (425 um)

Sieve No. 060 (250 um)

Sieve No. 080 (180 um)

Sieve No. 100 (150 um)
Sieve No. 200 (75 um)

Notes:
Shading indicates detections

NA ‐ Not analyzed

J ‐ Analyte present, value may or may not be accurate or precise

J‐ ‐ Analyte present, value may be biased low, actual value may be 
higher
R ‐ Unreliable Result

U ‐ The material was analyzed for, but not detected

UJ ‐ Analyte not detected, quantitation limit may be inaccurate

MG/KG ‐ Milligrams per kilogram

MV ‐ Millivolts

PCT ‐ Percent

PCT/P ‐ Percent Passing

PH ‐ pH units

UG/KG ‐ Micrograms per kilogram

UMOL/G ‐ Micromoles per gram

VW‐UXO16‐SDSW19 VW‐UXO16‐SDSW20 VW‐UXO16‐SDSW21VW‐UXO16‐SDSW17 VW‐UXO16‐SDSW18

VW‐UXO16‐SD20‐000H VW‐UXO16‐SD20P‐000H VW‐UXO16‐SD21‐000HVW‐UXO16‐SD17‐000H VW‐UXO16‐SD18‐000H VW‐UXO16‐SD19‐000H

07/20/16 07/16/16 07/20/16 07/18/16 07/18/16 07/16/16

22 37.7 21 32.6 32.3 24.8

8.53 8.41 8.35 8.16 NA 8.53

‐2.03E+01 ‐4.19E+01 ‐1.12E+01 13.3 NA 50

190 U 15,000 190 U 11,000 NA 3,200

0.6 0 1.8 1 NA 1.6

1.3 0.3 14.7 2.1 NA 1.8

38.3 3.7 56.8 9.5 NA 85.4

57 48.5 22.8 80 NA 7.6

96.6 52.5 94.3 91.6 NA 94.8

2.8 47.5 3.9 7.4 NA 3.6

100 100 100 100 NA 100

100 100 100 100 NA 100

100 100 100 100 NA 100

100 100 100 100 NA 100

100 100 100 100 NA 100

100 100 100 100 NA 100

99.4 100 98.2 99 NA 98.4

98.1 99.7 83.5 96.9 NA 96.6

88.8 98.8 63 93.6 NA 77.5

59.8 96 26.7 87.4 NA 11.2

32.1 90.1 10.6 76.3 NA 6.3

17.9 85.4 7.9 59.4 NA 5.5

11 81.4 6.8 45.9 NA 4.9
2.8 47.5 3.9 7.4 NA 3.6
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Appendix F
Table 2
Validated Background Sediment Raw Analytical Data
UXO 16.1 Remedial Investigation Report
Former NASD, Vieques, Puerto Rico
Station ID
Sample ID
Sample Date
Chemical Name

Total Metals (MG/KG)
Aluminum 819 J 1,230 J 1,350 J 1,940 J 1,670 J 1,600 J 1,430 J 1,350 J 1,440 J
Antimony 0.25 U 0.27 U 0.24 U 0.25 U 0.24 U 0.15 J 0.26 U 0.26 U 0.25 U
Arsenic 2.6 3 3.2 3.7 3.7 4.9 6.8 4.8 3.2
Barium 5.5 6 3 2.8 3.9 4.2 3.2 4.6 5.2
Beryllium 0.25 U 0.27 U 0.24 U 0.25 U 0.24 U 0.26 U 0.26 U 0.26 U 0.25 U
Cadmium 0.1 U 0.11 U 0.096 U 0.098 U 0.096 U 0.11 U 0.1 U 0.1 U 0.1 U
Calcium 183,000 184,000 91,600 53,400 55,600 106,000 94,700 70,400 94,900
Chromium (hexavalent) 0.5 U 0.54 U 0.48 U 0.49 U 0.48 U 0.53 U 0.51 U 0.51 U 0.51 U
Chromium 4.3 4.8 4.1 5.4 2.6 4.9 6.7 3.4 3.4
Cobalt 0.48 0.46 0.47 1.2 0.66 1.5 1.9 0.77 0.66
Copper 3.4 J 3.6 J 2.6 J 3.6 J 4.6 J 4.5 J 4.4 J 4.1 J 3.9 J
Iron 3,000 2,610 2,290 15,100 3,910 12,500 22,200 10,800 5,870
Lead 1 U 1.1 U 0.96 U 0.98 U 0.96 U 1.1 U 1 U 1 U 1 U
Magnesium 8,560 9,520 6,710 4,050 4,670 5,760 5,840 4,540 6,150
Manganese 45.5 52.3 28.7 73.3 45.7 67 79.7 55 54.9
Nickel 0.57 U 0.71 U 0.83 U 1.2 U 0.75 U 0.95 U 1.4 U 0.84 U 0.93 U
Potassium 309 J 392 J 288 J 353 J 403 411 361 J 386 362 J
Selenium 0.13 U 0.13 U 0.12 U 0.12 U 0.12 U 0.24 J 0.13 U 0.13 U 0.13 U
Silver 0.078 J 0.083 J 0.079 J 0.06 U 0.06 U 0.082 J 0.087 J 0.033 J 0.048 J
Sodium 4,260 5,280 3,350 3,210 3,230 4,660 4,150 4,080 3,880
Thallium 0.06 U 0.07 U 0.06 U 0.06 U 0.06 U 0.096 J 0.036 J 0.06 U 0.06 U
Vanadium 11.5 J 10.6 J 10.8 J 60.8 J 15.5 J 45.7 J 79.4 J 38.8 J 21.6 J
Zinc 1.9 J 2.2 J 2.3 J 3.4 J 3.9 J 4.2 J 4 J 3.4 J 3.6 J

Wet Chemistry
% Moisture (pct) 20.6 25.6 16.6 18.7 16.9 24.3 22.2 21.6 21.3
pH (ph) 8.51 NA 8.69 8.59 8.31 8.43 8.42 8.45 8.55
Redox (MV) (mv) 31.6 NA 10 9.8 2.7 27.3 30.9 14.9 14.2
Total organic carbon (TOC) (mg/kg) 6,000 NA 2,500 3,600 780 200 U 190 U 190 U 11,000

Grain Size (PCT)
Gravel (%) 0 NA 17.4 8.8 20 0 0 0.7 0
Coarse Sand (%) 2.1 NA 31.5 25.9 45.8 1.4 2 6.7 1.5
Medium Sand (%) 33.1 NA 40.7 57.1 20.8 43.3 56.4 40 51.2
Fine Sand (%) 63.1 NA 9.4 5.5 5.2 54.6 40.9 42.9 45.4
Sand (%) 98.3 NA 81.6 88.6 71.8 99.3 99.3 89.6 98.1
Fines (%) 1.7 NA 1 2.7 8.2 0.7 0.7 9.8 1.9

VW‐UXO16‐SDSW22 VW‐UXO16‐SDSW23 VW‐UXO16‐SDSW24

VW‐UXO16‐SD22‐0716 VW‐UXO16‐SD22P‐0716 VW‐UXO16‐SD23‐0716

VW‐UXO16‐SDSW25 VW‐UXO16‐SDSW26 VW‐UXO16‐SDSW27 VW‐UXO16‐SDSW28 VW‐UXO16‐SDSW29

07/21/16
VW‐UXO16‐SD24‐0716 VW‐UXO16‐SD25‐0716 VW‐UXO16‐SD26‐0716 VW‐UXO16‐SD27‐0716 VW‐UXO16‐SD28‐0716 VW‐UXO16‐SD29‐0716

07/21/16 07/21/16 07/21/16 07/21/16 07/21/16 07/21/16 07/21/16 07/21/16
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Appendix F
Table 2
Validated Background Sediment Raw Analytical Data
UXO 16.1 Remedial Investigation Report
Former NASD, Vieques, Puerto Rico
Station ID
Sample ID
Sample Date
Chemical Name

VW‐UXO16‐SDSW22 VW‐UXO16‐SDSW23 VW‐UXO16‐SDSW24

VW‐UXO16‐SD22‐0716 VW‐UXO16‐SD22P‐0716 VW‐UXO16‐SD23‐0716

VW‐UXO16‐SDSW25 VW‐UXO16‐SDSW26 VW‐UXO16‐SDSW27 VW‐UXO16‐SDSW28 VW‐UXO16‐SDSW29

07/21/16
VW‐UXO16‐SD24‐0716 VW‐UXO16‐SD25‐0716 VW‐UXO16‐SD26‐0716 VW‐UXO16‐SD27‐0716 VW‐UXO16‐SD28‐0716 VW‐UXO16‐SD29‐0716

07/21/16 07/21/16 07/21/16 07/21/16 07/21/16 07/21/16 07/21/16 07/21/16

GRAINSIZE (PCT/P)
GS03 Sieve 3" (75 mm) 100 NA 100 100 100 100 100 100 100
GS05 Sieve 2" (50 mm) 100 NA 100 100 100 100 100 100 100
GS06 Sieve 1.5" (37.5 mm) 100 NA 100 100 100 100 100 100 100
GS07 Sieve 1" (25.0 mm) 100 NA 100 100 100 100 100 100 100
GS08 Sieve 0.75" (19.0 mm) 100 NA 100 100 89.9 100 100 100 100
GS10 Sieve 0.375" (9.5 mm) 100 NA 97 100 87.8 100 100 100 100
Sieve No. 004 (4.75 mm) 100 NA 82.6 91.2 80 100 100 99.3 100
Sieve No. 010 (2.00 mm) 97.9 NA 51.1 65.3 34.2 98.6 98 92.6 98.5
Sieve No. 020 (850 um) 82.8 NA 23.4 28.1 19.1 93.2 88.9 85.7 91.5
Sieve No. 040 (425 um) 64.8 NA 10.4 8.2 13.4 55.3 41.6 52.6 47.3
Sieve No. 060 (250 um) 54.9 NA 8.4 4.8 11.2 17.8 9 27.6 26.8
Sieve No. 080 (180 um) 43.9 NA 5.2 4 10.5 4.9 2.4 15.7 17
Sieve No. 100 (150 um) 33.4 NA 3 3.6 10 1.9 1.4 13.8 10.5
Sieve No. 200 (75 um) 1.7 NA 1 2.7 8.2 0.7 0.7 9.8 1.9

Notes:
Shading indicates detections
NA ‐ Not analyzed
J ‐ Analyte present, value may or may not be accurate or 
precise
J‐ ‐ Analyte present, value may be biased low, actual value 
may be higher
R ‐ Unreliable Result
U ‐ The material was analyzed for, but not detected
UJ ‐ Analyte not detected, quantitation limit may be 
inaccurate
MG/KG ‐ Milligrams per kilogram
MV ‐ Millivolts
PCT ‐ Percent
PCT/P ‐ Percent Passing
PH ‐ pH units
UG/KG ‐ Micrograms per kilogram
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Appendix F
Table 2
Validated Background Sediment Raw Analytical Data
UXO 16.1 Remedial Investigation Report
Former NASD, Vieques, Puerto Rico
Station ID
Sample ID
Sample Date
Chemical Name

Total Metals (MG/KG)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium (hexavalent)
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

Wet Chemistry
% Moisture (pct)
pH (ph)
Redox (MV) (mv)
Total organic carbon (TOC) (mg/kg)

Grain Size (PCT)
Gravel (%)
Coarse Sand (%)
Medium Sand (%)
Fine Sand (%)
Sand (%)
Fines (%)

1,310 J 1,280 J 1,830 J 1,760 J 1,880 J 1,150 J 1,350 J 1,660 J 1,540 J
0.26 U 0.27 U 0.27 U 0.29 U 0.3 U 0.26 U 0.25 U 0.25 U 0.27 U

3.2 3.4 3 3.5 2.3 2.7 2.6 5.7 5.6
4.9 7.5 15 14.9 18.2 4.5 4.4 5.8 8.7

0.26 U 0.27 U 0.27 U 0.29 U 0.3 U 0.26 U 0.25 U 0.25 U 0.27 U
0.11 U 0.11 U 0.11 U 0.12 U 0.12 U 0.1 U 0.099 U 0.1 U 0.11 U

167,000 223,000 140,000 149,000 209,000 72,200 74,800 65,900 143,000
0.53 U 0.54 U 0.55 U 0.59 U 0.6 U 0.52 U 0.49 U 0.5 U 0.53 U

5.9 7.5 5.5 5.3 5.3 5.2 4.3 9.6 7.9
0.43 0.64 1.5 1.6 1.4 1.7 1.2 3.1 1.9

3.4 J 4.1 J 8.2 7.6 8.3 4.3 J 4.1 J 5.4 J 6.3 J
4,060 5,090 11,700 10,000 5,740 15,000 9,800 31,400 26,600

1.1 U 1.1 U 1.1 U 1.2 U 1.2 U 1 U 0.99 U 1.2 U 1.1 U
9,740 11,900 8,710 8,570 11,000 4,400 4,840 4,580 8,020

50.6 68.4 79.2 75 89.8 56.4 66 95.5 114
0.86 U 0.85 U 1.3 U 1 U 0.99 U 0.89 U 0.83 U 2 U 1.6 U
449 536 925 931 1,040 472 422 361 J 505

0.13 U 0.14 U 0.14 U 0.15 U 0.15 U 0.13 U 0.12 U 0.13 U 0.13 U
0.079 J 0.07 U 0.033 J 0.07 U 0.03 J 0.088 J 0.079 J 0.086 J 0.074 J
4,440 5,780 5,440 6,080 7,760 3,700 3,370 2,910 4,920

0.07 U 0.031 J 0.037 J 0.044 J 0.039 J 0.034 J 0.06 U 0.06 U 0.07 U
18.7 J 21.6 J 39.7 J 34.4 J 21.2 J 53 J 36.5 J 110 J 89.8 J

2.2 J 2.3 J 5.7 J 5.4 J 5.7 J 4 J 3.7 J 5 J 4.9 J

24.1 26.3 26.9 31.7 33.5 22.9 19 20.6 25.2
8.28 8.13 8.16 NA 8.15 8.21 8.33 8.4 8.16

‐2.10E+00 12.4 4.2 NA ‐2.57E+01 ‐2.86E+01 ‐4.29E+01 12.1 13.6
16,000 9,600 7,800 NA 19,000 9,600 800 5,200 3,400

3.4 1.7 0 NA 0 4.8 4.8 2.7 0
7.7 5 3.9 NA 1.4 3.5 3.1 1.9 2

31.6 3.9 20.2 NA 5.1 34.1 47 58.4 5
50.4 82.6 65.1 NA 78.7 52.3 40.3 33.7 85.2
89.7 91.5 89.2 NA 85.2 89.9 90.4 94 92.2

6.9 6.8 10.8 NA 14.8 5.3 4.8 3.3 7.8

VW‐UXO16‐SDSW37VW‐UXO16‐SDSW31 VW‐UXO16‐SDSW32 VW‐UXO16‐SDSW33 VW‐UXO16‐SDSW34 VW‐UXO16‐SDSW35 VW‐UXO16‐SDSW36VW‐UXO16‐SDSW30

VW‐UXO16‐SD35‐0716 VW‐UXO16‐SD36‐0716 VW‐UXO16‐SD37‐0716VW‐UXO16‐SD30‐0716 VW‐UXO16‐SD31‐0716 VW‐UXO16‐SD32‐0716 VW‐UXO16‐SD32P‐0716 VW‐UXO16‐SD33‐0716 VW‐UXO16‐SD34‐0716

07/21/1607/21/16 07/21/16 07/21/16 07/21/16 07/21/16 07/21/16 07/21/16 07/21/16
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Appendix F
Table 2
Validated Background Sediment Raw Analytical Data
UXO 16.1 Remedial Investigation Report
Former NASD, Vieques, Puerto Rico
Station ID
Sample ID
Sample Date
Chemical Name

GRAINSIZE (PCT/P)
GS03 Sieve 3" (75 mm)
GS05 Sieve 2" (50 mm)
GS06 Sieve 1.5" (37.5 mm)
GS07 Sieve 1" (25.0 mm)
GS08 Sieve 0.75" (19.0 mm)
GS10 Sieve 0.375" (9.5 mm)
Sieve No. 004 (4.75 mm)
Sieve No. 010 (2.00 mm)
Sieve No. 020 (850 um)
Sieve No. 040 (425 um)
Sieve No. 060 (250 um)
Sieve No. 080 (180 um)
Sieve No. 100 (150 um)
Sieve No. 200 (75 um)

Notes:
Shading indicates detections
NA ‐ Not analyzed
J ‐ Analyte present, value may or may not be accurate or 
precise
J‐ ‐ Analyte present, value may be biased low, actual value 
may be higher
R ‐ Unreliable Result
U ‐ The material was analyzed for, but not detected
UJ ‐ Analyte not detected, quantitation limit may be 
inaccurate
MG/KG ‐ Milligrams per kilogram
MV ‐ Millivolts
PCT ‐ Percent
PCT/P ‐ Percent Passing
PH ‐ pH units
UG/KG ‐ Micrograms per kilogram

VW‐UXO16‐SDSW37VW‐UXO16‐SDSW31 VW‐UXO16‐SDSW32 VW‐UXO16‐SDSW33 VW‐UXO16‐SDSW34 VW‐UXO16‐SDSW35 VW‐UXO16‐SDSW36VW‐UXO16‐SDSW30

VW‐UXO16‐SD35‐0716 VW‐UXO16‐SD36‐0716 VW‐UXO16‐SD37‐0716VW‐UXO16‐SD30‐0716 VW‐UXO16‐SD31‐0716 VW‐UXO16‐SD32‐0716 VW‐UXO16‐SD32P‐0716 VW‐UXO16‐SD33‐0716 VW‐UXO16‐SD34‐0716

07/21/1607/21/16 07/21/16 07/21/16 07/21/16 07/21/16 07/21/16 07/21/16 07/21/16

100 100 100 NA 100 100 100 100 100
100 100 100 NA 100 100 100 100 100
100 100 100 NA 100 100 100 100 100
100 100 100 NA 100 100 100 100 100
100 100 100 NA 100 100 100 100 100
100 100 100 NA 100 100 100 100 100

96.6 98.3 100 NA 100 95.2 95.2 97.3 100
88.9 93.3 96.1 NA 98.6 91.7 92.1 95.4 98
72.8 90.6 89.3 NA 96.4 88 87.9 93.5 97.1
57.3 89.4 75.9 NA 93.5 57.6 45.1 37 93
49.5 84.3 59.5 NA 89.2 44.1 31.7 17.7 81.2

34 63.7 44.7 NA 81.1 34 24.6 12.1 64.6
20.8 39.1 32.6 NA 70.1 26.3 19.7 8.3 46.2

6.9 6.8 10.8 NA 14.8 5.3 4.8 3.3 7.8
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SECTION 1 

Introduction 
1.1 Overview 
This Human Health Risk Assessment (HHRA) was prepared for the portion of UXO 16 adjacent to Solid Waste 
Management Unit (SWMU) 4, hereafter referred to as UXO 16 Operable Unit (OU) 1 (UXO 16.1), located at the 
former Naval Ammunition Support Detachment (NASD) in the western portion of Vieques, Puerto Rico 
(Attachment 1, Figure 1). UXO 16.1 is part of the broader offshore area around the island of Vieques, which 
includes the offshore portion of the 3000-foot explosive safety arc associated with SWMU 4. The approach and 
assumptions presented in this HHRA are generally consistent with the Master Standard Operating Procedures, 
Protocols, and Plans (CH2M, 2010), hereinafter referred to as the Vieques Master HHRA Protocol, for sites in the 
Vieques Environmental Restoration Program (ERP) and the Remedial Investigation (RI) Sampling and Analysis Plan 
(SAP) (CH2M, 2016). The Vieques Master HHRA Protocol includes a description of the receptors, exposure 
pathways, and exposure assumptions to be used in typical HHRAs for sites in the Vieques ERP. 

As presented in the HHRA protocol, and in accordance with the United States Environmental Protection Agency 
(EPA) guidance documents, this HHRA consists of a four-step evaluation process comprised of: 

• Data collection and evaluation, including identification of chemicals of potential concern (COPCs) 

• Exposure assessment 

• Toxicity assessment 

• Risk characterization 

• It is recognized that the potential presence of munitions in UXO 16.1 represents some level of explosive 
hazard (albeit likely very low), which is addressed in the RI/Feasibility Study (FS) Report, but is not further 
discussed in the HHRA. 

1.2 Scope of the Risk Assessment 
The purpose of the HHRA is to evaluate potential exposures and risks to human receptors within UXO 16.1 that 
are associated with potential releases from the historical open burn/open detonation (OB/OD) operations at 
adjacent SWMU 4. The scope of the HHRA is consistent with EPA Region 2 policy and EPA guidance, including: Risk 
Assessment Guidance for Superfund (RAGS), Volume 1: Human Health Evaluation Manual (HHEM), Parts A, D, E, and 
F (EPA, 1989; 2001; 2004; 2009a). In addition, other EPA guidance documents were used and are cited in the text 
and tables.  

1.3 Site Description and Potential Receptors 
UXO 16.1 is approximately 200 acres and extends from the shoreline to approximately 2,000 feet offshore. As 
discussed in Worksheet #10 of the UXO 16 Adjacent to Solid Waste Management 4 Remedial Investigation 
Sampling and Analysis Plan (CH2M, 2016), the primary release mechanism of munitions and related debris from 
SWMU 4 to UXO 16.1 was ejection from the OB/OD pits, and their deterioration could have released munitions 
constituents at UXO 16.1. Potential exposures to receptors are anticipated to be limited to the immediate vicinity 
of corroded or breached munitions (Lotufo et. al., 2013, and Rosen and Lotufo, 2010). Although chemical release 
to UXO 16.1 could also be associated with overland runoff and groundwater discharge from SWMU 4, the soil, 
groundwater, surface water, and sediment data collected during the SWMU 4 RI indicate that this release 
mechanism is insignificant, as discussed in Worksheet #10 of the RI SAP (CH2M, 2016). 

For the purposes of the RI, UXO 16.1 was divided into five zones based on exposure potential, which was 
characterized by physical characteristics (e.g., predicted effects of waves and currents, depth of water, rocky or 
sandy bottom, adjacent cliffs or beach, etc.), accessibility (e.g., proximity to shoreline and roads), and recreational 
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opportunities (e.g., wading, swimming, snorkeling, diving, etc.) (CH2M, 2016). As indicated in Attachment 1, 
Figure 2, Zones A, B, and C are adjacent to the shoreline and Zones D and E are located farther offshore. A 
description of each zone, including the exposure potential for human receptors, is provided below: 

• Zone A has the highest exposure potential because of beach access and shallow sandy areas potentially 
supportive of wading. 

• Zone B has a moderate exposure potential because of limited beach accessibility and a rocky, coral bottom, 
which would limit wading. 

• Zone C has relatively low exposure potential because the beach is not readily accessible due to the long 
distance from the road and surrounding high cliffs. Recreational snorkeling/diving could occur, but wading 
would be difficult due to the abundance of jagged rock and coral.  

• Zone D has relatively low exposure potential because it is more than 400 feet offshore and water depth is 
typically greater than 12 feet; therefore, snorkeling/diving from a boat may occur, but wading would not be 
feasible; fishing or crabbing from a boat may also occur. 

• Zone E has very low exposure potential because it extends from approximately 300 to 2,000 feet offshore, 
with depths approximately 15 to 30 feet; therefore, wading would not be feasible but fishing or crabbing from 
a boat and snorkeling/diving from a boat may occur. 

Potential receptors for site media include current and future recreational users, current and future fish and blue 
crab consumers, and future researchers. Potential recreational users and researchers are assumed to have direct 
exposure to sediment while wading in shallow water near the shoreline at Zones A, B, and C. Fish and blue crab 
consumers are assumed to ingest fish and blue crab caught from all five zones at UXO 16.1. The preliminary 
human health Conceptual Site Model (CSM) presents potential exposure media, exposure points, receptors, and 
exposure routes, and is provided in Attachment 2, Table 1. A graphical CSM diagram is provided in Attachment 1, 
Figure 3. 
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SECTION 2 

Data Evaluation 
2.1 Data Used in the HHRA 
The analytical data used in the HHRA were collected during the RI sampling in July 2016. The sampling was 
conducted in accordance with the procedures and protocol outlined in the RI SAP (CH2M, 2016). A total of 21 
discrete sediment samples (Attachment 1, Figure 2) were collected from 0 to 6 inches within the safety buffer arc 
of 2,500 feet in radius and were analyzed for explosives and inorganics. The samples were collected from those 
locations concurred upon by the Navy and regulatory agencies to conservatively represent the site as follows: 
(1) at the general locations where munitions were identified, (2) in areas where higher densities of munitions-
related items were identified, (3) in depositional areas, and (4) in areas that provide appropriate spatial coverage 
to adequately assess the nature and extent of chemical contamination.  

The sediment samples were grouped for two distinct exposure scenarios: direct contact and indirect contact 
through consumption of fish and blue crab. 

• Direct contact exposures to sediment were assumed to occur during wading in shallow water of 4 feet or less; 
it is assumed that swimming, rather than wading, would occur in water depths greater than 4 feet. 
Recreational users are assumed to have minimal contact with sediment at water depths greater than 4 feet 
because swimmers and snorkelers are buoyant at depths greater than 4 feet and any contact with the sandy 
bottom would be insignificant. While divers would overcome buoyancy, contact with sediment would still 
remain insignificant for a number of reasons (e.g., physical barriers provided by dive gear, areas of interest 
tend to be in coral-covered areas, diver etiquette, etc.). Therefore, sediment samples collected from surface 
water depths of 4 feet or less were used in the evaluation of direct contact exposure in the HHRA. Due to the 
complex dynamics of a shoreline environment (e.g., approximately 2 feet tidal fluctuation depth of water, 
etc.), additional near-shoreline sediment samples collected in water depths up to 7 feet (except those in the 
coral reef) were evaluated in the uncertainty analysis (Section 5.5.2). 

• Indirect exposures through consumption of fish or blue crab were evaluated using all sediment samples 
collected at UXO 16.1, assuming that fish or blue crab could be caught near the shoreline or from watercraft 
farther offshore. 

For samples with field duplicate analyses, the higher of the two concentrations when both values are detects and 
the lower non-detected value when both values are non-detects were used as a conservative measure. In cases 
where one result is detected and the other non-detected, the detected value was used in the HHRA.  

A summary of the samples used in the HHRA and their associated data groupings are presented in Attachment 3, 
Tables 1 and 2. The analytical dataset for the samples used in the HHRA is presented in Attachment 4. 

2.2 Selection of Chemicals of Potential Concern 
The COPCs are those chemicals that have the greatest potential to cause adverse human health effects if 
receptors come in contact with site media. Chemicals that were 100 percent non-detected in a sample grouping 
were not selected as COPCs for that sample grouping. 

2.2.1 COPC Screening Levels for Direct Exposure Pathways 
The EPA’s Regional Screening Levels (RSLs) for Chemical Contaminants at Superfund Sites (EPA, 2018a), based on 
an excess lifetime cancer risk (ELCR) of 10-6 and hazard index (HI) of 0.1, were used to screen site sediment data 
for direct exposure pathways. The RSLs for non-carcinogenic health endpoints were based on a HI = 0.1 to account 
for the potential presence of multiple chemicals affecting the same target organ. For those chemicals with both a 
carcinogenic-based RSL and non-carcinogenic-based RSL, the lowest value was selected as the final RSL for that 
chemical. Due to the exposure factors incorporated into residential soil RSLs (e.g., an exposure frequency of 350 
days/year, an exposure duration of 26 years), the residential soil RSLs are highly conservative for screening 
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offshore marine sediments. However, by using this approach, potential risk drivers are not eliminated from the 
risk estimates. The maximum detected concentrations in sediment were compared to the residential soil RSLs.  

EPA considers lead to be a special case because of the difficulty in identifying the classic "threshold" needed to 
develop a reference dose (RfD). The screening level used in the COPC screening for lead is the residential soil RSL 
of 400 milligrams per kilogram (mg/kg) and is based on the Integrated Exposure Uptake Biokinetic (IEUBK) Model 
(EPA, 1994) for blood lead levels (BLLs) in children.  

The analytical results for total chromium were compared to the residential soil RSL for trivalent chromium (Cr[III]). 
The sediment samples were analyzed for both hexavalent chromium (Cr[VI]) and total chromium; however, Cr(VI) 
was not detected in any sediment sample. Therefore, the total chromium detected in site sediment consists of 
Cr(III).  

2.2.2 COPC Screening Levels for Indirect Exposure Pathways 
COPCs for the fish and blue crab consumption pathways were selected using a qualitative approach. The 
constituents detected in sediment were identified as COPCs if they are considered bioaccumulative according to 
EPA’s document titled Bioaccumulation Testing and Interpretation for the Purpose of Sediment Quality 
Assessment - Status and Needs (EPA, 2000a).  

2.2.3  COPC Screening Results 
The COPCs identified for the direct exposure pathways are provided in Attachment 2, Table 2.1 and the COPCs for 
the fish and blue crab consumption pathways are provided in Attachment 2, Table 2.2. Two inorganic constituents 
(arsenic and iron) were identified as COPCs for the direct exposure pathways, and eight inorganic constituents 
(arsenic, cadmium, copper, lead, nickel, selenium, silver, and zinc) were identified as COPCs for the fish and blue 
crab consumption pathways.  

2.3 Background Comparison 
The sediment analytical data collected from UXO 16.1 were compared to background levels to distinguish 
inorganic constituent concentrations potentially attributable to site-related releases from those attributable to 
other sources. However, inorganic constituents detected in site sediment were not eliminated as COPCs if they 
were detected at concentrations less than background levels. Further, it is noted that in the Nature and Extent 
section of the RI Report, a multiple-lines-of-evidence approach was used for evaluation of inorganic constituent 
concentrations in UXO 16.1 relative to background; that information will ultimately be included in risk 
management determinations, as warranted. 

A total of 16 background samples were collected from a zone located to the southeast of UXO 16.1, where coastal 
physical characteristics are similar to UXO 16.1 but outside of potential site-related influences (Attachment 1, 
Figure 4). Eight of the 16 background samples were collected from predominantly sandy areas; the remaining 8 
background samples were collected from predominantly seagrass-covered areas. The background samples were 
used to derive background threshold values (BTVs), which were calculated as the 95 percent upper confidence 
limits of the 95th percentile (known as 95/95 upper tolerance limits [UTLs]).  

The maximum detected concentration of each constituent detected in sediment for the direct and indirect 
exposure pathways was compared to the BTV for that constituent; the results of the background comparison are 
as follows: 

• Direct Exposure Pathways: The maximum detected concentrations at UXO 16.1 were less than BTVs for both 
COPCs (arsenic and iron) identified in sediment for the direct exposure pathways (Attachment 2, Table 2.1).  
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• Indirect Exposure Pathways: Two COPCs (copper and silver) identified for consumption of fish and blue crab 
were detected at UXO 16.1 at concentrations less than their respective BTVs, and two COPCs (arsenic and 
zinc) had some sample concentrations detected at UXO 16.1 above their respective BTVs (Attachment 2, 
Table 2.2). BTVs could not be estimated for four COPCs (cadmium, lead, nickel, and selenium) identified for 
consumption of fish and blue crab because they were all non-detected or detected in a single background 
sample. 
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SECTION 3 

Exposure Assessment 
3.1 Exposure Pathways Quantified  
An exposure assessment is used to evaluate potential exposure to site media by the human receptors identified 
for current and anticipated future land use at a site. The exposure assessment identifies human receptors, 
potential exposure pathways, assumed exposure factor values, and estimated exposure point concentrations 
(EPCs). 

As previously discussed, potential receptors at the site include current and future recreational users and fish/blue 
crab consumers, and future researchers (e.g., observing coral growth or endangered species). Potential 
recreational users and researchers are assumed to have direct exposure to sediment while wading in water near 
the shoreline at Zones A, B, and C. Fish and blue crab consumers are assumed to ingest edible fish and blue crab 
caught from all five zones at UXO 16.1. Recreational users and fish and blue crab consumers are assumed to be 
adult and child (1 to 6 years of age) receptors.  

The assumed exposure frequency for recreational users is 30 days/year. UXO 16.1 is relatively remote compared 
to other beaches (it is at the farthest point on the western side of Vieques Island), and is one of many public 
beaches available, including one in the same general vicinity (i.e., Green Beach). Further, the marine environment 
where wading would take place is very dynamic. Based on the above information, 30 days/year is a conservative 
assumption for recreational exposure to marine sediment within the offshore area of water depths to 4 feet. 

The exposure potential for a future researcher is expected to be less than the exposure potential for an adult 
recreational user. In general, researchers would be observing the marine environment without disturbance or 
contact. Any research involving contact (e.g., seagrass planting) would likely be very short duration, followed by 
non-contact observation. Therefore, the assumed exposure frequency (30 days/year) and exposure duration (20 
years) for a recreational adult are expected to be protective of a future researcher. Therefore, the estimated 
exposures and risks for an adult recreational user were used to conservatively represent the potential exposures 
and risks for a future researcher.  

3.2 Quantification of Exposure 
To evaluate the potentially complete exposure pathways further, the magnitude, frequency, and duration of 
exposures were estimated and quantified. EPCs were identified and pathway-specific intakes were estimated. EPA 
guidance (1989) recommends selecting intake variable values for a given pathway so that the combination of all 
intake variable values results in an estimate of the reasonable maximum exposure (RME) for that pathway. EPA 
recommends using upper-bound parameter values (as opposed to average values) for exposure frequency and 
exposure duration. EPA guidance also recommends that the contact rate be a value representing the 95th 
percentile.  

3.2.1 Exposure Point Concentrations 
Measured EPCs were used to estimate exposures associated with direct contact with sediment, while modeled 
EPCs were used to estimate exposures associated with the consumption of fish and blue crab. The EPCs used in 
the intake and exposure calculations are provided in Attachment 2, Tables 3.1 and 3.2.  

The maximum detected concentrations of COPCs were used as the EPCs for direct exposure to sediment because 
only 4 samples were available in the sample group. For indirect exposure pathways, the upper confidence limit 
(UCL) of the mean concentration in sediment was used to estimate sediment EPCs for consumption of fish and 
blue crab because at least 8 samples and 4 detected concentrations were available for each COPC in the sample 
group. EPA’s ProUCL software (Version 5.1.002) was used to calculate the UCLs (2016a). For the IEUBK and Adult 
Lead Methodology (ALM) models, mean detected concentrations were used as EPCs (EPA 2003a; 2005). The 
ProUCL output is provided in Attachment 5. 
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Biota-to-sediment accumulation factors (BSAFs) were used to model COPC concentrations in fish and blue crab. 
The uncertainties associated with using BSAFs to model fish and blue crab concentrations are discussed in the 
uncertainty analysis (Section 5.5). The BSAFs for the COPCs were obtained from the Washington Department of 
Ecology Bioaccumulation Factor Approach Analysis for Metals and Polar Organic Compounds (WDE, 1995). Several 
factors (e.g., level of sediment contamination used in the study, fish habitat, sample type [fillet, whole body], size 
of the fish sampled) were taken into consideration when selecting appropriate BSAFs. The BSAF for inorganic lead 
was used to estimate the EPC for lead because tetraethyl lead is not expected at the site (rather, the presence of 
lead in sediment is likely related to munitions and/or background levels). The EPCs in fish and blue crab were 
calculated based on the sediment EPCs and BSAFs and are presented in Attachment 2, Table 3.2 Supplement. The 
arithmetic mean values for percent moisture in fish and blue crab collected from SWMU 4 were used to estimate 
the fish and blue crab EPCs for UXO 16.1 (Attachment 3, Table 3).  

3.2.2 Exposure Factors  
An RME scenario was quantified for potential current and future recreational users and fish and blue crab 
consumers. The exposure factors used in the intake calculations are presented in Attachment 2, Tables 4.1 and 
4.2.  The primary references for exposure factors are standard default exposure factors presented in EPA guidance 
(EPA, 2002; 2004; 2014).  

Ingestion rates of offshore sediment were assumed to be equal to EPA’s default residential soil ingestion rates 
(EPA, 2014). There is little information available for ingestion rates of sediment, especially for offshore sediments, 
which are covered by water year-round. Because sediments under water typically do not adhere to skin as a 
person exits the water, exposure to sediment through incidental ingestion (via hand to mouth activity and 
exposure of dust) is expected to be minimal. This is especially true for offshore sediment which have a higher sand 
content. Nonetheless, sediment ingestion was evaluated conservatively based on an assumed ingestion rate equal 
to the soil ingestion rate; however, the actual incidental ingestion rate for sediment is likely considerably lower 
than this estimate, and is discussed in the uncertainty analysis (Section 5.5).  

In accordance with the methodology used to establish the RSLs for soil (EPA, 2018a), the dermal exposure route 
for sediment was only quantified for COPCs with dermal absorption fraction from soil (DABS) values, as presented 
in Exhibit 3-4 of EPA’s RAGS Volume I: HHEM (Part E, Supplemental Guidance for Dermal Risk Assessment) (EPA, 
2004). The DABS values used in the intake calculations are presented in Attachment 2, Table 4 Supplement. 

EPA’s suggested default fish meal size of 8 ounces (oz) (227 grams [g]; EPA, 2000b) was used for adult consumers 
of fish and blue crab; one-third the adult fish meal size was used for child fish and blue crab consumers, consistent 
with EPA Region 2 policy. The adult meal size used in the HHRA corresponds to the value from a Michigan Anglers 
Survey, in which individuals were asked to estimate their average meal size compared to a picture showing an 8-
oz (227-g) fish meal (EPA, 2000b; West et al., 1989). Additionally, the adult meal size of 227 g represents the 90th 
percentile meal size for the adult general population, as derived from Smiciklas-Wright et al. (2002). An exposure 
frequency of 7 meals per week was selected as a conservative estimate based on the average fish consumption 
rate in Puerto Rico, adapted from the study in the city of Humacao (Burger and Gochfeld, 1991).  

The exposure assumptions used in the HHRA are expected to be very conservative for quantifying RME exposure 
scenarios at the site. The assumed exposure frequency and exposure duration are expected to be very 
conservative since there are more sought out and convenient beaches and fishing/crabbing locations than those 
at UXO 16.1.  

The form of arsenic in fish and crab is assumed to be 10% inorganic arsenic and 90% organic arsenic (ATSDR, 2005; 
EPA, 2003b). The percentage of inorganic (versus organic) arsenic is based on the Agency for Toxic Substances and 
Disease Registry’s (ATSDR) Health Consultation conducted for the evaluation of Vieques land crab (ATSDR, 2006). 
This document indicates that “In seafood, generally about 1 to 20 percent of the total arsenic is in the more 
harmful inorganic form” (ATSDR, 2005; Francesconi and Edmonds, 1997; NAS, 2000; FDA, 1993). The Food and 
Drug Administration (FDA) proposes that 10 percent of the total arsenic be estimated as inorganic arsenic (FDA, 
1993). Therefore, ATSDR used a conversion factor of 10 percent to calculate the estimated dose to reflect 
inorganic arsenic levels in land crabs from Vieques (i.e., ATSDR assumed that 10 percent of the total arsenic 
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detected was inorganic arsenic). This assumption of 10 percent of arsenic being in the inorganic form is also 
consistent with EPA’s Technical Summary of Information Available on the Bioaccumulation of Arsenic in Aquatic 
Organisms (EPA, 2003b). This document indicates that “The consensus in the literature is that upwards of 85 
percent to more than 90 percent of arsenic found in edible portions of marine fish and shellfish is organic arsenic 
(arsenobetaine, arsenocholine, or dimethylarsinic acid) and that approximately 10 percent is inorganic arsenic” 
(De Gieter et al., 2002; Goessler et al., 1997; Johnson and Roose, 2002; Ochsenkuhn-Petropulu et al., 1997). 
Therefore, 10 percent of the arsenic concentration modeled in fish and blue crab was used to estimate 
carcinogenic risks associated with consumption of these food items. For evaluating non-carcinogenic hazards, 100 
percent of the arsenic concentration modeled in fish or blue crab was used in the HHRA.  
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SECTION 4 

Toxicity Assessment 
The oral toxicity values (cancer slope factors [CSFs] and RfDs) used in the HHRA were obtained from the EPA 
standard hierarchy of toxicity value sources (EPA, 2003c), as follows: 

• Tier 1 Source – Integrated Risk Information System (IRIS) (EPA, 2018b) 

• Tier 2 Source – EPA Provisional Peer-Reviewed Toxicity Values (PPRTV) 

• Tier 3 Sources – Other peer-reviewed federal and state toxicity values 

– California EPA toxicity database (Cal/EPA, 2017) 

– EPA’s Health Effects Assessment Summary Tables (EPA, 1997) 

Non-cancer toxicity values used in the HHRA are presented in Table 5.1 of Attachment 2. Cancer toxicity values 
for COPCs are provided in Table 6.1 of Attachment 2.  

4.1 Non-carcinogenic Toxicity Values 
Non-carcinogenic toxicity values (oral RfDs) were used in estimating potential adverse health effects associated 
with exposure to COPCs. In general, the RfDs are estimates (with uncertainty spanning perhaps an order of 
magnitude) of daily exposure to the human population (including sensitive subgroups) that are likely to be 
without an appreciable risk of deleterious effects during a lifetime of exposure (EPA, 1989).  

Two oral RfDs are provided in IRIS for cadmium: an oral "water" RfD of 0.0005 milligram per kilogram per day 
(mg/kg-day) and an oral "food" RfD for cadmium of 0.001 mg/kg-day (EPA, 2016b). Cadmium was identified as a 
COPC in sediment for fish and blue crab consumption. Therefore, the oral “food” RfD of 0.001 mg/kg-day was 
used to quantify potential risks for cadmium associated with biota consumption at UXO 16.1.  

Chronic toxicity data for potential non-carcinogenic effects of COPCs are presented in Table 5.1 of Attachment 2.  

4.2 Carcinogenic Toxicity Values 
Carcinogenic toxicity values (CSFs) were used in evaluating potential carcinogenic effects associated with 
exposure to known, probable, or possible carcinogens having an EPA weight-of-evidence (WOE) classification of A, 
B, or C, respectively. CSFs were used to estimate upper-bound lifetime statistical probabilities of a hypothetical 
individual developing cancer as a result of exposure to a potential carcinogen. 

Toxicity data for potential carcinogenic effects of COPCs are presented in Table 6.1 of Attachment 2. 

4.3 Derivation of Dermal Toxicity Values 
Oral RfDs and CSFs were converted to dermal RfDs and CSFs using gastrointestinal absorption factors. The values 
used for this conversion were obtained from RAGS Part E, Section 4.2, and Exhibit 4-1 (EPA, 2004). Following EPA’s 
recommendation, such a conversion was performed only when a chemical has a gastrointestinal absorption factor 
of less than 50 percent. If a chemical-specific gastrointestinal absorption factor was not available, gastrointestinal 
absorption of the chemical was assumed to be greater than 50 percent, and the oral RfD (or oral CSF) was used as 
the dermal RfD (or dermal CSF) without adjustment.  

4.4 Lead 
Lead was identified as a COPC in sediment for consumption of fish and blue crab at UXO 16.1. Quantitative oral 
toxicity values are not available for lead; therefore, potential risks associated with consumption of biota 
containing lead were addressed using EPA’s IEUBK Model and ALM (EPA, 2009b; 2010).  
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The IEUBK Model was designed to provide predictions of the probability of elevated BLLs for children. This model 
addresses three components of environmental risk assessments: the multi-media nature of exposures to lead, 
lead pharmacokinetics, and significant variability in exposure and risk, through estimation of probability 
distributions of BLLs for children exposed to similar environmental concentrations. For the IEUBK modeling, the 
“alternative dietary” option was used, assuming that 100 percent of the total meat eaten by a child was fish or 
blue crab obtained from UXO 16.1 (a highly conservative initial assumption). As documented in EPA’s Technical 
Support Document for the IEUBK Model (EPA, 1994), the meat consumption rates range from 87 to 120 grams per 
day (g/day) for children ages 1 to 6 years, respectively. The biota ingestion rate for a child at UXO 16.1 is assumed 
to be 75.7 g/day, as shown in Tables 4.2 of Attachment 2. Therefore, the meat consumption rates used in the 
IEUBK Model are conservative for the biota consumption scenarios at UXO 16.1.  

In 2012, the Advisory Committee on Childhood Lead Poisoning Prevention (ACCLPP) conducted a critical review of 
available lead toxicity studies, and reported that the overall WOE substantiates that neurocognitive decrements 
(as well as other adverse systemic effects, such as cardiovascular, immunological, and endocrine effects) can 
occur in children, even when BLLs are below 10 microgram per deciliter (μg/dL) (ACCLPP, 2012). Based on the 
conclusion that BLLs below 10 μg/dL can harm children, the ACCLPP and Center for Disease Control (CDC, 2007) 
have recommended that a revised reference value of 5 μg/dL blood lead be used to identify children with 
elevated BLLs. This revised reference value is based on the 97.5th percentile of the blood lead distribution in 
children aged 1 to 5 years, derived from the National Health and Nutrition Examination Survey (NHANES). The 
National Toxicology Program (NTP) has reported that children aged 1 to 5 years consistently have higher BLLs than 
do older children. NTP suggested this was likely because of hand-to-mouth activity in young children (NTP, 2012). 
Similarly, the CDC reported that several studies show a peak in children’s BLLs around 24 months of age (CDC, 
2007). Neurological deficits have been associated with increased BLLs among children in this age range (NTP, 
2012). Given this information, the blood lead reference level of 10 μg/dL was replaced with the updated reference 
level of 5 μg/dL in the IEUBK Model, in accordance with EPA Region 2 policy. Additionally, the default maternal 
blood lead concentration at childbirth was updated from 1 μg/dL to 0.7 μg/dL in the IEUBK Model, as 
recommended in EPA’s August 2016 Memorandum (EPA, 2016b). The updated default maternal blood lead 
concentration was based on the most recent six years of blood lead concentration data (2007-2012) from the 
NHANES. 

An interim approach to assessing risks associated with adult exposures to lead was developed by EPA’s Technical 
Review Workgroup for Lead and updated in 2009 (EPA, 2003a; 2009b). This methodology is a variation of the 
IEUBK Model used to evaluate lead exposures in children. The ALM is used to evaluate risks associated with non-
residential adult exposures to lead in soil. The model focuses on estimating fetal BLLs in women exposed to lead 
in soil (EPA, 2003a). The ALM spreadsheet was modified to estimate potential BLLs associated with consumption 
of fish and blue crab using the approach presented in EPA’s (2015) “Frequent Questions from Risk Assessors on the 
Adult Lead Methodology.” The ALM spreadsheets were updated to incorporate the EPA’s recent 
recommendations for the default baseline blood lead concentration (PbB0) and geometric standard deviation 
(GSDi) input parameters (EPA, 2016b). The recommended default PbB0 was changed from 1 μg/dL to 0.7 μg/dL and 
the GSDi was changed from 1.8 to 1.7 in the ALM (EPA, 2016b). The updated default values for PbB0 and GSDi were 
based on the most recent six years of blood lead concentration data (2007-2012) from the NHANES. In accordance 
with EPA Region 2 policy, the blood lead reference level of 10 μg/dL, from the 1994 Office of Solid Waste and 
Emergency Response Directive, was used in the ALM. 

The calculation worksheets for lead and the results of the ALM and IEUBK Model are presented in Attachment 6.  
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SECTION 5 

Risk Characterization 
Potential human health risks are discussed separately for carcinogenic and non-carcinogenic health effects due to 
the different toxicological endpoints, relevant exposure durations, and methods used to estimate risk. EPA 
Superfund guidance considers an acceptable site ELCR range to be 1 in a million to 1 in ten thousand (1×10-6 to 
1×10-4). Generally, remedial actions are not warranted for site media with an ELCR of 1×10-4 or less, or an HI of 1 
or less, although it may be warranted if other site-specific information suggests to risk managers that action is 
appropriate. 

5.1 Approach for Potential Non-carcinogenic Effects 
The HHRA evaluated the potential for non-carcinogenic effects by comparing exposure intakes of each COPC over 
a specified time period (i.e., chronic) with RfDs derived for a similar exposure period. In EPA methodology, this 
ratio of exposure to toxicity is referred to as a hazard quotient (HQ). The HQ assumes that there is a level of 
exposure below which it is unlikely for even sensitive populations to experience adverse health effects. If the 
exposure level exceeds this threshold, there is the potential for non-cancer health effects to occur. The HQ is 
calculated as follows: 

RfD
IHQ =       

 
Where: 

 HQ = Hazard quotient  
I = Intake level (mg/kg-day) 
RfD = Reference dose (mg/kg-day) 

 

Intake and RfD are expressed in the same units (mg/kg-day) and represent the same exposure period. An HQ that 
exceeds 1 (i.e., intake exceeds the RfD) indicates that there is a potential for adverse health effects associated 
with exposure to that COPC. 

To assess the potential for non-carcinogenic health effects posed by exposure to multiple COPCs and exposure 
routes, an HI approach was used (EPA, 1989). This approach assumes that non-carcinogenic hazards associated 
with exposure to more than one COPC and exposure route are additive. Synergistic or antagonistic interactions 
between COPCs are not quantified. The HI may exceed 1 even if all of the individual HQs are less than 1. The HI is 
equal to the sum of the HQs and is calculated as follows:  

i

i

RfD
I

RfD
I

RfD
IHI ++=

2

2

1

1

 
Where: 

HI = Hazard index 
I = Intake level (mg/kg-day) 
RfD = Reference dose (mg/kg-day) 
Ii = Intake level for the “i”th constituent  
RfDi = Reference dose for the “i”th constituent 
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5.2 Approach for Potential Carcinogenic Effects 
The potential for carcinogenic effects due to exposure to site media was evaluated by estimating the ELCR. The 
ELCR is the incremental increase in the probability of developing cancer during one’s lifetime (as a result of 
exposure to site media) above the probability of developing cancer from non-site exposures.  

Potential ELCRs associated with exposure to individual carcinogens were calculated using CSFs and chemical 
intakes for oral and dermal contact exposures. The linear low-dose equation was used to estimate the 
incremental probability of an individual developing cancer over a lifetime as a result of exposure to potential 
carcinogens. Estimated ELCRs are calculated by multiplying the CDI by the CSF: 

    CSFIELCR ×=     

Where:  

ELCR = Excess lifetime cancer risk 
I = Intake level (mg/kg-day) 
CSF = Cancer slope factor (mg/kg-day)-1  

 

5.3 Summary of Risk Estimates 
Potential risk associated with exposures to COPCs in the site media were quantified for the RME scenarios 
identified below. The calculated ELCRs and HIs are as follows: 

• Current/Future Recreational User – Sediment (ingestion and dermal contact): 

– Adult:  2×10-7 ELCR, all target organ-specific HIs <1 (Table 7.1 RME, summarized in Table 9.1 RME of 
Attachment 2)  

– Child:  5×10-7 ELCR, all target organ-specific HIs <1 (Table 7.2 RME, summarized in Table 9.2 RME of 
Attachment 2) 

• Current/Future Fish Consumer – Ingestion of fish:  

– Adult:  2×10-5 ELCR, all target organ-specific HIs ≤ 1 (Table 7.3 RME, summarized in Table 9.3 RME of 
Attachment 2). The probability of BLLs exceeding 10 µg/dL is less than 5% (Tables 11.1 and 11.1 
Supplement of Attachment 6). 

– Child:  9×10-6 ELCR, two target organs with HIs > 1 (dermal [HI = 2] and cardiovascular [HI = 2]) due to 
arsenic (Table 7.4 RME, summarized in Table 9.4 RME of Attachment 2). The probability of BLLs exceeding 
5 µg/dL is less than 5% (Table 11.2 and 11.2 Supplement of Attachment 6). 

• Current/Future Blue Crab Consumer – Ingestion of blue crab:  

– Adult:  2×10-5 ELCR, two target organs with HIs > 1 (dermal [HI = 2] and cardiovascular [HI = 2]) due to 
arsenic (Table 7.5 RME, summarized in Table 9.5 RME of Attachment 2). The probability of BLLs exceeding 
10 µg/dL is less than 5% (Tables 11.3 and 11.3 Supplement of Attachment 6). 

– Child:  1×10-5 ELCR, two target organs with HIs > 1 (dermal [HI = 3] and cardiovascular [HI = 3]) due to 
arsenic (Table 7.6 RME, summarized in Table 9.6 RME of Attachment 2). The probability of BLLs exceeding 
5 µg/dL is less than 5% (Table 11.4 and 11.4 Supplement of Attachment 6). 

5.4 Chemicals of Concern 
In general, chemicals of concern (COCs) are identified when the potential ELCR or HI for a receptor group exceeds 
EPA threshold values (a total ELCR of 1×10-4 or a target organ-specific HI of 1) and COPCs are site-related and 
above background levels. When a target ELCR of 1×10-4 is exceeded for an exposure medium for a receptor group, 
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the COPCs above background levels and posing an individual ELCR greater than 1×10-6 in the environmental 
medium responsible for the unacceptable risks are identified as COCs. When a target organ-specific HI of 1 is 
exceeded for an exposure medium for a receptor group, the COPCs above background levels and posing a HQ 
greater than 0.1 for that target organ in the environmental medium responsible for the unacceptable HI are 
identified as COCs. Factors such as nature of contamination source, laboratory contamination, and common 
pesticide use (unrelated to spills, improper storage disposal or use) are typically considered when identifying 
COCs. Additionally, EPA Region 2 policy strives to reduce environmental lead exposure levels so that no child 
would have more than a 5% chance of exceeding a BLL of 5 µg/dL and no adult would have more than a 5% 
chance of exceeding a BLL of 10 µg/dL. Therefore, if the lead models estimate that the probability of BLLs 
exceeding 5 µg/dL (for child) or 10 µg/dL (for adult) is greater than 5%, lead is identified as a COC unless it is likely 
to be related to background levels rather than a site-specific release. 

The following provides an evaluation of potential COCs for each receptor group: 

• Current/future recreational users - Risk estimates were within EPA acceptable levels; therefore, COCs were 
not identified for these receptors.  

• Current/future fish and blue crab consumers - Risk estimates exceeded EPA acceptable levels due to arsenic. 
However, 

– Arsenic was detected in only 1 of 21 sediment samples above background. This single exceedance 
occurred in Zone A at station SD-08 at 11.4 mg/kg, which is slightly above the background concentration 
of 7.14 mg/kg. Station SD-08 represents an area of multiple recovered munitions debris (MD) items. 
However, arsenic concentrations were below background at all of the 10 other stations in Zones A and D, 
nearly all of which represent areas with multiple recovered MD items. 

– The fish and crab ingestion rates used in the risk estimates (8 oz/meal at an exposure frequency of 7 days 
per week) were conservatively selected to represent RME scenarios. Actual ingestion rate and 
consumption frequency for the local population are likely significantly lower than those represented by 
the RME scenario.  

– All of the arsenic concentrations modeled in fish and blue crab were assumed to be in an inorganic (toxic) 
form of arsenic. The fraction of the inorganic form of arsenic in the tissue of these organisms is expected 
to be significantly lower than 100% (10% or lower).  

– Arsenic is present at only minute concentrations in munitions.  

– The SWMU 4 soil datasets as a whole indicated that releases of munitions constituents had not occurred 
or contaminants were not generally distinguishable from background. 

Based on the above information, the concentrations of arsenic in sediment are very likely attributable to 
background. Therefore, no COCs for potential current or future receptors were identified at UXO 16.1. 

The risk estimates for each receptor scenario evaluated in the HHRA and the COC identification process is 
summarized in Table 4 of Attachment 3. 

5.5 Uncertainty Analysis 
The assumptions used in the HHRA have inherent uncertainty. While it is theoretically possible that this leads to 
underestimates of potential risk, the use of numerous upper-bound assumptions most likely results in 
conservative estimates of potential risk. A receptor group’s potential exposure and subsequent potential risk are 
influenced by the exposure scenario and dose/response and vary on a case-by-case basis. The key assumptions in 
the HHRA and their influence on the numerical risk estimates are presented in Table 5 of Attachment 3. 
Additionally, specific uncertainties associated with the HHRA for UXO 16.1 are discussed in following subsections.  
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5.5.1 Data Evaluation 
The purpose of data evaluation is to determine which constituents, if any, are present at the site at 
concentrations requiring evaluation in the HHRA. Uncertainty with respect to data evaluation can arise from many 
sources, such as the quality of data used to characterize the site and the process used to select data and COPCs in 
the HHRA. 

Chemicals that were 100% non-detect in a data set were not included in the COPC selection process; however, 
they were evaluated in a separate screening to determine if elevated non-detected results were present in the 
data set (Attachment 7). The detection limit and reporting limit for each 100% non-detected constituent in the 
direct contact sediment data set were compared to the residential soil RSL (Attachment 7, Table 1). The RSLs used 
in the screening were based on an ELCR of 1x10-6 and HI of 0.1. Cr(VI) was the only constituent whose maximum 
detection limit and reporting limit exceed its residential soil RSL. Potential ELCRs and HIs were estimated for Cr(VI) 
using the maximum detection limit and reporting limit, as provided in Attachment 7, Table 2. Based on the 
maximum detection limits and reporting limits, the estimated ELCRs and HIs were within EPA-acceptable levels. 

Additionally, 100% non-detected constituents in the sediment dataset for the fish/crab consumption pathway 
were evaluated for their bioaccumulation potential (Attachment 7, Table 3). Following the COPC selection 
approach for fish/crab consumption pathway in the protocol (CH2M, 2010), a constituent’s bioaccumulation 
potential was evaluated based on its octanol-water partition coefficient, log Kow, according to EPA guidance (EPA, 
2000a). Organic constituents were identified as bioaccumulative if their log Kow value exceeds 3. As for inorganic 
constituents, their bioaccumulative potential was evaluated according to EPA’s bioaccumulative potential 
reference document (2000a), as discussed in Section 2.2.2. All 100% non-detected organic constituents had a log 
Kow value less than 3. Although Cr(VI) is considered bioaccumulative according to EPA (2000), Cr(VI) is generally 
not associated with munitions, as discussed in the Master SAP (CH2M, 2013). Therefore, there is minimal 
uncertainty associated with the elevated reporting limits for Cr(VI). 

5.5.2 Exposure Point Concentrations 
As discussed in Section 2.1, surface water depth at the time of sampling was used as the basis for the selection of 
sediment samples for evaluation of the direct contact exposure scenario. Because 4 sediment samples were 
collected from surface water depths of 4 feet or less, sediment EPCs for direct contact exposures were based on 
maximum detected concentrations. Due to the complex dynamics of a shoreline environment (e.g., an 
approximate 2-foot tidal fluctuation of water depth, etc.), sediment samples collected from a larger area near the 
shoreline may have water depths of 4 feet or less at certain times of the day or year, and may have been situated 
at water depths up to 7 feet during the sampling event. Four additional sediment samples (SD06, SD07, SD15, and 
SD17) were collected from surface water depths ranging from 5 to 7 feet that were not in the coral reef and were 
evaluated further for their effects on the risk assessment results. A summary of the data and results of the COPC 
selection process for the two data sets (i.e., the original 4-sample data set and the second 8-sample data set) are 
presented in Attachment 3, Table 6. In addition to the 2 COPCs (arsenic and iron) identified for the original data 
set, one additional COPC (vanadium) was identified in the second data set. Although the maximum detected 
concentrations of two COPCs (iron and vanadium) are higher than those in the original data set, they are below 
conservative residential screening levels at an HI of 1 (55,000 mg/kg and 390 mg/kg for iron and vanadium, 
respectively). Additionally, the maximum detected concentration for arsenic (3.1 mg/kg) is the same in the two 
date sets, and the maximum detected concentrations of all three COPCs are within background levels. Therefore, 
use of the larger sediment data set would not change the overall conclusion about direct contact with sediment 
presented in Section 5.4 and no unacceptable risk is expected for this exposure pathway.  

Since fish and crab samples were not collected from UXO 16.1, chemical concentrations in fish and crab tissue 
were estimated using available BSAFs. There is a large degree of uncertainty associated with use of 
bioaccumulation factors to estimate site-specific chemical concentrations in biota because chemical 
concentrations in fish and crab are typically highly variable due to factors such as species, age, habitat, and 
season. Therefore, the estimated chemical concentrations in biota may over- or under-estimate the actual 
chemical concentrations in fish and crab at UXO 16.1. 



SECTION 5—RISK CHARACTERIZATION 

NG0320171158TPA 5-5 

Additionally, the form of arsenic in fish and crab was assumed to be 10% inorganic arsenic and 90% organic 
arsenic in this HHRA. The percentage of inorganic (versus organic) arsenic is based on the ATSDR’s Health 
Consultation conducted for the evaluation of Vieques land crab (ATSDR, 2006). Based on the data from the biota 
samples collected at SWMU 4 (CH2M, 2015), the maximum percentages of inorganic (carcinogenic) form of 
arsenic in fish and aquatic crab tissue were 5% and 1.6% (average percentages of 1.9% and 0.8%), respectively. 
Therefore, it is expected that the content of inorganic arsenic in fish and blue crab is likely lower than the 
estimated value of 10% used in the HHRA.Exposure Assumptions 

The fish and crab ingestion rates used in the risk estimates were conservatively selected to represent RME 
scenarios to COPCs by potential fish and crab consumers. For instance, potential health risks associated with 
consumption of harvested fish and crab from UXO 16.1 were evaluated using an ingestion rate of 227 g/meal (8 
oz/meal) for ages 7 and older1 and an exposure frequency of 7 days per week (i.e., 365 days per year). According 
to the results of the survey conducted during ATSDR’s Public Health Assessment Fish and Shellfish Evaluation 
study (ATSDR, 2003), approximately two-thirds of the respondents (Vieques Island residents [n=51]) reported to 
eat fish 1-2 times or less a week. Therefore, the ingestion rates used in the HHRA to evaluate consumption of fish 
and crab are likely to be significantly overestimated. 

The sediment ingestion rates for potential adult and child recreational users were assumed to be the same as 
EPA’s default soil ingestion rates for residential receptors (i.e., 100 milligrams per day [mg/day] for an adult and 
200 mg/day for a child). Using the soil ingestion rates for sediment exposures is a conservative approach because 
the sediment ingestion rate is expected to be less than the soil ingestion rate due to the physical characteristics of 
UXO 16.1 (including the sandy substrate) and the receptor activities that are likely to occur at the site. The 
sediment samples evaluated for direct exposures in the HHRA were collected from surface water depths of 4 feet 
or less. If a recreational user is wading in the water, the majority of sediment will likely be washed from the skin 
and will not be available for incidental ingestion when the person exits the water. For this reason, various 
regulatory agencies, such as EPA Region 4, do not require an evaluation of sediments that are always covered by 
surface water (2014). Additionally, the soil ingestion rate includes ingestion of indoor and outdoor dust. Ingestion 
of dust is considered to be an insignificant exposure pathway for sediment at UXO 16.1 because the sediments are 
under water and not exposed to air. Therefore, using the soil ingestion rates to estimate potential exposures 
associated with incidental ingestion of sediment likely overestimates the actual risk at UXO 16.1. 

5.5.3 Risk Characterization 
Potential risks for recreational users, fish consumers, and blue crab consumers were estimated separately in the 
HHRA; however, it is possible that recreational users could also consume fish and blue crab caught at UXO 16.1. 
Therefore, the potential risks estimated for recreational users and fish and blue crab consumers were combined 
to derive a cumulative risk estimate for direct exposures to sediment and consumption of fish and blue crab. The 
cumulative risks are summarized below:  

• Adult Recreational User/Fish and Blue Crab Consumer:  4×10-5 ELCR, two target organs with HIs > 1 (dermal 
[HI = 3] and cardiovascular [HI = 3]) due to arsenic in fish and blue crab (Table 9.1 RME of Attachment 8).  

• Child Recreational User/Fish and Blue Crab Consumer:  2×10-5 ELCR, two target organs with HIs > 1 (dermal [HI 
= 5] and cardiovascular [HI = 5]) due to arsenic in fish and blue crab (Table 9.2 RME of Attachment 8).  

The results based on the cumulative risk estimates are similar to the results provided separately for each receptor 
group (Section 5.3). Arsenic was identified as a risk driver in fish and blue crab for both evaluations; however, 
arsenic is not identified as a COC for UXO 16.1 because it is likely attributable to background and not associated 
with munitions-related items found in this OU. Therefore, using the results based on a cumulative scenario would 
not change the overall conclusions of the HHRA. 

 

                                                            
1 The HHRA also evaluated an ingestion rate of 75.7 g/meal for a child. 
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Figure 1
SWMU 4 and UXO 16 Site Location Map
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RAGS Part D Tables 



TABLE 1
SELECTION OF EXPOSURE PATHWAYS

UXO 16.1
Former NASD, Vieques, 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

Dermal On-site Quant

Ingestion On-site Quant

Fish Fish
(Offshore) Fish Consumer Adult/Child Ingestion On-site Quant Fish consumers could ingest fish caught offshore and be exposed to site 

contaminants that have the potential to bioaccumulate in fish.(1)

Blue Crab Blue Crab
(Offshore)

Blue Crab 
Consumer Adult/Child Ingestion On-site Quant

Although not observed, blue crabs may be present in the offshore area; blue 
crab consumers could ingest blue crab caught offshore and be exposed to 
site contaminants that have the potential to bioaccumulate in crab.(1)

Dermal On-site Qual

Ingestion On-site Qual

Notes:

(1) Chemical concentrations in biota were modeled based on concentrations in sediment using chemical-specific biota to sediment accumulation factors (BSAFs).
(2) The estimated exposures and risks for an adult recreational user were used to conservatively represent the potential exposures and risks for a researcher. 
Qual: Qualitative
Quant: Quantitative

Adult Researchers may contact offshore sediment while wading in surface water 
that is < 4 feet deep. (2)

Current/Future Offshore 
Sediment

Offshore 
Sediment

Offshore 
Sediment

(0-6 inches)

Recreational 
User Adult/Child 

Recreational users may contact offshore sediment in areas where water is ≤ 
4 feet deep (i.e., at greater depths, a person becomes buoyant and cannot 
touch bottom) while wading or snorkeling in surface water.

Future Offshore 
Sediment

Offshore 
Sediment

Offshore 
Sediment

(0-6 inches)
Researcher



TABLE 2.1
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

UXO 16.1
Former NASD, Vieques, Puerto Rico

 Scenario Timeframe: Current/Future
 Medium: Offshore Sediment
 Exposure Medium: Offshore Sediment - Direct Contact

Exposure   CAS Chemical Units Location Detection Range of Concentration Background Screening Potential Potential COPC Rationale for
Point Number of Maximum Frequency Detection Used for Value Toxicity Value ARAR/TBC ARAR/TBC Flag Selection or

Concentration Limits Screening Value Source Deletion
(1) (2) (3) (4)

Offshore 7429-90-5 Aluminum 1.48E+03 J 4.77E+03 J mg/kg VW-UXO16-SDSW05 4 / 4 5.10E+00 - 7.30E+00 4.77E+03 2.11E+03 7.70E+03 n NA NA No BSL
Sediment 7440-36-0 Antimony 1.10E+00 1.40E+00 mg/kg VW-UXO16-SDSW05 2 / 4 2.50E-01 - 3.60E-01 1.40E+00 NA 3.10E+00 n NA NA No BSL

(0-6 inches) 7440-38-2 Arsenic 2.20E+00 3.10E+00 mg/kg VW-UXO16-SDSW05 4 / 4 3.80E-01 - 5.50E-01 3.10E+00 7.14E+00 6.80E-01 cR NA NA Yes ASL
7440-39-3 Barium 4.70E+00 2.20E+01 mg/kg VW-UXO16-SDSW18 4 / 4 5.10E-01 - 7.30E-01 2.20E+01 1.43E+01 1.50E+03 n NA NA No BSL
7440-70-2 Calcium 4.72E+04 1.88E+05 mg/kg VW-UXO16-SDSW18 4 / 4 5.06E+02 - 7.29E+02 1.88E+05 2.56E+05 NUT NA NA No NUT
7440-47-3 Chromium 2.30E+00 6.40E+00 mg/kg VW-UXO16-SDSW05 4 / 4 2.50E-01 - 3.60E-01 6.40E+00 1.00E+01 1.20E+04 n NA NA No BSL

7440-48-4 Cobalt 5.50E-01 1.60E+00 mg/kg VW-UXO16-SDSW05, 
VW-UXO16-SDSW18 4 / 4 1.00E-01 - 1.50E-01 1.60E+00 3.05E+00 2.30E+00 n NA NA No BSL

7440-50-8 Copper 2.80E+00 J 8.40E+00 J mg/kg VW-UXO16-SDSW05 4 / 4 5.10E-01 - 7.30E-01 8.40E+00 9.75E+00 3.10E+02 n NA NA No BSL
7439-89-6 Iron 2.67E+03 8.31E+03 mg/kg VW-UXO16-SDSW05 4 / 4 5.10E+00 - 1.46E+02 8.31E+03 3.36E+04 5.50E+03 n NA NA Yes ASL
7439-92-1 Lead 5.20E-01 J 8.70E-01 J mg/kg VW-UXO16-SDSW05 3 / 4 1.00E+00 - 1.50E+00 8.70E-01 NA 4.00E+02 L NA NA No BSL
7439-95-4 Magnesium 3.54E+03 J 1.03E+04 J mg/kg VW-UXO16-SDSW18 4 / 4 5.10E+00 - 7.30E+00 1.03E+04 1.34E+04 NUT NA NA No NUT
7439-96-5 Manganese 4.43E+01 1.14E+02 J mg/kg VW-UXO16-SDSW18 4 / 4 5.10E-01 - 7.30E-01 1.14E+02 1.21E+02 1.80E+02 n NA NA No BSL
7440-02-0 Nickel 5.10E-01 J 1.70E+00 J mg/kg VW-UXO16-SDSW05 4 / 4 5.10E-01 - 7.30E-01 1.70E+00 NA 8.40E+01 n NA NA No BSL
7440-09-7 Potassium 3.34E+02 J 1.12E+03 mg/kg VW-UXO16-SDSW05 4 / 4 6.30E+01 - 9.10E+01 1.12E+03 8.32E+02 NUT NA NA No NUT
7782-49-2 Selenium 2.00E-01 J 2.00E-01 J mg/kg VW-UXO16-SDSW05 1 / 4 1.30E-01 - 1.80E-01 2.00E-01 NA 3.90E+01 n NA NA No BSL
7440-23-5 Sodium 4.07E+03 1.02E+04 mg/kg VW-UXO16-SDSW05 4 / 4 6.30E+01 - 4.55E+02 1.02E+04 7.70E+03 NUT NA NA No NUT
7440-28-0 Thallium 4.70E-02 J 5.80E-02 J mg/kg VW-UXO16-SDSW18 2 / 4 6.00E-02 - 9.00E-02 5.80E-02 9.60E-02 7.80E-02 n NA NA No BSL
7440-62-2 Vanadium 1.06E+01 2.31E+01 mg/kg VW-UXO16-SDSW05 4 / 4 5.10E-01 - 7.30E-01 2.31E+01 1.17E+02 3.90E+01 n NA NA No BSL
7440-66-6 Zinc 3.20E+00 J,- 9.80E+00 J,- mg/kg VW-UXO16-SDSW18 4 / 4 5.10E+00 - 7.30E+00 9.80E+00 6.70E+00 2.30E+03 n NA NA No BSL

(1) Maximum concentration is used for screening.  COPC = Chemical of Potential Concern
ARAR/TBC = Applicable or Relevant and Appropriate Requirement/ 

(2) Background values are the 95/95 upper tolerance limit (UTL) for sediment.                       To Be Considered

(3) Regional Screening Levels for Residential Soil (May 2018). Concentrations based on non-carcinogenic health effects are c = Carcinogenic
based on an HI=0.1. HI = Hazard index

J = compound was detected below the reporting limit in the sample
Samples were analyzed for both hexavalent chromium and total chromium; hexavalent chromium was not detected in the samples.  J, - = compound was detected below the reporting limit in the 
Therefore, the RSL for trivalent chromium was used for chromium.              sample, biased low
The RSL for nickel oxide was used for nickel. L = based on EPA's Integrated Uptake Exposure Biokinetic (IEUBK) Model

mg/kg = milligram per kilogram
(4) Rationale Codes Selection Reason: Above Screening Levels (ASL) n = Noncarcinogenic

Deletion Reason: Below Screening Level (BSL) NA = Not available
Essential Nutrient (NUT) R = Relative bioavailability absorption was applied

RSL= EPA Regional Screening Levels

 Minimum  Maximum
Concentration Concentration

Qualifier Qualifier



TABLE 2.2

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
UXO 16.1

Former NASD, Vieques, Puerto Rico

 Scenario Timeframe: Current/Future

 Medium: Offshore Sediment

Exposure Medium: Fish/Blue Crab

Exposure  CAS Chemical Units Location Detection Range of Concentration Background Screening Bioaccumulative COPC Rationale for

Point Number of Maximum Frequency Detection Used for Value Toxicity Value Chemical Flag Selection or

Concentration Limits Screening Deletion

(1) (2) (1) (1) (3)

7429-90-5 Aluminum 1.17E+03 4.77E+03 J mg/kg VW-UXO16-SDSW05 21 / 21 2.30E+00 - 3.60E+00 NA 2.11E+03 NA No No NBAC

7440-36-0 Antimony 1.10E+00 2.20E+00 mg/kg VW-UXO16-SDSW15 14 / 21 1.20E-01 - 1.80E-01 NA NA NA No No NBAC

7440-38-2 Arsenic 1.60E+00 1.14E+01 mg/kg VW-UXO16-SDSW08 21 / 21 9.00E-02 - 1.50E-01 NA 7.14E+00 NA Yes Yes BAC

7440-39-3 Barium 4.10E+00 2.49E+01 mg/kg VW-UXO16-SDSW17 21 / 21 8.00E-02 - 1.30E-01 NA 1.43E+01 NA No No NBAC

7440-43-9 Cadmium 5.60E-02 J 5.60E-02 J mg/kg VW-UXO16-SDSW17 1 / 21 3.50E-02 - 5.50E-02 NA NA NA Yes Yes BAC

7440-70-2 Calcium 2.54E+04 2.58E+05 mg/kg VW-UXO16-SDSW08 21 / 21 2.82E+02 - 6.94E+02 NA 2.56E+05 NA No No NUT

7440-47-3 Chromium 2.30E+00 6.40E+00 mg/kg VW-UXO16-SDSW05 21 / 21 8.00E-02 - 1.30E-01 NA 1.00E+01 NA No No NBAC

7440-48-4 Cobalt 4.70E-01 2.20E+00 mg/kg VW-UXO16-SDSW17 21 / 21 2.30E-02 - 3.60E-02 NA 3.05E+00 NA No No NBAC

7440-50-8 Copper 2.80E+00 J 8.40E+00 J mg/kg VW-UXO16-SDSW05 21 / 21 2.40E-01 - 3.80E-01 NA 9.75E+00 NA Yes Yes BAC

7439-89-6 Iron 2.67E+03 1.53E+04 mg/kg VW-UXO16-SDSW17 21 / 21 4.00E+00 - 1.28E+02 NA 3.36E+04 NA No No NBAC

7439-92-1 Lead 5.20E-01 J 5.50E+00 mg/kg VW-UXO16-SDSW17 6 / 21 2.90E-01 - 4.60E-01 NA NA NA Yes Yes BAC

7439-95-4 Magnesium 2.44E+03 1.16E+04 mg/kg VW-UXO16-SDSW13 21 / 21 4.00E+00 - 6.40E+00 NA 1.34E+04 NA No No NUT

7439-96-5 Manganese 4.43E+01 1.54E+02 mg/kg VW-UXO16-SDSW08 21 / 21 1.50E-01 - 2.40E-01 NA 1.21E+02 NA No No NBAC

7440-02-0 Nickel 3.80E-01 J 1.70E+00 J mg/kg VW-UXO16-SDSW05 21 / 21 1.30E-01 - 2.00E-01 NA NA NA Yes Yes BAC

7440-09-7 Potassium 2.74E+02 J 1.12E+03 mg/kg VW-UXO16-SDSW05 21 / 21 4.60E+01 - 7.30E+01 NA 8.32E+02 NA No No NUT

7782-49-2 Selenium 1.50E-01 J 2.20E-01 J mg/kg VW-UXO16-SDSW13 10 / 21 1.20E-01 - 1.80E-01 NA NA NA Yes Yes BAC

7440-22-4 Silver 2.80E-02 J 4.30E-02 J mg/kg VW-UXO16-SDSW13 6 / 21 2.00E-02 - 4.00E-02 NA 8.80E-02 NA Yes Yes BAC

7440-23-5 Sodium 2.58E+03 1.06E+04 mg/kg VW-UXO16-SDSW13 21 / 21 5.20E+01 - 4.10E+02 NA 7.70E+03 NA No No NUT

7440-28-0 Thallium 2.90E-02 J 8.20E-02 J mg/kg VW-UXO16-SDSW11 14 / 21 2.00E-02 - 4.00E-02 NA 9.60E-02 NA No No NBAC

7440-62-2 Vanadium 1.06E+01 4.78E+01 mg/kg VW-UXO16-SDSW17 21 / 21 1.20E-01 - 1.80E-01 NA 1.17E+02 NA No No NBAC

7440-66-6 Zinc 2.10E+00 J,- 1.24E+01 mg/kg VW-UXO16-SDSW17 21 / 21 1.30E+00 - 2.10E+00 NA 6.70E+00 NA Yes Yes BAC

(1) Sediment COPCs were identified using the listing as given in: Bioaccumulation Testing and Interpretation for the Purpose of Sediment Quality

Assessment - Status and Needs (EPA 2000). COPC = Chemical of Potential Concern

J = compound was detected below the reporting limit in the sample

(2) Background values are the 95/95 upper tolerance limit (UTL) for sediment. J, - = compound was detected below the reporting limit in the 

     sample, biased low

(3) Rationale Codes: Selection Reason: BAC (Bioaccumulative) mg/kg = milligram per kilogram

Deletion Reason: NBAC (Not Bioaccumulative) NA = Not available or not applicable

Essential Nutrient (NUT)

 Minimum  Maximum

Fish/Blue Crab

(Offshore)

Concentration Concentration

Qualifier Qualifier



TABLE 3.1.RME

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 
REASONABLE MAXIMUM EXPOSURE

UXO 16.1
Former NASD, Vieques, Puerto Rico

 Scenario Timeframe: Current/Future

 Medium: Offshore Sediment

 Exposure Medium: Offshore Sediment - Direct Contact

Exposure Chemical Units Arithmetic Exposure Point Concentration

Point of Mean

Potential

Concern Value Units Statistic Rationale

Offshore Arsenic mg/kg NA NA 3.10E+00 3.10E+00 mg/kg Max (1)

Sediment Iron mg/kg NA NA 8.31E+03 8.31E+03 mg/kg Max (1)
(0-6 inches)

Notes:

(1) The maximum detected concentration was used as EPC because there were less than 8 samples in the sample population representing direct contact exposures.

EPC = Exposure Point Concentration

Max = Maximum Concentration

mg/kg = milligram per kilogram

NA = Not applicable

RME = Reasonable Maximum Exposure

UCL = Upper Confidence Limit

95% UCL  Maximum

Concentration

(Qualifier)



TABLE 3.2.RME

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 
REASONABLE MAXIMUM EXPOSURE

UXO 16.1
Former NASD, Vieques, Puerto Rico

 Scenario Timeframe: Current/Future

 Medium: Offshore Sediment

Exposure Medium: Fish/Blue Crab

Exposure Chemical Units Arithmetic Exposure Point Concentration

Point of Mean

Potential

Concern Value Units Statistic Rationale

Fish/Blue Crab Arsenic mg/kg 4.00E+00 4.87E+00 G 1.14E+01 4.87E+00 mg/kg 95% Adjusted Gamma UCL 3

(Offshore) Cadmium mg/kg 5.60E-02 NA 5.60E-02 J 5.60E-02 mg/kg Max 6

Copper mg/kg 4.81E+00 5.42E+00 N 8.40E+00 J 5.42E+00 mg/kg 95% Student's-t UCL 2

Lead mg/kg 1.77E+00 1.66E+00 G 5.50E+00 1.77E+00 mg/kg Mean 7

Nickel mg/kg 8.60E-01 9.88E-01 N 1.70E+00 J 9.88E-01 mg/kg 95% Student's-t UCL 2

Selenium mg/kg 1.77E-01 1.60E-01 2.20E-01 J 1.60E-01 mg/kg 95% KM (t) UCL 4

Silver mg/kg 3.43E-02 3.78E-02 4.30E-02 J 3.78E-02 mg/kg 95% KM (t) UCL 4

Zinc mg/kg 4.85E+00 6.09E+00 G 1.24E+01 6.09E+00 mg/kg 95% Adjusted Gamma UCL 3

Notes:

ProUCL, Version 5.1.002 used to determine distribution of data and calculate 95 percent upper confidence limits (UCLs), following recommendations

based on distribution and standard deviation in users guide (EPA. May 2016. ProUCL, Version 5.1.002 Prepared by Lockheed Martin Environmental Services).

Statistics:   

Adjusted Gamma - parametric UCL based on gamma distribution and adjusted for level significance

KM (t) - nonparametric UCL based upon Kaplan-Meier estimates using the Student’s t-distribution critical value

Max - Maximum Detected Value

Student's-t  - parametric UCL based on Student's t statistic assuming normal distribution

(1) Shapiro-Wilk W/Lilliefors Test indicates data are log-normally distributed.
(2) Shapiro-Wilk W/Lilliefors Test indicates data are normally distributed.

(3) Anderson-Darling and/or Kolmogorov-Smirnov Tests indicate data are gamma distributed.

(4) Distribution tests are inconclusive; therefore, the nonparametric UCL was used as the EPC.

(5) The maximum detected concentration was used because the recommended UCL exceeded the maximum detected concentration.

(6) The maximum detected concentration was used as the EPC because there were less than 4 detected concentrations.

(7) The mean concentration was used as the EPC for lead.

EPC = Exposure Point Concentration

G = gamma distributed

J = compound was detected below the reporting limit in the sample

mg/kg = milligram per kilogram

N = normally distributed

NA = Not applicable

RME = Reasonable Maximum Exposure

UCL = Upper Confidence Limit

95% UCL  Maximum

Concentration

(Qualifier)



TABLE 3.2 Supplement
BIOTA-TO-SEDIMENT ACCUMULATION FACTORS FOR COPCS IN SEDIMENT 

UXO 16.1
Former NASD, Vieques, Puerto Rico

Exposure  CAS COPC (1) BSAF (2) BSAF Sediment EPC (4) Fish Blue Crab 

Point Number Value Reference (mg/kg) EPC (5) EPC (6)

(unitless) (mg/kg) (mg/kg)

Fish/Blue Crab 7440-38-2 Arsenic 1.20E-01 WDE, 1995 4.87E+00 1.42E-01 1.61E-01

(Offshore) 7440-43-9 Cadmium 1.80E-01 WDE, 1995 5.60E-02 2.45E-03 2.77E-03

7440-50-8 Copper 1.40E-01 WDE, 1995 5.42E+00 1.84E-01 2.09E-01

7439-92-1 Lead 1.60E-01 WDE, 1995 1.77E+00 6.87E-02 7.78E-02

7440-02-0 Nickel 1.00E+00 (3) 9.88E-01 2.40E-01 2.72E-01

7782-49-2 Selenium 1.00E+00 (3) 1.60E-01 3.89E-02 4.40E-02

7440-22-4 Silver 1.00E+00 (3) 3.78E-02 9.19E-03 1.04E-02

7440-66-6 Zinc 1.30E+00 WDE, 1995 6.09E+00 1.92E+00 2.18E+00

Notes:

Washington Department of Ecology (WDE). 1995. Bioaccumulation Factor Approach Analysis for Metals and Polar Organic Compounds. 

(1) COPCs identified for sediment are presented in Table 2.2.

(2) BSAFs for metals are presented in kg-sed[dw]/kg-biota[dw]

(3) A default value of 1 was assumed if no BSAF was available.

(4) Sediment Exposure Point Concentrations (EPCs) are presented in Table 3.2.

(5) Fish EPC (mg/kg-fish [ww]) = Sed EPC (mg/kg-sed [dw]) x BSAF (kg-sed [dw]/kg-fish [dw]) x 0.243 (kg-fish [dw]/kg-fish [ww]).

(6) Blue Crab EPC (mg/kg-crab [ww]) = Sed EPC (mg/kg-sed [dw]) x BSAF (kg-sed [dw]/kg-crab [dw]) x 0.275 (kg-crab [dw]/kg-crab [ww]).

COPC - chemical of potential concern

EPC - Exposure Point Concentration

BSAF - Biota-sediment accumulation factor

dw - dry weight basis

kg - kilogram

mg/kg - milligram per kilogram

sed - sediment

ww -wet weight basis



TABLE 4.1.RME
VALUES USED FOR DAILY INTAKE CALCULATIONS 

REASONABLE MAXIMUM EXPOSURE
UXO 16.1

Former NASD, Vieques, Puerto Rico

Scenario Timeframe: Current/Future

Medium:   Offshore Sediment

Exposure Medium: Offshore Sediment

Exposure Route Parameter Rationale/ Intake Equation/

Code Reference Model Name

Ingestion Recreational Offshore Sediment Adult CS Chemical Concentration in Sediment site-specific mg/kg site-specific Chronic Daily Intake (CDI) (mg/kg-day) =

User (0-6 inches) IR-S Ingestion Rate of Sediment 100 mg/day EPA, 2014 (1) CS x IR-S x EF x ED x CF x 1/BW x 1/AT

EF Exposure Frequency 30 days/year (2)

ED Exposure Duration 20 years EPA, 2014

CF Conversion Factor 0.000001 kg/mg - -

BW Body Weight 80 kg EPA, 2014

AT-N Averaging Time (Non-Cancer) 7,300 days (3)

AT-C Averaging Time (Cancer) 25,550 days (4)

Child CS Chemical Concentration in Sediment site-specific mg/kg site-specific CDI (mg/kg-day) =

IR-S Ingestion Rate of Sediment 200 mg/day EPA, 2014 (1) CS x IR-S x EF x ED x CF x 1/BW x 1/AT

EF Exposure Frequency 30 days/year (2)

ED Exposure Duration 6 years EPA, 2014

CF Conversion Factor 0.000001 kg/mg - -

BW Body Weight 15 kg EPA, 2014

AT-N Averaging Time (Non-Cancer) 2,190 days (3)

AT-C Averaging Time (Cancer) 25,550 days (4)

Dermal Recreational Offshore Sediment Adult CS Chemical Concentration in Sediment site-specific mg/kg site-specific CDI (mg/kg-day) =

User (0-6 inches) SA Skin Surface Area Available for Contact 6,032 cm
2

EPA, 2014 (5), (6) CS x SA x SSAF x DABS x CF  x EF x  ED x 1/BW x 1/AT

SSAF Sediment-to-Skin Adherence Factor 0.07 mg/cm
2
-day EPA, 2014 (6)

DABS Dermal Absorption Factor Solids chemical-specific -- Table 4 Supp

CF Conversion Factor 0.000001 kg/mg - -

EF Exposure Frequency 30 days/year (2)

ED Exposure Duration 20 years EPA, 2014

BW Body Weight 80 kg EPA, 2014

AT-N Averaging Time (Non-Cancer) 7,300 days (3)

AT-C Averaging Time (Cancer) 25,550 days (4)

Child CS Chemical Concentration in Sediment site-specific mg/kg site-specific CDI (mg/kg-day) =

SA Skin Surface Area Available for Contact 2,373 cm
2

EPA, 2014 (5), (6) CS x SA x SSAF x DABS x CF  x EF x  ED x 1/BW x 1/AT

SSAF Sediment-to-Skin Adherence Factor 0.2 mg/cm
2
-day EPA, 2014 (6)

DABS Dermal Absorption Factor Solids chemical-specific -- Table 4 Supp

CF Conversion Factor 0.000001 kg/mg - -

EF Exposure Frequency 30 days/year (2)

ED Exposure Duration 6 years EPA, 2014

BW Body Weight 15 kg EPA, 2014

AT-N Averaging Time (Non-Cancer) 2,190 days (3)

AT-C Averaging Time (Cancer) 25,550 days (4)

Notes:

(1) Ingestion rates of sediment are assumed to be the same as the soil ingestion rates for residential receptors.

(2) Based on best professional judgment; assumed to visit the site 30 days per year. UXO 16 OU 1 is at the farthest point on the western side of Vieques Island, and due to its remote location and thick vegetation, recreational users prefer

to go to other beaches in the general vicinity (such as Green Beach).

Value Units 
Receptor 

Population

Receptor 

Age
Exposure Point Parameter Definition 

Page 1 of 2



TABLE 4.1.RME
VALUES USED FOR DAILY INTAKE CALCULATIONS 

REASONABLE MAXIMUM EXPOSURE
UXO 16.1

Former NASD, Vieques, Puerto Rico

Scenario Timeframe: Current/Future

Medium:   Offshore Sediment

Exposure Medium: Offshore Sediment

Exposure Route Parameter Rationale/ Intake Equation/

Code Reference Model Name
Value Units 

Receptor 

Population

Receptor 

Age
Exposure Point Parameter Definition 

(3) Calculated as the product of ED (years) x 365 days/year.

(4) Calculated as the product of 70 years assumed human lifetime (EPA, 2014) x 365 days/year.

(5) SA includes head, hands, forearms, lower legs, and feet.

(6) Skin surface areas and adherence factors for soil are assumed to be the same for sediment.

Sources:

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

 EPA, 2004. Risk Assessment Guidance for Superfund (RAGS) Volume I: Human Health Evaluation Manual. Part E Supplemental Guidance for Dermal Risk Assessment) Final. 

 EPA, 2014: Human Health Evaluation Manual, Supplemental Guidance: Update of Standard Default Exposure Factors, OSWER Directive 9200.1-120, February 6, 2014.

cm
2
 = Square centimeter

kg = Kilogram

kg/mg = Kilogram per milligram

mg/kg = Milligram per kilogram

mg/kg-day = Milligram per kilogram per day 

mg/cm
2
-day = Milligram per square centimeter per day

mg/day = Milligram per day

Page 2 of 2



TABLE 4.2.RME
VALUES USED FOR DAILY INTAKE CALCULATIONS 

REASONABLE MAXIMUM EXPOSURE
UXO 16.1

Former NASD, Vieques, Puerto Rico

Scenario Timeframe: Current/Future

Medium:  Offshore Sediment

Exposure Medium: Fish/Blue Crab

Exposure Route Parameter Rationale/ Intake Equation/

Code Reference Model Name

Ingestion Fish Consumer Adult CB Chemical Concentration in Biota (Fish/Crab) calculated mg/kg calculated (1), (2) Chronic Daily Intake (CDI) (mg/kg-day) =

Blue Crab Consumer IR-B Biota (fish/crab) Ingestion Rate 0.227 kg/meal EPA, 2000 (3) CB x IR-B x EF x ED x CF x 1/BW x 1/AT

EF Exposure Frequency 7 meals/week Burger and Gochfeld, 1991 (4)

ED Exposure Duration 20 years EPA, 2014

BW Body Weight 80 kg EPA, 2014

AT-N Averaging Time (Non-Cancer) 7,300 days (5)

AT-C Averaging Time (Cancer) 25,550 days (6)

CF Conversion Factor 52 weeks/year - -

Child CB Chemical Concentration in Biota (Fish/Crab) calculated mg/kg calculated (1), (2) CDI (mg/kg-day) =

IR-B Biota (fish/crab) Ingestion Rate 0.0757 kg/meal (7) CB x IR-B x EF x ED x CF x 1/BW x 1/AT

EF Exposure Frequency 7 meals/week Burger and Gochfeld, 1991 (4)

ED Exposure Duration 6 years EPA, 2014

BW Body Weight 15 kg EPA, 2014

AT-N Averaging Time (Non-Cancer) 2,190 days (5)

AT-C Averaging Time (Cancer) 25,550 days (6)

CF Conversion Factor 52 weeks/year - -

Notes:

(1) Chemical concentrations in biota were modeled based on concentrations in sediment using chemical-specific biota to sediment accumulation factors (BSAFs).

(2) The concentration of arsenic in biota tissue is assumed to be 10% inorganic arsenic and 90% organic arsenic (EPA, 2003). Therefore, a chronic daily intake was estimated for 10% of the arsenic concentration in biota (for evaluating carcinogenic

exposures) and a second chronic daily intake was estimated for 100% of the arsenic concentration in biota (for evaluating non-carcinogenic exposures).

(3) EPA's default fish/shellfish meal size of 8 oz for the general adult population.

(4) Average fish consumption rate in Puerto Rico, adapted from the study in the city of Humacao.

(5) Calculated as the product of ED (years) x 365 days/year.

(6) Calculated as the product of 70 years assumed human lifetime (EPA, 2014) x 365 days/year.

(7) One-third the adult fish meal size of 8 oz.

Sources:

 Burger and Gochfeld. 1991. Fishing a Superfund Site: Dissonance and Risk Perception of Environmental Hazards by Fishermen in Puerto Rico. Risk Analysis. 11 (2). 269-277.

 EPA, 2000. Guidance for Assessing Chemical Contaminant Data for Use in Fish Advisories. Volume 2 Risk Assessment and Fish Consumption Limits Third Edition. Office of Water.

 EPA, 2003. Technical Summary of Information Available on the Bioaccumulation of Arsenic in Aquatic Organisms. EPA-822-R-03-032. December 2003.

 EPA, 2014: Human Health Evaluation Manual, Supplemental Guidance: Update of Standard Default Exposure Factors, OSWER Directive 9200.1-120, February 6, 2014.

kg = Kilogram

mg/kg = Milligram per kilogram

mg/kg-day = Milligram per kilogram per day 

kg/meal = kilogram per meal

Fish/Blue 

Crab

Fish/Blue 

Crab

Value  Units
Receptor 

Population

Exposure 

Point
Receptor Age Parameter Definition 

Page 1 of 1



TABLE 4 SUPPLEMENT

DERMAL ABSORPTION FRACTION FROM SOIL 
REASONABLE MAXIMUM EXPOSURE

UXO 16.1
Former NASD, Vieques, Puerto Rico

Chemical  CAS Chemical Dermal Note

Group Number Absorption

Fraction

Inorganic 7440-38-2 Arsenic 0.03 EPA, 2004

Inorganic 7439-89-6 Iron NA (1)

Notes:

(1) No default dermal absorption values are currently available for inorganics due to the lack of speciation-specific absorption data.

Therefore, consistent with EPA RAGS Part E (EPA, 2004) and the RSL Table (EPA, 2016), dermal exposure is not assessed for this constituent.

Sources:

EPA, 2004: Risk Assessment Guidance for Superfund (RAGS) Volume I: Human Health Evaluation Manual. 

 (Part E, Supplemental Guidance for Dermal Risk Assessment (Final). EPA/540/R/99/005. July 2004.

EPA, 2016:  Regional Screening Levels for Chemical Contaminants at Superfund Sites. May.

NA = Not Available/Not Applicable



TABLE 5.1
NON-CANCER TOXICITY DATA -- ORAL/DERMAL 

UXO 16.1
Former NASD, Vieques, 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)

Arsenic Chronic 3.0E-04 mg/kg/day 95% 3.0E-04 mg/kg/day Dermal, Cardiovascular 3/1 IRIS 10/7/2016

Cadmium (Diet) (3) Chronic 1.0E-03 mg/kg/day 2.5% 2.5E-05 mg/kg/day Urinary 10/1 IRIS 10/7/2016

Copper Chronic 4.0E-02 mg/kg/day 100% 4.0E-02 mg/kg/day GI Tract NA HEAST 7/1997

Iron Chronic 7.0E-01 mg/kg/day 100% 7.0E-01 mg/kg/day GI Tract 1.5 PPRTV 9/11/2006

Lead Chronic NA NA NA NA NA NA NA NA NA

Nickel (4) Chronic 1.1E-02 mg/kg/day 4% 4.4E-04 mg/kg/day Whole body NA Cal/EPA 1/7/2017

Selenium Chronic 5.0E-03 mg/kg/day 30-80% 5.0E-03 mg/kg/day Dermal, Hematologic, Nervous 3/1 IRIS 10/7/2016

Silver Chronic 5.0E-03 mg/kg/day 4% 2.0E-04 mg/kg/day Dermal 3/1 IRIS 10/7/2016

Zinc Chronic 3.0E-01 mg/kg/day 100% 3.0E-01 mg/kg/day Immune, Hematologic 3/1 IRIS 10/7/2016

Note: Definitions: HEAST = Health Effects Summary Tables

(1) Source: Risk Assessment Guidance for Superfund. Volume 1:  Human Health HQ = Hazard quotient

Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. IRIS = Integrated Risk Information System

Section 4.2 and Exhibit 4-1.  EPA recommends that the oral RfD should not be adjusted to PPRTV = Provisional Peer-Reviewed Toxicity Value

estimate the absorbed dose for compounds when the absorption efficiency is greater than 50%. RfD = Reference dose

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

were assumed to have an oral absorption efficiency of 100%. NA = Not Available

(2) Adjusted based on RAGS Part E. Cal/EPA = California Environmental Protection Agency

(3) The RfD for cadmium (diet) is used to estimate potential HQs associated with consumption of biota.

(4) The RfD for nickel oxide is used.



TABLE 6.1
CANCER TOXICITY DATA -- ORAL/DERMAL 

UXO 16.1
Former NASD, Vieques, Puerto Rico

Chemical Oral Cancer Slope Factor Oral Absorption Absorbed Cancer Slope Factor Weight of Evidence/ Oral CSF

of Potential Efficiency for Dermal for Dermal (2) Cancer Guideline

Concern Value Units (1) Value Units Description Source(s) Date(s)

(MM/DD/YYYY)

Arsenic 1.5E+00 (mg/kg/day)
-1

95% 1.5E+00 (mg/kg/day)
-1 A IRIS 10/7/2016

Cadmium NA NA NA NA NA B1 IRIS 10/7/2016

Copper NA NA NA NA NA D IRIS 10/7/2016

Iron NA NA NA NA NA NA NA NA

Lead NA NA NA NA NA B2 IRIS 10/7/2016

Nickel NA NA NA NA NA NA NA NA

Selenium NA NA NA NA NA D IRIS 10/7/2016

Silver NA NA NA NA NA D IRIS 10/7/2016

Zinc NA NA NA NA NA D IRIS 10/7/2016

Note: Definitions: CSF = Cancer slope factor

(1) Source: Risk Assessment Guidance for Superfund. Volume 1:  Human Health IRIS = Integrated Risk Information System

Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. NA = Not Available

Section 4.2 and Exhibit 4-1.  EPA recommends that the oral slope factor should not be adjusted to

estimate the absorbed dose for compounds when the absorption efficiency is greater than 50%.

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

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

(2) Adjusted based on RAGS Part E.

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.



TABLE 7.1.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER 

HAZARDS REASONABLE MAXIMUM EXPOSURE
UXO 16.1

Former NASD, Vieques, Puerto Rico

Scenario Timeframe:  Current/Future

Receptor Population: Recreational User

Receptor Age:  Adult

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
Hazard 

Quotient

Value Units Value Units Value Units Value Units

Offshore Sediment Offshore Sediment Offshore Sediment Ingestion Arsenic 3.1E+00 mg/kg 9.1E-08 mg/kg/day 1.5E+00 1/(mg/kg-day) 1.4E-07 3.2E-07 mg/kg/day 3.0E-04 mg/kg/day 1.1E-03

(0-6 inches) Iron 8.3E+03 mg/kg 2.4E-04 mg/kg/day NA 1/(mg/kg-day) NA 8.5E-04 mg/kg/day 7.0E-01 mg/kg/day 1.2E-03

Exp. Route Total 1.4E-07 2.3E-03

Offshore Sediment Offshore Sediment Offshore Sediment Dermal Arsenic 3.1E+00 mg/kg 1.2E-08 mg/kg/day 1.5E+00 1/(mg/kg-day) 1.7E-08 4.0E-08 mg/kg/day 3.0E-04 mg/kg/day 1.3E-04

(0-6 inches) Iron 8.3E+03 mg/kg -- mg/kg/day NA 1/(mg/kg-day) NA -- mg/kg/day 7.0E-01 mg/kg/day NA

Exp. Route Total 1.7E-08 1.3E-04

Exposure Point Total 1.5E-07 2.4E-03

Exposure Medium Total 1.5E-07 2.4E-03

Medium Total 1.5E-07 2.4E-03

Receptor Total 1.5E-07 2.4E-03

Notes:

CSF = Cancer slope factor

EPC = Exposure point concentration

NA = Not applicable/Not available

RfD = Reference dose

mg/kg = milligram per kilogram



TABLE 7.2.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER 

HAZARDS REASONABLE MAXIMUM EXPOSURE
UXO 16.1

Former NASD, Vieques, Puerto Rico

Scenario Timeframe:  Current/Future

Receptor Population: Recreational User

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
Hazard 

Quotient

Value Units Value Units Value Units Value Units

Offshore Sediment Offshore Sediment Offshore Sediment Ingestion Arsenic 3.1E+00 mg/kg 2.9E-07 mg/kg/day 1.5E+00 1/(mg/kg-day) 4.4E-07 3.4E-06 mg/kg/day 3.0E-04 mg/kg/day 1.1E-02

(0-6 inches) Iron 8.3E+03 mg/kg 7.8E-04 mg/kg/day NA 1/(mg/kg-day) NA 9.1E-03 mg/kg/day 7.0E-01 mg/kg/day 1.3E-02

Exp. Route Total 4.4E-07 2.4E-02

Offshore Sediment Offshore Sediment Offshore Sediment Dermal Arsenic 3.1E+00 mg/kg 2.1E-08 mg/kg/day 1.5E+00 1/(mg/kg-day) 3.1E-08 2.4E-07 mg/kg/day 3.0E-04 mg/kg/day 8.1E-04

(0-6 inches) Iron 8.3E+03 mg/kg -- mg/kg/day NA 1/(mg/kg-day) NA -- mg/kg/day 7.0E-01 mg/kg/day NA

Exp. Route Total 3.1E-08 8.1E-04

Exposure Point Total 4.7E-07 2.5E-02

Exposure Medium Total 4.7E-07 2.5E-02

Medium Total 4.7E-07 2.5E-02

Receptor Total 4.7E-07 2.5E-02

Notes:

CSF = Cancer slope factor

EPC = Exposure point concentration

NA = Not applicable/Not available

RfD = Reference dose

mg/kg = milligram per kilogram



TABLE 7.3.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER 

HAZARDS REASONABLE MAXIMUM EXPOSURE
UXO 16.1

Former NASD, Vieques, Puerto Rico

Scenario Timeframe: Current/Future 

Receptor Population:  Fish Consumer

Receptor Age:  Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations (1) Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF
Cancer 

Risk
Intake/Exposure Concentration RfD

Hazard 

Quotient

Value Units Value Units Value Units Value Units

Offshore Sediment Fish Fish Ingestion Arsenic 1.4E-01 mg/kg-fish 1.2E-05 mg/kg/day 1.5E+00 1/(mg/kg/day) 2E-05 4.0E-04 mg/kg/day 3.0E-04 mg/kg/day 1.3E+00

(offshore) Cadmium 2.4E-03 mg/kg-fish 2.0E-06 mg/kg/day NA NA NA 7.0E-06 mg/kg/day 1.0E-03 mg/kg/day 7.0E-03

Copper 1.8E-01 mg/kg-fish 1.5E-04 mg/kg/day NA NA NA 5.2E-04 mg/kg/day 4.0E-02 mg/kg/day 1.3E-02

Lead 6.9E-02 mg/kg-fish 5.6E-05 mg/kg/day NA NA NA 2.0E-04 mg/kg/day NA NA NA

Nickel 2.4E-01 mg/kg-fish 1.9E-04 mg/kg/day NA NA NA 6.8E-04 mg/kg/day 1.1E-02 mg/kg/day 6.2E-02

Selenium 3.9E-02 mg/kg-fish 3.2E-05 mg/kg/day NA NA NA 1.1E-04 mg/kg/day 5.0E-03 mg/kg/day 2.2E-02

Silver 9.2E-03 mg/kg-fish 7.4E-06 mg/kg/day NA NA NA 2.6E-05 mg/kg/day 5.0E-03 mg/kg/day 5.2E-03

Zinc 1.9E+00 mg/kg-fish 1.6E-03 mg/kg/day NA NA NA 5.5E-03 mg/kg/day 3.0E-01 mg/kg/day 1.8E-02

Exp. Route Total 2E-05 1E+00

Exposure Point Total 2E-05 1E+00

Exposure Medium Total 2E-05 1E+00

Medium Total 2E-05 1E+00

Receptor Total 2E-05 1E+00

Notes:

CSF = Cancer Slope Factor

EPC = Exposure Point Concentration

NA = Not applicable or not available

RfD = Reference Dose

mg/kg = milligram per kilogram

(1) The concentration of arsenic in fish tissue is assumed to be 10% inorganic arsenic and 90% organic arsenic (EPA, 2003). Therefore, carcinogenic risk was estimated using 10% of the arsenic concentration whereas noncarcinogenic

hazard was evaluated using 100% of the arsenic concentration.



TABLE 7.4.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER 

HAZARDS REASONABLE MAXIMUM EXPOSURE
UXO 16.1

Former NASD, Vieques, Puerto Rico

Scenario Timeframe: Current/Future 

Receptor Population:  Fish Consumer

Receptor Age:  Child

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations (1) Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF
Cancer 

Risk
Intake/Exposure Concentration RfD

Hazard 

Quotient

Value Units Value Units Value Units Value Units

Offshore Sediment Fish Fish Ingestion Arsenic 1.4E-01 mg/kg-fish 6.1E-06 mg/kg/day 1.5E+00 1/(mg/kg/day) 9E-06 7.2E-04 mg/kg/day 3.0E-04 mg/kg/day 2.4E+00

(offshore) Cadmium 2.4E-03 mg/kg-fish 1.1E-06 mg/kg/day NA NA NA 1.2E-05 mg/kg/day 1.0E-03 mg/kg/day 1.2E-02

Copper 1.8E-01 mg/kg-fish 8.0E-05 mg/kg/day NA NA NA 9.3E-04 mg/kg/day 4.0E-02 mg/kg/day 2.3E-02

Lead 6.9E-02 mg/kg-fish 3.0E-05 mg/kg/day NA NA NA 3.5E-04 mg/kg/day NA NA NA

Nickel 2.4E-01 mg/kg-fish 1.0E-04 mg/kg/day NA NA NA 1.2E-03 mg/kg/day 1.1E-02 mg/kg/day 1.1E-01

Selenium 3.9E-02 mg/kg-fish 1.7E-05 mg/kg/day NA NA NA 2.0E-04 mg/kg/day 5.0E-03 mg/kg/day 3.9E-02

Silver 9.2E-03 mg/kg-fish 4.0E-06 mg/kg/day NA NA NA 4.6E-05 mg/kg/day 5.0E-03 mg/kg/day 9.3E-03

Zinc 1.9E+00 mg/kg-fish 8.3E-04 mg/kg/day NA NA NA 9.7E-03 mg/kg/day 3.0E-01 mg/kg/day 3.2E-02

Exp. Route Total 9E-06 3E+00

Exposure Point Total 9E-06 3E+00

Exposure Medium Total 9E-06 3E+00

Medium Total 9E-06 3E+00

Receptor Total 9E-06 3E+00

Notes:

CSF = Cancer Slope Factor

EPC = Exposure Point Concentration

NA = Not applicable or not available

RfD = Reference Dose

mg/kg = milligram per kilogram

(1) The concentration of arsenic in fish tissue is assumed to be 10% inorganic arsenic and 90% organic arsenic (EPA, 2003). Therefore, carcinogenic risk was estimated using 10% of the arsenic concentration whereas noncarcinogenic hazard was

evaluated using 100% of the arsenic concentration.



TABLE 7.5.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER 

HAZARDS REASONABLE MAXIMUM EXPOSURE
UXO 16.1

Former NASD, Vieques, Puerto Rico

Scenario Timeframe: Current/Future 

Receptor Population:  Blue Crab Consumer

Receptor Age:  Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations (1) Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF
Cancer 

Risk
Intake/Exposure Concentration RfD

Hazard 

Quotient

Value Units Value Units Value Units Value Units

Offshore Sediment Blue Crab Blue Crab Ingestion Arsenic 1.6E-01 mg/kg-crab 1.3E-05 mg/kg/day 1.5E+00 1/(mg/kg/day) 2E-05 4.6E-04 mg/kg/day 3.0E-04 mg/kg/day 1.5E+00

(offshore) Cadmium 2.8E-03 mg/kg-crab 2.2E-06 mg/kg/day NA NA NA 7.9E-06 mg/kg/day 1.0E-03 mg/kg/day 7.9E-03

Copper 2.1E-01 mg/kg-crab 1.7E-04 mg/kg/day NA NA NA 5.9E-04 mg/kg/day 4.0E-02 mg/kg/day 1.5E-02

Lead 7.8E-02 mg/kg-crab 6.3E-05 mg/kg/day NA NA NA 2.2E-04 mg/kg/day NA NA NA

Nickel 2.7E-01 mg/kg-crab 2.2E-04 mg/kg/day NA NA NA 7.7E-04 mg/kg/day 1.1E-02 mg/kg/day 7.0E-02

Selenium 4.4E-02 mg/kg-crab 3.6E-05 mg/kg/day NA NA NA 1.2E-04 mg/kg/day 5.0E-03 mg/kg/day 2.5E-02

Silver 1.0E-02 mg/kg-crab 8.4E-06 mg/kg/day NA NA NA 2.9E-05 mg/kg/day 5.0E-03 mg/kg/day 5.9E-03

Zinc 2.2E+00 mg/kg-crab 1.8E-03 mg/kg/day NA NA NA 6.2E-03 mg/kg/day 3.0E-01 mg/kg/day 2.1E-02

Exp. Route Total 2E-05 2E+00

Exposure Point Total 2E-05 2E+00

Exposure Medium Total 2E-05 2E+00

Medium Total 2E-05 2E+00

Receptor Total 2E-05 2E+00

Notes:

CSF = Cancer Slope Factor

EPC = Exposure Point Concentration

NA = Not applicable or not available

RfD = Reference Dose

mg/kg = milligram per kilogram

(1) The concentration of arsenic in fish tissue is assumed to be 10% inorganic arsenic and 90% organic arsenic (EPA, 2003). Therefore, carcinogenic risk was estimated using 10% of the arsenic concentration whereas noncarcinogenic hazard was evaluated

using 100% of the arsenic concentration.



TABLE 7.6.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER 

HAZARDS REASONABLE MAXIMUM EXPOSURE
UXO 16.1

Former NASD, Vieques, Puerto Rico

Scenario Timeframe: Current/Future 

Receptor Population:  Blue Crab Consumer

Receptor Age:  Child

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations (1) Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF
Cancer 

Risk
Intake/Exposure Concentration RfD

Hazard 

Quotient

Value Units Value Units Value Units Value Units

Offshore Sediment Blue Crab Blue Crab Ingestion Arsenic 1.6E-01 mg/kg-crab 7.0E-06 mg/kg/day 1.5E+00 1/(mg/kg/day) 1E-05 8.1E-04 mg/kg/day 3.0E-04 mg/kg/day 2.7E+00

(offshore) Cadmium 2.8E-03 mg/kg-crab 1.2E-06 mg/kg/day NA NA NA 1.4E-05 mg/kg/day 1.0E-03 mg/kg/day 1.4E-02

Copper 2.1E-01 mg/kg-crab 9.0E-05 mg/kg/day NA NA NA 1.1E-03 mg/kg/day 4.0E-02 mg/kg/day 2.6E-02

Lead 7.8E-02 mg/kg-crab 3.4E-05 mg/kg/day NA NA NA 3.9E-04 mg/kg/day NA NA NA

Nickel 2.7E-01 mg/kg-crab 1.2E-04 mg/kg/day NA NA NA 1.4E-03 mg/kg/day 1.1E-02 mg/kg/day 1.2E-01

Selenium 4.4E-02 mg/kg-crab 1.9E-05 mg/kg/day NA NA NA 2.2E-04 mg/kg/day 5.0E-03 mg/kg/day 4.4E-02

Silver 1.0E-02 mg/kg-crab 4.5E-06 mg/kg/day NA NA NA 5.2E-05 mg/kg/day 5.0E-03 mg/kg/day 1.0E-02

Zinc 2.2E+00 mg/kg-crab 9.4E-04 mg/kg/day NA NA NA 1.1E-02 mg/kg/day 3.0E-01 mg/kg/day 3.7E-02

Exp. Route Total 1E-05 3E+00

Exposure Point Total 1E-05 3E+00

Exposure Medium Total 1E-05 3E+00

Medium Total 1E-05 3E+00

Receptor Total 1E-05 3E+00

Notes:

CSF = Cancer Slope Factor

EPC = Exposure Point Concentration

NA = Not applicable or not available

RfD = Reference Dose

mg/kg = milligram per kilogram

(1) The concentration of arsenic in fish tissue is assumed to be 10% inorganic arsenic and 90% organic arsenic (EPA, 2003). Therefore, carcinogenic risk was estimated using 10% of the arsenic concentration whereas noncarcinogenic hazard was evaluated

using 100% of the arsenic concentration.



TABLE 9.1.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE
UXO 16.1

Former NASD, Vieques, Puerto Rico

Scenario Timeframe:  Current/Future

Receptor Population: Recreational User

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

Offshore Sediment Offshore Sediment Offshore Sediment Arsenic 1E-07 NA 2E-08 2E-07 Dermal, Cardiovascular 1E-03 NA 1E-04 1E-03

(0-6 inches) Iron NA NA NA NA GI Tract 1E-03 NA NA 1E-03

Exposure Point Total 1E-07 NA 2E-08 2E-07 2E-03 NA 1E-04 2E-03

Exposure Medium Total 1E-07 NA 2E-08 2E-07 2E-03 NA 1E-04 2E-03

Medium Total 1E-07 NA 2E-08 2E-07 2E-03 NA 1E-04 2E-03

Receptor Total 1E-07 NA 2E-08 2E-07 2E-03 NA 1E-04 2E-03

Notes:

NA = Not applicable or not available; HI = Hazard Index; GI = Gastrointestinal. Total Cardiovascular HI Across Media = 1.E-03

Total GI Tract HI Across Media = 1.E-03

Total Dermal HI Across Media = 1.E-03



TABLE 9.2.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE
UXO 16.1

Former NASD, Vieques, Puerto Rico

Scenario Timeframe:  Current/Future

Receptor Population: Recreational User

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

Offshore Sediment Offshore Sediment Offshore Sediment Arsenic 4E-07 NA 3E-08 5E-07 Dermal, Cardiovascular 1E-02 NA 8E-04 1E-02

(0-6 inches) Iron NA NA NA NA GI Tract 1E-02 NA NA 1E-02

Exposure Point Total 4E-07 NA 3E-08 5E-07 2E-02 NA 8E-04 3E-02

Exposure Medium Total 4E-07 NA 3E-08 5E-07 2E-02 NA 8E-04 3E-02

Medium Total 4E-07 NA 3E-08 5E-07 2E-02 NA 8E-04 3E-02

Receptor Total 4E-07 NA 3E-08 5E-07 2E-02 NA 8E-04 3E-02

Notes:

NA = Not applicable or not available; HI = Hazard Index; GI = Gastrointestinal. Total Cardiovascular HI Across Media = 1.E-02

Total GI Tract HI Across Media = 1.E-02

Total Dermal HI Across Media = 1.E-02



TABLE 9.3.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE
UXO 16.1

Former NASD, Vieques, Puerto Rico

Scenario Timeframe: Current/Future 

Receptor Population:  Fish Consumer

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

Offshore Sediment Fish Fish Arsenic 2E-05 NA NA 2E-05 Dermal, Cardiovascular 1E+00 NA NA 1E+00

(offshore) Cadmium NA NA NA NA Urinary 7E-03 NA NA 7E-03

Copper NA NA NA NA GI Tract 1E-02 NA NA 1E-02

Lead NA NA NA NA NA NA NA NA NA

Nickel NA NA NA NA Whole body 6E-02 NA NA 6E-02

Selenium NA NA NA NA Dermal, Hematologic, Neurological 2E-02 NA NA 2E-02

Silver NA NA NA NA Dermal 5E-03 NA NA 5E-03

Zinc NA NA NA NA Immune, Hematologic 2E-02 NA NA 2E-02

Exposure Point Total 2E-05 NA NA 2E-05 1E+00 NA NA 1E+00

Exposure Medium Total 2E-05 NA NA 2E-05 1E+00 NA NA 1E+00

Medium Total 2E-05 NA NA 2E-05 1E+00 NA NA 1E+00

Receptor Total 2E-05 NA NA 2E-05 1E+00 NA NA 1E+00

Notes:

NA = Not applicable or not available; HI = Hazard Index; GI = Gastrointestinal. Total Hematologic HI Across Media = 4.E-02

Total Cardiovascular HI Across Media = 1.E+00

Total GI Tract HI Across Media = 1.E-02

Total Urinary HI Across Media = 7.E-03

Total Neurological HI Across Media = 2.E-02

Total Dermal HI Across Media = 1.E+00

Total Whole Body HI Across Media = 6.E-02

Total Immune HI Across Media = 2.E-02



TABLE 9.4.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE
UXO 16.1

Former NASD, Vieques, Puerto Rico

Scenario Timeframe: Current/Future 

Receptor Population:  Fish Consumer

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

Offshore Sediment Fish Fish Arsenic 9E-06 NA NA 9E-06 Dermal, Cardiovascular 2E+00 NA NA 2E+00

(offshore) Cadmium NA NA NA NA Urinary 1E-02 NA NA 1E-02

Copper NA NA NA NA GI Tract 2E-02 NA NA 2E-02

Lead NA NA NA NA NA NA NA NA NA

Nickel NA NA NA NA Whole body 1E-01 NA NA 1E-01

Selenium NA NA NA NA Dermal, Hematologic, Neurological 4E-02 NA NA 4E-02

Silver NA NA NA NA Dermal 9E-03 NA NA 9E-03

Zinc NA NA NA NA Immune, Hematologic 3E-02 NA NA 3E-02

Exposure Point Total 9E-06 NA NA 9E-06 3E+00 NA NA 3E+00

Exposure Medium Total 9E-06 NA NA 9E-06 3E+00 NA NA 3E+00

Medium Total 9E-06 NA NA 9E-06 3E+00 NA NA 3E+00

Receptor Total 9E-06 NA NA 9E-06 3E+00 NA NA 3E+00

Notes:

NA = Not applicable or not available; HI = Hazard Index; GI = Gastrointestinal. Total Hematologic HI Across Media = 7.E-02

Total Cardiovascular HI Across Media = 2.E+00

Total GI Tract HI Across Media = 2.E-02

Total Urinary HI Across Media = 1.E-02

Total Neurological HI Across Media = 4.E-02

Total Dermal HI Across Media = 2.E+00

Total Whole Body HI Across Media = 1.E-01

Total Immune HI Across Media = 3.E-02



TABLE 9.5.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE
UXO 16.1

Former NASD, Vieques, Puerto Rico

Scenario Timeframe: Current/Future 

Receptor Population:  Blue Crab Consumer

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

Offshore Sediment Blue Crab Blue Crab Arsenic 2E-05 NA NA 2E-05 Dermal, Cardiovascular 2E+00 NA NA 2E+00

(offshore) Cadmium NA NA NA NA Urinary 8E-03 NA NA 8E-03

Copper NA NA NA NA GI Tract 1E-02 NA NA 1E-02

Lead NA NA NA NA NA NA NA NA NA

Nickel NA NA NA NA Whole body 7E-02 NA NA 7E-02

Selenium NA NA NA NA Dermal, Hematologic, Neurological 2E-02 NA NA 2E-02

Silver NA NA NA NA Dermal 6E-03 NA NA 6E-03

Zinc NA NA NA NA Immune, Hematologic 2E-02 NA NA 2E-02

Exposure Point Total 2E-05 NA NA 2E-05 2E+00 NA NA 2E+00

Exposure Medium Total 2E-05 NA NA 2E-05 2E+00 NA NA 2E+00

Medium Total 2E-05 NA NA 2E-05 2E+00 NA NA 2E+00

Receptor Total 2E-05 NA NA 2E-05 2E+00 NA NA 2E+00

Notes:

NA = Not applicable or not available; HI = Hazard Index; GI = Gastrointestinal. Total Hematologic HI Across Media = 5.E-02

Total Cardiovascular HI Across Media = 2.E+00

Total GI Tract HI Across Media = 1.E-02

Total Urinary HI Across Media = 8.E-03

Total Neurological HI Across Media = 2.E-02

Total Dermal HI Across Media = 2.E+00

Total Whole Body HI Across Media = 7.E-02

Total Immune HI Across Media = 2.E-02



TABLE 9.6.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE
UXO 16.1

Former NASD, Vieques, Puerto Rico

Scenario Timeframe: Current/Future 

Receptor Population:  Blue Crab Consumer

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

Offshore Sediment Blue Crab Blue Crab Arsenic 1E-05 NA NA 1E-05 Dermal, Cardiovascular 3E+00 NA NA 3E+00

(offshore) Cadmium NA NA NA NA Urinary 1E-02 NA NA 1E-02

Copper NA NA NA NA GI Tract 3E-02 NA NA 3E-02

Lead NA NA NA NA NA NA NA NA NA

Nickel NA NA NA NA Whole body 1E-01 NA NA 1E-01

Selenium NA NA NA NA Dermal, Hematologic, Neurological 4E-02 NA NA 4E-02

Silver NA NA NA NA Dermal 1E-02 NA NA 1E-02

Zinc NA NA NA NA Immune, Hematologic 4E-02 NA NA 4E-02

Exposure Point Total 1E-05 NA NA 1E-05 3E+00 NA NA 3E+00

Exposure Medium Total 1E-05 NA NA 1E-05 3E+00 NA NA 3E+00

Medium Total 1E-05 NA NA 1E-05 3E+00 NA NA 3E+00

Receptor Total 1E-05 NA NA 1E-05 3E+00 NA NA 3E+00

Notes:

NA = Not applicable or not available; HI = Hazard Index; GI = Gastrointestinal. Total Hematologic HI Across Media = 8.E-02

Total Cardiovascular HI Across Media = 3.E+00

Total GI Tract HI Across Media = 3.E-02

Total Urinary HI Across Media = 1.E-02

Total Neurological HI Across Media = 4.E-02

Total Dermal HI Across Media = 3.E+00

Total Whole Body HI Across Media = 1.E-01

Total Immune HI Across Media = 4.E-02
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Attachment 3, Table 1

Sample Groupings

UXO 16.1
Former NASD, Vieques, Puerto Rico

Data Grouping Data Description Sample Counts 
1

SD_Biota_All Sediment sample locations included for evaluation of biota consumption 24

SD_DirExp Sediment sample locations included for evaluation of direct exposure pathways 4

Notes:
1
Sample counts include field duplicate samples.



Attachment 3, Table 2

Sediment Samples Used in the HHRA 
UXO 16.1
Former NASD, Vieques, Puerto Rico

Data 

Grouping
1

Station ID

Collection

Date

Sample

Type
2

Sample ID

Upper Depth 

(inches)

Lower Depth 

(inches)

N VW-UXO16-SD01-000H 0 6

FD VW-UXO16-SD01P-000H 0 6

VW-UXO16-SDSW02 7/20/16 N VW-UXO16-SD02-000H 0 6

VW-UXO16-SDSW03 7/18/16 N VW-UXO16-SD03-000H 0 6

VW-UXO16-SDSW04 7/16/16 N VW-UXO16-SD04-000H 0 4

VW-UXO16-SDSW05 7/16/16 N VW-UXO16-SD05-000H 0 6

VW-UXO16-SDSW06 7/16/16 N VW-UXO16-SD06-000H 0 6

VW-UXO16-SDSW07 7/20/16 N VW-UXO16-SD07-000H 0 6

VW-UXO16-SDSW08 7/19/16 N VW-UXO16-SD08-000H 0 4

VW-UXO16-SDSW09 7/19/16 N VW-UXO16-SD09-000H 0 3

N VW-UXO16-SD10-000H 0 4

FD VW-UXO16-SD10P-000H 0 4

VW-UXO16-SDSW11 7/19/16 N VW-UXO16-SD11-000H 0 6

VW-UXO16-SDSW12 7/20/16 N VW-UXO16-SD12-000H 0 6

VW-UXO16-SDSW13 7/19/16 N VW-UXO16-SD13-000H 0 6

VW-UXO16-SDSW14 7/18/16 N VW-UXO16-SD14-000H 0 4

VW-UXO16-SDSW15 7/18/16 N VW-UXO16-SD15-000H 0 6

VW-UXO16-SDSW16 7/19/16 N VW-UXO16-SD16-000H 0 6

VW-UXO16-SDSW17 7/20/16 N VW-UXO16-SD17-000H 0 6

VW-UXO16-SDSW18 7/16/16 N VW-UXO16-SD18-000H 0 6

VW-UXO16-SDSW19 7/20/16 N VW-UXO16-SD19-000H 0 6

N VW-UXO16-SD20-000H 0 6

FD VW-UXO16-SD20P-000H 0 6

VW-UXO16-SDSW21 7/16/16 N VW-UXO16-SD21-000H 0 3

VW-UXO16-SDSW05 7/16/16 N VW-UXO16-SD05-000H 0 6

VW-UXO16-SDSW18 7/16/16 N VW-UXO16-SD18-000H 0 6

VW-UXO16-SDSW19 7/20/16 N VW-UXO16-SD19-000H 0 6

VW-UXO16-SDSW21 7/16/16 N VW-UXO16-SD21-000H 0 3

Notes:
1
 Data groupings are defined on Table 2 (Attachment 3).

SD = Sediment

FD = Field Duplicate Sample

N = Native Sample

2
 For samples with field duplicate analyses, the higher of the two concentrations when both values are detects and the lower non-

detected value when both values are non-detects were used as a conservative measure. In cases where one result is detected and the 

other non-detected, the detected value was used in the HHRA.

SD_Biota_All

SD_DirExp

VW-UXO16-SDSW01 7/18/16

VW-UXO16-SDSW10 7/16/16

VW-UXO16-SDSW20 7/18/16



Attachment 3, Table 3 
Calculation of Percent Moisture 
UXO 16.1
Former NASD, Vieques, Puerto Rico

Biota Sample Name

Analyte

Value (%)

Percent 

Moisture

Crab VWW04-CRB01-0914 30.72 69.28

Crab VWW04-CRB02-0914 25.55 74.45

Crab VWW04-CRB03-0914 27.81 72.19

Crab VWW04-CRB04-0914 24.33 75.67

Crab VWW04-CRB05-0914 28.02 71.98

Crab VWW04-CRB06-0914 27.81 72.19

Crab VWW04-CRB07-0914 33.74 66.26

Crab VWW04-CRB08-0914 22.94 77.06

Crab VWW04-CRB09-0914 26.55 73.45

Crab VWW04-CRB10-0914 27.35 72.65

Arithmetic Mean: 72.5

Fish VWW04-FS01-0914 31.94 68.06

Fish VWW04-FS02-0914 22.33 77.67

Fish VWW04-FS03-0914 23.04 76.96

Fish VWW04-FS04-0914 23.5 76.5

Fish VWW04-FS05-0914 22.98 77.02

Fish VWW04-FS06-0914 23.16 76.84

Fish VWW04-FS07-0914 21.49 78.51

Fish VWW04-FS08-0914 22.34 77.66

Fish VWW04-FS09-0914 20.08 79.92

Fish VWW04-FS10-0914 32.27 67.73

Arithmetic Mean: 75.7

Notes:

All samples were collected from SWMU 4.

Analytical results for % solids are presented.



Attachment 3, Table 4
Summary of HHRA COCs
UXO 16.1
Former NASD, Vieques, Puerto Rico

UXO 16.1
Exposure Timeframe Receptor Age Group Total ELCR Total HI Target Organs with 

HI>1
Preliminary COC Final COC

Current/Future Recreational User Adult 2.E‐07 0.002 None None None

Child 5.E‐07 0.03 None None None

Indirect Contact Current/Future Fish Consumer Adult 2.E‐05 1 None None None
(Sediment ‐ Ingestion 

of Fish)

Child 9.E‐06 3 HI=2 (dermal and 
cardiovascular)

Arsenic (1) None

Blue Crab Consumer Adult 2.E‐05 2 HI=2 (dermal and 
cardiovascular)

Arsenic (1) None

Child 1.E‐05 3 HI=3 (dermal and 
cardiovascular)

Arsenic (1) None

Note
1) Arsenic was detected in 1 of 21 sediment samples above background. Also, arsenic is only used in minute quantities in munitions.
COC ‐ Chemical of Concern
ELCR ‐ Excess Lifetime Cancer Risk
HHRA ‐ Human Health Risk Assessment
HI ‐ Hazard Index

Direct Contact 
(Sediment)



Attachment 3, Table 5
Uncertainties In The Human Health Risk Assessment
UXO 16.1
Former NASD, Vieques, Puerto Rico

Category Methodology
Probable Effect on Site‐Related 

Risk Estimates

Background comparison

Background values were not used to eliminate 
chemicals as COPCs in the screening process for 

the direct contact exposure pathways

Likely overestimates 

Selection of COPCs for fish/crab consumption 
pathway

COPCs were selected based on constituents' 
bioavailability potential based on the EPA's 

guidance document (2000)

May under‐ or overestimate

Fish/blue crab consumption frequency
Assumed 7 fish or blue crab meals from the site 

per week
Overestimates

Use of maximum detected concentrations as 
EPCs for direct exposure pathway

Receptors are assumed to be exposed to the 
maximum detected concentration for the entire 

exposure duration.

Likely overestimates

Modeled fish and crab concentrations

Most fish and crab EPCs were modeled from 
measured sediment concentrations using BSAFs, 

which are not derived from site‐specific data.

May under‐ or overestimate

Sediment ingestion rate
Assumed that the sediment ingestion rate is the 

same as the residential soil ingestion rate
Likely overestimates

Arsenic speciation

EPC for total arsenic was used with oral RfD 
based on inorganic arsenic to estimate non 
cancer hazard for fish/blue crab consumers. 

Overestimates

Uncertainty in available toxicity values, 
especially copper

Copper toxicity values are not available in tier 1 
(IRIS) or tier 2 (PPRTV) toxicity information 

sources. Therefore, toxicity value available in 
tier 3 (EPA HEAST), which was developed 20 

years ago, was used. 

May under‐ or overestimate

Risk from multiple chemicals

Assumes additivity of risks from multiple 
chemicals; chemical mixtures may actually have 

synergistic or antagonistic effects.

May under‐ or overestimate

Combination of several upper‐bound 
assumptions

Various upper‐bound exposure and toxicity 
assumptions are combined.

Overestimates.

Notes:
BSAF ‐ Biota‐sediment accumulation factor
COPC ‐ Chemical of Potential Concern
EPC ‐ Exposure Point Concentration
HEAST ‐ Health Effects Summary Tables
IRIS ‐ Integrated Risk Information System
PPRTV ‐ Provisional Peer‐Reviewed Toxicity Value
RfD ‐ Reference Dose

RISK CHARACTERIZATION

DATA EVALUATION

EXPOSURE ASSESSMENT

TOXICITY ASSESSMENT



Attachment 3, Table 6
Comparisons of Sediment Datasets And Selection of Chemicals of Potential Concern
UXO 16.1

Former NASD, Vieques, Puerto Rico

 Scenario Timeframe: Current/Future
 Medium: Offshore Sediment
 Exposure Medium: Offshore Sediment - Direct Contact

Chemical Background Screening  Minimum  Maximum Location of Maximum Detection COPC  Minimum  Maximum Location of Maximum Detection COPC
Value Toxicity Value Concentration Concentration Concentration Frequency Flag Concentration Concentration Concentration Frequency Flag

(1) (2) (3) (3)

Aluminum 2.11E+03 7.70E+03 n 1.48E+03 4.77E+03 VW-UXO16-SDSW05 4 / 4 No 1.19E+03 4.77E+03 VW-UXO16-SDSW05 8 / 8 No
Antimony NA 3.10E+00 n 1.10E+00 1.40E+00 VW-UXO16-SDSW05 2 / 4 No 1.10E+00 2.20E+00 VW-UXO16-SDSW15 3 / 8 No

Arsenic 7.14E+00 6.80E-01 cR 2.20E+00 3.10E+00 VW-UXO16-SDSW05 4 / 4 Yes 2.20E+00 3.10E+00 VW-UXO16-SDSW05,
VW-UXO16-SDSW06 8 / 8 Yes

Barium 1.43E+01 1.50E+03 n 4.70E+00 2.20E+01 VW-UXO16-SDSW18 4 / 4 No 4.70E+00 2.49E+01 VW-UXO16-SDSW17 8 / 8 No
Cadmium NA 7.10E+00 n ND ND -- 0 / 4 No 5.60E-02 5.60E-02 VW-UXO16-SDSW17 1 / 8 No
Calcium 2.56E+05 NUT 4.72E+04 1.88E+05 VW-UXO16-SDSW18 4 / 4 No 2.54E+04 1.88E+05 VW-UXO16-SDSW18 8 / 8 No
Chromium 1.00E+01 1.20E+04 n 2.30E+00 6.40E+00 VW-UXO16-SDSW05 4 / 4 No 2.30E+00 6.40E+00 VW-UXO16-SDSW05 8 / 8 No

Cobalt 3.05E+00 2.30E+00 n 5.50E-01 1.60E+00 VW-UXO16-SDSW05, 
VW-UXO16-SDSW18 4 / 4 No 5.50E-01 2.20E+00 VW-UXO16-SDSW17 8 / 8 No

Copper 9.75E+00 3.10E+02 n 2.80E+00 8.40E+00 VW-UXO16-SDSW05 4 / 4 No 2.80E+00 8.40E+00 VW-UXO16-SDSW05 8 / 8 No
Iron 3.36E+04 5.50E+03 n 2.67E+03 8.31E+03 VW-UXO16-SDSW05 4 / 4 Yes 2.67E+03 1.53E+04 VW-UXO16-SDSW17 8 / 8 Yes
Lead NA 4.00E+02 L 5.20E-01 8.70E-01 VW-UXO16-SDSW05 3 / 4 No 5.20E-01 5.50E+00 VW-UXO16-SDSW17 6 / 8 No
Magnesium 1.34E+04 NUT 3.54E+03 1.03E+04 VW-UXO16-SDSW18 4 / 4 No 2.44E+03 1.03E+04 VW-UXO16-SDSW18 8 / 8 No
Manganese 1.21E+02 1.80E+02 n 4.43E+01 1.14E+02 VW-UXO16-SDSW18 4 / 4 No 4.43E+01 1.14E+02 VW-UXO16-SDSW18 8 / 8 No
Nickel NA 8.40E+01 n 5.10E-01 1.70E+00 VW-UXO16-SDSW05 4 / 4 No 3.80E-01 1.70E+00 VW-UXO16-SDSW05 8 / 8 No
Potassium 8.32E+02 NUT 3.34E+02 1.12E+03 VW-UXO16-SDSW05 4 / 4 No 2.97E+02 1.12E+03 VW-UXO16-SDSW05 8 / 8 No
Selenium NA 3.90E+01 n 2.00E-01 2.00E-01 VW-UXO16-SDSW05 1 / 4 No 2.00E-01 2.00E-01 VW-UXO16-SDSW05 1 / 8 No
Sodium 7.70E+03 NUT 4.07E+03 1.02E+04 VW-UXO16-SDSW05 4 / 4 No 2.58E+03 1.02E+04 VW-UXO16-SDSW05 8 / 8 No
Thallium 9.60E-02 7.80E-02 n 4.70E-02 5.80E-02 VW-UXO16-SDSW18 2 / 4 No 2.90E-02 5.80E-02 VW-UXO16-SDSW18 3 / 8 No
Vanadium 1.17E+02 3.90E+01 n 1.06E+01 2.31E+01 VW-UXO16-SDSW05 4 / 4 No 1.06E+01 4.78E+01 VW-UXO16-SDSW17 8 / 8 Yes
Zinc 6.70E+00 2.30E+03 n 3.20E+00 9.80E+00 VW-UXO16-SDSW18 4 / 4 No 3.20E+00 1.24E+01 VW-UXO16-SDSW17 8 / 8 No

Units are presented in mg/kg (milligram per kilogram).
(1) Background values are the 95/95 upper tolerance limit (UTL) for sediment.
(2) Regional Screening Levels for Residential Soil (May 2018). Concentrations based on non-carcinogenic health effects are based on an hazard index (HI) = 0.1.

Samples were analyzed for both hexavalent chromium and total chromium; hexavalent chromium was not detected in the samples.  
Therefore, the RSL for trivalent chromium was used for chromium.
The RSL for nickel oxide was used for nickel. 

RSL basis c = Carcinogenic
n = Noncarcinogenic
L = based on EPA's Integrated Uptake Exposure Biokinetic (IEUBK) Model
R = Relative bioavailability absorption was applied

(3) Maximum concentration is used for screening.  
COPC = chemical of potential concern
HHRA = Human Health Risk Assessment
NA = not available
ND = not detected
NUT = essential nutrients;

Offshore Sediment (0-6 inches) Data Group used in the HHRA Offshore Sediment (0-6 inches) Data Group including additional sediment samples
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Attachment 4
Data Used in the Human Health Risk Assessment  
UXO 16.1
Former NASD, Vieques, Puerto Rico

Sample Group Station ID Northing Easting Sample ID (1) Matrix
Date

Collected

Upper
Depth

(inches)

Lower
Depth

(inches)
Chemical 

Group Analyte Units
Detection

Limit
Reporting

Limit Detect
SD_Biota_All VW‐UXO16‐SDSW01 2002522 227725 VW‐UXO16‐SD01‐000H SD 7/18/2016 0 6 EXPLOSIVE 1,3,5‐Trinitrobenzene 0.2 U MG/KG 0.079 0.2 No
SD_Biota_All VW‐UXO16‐SDSW01 2002522 227725 VW‐UXO16‐SD01‐000H SD 7/18/2016 0 6 EXPLOSIVE 1,3‐Dinitrobenzene 0.2 U MG/KG 0.0634 0.2 No
SD_Biota_All VW‐UXO16‐SDSW01 2002522 227725 VW‐UXO16‐SD01‐000H SD 7/18/2016 0 6 EXPLOSIVE 2,4,6‐Trinitrotoluene 0.2 U MG/KG 0.083 0.2 No
SD_Biota_All VW‐UXO16‐SDSW01 2002522 227725 VW‐UXO16‐SD01‐000H SD 7/18/2016 0 6 EXPLOSIVE 2‐Amino‐4,6‐dinitrotoluene 0.2 U MG/KG 0.075 0.2 No
SD_Biota_All VW‐UXO16‐SDSW01 2002522 227725 VW‐UXO16‐SD01‐000H SD 7/18/2016 0 6 EXPLOSIVE 2‐Nitrotoluene 0.2 U MG/KG 0.066 0.2 No
SD_Biota_All VW‐UXO16‐SDSW01 2002522 227725 VW‐UXO16‐SD01‐000H SD 7/18/2016 0 6 EXPLOSIVE 3‐Nitrotoluene 0.2 U MG/KG 0.071 0.2 No
SD_Biota_All VW‐UXO16‐SDSW01 2002522 227725 VW‐UXO16‐SD01‐000H SD 7/18/2016 0 6 EXPLOSIVE 4‐Amino‐2,6‐dinitrotoluene 0.2 U MG/KG 0.075 0.2 No
SD_Biota_All VW‐UXO16‐SDSW01 2002522 227725 VW‐UXO16‐SD01‐000H SD 7/18/2016 0 6 EXPLOSIVE 4‐Nitrotoluene 0.2 U MG/KG 0.08 0.2 No
SD_Biota_All VW‐UXO16‐SDSW01 2002522 227725 VW‐UXO16‐SD01‐000H SD 7/18/2016 0 6 EXPLOSIVE HMX 0.2 U MG/KG 0.08 0.2 No
SD_Biota_All VW‐UXO16‐SDSW01 2002522 227725 VW‐UXO16‐SD01‐000H SD 7/18/2016 0 6 EXPLOSIVE Nitroglycerin 0.2 U MG/KG 0.085 0.2 No
SD_Biota_All VW‐UXO16‐SDSW01 2002522 227725 VW‐UXO16‐SD01‐000H SD 7/18/2016 0 6 EXPLOSIVE Perchlorate 0.004 U MG/KG 0.002 0.004 No
SD_Biota_All VW‐UXO16‐SDSW01 2002522 227725 VW‐UXO16‐SD01‐000H SD 7/18/2016 0 6 EXPLOSIVE PETN 1 U MG/KG 0.45 1 No
SD_Biota_All VW‐UXO16‐SDSW01 2002522 227725 VW‐UXO16‐SD01‐000H SD 7/18/2016 0 6 EXPLOSIVE Picric Acid 0.12 U MG/KG 0.06 0.12 No
SD_Biota_All VW‐UXO16‐SDSW01 2002522 227725 VW‐UXO16‐SD01‐000H SD 7/18/2016 0 6 EXPLOSIVE RDX 0.2 U MG/KG 0.08 0.2 No
SD_Biota_All VW‐UXO16‐SDSW01 2002522 227725 VW‐UXO16‐SD01‐000H SD 7/18/2016 0 6 EXPLOSIVE Tetryl 0.2 U MG/KG 0.091 0.2 No
SD_Biota_All VW‐UXO16‐SDSW01 2002522 227725 VW‐UXO16‐SD01‐000H SD 7/18/2016 0 6 METAL Aluminum 1840 = MG/KG 2.6 5.3 Yes
SD_Biota_All VW‐UXO16‐SDSW01 2002522 227725 VW‐UXO16‐SD01‐000H SD 7/18/2016 0 6 METAL Antimony 2.1 J MG/KG 0.14 0.28 Yes
SD_Biota_All VW‐UXO16‐SDSW01 2002522 227725 VW‐UXO16‐SD01‐000H SD 7/18/2016 0 6 METAL Arsenic 4.4 = MG/KG 0.11 0.42 Yes
SD_Biota_All VW‐UXO16‐SDSW01 2002522 227725 VW‐UXO16‐SD01‐000H SD 7/18/2016 0 6 METAL Barium 6.9 = MG/KG 0.1 0.56 Yes
SD_Biota_All VW‐UXO16‐SDSW01 2002522 227725 VW‐UXO16‐SD01‐000H SD 7/18/2016 0 6 METAL Beryllium 0.27 U MG/KG 0.05 0.27 No
SD_Biota_All VW‐UXO16‐SDSW01 2002522 227725 VW‐UXO16‐SD01‐000H SD 7/18/2016 0 6 METAL Cadmium 0.11 U MG/KG 0.04 0.11 No
SD_Biota_All VW‐UXO16‐SDSW01 2002522 227725 VW‐UXO16‐SD01‐000H SD 7/18/2016 0 6 METAL Calcium 200000 = MG/KG 339 564 Yes
SD_Biota_All VW‐UXO16‐SDSW01 2002522 227725 VW‐UXO16‐SD01‐000H SD 7/18/2016 0 6 METAL Chromium 5.1 = MG/KG 0.1 0.28 Yes
SD_Biota_All VW‐UXO16‐SDSW01 2002522 227725 VW‐UXO16‐SD01‐000H SD 7/18/2016 0 6 METAL Chromium (hexavalent) 0.53 U MG/KG 0.4 0.53 No
SD_Biota_All VW‐UXO16‐SDSW01 2002522 227725 VW‐UXO16‐SD01‐000H SD 7/18/2016 0 6 METAL Cobalt 0.57 = MG/KG 0.027 0.11 Yes
SD_Biota_All VW‐UXO16‐SDSW01 2002522 227725 VW‐UXO16‐SD01‐000H SD 7/18/2016 0 6 METAL Copper 4.2 J MG/KG 0.3 0.56 Yes
SD_Biota_All VW‐UXO16‐SDSW01 2002522 227725 VW‐UXO16‐SD01‐000H SD 7/18/2016 0 6 METAL Iron 5030 = MG/KG 4.7 5.3 Yes
SD_Biota_All VW‐UXO16‐SDSW01 2002522 227725 VW‐UXO16‐SD01‐000H SD 7/18/2016 0 6 METAL Lead 1.1 U MG/KG 0.33 1.1 No
SD_Biota_All VW‐UXO16‐SDSW01 2002522 227725 VW‐UXO16‐SD01‐000H SD 7/18/2016 0 6 METAL Magnesium 10000 = MG/KG 4.9 5.6 Yes
SD_Biota_All VW‐UXO16‐SDSW01 2002522 227725 VW‐UXO16‐SD01‐000H SD 7/18/2016 0 6 METAL Manganese 67.8 = MG/KG 0.17 0.53 Yes
SD_Biota_All VW‐UXO16‐SDSW01 2002522 227725 VW‐UXO16‐SD01‐000H SD 7/18/2016 0 6 METAL Nickel 0.65 J MG/KG 0.15 0.53 Yes
SD_Biota_All VW‐UXO16‐SDSW01 2002522 227725 VW‐UXO16‐SD01‐000H SD 7/18/2016 0 6 METAL Potassium 433 = MG/KG 53 67 Yes
SD_Biota_All VW‐UXO16‐SDSW01 2002522 227725 VW‐UXO16‐SD01‐000H SD 7/18/2016 0 6 METAL Selenium 0.16 J MG/KG 0.14 0.14 Yes
SD_Biota_All VW‐UXO16‐SDSW01 2002522 227725 VW‐UXO16‐SD01‐000H SD 7/18/2016 0 6 METAL Silver 0.07 U MG/KG 0.03 0.07 No
SD_Biota_All VW‐UXO16‐SDSW01 2002522 227725 VW‐UXO16‐SD01‐000H SD 7/18/2016 0 6 METAL Sodium 5950 = MG/KG 63 71 Yes
SD_Biota_All VW‐UXO16‐SDSW01 2002522 227725 VW‐UXO16‐SD01‐000H SD 7/18/2016 0 6 METAL Thallium 0.076 J MG/KG 0.03 0.07 Yes
SD_Biota_All VW‐UXO16‐SDSW01 2002522 227725 VW‐UXO16‐SD01‐000H SD 7/18/2016 0 6 METAL Vanadium 21.5 = MG/KG 0.13 0.53 Yes
SD_Biota_All VW‐UXO16‐SDSW01 2002522 227725 VW‐UXO16‐SD01‐000H SD 7/18/2016 0 6 METAL Zinc 2.1 J MG/KG 1.5 5.3 Yes
SD_Biota_All VW‐UXO16‐SDSW01 2002522 227725 VW‐UXO16‐SD01‐000H SD 7/18/2016 0 6 SVOA 2,4‐Dinitrotoluene 0.2 U MG/KG 0.083 0.2 No
SD_Biota_All VW‐UXO16‐SDSW01 2002522 227725 VW‐UXO16‐SD01‐000H SD 7/18/2016 0 6 SVOA 2,6‐Dinitrotoluene 0.2 U MG/KG 0.083 0.2 No
SD_Biota_All VW‐UXO16‐SDSW01 2002522 227725 VW‐UXO16‐SD01‐000H SD 7/18/2016 0 6 SVOA Nitrobenzene 0.2 U MG/KG 0.075 0.2 No
SD_Biota_All VW‐UXO16‐SDSW02 2002725 227839 VW‐UXO16‐SD02‐000H SD 7/20/2016 0 6 EXPLOSIVE 1,3,5‐Trinitrobenzene 0.2 U MG/KG 0.079 0.2 No
SD_Biota_All VW‐UXO16‐SDSW02 2002725 227839 VW‐UXO16‐SD02‐000H SD 7/20/2016 0 6 EXPLOSIVE 1,3‐Dinitrobenzene 0.2 U MG/KG 0.0634 0.2 No
SD_Biota_All VW‐UXO16‐SDSW02 2002725 227839 VW‐UXO16‐SD02‐000H SD 7/20/2016 0 6 EXPLOSIVE 2,4,6‐Trinitrotoluene 0.2 U MG/KG 0.083 0.2 No
SD_Biota_All VW‐UXO16‐SDSW02 2002725 227839 VW‐UXO16‐SD02‐000H SD 7/20/2016 0 6 EXPLOSIVE 2‐Amino‐4,6‐dinitrotoluene 0.2 U MG/KG 0.075 0.2 No
SD_Biota_All VW‐UXO16‐SDSW02 2002725 227839 VW‐UXO16‐SD02‐000H SD 7/20/2016 0 6 EXPLOSIVE 2‐Nitrotoluene 0.2 U MG/KG 0.066 0.2 No
SD_Biota_All VW‐UXO16‐SDSW02 2002725 227839 VW‐UXO16‐SD02‐000H SD 7/20/2016 0 6 EXPLOSIVE 3‐Nitrotoluene 0.2 U MG/KG 0.071 0.2 No
SD_Biota_All VW‐UXO16‐SDSW02 2002725 227839 VW‐UXO16‐SD02‐000H SD 7/20/2016 0 6 EXPLOSIVE 4‐Amino‐2,6‐dinitrotoluene 0.2 U MG/KG 0.075 0.2 No
SD_Biota_All VW‐UXO16‐SDSW02 2002725 227839 VW‐UXO16‐SD02‐000H SD 7/20/2016 0 6 EXPLOSIVE 4‐Nitrotoluene 0.2 U MG/KG 0.08 0.2 No

Result/
Qualifier
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Attachment 4
Data Used in the Human Health Risk Assessment  
UXO 16.1
Former NASD, Vieques, Puerto Rico

Sample Group Station ID Northing Easting Sample ID (1) Matrix
Date

Collected

Upper
Depth

(inches)

Lower
Depth

(inches)
Chemical 

Group Analyte Units
Detection

Limit
Reporting

Limit Detect
Result/

Qualifier
SD_Biota_All VW‐UXO16‐SDSW02 2002725 227839 VW‐UXO16‐SD02‐000H SD 7/20/2016 0 6 EXPLOSIVE HMX 0.2 U MG/KG 0.08 0.2 No
SD_Biota_All VW‐UXO16‐SDSW02 2002725 227839 VW‐UXO16‐SD02‐000H SD 7/20/2016 0 6 EXPLOSIVE Nitroglycerin 0.2 U MG/KG 0.085 0.2 No
SD_Biota_All VW‐UXO16‐SDSW02 2002725 227839 VW‐UXO16‐SD02‐000H SD 7/20/2016 0 6 EXPLOSIVE Perchlorate 0.004 U MG/KG 0.002 0.004 No
SD_Biota_All VW‐UXO16‐SDSW02 2002725 227839 VW‐UXO16‐SD02‐000H SD 7/20/2016 0 6 EXPLOSIVE PETN 1 U MG/KG 0.45 1 No
SD_Biota_All VW‐UXO16‐SDSW02 2002725 227839 VW‐UXO16‐SD02‐000H SD 7/20/2016 0 6 EXPLOSIVE Picric Acid 0.12 U MG/KG 0.06 0.12 No
SD_Biota_All VW‐UXO16‐SDSW02 2002725 227839 VW‐UXO16‐SD02‐000H SD 7/20/2016 0 6 EXPLOSIVE RDX 0.2 U MG/KG 0.08 0.2 No
SD_Biota_All VW‐UXO16‐SDSW02 2002725 227839 VW‐UXO16‐SD02‐000H SD 7/20/2016 0 6 EXPLOSIVE Tetryl 0.2 U MG/KG 0.091 0.2 No
SD_Biota_All VW‐UXO16‐SDSW02 2002725 227839 VW‐UXO16‐SD02‐000H SD 7/20/2016 0 6 METAL Aluminum 2690 = MG/KG 3 6 Yes
SD_Biota_All VW‐UXO16‐SDSW02 2002725 227839 VW‐UXO16‐SD02‐000H SD 7/20/2016 0 6 METAL Antimony 0.3 U MG/KG 0.15 0.3 No
SD_Biota_All VW‐UXO16‐SDSW02 2002725 227839 VW‐UXO16‐SD02‐000H SD 7/20/2016 0 6 METAL Arsenic 2.5 = MG/KG 0.12 0.45 Yes
SD_Biota_All VW‐UXO16‐SDSW02 2002725 227839 VW‐UXO16‐SD02‐000H SD 7/20/2016 0 6 METAL Barium 15.1 = MG/KG 0.1 0.6 Yes
SD_Biota_All VW‐UXO16‐SDSW02 2002725 227839 VW‐UXO16‐SD02‐000H SD 7/20/2016 0 6 METAL Beryllium 0.3 U MG/KG 0.06 0.3 No
SD_Biota_All VW‐UXO16‐SDSW02 2002725 227839 VW‐UXO16‐SD02‐000H SD 7/20/2016 0 6 METAL Cadmium 0.12 U MG/KG 0.045 0.12 No
SD_Biota_All VW‐UXO16‐SDSW02 2002725 227839 VW‐UXO16‐SD02‐000H SD 7/20/2016 0 6 METAL Calcium 149000 = MG/KG 358 597 Yes
SD_Biota_All VW‐UXO16‐SDSW02 2002725 227839 VW‐UXO16‐SD02‐000H SD 7/20/2016 0 6 METAL Chromium 4.8 = MG/KG 0.1 0.3 Yes
SD_Biota_All VW‐UXO16‐SDSW02 2002725 227839 VW‐UXO16‐SD02‐000H SD 7/20/2016 0 6 METAL Chromium (hexavalent) 0.6 U MG/KG 0.45 0.6 No
SD_Biota_All VW‐UXO16‐SDSW02 2002725 227839 VW‐UXO16‐SD02‐000H SD 7/20/2016 0 6 METAL Cobalt 1.1 = MG/KG 0.03 0.12 Yes
SD_Biota_All VW‐UXO16‐SDSW02 2002725 227839 VW‐UXO16‐SD02‐000H SD 7/20/2016 0 6 METAL Copper 6.1 J MG/KG 0.31 0.6 Yes
SD_Biota_All VW‐UXO16‐SDSW02 2002725 227839 VW‐UXO16‐SD02‐000H SD 7/20/2016 0 6 METAL Iron 4780 = MG/KG 5.2 6 Yes
SD_Biota_All VW‐UXO16‐SDSW02 2002725 227839 VW‐UXO16‐SD02‐000H SD 7/20/2016 0 6 METAL Lead 1.2 U MG/KG 0.37 1.2 No
SD_Biota_All VW‐UXO16‐SDSW02 2002725 227839 VW‐UXO16‐SD02‐000H SD 7/20/2016 0 6 METAL Magnesium 9190 = MG/KG 5.2 6 Yes
SD_Biota_All VW‐UXO16‐SDSW02 2002725 227839 VW‐UXO16‐SD02‐000H SD 7/20/2016 0 6 METAL Manganese 91.2 = MG/KG 0.19 0.6 Yes
SD_Biota_All VW‐UXO16‐SDSW02 2002725 227839 VW‐UXO16‐SD02‐000H SD 7/20/2016 0 6 METAL Nickel 1.2 J MG/KG 0.16 0.6 Yes
SD_Biota_All VW‐UXO16‐SDSW02 2002725 227839 VW‐UXO16‐SD02‐000H SD 7/20/2016 0 6 METAL Potassium 828 = MG/KG 60 75 Yes
SD_Biota_All VW‐UXO16‐SDSW02 2002725 227839 VW‐UXO16‐SD02‐000H SD 7/20/2016 0 6 METAL Selenium 0.15 U MG/KG 0.15 0.15 No
SD_Biota_All VW‐UXO16‐SDSW02 2002725 227839 VW‐UXO16‐SD02‐000H SD 7/20/2016 0 6 METAL Silver 0.07 U MG/KG 0.03 0.07 No
SD_Biota_All VW‐UXO16‐SDSW02 2002725 227839 VW‐UXO16‐SD02‐000H SD 7/20/2016 0 6 METAL Sodium 8610 = MG/KG 336 373 Yes
SD_Biota_All VW‐UXO16‐SDSW02 2002725 227839 VW‐UXO16‐SD02‐000H SD 7/20/2016 0 6 METAL Thallium 0.064 J MG/KG 0.03 0.07 Yes
SD_Biota_All VW‐UXO16‐SDSW02 2002725 227839 VW‐UXO16‐SD02‐000H SD 7/20/2016 0 6 METAL Vanadium 15.2 = MG/KG 0.15 0.6 Yes
SD_Biota_All VW‐UXO16‐SDSW02 2002725 227839 VW‐UXO16‐SD02‐000H SD 7/20/2016 0 6 METAL Zinc 7 J MG/KG 1.7 6 Yes
SD_Biota_All VW‐UXO16‐SDSW02 2002725 227839 VW‐UXO16‐SD02‐000H SD 7/20/2016 0 6 SVOA 2,4‐Dinitrotoluene 0.2 U MG/KG 0.083 0.2 No
SD_Biota_All VW‐UXO16‐SDSW02 2002725 227839 VW‐UXO16‐SD02‐000H SD 7/20/2016 0 6 SVOA 2,6‐Dinitrotoluene 0.2 U MG/KG 0.083 0.2 No
SD_Biota_All VW‐UXO16‐SDSW02 2002725 227839 VW‐UXO16‐SD02‐000H SD 7/20/2016 0 6 SVOA Nitrobenzene 0.2 U MG/KG 0.075 0.2 No
SD_Biota_All VW‐UXO16‐SDSW03 2002816 227605 VW‐UXO16‐SD03‐000H SD 7/18/2016 0 6 EXPLOSIVE 1,3,5‐Trinitrobenzene 0.2 U MG/KG 0.079 0.2 No
SD_Biota_All VW‐UXO16‐SDSW03 2002816 227605 VW‐UXO16‐SD03‐000H SD 7/18/2016 0 6 EXPLOSIVE 1,3‐Dinitrobenzene 0.2 U MG/KG 0.0634 0.2 No
SD_Biota_All VW‐UXO16‐SDSW03 2002816 227605 VW‐UXO16‐SD03‐000H SD 7/18/2016 0 6 EXPLOSIVE 2,4,6‐Trinitrotoluene 0.2 U MG/KG 0.083 0.2 No
SD_Biota_All VW‐UXO16‐SDSW03 2002816 227605 VW‐UXO16‐SD03‐000H SD 7/18/2016 0 6 EXPLOSIVE 2‐Amino‐4,6‐dinitrotoluene 0.2 U MG/KG 0.075 0.2 No
SD_Biota_All VW‐UXO16‐SDSW03 2002816 227605 VW‐UXO16‐SD03‐000H SD 7/18/2016 0 6 EXPLOSIVE 2‐Nitrotoluene 0.2 U MG/KG 0.066 0.2 No
SD_Biota_All VW‐UXO16‐SDSW03 2002816 227605 VW‐UXO16‐SD03‐000H SD 7/18/2016 0 6 EXPLOSIVE 3‐Nitrotoluene 0.2 U MG/KG 0.071 0.2 No
SD_Biota_All VW‐UXO16‐SDSW03 2002816 227605 VW‐UXO16‐SD03‐000H SD 7/18/2016 0 6 EXPLOSIVE 4‐Amino‐2,6‐dinitrotoluene 0.2 U MG/KG 0.075 0.2 No
SD_Biota_All VW‐UXO16‐SDSW03 2002816 227605 VW‐UXO16‐SD03‐000H SD 7/18/2016 0 6 EXPLOSIVE 4‐Nitrotoluene 0.2 U MG/KG 0.08 0.2 No
SD_Biota_All VW‐UXO16‐SDSW03 2002816 227605 VW‐UXO16‐SD03‐000H SD 7/18/2016 0 6 EXPLOSIVE HMX 0.2 U MG/KG 0.08 0.2 No
SD_Biota_All VW‐UXO16‐SDSW03 2002816 227605 VW‐UXO16‐SD03‐000H SD 7/18/2016 0 6 EXPLOSIVE Nitroglycerin 0.2 U MG/KG 0.085 0.2 No
SD_Biota_All VW‐UXO16‐SDSW03 2002816 227605 VW‐UXO16‐SD03‐000H SD 7/18/2016 0 6 EXPLOSIVE Perchlorate 0.004 U MG/KG 0.002 0.004 No
SD_Biota_All VW‐UXO16‐SDSW03 2002816 227605 VW‐UXO16‐SD03‐000H SD 7/18/2016 0 6 EXPLOSIVE PETN 1 U MG/KG 0.45 1 No
SD_Biota_All VW‐UXO16‐SDSW03 2002816 227605 VW‐UXO16‐SD03‐000H SD 7/18/2016 0 6 EXPLOSIVE Picric Acid 0.12 U MG/KG 0.06 0.12 No
SD_Biota_All VW‐UXO16‐SDSW03 2002816 227605 VW‐UXO16‐SD03‐000H SD 7/18/2016 0 6 EXPLOSIVE RDX 0.2 U MG/KG 0.08 0.2 No
SD_Biota_All VW‐UXO16‐SDSW03 2002816 227605 VW‐UXO16‐SD03‐000H SD 7/18/2016 0 6 EXPLOSIVE Tetryl 0.2 U MG/KG 0.091 0.2 No
SD_Biota_All VW‐UXO16‐SDSW03 2002816 227605 VW‐UXO16‐SD03‐000H SD 7/18/2016 0 6 METAL Aluminum 2140 = MG/KG 2.7 5.5 Yes
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SD_Biota_All VW‐UXO16‐SDSW03 2002816 227605 VW‐UXO16‐SD03‐000H SD 7/18/2016 0 6 METAL Antimony 1.8 = MG/KG 0.14 0.28 Yes
SD_Biota_All VW‐UXO16‐SDSW03 2002816 227605 VW‐UXO16‐SD03‐000H SD 7/18/2016 0 6 METAL Arsenic 3.6 = MG/KG 0.11 0.41 Yes
SD_Biota_All VW‐UXO16‐SDSW03 2002816 227605 VW‐UXO16‐SD03‐000H SD 7/18/2016 0 6 METAL Barium 10.2 = MG/KG 0.1 0.55 Yes
SD_Biota_All VW‐UXO16‐SDSW03 2002816 227605 VW‐UXO16‐SD03‐000H SD 7/18/2016 0 6 METAL Beryllium 0.28 U MG/KG 0.06 0.28 No
SD_Biota_All VW‐UXO16‐SDSW03 2002816 227605 VW‐UXO16‐SD03‐000H SD 7/18/2016 0 6 METAL Cadmium 0.11 U MG/KG 0.041 0.11 No
SD_Biota_All VW‐UXO16‐SDSW03 2002816 227605 VW‐UXO16‐SD03‐000H SD 7/18/2016 0 6 METAL Calcium 222000 = MG/KG 331 552 Yes
SD_Biota_All VW‐UXO16‐SDSW03 2002816 227605 VW‐UXO16‐SD03‐000H SD 7/18/2016 0 6 METAL Chromium 5.2 = MG/KG 0.1 0.28 Yes
SD_Biota_All VW‐UXO16‐SDSW03 2002816 227605 VW‐UXO16‐SD03‐000H SD 7/18/2016 0 6 METAL Chromium (hexavalent) 0.55 U MG/KG 0.41 0.55 No
SD_Biota_All VW‐UXO16‐SDSW03 2002816 227605 VW‐UXO16‐SD03‐000H SD 7/18/2016 0 6 METAL Cobalt 0.65 = MG/KG 0.028 0.11 Yes
SD_Biota_All VW‐UXO16‐SDSW03 2002816 227605 VW‐UXO16‐SD03‐000H SD 7/18/2016 0 6 METAL Copper 5.1 J MG/KG 0.29 0.55 Yes
SD_Biota_All VW‐UXO16‐SDSW03 2002816 227605 VW‐UXO16‐SD03‐000H SD 7/18/2016 0 6 METAL Iron 4160 = MG/KG 4.8 5.5 Yes
SD_Biota_All VW‐UXO16‐SDSW03 2002816 227605 VW‐UXO16‐SD03‐000H SD 7/18/2016 0 6 METAL Lead 1.1 U MG/KG 0.35 1.1 No
SD_Biota_All VW‐UXO16‐SDSW03 2002816 227605 VW‐UXO16‐SD03‐000H SD 7/18/2016 0 6 METAL Magnesium 11500 = MG/KG 4.8 5.5 Yes
SD_Biota_All VW‐UXO16‐SDSW03 2002816 227605 VW‐UXO16‐SD03‐000H SD 7/18/2016 0 6 METAL Manganese 80.4 = MG/KG 0.18 0.55 Yes
SD_Biota_All VW‐UXO16‐SDSW03 2002816 227605 VW‐UXO16‐SD03‐000H SD 7/18/2016 0 6 METAL Nickel 0.75 J MG/KG 0.15 0.55 Yes
SD_Biota_All VW‐UXO16‐SDSW03 2002816 227605 VW‐UXO16‐SD03‐000H SD 7/18/2016 0 6 METAL Potassium 547 = MG/KG 55 69 Yes
SD_Biota_All VW‐UXO16‐SDSW03 2002816 227605 VW‐UXO16‐SD03‐000H SD 7/18/2016 0 6 METAL Selenium 0.15 J MG/KG 0.14 0.14 Yes
SD_Biota_All VW‐UXO16‐SDSW03 2002816 227605 VW‐UXO16‐SD03‐000H SD 7/18/2016 0 6 METAL Silver 0.07 U MG/KG 0.03 0.07 No
SD_Biota_All VW‐UXO16‐SDSW03 2002816 227605 VW‐UXO16‐SD03‐000H SD 7/18/2016 0 6 METAL Sodium 6050 = MG/KG 62 69 Yes
SD_Biota_All VW‐UXO16‐SDSW03 2002816 227605 VW‐UXO16‐SD03‐000H SD 7/18/2016 0 6 METAL Thallium 0.047 J MG/KG 0.03 0.07 Yes
SD_Biota_All VW‐UXO16‐SDSW03 2002816 227605 VW‐UXO16‐SD03‐000H SD 7/18/2016 0 6 METAL Vanadium 15.7 = MG/KG 0.14 0.55 Yes
SD_Biota_All VW‐UXO16‐SDSW03 2002816 227605 VW‐UXO16‐SD03‐000H SD 7/18/2016 0 6 METAL Zinc 3.2 J MG/KG 1.6 5.5 Yes
SD_Biota_All VW‐UXO16‐SDSW03 2002816 227605 VW‐UXO16‐SD03‐000H SD 7/18/2016 0 6 SVOA 2,4‐Dinitrotoluene 0.2 U MG/KG 0.083 0.2 No
SD_Biota_All VW‐UXO16‐SDSW03 2002816 227605 VW‐UXO16‐SD03‐000H SD 7/18/2016 0 6 SVOA 2,6‐Dinitrotoluene 0.2 U MG/KG 0.083 0.2 No
SD_Biota_All VW‐UXO16‐SDSW03 2002816 227605 VW‐UXO16‐SD03‐000H SD 7/18/2016 0 6 SVOA Nitrobenzene 0.2 U MG/KG 0.075 0.2 No
SD_Biota_All VW‐UXO16‐SDSW04 2002852 227755 VW‐UXO16‐SD04‐000H SD 7/16/2016 0 4 EXPLOSIVE 1,3,5‐Trinitrobenzene 0.2 U MG/KG 0.079 0.2 No
SD_Biota_All VW‐UXO16‐SDSW04 2002852 227755 VW‐UXO16‐SD04‐000H SD 7/16/2016 0 4 EXPLOSIVE 1,3‐Dinitrobenzene 0.2 U MG/KG 0.0634 0.2 No
SD_Biota_All VW‐UXO16‐SDSW04 2002852 227755 VW‐UXO16‐SD04‐000H SD 7/16/2016 0 4 EXPLOSIVE 2,4,6‐Trinitrotoluene 0.2 U MG/KG 0.083 0.2 No
SD_Biota_All VW‐UXO16‐SDSW04 2002852 227755 VW‐UXO16‐SD04‐000H SD 7/16/2016 0 4 EXPLOSIVE 2‐Amino‐4,6‐dinitrotoluene 0.2 U MG/KG 0.075 0.2 No
SD_Biota_All VW‐UXO16‐SDSW04 2002852 227755 VW‐UXO16‐SD04‐000H SD 7/16/2016 0 4 EXPLOSIVE 2‐Nitrotoluene 0.2 U MG/KG 0.066 0.2 No
SD_Biota_All VW‐UXO16‐SDSW04 2002852 227755 VW‐UXO16‐SD04‐000H SD 7/16/2016 0 4 EXPLOSIVE 3‐Nitrotoluene 0.2 U MG/KG 0.071 0.2 No
SD_Biota_All VW‐UXO16‐SDSW04 2002852 227755 VW‐UXO16‐SD04‐000H SD 7/16/2016 0 4 EXPLOSIVE 4‐Amino‐2,6‐dinitrotoluene 0.2 U MG/KG 0.075 0.2 No
SD_Biota_All VW‐UXO16‐SDSW04 2002852 227755 VW‐UXO16‐SD04‐000H SD 7/16/2016 0 4 EXPLOSIVE 4‐Nitrotoluene 0.2 U MG/KG 0.08 0.2 No
SD_Biota_All VW‐UXO16‐SDSW04 2002852 227755 VW‐UXO16‐SD04‐000H SD 7/16/2016 0 4 EXPLOSIVE HMX 0.2 U MG/KG 0.08 0.2 No
SD_Biota_All VW‐UXO16‐SDSW04 2002852 227755 VW‐UXO16‐SD04‐000H SD 7/16/2016 0 4 EXPLOSIVE Nitroglycerin 0.2 U MG/KG 0.085 0.2 No
SD_Biota_All VW‐UXO16‐SDSW04 2002852 227755 VW‐UXO16‐SD04‐000H SD 7/16/2016 0 4 EXPLOSIVE Perchlorate 0.004 U MG/KG 0.002 0.004 No
SD_Biota_All VW‐UXO16‐SDSW04 2002852 227755 VW‐UXO16‐SD04‐000H SD 7/16/2016 0 4 EXPLOSIVE PETN 1 U MG/KG 0.45 1 No
SD_Biota_All VW‐UXO16‐SDSW04 2002852 227755 VW‐UXO16‐SD04‐000H SD 7/16/2016 0 4 EXPLOSIVE Picric Acid 0.12 U MG/KG 0.06 0.12 No
SD_Biota_All VW‐UXO16‐SDSW04 2002852 227755 VW‐UXO16‐SD04‐000H SD 7/16/2016 0 4 EXPLOSIVE RDX 0.2 U MG/KG 0.08 0.2 No
SD_Biota_All VW‐UXO16‐SDSW04 2002852 227755 VW‐UXO16‐SD04‐000H SD 7/16/2016 0 4 EXPLOSIVE Tetryl 0.2 U MG/KG 0.091 0.2 No
SD_Biota_All VW‐UXO16‐SDSW04 2002852 227755 VW‐UXO16‐SD04‐000H SD 7/16/2016 0 4 METAL Aluminum 3030 J MG/KG 3 6 Yes
SD_Biota_All VW‐UXO16‐SDSW04 2002852 227755 VW‐UXO16‐SD04‐000H SD 7/16/2016 0 4 METAL Antimony 1.4 = MG/KG 0.15 0.3 Yes
SD_Biota_All VW‐UXO16‐SDSW04 2002852 227755 VW‐UXO16‐SD04‐000H SD 7/16/2016 0 4 METAL Arsenic 3.9 = MG/KG 0.12 0.45 Yes
SD_Biota_All VW‐UXO16‐SDSW04 2002852 227755 VW‐UXO16‐SD04‐000H SD 7/16/2016 0 4 METAL Barium 13 = MG/KG 0.11 0.6 Yes
SD_Biota_All VW‐UXO16‐SDSW04 2002852 227755 VW‐UXO16‐SD04‐000H SD 7/16/2016 0 4 METAL Beryllium 0.3 U MG/KG 0.06 0.3 No
SD_Biota_All VW‐UXO16‐SDSW04 2002852 227755 VW‐UXO16‐SD04‐000H SD 7/16/2016 0 4 METAL Cadmium 0.12 U MG/KG 0.045 0.12 No
SD_Biota_All VW‐UXO16‐SDSW04 2002852 227755 VW‐UXO16‐SD04‐000H SD 7/16/2016 0 4 METAL Calcium 214000 = MG/KG 361 602 Yes
SD_Biota_All VW‐UXO16‐SDSW04 2002852 227755 VW‐UXO16‐SD04‐000H SD 7/16/2016 0 4 METAL Chromium 4.7 = MG/KG 0.11 0.3 Yes
SD_Biota_All VW‐UXO16‐SDSW04 2002852 227755 VW‐UXO16‐SD04‐000H SD 7/16/2016 0 4 METAL Cobalt 1 = MG/KG 0.03 0.12 Yes
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SD_Biota_All VW‐UXO16‐SDSW04 2002852 227755 VW‐UXO16‐SD04‐000H SD 7/16/2016 0 4 METAL Copper 6.2 J MG/KG 0.32 0.6 Yes
SD_Biota_All VW‐UXO16‐SDSW04 2002852 227755 VW‐UXO16‐SD04‐000H SD 7/16/2016 0 4 METAL Iron 4170 = MG/KG 5.3 6 Yes
SD_Biota_All VW‐UXO16‐SDSW04 2002852 227755 VW‐UXO16‐SD04‐000H SD 7/16/2016 0 4 METAL Lead 1.2 U MG/KG 0.38 1.2 No
SD_Biota_All VW‐UXO16‐SDSW04 2002852 227755 VW‐UXO16‐SD04‐000H SD 7/16/2016 0 4 METAL Magnesium 9170 J MG/KG 5.3 6 Yes
SD_Biota_All VW‐UXO16‐SDSW04 2002852 227755 VW‐UXO16‐SD04‐000H SD 7/16/2016 0 4 METAL Manganese 95.5 J MG/KG 0.2 0.6 Yes
SD_Biota_All VW‐UXO16‐SDSW04 2002852 227755 VW‐UXO16‐SD04‐000H SD 7/16/2016 0 4 METAL Nickel 1 J MG/KG 0.17 0.6 Yes
SD_Biota_All VW‐UXO16‐SDSW04 2002852 227755 VW‐UXO16‐SD04‐000H SD 7/16/2016 0 4 METAL Potassium 759 = MG/KG 60 75 Yes
SD_Biota_All VW‐UXO16‐SDSW04 2002852 227755 VW‐UXO16‐SD04‐000H SD 7/16/2016 0 4 METAL Selenium 0.15 J MG/KG 0.15 0.15 Yes
SD_Biota_All VW‐UXO16‐SDSW04 2002852 227755 VW‐UXO16‐SD04‐000H SD 7/16/2016 0 4 METAL Silver 0.07 U MG/KG 0.03 0.07 No
SD_Biota_All VW‐UXO16‐SDSW04 2002852 227755 VW‐UXO16‐SD04‐000H SD 7/16/2016 0 4 METAL Sodium 9790 = MG/KG 339 377 Yes
SD_Biota_All VW‐UXO16‐SDSW04 2002852 227755 VW‐UXO16‐SD04‐000H SD 7/16/2016 0 4 METAL Thallium 0.044 J MG/KG 0.03 0.07 Yes
SD_Biota_All VW‐UXO16‐SDSW04 2002852 227755 VW‐UXO16‐SD04‐000H SD 7/16/2016 0 4 METAL Vanadium 13.9 = MG/KG 0.15 0.6 Yes
SD_Biota_All VW‐UXO16‐SDSW04 2002852 227755 VW‐UXO16‐SD04‐000H SD 7/16/2016 0 4 METAL Zinc 5.6 J‐ MG/KG 1.7 6 Yes
SD_Biota_All VW‐UXO16‐SDSW04 2002852 227755 VW‐UXO16‐SD04‐000H SD 7/16/2016 0 4 SVOA 2,4‐Dinitrotoluene 0.2 U MG/KG 0.083 0.2 No
SD_Biota_All VW‐UXO16‐SDSW04 2002852 227755 VW‐UXO16‐SD04‐000H SD 7/16/2016 0 4 SVOA 2,6‐Dinitrotoluene 0.2 U MG/KG 0.083 0.2 No
SD_Biota_All VW‐UXO16‐SDSW04 2002852 227755 VW‐UXO16‐SD04‐000H SD 7/16/2016 0 4 SVOA Nitrobenzene 0.2 U MG/KG 0.075 0.2 No
SD_Biota_All VW‐UXO16‐SDSW05 2002892 227878 VW‐UXO16‐SD05‐000H SD 7/16/2016 0 6 EXPLOSIVE 1,3,5‐Trinitrobenzene 0.2 U MG/KG 0.079 0.2 No
SD_Biota_All VW‐UXO16‐SDSW05 2002892 227878 VW‐UXO16‐SD05‐000H SD 7/16/2016 0 6 EXPLOSIVE 1,3‐Dinitrobenzene 0.2 U MG/KG 0.0634 0.2 No
SD_Biota_All VW‐UXO16‐SDSW05 2002892 227878 VW‐UXO16‐SD05‐000H SD 7/16/2016 0 6 EXPLOSIVE 2,4,6‐Trinitrotoluene 0.2 U MG/KG 0.083 0.2 No
SD_Biota_All VW‐UXO16‐SDSW05 2002892 227878 VW‐UXO16‐SD05‐000H SD 7/16/2016 0 6 EXPLOSIVE 2‐Amino‐4,6‐dinitrotoluene 0.2 U MG/KG 0.075 0.2 No
SD_Biota_All VW‐UXO16‐SDSW05 2002892 227878 VW‐UXO16‐SD05‐000H SD 7/16/2016 0 6 EXPLOSIVE 2‐Nitrotoluene 0.2 U MG/KG 0.066 0.2 No
SD_Biota_All VW‐UXO16‐SDSW05 2002892 227878 VW‐UXO16‐SD05‐000H SD 7/16/2016 0 6 EXPLOSIVE 3‐Nitrotoluene 0.2 U MG/KG 0.071 0.2 No
SD_Biota_All VW‐UXO16‐SDSW05 2002892 227878 VW‐UXO16‐SD05‐000H SD 7/16/2016 0 6 EXPLOSIVE 4‐Amino‐2,6‐dinitrotoluene 0.2 U MG/KG 0.075 0.2 No
SD_Biota_All VW‐UXO16‐SDSW05 2002892 227878 VW‐UXO16‐SD05‐000H SD 7/16/2016 0 6 EXPLOSIVE 4‐Nitrotoluene 0.2 U MG/KG 0.08 0.2 No
SD_Biota_All VW‐UXO16‐SDSW05 2002892 227878 VW‐UXO16‐SD05‐000H SD 7/16/2016 0 6 EXPLOSIVE HMX 0.2 U MG/KG 0.08 0.2 No
SD_Biota_All VW‐UXO16‐SDSW05 2002892 227878 VW‐UXO16‐SD05‐000H SD 7/16/2016 0 6 EXPLOSIVE Nitroglycerin 0.2 U MG/KG 0.085 0.2 No
SD_Biota_All VW‐UXO16‐SDSW05 2002892 227878 VW‐UXO16‐SD05‐000H SD 7/16/2016 0 6 EXPLOSIVE Perchlorate 0.004 U MG/KG 0.002 0.004 No
SD_Biota_All VW‐UXO16‐SDSW05 2002892 227878 VW‐UXO16‐SD05‐000H SD 7/16/2016 0 6 EXPLOSIVE PETN 1 U MG/KG 0.45 1 No
SD_Biota_All VW‐UXO16‐SDSW05 2002892 227878 VW‐UXO16‐SD05‐000H SD 7/16/2016 0 6 EXPLOSIVE Picric Acid 0.12 U MG/KG 0.06 0.12 No
SD_Biota_All VW‐UXO16‐SDSW05 2002892 227878 VW‐UXO16‐SD05‐000H SD 7/16/2016 0 6 EXPLOSIVE RDX 0.2 U MG/KG 0.08 0.2 No
SD_Biota_All VW‐UXO16‐SDSW05 2002892 227878 VW‐UXO16‐SD05‐000H SD 7/16/2016 0 6 EXPLOSIVE Tetryl 0.2 U MG/KG 0.091 0.2 No
SD_Biota_All VW‐UXO16‐SDSW05 2002892 227878 VW‐UXO16‐SD05‐000H SD 7/16/2016 0 6 METAL Aluminum 4770 J MG/KG 3.6 7.3 Yes
SD_Biota_All VW‐UXO16‐SDSW05 2002892 227878 VW‐UXO16‐SD05‐000H SD 7/16/2016 0 6 METAL Antimony 1.4 = MG/KG 0.18 0.36 Yes
SD_Biota_All VW‐UXO16‐SDSW05 2002892 227878 VW‐UXO16‐SD05‐000H SD 7/16/2016 0 6 METAL Arsenic 3.1 = MG/KG 0.15 0.55 Yes
SD_Biota_All VW‐UXO16‐SDSW05 2002892 227878 VW‐UXO16‐SD05‐000H SD 7/16/2016 0 6 METAL Barium 18.2 = MG/KG 0.13 0.73 Yes
SD_Biota_All VW‐UXO16‐SDSW05 2002892 227878 VW‐UXO16‐SD05‐000H SD 7/16/2016 0 6 METAL Beryllium 0.36 U MG/KG 0.07 0.36 No
SD_Biota_All VW‐UXO16‐SDSW05 2002892 227878 VW‐UXO16‐SD05‐000H SD 7/16/2016 0 6 METAL Cadmium 0.15 U MG/KG 0.055 0.15 No
SD_Biota_All VW‐UXO16‐SDSW05 2002892 227878 VW‐UXO16‐SD05‐000H SD 7/16/2016 0 6 METAL Calcium 174000 = MG/KG 437 729 Yes
SD_Biota_All VW‐UXO16‐SDSW05 2002892 227878 VW‐UXO16‐SD05‐000H SD 7/16/2016 0 6 METAL Chromium 6.4 = MG/KG 0.13 0.36 Yes
SD_Biota_All VW‐UXO16‐SDSW05 2002892 227878 VW‐UXO16‐SD05‐000H SD 7/16/2016 0 6 METAL Cobalt 1.6 = MG/KG 0.036 0.15 Yes
SD_Biota_All VW‐UXO16‐SDSW05 2002892 227878 VW‐UXO16‐SD05‐000H SD 7/16/2016 0 6 METAL Copper 8.4 J MG/KG 0.38 0.73 Yes
SD_Biota_All VW‐UXO16‐SDSW05 2002892 227878 VW‐UXO16‐SD05‐000H SD 7/16/2016 0 6 METAL Iron 8310 = MG/KG 128 146 Yes
SD_Biota_All VW‐UXO16‐SDSW05 2002892 227878 VW‐UXO16‐SD05‐000H SD 7/16/2016 0 6 METAL Lead 0.87 J MG/KG 0.46 1.5 Yes
SD_Biota_All VW‐UXO16‐SDSW05 2002892 227878 VW‐UXO16‐SD05‐000H SD 7/16/2016 0 6 METAL Magnesium 9310 J MG/KG 6.4 7.3 Yes
SD_Biota_All VW‐UXO16‐SDSW05 2002892 227878 VW‐UXO16‐SD05‐000H SD 7/16/2016 0 6 METAL Manganese 107 J MG/KG 0.24 0.73 Yes
SD_Biota_All VW‐UXO16‐SDSW05 2002892 227878 VW‐UXO16‐SD05‐000H SD 7/16/2016 0 6 METAL Nickel 1.7 J MG/KG 0.2 0.73 Yes
SD_Biota_All VW‐UXO16‐SDSW05 2002892 227878 VW‐UXO16‐SD05‐000H SD 7/16/2016 0 6 METAL Potassium 1120 = MG/KG 73 91 Yes
SD_Biota_All VW‐UXO16‐SDSW05 2002892 227878 VW‐UXO16‐SD05‐000H SD 7/16/2016 0 6 METAL Selenium 0.2 J MG/KG 0.18 0.18 Yes
SD_Biota_All VW‐UXO16‐SDSW05 2002892 227878 VW‐UXO16‐SD05‐000H SD 7/16/2016 0 6 METAL Silver 0.09 U MG/KG 0.04 0.09 No
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SD_Biota_All VW‐UXO16‐SDSW05 2002892 227878 VW‐UXO16‐SD05‐000H SD 7/16/2016 0 6 METAL Sodium 10200 = MG/KG 410 455 Yes
SD_Biota_All VW‐UXO16‐SDSW05 2002892 227878 VW‐UXO16‐SD05‐000H SD 7/16/2016 0 6 METAL Thallium 0.047 J MG/KG 0.04 0.09 Yes
SD_Biota_All VW‐UXO16‐SDSW05 2002892 227878 VW‐UXO16‐SD05‐000H SD 7/16/2016 0 6 METAL Vanadium 23.1 = MG/KG 0.18 0.73 Yes
SD_Biota_All VW‐UXO16‐SDSW05 2002892 227878 VW‐UXO16‐SD05‐000H SD 7/16/2016 0 6 METAL Zinc 9.3 J‐ MG/KG 2.1 7.3 Yes
SD_Biota_All VW‐UXO16‐SDSW05 2002892 227878 VW‐UXO16‐SD05‐000H SD 7/16/2016 0 6 SVOA 2,4‐Dinitrotoluene 0.2 U MG/KG 0.083 0.2 No
SD_Biota_All VW‐UXO16‐SDSW05 2002892 227878 VW‐UXO16‐SD05‐000H SD 7/16/2016 0 6 SVOA 2,6‐Dinitrotoluene 0.2 U MG/KG 0.083 0.2 No
SD_Biota_All VW‐UXO16‐SDSW05 2002892 227878 VW‐UXO16‐SD05‐000H SD 7/16/2016 0 6 SVOA Nitrobenzene 0.2 U MG/KG 0.075 0.2 No
SD_Biota_All VW‐UXO16‐SDSW06 2002977 227868 VW‐UXO16‐SD06‐000H SD 7/16/2016 0 6 EXPLOSIVE 1,3,5‐Trinitrobenzene 0.2 U MG/KG 0.079 0.2 No
SD_Biota_All VW‐UXO16‐SDSW06 2002977 227868 VW‐UXO16‐SD06‐000H SD 7/16/2016 0 6 EXPLOSIVE 1,3‐Dinitrobenzene 0.2 U MG/KG 0.0634 0.2 No
SD_Biota_All VW‐UXO16‐SDSW06 2002977 227868 VW‐UXO16‐SD06‐000H SD 7/16/2016 0 6 EXPLOSIVE 2,4,6‐Trinitrotoluene 0.2 U MG/KG 0.083 0.2 No
SD_Biota_All VW‐UXO16‐SDSW06 2002977 227868 VW‐UXO16‐SD06‐000H SD 7/16/2016 0 6 EXPLOSIVE 2‐Amino‐4,6‐dinitrotoluene 0.2 U MG/KG 0.075 0.2 No
SD_Biota_All VW‐UXO16‐SDSW06 2002977 227868 VW‐UXO16‐SD06‐000H SD 7/16/2016 0 6 EXPLOSIVE 2‐Nitrotoluene 0.2 U MG/KG 0.066 0.2 No
SD_Biota_All VW‐UXO16‐SDSW06 2002977 227868 VW‐UXO16‐SD06‐000H SD 7/16/2016 0 6 EXPLOSIVE 3‐Nitrotoluene 0.2 U MG/KG 0.071 0.2 No
SD_Biota_All VW‐UXO16‐SDSW06 2002977 227868 VW‐UXO16‐SD06‐000H SD 7/16/2016 0 6 EXPLOSIVE 4‐Amino‐2,6‐dinitrotoluene 0.2 U MG/KG 0.075 0.2 No
SD_Biota_All VW‐UXO16‐SDSW06 2002977 227868 VW‐UXO16‐SD06‐000H SD 7/16/2016 0 6 EXPLOSIVE 4‐Nitrotoluene 0.2 U MG/KG 0.08 0.2 No
SD_Biota_All VW‐UXO16‐SDSW06 2002977 227868 VW‐UXO16‐SD06‐000H SD 7/16/2016 0 6 EXPLOSIVE HMX 0.2 U MG/KG 0.08 0.2 No
SD_Biota_All VW‐UXO16‐SDSW06 2002977 227868 VW‐UXO16‐SD06‐000H SD 7/16/2016 0 6 EXPLOSIVE Nitroglycerin 0.2 U MG/KG 0.085 0.2 No
SD_Biota_All VW‐UXO16‐SDSW06 2002977 227868 VW‐UXO16‐SD06‐000H SD 7/16/2016 0 6 EXPLOSIVE Perchlorate 0.004 U MG/KG 0.002 0.004 No
SD_Biota_All VW‐UXO16‐SDSW06 2002977 227868 VW‐UXO16‐SD06‐000H SD 7/16/2016 0 6 EXPLOSIVE PETN 1 U MG/KG 0.45 1 No
SD_Biota_All VW‐UXO16‐SDSW06 2002977 227868 VW‐UXO16‐SD06‐000H SD 7/16/2016 0 6 EXPLOSIVE Picric Acid 0.12 U MG/KG 0.06 0.12 No
SD_Biota_All VW‐UXO16‐SDSW06 2002977 227868 VW‐UXO16‐SD06‐000H SD 7/16/2016 0 6 EXPLOSIVE RDX 0.2 U MG/KG 0.08 0.2 No
SD_Biota_All VW‐UXO16‐SDSW06 2002977 227868 VW‐UXO16‐SD06‐000H SD 7/16/2016 0 6 EXPLOSIVE Tetryl 0.2 U MG/KG 0.091 0.2 No
SD_Biota_All VW‐UXO16‐SDSW06 2002977 227868 VW‐UXO16‐SD06‐000H SD 7/16/2016 0 6 METAL Aluminum 1820 J MG/KG 2.6 5.2 Yes
SD_Biota_All VW‐UXO16‐SDSW06 2002977 227868 VW‐UXO16‐SD06‐000H SD 7/16/2016 0 6 METAL Antimony 1 U MG/KG 0.13 0.26 No
SD_Biota_All VW‐UXO16‐SDSW06 2002977 227868 VW‐UXO16‐SD06‐000H SD 7/16/2016 0 6 METAL Arsenic 3.1 = MG/KG 0.1 0.39 Yes
SD_Biota_All VW‐UXO16‐SDSW06 2002977 227868 VW‐UXO16‐SD06‐000H SD 7/16/2016 0 6 METAL Barium 15.6 = MG/KG 0.09 0.52 Yes
SD_Biota_All VW‐UXO16‐SDSW06 2002977 227868 VW‐UXO16‐SD06‐000H SD 7/16/2016 0 6 METAL Beryllium 0.26 U MG/KG 0.05 0.26 No
SD_Biota_All VW‐UXO16‐SDSW06 2002977 227868 VW‐UXO16‐SD06‐000H SD 7/16/2016 0 6 METAL Cadmium 0.1 U MG/KG 0.039 0.1 No
SD_Biota_All VW‐UXO16‐SDSW06 2002977 227868 VW‐UXO16‐SD06‐000H SD 7/16/2016 0 6 METAL Calcium 72300 = MG/KG 314 524 Yes
SD_Biota_All VW‐UXO16‐SDSW06 2002977 227868 VW‐UXO16‐SD06‐000H SD 7/16/2016 0 6 METAL Chromium 4.7 = MG/KG 0.09 0.26 Yes
SD_Biota_All VW‐UXO16‐SDSW06 2002977 227868 VW‐UXO16‐SD06‐000H SD 7/16/2016 0 6 METAL Cobalt 1.6 = MG/KG 0.026 0.1 Yes
SD_Biota_All VW‐UXO16‐SDSW06 2002977 227868 VW‐UXO16‐SD06‐000H SD 7/16/2016 0 6 METAL Copper 3.9 J MG/KG 0.28 0.52 Yes
SD_Biota_All VW‐UXO16‐SDSW06 2002977 227868 VW‐UXO16‐SD06‐000H SD 7/16/2016 0 6 METAL Iron 9470 = MG/KG 92 105 Yes
SD_Biota_All VW‐UXO16‐SDSW06 2002977 227868 VW‐UXO16‐SD06‐000H SD 7/16/2016 0 6 METAL Lead 2.1 = MG/KG 0.33 1 Yes
SD_Biota_All VW‐UXO16‐SDSW06 2002977 227868 VW‐UXO16‐SD06‐000H SD 7/16/2016 0 6 METAL Magnesium 4520 J MG/KG 4.6 5.2 Yes
SD_Biota_All VW‐UXO16‐SDSW06 2002977 227868 VW‐UXO16‐SD06‐000H SD 7/16/2016 0 6 METAL Manganese 93.1 J MG/KG 0.17 0.52 Yes
SD_Biota_All VW‐UXO16‐SDSW06 2002977 227868 VW‐UXO16‐SD06‐000H SD 7/16/2016 0 6 METAL Nickel 0.73 J MG/KG 0.14 0.52 Yes
SD_Biota_All VW‐UXO16‐SDSW06 2002977 227868 VW‐UXO16‐SD06‐000H SD 7/16/2016 0 6 METAL Potassium 495 = MG/KG 52 65 Yes
SD_Biota_All VW‐UXO16‐SDSW06 2002977 227868 VW‐UXO16‐SD06‐000H SD 7/16/2016 0 6 METAL Selenium 0.13 U MG/KG 0.13 0.13 No
SD_Biota_All VW‐UXO16‐SDSW06 2002977 227868 VW‐UXO16‐SD06‐000H SD 7/16/2016 0 6 METAL Silver 0.07 U MG/KG 0.03 0.07 No
SD_Biota_All VW‐UXO16‐SDSW06 2002977 227868 VW‐UXO16‐SD06‐000H SD 7/16/2016 0 6 METAL Sodium 4270 = MG/KG 59 65 Yes
SD_Biota_All VW‐UXO16‐SDSW06 2002977 227868 VW‐UXO16‐SD06‐000H SD 7/16/2016 0 6 METAL Thallium 0.07 U MG/KG 0.03 0.07 No
SD_Biota_All VW‐UXO16‐SDSW06 2002977 227868 VW‐UXO16‐SD06‐000H SD 7/16/2016 0 6 METAL Vanadium 30.6 = MG/KG 0.13 0.52 Yes
SD_Biota_All VW‐UXO16‐SDSW06 2002977 227868 VW‐UXO16‐SD06‐000H SD 7/16/2016 0 6 METAL Zinc 6.7 J‐ MG/KG 1.5 5.2 Yes
SD_Biota_All VW‐UXO16‐SDSW06 2002977 227868 VW‐UXO16‐SD06‐000H SD 7/16/2016 0 6 SVOA 2,4‐Dinitrotoluene 0.2 U MG/KG 0.083 0.2 No
SD_Biota_All VW‐UXO16‐SDSW06 2002977 227868 VW‐UXO16‐SD06‐000H SD 7/16/2016 0 6 SVOA 2,6‐Dinitrotoluene 0.2 U MG/KG 0.083 0.2 No
SD_Biota_All VW‐UXO16‐SDSW06 2002977 227868 VW‐UXO16‐SD06‐000H SD 7/16/2016 0 6 SVOA Nitrobenzene 0.2 U MG/KG 0.075 0.2 No
SD_Biota_All VW‐UXO16‐SDSW07 2003004 227839 VW‐UXO16‐SD07‐000H SD 7/20/2016 0 6 EXPLOSIVE 1,3,5‐Trinitrobenzene 0.2 U MG/KG 0.079 0.2 No
SD_Biota_All VW‐UXO16‐SDSW07 2003004 227839 VW‐UXO16‐SD07‐000H SD 7/20/2016 0 6 EXPLOSIVE 1,3‐Dinitrobenzene 0.2 U MG/KG 0.0634 0.2 No
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SD_Biota_All VW‐UXO16‐SDSW07 2003004 227839 VW‐UXO16‐SD07‐000H SD 7/20/2016 0 6 EXPLOSIVE 2,4,6‐Trinitrotoluene 0.2 U MG/KG 0.083 0.2 No
SD_Biota_All VW‐UXO16‐SDSW07 2003004 227839 VW‐UXO16‐SD07‐000H SD 7/20/2016 0 6 EXPLOSIVE 2‐Amino‐4,6‐dinitrotoluene 0.2 U MG/KG 0.075 0.2 No
SD_Biota_All VW‐UXO16‐SDSW07 2003004 227839 VW‐UXO16‐SD07‐000H SD 7/20/2016 0 6 EXPLOSIVE 2‐Nitrotoluene 0.2 U MG/KG 0.066 0.2 No
SD_Biota_All VW‐UXO16‐SDSW07 2003004 227839 VW‐UXO16‐SD07‐000H SD 7/20/2016 0 6 EXPLOSIVE 3‐Nitrotoluene 0.2 U MG/KG 0.071 0.2 No
SD_Biota_All VW‐UXO16‐SDSW07 2003004 227839 VW‐UXO16‐SD07‐000H SD 7/20/2016 0 6 EXPLOSIVE 4‐Amino‐2,6‐dinitrotoluene 0.2 U MG/KG 0.075 0.2 No
SD_Biota_All VW‐UXO16‐SDSW07 2003004 227839 VW‐UXO16‐SD07‐000H SD 7/20/2016 0 6 EXPLOSIVE 4‐Nitrotoluene 0.2 U MG/KG 0.08 0.2 No
SD_Biota_All VW‐UXO16‐SDSW07 2003004 227839 VW‐UXO16‐SD07‐000H SD 7/20/2016 0 6 EXPLOSIVE HMX 0.2 U MG/KG 0.08 0.2 No
SD_Biota_All VW‐UXO16‐SDSW07 2003004 227839 VW‐UXO16‐SD07‐000H SD 7/20/2016 0 6 EXPLOSIVE Nitroglycerin 0.2 U MG/KG 0.085 0.2 No
SD_Biota_All VW‐UXO16‐SDSW07 2003004 227839 VW‐UXO16‐SD07‐000H SD 7/20/2016 0 6 EXPLOSIVE Perchlorate 0.004 U MG/KG 0.002 0.004 No
SD_Biota_All VW‐UXO16‐SDSW07 2003004 227839 VW‐UXO16‐SD07‐000H SD 7/20/2016 0 6 EXPLOSIVE PETN 1 U MG/KG 0.45 1 No
SD_Biota_All VW‐UXO16‐SDSW07 2003004 227839 VW‐UXO16‐SD07‐000H SD 7/20/2016 0 6 EXPLOSIVE Picric Acid 0.12 U MG/KG 0.06 0.12 No
SD_Biota_All VW‐UXO16‐SDSW07 2003004 227839 VW‐UXO16‐SD07‐000H SD 7/20/2016 0 6 EXPLOSIVE RDX 0.2 U MG/KG 0.08 0.2 No
SD_Biota_All VW‐UXO16‐SDSW07 2003004 227839 VW‐UXO16‐SD07‐000H SD 7/20/2016 0 6 EXPLOSIVE Tetryl 0.2 U MG/KG 0.091 0.2 No
SD_Biota_All VW‐UXO16‐SDSW07 2003004 227839 VW‐UXO16‐SD07‐000H SD 7/20/2016 0 6 METAL Aluminum 1190 = MG/KG 2.4 4.9 Yes
SD_Biota_All VW‐UXO16‐SDSW07 2003004 227839 VW‐UXO16‐SD07‐000H SD 7/20/2016 0 6 METAL Antimony 0.24 U MG/KG 0.12 0.24 No
SD_Biota_All VW‐UXO16‐SDSW07 2003004 227839 VW‐UXO16‐SD07‐000H SD 7/20/2016 0 6 METAL Arsenic 2.7 = MG/KG 0.1 0.37 Yes
SD_Biota_All VW‐UXO16‐SDSW07 2003004 227839 VW‐UXO16‐SD07‐000H SD 7/20/2016 0 6 METAL Barium 5.6 = MG/KG 0.09 0.49 Yes
SD_Biota_All VW‐UXO16‐SDSW07 2003004 227839 VW‐UXO16‐SD07‐000H SD 7/20/2016 0 6 METAL Beryllium 0.24 U MG/KG 0.05 0.24 No
SD_Biota_All VW‐UXO16‐SDSW07 2003004 227839 VW‐UXO16‐SD07‐000H SD 7/20/2016 0 6 METAL Cadmium 0.098 U MG/KG 0.037 0.098 No
SD_Biota_All VW‐UXO16‐SDSW07 2003004 227839 VW‐UXO16‐SD07‐000H SD 7/20/2016 0 6 METAL Calcium 51200 = MG/KG 293 489 Yes
SD_Biota_All VW‐UXO16‐SDSW07 2003004 227839 VW‐UXO16‐SD07‐000H SD 7/20/2016 0 6 METAL Chromium 3.9 = MG/KG 0.09 0.24 Yes
SD_Biota_All VW‐UXO16‐SDSW07 2003004 227839 VW‐UXO16‐SD07‐000H SD 7/20/2016 0 6 METAL Chromium (hexavalent) 0.49 U MG/KG 0.37 0.49 No
SD_Biota_All VW‐UXO16‐SDSW07 2003004 227839 VW‐UXO16‐SD07‐000H SD 7/20/2016 0 6 METAL Cobalt 1.1 = MG/KG 0.024 0.098 Yes
SD_Biota_All VW‐UXO16‐SDSW07 2003004 227839 VW‐UXO16‐SD07‐000H SD 7/20/2016 0 6 METAL Copper 3.2 J MG/KG 0.26 0.49 Yes
SD_Biota_All VW‐UXO16‐SDSW07 2003004 227839 VW‐UXO16‐SD07‐000H SD 7/20/2016 0 6 METAL Iron 4430 = MG/KG 4.3 4.9 Yes
SD_Biota_All VW‐UXO16‐SDSW07 2003004 227839 VW‐UXO16‐SD07‐000H SD 7/20/2016 0 6 METAL Lead 0.79 J MG/KG 0.31 0.98 Yes
SD_Biota_All VW‐UXO16‐SDSW07 2003004 227839 VW‐UXO16‐SD07‐000H SD 7/20/2016 0 6 METAL Magnesium 3240 = MG/KG 4.3 4.9 Yes
SD_Biota_All VW‐UXO16‐SDSW07 2003004 227839 VW‐UXO16‐SD07‐000H SD 7/20/2016 0 6 METAL Manganese 50.7 = MG/KG 0.16 0.49 Yes
SD_Biota_All VW‐UXO16‐SDSW07 2003004 227839 VW‐UXO16‐SD07‐000H SD 7/20/2016 0 6 METAL Nickel 0.38 J MG/KG 0.13 0.49 Yes
SD_Biota_All VW‐UXO16‐SDSW07 2003004 227839 VW‐UXO16‐SD07‐000H SD 7/20/2016 0 6 METAL Potassium 297 J MG/KG 49 61 Yes
SD_Biota_All VW‐UXO16‐SDSW07 2003004 227839 VW‐UXO16‐SD07‐000H SD 7/20/2016 0 6 METAL Selenium 0.12 U MG/KG 0.12 0.12 No
SD_Biota_All VW‐UXO16‐SDSW07 2003004 227839 VW‐UXO16‐SD07‐000H SD 7/20/2016 0 6 METAL Silver 0.06 U MG/KG 0.02 0.06 No
SD_Biota_All VW‐UXO16‐SDSW07 2003004 227839 VW‐UXO16‐SD07‐000H SD 7/20/2016 0 6 METAL Sodium 2580 = MG/KG 55 61 Yes
SD_Biota_All VW‐UXO16‐SDSW07 2003004 227839 VW‐UXO16‐SD07‐000H SD 7/20/2016 0 6 METAL Thallium 0.029 J MG/KG 0.02 0.06 Yes
SD_Biota_All VW‐UXO16‐SDSW07 2003004 227839 VW‐UXO16‐SD07‐000H SD 7/20/2016 0 6 METAL Vanadium 15.9 = MG/KG 0.12 0.49 Yes
SD_Biota_All VW‐UXO16‐SDSW07 2003004 227839 VW‐UXO16‐SD07‐000H SD 7/20/2016 0 6 METAL Zinc 5.3 J MG/KG 1.4 4.9 Yes
SD_Biota_All VW‐UXO16‐SDSW07 2003004 227839 VW‐UXO16‐SD07‐000H SD 7/20/2016 0 6 SVOA 2,4‐Dinitrotoluene 0.2 U MG/KG 0.083 0.2 No
SD_Biota_All VW‐UXO16‐SDSW07 2003004 227839 VW‐UXO16‐SD07‐000H SD 7/20/2016 0 6 SVOA 2,6‐Dinitrotoluene 0.2 U MG/KG 0.083 0.2 No
SD_Biota_All VW‐UXO16‐SDSW07 2003004 227839 VW‐UXO16‐SD07‐000H SD 7/20/2016 0 6 SVOA Nitrobenzene 0.2 U MG/KG 0.075 0.2 No
SD_Biota_All VW‐UXO16‐SDSW08 2003003 227708 VW‐UXO16‐SD08‐000H SD 7/19/2016 0 4 EXPLOSIVE 1,3,5‐Trinitrobenzene 0.2 U MG/KG 0.079 0.2 No
SD_Biota_All VW‐UXO16‐SDSW08 2003003 227708 VW‐UXO16‐SD08‐000H SD 7/19/2016 0 4 EXPLOSIVE 1,3‐Dinitrobenzene 0.2 U MG/KG 0.0634 0.2 No
SD_Biota_All VW‐UXO16‐SDSW08 2003003 227708 VW‐UXO16‐SD08‐000H SD 7/19/2016 0 4 EXPLOSIVE 2,4,6‐Trinitrotoluene 0.2 U MG/KG 0.083 0.2 No
SD_Biota_All VW‐UXO16‐SDSW08 2003003 227708 VW‐UXO16‐SD08‐000H SD 7/19/2016 0 4 EXPLOSIVE 2‐Amino‐4,6‐dinitrotoluene 0.2 U MG/KG 0.075 0.2 No
SD_Biota_All VW‐UXO16‐SDSW08 2003003 227708 VW‐UXO16‐SD08‐000H SD 7/19/2016 0 4 EXPLOSIVE 2‐Nitrotoluene 0.2 U MG/KG 0.066 0.2 No
SD_Biota_All VW‐UXO16‐SDSW08 2003003 227708 VW‐UXO16‐SD08‐000H SD 7/19/2016 0 4 EXPLOSIVE 3‐Nitrotoluene 0.2 U MG/KG 0.071 0.2 No
SD_Biota_All VW‐UXO16‐SDSW08 2003003 227708 VW‐UXO16‐SD08‐000H SD 7/19/2016 0 4 EXPLOSIVE 4‐Amino‐2,6‐dinitrotoluene 0.2 U MG/KG 0.075 0.2 No
SD_Biota_All VW‐UXO16‐SDSW08 2003003 227708 VW‐UXO16‐SD08‐000H SD 7/19/2016 0 4 EXPLOSIVE 4‐Nitrotoluene 0.2 U MG/KG 0.08 0.2 No
SD_Biota_All VW‐UXO16‐SDSW08 2003003 227708 VW‐UXO16‐SD08‐000H SD 7/19/2016 0 4 EXPLOSIVE HMX 0.2 U MG/KG 0.08 0.2 No
SD_Biota_All VW‐UXO16‐SDSW08 2003003 227708 VW‐UXO16‐SD08‐000H SD 7/19/2016 0 4 EXPLOSIVE Nitroglycerin 0.2 U MG/KG 0.085 0.2 No
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SD_Biota_All VW‐UXO16‐SDSW08 2003003 227708 VW‐UXO16‐SD08‐000H SD 7/19/2016 0 4 EXPLOSIVE Perchlorate 0.004 U MG/KG 0.002 0.004 No
SD_Biota_All VW‐UXO16‐SDSW08 2003003 227708 VW‐UXO16‐SD08‐000H SD 7/19/2016 0 4 EXPLOSIVE PETN 1 U MG/KG 0.45 1 No
SD_Biota_All VW‐UXO16‐SDSW08 2003003 227708 VW‐UXO16‐SD08‐000H SD 7/19/2016 0 4 EXPLOSIVE Picric Acid 0.12 U MG/KG 0.06 0.12 No
SD_Biota_All VW‐UXO16‐SDSW08 2003003 227708 VW‐UXO16‐SD08‐000H SD 7/19/2016 0 4 EXPLOSIVE RDX 0.2 U MG/KG 0.08 0.2 No
SD_Biota_All VW‐UXO16‐SDSW08 2003003 227708 VW‐UXO16‐SD08‐000H SD 7/19/2016 0 4 EXPLOSIVE Tetryl 0.2 U MG/KG 0.091 0.2 No
SD_Biota_All VW‐UXO16‐SDSW08 2003003 227708 VW‐UXO16‐SD08‐000H SD 7/19/2016 0 4 METAL Aluminum 1460 = MG/KG 2.3 4.6 Yes
SD_Biota_All VW‐UXO16‐SDSW08 2003003 227708 VW‐UXO16‐SD08‐000H SD 7/19/2016 0 4 METAL Antimony 1.8 = MG/KG 0.12 0.23 Yes
SD_Biota_All VW‐UXO16‐SDSW08 2003003 227708 VW‐UXO16‐SD08‐000H SD 7/19/2016 0 4 METAL Arsenic 11.4 = MG/KG 0.09 0.35 Yes
SD_Biota_All VW‐UXO16‐SDSW08 2003003 227708 VW‐UXO16‐SD08‐000H SD 7/19/2016 0 4 METAL Barium 6.4 = MG/KG 0.08 0.46 Yes
SD_Biota_All VW‐UXO16‐SDSW08 2003003 227708 VW‐UXO16‐SD08‐000H SD 7/19/2016 0 4 METAL Beryllium 0.23 U MG/KG 0.05 0.23 No
SD_Biota_All VW‐UXO16‐SDSW08 2003003 227708 VW‐UXO16‐SD08‐000H SD 7/19/2016 0 4 METAL Cadmium 0.092 U MG/KG 0.035 0.092 No
SD_Biota_All VW‐UXO16‐SDSW08 2003003 227708 VW‐UXO16‐SD08‐000H SD 7/19/2016 0 4 METAL Calcium 258000 = MG/KG 694 1160 Yes
SD_Biota_All VW‐UXO16‐SDSW08 2003003 227708 VW‐UXO16‐SD08‐000H SD 7/19/2016 0 4 METAL Chromium 4.3 = MG/KG 0.08 0.23 Yes
SD_Biota_All VW‐UXO16‐SDSW08 2003003 227708 VW‐UXO16‐SD08‐000H SD 7/19/2016 0 4 METAL Chromium (hexavalent) 0.46 U MG/KG 0.35 0.46 No
SD_Biota_All VW‐UXO16‐SDSW08 2003003 227708 VW‐UXO16‐SD08‐000H SD 7/19/2016 0 4 METAL Cobalt 0.59 = MG/KG 0.023 0.092 Yes
SD_Biota_All VW‐UXO16‐SDSW08 2003003 227708 VW‐UXO16‐SD08‐000H SD 7/19/2016 0 4 METAL Copper 3.7 J MG/KG 0.24 0.46 Yes
SD_Biota_All VW‐UXO16‐SDSW08 2003003 227708 VW‐UXO16‐SD08‐000H SD 7/19/2016 0 4 METAL Iron 3430 = MG/KG 4 4.6 Yes
SD_Biota_All VW‐UXO16‐SDSW08 2003003 227708 VW‐UXO16‐SD08‐000H SD 7/19/2016 0 4 METAL Lead 0.92 U MG/KG 0.29 0.92 No
SD_Biota_All VW‐UXO16‐SDSW08 2003003 227708 VW‐UXO16‐SD08‐000H SD 7/19/2016 0 4 METAL Magnesium 11200 = MG/KG 4 4.6 Yes
SD_Biota_All VW‐UXO16‐SDSW08 2003003 227708 VW‐UXO16‐SD08‐000H SD 7/19/2016 0 4 METAL Manganese 154 = MG/KG 0.15 0.46 Yes
SD_Biota_All VW‐UXO16‐SDSW08 2003003 227708 VW‐UXO16‐SD08‐000H SD 7/19/2016 0 4 METAL Nickel 0.77 J MG/KG 0.13 0.46 Yes
SD_Biota_All VW‐UXO16‐SDSW08 2003003 227708 VW‐UXO16‐SD08‐000H SD 7/19/2016 0 4 METAL Potassium 296 J MG/KG 46 58 Yes
SD_Biota_All VW‐UXO16‐SDSW08 2003003 227708 VW‐UXO16‐SD08‐000H SD 7/19/2016 0 4 METAL Selenium 0.16 J MG/KG 0.12 0.12 Yes
SD_Biota_All VW‐UXO16‐SDSW08 2003003 227708 VW‐UXO16‐SD08‐000H SD 7/19/2016 0 4 METAL Silver 0.028 J MG/KG 0.02 0.06 Yes
SD_Biota_All VW‐UXO16‐SDSW08 2003003 227708 VW‐UXO16‐SD08‐000H SD 7/19/2016 0 4 METAL Sodium 4530 = MG/KG 52 58 Yes
SD_Biota_All VW‐UXO16‐SDSW08 2003003 227708 VW‐UXO16‐SD08‐000H SD 7/19/2016 0 4 METAL Thallium 0.036 J MG/KG 0.02 0.06 Yes
SD_Biota_All VW‐UXO16‐SDSW08 2003003 227708 VW‐UXO16‐SD08‐000H SD 7/19/2016 0 4 METAL Vanadium 13.6 = MG/KG 0.12 0.46 Yes
SD_Biota_All VW‐UXO16‐SDSW08 2003003 227708 VW‐UXO16‐SD08‐000H SD 7/19/2016 0 4 METAL Zinc 2.2 J MG/KG 1.3 4.6 Yes
SD_Biota_All VW‐UXO16‐SDSW08 2003003 227708 VW‐UXO16‐SD08‐000H SD 7/19/2016 0 4 SVOA 2,4‐Dinitrotoluene 0.2 U MG/KG 0.083 0.2 No
SD_Biota_All VW‐UXO16‐SDSW08 2003003 227708 VW‐UXO16‐SD08‐000H SD 7/19/2016 0 4 SVOA 2,6‐Dinitrotoluene 0.2 U MG/KG 0.083 0.2 No
SD_Biota_All VW‐UXO16‐SDSW08 2003003 227708 VW‐UXO16‐SD08‐000H SD 7/19/2016 0 4 SVOA Nitrobenzene 0.2 U MG/KG 0.075 0.2 No
SD_Biota_All VW‐UXO16‐SDSW09 2002891 227711 VW‐UXO16‐SD09‐000H SD 7/19/2016 0 3 EXPLOSIVE 1,3,5‐Trinitrobenzene 0.2 U MG/KG 0.079 0.2 No
SD_Biota_All VW‐UXO16‐SDSW09 2002891 227711 VW‐UXO16‐SD09‐000H SD 7/19/2016 0 3 EXPLOSIVE 1,3‐Dinitrobenzene 0.2 U MG/KG 0.0634 0.2 No
SD_Biota_All VW‐UXO16‐SDSW09 2002891 227711 VW‐UXO16‐SD09‐000H SD 7/19/2016 0 3 EXPLOSIVE 2,4,6‐Trinitrotoluene 0.2 U MG/KG 0.083 0.2 No
SD_Biota_All VW‐UXO16‐SDSW09 2002891 227711 VW‐UXO16‐SD09‐000H SD 7/19/2016 0 3 EXPLOSIVE 2‐Amino‐4,6‐dinitrotoluene 0.2 U MG/KG 0.075 0.2 No
SD_Biota_All VW‐UXO16‐SDSW09 2002891 227711 VW‐UXO16‐SD09‐000H SD 7/19/2016 0 3 EXPLOSIVE 2‐Nitrotoluene 0.2 U MG/KG 0.066 0.2 No
SD_Biota_All VW‐UXO16‐SDSW09 2002891 227711 VW‐UXO16‐SD09‐000H SD 7/19/2016 0 3 EXPLOSIVE 3‐Nitrotoluene 0.2 U MG/KG 0.071 0.2 No
SD_Biota_All VW‐UXO16‐SDSW09 2002891 227711 VW‐UXO16‐SD09‐000H SD 7/19/2016 0 3 EXPLOSIVE 4‐Amino‐2,6‐dinitrotoluene 0.2 U MG/KG 0.075 0.2 No
SD_Biota_All VW‐UXO16‐SDSW09 2002891 227711 VW‐UXO16‐SD09‐000H SD 7/19/2016 0 3 EXPLOSIVE 4‐Nitrotoluene 0.2 U MG/KG 0.08 0.2 No
SD_Biota_All VW‐UXO16‐SDSW09 2002891 227711 VW‐UXO16‐SD09‐000H SD 7/19/2016 0 3 EXPLOSIVE HMX 0.2 U MG/KG 0.08 0.2 No
SD_Biota_All VW‐UXO16‐SDSW09 2002891 227711 VW‐UXO16‐SD09‐000H SD 7/19/2016 0 3 EXPLOSIVE Nitroglycerin 0.2 U MG/KG 0.085 0.2 No
SD_Biota_All VW‐UXO16‐SDSW09 2002891 227711 VW‐UXO16‐SD09‐000H SD 7/19/2016 0 3 EXPLOSIVE Perchlorate 0.004 U MG/KG 0.002 0.004 No
SD_Biota_All VW‐UXO16‐SDSW09 2002891 227711 VW‐UXO16‐SD09‐000H SD 7/19/2016 0 3 EXPLOSIVE PETN 1 U MG/KG 0.45 1 No
SD_Biota_All VW‐UXO16‐SDSW09 2002891 227711 VW‐UXO16‐SD09‐000H SD 7/19/2016 0 3 EXPLOSIVE Picric Acid 0.12 U MG/KG 0.06 0.12 No
SD_Biota_All VW‐UXO16‐SDSW09 2002891 227711 VW‐UXO16‐SD09‐000H SD 7/19/2016 0 3 EXPLOSIVE RDX 0.2 U MG/KG 0.08 0.2 No
SD_Biota_All VW‐UXO16‐SDSW09 2002891 227711 VW‐UXO16‐SD09‐000H SD 7/19/2016 0 3 EXPLOSIVE Tetryl 0.2 U MG/KG 0.091 0.2 No
SD_Biota_All VW‐UXO16‐SDSW09 2002891 227711 VW‐UXO16‐SD09‐000H SD 7/19/2016 0 3 METAL Aluminum 3790 = MG/KG 2.9 5.9 Yes
SD_Biota_All VW‐UXO16‐SDSW09 2002891 227711 VW‐UXO16‐SD09‐000H SD 7/19/2016 0 3 METAL Antimony 1.8 = MG/KG 0.15 0.29 Yes
SD_Biota_All VW‐UXO16‐SDSW09 2002891 227711 VW‐UXO16‐SD09‐000H SD 7/19/2016 0 3 METAL Arsenic 3.5 = MG/KG 0.12 0.44 Yes

PAGE 7 OF 21



Attachment 4
Data Used in the Human Health Risk Assessment  
UXO 16.1
Former NASD, Vieques, Puerto Rico

Sample Group Station ID Northing Easting Sample ID (1) Matrix
Date

Collected

Upper
Depth

(inches)

Lower
Depth

(inches)
Chemical 

Group Analyte Units
Detection

Limit
Reporting

Limit Detect
Result/

Qualifier
SD_Biota_All VW‐UXO16‐SDSW09 2002891 227711 VW‐UXO16‐SD09‐000H SD 7/19/2016 0 3 METAL Barium 11.6 = MG/KG 0.1 0.59 Yes
SD_Biota_All VW‐UXO16‐SDSW09 2002891 227711 VW‐UXO16‐SD09‐000H SD 7/19/2016 0 3 METAL Beryllium 0.29 U MG/KG 0.06 0.29 No
SD_Biota_All VW‐UXO16‐SDSW09 2002891 227711 VW‐UXO16‐SD09‐000H SD 7/19/2016 0 3 METAL Cadmium 0.12 U MG/KG 0.044 0.12 No
SD_Biota_All VW‐UXO16‐SDSW09 2002891 227711 VW‐UXO16‐SD09‐000H SD 7/19/2016 0 3 METAL Calcium 211000 = MG/KG 351 586 Yes
SD_Biota_All VW‐UXO16‐SDSW09 2002891 227711 VW‐UXO16‐SD09‐000H SD 7/19/2016 0 3 METAL Chromium 5.6 = MG/KG 0.1 0.29 Yes
SD_Biota_All VW‐UXO16‐SDSW09 2002891 227711 VW‐UXO16‐SD09‐000H SD 7/19/2016 0 3 METAL Chromium (hexavalent) 0.59 U MG/KG 0.44 0.59 No
SD_Biota_All VW‐UXO16‐SDSW09 2002891 227711 VW‐UXO16‐SD09‐000H SD 7/19/2016 0 3 METAL Cobalt 1 = MG/KG 0.029 0.12 Yes
SD_Biota_All VW‐UXO16‐SDSW09 2002891 227711 VW‐UXO16‐SD09‐000H SD 7/19/2016 0 3 METAL Copper 6.9 J MG/KG 0.31 0.59 Yes
SD_Biota_All VW‐UXO16‐SDSW09 2002891 227711 VW‐UXO16‐SD09‐000H SD 7/19/2016 0 3 METAL Iron 5490 = MG/KG 5.1 5.9 Yes
SD_Biota_All VW‐UXO16‐SDSW09 2002891 227711 VW‐UXO16‐SD09‐000H SD 7/19/2016 0 3 METAL Lead 1.2 U MG/KG 0.37 1.2 No
SD_Biota_All VW‐UXO16‐SDSW09 2002891 227711 VW‐UXO16‐SD09‐000H SD 7/19/2016 0 3 METAL Magnesium 9840 = MG/KG 5.1 5.9 Yes
SD_Biota_All VW‐UXO16‐SDSW09 2002891 227711 VW‐UXO16‐SD09‐000H SD 7/19/2016 0 3 METAL Manganese 99 = MG/KG 0.19 0.59 Yes
SD_Biota_All VW‐UXO16‐SDSW09 2002891 227711 VW‐UXO16‐SD09‐000H SD 7/19/2016 0 3 METAL Nickel 1.4 J MG/KG 0.16 0.59 Yes
SD_Biota_All VW‐UXO16‐SDSW09 2002891 227711 VW‐UXO16‐SD09‐000H SD 7/19/2016 0 3 METAL Potassium 805 = MG/KG 59 73 Yes
SD_Biota_All VW‐UXO16‐SDSW09 2002891 227711 VW‐UXO16‐SD09‐000H SD 7/19/2016 0 3 METAL Selenium 0.18 J MG/KG 0.15 0.15 Yes
SD_Biota_All VW‐UXO16‐SDSW09 2002891 227711 VW‐UXO16‐SD09‐000H SD 7/19/2016 0 3 METAL Silver 0.034 J MG/KG 0.03 0.07 Yes
SD_Biota_All VW‐UXO16‐SDSW09 2002891 227711 VW‐UXO16‐SD09‐000H SD 7/19/2016 0 3 METAL Sodium 7720 = MG/KG 329 366 Yes
SD_Biota_All VW‐UXO16‐SDSW09 2002891 227711 VW‐UXO16‐SD09‐000H SD 7/19/2016 0 3 METAL Thallium 0.037 J MG/KG 0.03 0.07 Yes
SD_Biota_All VW‐UXO16‐SDSW09 2002891 227711 VW‐UXO16‐SD09‐000H SD 7/19/2016 0 3 METAL Vanadium 19.6 = MG/KG 0.15 0.59 Yes
SD_Biota_All VW‐UXO16‐SDSW09 2002891 227711 VW‐UXO16‐SD09‐000H SD 7/19/2016 0 3 METAL Zinc 5.9 J MG/KG 1.7 5.9 Yes
SD_Biota_All VW‐UXO16‐SDSW09 2002891 227711 VW‐UXO16‐SD09‐000H SD 7/19/2016 0 3 SVOA 2,4‐Dinitrotoluene 0.2 U MG/KG 0.083 0.2 No
SD_Biota_All VW‐UXO16‐SDSW09 2002891 227711 VW‐UXO16‐SD09‐000H SD 7/19/2016 0 3 SVOA 2,6‐Dinitrotoluene 0.2 U MG/KG 0.083 0.2 No
SD_Biota_All VW‐UXO16‐SDSW09 2002891 227711 VW‐UXO16‐SD09‐000H SD 7/19/2016 0 3 SVOA Nitrobenzene 0.2 U MG/KG 0.075 0.2 No
SD_Biota_All VW‐UXO16‐SDSW10 2002930 227686 VW‐UXO16‐SD10‐000H SD 7/16/2016 0 4 EXPLOSIVE 1,3,5‐Trinitrobenzene 0.2 U MG/KG 0.079 0.2 No
SD_Biota_All VW‐UXO16‐SDSW10 2002930 227686 VW‐UXO16‐SD10‐000H SD 7/16/2016 0 4 EXPLOSIVE 1,3‐Dinitrobenzene 0.2 U MG/KG 0.0634 0.2 No
SD_Biota_All VW‐UXO16‐SDSW10 2002930 227686 VW‐UXO16‐SD10‐000H SD 7/16/2016 0 4 EXPLOSIVE 2,4,6‐Trinitrotoluene 0.2 U MG/KG 0.083 0.2 No
SD_Biota_All VW‐UXO16‐SDSW10 2002930 227686 VW‐UXO16‐SD10‐000H SD 7/16/2016 0 4 EXPLOSIVE 2‐Amino‐4,6‐dinitrotoluene 0.2 U MG/KG 0.075 0.2 No
SD_Biota_All VW‐UXO16‐SDSW10 2002930 227686 VW‐UXO16‐SD10‐000H SD 7/16/2016 0 4 EXPLOSIVE 2‐Nitrotoluene 0.2 U MG/KG 0.066 0.2 No
SD_Biota_All VW‐UXO16‐SDSW10 2002930 227686 VW‐UXO16‐SD10‐000H SD 7/16/2016 0 4 EXPLOSIVE 3‐Nitrotoluene 0.2 U MG/KG 0.071 0.2 No
SD_Biota_All VW‐UXO16‐SDSW10 2002930 227686 VW‐UXO16‐SD10‐000H SD 7/16/2016 0 4 EXPLOSIVE 4‐Amino‐2,6‐dinitrotoluene 0.2 U MG/KG 0.075 0.2 No
SD_Biota_All VW‐UXO16‐SDSW10 2002930 227686 VW‐UXO16‐SD10‐000H SD 7/16/2016 0 4 EXPLOSIVE 4‐Nitrotoluene 0.2 U MG/KG 0.08 0.2 No
SD_Biota_All VW‐UXO16‐SDSW10 2002930 227686 VW‐UXO16‐SD10‐000H SD 7/16/2016 0 4 EXPLOSIVE HMX 0.2 U MG/KG 0.08 0.2 No
SD_Biota_All VW‐UXO16‐SDSW10 2002930 227686 VW‐UXO16‐SD10‐000H SD 7/16/2016 0 4 EXPLOSIVE Nitroglycerin 0.2 U MG/KG 0.085 0.2 No
SD_Biota_All VW‐UXO16‐SDSW10 2002930 227686 VW‐UXO16‐SD10‐000H SD 7/16/2016 0 4 EXPLOSIVE Perchlorate 0.004 U MG/KG 0.002 0.004 No
SD_Biota_All VW‐UXO16‐SDSW10 2002930 227686 VW‐UXO16‐SD10‐000H SD 7/16/2016 0 4 EXPLOSIVE PETN 1 U MG/KG 0.45 1 No
SD_Biota_All VW‐UXO16‐SDSW10 2002930 227686 VW‐UXO16‐SD10‐000H SD 7/16/2016 0 4 EXPLOSIVE Picric Acid 0.12 U MG/KG 0.06 0.12 No
SD_Biota_All VW‐UXO16‐SDSW10 2002930 227686 VW‐UXO16‐SD10‐000H SD 7/16/2016 0 4 EXPLOSIVE RDX 0.2 U MG/KG 0.08 0.2 No
SD_Biota_All VW‐UXO16‐SDSW10 2002930 227686 VW‐UXO16‐SD10‐000H SD 7/16/2016 0 4 EXPLOSIVE Tetryl 0.2 U MG/KG 0.091 0.2 No
SD_Biota_All VW‐UXO16‐SDSW10 2002930 227686 VW‐UXO16‐SD10‐000H SD 7/16/2016 0 4 METAL Aluminum 1520 J MG/KG 2.7 5.5 Yes
SD_Biota_All VW‐UXO16‐SDSW10 2002930 227686 VW‐UXO16‐SD10‐000H SD 7/16/2016 0 4 METAL Antimony 1.2 = MG/KG 0.14 0.28 Yes
SD_Biota_All VW‐UXO16‐SDSW10 2002930 227686 VW‐UXO16‐SD10‐000H SD 7/16/2016 0 4 METAL Arsenic 6.8 = MG/KG 0.11 0.42 Yes
SD_Biota_All VW‐UXO16‐SDSW10 2002930 227686 VW‐UXO16‐SD10‐000H SD 7/16/2016 0 4 METAL Barium 5.5 = MG/KG 0.1 0.55 Yes
SD_Biota_All VW‐UXO16‐SDSW10 2002930 227686 VW‐UXO16‐SD10‐000H SD 7/16/2016 0 4 METAL Beryllium 0.28 U MG/KG 0.06 0.28 No
SD_Biota_All VW‐UXO16‐SDSW10 2002930 227686 VW‐UXO16‐SD10‐000H SD 7/16/2016 0 4 METAL Cadmium 0.11 U MG/KG 0.042 0.11 No
SD_Biota_All VW‐UXO16‐SDSW10 2002930 227686 VW‐UXO16‐SD10‐000H SD 7/16/2016 0 4 METAL Calcium 204000 = MG/KG 332 554 Yes
SD_Biota_All VW‐UXO16‐SDSW10 2002930 227686 VW‐UXO16‐SD10‐000H SD 7/16/2016 0 4 METAL Chromium 4.3 = MG/KG 0.1 0.28 Yes
SD_Biota_All VW‐UXO16‐SDSW10 2002930 227686 VW‐UXO16‐SD10‐000H SD 7/16/2016 0 4 METAL Cobalt 0.53 = MG/KG 0.028 0.11 Yes
SD_Biota_All VW‐UXO16‐SDSW10 2002930 227686 VW‐UXO16‐SD10‐000H SD 7/16/2016 0 4 METAL Copper 4.2 J MG/KG 0.3 0.57 Yes
SD_Biota_All VW‐UXO16‐SDSW10 2002930 227686 VW‐UXO16‐SD10‐000H SD 7/16/2016 0 4 METAL Iron 2690 = MG/KG 4.8 5.5 Yes
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SD_Biota_All VW‐UXO16‐SDSW10 2002930 227686 VW‐UXO16‐SD10‐000H SD 7/16/2016 0 4 METAL Lead 1.1 U MG/KG 0.35 1.1 No
SD_Biota_All VW‐UXO16‐SDSW10 2002930 227686 VW‐UXO16‐SD10‐000H SD 7/16/2016 0 4 METAL Magnesium 8450 J MG/KG 4.8 5.5 Yes
SD_Biota_All VW‐UXO16‐SDSW10 2002930 227686 VW‐UXO16‐SD10‐000H SD 7/16/2016 0 4 METAL Manganese 52.4 J MG/KG 0.19 0.57 Yes
SD_Biota_All VW‐UXO16‐SDSW10 2002930 227686 VW‐UXO16‐SD10‐000H SD 7/16/2016 0 4 METAL Nickel 0.6 J MG/KG 0.15 0.55 Yes
SD_Biota_All VW‐UXO16‐SDSW10 2002930 227686 VW‐UXO16‐SD10‐000H SD 7/16/2016 0 4 METAL Potassium 388 J MG/KG 55 69 Yes
SD_Biota_All VW‐UXO16‐SDSW10 2002930 227686 VW‐UXO16‐SD10‐000H SD 7/16/2016 0 4 METAL Selenium 0.19 J MG/KG 0.14 0.14 Yes
SD_Biota_All VW‐UXO16‐SDSW10 2002930 227686 VW‐UXO16‐SD10‐000H SD 7/16/2016 0 4 METAL Silver 0.07 U MG/KG 0.03 0.07 No
SD_Biota_All VW‐UXO16‐SDSW10 2002930 227686 VW‐UXO16‐SD10‐000H SD 7/16/2016 0 4 METAL Sodium 6370 J MG/KG 62 69 Yes
SD_Biota_All VW‐UXO16‐SDSW10 2002930 227686 VW‐UXO16‐SD10‐000H SD 7/16/2016 0 4 METAL Thallium 0.057 J MG/KG 0.03 0.07 Yes
SD_Biota_All VW‐UXO16‐SDSW10 2002930 227686 VW‐UXO16‐SD10‐000H SD 7/16/2016 0 4 METAL Vanadium 10.8 = MG/KG 0.14 0.55 Yes
SD_Biota_All VW‐UXO16‐SDSW10 2002930 227686 VW‐UXO16‐SD10‐000H SD 7/16/2016 0 4 METAL Zinc 2.1 J‐ MG/KG 1.6 5.5 Yes
SD_Biota_All VW‐UXO16‐SDSW10 2002930 227686 VW‐UXO16‐SD10‐000H SD 7/16/2016 0 4 SVOA 2,4‐Dinitrotoluene 0.2 U MG/KG 0.083 0.2 No
SD_Biota_All VW‐UXO16‐SDSW10 2002930 227686 VW‐UXO16‐SD10‐000H SD 7/16/2016 0 4 SVOA 2,6‐Dinitrotoluene 0.2 U MG/KG 0.083 0.2 No
SD_Biota_All VW‐UXO16‐SDSW10 2002930 227686 VW‐UXO16‐SD10‐000H SD 7/16/2016 0 4 SVOA Nitrobenzene 0.2 U MG/KG 0.075 0.2 No
SD_Biota_All VW‐UXO16‐SDSW11 2003094 227549 VW‐UXO16‐SD11‐000H SD 7/19/2016 0 6 EXPLOSIVE 1,3,5‐Trinitrobenzene 0.2 U MG/KG 0.079 0.2 No
SD_Biota_All VW‐UXO16‐SDSW11 2003094 227549 VW‐UXO16‐SD11‐000H SD 7/19/2016 0 6 EXPLOSIVE 1,3‐Dinitrobenzene 0.2 U MG/KG 0.0634 0.2 No
SD_Biota_All VW‐UXO16‐SDSW11 2003094 227549 VW‐UXO16‐SD11‐000H SD 7/19/2016 0 6 EXPLOSIVE 2,4,6‐Trinitrotoluene 0.2 U MG/KG 0.083 0.2 No
SD_Biota_All VW‐UXO16‐SDSW11 2003094 227549 VW‐UXO16‐SD11‐000H SD 7/19/2016 0 6 EXPLOSIVE 2‐Amino‐4,6‐dinitrotoluene 0.2 U MG/KG 0.075 0.2 No
SD_Biota_All VW‐UXO16‐SDSW11 2003094 227549 VW‐UXO16‐SD11‐000H SD 7/19/2016 0 6 EXPLOSIVE 2‐Nitrotoluene 0.2 U MG/KG 0.066 0.2 No
SD_Biota_All VW‐UXO16‐SDSW11 2003094 227549 VW‐UXO16‐SD11‐000H SD 7/19/2016 0 6 EXPLOSIVE 3‐Nitrotoluene 0.2 U MG/KG 0.071 0.2 No
SD_Biota_All VW‐UXO16‐SDSW11 2003094 227549 VW‐UXO16‐SD11‐000H SD 7/19/2016 0 6 EXPLOSIVE 4‐Amino‐2,6‐dinitrotoluene 0.2 U MG/KG 0.075 0.2 No
SD_Biota_All VW‐UXO16‐SDSW11 2003094 227549 VW‐UXO16‐SD11‐000H SD 7/19/2016 0 6 EXPLOSIVE 4‐Nitrotoluene 0.2 U MG/KG 0.08 0.2 No
SD_Biota_All VW‐UXO16‐SDSW11 2003094 227549 VW‐UXO16‐SD11‐000H SD 7/19/2016 0 6 EXPLOSIVE HMX 0.2 U MG/KG 0.08 0.2 No
SD_Biota_All VW‐UXO16‐SDSW11 2003094 227549 VW‐UXO16‐SD11‐000H SD 7/19/2016 0 6 EXPLOSIVE Nitroglycerin 0.2 U MG/KG 0.085 0.2 No
SD_Biota_All VW‐UXO16‐SDSW11 2003094 227549 VW‐UXO16‐SD11‐000H SD 7/19/2016 0 6 EXPLOSIVE Perchlorate 0.004 U MG/KG 0.002 0.004 No
SD_Biota_All VW‐UXO16‐SDSW11 2003094 227549 VW‐UXO16‐SD11‐000H SD 7/19/2016 0 6 EXPLOSIVE PETN 1 U MG/KG 0.45 1 No
SD_Biota_All VW‐UXO16‐SDSW11 2003094 227549 VW‐UXO16‐SD11‐000H SD 7/19/2016 0 6 EXPLOSIVE Picric Acid 0.12 U MG/KG 0.06 0.12 No
SD_Biota_All VW‐UXO16‐SDSW11 2003094 227549 VW‐UXO16‐SD11‐000H SD 7/19/2016 0 6 EXPLOSIVE RDX 0.2 U MG/KG 0.08 0.2 No
SD_Biota_All VW‐UXO16‐SDSW11 2003094 227549 VW‐UXO16‐SD11‐000H SD 7/19/2016 0 6 EXPLOSIVE Tetryl 0.2 U MG/KG 0.091 0.2 No
SD_Biota_All VW‐UXO16‐SDSW11 2003094 227549 VW‐UXO16‐SD11‐000H SD 7/19/2016 0 6 METAL Aluminum 1750 = MG/KG 2.6 5.3 Yes
SD_Biota_All VW‐UXO16‐SDSW11 2003094 227549 VW‐UXO16‐SD11‐000H SD 7/19/2016 0 6 METAL Antimony 1.7 = MG/KG 0.13 0.26 Yes
SD_Biota_All VW‐UXO16‐SDSW11 2003094 227549 VW‐UXO16‐SD11‐000H SD 7/19/2016 0 6 METAL Arsenic 5.8 = MG/KG 0.11 0.4 Yes
SD_Biota_All VW‐UXO16‐SDSW11 2003094 227549 VW‐UXO16‐SD11‐000H SD 7/19/2016 0 6 METAL Barium 8.2 = MG/KG 0.09 0.53 Yes
SD_Biota_All VW‐UXO16‐SDSW11 2003094 227549 VW‐UXO16‐SD11‐000H SD 7/19/2016 0 6 METAL Beryllium 0.26 U MG/KG 0.05 0.26 No
SD_Biota_All VW‐UXO16‐SDSW11 2003094 227549 VW‐UXO16‐SD11‐000H SD 7/19/2016 0 6 METAL Cadmium 0.11 U MG/KG 0.04 0.11 No
SD_Biota_All VW‐UXO16‐SDSW11 2003094 227549 VW‐UXO16‐SD11‐000H SD 7/19/2016 0 6 METAL Calcium 171000 = MG/KG 316 527 Yes
SD_Biota_All VW‐UXO16‐SDSW11 2003094 227549 VW‐UXO16‐SD11‐000H SD 7/19/2016 0 6 METAL Chromium 3.8 = MG/KG 0.09 0.26 Yes
SD_Biota_All VW‐UXO16‐SDSW11 2003094 227549 VW‐UXO16‐SD11‐000H SD 7/19/2016 0 6 METAL Chromium (hexavalent) 0.53 U MG/KG 0.4 0.53 No
SD_Biota_All VW‐UXO16‐SDSW11 2003094 227549 VW‐UXO16‐SD11‐000H SD 7/19/2016 0 6 METAL Cobalt 0.59 = MG/KG 0.026 0.11 Yes
SD_Biota_All VW‐UXO16‐SDSW11 2003094 227549 VW‐UXO16‐SD11‐000H SD 7/19/2016 0 6 METAL Copper 3.6 J MG/KG 0.28 0.53 Yes
SD_Biota_All VW‐UXO16‐SDSW11 2003094 227549 VW‐UXO16‐SD11‐000H SD 7/19/2016 0 6 METAL Iron 3530 = MG/KG 4.6 5.3 Yes
SD_Biota_All VW‐UXO16‐SDSW11 2003094 227549 VW‐UXO16‐SD11‐000H SD 7/19/2016 0 6 METAL Lead 1.1 U MG/KG 0.33 1.1 No
SD_Biota_All VW‐UXO16‐SDSW11 2003094 227549 VW‐UXO16‐SD11‐000H SD 7/19/2016 0 6 METAL Magnesium 8520 = MG/KG 4.6 5.3 Yes
SD_Biota_All VW‐UXO16‐SDSW11 2003094 227549 VW‐UXO16‐SD11‐000H SD 7/19/2016 0 6 METAL Manganese 89.7 = MG/KG 0.17 0.53 Yes
SD_Biota_All VW‐UXO16‐SDSW11 2003094 227549 VW‐UXO16‐SD11‐000H SD 7/19/2016 0 6 METAL Nickel 0.65 J MG/KG 0.14 0.53 Yes
SD_Biota_All VW‐UXO16‐SDSW11 2003094 227549 VW‐UXO16‐SD11‐000H SD 7/19/2016 0 6 METAL Potassium 408 = MG/KG 53 66 Yes
SD_Biota_All VW‐UXO16‐SDSW11 2003094 227549 VW‐UXO16‐SD11‐000H SD 7/19/2016 0 6 METAL Selenium 0.18 J MG/KG 0.13 0.13 Yes
SD_Biota_All VW‐UXO16‐SDSW11 2003094 227549 VW‐UXO16‐SD11‐000H SD 7/19/2016 0 6 METAL Silver 0.034 J MG/KG 0.03 0.07 Yes
SD_Biota_All VW‐UXO16‐SDSW11 2003094 227549 VW‐UXO16‐SD11‐000H SD 7/19/2016 0 6 METAL Sodium 5180 = MG/KG 59 66 Yes
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SD_Biota_All VW‐UXO16‐SDSW11 2003094 227549 VW‐UXO16‐SD11‐000H SD 7/19/2016 0 6 METAL Thallium 0.082 J MG/KG 0.03 0.07 Yes
SD_Biota_All VW‐UXO16‐SDSW11 2003094 227549 VW‐UXO16‐SD11‐000H SD 7/19/2016 0 6 METAL Vanadium 14.5 = MG/KG 0.13 0.53 Yes
SD_Biota_All VW‐UXO16‐SDSW11 2003094 227549 VW‐UXO16‐SD11‐000H SD 7/19/2016 0 6 METAL Zinc 2.6 J MG/KG 1.5 5.3 Yes
SD_Biota_All VW‐UXO16‐SDSW11 2003094 227549 VW‐UXO16‐SD11‐000H SD 7/19/2016 0 6 SVOA 2,4‐Dinitrotoluene 0.2 U MG/KG 0.083 0.2 No
SD_Biota_All VW‐UXO16‐SDSW11 2003094 227549 VW‐UXO16‐SD11‐000H SD 7/19/2016 0 6 SVOA 2,6‐Dinitrotoluene 0.2 U MG/KG 0.083 0.2 No
SD_Biota_All VW‐UXO16‐SDSW11 2003094 227549 VW‐UXO16‐SD11‐000H SD 7/19/2016 0 6 SVOA Nitrobenzene 0.2 U MG/KG 0.075 0.2 No
SD_Biota_All VW‐UXO16‐SDSW12 2003191 227537 VW‐UXO16‐SD12‐000H SD 7/20/2016 0 6 EXPLOSIVE 1,3,5‐Trinitrobenzene 0.2 U MG/KG 0.079 0.2 No
SD_Biota_All VW‐UXO16‐SDSW12 2003191 227537 VW‐UXO16‐SD12‐000H SD 7/20/2016 0 6 EXPLOSIVE 1,3‐Dinitrobenzene 0.2 U MG/KG 0.0634 0.2 No
SD_Biota_All VW‐UXO16‐SDSW12 2003191 227537 VW‐UXO16‐SD12‐000H SD 7/20/2016 0 6 EXPLOSIVE 2,4,6‐Trinitrotoluene 0.2 U MG/KG 0.083 0.2 No
SD_Biota_All VW‐UXO16‐SDSW12 2003191 227537 VW‐UXO16‐SD12‐000H SD 7/20/2016 0 6 EXPLOSIVE 2‐Amino‐4,6‐dinitrotoluene 0.2 U MG/KG 0.075 0.2 No
SD_Biota_All VW‐UXO16‐SDSW12 2003191 227537 VW‐UXO16‐SD12‐000H SD 7/20/2016 0 6 EXPLOSIVE 2‐Nitrotoluene 0.2 U MG/KG 0.066 0.2 No
SD_Biota_All VW‐UXO16‐SDSW12 2003191 227537 VW‐UXO16‐SD12‐000H SD 7/20/2016 0 6 EXPLOSIVE 3‐Nitrotoluene 0.2 U MG/KG 0.071 0.2 No
SD_Biota_All VW‐UXO16‐SDSW12 2003191 227537 VW‐UXO16‐SD12‐000H SD 7/20/2016 0 6 EXPLOSIVE 4‐Amino‐2,6‐dinitrotoluene 0.2 U MG/KG 0.075 0.2 No
SD_Biota_All VW‐UXO16‐SDSW12 2003191 227537 VW‐UXO16‐SD12‐000H SD 7/20/2016 0 6 EXPLOSIVE 4‐Nitrotoluene 0.2 U MG/KG 0.08 0.2 No
SD_Biota_All VW‐UXO16‐SDSW12 2003191 227537 VW‐UXO16‐SD12‐000H SD 7/20/2016 0 6 EXPLOSIVE HMX 0.2 U MG/KG 0.08 0.2 No
SD_Biota_All VW‐UXO16‐SDSW12 2003191 227537 VW‐UXO16‐SD12‐000H SD 7/20/2016 0 6 EXPLOSIVE Nitroglycerin 0.2 U MG/KG 0.085 0.2 No
SD_Biota_All VW‐UXO16‐SDSW12 2003191 227537 VW‐UXO16‐SD12‐000H SD 7/20/2016 0 6 EXPLOSIVE Perchlorate 0.004 U MG/KG 0.002 0.004 No
SD_Biota_All VW‐UXO16‐SDSW12 2003191 227537 VW‐UXO16‐SD12‐000H SD 7/20/2016 0 6 EXPLOSIVE PETN 1 U MG/KG 0.45 1 No
SD_Biota_All VW‐UXO16‐SDSW12 2003191 227537 VW‐UXO16‐SD12‐000H SD 7/20/2016 0 6 EXPLOSIVE Picric Acid 0.12 U MG/KG 0.06 0.12 No
SD_Biota_All VW‐UXO16‐SDSW12 2003191 227537 VW‐UXO16‐SD12‐000H SD 7/20/2016 0 6 EXPLOSIVE RDX 0.2 U MG/KG 0.08 0.2 No
SD_Biota_All VW‐UXO16‐SDSW12 2003191 227537 VW‐UXO16‐SD12‐000H SD 7/20/2016 0 6 EXPLOSIVE Tetryl 0.2 U MG/KG 0.091 0.2 No
SD_Biota_All VW‐UXO16‐SDSW12 2003191 227537 VW‐UXO16‐SD12‐000H SD 7/20/2016 0 6 METAL Aluminum 1170 = MG/KG 2.3 4.7 Yes
SD_Biota_All VW‐UXO16‐SDSW12 2003191 227537 VW‐UXO16‐SD12‐000H SD 7/20/2016 0 6 METAL Antimony 0.24 U MG/KG 0.12 0.24 No
SD_Biota_All VW‐UXO16‐SDSW12 2003191 227537 VW‐UXO16‐SD12‐000H SD 7/20/2016 0 6 METAL Arsenic 6 = MG/KG 0.09 0.35 Yes
SD_Biota_All VW‐UXO16‐SDSW12 2003191 227537 VW‐UXO16‐SD12‐000H SD 7/20/2016 0 6 METAL Barium 4.1 = MG/KG 0.08 0.47 Yes
SD_Biota_All VW‐UXO16‐SDSW12 2003191 227537 VW‐UXO16‐SD12‐000H SD 7/20/2016 0 6 METAL Beryllium 0.24 U MG/KG 0.05 0.24 No
SD_Biota_All VW‐UXO16‐SDSW12 2003191 227537 VW‐UXO16‐SD12‐000H SD 7/20/2016 0 6 METAL Cadmium 0.094 U MG/KG 0.035 0.094 No
SD_Biota_All VW‐UXO16‐SDSW12 2003191 227537 VW‐UXO16‐SD12‐000H SD 7/20/2016 0 6 METAL Calcium 150000 = MG/KG 282 470 Yes
SD_Biota_All VW‐UXO16‐SDSW12 2003191 227537 VW‐UXO16‐SD12‐000H SD 7/20/2016 0 6 METAL Chromium 2.9 = MG/KG 0.08 0.24 Yes
SD_Biota_All VW‐UXO16‐SDSW12 2003191 227537 VW‐UXO16‐SD12‐000H SD 7/20/2016 0 6 METAL Chromium (hexavalent) 0.47 U MG/KG 0.35 0.47 No
SD_Biota_All VW‐UXO16‐SDSW12 2003191 227537 VW‐UXO16‐SD12‐000H SD 7/20/2016 0 6 METAL Cobalt 0.47 = MG/KG 0.024 0.094 Yes
SD_Biota_All VW‐UXO16‐SDSW12 2003191 227537 VW‐UXO16‐SD12‐000H SD 7/20/2016 0 6 METAL Copper 3.2 J MG/KG 0.25 0.47 Yes
SD_Biota_All VW‐UXO16‐SDSW12 2003191 227537 VW‐UXO16‐SD12‐000H SD 7/20/2016 0 6 METAL Iron 2760 = MG/KG 4.1 4.7 Yes
SD_Biota_All VW‐UXO16‐SDSW12 2003191 227537 VW‐UXO16‐SD12‐000H SD 7/20/2016 0 6 METAL Lead 0.94 U MG/KG 0.29 0.94 No
SD_Biota_All VW‐UXO16‐SDSW12 2003191 227537 VW‐UXO16‐SD12‐000H SD 7/20/2016 0 6 METAL Magnesium 8100 = MG/KG 4.1 4.7 Yes
SD_Biota_All VW‐UXO16‐SDSW12 2003191 227537 VW‐UXO16‐SD12‐000H SD 7/20/2016 0 6 METAL Manganese 58.8 = MG/KG 0.15 0.47 Yes
SD_Biota_All VW‐UXO16‐SDSW12 2003191 227537 VW‐UXO16‐SD12‐000H SD 7/20/2016 0 6 METAL Nickel 0.53 J MG/KG 0.13 0.47 Yes
SD_Biota_All VW‐UXO16‐SDSW12 2003191 227537 VW‐UXO16‐SD12‐000H SD 7/20/2016 0 6 METAL Potassium 274 J MG/KG 47 59 Yes
SD_Biota_All VW‐UXO16‐SDSW12 2003191 227537 VW‐UXO16‐SD12‐000H SD 7/20/2016 0 6 METAL Selenium 0.12 U MG/KG 0.12 0.12 No
SD_Biota_All VW‐UXO16‐SDSW12 2003191 227537 VW‐UXO16‐SD12‐000H SD 7/20/2016 0 6 METAL Silver 0.06 U MG/KG 0.02 0.06 No
SD_Biota_All VW‐UXO16‐SDSW12 2003191 227537 VW‐UXO16‐SD12‐000H SD 7/20/2016 0 6 METAL Sodium 4140 = MG/KG 53 59 Yes
SD_Biota_All VW‐UXO16‐SDSW12 2003191 227537 VW‐UXO16‐SD12‐000H SD 7/20/2016 0 6 METAL Thallium 0.06 U MG/KG 0.02 0.06 No
SD_Biota_All VW‐UXO16‐SDSW12 2003191 227537 VW‐UXO16‐SD12‐000H SD 7/20/2016 0 6 METAL Vanadium 11.2 = MG/KG 0.12 0.47 Yes
SD_Biota_All VW‐UXO16‐SDSW12 2003191 227537 VW‐UXO16‐SD12‐000H SD 7/20/2016 0 6 METAL Zinc 2.5 J MG/KG 1.4 4.7 Yes
SD_Biota_All VW‐UXO16‐SDSW12 2003191 227537 VW‐UXO16‐SD12‐000H SD 7/20/2016 0 6 SVOA 2,4‐Dinitrotoluene 0.2 U MG/KG 0.083 0.2 No
SD_Biota_All VW‐UXO16‐SDSW12 2003191 227537 VW‐UXO16‐SD12‐000H SD 7/20/2016 0 6 SVOA 2,6‐Dinitrotoluene 0.2 U MG/KG 0.083 0.2 No
SD_Biota_All VW‐UXO16‐SDSW12 2003191 227537 VW‐UXO16‐SD12‐000H SD 7/20/2016 0 6 SVOA Nitrobenzene 0.2 U MG/KG 0.075 0.2 No
SD_Biota_All VW‐UXO16‐SDSW13 2003099 227255 VW‐UXO16‐SD13‐000H SD 7/19/2016 0 6 EXPLOSIVE 1,3,5‐Trinitrobenzene 0.2 U MG/KG 0.079 0.2 No
SD_Biota_All VW‐UXO16‐SDSW13 2003099 227255 VW‐UXO16‐SD13‐000H SD 7/19/2016 0 6 EXPLOSIVE 1,3‐Dinitrobenzene 0.2 U MG/KG 0.0634 0.2 No
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SD_Biota_All VW‐UXO16‐SDSW13 2003099 227255 VW‐UXO16‐SD13‐000H SD 7/19/2016 0 6 EXPLOSIVE 2,4,6‐Trinitrotoluene 0.2 U MG/KG 0.083 0.2 No
SD_Biota_All VW‐UXO16‐SDSW13 2003099 227255 VW‐UXO16‐SD13‐000H SD 7/19/2016 0 6 EXPLOSIVE 2‐Amino‐4,6‐dinitrotoluene 0.2 U MG/KG 0.075 0.2 No
SD_Biota_All VW‐UXO16‐SDSW13 2003099 227255 VW‐UXO16‐SD13‐000H SD 7/19/2016 0 6 EXPLOSIVE 2‐Nitrotoluene 0.2 U MG/KG 0.066 0.2 No
SD_Biota_All VW‐UXO16‐SDSW13 2003099 227255 VW‐UXO16‐SD13‐000H SD 7/19/2016 0 6 EXPLOSIVE 3‐Nitrotoluene 0.2 U MG/KG 0.071 0.2 No
SD_Biota_All VW‐UXO16‐SDSW13 2003099 227255 VW‐UXO16‐SD13‐000H SD 7/19/2016 0 6 EXPLOSIVE 4‐Amino‐2,6‐dinitrotoluene 0.2 U MG/KG 0.075 0.2 No
SD_Biota_All VW‐UXO16‐SDSW13 2003099 227255 VW‐UXO16‐SD13‐000H SD 7/19/2016 0 6 EXPLOSIVE 4‐Nitrotoluene 0.2 U MG/KG 0.08 0.2 No
SD_Biota_All VW‐UXO16‐SDSW13 2003099 227255 VW‐UXO16‐SD13‐000H SD 7/19/2016 0 6 EXPLOSIVE HMX 0.2 U MG/KG 0.08 0.2 No
SD_Biota_All VW‐UXO16‐SDSW13 2003099 227255 VW‐UXO16‐SD13‐000H SD 7/19/2016 0 6 EXPLOSIVE Nitroglycerin 0.2 U MG/KG 0.085 0.2 No
SD_Biota_All VW‐UXO16‐SDSW13 2003099 227255 VW‐UXO16‐SD13‐000H SD 7/19/2016 0 6 EXPLOSIVE Perchlorate 0.004 U MG/KG 0.002 0.004 No
SD_Biota_All VW‐UXO16‐SDSW13 2003099 227255 VW‐UXO16‐SD13‐000H SD 7/19/2016 0 6 EXPLOSIVE PETN 1 U MG/KG 0.45 1 No
SD_Biota_All VW‐UXO16‐SDSW13 2003099 227255 VW‐UXO16‐SD13‐000H SD 7/19/2016 0 6 EXPLOSIVE Picric Acid 0.12 U MG/KG 0.06 0.12 No
SD_Biota_All VW‐UXO16‐SDSW13 2003099 227255 VW‐UXO16‐SD13‐000H SD 7/19/2016 0 6 EXPLOSIVE RDX 0.2 U MG/KG 0.08 0.2 No
SD_Biota_All VW‐UXO16‐SDSW13 2003099 227255 VW‐UXO16‐SD13‐000H SD 7/19/2016 0 6 EXPLOSIVE Tetryl 0.2 U MG/KG 0.091 0.2 No
SD_Biota_All VW‐UXO16‐SDSW13 2003099 227255 VW‐UXO16‐SD13‐000H SD 7/19/2016 0 6 METAL Aluminum 2390 = MG/KG 3.4 6.8 Yes
SD_Biota_All VW‐UXO16‐SDSW13 2003099 227255 VW‐UXO16‐SD13‐000H SD 7/19/2016 0 6 METAL Antimony 1.9 = MG/KG 0.17 0.34 Yes
SD_Biota_All VW‐UXO16‐SDSW13 2003099 227255 VW‐UXO16‐SD13‐000H SD 7/19/2016 0 6 METAL Arsenic 3.9 = MG/KG 0.14 0.51 Yes
SD_Biota_All VW‐UXO16‐SDSW13 2003099 227255 VW‐UXO16‐SD13‐000H SD 7/19/2016 0 6 METAL Barium 7.8 = MG/KG 0.12 0.68 Yes
SD_Biota_All VW‐UXO16‐SDSW13 2003099 227255 VW‐UXO16‐SD13‐000H SD 7/19/2016 0 6 METAL Beryllium 0.34 U MG/KG 0.07 0.34 No
SD_Biota_All VW‐UXO16‐SDSW13 2003099 227255 VW‐UXO16‐SD13‐000H SD 7/19/2016 0 6 METAL Cadmium 0.14 U MG/KG 0.051 0.14 No
SD_Biota_All VW‐UXO16‐SDSW13 2003099 227255 VW‐UXO16‐SD13‐000H SD 7/19/2016 0 6 METAL Calcium 211000 = MG/KG 409 681 Yes
SD_Biota_All VW‐UXO16‐SDSW13 2003099 227255 VW‐UXO16‐SD13‐000H SD 7/19/2016 0 6 METAL Chromium 6.3 = MG/KG 0.12 0.34 Yes
SD_Biota_All VW‐UXO16‐SDSW13 2003099 227255 VW‐UXO16‐SD13‐000H SD 7/19/2016 0 6 METAL Chromium (hexavalent) 0.68 U MG/KG 0.51 0.68 No
SD_Biota_All VW‐UXO16‐SDSW13 2003099 227255 VW‐UXO16‐SD13‐000H SD 7/19/2016 0 6 METAL Cobalt 0.61 = MG/KG 0.034 0.14 Yes
SD_Biota_All VW‐UXO16‐SDSW13 2003099 227255 VW‐UXO16‐SD13‐000H SD 7/19/2016 0 6 METAL Copper 5.5 J MG/KG 0.36 0.68 Yes
SD_Biota_All VW‐UXO16‐SDSW13 2003099 227255 VW‐UXO16‐SD13‐000H SD 7/19/2016 0 6 METAL Iron 3710 = MG/KG 6 6.8 Yes
SD_Biota_All VW‐UXO16‐SDSW13 2003099 227255 VW‐UXO16‐SD13‐000H SD 7/19/2016 0 6 METAL Lead 1.4 U MG/KG 0.43 1.4 No
SD_Biota_All VW‐UXO16‐SDSW13 2003099 227255 VW‐UXO16‐SD13‐000H SD 7/19/2016 0 6 METAL Magnesium 11600 = MG/KG 6 6.8 Yes
SD_Biota_All VW‐UXO16‐SDSW13 2003099 227255 VW‐UXO16‐SD13‐000H SD 7/19/2016 0 6 METAL Manganese 65.4 = MG/KG 0.22 0.68 Yes
SD_Biota_All VW‐UXO16‐SDSW13 2003099 227255 VW‐UXO16‐SD13‐000H SD 7/19/2016 0 6 METAL Nickel 1.2 J MG/KG 0.19 0.68 Yes
SD_Biota_All VW‐UXO16‐SDSW13 2003099 227255 VW‐UXO16‐SD13‐000H SD 7/19/2016 0 6 METAL Potassium 693 = MG/KG 68 85 Yes
SD_Biota_All VW‐UXO16‐SDSW13 2003099 227255 VW‐UXO16‐SD13‐000H SD 7/19/2016 0 6 METAL Selenium 0.22 J MG/KG 0.17 0.17 Yes
SD_Biota_All VW‐UXO16‐SDSW13 2003099 227255 VW‐UXO16‐SD13‐000H SD 7/19/2016 0 6 METAL Silver 0.043 J MG/KG 0.03 0.09 Yes
SD_Biota_All VW‐UXO16‐SDSW13 2003099 227255 VW‐UXO16‐SD13‐000H SD 7/19/2016 0 6 METAL Sodium 10600 = MG/KG 383 426 Yes
SD_Biota_All VW‐UXO16‐SDSW13 2003099 227255 VW‐UXO16‐SD13‐000H SD 7/19/2016 0 6 METAL Thallium 0.051 J MG/KG 0.03 0.09 Yes
SD_Biota_All VW‐UXO16‐SDSW13 2003099 227255 VW‐UXO16‐SD13‐000H SD 7/19/2016 0 6 METAL Vanadium 15.7 = MG/KG 0.17 0.68 Yes
SD_Biota_All VW‐UXO16‐SDSW13 2003099 227255 VW‐UXO16‐SD13‐000H SD 7/19/2016 0 6 METAL Zinc 3.2 J MG/KG 2 6.8 Yes
SD_Biota_All VW‐UXO16‐SDSW13 2003099 227255 VW‐UXO16‐SD13‐000H SD 7/19/2016 0 6 SVOA 2,4‐Dinitrotoluene 0.2 U MG/KG 0.083 0.2 No
SD_Biota_All VW‐UXO16‐SDSW13 2003099 227255 VW‐UXO16‐SD13‐000H SD 7/19/2016 0 6 SVOA 2,6‐Dinitrotoluene 0.2 U MG/KG 0.083 0.2 No
SD_Biota_All VW‐UXO16‐SDSW13 2003099 227255 VW‐UXO16‐SD13‐000H SD 7/19/2016 0 6 SVOA Nitrobenzene 0.2 U MG/KG 0.075 0.2 No
SD_Biota_All VW‐UXO16‐SDSW14 2003451 227134 VW‐UXO16‐SD14‐000H SD 7/18/2016 0 4 EXPLOSIVE 1,3,5‐Trinitrobenzene 0.2 U MG/KG 0.079 0.2 No
SD_Biota_All VW‐UXO16‐SDSW14 2003451 227134 VW‐UXO16‐SD14‐000H SD 7/18/2016 0 4 EXPLOSIVE 1,3‐Dinitrobenzene 0.2 U MG/KG 0.0634 0.2 No
SD_Biota_All VW‐UXO16‐SDSW14 2003451 227134 VW‐UXO16‐SD14‐000H SD 7/18/2016 0 4 EXPLOSIVE 2,4,6‐Trinitrotoluene 0.2 U MG/KG 0.083 0.2 No
SD_Biota_All VW‐UXO16‐SDSW14 2003451 227134 VW‐UXO16‐SD14‐000H SD 7/18/2016 0 4 EXPLOSIVE 2‐Amino‐4,6‐dinitrotoluene 0.2 U MG/KG 0.075 0.2 No
SD_Biota_All VW‐UXO16‐SDSW14 2003451 227134 VW‐UXO16‐SD14‐000H SD 7/18/2016 0 4 EXPLOSIVE 2‐Nitrotoluene 0.2 U MG/KG 0.066 0.2 No
SD_Biota_All VW‐UXO16‐SDSW14 2003451 227134 VW‐UXO16‐SD14‐000H SD 7/18/2016 0 4 EXPLOSIVE 3‐Nitrotoluene 0.2 U MG/KG 0.071 0.2 No
SD_Biota_All VW‐UXO16‐SDSW14 2003451 227134 VW‐UXO16‐SD14‐000H SD 7/18/2016 0 4 EXPLOSIVE 4‐Amino‐2,6‐dinitrotoluene 0.2 U MG/KG 0.075 0.2 No
SD_Biota_All VW‐UXO16‐SDSW14 2003451 227134 VW‐UXO16‐SD14‐000H SD 7/18/2016 0 4 EXPLOSIVE 4‐Nitrotoluene 0.2 U MG/KG 0.08 0.2 No
SD_Biota_All VW‐UXO16‐SDSW14 2003451 227134 VW‐UXO16‐SD14‐000H SD 7/18/2016 0 4 EXPLOSIVE HMX 0.2 U MG/KG 0.08 0.2 No
SD_Biota_All VW‐UXO16‐SDSW14 2003451 227134 VW‐UXO16‐SD14‐000H SD 7/18/2016 0 4 EXPLOSIVE Nitroglycerin 0.2 U MG/KG 0.085 0.2 No
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SD_Biota_All VW‐UXO16‐SDSW14 2003451 227134 VW‐UXO16‐SD14‐000H SD 7/18/2016 0 4 EXPLOSIVE Perchlorate 0.004 U MG/KG 0.002 0.004 No
SD_Biota_All VW‐UXO16‐SDSW14 2003451 227134 VW‐UXO16‐SD14‐000H SD 7/18/2016 0 4 EXPLOSIVE PETN 1 U MG/KG 0.45 1 No
SD_Biota_All VW‐UXO16‐SDSW14 2003451 227134 VW‐UXO16‐SD14‐000H SD 7/18/2016 0 4 EXPLOSIVE Picric Acid 0.12 U MG/KG 0.06 0.12 No
SD_Biota_All VW‐UXO16‐SDSW14 2003451 227134 VW‐UXO16‐SD14‐000H SD 7/18/2016 0 4 EXPLOSIVE RDX 0.2 U MG/KG 0.08 0.2 No
SD_Biota_All VW‐UXO16‐SDSW14 2003451 227134 VW‐UXO16‐SD14‐000H SD 7/18/2016 0 4 EXPLOSIVE Tetryl 0.2 U MG/KG 0.091 0.2 No
SD_Biota_All VW‐UXO16‐SDSW14 2003451 227134 VW‐UXO16‐SD14‐000H SD 7/18/2016 0 4 METAL Aluminum 1850 = MG/KG 2.5 5.1 Yes
SD_Biota_All VW‐UXO16‐SDSW14 2003451 227134 VW‐UXO16‐SD14‐000H SD 7/18/2016 0 4 METAL Antimony 1.8 = MG/KG 0.13 0.25 Yes
SD_Biota_All VW‐UXO16‐SDSW14 2003451 227134 VW‐UXO16‐SD14‐000H SD 7/18/2016 0 4 METAL Arsenic 5.2 = MG/KG 0.1 0.38 Yes
SD_Biota_All VW‐UXO16‐SDSW14 2003451 227134 VW‐UXO16‐SD14‐000H SD 7/18/2016 0 4 METAL Barium 5.1 = MG/KG 0.09 0.51 Yes
SD_Biota_All VW‐UXO16‐SDSW14 2003451 227134 VW‐UXO16‐SD14‐000H SD 7/18/2016 0 4 METAL Beryllium 0.25 U MG/KG 0.05 0.25 No
SD_Biota_All VW‐UXO16‐SDSW14 2003451 227134 VW‐UXO16‐SD14‐000H SD 7/18/2016 0 4 METAL Cadmium 0.1 U MG/KG 0.038 0.1 No
SD_Biota_All VW‐UXO16‐SDSW14 2003451 227134 VW‐UXO16‐SD14‐000H SD 7/18/2016 0 4 METAL Calcium 95500 = MG/KG 306 510 Yes
SD_Biota_All VW‐UXO16‐SDSW14 2003451 227134 VW‐UXO16‐SD14‐000H SD 7/18/2016 0 4 METAL Chromium 3.4 = MG/KG 0.09 0.25 Yes
SD_Biota_All VW‐UXO16‐SDSW14 2003451 227134 VW‐UXO16‐SD14‐000H SD 7/18/2016 0 4 METAL Chromium (hexavalent) 0.51 U MG/KG 0.38 0.51 No
SD_Biota_All VW‐UXO16‐SDSW14 2003451 227134 VW‐UXO16‐SD14‐000H SD 7/18/2016 0 4 METAL Cobalt 0.61 = MG/KG 0.025 0.1 Yes
SD_Biota_All VW‐UXO16‐SDSW14 2003451 227134 VW‐UXO16‐SD14‐000H SD 7/18/2016 0 4 METAL Copper 3.1 J MG/KG 0.27 0.51 Yes
SD_Biota_All VW‐UXO16‐SDSW14 2003451 227134 VW‐UXO16‐SD14‐000H SD 7/18/2016 0 4 METAL Iron 5670 = MG/KG 89 102 Yes
SD_Biota_All VW‐UXO16‐SDSW14 2003451 227134 VW‐UXO16‐SD14‐000H SD 7/18/2016 0 4 METAL Lead 1 U MG/KG 0.32 1 No
SD_Biota_All VW‐UXO16‐SDSW14 2003451 227134 VW‐UXO16‐SD14‐000H SD 7/18/2016 0 4 METAL Magnesium 4760 = MG/KG 4.5 5.1 Yes
SD_Biota_All VW‐UXO16‐SDSW14 2003451 227134 VW‐UXO16‐SD14‐000H SD 7/18/2016 0 4 METAL Manganese 52.7 = MG/KG 0.17 0.51 Yes
SD_Biota_All VW‐UXO16‐SDSW14 2003451 227134 VW‐UXO16‐SD14‐000H SD 7/18/2016 0 4 METAL Nickel 0.74 J MG/KG 0.14 0.51 Yes
SD_Biota_All VW‐UXO16‐SDSW14 2003451 227134 VW‐UXO16‐SD14‐000H SD 7/18/2016 0 4 METAL Potassium 353 J MG/KG 51 64 Yes
SD_Biota_All VW‐UXO16‐SDSW14 2003451 227134 VW‐UXO16‐SD14‐000H SD 7/18/2016 0 4 METAL Selenium 0.13 U MG/KG 0.13 0.13 No
SD_Biota_All VW‐UXO16‐SDSW14 2003451 227134 VW‐UXO16‐SD14‐000H SD 7/18/2016 0 4 METAL Silver 0.032 J MG/KG 0.03 0.06 Yes
SD_Biota_All VW‐UXO16‐SDSW14 2003451 227134 VW‐UXO16‐SD14‐000H SD 7/18/2016 0 4 METAL Sodium 3990 = MG/KG 57 64 Yes
SD_Biota_All VW‐UXO16‐SDSW14 2003451 227134 VW‐UXO16‐SD14‐000H SD 7/18/2016 0 4 METAL Thallium 0.06 U MG/KG 0.03 0.06 No
SD_Biota_All VW‐UXO16‐SDSW14 2003451 227134 VW‐UXO16‐SD14‐000H SD 7/18/2016 0 4 METAL Vanadium 21.1 = MG/KG 0.13 0.51 Yes
SD_Biota_All VW‐UXO16‐SDSW14 2003451 227134 VW‐UXO16‐SD14‐000H SD 7/18/2016 0 4 METAL Zinc 3.2 J MG/KG 1.5 5.1 Yes
SD_Biota_All VW‐UXO16‐SDSW14 2003451 227134 VW‐UXO16‐SD14‐000H SD 7/18/2016 0 4 SVOA 2,4‐Dinitrotoluene 0.2 U MG/KG 0.083 0.2 No
SD_Biota_All VW‐UXO16‐SDSW14 2003451 227134 VW‐UXO16‐SD14‐000H SD 7/18/2016 0 4 SVOA 2,6‐Dinitrotoluene 0.2 U MG/KG 0.083 0.2 No
SD_Biota_All VW‐UXO16‐SDSW14 2003451 227134 VW‐UXO16‐SD14‐000H SD 7/18/2016 0 4 SVOA Nitrobenzene 0.2 U MG/KG 0.075 0.2 No
SD_Biota_All VW‐UXO16‐SDSW15 2003570 227237 VW‐UXO16‐SD15‐000H SD 7/18/2016 0 6 EXPLOSIVE 1,3,5‐Trinitrobenzene 0.2 U MG/KG 0.079 0.2 No
SD_Biota_All VW‐UXO16‐SDSW15 2003570 227237 VW‐UXO16‐SD15‐000H SD 7/18/2016 0 6 EXPLOSIVE 1,3‐Dinitrobenzene 0.2 U MG/KG 0.0634 0.2 No
SD_Biota_All VW‐UXO16‐SDSW15 2003570 227237 VW‐UXO16‐SD15‐000H SD 7/18/2016 0 6 EXPLOSIVE 2,4,6‐Trinitrotoluene 0.2 U MG/KG 0.083 0.2 No
SD_Biota_All VW‐UXO16‐SDSW15 2003570 227237 VW‐UXO16‐SD15‐000H SD 7/18/2016 0 6 EXPLOSIVE 2‐Amino‐4,6‐dinitrotoluene 0.2 U MG/KG 0.075 0.2 No
SD_Biota_All VW‐UXO16‐SDSW15 2003570 227237 VW‐UXO16‐SD15‐000H SD 7/18/2016 0 6 EXPLOSIVE 2‐Nitrotoluene 0.2 U MG/KG 0.066 0.2 No
SD_Biota_All VW‐UXO16‐SDSW15 2003570 227237 VW‐UXO16‐SD15‐000H SD 7/18/2016 0 6 EXPLOSIVE 3‐Nitrotoluene 0.2 U MG/KG 0.071 0.2 No
SD_Biota_All VW‐UXO16‐SDSW15 2003570 227237 VW‐UXO16‐SD15‐000H SD 7/18/2016 0 6 EXPLOSIVE 4‐Amino‐2,6‐dinitrotoluene 0.2 U MG/KG 0.075 0.2 No
SD_Biota_All VW‐UXO16‐SDSW15 2003570 227237 VW‐UXO16‐SD15‐000H SD 7/18/2016 0 6 EXPLOSIVE 4‐Nitrotoluene 0.2 U MG/KG 0.08 0.2 No
SD_Biota_All VW‐UXO16‐SDSW15 2003570 227237 VW‐UXO16‐SD15‐000H SD 7/18/2016 0 6 EXPLOSIVE HMX 0.2 U MG/KG 0.08 0.2 No
SD_Biota_All VW‐UXO16‐SDSW15 2003570 227237 VW‐UXO16‐SD15‐000H SD 7/18/2016 0 6 EXPLOSIVE Nitroglycerin 0.2 U MG/KG 0.085 0.2 No
SD_Biota_All VW‐UXO16‐SDSW15 2003570 227237 VW‐UXO16‐SD15‐000H SD 7/18/2016 0 6 EXPLOSIVE Perchlorate 0.004 U MG/KG 0.002 0.004 No
SD_Biota_All VW‐UXO16‐SDSW15 2003570 227237 VW‐UXO16‐SD15‐000H SD 7/18/2016 0 6 EXPLOSIVE PETN 1 U MG/KG 0.45 1 No
SD_Biota_All VW‐UXO16‐SDSW15 2003570 227237 VW‐UXO16‐SD15‐000H SD 7/18/2016 0 6 EXPLOSIVE Picric Acid 0.12 U MG/KG 0.06 0.12 No
SD_Biota_All VW‐UXO16‐SDSW15 2003570 227237 VW‐UXO16‐SD15‐000H SD 7/18/2016 0 6 EXPLOSIVE RDX 0.2 U MG/KG 0.08 0.2 No
SD_Biota_All VW‐UXO16‐SDSW15 2003570 227237 VW‐UXO16‐SD15‐000H SD 7/18/2016 0 6 EXPLOSIVE Tetryl 0.2 U MG/KG 0.091 0.2 No
SD_Biota_All VW‐UXO16‐SDSW15 2003570 227237 VW‐UXO16‐SD15‐000H SD 7/18/2016 0 6 METAL Aluminum 1780 = MG/KG 2.8 5.6 Yes
SD_Biota_All VW‐UXO16‐SDSW15 2003570 227237 VW‐UXO16‐SD15‐000H SD 7/18/2016 0 6 METAL Antimony 2.2 = MG/KG 0.14 0.28 Yes
SD_Biota_All VW‐UXO16‐SDSW15 2003570 227237 VW‐UXO16‐SD15‐000H SD 7/18/2016 0 6 METAL Arsenic 2.5 = MG/KG 0.11 0.42 Yes
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SD_Biota_All VW‐UXO16‐SDSW15 2003570 227237 VW‐UXO16‐SD15‐000H SD 7/18/2016 0 6 METAL Barium 12.2 = MG/KG 0.1 0.56 Yes
SD_Biota_All VW‐UXO16‐SDSW15 2003570 227237 VW‐UXO16‐SD15‐000H SD 7/18/2016 0 6 METAL Beryllium 0.28 U MG/KG 0.06 0.28 No
SD_Biota_All VW‐UXO16‐SDSW15 2003570 227237 VW‐UXO16‐SD15‐000H SD 7/18/2016 0 6 METAL Cadmium 0.11 U MG/KG 0.042 0.11 No
SD_Biota_All VW‐UXO16‐SDSW15 2003570 227237 VW‐UXO16‐SD15‐000H SD 7/18/2016 0 6 METAL Calcium 178000 = MG/KG 337 561 Yes
SD_Biota_All VW‐UXO16‐SDSW15 2003570 227237 VW‐UXO16‐SD15‐000H SD 7/18/2016 0 6 METAL Chromium 3.1 = MG/KG 0.1 0.28 Yes
SD_Biota_All VW‐UXO16‐SDSW15 2003570 227237 VW‐UXO16‐SD15‐000H SD 7/18/2016 0 6 METAL Chromium (hexavalent) 0.56 U MG/KG 0.42 0.56 No
SD_Biota_All VW‐UXO16‐SDSW15 2003570 227237 VW‐UXO16‐SD15‐000H SD 7/18/2016 0 6 METAL Cobalt 0.58 = MG/KG 0.028 0.11 Yes
SD_Biota_All VW‐UXO16‐SDSW15 2003570 227237 VW‐UXO16‐SD15‐000H SD 7/18/2016 0 6 METAL Copper 4.2 J MG/KG 0.29 0.56 Yes
SD_Biota_All VW‐UXO16‐SDSW15 2003570 227237 VW‐UXO16‐SD15‐000H SD 7/18/2016 0 6 METAL Iron 3020 = MG/KG 4.9 5.6 Yes
SD_Biota_All VW‐UXO16‐SDSW15 2003570 227237 VW‐UXO16‐SD15‐000H SD 7/18/2016 0 6 METAL Lead 1.1 U MG/KG 0.35 1.1 No
SD_Biota_All VW‐UXO16‐SDSW15 2003570 227237 VW‐UXO16‐SD15‐000H SD 7/18/2016 0 6 METAL Magnesium 7700 = MG/KG 4.9 5.6 Yes
SD_Biota_All VW‐UXO16‐SDSW15 2003570 227237 VW‐UXO16‐SD15‐000H SD 7/18/2016 0 6 METAL Manganese 65.5 = MG/KG 0.18 0.56 Yes
SD_Biota_All VW‐UXO16‐SDSW15 2003570 227237 VW‐UXO16‐SD15‐000H SD 7/18/2016 0 6 METAL Nickel 0.53 J MG/KG 0.15 0.56 Yes
SD_Biota_All VW‐UXO16‐SDSW15 2003570 227237 VW‐UXO16‐SD15‐000H SD 7/18/2016 0 6 METAL Potassium 536 = MG/KG 56 70 Yes
SD_Biota_All VW‐UXO16‐SDSW15 2003570 227237 VW‐UXO16‐SD15‐000H SD 7/18/2016 0 6 METAL Selenium 0.14 U MG/KG 0.14 0.14 No
SD_Biota_All VW‐UXO16‐SDSW15 2003570 227237 VW‐UXO16‐SD15‐000H SD 7/18/2016 0 6 METAL Silver 0.07 U MG/KG 0.03 0.07 No
SD_Biota_All VW‐UXO16‐SDSW15 2003570 227237 VW‐UXO16‐SD15‐000H SD 7/18/2016 0 6 METAL Sodium 6450 = MG/KG 63 70 Yes
SD_Biota_All VW‐UXO16‐SDSW15 2003570 227237 VW‐UXO16‐SD15‐000H SD 7/18/2016 0 6 METAL Thallium 0.07 U MG/KG 0.03 0.07 No
SD_Biota_All VW‐UXO16‐SDSW15 2003570 227237 VW‐UXO16‐SD15‐000H SD 7/18/2016 0 6 METAL Vanadium 11.5 = MG/KG 0.14 0.56 Yes
SD_Biota_All VW‐UXO16‐SDSW15 2003570 227237 VW‐UXO16‐SD15‐000H SD 7/18/2016 0 6 METAL Zinc 3.4 J MG/KG 1.6 5.6 Yes
SD_Biota_All VW‐UXO16‐SDSW15 2003570 227237 VW‐UXO16‐SD15‐000H SD 7/18/2016 0 6 SVOA 2,4‐Dinitrotoluene 0.2 U MG/KG 0.083 0.2 No
SD_Biota_All VW‐UXO16‐SDSW15 2003570 227237 VW‐UXO16‐SD15‐000H SD 7/18/2016 0 6 SVOA 2,6‐Dinitrotoluene 0.2 U MG/KG 0.083 0.2 No
SD_Biota_All VW‐UXO16‐SDSW15 2003570 227237 VW‐UXO16‐SD15‐000H SD 7/18/2016 0 6 SVOA Nitrobenzene 0.2 U MG/KG 0.075 0.2 No
SD_Biota_All VW‐UXO16‐SDSW16 2003615 227175 VW‐UXO16‐SD16‐000H SD 7/19/2016 0 6 EXPLO 1,3,5‐Trinitrobenzene 0.2 U MG/KG 0.079 0.2 No
SD_Biota_All VW‐UXO16‐SDSW16 2003615 227175 VW‐UXO16‐SD16‐000H SD 7/19/2016 0 6 EXPLO 1,3‐Dinitrobenzene 0.2 U MG/KG 0.0634 0.2 No
SD_Biota_All VW‐UXO16‐SDSW16 2003615 227175 VW‐UXO16‐SD16‐000H SD 7/19/2016 0 6 EXPLO 2,4,6‐Trinitrotoluene 0.2 U MG/KG 0.083 0.2 No
SD_Biota_All VW‐UXO16‐SDSW16 2003615 227175 VW‐UXO16‐SD16‐000H SD 7/19/2016 0 6 EXPLO 2‐Amino‐4,6‐dinitrotoluene 0.2 U MG/KG 0.075 0.2 No
SD_Biota_All VW‐UXO16‐SDSW16 2003615 227175 VW‐UXO16‐SD16‐000H SD 7/19/2016 0 6 EXPLO 2‐Nitrotoluene 0.2 U MG/KG 0.066 0.2 No
SD_Biota_All VW‐UXO16‐SDSW16 2003615 227175 VW‐UXO16‐SD16‐000H SD 7/19/2016 0 6 EXPLO 3‐Nitrotoluene 0.2 U MG/KG 0.071 0.2 No
SD_Biota_All VW‐UXO16‐SDSW16 2003615 227175 VW‐UXO16‐SD16‐000H SD 7/19/2016 0 6 EXPLO 4‐Amino‐2,6‐dinitrotoluene 0.2 U MG/KG 0.075 0.2 No
SD_Biota_All VW‐UXO16‐SDSW16 2003615 227175 VW‐UXO16‐SD16‐000H SD 7/19/2016 0 6 EXPLO 4‐Nitrotoluene 0.2 U MG/KG 0.08 0.2 No
SD_Biota_All VW‐UXO16‐SDSW16 2003615 227175 VW‐UXO16‐SD16‐000H SD 7/19/2016 0 6 EXPLO HMX 0.2 U MG/KG 0.08 0.2 No
SD_Biota_All VW‐UXO16‐SDSW16 2003615 227175 VW‐UXO16‐SD16‐000H SD 7/19/2016 0 6 EXPLO Nitroglycerin 0.2 U MG/KG 0.085 0.2 No
SD_Biota_All VW‐UXO16‐SDSW16 2003615 227175 VW‐UXO16‐SD16‐000H SD 7/19/2016 0 6 EXPLO Perchlorate 0.004 U MG/KG 0.002 0.004 No
SD_Biota_All VW‐UXO16‐SDSW16 2003615 227175 VW‐UXO16‐SD16‐000H SD 7/19/2016 0 6 EXPLO PETN 1 U MG/KG 0.45 1 No
SD_Biota_All VW‐UXO16‐SDSW16 2003615 227175 VW‐UXO16‐SD16‐000H SD 7/19/2016 0 6 EXPLO Picric Acid 0.12 U MG/KG 0.06 0.12 No
SD_Biota_All VW‐UXO16‐SDSW16 2003615 227175 VW‐UXO16‐SD16‐000H SD 7/19/2016 0 6 EXPLO RDX 0.2 U MG/KG 0.08 0.2 No
SD_Biota_All VW‐UXO16‐SDSW16 2003615 227175 VW‐UXO16‐SD16‐000H SD 7/19/2016 0 6 EXPLO Tetryl 0.2 U MG/KG 0.091 0.2 No
SD_Biota_All VW‐UXO16‐SDSW16 2003615 227175 VW‐UXO16‐SD16‐000H SD 7/19/2016 0 6 METAL Aluminum 2820 = MG/KG 3 6 Yes
SD_Biota_All VW‐UXO16‐SDSW16 2003615 227175 VW‐UXO16‐SD16‐000H SD 7/19/2016 0 6 METAL Antimony 2 = MG/KG 0.15 0.3 Yes
SD_Biota_All VW‐UXO16‐SDSW16 2003615 227175 VW‐UXO16‐SD16‐000H SD 7/19/2016 0 6 METAL Arsenic 3.6 = MG/KG 0.12 0.45 Yes
SD_Biota_All VW‐UXO16‐SDSW16 2003615 227175 VW‐UXO16‐SD16‐000H SD 7/19/2016 0 6 METAL Barium 9 = MG/KG 0.11 0.6 Yes
SD_Biota_All VW‐UXO16‐SDSW16 2003615 227175 VW‐UXO16‐SD16‐000H SD 7/19/2016 0 6 METAL Beryllium 0.3 U MG/KG 0.06 0.3 No
SD_Biota_All VW‐UXO16‐SDSW16 2003615 227175 VW‐UXO16‐SD16‐000H SD 7/19/2016 0 6 METAL Cadmium 0.12 U MG/KG 0.045 0.12 No
SD_Biota_All VW‐UXO16‐SDSW16 2003615 227175 VW‐UXO16‐SD16‐000H SD 7/19/2016 0 6 METAL Calcium 144000 = MG/KG 360 601 Yes
SD_Biota_All VW‐UXO16‐SDSW16 2003615 227175 VW‐UXO16‐SD16‐000H SD 7/19/2016 0 6 METAL Chromium 4.5 = MG/KG 0.11 0.3 Yes
SD_Biota_All VW‐UXO16‐SDSW16 2003615 227175 VW‐UXO16‐SD16‐000H SD 7/19/2016 0 6 METAL Chromium (hexavalent) 0.6 U MG/KG 0.45 0.6 No
SD_Biota_All VW‐UXO16‐SDSW16 2003615 227175 VW‐UXO16‐SD16‐000H SD 7/19/2016 0 6 METAL Cobalt 0.65 = MG/KG 0.03 0.12 Yes
SD_Biota_All VW‐UXO16‐SDSW16 2003615 227175 VW‐UXO16‐SD16‐000H SD 7/19/2016 0 6 METAL Copper 4.5 J MG/KG 0.32 0.6 Yes
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SD_Biota_All VW‐UXO16‐SDSW16 2003615 227175 VW‐UXO16‐SD16‐000H SD 7/19/2016 0 6 METAL Iron 3630 = MG/KG 5.3 6 Yes
SD_Biota_All VW‐UXO16‐SDSW16 2003615 227175 VW‐UXO16‐SD16‐000H SD 7/19/2016 0 6 METAL Lead 1.2 U MG/KG 0.38 1.2 No
SD_Biota_All VW‐UXO16‐SDSW16 2003615 227175 VW‐UXO16‐SD16‐000H SD 7/19/2016 0 6 METAL Magnesium 7220 = MG/KG 5.3 6 Yes
SD_Biota_All VW‐UXO16‐SDSW16 2003615 227175 VW‐UXO16‐SD16‐000H SD 7/19/2016 0 6 METAL Manganese 72.1 = MG/KG 0.2 0.6 Yes
SD_Biota_All VW‐UXO16‐SDSW16 2003615 227175 VW‐UXO16‐SD16‐000H SD 7/19/2016 0 6 METAL Nickel 1.2 J MG/KG 0.17 0.6 Yes
SD_Biota_All VW‐UXO16‐SDSW16 2003615 227175 VW‐UXO16‐SD16‐000H SD 7/19/2016 0 6 METAL Potassium 673 = MG/KG 60 75 Yes
SD_Biota_All VW‐UXO16‐SDSW16 2003615 227175 VW‐UXO16‐SD16‐000H SD 7/19/2016 0 6 METAL Selenium 0.18 J MG/KG 0.15 0.15 Yes
SD_Biota_All VW‐UXO16‐SDSW16 2003615 227175 VW‐UXO16‐SD16‐000H SD 7/19/2016 0 6 METAL Silver 0.035 J MG/KG 0.03 0.07 Yes
SD_Biota_All VW‐UXO16‐SDSW16 2003615 227175 VW‐UXO16‐SD16‐000H SD 7/19/2016 0 6 METAL Sodium 8030 = MG/KG 338 375 Yes
SD_Biota_All VW‐UXO16‐SDSW16 2003615 227175 VW‐UXO16‐SD16‐000H SD 7/19/2016 0 6 METAL Thallium 0.053 J MG/KG 0.03 0.07 Yes
SD_Biota_All VW‐UXO16‐SDSW16 2003615 227175 VW‐UXO16‐SD16‐000H SD 7/19/2016 0 6 METAL Vanadium 16.4 = MG/KG 0.15 0.6 Yes
SD_Biota_All VW‐UXO16‐SDSW16 2003615 227175 VW‐UXO16‐SD16‐000H SD 7/19/2016 0 6 METAL Zinc 4.1 J MG/KG 1.7 6 Yes
SD_Biota_All VW‐UXO16‐SDSW16 2003615 227175 VW‐UXO16‐SD16‐000H SD 7/19/2016 0 6 SVOA 2,4‐Dinitrotoluene 0.2 U MG/KG 0.083 0.2 No
SD_Biota_All VW‐UXO16‐SDSW16 2003615 227175 VW‐UXO16‐SD16‐000H SD 7/19/2016 0 6 SVOA 2,6‐Dinitrotoluene 0.2 U MG/KG 0.083 0.2 No
SD_Biota_All VW‐UXO16‐SDSW16 2003615 227175 VW‐UXO16‐SD16‐000H SD 7/19/2016 0 6 SVOA Nitrobenzene 0.2 U MG/KG 0.075 0.2 No
SD_Biota_All VW‐UXO16‐SDSW17 2002961 227887 VW‐UXO16‐SD17‐000H SD 7/20/2016 0 6 EXPLOSIVE 1,3,5‐Trinitrobenzene 0.2 U MG/KG 0.079 0.2 No
SD_Biota_All VW‐UXO16‐SDSW17 2002961 227887 VW‐UXO16‐SD17‐000H SD 7/20/2016 0 6 EXPLOSIVE 1,3‐Dinitrobenzene 0.2 U MG/KG 0.0634 0.2 No
SD_Biota_All VW‐UXO16‐SDSW17 2002961 227887 VW‐UXO16‐SD17‐000H SD 7/20/2016 0 6 EXPLOSIVE 2,4,6‐Trinitrotoluene 0.2 U MG/KG 0.083 0.2 No
SD_Biota_All VW‐UXO16‐SDSW17 2002961 227887 VW‐UXO16‐SD17‐000H SD 7/20/2016 0 6 EXPLOSIVE 2‐Amino‐4,6‐dinitrotoluene 0.2 U MG/KG 0.075 0.2 No
SD_Biota_All VW‐UXO16‐SDSW17 2002961 227887 VW‐UXO16‐SD17‐000H SD 7/20/2016 0 6 EXPLOSIVE 2‐Nitrotoluene 0.2 U MG/KG 0.066 0.2 No
SD_Biota_All VW‐UXO16‐SDSW17 2002961 227887 VW‐UXO16‐SD17‐000H SD 7/20/2016 0 6 EXPLOSIVE 3‐Nitrotoluene 0.2 U MG/KG 0.071 0.2 No
SD_Biota_All VW‐UXO16‐SDSW17 2002961 227887 VW‐UXO16‐SD17‐000H SD 7/20/2016 0 6 EXPLOSIVE 4‐Amino‐2,6‐dinitrotoluene 0.2 U MG/KG 0.075 0.2 No
SD_Biota_All VW‐UXO16‐SDSW17 2002961 227887 VW‐UXO16‐SD17‐000H SD 7/20/2016 0 6 EXPLOSIVE 4‐Nitrotoluene 0.2 U MG/KG 0.08 0.2 No
SD_Biota_All VW‐UXO16‐SDSW17 2002961 227887 VW‐UXO16‐SD17‐000H SD 7/20/2016 0 6 EXPLOSIVE HMX 0.2 U MG/KG 0.08 0.2 No
SD_Biota_All VW‐UXO16‐SDSW17 2002961 227887 VW‐UXO16‐SD17‐000H SD 7/20/2016 0 6 EXPLOSIVE Nitroglycerin 0.2 U MG/KG 0.085 0.2 No
SD_Biota_All VW‐UXO16‐SDSW17 2002961 227887 VW‐UXO16‐SD17‐000H SD 7/20/2016 0 6 EXPLOSIVE Perchlorate 0.004 U MG/KG 0.002 0.004 No
SD_Biota_All VW‐UXO16‐SDSW17 2002961 227887 VW‐UXO16‐SD17‐000H SD 7/20/2016 0 6 EXPLOSIVE PETN 1 U MG/KG 0.45 1 No
SD_Biota_All VW‐UXO16‐SDSW17 2002961 227887 VW‐UXO16‐SD17‐000H SD 7/20/2016 0 6 EXPLOSIVE Picric Acid 0.12 U MG/KG 0.06 0.12 No
SD_Biota_All VW‐UXO16‐SDSW17 2002961 227887 VW‐UXO16‐SD17‐000H SD 7/20/2016 0 6 EXPLOSIVE RDX 0.2 U MG/KG 0.08 0.2 No
SD_Biota_All VW‐UXO16‐SDSW17 2002961 227887 VW‐UXO16‐SD17‐000H SD 7/20/2016 0 6 EXPLOSIVE Tetryl 0.2 U MG/KG 0.091 0.2 No
SD_Biota_All VW‐UXO16‐SDSW17 2002961 227887 VW‐UXO16‐SD17‐000H SD 7/20/2016 0 6 METAL Aluminum 2500 = MG/KG 2.5 5.1 Yes
SD_Biota_All VW‐UXO16‐SDSW17 2002961 227887 VW‐UXO16‐SD17‐000H SD 7/20/2016 0 6 METAL Antimony 0.26 U MG/KG 0.13 0.26 No
SD_Biota_All VW‐UXO16‐SDSW17 2002961 227887 VW‐UXO16‐SD17‐000H SD 7/20/2016 0 6 METAL Arsenic 2.3 = MG/KG 0.1 0.38 Yes
SD_Biota_All VW‐UXO16‐SDSW17 2002961 227887 VW‐UXO16‐SD17‐000H SD 7/20/2016 0 6 METAL Barium 24.9 = MG/KG 0.09 0.51 Yes
SD_Biota_All VW‐UXO16‐SDSW17 2002961 227887 VW‐UXO16‐SD17‐000H SD 7/20/2016 0 6 METAL Beryllium 0.26 U MG/KG 0.05 0.26 No
SD_Biota_All VW‐UXO16‐SDSW17 2002961 227887 VW‐UXO16‐SD17‐000H SD 7/20/2016 0 6 METAL Cadmium 0.056 J MG/KG 0.038 0.1 Yes
SD_Biota_All VW‐UXO16‐SDSW17 2002961 227887 VW‐UXO16‐SD17‐000H SD 7/20/2016 0 6 METAL Calcium 25400 = MG/KG 308 513 Yes
SD_Biota_All VW‐UXO16‐SDSW17 2002961 227887 VW‐UXO16‐SD17‐000H SD 7/20/2016 0 6 METAL Chromium 5.3 = MG/KG 0.09 0.26 Yes
SD_Biota_All VW‐UXO16‐SDSW17 2002961 227887 VW‐UXO16‐SD17‐000H SD 7/20/2016 0 6 METAL Chromium (hexavalent) 0.51 U MG/KG 0.38 0.51 No
SD_Biota_All VW‐UXO16‐SDSW17 2002961 227887 VW‐UXO16‐SD17‐000H SD 7/20/2016 0 6 METAL Cobalt 2.2 = MG/KG 0.026 0.1 Yes
SD_Biota_All VW‐UXO16‐SDSW17 2002961 227887 VW‐UXO16‐SD17‐000H SD 7/20/2016 0 6 METAL Copper 5.1 J MG/KG 0.27 0.51 Yes
SD_Biota_All VW‐UXO16‐SDSW17 2002961 227887 VW‐UXO16‐SD17‐000H SD 7/20/2016 0 6 METAL Iron 15300 = MG/KG 90 103 Yes
SD_Biota_All VW‐UXO16‐SDSW17 2002961 227887 VW‐UXO16‐SD17‐000H SD 7/20/2016 0 6 METAL Lead 5.5 = MG/KG 0.32 1 Yes
SD_Biota_All VW‐UXO16‐SDSW17 2002961 227887 VW‐UXO16‐SD17‐000H SD 7/20/2016 0 6 METAL Magnesium 2440 = MG/KG 4.5 5.1 Yes
SD_Biota_All VW‐UXO16‐SDSW17 2002961 227887 VW‐UXO16‐SD17‐000H SD 7/20/2016 0 6 METAL Manganese 101 = MG/KG 0.17 0.51 Yes
SD_Biota_All VW‐UXO16‐SDSW17 2002961 227887 VW‐UXO16‐SD17‐000H SD 7/20/2016 0 6 METAL Nickel 1.1 J MG/KG 0.14 0.51 Yes
SD_Biota_All VW‐UXO16‐SDSW17 2002961 227887 VW‐UXO16‐SD17‐000H SD 7/20/2016 0 6 METAL Potassium 535 = MG/KG 51 64 Yes
SD_Biota_All VW‐UXO16‐SDSW17 2002961 227887 VW‐UXO16‐SD17‐000H SD 7/20/2016 0 6 METAL Selenium 0.13 U MG/KG 0.13 0.13 No
SD_Biota_All VW‐UXO16‐SDSW17 2002961 227887 VW‐UXO16‐SD17‐000H SD 7/20/2016 0 6 METAL Silver 0.06 U MG/KG 0.03 0.06 No
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SD_Biota_All VW‐UXO16‐SDSW17 2002961 227887 VW‐UXO16‐SD17‐000H SD 7/20/2016 0 6 METAL Sodium 2910 = MG/KG 58 64 Yes
SD_Biota_All VW‐UXO16‐SDSW17 2002961 227887 VW‐UXO16‐SD17‐000H SD 7/20/2016 0 6 METAL Thallium 0.06 U MG/KG 0.03 0.06 No
SD_Biota_All VW‐UXO16‐SDSW17 2002961 227887 VW‐UXO16‐SD17‐000H SD 7/20/2016 0 6 METAL Vanadium 47.8 = MG/KG 0.13 0.51 Yes
SD_Biota_All VW‐UXO16‐SDSW17 2002961 227887 VW‐UXO16‐SD17‐000H SD 7/20/2016 0 6 METAL Zinc 12.4 = MG/KG 1.5 5.1 Yes
SD_Biota_All VW‐UXO16‐SDSW17 2002961 227887 VW‐UXO16‐SD17‐000H SD 7/20/2016 0 6 SVOA 2,4‐Dinitrotoluene 0.2 U MG/KG 0.083 0.2 No
SD_Biota_All VW‐UXO16‐SDSW17 2002961 227887 VW‐UXO16‐SD17‐000H SD 7/20/2016 0 6 SVOA 2,6‐Dinitrotoluene 0.2 U MG/KG 0.083 0.2 No
SD_Biota_All VW‐UXO16‐SDSW17 2002961 227887 VW‐UXO16‐SD17‐000H SD 7/20/2016 0 6 SVOA Nitrobenzene 0.2 U MG/KG 0.075 0.2 No
SD_Biota_All VW‐UXO16‐SDSW18 2002922 227904 VW‐UXO16‐SD18‐000H SD 7/16/2016 0 6 EXPLOSIVE 1,3,5‐Trinitrobenzene 0.2 U MG/KG 0.079 0.2 No
SD_Biota_All VW‐UXO16‐SDSW18 2002922 227904 VW‐UXO16‐SD18‐000H SD 7/16/2016 0 6 EXPLOSIVE 1,3‐Dinitrobenzene 0.2 U MG/KG 0.0634 0.2 No
SD_Biota_All VW‐UXO16‐SDSW18 2002922 227904 VW‐UXO16‐SD18‐000H SD 7/16/2016 0 6 EXPLOSIVE 2,4,6‐Trinitrotoluene 0.2 U MG/KG 0.083 0.2 No
SD_Biota_All VW‐UXO16‐SDSW18 2002922 227904 VW‐UXO16‐SD18‐000H SD 7/16/2016 0 6 EXPLOSIVE 2‐Amino‐4,6‐dinitrotoluene 0.2 U MG/KG 0.075 0.2 No
SD_Biota_All VW‐UXO16‐SDSW18 2002922 227904 VW‐UXO16‐SD18‐000H SD 7/16/2016 0 6 EXPLOSIVE 2‐Nitrotoluene 0.2 U MG/KG 0.066 0.2 No
SD_Biota_All VW‐UXO16‐SDSW18 2002922 227904 VW‐UXO16‐SD18‐000H SD 7/16/2016 0 6 EXPLOSIVE 3‐Nitrotoluene 0.2 U MG/KG 0.071 0.2 No
SD_Biota_All VW‐UXO16‐SDSW18 2002922 227904 VW‐UXO16‐SD18‐000H SD 7/16/2016 0 6 EXPLOSIVE 4‐Amino‐2,6‐dinitrotoluene 0.2 U MG/KG 0.075 0.2 No
SD_Biota_All VW‐UXO16‐SDSW18 2002922 227904 VW‐UXO16‐SD18‐000H SD 7/16/2016 0 6 EXPLOSIVE 4‐Nitrotoluene 0.2 U MG/KG 0.08 0.2 No
SD_Biota_All VW‐UXO16‐SDSW18 2002922 227904 VW‐UXO16‐SD18‐000H SD 7/16/2016 0 6 EXPLOSIVE HMX 0.2 U MG/KG 0.08 0.2 No
SD_Biota_All VW‐UXO16‐SDSW18 2002922 227904 VW‐UXO16‐SD18‐000H SD 7/16/2016 0 6 EXPLOSIVE Nitroglycerin 0.2 U MG/KG 0.085 0.2 No
SD_Biota_All VW‐UXO16‐SDSW18 2002922 227904 VW‐UXO16‐SD18‐000H SD 7/16/2016 0 6 EXPLOSIVE Perchlorate 0.004 U MG/KG 0.002 0.004 No
SD_Biota_All VW‐UXO16‐SDSW18 2002922 227904 VW‐UXO16‐SD18‐000H SD 7/16/2016 0 6 EXPLOSIVE PETN 1 U MG/KG 0.45 1 No
SD_Biota_All VW‐UXO16‐SDSW18 2002922 227904 VW‐UXO16‐SD18‐000H SD 7/16/2016 0 6 EXPLOSIVE Picric Acid 0.12 U MG/KG 0.06 0.12 No
SD_Biota_All VW‐UXO16‐SDSW18 2002922 227904 VW‐UXO16‐SD18‐000H SD 7/16/2016 0 6 EXPLOSIVE RDX 0.2 U MG/KG 0.08 0.2 No
SD_Biota_All VW‐UXO16‐SDSW18 2002922 227904 VW‐UXO16‐SD18‐000H SD 7/16/2016 0 6 EXPLOSIVE Tetryl 0.2 U MG/KG 0.091 0.2 No
SD_Biota_All VW‐UXO16‐SDSW18 2002922 227904 VW‐UXO16‐SD18‐000H SD 7/16/2016 0 6 METAL Aluminum 3840 J MG/KG 3.2 6.4 Yes
SD_Biota_All VW‐UXO16‐SDSW18 2002922 227904 VW‐UXO16‐SD18‐000H SD 7/16/2016 0 6 METAL Antimony 1.2 U MG/KG 0.16 0.32 No
SD_Biota_All VW‐UXO16‐SDSW18 2002922 227904 VW‐UXO16‐SD18‐000H SD 7/16/2016 0 6 METAL Arsenic 2.2 = MG/KG 0.13 0.48 Yes
SD_Biota_All VW‐UXO16‐SDSW18 2002922 227904 VW‐UXO16‐SD18‐000H SD 7/16/2016 0 6 METAL Barium 22 = MG/KG 0.11 0.64 Yes
SD_Biota_All VW‐UXO16‐SDSW18 2002922 227904 VW‐UXO16‐SD18‐000H SD 7/16/2016 0 6 METAL Beryllium 0.32 U MG/KG 0.06 0.32 No
SD_Biota_All VW‐UXO16‐SDSW18 2002922 227904 VW‐UXO16‐SD18‐000H SD 7/16/2016 0 6 METAL Cadmium 0.13 U MG/KG 0.048 0.13 No
SD_Biota_All VW‐UXO16‐SDSW18 2002922 227904 VW‐UXO16‐SD18‐000H SD 7/16/2016 0 6 METAL Calcium 188000 = MG/KG 385 642 Yes
SD_Biota_All VW‐UXO16‐SDSW18 2002922 227904 VW‐UXO16‐SD18‐000H SD 7/16/2016 0 6 METAL Chromium 5.1 = MG/KG 0.11 0.32 Yes
SD_Biota_All VW‐UXO16‐SDSW18 2002922 227904 VW‐UXO16‐SD18‐000H SD 7/16/2016 0 6 METAL Cobalt 1.6 = MG/KG 0.032 0.13 Yes
SD_Biota_All VW‐UXO16‐SDSW18 2002922 227904 VW‐UXO16‐SD18‐000H SD 7/16/2016 0 6 METAL Copper 8.2 = MG/KG 0.34 0.64 Yes
SD_Biota_All VW‐UXO16‐SDSW18 2002922 227904 VW‐UXO16‐SD18‐000H SD 7/16/2016 0 6 METAL Iron 6310 = MG/KG 5.6 6.4 Yes
SD_Biota_All VW‐UXO16‐SDSW18 2002922 227904 VW‐UXO16‐SD18‐000H SD 7/16/2016 0 6 METAL Lead 0.83 J MG/KG 0.4 1.3 Yes
SD_Biota_All VW‐UXO16‐SDSW18 2002922 227904 VW‐UXO16‐SD18‐000H SD 7/16/2016 0 6 METAL Magnesium 10300 J MG/KG 5.6 6.4 Yes
SD_Biota_All VW‐UXO16‐SDSW18 2002922 227904 VW‐UXO16‐SD18‐000H SD 7/16/2016 0 6 METAL Manganese 114 J MG/KG 0.21 0.64 Yes
SD_Biota_All VW‐UXO16‐SDSW18 2002922 227904 VW‐UXO16‐SD18‐000H SD 7/16/2016 0 6 METAL Nickel 1 J MG/KG 0.18 0.64 Yes
SD_Biota_All VW‐UXO16‐SDSW18 2002922 227904 VW‐UXO16‐SD18‐000H SD 7/16/2016 0 6 METAL Potassium 928 = MG/KG 64 80 Yes
SD_Biota_All VW‐UXO16‐SDSW18 2002922 227904 VW‐UXO16‐SD18‐000H SD 7/16/2016 0 6 METAL Selenium 0.16 U MG/KG 0.16 0.16 No
SD_Biota_All VW‐UXO16‐SDSW18 2002922 227904 VW‐UXO16‐SD18‐000H SD 7/16/2016 0 6 METAL Silver 0.08 U MG/KG 0.03 0.08 No
SD_Biota_All VW‐UXO16‐SDSW18 2002922 227904 VW‐UXO16‐SD18‐000H SD 7/16/2016 0 6 METAL Sodium 7450 = MG/KG 72 80 Yes
SD_Biota_All VW‐UXO16‐SDSW18 2002922 227904 VW‐UXO16‐SD18‐000H SD 7/16/2016 0 6 METAL Thallium 0.058 J MG/KG 0.03 0.08 Yes
SD_Biota_All VW‐UXO16‐SDSW18 2002922 227904 VW‐UXO16‐SD18‐000H SD 7/16/2016 0 6 METAL Vanadium 20.1 = MG/KG 0.16 0.64 Yes
SD_Biota_All VW‐UXO16‐SDSW18 2002922 227904 VW‐UXO16‐SD18‐000H SD 7/16/2016 0 6 METAL Zinc 9.8 J‐ MG/KG 1.8 6.4 Yes
SD_Biota_All VW‐UXO16‐SDSW18 2002922 227904 VW‐UXO16‐SD18‐000H SD 7/16/2016 0 6 SVOA 2,4‐Dinitrotoluene 0.2 U MG/KG 0.083 0.2 No
SD_Biota_All VW‐UXO16‐SDSW18 2002922 227904 VW‐UXO16‐SD18‐000H SD 7/16/2016 0 6 SVOA 2,6‐Dinitrotoluene 0.2 U MG/KG 0.083 0.2 No
SD_Biota_All VW‐UXO16‐SDSW18 2002922 227904 VW‐UXO16‐SD18‐000H SD 7/16/2016 0 6 SVOA Nitrobenzene 0.2 U MG/KG 0.075 0.2 No
SD_Biota_All VW‐UXO16‐SDSW19 2002819 227853 VW‐UXO16‐SD19‐000H SD 7/20/2016 0 6 EXPLOSIVE 1,3,5‐Trinitrobenzene 0.2 U MG/KG 0.079 0.2 No
SD_Biota_All VW‐UXO16‐SDSW19 2002819 227853 VW‐UXO16‐SD19‐000H SD 7/20/2016 0 6 EXPLOSIVE 1,3‐Dinitrobenzene 0.2 U MG/KG 0.0634 0.2 No
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SD_Biota_All VW‐UXO16‐SDSW19 2002819 227853 VW‐UXO16‐SD19‐000H SD 7/20/2016 0 6 EXPLOSIVE 2,4,6‐Trinitrotoluene 0.2 U MG/KG 0.083 0.2 No
SD_Biota_All VW‐UXO16‐SDSW19 2002819 227853 VW‐UXO16‐SD19‐000H SD 7/20/2016 0 6 EXPLOSIVE 2‐Amino‐4,6‐dinitrotoluene 0.2 U MG/KG 0.075 0.2 No
SD_Biota_All VW‐UXO16‐SDSW19 2002819 227853 VW‐UXO16‐SD19‐000H SD 7/20/2016 0 6 EXPLOSIVE 2‐Nitrotoluene 0.2 U MG/KG 0.066 0.2 No
SD_Biota_All VW‐UXO16‐SDSW19 2002819 227853 VW‐UXO16‐SD19‐000H SD 7/20/2016 0 6 EXPLOSIVE 3‐Nitrotoluene 0.2 U MG/KG 0.071 0.2 No
SD_Biota_All VW‐UXO16‐SDSW19 2002819 227853 VW‐UXO16‐SD19‐000H SD 7/20/2016 0 6 EXPLOSIVE 4‐Amino‐2,6‐dinitrotoluene 0.2 U MG/KG 0.075 0.2 No
SD_Biota_All VW‐UXO16‐SDSW19 2002819 227853 VW‐UXO16‐SD19‐000H SD 7/20/2016 0 6 EXPLOSIVE 4‐Nitrotoluene 0.2 U MG/KG 0.08 0.2 No
SD_Biota_All VW‐UXO16‐SDSW19 2002819 227853 VW‐UXO16‐SD19‐000H SD 7/20/2016 0 6 EXPLOSIVE HMX 0.2 U MG/KG 0.08 0.2 No
SD_Biota_All VW‐UXO16‐SDSW19 2002819 227853 VW‐UXO16‐SD19‐000H SD 7/20/2016 0 6 EXPLOSIVE Nitroglycerin 0.2 U MG/KG 0.085 0.2 No
SD_Biota_All VW‐UXO16‐SDSW19 2002819 227853 VW‐UXO16‐SD19‐000H SD 7/20/2016 0 6 EXPLOSIVE Perchlorate 0.004 U MG/KG 0.002 0.004 No
SD_Biota_All VW‐UXO16‐SDSW19 2002819 227853 VW‐UXO16‐SD19‐000H SD 7/20/2016 0 6 EXPLOSIVE PETN 1 U MG/KG 0.45 1 No
SD_Biota_All VW‐UXO16‐SDSW19 2002819 227853 VW‐UXO16‐SD19‐000H SD 7/20/2016 0 6 EXPLOSIVE Picric Acid 0.12 U MG/KG 0.06 0.12 No
SD_Biota_All VW‐UXO16‐SDSW19 2002819 227853 VW‐UXO16‐SD19‐000H SD 7/20/2016 0 6 EXPLOSIVE RDX 0.2 U MG/KG 0.08 0.2 No
SD_Biota_All VW‐UXO16‐SDSW19 2002819 227853 VW‐UXO16‐SD19‐000H SD 7/20/2016 0 6 EXPLOSIVE Tetryl 0.2 U MG/KG 0.091 0.2 No
SD_Biota_All VW‐UXO16‐SDSW19 2002819 227853 VW‐UXO16‐SD19‐000H SD 7/20/2016 0 6 METAL Aluminum 1730 = MG/KG 2.5 5.1 Yes
SD_Biota_All VW‐UXO16‐SDSW19 2002819 227853 VW‐UXO16‐SD19‐000H SD 7/20/2016 0 6 METAL Antimony 0.25 U MG/KG 0.13 0.25 No
SD_Biota_All VW‐UXO16‐SDSW19 2002819 227853 VW‐UXO16‐SD19‐000H SD 7/20/2016 0 6 METAL Arsenic 2.9 = MG/KG 0.1 0.38 Yes
SD_Biota_All VW‐UXO16‐SDSW19 2002819 227853 VW‐UXO16‐SD19‐000H SD 7/20/2016 0 6 METAL Barium 8.2 = MG/KG 0.09 0.51 Yes
SD_Biota_All VW‐UXO16‐SDSW19 2002819 227853 VW‐UXO16‐SD19‐000H SD 7/20/2016 0 6 METAL Beryllium 0.25 U MG/KG 0.05 0.25 No
SD_Biota_All VW‐UXO16‐SDSW19 2002819 227853 VW‐UXO16‐SD19‐000H SD 7/20/2016 0 6 METAL Cadmium 0.1 U MG/KG 0.038 0.1 No
SD_Biota_All VW‐UXO16‐SDSW19 2002819 227853 VW‐UXO16‐SD19‐000H SD 7/20/2016 0 6 METAL Calcium 134000 = MG/KG 304 506 Yes
SD_Biota_All VW‐UXO16‐SDSW19 2002819 227853 VW‐UXO16‐SD19‐000H SD 7/20/2016 0 6 METAL Chromium 3.2 = MG/KG 0.09 0.25 Yes
SD_Biota_All VW‐UXO16‐SDSW19 2002819 227853 VW‐UXO16‐SD19‐000H SD 7/20/2016 0 6 METAL Chromium (hexavalent) 0.51 U MG/KG 0.38 0.51 No
SD_Biota_All VW‐UXO16‐SDSW19 2002819 227853 VW‐UXO16‐SD19‐000H SD 7/20/2016 0 6 METAL Cobalt 0.56 = MG/KG 0.025 0.1 Yes
SD_Biota_All VW‐UXO16‐SDSW19 2002819 227853 VW‐UXO16‐SD19‐000H SD 7/20/2016 0 6 METAL Copper 3.7 J MG/KG 0.27 0.51 Yes
SD_Biota_All VW‐UXO16‐SDSW19 2002819 227853 VW‐UXO16‐SD19‐000H SD 7/20/2016 0 6 METAL Iron 2670 = MG/KG 4.4 5.1 Yes
SD_Biota_All VW‐UXO16‐SDSW19 2002819 227853 VW‐UXO16‐SD19‐000H SD 7/20/2016 0 6 METAL Lead 1 U MG/KG 0.32 1 No
SD_Biota_All VW‐UXO16‐SDSW19 2002819 227853 VW‐UXO16‐SD19‐000H SD 7/20/2016 0 6 METAL Magnesium 5720 = MG/KG 4.4 5.1 Yes
SD_Biota_All VW‐UXO16‐SDSW19 2002819 227853 VW‐UXO16‐SD19‐000H SD 7/20/2016 0 6 METAL Manganese 44.3 = MG/KG 0.16 0.51 Yes
SD_Biota_All VW‐UXO16‐SDSW19 2002819 227853 VW‐UXO16‐SD19‐000H SD 7/20/2016 0 6 METAL Nickel 0.57 J MG/KG 0.14 0.51 Yes
SD_Biota_All VW‐UXO16‐SDSW19 2002819 227853 VW‐UXO16‐SD19‐000H SD 7/20/2016 0 6 METAL Potassium 480 = MG/KG 51 63 Yes
SD_Biota_All VW‐UXO16‐SDSW19 2002819 227853 VW‐UXO16‐SD19‐000H SD 7/20/2016 0 6 METAL Selenium 0.13 U MG/KG 0.13 0.13 No
SD_Biota_All VW‐UXO16‐SDSW19 2002819 227853 VW‐UXO16‐SD19‐000H SD 7/20/2016 0 6 METAL Silver 0.06 U MG/KG 0.03 0.06 No
SD_Biota_All VW‐UXO16‐SDSW19 2002819 227853 VW‐UXO16‐SD19‐000H SD 7/20/2016 0 6 METAL Sodium 5040 = MG/KG 57 63 Yes
SD_Biota_All VW‐UXO16‐SDSW19 2002819 227853 VW‐UXO16‐SD19‐000H SD 7/20/2016 0 6 METAL Thallium 0.06 U MG/KG 0.03 0.06 No
SD_Biota_All VW‐UXO16‐SDSW19 2002819 227853 VW‐UXO16‐SD19‐000H SD 7/20/2016 0 6 METAL Vanadium 10.6 = MG/KG 0.13 0.51 Yes
SD_Biota_All VW‐UXO16‐SDSW19 2002819 227853 VW‐UXO16‐SD19‐000H SD 7/20/2016 0 6 METAL Zinc 3.5 J MG/KG 1.5 5.1 Yes
SD_Biota_All VW‐UXO16‐SDSW19 2002819 227853 VW‐UXO16‐SD19‐000H SD 7/20/2016 0 6 SVOA 2,4‐Dinitrotoluene 0.2 U MG/KG 0.083 0.2 No
SD_Biota_All VW‐UXO16‐SDSW19 2002819 227853 VW‐UXO16‐SD19‐000H SD 7/20/2016 0 6 SVOA 2,6‐Dinitrotoluene 0.2 U MG/KG 0.083 0.2 No
SD_Biota_All VW‐UXO16‐SDSW19 2002819 227853 VW‐UXO16‐SD19‐000H SD 7/20/2016 0 6 SVOA Nitrobenzene 0.2 U MG/KG 0.075 0.2 No
SD_Biota_All VW‐UXO16‐SDSW20 2002546 227931 VW‐UXO16‐SD20‐000H SD 7/18/2016 0 6 EXPLOSIVE 1,3,5‐Trinitrobenzene 0.2 U MG/KG 0.079 0.2 No
SD_Biota_All VW‐UXO16‐SDSW20 2002546 227931 VW‐UXO16‐SD20‐000H SD 7/18/2016 0 6 EXPLOSIVE 1,3‐Dinitrobenzene 0.2 U MG/KG 0.0634 0.2 No
SD_Biota_All VW‐UXO16‐SDSW20 2002546 227931 VW‐UXO16‐SD20‐000H SD 7/18/2016 0 6 EXPLOSIVE 2,4,6‐Trinitrotoluene 0.2 U MG/KG 0.083 0.2 No
SD_Biota_All VW‐UXO16‐SDSW20 2002546 227931 VW‐UXO16‐SD20‐000H SD 7/18/2016 0 6 EXPLOSIVE 2‐Amino‐4,6‐dinitrotoluene 0.2 U MG/KG 0.075 0.2 No
SD_Biota_All VW‐UXO16‐SDSW20 2002546 227931 VW‐UXO16‐SD20‐000H SD 7/18/2016 0 6 EXPLOSIVE 2‐Nitrotoluene 0.2 U MG/KG 0.066 0.2 No
SD_Biota_All VW‐UXO16‐SDSW20 2002546 227931 VW‐UXO16‐SD20‐000H SD 7/18/2016 0 6 EXPLOSIVE 3‐Nitrotoluene 0.2 U MG/KG 0.071 0.2 No
SD_Biota_All VW‐UXO16‐SDSW20 2002546 227931 VW‐UXO16‐SD20‐000H SD 7/18/2016 0 6 EXPLOSIVE 4‐Amino‐2,6‐dinitrotoluene 0.2 U MG/KG 0.075 0.2 No
SD_Biota_All VW‐UXO16‐SDSW20 2002546 227931 VW‐UXO16‐SD20‐000H SD 7/18/2016 0 6 EXPLOSIVE 4‐Nitrotoluene 0.2 U MG/KG 0.08 0.2 No
SD_Biota_All VW‐UXO16‐SDSW20 2002546 227931 VW‐UXO16‐SD20‐000H SD 7/18/2016 0 6 EXPLOSIVE HMX 0.2 U MG/KG 0.08 0.2 No
SD_Biota_All VW‐UXO16‐SDSW20 2002546 227931 VW‐UXO16‐SD20‐000H SD 7/18/2016 0 6 EXPLOSIVE Nitroglycerin 0.2 U MG/KG 0.085 0.2 No

PAGE 16 OF 21



Attachment 4
Data Used in the Human Health Risk Assessment  
UXO 16.1
Former NASD, Vieques, Puerto Rico

Sample Group Station ID Northing Easting Sample ID (1) Matrix
Date

Collected

Upper
Depth

(inches)

Lower
Depth

(inches)
Chemical 

Group Analyte Units
Detection

Limit
Reporting

Limit Detect
Result/

Qualifier
SD_Biota_All VW‐UXO16‐SDSW20 2002546 227931 VW‐UXO16‐SD20‐000H SD 7/18/2016 0 6 EXPLOSIVE Perchlorate 0.004 U MG/KG 0.002 0.004 No
SD_Biota_All VW‐UXO16‐SDSW20 2002546 227931 VW‐UXO16‐SD20‐000H SD 7/18/2016 0 6 EXPLOSIVE PETN 1 U MG/KG 0.45 1 No
SD_Biota_All VW‐UXO16‐SDSW20 2002546 227931 VW‐UXO16‐SD20‐000H SD 7/18/2016 0 6 EXPLOSIVE Picric Acid 0.12 U MG/KG 0.06 0.12 No
SD_Biota_All VW‐UXO16‐SDSW20 2002546 227931 VW‐UXO16‐SD20‐000H SD 7/18/2016 0 6 EXPLOSIVE RDX 0.2 U MG/KG 0.08 0.2 No
SD_Biota_All VW‐UXO16‐SDSW20 2002546 227931 VW‐UXO16‐SD20‐000H SD 7/18/2016 0 6 EXPLOSIVE Tetryl 0.2 U MG/KG 0.091 0.2 No
SD_Biota_All VW‐UXO16‐SDSW20 2002546 227931 VW‐UXO16‐SD20‐000H SD 7/18/2016 0 6 METAL Aluminum 2700 = MG/KG 2.9 5.9 Yes
SD_Biota_All VW‐UXO16‐SDSW20 2002546 227931 VW‐UXO16‐SD20‐000H SD 7/18/2016 0 6 METAL Antimony 1.9 = MG/KG 0.15 0.3 Yes
SD_Biota_All VW‐UXO16‐SDSW20 2002546 227931 VW‐UXO16‐SD20‐000H SD 7/18/2016 0 6 METAL Arsenic 1.6 = MG/KG 0.12 0.45 Yes
SD_Biota_All VW‐UXO16‐SDSW20 2002546 227931 VW‐UXO16‐SD20‐000H SD 7/18/2016 0 6 METAL Barium 21.4 J MG/KG 0.1 0.59 Yes
SD_Biota_All VW‐UXO16‐SDSW20 2002546 227931 VW‐UXO16‐SD20‐000H SD 7/18/2016 0 6 METAL Beryllium 0.3 U MG/KG 0.06 0.3 No
SD_Biota_All VW‐UXO16‐SDSW20 2002546 227931 VW‐UXO16‐SD20‐000H SD 7/18/2016 0 6 METAL Cadmium 0.12 U MG/KG 0.045 0.12 No
SD_Biota_All VW‐UXO16‐SDSW20 2002546 227931 VW‐UXO16‐SD20‐000H SD 7/18/2016 0 6 METAL Calcium 177000 = MG/KG 355 591 Yes
SD_Biota_All VW‐UXO16‐SDSW20 2002546 227931 VW‐UXO16‐SD20‐000H SD 7/18/2016 0 6 METAL Chromium 4.3 = MG/KG 0.1 0.3 Yes
SD_Biota_All VW‐UXO16‐SDSW20 2002546 227931 VW‐UXO16‐SD20‐000H SD 7/18/2016 0 6 METAL Chromium (hexavalent) 0.59 U MG/KG 0.45 0.59 No
SD_Biota_All VW‐UXO16‐SDSW20 2002546 227931 VW‐UXO16‐SD20‐000H SD 7/18/2016 0 6 METAL Cobalt 0.77 = MG/KG 0.03 0.12 Yes
SD_Biota_All VW‐UXO16‐SDSW20 2002546 227931 VW‐UXO16‐SD20‐000H SD 7/18/2016 0 6 METAL Copper 5.3 J MG/KG 0.31 0.59 Yes
SD_Biota_All VW‐UXO16‐SDSW20 2002546 227931 VW‐UXO16‐SD20‐000H SD 7/18/2016 0 6 METAL Iron 4070 = MG/KG 5.2 5.9 Yes
SD_Biota_All VW‐UXO16‐SDSW20 2002546 227931 VW‐UXO16‐SD20‐000H SD 7/18/2016 0 6 METAL Lead 1.2 U MG/KG 0.37 1.2 No
SD_Biota_All VW‐UXO16‐SDSW20 2002546 227931 VW‐UXO16‐SD20‐000H SD 7/18/2016 0 6 METAL Magnesium 8980 = MG/KG 5.2 5.9 Yes
SD_Biota_All VW‐UXO16‐SDSW20 2002546 227931 VW‐UXO16‐SD20‐000H SD 7/18/2016 0 6 METAL Manganese 86.6 = MG/KG 0.19 0.59 Yes
SD_Biota_All VW‐UXO16‐SDSW20 2002546 227931 VW‐UXO16‐SD20‐000H SD 7/18/2016 0 6 METAL Nickel 0.85 J MG/KG 0.16 0.59 Yes
SD_Biota_All VW‐UXO16‐SDSW20 2002546 227931 VW‐UXO16‐SD20‐000H SD 7/18/2016 0 6 METAL Potassium 809 = MG/KG 59 74 Yes
SD_Biota_All VW‐UXO16‐SDSW20 2002546 227931 VW‐UXO16‐SD20‐000H SD 7/18/2016 0 6 METAL Selenium 0.15 U MG/KG 0.15 0.15 No
SD_Biota_All VW‐UXO16‐SDSW20 2002546 227931 VW‐UXO16‐SD20‐000H SD 7/18/2016 0 6 METAL Silver 0.07 U MG/KG 0.03 0.07 No
SD_Biota_All VW‐UXO16‐SDSW20 2002546 227931 VW‐UXO16‐SD20‐000H SD 7/18/2016 0 6 METAL Sodium 6990 = MG/KG 66 74 Yes
SD_Biota_All VW‐UXO16‐SDSW20 2002546 227931 VW‐UXO16‐SD20‐000H SD 7/18/2016 0 6 METAL Thallium 0.037 J MG/KG 0.03 0.07 Yes
SD_Biota_All VW‐UXO16‐SDSW20 2002546 227931 VW‐UXO16‐SD20‐000H SD 7/18/2016 0 6 METAL Vanadium 14.8 = MG/KG 0.15 0.59 Yes
SD_Biota_All VW‐UXO16‐SDSW20 2002546 227931 VW‐UXO16‐SD20‐000H SD 7/18/2016 0 6 METAL Zinc 4.5 J MG/KG 1.7 5.9 Yes
SD_Biota_All VW‐UXO16‐SDSW20 2002546 227931 VW‐UXO16‐SD20‐000H SD 7/18/2016 0 6 SVOA 2,4‐Dinitrotoluene 0.2 U MG/KG 0.083 0.2 No
SD_Biota_All VW‐UXO16‐SDSW20 2002546 227931 VW‐UXO16‐SD20‐000H SD 7/18/2016 0 6 SVOA 2,6‐Dinitrotoluene 0.2 U MG/KG 0.083 0.2 No
SD_Biota_All VW‐UXO16‐SDSW20 2002546 227931 VW‐UXO16‐SD20‐000H SD 7/18/2016 0 6 SVOA Nitrobenzene 0.2 U MG/KG 0.075 0.2 No
SD_Biota_All VW‐UXO16‐SDSW21 2003375 227293 VW‐UXO16‐SD21‐000H SD 7/16/2016 0 3 EXPLOSIVE 1,3,5‐Trinitrobenzene 0.2 U MG/KG 0.079 0.2 No
SD_Biota_All VW‐UXO16‐SDSW21 2003375 227293 VW‐UXO16‐SD21‐000H SD 7/16/2016 0 3 EXPLOSIVE 1,3‐Dinitrobenzene 0.2 U MG/KG 0.0634 0.2 No
SD_Biota_All VW‐UXO16‐SDSW21 2003375 227293 VW‐UXO16‐SD21‐000H SD 7/16/2016 0 3 EXPLOSIVE 2,4,6‐Trinitrotoluene 0.2 U MG/KG 0.083 0.2 No
SD_Biota_All VW‐UXO16‐SDSW21 2003375 227293 VW‐UXO16‐SD21‐000H SD 7/16/2016 0 3 EXPLOSIVE 2‐Amino‐4,6‐dinitrotoluene 0.2 U MG/KG 0.075 0.2 No
SD_Biota_All VW‐UXO16‐SDSW21 2003375 227293 VW‐UXO16‐SD21‐000H SD 7/16/2016 0 3 EXPLOSIVE 2‐Nitrotoluene 0.2 U MG/KG 0.066 0.2 No
SD_Biota_All VW‐UXO16‐SDSW21 2003375 227293 VW‐UXO16‐SD21‐000H SD 7/16/2016 0 3 EXPLOSIVE 3‐Nitrotoluene 0.2 U MG/KG 0.071 0.2 No
SD_Biota_All VW‐UXO16‐SDSW21 2003375 227293 VW‐UXO16‐SD21‐000H SD 7/16/2016 0 3 EXPLOSIVE 4‐Amino‐2,6‐dinitrotoluene 0.2 U MG/KG 0.075 0.2 No
SD_Biota_All VW‐UXO16‐SDSW21 2003375 227293 VW‐UXO16‐SD21‐000H SD 7/16/2016 0 3 EXPLOSIVE 4‐Nitrotoluene 0.2 U MG/KG 0.08 0.2 No
SD_Biota_All VW‐UXO16‐SDSW21 2003375 227293 VW‐UXO16‐SD21‐000H SD 7/16/2016 0 3 EXPLOSIVE HMX 0.2 U MG/KG 0.08 0.2 No
SD_Biota_All VW‐UXO16‐SDSW21 2003375 227293 VW‐UXO16‐SD21‐000H SD 7/16/2016 0 3 EXPLOSIVE Nitroglycerin 0.2 U MG/KG 0.085 0.2 No
SD_Biota_All VW‐UXO16‐SDSW21 2003375 227293 VW‐UXO16‐SD21‐000H SD 7/16/2016 0 3 EXPLOSIVE Perchlorate 0.004 UJ MG/KG 0.002 0.004 No
SD_Biota_All VW‐UXO16‐SDSW21 2003375 227293 VW‐UXO16‐SD21‐000H SD 7/16/2016 0 3 EXPLOSIVE PETN 1 U MG/KG 0.45 1 No
SD_Biota_All VW‐UXO16‐SDSW21 2003375 227293 VW‐UXO16‐SD21‐000H SD 7/16/2016 0 3 EXPLOSIVE Picric Acid 0.12 U MG/KG 0.06 0.12 No
SD_Biota_All VW‐UXO16‐SDSW21 2003375 227293 VW‐UXO16‐SD21‐000H SD 7/16/2016 0 3 EXPLOSIVE RDX 0.2 U MG/KG 0.08 0.2 No
SD_Biota_All VW‐UXO16‐SDSW21 2003375 227293 VW‐UXO16‐SD21‐000H SD 7/16/2016 0 3 EXPLOSIVE Tetryl 0.2 U MG/KG 0.091 0.2 No
SD_Biota_All VW‐UXO16‐SDSW21 2003375 227293 VW‐UXO16‐SD21‐000H SD 7/16/2016 0 3 METAL Aluminum 1480 J MG/KG 2.6 5.3 Yes
SD_Biota_All VW‐UXO16‐SDSW21 2003375 227293 VW‐UXO16‐SD21‐000H SD 7/16/2016 0 3 METAL Antimony 1.1 = MG/KG 0.13 0.27 Yes
SD_Biota_All VW‐UXO16‐SDSW21 2003375 227293 VW‐UXO16‐SD21‐000H SD 7/16/2016 0 3 METAL Arsenic 2.9 = MG/KG 0.11 0.4 Yes
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SD_Biota_All VW‐UXO16‐SDSW21 2003375 227293 VW‐UXO16‐SD21‐000H SD 7/16/2016 0 3 METAL Barium 4.7 = MG/KG 0.09 0.53 Yes
SD_Biota_All VW‐UXO16‐SDSW21 2003375 227293 VW‐UXO16‐SD21‐000H SD 7/16/2016 0 3 METAL Beryllium 0.27 U MG/KG 0.05 0.27 No
SD_Biota_All VW‐UXO16‐SDSW21 2003375 227293 VW‐UXO16‐SD21‐000H SD 7/16/2016 0 3 METAL Cadmium 0.11 U MG/KG 0.04 0.11 No
SD_Biota_All VW‐UXO16‐SDSW21 2003375 227293 VW‐UXO16‐SD21‐000H SD 7/16/2016 0 3 METAL Calcium 47200 = MG/KG 319 532 Yes
SD_Biota_All VW‐UXO16‐SDSW21 2003375 227293 VW‐UXO16‐SD21‐000H SD 7/16/2016 0 3 METAL Chromium 2.3 = MG/KG 0.09 0.27 Yes
SD_Biota_All VW‐UXO16‐SDSW21 2003375 227293 VW‐UXO16‐SD21‐000H SD 7/16/2016 0 3 METAL Cobalt 0.55 = MG/KG 0.027 0.11 Yes
SD_Biota_All VW‐UXO16‐SDSW21 2003375 227293 VW‐UXO16‐SD21‐000H SD 7/16/2016 0 3 METAL Copper 2.8 J MG/KG 0.28 0.53 Yes
SD_Biota_All VW‐UXO16‐SDSW21 2003375 227293 VW‐UXO16‐SD21‐000H SD 7/16/2016 0 3 METAL Iron 3350 = MG/KG 4.7 5.3 Yes
SD_Biota_All VW‐UXO16‐SDSW21 2003375 227293 VW‐UXO16‐SD21‐000H SD 7/16/2016 0 3 METAL Lead 0.52 J MG/KG 0.33 1.1 Yes
SD_Biota_All VW‐UXO16‐SDSW21 2003375 227293 VW‐UXO16‐SD21‐000H SD 7/16/2016 0 3 METAL Magnesium 3540 J MG/KG 4.7 5.3 Yes
SD_Biota_All VW‐UXO16‐SDSW21 2003375 227293 VW‐UXO16‐SD21‐000H SD 7/16/2016 0 3 METAL Manganese 48.9 J MG/KG 0.17 0.53 Yes
SD_Biota_All VW‐UXO16‐SDSW21 2003375 227293 VW‐UXO16‐SD21‐000H SD 7/16/2016 0 3 METAL Nickel 0.51 J MG/KG 0.15 0.53 Yes
SD_Biota_All VW‐UXO16‐SDSW21 2003375 227293 VW‐UXO16‐SD21‐000H SD 7/16/2016 0 3 METAL Potassium 334 J MG/KG 53 66 Yes
SD_Biota_All VW‐UXO16‐SDSW21 2003375 227293 VW‐UXO16‐SD21‐000H SD 7/16/2016 0 3 METAL Selenium 0.13 U MG/KG 0.13 0.13 No
SD_Biota_All VW‐UXO16‐SDSW21 2003375 227293 VW‐UXO16‐SD21‐000H SD 7/16/2016 0 3 METAL Silver 0.07 U MG/KG 0.03 0.07 No
SD_Biota_All VW‐UXO16‐SDSW21 2003375 227293 VW‐UXO16‐SD21‐000H SD 7/16/2016 0 3 METAL Sodium 4070 = MG/KG 60 66 Yes
SD_Biota_All VW‐UXO16‐SDSW21 2003375 227293 VW‐UXO16‐SD21‐000H SD 7/16/2016 0 3 METAL Thallium 0.07 U MG/KG 0.03 0.07 No
SD_Biota_All VW‐UXO16‐SDSW21 2003375 227293 VW‐UXO16‐SD21‐000H SD 7/16/2016 0 3 METAL Vanadium 13.4 = MG/KG 0.13 0.53 Yes
SD_Biota_All VW‐UXO16‐SDSW21 2003375 227293 VW‐UXO16‐SD21‐000H SD 7/16/2016 0 3 METAL Zinc 3.2 J‐ MG/KG 1.5 5.3 Yes
SD_Biota_All VW‐UXO16‐SDSW21 2003375 227293 VW‐UXO16‐SD21‐000H SD 7/16/2016 0 3 SVOA 2,4‐Dinitrotoluene 0.2 U MG/KG 0.083 0.2 No
SD_Biota_All VW‐UXO16‐SDSW21 2003375 227293 VW‐UXO16‐SD21‐000H SD 7/16/2016 0 3 SVOA 2,6‐Dinitrotoluene 0.2 U MG/KG 0.083 0.2 No
SD_Biota_All VW‐UXO16‐SDSW21 2003375 227293 VW‐UXO16‐SD21‐000H SD 7/16/2016 0 3 SVOA Nitrobenzene 0.2 U MG/KG 0.075 0.2 No

SD_DirExp VW‐UXO16‐SDSW05 2002892 227878 VW‐UXO16‐SD05‐000H SD 7/16/2016 0 6 EXPLOSIVE 1,3,5‐Trinitrobenzene 0.2 U MG/KG 0.079 0.2 No
SD_DirExp VW‐UXO16‐SDSW05 2002892 227878 VW‐UXO16‐SD05‐000H SD 7/16/2016 0 6 EXPLOSIVE 1,3‐Dinitrobenzene 0.2 U MG/KG 0.0634 0.2 No
SD_DirExp VW‐UXO16‐SDSW05 2002892 227878 VW‐UXO16‐SD05‐000H SD 7/16/2016 0 6 EXPLOSIVE 2,4,6‐Trinitrotoluene 0.2 U MG/KG 0.083 0.2 No
SD_DirExp VW‐UXO16‐SDSW05 2002892 227878 VW‐UXO16‐SD05‐000H SD 7/16/2016 0 6 EXPLOSIVE 2‐Amino‐4,6‐dinitrotoluene 0.2 U MG/KG 0.075 0.2 No
SD_DirExp VW‐UXO16‐SDSW05 2002892 227878 VW‐UXO16‐SD05‐000H SD 7/16/2016 0 6 EXPLOSIVE 2‐Nitrotoluene 0.2 U MG/KG 0.066 0.2 No
SD_DirExp VW‐UXO16‐SDSW05 2002892 227878 VW‐UXO16‐SD05‐000H SD 7/16/2016 0 6 EXPLOSIVE 3‐Nitrotoluene 0.2 U MG/KG 0.071 0.2 No
SD_DirExp VW‐UXO16‐SDSW05 2002892 227878 VW‐UXO16‐SD05‐000H SD 7/16/2016 0 6 EXPLOSIVE 4‐Amino‐2,6‐dinitrotoluene 0.2 U MG/KG 0.075 0.2 No
SD_DirExp VW‐UXO16‐SDSW05 2002892 227878 VW‐UXO16‐SD05‐000H SD 7/16/2016 0 6 EXPLOSIVE 4‐Nitrotoluene 0.2 U MG/KG 0.08 0.2 No
SD_DirExp VW‐UXO16‐SDSW05 2002892 227878 VW‐UXO16‐SD05‐000H SD 7/16/2016 0 6 EXPLOSIVE HMX 0.2 U MG/KG 0.08 0.2 No
SD_DirExp VW‐UXO16‐SDSW05 2002892 227878 VW‐UXO16‐SD05‐000H SD 7/16/2016 0 6 EXPLOSIVE Nitroglycerin 0.2 U MG/KG 0.085 0.2 No
SD_DirExp VW‐UXO16‐SDSW05 2002892 227878 VW‐UXO16‐SD05‐000H SD 7/16/2016 0 6 EXPLOSIVE Perchlorate 0.004 U MG/KG 0.002 0.004 No
SD_DirExp VW‐UXO16‐SDSW05 2002892 227878 VW‐UXO16‐SD05‐000H SD 7/16/2016 0 6 EXPLOSIVE PETN 1 U MG/KG 0.45 1 No
SD_DirExp VW‐UXO16‐SDSW05 2002892 227878 VW‐UXO16‐SD05‐000H SD 7/16/2016 0 6 EXPLOSIVE Picric Acid 0.12 U MG/KG 0.06 0.12 No
SD_DirExp VW‐UXO16‐SDSW05 2002892 227878 VW‐UXO16‐SD05‐000H SD 7/16/2016 0 6 EXPLOSIVE RDX 0.2 U MG/KG 0.08 0.2 No
SD_DirExp VW‐UXO16‐SDSW05 2002892 227878 VW‐UXO16‐SD05‐000H SD 7/16/2016 0 6 EXPLOSIVE Tetryl 0.2 U MG/KG 0.091 0.2 No
SD_DirExp VW‐UXO16‐SDSW05 2002892 227878 VW‐UXO16‐SD05‐000H SD 7/16/2016 0 6 METAL Aluminum 4770 J MG/KG 3.6 7.3 Yes
SD_DirExp VW‐UXO16‐SDSW05 2002892 227878 VW‐UXO16‐SD05‐000H SD 7/16/2016 0 6 METAL Antimony 1.4 = MG/KG 0.18 0.36 Yes
SD_DirExp VW‐UXO16‐SDSW05 2002892 227878 VW‐UXO16‐SD05‐000H SD 7/16/2016 0 6 METAL Arsenic 3.1 = MG/KG 0.15 0.55 Yes
SD_DirExp VW‐UXO16‐SDSW05 2002892 227878 VW‐UXO16‐SD05‐000H SD 7/16/2016 0 6 METAL Barium 18.2 = MG/KG 0.13 0.73 Yes
SD_DirExp VW‐UXO16‐SDSW05 2002892 227878 VW‐UXO16‐SD05‐000H SD 7/16/2016 0 6 METAL Beryllium 0.36 U MG/KG 0.07 0.36 No
SD_DirExp VW‐UXO16‐SDSW05 2002892 227878 VW‐UXO16‐SD05‐000H SD 7/16/2016 0 6 METAL Cadmium 0.15 U MG/KG 0.055 0.15 No
SD_DirExp VW‐UXO16‐SDSW05 2002892 227878 VW‐UXO16‐SD05‐000H SD 7/16/2016 0 6 METAL Calcium 174000 = MG/KG 437 729 Yes
SD_DirExp VW‐UXO16‐SDSW05 2002892 227878 VW‐UXO16‐SD05‐000H SD 7/16/2016 0 6 METAL Chromium 6.4 = MG/KG 0.13 0.36 Yes
SD_DirExp VW‐UXO16‐SDSW05 2002892 227878 VW‐UXO16‐SD05‐000H SD 7/16/2016 0 6 METAL Cobalt 1.6 = MG/KG 0.036 0.15 Yes
SD_DirExp VW‐UXO16‐SDSW05 2002892 227878 VW‐UXO16‐SD05‐000H SD 7/16/2016 0 6 METAL Copper 8.4 J MG/KG 0.38 0.73 Yes
SD_DirExp VW‐UXO16‐SDSW05 2002892 227878 VW‐UXO16‐SD05‐000H SD 7/16/2016 0 6 METAL Iron 8310 = MG/KG 128 146 Yes
SD_DirExp VW‐UXO16‐SDSW05 2002892 227878 VW‐UXO16‐SD05‐000H SD 7/16/2016 0 6 METAL Lead 0.87 J MG/KG 0.46 1.5 Yes
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SD_DirExp VW‐UXO16‐SDSW05 2002892 227878 VW‐UXO16‐SD05‐000H SD 7/16/2016 0 6 METAL Magnesium 9310 J MG/KG 6.4 7.3 Yes
SD_DirExp VW‐UXO16‐SDSW05 2002892 227878 VW‐UXO16‐SD05‐000H SD 7/16/2016 0 6 METAL Manganese 107 J MG/KG 0.24 0.73 Yes
SD_DirExp VW‐UXO16‐SDSW05 2002892 227878 VW‐UXO16‐SD05‐000H SD 7/16/2016 0 6 METAL Nickel 1.7 J MG/KG 0.2 0.73 Yes
SD_DirExp VW‐UXO16‐SDSW05 2002892 227878 VW‐UXO16‐SD05‐000H SD 7/16/2016 0 6 METAL Potassium 1120 = MG/KG 73 91 Yes
SD_DirExp VW‐UXO16‐SDSW05 2002892 227878 VW‐UXO16‐SD05‐000H SD 7/16/2016 0 6 METAL Selenium 0.2 J MG/KG 0.18 0.18 Yes
SD_DirExp VW‐UXO16‐SDSW05 2002892 227878 VW‐UXO16‐SD05‐000H SD 7/16/2016 0 6 METAL Silver 0.09 U MG/KG 0.04 0.09 No
SD_DirExp VW‐UXO16‐SDSW05 2002892 227878 VW‐UXO16‐SD05‐000H SD 7/16/2016 0 6 METAL Sodium 10200 = MG/KG 410 455 Yes
SD_DirExp VW‐UXO16‐SDSW05 2002892 227878 VW‐UXO16‐SD05‐000H SD 7/16/2016 0 6 METAL Thallium 0.047 J MG/KG 0.04 0.09 Yes
SD_DirExp VW‐UXO16‐SDSW05 2002892 227878 VW‐UXO16‐SD05‐000H SD 7/16/2016 0 6 METAL Vanadium 23.1 = MG/KG 0.18 0.73 Yes
SD_DirExp VW‐UXO16‐SDSW05 2002892 227878 VW‐UXO16‐SD05‐000H SD 7/16/2016 0 6 METAL Zinc 9.3 J‐ MG/KG 2.1 7.3 Yes
SD_DirExp VW‐UXO16‐SDSW05 2002892 227878 VW‐UXO16‐SD05‐000H SD 7/16/2016 0 6 SVOA 2,4‐Dinitrotoluene 0.2 U MG/KG 0.083 0.2 No
SD_DirExp VW‐UXO16‐SDSW05 2002892 227878 VW‐UXO16‐SD05‐000H SD 7/16/2016 0 6 SVOA 2,6‐Dinitrotoluene 0.2 U MG/KG 0.083 0.2 No
SD_DirExp VW‐UXO16‐SDSW05 2002892 227878 VW‐UXO16‐SD05‐000H SD 7/16/2016 0 6 SVOA Nitrobenzene 0.2 U MG/KG 0.075 0.2 No
SD_DirExp VW‐UXO16‐SDSW18 2002922 227904 VW‐UXO16‐SD18‐000H SD 7/16/2016 0 6 EXPLOSIVE 1,3,5‐Trinitrobenzene 0.2 U MG/KG 0.079 0.2 No
SD_DirExp VW‐UXO16‐SDSW18 2002922 227904 VW‐UXO16‐SD18‐000H SD 7/16/2016 0 6 EXPLOSIVE 1,3‐Dinitrobenzene 0.2 U MG/KG 0.0634 0.2 No
SD_DirExp VW‐UXO16‐SDSW18 2002922 227904 VW‐UXO16‐SD18‐000H SD 7/16/2016 0 6 EXPLOSIVE 2,4,6‐Trinitrotoluene 0.2 U MG/KG 0.083 0.2 No
SD_DirExp VW‐UXO16‐SDSW18 2002922 227904 VW‐UXO16‐SD18‐000H SD 7/16/2016 0 6 EXPLOSIVE 2‐Amino‐4,6‐dinitrotoluene 0.2 U MG/KG 0.075 0.2 No
SD_DirExp VW‐UXO16‐SDSW18 2002922 227904 VW‐UXO16‐SD18‐000H SD 7/16/2016 0 6 EXPLOSIVE 2‐Nitrotoluene 0.2 U MG/KG 0.066 0.2 No
SD_DirExp VW‐UXO16‐SDSW18 2002922 227904 VW‐UXO16‐SD18‐000H SD 7/16/2016 0 6 EXPLOSIVE 3‐Nitrotoluene 0.2 U MG/KG 0.071 0.2 No
SD_DirExp VW‐UXO16‐SDSW18 2002922 227904 VW‐UXO16‐SD18‐000H SD 7/16/2016 0 6 EXPLOSIVE 4‐Amino‐2,6‐dinitrotoluene 0.2 U MG/KG 0.075 0.2 No
SD_DirExp VW‐UXO16‐SDSW18 2002922 227904 VW‐UXO16‐SD18‐000H SD 7/16/2016 0 6 EXPLOSIVE 4‐Nitrotoluene 0.2 U MG/KG 0.08 0.2 No
SD_DirExp VW‐UXO16‐SDSW18 2002922 227904 VW‐UXO16‐SD18‐000H SD 7/16/2016 0 6 EXPLOSIVE HMX 0.2 U MG/KG 0.08 0.2 No
SD_DirExp VW‐UXO16‐SDSW18 2002922 227904 VW‐UXO16‐SD18‐000H SD 7/16/2016 0 6 EXPLOSIVE Nitroglycerin 0.2 U MG/KG 0.085 0.2 No
SD_DirExp VW‐UXO16‐SDSW18 2002922 227904 VW‐UXO16‐SD18‐000H SD 7/16/2016 0 6 EXPLOSIVE Perchlorate 0.004 U MG/KG 0.002 0.004 No
SD_DirExp VW‐UXO16‐SDSW18 2002922 227904 VW‐UXO16‐SD18‐000H SD 7/16/2016 0 6 EXPLOSIVE PETN 1 U MG/KG 0.45 1 No
SD_DirExp VW‐UXO16‐SDSW18 2002922 227904 VW‐UXO16‐SD18‐000H SD 7/16/2016 0 6 EXPLOSIVE Picric Acid 0.12 U MG/KG 0.06 0.12 No
SD_DirExp VW‐UXO16‐SDSW18 2002922 227904 VW‐UXO16‐SD18‐000H SD 7/16/2016 0 6 EXPLOSIVE RDX 0.2 U MG/KG 0.08 0.2 No
SD_DirExp VW‐UXO16‐SDSW18 2002922 227904 VW‐UXO16‐SD18‐000H SD 7/16/2016 0 6 EXPLOSIVE Tetryl 0.2 U MG/KG 0.091 0.2 No
SD_DirExp VW‐UXO16‐SDSW18 2002922 227904 VW‐UXO16‐SD18‐000H SD 7/16/2016 0 6 METAL Aluminum 3840 J MG/KG 3.2 6.4 Yes
SD_DirExp VW‐UXO16‐SDSW18 2002922 227904 VW‐UXO16‐SD18‐000H SD 7/16/2016 0 6 METAL Antimony 1.2 U MG/KG 0.16 0.32 No
SD_DirExp VW‐UXO16‐SDSW18 2002922 227904 VW‐UXO16‐SD18‐000H SD 7/16/2016 0 6 METAL Arsenic 2.2 = MG/KG 0.13 0.48 Yes
SD_DirExp VW‐UXO16‐SDSW18 2002922 227904 VW‐UXO16‐SD18‐000H SD 7/16/2016 0 6 METAL Barium 22 = MG/KG 0.11 0.64 Yes
SD_DirExp VW‐UXO16‐SDSW18 2002922 227904 VW‐UXO16‐SD18‐000H SD 7/16/2016 0 6 METAL Beryllium 0.32 U MG/KG 0.06 0.32 No
SD_DirExp VW‐UXO16‐SDSW18 2002922 227904 VW‐UXO16‐SD18‐000H SD 7/16/2016 0 6 METAL Cadmium 0.13 U MG/KG 0.048 0.13 No
SD_DirExp VW‐UXO16‐SDSW18 2002922 227904 VW‐UXO16‐SD18‐000H SD 7/16/2016 0 6 METAL Calcium 188000 = MG/KG 385 642 Yes
SD_DirExp VW‐UXO16‐SDSW18 2002922 227904 VW‐UXO16‐SD18‐000H SD 7/16/2016 0 6 METAL Chromium 5.1 = MG/KG 0.11 0.32 Yes
SD_DirExp VW‐UXO16‐SDSW18 2002922 227904 VW‐UXO16‐SD18‐000H SD 7/16/2016 0 6 METAL Cobalt 1.6 = MG/KG 0.032 0.13 Yes
SD_DirExp VW‐UXO16‐SDSW18 2002922 227904 VW‐UXO16‐SD18‐000H SD 7/16/2016 0 6 METAL Copper 8.2 = MG/KG 0.34 0.64 Yes
SD_DirExp VW‐UXO16‐SDSW18 2002922 227904 VW‐UXO16‐SD18‐000H SD 7/16/2016 0 6 METAL Iron 6310 = MG/KG 5.6 6.4 Yes
SD_DirExp VW‐UXO16‐SDSW18 2002922 227904 VW‐UXO16‐SD18‐000H SD 7/16/2016 0 6 METAL Lead 0.83 J MG/KG 0.4 1.3 Yes
SD_DirExp VW‐UXO16‐SDSW18 2002922 227904 VW‐UXO16‐SD18‐000H SD 7/16/2016 0 6 METAL Magnesium 10300 J MG/KG 5.6 6.4 Yes
SD_DirExp VW‐UXO16‐SDSW18 2002922 227904 VW‐UXO16‐SD18‐000H SD 7/16/2016 0 6 METAL Manganese 114 J MG/KG 0.21 0.64 Yes
SD_DirExp VW‐UXO16‐SDSW18 2002922 227904 VW‐UXO16‐SD18‐000H SD 7/16/2016 0 6 METAL Nickel 1 J MG/KG 0.18 0.64 Yes
SD_DirExp VW‐UXO16‐SDSW18 2002922 227904 VW‐UXO16‐SD18‐000H SD 7/16/2016 0 6 METAL Potassium 928 = MG/KG 64 80 Yes
SD_DirExp VW‐UXO16‐SDSW18 2002922 227904 VW‐UXO16‐SD18‐000H SD 7/16/2016 0 6 METAL Selenium 0.16 U MG/KG 0.16 0.16 No
SD_DirExp VW‐UXO16‐SDSW18 2002922 227904 VW‐UXO16‐SD18‐000H SD 7/16/2016 0 6 METAL Silver 0.08 U MG/KG 0.03 0.08 No
SD_DirExp VW‐UXO16‐SDSW18 2002922 227904 VW‐UXO16‐SD18‐000H SD 7/16/2016 0 6 METAL Sodium 7450 = MG/KG 72 80 Yes
SD_DirExp VW‐UXO16‐SDSW18 2002922 227904 VW‐UXO16‐SD18‐000H SD 7/16/2016 0 6 METAL Thallium 0.058 J MG/KG 0.03 0.08 Yes
SD_DirExp VW‐UXO16‐SDSW18 2002922 227904 VW‐UXO16‐SD18‐000H SD 7/16/2016 0 6 METAL Vanadium 20.1 = MG/KG 0.16 0.64 Yes
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SD_DirExp VW‐UXO16‐SDSW18 2002922 227904 VW‐UXO16‐SD18‐000H SD 7/16/2016 0 6 METAL Zinc 9.8 J‐ MG/KG 1.8 6.4 Yes
SD_DirExp VW‐UXO16‐SDSW18 2002922 227904 VW‐UXO16‐SD18‐000H SD 7/16/2016 0 6 SVOA 2,4‐Dinitrotoluene 0.2 U MG/KG 0.083 0.2 No
SD_DirExp VW‐UXO16‐SDSW18 2002922 227904 VW‐UXO16‐SD18‐000H SD 7/16/2016 0 6 SVOA 2,6‐Dinitrotoluene 0.2 U MG/KG 0.083 0.2 No
SD_DirExp VW‐UXO16‐SDSW18 2002922 227904 VW‐UXO16‐SD18‐000H SD 7/16/2016 0 6 SVOA Nitrobenzene 0.2 U MG/KG 0.075 0.2 No
SD_DirExp VW‐UXO16‐SDSW19 2002819 227853 VW‐UXO16‐SD19‐000H SD 7/20/2016 0 6 EXPLOSIVE 1,3,5‐Trinitrobenzene 0.2 U MG/KG 0.079 0.2 No
SD_DirExp VW‐UXO16‐SDSW19 2002819 227853 VW‐UXO16‐SD19‐000H SD 7/20/2016 0 6 EXPLOSIVE 1,3‐Dinitrobenzene 0.2 U MG/KG 0.0634 0.2 No
SD_DirExp VW‐UXO16‐SDSW19 2002819 227853 VW‐UXO16‐SD19‐000H SD 7/20/2016 0 6 EXPLOSIVE 2,4,6‐Trinitrotoluene 0.2 U MG/KG 0.083 0.2 No
SD_DirExp VW‐UXO16‐SDSW19 2002819 227853 VW‐UXO16‐SD19‐000H SD 7/20/2016 0 6 EXPLOSIVE 2‐Amino‐4,6‐dinitrotoluene 0.2 U MG/KG 0.075 0.2 No
SD_DirExp VW‐UXO16‐SDSW19 2002819 227853 VW‐UXO16‐SD19‐000H SD 7/20/2016 0 6 EXPLOSIVE 2‐Nitrotoluene 0.2 U MG/KG 0.066 0.2 No
SD_DirExp VW‐UXO16‐SDSW19 2002819 227853 VW‐UXO16‐SD19‐000H SD 7/20/2016 0 6 EXPLOSIVE 3‐Nitrotoluene 0.2 U MG/KG 0.071 0.2 No
SD_DirExp VW‐UXO16‐SDSW19 2002819 227853 VW‐UXO16‐SD19‐000H SD 7/20/2016 0 6 EXPLOSIVE 4‐Amino‐2,6‐dinitrotoluene 0.2 U MG/KG 0.075 0.2 No
SD_DirExp VW‐UXO16‐SDSW19 2002819 227853 VW‐UXO16‐SD19‐000H SD 7/20/2016 0 6 EXPLOSIVE 4‐Nitrotoluene 0.2 U MG/KG 0.08 0.2 No
SD_DirExp VW‐UXO16‐SDSW19 2002819 227853 VW‐UXO16‐SD19‐000H SD 7/20/2016 0 6 EXPLOSIVE HMX 0.2 U MG/KG 0.08 0.2 No
SD_DirExp VW‐UXO16‐SDSW19 2002819 227853 VW‐UXO16‐SD19‐000H SD 7/20/2016 0 6 EXPLOSIVE Nitroglycerin 0.2 U MG/KG 0.085 0.2 No
SD_DirExp VW‐UXO16‐SDSW19 2002819 227853 VW‐UXO16‐SD19‐000H SD 7/20/2016 0 6 EXPLOSIVE Perchlorate 0.004 U MG/KG 0.002 0.004 No
SD_DirExp VW‐UXO16‐SDSW19 2002819 227853 VW‐UXO16‐SD19‐000H SD 7/20/2016 0 6 EXPLOSIVE PETN 1 U MG/KG 0.45 1 No
SD_DirExp VW‐UXO16‐SDSW19 2002819 227853 VW‐UXO16‐SD19‐000H SD 7/20/2016 0 6 EXPLOSIVE Picric Acid 0.12 U MG/KG 0.06 0.12 No
SD_DirExp VW‐UXO16‐SDSW19 2002819 227853 VW‐UXO16‐SD19‐000H SD 7/20/2016 0 6 EXPLOSIVE RDX 0.2 U MG/KG 0.08 0.2 No
SD_DirExp VW‐UXO16‐SDSW19 2002819 227853 VW‐UXO16‐SD19‐000H SD 7/20/2016 0 6 EXPLOSIVE Tetryl 0.2 U MG/KG 0.091 0.2 No
SD_DirExp VW‐UXO16‐SDSW19 2002819 227853 VW‐UXO16‐SD19‐000H SD 7/20/2016 0 6 METAL Aluminum 1730 = MG/KG 2.5 5.1 Yes
SD_DirExp VW‐UXO16‐SDSW19 2002819 227853 VW‐UXO16‐SD19‐000H SD 7/20/2016 0 6 METAL Antimony 0.25 U MG/KG 0.13 0.25 No
SD_DirExp VW‐UXO16‐SDSW19 2002819 227853 VW‐UXO16‐SD19‐000H SD 7/20/2016 0 6 METAL Arsenic 2.9 = MG/KG 0.1 0.38 Yes
SD_DirExp VW‐UXO16‐SDSW19 2002819 227853 VW‐UXO16‐SD19‐000H SD 7/20/2016 0 6 METAL Barium 8.2 = MG/KG 0.09 0.51 Yes
SD_DirExp VW‐UXO16‐SDSW19 2002819 227853 VW‐UXO16‐SD19‐000H SD 7/20/2016 0 6 METAL Beryllium 0.25 U MG/KG 0.05 0.25 No
SD_DirExp VW‐UXO16‐SDSW19 2002819 227853 VW‐UXO16‐SD19‐000H SD 7/20/2016 0 6 METAL Cadmium 0.1 U MG/KG 0.038 0.1 No
SD_DirExp VW‐UXO16‐SDSW19 2002819 227853 VW‐UXO16‐SD19‐000H SD 7/20/2016 0 6 METAL Calcium 134000 = MG/KG 304 506 Yes
SD_DirExp VW‐UXO16‐SDSW19 2002819 227853 VW‐UXO16‐SD19‐000H SD 7/20/2016 0 6 METAL Chromium 3.2 = MG/KG 0.09 0.25 Yes
SD_DirExp VW‐UXO16‐SDSW19 2002819 227853 VW‐UXO16‐SD19‐000H SD 7/20/2016 0 6 METAL Chromium (hexavalent) 0.51 U MG/KG 0.38 0.51 No
SD_DirExp VW‐UXO16‐SDSW19 2002819 227853 VW‐UXO16‐SD19‐000H SD 7/20/2016 0 6 METAL Cobalt 0.56 = MG/KG 0.025 0.1 Yes
SD_DirExp VW‐UXO16‐SDSW19 2002819 227853 VW‐UXO16‐SD19‐000H SD 7/20/2016 0 6 METAL Copper 3.7 J MG/KG 0.27 0.51 Yes
SD_DirExp VW‐UXO16‐SDSW19 2002819 227853 VW‐UXO16‐SD19‐000H SD 7/20/2016 0 6 METAL Iron 2670 = MG/KG 4.4 5.1 Yes
SD_DirExp VW‐UXO16‐SDSW19 2002819 227853 VW‐UXO16‐SD19‐000H SD 7/20/2016 0 6 METAL Lead 1 U MG/KG 0.32 1 No
SD_DirExp VW‐UXO16‐SDSW19 2002819 227853 VW‐UXO16‐SD19‐000H SD 7/20/2016 0 6 METAL Magnesium 5720 = MG/KG 4.4 5.1 Yes
SD_DirExp VW‐UXO16‐SDSW19 2002819 227853 VW‐UXO16‐SD19‐000H SD 7/20/2016 0 6 METAL Manganese 44.3 = MG/KG 0.16 0.51 Yes
SD_DirExp VW‐UXO16‐SDSW19 2002819 227853 VW‐UXO16‐SD19‐000H SD 7/20/2016 0 6 METAL Nickel 0.57 J MG/KG 0.14 0.51 Yes
SD_DirExp VW‐UXO16‐SDSW19 2002819 227853 VW‐UXO16‐SD19‐000H SD 7/20/2016 0 6 METAL Potassium 480 = MG/KG 51 63 Yes
SD_DirExp VW‐UXO16‐SDSW19 2002819 227853 VW‐UXO16‐SD19‐000H SD 7/20/2016 0 6 METAL Selenium 0.13 U MG/KG 0.13 0.13 No
SD_DirExp VW‐UXO16‐SDSW19 2002819 227853 VW‐UXO16‐SD19‐000H SD 7/20/2016 0 6 METAL Silver 0.06 U MG/KG 0.03 0.06 No
SD_DirExp VW‐UXO16‐SDSW19 2002819 227853 VW‐UXO16‐SD19‐000H SD 7/20/2016 0 6 METAL Sodium 5040 = MG/KG 57 63 Yes
SD_DirExp VW‐UXO16‐SDSW19 2002819 227853 VW‐UXO16‐SD19‐000H SD 7/20/2016 0 6 METAL Thallium 0.06 U MG/KG 0.03 0.06 No
SD_DirExp VW‐UXO16‐SDSW19 2002819 227853 VW‐UXO16‐SD19‐000H SD 7/20/2016 0 6 METAL Vanadium 10.6 = MG/KG 0.13 0.51 Yes
SD_DirExp VW‐UXO16‐SDSW19 2002819 227853 VW‐UXO16‐SD19‐000H SD 7/20/2016 0 6 METAL Zinc 3.5 J MG/KG 1.5 5.1 Yes
SD_DirExp VW‐UXO16‐SDSW19 2002819 227853 VW‐UXO16‐SD19‐000H SD 7/20/2016 0 6 SVOA 2,4‐Dinitrotoluene 0.2 U MG/KG 0.083 0.2 No
SD_DirExp VW‐UXO16‐SDSW19 2002819 227853 VW‐UXO16‐SD19‐000H SD 7/20/2016 0 6 SVOA 2,6‐Dinitrotoluene 0.2 U MG/KG 0.083 0.2 No
SD_DirExp VW‐UXO16‐SDSW19 2002819 227853 VW‐UXO16‐SD19‐000H SD 7/20/2016 0 6 SVOA Nitrobenzene 0.2 U MG/KG 0.075 0.2 No
SD_DirExp VW‐UXO16‐SDSW21 2003375 227293 VW‐UXO16‐SD21‐000H SD 7/16/2016 0 3 EXPLOSIVE 1,3,5‐Trinitrobenzene 0.2 U MG/KG 0.079 0.2 No
SD_DirExp VW‐UXO16‐SDSW21 2003375 227293 VW‐UXO16‐SD21‐000H SD 7/16/2016 0 3 EXPLOSIVE 1,3‐Dinitrobenzene 0.2 U MG/KG 0.0634 0.2 No
SD_DirExp VW‐UXO16‐SDSW21 2003375 227293 VW‐UXO16‐SD21‐000H SD 7/16/2016 0 3 EXPLOSIVE 2,4,6‐Trinitrotoluene 0.2 U MG/KG 0.083 0.2 No
SD_DirExp VW‐UXO16‐SDSW21 2003375 227293 VW‐UXO16‐SD21‐000H SD 7/16/2016 0 3 EXPLOSIVE 2‐Amino‐4,6‐dinitrotoluene 0.2 U MG/KG 0.075 0.2 No
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SD_DirExp VW‐UXO16‐SDSW21 2003375 227293 VW‐UXO16‐SD21‐000H SD 7/16/2016 0 3 EXPLOSIVE 2‐Nitrotoluene 0.2 U MG/KG 0.066 0.2 No
SD_DirExp VW‐UXO16‐SDSW21 2003375 227293 VW‐UXO16‐SD21‐000H SD 7/16/2016 0 3 EXPLOSIVE 3‐Nitrotoluene 0.2 U MG/KG 0.071 0.2 No
SD_DirExp VW‐UXO16‐SDSW21 2003375 227293 VW‐UXO16‐SD21‐000H SD 7/16/2016 0 3 EXPLOSIVE 4‐Amino‐2,6‐dinitrotoluene 0.2 U MG/KG 0.075 0.2 No
SD_DirExp VW‐UXO16‐SDSW21 2003375 227293 VW‐UXO16‐SD21‐000H SD 7/16/2016 0 3 EXPLOSIVE 4‐Nitrotoluene 0.2 U MG/KG 0.08 0.2 No
SD_DirExp VW‐UXO16‐SDSW21 2003375 227293 VW‐UXO16‐SD21‐000H SD 7/16/2016 0 3 EXPLOSIVE HMX 0.2 U MG/KG 0.08 0.2 No
SD_DirExp VW‐UXO16‐SDSW21 2003375 227293 VW‐UXO16‐SD21‐000H SD 7/16/2016 0 3 EXPLOSIVE Nitroglycerin 0.2 U MG/KG 0.085 0.2 No
SD_DirExp VW‐UXO16‐SDSW21 2003375 227293 VW‐UXO16‐SD21‐000H SD 7/16/2016 0 3 EXPLOSIVE Perchlorate 0.004 UJ MG/KG 0.002 0.004 No
SD_DirExp VW‐UXO16‐SDSW21 2003375 227293 VW‐UXO16‐SD21‐000H SD 7/16/2016 0 3 EXPLOSIVE PETN 1 U MG/KG 0.45 1 No
SD_DirExp VW‐UXO16‐SDSW21 2003375 227293 VW‐UXO16‐SD21‐000H SD 7/16/2016 0 3 EXPLOSIVE Picric Acid 0.12 U MG/KG 0.06 0.12 No
SD_DirExp VW‐UXO16‐SDSW21 2003375 227293 VW‐UXO16‐SD21‐000H SD 7/16/2016 0 3 EXPLOSIVE RDX 0.2 U MG/KG 0.08 0.2 No
SD_DirExp VW‐UXO16‐SDSW21 2003375 227293 VW‐UXO16‐SD21‐000H SD 7/16/2016 0 3 EXPLOSIVE Tetryl 0.2 U MG/KG 0.091 0.2 No
SD_DirExp VW‐UXO16‐SDSW21 2003375 227293 VW‐UXO16‐SD21‐000H SD 7/16/2016 0 3 METAL Aluminum 1480 J MG/KG 2.6 5.3 Yes
SD_DirExp VW‐UXO16‐SDSW21 2003375 227293 VW‐UXO16‐SD21‐000H SD 7/16/2016 0 3 METAL Antimony 1.1 = MG/KG 0.13 0.27 Yes
SD_DirExp VW‐UXO16‐SDSW21 2003375 227293 VW‐UXO16‐SD21‐000H SD 7/16/2016 0 3 METAL Arsenic 2.9 = MG/KG 0.11 0.4 Yes
SD_DirExp VW‐UXO16‐SDSW21 2003375 227293 VW‐UXO16‐SD21‐000H SD 7/16/2016 0 3 METAL Barium 4.7 = MG/KG 0.09 0.53 Yes
SD_DirExp VW‐UXO16‐SDSW21 2003375 227293 VW‐UXO16‐SD21‐000H SD 7/16/2016 0 3 METAL Beryllium 0.27 U MG/KG 0.05 0.27 No
SD_DirExp VW‐UXO16‐SDSW21 2003375 227293 VW‐UXO16‐SD21‐000H SD 7/16/2016 0 3 METAL Cadmium 0.11 U MG/KG 0.04 0.11 No
SD_DirExp VW‐UXO16‐SDSW21 2003375 227293 VW‐UXO16‐SD21‐000H SD 7/16/2016 0 3 METAL Calcium 47200 = MG/KG 319 532 Yes
SD_DirExp VW‐UXO16‐SDSW21 2003375 227293 VW‐UXO16‐SD21‐000H SD 7/16/2016 0 3 METAL Chromium 2.3 = MG/KG 0.09 0.27 Yes
SD_DirExp VW‐UXO16‐SDSW21 2003375 227293 VW‐UXO16‐SD21‐000H SD 7/16/2016 0 3 METAL Cobalt 0.55 = MG/KG 0.027 0.11 Yes
SD_DirExp VW‐UXO16‐SDSW21 2003375 227293 VW‐UXO16‐SD21‐000H SD 7/16/2016 0 3 METAL Copper 2.8 J MG/KG 0.28 0.53 Yes
SD_DirExp VW‐UXO16‐SDSW21 2003375 227293 VW‐UXO16‐SD21‐000H SD 7/16/2016 0 3 METAL Iron 3350 = MG/KG 4.7 5.3 Yes
SD_DirExp VW‐UXO16‐SDSW21 2003375 227293 VW‐UXO16‐SD21‐000H SD 7/16/2016 0 3 METAL Lead 0.52 J MG/KG 0.33 1.1 Yes
SD_DirExp VW‐UXO16‐SDSW21 2003375 227293 VW‐UXO16‐SD21‐000H SD 7/16/2016 0 3 METAL Magnesium 3540 J MG/KG 4.7 5.3 Yes
SD_DirExp VW‐UXO16‐SDSW21 2003375 227293 VW‐UXO16‐SD21‐000H SD 7/16/2016 0 3 METAL Manganese 48.9 J MG/KG 0.17 0.53 Yes
SD_DirExp VW‐UXO16‐SDSW21 2003375 227293 VW‐UXO16‐SD21‐000H SD 7/16/2016 0 3 METAL Nickel 0.51 J MG/KG 0.15 0.53 Yes
SD_DirExp VW‐UXO16‐SDSW21 2003375 227293 VW‐UXO16‐SD21‐000H SD 7/16/2016 0 3 METAL Potassium 334 J MG/KG 53 66 Yes
SD_DirExp VW‐UXO16‐SDSW21 2003375 227293 VW‐UXO16‐SD21‐000H SD 7/16/2016 0 3 METAL Selenium 0.13 U MG/KG 0.13 0.13 No
SD_DirExp VW‐UXO16‐SDSW21 2003375 227293 VW‐UXO16‐SD21‐000H SD 7/16/2016 0 3 METAL Silver 0.07 U MG/KG 0.03 0.07 No
SD_DirExp VW‐UXO16‐SDSW21 2003375 227293 VW‐UXO16‐SD21‐000H SD 7/16/2016 0 3 METAL Sodium 4070 = MG/KG 60 66 Yes
SD_DirExp VW‐UXO16‐SDSW21 2003375 227293 VW‐UXO16‐SD21‐000H SD 7/16/2016 0 3 METAL Thallium 0.07 U MG/KG 0.03 0.07 No
SD_DirExp VW‐UXO16‐SDSW21 2003375 227293 VW‐UXO16‐SD21‐000H SD 7/16/2016 0 3 METAL Vanadium 13.4 = MG/KG 0.13 0.53 Yes
SD_DirExp VW‐UXO16‐SDSW21 2003375 227293 VW‐UXO16‐SD21‐000H SD 7/16/2016 0 3 METAL Zinc 3.2 J‐ MG/KG 1.5 5.3 Yes
SD_DirExp VW‐UXO16‐SDSW21 2003375 227293 VW‐UXO16‐SD21‐000H SD 7/16/2016 0 3 SVOA 2,4‐Dinitrotoluene 0.2 U MG/KG 0.083 0.2 No
SD_DirExp VW‐UXO16‐SDSW21 2003375 227293 VW‐UXO16‐SD21‐000H SD 7/16/2016 0 3 SVOA 2,6‐Dinitrotoluene 0.2 U MG/KG 0.083 0.2 No
SD_DirExp VW‐UXO16‐SDSW21 2003375 227293 VW‐UXO16‐SD21‐000H SD 7/16/2016 0 3 SVOA Nitrobenzene 0.2 U MG/KG 0.075 0.2 No

Notes:
SVOA: semivolatile organic analyte
SD: sediment

Sample Groups:
SD_DireExp: Sediment samples included for direct exposure pathways
SD_Biota_All: Sediment samples included for consumption of biota

Qualifiers:
J: analyte was detected; result is estimated.
J‐: analyte was detected; result is estimated and biased low.
U: analyte was not detected.
UJ: analyte was not detected; result is estimated.
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     21      16
      0

      1.6       3.995
     11.4       3.5
      2.17       0.473
      0.543       2.198

      0.786
      0.908
      0.232
      0.188

      4.812       5.017
      4.85

      0.591
      0.745
      0.175
      0.19

      4.91       4.24
      0.814       0.942
   206.2    178.1
      3.995       1.94

   148.2
     0.0383    146.1

      4.8       4.869

      0.961
      0.908
      0.142

UUCL Statistics for Data Sets with Non-Detects

User Selected Options
Date/Time of Computation   ProUCL 5.111/11/2016 12:28:32 PM

GGeneral Statistics
Total Number of Observations Number of Distinct Observations

Number of Bootstrap Operations   2000

AArsenic (MG/KG)

From File   ProUCL_Input_Biota.xls
Full Precision   OFF

Confidence Coefficient   95%

Lilliefors Test Statistic LLilliefors GOF Test
5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

NNormal GOF Test
Shapiro Wilk Test Statistic SShapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Coefficient of Variation Skewness

Maximum Median
SD Std. Error of Mean

Number of Missing Observations
Minimum Mean

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level
K-S Test Statistic KKolmogorov-Smirnov Gamma GOF Test

GGamma GOF Test
A-D Test Statistic AAnderson-Darling Gamma GOF Test

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)
   95% Modified-t UCL (Johnson-1978)

DData Not Normal at 5% Significance Level

AAssuming Normal Distribution
    95% Normal UCL     95% UCLs (Adjusted for Skewness)

Adjusted Level of Significance Adjusted Chi Square Value

MLE Mean (bias corrected) MLE Sd (bias corrected)
Approximate Chi Square Value (0.05)

Theta hat (MLE) Theta star (bias corrected MLE)
nu hat (MLE) nu star (bias corrected)

GGamma Statistics
k hat (MLE) k star (bias corrected MLE)

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level
DDetected data appear Gamma Distributed at 5% Significance Level

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic LLilliefors Lognormal GOF Test

LLognormal GOF Test
Shapiro Wilk Test Statistic SShapiro Wilk Lognormal GOF Test

AAssuming Gamma Distribution
   95% Approximate Gamma UCL (use when n>=50)    95% Adjusted Gamma UCL (use when n<50)
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UUCL Statistics for Data Sets with Non-Detects

      0.188

      0.47       1.28
      2.434       0.447

      4.826       5.146
      5.686       6.436
      7.909

      4.774       4.812
      4.752       5.292
      7.879       4.767
      4.986
      5.416       6.059
      6.952       8.706

      4.869

     21      16
      0

      2.8       4.814
      8.4       4.2
      1.602       0.35
      0.333       0.962

      0.908
      0.908
      0.173
      0.188

      5.417       5.468
      5.43

LLognormal Statistics
Minimum of Logged Data Mean of logged Data

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level
DData appear Lognormal at 5% Significance Level

   95% CLT UCL    95% Jackknife UCL
   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

NNonparametric Distribution Free UCL Statistics
DData appear to follow a Discernible Distribution at 5% Significance Level

NNonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL
   99% Chebyshev (MVUE) UCL

AAssuming Lognormal Distribution
   95% H-UCL    90% Chebyshev (MVUE) UCL

Maximum of Logged Data SD of logged Data

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

SSuggested UCL to Use
95% Adjusted Gamma UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL
 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL
   95% BCA Bootstrap UCL

Coefficient of Variation Skewness

Maximum Median
SD Std. Error of Mean

Number of Missing Observations
Minimum Mean

GGeneral Statistics
Total Number of Observations Number of Distinct Observations

CCopper (MG/KG)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)
   95% Modified-t UCL (Johnson-1978)

DData appear Approximate Normal at 5% Significance Level

AAssuming Normal Distribution
    95% Normal UCL     95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic LLilliefors GOF Test
5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

NNormal GOF Test
Shapiro Wilk Test Statistic SShapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level
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Attachment 5
ProUCL Output

UXO 16.1
Former NASD, Vieques, Puerto Rico

UUCL Statistics for Data Sets with Non-Detects

      0.391
      0.743
      0.152
      0.189

     10.45       8.992
      0.461       0.535
   439    377.7
      4.814       1.605

   333.6
     0.0383    330.4

      5.45       5.502

      0.961
      0.908
      0.134
      0.188

      1.03       1.523
      2.128       0.314

      5.484       5.811
      6.266       6.897
      8.138

      5.389       5.417
      5.392       5.512
      5.474       5.4
      5.448
      5.863       6.338
      6.998       8.293

      5.417

Theta hat (MLE) Theta star (bias corrected MLE)
nu hat (MLE) nu star (bias corrected)

GGamma Statistics
k hat (MLE) k star (bias corrected MLE)

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level
DDetected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level
K-S Test Statistic KKolmogorov-Smirnov Gamma GOF Test

GGamma GOF Test
A-D Test Statistic AAnderson-Darling Gamma GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic LLilliefors Lognormal GOF Test

LLognormal GOF Test
Shapiro Wilk Test Statistic SShapiro Wilk Lognormal GOF Test

AAssuming Gamma Distribution
   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Adjusted Level of Significance Adjusted Chi Square Value

MLE Mean (bias corrected) MLE Sd (bias corrected)
Approximate Chi Square Value (0.05)

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL
   99% Chebyshev (MVUE) UCL

AAssuming Lognormal Distribution
   95% H-UCL    90% Chebyshev (MVUE) UCL

Maximum of Logged Data SD of logged Data

LLognormal Statistics
Minimum of Logged Data Mean of logged Data

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level
DData appear Lognormal at 5% Significance Level

SSuggested UCL to Use
95% Student's-t UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL
 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL
   95% BCA Bootstrap UCL

   95% CLT UCL    95% Jackknife UCL
   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

NNonparametric Distribution Free UCL Statistics
DData appear to follow a Discernible Distribution at 5% Significance Level

NNonparametric Distribution Free UCLs

When a data set follows an approximate (e.g., normal) distribution passing one of the GOF test
When applicable, it is suggested to use a UCL based upon a distribution (e.g., gamma) passing both GOF tests in ProUCL
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ProUCL Output

UXO 16.1
Former NASD, Vieques, Puerto Rico

UUCL Statistics for Data Sets with Non-Detects

     21      12
      6      15
      6       6
      0.52       0.92
      5.5       1.4
      3.648      71.43%
      1.768       1.91
      0.85       1.08
      2.048       4.204
      0.205       0.865

      0.7
      0.788
      0.348
      0.325

      1.043       0.257
      1.045       1.511
      1.486       1.463
      1.466       2.331
      1.814       2.163
      2.648       3.6

      0.671
      0.708
      0.356
      0.337

      1.516       0.869
      1.167       2.035
     18.19      10.43
      1.768

Number of Detects Number of Non-Detects
Number of Distinct Detects Number of Distinct Non-Detects

GGeneral Statistics
Total Number of Observations Number of Distinct Observations

Recommendations are based upon data size, data distribution, and skewness.
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

LLead (MG/KG)

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

NNormal GOF Test on Detects Only
Shapiro Wilk Test Statistic SShapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Mean of Logged Detects SD of Logged Detects

Median Detects CV Detects
Skewness Detects Kurtosis Detects

Variance Detects Percent Non-Detects
Mean Detects SD Detects

Minimum Detect Minimum Non-Detect
Maximum Detect Maximum Non-Detect

   95% KM (z) UCL    95% KM Bootstrap t UCL
90% KM Chebyshev UCL 95% KM Chebyshev UCL

KM SD    95% KM (BCA) UCL
   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

DDetected Data Not Normal at 5% Significance Level

KKaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean KM Standard Error of Mean

Lilliefors Test Statistic LLilliefors GOF Test
5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

DDetected data follow Appr. Gamma Distribution at 5% Significance Level

GGamma Statistics on Detected Data Only
k hat (MLE) k star (bias corrected MLE)

K-S Test Statistic KKolmogorov-Smirnov GOF
5% K-S Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

GGamma GOF Tests on Detected Observations Only
A-D Test Statistic AAnderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

GGamma ROS Statistics using Imputed Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)
For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.

Mean (detects)

Theta hat (MLE) Theta star (bias corrected MLE)
nu hat (MLE) nu star (bias corrected)
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ProUCL Output

UXO 16.1
Former NASD, Vieques, Puerto Rico

UUCL Statistics for Data Sets with Non-Detects

     0.01       1.037
      5.5       0.675
      1.158       1.116
      0.954       0.85
      1.087       1.221
     40.08      35.69
     0.0383
     23.02      22.23
      1.608       1.665

      1.043       1.045
      1.093       0.257
      0.995       0.885
     41.8      37.16
      1.048       1.179
      1.694       2.474
      3.263       5.11

     24.21      23.4
      1.601       1.656

      0.862
      0.788
      0.321
      0.325

      1.104     -0.118
      1.082       0.582
      1.511       1.529
      1.816       2.222
      1.378

    -0.158       0.854
      0.511       1.999
      0.152       1.222
      0.511       1.999
      0.152

      0.904     -0.361
      1.108       0.575
      1.321       1.071

Maximum Median
SD CV

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum Mean

Variance (KM) SE of Mean (KM)
k hat (KM) k star (KM)

EEstimates of Gamma Parameters using KM Estimates
Mean (KM) SD (KM)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

nu hat (MLE) nu star (bias corrected)

k hat (MLE) k star (bias corrected MLE)
Theta hat (MLE) Theta star (bias corrected MLE)

LLognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic SShapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

GGamma Kaplan-Meier (KM) Statistics

80% gamma percentile (KM) 90% gamma percentile (KM)
95% gamma percentile (KM) 99% gamma percentile (KM)

nu hat (KM) nu star (KM)
theta hat (KM) theta star (KM)

   95% BCA Bootstrap UCL    95% Bootstrap t UCL
   95% H-UCL (Log ROS)

SD in Original Scale SD in Log Scale
   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

DDetected Data appear Lognormal at 5% Significance Level

LLognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale Mean in Log Scale

Lilliefors Test Statistic LLilliefors GOF Test
5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

DDL/2 Statistics
DDL/2 Normal DDL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

KM SD (logged)    95% Critical H Value (KM-Log)
KM Standard Error of Mean (logged)

KM SD (logged)    95% Critical H Value (KM-Log)
KM Standard Error of Mean (logged)    95% H-UCL (KM -Log)

SStatistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) KM Geo Mean

DDL/2 is not a recommended method, provided for comparisons and historical reasons

SD in Original Scale SD in Log Scale
   95% t UCL (Assumes normality)    95% H-Stat UCL
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ProUCL Output

UXO 16.1
Former NASD, Vieques, Puerto Rico

UUCL Statistics for Data Sets with Non-Detects

      1.656

     21      16
      0

      0.38       0.86
      1.7       0.75
      0.339      0.074
      0.395       0.842

      0.93
      0.908
      0.176
      0.188

      0.988       0.996
      0.99

      0.34
      0.744
      0.137
      0.19

      7.182       6.187
      0.12       0.139
   301.6    259.9
      0.86       0.346

   223.5
     0.0383    221

When a data set follows an approximate (e.g., normal) distribution passing one of the GOF test
When applicable, it is suggested to use a UCL based upon a distribution (e.g., gamma) passing both GOF tests in ProUCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

SSuggested UCL to Use
usted KM-UCL (use when k<=1 and 15 < n < 50 but k<=1)

NNonparametric Distribution Free UCL Statistics
DDetected Data appear Approximate Gamma Distributed at 5% Significance Level

Coefficient of Variation Skewness

Maximum Median
SD Std. Error of Mean

Number of Missing Observations
Minimum Mean

NNickel (MG/KG)

GGeneral Statistics
Total Number of Observations Number of Distinct Observations

Recommendations are based upon data size, data distribution, and skewness.
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)
   95% Modified-t UCL (Johnson-1978)

DData appear Normal at 5% Significance Level

AAssuming Normal Distribution
    95% Normal UCL     95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic LLilliefors GOF Test
5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

NNormal GOF Test
Shapiro Wilk Test Statistic SShapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Theta hat (MLE) Theta star (bias corrected MLE)
nu hat (MLE) nu star (bias corrected)

GGamma Statistics
k hat (MLE) k star (bias corrected MLE)

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level
DDetected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level
K-S Test Statistic KKolmogorov-Smirnov Gamma GOF Test

GGamma GOF Test
A-D Test Statistic AAnderson-Darling Gamma GOF Test

Adjusted Level of Significance Adjusted Chi Square Value

MLE Mean (bias corrected) MLE Sd (bias corrected)
Approximate Chi Square Value (0.05)
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UXO 16.1
Former NASD, Vieques, Puerto Rico

UUCL Statistics for Data Sets with Non-Detects

      1       1.011

      0.977
      0.908
      0.112
      0.188

    -0.968     -0.222
      0.531       0.386

      1.016       1.082
      1.182       1.322
      1.596

      0.982       0.988
      0.978       1.015
      1.007       0.988
      0.985
      1.082       1.183
      1.322       1.597

      0.988

     21       9
     10      11
      6       5
      0.15       0.12
      0.22       0.16
5.1222E-4      52.38%
      0.177      0.0226
      0.18       0.128
      0.536     -0.215
    -1.739       0.126

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic LLilliefors Lognormal GOF Test

LLognormal GOF Test
Shapiro Wilk Test Statistic SShapiro Wilk Lognormal GOF Test

AAssuming Gamma Distribution
   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL
   99% Chebyshev (MVUE) UCL

AAssuming Lognormal Distribution
   95% H-UCL    90% Chebyshev (MVUE) UCL

Maximum of Logged Data SD of logged Data

LLognormal Statistics
Minimum of Logged Data Mean of logged Data

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level
DData appear Lognormal at 5% Significance Level

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL
 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL
   95% BCA Bootstrap UCL

   95% CLT UCL    95% Jackknife UCL
   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

NNonparametric Distribution Free UCL Statistics
DData appear to follow a Discernible Distribution at 5% Significance Level

NNonparametric Distribution Free UCLs

Number of Detects Number of Non-Detects
Number of Distinct Detects Number of Distinct Non-Detects

SSelenium (MG/KG)

GGeneral Statistics
Total Number of Observations Number of Distinct Observations

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

SSuggested UCL to Use
95% Student's-t UCL

Mean of Logged Detects SD of Logged Detects

Median Detects CV Detects
Skewness Detects Kurtosis Detects

Variance Detects Percent Non-Detects
Mean Detects SD Detects

Minimum Detect Minimum Non-Detect
Maximum Detect Maximum Non-Detect
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UUCL Statistics for Data Sets with Non-Detects

      0.931
      0.842
      0.174
      0.262

      0.147     0.00738
     0.032       0.161
      0.16       0.159
      0.16       0.16
      0.17       0.18
      0.193       0.221

      0.341
      0.724
      0.185
      0.266

     69.57      48.77
    0.00254     0.00363
  1391    975.3
      0.177

     0.091       0.146
      0.22       0.136
     0.0355       0.244
     18.08      15.53
    0.00805     0.00938
   759.5    652.3
     0.0383
   594    589.8
      0.16       0.161

      0.147      0.032
    0.00102     0.00738
     21.21      18.21
   890.8    764.9
    0.00695     0.00809
      0.175       0.193
      0.208       0.239

NNormal GOF Test on Detects Only
Shapiro Wilk Test Statistic SShapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL
90% KM Chebyshev UCL 95% KM Chebyshev UCL

KM SD    95% KM (BCA) UCL
95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

DDetected Data appear Normal at 5% Significance Level

KKaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean KM Standard Error of Mean

Lilliefors Test Statistic LLilliefors GOF Test
5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Theta hat (MLE) Theta star (bias corrected MLE)
nu hat (MLE) nu star (bias corrected)

DDetected data appear Gamma Distributed at 5% Significance Level

GGamma Statistics on Detected Data Only
k hat (MLE) k star (bias corrected MLE)

K-S Test Statistic KKolmogorov-Smirnov GOF
5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

GGamma GOF Tests on Detected Observations Only
A-D Test Statistic AAnderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

k hat (MLE) k star (bias corrected MLE)
Theta hat (MLE) Theta star (bias corrected MLE)

Maximum Median
SD CV

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum Mean

GGamma ROS Statistics using Imputed Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)
For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.

Mean (detects)

nu hat (KM) nu star (KM)
theta hat (KM) theta star (KM)

Variance (KM) SE of Mean (KM)
k hat (KM) k star (KM)

EEstimates of Gamma Parameters using KM Estimates
Mean (KM) SD (KM)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

nu hat (MLE) nu star (bias corrected)

80% gamma percentile (KM) 90% gamma percentile (KM)
95% gamma percentile (KM) 99% gamma percentile (KM)
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   701.7    697.1
      0.161       0.162

      0.937
      0.842
      0.176
      0.262

      0.149     -1.924
     0.032       0.208
      0.161       0.16
      0.163       0.163
      0.162

    -1.937       0.144
      0.207       1.775
     0.0478       0.16
      0.207       1.775
     0.0478

      0.12     -2.24
     0.0581       0.502
      0.142       0.151

      0.16

     21       9
      6      15
      5       4
     0.028      0.06
     0.043      0.09

Lilliefors Test Statistic LLilliefors GOF Test
5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

LLognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic SShapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

GGamma Kaplan-Meier (KM) Statistics

KM SD (logged)    95% Critical H Value (KM-Log)
KM Standard Error of Mean (logged)    95% H-UCL (KM -Log)

SStatistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) KM Geo Mean

   95% BCA Bootstrap UCL    95% Bootstrap t UCL
   95% H-UCL (Log ROS)

SD in Original Scale SD in Log Scale
   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

DDetected Data appear Lognormal at 5% Significance Level

LLognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale Mean in Log Scale

DDL/2 is not a recommended method, provided for comparisons and historical reasons

NNonparametric Distribution Free UCL Statistics
DDetected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale SD in Log Scale
   95% t UCL (Assumes normality)    95% H-Stat UCL

DDL/2 Statistics
DDL/2 Normal DDL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

KM SD (logged)    95% Critical H Value (KM-Log)
KM Standard Error of Mean (logged)

Number of Detects Number of Non-Detects
Number of Distinct Detects Number of Distinct Non-Detects

SSilver (MG/KG)

GGeneral Statistics
Total Number of Observations Number of Distinct Observations

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

SSuggested UCL to Use
95% KM (t) UCL

Minimum Detect Minimum Non-Detect
Maximum Detect Maximum Non-Detect
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2.4267E-5      71.43%
     0.0343     0.00493
     0.034       0.143
      0.965       2.404
    -3.38       0.14

      0.907
      0.788
      0.28
      0.325

     0.0343     0.00201
    0.0045      0.038
     0.0378      0.0376
     0.0376      0.0391
     0.0404      0.0431
     0.0469      0.0543

      0.385
      0.697
      0.257
      0.332

     60.78      30.5
5.6484E-4     0.00113
   729.4    366
     0.0343

     0.027      0.0343
     0.043      0.0342
    0.00429       0.125
     68.02      58.33
5.0469E-4 5.8849E-4
  2857   2450
     0.0383
  2336   2327
     0.036      0.0361

     0.0343     0.0045

NNormal GOF Test on Detects Only
Shapiro Wilk Test Statistic SShapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Mean of Logged Detects SD of Logged Detects

Median Detects CV Detects
Skewness Detects Kurtosis Detects

Variance Detects Percent Non-Detects
Mean Detects SD Detects

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL
90% KM Chebyshev UCL 95% KM Chebyshev UCL

KM SD    95% KM (BCA) UCL
95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

DDetected Data appear Normal at 5% Significance Level

KKaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean KM Standard Error of Mean

Lilliefors Test Statistic LLilliefors GOF Test
5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Theta hat (MLE) Theta star (bias corrected MLE)
nu hat (MLE) nu star (bias corrected)

DDetected data appear Gamma Distributed at 5% Significance Level

GGamma Statistics on Detected Data Only
k hat (MLE) k star (bias corrected MLE)

K-S Test Statistic KKolmogorov-Smirnov GOF
5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

GGamma GOF Tests on Detected Observations Only
A-D Test Statistic AAnderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

k hat (MLE) k star (bias corrected MLE)
Theta hat (MLE) Theta star (bias corrected MLE)

Maximum Median
SD CV

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum Mean

GGamma ROS Statistics using Imputed Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)
For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.

Mean (detects)

EEstimates of Gamma Parameters using KM Estimates
Mean (KM) SD (KM)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

nu hat (MLE) nu star (bias corrected)
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2.0222E-5     0.00201
     58.29      50
  2448   2100
5.8900E-4 6.8673E-4
     0.0383      0.0407
     0.0427      0.0466

  1994   1986
     0.0361      0.0363

      0.931
      0.788
      0.255
      0.325

     0.0343     -3.38
    0.00423       0.122
     0.0359      0.0358
     0.036      0.0361
     0.036

    -3.38      0.0341
      0.127       1.734
     0.057      0.0361
      0.127       1.734
     0.057

     0.0346     -3.371
    0.00415       0.116
     0.0361      0.0362

     0.0378

nu hat (KM) nu star (KM)
theta hat (KM) theta star (KM)

Variance (KM) SE of Mean (KM)
k hat (KM) k star (KM)

Lilliefors Test Statistic LLilliefors GOF Test
5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

LLognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic SShapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

GGamma Kaplan-Meier (KM) Statistics

80% gamma percentile (KM) 90% gamma percentile (KM)
95% gamma percentile (KM) 99% gamma percentile (KM)

SStatistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) KM Geo Mean

   95% BCA Bootstrap UCL    95% Bootstrap t UCL
   95% H-UCL (Log ROS)

SD in Original Scale SD in Log Scale
   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

DDetected Data appear Lognormal at 5% Significance Level

LLognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale
   95% t UCL (Assumes normality)    95% H-Stat UCL

DDL/2 Statistics
DDL/2 Normal DDL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

KM SD (logged)    95% Critical H Value (KM-Log)
KM Standard Error of Mean (logged)

KM SD (logged)    95% Critical H Value (KM-Log)
KM Standard Error of Mean (logged)    95% H-UCL (KM -Log)

ZZinc (MG/KG)

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

SSuggested UCL to Use
95% KM (t) UCL

DDL/2 is not a recommended method, provided for comparisons and historical reasons

NNonparametric Distribution Free UCL Statistics
DDetected Data appear Normal Distributed at 5% Significance Level
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Attachment 5
ProUCL Output

UXO 16.1
Former NASD, Vieques, Puerto Rico

UUCL Statistics for Data Sets with Non-Detects

     21      17
      0

      2.1       4.848
     12.4       3.5
      2.824       0.616
      0.582       1.351

      0.848
      0.908
      0.207
      0.188

      5.91       6.055
      5.941

      0.619
      0.748
      0.187
      0.19

      3.759       3.254
      1.29       1.49
   157.9    136.7
      4.848       2.687

   110.6
     0.0383    108.8

      5.987       6.086

      0.943
      0.908
      0.163
      0.188

      0.742       1.44
      2.518       0.525

      6.132       6.527

GGeneral Statistics

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level
Lilliefors Test Statistic LLilliefors GOF Test

NNormal GOF Test
Shapiro Wilk Test Statistic SShapiro Wilk GOF Test

SD Std. Error of Mean
Coefficient of Variation Skewness

Minimum Mean
Maximum Median

Total Number of Observations Number of Distinct Observations
Number of Missing Observations

GGamma GOF Test
A-D Test Statistic AAnderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)

AAssuming Normal Distribution
    95% Normal UCL     95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level
DData Not Normal at 5% Significance Level

Adjusted Level of Significance Adjusted Chi Square Value

MLE Mean (bias corrected) MLE Sd (bias corrected)
Approximate Chi Square Value (0.05)

Theta hat (MLE) Theta star (bias corrected MLE)
nu hat (MLE) nu star (bias corrected)

DDetected data appear Gamma Distributed at 5% Significance Level

GGamma Statistics
k hat (MLE) k star (bias corrected MLE)

K-S Test Statistic KKolmogorov-Smirnov Gamma GOF Test
5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

LLognormal Statistics
Minimum of Logged Data Mean of logged Data

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level
DData appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic LLilliefors Lognormal GOF Test

LLognormal GOF Test
Shapiro Wilk Test Statistic SShapiro Wilk Lognormal GOF Test

AAssuming Gamma Distribution
   95% Approximate Gamma UCL (use when n>=50)    95% Adjusted Gamma UCL (use when n<50)

AAssuming Lognormal Distribution
   95% H-UCL    90% Chebyshev (MVUE) UCL

Maximum of Logged Data SD of logged Data
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Attachment 5
ProUCL Output

UXO 16.1
Former NASD, Vieques, Puerto Rico

UUCL Statistics for Data Sets with Non-Detects

      7.306       8.387
     10.51

      5.861       5.91
      5.808       6.228
      6.165       5.895
      6.01
      6.696       7.533
      8.696      10.98

      6.086

   95% CLT UCL    95% Jackknife UCL
   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

NNonparametric Distribution Free UCL Statistics
DData appear to follow a Discernible Distribution at 5% Significance Level

NNonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL
   99% Chebyshev (MVUE) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

SSuggested UCL to Use
95% Adjusted Gamma UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL
 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL
   95% BCA Bootstrap UCL
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Attachment 6 
Lead Models 



LEAD MODEL FOR WINDOWS Version 1.1

     ================================================================================== 
     Model Version: 1.1 Build11
     User Name: 
     Date: 
     Site Name: UXO 16 - Blue Crab
     Operable Unit: 
     Run Mode: Research 
     ==================================================================================

     ****** Air ******

     Indoor Air Pb Concentration: 30.000 percent of outdoor.
     Other Air Parameters:

     Age        Time        Ventilation          Lung          Outdoor Air
              Outdoors          Rate          Absorption         Pb Conc
              (hours)        (m³/day)            (%)          (µg Pb/m³)
     ----------------------------------------------------------------------
     .5-1      1.000           2.000            32.000           0.000

1-2       2.000           3.000            32.000           0.000
2-3       3.000           5.000            32.000           0.000
3-4       4.000           5.000            32.000           0.000
4-5       4.000           5.000            32.000           0.000
5-6       4.000           7.000            32.000           0.000
6-7       4.000           7.000            32.000           0.000

     ****** Diet ******

     Age     Diet Intake(µg/day)
     -----------------------------------
     .5-1      3.039

1-2       4.134
2-3       4.928
3-4       5.041
4-5       5.157
5-6       5.519
6-7       6.219
Alternative Dietary Values
Home grown fruits concentration: 0.000 µg/g
Home grown vegetables concentration: 0.000 µg/g
Fish from fishing concentration: 0.078 µg/g
Game animals from hunting concentration: 0.000 µg/g
Home grown fruits factor: 0.000 % of all fruits
Home grown vegetables factor: 0.000 % of all vegetables
Fish from fishing factor: 100.000 %of all meat
Game animals from hunting factor: 0.000 % of all meat

     ****** Drinking Water ******

     Water Consumption: 
     Age     Water (L/day)
     -----------------------------------
     .5-1      0.200

1-2       0.500
2-3       0.520
3-4       0.530
4-5       0.550
5-6       0.580
6-7       0.590

     Drinking Water Concentration: 0.000 µg Pb/L



     ****** Soil & Dust ******

     Age          Soil (µg Pb/g)       House Dust (µg Pb/g)
     --------------------------------------------------------
     .5-1 0.000 0.000

1-2 0.000 0.000
2-3 0.000 0.000
3-4 0.000 0.000
4-5 0.000 0.000
5-6 0.000 0.000
6-7 0.000 0.000

     ****** Alternate Intake ******

     Age      Alternate (µg Pb/day)
     -----------------------------------
     .5-1     0.000

1-2      0.000
2-3      0.000
3-4      0.000
4-5      0.000
5-6      0.000
6-7      0.000

     ****** Maternal Contribution: Infant Model ******

     Maternal Blood Concentration: 0.700 µg Pb/dL 

     *****************************************
     CALCULATED BLOOD LEAD AND LEAD UPTAKES:  
     *****************************************

     Year         Air Diet Alternate       Water
(µg/day)           (µg/day)              (µg/day)      (µg/day)

     -------------------------------------------------------------------------------
     .5-1        0.000 1.494 0.000          0.000

1-2         0.000 2.031 0.000          0.000
2-3         0.000 2.420 0.000          0.000
3-4         0.000 2.482 0.000          0.000
4-5         0.000 2.543 0.000          0.000
5-6         0.000 2.723 0.000          0.000
6-7         0.000 3.068 0.000          0.000

      Year     Soil+Dust             Total Blood
(µg/day)            (µg/day)             (µg/dL)

     ---------------------------------------------------------------
     .5-1        0.000 1.494 0.8

1-2         0.000 2.031 0.9
2-3         0.000 2.420 0.9
3-4         0.000 2.482 0.9
4-5         0.000 2.543 0.8
5-6         0.000 2.723 0.8
6-7         0.000 3.068 0.8
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Blood Pb Conc (µg/dL)

Age Range = 0 to 84 months

Run Mode = Research
Comment = UXO 16 - Blue Crab

Cutoff = 5.000  µg/dl
Geo Mean = 0.851
GSD = 1.600
% Above = 0.008



LEAD MODEL FOR WINDOWS Version 1.1

     
==================================================================================        
Model Version: 1.1 Build11
User Name: 

Date: 
Site Name: UXO 16 - Fish
Operable Unit: 
Run Mode: Research      
==================================================================================

     ****** Air ******

     Indoor Air Pb Concentration: 30.000 percent of outdoor.
     Other Air Parameters:     Age        Time        Ventilation          Lung          Outdoor Air

              Outdoors          Rate          Absorption         Pb Conc
              (hours)        (m³/day)            (%)          (µg Pb/m³)
     ----------------------------------------------------------------------
     .5-1      1.000           2.000            32.000           0.000

1-2       2.000           3.000            32.000           0.000
2-3       3.000           5.000            32.000           0.000
3-4       4.000           5.000            32.000           0.000
4-5       4.000           5.000            32.000           0.000
5-6       4.000           7.000            32.000           0.000
6-7       4.000           7.000            32.000           0.000

     ****** Diet ******

     Age     Diet Intake(µg/day)
     -----------------------------------
     .5-1      2.943

1-2       3.864
2-3       4.581
3-4       4.669
4-5       4.758
5-6       5.088
6-7       5.723
Alternative Dietary Values
Home grown fruits concentration: 0.000 µg/g
Home grown vegetables concentration: 0.000 µg/g
Fish from fishing concentration: 0.069 µg/g
Game animals from hunting concentration: 0.000 µg/g
Home grown fruits factor: 0.000 % of all fruits
Home grown vegetables factor: 0.000 % of all vegetables
Fish from fishing factor: 100.000 %of all meat
Game animals from hunting factor: 0.000 % of all meat

     ****** Drinking Water ******

     Water Consumption: 
     Age     Water (L/day)
     -----------------------------------
     .5-1      0.200

1-2       0.500
2-3       0.520
3-4       0.530
4-5       0.550
5-6       0.580
6-7       0.590

     Drinking Water Concentration: 0.000 µg Pb/L



     ****** Soil & Dust ******

     Age          Soil (µg Pb/g)       House Dust (µg Pb/g)
     --------------------------------------------------------
     .5-1 0.000 0.000

1-2 0.000 0.000
2-3 0.000 0.000
3-4 0.000 0.000
4-5 0.000 0.000
5-6 0.000 0.000
6-7 0.000 0.000

     ****** Alternate Intake ******

     Age      Alternate (µg Pb/day)
     -----------------------------------
     .5-1     0.000

1-2      0.000
2-3      0.000
3-4      0.000
4-5      0.000
5-6      0.000
6-7      0.000

     ****** Maternal Contribution: Infant Model ******

     Maternal Blood Concentration: 0.700 µg Pb/dL 

     *****************************************
     CALCULATED BLOOD LEAD AND LEAD UPTAKES:  
     *****************************************

     Year         Air Diet Alternate       Water
(µg/day)           (µg/day)              (µg/day)      (µg/day)

     -------------------------------------------------------------------------------
     .5-1        0.000 1.448 0.000          0.000

1-2         0.000 1.900 0.000          0.000
2-3         0.000 2.253 0.000          0.000
3-4         0.000 2.301 0.000          0.000
4-5         0.000 2.349 0.000          0.000
5-6         0.000 2.513 0.000          0.000
6-7         0.000 2.826 0.000          0.000

      Year     Soil+Dust             Total Blood
(µg/day)            (µg/day)             (µg/dL)

     ---------------------------------------------------------------
     .5-1        0.000 1.448 0.8

1-2         0.000 1.900 0.8
2-3         0.000 2.253 0.8
3-4         0.000 2.301 0.8
4-5         0.000 2.349 0.8
5-6         0.000 2.513 0.8
6-7         0.000 2.826 0.8
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Blood Pb Conc (µg/dL)

Age Range = 0 to 84 months

Run Mode = Research
Comment = UXO 16 - Fish

Cutoff = 5.000  µg/dl
Geo Mean = 0.796
GSD = 1.600
% Above = 0.005



TABLE 11.1 (RAGS D ADULT LEAD WORKSHEET)
Site Name: UXO 16.1, Former NASD, Vieques, Puerto Rico

Receptor: Current/Future Fish Consumer (Adult)

1.  Lead Screening Questions

Lead Concentration 
used in Model Run
Value Units Value Units

Fish 0.0687 mg/kg NA1

2.  Lead Model Questions

3.  Final Result

Medium
Fish

1 The bioaccumulative potential of lead, rather than a quantitative screening value, was used to select lead as a chemical o
   potential concern (COPC) in sediment for consumption of fish.

Question Response for Residential Lead Model

Medium

Basis for Lead 
Concentration Used 
For Model Run

Lead Screening 
Concentration Basis for Lead Screening 

Level

Arithmetic Mean

What lead model was used?  Provide reference and version EPA Adult Lead Methodology, Version date 06/21/2009

If the EPA Adult Lead Model (ALM) was not used provide rationale for model 
selected.

NA

Where are the input values located in the risk assessment report? Attachment 2.

What statistics were used to represent the exposure concentration terms and 
where are the data on concentrations in the risk assessment that support use of 
these statistics?

Arithmetic mean value; data presented in Table 3.2 of Attachment 2. 

What was the point of exposure and location? Fish at UXO 16.1

Where are the output values located in the risk assessment report? Attachment 6

What GSD value was used? If this is outside the recommended range of 1.8-
2.1), provide rationale in Appendix <Y>.

Recommended baseline GSD of 1.7 based on estimates of U.S. women, 
17–45 years of age, based on 2007–2012 NHANES data was used.

What baseline blood lead concentration (PbB0) value was used? If this is 
outside the default range of 1.7 to 2.2 provide rationale in Appendix <Y>

Recommended baseline PbB0 of 0.7 (μg/dL) based on estimates of U.S. 
women, 17–45 years of age, based on 2007–2012 NHANES data was 
used.

Was the default exposure frequency (EF; 219 days/year) used? No; the exposure frequency of 365 days/year was used.

Was the default BKSF used (0.4 ug/dL per ug/day) used? Yes

Was the default absorption fraction (AF; 0.12) used? Yes

Was the default soil ingestion rate (IR; 50 mg/day) used? An ingestion rate of 227 g/day was used for fish.

If non-default values were used for any of the parameters listed above,  where 
are the rationale for the values located in the risk assessment report?

They are provided in the HHRA Protocol for Vieques.

Result Comment/PRG 1
Input value of 0.0687 mg/kg in fish results in 0.006 % of fish 
consumers having a blood lead level of 10 ug/dL.  The geometric mean 
blood lead level = 1.4 ug/dL. This meets the blood lead goal as 
described in the 1994 OSWER Directive of no more than 5% of 
children (fetuses of exposed women) exceeding 10 ug/dL blood lead.

NA



Table 11.1 Supplement
Calculations of Blood Lead Concentrations (PbBs) - Fish

UXO 16.1

Former NASD, Vieques, Puerto Rico

 Medium: Sediment
 Exposure Medium: Fish

Variable Units

GSDi and PbB0  from 

Analysis of NHANES 
2007-2012

PbB ug/g or ppm 0.0687
Rfetal/maternal -- 0.9

BKSF ug/dL per 
ug/day

0.4

GSDi -- 1.7
PbB0 ug/dL 0.7
IRb g/day 227

IRS+D g/day --
WS -- --
KSD -- --

AF -- 0.12
EFF days/yr 365
ATF days/yr 365

PbBadult PbB of adult fish consumer, geometric mean ug/dL 1.4

PbBfetal, 0.95 95th percentile PbB among fetuses of adult workers ug/dL 3.1

PbBt Target PbB level of concern (e.g., 10 ug/dL) ug/dL 10.0

P(PbBfetal > PbBt) Probability that fetal PbB > PbBt, assuming lognormal distribution % 0.006%

Equation 1, based on Eq. 1, 2 in USEPA (1996).2

PbB adult = (PbF*BKSF*IRF*AF*EFF/ATF) + PbB0

PbB fetal, 0.95 = PbBadult * (GSDi
1.645 * R)

Note:
1  Recommended baseline blood lead concentration (μg/dL) and GSD estimates of U.S. women, 17–45 years of age, 

    based on 2007–2012 NHANES data were used according to the EPA August 2016 update.
2  Equation 1 does not apportion exposure between soil and dust ingestion (excludes WS, KSD).  
   When IRS = IRS+D and WS = 1.0, the equations yield the same PbBfetal,0.95.

Source:
EPA. 2016. Memorandum: Transmittal of Update to the Adult Lead Methodology's Default Baseline Blood Lead Concentration and Geometric Standard 

     Deviation Parameters. August.

Averaging time (same for soil and dust)

Biota ingestion rate (8 oz./day)

Total ingestion rate of outdoor soil and indoor dust

Weighting factor; fraction of IRS+D ingested as outdoor soil

Mass fraction of soil in dust

Absorption fraction (same for soil and dust)

Exposure frequency (365 days/year)

Baseline PbB

Description of  Variable

Lead concentration in biota (average concentration in fish)

Fetal/maternal PbB ratio 
Biokinetic Slope Factor

Geometric standard deviation PbB



TABLE 11.2 (RAGS D IEUBK LEAD WORKSHEET)
Site Name: UXO 16.1, Former NASD, Vieques, Puerto Rico

Receptor: Current/Future Fish Consumer (Child)

1.  Lead Screening Questions

Lead Concentration 
Used in Model Run

Value Units Value Units
Fish 0.0687 mg/kg NA1

2.  Lead Model Questions

3.  Final Result

Medium
Fish

1 The bioaccumulative potential of lead, rather than a quantitative screening value, was used to select lead as a chemical of 
   potential concern (COPC) in sediment for consumption of fish.

If non-default values were used, where are the rationale for the values located 
in the risk assessment report?

NA

Result Comment/PRG 1
Input value of 0.0687 mg/kg in fish results in 0.005% of 
children above a blood lead level of 5 ug/dL.  The 
geometric mean blood lead level = 0.796 ug/dL. This 
meets the blood lead goal of no more than 5% of children 
exceeding 5 ug/dL blood lead.          

NA

Was the model run using default values only? No. Measured sediment concentrations were used to estimate fish 
concentrations.

Was the default soil bioavailability used? No. The model was used to calculate the blood lead levels associated only 
with fish harvested at UXO 16.1. 

Was the default soil ingestion rate used? No. The model was used to calculate the blood lead levels associated only 
with fish harvested at UXO 16.1. 

Was soil sample sieved? What size screen was used? If not sieved, provide 
rationale.

Not Applicable.

What was the point of exposure/location? Fish at UXO 16.1

Where are the output values located in the risk assessment report? Attachment 6

What range of media concentrations were used for the model? Arithmetic mean concentration for fish was modeled based on sediment 
concentrations ranging from 0.52 to 5.5 mg/kg.

What statistics were used to represent the exposure concentration terms and 
where are the data on concentrations in the risk assessment that support use of 
these statistics?

Arithmetic mean value; data presented in Table 3.2 Supplement of 
Attachment 2. 

Was soil sample taken from top 2 cm? If not, why? Not Applicable.

Where are the input values located in the risk assessment report? Attachment 2.

Medium

Basis for Lead 
Concentration Used For 
Model Run

Lead Screening 
Concentration

Basis for Lead Screening Level
Arithmetic Mean

Question Response for Residential Lead Model
What lead model (version and date) was used? IEUBKwin v1.1 build 11 (June, 2009) 32-bit version



TABLE 11.3 (RAGS D ADULT LEAD WORKSHEET)
Site Name: UXO 16.1, Former NASD, Vieques, Puerto Rico

Receptor: Current/Future Blue Crab Consumer (Adult)

1.  Lead Screening Questions

Lead Concentration 
used in Model Run
Value Units Value Units

Blue Crab 0.0778 mg/kg NA1

2.  Lead Model Questions

3.  Final Result

Medium
Blue Crab

1 The bioaccumulative potential of lead, rather than a quantitative screening value, was used to select lead as a chemical o
   potential concern (COPC) in sediment for consumption of blue crab.

Was the default absorption fraction (AF; 0.12) used? Yes

Was the default soil ingestion rate (IR; 50 mg/day) used? An ingestion rate of 227 g/day was used for blue crab.

If non-default values were used for any of the parameters listed above,  where 
are the rationale for the values located in the risk assessment report?

They are provided in the HHRA Protocol for Vieques.

Result Comment/PRG 1
Input value of 0.0778 mg/kg in blue crab results in 0.01 % of blue crab 
consumers having a blood lead level of 10 ug/dL.  The geometric mean 
blood lead level = 1.5 ug/dL. This meets the blood lead goal as 
described in the 1994 OSWER Directive of no more than 5% of 
children (fetuses of exposed women) exceeding 10 ug/dL blood lead.

NA

What baseline blood lead concentration (PbB0) value was used? If this is 
outside the default range of 1.7 to 2.2 provide rationale in Appendix <Y>

Recommended baseline PbB0 of 0.7 (μg/dL) based on estimates of U.S. 
women, 17–45 years of age, based on 2007–2012 NHANES data was 
used.

Was the default BKSF used (0.4 ug/dL per ug/day) used? Yes

Was the default exposure frequency (EF; 219 days/year) used? No; the exposure frequency of 365 days/year was used.

What GSD value was used? If this is outside the recommended range of 1.8-
2.1), provide rationale in Appendix <Y>.

Recommended baseline GSD of 1.7 based on estimates of U.S. women, 
17–45 years of age, based on 2007–2012 NHANES data was used.

What statistics were used to represent the exposure concentration terms and 
where are the data on concentrations in the risk assessment that support use of 
these statistics?

Arithmetic mean value; data presented in Table 3.2 of Attachment 2. 

What was the point of exposure and location? Blue Crab at UXO 16.1

Where are the output values located in the risk assessment report? Attachment 6

What lead model was used?  Provide reference and version EPA Adult Lead Methodology, Version date 06/21/2009

If the EPA Adult Lead Model (ALM) was not used provide rationale for model 
selected.

NA

Where are the input values located in the risk assessment report? Attachment 2.

Question Response for Residential Lead Model

Medium

Basis for Lead 
Concentration Used 
For Model Run

Lead Screening 
Concentration Basis for Lead Screening 

Level

Arithmetic Mean



Table 11.3 Supplement
Calculations of Blood Lead Concentrations (PbBs) - Blue Crab

UXO 16.1

Former NASD, Vieques, Puerto Rico

 Medium: Sediment
 Exposure Medium: Blue Crab

Variable Units

GSDi and PbB0  from 

Analysis of NHANES 
2007-2012

PbB ug/g or ppm 0.0778
Rfetal/maternal -- 0.9

BKSF ug/dL per 
ug/day

0.4

GSDi -- 1.7
PbB0 ug/dL 0.7
IRb g/day 227

IRS+D g/day --
WS -- --
KSD -- --

AF -- 0.12
EFF days/yr 365
ATF days/yr 365

PbBadult PbB of adult fish consumer, geometric mean ug/dL 1.5

PbBfetal, 0.95 95th percentile PbB among fetuses of adult workers ug/dL 3.3

PbBt Target PbB level of concern (e.g., 10 ug/dL) ug/dL 10.0

P(PbBfetal > PbBt) Probability that fetal PbB > PbBt, assuming lognormal distribution % 0.01%

Equation 1, based on Eq. 1, 2 in USEPA (1996).2

PbB adult = (PbF*BKSF*IRF*AF*EFF/ATF) + PbB0

PbB fetal, 0.95 = PbBadult * (GSDi
1.645 * R)

Note:
1  Recommended baseline blood lead concentration (μg/dL) and GSD estimates of U.S. women, 17–45 years of age, 

    based on 2007–2012 NHANES data were used according to the EPA August 2016 update.
2  Equation 1 does not apportion exposure between soil and dust ingestion (excludes WS, KSD).  
   When IRS = IRS+D and WS = 1.0, the equations yield the same PbBfetal,0.95.

Source:
EPA. 2016. Memorandum: Transmittal of Update to the Adult Lead Methodology's Default Baseline Blood Lead Concentration and Geometric Standard 

     Deviation Parameters. August.

Geometric standard deviation PbB

Baseline PbB

Description of  Variable

Lead concentration in biota (average concentration in blue crab)

Fetal/maternal PbB ratio 
Biokinetic Slope Factor

Averaging time (same for soil and dust)

Biota ingestion rate (8 oz./day)

Total ingestion rate of outdoor soil and indoor dust

Weighting factor; fraction of IRS+D ingested as outdoor soil

Mass fraction of soil in dust

Absorption fraction (same for soil and dust)

Exposure frequency (365 days/year)



TABLE 11.4 (RAGS D IEUBK LEAD WORKSHEET)
Site Name: UXO 16.1, Former NASD, Vieques, Puerto Rico

Receptor: Current/Future Blue Crab Consumer (Child)

1.  Lead Screening Questions

Lead Concentration 
Used in Model Run

Value Units Value Units
Blue Crab 0.0778 mg/kg NA1

2.  Lead Model Questions

3.  Final Result

Medium
Blue Crab

1 The bioaccumulative potential of lead, rather than a quantitative screening value, was used to select lead as a chemical of 
   potential concern (COPC) in sediment for consumption of blue crab.

Input value of 0.0778 mg/kg in blue crab results in 
0.008% of children above a blood lead level of 5 ug/dL.  
The geometric mean blood lead level = 0.851 ug/dL. This 
meets the blood lead goal of no more than 5% of children 
exceeding 5 ug/dL blood lead.          

NA

Was the default soil ingestion rate used? No. The model was used to calculate the blood lead levels associated only 
with blue crab harvested at UXO 16.1. 

If non-default values were used, where are the rationale for the values located 
in the risk assessment report?

NA

Result Comment/PRG 1

Where are the output values located in the risk assessment report? Attachment 6

Was the model run using default values only? No. Measured sediment concentrations were used to estimate blue crab 
concentrations.

Was the default soil bioavailability used? No. The model was used to calculate the blood lead levels associated only 
with blue crab harvested at UXO 16.1. 

Was soil sample taken from top 2 cm? If not, why? Not Applicable.

Was soil sample sieved? What size screen was used? If not sieved, provide 
rationale.

Not Applicable.

What was the point of exposure/location? Blue Crab at UXO 16.1

Where are the input values located in the risk assessment report? Attachment 2.

What range of media concentrations were used for the model? Arithmetic mean concentration for blue crab was modeled based on sediment 
concentrations ranging from 0.52 to 5.5 mg/kg.

What statistics were used to represent the exposure concentration terms and 
where are the data on concentrations in the risk assessment that support use of 
these statistics?

Arithmetic mean value; data presented in Table 3.2 Supplement of 
Attachment 2. 

Question Response for Residential Lead Model
What lead model (version and date) was used? IEUBKwin v1.1 build 11 (June, 2009) 32-bit version

Medium

Basis for Lead 
Concentration Used For 
Model Run

Lead Screening 
Concentration

Basis for Lead Screening Level
Arithmetic Mean



  

 

Attachment 7 
Non-Detect Evaluation



Attachment 7, Table 1
Comparison of Non‐Detected Analyte Results to Screening Levels
UXO 16.1
Former NASD, Vieques, Puerto Rico

CAS Analyte
Minimum of 

DL

Maximum of 
DL

Minimum of 
RL

Maximum of 
RL

Residential Soil 
RSL

[1]

Max DL> 
RSL?

Max RL> RSL?

99‐35‐4 1,3,5‐Trinitrobenzene 0.079 0.079 0.2 0.2 220 N N
99‐65‐0 1,3‐Dinitrobenzene 0.0634 0.0634 0.2 0.2 0.63 N N
118‐96‐7 2,4,6‐Trinitrotoluene 0.083 0.083 0.2 0.2 3.6 N N
35572‐78‐2 2‐Amino‐4,6‐dinitrotoluene 0.075 0.075 0.2 0.2 15 N N
88‐72‐2 2‐Nitrotoluene 0.066 0.066 0.2 0.2 3.2 N N
99‐08‐1 3‐Nitrotoluene 0.071 0.071 0.2 0.2 0.63 N N
19406‐51‐0 4‐Amino‐2,6‐dinitrotoluene 0.075 0.075 0.2 0.2 15 N N
99‐99‐0 4‐Nitrotoluene 0.08 0.08 0.2 0.2 25 N N
2691‐41‐0 HMX 0.08 0.08 0.2 0.2 390 N N
55‐63‐0 Nitroglycerin 0.085 0.085 0.2 0.2 0.63 N N
14797‐73‐0 Perchlorate 0.002 0.002 0.004 0.004 5.5 N N
78‐11‐5 PETN 0.45 0.45 1 1 13 N N
88‐89‐1 Picric Acid 0.06 0.06 0.12 0.12 5.7 N N
121‐82‐4 RDX 0.08 0.08 0.2 0.2 6.1 N N
479‐45‐8 Tetryl 0.091 0.091 0.2 0.2 16 N N
7440‐41‐7 Beryllium 0.05 0.07 0.25 0.36 16 N N
7440‐43‐9 Cadmium 0.038 0.055 0.1 0.15 7.1 N N
18540‐29‐9 Chromium (hexavalent) 0.38 0.38 0.51 0.51 0.3 Y Y
7440‐22‐4 Silver 0.03 0.04 0.06 0.09 39 N N
121‐14‐2 2,4‐Dinitrotoluene 0.083 0.083 0.2 0.2 1.7 N N
606‐20‐2 2,6‐Dinitrotoluene 0.083 0.083 0.2 0.2 0.36 N N
98‐95‐3 Nitrobenzene 0.075 0.075 0.2 0.2 5.1 N N
Notes:
Units are presented in mg/kg (milligram per kilogram). 
[1]  Regional Screening Levels for Chemical Contaminants at Superfund Sites (May 2018). 
Concentrations based on non‐carcinogenic health effects  are based on hazard quotient (HQ)= 0.1.
Available:  http://www.epa.gov/reg3hwmd/risk/human/rb‐concentration_table/index.htm

RSL = Regional Screening Level
RL = reporting limit
DL = detection limit



Attachment 7, Table 2
Risk Estimates for Non‐Detected Analytes
UXO 16.1
Former NASD, Vieques, Puerto Rico

CAS Analyte Concentrations (mg/kg)
Max DL Max RL Ca [3] NC [3] ELCR HI ELCR HI

18540‐29‐9 Chromium (hexavalent) 0.38 0.51 0.3 230 1E‐06 0.002 2E‐06 0.002

Notes:
[1] Only non‐detected analytes exceeding screening levels are included on this table. 
[2] Regional Screening Levels for Chemical Contaminants at Superfund Sites (May 2016). 
[3] Ca ‐ RSL based on carcinogenic endpoint at an ELCR of 10 ‐6. 

NC ‐ RSL based on non‐carcinogenic endpoint at an HI of 1. 

Risk corresponding to the maximum DL/RL was calculated using a ratio of RSLs to the Maximum DL or RL. 
ELCR = Max RL (or DL) x 10 ‐6 / RSLca
Noncancer HQ = Max RL (or DL) /  RSLnc

ELCR = Excess Lifetime Cancer Risk
HI = Hazard Index
DL = Detection Limit
RL = Reporting Limit
RSL = Regional Screening Level
mg/kg = milligram per kilogram

Based on Max DL Based on Max RLResidential Soil RSL (mg/kg) [2]



Attachment 7, Table 3
Comparison of Non‐Detected Analyte Results to Octanol‐Water Coefficient
UXO 16.1
Former NASD, Vieques, Puerto Rico

CAS Analyte

Octanol‐Water 
Coefficient, 

Log Kow

[1]

99‐35‐4 1,3,5‐Trinitrobenzene 1.18
99‐65‐0 1,3‐Dinitrobenzene 1.49
118‐96‐7 2,4,6‐Trinitrotoluene 1.6
35572‐78‐2 2‐Amino‐4,6‐dinitrotoluene 1.84
88‐72‐2 2‐Nitrotoluene 2.3
99‐08‐1 3‐Nitrotoluene 2.45
19406‐51‐0 4‐Amino‐2,6‐dinitrotoluene 1.84
99‐99‐0 4‐Nitrotoluene 2.37
2691‐41‐0 HMX 0.16
55‐63‐0 Nitroglycerin 1.62
14797‐73‐0 Perchlorate n/a
78‐11‐5 PETN 2.38
88‐89‐1 Picric Acid 1.44
121‐82‐4 RDX 0.87
479‐45‐8 Tetryl 1.64
7440‐41‐7 Beryllium n/a
18540‐29‐9 Chromium (hexavalent) n/a
121‐14‐2 2,4‐Dinitrotoluene 1.98
606‐20‐2 2,6‐Dinitrotoluene 2.1
98‐95‐3 Nitrobenzene 1.85
Notes:
[1] Log Kow was obtained from the Parameters worksheet of Regional Screening Level Table (May 2018). 
Available:  http://www.epa.gov/reg3hwmd/risk/human/rb‐concentration_table/index.htm
n/a ‐ not available. 



Attachment 7, Table 4
COMPARISONS OF SEDIMENT DATASETSIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

UXO 16.1
Former NASD, Vieques, Puerto Rico

 Scenario Timeframe: Current/Future
 Medium: Offshore Sediment
 Exposure Medium: Offshore Sediment - Direct Contact

Offshore Sediment (0-6 inches) Data Group used in the HHRA Offshore Sediment (0-6 inches) Data Group including additional sediment samples

Chemical Background Screening Location of Maximum Detection COPC Location of Maximum Detection COPC
Value Toxicity Value Concentration Frequency Flag Concentration Frequency Flag

(1) (2) (3) (3)

Aluminum 2.11E+03 7.70E+03 n 1.48E+03 4.77E+03 VW-UXO16-SDSW05 4 / 4 No 1.19E+03 4.77E+03 VW-UXO16-SDSW05 8 / 8 No
Antimony NA 3.10E+00 n 1.10E+00 1.40E+00 VW-UXO16-SDSW05 2 / 4 No 1.10E+00 2.20E+00 VW-UXO16-SDSW15 3 / 8 No
Arsenic 7.14E+00 6.80E-01 cR 2.20E+00 3.10E+00 VW-UXO16-SDSW05 4 / 4 Yes 2.20E+00 3.10E+00 VW-UXO16-SDSW05, VW-UXO16-SDSW06 8 / 8 Yes
Barium 1.43E+01 1.50E+03 n 4.70E+00 2.20E+01 VW-UXO16-SDSW18 4 / 4 No 4.70E+00 2.49E+01 VW-UXO16-SDSW17 8 / 8 No

Cadmium NA 7.10E+00 n ND ND -- 0 / 4 No 5.60E-02 5.60E-02 VW-UXO16-SDSW17 1 / 8 No
Calcium 2.56E+05 NUT 4.72E+04 1.88E+05 VW-UXO16-SDSW18 4 / 4 No 2.54E+04 1.88E+05 VW-UXO16-SDSW18 8 / 8 No

Chromium 1.00E+01 1.20E+04 n 2.30E+00 6.40E+00 VW-UXO16-SDSW05 4 / 4 No 2.30E+00 6.40E+00 VW-UXO16-SDSW05 8 / 8 No
Cobalt 3.05E+00 2.30E+00 n 5.50E-01 1.60E+00  -UXO16-SDSW05, VW-UXO16-SDSW 4 / 4 No 5.50E-01 2.20E+00 VW-UXO16-SDSW17 8 / 8 No
Copper 9.75E+00 3.10E+02 n 2.80E+00 8.40E+00 VW-UXO16-SDSW05 4 / 4 No 2.80E+00 8.40E+00 VW-UXO16-SDSW05 8 / 8 No

Iron 3.36E+04 5.50E+03 n 2.67E+03 8.31E+03 VW-UXO16-SDSW05 4 / 4 Yes 2.67E+03 1.53E+04 VW-UXO16-SDSW17 8 / 8 Yes
Lead NA 4.00E+02 L 5.20E-01 8.70E-01 VW-UXO16-SDSW05 3 / 4 No 5.20E-01 5.50E+00 VW-UXO16-SDSW17 6 / 8 No

Magnesium 1.34E+04 NUT 3.54E+03 1.03E+04 VW-UXO16-SDSW18 4 / 4 No 2.44E+03 1.03E+04 VW-UXO16-SDSW18 8 / 8 No
Manganese 1.21E+02 1.80E+02 n 4.43E+01 1.14E+02 VW-UXO16-SDSW18 4 / 4 No 4.43E+01 1.14E+02 VW-UXO16-SDSW18 8 / 8 No

Nickel NA 8.40E+01 n 5.10E-01 1.70E+00 VW-UXO16-SDSW05 4 / 4 No 3.80E-01 1.70E+00 VW-UXO16-SDSW05 8 / 8 No
Potassium 8.32E+02 NUT 3.34E+02 1.12E+03 VW-UXO16-SDSW05 4 / 4 No 2.97E+02 1.12E+03 VW-UXO16-SDSW05 8 / 8 No
Selenium NA 3.90E+01 n 2.00E-01 2.00E-01 VW-UXO16-SDSW05 1 / 4 No 2.00E-01 2.00E-01 VW-UXO16-SDSW05 1 / 8 No
Sodium 7.70E+03 NUT 4.07E+03 1.02E+04 VW-UXO16-SDSW05 4 / 4 No 2.58E+03 1.02E+04 VW-UXO16-SDSW05 8 / 8 No
Thallium 9.60E-02 7.80E-02 n 4.70E-02 5.80E-02 VW-UXO16-SDSW18 2 / 4 No 2.90E-02 5.80E-02 VW-UXO16-SDSW18 3 / 8 No

Vanadium 1.17E+02 3.90E+01 n 1.06E+01 2.31E+01 VW-UXO16-SDSW05 4 / 4 No 1.06E+01 4.78E+01 VW-UXO16-SDSW17 8 / 8 Yes
Zinc 6.70E+00 2.30E+03 n 3.20E+00 9.80E+00 VW-UXO16-SDSW18 4 / 4 No 3.20E+00 1.24E+01 VW-UXO16-SDSW17 8 / 8 No

Units are presented in mg/kg (milligram per kilogram).
(1) Background values are the 95/95 upper tolerance limit (UTL) for sediment.
(2) Regional Screening Levels for Residential Soil (May 2018). Concentrations based on non-carcinogenic health effects are based on an hazard index (HI) = 0.1.

Samples were analyzed for both hexavalent chromium and total chromium; hexavalent chromium was not detected in the samples.  
Therefore, the RSL for trivalent chromium was used for chromium.
The RSL for nickel oxide was used for nickel. 

RSL basis c = Carcinogenic
n = Noncarcinogenic
L = based on EPA's Integrated Uptake Exposure Biokinetic (IEUBK) Model
R = Relative bioavailability absorption was applied

(3) Maximum concentration is used for screening.  
HHRA = Human Health Risk Assessment; COPC = chemical of potential concern; NA = Not available; NUT = essential nutrients; ND = not detected.

 Minimum  Maximum
Concentration Concentration

 Minimum  Maximum
Concentration Concentration
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TABLE 9.1.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR 

COPCs REASONABLE MAXIMUM EXPOSURE
UXO 16.1

Former NASD, Vieques, Puerto Rico

Scenario Timeframe:  Current/Future

Receptor Population: Recreational User/Fish and Blue Crab Consumer

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

Offshore Sediment Offshore Sediment Offshore Sediment Arsenic 1E-07 NA 2E-08 2E-07 Dermal, Cardiovascular 1E-03 NA 1E-04 1E-03

(0-6 inches) Iron NA NA NA NA GI Tract 1E-03 NA NA 1E-03

Exposure Point Total 1E-07 NA 2E-08 2E-07 2E-03 NA 1E-04 2E-03

Exposure Medium Total 1E-07 NA 2E-08 2E-07 2E-03 NA 1E-04 2E-03

Fish Fish Arsenic 2E-05 NA NA 2E-05 Dermal, Cardiovascular 1E+00 NA NA 1E+00

(offshore) Cadmium NA NA NA NA Urinary 7E-03 NA NA 7E-03

Copper NA NA NA NA GI Tract 1E-02 NA NA 1E-02

Lead NA NA NA NA NA NA NA NA NA

Nickel NA NA NA NA Whole body 6E-02 NA NA 6E-02

Selenium NA NA NA NA Dermal, Hematologic, Neurological 2E-02 NA NA 2E-02

Silver NA NA NA NA Dermal 5E-03 NA NA 5E-03

Zinc NA NA NA NA Immune, Hematologic 2E-02 NA NA 2E-02

Exposure Point Total 2E-05 NA NA 2E-05 1E+00 NA NA 1E+00

Exposure Medium Total 2E-05 NA NA 2E-05 1E+00 NA NA 1E+00

Blue Crab Blue Crab Arsenic 2E-05 NA NA 2E-05 Dermal, Cardiovascular 2E+00 NA NA 2E+00

(offshore) Cadmium NA NA NA NA Urinary 8E-03 NA NA 8E-03

Copper NA NA NA NA GI Tract 1E-02 NA NA 1E-02

Lead NA NA NA NA NA NA NA NA NA

Nickel NA NA NA NA Whole body 7E-02 NA NA 7E-02

Selenium NA NA NA NA Dermal, Hematologic, Neurological 2E-02 NA NA 2E-02

Silver NA NA NA NA Dermal 6E-03 NA NA 6E-03

Zinc NA NA NA NA Immune, Hematologic 2E-02 NA NA 2E-02

Exposure Point Total 2E-05 NA NA 2E-05 2E+00 NA NA 2E+00

Exposure Medium Total 2E-05 NA NA 2E-05 2E+00 NA NA 2E+00

Medium Total 4E-05 NA 2E-08 4E-05 3E+00 NA 1E-04 3E+00

Receptor Total 4E-05 NA 2E-08 4E-05 3E+00 NA 1E-04 3E+00

Notes:

NA = Not applicable or not available; HI = Hazard Index. Total Hematologic HI Across Media = 9.E-02

Total Cardiovascular HI Across Media = 3.E+00

Total GI Tract HI Across Media = 3.E-02

Total Urinary HI Across Media = 1.E-02

Total Neurological HI Across Media = 5.E-02

Total Dermal HI Across Media = 3.E+00

Total Whole Body HI Across Media = 1.E-01

Total Immune HI Across Media = 4.E-02

Page 1 of 1



TABLE 9.2.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR 

COPCs REASONABLE MAXIMUM EXPOSURE
UXO 16.1

Former NASD, Vieques, Puerto Rico

Scenario Timeframe:  Current/Future

Receptor Population: Recreational User/Fish and Blue Crab Consumer

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

Offshore Sediment Offshore Sediment Offshore Sediment Arsenic 4E-07 NA 3E-08 5E-07 Dermal, Cardiovascular 1E-02 NA 8E-04 1E-02

(0-6 inches) Iron NA NA NA NA GI Tract 1E-02 NA NA 1E-02

Exposure Point Total 4E-07 NA 3E-08 5E-07 2E-02 NA 8E-04 3E-02

Exposure Medium Total 4E-07 NA 3E-08 5E-07 2E-02 NA 8E-04 3E-02

Fish Fish Arsenic 9E-06 NA NA 9E-06 Dermal, Cardiovascular 2E+00 NA NA 2E+00

(offshore) Cadmium NA NA NA NA Urinary 1E-02 NA NA 1E-02

Copper NA NA NA NA GI Tract 2E-02 NA NA 2E-02

Lead NA NA NA NA NA NA NA NA NA

Nickel NA NA NA NA Whole body 1E-01 NA NA 1E-01

Selenium NA NA NA NA Dermal, Hematologic, Neurological 4E-02 NA NA 4E-02

Silver NA NA NA NA Dermal 9E-03 NA NA 9E-03

Zinc NA NA NA NA Immune, Hematologic 3E-02 NA NA 3E-02

Exposure Point Total 9E-06 NA NA 9E-06 3E+00 NA NA 3E+00

Exposure Medium Total 9E-06 NA NA 9E-06 3E+00 NA NA 3E+00

Blue Crab Blue Crab Arsenic 1E-05 NA NA 1E-05 Dermal, Cardiovascular 3E+00 NA NA 3E+00

(offshore) Cadmium NA NA NA NA Urinary 1E-02 NA NA 1E-02

Copper NA NA NA NA GI Tract 3E-02 NA NA 3E-02

Lead NA NA NA NA NA NA NA NA NA

Nickel NA NA NA NA Whole body 1E-01 NA NA 1E-01

Selenium NA NA NA NA Dermal, Hematologic, Neurological 4E-02 NA NA 4E-02

Silver NA NA NA NA Dermal 1E-02 NA NA 1E-02

Zinc NA NA NA NA Immune, Hematologic 4E-02 NA NA 4E-02

Exposure Point Total 1E-05 NA NA 1E-05 3E+00 NA NA 3E+00

Exposure Medium Total 1E-05 NA NA 1E-05 3E+00 NA NA 3E+00

Medium Total 2E-05 NA 3E-08 2E-05 6E+00 NA 8E-04 6E+00

Receptor Total 2E-05 NA 3E-08 2E-05 6E+00 NA 8E-04 6E+00

Notes:

NA = Not applicable or not available; HI = Hazard Index. Total Hematologic HI Across Media = 2.E-01

Total Cardiovascular HI Across Media = 5.E+00

Total GI Tract HI Across Media = 6.E-02

Total Urinary HI Across Media = 3.E-02

Total Neurological HI Across Media = 8.E-02

Total Dermal HI Across Media = 5.E+00

Total Whole Body HI Across Media = 2.E-01

Total Immune HI Across Media = 7.E-02

Page 1 of 1
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SECTION 1 

Ecological Risk Assessment 
1.1 Introduction 
This appendix contains a Screening Ecological Risk Assessment (SERA), constituting Steps 1 and 2 of the Ecological 
Risk Assessment (ERA) process, and the first step (Step 3A) of a Baseline Ecological Risk Assessment (BERA) for 
UXO 16 adjacent to Solid Waste Management Unit (SWMU) 4, hereafter referred to as UXO 16.1, located adjacent 
to the former Naval Ammunition Support Detachment (NASD) in the western portion of Vieques, Puerto Rico. 

The approach, methods, and assumptions used for this ERA were based on the Ecological Risk Assessment 
Protocol for Vieques Environmental Restoration Program – Revision 1 (CH2M, 2015), the ERA interim deliverable 
for UXO 16 OU 1 (CH2M, 2016), and the regulator comments on the interim deliverable. 

1.1.1 Ecological Risk Assessment Process 
This ERA was conducted in accordance with the Navy Policy for Conducting Ecological Risk Assessments (CNO, 
1999) and the Navy guidance for implementing this ERA policy (NAVFAC, 2003; 2012). The Navy ERA policy and 
guidance, which describe a process consisting of eight steps organized into three tiers, are conceptually similar to 
the eight-step ERA process outlined in United States Environmental Protection Agency (EPA) ERA guidance for the 
Superfund program (EPA, 1997). For both sets of guidance, Steps 1 and 2 involve conducting an SERA using very 
conservative assumptions. The BERA represents Steps 3 through 7. The BERA uses less conservative, but more 
realistic, assumptions and site-specific data to refine the risk estimates from the SERA for components that fail the 
initial screen. Step 8 addresses risk management issues. The major differences between the Navy ERA 
policy/guidance and the EPA ERA guidance are: 

• The Navy policy/guidance provides clearly defined criteria for exiting the ERA process at specific points 

• The Navy policy/guidance divides Step 3 (the first step of the BERA) into two distinct sub-steps (Steps 3A and 
3B), with a potential exit point after Step 3A 

• The Navy policy/guidance incorporates risk management considerations throughout all tiers of the ERA 
process 

ERAs are conducted using a tiered, step-wise approach and are punctuated with Scientific Management Decision 
Points (SMDPs). SMDPs represent points in the ERA process where agreement on conclusions, actions, or 
methodologies is needed so that the ERA process can continue (or terminate) in a technically defensible manner. 
The results of the ERA at a particular SMDP are used to determine how the ERA process should proceed, for 
example, to the next step in the process or directly to a later step. The process continues until a final decision has 
been reached (for example, remedial action or controls if unacceptable risks are identified, or no further action if 
risks are acceptable). The process can also be iterative if data needs are identified at any step; the needed data 
are collected and the process starts again at the point appropriate to the type of data collected. 

The screening (preliminary) problem formulation is the first step of an ERA and establishes the goals, scope, and 
focus of the SERA. As part of problem formulation, the environmental setting of the site is characterized in terms 
of the habitats and biota known or likely to be present. The types and concentrations of chemicals that are 
present in ecologically relevant media (such as surface water, surface sediment, and surface soil) are also 
described based on available analytical data. A preliminary Conceptual Site Model (CSM) is developed that 
describes source areas, transport pathways and exposure media, exposure pathways, exposure routes, and 
receptors. Assessment endpoints, measurement endpoints, and risk hypotheses are then selected to evaluate 
those receptors for which complete and potentially significant exposure pathways are likely to exist. The fate, 
transport, and toxicological properties of the chemicals present at the site, particularly the potential for 
bioaccumulation, are also considered during the problem formulation process. 
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Step 1 of the ERA process is intended to answer two main questions: 

• Do complete exposure pathways exist? 

• Are sufficient data available to conduct the SERA? 

If no complete exposure pathways exist, the ERA process terminates at Step 1 with a conclusion of negligible 
(acceptable) risk because exposure, and thus potential risk, can only occur if complete exposure pathways exist. If 
one or more complete exposure pathways are known to exist, or are likely to exist, the ERA process continues to 
Step 2 but only evaluates those pathways that have been determined to be “critical” (ecologically important), that 
is, represent exposures to sensitive receptors that are associated with the predominant fate and transport 
mechanisms at the site (EPA, 1997). An evaluation of the available data is then conducted to determine if they are 
adequate to support the SERA. If not, additional data are collected before the ERA process continues. The second 
step of the ERA process involves conducting a screening exposure assessment, a screening effects assessment, 
and a screening risk calculation (risk characterization). 

The results of the SERA are used to evaluate the potential for unacceptable ecological risks based on very 
conservative assumptions. If the results of the SERA suggest that further ecological risk evaluation is warranted, 
the ERA process proceeds to the BERA (Steps 3 through 7), which is a more detailed phase of the ERA process, for 
the exposure pathways, chemicals, receptors, and areas identified in the SERA. As previously indicated, the first 
step of the BERA (Step 3) is divided into two distinct sub-steps (3A and 3B) in Navy ERA guidance. 

Step 3 of the EPA ERA guidance consists of the following activities (EPA, 1997): 

1. Refinement of the Chemicals of Potential Concern (COPCs) from the SERA 

2. Further characterizing the potential ecological effects of contaminants 

3. Refining information on contaminant fate and transport, complete exposure pathways, and receptors 
potentially at risk 

4. Selecting assessment endpoints 

5. Refining the CSM and risk hypotheses from the SERA 

Step 3A of the Navy policy/guidance (refinement of conservative exposure assumptions) corresponds to the first 
activity listed above for the EPA ERA guidance. In Step 3A, a refined evaluation of exposure estimates is conducted 
using less conservative, but more realistic, assumptions and additional methods relative to those used in the 
SERA, which is intended to be a very conservative assessment (NAVFAC, 2003). Examples of more realistic 
exposure assumptions include using central tendency (such as means or medians) estimates (rather than 
maximums) for bioaccumulation factors (BAFs) and/or exposure parameters, and central tendency (arithmetic 
mean and 95% upper confidence limit [UCL] on the arithmetic mean) estimates (rather than maximums) for media 
concentrations. Examples of additional methods include consideration of background and upgradient 
concentrations, bioavailability, and detection frequency (CNO, 1999; NAVFAC, 2003; 2012). 

If risk estimates (and their associated uncertainty) are acceptable following Step 3A, the site will meet the 
conditions of the exit criterion specified in the Navy policy/guidance. If the Step 3A evaluation does not support a 
determination of acceptable risk within acceptable uncertainty, the site continues to Step 3B. 

Step 3B of the Navy policy/guidance (problem formulation) corresponds conceptually to the last four activities, 
listed above, for Step 3 of the EPA ERA guidance. In Step 3B, the preliminary CSM from the SERA is refined based 
on the results of the Step 3A evaluation to develop a revised list of key receptors, critical exposure pathways, key 
COPCs, assessment endpoints, measurement endpoints, and risk hypotheses. Based on the refined CSM, the lines 
of evidence to be used in characterizing risk are determined. Agreement on the refined CSM, COPCs, exposure 
pathways, endpoints, and risk hypotheses constitutes the SMDP at the end of Step 3 in both Navy and EPA ERA 
guidance. 
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Following the completion of Step 3, a decision point is reached with two potential outcomes, as follows: 

1. If the refined risk estimates are acceptable for each selected assessment endpoint, the investigation proceeds 
to risk characterization (Step 7) to document this conclusion and the ERA process terminates. 

2. If the uncertainties associated with the refined risk estimates are unacceptable and/or the risk estimates 
indicate that unacceptable risks may exist, site-specific evaluations/studies might be appropriate to determine 
if actual effects are occurring; if so, the ERA process continues (Steps 4 through 6). Consistent with Step 4 of 
the ERA process, site-specific evaluations (encompassing multiple lines of evidence) or studies can be 
conducted and may include a wide variety of activities to further characterize the potential for ecological 
effects of contaminants. Examples include the following: 

• Qualitative, semi-quantitative, or quantitative characterizations of the structure and function of biological 
communities or ecosystems associated with a site, including documentation of species diversity (aquatic 
and/or terrestrial), population size, presence of multiple trophic levels, indicators of organism health or 
impairment, and/or evidence of ongoing ecosystem recovery following site activities. These types of 
characterizations provide a better representation of the health of on-site communities than risks 
calculated using literature values can, and may be used to justify why remedial action is not warranted 
despite the potential risks that were identified in Step 3 (which are not likely to completely account for 
site-specific bioavailability). 

• Tissue sampling to assess site-specific COPC concentrations in wildlife prey items, followed by updated 
food web modeling using these measured tissue concentrations in place of modeled values. Tissue 
residues may also be compared to literature-based tissue residue effect levels. 

• Laboratory or in-situ toxicity testing of site media 

• Comparison of site ecosystem characteristics to an appropriate background (reference) location (this is 
typically a component of studies reflected in the three preceding bullets) 

• Refinement of the spatial extent of contamination above acceptable risk and background levels to support 
consideration of the magnitude of potential risk for the site as a whole 

Step 4 is a work planning step where additional site-specific studies are scoped and designed. Step 5 consists of 
the verification of the field sampling design developed in Step 4 while Step 6 constitutes the site investigation and 
data analysis phase of the process. The scope (the spatial extent of sampling) and components of any site-specific 
studies are determined by the conclusions of Step 3 and the pathways/endpoints associated with the potential 
unacceptable risks. 

Step 7 consists of the documentation and synthesis of the information and data identified in Steps 1 through 3 (no 
additional study) or Steps 1 through 6 (additional study). In this step, ecological risk is evaluated and characterized 
using both quantitative and qualitative methods. Conclusions are made as to whether or not there is a reasonable 
potential for unacceptable ecological risk and, if there is a potential for unacceptable ecological risk, the 
magnitude of that risk. The results of the completed BERA (Step 7) are used to make necessary risk management 
decisions (Step 8) related to current or future risks. Possible decisions include: 

• Adequate information exists to conclude that no unacceptable ecological risks exist. The assessment should 
stop at Step 7. 

• Adequate information exists to conclude that unacceptable ecological risks exist for which remedial actions or 
controls are warranted. Whether remedial actions or controls are taken, and the specific actions or controls 
taken, will depend on a number of risk management factors such as the results of Human Health Risk 
Assessments (if applicable) and the potential impact of the remedial action or control itself on the habitats 
and biota present. This analysis would occur as part of Step 8. 

• Adequate information is not available to estimate risk or the risk estimate is believed to be too conservative 
or uncertain to recommend remediation. The assessment should be refined. 
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1.2 Problem Formulation 
Problem formulation establishes the goals, scope, and focus of the ERA. As part of problem formulation, the 
environmental setting of the site is characterized in terms of the habitats and biota known to be present. The 
types and concentrations of chemicals present in ecologically relevant media are also described. A CSM is then 
developed for the site. 

SWMU 4 is known as the former Open Burn/Open Detonation (OB/OD) Site that was used for the thermal 
destruction of retrograde and surplus munitions, fuels, and propellants from 1969 through 1979, and may have 
periodically been used as far back as the late 1940s. OB/OD activities likely resulted in ejection of munitions and 
explosives of concern (MEC)/material potentially presenting an explosive hazard (MPPEH) and related munitions 
debris (MD) to the terrestrial and offshore (UXO 16) environments; additionally, MEC/MPPEH and related MD 
may have been transported terrestrially and offshore via overland transport which is the conveyance of materials 
(e.g., soil, debris) along the ground surface under the influence of such forces as surface runoff. 

UXO 16 is approximately 11,500 acres and comprises the offshore portions of Vieques including former ship 
anchor points where munitions may have been transferred, areas where munitions may have been inadvertently 
fired into the water from Naval training, and areas where OB/OD activities may have ejected munitions into the 
water. The offshore area adjacent to SWMU 4 is designated as part of UXO 16 (that is, UXO 16.1); this area is 
approximately 200 acres in size, generally defined by the explosive safety arc and projected extent of MEC, and 
extends approximately 2,500 feet offshore of SWMU 4.  

This ERA evaluates potential ecological exposures and risks associated with sediment analytical data collected 
from UXO 16.1. 

1.2.1 Environmental Setting 
The description of the offshore environmental setting is based primarily on environmental and biological data 
gathered during this and prior underwater investigations. The offshore 200-acre environment within UXO 16.1 
generally includes bare sand, sand/macroalgae beds, seagrass beds, and coral reef/colonized hard bottom. 
Sediment physical characteristics and habitat conditions at each of the 21 site (Figure 1) and 16 background 
(Figure 2) sampling locations are provided in Table 1. Plant and animal species observed in the project area are 
listed in Table 2. 

Bare Sand 
A large area of predominantly bare sand occurs near the confluence of the main quebrada at SWMU 4 and 
UXO 16.1. The mouth of the quebrada is typically blocked by an accumulation of beach sand, though it is apparent 
that historically, likely during large storm events, this blockage is temporarily opened or topped such that a deltaic 
deposit of sand/sediment is present immediately offshore of the quebrada mouth. 

Sand/Macroalgae 
The sand/macroalgae habitat type typically occurs in the transition zone between the nearshore reef habitats and 
offshore seagrass beds, and in pockets within the reef habitats. The most common macroalgae species in the 
project area include disk algae (Halimeda spp.), merman’s shaving brush (Penicillus spp.), hard fan algae (Udotea 
flabellum), soft fan alga (Avrainvillea nigricans), forked sea tumbleweed (Dictyota sp.), petticoat algae (Padina 
sp.), branching calcified algae (Amphiroa sp.), and turf algae (a multispecies, compact mix of small, typically 
filamentous algae attached to rocks, larger macroalgae, and seagrasses).  

Seagrass Beds 
Seagrasses occur predominantly in a large nearshore area along the south side, as well as much of the deeper 
offshore area along the western side of UXO 16.1. Four species of seagrass were observed including turtle grass 
(Thalassia testudinum), shoal grass (Halodule wrightii), manatee grass (Syringodium filiforme), and paddle grass 
(Halophila decipiens). The more dominant grasses include mixed, dense stands of turtle grass and manatee grass. 
Areas of monospecific paddle grass occur at the northern fringes of the turtle grass/manatee grass beds, typically 
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extending into the bare sand area near the quebrada. Shoal grass was rarely observed, and only in low 
abundance. 

Fish were infrequently observed in the seagrass habitat, though several are likely to occur. Several blackear 
wrasse (Halichoeres poeyi) were observed within the dense turtle grass. A large school of anchovies was 
frequently observed in the nearshore seagrass beds on the south side of the site, which typically attract foraging 
brown pelicans and terns. Sparse schools of cero mackerel were seen passing through the seagrass and sandy 
bottom areas.  

Various invertebrates were observed in the seagrass areas. Representative species include rock boring urchin 
(Echinometra lucunter), sea cucumber (Holothuria sp.), West Indian sea egg (Tripneustes ventricosus), stiff pen 
shell (Atrina rigida), brittle star (Ophiocoma wendti), and queen conch (Strombus gigas).  

Coral Reef and Colonized Hard Bottom 
Reefs and colonized pavement occur across most of the nearshore area of UXO 16.1. Pavement is low relief, solid 
carbonate rock and is the dominant bottom type in UXO 16.1, occurring along most of the UXO 16/ SWMU 4 
shoreline and extending out to approximately 200 feet offshore in some areas. Bedrock outcrops also occur along 
the southern shoreline. A very diverse community of hard corals, soft corals, and macroalgae occurs in this habitat 
type. Representative hard corals observed include brain corals (Pseudodiploria strigosa and P. clilvosa), boulder 
corals (Montastrea cavernosa, Orbicella annularis [federally threatened], and O. faveolata [federally threatened]), 
finger coral (Porites porites), mustard hill coral (P. astreoides), and massive starlet coral (Siderastrea siderea). Fire 
corals (Millepora alcicornis and M. complanata) are prevalent throughout the reefs. Staghorn coral (Acropora 
cervicornis), elkhorn coral (A. palmata), and pillar coral (Dendrogyra cylindrus), all federally threatened species, 
occur sporadically in the reefs, primarily within the more developed reefs in the northern half and extreme 
southern end of the site. There were a few dead specimens of elkhorn coral and other coral species observed 
throughout the area, although it was apparent that these were not recent occurrences. A variety of 
environmental factors have affected corals in the Caribbean, including damage from hurricanes and bleaching 
events; the most recent significant bleaching occurred in 2005. Coral diseases are also responsible for some coral 
loss in the area; diseased starlet coral (Siderastrea sp.) and brain coral (Colpophyllia sp.) were observed. 

Soft corals are common throughout much of the hard bottom habitat. Representative species include corky sea 
finger (Briareum asbestinum), sea fans (Gorgonia flabellum and G. ventalina), sea rods (Plexaura flexuosa and 
Plexaurella spp.), and white encrusting zooanthids (Palythoa caribbaeorum). 

Macroalgae growth occurs across most open hard bottom substrates and amongst corals on the reefs. Some 
common types include filamentous turf algae, red coralline algae (Jania sp.), and disk algae (Halimeda spp.).  

A variety of sponges were observed including loggerhead sponge (Spheciospongia vesparium), vase sponge (Ircinia 
campana), rope sponge (Amphimedon compressa), and volcano sponge (Svenzea sp.). 

The more common macroinvertebrates observed within the reef habitat were urchins, including the long spine 
urchin (Diadema antillarum) and rock boring urchin (Echinometra lucunter). Other less common reef species 
include spiny lobster (Panulirus argus), spider crab (Mithrax sp.), coral banded shrimp (Stenopus hispidus), and 
octopus (Octopus sp.). Sun anemones (Stoichactis helianthus) were observed in localized colonies on or near the 
reefs attached to rock. 

A wide diversity of reef fish were observed, all of which are listed in Table 2. The more common species included 
blue tang (Acanthurus coeruleus), doctorfish (Acanthurus chirurgus), banded butterflyfish (Chaetodon striatus), 
French grunt (Haemulon flavolineatum), bluestripped grunt (Haemulon sciurus), squirrelfish (Holocentrus 
adscensionis), yellowtail damselfish (Microspathodon chrysurus), dusky damselfish (Stegastes adustus), parrotfish 
(Scarus spp.), yellowtail snapper (Ocyurus chrysurus), and bluehead wrasse (Thalassoma bifasciatum). 

Marine Mammals 
Bottlenose dolphins (Tursiops truncatus) and a West Indian manatee (Trichechus manatus) were briefly observed 
within UXO 16.1 during the Remedial Investigation (RI) sampling. The fish and abundant seagrass in the project 
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area may occasionally support these species, though UXO 16.1 is likely a very small fraction of their total foraging 
range.  

Threatened and Endangered Species 
Fourteen federally listed species are known to occur or have the potential to occur on or near UXO 16.1 (Table 3). 
Several of these species were observed during the UXO 16.1 RI sampling. These include five species of threatened 
corals (Acropora cervicornis, A. palmata, Dendrogyra cylindrus, Orbicella annularis, and O. faveolata), sea turtles 
(likely hawksbill [Eretmochelys imbricata] and green [Chelonia mydas] sea turtles), and West Indian manatee 
(Trichechus manatus). Though the two listed whale species occur seasonally in the region, water depths at UXO 
16.1 are too shallow to support them. 

1.2.2 Data Used in the Ecological Risk Assessment 
UXO 16.1 and background samples evaluated in the ERA are listed in Table 4, and illustrated on Figures 1 and 2. 
The analytical data sets for these samples are included in Attachment 1, Table 1 (site sediment) and Table 2 
(background sediment).  

A total of 21 sediment samples were collected in UXO 16.1 where MEC and/or MPPEH were found, in areas with 
higher densities of munitions-related items, in depositional areas, and in areas that provide appropriate spatial 
coverage to adequately assess the nature and extent of potential munitions constituent contamination. General 
habitat types at the sample locations were either sand or seagrass. Sediment samples were evaluated for 
explosives, inorganics (except mercury), grain size, potential of hydrogen (pH), total organic carbon (TOC), 
oxidation-reduction potential (ORP), and acid volatile sulfides/simultaneously extracted metals (AVS/SEM). In 
addition, 16 sediment samples (8 in open sand and 8 in seagrass habitat types) were collected from background 
areas outside of the site boundary for comparison of inorganic constituents from site samples in comparable 
habitat types.  

1.2.3 Conceptual Site Model 
The CSM relates potentially exposed receptor populations with potential source areas based on physical site 
characteristics and complete exposure pathways. Important components of the CSM are the identification of 
potential source areas, transport pathways, exposure media, exposure pathways and routes, and receptor groups. 
Actual or potential exposures of ecological receptors associated with a site are determined by identifying the 
most likely, and most important, pathways of contaminant release and transport. A complete exposure pathway 
has three components: (1) a source of contamination that results in a release to the environment; (2) a pathway 
of chemical transport through an environmental medium; and (3) an exposure or contact point for an ecological 
receptor. Key components of this CSM are discussed in the following subsections. 

Potential Source Areas 
The SWMU 4 OB/OD operations, conducted in 16 man-made earthen bermed pits, likely resulted in ejection of 
MEC/MPPEH and related MD to the terrestrial and offshore (UXO 16.1) environments. Additionally, MEC/MPPEH 
and related MD may have been transported within the upland habitats of SWMU 4 and offshore via overland 
transport. UXO 16.1 is approximately 200 acres in size, and is generally defined by the explosive safety arc and 
maximum projected extent of MEC. 

Transport Pathways and Exposure Media 
A transport pathway describes the mechanisms whereby site-related chemicals, once released, may be 
transported from a source to ecologically relevant media where exposures may occur.  

The following pathways were considered in the ERA: 

• The release of contaminants from the deterioration of MEC/MPPEH/MD in UXO 16.1 into surface sediment 

• Uptake of contaminants from surface sediment and accumulation in the tissues of aquatic biota 

Based on this, exposure media for ecological receptors included the following: 
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• Surface sediment (generally 0 to 6 inches; less at some locations with underlying rock or compact coral 
rubble) within the aquatic habitat of UXO 16.1 

Exposure Pathways and Routes 
An exposure pathway links a source of contamination with one or more receptors through exposure via one or 
more media and exposure routes. Exposure, and thus potential risk, can only occur if complete exposure 
pathways exist. 

An exposure route describes the specific mechanism(s) by which a receptor is exposed to a chemical present in an 
environmental medium. Direct contact is the primary exposure route for lower trophic level receptors (e.g., 
benthic invertebrates) at the site. Incidental ingestion of sediment and exposure via aquatic food webs are the 
primary exposure routes for upper trophic level receptors (e.g., manatees). 

Potentially complete exposure pathways exist for aquatic receptors exposed to sediment within this offshore site. 
Receptor groups evaluated included aquatic plants, benthic invertebrates, corals, fish, reptiles, birds, and 
mammals. Plants may be exposed to sediment contaminants via root uptake, and invertebrates and fish may be 
exposed via dermal contact with sediments (dermal contact also includes absorption via the gills of contaminants 
dissolved in surface water). 

In general, animals (reptiles, birds, and mammals) can be exposed to chemicals through the: (1) inhalation of 
gaseous chemicals or of chemicals adhered to airborne particulate matter; (2) incidental ingestion of 
contaminated abiotic media (sediment) during feeding or preening activities; (3) ingestion of contaminated 
drinking water; (4) ingestion of contaminated plant and/or animal tissues for chemicals that have entered food 
webs; and/or (5) dermal contact with contaminated abiotic media. For UXO 16.1, the following pathways will not 
be evaluated for wildlife receptors in the ERA: 

• The inhalation exposure route is not applicable to an offshore marine environment 

• Direct ingestion of drinking water is also not an applicable exposure route. In this offshore marine 
environment, receptors are exposed entirely to seawater. Manatees, which occur in the project area, are 
known to drink freshwater from inflowing coastal streams. However, at UXO 16.1, there is no constant or 
frequent inflowing coastal stream; an existing ephemeral stream does not serve as a potential drinking water 
source for manatees. 

• Exposure to chemicals present in sediment via dermal contact may occur but is unlikely to represent a major 
exposure pathway for most upper trophic level receptors. Therefore, this exposure pathway will not be 
evaluated for upper trophic level receptors. 

Receptors 
Because of the complexity of natural systems, it is generally not possible to directly assess the potential impacts 
to all ecological receptors present at a site. Therefore, specific receptor species or species groups (e.g., brown 
pelican) are often selected as surrogates to evaluate potential risks to larger portions of the ecological community 
(guilds; e.g., piscivorous birds) used to represent the assessment endpoints (e.g., survival and reproduction of 
piscivorous birds). 

The following upper trophic level offshore receptors have been selected for exposure modeling in aquatic 
habitats: 

• Hawksbill sea turtle (Eretmochelys imbricata) – aquatic reptilian invertivore (federally endangered) 

• Green sea turtle (Chelonia mydas) – aquatic reptilian herbivore (federally threatened) 

• Brown pelican (Pelecanus occidentalis) – aquatic avian piscivore 

• West Indian manatee (Trichechus manatus) – aquatic mammalian herbivore (federally endangered) 

• Bottlenose dolphin (Tursiops truncatus) – aquatic mammalian piscivore 
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The brown pelican, West Indian manatee, bottlenose dolphin, and green sea turtle were observed within UXO 
16.1. Sea turtles were frequently observed; green sea turtles were positively identified due to occasional close 
proximity, but species identification was typically difficult for most turtle observations due to brief, distant views 
of the head just above water. Seagrass and reef habitat is common at UXO 16.1 and potentially supportive of both 
green and hawksbill sea turtle species; therefore, both were used in the exposure modeling. 

Lower trophic level receptor species were evaluated in the ERA based on those taxonomic groupings for which 
sediment screening values have been developed. As such, specific species of fish, invertebrates, and plants in 
aquatic habitats were not chosen as receptors because of the limited information available for specific species, 
and because these receptors were evaluated on a community level via a comparison to these screening values.  

Endpoints and Risk Hypotheses 
The conclusion of the problem formulation includes the selection of ecological endpoints and risk hypotheses, 
which are based on the CSM. Two types of endpoints, assessment endpoints and measurement endpoints, are 
defined as part of the ERA process. An assessment endpoint is an explicit expression of the environmental 
component or value that is to be protected. A measurement endpoint is a measurable ecological characteristic 
that is related to the component or value chosen as the assessment endpoint. Risk hypotheses are testable 
hypotheses about the relationship among the assessment endpoints and their predicted responses when exposed 
to contaminants. 

Table 5 shows the assessment endpoints, risk hypotheses, and measurement endpoints that were used in the 
ERA. Table 5 also shows the receptors associated with each endpoint. 

1.3 Exposure Assessment 
The principal activity associated with exposure assessment is the estimation of chemical concentrations in 
applicable media, termed exposure point concentrations (EPCs), to which the receptors may be exposed. This is 
accomplished through the selection of appropriate sets of the available analytical data using a set of criteria (such 
as validation status and sampling date). Once the analytical data sets are selected, EPCs are calculated as a 
particular point on the distribution of concentrations. At the screening level (Step 2), the EPC is the maximum 
detected concentration. At the baseline level (Step 3A), EPCs are central tendency estimates (such as the 
arithmetic mean). EPCs are then used in bioaccumulation and food web models to estimate exposures to upper 
trophic level receptors. 

For conservatism, the maximum (SERA) and mean (BERA) reporting limits for chemicals analyzed for but not 
detected were also compared to medium-specific ecological screening values (ESVs) and (where applicable) used 
for food web exposure modeling. This was done to determine if reporting limits were less than chemical 
concentrations at which potential adverse effects to ecological receptors may occur. 

1.3.1 Selection Criteria for Analytical Data 
Available analytical data (described in Section 1.2.2) were selected for use in the ERA based on the following: 

• Data must have been validated by a qualified data validator using acceptable data validation methods. 
Rejected (R) values were not used in the ERA. Unqualified data and data qualified as J (estimated) were 
treated as detected. Data qualified as U (undetected) were treated as non-detected. 

• For samples with duplicate analyses, the higher of the two concentrations was used when both values were 
detections or when both values were non-detections. In cases where one result was a detection and the other 
a non-detection, the detected value was used in the assessment. 

• For non-detected results, the limit of detection (LOD) was used to represent the concentration. When 
calculating statistics (e.g., arithmetic mean), one-half of the LOD was used for non-detected results. 
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1.3.2 Exposure Point Concentrations 
At the screening level (SERA; Step 2) for direct exposures, the EPC was the maximum detected concentration. At 
the baseline level (BERA; Step 3A) for direct exposures, the EPC was a central tendency estimate (arithmetic mean 
and the 95 percent UCL of the arithmetic mean), which provides a more representative estimate of potential 
exposures and risks to receptor populations (which are the focus of the selected assessment endpoints). These 
three EPCs were also used in bioaccumulation and food web models to estimate exposures to upper trophic level 
receptors. Dietary items for which tissue concentrations were modeled included aquatic plants, benthic 
invertebrates, and fish. Incidental ingestion of surface sediment, but not ingestion of drinking water (due to the 
high salinity of UXO 16.1), was included when calculating the total exposure, as appropriate for the wildlife 
receptor. The models and parameter values used for calculating these tissue concentrations are outlined in the 
following subsections. 

Not all chemicals were evaluated for food web exposures. Only those chemicals with the potential to 
bioaccumulate to a significant extent, as defined in Table 4-2 of EPA (2000), were evaluated. This list of 
bioaccumulating chemicals is provided in Table 6 for chemicals relevant to UXO 16.1, and is based on the list and 
selection process outlined in the ERA Protocol (CH2M, 2015). The list of relevant chemicals for UXO 16.1 includes: 
(1) all sampled chemicals in sediment on the EPA (2000) list; and (2) all explosive compounds detected in UXO 
16.1 sediment (none were detected). 

SERA Approach 

For the screening (SERA) exposure estimates, the uptake of chemicals from the abiotic media into food items was 
based on conservative (e.g., 90th percentile) BAFs from the literature, where available. The 90th percentile is 
generally recommended to provide for a conservative screening assessment (Sample et al., 1998a; 1998b; Bechtel 
Jacobs, 1998a). If only central tendency (e.g., median) values were reported, they were considered for both the 
SERA and BERA. Where an individual study (as opposed to a compilation of multiple studies) was cited, the best 
available value was sometimes a single value or the derivation was not specified. Default (assumed) factors of 1.0 
were used only when data were not readily available for a chemical in the literature. 

BERA Approach 

BAFs used for baseline (BERA) exposure estimates were based on, or modeled from, central tendency estimates 
(e.g., median or mean). Baseline values considered both the distribution of the data (e.g., normal or log normal) 
and the recommendations in the cited reference. Geometric means were preferred for log normal distributions 
and arithmetic means for normal distributions. Where an individual study (as opposed to a compilation of 
multiple studies) was cited, the best available value was sometimes a single value or the derivation was not 
specified. Default (assumed) factors of 1.0 were used only when data were not readily available for a chemical in 
the literature.  

In the BERA, using central tendency estimates (rather than high-end values or maximums) for exposure 
parameters such as BAFs provides a more representative estimate of potential exposures and risks to receptor 
populations (the focus of the selected assessment endpoints) of upper trophic level receptors. Since these upper 
trophic level species are highly mobile, they would be expected to effectively average their exposure over time as 
they forage within the area defining their home range. Average prey concentrations are most appropriately 
estimated using central tendency estimates of media concentrations and accumulation factors. For example, the 
wildlife dietary exposure models contained in the Wildlife Exposure Factors Handbook (EPA, 1993) specify the 
calculation of an average daily dose. Increasing the representativeness of the exposure estimates relative to 
population-level effects is consistent with the intent of the BERA. In cases where adequate spatial sampling 
coverage exists, mean concentrations are also appropriate for evaluating potential risks to populations of lower 
trophic level receptors because the members of the population are expected to be found throughout a site 
(where suitable habitat is present), rather than concentrated in one particular area. While effects on individual 
organisms might be important for some receptors, such as rare and endangered species, population- and 
community-level effects are typically more relevant to ecosystems. 
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Aquatic Plants 
Tissue concentrations in the above-ground vegetative portion of rooted aquatic plants were estimated using the 
same methodologies described in the ERA Protocol for terrestrial plants (described below) except that sediment 
(not soil) concentrations were used in the calculation. 

Tissue concentrations in the above-ground vegetative portion of aquatic plants was estimated by multiplying the 
maximum (SERA) or mean and 95% UCL (BERA) sediment concentration for each bioaccumulative chemical by 
chemical-specific soil-to-plant BAFs obtained from the literature. These BAFs, for both the SERA and BERA, are 
listed in Table 7. For some chemicals, tissue concentrations were directly estimated from sediment 
concentrations using regression equations; these algorithms are listed in Table 8. 

The BAF values selected were based on root uptake from soil and on the ratio between dry-weight soil and dry-
weight plant tissue. Literature values based on the ratio between dry-weight soil and wet-weight plant tissue 
were converted to a dry-weight basis by dividing the wet-weight BAF by an estimated solids content for terrestrial 
plants (15 percent [0.15]; Sample et al., 1997). 

Benthic Invertebrates 
Tissue concentrations in benthic invertebrates were estimated by multiplying the maximum (SERA) or mean and 
95% UCL (BERA) surface sediment concentration for each bioaccumulative chemical by chemical-specific 
sediment-to-invertebrate BAFs. The BAF values, for both the SERA and BERA, are listed in Table 9. For some 
chemicals, tissue concentrations were directly estimated from surface sediment concentrations using regression 
equations; these algorithms are listed in Table 8. 

The BAF values selected were based on the ratio between dry-weight sediment and dry-weight invertebrate 
tissue. BAFs based on depurated analyses (sediment was purged from the gut of the organism prior to analysis) 
were given preference over undepurated analyses when selecting BAF values because direct ingestion of 
sediment is accounted for separately in the food web model. However, in some cases, the depurated data set was 
limited or highly variable, and the pooled or undepurated data were then considered. 

Literature values based on the ratio between dry-weight sediment and wet-weight invertebrate tissue were 
converted to a dry-weight basis by dividing the wet-weight BAF by the estimated solids content for benthic 
invertebrates (21 percent [0.21]; EPA, 1993). For chemicals without available measured BAFs, a BAF was 
estimated using available regression equations from the literature, was estimated using data for similar chemicals, 
or a BAF of 1.0 was assumed. 

Fish 
Tissue concentrations in whole-body fish were estimated by multiplying the maximum (SERA) or mean and 95% 
UCL (BERA) surface sediment concentration for each bioaccumulative chemical by chemical-specific sediment-to-
fish BAFs. These BAF values, for both the SERA and BERA, are listed in Table 10. 

The BAF values were based on the ratio between dry-weight sediment and dry-weight fish tissue. Literature 
values based on the ratio between dry-weight sediment and wet-weight fish tissue were converted to a dry-
weight basis by dividing the wet-weight BAF by the estimated solids content for fish (25 percent [0.25]; EPA, 
1993). For chemicals without literature-based sediment-to-fish BAFs, a BAF was estimated using data for similar 
chemicals or a BAF of 1.0 was assumed. 

1.3.3 Dietary Intakes 
Upper trophic level receptor exposures via food webs to chemicals present in surface sediment were determined 
using estimated chemical concentrations in each relevant dietary component for each upper trophic level 
receptor, as described in the previous section. Incidental ingestion of surface sediment was also included when 
calculating the total exposure, as appropriate. Drinking water exposures were not included due to the high salinity 
of UXO 16.1. 
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Dietary intakes for each upper trophic level receptor were calculated using the following formula (modified from 
EPA [1993]): 
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where: DIx  = Dietary intake for chemical x (mg chemical/kg body weight/day) 
 FIR = Food ingestion rate (kg/day, dry-weight) 
 FCxi = Concentration of chemical x in food item i (mg/kg, dry-weight) 
 PDFi = Proportion of diet composed of food item i (dry-weight basis) 
 SCx = Concentration of chemical x in sediment (mg/kg, dry-weight) 
 PDS = Proportion of diet composed of sediment (dry-weight basis) 
 WIR = Water ingestion rate (L/day) 
 WCx = Concentration of chemical x in water (mg/L) 
 BW = Body weight (kg) 

Incidental ingestion of sediment was modeled as a dietary component rather than using a separate sediment 
ingestion rate. Parameter values for the selected receptors are listed in Table 11 (screening) and Table 12 
(baseline). 

SERA Approach 

The exposure parameter values were selected to provide for a conservative evaluation at the screening level 
(Step 2). Examples of these conservative assumptions include: 

• All of the dietary items consumed by the receptor are obtained from the site (i.e., an Area Use Factor [AUF] of 
1.0 was assumed) at the point of maximum concentration 

• Chemicals are 100 percent bioavailable 

• Maximum food ingestion rates were used 

• Minimum adult body weights were used. The selection focused on the most geographically appropriate values 
available from standard literature sources (e.g., EPA, 1993). 

• Exclusive diets (composed of one primary prey item) were used 

BERA Approach 

For the BERA central tendency estimates (e.g., mean, median, or midpoint) for adult body weight and ingestion 
rates were used, as were more realistic dietary compositions if applicable. Central tendency estimates for these 
exposure parameters are more relevant for a BERA because they better represent the characteristics of a greater 
proportion of the individuals in the population. Populations (rather than individual organisms) were emphasized 
when developing the assessment endpoints for the ERA. An AUF of 1.0 was retained in Step 3A. 

1.4 Effects Assessment 
The purpose of the effects assessment is to establish chemical exposure levels (screening values) that represent 
conservative thresholds for adverse ecological effects. One set of screening values is developed for each selected 
assessment endpoint. Based on the CSM, direct exposure to sediment, and exposure via aquatic food webs, are 
the principal complete pathways at the site. 

The effects assessment defines the methods and data used to define an adverse ecological effect. For this ERA, 
effects data are available from multiple lines of evidence, as follows: 



UXO 16 OU 1 ECOLOGICAL RISK ASSESSMENT 

1-12 NG0320171158TPA 

• ESVs for Surface Sediment – Analytical data are compared to the medium-specific ESVs developed in Section 
1.4.1 

• Toxicity Reference Values (TRVs) for Ingestion Exposures – Food web exposure estimates are compared to 
ingestion-based TRVs developed in Section 1.4.2 for upper trophic level receptors 

• Bioavailability Measures - Additional data were collected to help evaluate chemical-specific bioavailability in 
surface sediment 

In addition, a comparison of site surface sediment concentrations to background concentrations was conducted 
as an additional line of evidence (see Section 1.5). 

1.4.1 Medium-Specific Ecological Screening Values 
Medium-specific ESVs were established for each ecologically relevant medium. Based on the CSM, direct exposure 
to surface sediment is a complete pathway. UXO 16.1 occurs offshore in a marine environment, therefore marine 
sediment ESVs were used (Table 13). The site-specific average TOC of 0.63 percent was used to calculate 
equilibrium portioning-based ESVs; this applied to ESVs for 1,3-dinitrobenzene, 2,4-dinitrotoluene, 2-amino-4,6-
dinitrotoluene, 4-amino-2,6-dinitrotoluene, and PETN (Tables 14 and 15). 

For sediment, simultaneously extracted metals/acid volatile sulfide (SEM/AVS) were analyzed to support the 
evaluation of biological availability of select metals (cadmium, copper, lead, mercury, nickel, silver, and zinc). SEM 
is the molar sum of the seven listed metals. AVS is the reactive pool of solid-phase sulfide that is available to bind 
metals and render them unavailable and nontoxic to biota. When AVS exceeds the sum SEM, that is, the ratio of 
SEM/AVS is less than one, these reactive metals are assumed to exist entirely in the form of metal sulfides, which 
have limited bioavailability to benthic organisms. 

1.4.2 Ingestion Toxicity Reference Values 
Ingestion TRVs for dietary exposures were derived for both mammalian and avian upper trophic level receptors, 
the only two taxonomic groups for which sufficient toxicological information was generally available for the range 
of bioaccumulative chemicals evaluated. Toxicological information from the literature for wildlife species most 
closely related to the receptor species were used, where available, but were supplemented by laboratory studies 
of non-wildlife species (e.g., laboratory mice) where necessary. Avian TRVs were used to evaluate food web 
exposures to reptilian receptors (hawksbill sea turtle and green sea turtle) because of the general lack of available 
toxicological information for this taxonomic group. The ingestion TRVs are expressed as milligrams of the chemical 
per kilogram body weight of the receptor per day (mg/kg-BW/day). 

Survival, growth, and reproduction were emphasized as toxicological endpoints because they are the most 
relevant, ecologically, to maintaining viable populations and because they are generally the most studied 
toxicological endpoints for ecological receptors. Endpoints based on reproduction were generally preferred to 
those based on growth which were preferred to those based on survival. If several chronic toxicological studies 
were available from the literature, the most appropriate study was selected for each receptor species based on 
study design, study methodology, study duration, study endpoint, and test species.  

Ingestion TRVs were derived for both chronic No Observed Adverse Effect Level (NOAEL) and chronic Lowest 
Observed Effect Level (LOAEL) endpoints. The applicable uncertainty factors from Table 16 were used to derive 
these TRVs where appropriate. Maximum Acceptable Toxicant Concentrations (MATCs), defined as the geometric 
mean of the NOAEL and LOAEL, were also calculated. Ingestion TRVs for mammals and birds are summarized in 
Tables 17 and 18, respectively. Bird TRVs were extrapolated to the two marine turtle receptors (Table 18). For 
some chemicals, relevant toxicological information was available for more than one test species that represented 
different guilds (based on factors such as dietary composition and trophic level). In these instances, the TRV 
considered most applicable to the receptor was used in the food web model. Tables 17 and 18 indicate which test 
organism TRV was applied to each receptor. 
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1.4.3 Bioavailability Measures 
Data collected to evaluate the potential chemical-specific bioavailability in abiotic media included: 

• Surface sediment - TOC, pH, SEM/AVS, and grain size 

1.5 Risk Characterization 
The risk characterization portion of the ERA uses the information generated during the three previous parts of the 
ERA (problem formulation, exposure assessment, and effects assessment) to estimate potential risks to ecological 
receptors at the level of conservatism applied (screening or baseline). Also included is an evaluation of the 
uncertainties associated with the models, assumptions, and methods used in the ERA, and their potential effects 
on the conclusions of the assessment. 

1.5.1 Screening Ecological Risk Assessment Approach 
The main objective of risk characterization at the screening level (termed risk calculation) is to derive a list of 
COPCs. As part of this risk calculation, the maximum exposure concentrations (abiotic media) or maximum 
exposure doses (upper trophic level receptors) are compared with the corresponding ESVs or TRVs to derive risk 
estimates using the hazard quotient (HQ) method. HQs are calculated by dividing the chemical concentration in 
the medium being evaluated by the corresponding medium-specific ESV or by dividing the exposure dose by the 
corresponding ingestion-based TRV. HQs equaling or exceeding 1 indicate the potential for unacceptable risk since 
the chemical concentration or dose (exposure) equals or exceeds the ESV or TRV (effect); these chemicals are 
identified as COPCs at Step 2. However, ESVs/TRVs and exposure estimates are derived using intentionally 
conservative assumptions at the screening level such that HQs greater than or equal to 1 do not necessarily 
indicate that unacceptable risks are present. Rather, it identifies chemical-pathway-receptor combinations 
requiring further evaluation using more realistic exposure scenarios and assumptions. HQs less than 1 indicate 
that unacceptable risks are unlikely, enabling a conclusion of negligible (acceptable) risk to be reached with high 
confidence. 

In addition to chemicals that exceed medium-specific ESVs based on maximum detected concentrations, or that 
exceed TRVs based on maximum ingestion doses, the following also applied to COPC selection at Step 2: 

• Non-detected chemicals were retained as COPCs if the maximum detection limit equaled or exceeded the ESV 
for that medium or if the ingestion dose calculated using the maximum detection limit equaled or exceeded 
the TRV 

• All detected chemicals lacking a TRV and/or ESV were retained as COPCs 

• The essential nutrients calcium, magnesium, potassium, and sodium were excluded as potential COPCs since 
they are essential macronutrients that are needed in relatively high concentrations for normal metabolism, 
growth, and reproduction 

1.5.2 Baseline Ecological Risk Assessment Approach 
COPCs from the SERA were reevaluated in the first step of the BERA (Step 3A). As discussed previously, this 
reevaluation involved using more realistic assumptions about exposures and a comparison of these revised 
exposure estimates (based on central tendency estimates of media concentrations, BAFs, and exposure 
parameters) with ESVs and TRVs. 

In addition to chemicals that exceeded medium-specific ESVs based on mean and/or 95% UCL detected 
concentrations, or that exceeded TRVs based on mean and/or 95% UCL ingestion doses, the following also applied 
to COPC selection at Step 3A: 

• All detected chemicals lacking a TRV and/or ESV were retained as COPCs for risk evaluation 

• Ingestion-based (food web) COPCs were based on a comparison of mean and 95% UCL exposure doses with 
ingestion TRVs based on the NOAEL, MATC, and LOAEL. An exceedance of the MATC was generally considered 
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an unacceptable effect at Step 3A, although chemicals that exceed the MATC, but not the LOAEL, were 
discussed for possible risk management considerations. 

For Step 3A, the following additional factors were also considered, as appropriate: 

• Frequency of Detection. Frequency of detection was used as a line of evidence in Step 3A but was not used as 
the sole basis for eliminating a chemical from further evaluation. Chemicals that are detected in less than 
5 percent of the samples in a medium were generally eliminated as COPCs in that medium if at least 20 
samples were available (EPA, 1989). It is unlikely that infrequently detected chemicals represent an 
unacceptable risk to receptors at the population level, because of limited spatial exposure. However, the 
magnitude of any ESV exceedances was also considered concurrently with frequency of detection to ensure 
that “hot spot” areas were not eliminated from consideration based on this screening criterion. 

• UXO 16.1 Background Concentrations. Background concentrations from the UXO 16.1 background samples 
were also considered in the reevaluation for sediment. The background evaluation consisted of a direct 
comparison of site sediment concentrations to background threshold values (BTVs) developed separately for 
inorganics in sand habitat and seagrass habitat (Table 19). BTVs were calculated as the 95 percent upper 
tolerance limit (UTL) with 95 percent coverage (known as UTL95-95). 

1.5.3 Aquatic Habitat – UXO 16.1 
Sediment samples associated with UXO 16.1 are compared with ESVs and BTVs, and sediment samples are used to 
calculate food web exposures. 

Comparison with Sediment ESVs 
Maximum, arithmetic mean, and 95% UCL of the arithmetic mean sediment concentrations associated with the 
UXO 16.1 are compared with marine sediment ESVs in Table 20. Table 20 also contains a comparison against BTVs 
for constituents that exceeded sediment ESVs in at least one sample. 

SERA (Step 2) 

Maximum sediment concentrations are compared to sediment ESVs in Table 20. Table 21 identifies the 
exceedances of ESVs (and BTVs) for each sediment sample. Two metals (antimony and arsenic) had HQs that 
equaled or exceeded 1 based on maximum detected concentrations (Tables 20 and 21). Thallium was detected 
but a sediment ESV was not available. These three metals were identified as Step 2 COPCs. Five explosives were 
not detected but maximum detection limits exceeded ESVs. These five chemicals were also identified as Step 2 
COPCs. 

BERA (Step 3A) 

Mean and 95% UCL sediment concentrations are compared to ESVs and BTVs in Table 20. Antimony and arsenic 
HQs were less than 1 based on mean and 95% UCL concentrations. Arsenic slightly exceeded the BTV in only 1 of 
21 samples (ratio of 1.4). Therefore, antimony and arsenic were not evaluated further in the BERA. Thallium did 
not have an ESV; however, concentrations exceeded the BTV (which was only available for seagrass habitat) in 3 
samples. Thus, thallium was retained as a Step 3A COPC for further risk evaluation. 

Five explosives (1,3-dinitrobenzene, 2-amino-4,6-dinitrotoluene, 4-amino-2,6-dinitrotoluene, nitrobenzene, and 
tetryl) were not detected but mean detection limits exceeded ESVs. These chemicals were not identified as 
Step 3A COPCs for further risk evaluation but are evaluated in the uncertainty section. 

Food Web Exposures 
Food web exposures were evaluated for UXO 16.1 based on surface sediment concentrations. 

SERA (Step 2) 

HQs based on maximum exposure doses for each upper trophic level aquatic receptor are listed in Table 22 
(calculations are shown in Attachment 2). Based on a comparison to NOAELs, no metals had HQs that equaled or 
exceeded 1 for any receptor. 
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1.5.4 Risk Evaluation 
In this section, the various lines of evidence discussed in the previous section are integrated in order to evaluate 
the potential for unacceptable risks. 

Eight assessment endpoints were developed for the marine aquatic habitat at UXO 16.1. Aquatic receptor groups 
included aquatic plants, benthic invertebrates, fish, reptiles, birds, and mammals. Lines of evidence for aquatic 
habitats included: (1) comparison of sediment concentrations with ESVs; (2) comparison of modeled dietary doses 
with ingestion toxicity reference values (TRVs); and (3) comparison of site sediment concentrations with 
background concentrations and other lines of evidence, as appropriate. 

Thallium was identified as a Step 3A COPC because there was no ESV available, and it was detected above the BTV 
(for seagrass habitat). A thallium BTV could not be calculated for sand habitat because of its low detection 
frequency; however, for seagrass habitat the BTV of 0.045 mg/kg was exceeded in 3 site samples but at low ratios, 
ranging from 1.04 to 1.18. In addition, the range of thallium detections (sand and seagrass habitats combined) in 
UXO 16.1 was 0.029 to 0.082 mg/kg, which is comparable to the background range of 0.031 to 0.096 mg/kg. 
Therefore, thallium in site sediment is very comparable to background conditions and is not considered to be a 
COPC. 

The Step 2 food web evaluation did not identify any COPCs. 

In conclusion, no unacceptable risks were identified for aquatic receptors associated with UXO 16.1. 

1.5.5 Risk Summary and Conclusions 
No COCs were identified for surface sediments in UXO 16.1. Thus, risks to ecological receptors are considered 
acceptable under current site conditions for sediment exposure pathways. 

1.6 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 on incomplete information. In addition, the use of various 
models (e.g., uptake and food web exposures) carries with it some associated uncertainty as to how well the 
model reflects actual conditions. Since conservative assumptions were generally used in the exposure and effects 
assessments, these uncertainties are more likely to result in an overestimation rather than an underestimation of 
the likelihood and magnitude of risks to ecological receptors. The uncertainties in this ERA are mainly attributable 
to the following factors: 

• Reporting Limits – Reporting limits for some undetected analytes exceeded applicable ESVs. Table 23 
summarizes these constituents and reports both the ratio of the minimum and maximum reporting limits to 
the ESV as well as the ratio of the mean value (calculated using one-half of the reporting limit for each 
sample) to the ESV. Because these constituents 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 ESVs. The magnitude of the ratios can be used to qualitatively evaluate the magnitude of the 
associated uncertainty (e.g., there is more uncertainty in terms of the potential for risk for a ratio of 100 
relative to a ratio of 10). There were only five chemicals whose mean ratio exceeded 1 and all of the ratios 
were less than 5. 

In some instances, undetected analytes lacked ESVs and were therefore not identified as Step 2 COPCs. This 
situation occurred with five explosives and two metals. Neither of the metals (beryllium, hexavalent 
chromium) were detected in background samples, and detection limits for site and background samples were 
similar. Because these constituents are not known to be present on the site, and the lack of ESVs precluded an 
evaluation of potential risk associated with reporting limits, there is some uncertainty regarding potential 
exposure and risk. 

In summary, there were no chemicals with high mean ratios, suggesting that the associated uncertainties are 
low. In addition, there were no ESVs for some undetected analytes; therefore, potential risk could not be 
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evaluated. Because standard analytical methods were used and the sample reporting limits were not elevated 
relative to the method reporting limits for the vast majority of samples and analytes, these uncertainties are 
considered acceptable and are unlikely to impact the conclusions of the ERA. 

• Duplicate Analyses – When evaluating samples with field duplicates, the value used in the ERA was always the 
detection when one result was a detection and the duplicate was a non-detection, regardless of whether or 
not the non-detected value was higher. In these cases, the use of the detection has less uncertainty since it 
represents an actual measured value (versus an upper limit bound) and the two samples will have identical or 
similar reporting limits. 

• Selection of COPCs – Chemicals without available ESVs for a medium were not retained as COPCs for risk 
evaluation unless they were detected (see previous discussion). This uncertainty is unlikely to impact the 
conclusions of the ERA since these chemicals are not known to be present on the site. 

• Ingestion TRVs – 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 non-wildlife 
species. This is a typical limitation and extrapolation for ERAs 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. It is difficult to predict if these extrapolations would result in 
overestimating or underestimating potential risks. 

The evaluation of risk to marine sea turtle receptors included the use of avian TRVs. Toxicity information for 
reptiles is limited. Avian TRVs were selected as more representative of reptiles, as compared with mammalian 
TRVs. This represents an uncertainty in the ERA because sea turtles may be more or less sensitive to chemical 
exposures relative to avian receptors. However, most detected metals in sediment were below BTVs, and 
explosives were not detected in any samples, suggesting that the avian TRV extrapolation had no direct 
impact on the conclusions reached for the sea turtle exposure pathways.  

A second uncertainty related to the derivation of ingestion TRVs applies to metals. Most of the toxicological 
studies on which the ingestion TRVs for metals were based used forms of the metal (such as salts) that have 
high water solubility and high bioavailability to receptors. Because 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 but not to the extent that it would unduly 
impact the conclusions of the ERA. 

A third source of uncertainty related to the derivation of ingestion-based TRVs applies to selenium. The 
ingestion-based TRV used for this metal for some of the receptors was based on the organometallic 
(methylated) form. TRVs for inorganic forms tend to be substantially higher. Given that the inorganic form 
likely contributes significantly to total selenium, use of the TRV based on the organometallic form tends to 
make the TRV for this metal extremely conservative and likely overestimates potential risk. 

• Chemical Mixtures – Information on the toxicological effects of chemical interactions is generally lacking for 
ecological receptors, which required (as is standard for ERAs) that the chemicals be evaluated on a 
compound-by-compound basis during the comparison to ESVs. This could result in an underestimation of risk 
(if there are additive or synergistic effects among chemicals) or an overestimation of risks (if there are 
antagonistic effects among chemicals). 

• ESV Protectiveness – Sediment ESVs were considered to be protective of all lower trophic level aquatic 
receptors groups evaluated (including plants and fish); however, these ESVs were typically based primarily on 
data from benthic invertebrates. This could result in an overestimation of risk to fish which typically occupy 
the overlying water column. For rooted aquatic plants such as seagrass or macroalgal species, risk may be 
over- or under-estimated based on relative bioavailability in porewater or overlying water. 
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• Food Web Exposure Modeling – Chemical concentrations in aquatic food items (benthic invertebrates, fish, 
aquatic plants) were modeled from measured sediment concentrations and were not directly measured in 
tissue samples collected to specifically evaluate ecological risk. 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 reasonable (Step 3A) 
estimate of potential food web exposure concentrations. 

Another source of uncertainty is the use of default assumptions for exposure parameters such as BAFs. 
Although 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 one. This is a conservative assumption since a significant percentage 
of each upper trophic level receptor species’ time could be spent foraging off-site in unimpacted areas or in 
areas where chemical concentrations are expected to be significantly lower. 

• 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 on 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 
daily doses. Given the mobility of the upper trophic level receptor species used in the ERA, the use of 
maximum chemical concentrations (rather than mean concentrations) in the SERA to estimate the exposure 
via food webs is very conservative. 

• Comparisons to Background Threshold Values – Background concentrations were used to judge the site-
relatedness of individual chemicals. If site concentrations were less than BTVs, it was assumed that the 
concentrations were not related to known site-related source areas. There exists the possibility that 
concentrations below BTVs were indeed site-related, rendering the assumption false. However, the potential 
impact of this possibility is minimal since chemicals at concentrations consistent with background should 
exhibit no different ecological effects than commonly occurring in areas not affected by releases, regardless of 
their source. 
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Table 1
Sediment Physical Parameters ‐ UXO 16.1 and Background
UXO 16.1 Remedial Investigation Report
Former NASD, Vieques, Puerto Rico

StationID SampleID Sample Date Redox 
(mV) pH (SU) Total Organic 

Carbon (MG/KG)
SEM/AVS 

Ratio
Gravel 

(%)
Sand 
(%)

Silt/Clay 
(%) General Habitat Type Detailed Habitat Description

VW-UXO16-SDSW01 VW-UXO16-SD01-000H 7/18/2016 -10.2 8.40 7,000 0.03 0.0 97.1 2.9 Sand Patchy (10 to <50% cover) macroalgae (Halilmeda  spp.) and patchy (10 to <30 % cover) seagrass (Halodule wrightii )
VW-UXO16-SDSW02 VW-UXO16-SD02-000H 7/20/2016 -69.3 8.13 10,000 0.01 0.9 70.0 29.1 Sand Colonized pavement with sand channels. Sampled in sand channel immediately adjacent to pavement.
VW-UXO16-SDSW03 VW-UXO16-SD03-000H 7/18/2016 30.3 8.41 3,700 0.24 0.0 91.0 9.0 Sand Bare sand sampled. Nearby patchy (10 to <30 % cover) seagrass (Halodule wrightii ) which quickly grades to 100% cover Thalassia testudinum 
VW-UXO16-SDSW04 VW-UXO16-SD04-000H 7/16/2016 -47.6 8.54 9,600 0.01 4.9 69.5 25.6 Sand Bare sand sampled. At edge of mixed bed of macroalgae and seagrass (Thalassia testudinum ), >90% cover. Contacted hard bottom below about 4 inches.
VW-UXO16-SDSW05 VW-UXO16-SD05-000H 7/16/2016 -0.9 8.10 16,000 0.02 5.2 62.4 32.4 Seagrass 100% cover seagrass bed. Mix of Thalassia testudinum  and Syringodium filiforme
VW-UXO16-SDSW06 VW-UXO16-SD06-000H 7/16/2016 21.1 8.38 1,300 0.12 0.0 88.6 11.4 Sand Bare sand. Near beach.
VW-UXO16-SDSW07 VW-UXO16-SD07-000H 7/20/2016 220 8.57 180 U 0.12 12.6 83.3 4.1 Sand Bare sand. Near beach. Abundant dislodged sargassum clumps shifting over sediment surface in area.

VW-UXO16-SDSW08 VW-UXO16-SD08-000H 7/19/2016 11.1 8.59 5,700 1.13 9.5 84.6 5.9 Sand Colonized pavement area. Sample collected from small depression (~ 2 feet diameter) containing coarse sand and coral rubble. Sediment averages 3 inches deep. General area contains 
no sediment, just solid carbonate rock colonized by various macroalgae, hard corals, and gorgonians.

VW-UXO16-SDSW09 VW-UXO16-SD09-000H 7/19/2016 -64.9 8.09 9,000 0.02 2.9 61.0 36.1 Sand Macroalgae (~90% cover), predominantly Halimeda  spp. Refusal at 3 inches.

VW-UXO16-SDSW10 VW-UXO16-SD10-000H 7/16/2016 30.2 8.54 3,500 0.10 1.0 92.3 6.7 Sand Colonized pavement area. Sample collected from depression about 2 x 4 feet, surrounded by exposed hard bottom. Sediment averages 4 inches deep in center. General area contains no 
sediment, just solid carbonate rock colonized by various macroalgae and soft corals

VW-UXO16-SDSW11 VW-UXO16-SD11-000H 7/19/2016 15.4 8.51 7,500 0.27 0.0 96.7 3.3 Sand Bare sand.
VW-UXO16-SDSW12 VW-UXO16-SD12-000H 7/20/2016 13.9 8.64 180 U 0.86 2.0 94.4 3.6 Sand Sand area within edge of aggregate patch reef area. Colonized rocks containing diverse hard and soft corals.
VW-UXO16-SDSW13 VW-UXO16-SD13-000H 7/19/2016 0.2 8.15 8,100 0.03 0.6 83.3 16.1 Seagrass 100% cover seagrass bed. Mix of Thalassia testudinum  and Syringodium filiforme

VW-UXO16-SDSW14 VW-UXO16-SD14-000H 7/18/2016 27.2 8.45 5,900 0.76 0.7 97.9 1.4 Sand Colonized pavement area. Sample collected from shallow depression about 2 x 2 feet, surrounded by exposed hard bottom. Sediment averages 4 inches deep in center. General area 
contains no sediment, just solid carbonate rock colonized by patchy macroalgae and soft corals

VW-UXO16-SDSW15 VW-UXO16-SD15-000H 7/18/2016 -55.9 8.32 7,400 0.01 0.0 95.2 4.8 Sand Sand area, located at transition between nearshore rock/boulder zone and offshore dense seagrass. Target station was further inshore where no sediment was present in the rock/boulder 
zone, therefore moved offshore to the nearest sediment location.

VW-UXO16-SDSW16 VW-UXO16-SD16-000H 7/19/2016 -1.6 8.21 8,400 0.02 0.8 78.2 21.0 Seagrass 100% cover seagrass bed. Mix of Thalassia testudinum  and Syringodium filiforme
VW-UXO16-SDSW17 VW-UXO16-SD17-000H 7/20/2016 -20.3 8.53 190 U 0.14 0.6 96.6 2.8 Sand Bare sand. Near beach.
VW-UXO16-SDSW18 VW-UXO16-SD18-000H 7/16/2016 -41.9 8.41 15,000 0.01 0.0 52.5 47.5 Sand Bare sand, but at immediate edge of patchy seagrass (Syringodium filiforme ), about 90% coverage
VW-UXO16-SDSW19 VW-UXO16-SD19-000H 7/20/2016 -11.2 8.35 190 U 0.004 1.8 94.3 3.9 Seagrass 100% cover seagrass bed. Predominantly Thalassia testudinum  with small mix of Syringodium filiforme . Immediately adjacent to shallow rock/boulder ledge.
VW-UXO16-SDSW20 VW-UXO16-SD20-000H 7/18/2016 13.3 8.16 11,000 0.02 1.0 91.6 7.4 Seagrass 100% cover seagrass bed. Predominantly Syringodium filiforme  with mix of Thalassia testudinum .
VW-UXO16-SDSW21 VW-UXO16-SD21-000H 7/16/2016 50 8.53 3,200 0.55 1.6 94.8 3.6 Sand Rock/boulder zone along shoreline. Sediment collected from shallow sand pocket within the rocky area. 

Average 6.8 8.44 5,567 0.27 2.3 85.3 12.4 Sand
Average -0.04 8.19 8,719 0.02 1.9 82.0 16.2 Seagrass
Average 5.2 8.38 6,318 0.21 2.2 84.5 13.3 Sand and Seagrass

Background
VW-UXO16-SDSW22 VW-UXO16-SD22-000H 7/21/2016 31.6 8.51 6,000 NS 0.0 98.3 1.7 Sand Bare sand
VW-UXO16-SDSW23 VW-UXO16-SD23-000H 7/21/2016 10 8.69 2,500 NS 17.4 81.6 1.0 Sand Bare sand, at edge of sparsely colonized rock/boulder area; some seagrass (Thalassia testudinum ) nearby
VW-UXO16-SDSW24 VW-UXO16-SD24-000H 7/21/2016 9.8 8.59 3,600 NS 8.8 88.6 2.7 Sand Bare sand
VW-UXO16-SDSW25 VW-UXO16-SD25-000H 7/21/2016 2.7 8.31 780 NS 20.0 71.8 8.2 Sand Bare sand
VW-UXO16-SDSW26 VW-UXO16-SD26-000H 7/21/2016 27.3 8.43 200 U NS 0.0 99.3 0.7 Sand Bare sand, in sand channel along edge of aggregate reef.
VW-UXO16-SDSW27 VW-UXO16-SD27-000H 7/21/2016 30.9 8.42 190 U NS 0.0 99.3 0.7 Sand Bare sand, in sand channel along edge of aggregate reef.
VW-UXO16-SDSW28 VW-UXO16-SD28-000H 7/21/2016 14.9 8.45 190 U NS 0.7 89.6 9.8 Sand Bare sand, along edge of sparsely colonized pavement
VW-UXO16-SDSW29 VW-UXO16-SD29-000H 7/21/2016 14.2 8.55 11,000 NS 0.0 98.1 1.9 Sand Bare sand, along edge of sparsely colonized pavement
VW-UXO16-SDSW30 VW-UXO16-SD30-000H 7/21/2016 -2.1 8.28 16,000 NS 3.4 89.7 6.9 Seagrass 100% cover seagrass bed. Predominantly Thalassia testudinum  with mix of Syringodium filiforme .
VW-UXO16-SDSW31 VW-UXO16-SD31-000H 7/21/2016 12.4 8.13 9,600 NS 1.7 91.5 6.8 Seagrass 100% cover seagrass bed. Predominantly Thalassia testudinum  with mix of Syringodium filiforme .
VW-UXO16-SDSW32 VW-UXO16-SD32-000H 7/21/2016 4.2 8.16 7,800 NS 0.0 89.2 10.8 Seagrass 100% cover seagrass bed. Predominantly Thalassia testudinum  with mix of Syringodium filiforme .
VW-UXO16-SDSW33 VW-UXO16-SD33-000H 7/21/2016 -25.7 8.15 19,000 NS 0.0 85.2 14.8 Seagrass 100% cover seagrass bed. Predominantly Syringodium filiforme , about 100 %.
VW-UXO16-SDSW34 VW-UXO16-SD34-000H 7/21/2016 -28.6 8.21 9,600 NS 4.8 89.9 5.3 Seagrass 100% cover seagrass bed. Predominantly Halodule wrightii  with some Thalassia testudinum . Adjacent and shallow underlying pavement.
VW-UXO16-SDSW35 VW-UXO16-SD35-000H 7/21/2016 -42.9 8.33 800 NS 4.8 90.4 4.8 Seagrass 100% cover seagrass bed. Mix of Halodule wrightii  and Thalassia testudinum .  Adjacent and shallow underlying pavement.
VW-UXO16-SDSW36 VW-UXO16-SD36-000H 7/21/2016 12.1 8.40 5,200 NS 2.7 94.0 3.3 Seagrass 100% cover seagrass bed. Predominantly Thalassia testudinum . Adjacent and shallow underlying pavement.
VW-UXO16-SDSW37 VW-UXO16-SD37-000H 7/21/2016 13.6 8.16 3,400 NS 0.0 92.2 7.8 Seagrass 100% cover seagrass bed. Predominantly very short growing Thalassia testudinum . Adjacent and shallow underlying pavement.

Average 17.7 8.49 3,021 -- 5.9 90.8 3.3 Sand
Average -7.1 8.23 8,925 -- 2.2 90.3 7.6 Seagrass
Average 5.3 8.36 5,973 -- 4.0 90.5 5.5 Sand and Seagrass

NS - Not Sampled
mg/kg - milligram per kilogram
SU - standard units
mV - millivolts
SEM/AVS - simultaneously extracted metals / acid volatile sulfide

UXO 16.1
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Table 2
Animals and Plants Observed at UXO 16.1
UXO 16.1 Remedial Investigation Report
Former NASD, Vieques, Puerto Rico

Common Name Scientific Name
Mammals

West Indian manatee Trichechus manatus
Bottlenose dolphin Tursiops truncatus

Birds
Brown pelican Pelecanus occidentalis
Royal tern Thalasseus maximus
Magnificent frigatebird Fregata magnificens
Brown booby Sula leucogaster

Reptiles
Green sea turtle Chelonia mydas

Fish
 Seargent Major   Abudefduf saxatilis 
 Ocean Surgeon   Acanthurus bahianus 
 Doctorfish   Acanthurus chirurgus 
 Blue Tang   Acanthurus coeruleus 
 Spotted Eagle Ray   Aetobatus narinari 
 Porkfish   Anisotremus virginicus 
 Trumpetfish   Aulostomus maculatus 
 Spanish Hogfish   Bodianus rufus 
 Blue Runner   Caranx crysos 
 Bar Jack   Caranx ruber 
 Foureye Butterflyfish   Chaetodon capistratus 
 Banded Butterflyfish   Chaetodon striatus 
 Blue Chromis   Chromis cyanea 
 Southern Stingray   Dasyatis americana 
 Jackknife Fish   Equetus lanceolatus 
 Spotted Moray   Gymnothorax moringa 
 French Grunt   Haemulon flavolineatum 
 Bluestripped Grunt   Haemulon sciurus 
 Yellowhead Wrasse   Halichoeres garnoti 
 Queen Angelfish   Holacanthus ciliaris 
 Squirrelfish   Holocentrus adscensionis 
 Bermuda Chub   Kyphosus sectatrix/incisor 
 Hogfish   Lachnolaimus maximus 
 Smooth Trunkfish   Lactophrys triqueter 
 Schoolmaster   Lutjanus apodus 
 Gray Snapper   Lutjanus griseus 
 Yellowtail Damselfish   Microspathodon chrysurus 
 Mullet   Mugilidae 
 Yellowtail Goatfish   Mulloidichthys martinicus 
 Yellowtail Snapper   Ocyurus chrysurus 
 Redlip Blenny   Ophioblennius atlanticus 
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Table 2
Animals and Plants Observed at UXO 16.1
UXO 16.1 Remedial Investigation Report
Former NASD, Vieques, Puerto Rico

Common Name Scientific Name
 Gray Angelfish   Pomacanthus arcuatus 
 French Agelfish   Pomacanthus paru 
 Midnight Parrotfish   Scarus coelestinus 
 Blue Parrotfish   Scarus coeruleus 
 Rainbow Parrotfish   Scarus guacamaia 
 Stripped Parrotfish   Scarus iserti 
 Princess Parrotfish   Scarus taeniopterus 
 Queen Parrotfish   Scarus vetula 
 Cero Mackerel   Scomberomoru regalis 
 Stoplight Parrotfish   Sparisoma viride 
 Great Barracuda   Sphyraena barracuda 
 Dusky Damselfish   Stegastes adustus 
 Beaugregory   Stegastes leucostictus 
 Sand Diver   Synodus intermedius 
 Bluehead Wrasse   Thalassoma bifasciatum 
Anchovies  Engraulidadae 

Hard Coral
 Staghorn coral   Acropora cervicornis 
 Elkhorn coral   Acropora palmata 
 Lettuce coral   Agaricia sp.
 Boulder brain coral   Colpophyllia natans 
 Pillar coral   Dendrogyra cylindrus 
 Knobby brain coral   Pseudodiploria clivosa 
 Symmetrical brain coral   Pseudodiploria strigosa 
 Smooth flower coral   Eusmilia fastigiata 
 Fire coral   Millepora alcicornis 
 Blade fire coral   Millepora complanata 
 Boulder star coral   Orbicella annularis 
 Great star coral   Montastrea cavernosa 
 Mountainous star coral  Orbicella faveolata 
 Mustard hill coral   Porites astreoides 
 Finger coral   Porites porties 
 Massive starlet coral   Siderastrea siderea

Soft Coral
Corky sea finger Briareum asbestinum
Encrusting gorgonian Erythropodium caribaeorum
Tournefort's Eunicea Eunicea tourneforti
Venus sea fan Gorgonia flabellum
Common sea fan Gorgonia ventalina
White encrusting zooanthid Palythoa caribbaeorum
Bent sea rod Plexaura flexuosa
Slit‐pore sea rods Plexaurella spp.
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Table 2
Animals and Plants Observed at UXO 16.1
UXO 16.1 Remedial Investigation Report
Former NASD, Vieques, Puerto Rico

Common Name Scientific Name
Sea plumes Pseudopterogorgia spp.

Macroalgae
Branching calcified algae  Amphiroa sp. 
Soft fan alga  Avrainvillea nigricans 
Forked sea tumbleweed  Dictyota sp. 
Disk algae  Halimeda spp.
Red coraline algae  Jania sp. 
Leathery lobeweeds  Lobophora spp. 
Petticoat algae  Padina sp. 
Merman's shaving brush  Penicillus spp. 
Gulfweed  Sargassum sp.
Hard fan alga  Udotea flabellum 
Smooth bubble algae  Valonia ventricosa 

Plants
Turtle grass Thalassia testudinum
Manatee grass Syringodium filiforme
Paddle grass Halophila decipiens
Shoalgrass Halodule wrightii
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Table 3
Federally Listed Species Occurring or Potentially Occurring at UXO 16.1
UXO 16.1 Remedial Investigation Report
Former NASD, Vieques, Puerto Rico

Scientific Name (Common Name) Federal Status

Corals

Staghorn coral (Acropora cervicornis) Threatened

Elkhorn coral (Acropora palmata) Threatened

Pillar coral (Dendrogyra cylindrus) Threatened

Lobed star coral (Orbicella annularis) Threatened

Mountainous star coral (Orbicella faveolata) Threatened

Boulder star coral (Orbicella franksi) Threatened

Rough cactus coral (Mycetophyllia ferox) Threatened

Reptiles and Amphibians

Chelonia mydas  (Green sea turtle) Threatened

Dermochelys coriacea  (Leatherback sea turtle) Endangered

Eretmochelys imbricata  (Hawksbill sea turtle) Endangered

Caretta caretta  (Loggerhead sea turtle) Threatened

Mammals

Trichechus manatus  (West Indian manatee) Endangered

Physeter macrocephalus  (Sperm whale) Endangered

Megaptera novaeangliae  (Humpback whale) Endangered
Source: Vieques Integrated Natural Resource Plan, Plan Years 2003 ‐ 2012 (Geo‐Marine, 2003)

Page 1 of 1



Table 4
Samples Used in the Ecological Risk Assessment
UXO 16.1 Remedial Investigation Report
Former NASD, Vieques, Puerto Rico

Station ID Sample ID Date Sampled Depth Range 
(inches)

VW‐UXO16‐SD01 VW‐UXO16‐SD01‐000H 7/18/2016 0 ‐ 6
VW‐UXO16‐SD01 VW‐UXO16‐SD01P‐000H 7/18/2016 0 ‐ 6
VW‐UXO16‐SD02 VW‐UXO16‐SD02‐000H 7/20/2016 0 ‐ 6
VW‐UXO16‐SD03 VW‐UXO16‐SD03‐000H 7/18/2016 0 ‐ 6
VW‐UXO16‐SD04 VW‐UXO16‐SD04‐000H 7/16/2016 0 ‐ 4
VW‐UXO16‐SD05 VW‐UXO16‐SD05‐000H 7/16/2016 0 ‐ 6
VW‐UXO16‐SD06 VW‐UXO16‐SD06‐000H 7/16/2016 0 ‐ 6
VW‐UXO16‐SD07 VW‐UXO16‐SD07‐000H 7/20/2016 0 ‐ 6
VW‐UXO16‐SD08 VW‐UXO16‐SD08‐000H 7/19/2016 0 ‐ 4
VW‐UXO16‐SD09 VW‐UXO16‐SD09‐000H 7/19/2016 0 ‐ 3
VW‐UXO16‐SD10 VW‐UXO16‐SD10‐000H 7/16/2016 0 ‐ 4
VW‐UXO16‐SD10 VW‐UXO16‐SD10P‐000H 7/16/2016 0 ‐ 4
VW‐UXO16‐SD11 VW‐UXO16‐SD11‐000H 7/19/2016 0 ‐ 6
VW‐UXO16‐SD12 VW‐UXO16‐SD12‐000H 7/20/2016 0 ‐ 6
VW‐UXO16‐SD13 VW‐UXO16‐SD13‐000H 7/19/2016 0 ‐ 6
VW‐UXO16‐SD14 VW‐UXO16‐SD14‐000H 7/18/2016 0 ‐ 4
VW‐UXO16‐SD15 VW‐UXO16‐SD15‐000H 7/18/2016 0 ‐ 6
VW‐UXO16‐SD16 VW‐UXO16‐SD16‐000H 7/19/2016 0 ‐ 6
VW‐UXO16‐SD17 VW‐UXO16‐SD17‐000H 7/20/2016 0 ‐ 6
VW‐UXO16‐SD18 VW‐UXO16‐SD18‐000H 7/16/2016 0 ‐ 6
VW‐UXO16‐SD19 VW‐UXO16‐SD19‐000H 7/20/2016 0 ‐ 6
VW‐UXO16‐SD20 VW‐UXO16‐SD20‐000H 7/18/2016 0 ‐ 6
VW‐UXO16‐SD20 VW‐UXO16‐SD20P‐000H 7/18/2016 0 ‐ 6
VW‐UXO16‐SD21 VW‐UXO16‐SD21‐000H 7/16/2016 0 ‐ 3

Background
VW‐UXO16‐SD22 VW‐UXO16‐SD22‐0716 7/21/2016 0 ‐ 6
VW‐UXO16‐SD22 VW‐UXO16‐SD22P‐0716 7/21/2016 0 ‐ 6
VW‐UXO16‐SD23 VW‐UXO16‐SD23‐0716 7/21/2016 0 ‐ 6
VW‐UXO16‐SD24 VW‐UXO16‐SD24‐0716 7/21/2016 0 ‐ 6
VW‐UXO16‐SD25 VW‐UXO16‐SD25‐0716 7/21/2016 0 ‐ 6
VW‐UXO16‐SD26 VW‐UXO16‐SD26‐0716 7/21/2016 0 ‐ 6
VW‐UXO16‐SD27 VW‐UXO16‐SD27‐0716 7/21/2016 0 ‐ 6
VW‐UXO16‐SD28 VW‐UXO16‐SD28‐0716 7/21/2016 0 ‐ 6
VW‐UXO16‐SD29 VW‐UXO16‐SD29‐0716 7/21/2016 0 ‐ 6
VW‐UXO16‐SD30 VW‐UXO16‐SD30‐0716 7/21/2016 0 ‐ 6
VW‐UXO16‐SD31 VW‐UXO16‐SD31‐0716 7/21/2016 0 ‐ 6
VW‐UXO16‐SD32 VW‐UXO16‐SD32‐0716 7/21/2016 0 ‐ 6
VW‐UXO16‐SD32 VW‐UXO16‐SD32P‐0716 7/21/2016 0 ‐ 6
VW‐UXO16‐SD33 VW‐UXO16‐SD33‐0716 7/21/2016 0 ‐ 6
VW‐UXO16‐SD34 VW‐UXO16‐SD34‐0716 7/21/2016 0 ‐ 3
VW‐UXO16‐SD35 VW‐UXO16‐SD35‐0716 7/21/2016 0 ‐ 4
VW‐UXO16‐SD36 VW‐UXO16‐SD36‐0716 7/21/2016 0 ‐ 4
VW‐UXO16‐SD37 VW‐UXO16‐SD37‐0716 7/21/2016 0 ‐ 3

Shaded cells indicate field duplicates

UXO 16.1
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UXO 16.1 Remedial Investigation Report
Former NASD, Vieques, Puerto Rico

Assessment Endpoint Risk Hypothesis Measurement Endpoint Receptor

Survival, growth, and reproduction 
of benthic invertebrate 
communities

Are site‐related chemical concentrations in surface 
sediment sufficient to adversely effect benthic invertebrate 
communities?

Comparison of chemical concentrations in sediment 
with medium‐specific screening values

Benthic invertebrates

Survival, growth, and reproduction 
of aquatic plant communities

Are site‐related chemical concentrations in surface 
sediment sufficient to adversely affect aquatic plant 
communities?

Comparison of chemical concentrations in sediment 
with medium‐specific screening values

Aquatic plants

Survival, growth, and reproduction 
of fish communities

Are site‐related chemical concentrations in surface 
sediment sufficient to adversely effect fish communities?

Comparison of chemical concentrations in sediment 
with medium‐specific screening values

Fish

Survival, growth, and reproduction 
of avian aquatic piscivore 
populations

Are site‐related chemical concentrations in surface 
sediment sufficient to cause adverse effects (on growth, 
survival, or reproduction) to avian receptor populations that 
may consume fish from the site?

Comparison of modeled dietary intakes using surface 
sediment concentrations with literature‐based 
ingestion TRVs; ratios >1 based upon the NOAEL‐
LOAEL range indicate an effect

Brown pelican

Survival, growth, and reproduction 
of mammalian aquatic herbivore 
populations

Are site‐related chemical concentrations in surface 
sediment sufficient to cause adverse effects (on growth, 
survival, or reproduction) to mammalian receptor 
populations that may consume aquatic plants from the site?

Comparison of modeled dietary intakes using surface 
sediment concentrations with literature‐based 
ingestion TRVs; ratios >1 based upon the NOAEL‐
LOAEL range indicate an effect

West Indian manatee

Survival, growth, and reproduction 
of mammalian aquatic piscivore 
populations

Are site‐related chemical concentrations in surface 
sediment sufficient to cause adverse effects (on growth, 
survival, or reproduction) to mammalian receptor 
populations that may consume fish from the site?

Comparison of modeled dietary intakes using surface 
sediment concentrations with literature‐based 
ingestion TRVs; ratios >1 based upon the NOAEL‐
LOAEL range indicate an effect

Bottlenose dolphin

Survival, growth, and reproduction 
of reptilian aquatic invertivore 
populations

Are site‐related chemical concentrations in surface 
sediment sufficient to cause adverse effects (on growth, 
survival, or reproduction) to reptilian receptor populations 
that may consume invertebrates from the site?

Comparison of modeled dietary intakes using surface 
sediment concentrations with literature‐based 
ingestion TRVs; ratios >1 based upon the NOAEL‐
LOAEL range indicate an effect

Hawksbill sea turtle

Survival, growth, and reproduction 
of reptilian aquatic herbivore 
populations

Are site‐related chemical concentrations in surface 
sediment sufficient to cause adverse effects (on growth, 
survival, or reproduction) to reptilian receptor populations 
that may aquatic vegetation from the site?

Comparison of modeled dietary intakes using surface 
sediment concentrations with literature‐based 
ingestion TRVs; ratios >1 based upon the NOAEL‐
LOAEL range indicate an effect

Green sea turtle

Table 5
Assessment Endpoints, Risk Hypotheses, and Measurement Endpoints

Aquatic Habitats
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TABLE 6
Bioaccumulative Chemicals List and Log Kow Values For Chemicals Relevant to UXO 16.1
UXO 16.1 Remedial Investigation Report
Former NASD, Vieques, Puerto Rico

Chemical Selected log Kow Reference

Arsenic ‐‐ ‐ ‐‐ ‐‐ ‐‐

Cadmium ‐‐ ‐ ‐‐ ‐‐ ‐‐

Chromium1 ‐‐ ‐ ‐‐ ‐‐ ‐‐

Copper ‐‐ ‐ ‐‐ ‐‐ ‐‐

Lead ‐‐ ‐ ‐‐ ‐‐ ‐‐

Nickel ‐‐ ‐ ‐‐ ‐‐ ‐‐

Selenium ‐‐ ‐ ‐‐ ‐‐ ‐‐

Silver ‐‐ ‐ ‐‐ ‐‐ ‐‐

Zinc ‐‐ ‐ ‐‐ ‐‐ ‐‐
1 Listed as chromium VI but applied to total chromium

Log Kow Range

Metals
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Table 7
Soil Bioaccumulation Factors For Plants (Dry Weight)
UXO 16.1 Remedial Investigation Report
Former NASD, Vieques, Puerto Rico

Value Basis Reference Value Basis Reference

Metals
Arsenic ‐‐ See Table 8 ‐‐ ‐‐ See Table 8 ‐‐

Cadmium ‐‐ See Table 8 ‐‐ ‐‐ See Table 8 ‐‐

Chromium 0.084 90th percentile

Bechtel Jacobs 
1998b 

(Table D‐1)

0.041 Median

Bechtel Jacobs 
1998b (Table D‐1); 

EPA 2007d 
(Table 6a)

Copper ‐‐ See Table 8 ‐‐ ‐‐ See Table 8 ‐‐

Lead ‐‐ See Table 8 ‐‐ ‐‐ See Table 8 ‐‐

Nickel ‐‐ See Table 8 ‐‐ ‐‐ See Table 8 ‐‐

Selenium ‐‐ See Table 8 ‐‐ ‐‐ See Table 8 ‐‐

Silver 0.037 90th percentile

Bechtel Jacobs 
1998b 

(Table D‐1)

0.014 Median

Bechtel Jacobs 
1998b (Table D‐1); 

EPA 2007d 
(Table 6a)

Zinc ‐‐ See Table 8 ‐‐ ‐‐ See Table 8 ‐‐

Chemical Screening Baseline
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TABLE 8
Bioaccumulation Factor Models (Dry Weight)
UXO 16.1 Remedial Investigation Report
Former NASD, Vieques, Puerto Rico

Chemical Plants1 Reference Benthic Invertebrates2 Reference
Metals

Arsenic Cp = e
(‐1.992 + 0.564(ln Cs)) Bechtel Jacobs 1998a 

(Table 7)
Ci = 10

(‐0.292 + 0.754(log Csd)) Bechtel Jacobs 1998b 
(Table 3 ‐ All)

Cadmium Cp = e
(‐0.476 + 0.546(ln Cs))

Bechtel Jacobs 1998a 
(Table 7); EPA 2007d 

(Table 4a)

Ci = 10(‐0.314 + 0.513(log Csd)) Bechtel Jacobs 1998b 
(Table 3 ‐ Dep)

Chromium ‐‐ ‐‐ Ci = 10
(0.2092 + 0.365(log Csd)) Bechtel Jacobs 1998a 

(Table 3 ‐ All)

Copper Cp = e
(0.669 + 0.394(ln Cs))

Bechtel Jacobs 1998b 
(Table 7); EPA 2007d 

(Table 4a)

‐‐ ‐‐

Lead Cp = e
(‐1.328 + 0.561(ln Cs))

Bechtel Jacobs 1998b 
(Table 7); EPA 2007d 

(Table 4a)

Ci = 10(‐0.515 + 0.653(log Csd)) Bechtel Jacobs 1998a 
(Table 3 ‐ Dep)

Nickel Cp = e
(‐2.224 + 0.748(ln Cs))

Bechtel Jacobs 1998b 
(Table 7); EPA 2007d 

(Table 4a)

Ci = 10(‐0.440 + 0.695(log Csd)) Bechtel Jacobs 1998a 
(Table 3 ‐ Dep)

Selenium Cp = e
(‐0.678 + 1.104(ln Cs))

Bechtel Jacobs 1998b 
(Table 7); EPA 2007d 

(Table 4a)

Ci = 10(0.239 + 0.359(log Csd)) CDWR 2006 
(hypersaline)

Zinc Cp = e
(1.575 + 0.555(ln Cs))

Bechtel Jacobs 1998b 
(Table 7); EPA 2007d 

(Table 4a)

Ci = 10(1.89 + 0.126(log Csd)) Bechtel Jacobs 1998a 
(Table 3 ‐ Dep)

1  Where Cp = Concentration in aboveground portion of plant (mg/kg dry wt) and Cs = Concentration in soil (mg/kg dry wt)
2  Where Ci = Concentration in benthic invertebrate (mg/kg dry wt) and Csd = Concentration in sediment (mg/kg dry wt)
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Table 9

UXO 16.1 Remedial Investigation Report
Former NASD, Vieques, Puerto Rico

BAF (dw)1 Type Principal Organisms Basis Reference
Metals
Arsenic ‐‐ ‐‐ ‐‐ See Table 8 ‐‐
Cadmium ‐‐ ‐‐ ‐‐ See Table 8 ‐‐
Chromium ‐‐ ‐‐ ‐‐ See Table 8 ‐‐

Copper 7.957 Fresh Invertebrate infauna 90th percentile
Bechtel Jacobs 1998a 

(Table 2 ‐ Dep)
Lead ‐‐ ‐‐ ‐‐ See Table 8 ‐‐
Nickel ‐‐ ‐‐ ‐‐ See Table 8 ‐‐
Selenium 1.000 ‐‐ ‐‐ Assumed ‐‐
Silver 0.180 Fresh Oligochaete Mean Hirsch 1998

Zinc ‐‐ ‐‐ ‐‐ See Table 8 ‐‐
1 Wet‐weight (ww) BSAFs are converted to dry‐weight (dw) using the following values:

Lipids (%): 1.48 bivalves 2.58 macroinvertebrates USACE 2010
TOC (%): 1.00 Assumed (default)

Percent solids: 0.21 EPA 1993a

BAF (dw)1 Type Principal Organisms Basis Reference
Metals
Arsenic ‐‐ ‐‐ ‐‐ See Table 8 ‐‐
Cadmium ‐‐ ‐‐ ‐‐ See Table 8 ‐‐
Chromium ‐‐ ‐‐ ‐‐ See Table 8 ‐‐

Copper 0.824 Fresh Invertebrate infauna Geometric mean
Bechtel Jacobs 1998a 

(Table 2 ‐ Dep)
Lead ‐‐ ‐‐ ‐‐ See Table 8 ‐‐
Nickel ‐‐ ‐‐ ‐‐ See Table 8 ‐‐
Selenium 1.000 ‐‐ ‐‐ Assumed ‐‐
Silver 0.180 Fresh Oligochaete Mean Hirsch 1998

Zinc ‐‐ ‐‐ ‐‐ See Table 8 ‐‐
1 Wet‐weight (ww) BSAFs are converted to dry‐weight (dw) using the following values:

Lipids (%): 1.48 bivalves 2.58 macroinvertebrates USACE 2010
TOC (%): 1.00 Assumed (default)

Percent solids: 0.21 EPA 1993a

Chemical

Chemical

Biota Sediment Accumulation Factors (Wet Weight) and 
Sediment Bioaccumulation Factors (Dry Weight) for Benthic Invertebrates
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Table 10

UXO 16.1 Remedial Investigation Report
Former NASD, Vieques, Puerto Rico

BAF (dw)1 Type Basis Reference

Metals

Arsenic 0.126 Fresh Mean Pascoe et al. 1996

Cadmium 0.220 Marine Median PTI 1995

Chromium 0.038 Fresh Mean Krantzberg and Boyd 1992

Copper 0.100 Fresh Mean Krantzberg and Boyd 1992

Lead 0.130 Marine Median PTI 1995

Nickel 1.00 ‐‐ Assumed ‐‐

Selenium 1.00 ‐‐ Assumed ‐‐

Silver 1.00 ‐‐ Assumed ‐‐

Zinc 1.30 Marine Median PTI 1995

1 Wet‐weight (ww) BSAFs are converted to dry‐weight (dw) using the following values:
Lipids (%): 6.00 EPA 1997c; USACE 2010

TOC (%): 1.00 Assumed (default)
Percent solids: 0.25 EPA 1993a

BAF (dw)1 Type Basis Reference

Metals

Arsenic 0.126 Fresh Mean Pascoe et al. 1996

Cadmium 0.220 Marine Median PTI 1995

Chromium 0.038 Fresh Mean Krantzberg and Boyd 1992

Copper 0.100 Fresh Mean Krantzberg and Boyd 1992

Lead 0.130 Marine Median PTI 1995

Nickel 1.00 ‐‐ Assumed ‐‐

Selenium 1.00 ‐‐ Assumed ‐‐

Silver 1.00 ‐‐ Assumed ‐‐

Zinc 1.30 Marine Median PTI 1995

1 Wet‐weight (ww) BSAFs are converted to dry‐weight (dw) using the following values:
Lipids (%): 6.00 EPA 1997c; USACE 2010

TOC (%): 1.00 Assumed (default)
Percent solids: 0.25 EPA 1993a

Chemical

Chemical

Biota Sediment Accumulation Factors (Wet Weight) and 
Sediment Bioaccumulation Factors (Dry Weight) for Fish
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Table 11
Exposure Parameters for Offshore Upper Trophic Level Ecological Receptors Not Currently in Vieques ERA Protocol (Rev 1) ‐ Screening
UXO 16.1 Remedial Investigation Report
Former NASD, Vieques, Puerto Rico

Value Reference Value Reference Value Reference Value Reference Fish
Aquatic 
Plants

Benthic 
Invertebrates

Reference Value Reference

Mammals

West Indian manatee 449
Silva and Downing 1995 (minimum 

for male/female ‐ Florida)
1,620

Silva and Downing 1995 
(maximum for male/female ‐ 

Florida)

0 1 21.9 USFWS 2001 0 90 0 USFWS 2001 10
Assumed based upon 

diet

Bottlenose dolphin 169 Average from multiple sources2 511 Average from multiple sources2 0 Water from diet'3 10.8641
Average from 

multiple sources4 100 0 0 Exclusive diet 0
Assumed based upon 

diet

Reptiles

Hawksbill sea turtle 27.2 Witzell 19835 86.2 Witzell 19835 0
Assumed water 
comes from diet

0.4978 NOAA'6 0 0 100 Exclusive diet 0
Assumed based upon 

diet

Green sea turtle 104.3 Whitherington 19897 176.8 Whitherington 19897 0
Assumed water 
comes from diet

0.5624 Bjorndal 19808 0 100 0 Exclusive diet 0
Assumed based upon 

diet

1 ‐ There is no freshwater drinking water source available for manatees at UXO 16.1.

   ‐ https://www.marinemammalscience.org/facts/tursiops‐truncatus; 
   ‐ Shirihai, H.; Jarrett, B. (2006). Whales Dolphins and Other Marine Mammals of the World. Princeton: Princeton Univ. Press. pp. 155–158. ISBN 0‐691‐12757‐3. 
  ‐ http://www.nmfs.noaa.gov/pr/species/mammals/dolphins/bottlenose‐dolphin.html

3 ‐ https://www.imms.org/dolphinfaq.php

4 ‐ https://www.imms.org/dolphinfaq.php; https://seaworld.org/en/animal‐info/animal‐infobooks/bottlenose‐dolphins/diet‐and‐eating‐habits

5 ‐ Witzell, W. N. 1983. Synopsis of biological data on the hawksbill turtle, Eretmochelys imbricata (Linnaeus, 1766). FAO Fisheries Synopsis. No. 137. 78 p.

6 ‐ http://www.nmfs.noaa.gov/pr/species/turtles/hawksbill.html

8 ‐ Bjorndal, K. A., 1980. Nutrition and Grazing Behavior of the Green Turtle Chelonia mydas. Marine Biology 56, 147‐154

2 ‐ https://seaworld.org/en/animal‐info/animal‐infobooks/bottlenose‐dolphins/physical‐characteristics;

7 ‐ Whitherington, B.E. and L.M. Ehrhart. 1989. Status and Reproductive Characteristics of green turtles (Chelonia mydas) nesting in Florida. Proceedings of the 
       second Western Atlantic turtle Symposium. NOAA Tech. Memo. NMFS‐SEFC‐226, 401 pp.

Sediment Ingestion (percent)
Receptor

Minimum Body Weight (kg) Maximum Body Weight (kg)
Water Ingestion Rate         

(L/day)
Food Ingestion Rate          

(kg/day ‐ dry)
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Table 12
Exposure Parameters for Offshore Upper Trophic Level Ecological Receptors Not Currently in Vieques ERA Protocol (Rev 1) ‐ Baseline
UXO 16.1 Remedial Investigation Report
Former NASD, Vieques, Puerto Rico

Value Reference Value Reference Value Reference Value Reference Fish
Aquatic 
Plants

Benthic 
Invertebrates

Reference Value Reference

Mammals

West Indian 
manatee

1,035

Silva and Downing 1995 
(mean for male/female ‐ 

Florida)

0.0 1 10.1 USFWS 2001
up to 32 

km

USFWS 2001     
(foraging)

0 90 0 USFWS 2001 10
Assumed based upon 

diet

Bottlenose 
dolphin

340
Average from multiple 

sources
2 0 Water from diet'3 5.3125

Average from 
multiple sources4 No data ‐‐ 100 0 0 Exclusive diet 0

Assumed based upon 
diet

Reptiles
Hawksbill sea 
turtle

54.2 Witzell 1983
5 0

Assumed water 
comes from diet

0.3130 NOAA'6 No data ‐‐ 0 0 100 Exclusive diet 0
Assumed based upon 

diet

Green sea turtle 136.1 Whitherington 19897 0
Assumed water 
comes from diet

0.4329 Bjorndal 19808 No data ‐‐ 0 100 0 Exclusive diet 0
Assumed based upon 

diet

1 ‐ There is no freshwater drinking water source available for manatees at UXO 16.1.

   ‐ https://www.marinemammalscience.org/facts/tursiops‐truncatus; 
   ‐ Shirihai, H.; Jarrett, B. (2006). Whales Dolphins and Other Marine Mammals of the World. Princeton: Princeton Univ. Press. pp. 155–158. ISBN 0‐691‐12757‐3. 
  ‐ http://www.nmfs.noaa.gov/pr/species/mammals/dolphins/bottlenose‐dolphin.html

3 ‐ https://www.imms.org/dolphinfaq.php

4 ‐ https://www.imms.org/dolphinfaq.php; https://seaworld.org/en/animal‐info/animal‐infobooks/bottlenose‐dolphins/diet‐and‐eating‐habits

5 ‐ Witzell, W. N. 1983. Synopsis of biological data on the hawksbill turtle, Eretmochelys imbricata (Linnaeus, 1766). FAO Fisheries Synopsis. No. 137. 78 p.

6 ‐ http://www.nmfs.noaa.gov/pr/species/turtles/hawksbill.html

8 ‐ Bjorndal, K. A., 1980. Nutrition and Grazing Behavior of the Green Turtle Chelonia mydas. Marine Biology 56, 147‐154

2 ‐ https://seaworld.org/en/animal‐info/animal‐infobooks/bottlenose‐dolphins/physical‐characteristics;

Sediment Ingestion (percent)

Receptor

Body Weight (kg)
Water Ingestion Rate             

(L/day)
Food Ingestion Rate             

(kg/day ‐ dry)
Home Range                 

(ha)

7 ‐ Whitherington, B.E. and L.M. Ehrhart. 1989. Status and Reproductive Characteristics of green turtles (Chelonia mydas) nesting in Florida. Proceedings of the second 
      Western Atlantic turtle Symposium. NOAA Tech. Memo. NMFS‐SEFC‐226, 401 pp.
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Table 13
Marine Sediment Ecological Screening Values
UXO 16.1 Remedial Investigation Report
Former NASD, Vieques, Puerto Rico

Chemical ESV Units Type1 Reference Comments
Explosives
1,3,5‐Trinitrobenzene 7,000 ug/kg NOEC NAVFAC 2007 Table 3‐2; amphipod

2,4,6‐Trinitrotoluene 20,000 ug/kg NOEC NAVFAC 2007 Table 3‐2; amphipod

2,6‐Dinitrotoluene 549 ug/kg NOEC Nipper et al. 2002 Table 4; fine‐grained sediment

2‐Nitrotoluene NSV ‐‐ ‐‐ ‐‐
3‐Nitrotoluene NSV ‐‐ ‐‐ ‐‐
4‐Nitrotoluene NSV ‐‐ ‐‐ ‐‐
HMX 115,000 ug/kg NOEC NAVFAC 2007 Table 3‐2; estuarine amphipod

Nitrobenzene 21 ug/kg AET Buchman 2008 Neanthes

Nitroglycerin NSV ‐‐ ‐‐ ‐‐
Perchlorate NSV ‐‐ ‐‐ ‐‐
Picric Acid 53,400 ug/kg NOEC Nipper et al. 2002 Table 4; fine‐grained sediment

RDX 891,000 ug/kg NOEC NAVFAC 2007 Table 3‐2; polychaete

Tetryl 72 ug/kg NOEC Nipper et al. 2002 Table 4; fine‐grained sediment

Inorganics
Aluminum 18,000 mg/kg AET Buchman 2008 Neanthes

Antimony 2.00 mg/kg ER‐L Long and Morgan 1990

Arsenic 8.20 mg/kg ER‐L Long et al. 1995

Barium 48.0 mg/kg AET Buchman 2008 Amphipod

Beryllium ‐‐ ‐‐ ‐‐ ‐‐
Cadmium 1.20 mg/kg ER‐L Long et al. 1995

Chromium 81.0 mg/kg ER‐L Long et al. 1995

Cobalt 10.0 mg/kg AET Buchman 2008 Neanthes

Copper 34.0 mg/kg ER‐L Long et al. 1995

Cyanide ‐‐ ‐‐ ‐‐ ‐‐
Iron 220,000 mg/kg AET Buchman 2008 Neanthes

Lead 46.7 mg/kg ER‐L Long et al. 1995

Manganese 260 mg/kg AET Buchman 2008 Neanthes

Nickel 20.9 mg/kg ER‐L Long et al. 1995

Selenium 1.00 mg/kg AET Buchman 2008 Amphipod

Silver 1.00 mg/kg ER‐L Long et al. 1995

Thallium ‐‐ ‐‐ ‐‐ ‐‐
Vanadium 57.0 mg/kg AET Buchman 2008 Neanthes

Zinc 150 mg/kg ER‐L Long et al. 1995

1 ‐ AET: Apparent Effect Threshold; ER‐L: Effects Range‐Low
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Table 14
Literature‐Based Marine Sediment Values Based on Equilibrium Partitioning (EqP)
UXO 16.1 Remedial Investigation Report
Former NASD, Vieques, Puerto Rico

Chemical EqP Value Units TOC (%) Reference Comments

Explosives

2,4‐Dinitrotoluene 2,006 ug/kg 0.63 NAVFAC 2007 Table 3‐5
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Table 15
Calculated Marine EqP Sediment Values
UXO 16.1 Remedial Investigation Report
Former NASD, Vieques, Puerto Rico

Explosives
1,3‐Dinitrobenzene 180 ug/L Nipper et al. 2001, Table 1; algae 1.50 EPA 1995a 29.8 0.63 33.8 ug/kg
2‐Amino‐4,6‐dinitrotoluene 86.0 ug/L Lotufo et al. 2013, Table 4.1; fish 1.94 Lotufo et al. 2013 80.8 0.63 43.8 ug/kg
4‐Amino‐2,6‐dinitrotoluene 86.0 ug/L Lotufo et al. 2013, value for 2‐Amino‐4,6‐dinitrotoluene 1.91 Lotufo et al. 2013 75.5 0.63 40.9 ug/kg
PETN 1,067 ug/L Lotufo et al. 2013, Table 4.12; copepod 3.71 Lotufo et al. 2013 4,438 0.63 29,825 ug/kg

a  Koc calculated according to equation and method described in EPA (1996a): Koc = 10(0.00028 + 0.983 * log Kow)

b  Sediment screening value calculated according to equation and method described in EPA (1996a): EqP (ug/kg) =  water ESV (ug/L) * Koc * (total organic carbon [%]/100)

Koc
a Total Organic 

Carbon (%)
Sediment 

EqP Valueb UnitsChemical
Marine 

Water ESV
Units Reference log Kow Reference
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Table 16
Uncertainty Factors
UXO 16.1 Remedial Investigation Report
Former NASD, Vieques, Puerto Rico

Convert From Convert To Uncertainty Factor

Chronic NOAEL or NOEC Chronic NOAEL or NOEC 1

Chronic LOAEL or LOEC Chronic NOAEL or NOEC 5

Chronic NOAEL or NOEC Chronic LOAEL or LOEC 5

Subchronic NOAEL or NOEC Chronic NOAEL or NOEC 10

Subchronic LOAEL or LOEC Chronic NOAEL or NOEC 20

Acute NOAEL or NOEC Chronic NOAEL or NOEC 30

Acute LOAEL or LOEC Chronic NOAEL or NOEC 50

LD50 or LC50 Chronic NOAEL or NOEC 100

Uncertainty factors from Wentsel et al. (1996)
Durations are defined as follows (EPA 1999; Sample et al. 1996):
   ‐ Acute:  <3 days (plants, invertebrates) and <14 days (fish, birds, mammals)
   ‐ Subchronic:  3 ‐ 6 days (plants, invertebrates) and 14 ‐ 90 days (fish, birds, mammals)
   ‐ Chronic:  >7 days (plants, invertebrates) and >90 days or during critical life stage (fish, birds, mammals)
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Table 17
Ingestion‐Based Toxicity Reference Values for Mammals
UXO 16.1 Remedial Investigation Report
Former NASD, Vieques, Puerto Rico

Chemical Chemical Form Test Organism
Body Weight 

(kg)
Duration Exposure Route Effect/Endpoint Reference Reference

MATC 
(mg/kg/d)

M
an

at
ee

D
ol

ph
in

Metals

Arsenite (As+3) mouse 0.03 3 generations oral in water/food reproduction 1.26 Sample et al. 1996 0.25 a ‐‐ 0.56 X

‐‐ dog ‐‐ 8 weeks oral in diet survival, growth, reproduction 1.66 EPA 2005a 1.04 EPA 2005a 1.31 X

Cadmium ‐‐ rat ‐‐ 2 weeks oral in water survival, growth, reproduction 7.70 EPA 2005b 0.77 EPA 2005b 2.43 X X

Chromium Cr+3 multiple ‐‐ ‐‐ oral survival, growth, reproduction 12.0 b ‐‐ 2.40 EPA 2008 5.37 X X

‐‐ pig ‐‐ 4 weeks oral in diet survival, growth, reproduction 9.34 EPA 2007a 5.60 EPA 2007a 7.23 X

Copper sulfate mink 1.00 357 days oral in diet reproduction 15.1 Sample et al. 1996 11.7 Sample et al. 1996 13.3 X

Lead ‐‐ rat ‐‐ 7 weeks oral in water survival, growth, reproduction 8.90 EPA 2005c 4.70 EPA 2005c 6.47 X X

Nickel ‐‐ mouse ‐‐ 35 days oral survival, growth, reproduction 3.40 EPA 2007b 1.70 EPA 2007b 2.40 X X

Selenium Potassium selenate rat 0.35 1 year oral in water reproduction 0.33 Sample et al. 1996 0.20 Sample et al. 1996 0.26 X X

Silver ‐‐ pig ‐‐ 40 days oral in diet survival, growth, reproduction 60.2 EPA 2006 12.0 a ‐‐ 26.9 X X

Zinc ‐‐ multiple ‐‐ ‐‐ oral survival, growth, reproduction 377 b ‐‐ 75.4 EPA 2007c 169 X X

a 
Uncertainty factor of 5 applied to LOAEL

b Uncertainty factor of 5 applied to NOAEL

LOAEL 
(mg/kg/d)

NOAEL 
(mg/kg/d)

Arsenic

Copper
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Table 18
Ingestion‐Based Toxicity Reference Values for Birds
UXO 16.1 Remedial Investigation Report
Former NASD, Vieques, Puerto Rico

Chemical Chemical Form Test Organism
Body Weight 

(kg)
Duration Exposure Route Effect/Endpoint Reference Reference

MATC 
(mg/kg/d)

Pe
lic

an

H
aw

ks
bi

ll 
Tu

rt
le

G
re

en
 T

ur
tle

Metals

Arsenic Sodium arsenite mallard 1.00 128 days oral in diet survival 12.8 Sample et al. 1996 5.14 Sample et al. 1996 8.12 X X X

Cadmium ‐‐ multiple ‐‐ ‐‐ oral in diet
survival, growth, 

reproduction
7.35 b ‐‐ 1.47 EPA 2005b 3.29 X X X

Chromium Cr+3 multiple ‐‐ ‐‐ oral in diet
survival, growth, 

reproduction
13.3 b ‐‐ 2.66 EPA 2008 5.95 X X X

Copper ‐‐ chicken ‐‐ 84 days oral in diet
survival, growth, 

reproduction
12.1 EPA 2007a 4.05 EPA 2007a 7.00 X X X

Lead Metallic American kestrel 0.13 7 months oral in diet reproduction 19.3 b ‐‐ 3.85 Sample et al. 1996 8.61 X X X

Nickel ‐‐ multiple ‐‐ ‐‐ oral in diet
survival, growth, 

reproduction
33.6 b ‐‐ 6.71 EPA 2007b 15.0 X X X

black‐crowned 
night‐heron

0.88 94 days oral in diet reproduction 9.00 b ‐‐ 1.80 Sample et al. 1996 4.02 X

mallard 1.00 100 days oral in diet reproduction 0.80 Sample et al. 1996 0.40 Sample et al. 1996 0.57 X X

Silver ‐‐ turkey ‐‐ 5 weeks oral in diet survival, growth 20.2 EPA 2006 4.04 a ‐‐ 9.03 X X X

Zinc ‐‐ multiple ‐‐ ‐‐ oral in diet
survival, growth, 

reproduction
331 b ‐‐ 66.1 EPA 2007c 148 X X X

NA ‐ Not Available
a Uncertainty factor of 5 applied to LOAEL
b Uncertainty factor of 5 applied to NOAEL

LOAEL 
(mg/kg/d)

NOAEL 
(mg/kg/d)

SelanomethionineSelenium
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Table 19
UXO 16 Sediment ‐ Background Threshold Values
UXO 16.1 Remedial Investigation Report
Former NASD, Vieques, Puerto Rico

UTL95‐95(1) Basis UTL95‐95(1) Basis

Aluminum ‐‐ ‐ ‐‐ 8 / 8 2,479 Normal UTL ‐‐ ‐ ‐‐ 8 / 8 2,360 Normal UTL

Antimony 0.240 ‐ 0.260 1 / 8 NA Less than 4 detections 0.250 ‐ 0.300 0 / 8 ND No detections

Arsenic ‐‐ ‐ ‐‐ 8 / 8 8.39 Normal UTL ‐‐ ‐ ‐‐ 8 / 8 8.93 Gamma UTL

Barium ‐‐ ‐ ‐‐ 8 / 8 7.27 Normal UTL ‐‐ ‐ ‐‐ 8 / 8 25.2 Normal UTL

Beryllium 0.240 ‐ 0.260 0 / 8 ND No detections 0.250 ‐ 0.300 0 / 8 ND No detections

Cadmium 0.096 ‐ 0.110 0 / 8 ND No detections 0.099 ‐ 0.120 0 / 8 ND No detections

Calcium ‐‐ ‐ ‐‐ 8 / 8 224,279 Normal UTL ‐‐ ‐ ‐‐ 8 / 8 333,499 Normal UTL

Chromium ‐‐ ‐ ‐‐ 8 / 8 8.50 Normal UTL ‐‐ ‐ ‐‐ 8 / 8 12.0 Normal UTL

Chromium (hexavalent) 0.480 ‐ 0.530 0 / 8 ND No detections 0.490 ‐ 0.600 0 / 8 ND No detections

Cobalt ‐‐ ‐ ‐‐ 8 / 8 2.62 Normal UTL ‐‐ ‐ ‐‐ 8 / 8 4.11 Normal UTL

Copper ‐‐ ‐ ‐‐ 8 / 8 6.03 Normal UTL ‐‐ ‐ ‐‐ 8 / 8 11.6 Normal UTL

Iron ‐‐ ‐ ‐‐ 8 / 8 31,735 Normal UTL ‐‐ ‐ ‐‐ 8 / 8 46,242 Normal UTL

Lead 0.960 ‐ 1.10 0 / 8 ND No detections 0.990 ‐ 1.20 0 / 8 ND No detections

Magnesium ‐‐ ‐ ‐‐ 8 / 8 10,371 Normal UTL ‐‐ ‐ ‐‐ 8 / 8 17,407 Normal UTL

Manganese ‐‐ ‐ ‐‐ 8 / 8 109 Normal UTL ‐‐ ‐ ‐‐ 8 / 8 146 Normal UTL

Nickel 0.570 ‐ 1.40 0 / 8 ND No detections 0.830 ‐ 2.00 0 / 8 ND No detections

Potassium ‐‐ ‐ ‐‐ 8 / 8 496 Normal UTL ‐‐ ‐ ‐‐ 8 / 8 1,831 Lognormal UTL

Selenium 0.120 ‐ 0.130 1 / 8 NA Less than 4 detections 0.120 ‐ 0.150 0 / 8 ND No detections

Silver 0.060 ‐ 0.060 6 / 8 0.129 KM Normal UTL 0.070 ‐ 0.070 7 / 8 0.088 Nonparametric UTL

Sodium ‐‐ ‐ ‐‐ 8 / 8 5,561 Normal UTL ‐‐ ‐ ‐‐ 8 / 8 9,771 Normal UTL

Thallium 0.060 ‐ 0.060 2 / 8 NA Less than 4 detections 0.060 ‐ 0.070 4 / 8 0.045 KM Normal UTL

Vanadium ‐‐ ‐ ‐‐ 8 / 8 116 Normal UTL ‐‐ ‐ ‐‐ 8 / 8 157 Normal UTL

Zinc ‐‐ ‐ ‐‐ 8 / 8 5.95 Normal UTL ‐‐ ‐ ‐‐ 8 / 8 8.62 Normal UTL

Notes:
Concentrations given in milligrams per kilogram (mg/kg).

KM = Kaplan‐Meier

NA ‐ Not analyzed due to low frequency of detection

ND ‐ Not detected

UTL95‐95 = 95% upper tolerance limit with 95% coverage

(1) UTLs were calculated as 95% upper confidence bounds of the 95th percentiles of the background data.  UTLs calculated without a 
     definitive distributional assumption of the data (i.e., normal, gamma, or lognormal) have a coverage probability less than 95%.

Parameter
Sand Habitat Seagrass Habitat

Range of Non‐
Detect Values

Frequency of 
Detection

Range of Non‐
Detect Values

Frequency of 
Detection
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Table 20
Screening Statistics ‐ UXO 16.1 ‐ Sediment
UXO 16.1 Remedial Investigation Report
Former NASD, Vieques, Puerto Rico

Chemical
Minimum 

Concentration 
Detected

Maximum 
Concentration 

Detected

Sample ID of Maximum 
Detected Concentration

Arithmetic 
Mean

Standard 
Deviation of 

Mean
95% UCL Screening 

Value

Maximum 
Hazard 

Quotient2

Step 2 
COPC?

Background 
Threshold 

Value (BTV)

Maximum 
Ratio

95% UCL 
Hazard 

Quotient

Mean 
Hazard 

Quotient

Step 3A 
COPC?

Explosives (UG/KG)
1,3,5‐Trinitrobenzene 200 ‐ 200 0 / 21 ‐‐ ‐‐ ‐‐ 100 0.0 ‐‐ 7,000 ‐‐ / ‐‐ 0.03 NO ‐‐ ‐‐ / ‐‐ ‐‐ ‐‐ ‐‐ NO

1,3‐Dinitrobenzene 200 ‐ 200 0 / 21 ‐‐ ‐‐ ‐‐ 100 0.0 ‐‐ 33.8 ‐‐ / ‐‐ 5.91 YES ‐‐ ‐‐ / ‐‐ ‐‐ ‐‐ 2.96 NO4

2,4,6‐Trinitrotoluene 200 ‐ 200 0 / 21 ‐‐ ‐‐ ‐‐ 100 0.0 ‐‐ 20,000 ‐‐ / ‐‐ 0.01 NO ‐‐ ‐‐ / ‐‐ ‐‐ ‐‐ ‐‐ NO
2,4‐Dinitrotoluene 200 ‐ 200 0 / 21 ‐‐ ‐‐ ‐‐ 100 0.0 ‐‐ 2,006 ‐‐ / ‐‐ 0.10 NO ‐‐ ‐‐ / ‐‐ ‐‐ ‐‐ ‐‐ NO
2,6‐Dinitrotoluene 200 ‐ 200 0 / 21 ‐‐ ‐‐ ‐‐ 100 0.0 ‐‐ 549 ‐‐ / ‐‐ 0.36 NO ‐‐ ‐‐ / ‐‐ ‐‐ ‐‐ ‐‐ NO

2‐Amino‐4,6‐dinitrotoluene 200 ‐ 200 0 / 21 ‐‐ ‐‐ ‐‐ 100 0.0 ‐‐ 43.8 ‐‐ / ‐‐ 4.57 YES ‐‐ ‐‐ / ‐‐ ‐‐ ‐‐ 2.28 NO4

2‐Nitrotoluene 200 ‐ 200 0 / 21 ‐‐ ‐‐ ‐‐ 100 0.0 ‐‐ NSV ‐‐ / ‐‐ NSV NO ‐‐ ‐‐ / ‐‐ ‐‐ ‐‐ ‐‐ NO
3‐Nitrotoluene 200 ‐ 200 0 / 21 ‐‐ ‐‐ ‐‐ 100 0.0 ‐‐ NSV ‐‐ / ‐‐ NSV NO ‐‐ ‐‐ / ‐‐ ‐‐ ‐‐ ‐‐ NO

4‐Amino‐2,6‐dinitrotoluene 200 ‐ 200 0 / 21 ‐‐ ‐‐ ‐‐ 100 0.0 ‐‐ 40.9 ‐‐ / ‐‐ 4.89 YES ‐‐ ‐‐ / ‐‐ ‐‐ ‐‐ 2.45 NO4

4‐Nitrotoluene 200 ‐ 200 0 / 21 ‐‐ ‐‐ ‐‐ 100 0.0 ‐‐ NSV ‐‐ / ‐‐ NSV NO ‐‐ ‐‐ / ‐‐ ‐‐ ‐‐ ‐‐ NO
HMX 200 ‐ 200 0 / 21 ‐‐ ‐‐ ‐‐ 100 0.0 ‐‐ 115,000 ‐‐ / ‐‐ 0.002 NO ‐‐ ‐‐ / ‐‐ ‐‐ ‐‐ ‐‐ NO

Nitrobenzene 200 ‐ 200 0 / 21 ‐‐ ‐‐ ‐‐ 100 0.0 ‐‐ 21.0 ‐‐ / ‐‐ 9.52 YES ‐‐ ‐‐ / ‐‐ ‐‐ ‐‐ 4.76 NO4

Nitroglycerin 200 ‐ 200 0 / 21 ‐‐ ‐‐ ‐‐ 100 0.0 ‐‐ NSV ‐‐ / ‐‐ NSV NO ‐‐ ‐‐ / ‐‐ ‐‐ ‐‐ ‐‐ NO
Perchlorate 4.00 ‐ 4.00 0 / 21 ‐‐ ‐‐ ‐‐ 2.00 0.0 ‐‐ NSV ‐‐ / ‐‐ NSV NO ‐‐ ‐‐ / ‐‐ ‐‐ ‐‐ ‐‐ NO
PETN 1,000 ‐ 1,000 0 / 21 ‐‐ ‐‐ ‐‐ 500 0.0 ‐‐ 29,825 ‐‐ / ‐‐ 0.03 NO ‐‐ ‐‐ / ‐‐ ‐‐ ‐‐ ‐‐ NO
Picric Acid 120 ‐ 120 0 / 21 ‐‐ ‐‐ ‐‐ 60.0 0.0 ‐‐ 53,400 ‐‐ / ‐‐ 0.002 NO ‐‐ ‐‐ / ‐‐ ‐‐ ‐‐ ‐‐ NO
RDX 200 ‐ 200 0 / 21 ‐‐ ‐‐ ‐‐ 100 0.0 ‐‐ 891,000 ‐‐ / ‐‐ 0.0002 NO ‐‐ ‐‐ / ‐‐ ‐‐ ‐‐ ‐‐ NO

Tetryl 200 ‐ 200 0 / 21 ‐‐ ‐‐ ‐‐ 100 0.0 ‐‐ 72.0 ‐‐ / ‐‐ 2.78 YES ‐‐ ‐‐ / ‐‐ ‐‐ ‐‐ 1.39 NO4

Inorganics (MG/KG)
Aluminum ‐‐ ‐ ‐‐ 21 / 21 1,170 4,770 VW‐UXO16‐SD05‐000H 2,298 947 ‐‐ 18,000 0 / 21 0.27 NO ‐‐ ‐‐ / ‐‐ ‐‐ ‐‐ ‐‐ NO
Antimony 0.24 ‐ 1.20 14 / 21 1.10 2.20 VW‐UXO16‐SD15‐000H 1.23 0.77 1.52 2.00 3 / 21 1.10 YES No value ‐‐ / ‐‐ ‐‐ 0.76 0.62 NO

Arsenic ‐‐ ‐ ‐‐ 21 / 21 1.60 11.4 VW‐UXO16‐SD08‐000H 4.00 2.17 4.87 8.20 1 / 21 1.39 YES 8.39 5 1 / 21 1.36 0.59 0.49 NO
Barium ‐‐ ‐ ‐‐ 21 / 21 4.10 24.9 VW‐UXO16‐SD17‐000H 11.2 6.19 ‐‐ 48.0 0 / 21 0.52 NO ‐‐ ‐‐ / ‐‐ ‐‐ ‐‐ ‐‐ NO
Beryllium 0.23 ‐ 0.36 0 / 21 ‐‐ ‐‐ ‐‐ 0.14 0.017 ‐‐ NSV ‐‐ / ‐‐ NSV NO ‐‐ ‐‐ / ‐‐ ‐‐ ‐‐ ‐‐ NO
Cadmium 0.092 ‐ 0.15 1 / 21 0.056 0.056 VW‐UXO16‐SD17‐000H 0.057 0.0073 ‐‐ 1.20 0 / 21 0.05 NO ‐‐ ‐‐ / ‐‐ ‐‐ ‐‐ ‐‐ NO

Calcium 3 ‐‐ ‐ ‐‐ 21 / 21 25,400 258,000 VW‐UXO16‐SD08‐000H 156,029 64,097 ‐‐ NSV ‐‐ / ‐‐ NSV NO ‐‐ ‐‐ / ‐‐ ‐‐ ‐‐ ‐‐ NO
Chromium (hexavalent) 0.46 ‐ 0.68 0 / 15 ‐‐ ‐‐ ‐‐ 0.27 0.029 ‐‐ NSV ‐‐ / ‐‐ NSV NO ‐‐ ‐‐ / ‐‐ ‐‐ ‐‐ ‐‐ NO
Chromium ‐‐ ‐ ‐‐ 21 / 21 2.30 6.40 VW‐UXO16‐SD05‐000H 4.44 1.08 ‐‐ 81.0 0 / 21 0.08 NO ‐‐ ‐‐ NO
Cobalt ‐‐ ‐ ‐‐ 21 / 21 0.47 2.20 VW‐UXO16‐SD17‐000H 0.90 0.48 ‐‐ 10.0 0 / 21 0.22 NO ‐‐ ‐‐ / ‐‐ ‐‐ ‐‐ ‐‐ NO
Copper ‐‐ ‐ ‐‐ 21 / 21 2.80 8.40 VW‐UXO16‐SD05‐000H 4.81 1.60 ‐‐ 34.0 0 / 21 0.25 NO ‐‐ ‐‐ / ‐‐ ‐‐ ‐‐ ‐‐ NO
Iron ‐‐ ‐ ‐‐ 21 / 21 2,670 15,300 VW‐UXO16‐SD17‐000H 5,047 2,938 ‐‐ 220,000 0 / 21 0.07 NO ‐‐ ‐‐ / ‐‐ ‐‐ ‐‐ ‐‐ NO
Lead 0.92 ‐ 1.40 6 / 21 0.52 5.50 VW‐UXO16‐SD17‐000H 0.90 1.11 ‐‐ 46.7 0 / 21 0.12 NO ‐‐ ‐‐ / ‐‐ ‐‐ ‐‐ ‐‐ NO

Magnesium 3 ‐‐ ‐ ‐‐ 21 / 21 2,440 11,600 VW‐UXO16‐SD13‐000H 7,871 2,790 ‐‐ NSV ‐‐ / ‐‐ NSV NO ‐‐ ‐‐ / ‐‐ ‐‐ ‐‐ ‐‐ NO
Manganese ‐‐ ‐ ‐‐ 21 / 21 44.3 154 VW‐UXO16‐SD08‐000H 80.5 26.9 ‐‐ 260 0 / 21 0.59 NO ‐‐ ‐‐ / ‐‐ ‐‐ ‐‐ ‐‐ NO
Nickel ‐‐ ‐ ‐‐ 21 / 21 0.38 1.70 VW‐UXO16‐SD05‐000H 0.86 0.34 ‐‐ 20.9 0 / 21 0.08 NO ‐‐ ‐‐ / ‐‐ ‐‐ ‐‐ ‐‐ NO

Potassium 3 ‐‐ ‐ ‐‐ 21 / 21 274 1,120 VW‐UXO16‐SD05‐000H 571 235 ‐‐ NSV ‐‐ / ‐‐ NSV NO ‐‐ ‐‐ / ‐‐ ‐‐ ‐‐ ‐‐ NO
Selenium 0.12 ‐ 0.16 10 / 21 0.15 0.22 VW‐UXO16‐SD13‐000H 0.12 0.058 ‐‐ 1.00 0 / 21 0.22 NO ‐‐ ‐‐ / ‐‐ ‐‐ ‐‐ ‐‐ NO
Silver 0.060 ‐ 0.090 6 / 21 0.028 0.043 VW‐UXO16‐SD13‐000H 0.035 0.0043 ‐‐ 1.00 0 / 21 0.04 NO ‐‐ ‐‐ / ‐‐ ‐‐ ‐‐ ‐‐ NO

Sodium 3 ‐‐ ‐ ‐‐ 21 / 21 2,580 10,600 VW‐UXO16‐SD13‐000H 6,234 2,330 ‐‐ NSV ‐‐ / ‐‐ NSV NO ‐‐ ‐‐ / ‐‐ ‐‐ ‐‐ ‐‐ NO

Thallium 0.060 ‐ 0.070 14 / 21 0.029 0.082 VW‐UXO16‐SD11‐000H 0.045 0.015 ‐‐ NSV ‐‐ / ‐‐ NSV YES 0.045 6 3 / 21 1.18 NSV NSV YES
Vanadium ‐‐ ‐ ‐‐ 21 / 21 10.6 47.8 VW‐UXO16‐SD17‐000H 18.0 8.37 ‐‐ 57.0 0 / 21 0.84 NO ‐‐ ‐‐ / ‐‐ ‐‐ ‐‐ ‐‐ NO
Zinc ‐‐ ‐ ‐‐ 21 / 21 2.10 12.4 VW‐UXO16‐SD17‐000H 4.85 2.82 ‐‐ 150 0 / 21 0.08 NO ‐‐ ‐‐ / ‐‐ ‐‐ ‐‐ ‐‐ NO
Other Parameters
pH (PH) ‐‐ ‐ ‐‐ 21 / 21 8.09 8.64 VW‐UXO16‐SD12‐000H 8.38 0.18 ‐‐ ‐‐ ‐‐ / ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ / ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
Total organic carbon (MG/KG) 180 ‐ 190 17 / 21 1,300 16,000 VW‐UXO16‐SD05‐000H 6,318 4,682 ‐‐ ‐‐ ‐‐ / ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ / ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
NSV ‐ No Screening Value
1 ‐ Count of detected samples exceeding or equaling Screening Value
2 ‐ Shaded cells indicate hazard quotient based on reporting limits
3 ‐ Macronutrient ‐ Not considered to be a COPC
4 ‐ Addressed as an uncertainty in the BERA
5 ‐ Lowest background value; sand habitat
6 ‐ Value for seagrass habitat; no BTV available for sand habitat

Range of Non-Detect 
Values

Frequency 
of Detection

Frequency of 
Exceedance1

Frequency of 
BTV 

Exceedance
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Table 21
Exceedances ‐ UXO 16.1 Sediment ‐ All Site Samples
UXO 16.1 Remedial Investigation Report
Former NASD, Vieques, Puerto Rico

Sand Seagrass
Explosives (UG/KG)
No Detections ‐‐ ‐‐ ‐‐
Inorganics (MG/KG)
Aluminum 18,000 2,479 2,360 1,840 1,570 2,690 2,140 3,030 J 4,770 J 1,820 J 1,190
Antimony 2.00 ‐‐ ‐‐ 1.5 J 2.1 J 0.3 U 1.8 1.4 1.4 1 U 0.24 U
Arsenic 8.20 8.39 8.93 3.6 4.4 2.5 3.6 3.9 3.1 3.1 2.7
Barium 48.0 7.3 25.2 6.8 6.9 15.1 10.2 13 18.2 15.6 5.6
Cadmium 1.20 ‐‐ ‐‐ 0.11 U 0.11 U 0.12 U 0.11 U 0.12 U 0.15 U 0.1 U 0.098 U
Chromium 81.0 8.50 12.0 4.7 5.1 4.8 5.2 4.7 6.4 4.7 3.9
Cobalt 10.0 2.62 4.11 0.57 0.56 1.1 0.65 1 1.6 1.6 1.1
Copper 34.0 6.03 11.60 4.1 J 4.2 J 6.1 J 5.1 J 6.2 J 8.4 J 3.9 J 3.2 J
Iron 220,000 31,735 46,242 5,030 3,850 4,780 4,160 4,170 8,310 9,470 4,430
Lead 46.7 ‐‐ ‐‐ 1.1 U 1.1 U 1.2 U 1.1 U 1.2 U 0.87 J 2.1 0.79 J
Manganese 260 109 146 67.8 58.7 91.2 80.4 95.5 J 107 J 93.1 J 50.7
Nickel 20.9 ‐‐ ‐‐ 0.65 J 0.65 J 1.2 J 0.75 J 1 J 1.7 J 0.73 J 0.38 J
Selenium 1.00 ‐‐ ‐‐ 0.13 J 0.16 J 0.15 U 0.15 J 0.15 J 0.2 J 0.13 U 0.12 U
Silver 1.00 0.129 0.088 0.07 U 0.07 U 0.07 U 0.07 U 0.07 U 0.09 U 0.07 U 0.06 U
Thallium NSV ‐‐ 0.045 0.076 J 0.047 J 0.064 J 0.047 J 0.044 J 0.047 J 0.07 U 0.029 J
Vanadium 57.0 116 157 21.5 16.1 15.2 15.7 13.9 23.1 30.6 15.9
Zinc 150 5.95 8.62 2.1 J 2 J 7 J 3.2 J 5.6 J‐ 9.3 J‐ 6.7 J‐ 5.3 J
Other Parameters
pH (PH) ‐‐ ‐‐ ‐‐ 8.4 NA 8.13 8.41 8.54 8.1 8.38 8.57
Total organic carbon (MG/KG) ‐‐ ‐‐ ‐‐ 7,000 NA 10,000 3,700 9,600 16,000 1,300 180 U

Notes:

Bold indicates detections
NSV ‐ No Screening Value

NA ‐ Not analyzed

VW-UXO16-SD03
VW-UXO16-SD01-000H VW-UXO16-SD01P-000H VW-UXO16-SD02-000H VW-UXO16-SD03-000H

Chemical Marine ESV

VW-UXO16-SD01 VW-UXO16-SD02

Sand Habitat

VW-UXO16-SD04 VW-UXO16-SD05 VW-UXO16-SD06 VW-UXO16-SD07
VW-UXO16-SD04-000H VW-UXO16-SD05-000H VW-UXO16-SD06-000H VW-UXO16-SD07-000H

7/18/2016 7/18/2016 7/20/2016 7/18/2016 7/16/2016 7/16/2016 7/16/2016 7/20/2016

Red highlighting indicates value ≥ ESV and ≥ BTV; ≥ ESV and no BTV;
or ≥ BTV and no ESV

Sand Habitat Seagrass Habitat Sand Habitat Sand HabitatSand Habitat
Background Threshold Value 

(BTV) Sand Habitat
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Table 21
Exceedances ‐ UXO 16.1 Sediment ‐ All Site Samples
UXO 16.1 Remedial Investigation Report
Former NASD, Vieques, Puerto Rico

Sand Seagrass
Explosives (UG/KG)
No Detections ‐‐ ‐‐ ‐‐
Inorganics (MG/KG)
Aluminum 18,000 2,479 2,360
Antimony 2.00 ‐‐ ‐‐
Arsenic 8.20 8.39 8.93
Barium 48.0 7.3 25.2
Cadmium 1.20 ‐‐ ‐‐
Chromium 81.0 8.50 12.0
Cobalt 10.0 2.62 4.11
Copper 34.0 6.03 11.60
Iron 220,000 31,735 46,242
Lead 46.7 ‐‐ ‐‐
Manganese 260 109 146
Nickel 20.9 ‐‐ ‐‐
Selenium 1.00 ‐‐ ‐‐
Silver 1.00 0.129 0.088
Thallium NSV ‐‐ 0.045
Vanadium 57.0 116 157
Zinc 150 5.95 8.62
Other Parameters
pH (PH) ‐‐ ‐‐ ‐‐
Total organic carbon (MG/KG) ‐‐ ‐‐ ‐‐
Notes:

Bold indicates detections
NSV ‐ No Screening Value

NA ‐ Not analyzed

Chemical Marine ESV

Red highlighting indicates value ≥ ESV and ≥ BTV; ≥ ESV and no BTV;
or ≥ BTV and no ESV

Background Threshold Value 
(BTV)

1,460 3,790 1,520 J 1,360 J 1,750 1,170 2,390 1,850
1.8 1.8 1.2 1.1 U 1.7 0.24 U 1.9 1.8

11.4 3.5 6.8 5.2 5.8 6 3.9 5.2
6.4 11.6 5.5 4.9 8.2 4.1 7.8 5.1

0.092 U 0.12 U 0.11 U 0.11 U 0.11 U 0.094 U 0.14 U 0.1 U
4.3 5.6 4.3 4 3.8 2.9 6.3 3.4

0.59 1 0.53 0.49 0.59 0.47 0.61 0.61
3.7 J 6.9 J 4 J 4.2 J 3.6 J 3.2 J 5.5 J 3.1 J

3,430 5,490 2,690 2,550 3,530 2,760 3,710 5,670
0.92 U 1.2 U 1.1 U 1.1 U 1.1 U 0.94 U 1.4 U 1 U
154 99 50.7 J 52.4 J 89.7 58.8 65.4 52.7

0.77 J 1.4 J 0.6 J 0.55 J 0.65 J 0.53 J 1.2 J 0.74 J
0.16 J 0.18 J 0.17 J 0.19 J 0.18 J 0.12 U 0.22 J 0.13 U

0.028 J 0.034 J 0.078 U 0.07 U 0.034 J 0.06 U 0.043 J 0.032 J
0.036 J 0.037 J 0.057 J 0.05 J 0.082 J 0.06 U 0.051 J 0.06 U

13.6 19.6 10.8 9.6 14.5 11.2 15.7 21.1
2.2 J 5.9 J 2.1 J‐ 1.9 J‐ 2.6 J 2.5 J 3.2 J 3.2 J

8.59 8.09 8.54 NA 8.51 8.64 8.15 8.45
5,700 9,000 3,500 NA 7,500 180 U 8,100 5,900

VW-UXO16-SD08 VW-UXO16-SD10 VW-UXO16-SD11 VW-UXO16-SD12 VW-UXO16-SD13 VW-UXO16-SD14
VW-UXO16-SD09-000H

VW-UXO16-SD09
VW-UXO16-SD08-000H VW-UXO16-SD10-000H VW-UXO16-SD10P-000H VW-UXO16-SD11-000H VW-UXO16-SD12-000H VW-UXO16-SD13-000H VW-UXO16-SD14-000H

7/20/2016 7/19/2016 7/18/20167/19/2016 7/19/2016 7/16/2016 7/16/2016 7/19/2016
Sand Habitat Sand Habitat Seagrass Habitat Sand HabitatSand Habitat Sand Habitat Sand Habitat
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Table 21
Exceedances ‐ UXO 16.1 Sediment ‐ All Site Samples
UXO 16.1 Remedial Investigation Report
Former NASD, Vieques, Puerto Rico

Sand Seagrass
Explosives (UG/KG)
No Detections ‐‐ ‐‐ ‐‐
Inorganics (MG/KG)
Aluminum 18,000 2,479 2,360
Antimony 2.00 ‐‐ ‐‐
Arsenic 8.20 8.39 8.93
Barium 48.0 7.3 25.2
Cadmium 1.20 ‐‐ ‐‐
Chromium 81.0 8.50 12.0
Cobalt 10.0 2.62 4.11
Copper 34.0 6.03 11.60
Iron 220,000 31,735 46,242
Lead 46.7 ‐‐ ‐‐
Manganese 260 109 146
Nickel 20.9 ‐‐ ‐‐
Selenium 1.00 ‐‐ ‐‐
Silver 1.00 0.129 0.088
Thallium NSV ‐‐ 0.045
Vanadium 57.0 116 157
Zinc 150 5.95 8.62
Other Parameters
pH (PH) ‐‐ ‐‐ ‐‐
Total organic carbon (MG/KG) ‐‐ ‐‐ ‐‐
Notes:

Bold indicates detections
NSV ‐ No Screening Value

NA ‐ Not analyzed

Chemical Marine ESV

Red highlighting indicates value ≥ ESV and ≥ BTV; ≥ ESV and no BTV;
or ≥ BTV and no ESV

Background Threshold Value 
(BTV)

1,780 2,820 2,500 3,840 J 1,730 2,520 2,700 1,480 J
2.2 2.0 0.26 U 1.2 U 0.25 U 1.9 1.6 1.1
2.5 3.6 2.3 2.2 2.9 1.6 1.6 2.9

12.2 9 24.9 22 8.2 21.4 J 15.5 J 4.7
0.11 U 0.12 U 0.056 J 0.13 U 0.1 U 0.12 U 0.12 U 0.11 U

3.1 4.5 5.3 5.1 3.2 4.2 4.3 2.3
0.58 0.65 2.2 1.6 0.56 0.74 0.77 0.55

4.2 J 4.5 J 5.1 J 8.2 3.7 J 5.2 J 5.3 J 2.8 J
3,020 3,630 15,300 6,310 2,670 4,070 3,690 3,350

1.1 U 1.2 U 5.5 0.83 J 1 U 1.2 U 1.2 U 0.52 J
65.5 72.1 101 114 J 44.3 86.6 86.6 48.9 J
0.53 J 1.2 J 1.1 J 1 J 0.57 J 0.85 J 0.74 J 0.51 J
0.14 U 0.18 J 0.13 U 0.16 U 0.13 U 0.15 U 0.15 U 0.13 U
0.07 U 0.035 J 0.06 U 0.08 U 0.06 U 0.07 U 0.07 U 0.07 U
0.07 U 0.053 J 0.06 U 0.058 J 0.06 U 0.037 J 0.034 J 0.07 U
11.5 16.4 47.8 20.1 10.6 14.8 14.2 13.4

3.4 J 4.1 J 12.4 9.8 J‐ 3.5 J 4.5 J 4.3 J 3.2 J‐

8.32 8.21 8.53 8.41 8.35 8.16 NA 8.53
7,400 8,400 190 U 15,000 190 U 11,000 NA 3,200

VW-UXO16-SD20 VW-UXO16-SD21VW-UXO16-SD15 VW-UXO16-SD16 VW-UXO16-SD17 VW-UXO16-SD18 VW-UXO16-SD19
VW-UXO16-SD20-000H VW-UXO16-SD20P-000H VW-UXO16-SD21-000HVW-UXO16-SD15-000H VW-UXO16-SD16-000H VW-UXO16-SD17-000H VW-UXO16-SD18-000H VW-UXO16-SD19-000H

7/20/2016 7/18/2016 7/18/2016 7/16/20167/18/2016 7/19/2016 7/20/2016 7/16/2016
Sand HabitatSeagrass HabitatSand Habitat Sand Habitat Seagrass HabitatSand Habitat Seagrass Habitat
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Table 22
Summary of Hazard Quotients for Aquatic Food Web Exposures ‐ Screening (Step 2) ‐ Maximum
UXO 16.1 Remedial Investigation Report
Former NASD, Vieques, Puerto Rico

NOAEL MATC LOAEL NOAEL MATC LOAEL NOAEL MATC LOAEL NOAEL MATC LOAEL NOAEL MATC LOAEL

Metals

Arsenic 1.14E‐02 7.20E‐03 4.56E‐03 5.65E‐04 3.57E‐04 2.26E‐04 2.54E‐02 1.61E‐02 1.02E‐02 3.14E‐01 1.40E‐01 6.27E‐02 8.88E‐02 7.03E‐02 5.56E‐02

Cadmium 1.38E‐03 6.16E‐04 2.75E‐04 4.72E‐04 2.11E‐04 9.45E‐05 7.63E‐04 3.41E‐04 1.53E‐04 7.68E‐03 2.43E‐03 7.68E‐04 1.03E‐03 3.25E‐04 1.03E‐04

Chromium 2.19E‐02 9.81E‐03 4.39E‐03 1.09E‐03 4.87E‐04 2.18E‐04 8.33E‐03 3.72E‐03 1.67E‐03 2.28E‐02 1.02E‐02 4.56E‐03 6.51E‐03 2.91E‐03 1.30E‐03

Copper 3.02E‐01 1.75E‐01 1.01E‐01 6.01E‐03 3.48E‐03 2.01E‐03 1.89E‐02 1.09E‐02 6.32E‐03 4.27E‐02 3.30E‐02 2.56E‐02 4.61E‐03 4.06E‐03 3.57E‐03

Lead 4.42E‐03 1.98E‐03 8.84E‐04 9.66E‐04 4.32E‐04 1.93E‐04 1.69E‐02 7.56E‐03 3.38E‐03 1.21E‐02 8.82E‐03 6.41E‐03 9.78E‐03 7.11E‐03 5.16E‐03

Nickel 1.43E‐03 6.40E‐04 2.86E‐04 1.29E‐04 5.78E‐05 2.59E‐05 2.31E‐02 1.03E‐02 4.61E‐03 9.02E‐03 6.38E‐03 4.51E‐03 6.43E‐02 4.55E‐02 3.21E‐02

Selenium 1.01E‐02 7.12E‐03 5.03E‐03 1.29E‐03 9.09E‐04 6.43E‐04 1.11E‐02 4.98E‐03 2.23E‐03 2.63E‐02 2.05E‐02 1.59E‐02 7.07E‐02 5.50E‐02 4.29E‐02

Silver 3.51E‐05 1.57E‐05 7.01E‐06 2.11E‐06 9.42E‐07 4.21E‐07 9.69E‐04 4.33E‐04 1.94E‐04 2.31E‐05 1.03E‐05 4.63E‐06 2.30E‐04 1.03E‐04 4.59E‐05

Zinc 2.95E‐02 1.32E‐02 5.90E‐03 1.59E‐03 7.13E‐04 3.19E‐04 2.22E‐02 9.93E‐03 4.44E‐03 1.22E‐02 5.44E‐03 2.43E‐03 1.37E‐02 6.15E‐03 2.75E‐03

Shaded cells indicate HQ ≥ 1

Bottlenose Dolphin
Chemical

Hawksbill Sea Turtle Brown PelicanGreen Sea Turtle West Indian Manatee
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TABLE 23
Reporting Limit to Screening Value Comparison
UXO 16.1 Remedial Investigation Report
Former NASD, Vieques, Puerto Rico

Chemical Units
Minimum 
Reporting 

Limit

Maximum 
Reporting 

Limit

Mean 
Concentration

Screening 
Value

Minimum 
Ratio

Maximum 
Ratio

Mean 
Ratio

UXO 16.1 Surface Sediment

1,3‐Dinitrobenzene UG/KG 0 / 21 200 200 100 33.8 5.91 5.91 2.96

2‐Amino‐4,6‐dinitrotoluene UG/KG 0 / 21 200 200 100 43.8 4.57 4.57 2.28

4‐Amino‐2,6‐dinitrotoluene UG/KG 0 / 21 200 200 100 40.9 4.89 4.89 2.45

Nitrobenzene UG/KG 0 / 21 200 200 100 21.0 9.52 9.52 4.76

Tetryl UG/KG 0 / 21 200 200 100 72.0 2.78 2.78 1.39

Shaded cells indicate ratio > 1

Frequency 
of 

Detection
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Attachment 1, Table 1
Analytical Data ‐ UXO 16.1 ‐ Sediment
UXO 16.1 Remedial Investigation Report

Former NASD, Vieques, Puerto Rico

Attachment 1, Table 1
Analytical Data ‐ UXO 16.1 ‐ Sediment
UXO 16.1 Remedial Investigation Report
Former NASD, Vieques, Puerto Rico

Station ID
Sample ID
Sample Date
Chemical Name

Explosives (UG/KG)
1,3,5‐Trinitrobenzene 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U

1,3‐Dinitrobenzene 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U

2,4,6‐Trinitrotoluene 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U

2,4‐Dinitrotoluene 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U

2,6‐Dinitrotoluene 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U

2‐Amino‐4,6‐dinitrotoluene 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U

2‐Nitrotoluene 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U

3‐Nitrotoluene 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U

4‐Amino‐2,6‐dinitrotoluene 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U

4‐Nitrotoluene 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U

HMX 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U

Nitrobenzene 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U

Nitroglycerin 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U

Perchlorate 4 U 4 U 4 U 4 U 4 U 4 U 4 U 4 U 4 U 4 U 4 U 4 U

PETN 1,000 U 1,000 U 1,000 U 1,000 U 1,000 U 1,000 U 1,000 U 1,000 U 1,000 U 1,000 U 1,000 U 1,000 U

Picric Acid 120 U 120 U 120 U 120 U 120 U 120 U 120 U 120 U 120 U 120 U 120 U 120 U

RDX 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U

Tetryl 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U

Total Metals (MG/KG)
Aluminum 1,840 1,570 2,690 2,140 3,030 J 4,770 J 1,820 J 1,190 1,460 3,790 1,520 J 1,360 J

Antimony 1.5 J 2.1 J 0.3 U 1.8 1.4 1.4 1 U 0.24 U 1.8 1.8 1.2 1.1 U

Arsenic 3.6 4.4 2.5 3.6 3.9 3.1 3.1 2.7 11.4 3.5 6.8 5.2

Barium 6.8 6.9 15.1 10.2 13 18.2 15.6 5.6 6.4 11.6 5.5 4.9

Beryllium 0.27 U 0.28 U 0.3 U 0.28 U 0.3 U 0.36 U 0.26 U 0.24 U 0.23 U 0.29 U 0.28 U 0.29 U

Cadmium 0.11 U 0.11 U 0.12 U 0.11 U 0.12 U 0.15 U 0.1 U 0.098 U 0.092 U 0.12 U 0.11 U 0.11 U

Calcium 192,000 200,000 149,000 222,000 214,000 174,000 72,300 51,200 258,000 211,000 204,000 182,000

Chromium (hexavalent) 0.53 U 0.56 U 0.6 U 0.55 U 0.6 R 0.73 R 0.52 R 0.49 U 0.46 U 0.59 U 0.55 R 0.57 R

Chromium 4.7 5.1 4.8 5.2 4.7 6.4 4.7 3.9 4.3 5.6 4.3 4

Cobalt 0.57 0.56 1.1 0.65 1 1.6 1.6 1.1 0.59 1 0.53 0.49

Copper 4.1 J 4.2 J 6.1 J 5.1 J 6.2 J 8.4 J 3.9 J 3.2 J 3.7 J 6.9 J 4 J 4.2 J

Iron 5,030 3,850 4,780 4,160 4,170 8,310 9,470 4,430 3,430 5,490 2,690 2,550

Lead 1.1 U 1.1 U 1.2 U 1.1 U 1.2 U 0.87 J 2.1 0.79 J 0.92 U 1.2 U 1.1 U 1.1 U

Magnesium 9,800 10,000 9,190 11,500 9,170 J 9,310 J 4,520 J 3,240 11,200 9,840 8,450 J 8,450 J

Manganese 67.8 58.7 91.2 80.4 95.5 J 107 J 93.1 J 50.7 154 99 50.7 J 52.4 J

Nickel 0.65 J 0.65 J 1.2 J 0.75 J 1 J 1.7 J 0.73 J 0.38 J 0.77 J 1.4 J 0.6 J 0.55 J

Potassium 433 429 828 547 759 1,120 495 297 J 296 J 805 388 J 304 J

Selenium 0.13 J 0.16 J 0.15 U 0.15 J 0.15 J 0.2 J 0.13 U 0.12 U 0.16 J 0.18 J 0.17 J 0.19 J

Silver 0.07 U 0.07 U 0.07 U 0.07 U 0.07 U 0.09 U 0.07 U 0.06 U 0.028 J 0.034 J 0.078 U 0.07 U

Sodium 5,300 5,950 8,610 6,050 9,790 10,200 4,270 2,580 4,530 7,720 6,370 J 4,330 J

Thallium 0.076 J 0.047 J 0.064 J 0.047 J 0.044 J 0.047 J 0.07 U 0.029 J 0.036 J 0.037 J 0.057 J 0.05 J

Vanadium 21.5 16.1 15.2 15.7 13.9 23.1 30.6 15.9 13.6 19.6 10.8 9.6

Zinc 2.1 J 2 J 7 J 3.2 J 5.6 J‐ 9.3 J‐ 6.7 J‐ 5.3 J 2.2 J 5.9 J 2.1 J‐ 1.9 J‐

Acid Volatile Sulfide/Simultaneously Extractable Metals (UMOL/G)
Acid volatile sulfide, AVS 1.59 NA 10.3 0.21 J 8.3 5.6 0.72 0.392 0.07 U 8.05 0.57 NA

Cadmium, SEM 0.00273 U NA 0.00111 U 0.00263 U 0.00236 U 0.0033 U 0.00187 U 4.50E‐04 U 0.00232 U 0.00304 U 0.0028 U NA

Copper, SEM 0.0123 U NA 0.0065 0.0118 U 0.006 J 0.0238 0.0142 0.0071 0.0105 U 0.0127 J 0.0126 U NA

Lead, SEM 0.0136 U NA 0.007 0.0131 U 0.0063 J 0.0094 J 0.0116 0.0071 0.0067 J 0.0152 U 0.014 U NA

Mercury, SEM 3.27E‐04 U NA 6.70E‐05 U 3.15E‐04 U 2.83E‐04 U 3.96E‐04 U 2.25E‐04 U 5.50E‐05 U 2.79E‐04 U 3.65E‐04 U 3.36E‐04 U NA

Nickel, SEM 0.0093 J NA 0.0095 0.0082 J 0.009 J 0.0066 J 0.0042 J 0.0047 0.0149 0.0152 0.0119 J NA

Silver, SEM 0.0082 U NA 0.0017 U 0.0079 U 0.0071 U 0.0099 U 0.0056 U 0.0014 U 0.007 U 0.0091 U 0.0084 U NA

Zinc, SEM 0.0182 J NA 0.0294 0.0245 J 0.0411 0.0558 0.0536 0.0289 0.0472 0.116 0.0239 J NA

Wet Chemistry
% Moisture (pct) 25.1 29.1 33 27.6 33.6 45.1 23.6 18.2 13.5 31.7 27.8 30.3

pH (ph) 8.4 NA 8.13 8.41 8.54 8.1 8.38 8.57 8.59 8.09 8.54 NA

Redox (MV) (mv) ‐1.02E+01 NA ‐6.93E+01 30.3 ‐4.76E+01 ‐9.00E‐01 21.1 220 11.1 ‐6.49E+01 30.2 NA

Total organic carbon (TOC) (mg/kg) 7,000 NA 10,000 3,700 9,600 16,000 1,300 180 U 5,700 9,000 3,500 NA

VW-UXO16-SD01 VW-UXO16-SD02 VW-UXO16-SD03 VW-UXO16-SD04 VW-UXO16-SD05 VW-UXO16-SD06 VW-UXO16-SD07 VW-UXO16-SD08 VW-UXO16-SD09 VW-UXO16-SD10
VW-UXO16-SD01-000H VW-UXO16-SD01P-000H VW-UXO16-SD02-000H VW-UXO16-SD03-000H VW-UXO16-SD04-000H VW-UXO16-SD05-000H VW-UXO16-SD06-000H VW-UXO16-SD07-000H VW-UXO16-SD08-000H

07/16/16 07/16/16
VW-UXO16-SD09-000H VW-UXO16-SD10-000H VW-UXO16-SD10P-000H

07/18/16 07/18/16 07/20/16 07/18/16 07/16/16 07/20/16 07/19/16 07/19/16 07/16/16 07/16/16
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Attachment 1, Table 1
Analytical Data ‐ UXO 16.1 ‐ Sediment
UXO 16.1 Remedial Investigation Report

Former NASD, Vieques, Puerto Rico

Attachment 1, Table 1
Analytical Data ‐ UXO 16.1 ‐ Sediment
UXO 16.1 Remedial Investigation Report
Former NASD, Vieques, Puerto Rico

Station ID
Sample ID
Sample Date

VW-UXO16-SD01 VW-UXO16-SD02 VW-UXO16-SD03 VW-UXO16-SD04 VW-UXO16-SD05 VW-UXO16-SD06 VW-UXO16-SD07 VW-UXO16-SD08 VW-UXO16-SD09 VW-UXO16-SD10
VW-UXO16-SD01-000H VW-UXO16-SD01P-000H VW-UXO16-SD02-000H VW-UXO16-SD03-000H VW-UXO16-SD04-000H VW-UXO16-SD05-000H VW-UXO16-SD06-000H VW-UXO16-SD07-000H VW-UXO16-SD08-000H

07/16/16 07/16/16
VW-UXO16-SD09-000H VW-UXO16-SD10-000H VW-UXO16-SD10P-000H

07/18/16 07/18/16 07/20/16 07/18/16 07/16/16 07/20/16 07/19/16 07/19/16 07/16/16 07/16/16

Grain Size (PCT)
Coarse Sand (%) 0.9 NA 3.2 0.3 24.4 3 0 11 20 11.4 6.7 NA

Fine Sand (%) 72.4 NA 41.6 80.8 20.2 53.1 81 53.5 4.6 18.6 17.7 NA

Fines (%) 2.9 NA 29.1 9 25.6 32.4 11.4 4.1 5.9 36.1 6.7 NA

Gravel (%) 0 NA 0.9 0 4.9 5.2 0 12.6 9.5 2.9 1 NA

Medium Sand (%) 23.8 NA 25.2 9.9 24.9 6.3 7.6 18.8 60 31 67.9 NA

Sand (%) 97.1 NA 70 91 69.5 62.4 88.6 83.3 84.6 61 92.3 NA

Notes: -ERA-Tables_jm.xlsx]
Shading indicates detections amboni, Michael/WDC
NA ‐ Not analyzed 11/3/2016 14:18
J ‐ Analyte present, value may or may not be accurate or precise

J‐ ‐ Analyte present, value may be biased low, actual value may be higher

R ‐ Unreliable Result

U ‐ The material was analyzed for, but not detected

UJ ‐ Analyte not detected, quantitation limit may be inaccurate

MG/KG ‐ Milligrams per kilogram

MV ‐ Millivolts

PCT ‐ Percent

PH ‐ pH units

UG/KG ‐ Micrograms per kilogram

UMOL/G ‐ Micromoles per gram
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Attachment 1, Table 1
Analytical Data ‐ UXO 16.1 ‐ Sediment
UXO 16.1 Remedial Investigation Report
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Attachment 1, Table 1
Analytical Data ‐ UXO 16.1 ‐ Sediment
UXO 16.1 Remedial Investigation Report
Former NASD, Vieques, Puerto Rico

Station ID
Sample ID
Sample Date
Chemical Name

Explosives (UG/KG)
1,3,5‐Trinitrobenzene

1,3‐Dinitrobenzene

2,4,6‐Trinitrotoluene

2,4‐Dinitrotoluene

2,6‐Dinitrotoluene

2‐Amino‐4,6‐dinitrotoluene

2‐Nitrotoluene

3‐Nitrotoluene

4‐Amino‐2,6‐dinitrotoluene

4‐Nitrotoluene

HMX

Nitrobenzene

Nitroglycerin

Perchlorate

PETN

Picric Acid

RDX

Tetryl

Total Metals (MG/KG)
Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium (hexavalent)

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

Vanadium

Zinc

Acid Volatile Sulfide/Simultaneously Extractable Metals (UMOL/G)
Acid volatile sulfide, AVS

Cadmium, SEM

Copper, SEM

Lead, SEM

Mercury, SEM

Nickel, SEM

Silver, SEM

Zinc, SEM

Wet Chemistry
% Moisture (pct)

pH (ph)

Redox (MV) (mv)

Total organic carbon (TOC) (mg/kg)

200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U

200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U

200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U

200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U

200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U

200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U

200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U

200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U

200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U

200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U

200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U

200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U

200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U

4 U 4 U 4 U 4 U 4 U 4 U 4 U 4 U 4 U 4 U 4 U 4 UJ

1,000 U 1,000 U 1,000 U 1,000 U 1,000 U 1,000 U 1,000 U 1,000 U 1,000 U 1,000 U 1,000 U 1,000 U

120 U 120 U 120 U 120 U 120 U 120 U 120 U 120 U 120 U 120 U 120 U 120 U

200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U

200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U

1,750 1,170 2,390 1,850 1,780 2,820 2,500 3,840 J 1,730 2,520 2,700 1,480 J

1.7 0.24 U 1.9 1.8 2.2 2 0.26 U 1.2 U 0.25 U 1.9 1.6 1.1

5.8 6 3.9 5.2 2.5 3.6 2.3 2.2 2.9 1.6 1.6 2.9

8.2 4.1 7.8 5.1 12.2 9 24.9 22 8.2 21.4 J 15.5 J 4.7

0.26 U 0.24 U 0.34 U 0.25 U 0.28 U 0.3 U 0.26 U 0.32 U 0.25 U 0.3 U 0.3 U 0.27 U

0.11 U 0.094 U 0.14 U 0.1 U 0.11 U 0.12 U 0.056 J 0.13 U 0.1 U 0.12 U 0.12 U 0.11 U

171,000 150,000 211,000 95,500 178,000 144,000 25,400 188,000 134,000 175,000 177,000 47,200

0.53 U 0.47 U 0.68 U 0.51 U 0.56 U 0.6 U 0.51 U 0.64 R 0.51 U 0.59 U 0.59 U 0.53 R

3.8 2.9 6.3 3.4 3.1 4.5 5.3 5.1 3.2 4.2 4.3 2.3

0.59 0.47 0.61 0.61 0.58 0.65 2.2 1.6 0.56 0.74 0.77 0.55

3.6 J 3.2 J 5.5 J 3.1 J 4.2 J 4.5 J 5.1 J 8.2 3.7 J 5.2 J 5.3 J 2.8 J

3,530 2,760 3,710 5,670 3,020 3,630 15,300 6,310 2,670 4,070 3,690 3,350

1.1 U 0.94 U 1.4 U 1 U 1.1 U 1.2 U 5.5 0.83 J 1 U 1.2 U 1.2 U 0.52 J

8,520 8,100 11,600 4,760 7,700 7,220 2,440 10,300 J 5,720 8,860 8,980 3,540 J

89.7 58.8 65.4 52.7 65.5 72.1 101 114 J 44.3 86.6 86.6 48.9 J

0.65 J 0.53 J 1.2 J 0.74 J 0.53 J 1.2 J 1.1 J 1 J 0.57 J 0.85 J 0.74 J 0.51 J

408 274 J 693 353 J 536 673 535 928 480 809 792 334 J

0.18 J 0.12 U 0.22 J 0.13 U 0.14 U 0.18 J 0.13 U 0.16 U 0.13 U 0.15 U 0.15 U 0.13 U

0.034 J 0.06 U 0.043 J 0.032 J 0.07 U 0.035 J 0.06 U 0.08 U 0.06 U 0.07 U 0.07 U 0.07 U

5,180 4,140 10,600 3,990 6,450 8,030 2,910 7,450 5,040 6,900 6,990 4,070

0.082 J 0.06 U 0.051 J 0.06 U 0.07 U 0.053 J 0.06 U 0.058 J 0.06 U 0.037 J 0.034 J 0.07 U

14.5 11.2 15.7 21.1 11.5 16.4 47.8 20.1 10.6 14.8 14.2 13.4

2.6 J 2.5 J 3.2 J 3.2 J 3.4 J 4.1 J 12.4 9.8 J‐ 3.5 J 4.5 J 4.3 J 3.2 J‐

0.19 J 0.04 1.69 0.06 U 10 2.83 1.3 13.1 6.64 4.35 NA 0.08 U

0.00264 U 1.00E‐03 U 0.00223 U 0.00203 U 0.00272 U 0.00234 U 5.40E‐04 0.00293 U 9.50E‐04 U 0.00291 U NA 0.00249 U

0.0088 J 0.0021 U 0.0124 0.0102 0.0122 U 0.0105 U 0.0253 0.0164 0.0021 U 0.0118 J NA 0.0112 U

0.0132 U 0.006 0.0111 U 0.0101 U 0.0136 U 0.0059 J 0.0288 0.0176 0.0049 0.0085 J NA 0.0125 U

3.17E‐04 U 5.50E‐05 U 2.67E‐04 U 2.43E‐04 U 3.26E‐04 U 2.80E‐04 U 5.50E‐05 U 3.51E‐04 U 5.60E‐05 U 3.50E‐04 U NA 2.99E‐04 U

0.0056 J 0.005 J 0.0098 J 0.0092 J 0.0109 J 0.008 J 0.0053 0.0099 J 0.0042 J 0.0105 J NA 0.0069 J

0.0079 U 0.0014 U 0.0067 U 0.0061 U 0.0082 U 0.007 U 0.0014 U 0.0088 U 0.0014 U 0.0087 U NA 0.0075 U

0.0248 J 0.0212 0.0255 J 0.0171 J 0.0348 J 0.0355 0.121 0.0807 0.0158 0.0341 J NA 0.0203 J

24.1 14.9 41.3 21.5 28.7 33.4 22 37.7 21 32.6 32.3 24.8

8.51 8.64 8.15 8.45 8.32 8.21 8.53 8.41 8.35 8.16 NA 8.53

15.4 13.9 0.2 27.2 ‐5.59E+01 ‐1.60E+00 ‐2.03E+01 ‐4.19E+01 ‐1.12E+01 13.3 NA 50

7,500 180 U 8,100 5,900 7,400 8,400 190 U 15,000 190 U 11,000 NA 3,200

VW-UXO16-SD12VW-UXO16-SD11 VW-UXO16-SD19 VW-UXO16-SD20 VW-UXO16-SD21VW-UXO16-SD13 VW-UXO16-SD14 VW-UXO16-SD15 VW-UXO16-SD16 VW-UXO16-SD17 VW-UXO16-SD18
VW-UXO16-SD13-000H VW-UXO16-SD20-000H VW-UXO16-SD20P-000H VW-UXO16-SD21-000HVW-UXO16-SD14-000H VW-UXO16-SD15-000H VW-UXO16-SD16-000H VW-UXO16-SD17-000H VW-UXO16-SD18-000H VW-UXO16-SD19-000HVW-UXO16-SD11-000H VW-UXO16-SD12-000H

07/20/1607/19/16 07/20/16 07/19/16 07/18/16 07/18/16 07/19/16 07/16/16 07/20/16 07/18/16 07/18/16 07/16/16
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Attachment 1, Table 1
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Attachment 1, Table 1
Analytical Data ‐ UXO 16.1 ‐ Sediment
UXO 16.1 Remedial Investigation Report
Former NASD, Vieques, Puerto Rico

Station ID
Sample ID
Sample Date

Grain Size (PCT)
Coarse Sand (%)

Fine Sand (%)

Fines (%)

Gravel (%)

Medium Sand (%)

Sand (%)

Notes:
Shading indicates detections

NA ‐ Not analyzed

J ‐ Analyte present, value may or may not be accurate or precise

J‐ ‐ Analyte present, value may be biased low, actual value may be higher

R ‐ Unreliable Result

U ‐ The material was analyzed for, but not detected

UJ ‐ Analyte not detected, quantitation limit may be inaccurate

MG/KG ‐ Milligrams per kilogram

MV ‐ Millivolts

PCT ‐ Percent

PH ‐ pH units

UG/KG ‐ Micrograms per kilogram

UMOL/G ‐ Micromoles per gram

VW-UXO16-SD12VW-UXO16-SD11 VW-UXO16-SD19 VW-UXO16-SD20 VW-UXO16-SD21VW-UXO16-SD13 VW-UXO16-SD14 VW-UXO16-SD15 VW-UXO16-SD16 VW-UXO16-SD17 VW-UXO16-SD18
VW-UXO16-SD13-000H VW-UXO16-SD20-000H VW-UXO16-SD20P-000H VW-UXO16-SD21-000HVW-UXO16-SD14-000H VW-UXO16-SD15-000H VW-UXO16-SD16-000H VW-UXO16-SD17-000H VW-UXO16-SD18-000H VW-UXO16-SD19-000HVW-UXO16-SD11-000H VW-UXO16-SD12-000H

07/20/1607/19/16 07/20/16 07/19/16 07/18/16 07/18/16 07/19/16 07/16/16 07/20/16 07/18/16 07/18/16 07/16/16

1.7 15.1 1.7 10.2 1.1 4 1.3 0.3 14.7 2.1 NA 1.8

57 21.1 62.8 9.6 73 48.3 57 48.5 22.8 80 NA 7.6

3.3 3.6 16.1 1.4 4.8 21 2.8 47.5 3.9 7.4 NA 3.6

0 2 0.6 0.7 0 0.8 0.6 0 1.8 1 NA 1.6

38 58.2 18.8 78.1 21.1 25.9 38.3 3.7 56.8 9.5 NA 85.4

96.7 94.4 83.3 97.9 95.2 78.2 96.6 52.5 94.3 91.6 NA 94.8
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Attachment 1, Table 2
Analytical Data ‐ UXO 16.1 Background ‐ Sediment
UXO 16.1 Remedial Investigation Report
Former NASD, Vieques, Puerto Rico

Station ID
Sample ID
Sample Date
Chemical Name

Total Metals (MG/KG)
Aluminum 819 J 1,230 J 1,350 J 1,940 J 1,670 J 1,600 J 1,430 J 1,350 J 1,440 J

Antimony 0.25 U 0.27 U 0.24 U 0.25 U 0.24 U 0.15 J 0.26 U 0.26 U 0.25 U

Arsenic 2.6 3 3.2 3.7 3.7 4.9 6.8 4.8 3.2

Barium 5.5 6 3 2.8 3.9 4.2 3.2 4.6 5.2

Beryllium 0.25 U 0.27 U 0.24 U 0.25 U 0.24 U 0.26 U 0.26 U 0.26 U 0.25 U

Cadmium 0.1 U 0.11 U 0.096 U 0.098 U 0.096 U 0.11 U 0.1 U 0.1 U 0.1 U

Calcium 183,000 184,000 91,600 53,400 55,600 106,000 94,700 70,400 94,900

Chromium (hexavalent) 0.5 U 0.54 U 0.48 U 0.49 U 0.48 U 0.53 U 0.51 U 0.51 U 0.51 U

Chromium 4.3 4.8 4.1 5.4 2.6 4.9 6.7 3.4 3.4

Cobalt 0.48 0.46 0.47 1.2 0.66 1.5 1.9 0.77 0.66

Copper 3.4 J 3.6 J 2.6 J 3.6 J 4.6 J 4.5 J 4.4 J 4.1 J 3.9 J

Iron 3,000 2,610 2,290 15,100 3,910 12,500 22,200 10,800 5,870

Lead 1 U 1.1 U 0.96 U 0.98 U 0.96 U 1.1 U 1 U 1 U 1 U

Magnesium 8,560 9,520 6,710 4,050 4,670 5,760 5,840 4,540 6,150

Manganese 45.5 52.3 28.7 73.3 45.7 67 79.7 55 54.9

Nickel 0.57 U 0.71 U 0.83 U 1.2 U 0.75 U 0.95 U 1.4 U 0.84 U 0.93 U

Potassium 309 J 392 J 288 J 353 J 403 411 361 J 386 362 J

Selenium 0.13 U 0.13 U 0.12 U 0.12 U 0.12 U 0.24 J 0.13 U 0.13 U 0.13 U

Silver 0.078 J 0.083 J 0.079 J 0.06 U 0.06 U 0.082 J 0.087 J 0.033 J 0.048 J

Sodium 4,260 5,280 3,350 3,210 3,230 4,660 4,150 4,080 3,880

Thallium 0.06 U 0.07 U 0.06 U 0.06 U 0.06 U 0.096 J 0.036 J 0.06 U 0.06 U

Vanadium 11.5 J 10.6 J 10.8 J 60.8 J 15.5 J 45.7 J 79.4 J 38.8 J 21.6 J

Zinc 1.9 J 2.2 J 2.3 J 3.4 J 3.9 J 4.2 J 4 J 3.4 J 3.6 J

Wet Chemistry
% Moisture (pct) 20.6 25.6 16.6 18.7 16.9 24.3 22.2 21.6 21.3

pH (ph) 8.51 NA 8.69 8.59 8.31 8.43 8.42 8.45 8.55

Redox (MV) (mv) 31.6 NA 10 9.8 2.7 27.3 30.9 14.9 14.2

Total organic carbon (TOC) (mg/kg) 6,000 NA 2,500 3,600 780 200 U 190 U 190 U 11,000

Grain Size (PCT)
Coarse Sand (%) 2.1 NA 31.5 25.9 45.8 1.4 2 6.7 1.5

Fine Sand (%) 63.1 NA 9.4 5.5 5.2 54.6 40.9 42.9 45.4

Fines (%) 1.7 NA 1 2.7 8.2 0.7 0.7 9.8 1.9

Gravel (%) 0 NA 17.4 8.8 20 0 0 0.7 0

Medium Sand (%) 33.1 NA 40.7 57.1 20.8 43.3 56.4 40 51.2

Sand (%) 98.3 NA 81.6 88.6 71.8 99.3 99.3 89.6 98.1

Notes:
Shading indicates detections

NA ‐ Not analyzed

J ‐ Analyte present, value may or may not be accurate or precise

U ‐ The material was analyzed for, but not detected
MG/KG ‐ Milligrams per kilogram

MV ‐ Millivolts

PCT ‐ Percent

PH ‐ pH units

UG/KG ‐ Micrograms per kilogram

VW-UXO16-SD22 VW-UXO16-SD23 VW-UXO16-SD24
VW-UXO16-SD22-0716 VW-UXO16-SD22P-0716 VW-UXO16-SD23-0716

VW-UXO16-SD25 VW-UXO16-SD26 VW-UXO16-SD27 VW-UXO16-SD28 VW-UXO16-SD29

07/21/16
VW-UXO16-SD24-0716 VW-UXO16-SD25-0716 VW-UXO16-SD26-0716 VW-UXO16-SD27-0716 VW-UXO16-SD28-0716 VW-UXO16-SD29-0716

07/21/16 07/21/16 07/21/16 07/21/16 07/21/16 07/21/16 07/21/16 07/21/16
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Attachment 1, Table 2
Analytical Data ‐ UXO 16.1 Background ‐ Sediment
UXO 16.1 Remedial Investigation Report
Former NASD, Vieques, Puerto Rico

Station ID
Sample ID
Sample Date
Chemical Name

Total Metals (MG/KG)
Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium (hexavalent)

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

Vanadium

Zinc

Wet Chemistry
% Moisture (pct)

pH (ph)

Redox (MV) (mv)

Total organic carbon (TOC) (mg/kg)

Grain Size (PCT)
Coarse Sand (%)

Fine Sand (%)

Fines (%)

Gravel (%)

Medium Sand (%)

Sand (%)

Notes:
Shading indicates detections

NA ‐ Not analyzed

J ‐ Analyte present, value may or may not be accurate or precise

U ‐ The material was analyzed for, but not detected
MG/KG ‐ Milligrams per kilogram

MV ‐ Millivolts

PCT ‐ Percent

PH ‐ pH units

UG/KG ‐ Micrograms per kilogram

1,310 J 1,280 J 1,830 J 1,760 J 1,880 J 1,150 J 1,350 J 1,660 J 1,540 J

0.26 U 0.27 U 0.27 U 0.29 U 0.3 U 0.26 U 0.25 U 0.25 U 0.27 U

3.2 3.4 3 3.5 2.3 2.7 2.6 5.7 5.6

4.9 7.5 15 14.9 18.2 4.5 4.4 5.8 8.7

0.26 U 0.27 U 0.27 U 0.29 U 0.3 U 0.26 U 0.25 U 0.25 U 0.27 U

0.11 U 0.11 U 0.11 U 0.12 U 0.12 U 0.1 U 0.099 U 0.1 U 0.11 U

167,000 223,000 140,000 149,000 209,000 72,200 74,800 65,900 143,000

0.53 U 0.54 U 0.55 U 0.59 U 0.6 U 0.52 U 0.49 U 0.5 U 0.53 U

5.9 7.5 5.5 5.3 5.3 5.2 4.3 9.6 7.9

0.43 0.64 1.5 1.6 1.4 1.7 1.2 3.1 1.9

3.4 J 4.1 J 8.2 7.6 8.3 4.3 J 4.1 J 5.4 J 6.3 J

4,060 5,090 11,700 10,000 5,740 15,000 9,800 31,400 26,600

1.1 U 1.1 U 1.1 U 1.2 U 1.2 U 1 U 0.99 U 1.2 U 1.1 U

9,740 11,900 8,710 8,570 11,000 4,400 4,840 4,580 8,020

50.6 68.4 79.2 75 89.8 56.4 66 95.5 114

0.86 U 0.85 U 1.3 U 1 U 0.99 U 0.89 U 0.83 U 2 U 1.6 U

449 536 925 931 1,040 472 422 361 J 505

0.13 U 0.14 U 0.14 U 0.15 U 0.15 U 0.13 U 0.12 U 0.13 U 0.13 U

0.079 J 0.07 U 0.033 J 0.07 U 0.03 J 0.088 J 0.079 J 0.086 J 0.074 J

4,440 5,780 5,440 6,080 7,760 3,700 3,370 2,910 4,920

0.07 U 0.031 J 0.037 J 0.044 J 0.039 J 0.034 J 0.06 U 0.06 U 0.07 U

18.7 J 21.6 J 39.7 J 34.4 J 21.2 J 53 J 36.5 J 110 J 89.8 J

2.2 J 2.3 J 5.7 J 5.4 J 5.7 J 4 J 3.7 J 5 J 4.9 J

24.1 26.3 26.9 31.7 33.5 22.9 19 20.6 25.2

8.28 8.13 8.16 NA 8.15 8.21 8.33 8.4 8.16

‐2.10E+00 12.4 4.2 NA ‐2.57E+01 ‐2.86E+01 ‐4.29E+01 12.1 13.6

16,000 9,600 7,800 NA 19,000 9,600 800 5,200 3,400

7.7 5 3.9 NA 1.4 3.5 3.1 1.9 2

50.4 82.6 65.1 NA 78.7 52.3 40.3 33.7 85.2

6.9 6.8 10.8 NA 14.8 5.3 4.8 3.3 7.8

3.4 1.7 0 NA 0 4.8 4.8 2.7 0

31.6 3.9 20.2 NA 5.1 34.1 47 58.4 5

89.7 91.5 89.2 NA 85.2 89.9 90.4 94 92.2

VW-UXO16-SD37VW-UXO16-SD31 VW-UXO16-SD32 VW-UXO16-SD33 VW-UXO16-SD34 VW-UXO16-SD35 VW-UXO16-SD36VW-UXO16-SD30
VW-UXO16-SD35-0716 VW-UXO16-SD36-0716 VW-UXO16-SD37-0716VW-UXO16-SD30-0716 VW-UXO16-SD31-0716 VW-UXO16-SD32-0716 VW-UXO16-SD32P-0716 VW-UXO16-SD33-0716 VW-UXO16-SD34-0716

07/21/1607/21/16 07/21/16 07/21/16 07/21/16 07/21/16 07/21/16 07/21/16 07/21/16
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Attachment 2 
Aquatic Food Web Calculations Modeled 

From Sediment 



Attachment 2, Table 1
Summary of Hawksbill Sea Turtle Exposure Doses ‐ Screening (Step 2) ‐ Maximum
UXO 16.1 Remedial Investigation Report
Former NASD, Vieques, Puerto Rico

Chemical

Maximum 
Sediment 

Concentration 
(mg/kg)

Sediment‐
Invertebrate 

BAF

Benthic 
Invertebrate 

Concentration 
(mg/kg dw)

Dietary 
Intake 

(mg/kg/day)

Bird NOAEL 
TRV 

(mg/kg/d)

Bird MATC 
TRV 

(mg/kg/d)

Bird LOAEL 
TRV 

(mg/kg/d)
NOAEL HQ

MATC      
HQ

LOAEL HQ

Metals

Arsenic 1.14E+01 Regression 3.20E+00 5.85E‐02 5.14 8.12 12.8 1.14E‐02 7.20E‐03 4.56E‐03

Cadmium 5.60E‐02 Regression 1.11E‐01 2.02E‐03 1.47 3.29 7.35 1.38E‐03 6.16E‐04 2.75E‐04

Chromium 6.40E+00 Regression 3.19E+00 5.83E‐02 2.66 5.95 13.3 2.19E‐02 9.81E‐03 4.39E‐03

Copper 8.40E+00 7.957 6.68E+01 1.22E+00 4.05 7.00 12.1 3.02E‐01 1.75E‐01 1.01E‐01

Lead 5.50E+00 Regression 9.30E‐01 1.70E‐02 3.85 8.61 19.3 4.42E‐03 1.98E‐03 8.84E‐04

Nickel 1.70E+00 Regression 5.25E‐01 9.61E‐03 6.71 15.0 33.6 1.43E‐03 6.40E‐04 2.86E‐04

Selenium 2.20E‐01 1.000 2.20E‐01 4.03E‐03 0.40 0.57 0.80 1.01E‐02 7.12E‐03 5.03E‐03

Silver 4.30E‐02 0.180 7.74E‐03 1.42E‐04 4.04 9.03 20.2 3.51E‐05 1.57E‐05 7.01E‐06

Zinc 1.24E+01 Regression 1.07E+02 1.95E+00 66.1 148 331 2.95E‐02 1.32E‐02 5.90E‐03

DI = Chemical‐specific= Dietary intake for chemical (mg chemical/kg body weight/day)

FIR = 0.4978 = Food ingestion rate (kg/day dry weight)

FCxi = Chemical‐specific= Concentration of chemical in food item (benthic invertebrates, dry weight basis)

PDFi = 1.000 = Proportion of diet composed of food item (benthic invertebrates)
BW = 27.2 = Body weight (kg)

BW

PDFFCFIR
DI ixii

x

])()()([ 
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Attachment 2, Table 2
Summary of Green Sea Turtle Exposure Doses ‐ Screening (Step 2) ‐ Maximum
UXO 16.1 Remedial Investigation Report
Former NASD, Vieques, Puerto Rico

Chemical

Maximum 
Sediment 

Concentration 
(mg/kg)

Sediment‐
Plant BAF

Aquatic      
Plant 

Concentration 
(mg/kg dw)

Dietary Intake 
(mg/kg/day)

Bird NOAEL 
TRV 

(mg/kg/d)

Bird MATC 
TRV 

(mg/kg/d)

Bird LOAEL 
TRV 

(mg/kg/d)
NOAEL HQ

MATC       
HQ

LOAEL HQ

Metals

Arsenic 1.14E+01 Regression 5.38E‐01 2.90E‐03 5.14 8.12 12.8 5.65E‐04 3.57E‐04 2.26E‐04

Cadmium 5.60E‐02 Regression 1.29E‐01 6.94E‐04 1.47 3.29 7.35 4.72E‐04 2.11E‐04 9.45E‐05

Chromium 6.40E+00 0.084 5.37E‐01 2.90E‐03 2.66 5.95 13.3 1.09E‐03 4.87E‐04 2.18E‐04

Copper 8.40E+00 Regression 4.52E+00 2.43E‐02 4.05 7.00 12.1 6.01E‐03 3.48E‐03 2.01E‐03

Lead 5.50E+00 Regression 6.90E‐01 3.72E‐03 3.85 8.61 19.3 9.66E‐04 4.32E‐04 1.93E‐04

Nickel 1.70E+00 Regression 1.61E‐01 8.67E‐04 6.71 15.0 33.6 1.29E‐04 5.78E‐05 2.59E‐05

Selenium 2.20E‐01 Regression 9.54E‐02 5.14E‐04 0.40 0.57 0.80 1.29E‐03 9.09E‐04 6.43E‐04

Silver 4.30E‐02 0.037 1.58E‐03 8.51E‐06 4.04 9.03 20.2 2.11E‐06 9.42E‐07 4.21E‐07

Zinc 1.24E+01 Regression 1.95E+01 1.05E‐01 66.1 148 331 1.59E‐03 7.13E‐04 3.19E‐04

DI = Chemical‐specific= Dietary intake for chemical (mg chemical/kg body weight/day)

FIR = 0.5624 = Food ingestion rate (kg/day dry weight)

FCxi = Chemical‐specific= Concentration of chemical in food item (aquatic plants, dry weight basis)

PDFi = 1.000 = Proportion of diet composed of food item (aquatic plants)
BW = 104.3 = Body weight (kg)

BW

PDFFCFIR
DI ixii

x

])()()([ 
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Attachment 2, Table 3
Summary of Brown Pelican Exposure Doses ‐ Screening (Step 2) ‐ Maximum
UXO 16.1 Remedial Investigation Report
Former NASD, Vieques, Puerto Rico

Chemical

Maximum 
Sediment 

Concentration 
(mg/kg)

Sediment‐
Fish BAF

Fish 
Concentration 

(mg/kg dw)

Dietary 
Intake 

(mg/kg/day)

NOAEL TRV 
(mg/kg/d)

MATC TRV 
(mg/kg/d)

LOAEL TRV 
(mg/kg/d)

NOAEL HQ
MATC      

HQ
LOAEL HQ

Metals

Arsenic 1.14E+01 0.126 1.44E+00 1.31E‐01 5.14 8.12 12.8 2.54E‐02 1.61E‐02 1.02E‐02

Cadmium 5.60E‐02 0.220 1.23E‐02 1.12E‐03 1.47 3.29 7.35 7.63E‐04 3.41E‐04 1.53E‐04

Chromium 6.40E+00 0.038 2.43E‐01 2.21E‐02 2.66 5.95 13.3 8.33E‐03 3.72E‐03 1.67E‐03

Copper 8.40E+00 0.100 8.40E‐01 7.65E‐02 4.05 7.00 12.1 1.89E‐02 1.09E‐02 6.32E‐03

Lead 5.50E+00 0.130 7.15E‐01 6.51E‐02 3.85 8.61 19.3 1.69E‐02 7.56E‐03 3.38E‐03

Nickel 1.70E+00 1.00 1.70E+00 1.55E‐01 6.71 15.0 33.6 2.31E‐02 1.03E‐02 4.61E‐03

Selenium 2.20E‐01 1.00 2.20E‐01 2.00E‐02 1.80 4.02 9.00 1.11E‐02 4.98E‐03 2.23E‐03

Silver 4.30E‐02 1.00 4.30E‐02 3.92E‐03 4.04 9.03 20.2 9.69E‐04 4.33E‐04 1.94E‐04

Zinc 1.24E+01 1.30 1.61E+01 1.47E+00 66.1 148 331 2.22E‐02 9.93E‐03 4.44E‐03

DI = Chemical‐specific= Dietary intake for chemical (mg chemical/kg body weight/day)
FIR = 0.2890 = Food ingestion rate (kg/day dry weight)

FCxi = Chemical‐specific= Concentration of chemical in food item (fish, dry weight basis)
PDFi = 1.000 = Proportion of diet composed of food item (fish)
BW = 3.174 = Body weight (kg)

BW

PDFFCFIR
DI ixii

x

])()()([ 
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Attachment 2, Table 4
Summary of West Indian Manatee Exposure Doses ‐ Screening (Step 2) ‐ Maximum
UXO 16.1 Remedial Investigation Report
Former NASD, Vieques, Puerto Rico

Chemical

Maximum 
Sediment 

Concentration 
(mg/kg)

Sediment‐
Plant BAF

Aquatic       
Plant 

Concentration 
(mg/kg dw)

Dietary Intake 
(mg/kg/day)

NOAEL TRV 
(mg/kg/d)

MATC TRV 
(mg/kg/d)

LOAEL TRV 
(mg/kg/d)

NOAEL HQ
MATC       

HQ
LOAEL HQ

Metals

Arsenic 1.14E+01 Regression 5.38E‐01 7.91E‐02 0.25 0.56 1.26 3.14E‐01 1.40E‐01 6.27E‐02

Cadmium 5.60E‐02 Regression 1.29E‐01 5.92E‐03 0.77 2.43 7.70 7.68E‐03 2.43E‐03 7.68E‐04

Chromium 6.40E+00 0.084 5.37E‐01 5.47E‐02 2.40 5.37 12.0 2.28E‐02 1.02E‐02 4.56E‐03

Copper 8.40E+00 Regression 4.52E+00 2.39E‐01 5.60 7.23 9.34 4.27E‐02 3.30E‐02 2.56E‐02

Lead 5.50E+00 Regression 6.90E‐01 5.70E‐02 4.70 6.47 8.90 1.21E‐02 8.82E‐03 6.41E‐03

Nickel 1.70E+00 Regression 1.61E‐01 1.53E‐02 1.70 2.40 3.40 9.02E‐03 6.38E‐03 4.51E‐03

Selenium 2.20E‐01 Regression 9.54E‐02 5.25E‐03 0.20 0.26 0.33 2.63E‐02 2.05E‐02 1.59E‐02

Silver 4.30E‐02 0.037 1.58E‐03 2.79E‐04 12.0 26.9 60.2 2.31E‐05 1.03E‐05 4.63E‐06

Zinc 1.24E+01 Regression 1.95E+01 9.17E‐01 75.4 169 377 1.22E‐02 5.44E‐03 2.43E‐03

DI = Chemical‐specific= Dietary intake for chemical (mg chemical/kg body weight/day)

FIR = 21.9 = Food ingestion rate (kg/day dry weight)

FCxi = Chemical‐specific= Concentration of chemical in food item (aquatic plants, dry weight basis)

PDFi = 0.900 = Proportion of diet composed of food item (aquatic plants)

SCx = Chemical‐specific= Concentration of chemical in sediment (mg/kg, dry weight)

PDS = 0.100 = Proportion of diet composed of sediment

BW = 449 = Body weight (kg)
Note: There is no freshwater drinking water source available for manatees at UXO 16.1.

BW

PDSSCFIRPDFFCFIR
DI xixii

x

])]()()[()]()()([[ 
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Attachment 2, Table 5
Summary of Bottlenose Dolphin Exposure Doses ‐ Screening (Step 2) ‐ Maximum
UXO 16.1 Remedial Investigation Report
Former NASD, Vieques, Puerto Rico

Chemical

Maximum 
Sediment 

Concentration 
(mg/kg)

Sediment‐
Fish BAF

Fish 
Concentration 

(mg/kg dw)

Dietary Intake 
(mg/kg/day)

NOAEL TRV 
(mg/kg/d)

MATC TRV 
(mg/kg/d)

LOAEL TRV 
(mg/kg/d)

NOAEL HQ
MATC       

HQ
LOAEL HQ

Metals

Arsenic 1.14E+01 0.126 1.44E+00 9.23E‐02 1.04 1.31 1.66 8.88E‐02 7.03E‐02 5.56E‐02

Cadmium 5.60E‐02 0.220 1.23E‐02 7.92E‐04 0.77 2.43 7.70 1.03E‐03 3.25E‐04 1.03E‐04

Chromium 6.40E+00 0.038 2.43E‐01 1.56E‐02 2.40 5.37 12.0 6.51E‐03 2.91E‐03 1.30E‐03

Copper 8.40E+00 0.100 8.40E‐01 5.40E‐02 11.7 13.3 15.1 4.61E‐03 4.06E‐03 3.57E‐03

Lead 5.50E+00 0.130 7.15E‐01 4.60E‐02 4.70 6.47 8.90 9.78E‐03 7.11E‐03 5.16E‐03

Nickel 1.70E+00 1.00 1.70E+00 1.09E‐01 1.70 2.40 3.40 6.43E‐02 4.55E‐02 3.21E‐02

Selenium 2.20E‐01 1.00 2.20E‐01 1.41E‐02 0.20 0.26 0.33 7.07E‐02 5.50E‐02 4.29E‐02

Silver 4.30E‐02 1.00 4.30E‐02 2.76E‐03 12.0 26.9 60.2 2.30E‐04 1.03E‐04 4.59E‐05

Zinc 1.24E+01 1.30 1.61E+01 1.04E+00 75.4 169 377 1.37E‐02 6.15E‐03 2.75E‐03

DI = Chemical‐specific= Dietary intake for chemical (mg chemical/kg body weight/day)

FIR = 10.9 = Food ingestion rate (kg/day dry weight)

FCxi = Chemical‐specific= Concentration of chemical in food item (fish, dry weight basis)

PDFi = 1.000 = Proportion of diet composed of food item (fish)
BW = 169 = Body weight (kg)

BW

PDFFCFIR
DI ixii

x

])()()([ 
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CONTRACTOR QUALITY CONTROL REPORT  

(ATTACH ADDITIONAL SHEETS IF NECESSARY) 

REPORT DATE:  03/30/15  

REVISION NO:        

REVISION DATE:        

CTO NO:        006 PROJECT NAME/LOCATION:        Expanded Site Inspection of UXO 16 Adjacent to 
SWMU Unit 4 

REPORT NO:   001 

PROJECT NO:        491944 PROJECT QC MANAGER:        George DeMetropolis SITE H&S SPECIALIST:        George DeMetropolis 

SAFETY MEETINGS AND INSPECTIONS 

WAS A SAFETY MEETING HELD THIS DAY?         YES             NO IF YES, ATTACH SAFETY MEETING MINUTES 

WAS CRANE USED ON THE SITE THIS DAY?      YES             NO IF YES, ATTACH DAILY CRANE REPORT OF INSPECTION AND CONTRACTOR 
CRANE OPERATION CHECKLIST 

DEFINABLE FEATURES OF WORK STATUS 

DFOW No. Definable Feature Of Work  Preparatory Initial Follow-Up 

1 Document Management and Control (Pre-mobilization Activities)    

2 Data Management (Pre-mobilization Activities)    

3 Pre-mobilization Activities    

4 Site Preparation         

5 Site Layout         

6 Detector Aided Underwater Visual Survey         

7 Demobilization         

8 SI/ESI Report Preparation and Approval    

9 Project Closeout         

P
R

E
P

A
R

A
T

O
R

Y
 

WAS PREPARATORY PHASE WORK PERFORMED TODAY?    YES             NO 

IF YES, FILL OUT AND ATTACH SUPPLEMENTAL PREPARATORY PHASE CHECKLIST. 

DFOW No.(from list above). TASK/ACTIVITY PREPARATORY PHASE  

REPORT NO. 

     001      Verify appropriate measures are 
in place to manage and control 
project documents 

 001     

     002      Verify appropriate measures are 
in place to manage and control 
project data 

  002 

     003 Verify MR contractor 
qualifications, training, licenses 

  003 

     004      Verify all project SOPs are approved, Verify regulatory 
agencies are notified of field schedule, Verify GPS and hand held 
geophysical equipment are procured, Verify MR data 
management systems and other logistical support are 
coordinated, Verify Emergency Services are coordinated, Verify 
operating schedules are finalized, Verify site‐specific training is 
performed and acknowledged, including the training of divers 
to be familiar with the identification and mitigation 
measures for federally listed coral reefs and sea turtles that 
may be on site, Verify project plans are reviewed and 
acknowledged by field staff 

  004 

                  
                  
                  

INITIAL AND FOLLOW-UP FEATURE OF WORK COMMENTS 
DFOW No.(from list above) Phase Comment/Finding/Action 

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

REWORK ITEMS IDENTIFIED TODAY 
(NOT CORRECTED BY CLOSE OF BUSINESS) 

REWORK ITEMS CORRECTED TODAY  
(FROM REWORK ITEMS LIST) 

TASK/ACTIVITY DATE ISSUED DESCRIPTION TASK/ACTIVITY CORRECTIVE ACTION(S) TAKEN 
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CONTRACTOR QUALITY CONTROL REPORT  

(ATTACH ADDITIONAL SHEETS IF NECESSARY) 

REPORT DATE:  03/30/15  

REVISION NO:        

REVISION DATE:        

CTO NO:        006 PROJECT NAME/LOCATION:         Expanded Site Inspection of UXO 16 Adjacent to 
SWMU Unit 4 

REPORT NO:   001      

PROJECT NO:        491944 PROJECT QC MANAGER:        George DeMetropolis SITE H&S SPECIALIST:   George DeMetropolis 

SAMPLING/TESTING PERFORMED 

SAMPLING/TESTING PERFORMED SAMPLING/TESTING COMPANY SAMPLING/TESTING PERSONNEL 

                  

                  

                  

                  

MATERIALS/EQUIPMENT  INSPECTION (Materials received and inspected against specifications) 

MATERIAL/EQUIPMENT DESCRIPTION SPECIFICATION MATERIAL ACCEPTED? COMMENT/REASON/ACTION 

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

SUBMITTALS INSPECTION / REVIEW 

SUBMITTAL NO SUBMITTAL DESCRIPTION SPEC/PLAN REFERENCE SUBMITTAL 
APPROVED? 

COMMENT/REASON/ACTION 

                  YES              NO          

                  YES              NO          

                  YES              NO          

                  YES              NO          

OFF-SITE SURVEILLANCE ACTIVITIES, INCLUDING ACTIONS TAKEN:         

ACCUMULATION/STOCKPILE AREA INSPECTION 

INSPECTION 
PERFORMED BY: 

      SIGNATURE OF 
INSPECTOR: 

      

ACCUMULATION/ 
STOCKPILE AREA 
LOCATION 

      

NO OF 
CONTAINERS: 

      NO OF TANKS:       NO OF ROLL-OFF BOXES:       NO OF DRUMS:       

INSPECTION RESULTS:         

TRANSPORTATION AND DISPOSAL ACTIVITIES/SUMMARY/QUANTITIES: 

      

GENERAL COMMENTS (rework, directives, etc.):  Kick-Off Meeting/Pre-construction meeting held today 

      

LIST OF ATTACHMENTS (examples, as applicable:  preparatory phase checklist, QC meeting minutes, safety meeting minutes, crane inspections, crane operation checklist, COCs, weight 
tickets, manifests, profiles, rework item list, testing plan and log, etc.): See preparatory phase checklist DFOW 001 

      

On behalf of the contractor, I certify that this report is complete and correct and 
equipment and material used and work performed during this reporting period is in 
compliance with the contract drawings and specifications to the best of my 
knowledge except as noted in this report. 

 

 
 

  
 
 
03/30/15 

PROJECT QC MANAGER’S SIGNATURE  DATE 

On behalf of the contractor, I attest that the work for which payment is requested, 
including stored material, is in compliance with contract requirements. 

   
 
 
03/30/15 

PROJECT QC MANAGER’S SIGNATURE  DATE 
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CONTRACTOR QUALITY CONTROL REPORT  

(ATTACH ADDITIONAL SHEETS IF NECESSARY) 

REPORT DATE:  3/31/15  

REVISION NO:        

REVISION DATE:        

CTO NO:        006 PROJECT NAME/LOCATION:        Expanded Site Inspection of UXO 16 Adjacent to 
SWMU Unit 4 

REPORT NO:   002 

PROJECT NO:        491944 PROJECT QC MANAGER:        George DeMetropolis SITE H&S SPECIALIST:        George DeMetropolis 

SAFETY MEETINGS AND INSPECTIONS 

WAS A SAFETY MEETING HELD THIS DAY?         YES             NO IF YES, ATTACH SAFETY MEETING MINUTES 

WAS CRANE USED ON THE SITE THIS DAY?      YES             NO IF YES, ATTACH DAILY CRANE REPORT OF INSPECTION AND CONTRACTOR 
CRANE OPERATION CHECKLIST 

DEFINABLE FEATURES OF WORK STATUS 

DFOW No. Definable Feature Of Work  Preparatory Initial Follow-Up 

001 Document Management and Control (Pre-mobilization Activities)    

002 Data Management (Pre-mobilization Activities)    

003 Pre-mobilization Activities    

004 Site Preparation         

005 Site Layout         

006 Detector Aided Underwater Visual Survey         

007 Demobilization         

008 SI/ESI Report Preparation and Approval    

009 Project Closeout         

P
R

E
P

A
R

A
T

O
R

Y
 

WAS PREPARATORY PHASE WORK PERFORMED TODAY?    YES             NO 

IF YES, FILL OUT AND ATTACH SUPPLEMENTAL PREPARATORY PHASE CHECKLIST. 

DFOW No.(from list above). TASK/ACTIVITY PREPARATORY PHASE  

REPORT NO. 

     005 Verify site boundaries have 
been established 

005 

             
                  
                  
                  
                  
                  

INITIAL AND FOLLOW-UP FEATURE OF WORK COMMENTS 
DFOW No.(from list above) Phase Comment/Finding/Action 

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

REWORK ITEMS IDENTIFIED TODAY 
(NOT CORRECTED BY CLOSE OF BUSINESS) 

REWORK ITEMS CORRECTED TODAY  
(FROM REWORK ITEMS LIST) 

TASK/ACTIVITY DATE ISSUED DESCRIPTION TASK/ACTIVITY CORRECTIVE ACTION(S) TAKEN 
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CONTRACTOR QUALITY CONTROL REPORT  

(ATTACH ADDITIONAL SHEETS IF NECESSARY) 

REPORT DATE:  03/31/15  

REVISION NO:        

REVISION DATE:        

CTO NO:        006 PROJECT NAME/LOCATION:         Expanded Site Inspection of UXO 16 Adjacent to 
SWMU Unit 4 

REPORT NO:   002      

PROJECT NO:        491944 PROJECT QC MANAGER:        George DeMetropolis SITE H&S SPECIALIST:   George DeMetropolis 

SAMPLING/TESTING PERFORMED 

SAMPLING/TESTING PERFORMED SAMPLING/TESTING COMPANY SAMPLING/TESTING PERSONNEL 

                  

                  

                  

                  

MATERIALS/EQUIPMENT  INSPECTION (Materials received and inspected against specifications) 

MATERIAL/EQUIPMENT DESCRIPTION SPECIFICATION MATERIAL ACCEPTED? COMMENT/REASON/ACTION 

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

SUBMITTALS INSPECTION / REVIEW 

SUBMITTAL NO SUBMITTAL DESCRIPTION SPEC/PLAN REFERENCE SUBMITTAL 
APPROVED? 

COMMENT/REASON/ACTION 

                  YES              NO          

                  YES              NO          

                  YES              NO          

                  YES              NO          

OFF-SITE SURVEILLANCE ACTIVITIES, INCLUDING ACTIONS TAKEN:         

ACCUMULATION/STOCKPILE AREA INSPECTION 

INSPECTION 
PERFORMED BY: 

      SIGNATURE OF 
INSPECTOR: 

      

ACCUMULATION/ 
STOCKPILE AREA 
LOCATION 

      

NO OF 
CONTAINERS: 

      NO OF TANKS:       NO OF ROLL-OFF BOXES:       NO OF DRUMS:       

INSPECTION RESULTS:         

TRANSPORTATION AND DISPOSAL ACTIVITIES/SUMMARY/QUANTITIES: 

      

GENERAL COMMENTS (rework, directives, etc.):        

LIST OF ATTACHMENTS (examples, as applicable:  preparatory phase checklist, QC meeting minutes, safety meeting minutes, crane inspections, crane operation checklist, COCs, weight 
tickets, manifests, profiles, rework item list, testing plan and log, etc.): See preparatory phase checklist DFOW 002 

On behalf of the contractor, I certify that this report is complete and correct and 
equipment and material used and work performed during this reporting period is in 
compliance with the contract drawings and specifications to the best of my 
knowledge except as noted in this report. 

 

 
 

  
 
 
03/31/15 

PROJECT QC MANAGER’S SIGNATURE  DATE 

On behalf of the contractor, I attest that the work for which payment is requested, 
including stored material, is in compliance with contract requirements. 

   
 
 
03/31/15 

PROJECT QC MANAGER’S SIGNATURE  DATE 
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CONTRACTOR QUALITY CONTROL REPORT  

(ATTACH ADDITIONAL SHEETS IF NECESSARY) 

REPORT DATE:  04/01/15  

REVISION NO:        

REVISION DATE:        

CTO NO:        006 PROJECT NAME/LOCATION:        Expanded Site Inspection of UXO 16 Adjacent to 
SWMU Unit 4 

REPORT NO:   003 

PROJECT NO:        491944 PROJECT QC MANAGER:        George DeMetropolis SITE H&S SPECIALIST:        George DeMetropolis 

SAFETY MEETINGS AND INSPECTIONS 

WAS A SAFETY MEETING HELD THIS DAY?         YES             NO IF YES, ATTACH SAFETY MEETING MINUTES 

WAS CRANE USED ON THE SITE THIS DAY?      YES             NO IF YES, ATTACH DAILY CRANE REPORT OF INSPECTION AND CONTRACTOR 
CRANE OPERATION CHECKLIST 

DEFINABLE FEATURES OF WORK STATUS 

DFOW No. Definable Feature Of Work  Preparatory Initial Follow-Up 

001 Document Management and Control (Pre-mobilization Activities)    

002 Data Management (Pre-mobilization Activities)    

003 Pre-mobilization Activities    

004 Site Preparation         

005 Site Layout         

006 Detector Aided Underwater Visual Survey         

007 Demobilization         

008 SI/ESI Report Preparation and Approval    

009 Project Closeout         

P
R

E
P

A
R

A
T

O
R

Y
 

WAS PREPARATORY PHASE WORK PERFORMED TODAY?    YES             NO 

IF YES, FILL OUT AND ATTACH SUPPLEMENTAL PREPARATORY PHASE CHECKLIST. 

DFOW No.(from list above). TASK/ACTIVITY PREPARATORY PHASE  

REPORT NO. 

     006 Verify testing of All Metals hand 
held equipment can detect a 
20mm projectile to a depth of 9 
Inches, Verify underwater visibility is at 
least 50 feet, Verify area/boundary, Verify work methods – all completed 
satisfactorily 

006 

             
                  
                  
                  
                  
                  

INITIAL AND FOLLOW-UP FEATURE OF WORK COMMENTS 
DFOW No.(from list above) Phase Comment/Finding/Action 

     006  Initial                 
 Follow up        

Work methods are being performed IAW the QAPP and SOP. Two transects completed satisfactorily: A49 & A50. QC was 
performed by UXOQCS on transect A49 and anomaly found at 270 feet, which was below contract depth.  This represents the first 
of 2 required transect inspections in this lot of 10 transects under normal inspection criteria.       

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

REWORK ITEMS IDENTIFIED TODAY 
(NOT CORRECTED BY CLOSE OF BUSINESS) 

REWORK ITEMS CORRECTED TODAY  
(FROM REWORK ITEMS LIST) 

TASK/ACTIVITY DATE ISSUED DESCRIPTION TASK/ACTIVITY CORRECTIVE ACTION(S) TAKEN 
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CONTRACTOR QUALITY CONTROL REPORT  

(ATTACH ADDITIONAL SHEETS IF NECESSARY) 

REPORT DATE:  04/01/15  

REVISION NO:        

REVISION DATE:        

CTO NO:        006 PROJECT NAME/LOCATION:         Expanded Site Inspection of UXO 16 Adjacent to 
SWMU Unit 4 

REPORT NO:   003      

PROJECT NO:        491944 PROJECT QC MANAGER:        George DeMetropolis SITE H&S SPECIALIST:   George DeMetropolis 

SAMPLING/TESTING PERFORMED 

SAMPLING/TESTING PERFORMED SAMPLING/TESTING COMPANY SAMPLING/TESTING PERSONNEL 

                  

                  

                  

                  

MATERIALS/EQUIPMENT  INSPECTION (Materials received and inspected against specifications) 

MATERIAL/EQUIPMENT DESCRIPTION SPECIFICATION MATERIAL ACCEPTED? COMMENT/REASON/ACTION 

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

SUBMITTALS INSPECTION / REVIEW 

SUBMITTAL NO SUBMITTAL DESCRIPTION SPEC/PLAN REFERENCE SUBMITTAL 
APPROVED? 

COMMENT/REASON/ACTION 

                  YES              NO          

                  YES              NO          

                  YES              NO          

                  YES              NO          

OFF-SITE SURVEILLANCE ACTIVITIES, INCLUDING ACTIONS TAKEN:         

ACCUMULATION/STOCKPILE AREA INSPECTION 

INSPECTION 
PERFORMED BY: 

      SIGNATURE OF 
INSPECTOR: 

      

ACCUMULATION/ 
STOCKPILE AREA 
LOCATION 

      

NO OF 
CONTAINERS: 

      NO OF TANKS:       NO OF ROLL-OFF BOXES:       NO OF DRUMS:       

INSPECTION RESULTS:         

TRANSPORTATION AND DISPOSAL ACTIVITIES/SUMMARY/QUANTITIES: 

      

GENERAL COMMENTS (rework, directives, etc.):        

LIST OF ATTACHMENTS (examples, as applicable:  preparatory phase checklist, QC meeting minutes, safety meeting minutes, crane inspections, crane operation checklist, COCs, weight 
tickets, manifests, profiles, rework item list, testing plan and log, etc.): See preparatory phase checklist DFOW 002 

On behalf of the contractor, I certify that this report is complete and correct and 
equipment and material used and work performed during this reporting period is in 
compliance with the contract drawings and specifications to the best of my 
knowledge except as noted in this report. 

 

 
 

  
 
 
04/01/15 

PROJECT QC MANAGER’S SIGNATURE  DATE 

On behalf of the contractor, I attest that the work for which payment is requested, 
including stored material, is in compliance with contract requirements. 

   
 
 
04/01/15 

PROJECT QC MANAGER’S SIGNATURE  DATE 
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CONTRACTOR QUALITY CONTROL REPORT  

(ATTACH ADDITIONAL SHEETS IF NECESSARY) 

REPORT DATE:  04/03/15  

REVISION NO:        

REVISION DATE:        

CTO NO:        006 PROJECT NAME/LOCATION:        Expanded Site Inspection of UXO 16 Adjacent to 
SWMU Unit 4 

REPORT NO:   004 

PROJECT NO:        491944 PROJECT QC MANAGER:        John W. Stoddart SITE H&S SPECIALIST:        John W. Stoddart 

SAFETY MEETINGS AND INSPECTIONS 

WAS A SAFETY MEETING HELD THIS DAY?         YES             NO IF YES, ATTACH SAFETY MEETING MINUTES  

WAS CRANE USED ON THE SITE THIS DAY?      YES             NO IF YES, ATTACH DAILY CRANE REPORT OF INSPECTION AND CONTRACTOR 
CRANE OPERATION CHECKLIST 

DEFINABLE FEATURES OF WORK STATUS 

DFOW No. Definable Feature Of Work  Preparatory Initial Follow-Up 

001 Document Management and Control (Pre-mobilization Activities)    

002 Data Management (Pre-mobilization Activities)    

003 Pre-mobilization Activities    

004 Site Preparation         

005 Site Layout         

006 Detector Aided Underwater Visual Survey         

007 Demobilization         

008 SI/ESI Report Preparation and Approval    

009 Project Closeout         

P
R

E
P

A
R

A
T

O
R

Y
 

WAS PREPARATORY PHASE WORK PERFORMED TODAY?   YES             NO 

IF YES, FILL OUT AND ATTACH SUPPLEMENTAL PREPARATORY PHASE CHECKLIST. 

DFOW No.(from list above). TASK/ACTIVITY PREPARATORY PHASE  

REPORT NO. 

   

             
                  
                  
                  
                  
                  

INITIAL AND FOLLOW-UP FEATURE OF WORK COMMENTS 
DFOW No.(from list above) Phase Comment/Finding/Action 

     006  Initial                 
 Follow up          

Work methods are being performed IAW the QAPP and SOP. Six transects completed satisfactorily: A51, A52, A53, A54, A55 & 
A56. No QC checks of transects were performed by UXOQCS. Transects: #52, Metal wire mesh, 80 foot mark, 8 inch depth in 
sand. #55, Rocks with metallic signature, 220 and 280 foot marks, 1 inch depth in sand. #66, 2 aluminum cans, 250 foot mark, 
sand bottom surface.  This represents 6 required transect inspections completed today in this lot of 10 transects under normal 
inspection criteria.  8 total transects completed to date. 

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

REWORK ITEMS IDENTIFIED TODAY 
(NOT CORRECTED BY CLOSE OF BUSINESS) 

REWORK ITEMS CORRECTED TODAY  
(FROM REWORK ITEMS LIST) 

TASK/ACTIVITY DATE ISSUED DESCRIPTION TASK/ACTIVITY CORRECTIVE ACTION(S) TAKEN 
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CONTRACTOR QUALITY CONTROL REPORT  

(ATTACH ADDITIONAL SHEETS IF NECESSARY) 

REPORT DATE:  04/03/15  

REVISION NO:        

REVISION DATE:        

CTO NO:        006 PROJECT NAME/LOCATION:         Expanded Site Inspection of UXO 16 Adjacent to 
SWMU Unit 4 

REPORT NO:   004      

PROJECT NO:        491944 PROJECT QC MANAGER:        John W. Stoddart SITE H&S SPECIALIST:   John W. Stoddart 

SAMPLING/TESTING PERFORMED 

SAMPLING/TESTING PERFORMED SAMPLING/TESTING COMPANY SAMPLING/TESTING PERSONNEL 

                  

                  

                  

                  

MATERIALS/EQUIPMENT  INSPECTION (Materials received and inspected against specifications) 

MATERIAL/EQUIPMENT DESCRIPTION SPECIFICATION MATERIAL ACCEPTED? COMMENT/REASON/ACTION 

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

SUBMITTALS INSPECTION / REVIEW 

SUBMITTAL NO SUBMITTAL DESCRIPTION SPEC/PLAN REFERENCE SUBMITTAL 
APPROVED? 

COMMENT/REASON/ACTION 

                  YES              NO          

                  YES              NO          

                  YES              NO          

                  YES              NO          

OFF-SITE SURVEILLANCE ACTIVITIES, INCLUDING ACTIONS TAKEN:         

ACCUMULATION/STOCKPILE AREA INSPECTION 

INSPECTION 
PERFORMED BY: 

      SIGNATURE OF 
INSPECTOR: 

      

ACCUMULATION/ 
STOCKPILE AREA 
LOCATION 

      

NO OF 
CONTAINERS: 

      NO OF TANKS:       NO OF ROLL-OFF BOXES:       NO OF DRUMS:       

INSPECTION RESULTS:         

TRANSPORTATION AND DISPOSAL ACTIVITIES/SUMMARY/QUANTITIES: 

      

GENERAL COMMENTS (rework, directives, etc.):        

LIST OF ATTACHMENTS (examples, as applicable:  preparatory phase checklist, QC meeting minutes, safety meeting minutes, crane inspections, crane operation checklist, COCs, weight 
tickets, manifests, profiles, rework item list, testing plan and log, etc.):  

On behalf of the contractor, I certify that this report is complete and correct and 
equipment and material used and work performed during this reporting period is in 
compliance with the contract drawings and specifications to the best of my 
knowledge except as noted in this report.  

  
 
 
04/03/15 

PROJECT QC MANAGER’S SIGNATURE  DATE 

On behalf of the contractor, I attest that the work for which payment is requested, 
including stored material, is in compliance with contract requirements. 

 

  
 
 
04/03/15 

PROJECT QC MANAGER’S SIGNATURE  DATE 
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CONTRACTOR QUALITY CONTROL REPORT  

(ATTACH ADDITIONAL SHEETS IF NECESSARY) 

REPORT DATE:  04/04/15  

REVISION NO:        

REVISION DATE:        

CTO NO:        006 PROJECT NAME/LOCATION:        Expanded Site Inspection of UXO 16 Adjacent to 
SWMU Unit 4 

REPORT NO:   005 

PROJECT NO:        491944 PROJECT QC MANAGER:        John W. Stoddart SITE H&S SPECIALIST:        John W. Stoddart 

SAFETY MEETINGS AND INSPECTIONS 

WAS A SAFETY MEETING HELD THIS DAY?         YES             NO IF YES, ATTACH SAFETY MEETING MINUTES  

WAS CRANE USED ON THE SITE THIS DAY?      YES             NO IF YES, ATTACH DAILY CRANE REPORT OF INSPECTION AND CONTRACTOR 
CRANE OPERATION CHECKLIST 

DEFINABLE FEATURES OF WORK STATUS 

DFOW No. Definable Feature Of Work  Preparatory Initial Follow-Up 

001 Document Management and Control (Pre-mobilization Activities)    

002 Data Management (Pre-mobilization Activities)    

003 Pre-mobilization Activities    

004 Site Preparation         

005 Site Layout         

006 Detector Aided Underwater Visual Survey         

007 Demobilization         

008 SI/ESI Report Preparation and Approval    

009 Project Closeout         

P
R

E
P

A
R

A
T

O
R

Y
 

WAS PREPARATORY PHASE WORK PERFORMED TODAY?   YES             NO 

IF YES, FILL OUT AND ATTACH SUPPLEMENTAL PREPARATORY PHASE CHECKLIST. 

DFOW No.(from list above). TASK/ACTIVITY PREPARATORY PHASE  

REPORT NO. 

   

             
                  
                  
                  
                  
                  

INITIAL AND FOLLOW-UP FEATURE OF WORK COMMENTS 
DFOW No.(from list above) Phase Comment/Finding/Action 

     006  Initial                 
 Follow up          

Work methods are being performed IAW the QAPP and SOP. Four transects completed satisfactorily: A57, A58, A59 & A60. QC 
was performed by UXOQCS on transect A60 with anomaly located at 150 foot mark.  Anomaly, MD on bottom surface, located 
along transect line suspended in water column due to potential adverse impact to marine environment; protected corals. Possibility 
of slight variations in transect location due to the aforementioned condition/currents. Transects: #57, 2ea aluminum cans, 52 foot 
mark, on bottom surface. #59, Metallic signature emanating from beneath a coral head, 120 foot mark and 1ea aluminum can, 220 
foot mark, on bottom surface.  This represents 4 required transect inspections completed today.  12 total transects completed to 
date.  Initial lot of 10 transects complete under normal inspection criteria.  20 percent QC checks satisfactorily completed for first 
lot; A49 and A60.       

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

REWORK ITEMS IDENTIFIED TODAY 
(NOT CORRECTED BY CLOSE OF BUSINESS) 

REWORK ITEMS CORRECTED TODAY  
(FROM REWORK ITEMS LIST) 

TASK/ACTIVITY DATE ISSUED DESCRIPTION TASK/ACTIVITY CORRECTIVE ACTION(S) TAKEN 
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PAGE 3 OF 2 

 

 

CONTRACTOR QUALITY CONTROL REPORT  

(ATTACH ADDITIONAL SHEETS IF NECESSARY) 

REPORT DATE:  04/04/15  

REVISION NO:        

REVISION DATE:        

CTO NO:        006 PROJECT NAME/LOCATION:         Expanded Site Inspection of UXO 16 Adjacent to 
SWMU Unit 4 

REPORT NO:   005      

PROJECT NO:        491944 PROJECT QC MANAGER:        John W. Stoddart SITE H&S SPECIALIST:   John W. Stoddart 

SAMPLING/TESTING PERFORMED 

SAMPLING/TESTING PERFORMED SAMPLING/TESTING COMPANY SAMPLING/TESTING PERSONNEL 

                  

                  

                  

                  

MATERIALS/EQUIPMENT  INSPECTION (Materials received and inspected against specifications) 

MATERIAL/EQUIPMENT DESCRIPTION SPECIFICATION MATERIAL ACCEPTED? COMMENT/REASON/ACTION 

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

SUBMITTALS INSPECTION / REVIEW 

SUBMITTAL NO SUBMITTAL DESCRIPTION SPEC/PLAN REFERENCE SUBMITTAL 
APPROVED? 

COMMENT/REASON/ACTION 

                  YES              NO          

                  YES              NO          

                  YES              NO          

                  YES              NO          

OFF-SITE SURVEILLANCE ACTIVITIES, INCLUDING ACTIONS TAKEN:         

ACCUMULATION/STOCKPILE AREA INSPECTION 

INSPECTION 
PERFORMED BY: 

      SIGNATURE OF 
INSPECTOR: 

      

ACCUMULATION/ 
STOCKPILE AREA 
LOCATION 

      

NO OF 
CONTAINERS: 

      NO OF TANKS:       NO OF ROLL-OFF BOXES:       NO OF DRUMS:       

INSPECTION RESULTS:         

TRANSPORTATION AND DISPOSAL ACTIVITIES/SUMMARY/QUANTITIES: 

      

GENERAL COMMENTS (rework, directives, etc.):        

LIST OF ATTACHMENTS (examples, as applicable:  preparatory phase checklist, QC meeting minutes, safety meeting minutes, crane inspections, crane operation checklist, COCs, weight 
tickets, manifests, profiles, rework item list, testing plan and log, etc.): l,l 

On behalf of the contractor, I certify that this report is complete and correct and 
equipment and material used and work performed during this reporting period is in 
compliance with the contract drawings and specifications to the best of my 
knowledge except as noted in this report.  

  
 
 
04/04/15 

PROJECT QC MANAGER’S SIGNATURE  DATE 

On behalf of the contractor, I attest that the work for which payment is requested, 
including stored material, is in compliance with contract requirements. 

 

  
 
 
04/04/15 

PROJECT QC MANAGER’S SIGNATURE  DATE 
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CONTRACTOR QUALITY CONTROL REPORT  

(ATTACH ADDITIONAL SHEETS IF NECESSARY) 

REPORT DATE:  04/06/15  

REVISION NO:        

REVISION DATE:        

CTO NO:        006 PROJECT NAME/LOCATION:        Expanded Site Inspection of UXO 16 Adjacent to 
SWMU Unit 4 

REPORT NO:   006 

PROJECT NO:        491944 PROJECT QC MANAGER:        John W. Stoddart SITE H&S SPECIALIST:        John W. Stoddart 

SAFETY MEETINGS AND INSPECTIONS 

WAS A SAFETY MEETING HELD THIS DAY?         YES             NO IF YES, ATTACH SAFETY MEETING MINUTES  

WAS CRANE USED ON THE SITE THIS DAY?      YES             NO IF YES, ATTACH DAILY CRANE REPORT OF INSPECTION AND CONTRACTOR 
CRANE OPERATION CHECKLIST 

DEFINABLE FEATURES OF WORK STATUS 

DFOW No. Definable Feature Of Work  Preparatory Initial Follow-Up 

001 Document Management and Control (Pre-mobilization Activities)    

002 Data Management (Pre-mobilization Activities)    

003 Pre-mobilization Activities    

004 Site Preparation         

005 Site Layout         

006 Detector Aided Underwater Visual Survey         

007 Demobilization         

008 SI/ESI Report Preparation and Approval    

009 Project Closeout         

P
R

E
P

A
R

A
T

O
R

Y
 

WAS PREPARATORY PHASE WORK PERFORMED TODAY?   YES             NO 

IF YES, FILL OUT AND ATTACH SUPPLEMENTAL PREPARATORY PHASE CHECKLIST. 

DFOW No.(from list above). TASK/ACTIVITY PREPARATORY PHASE  

REPORT NO. 

   

             
                  
                  
                  
                  
                  

INITIAL AND FOLLOW-UP FEATURE OF WORK COMMENTS 
DFOW No.(from list above) Phase Comment/Finding/Action 

     006  Initial                 
 Follow up          

Work methods are being performed IAW the QAPP and SOP. 8 transects completed satisfactorily: A61, A62, A63, A87, A86, 
A85, A84 and A83. QC was satisfactorily performed by UXOQCS on transect A84.  20 total transects completed to date. Lot 2 
complete under normal inspection criteria.   10 percent QC checks satisfactorily completed for lot 2.       

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

REWORK ITEMS IDENTIFIED TODAY 
(NOT CORRECTED BY CLOSE OF BUSINESS) 

REWORK ITEMS CORRECTED TODAY  
(FROM REWORK ITEMS LIST) 

TASK/ACTIVITY DATE ISSUED DESCRIPTION TASK/ACTIVITY CORRECTIVE ACTION(S) TAKEN 
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CONTRACTOR QUALITY CONTROL REPORT  

(ATTACH ADDITIONAL SHEETS IF NECESSARY) 

REPORT DATE:  04/06/15  

REVISION NO:        

REVISION DATE:        

CTO NO:        006 PROJECT NAME/LOCATION:         Expanded Site Inspection of UXO 16 Adjacent to 
SWMU Unit 4 

REPORT NO:   006      

PROJECT NO:        491944 PROJECT QC MANAGER:        John W. Stoddart SITE H&S SPECIALIST:   John W. Stoddart 

SAMPLING/TESTING PERFORMED 

SAMPLING/TESTING PERFORMED SAMPLING/TESTING COMPANY SAMPLING/TESTING PERSONNEL 

                  

                  

                  

                  

MATERIALS/EQUIPMENT  INSPECTION (Materials received and inspected against specifications) 

MATERIAL/EQUIPMENT DESCRIPTION SPECIFICATION MATERIAL ACCEPTED? COMMENT/REASON/ACTION 

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

SUBMITTALS INSPECTION / REVIEW 

SUBMITTAL NO SUBMITTAL DESCRIPTION SPEC/PLAN REFERENCE SUBMITTAL 
APPROVED? 

COMMENT/REASON/ACTION 

                  YES              NO          

                  YES              NO          

                  YES              NO          

                  YES              NO          

OFF-SITE SURVEILLANCE ACTIVITIES, INCLUDING ACTIONS TAKEN:         

ACCUMULATION/STOCKPILE AREA INSPECTION 

INSPECTION 
PERFORMED BY: 

      SIGNATURE OF 
INSPECTOR: 

      

ACCUMULATION/ 
STOCKPILE AREA 
LOCATION 

      

NO OF 
CONTAINERS: 

      NO OF TANKS:       NO OF ROLL-OFF BOXES:       NO OF DRUMS:       

INSPECTION RESULTS:         

TRANSPORTATION AND DISPOSAL ACTIVITIES/SUMMARY/QUANTITIES: 

      

GENERAL COMMENTS (rework, directives, etc.):        

LIST OF ATTACHMENTS (examples, as applicable:  preparatory phase checklist, QC meeting minutes, safety meeting minutes, crane inspections, crane operation checklist, COCs, weight 
tickets, manifests, profiles, rework item list, testing plan and log, etc.): l,l 

On behalf of the contractor, I certify that this report is complete and correct and 
equipment and material used and work performed during this reporting period is in 
compliance with the contract drawings and specifications to the best of my 
knowledge except as noted in this report.  

  
 
 
04/06/15 

PROJECT QC MANAGER’S SIGNATURE  DATE 

On behalf of the contractor, I attest that the work for which payment is requested, 
including stored material, is in compliance with contract requirements. 

 

  
 
 
04/06/15 

PROJECT QC MANAGER’S SIGNATURE  DATE 
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CONTRACTOR QUALITY CONTROL REPORT  

(ATTACH ADDITIONAL SHEETS IF NECESSARY) 

REPORT DATE:  04/07/15  

REVISION NO:        

REVISION DATE:        

CTO NO:        006 PROJECT NAME/LOCATION:        Expanded Site Inspection of UXO 16 Adjacent to 
SWMU Unit 4 

REPORT NO:   007 

PROJECT NO:        491944 PROJECT QC MANAGER:        John W. Stoddart SITE H&S SPECIALIST:        John W. Stoddart 

SAFETY MEETINGS AND INSPECTIONS 

WAS A SAFETY MEETING HELD THIS DAY?         YES             NO IF YES, ATTACH SAFETY MEETING MINUTES  

WAS CRANE USED ON THE SITE THIS DAY?      YES             NO IF YES, ATTACH DAILY CRANE REPORT OF INSPECTION AND CONTRACTOR 
CRANE OPERATION CHECKLIST 

DEFINABLE FEATURES OF WORK STATUS 

DFOW No. Definable Feature Of Work  Preparatory Initial Follow-Up 

001 Document Management and Control (Pre-mobilization Activities)    

002 Data Management (Pre-mobilization Activities)    

003 Pre-mobilization Activities    

004 Site Preparation         

005 Site Layout         

006 Detector Aided Underwater Visual Survey         

007 Demobilization         

008 SI/ESI Report Preparation and Approval    

009 Project Closeout         

P
R

E
P

A
R

A
T

O
R

Y
 

WAS PREPARATORY PHASE WORK PERFORMED TODAY?   YES             NO 

IF YES, FILL OUT AND ATTACH SUPPLEMENTAL PREPARATORY PHASE CHECKLIST. 

DFOW No.(from list above). TASK/ACTIVITY PREPARATORY PHASE  

REPORT NO. 

   

             
                  
                  
                  
                  
                  

INITIAL AND FOLLOW-UP FEATURE OF WORK COMMENTS 
DFOW No.(from list above) Phase Comment/Finding/Action 

     006  Initial                 
 Follow up          

Work methods are being performed IAW the QAPP and SOP. 6 transects completed satisfactorily: A82, A81, A80, A79, A78 and 
A77. QC was satisfactorily performed by UXOQCS on transect A78.  10 percent QC checks satisfactorily completed for the 
current lot; lot 3. 26 total transects completed to date in Zone A.         

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

REWORK ITEMS IDENTIFIED TODAY 
(NOT CORRECTED BY CLOSE OF BUSINESS) 

REWORK ITEMS CORRECTED TODAY  
(FROM REWORK ITEMS LIST) 

TASK/ACTIVITY DATE ISSUED DESCRIPTION TASK/ACTIVITY CORRECTIVE ACTION(S) TAKEN 

                              

                              

                              

                              



PAGE 2 OF 2 

 

 

CONTRACTOR QUALITY CONTROL REPORT  

(ATTACH ADDITIONAL SHEETS IF NECESSARY) 

REPORT DATE:  04/07/15  

REVISION NO:        

REVISION DATE:        

CTO NO:        006 PROJECT NAME/LOCATION:         Expanded Site Inspection of UXO 16 Adjacent to 
SWMU Unit 4 

REPORT NO:   007      

PROJECT NO:        491944 PROJECT QC MANAGER:        John W. Stoddart SITE H&S SPECIALIST:   John W. Stoddart 

SAMPLING/TESTING PERFORMED 

SAMPLING/TESTING PERFORMED SAMPLING/TESTING COMPANY SAMPLING/TESTING PERSONNEL 

                  

                  

                  

                  

MATERIALS/EQUIPMENT  INSPECTION (Materials received and inspected against specifications) 

MATERIAL/EQUIPMENT DESCRIPTION SPECIFICATION MATERIAL ACCEPTED? COMMENT/REASON/ACTION 

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

SUBMITTALS INSPECTION / REVIEW 

SUBMITTAL NO SUBMITTAL DESCRIPTION SPEC/PLAN REFERENCE SUBMITTAL 
APPROVED? 

COMMENT/REASON/ACTION 

                  YES              NO          

                  YES              NO          

                  YES              NO          

                  YES              NO          

OFF-SITE SURVEILLANCE ACTIVITIES, INCLUDING ACTIONS TAKEN:         

ACCUMULATION/STOCKPILE AREA INSPECTION 

INSPECTION 
PERFORMED BY: 

      SIGNATURE OF 
INSPECTOR: 

      

ACCUMULATION/ 
STOCKPILE AREA 
LOCATION 

      

NO OF 
CONTAINERS: 

      NO OF TANKS:       NO OF ROLL-OFF BOXES:       NO OF DRUMS:       

INSPECTION RESULTS:         

TRANSPORTATION AND DISPOSAL ACTIVITIES/SUMMARY/QUANTITIES: 

      

GENERAL COMMENTS (rework, directives, etc.):        

LIST OF ATTACHMENTS (examples, as applicable:  preparatory phase checklist, QC meeting minutes, safety meeting minutes, crane inspections, crane operation checklist, COCs, weight 
tickets, manifests, profiles, rework item list, testing plan and log, etc.): l,l 

On behalf of the contractor, I certify that this report is complete and correct and 
equipment and material used and work performed during this reporting period is in 
compliance with the contract drawings and specifications to the best of my 
knowledge except as noted in this report.  

  
 
 
04/07/15 

PROJECT QC MANAGER’S SIGNATURE  DATE 

On behalf of the contractor, I attest that the work for which payment is requested, 
including stored material, is in compliance with contract requirements. 

 

  
 
 
04/07/15 

PROJECT QC MANAGER’S SIGNATURE  DATE 
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CONTRACTOR QUALITY CONTROL REPORT  

(ATTACH ADDITIONAL SHEETS IF NECESSARY) 

REPORT DATE:  04/08/15  

REVISION NO:        

REVISION DATE:        

CTO NO:        006 PROJECT NAME/LOCATION:        Expanded Site Inspection of UXO 16 Adjacent to 
SWMU Unit 4 

REPORT NO:   008 

PROJECT NO:        491944 PROJECT QC MANAGER:        John W. Stoddart SITE H&S SPECIALIST:        John W. Stoddart 

SAFETY MEETINGS AND INSPECTIONS 

WAS A SAFETY MEETING HELD THIS DAY?         YES             NO IF YES, ATTACH SAFETY MEETING MINUTES  

WAS CRANE USED ON THE SITE THIS DAY?      YES             NO IF YES, ATTACH DAILY CRANE REPORT OF INSPECTION AND CONTRACTOR 
CRANE OPERATION CHECKLIST 

DEFINABLE FEATURES OF WORK STATUS 

DFOW No. Definable Feature Of Work  Preparatory Initial Follow-Up 

001 Document Management and Control (Pre-mobilization Activities)    

002 Data Management (Pre-mobilization Activities)    

003 Pre-mobilization Activities    

004 Site Preparation         

005 Site Layout         

006 Detector Aided Underwater Visual Survey         

007 Demobilization         

008 SI/ESI Report Preparation and Approval    

009 Project Closeout         

P
R

E
P

A
R

A
T

O
R

Y
 

WAS PREPARATORY PHASE WORK PERFORMED TODAY?   YES             NO 

IF YES, FILL OUT AND ATTACH SUPPLEMENTAL PREPARATORY PHASE CHECKLIST. 

DFOW No.(from list above). TASK/ACTIVITY PREPARATORY PHASE  

REPORT NO. 

   

             
                  
                  
                  
                  
                  

INITIAL AND FOLLOW-UP FEATURE OF WORK COMMENTS 
DFOW No.(from list above) Phase Comment/Finding/Action 

     006  Initial                 
 Follow up          

Work methods are being performed IAW the QAPP and SOP. 4 transects completed satisfactorily: A76, A75, A74 and A73. QC 
was not performed today. QC was satisfactorily performed 040715 by UXOQCS on transect A78.  Lot 3 complete under normal 
inspection criteria.  30 total transects completed to date in Zone A.         

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

REWORK ITEMS IDENTIFIED TODAY 
(NOT CORRECTED BY CLOSE OF BUSINESS) 

REWORK ITEMS CORRECTED TODAY  
(FROM REWORK ITEMS LIST) 

TASK/ACTIVITY DATE ISSUED DESCRIPTION TASK/ACTIVITY CORRECTIVE ACTION(S) TAKEN 

                              

                              

                              

                              



PAGE 2 OF 2 

 

 

CONTRACTOR QUALITY CONTROL REPORT  

(ATTACH ADDITIONAL SHEETS IF NECESSARY) 

REPORT DATE:  04/08/15  

REVISION NO:        

REVISION DATE:        

CTO NO:        006 PROJECT NAME/LOCATION:         Expanded Site Inspection of UXO 16 Adjacent to 
SWMU Unit 4 

REPORT NO:   008      

PROJECT NO:        491944 PROJECT QC MANAGER:        John W. Stoddart SITE H&S SPECIALIST:   John W. Stoddart 

SAMPLING/TESTING PERFORMED 

SAMPLING/TESTING PERFORMED SAMPLING/TESTING COMPANY SAMPLING/TESTING PERSONNEL 

                  

                  

                  

                  

MATERIALS/EQUIPMENT  INSPECTION (Materials received and inspected against specifications) 

MATERIAL/EQUIPMENT DESCRIPTION SPECIFICATION MATERIAL ACCEPTED? COMMENT/REASON/ACTION 

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

SUBMITTALS INSPECTION / REVIEW 

SUBMITTAL NO SUBMITTAL DESCRIPTION SPEC/PLAN REFERENCE SUBMITTAL 
APPROVED? 

COMMENT/REASON/ACTION 

                  YES              NO          

                  YES              NO          

                  YES              NO          

                  YES              NO          

OFF-SITE SURVEILLANCE ACTIVITIES, INCLUDING ACTIONS TAKEN:         

ACCUMULATION/STOCKPILE AREA INSPECTION 

INSPECTION 
PERFORMED BY: 

      SIGNATURE OF 
INSPECTOR: 

      

ACCUMULATION/ 
STOCKPILE AREA 
LOCATION 

      

NO OF 
CONTAINERS: 

      NO OF TANKS:       NO OF ROLL-OFF BOXES:       NO OF DRUMS:       

INSPECTION RESULTS:         

TRANSPORTATION AND DISPOSAL ACTIVITIES/SUMMARY/QUANTITIES: 

      

GENERAL COMMENTS (rework, directives, etc.):        

LIST OF ATTACHMENTS (examples, as applicable:  preparatory phase checklist, QC meeting minutes, safety meeting minutes, crane inspections, crane operation checklist, COCs, weight 
tickets, manifests, profiles, rework item list, testing plan and log, etc.):  

On behalf of the contractor, I certify that this report is complete and correct and 
equipment and material used and work performed during this reporting period is in 
compliance with the contract drawings and specifications to the best of my 
knowledge except as noted in this report.  

  
 
 
04/08/15 

PROJECT QC MANAGER’S SIGNATURE  DATE 

On behalf of the contractor, I attest that the work for which payment is requested, 
including stored material, is in compliance with contract requirements. 

 

  
 
 
04/08/15 

PROJECT QC MANAGER’S SIGNATURE  DATE 
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CONTRACTOR QUALITY CONTROL REPORT  

(ATTACH ADDITIONAL SHEETS IF NECESSARY) 

REPORT DATE:  04/09/15  

REVISION NO:        

REVISION DATE:        

CTO NO:        006 PROJECT NAME/LOCATION:        Expanded Site Inspection of UXO 16 Adjacent to 
SWMU Unit 4 

REPORT NO:   009 

PROJECT NO:        491944 PROJECT QC MANAGER:        John W. Stoddart SITE H&S SPECIALIST:        John W. Stoddart 

SAFETY MEETINGS AND INSPECTIONS 

WAS A SAFETY MEETING HELD THIS DAY?         YES             NO IF YES, ATTACH SAFETY MEETING MINUTES  

WAS CRANE USED ON THE SITE THIS DAY?      YES             NO IF YES, ATTACH DAILY CRANE REPORT OF INSPECTION AND CONTRACTOR 
CRANE OPERATION CHECKLIST 

DEFINABLE FEATURES OF WORK STATUS 

DFOW No. Definable Feature Of Work  Preparatory Initial Follow-Up 

001 Document Management and Control (Pre-mobilization Activities)    

002 Data Management (Pre-mobilization Activities)    

003 Pre-mobilization Activities    

004 Site Preparation         

005 Site Layout         

006 Detector Aided Underwater Visual Survey         

007 Demobilization         

008 SI/ESI Report Preparation and Approval    

009 Project Closeout         

P
R

E
P

A
R

A
T

O
R

Y
 

WAS PREPARATORY PHASE WORK PERFORMED TODAY?   YES             NO 

IF YES, FILL OUT AND ATTACH SUPPLEMENTAL PREPARATORY PHASE CHECKLIST. 

DFOW No.(from list above). TASK/ACTIVITY PREPARATORY PHASE  

REPORT NO. 

   

             
                  
                  
                  
                  
                  

INITIAL AND FOLLOW-UP FEATURE OF WORK COMMENTS 
DFOW No.(from list above) Phase Comment/Finding/Action 

     006  Initial                 
 Follow up          

Work methods are being performed IAW the QAPP and SOP.  6 transects completed satisfactorily:  A72, A71, A70, A69, A68 and 
A67. QC was satisfactorily performed by UXOQCS on transect A67.  10 percent QC checks satisfactorily completed for the 
current lot; lot 4.  36 total transects completed to date in Zone A.         

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

REWORK ITEMS IDENTIFIED TODAY 
(NOT CORRECTED BY CLOSE OF BUSINESS) 

REWORK ITEMS CORRECTED TODAY  
(FROM REWORK ITEMS LIST) 

TASK/ACTIVITY DATE ISSUED DESCRIPTION TASK/ACTIVITY CORRECTIVE ACTION(S) TAKEN 
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CONTRACTOR QUALITY CONTROL REPORT  

(ATTACH ADDITIONAL SHEETS IF NECESSARY) 

REPORT DATE:  04/09/15  

REVISION NO:        

REVISION DATE:        

CTO NO:        006 PROJECT NAME/LOCATION:         Expanded Site Inspection of UXO 16 Adjacent to 
SWMU Unit 4 

REPORT NO:   009      

PROJECT NO:        491944 PROJECT QC MANAGER:        John W. Stoddart SITE H&S SPECIALIST:   John W. Stoddart 

SAMPLING/TESTING PERFORMED 

SAMPLING/TESTING PERFORMED SAMPLING/TESTING COMPANY SAMPLING/TESTING PERSONNEL 

                  

                  

                  

                  

MATERIALS/EQUIPMENT  INSPECTION (Materials received and inspected against specifications) 

MATERIAL/EQUIPMENT DESCRIPTION SPECIFICATION MATERIAL ACCEPTED? COMMENT/REASON/ACTION 

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

SUBMITTALS INSPECTION / REVIEW 

SUBMITTAL NO SUBMITTAL DESCRIPTION SPEC/PLAN REFERENCE SUBMITTAL 
APPROVED? 

COMMENT/REASON/ACTION 

                  YES              NO          

                  YES              NO          

                  YES              NO          

                  YES              NO          

OFF-SITE SURVEILLANCE ACTIVITIES, INCLUDING ACTIONS TAKEN:         

ACCUMULATION/STOCKPILE AREA INSPECTION 

INSPECTION 
PERFORMED BY: 

      SIGNATURE OF 
INSPECTOR: 

      

ACCUMULATION/ 
STOCKPILE AREA 
LOCATION 

      

NO OF 
CONTAINERS: 

      NO OF TANKS:       NO OF ROLL-OFF BOXES:       NO OF DRUMS:       

INSPECTION RESULTS:         

TRANSPORTATION AND DISPOSAL ACTIVITIES/SUMMARY/QUANTITIES: 

      

GENERAL COMMENTS (rework, directives, etc.):        

LIST OF ATTACHMENTS (examples, as applicable:  preparatory phase checklist, QC meeting minutes, safety meeting minutes, crane inspections, crane operation checklist, COCs, weight 
tickets, manifests, profiles, rework item list, testing plan and log, etc.):  

On behalf of the contractor, I certify that this report is complete and correct and 
equipment and material used and work performed during this reporting period is in 
compliance with the contract drawings and specifications to the best of my 
knowledge except as noted in this report.  

  
 
 
04/09/15 

PROJECT QC MANAGER’S SIGNATURE  DATE 

On behalf of the contractor, I attest that the work for which payment is requested, 
including stored material, is in compliance with contract requirements. 

 

  
 
 
04/09/15 

PROJECT QC MANAGER’S SIGNATURE  DATE 
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CONTRACTOR QUALITY CONTROL REPORT  

(ATTACH ADDITIONAL SHEETS IF NECESSARY) 

REPORT DATE:  04/10/15  

REVISION NO:        

REVISION DATE:        

CTO NO:        006 PROJECT NAME/LOCATION:        Expanded Site Inspection of UXO 16 Adjacent to 
SWMU Unit 4 

REPORT NO:   010 

PROJECT NO:        491944 PROJECT QC MANAGER:        John W. Stoddart SITE H&S SPECIALIST:        John W. Stoddart 

SAFETY MEETINGS AND INSPECTIONS 

WAS A SAFETY MEETING HELD THIS DAY?         YES             NO IF YES, ATTACH SAFETY MEETING MINUTES  

WAS CRANE USED ON THE SITE THIS DAY?      YES             NO IF YES, ATTACH DAILY CRANE REPORT OF INSPECTION AND CONTRACTOR 
CRANE OPERATION CHECKLIST 

DEFINABLE FEATURES OF WORK STATUS 

DFOW No. Definable Feature Of Work  Preparatory Initial Follow-Up 

001 Document Management and Control (Pre-mobilization Activities)    

002 Data Management (Pre-mobilization Activities)    

003 Pre-mobilization Activities    

004 Site Preparation         

005 Site Layout         

006 Detector Aided Underwater Visual Survey         

007 Demobilization         

008 SI/ESI Report Preparation and Approval    

009 Project Closeout         

P
R

E
P

A
R

A
T

O
R

Y
 

WAS PREPARATORY PHASE WORK PERFORMED TODAY?   YES             NO 

IF YES, FILL OUT AND ATTACH SUPPLEMENTAL PREPARATORY PHASE CHECKLIST. 

DFOW No.(from list above). TASK/ACTIVITY PREPARATORY PHASE  

REPORT NO. 

   

             
                  
                  
                  
                  
                  

INITIAL AND FOLLOW-UP FEATURE OF WORK COMMENTS 
DFOW No.(from list above) Phase Comment/Finding/Action 

     006  Initial                 
 Follow up          

Work methods are being performed IAW the QAPP and SOP.  6 transects completed satisfactorily:  A66, A65, A64, A40, A41 and 
A42. No QC performed today.  Lot 4 complete under normal inspection criteria.  42 total transects completed to date in Zone A.   
      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

REWORK ITEMS IDENTIFIED TODAY 
(NOT CORRECTED BY CLOSE OF BUSINESS) 

REWORK ITEMS CORRECTED TODAY  
(FROM REWORK ITEMS LIST) 

TASK/ACTIVITY DATE ISSUED DESCRIPTION TASK/ACTIVITY CORRECTIVE ACTION(S) TAKEN 
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CONTRACTOR QUALITY CONTROL REPORT  

(ATTACH ADDITIONAL SHEETS IF NECESSARY) 

REPORT DATE:  04/10/15  

REVISION NO:        

REVISION DATE:        

CTO NO:        006 PROJECT NAME/LOCATION:         Expanded Site Inspection of UXO 16 Adjacent to 
SWMU Unit 4 

REPORT NO:   010      

PROJECT NO:        491944 PROJECT QC MANAGER:        John W. Stoddart SITE H&S SPECIALIST:   John W. Stoddart 

SAMPLING/TESTING PERFORMED 

SAMPLING/TESTING PERFORMED SAMPLING/TESTING COMPANY SAMPLING/TESTING PERSONNEL 

                  

                  

                  

                  

MATERIALS/EQUIPMENT  INSPECTION (Materials received and inspected against specifications) 

MATERIAL/EQUIPMENT DESCRIPTION SPECIFICATION MATERIAL ACCEPTED? COMMENT/REASON/ACTION 

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

SUBMITTALS INSPECTION / REVIEW 

SUBMITTAL NO SUBMITTAL DESCRIPTION SPEC/PLAN REFERENCE SUBMITTAL 
APPROVED? 

COMMENT/REASON/ACTION 

                  YES              NO          

                  YES              NO          

                  YES              NO          

                  YES              NO          

OFF-SITE SURVEILLANCE ACTIVITIES, INCLUDING ACTIONS TAKEN:         

ACCUMULATION/STOCKPILE AREA INSPECTION 

INSPECTION 
PERFORMED BY: 

      SIGNATURE OF 
INSPECTOR: 

      

ACCUMULATION/ 
STOCKPILE AREA 
LOCATION 

      

NO OF 
CONTAINERS: 

      NO OF TANKS:       NO OF ROLL-OFF BOXES:       NO OF DRUMS:       

INSPECTION RESULTS:         

TRANSPORTATION AND DISPOSAL ACTIVITIES/SUMMARY/QUANTITIES: 

      

GENERAL COMMENTS (rework, directives, etc.):        

LIST OF ATTACHMENTS (examples, as applicable:  preparatory phase checklist, QC meeting minutes, safety meeting minutes, crane inspections, crane operation checklist, COCs, weight 
tickets, manifests, profiles, rework item list, testing plan and log, etc.):  

On behalf of the contractor, I certify that this report is complete and correct and 
equipment and material used and work performed during this reporting period is in 
compliance with the contract drawings and specifications to the best of my 
knowledge except as noted in this report.  

  
 
 
04/10/15 

PROJECT QC MANAGER’S SIGNATURE  DATE 

On behalf of the contractor, I attest that the work for which payment is requested, 
including stored material, is in compliance with contract requirements. 

 

  
 
 
04/10/15 

PROJECT QC MANAGER’S SIGNATURE  DATE 
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CONTRACTOR QUALITY CONTROL REPORT  

(ATTACH ADDITIONAL SHEETS IF NECESSARY) 

REPORT DATE:  04/13/15  

REVISION NO:        

REVISION DATE:        

CTO NO:        006 PROJECT NAME/LOCATION:        Expanded Site Inspection of UXO 16 Adjacent to 
SWMU Unit 4 

REPORT NO:   011 

PROJECT NO:        491944 PROJECT QC MANAGER:        John W. Stoddart SITE H&S SPECIALIST:        John W. Stoddart 

SAFETY MEETINGS AND INSPECTIONS 

WAS A SAFETY MEETING HELD THIS DAY?         YES             NO IF YES, ATTACH SAFETY MEETING MINUTES  

WAS CRANE USED ON THE SITE THIS DAY?      YES             NO IF YES, ATTACH DAILY CRANE REPORT OF INSPECTION AND CONTRACTOR 
CRANE OPERATION CHECKLIST 

DEFINABLE FEATURES OF WORK STATUS 

DFOW No. Definable Feature Of Work  Preparatory Initial Follow-Up 

001 Document Management and Control (Pre-mobilization Activities)    

002 Data Management (Pre-mobilization Activities)    

003 Pre-mobilization Activities    

004 Site Preparation         

005 Site Layout         

006 Detector Aided Underwater Visual Survey         

007 Demobilization         

008 SI/ESI Report Preparation and Approval    

009 Project Closeout         

P
R

E
P

A
R

A
T

O
R

Y
 

WAS PREPARATORY PHASE WORK PERFORMED TODAY?   YES             NO 

IF YES, FILL OUT AND ATTACH SUPPLEMENTAL PREPARATORY PHASE CHECKLIST. 

DFOW No.(from list above). TASK/ACTIVITY PREPARATORY PHASE  

REPORT NO. 

   

             
                  
                  
                  
                  
                  

INITIAL AND FOLLOW-UP FEATURE OF WORK COMMENTS 
DFOW No.(from list above) Phase Comment/Finding/Action 

     006  Initial                 
 Follow up          

Work methods are being performed IAW the QAPP and SOP.  6 transects completed satisfactorily:  A43, A44, A45, A46, A47 and 
A48. No QC performed today.  48 total transects completed to date in Zone A.         

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

REWORK ITEMS IDENTIFIED TODAY 
(NOT CORRECTED BY CLOSE OF BUSINESS) 

REWORK ITEMS CORRECTED TODAY  
(FROM REWORK ITEMS LIST) 

TASK/ACTIVITY DATE ISSUED DESCRIPTION TASK/ACTIVITY CORRECTIVE ACTION(S) TAKEN 
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CONTRACTOR QUALITY CONTROL REPORT  

(ATTACH ADDITIONAL SHEETS IF NECESSARY) 

REPORT DATE:  04/13/15  

REVISION NO:        

REVISION DATE:        

CTO NO:        006 PROJECT NAME/LOCATION:         Expanded Site Inspection of UXO 16 Adjacent to 
SWMU Unit 4 

REPORT NO:   011      

PROJECT NO:        491944 PROJECT QC MANAGER:        John W. Stoddart SITE H&S SPECIALIST:   John W. Stoddart 

SAMPLING/TESTING PERFORMED 

SAMPLING/TESTING PERFORMED SAMPLING/TESTING COMPANY SAMPLING/TESTING PERSONNEL 

                  

                  

                  

                  

MATERIALS/EQUIPMENT  INSPECTION (Materials received and inspected against specifications) 

MATERIAL/EQUIPMENT DESCRIPTION SPECIFICATION MATERIAL ACCEPTED? COMMENT/REASON/ACTION 

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

SUBMITTALS INSPECTION / REVIEW 

SUBMITTAL NO SUBMITTAL DESCRIPTION SPEC/PLAN REFERENCE SUBMITTAL 
APPROVED? 

COMMENT/REASON/ACTION 

                  YES              NO          

                  YES              NO          

                  YES              NO          

                  YES              NO          

OFF-SITE SURVEILLANCE ACTIVITIES, INCLUDING ACTIONS TAKEN:         

ACCUMULATION/STOCKPILE AREA INSPECTION 

INSPECTION 
PERFORMED BY: 

      SIGNATURE OF 
INSPECTOR: 

      

ACCUMULATION/ 
STOCKPILE AREA 
LOCATION 

      

NO OF 
CONTAINERS: 

      NO OF TANKS:       NO OF ROLL-OFF BOXES:       NO OF DRUMS:       

INSPECTION RESULTS:         

TRANSPORTATION AND DISPOSAL ACTIVITIES/SUMMARY/QUANTITIES: 

      

GENERAL COMMENTS (rework, directives, etc.):        

LIST OF ATTACHMENTS (examples, as applicable:  preparatory phase checklist, QC meeting minutes, safety meeting minutes, crane inspections, crane operation checklist, COCs, weight 
tickets, manifests, profiles, rework item list, testing plan and log, etc.):  

On behalf of the contractor, I certify that this report is complete and correct and 
equipment and material used and work performed during this reporting period is in 
compliance with the contract drawings and specifications to the best of my 
knowledge except as noted in this report.  

  
 
 
04/13/15 

PROJECT QC MANAGER’S SIGNATURE  DATE 

On behalf of the contractor, I attest that the work for which payment is requested, 
including stored material, is in compliance with contract requirements. 

 

  
 
 
04/13/15 

PROJECT QC MANAGER’S SIGNATURE  DATE 
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CONTRACTOR QUALITY CONTROL REPORT  

(ATTACH ADDITIONAL SHEETS IF NECESSARY) 

REPORT DATE:  04/14/15  

REVISION NO:        

REVISION DATE:        

CTO NO:        006 PROJECT NAME/LOCATION:        Expanded Site Inspection of UXO 16 Adjacent to            
SWMU Unit 4 

REPORT NO:   012 

PROJECT NO:        491944 PROJECT QC MANAGER:        John W. Stoddart SITE H&S SPECIALIST:        John W. Stoddart 

SAFETY MEETINGS AND INSPECTIONS 

WAS A SAFETY MEETING HELD THIS DAY?         YES             NO IF YES, ATTACH SAFETY MEETING MINUTES  

WAS CRANE USED ON THE SITE THIS DAY?      YES             NO IF YES, ATTACH DAILY CRANE REPORT OF INSPECTION AND CONTRACTOR 
CRANE OPERATION CHECKLIST 

DEFINABLE FEATURES OF WORK STATUS 

DFOW No. Definable Feature Of Work  Preparatory Initial Follow-Up 

001 Document Management and Control (Pre-mobilization Activities)    

002 Data Management (Pre-mobilization Activities)    

003 Pre-mobilization Activities    

004 Site Preparation         

005 Site Layout         

006 Detector Aided Underwater Visual Survey         

007 Demobilization         

008 SI/ESI Report Preparation and Approval    

009 Project Closeout         

P
R

E
P

A
R

A
T

O
R

Y
 

WAS PREPARATORY PHASE WORK PERFORMED TODAY?   YES             NO 

IF YES, FILL OUT AND ATTACH SUPPLEMENTAL PREPARATORY PHASE CHECKLIST. 

DFOW No.(from list above). TASK/ACTIVITY PREPARATORY PHASE  

REPORT NO. 

   

             
                  
                  
                  
                  
                  

INITIAL AND FOLLOW-UP FEATURE OF WORK COMMENTS 
DFOW No.(from list above) Phase Comment/Finding/Action 

     006  Initial                 
 Follow up          

Work methods are being performed IAW the QAPP and SOP.  4 transects completed satisfactorily:  A33, A32, A31 and A30. QC 
was satisfactorily performed by UXOQCS on transect A33.  10 percent QC checks satisfactorily completed for the lot 5.  52 total 
transects completed to date in Zone A.    

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

REWORK ITEMS IDENTIFIED TODAY 
(NOT CORRECTED BY CLOSE OF BUSINESS) 

REWORK ITEMS CORRECTED TODAY  
(FROM REWORK ITEMS LIST) 

TASK/ACTIVITY DATE ISSUED DESCRIPTION TASK/ACTIVITY CORRECTIVE ACTION(S) TAKEN 
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CONTRACTOR QUALITY CONTROL REPORT  

(ATTACH ADDITIONAL SHEETS IF NECESSARY) 

REPORT DATE:  04/14/15  

REVISION NO:        

REVISION DATE:        

CTO NO:        006 PROJECT NAME/LOCATION:         Expanded Site Inspection of UXO 16 Adjacent to 
SWMU Unit 4 

REPORT NO:   012      

PROJECT NO:        491944 PROJECT QC MANAGER:        John W. Stoddart SITE H&S SPECIALIST:   John W. Stoddart 

SAMPLING/TESTING PERFORMED 

SAMPLING/TESTING PERFORMED SAMPLING/TESTING COMPANY SAMPLING/TESTING PERSONNEL 

                  

                  

                  

                  

MATERIALS/EQUIPMENT  INSPECTION (Materials received and inspected against specifications) 

MATERIAL/EQUIPMENT DESCRIPTION SPECIFICATION MATERIAL ACCEPTED? COMMENT/REASON/ACTION 

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

SUBMITTALS INSPECTION / REVIEW 

SUBMITTAL NO SUBMITTAL DESCRIPTION SPEC/PLAN REFERENCE SUBMITTAL 
APPROVED? 

COMMENT/REASON/ACTION 

                  YES              NO          

                  YES              NO          

                  YES              NO          

                  YES              NO          

OFF-SITE SURVEILLANCE ACTIVITIES, INCLUDING ACTIONS TAKEN:         

ACCUMULATION/STOCKPILE AREA INSPECTION 

INSPECTION 
PERFORMED BY: 

      SIGNATURE OF 
INSPECTOR: 

      

ACCUMULATION/ 
STOCKPILE AREA 
LOCATION 

      

NO OF 
CONTAINERS: 

      NO OF TANKS:       NO OF ROLL-OFF BOXES:       NO OF DRUMS:       

INSPECTION RESULTS:         

TRANSPORTATION AND DISPOSAL ACTIVITIES/SUMMARY/QUANTITIES: 

      

GENERAL COMMENTS (rework, directives, etc.):        

LIST OF ATTACHMENTS (examples, as applicable:  preparatory phase checklist, QC meeting minutes, safety meeting minutes, crane inspections, crane operation checklist, COCs, weight 
tickets, manifests, profiles, rework item list, testing plan and log, etc.):  

On behalf of the contractor, I certify that this report is complete and correct and 
equipment and material used and work performed during this reporting period is in 
compliance with the contract drawings and specifications to the best of my 
knowledge except as noted in this report.  

  
 
 
04/14/15 

PROJECT QC MANAGER’S SIGNATURE  DATE 

On behalf of the contractor, I attest that the work for which payment is requested, 
including stored material, is in compliance with contract requirements. 

 

  
 
 
04/14/15 

PROJECT QC MANAGER’S SIGNATURE  DATE 
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CONTRACTOR QUALITY CONTROL REPORT  

(ATTACH ADDITIONAL SHEETS IF NECESSARY) 

REPORT DATE:  04/15/15  

REVISION NO:        

REVISION DATE:        

CTO NO:        006 PROJECT NAME/LOCATION:        Expanded Site Inspection of UXO 16 Adjacent to            
SWMU Unit 4 

REPORT NO:   013 

PROJECT NO:        491944 PROJECT QC MANAGER:        John W. Stoddart SITE H&S SPECIALIST:        John W. Stoddart 

SAFETY MEETINGS AND INSPECTIONS 

WAS A SAFETY MEETING HELD THIS DAY?         YES             NO IF YES, ATTACH SAFETY MEETING MINUTES  

WAS CRANE USED ON THE SITE THIS DAY?      YES             NO IF YES, ATTACH DAILY CRANE REPORT OF INSPECTION AND CONTRACTOR 
CRANE OPERATION CHECKLIST 

DEFINABLE FEATURES OF WORK STATUS 

DFOW No. Definable Feature Of Work  Preparatory Initial Follow-Up 

001 Document Management and Control (Pre-mobilization Activities)    

002 Data Management (Pre-mobilization Activities)    

003 Pre-mobilization Activities    

004 Site Preparation         

005 Site Layout         

006 Detector Aided Underwater Visual Survey         

007 Demobilization         

008 SI/ESI Report Preparation and Approval    

009 Project Closeout         

P
R

E
P

A
R

A
T

O
R

Y
 

WAS PREPARATORY PHASE WORK PERFORMED TODAY?   YES             NO 

IF YES, FILL OUT AND ATTACH SUPPLEMENTAL PREPARATORY PHASE CHECKLIST. 

DFOW No.(from list above). TASK/ACTIVITY PREPARATORY PHASE  

REPORT NO. 

   

             
                  
                  
                  
                  
                  

INITIAL AND FOLLOW-UP FEATURE OF WORK COMMENTS 
DFOW No.(from list above) Phase Comment/Finding/Action 

     006  Initial                 
 Follow up          

Work methods are being performed IAW the QAPP and SOP.  8 transects completed satisfactorily:  A25, A24, A23, A22, A21, 
A20, A19 and A18. QC was satisfactorily performed by UXOQCS on transect A19.  10 percent QC checks satisfactorily 
completed for the lot 6.  60 total transects completed to date in Zone A.    

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

REWORK ITEMS IDENTIFIED TODAY 
(NOT CORRECTED BY CLOSE OF BUSINESS) 

REWORK ITEMS CORRECTED TODAY  
(FROM REWORK ITEMS LIST) 

TASK/ACTIVITY DATE ISSUED DESCRIPTION TASK/ACTIVITY CORRECTIVE ACTION(S) TAKEN 
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CONTRACTOR QUALITY CONTROL REPORT  

(ATTACH ADDITIONAL SHEETS IF NECESSARY) 

REPORT DATE:  04/15/15  

REVISION NO:        

REVISION DATE:        

CTO NO:        006 PROJECT NAME/LOCATION:         Expanded Site Inspection of UXO 16 Adjacent to 
SWMU Unit 4 

REPORT NO:   013      

PROJECT NO:        491944 PROJECT QC MANAGER:        John W. Stoddart SITE H&S SPECIALIST:   John W. Stoddart 

SAMPLING/TESTING PERFORMED 

SAMPLING/TESTING PERFORMED SAMPLING/TESTING COMPANY SAMPLING/TESTING PERSONNEL 

                  

                  

                  

                  

MATERIALS/EQUIPMENT  INSPECTION (Materials received and inspected against specifications) 

MATERIAL/EQUIPMENT DESCRIPTION SPECIFICATION MATERIAL ACCEPTED? COMMENT/REASON/ACTION 

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

SUBMITTALS INSPECTION / REVIEW 

SUBMITTAL NO SUBMITTAL DESCRIPTION SPEC/PLAN REFERENCE SUBMITTAL 
APPROVED? 

COMMENT/REASON/ACTION 

                  YES              NO          

                  YES              NO          

                  YES              NO          

                  YES              NO          

OFF-SITE SURVEILLANCE ACTIVITIES, INCLUDING ACTIONS TAKEN:         

ACCUMULATION/STOCKPILE AREA INSPECTION 

INSPECTION 
PERFORMED BY: 

      SIGNATURE OF 
INSPECTOR: 

      

ACCUMULATION/ 
STOCKPILE AREA 
LOCATION 

      

NO OF 
CONTAINERS: 

      NO OF TANKS:       NO OF ROLL-OFF BOXES:       NO OF DRUMS:       

INSPECTION RESULTS:         

TRANSPORTATION AND DISPOSAL ACTIVITIES/SUMMARY/QUANTITIES: 

      

GENERAL COMMENTS (rework, directives, etc.):        

LIST OF ATTACHMENTS (examples, as applicable:  preparatory phase checklist, QC meeting minutes, safety meeting minutes, crane inspections, crane operation checklist, COCs, weight 
tickets, manifests, profiles, rework item list, testing plan and log, etc.):  

On behalf of the contractor, I certify that this report is complete and correct and 
equipment and material used and work performed during this reporting period is in 
compliance with the contract drawings and specifications to the best of my 
knowledge except as noted in this report.  

  
 
 
04/15/15 

PROJECT QC MANAGER’S SIGNATURE  DATE 

On behalf of the contractor, I attest that the work for which payment is requested, 
including stored material, is in compliance with contract requirements. 

 

  
 
 
04/15/15 

PROJECT QC MANAGER’S SIGNATURE  DATE 
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CONTRACTOR QUALITY CONTROL REPORT  

(ATTACH ADDITIONAL SHEETS IF NECESSARY) 

REPORT DATE:  04/16/15  

REVISION NO:        

REVISION DATE:        

CTO NO:        006 PROJECT NAME/LOCATION:        Expanded Site Inspection of UXO 16 Adjacent to            
SWMU Unit 4 

REPORT NO:   014 

PROJECT NO:        491944 PROJECT QC MANAGER:        John W. Stoddart SITE H&S SPECIALIST:        John W. Stoddart 

SAFETY MEETINGS AND INSPECTIONS 

WAS A SAFETY MEETING HELD THIS DAY?         YES             NO IF YES, ATTACH SAFETY MEETING MINUTES  

WAS CRANE USED ON THE SITE THIS DAY?      YES             NO IF YES, ATTACH DAILY CRANE REPORT OF INSPECTION AND CONTRACTOR 
CRANE OPERATION CHECKLIST 

DEFINABLE FEATURES OF WORK STATUS 

DFOW No. Definable Feature Of Work  Preparatory Initial Follow-Up 

001 Document Management and Control (Pre-mobilization Activities)    

002 Data Management (Pre-mobilization Activities)    

003 Pre-mobilization Activities    

004 Site Preparation         

005 Site Layout         

006 Detector Aided Underwater Visual Survey         

007 Demobilization         

008 SI/ESI Report Preparation and Approval    

009 Project Closeout         

P
R

E
P

A
R

A
T

O
R

Y
 

WAS PREPARATORY PHASE WORK PERFORMED TODAY?   YES             NO 

IF YES, FILL OUT AND ATTACH SUPPLEMENTAL PREPARATORY PHASE CHECKLIST. 

DFOW No.(from list above). TASK/ACTIVITY PREPARATORY PHASE  

REPORT NO. 

   

             
                  
                  
                  
                  
                  

INITIAL AND FOLLOW-UP FEATURE OF WORK COMMENTS 
DFOW No.(from list above) Phase Comment/Finding/Action 

     006  Initial                 
 Follow up          

Work methods are being performed IAW the QAPP and SOP.  8 transects completed satisfactorily:  D1, D2, D3, D4 D5, D6, D7 & 
D8. QC was satisfactorily performed by UXOQCS on transect D2.  10 percent QC checks satisfactorily completed for the lot 7.   
68 total transects completed to date.  Zone A – 60, Zone D – 8.     

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

REWORK ITEMS IDENTIFIED TODAY 
(NOT CORRECTED BY CLOSE OF BUSINESS) 

REWORK ITEMS CORRECTED TODAY  
(FROM REWORK ITEMS LIST) 

TASK/ACTIVITY DATE ISSUED DESCRIPTION TASK/ACTIVITY CORRECTIVE ACTION(S) TAKEN 
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CONTRACTOR QUALITY CONTROL REPORT  

(ATTACH ADDITIONAL SHEETS IF NECESSARY) 

REPORT DATE:  04/16/15  

REVISION NO:        

REVISION DATE:        

CTO NO:        006 PROJECT NAME/LOCATION:         Expanded Site Inspection of UXO 16 Adjacent to 
SWMU Unit 4 

REPORT NO:   014      

PROJECT NO:        491944 PROJECT QC MANAGER:        John W. Stoddart SITE H&S SPECIALIST:   John W. Stoddart 

SAMPLING/TESTING PERFORMED 

SAMPLING/TESTING PERFORMED SAMPLING/TESTING COMPANY SAMPLING/TESTING PERSONNEL 

                  

                  

                  

                  

MATERIALS/EQUIPMENT  INSPECTION (Materials received and inspected against specifications) 

MATERIAL/EQUIPMENT DESCRIPTION SPECIFICATION MATERIAL ACCEPTED? COMMENT/REASON/ACTION 

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

SUBMITTALS INSPECTION / REVIEW 

SUBMITTAL NO SUBMITTAL DESCRIPTION SPEC/PLAN REFERENCE SUBMITTAL 
APPROVED? 

COMMENT/REASON/ACTION 

                  YES              NO          

                  YES              NO          

                  YES              NO          

                  YES              NO          

OFF-SITE SURVEILLANCE ACTIVITIES, INCLUDING ACTIONS TAKEN:         

ACCUMULATION/STOCKPILE AREA INSPECTION 

INSPECTION 
PERFORMED BY: 

      SIGNATURE OF 
INSPECTOR: 

      

ACCUMULATION/ 
STOCKPILE AREA 
LOCATION 

      

NO OF 
CONTAINERS: 

      NO OF TANKS:       NO OF ROLL-OFF BOXES:       NO OF DRUMS:       

INSPECTION RESULTS:         

TRANSPORTATION AND DISPOSAL ACTIVITIES/SUMMARY/QUANTITIES: 

      

GENERAL COMMENTS (rework, directives, etc.):        

LIST OF ATTACHMENTS (examples, as applicable:  preparatory phase checklist, QC meeting minutes, safety meeting minutes, crane inspections, crane operation checklist, COCs, weight 
tickets, manifests, profiles, rework item list, testing plan and log, etc.):  

On behalf of the contractor, I certify that this report is complete and correct and 
equipment and material used and work performed during this reporting period is in 
compliance with the contract drawings and specifications to the best of my 
knowledge except as noted in this report.  

  
 
 
04/16/15 

PROJECT QC MANAGER’S SIGNATURE  DATE 

On behalf of the contractor, I attest that the work for which payment is requested, 
including stored material, is in compliance with contract requirements. 

 

  
 
 
04/16/15 

PROJECT QC MANAGER’S SIGNATURE  DATE 
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CONTRACTOR QUALITY CONTROL REPORT  

(ATTACH ADDITIONAL SHEETS IF NECESSARY) 

REPORT DATE:  04/17/15  

REVISION NO:        

REVISION DATE:        

CTO NO:        006 PROJECT NAME/LOCATION:        Expanded Site Inspection of UXO 16 Adjacent to            
SWMU Unit 4 

REPORT NO:   015 

PROJECT NO:        491944 PROJECT QC MANAGER:        John W. Stoddart SITE H&S SPECIALIST:        John W. Stoddart 

SAFETY MEETINGS AND INSPECTIONS 

WAS A SAFETY MEETING HELD THIS DAY?         YES             NO IF YES, ATTACH SAFETY MEETING MINUTES  

WAS CRANE USED ON THE SITE THIS DAY?      YES             NO IF YES, ATTACH DAILY CRANE REPORT OF INSPECTION AND CONTRACTOR 
CRANE OPERATION CHECKLIST 

DEFINABLE FEATURES OF WORK STATUS 

DFOW No. Definable Feature Of Work  Preparatory Initial Follow-Up 

001 Document Management and Control (Pre-mobilization Activities)    

002 Data Management (Pre-mobilization Activities)    

003 Pre-mobilization Activities    

004 Site Preparation         

005 Site Layout         

006 Detector Aided Underwater Visual Survey         

007 Demobilization         

008 SI/ESI Report Preparation and Approval    

009 Project Closeout         

P
R

E
P

A
R

A
T

O
R

Y
 

WAS PREPARATORY PHASE WORK PERFORMED TODAY?   YES             NO 

IF YES, FILL OUT AND ATTACH SUPPLEMENTAL PREPARATORY PHASE CHECKLIST. 

DFOW No.(from list above). TASK/ACTIVITY PREPARATORY PHASE  

REPORT NO. 

   

             
                  
                  
                  
                  
                  

INITIAL AND FOLLOW-UP FEATURE OF WORK COMMENTS 
DFOW No.(from list above) Phase Comment/Finding/Action 

     006  Initial                 
 Follow up          

Work methods are being performed IAW the QAPP and SOP.  6 transects completed satisfactorily:  D10, D11, D12, D13 D14 & 
D15. No QC checks performed by UXOQCS today.  Lot 7 completed.  74 total transects completed to date.  Zone A – 60, Zone D 
– 14.     

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

REWORK ITEMS IDENTIFIED TODAY 
(NOT CORRECTED BY CLOSE OF BUSINESS) 

REWORK ITEMS CORRECTED TODAY  
(FROM REWORK ITEMS LIST) 

TASK/ACTIVITY DATE ISSUED DESCRIPTION TASK/ACTIVITY CORRECTIVE ACTION(S) TAKEN 
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CONTRACTOR QUALITY CONTROL REPORT  

(ATTACH ADDITIONAL SHEETS IF NECESSARY) 

REPORT DATE:  04/17/15  

REVISION NO:        

REVISION DATE:        

CTO NO:        006 PROJECT NAME/LOCATION:         Expanded Site Inspection of UXO 16 Adjacent to 
SWMU Unit 4 

REPORT NO:   015      

PROJECT NO:        491944 PROJECT QC MANAGER:        John W. Stoddart SITE H&S SPECIALIST:   John W. Stoddart 

SAMPLING/TESTING PERFORMED 

SAMPLING/TESTING PERFORMED SAMPLING/TESTING COMPANY SAMPLING/TESTING PERSONNEL 

                  

                  

                  

                  

MATERIALS/EQUIPMENT  INSPECTION (Materials received and inspected against specifications) 

MATERIAL/EQUIPMENT DESCRIPTION SPECIFICATION MATERIAL ACCEPTED? COMMENT/REASON/ACTION 

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

SUBMITTALS INSPECTION / REVIEW 

SUBMITTAL NO SUBMITTAL DESCRIPTION SPEC/PLAN REFERENCE SUBMITTAL 
APPROVED? 

COMMENT/REASON/ACTION 

                  YES              NO          

                  YES              NO          

                  YES              NO          

                  YES              NO          

OFF-SITE SURVEILLANCE ACTIVITIES, INCLUDING ACTIONS TAKEN:         

ACCUMULATION/STOCKPILE AREA INSPECTION 

INSPECTION 
PERFORMED BY: 

      SIGNATURE OF 
INSPECTOR: 

      

ACCUMULATION/ 
STOCKPILE AREA 
LOCATION 

      

NO OF 
CONTAINERS: 

      NO OF TANKS:       NO OF ROLL-OFF BOXES:       NO OF DRUMS:       

INSPECTION RESULTS:         

TRANSPORTATION AND DISPOSAL ACTIVITIES/SUMMARY/QUANTITIES: 

      

GENERAL COMMENTS (rework, directives, etc.):        

LIST OF ATTACHMENTS (examples, as applicable:  preparatory phase checklist, QC meeting minutes, safety meeting minutes, crane inspections, crane operation checklist, COCs, weight 
tickets, manifests, profiles, rework item list, testing plan and log, etc.):  

On behalf of the contractor, I certify that this report is complete and correct and 
equipment and material used and work performed during this reporting period is in 
compliance with the contract drawings and specifications to the best of my 
knowledge except as noted in this report.  

  
 
 
04/17/15 

PROJECT QC MANAGER’S SIGNATURE  DATE 

On behalf of the contractor, I attest that the work for which payment is requested, 
including stored material, is in compliance with contract requirements. 

 

  
 
 
04/17/15 

PROJECT QC MANAGER’S SIGNATURE  DATE 
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CONTRACTOR QUALITY CONTROL REPORT  

(ATTACH ADDITIONAL SHEETS IF NECESSARY) 

REPORT DATE:  04/20/15  

REVISION NO:        

REVISION DATE:        

CTO NO:        006 PROJECT NAME/LOCATION:        Expanded Site Inspection of UXO 16 Adjacent to            
SWMU Unit 4 

REPORT NO:   016 

PROJECT NO:        491944 PROJECT QC MANAGER:        John W. Stoddart SITE H&S SPECIALIST:        John W. Stoddart 

SAFETY MEETINGS AND INSPECTIONS 

WAS A SAFETY MEETING HELD THIS DAY?         YES             NO IF YES, ATTACH SAFETY MEETING MINUTES  

WAS CRANE USED ON THE SITE THIS DAY?      YES             NO IF YES, ATTACH DAILY CRANE REPORT OF INSPECTION AND CONTRACTOR 
CRANE OPERATION CHECKLIST 

DEFINABLE FEATURES OF WORK STATUS 

DFOW No. Definable Feature Of Work  Preparatory Initial Follow-Up 

001 Document Management and Control (Pre-mobilization Activities)    

002 Data Management (Pre-mobilization Activities)    

003 Pre-mobilization Activities    

004 Site Preparation         

005 Site Layout         

006 Detector Aided Underwater Visual Survey         

007 Demobilization         

008 SI/ESI Report Preparation and Approval    

009 Project Closeout         

P
R

E
P

A
R

A
T

O
R

Y
 

WAS PREPARATORY PHASE WORK PERFORMED TODAY?   YES             NO 

IF YES, FILL OUT AND ATTACH SUPPLEMENTAL PREPARATORY PHASE CHECKLIST. 

DFOW No.(from list above). TASK/ACTIVITY PREPARATORY PHASE  

REPORT NO. 

   

             
                  
                  
                  
                  
                  

INITIAL AND FOLLOW-UP FEATURE OF WORK COMMENTS 
DFOW No.(from list above) Phase Comment/Finding/Action 

     006  Initial                 
 Follow up          

Work methods are being performed IAW the QAPP and SOP.  8 transects completed satisfactorily:  B1, B2, B4, B5, B6, B7, B8 & 
B9. QC was satisfactorily performed by UXOQCS on transect B1 & B8.  10 percent QC checks satisfactorily completed for the 
Lot 8 & Lot 9.  Lot 8 completed.  82 total transects completed to date.  Zone A – 60, Zone D – 14, Zone B – 8.     

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

REWORK ITEMS IDENTIFIED TODAY 
(NOT CORRECTED BY CLOSE OF BUSINESS) 

REWORK ITEMS CORRECTED TODAY  
(FROM REWORK ITEMS LIST) 

TASK/ACTIVITY DATE ISSUED DESCRIPTION TASK/ACTIVITY CORRECTIVE ACTION(S) TAKEN 
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CONTRACTOR QUALITY CONTROL REPORT  

(ATTACH ADDITIONAL SHEETS IF NECESSARY) 

REPORT DATE:  04/20/15  

REVISION NO:        

REVISION DATE:        

CTO NO:        006 PROJECT NAME/LOCATION:         Expanded Site Inspection of UXO 16 Adjacent to 
SWMU Unit 4 

REPORT NO:   016      

PROJECT NO:        491944 PROJECT QC MANAGER:        John W. Stoddart SITE H&S SPECIALIST:   John W. Stoddart 

SAMPLING/TESTING PERFORMED 

SAMPLING/TESTING PERFORMED SAMPLING/TESTING COMPANY SAMPLING/TESTING PERSONNEL 

                  

                  

                  

                  

MATERIALS/EQUIPMENT  INSPECTION (Materials received and inspected against specifications) 

MATERIAL/EQUIPMENT DESCRIPTION SPECIFICATION MATERIAL ACCEPTED? COMMENT/REASON/ACTION 

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

SUBMITTALS INSPECTION / REVIEW 

SUBMITTAL NO SUBMITTAL DESCRIPTION SPEC/PLAN REFERENCE SUBMITTAL 
APPROVED? 

COMMENT/REASON/ACTION 

                  YES              NO          

                  YES              NO          

                  YES              NO          

                  YES              NO          

OFF-SITE SURVEILLANCE ACTIVITIES, INCLUDING ACTIONS TAKEN:         

ACCUMULATION/STOCKPILE AREA INSPECTION 

INSPECTION 
PERFORMED BY: 

      SIGNATURE OF 
INSPECTOR: 

      

ACCUMULATION/ 
STOCKPILE AREA 
LOCATION 

      

NO OF 
CONTAINERS: 

      NO OF TANKS:       NO OF ROLL-OFF BOXES:       NO OF DRUMS:       

INSPECTION RESULTS:         

TRANSPORTATION AND DISPOSAL ACTIVITIES/SUMMARY/QUANTITIES: 

      

GENERAL COMMENTS (rework, directives, etc.):        

LIST OF ATTACHMENTS (examples, as applicable:  preparatory phase checklist, QC meeting minutes, safety meeting minutes, crane inspections, crane operation checklist, COCs, weight 
tickets, manifests, profiles, rework item list, testing plan and log, etc.):  

On behalf of the contractor, I certify that this report is complete and correct and 
equipment and material used and work performed during this reporting period is in 
compliance with the contract drawings and specifications to the best of my 
knowledge except as noted in this report.  

  
 
 
04/20/15 

PROJECT QC MANAGER’S SIGNATURE  DATE 

On behalf of the contractor, I attest that the work for which payment is requested, 
including stored material, is in compliance with contract requirements. 

 

  
 
 
04/20/15 

PROJECT QC MANAGER’S SIGNATURE  DATE 
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CONTRACTOR QUALITY CONTROL REPORT  

(ATTACH ADDITIONAL SHEETS IF NECESSARY) 

REPORT DATE:  04/21/15  

REVISION NO:        

REVISION DATE:        

CTO NO:        006 PROJECT NAME/LOCATION:        Expanded Site Inspection of UXO 16 Adjacent to            
SWMU Unit 4 

REPORT NO:   017 

PROJECT NO:        491944 PROJECT QC MANAGER:        John W. Stoddart SITE H&S SPECIALIST:        John W. Stoddart 

SAFETY MEETINGS AND INSPECTIONS 

WAS A SAFETY MEETING HELD THIS DAY?         YES             NO IF YES, ATTACH SAFETY MEETING MINUTES  

WAS CRANE USED ON THE SITE THIS DAY?      YES             NO IF YES, ATTACH DAILY CRANE REPORT OF INSPECTION AND CONTRACTOR 
CRANE OPERATION CHECKLIST 

DEFINABLE FEATURES OF WORK STATUS 

DFOW No. Definable Feature Of Work  Preparatory Initial Follow-Up 

001 Document Management and Control (Pre-mobilization Activities)    

002 Data Management (Pre-mobilization Activities)    

003 Pre-mobilization Activities    

004 Site Preparation         

005 Site Layout         

006 Detector Aided Underwater Visual Survey         

007 Demobilization         

008 SI/ESI Report Preparation and Approval    

009 Project Closeout         

P
R

E
P

A
R

A
T

O
R

Y
 

WAS PREPARATORY PHASE WORK PERFORMED TODAY?   YES             NO 

IF YES, FILL OUT AND ATTACH SUPPLEMENTAL PREPARATORY PHASE CHECKLIST. 

DFOW No.(from list above). TASK/ACTIVITY PREPARATORY PHASE  

REPORT NO. 

   

             
                  
                  
                  
                  
                  

INITIAL AND FOLLOW-UP FEATURE OF WORK COMMENTS 
DFOW No.(from list above) Phase Comment/Finding/Action 

     006  Initial                 
 Follow up          

Work methods are being performed IAW the QAPP and SOP.  5 transects completed satisfactorily:  B37, B38, B39, B40 & B41. 
QC was not performed by UXOQCS today.  87 total transects completed to date.  Zone A – 60, Zone D – 14, Zone B – 13.     

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

REWORK ITEMS IDENTIFIED TODAY 
(NOT CORRECTED BY CLOSE OF BUSINESS) 

REWORK ITEMS CORRECTED TODAY  
(FROM REWORK ITEMS LIST) 

TASK/ACTIVITY DATE ISSUED DESCRIPTION TASK/ACTIVITY CORRECTIVE ACTION(S) TAKEN 
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CONTRACTOR QUALITY CONTROL REPORT  

(ATTACH ADDITIONAL SHEETS IF NECESSARY) 

REPORT DATE:  04/21/15  

REVISION NO:        

REVISION DATE:        

CTO NO:        006 PROJECT NAME/LOCATION:         Expanded Site Inspection of UXO 16 Adjacent to 
SWMU Unit 4 

REPORT NO:   017      

PROJECT NO:        491944 PROJECT QC MANAGER:        John W. Stoddart SITE H&S SPECIALIST:   John W. Stoddart 

SAMPLING/TESTING PERFORMED 

SAMPLING/TESTING PERFORMED SAMPLING/TESTING COMPANY SAMPLING/TESTING PERSONNEL 

                  

                  

                  

                  

MATERIALS/EQUIPMENT  INSPECTION (Materials received and inspected against specifications) 

MATERIAL/EQUIPMENT DESCRIPTION SPECIFICATION MATERIAL ACCEPTED? COMMENT/REASON/ACTION 

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

SUBMITTALS INSPECTION / REVIEW 

SUBMITTAL NO SUBMITTAL DESCRIPTION SPEC/PLAN REFERENCE SUBMITTAL 
APPROVED? 

COMMENT/REASON/ACTION 

                  YES              NO          

                  YES              NO          

                  YES              NO          

                  YES              NO          

OFF-SITE SURVEILLANCE ACTIVITIES, INCLUDING ACTIONS TAKEN:         

ACCUMULATION/STOCKPILE AREA INSPECTION 

INSPECTION 
PERFORMED BY: 

      SIGNATURE OF 
INSPECTOR: 

      

ACCUMULATION/ 
STOCKPILE AREA 
LOCATION 

      

NO OF 
CONTAINERS: 

      NO OF TANKS:       NO OF ROLL-OFF BOXES:       NO OF DRUMS:       

INSPECTION RESULTS:         

TRANSPORTATION AND DISPOSAL ACTIVITIES/SUMMARY/QUANTITIES: 

      

GENERAL COMMENTS (rework, directives, etc.):        

LIST OF ATTACHMENTS (examples, as applicable:  preparatory phase checklist, QC meeting minutes, safety meeting minutes, crane inspections, crane operation checklist, COCs, weight 
tickets, manifests, profiles, rework item list, testing plan and log, etc.):  

On behalf of the contractor, I certify that this report is complete and correct and 
equipment and material used and work performed during this reporting period is in 
compliance with the contract drawings and specifications to the best of my 
knowledge except as noted in this report.  

  
 
 
04/21/15 

PROJECT QC MANAGER’S SIGNATURE  DATE 

On behalf of the contractor, I attest that the work for which payment is requested, 
including stored material, is in compliance with contract requirements. 

 

  
 
 
04/21/15 

PROJECT QC MANAGER’S SIGNATURE  DATE 
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CONTRACTOR QUALITY CONTROL REPORT  

(ATTACH ADDITIONAL SHEETS IF NECESSARY) 

REPORT DATE:  04/22/15  

REVISION NO:        

REVISION DATE:        

CTO NO:        006 PROJECT NAME/LOCATION:        Expanded Site Inspection of UXO 16 Adjacent to            
SWMU Unit 4 

REPORT NO:   018 

PROJECT NO:        491944 PROJECT QC MANAGER:        John W. Stoddart SITE H&S SPECIALIST:        John W. Stoddart 

SAFETY MEETINGS AND INSPECTIONS 

WAS A SAFETY MEETING HELD THIS DAY?         YES             NO IF YES, ATTACH SAFETY MEETING MINUTES  

WAS CRANE USED ON THE SITE THIS DAY?      YES             NO IF YES, ATTACH DAILY CRANE REPORT OF INSPECTION AND CONTRACTOR 
CRANE OPERATION CHECKLIST 

DEFINABLE FEATURES OF WORK STATUS 

DFOW No. Definable Feature Of Work  Preparatory Initial Follow-Up 

001 Document Management and Control (Pre-mobilization Activities)    

002 Data Management (Pre-mobilization Activities)    

003 Pre-mobilization Activities    

004 Site Preparation         

005 Site Layout         

006 Detector Aided Underwater Visual Survey         

007 Demobilization         

008 SI/ESI Report Preparation and Approval    

009 Project Closeout         

P
R

E
P

A
R

A
T

O
R

Y
 

WAS PREPARATORY PHASE WORK PERFORMED TODAY?   YES             NO 

IF YES, FILL OUT AND ATTACH SUPPLEMENTAL PREPARATORY PHASE CHECKLIST. 

DFOW No.(from list above). TASK/ACTIVITY PREPARATORY PHASE  

REPORT NO. 

   

             
                  
                  
                  
                  
                  

INITIAL AND FOLLOW-UP FEATURE OF WORK COMMENTS 
DFOW No.(from list above) Phase Comment/Finding/Action 

     006  Initial                 
 Follow up          

Work methods are being performed IAW the QAPP and SOP.  8 transects completed satisfactorily:  B14, B15, E1, E2, E3, E4, E5 
& E6. QC was not performed by UXOQCS today.  Lot 9 completed.  95 total transects completed to date.                                   
Zone A – 60, Zone B – 15, Zone D – 14, Zone E – 6.     

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

REWORK ITEMS IDENTIFIED TODAY 
(NOT CORRECTED BY CLOSE OF BUSINESS) 

REWORK ITEMS CORRECTED TODAY  
(FROM REWORK ITEMS LIST) 

TASK/ACTIVITY DATE ISSUED DESCRIPTION TASK/ACTIVITY CORRECTIVE ACTION(S) TAKEN 
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CONTRACTOR QUALITY CONTROL REPORT  

(ATTACH ADDITIONAL SHEETS IF NECESSARY) 

REPORT DATE:  04/22/15  

REVISION NO:        

REVISION DATE:        

CTO NO:        006 PROJECT NAME/LOCATION:         Expanded Site Inspection of UXO 16 Adjacent to 
SWMU Unit 4 

REPORT NO:   018      

PROJECT NO:        491944 PROJECT QC MANAGER:        John W. Stoddart SITE H&S SPECIALIST:   John W. Stoddart 

SAMPLING/TESTING PERFORMED 

SAMPLING/TESTING PERFORMED SAMPLING/TESTING COMPANY SAMPLING/TESTING PERSONNEL 

                  

                  

                  

                  

MATERIALS/EQUIPMENT  INSPECTION (Materials received and inspected against specifications) 

MATERIAL/EQUIPMENT DESCRIPTION SPECIFICATION MATERIAL ACCEPTED? COMMENT/REASON/ACTION 

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

SUBMITTALS INSPECTION / REVIEW 

SUBMITTAL NO SUBMITTAL DESCRIPTION SPEC/PLAN REFERENCE SUBMITTAL 
APPROVED? 

COMMENT/REASON/ACTION 

                  YES              NO          

                  YES              NO          

                  YES              NO          

                  YES              NO          

OFF-SITE SURVEILLANCE ACTIVITIES, INCLUDING ACTIONS TAKEN:         

ACCUMULATION/STOCKPILE AREA INSPECTION 

INSPECTION 
PERFORMED BY: 

      SIGNATURE OF 
INSPECTOR: 

      

ACCUMULATION/ 
STOCKPILE AREA 
LOCATION 

      

NO OF 
CONTAINERS: 

      NO OF TANKS:       NO OF ROLL-OFF BOXES:       NO OF DRUMS:       

INSPECTION RESULTS:         

TRANSPORTATION AND DISPOSAL ACTIVITIES/SUMMARY/QUANTITIES: 

      

GENERAL COMMENTS (rework, directives, etc.):        

LIST OF ATTACHMENTS (examples, as applicable:  preparatory phase checklist, QC meeting minutes, safety meeting minutes, crane inspections, crane operation checklist, COCs, weight 
tickets, manifests, profiles, rework item list, testing plan and log, etc.):  

On behalf of the contractor, I certify that this report is complete and correct and 
equipment and material used and work performed during this reporting period is in 
compliance with the contract drawings and specifications to the best of my 
knowledge except as noted in this report.  

  
 
 
04/22/15 

PROJECT QC MANAGER’S SIGNATURE  DATE 

On behalf of the contractor, I attest that the work for which payment is requested, 
including stored material, is in compliance with contract requirements. 

 

  
 
 
04/22/15 

PROJECT QC MANAGER’S SIGNATURE  DATE 
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CONTRACTOR QUALITY CONTROL REPORT  

(ATTACH ADDITIONAL SHEETS IF NECESSARY) 

REPORT DATE:  04/23/15  

REVISION NO:        

REVISION DATE:        

CTO NO:        006 PROJECT NAME/LOCATION:        Expanded Site Inspection of UXO 16 Adjacent to            
SWMU Unit 4 

REPORT NO:   019 

PROJECT NO:        491944 PROJECT QC MANAGER:        John W. Stoddart SITE H&S SPECIALIST:        John W. Stoddart 

SAFETY MEETINGS AND INSPECTIONS 

WAS A SAFETY MEETING HELD THIS DAY?         YES             NO IF YES, ATTACH SAFETY MEETING MINUTES  

WAS CRANE USED ON THE SITE THIS DAY?      YES             NO IF YES, ATTACH DAILY CRANE REPORT OF INSPECTION AND CONTRACTOR 
CRANE OPERATION CHECKLIST 

DEFINABLE FEATURES OF WORK STATUS 

DFOW No. Definable Feature Of Work  Preparatory Initial Follow-Up 

001 Document Management and Control (Pre-mobilization Activities)    

002 Data Management (Pre-mobilization Activities)    

003 Pre-mobilization Activities    

004 Site Preparation         

005 Site Layout         

006 Detector Aided Underwater Visual Survey         

007 Demobilization         

008 SI/ESI Report Preparation and Approval    

009 Project Closeout         

P
R

E
P

A
R

A
T

O
R

Y
 

WAS PREPARATORY PHASE WORK PERFORMED TODAY?   YES             NO 

IF YES, FILL OUT AND ATTACH SUPPLEMENTAL PREPARATORY PHASE CHECKLIST. 

DFOW No.(from list above). TASK/ACTIVITY PREPARATORY PHASE  

REPORT NO. 

   

             
                  
                  
                  
                  
                  

INITIAL AND FOLLOW-UP FEATURE OF WORK COMMENTS 
DFOW No.(from list above) Phase Comment/Finding/Action 

     006  Initial                 
 Follow up          

Work methods are being performed IAW the QAPP and SOP.  10 transects completed satisfactorily:  B50, B51, B52, B53, B54, 
B55, B56, B57, B58 & B59. QC was satisfactorily performed by UXOQCS on transect B51 & B57.  10 percent QC checks 
satisfactorily completed for the Lot 10 & Lot 11.  Lot 10 completed.  105 total transects completed to date.  
 Zone A – 60, Zone B – 25, Zone D – 14, Zone E – 6.     

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

REWORK ITEMS IDENTIFIED TODAY 
(NOT CORRECTED BY CLOSE OF BUSINESS) 

REWORK ITEMS CORRECTED TODAY  
(FROM REWORK ITEMS LIST) 

TASK/ACTIVITY DATE ISSUED DESCRIPTION TASK/ACTIVITY CORRECTIVE ACTION(S) TAKEN 
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CONTRACTOR QUALITY CONTROL REPORT  

(ATTACH ADDITIONAL SHEETS IF NECESSARY) 

REPORT DATE:  04/23/15  

REVISION NO:        

REVISION DATE:        

CTO NO:        006 PROJECT NAME/LOCATION:         Expanded Site Inspection of UXO 16 Adjacent to 
SWMU Unit 4 

REPORT NO:   019      

PROJECT NO:        491944 PROJECT QC MANAGER:        John W. Stoddart SITE H&S SPECIALIST:   John W. Stoddart 

SAMPLING/TESTING PERFORMED 

SAMPLING/TESTING PERFORMED SAMPLING/TESTING COMPANY SAMPLING/TESTING PERSONNEL 

                  

                  

                  

                  

MATERIALS/EQUIPMENT  INSPECTION (Materials received and inspected against specifications) 

MATERIAL/EQUIPMENT DESCRIPTION SPECIFICATION MATERIAL ACCEPTED? COMMENT/REASON/ACTION 

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

SUBMITTALS INSPECTION / REVIEW 

SUBMITTAL NO SUBMITTAL DESCRIPTION SPEC/PLAN REFERENCE SUBMITTAL 
APPROVED? 

COMMENT/REASON/ACTION 

                  YES              NO          

                  YES              NO          

                  YES              NO          

                  YES              NO          

OFF-SITE SURVEILLANCE ACTIVITIES, INCLUDING ACTIONS TAKEN:         

ACCUMULATION/STOCKPILE AREA INSPECTION 

INSPECTION 
PERFORMED BY: 

      SIGNATURE OF 
INSPECTOR: 

      

ACCUMULATION/ 
STOCKPILE AREA 
LOCATION 

      

NO OF 
CONTAINERS: 

      NO OF TANKS:       NO OF ROLL-OFF BOXES:       NO OF DRUMS:       

INSPECTION RESULTS:         

TRANSPORTATION AND DISPOSAL ACTIVITIES/SUMMARY/QUANTITIES: 

      

GENERAL COMMENTS (rework, directives, etc.):        

LIST OF ATTACHMENTS (examples, as applicable:  preparatory phase checklist, QC meeting minutes, safety meeting minutes, crane inspections, crane operation checklist, COCs, weight 
tickets, manifests, profiles, rework item list, testing plan and log, etc.):  

On behalf of the contractor, I certify that this report is complete and correct and 
equipment and material used and work performed during this reporting period is in 
compliance with the contract drawings and specifications to the best of my 
knowledge except as noted in this report.  

  
 
 
04/23/15 

PROJECT QC MANAGER’S SIGNATURE  DATE 

On behalf of the contractor, I attest that the work for which payment is requested, 
including stored material, is in compliance with contract requirements. 

 

  
 
 
04/23/15 

PROJECT QC MANAGER’S SIGNATURE  DATE 
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CONTRACTOR QUALITY CONTROL REPORT  

(ATTACH ADDITIONAL SHEETS IF NECESSARY) 

REPORT DATE:  04/24/15  

REVISION NO:        

REVISION DATE:        

CTO NO:        006 PROJECT NAME/LOCATION:        Expanded Site Inspection of UXO 16 Adjacent to            
SWMU Unit 4 

REPORT NO:   020 

PROJECT NO:        491944 PROJECT QC MANAGER:        John W. Stoddart SITE H&S SPECIALIST:        John W. Stoddart 

SAFETY MEETINGS AND INSPECTIONS 

WAS A SAFETY MEETING HELD THIS DAY?         YES             NO IF YES, ATTACH SAFETY MEETING MINUTES  

WAS CRANE USED ON THE SITE THIS DAY?      YES             NO IF YES, ATTACH DAILY CRANE REPORT OF INSPECTION AND CONTRACTOR 
CRANE OPERATION CHECKLIST 

DEFINABLE FEATURES OF WORK STATUS 

DFOW No. Definable Feature Of Work  Preparatory Initial Follow-Up 

001 Document Management and Control (Pre-mobilization Activities)    

002 Data Management (Pre-mobilization Activities)    

003 Pre-mobilization Activities    

004 Site Preparation         

005 Site Layout         

006 Detector Aided Underwater Visual Survey         

007 Demobilization         

008 SI/ESI Report Preparation and Approval    

009 Project Closeout         

P
R

E
P

A
R

A
T

O
R

Y
 

WAS PREPARATORY PHASE WORK PERFORMED TODAY?   YES             NO 

IF YES, FILL OUT AND ATTACH SUPPLEMENTAL PREPARATORY PHASE CHECKLIST. 

DFOW No.(from list above). TASK/ACTIVITY PREPARATORY PHASE  

REPORT NO. 

   

             
                  
                  
                  
                  
                  

INITIAL AND FOLLOW-UP FEATURE OF WORK COMMENTS 
DFOW No.(from list above) Phase Comment/Finding/Action 

     006  Initial                 
 Follow up          

Work methods are being performed IAW the QAPP and SOP.  5 transects completed satisfactorily:  B24, D22, D23, D27 & D30. 
No QC was performed by UXOQCS today.  Lot 11 completed.  110 total transects completed to date.  
 Zone A – 60, Zone B – 26, Zone D – 18, Zone E – 6.     

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

REWORK ITEMS IDENTIFIED TODAY 
(NOT CORRECTED BY CLOSE OF BUSINESS) 

REWORK ITEMS CORRECTED TODAY  
(FROM REWORK ITEMS LIST) 

TASK/ACTIVITY DATE ISSUED DESCRIPTION TASK/ACTIVITY CORRECTIVE ACTION(S) TAKEN 
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CONTRACTOR QUALITY CONTROL REPORT  

(ATTACH ADDITIONAL SHEETS IF NECESSARY) 

REPORT DATE:  04/24/15  

REVISION NO:        

REVISION DATE:        

CTO NO:        006 PROJECT NAME/LOCATION:         Expanded Site Inspection of UXO 16 Adjacent to 
SWMU Unit 4 

REPORT NO:   020      

PROJECT NO:        491944 PROJECT QC MANAGER:        John W. Stoddart SITE H&S SPECIALIST:   John W. Stoddart 

SAMPLING/TESTING PERFORMED 

SAMPLING/TESTING PERFORMED SAMPLING/TESTING COMPANY SAMPLING/TESTING PERSONNEL 

                  

                  

                  

                  

MATERIALS/EQUIPMENT  INSPECTION (Materials received and inspected against specifications) 

MATERIAL/EQUIPMENT DESCRIPTION SPECIFICATION MATERIAL ACCEPTED? COMMENT/REASON/ACTION 

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

SUBMITTALS INSPECTION / REVIEW 

SUBMITTAL NO SUBMITTAL DESCRIPTION SPEC/PLAN REFERENCE SUBMITTAL 
APPROVED? 

COMMENT/REASON/ACTION 

                  YES              NO          

                  YES              NO          

                  YES              NO          

                  YES              NO          

OFF-SITE SURVEILLANCE ACTIVITIES, INCLUDING ACTIONS TAKEN:         

ACCUMULATION/STOCKPILE AREA INSPECTION 

INSPECTION 
PERFORMED BY: 

      SIGNATURE OF 
INSPECTOR: 

      

ACCUMULATION/ 
STOCKPILE AREA 
LOCATION 

      

NO OF 
CONTAINERS: 

      NO OF TANKS:       NO OF ROLL-OFF BOXES:       NO OF DRUMS:       

INSPECTION RESULTS:         

TRANSPORTATION AND DISPOSAL ACTIVITIES/SUMMARY/QUANTITIES: 

      

GENERAL COMMENTS (rework, directives, etc.):        

LIST OF ATTACHMENTS (examples, as applicable:  preparatory phase checklist, QC meeting minutes, safety meeting minutes, crane inspections, crane operation checklist, COCs, weight 
tickets, manifests, profiles, rework item list, testing plan and log, etc.):  

On behalf of the contractor, I certify that this report is complete and correct and 
equipment and material used and work performed during this reporting period is in 
compliance with the contract drawings and specifications to the best of my 
knowledge except as noted in this report.  

  
 
 
04/24/15 

PROJECT QC MANAGER’S SIGNATURE  DATE 

On behalf of the contractor, I attest that the work for which payment is requested, 
including stored material, is in compliance with contract requirements. 

 

  
 
 
04/24/15 

PROJECT QC MANAGER’S SIGNATURE  DATE 
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CONTRACTOR QUALITY CONTROL REPORT  

(ATTACH ADDITIONAL SHEETS IF NECESSARY) 

REPORT DATE:  05/04/15  

REVISION NO:        

REVISION DATE:        

CTO NO:        006 PROJECT NAME/LOCATION:        Expanded Site Inspection of UXO 16 Adjacent to            
SWMU Unit 4 

REPORT NO:   021 

PROJECT NO:        491944 PROJECT QC MANAGER:        John W. Stoddart SITE H&S SPECIALIST:        John W. Stoddart 

SAFETY MEETINGS AND INSPECTIONS 

WAS A SAFETY MEETING HELD THIS DAY?         YES             NO IF YES, ATTACH SAFETY MEETING MINUTES  

WAS CRANE USED ON THE SITE THIS DAY?      YES             NO IF YES, ATTACH DAILY CRANE REPORT OF INSPECTION AND CONTRACTOR 
CRANE OPERATION CHECKLIST 

DEFINABLE FEATURES OF WORK STATUS 

DFOW No. Definable Feature Of Work  Preparatory Initial Follow-Up 

001 Document Management and Control (Pre-mobilization Activities)    

002 Data Management (Pre-mobilization Activities)    

003 Pre-mobilization Activities    

004 Site Preparation         

005 Site Layout         

006 Detector Aided Underwater Visual Survey         

007 Demobilization         

008 SI/ESI Report Preparation and Approval    

009 Project Closeout         

P
R

E
P

A
R

A
T

O
R

Y
 

WAS PREPARATORY PHASE WORK PERFORMED TODAY?   YES             NO 

IF YES, FILL OUT AND ATTACH SUPPLEMENTAL PREPARATORY PHASE CHECKLIST. 

DFOW No.(from list above). TASK/ACTIVITY PREPARATORY PHASE  

REPORT NO. 

   

             
                  
                  
                  
                  
                  

INITIAL AND FOLLOW-UP FEATURE OF WORK COMMENTS 
DFOW No.(from list above) Phase Comment/Finding/Action 

     006  Initial                 
 Follow up          

Work methods are being performed IAW the QAPP and SOP.  5 transects completed satisfactorily:  E51, E58, E66, E72 & E75. 
No QC was performed by UXOQCS today.  Lot 12 in progress.  115 total transects completed to date.  
 Zone A – 60, Zone B – 26, Zone D – 18, Zone E – 11.     

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

REWORK ITEMS IDENTIFIED TODAY 
(NOT CORRECTED BY CLOSE OF BUSINESS) 

REWORK ITEMS CORRECTED TODAY  
(FROM REWORK ITEMS LIST) 

TASK/ACTIVITY DATE ISSUED DESCRIPTION TASK/ACTIVITY CORRECTIVE ACTION(S) TAKEN 

                              

                              

                              

                              



PAGE 2 OF 2 

 

 

CONTRACTOR QUALITY CONTROL REPORT  

(ATTACH ADDITIONAL SHEETS IF NECESSARY) 

REPORT DATE:  05/04/15  

REVISION NO:        

REVISION DATE:        

CTO NO:        006 PROJECT NAME/LOCATION:         Expanded Site Inspection of UXO 16 Adjacent to 
SWMU Unit 4 

REPORT NO:   021      

PROJECT NO:        491944 PROJECT QC MANAGER:        John W. Stoddart SITE H&S SPECIALIST:   John W. Stoddart 

SAMPLING/TESTING PERFORMED 

SAMPLING/TESTING PERFORMED SAMPLING/TESTING COMPANY SAMPLING/TESTING PERSONNEL 

                  

                  

                  

                  

MATERIALS/EQUIPMENT  INSPECTION (Materials received and inspected against specifications) 

MATERIAL/EQUIPMENT DESCRIPTION SPECIFICATION MATERIAL ACCEPTED? COMMENT/REASON/ACTION 

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

SUBMITTALS INSPECTION / REVIEW 

SUBMITTAL NO SUBMITTAL DESCRIPTION SPEC/PLAN REFERENCE SUBMITTAL 
APPROVED? 

COMMENT/REASON/ACTION 

                  YES              NO          

                  YES              NO          

                  YES              NO          

                  YES              NO          

OFF-SITE SURVEILLANCE ACTIVITIES, INCLUDING ACTIONS TAKEN:         

ACCUMULATION/STOCKPILE AREA INSPECTION 

INSPECTION 
PERFORMED BY: 

      SIGNATURE OF 
INSPECTOR: 

      

ACCUMULATION/ 
STOCKPILE AREA 
LOCATION 

      

NO OF 
CONTAINERS: 

      NO OF TANKS:       NO OF ROLL-OFF BOXES:       NO OF DRUMS:       

INSPECTION RESULTS:         

TRANSPORTATION AND DISPOSAL ACTIVITIES/SUMMARY/QUANTITIES: 

      

GENERAL COMMENTS (rework, directives, etc.):        

LIST OF ATTACHMENTS (examples, as applicable:  preparatory phase checklist, QC meeting minutes, safety meeting minutes, crane inspections, crane operation checklist, COCs, weight 
tickets, manifests, profiles, rework item list, testing plan and log, etc.):  

On behalf of the contractor, I certify that this report is complete and correct and 
equipment and material used and work performed during this reporting period is in 
compliance with the contract drawings and specifications to the best of my 
knowledge except as noted in this report.  

  
 
 
05/04/15 

PROJECT QC MANAGER’S SIGNATURE  DATE 

On behalf of the contractor, I attest that the work for which payment is requested, 
including stored material, is in compliance with contract requirements. 

 

  
 
 
05/04/15 

PROJECT QC MANAGER’S SIGNATURE  DATE 
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CONTRACTOR QUALITY CONTROL REPORT  

(ATTACH ADDITIONAL SHEETS IF NECESSARY) 

REPORT DATE:  05/05/15  

REVISION NO:        

REVISION DATE:        

CTO NO:        006 PROJECT NAME/LOCATION:        Expanded Site Inspection of UXO 16 Adjacent to            
SWMU Unit 4 

REPORT NO:   022 

PROJECT NO:        491944 PROJECT QC MANAGER:        John W. Stoddart SITE H&S SPECIALIST:        John W. Stoddart 

SAFETY MEETINGS AND INSPECTIONS 

WAS A SAFETY MEETING HELD THIS DAY?         YES             NO IF YES, ATTACH SAFETY MEETING MINUTES  

WAS CRANE USED ON THE SITE THIS DAY?      YES             NO IF YES, ATTACH DAILY CRANE REPORT OF INSPECTION AND CONTRACTOR 
CRANE OPERATION CHECKLIST 

DEFINABLE FEATURES OF WORK STATUS 

DFOW No. Definable Feature Of Work  Preparatory Initial Follow-Up 

001 Document Management and Control (Pre-mobilization Activities)    

002 Data Management (Pre-mobilization Activities)    

003 Pre-mobilization Activities    

004 Site Preparation         

005 Site Layout         

006 Detector Aided Underwater Visual Survey         

007 Demobilization         

008 SI/ESI Report Preparation and Approval    

009 Project Closeout         

P
R

E
P

A
R

A
T

O
R

Y
 

WAS PREPARATORY PHASE WORK PERFORMED TODAY?   YES             NO 

IF YES, FILL OUT AND ATTACH SUPPLEMENTAL PREPARATORY PHASE CHECKLIST. 

DFOW No.(from list above). TASK/ACTIVITY PREPARATORY PHASE  

REPORT NO. 

   

             
                  
                  
                  
                  
                  

INITIAL AND FOLLOW-UP FEATURE OF WORK COMMENTS 
DFOW No.(from list above) Phase Comment/Finding/Action 

     006  Initial                 
 Follow up          

Work methods are being performed IAW the QAPP and SOP.  11 transects completed satisfactorily:  E11, E12, E20, E23, E30, 
E31, E41, E42, E43, E52 & E59.  QC was satisfactorily performed by UXOQCS on transect E30 & E59.  Lot 12 completed.  126 
total transects completed to date.  
 Zone A – 60, Zone B – 26, Zone D – 18, Zone E – 22.     

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

REWORK ITEMS IDENTIFIED TODAY 
(NOT CORRECTED BY CLOSE OF BUSINESS) 

REWORK ITEMS CORRECTED TODAY  
(FROM REWORK ITEMS LIST) 

TASK/ACTIVITY DATE ISSUED DESCRIPTION TASK/ACTIVITY CORRECTIVE ACTION(S) TAKEN 
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CONTRACTOR QUALITY CONTROL REPORT  

(ATTACH ADDITIONAL SHEETS IF NECESSARY) 

REPORT DATE:  05/05/15  

REVISION NO:        

REVISION DATE:        

CTO NO:        006 PROJECT NAME/LOCATION:         Expanded Site Inspection of UXO 16 Adjacent to 
SWMU Unit 4 

REPORT NO:   022      

PROJECT NO:        491944 PROJECT QC MANAGER:        John W. Stoddart SITE H&S SPECIALIST:   John W. Stoddart 

SAMPLING/TESTING PERFORMED 

SAMPLING/TESTING PERFORMED SAMPLING/TESTING COMPANY SAMPLING/TESTING PERSONNEL 

                  

                  

                  

                  

MATERIALS/EQUIPMENT  INSPECTION (Materials received and inspected against specifications) 

MATERIAL/EQUIPMENT DESCRIPTION SPECIFICATION MATERIAL ACCEPTED? COMMENT/REASON/ACTION 

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

SUBMITTALS INSPECTION / REVIEW 

SUBMITTAL NO SUBMITTAL DESCRIPTION SPEC/PLAN REFERENCE SUBMITTAL 
APPROVED? 

COMMENT/REASON/ACTION 

                  YES              NO          

                  YES              NO          

                  YES              NO          

                  YES              NO          

OFF-SITE SURVEILLANCE ACTIVITIES, INCLUDING ACTIONS TAKEN:         

ACCUMULATION/STOCKPILE AREA INSPECTION 

INSPECTION 
PERFORMED BY: 

      SIGNATURE OF 
INSPECTOR: 

      

ACCUMULATION/ 
STOCKPILE AREA 
LOCATION 

      

NO OF 
CONTAINERS: 

      NO OF TANKS:       NO OF ROLL-OFF BOXES:       NO OF DRUMS:       

INSPECTION RESULTS:         

TRANSPORTATION AND DISPOSAL ACTIVITIES/SUMMARY/QUANTITIES: 

      

GENERAL COMMENTS (rework, directives, etc.):        

LIST OF ATTACHMENTS (examples, as applicable:  preparatory phase checklist, QC meeting minutes, safety meeting minutes, crane inspections, crane operation checklist, COCs, weight 
tickets, manifests, profiles, rework item list, testing plan and log, etc.):  

On behalf of the contractor, I certify that this report is complete and correct and 
equipment and material used and work performed during this reporting period is in 
compliance with the contract drawings and specifications to the best of my 
knowledge except as noted in this report.  

  
 
 
05/05/15 

PROJECT QC MANAGER’S SIGNATURE  DATE 

On behalf of the contractor, I attest that the work for which payment is requested, 
including stored material, is in compliance with contract requirements. 

 

  
 
 
05/05/15 

PROJECT QC MANAGER’S SIGNATURE  DATE 
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CONTRACTOR QUALITY CONTROL REPORT  

(ATTACH ADDITIONAL SHEETS IF NECESSARY) 

REPORT DATE:  05/06/15  

REVISION NO:        

REVISION DATE:        

CTO NO:        006 PROJECT NAME/LOCATION:        Expanded Site Inspection of UXO 16 Adjacent to            
SWMU Unit 4 

REPORT NO:   023 

PROJECT NO:        491944 PROJECT QC MANAGER:        John W. Stoddart SITE H&S SPECIALIST:        John W. Stoddart 

SAFETY MEETINGS AND INSPECTIONS 

WAS A SAFETY MEETING HELD THIS DAY?         YES             NO IF YES, ATTACH SAFETY MEETING MINUTES  

WAS CRANE USED ON THE SITE THIS DAY?      YES             NO IF YES, ATTACH DAILY CRANE REPORT OF INSPECTION AND CONTRACTOR 
CRANE OPERATION CHECKLIST 

DEFINABLE FEATURES OF WORK STATUS 

DFOW No. Definable Feature Of Work  Preparatory Initial Follow-Up 

001 Document Management and Control (Pre-mobilization Activities)    

002 Data Management (Pre-mobilization Activities)    

003 Pre-mobilization Activities    

004 Site Preparation         

005 Site Layout         

006 Detector Aided Underwater Visual Survey         

007 Demobilization         

008 SI/ESI Report Preparation and Approval    

009 Project Closeout         

P
R

E
P

A
R

A
T

O
R

Y
 

WAS PREPARATORY PHASE WORK PERFORMED TODAY?   YES             NO 

IF YES, FILL OUT AND ATTACH SUPPLEMENTAL PREPARATORY PHASE CHECKLIST. 

DFOW No.(from list above). TASK/ACTIVITY PREPARATORY PHASE  

REPORT NO. 

   

             
                  
                  
                  
                  
                  

INITIAL AND FOLLOW-UP FEATURE OF WORK COMMENTS 
DFOW No.(from list above) Phase Comment/Finding/Action 

     006  Initial                 
 Follow up          

Work methods are being performed IAW the QAPP and SOP.  3 transects completed satisfactorily:  E44, E53 & E61.  QC was not 
performed by UXOQCS today.  Lot 13 in progress.  129 total transects completed to date.  
Zone A – 60, Zone B – 26, Zone D – 18, Zone E – 25.   

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

REWORK ITEMS IDENTIFIED TODAY 
(NOT CORRECTED BY CLOSE OF BUSINESS) 

REWORK ITEMS CORRECTED TODAY  
(FROM REWORK ITEMS LIST) 

TASK/ACTIVITY DATE ISSUED DESCRIPTION TASK/ACTIVITY CORRECTIVE ACTION(S) TAKEN 
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CONTRACTOR QUALITY CONTROL REPORT  

(ATTACH ADDITIONAL SHEETS IF NECESSARY) 

REPORT DATE:  05/06/15  

REVISION NO:        

REVISION DATE:        

CTO NO:        006 PROJECT NAME/LOCATION:         Expanded Site Inspection of UXO 16 Adjacent to 
SWMU Unit 4 

REPORT NO:   023      

PROJECT NO:        491944 PROJECT QC MANAGER:        John W. Stoddart SITE H&S SPECIALIST:   John W. Stoddart 

SAMPLING/TESTING PERFORMED 

SAMPLING/TESTING PERFORMED SAMPLING/TESTING COMPANY SAMPLING/TESTING PERSONNEL 

                  

                  

                  

                  

MATERIALS/EQUIPMENT  INSPECTION (Materials received and inspected against specifications) 

MATERIAL/EQUIPMENT DESCRIPTION SPECIFICATION MATERIAL ACCEPTED? COMMENT/REASON/ACTION 

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

SUBMITTALS INSPECTION / REVIEW 

SUBMITTAL NO SUBMITTAL DESCRIPTION SPEC/PLAN REFERENCE SUBMITTAL 
APPROVED? 

COMMENT/REASON/ACTION 

                  YES              NO          

                  YES              NO          

                  YES              NO          

                  YES              NO          

OFF-SITE SURVEILLANCE ACTIVITIES, INCLUDING ACTIONS TAKEN:         

ACCUMULATION/STOCKPILE AREA INSPECTION 

INSPECTION 
PERFORMED BY: 

      SIGNATURE OF 
INSPECTOR: 

      

ACCUMULATION/ 
STOCKPILE AREA 
LOCATION 

      

NO OF 
CONTAINERS: 

      NO OF TANKS:       NO OF ROLL-OFF BOXES:       NO OF DRUMS:       

INSPECTION RESULTS:         

TRANSPORTATION AND DISPOSAL ACTIVITIES/SUMMARY/QUANTITIES: 

      

GENERAL COMMENTS (rework, directives, etc.):        

LIST OF ATTACHMENTS (examples, as applicable:  preparatory phase checklist, QC meeting minutes, safety meeting minutes, crane inspections, crane operation checklist, COCs, weight 
tickets, manifests, profiles, rework item list, testing plan and log, etc.):  

On behalf of the contractor, I certify that this report is complete and correct and 
equipment and material used and work performed during this reporting period is in 
compliance with the contract drawings and specifications to the best of my 
knowledge except as noted in this report.  

  
 
 
05/06/15 

PROJECT QC MANAGER’S SIGNATURE  DATE 

On behalf of the contractor, I attest that the work for which payment is requested, 
including stored material, is in compliance with contract requirements. 

 

  
 
 
05/06/15 

PROJECT QC MANAGER’S SIGNATURE  DATE 
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CONTRACTOR QUALITY CONTROL REPORT  

(ATTACH ADDITIONAL SHEETS IF NECESSARY) 

REPORT DATE:  05/07/15  

REVISION NO:        

REVISION DATE:        

CTO NO:        006 PROJECT NAME/LOCATION:        Expanded Site Inspection of UXO 16 Adjacent to            
SWMU Unit 4 

REPORT NO:   024 

PROJECT NO:        491944 PROJECT QC MANAGER:        John W. Stoddart SITE H&S SPECIALIST:        John W. Stoddart 

SAFETY MEETINGS AND INSPECTIONS 

WAS A SAFETY MEETING HELD THIS DAY?         YES             NO IF YES, ATTACH SAFETY MEETING MINUTES  

WAS CRANE USED ON THE SITE THIS DAY?      YES             NO IF YES, ATTACH DAILY CRANE REPORT OF INSPECTION AND CONTRACTOR 
CRANE OPERATION CHECKLIST 

DEFINABLE FEATURES OF WORK STATUS 

DFOW No. Definable Feature Of Work  Preparatory Initial Follow-Up 

001 Document Management and Control (Pre-mobilization Activities)    

002 Data Management (Pre-mobilization Activities)    

003 Pre-mobilization Activities    

004 Site Preparation         

005 Site Layout         

006 Detector Aided Underwater Visual Survey         

007 Demobilization         

008 SI/ESI Report Preparation and Approval    

009 Project Closeout         

P
R

E
P

A
R

A
T

O
R

Y
 

WAS PREPARATORY PHASE WORK PERFORMED TODAY?   YES             NO 

IF YES, FILL OUT AND ATTACH SUPPLEMENTAL PREPARATORY PHASE CHECKLIST. 

DFOW No.(from list above). TASK/ACTIVITY PREPARATORY PHASE  

REPORT NO. 

   

             
                  
                  
                  
                  
                  

INITIAL AND FOLLOW-UP FEATURE OF WORK COMMENTS 
DFOW No.(from list above) Phase Comment/Finding/Action 

     006  Initial                 
 Follow up          

Work methods are being performed IAW the QAPP and SOP.  17 transects completed satisfactorily:  E38, E48, E55, E63, E69, 
C3, C6, C7, C8, C9, C15, C16, C17, C18, C28, C30 & C31.  QC was satisfactorily performed on transect C28 & C30, 10% QC for 
lot 14 & 15.  Lot 15 in progress.  146 total transects completed to date.  
Zone A – 60, Zone B – 26, Zone C – 12, Zone D – 18, Zone E – 30.     

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

REWORK ITEMS IDENTIFIED TODAY 
(NOT CORRECTED BY CLOSE OF BUSINESS) 

REWORK ITEMS CORRECTED TODAY  
(FROM REWORK ITEMS LIST) 

TASK/ACTIVITY DATE ISSUED DESCRIPTION TASK/ACTIVITY CORRECTIVE ACTION(S) TAKEN 
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CONTRACTOR QUALITY CONTROL REPORT  

(ATTACH ADDITIONAL SHEETS IF NECESSARY) 

REPORT DATE:  05/07/15  

REVISION NO:        

REVISION DATE:        

CTO NO:        006 PROJECT NAME/LOCATION:         Expanded Site Inspection of UXO 16 Adjacent to 
SWMU Unit 4 

REPORT NO:   024      

PROJECT NO:        491944 PROJECT QC MANAGER:        John W. Stoddart SITE H&S SPECIALIST:   John W. Stoddart 

SAMPLING/TESTING PERFORMED 

SAMPLING/TESTING PERFORMED SAMPLING/TESTING COMPANY SAMPLING/TESTING PERSONNEL 

                  

                  

                  

                  

MATERIALS/EQUIPMENT  INSPECTION (Materials received and inspected against specifications) 

MATERIAL/EQUIPMENT DESCRIPTION SPECIFICATION MATERIAL ACCEPTED? COMMENT/REASON/ACTION 

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

SUBMITTALS INSPECTION / REVIEW 

SUBMITTAL NO SUBMITTAL DESCRIPTION SPEC/PLAN REFERENCE SUBMITTAL 
APPROVED? 

COMMENT/REASON/ACTION 

                  YES              NO          

                  YES              NO          

                  YES              NO          

                  YES              NO          

OFF-SITE SURVEILLANCE ACTIVITIES, INCLUDING ACTIONS TAKEN:         

ACCUMULATION/STOCKPILE AREA INSPECTION 

INSPECTION 
PERFORMED BY: 

      SIGNATURE OF 
INSPECTOR: 

      

ACCUMULATION/ 
STOCKPILE AREA 
LOCATION 

      

NO OF 
CONTAINERS: 

      NO OF TANKS:       NO OF ROLL-OFF BOXES:       NO OF DRUMS:       

INSPECTION RESULTS:         

TRANSPORTATION AND DISPOSAL ACTIVITIES/SUMMARY/QUANTITIES: 

      

GENERAL COMMENTS (rework, directives, etc.):        

LIST OF ATTACHMENTS (examples, as applicable:  preparatory phase checklist, QC meeting minutes, safety meeting minutes, crane inspections, crane operation checklist, COCs, weight 
tickets, manifests, profiles, rework item list, testing plan and log, etc.):  

On behalf of the contractor, I certify that this report is complete and correct and 
equipment and material used and work performed during this reporting period is in 
compliance with the contract drawings and specifications to the best of my 
knowledge except as noted in this report.  

  
 
 
05/07/15 

PROJECT QC MANAGER’S SIGNATURE  DATE 

On behalf of the contractor, I attest that the work for which payment is requested, 
including stored material, is in compliance with contract requirements. 

 

  
 
 
05/07/15 

PROJECT QC MANAGER’S SIGNATURE  DATE 
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CONTRACTOR QUALITY CONTROL REPORT  

(ATTACH ADDITIONAL SHEETS IF NECESSARY) 

REPORT DATE:  05/08/15  

REVISION NO:        

REVISION DATE:        

CTO NO:        006 PROJECT NAME/LOCATION:        Expanded Site Inspection of UXO 16 Adjacent to            
SWMU Unit 4 

REPORT NO:   025 

PROJECT NO:        491944 PROJECT QC MANAGER:        John W. Stoddart SITE H&S SPECIALIST:        John W. Stoddart 

SAFETY MEETINGS AND INSPECTIONS 

WAS A SAFETY MEETING HELD THIS DAY?         YES             NO IF YES, ATTACH SAFETY MEETING MINUTES  

WAS CRANE USED ON THE SITE THIS DAY?      YES             NO IF YES, ATTACH DAILY CRANE REPORT OF INSPECTION AND CONTRACTOR 
CRANE OPERATION CHECKLIST 

DEFINABLE FEATURES OF WORK STATUS 

DFOW No. Definable Feature Of Work  Preparatory Initial Follow-Up 

001 Document Management and Control (Pre-mobilization Activities)    

002 Data Management (Pre-mobilization Activities)    

003 Pre-mobilization Activities    

004 Site Preparation         

005 Site Layout         

006 Detector Aided Underwater Visual Survey         

007 Demobilization         

008 SI/ESI Report Preparation and Approval    

009 Project Closeout         

P
R

E
P

A
R

A
T

O
R

Y
 

WAS PREPARATORY PHASE WORK PERFORMED TODAY?   YES             NO 

IF YES, FILL OUT AND ATTACH SUPPLEMENTAL PREPARATORY PHASE CHECKLIST. 

DFOW No.(from list above). TASK/ACTIVITY PREPARATORY PHASE  

REPORT NO. 

   

             
                  
                  
                  
                  
                  

INITIAL AND FOLLOW-UP FEATURE OF WORK COMMENTS 
DFOW No.(from list above) Phase Comment/Finding/Action 

     006  Initial                 
 Follow up          

Work methods are being performed IAW the QAPP and SOP.  16 transects completed satisfactorily:  E8, E10, E18, E20, E21, 
E39, E40, E49, E50, E56, E57, E64, E65, E70, E71 7 E74.  QC was satisfactorily performed on transect E70 10% QC for lot 16 
complete.  Lot 17 in progress.  162 total transects completed to date.  
Zone A – 60, Zone B – 26, Zone C – 12, Zone D – 18, Zone E – 46.     

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

REWORK ITEMS IDENTIFIED TODAY 
(NOT CORRECTED BY CLOSE OF BUSINESS) 

REWORK ITEMS CORRECTED TODAY  
(FROM REWORK ITEMS LIST) 

TASK/ACTIVITY DATE ISSUED DESCRIPTION TASK/ACTIVITY CORRECTIVE ACTION(S) TAKEN 
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CONTRACTOR QUALITY CONTROL REPORT  

(ATTACH ADDITIONAL SHEETS IF NECESSARY) 

REPORT DATE:  05/08/15  

REVISION NO:        

REVISION DATE:        

CTO NO:        006 PROJECT NAME/LOCATION:         Expanded Site Inspection of UXO 16 Adjacent to 
SWMU Unit 4 

REPORT NO:   025      

PROJECT NO:        491944 PROJECT QC MANAGER:        John W. Stoddart SITE H&S SPECIALIST:   John W. Stoddart 

SAMPLING/TESTING PERFORMED 

SAMPLING/TESTING PERFORMED SAMPLING/TESTING COMPANY SAMPLING/TESTING PERSONNEL 

                  

                  

                  

                  

MATERIALS/EQUIPMENT  INSPECTION (Materials received and inspected against specifications) 

MATERIAL/EQUIPMENT DESCRIPTION SPECIFICATION MATERIAL ACCEPTED? COMMENT/REASON/ACTION 

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

SUBMITTALS INSPECTION / REVIEW 

SUBMITTAL NO SUBMITTAL DESCRIPTION SPEC/PLAN REFERENCE SUBMITTAL 
APPROVED? 

COMMENT/REASON/ACTION 

                  YES              NO          

                  YES              NO          

                  YES              NO          

                  YES              NO          

OFF-SITE SURVEILLANCE ACTIVITIES, INCLUDING ACTIONS TAKEN:         

ACCUMULATION/STOCKPILE AREA INSPECTION 

INSPECTION 
PERFORMED BY: 

      SIGNATURE OF 
INSPECTOR: 

      

ACCUMULATION/ 
STOCKPILE AREA 
LOCATION 

      

NO OF 
CONTAINERS: 

      NO OF TANKS:       NO OF ROLL-OFF BOXES:       NO OF DRUMS:       

INSPECTION RESULTS:         

TRANSPORTATION AND DISPOSAL ACTIVITIES/SUMMARY/QUANTITIES: 

      

GENERAL COMMENTS (rework, directives, etc.):        

LIST OF ATTACHMENTS (examples, as applicable:  preparatory phase checklist, QC meeting minutes, safety meeting minutes, crane inspections, crane operation checklist, COCs, weight 
tickets, manifests, profiles, rework item list, testing plan and log, etc.):  

On behalf of the contractor, I certify that this report is complete and correct and 
equipment and material used and work performed during this reporting period is in 
compliance with the contract drawings and specifications to the best of my 
knowledge except as noted in this report.  

  
 
 
05/08/15 

PROJECT QC MANAGER’S SIGNATURE  DATE 

On behalf of the contractor, I attest that the work for which payment is requested, 
including stored material, is in compliance with contract requirements. 

 

  
 
 
05/08/15 

PROJECT QC MANAGER’S SIGNATURE  DATE 
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CONTRACTOR QUALITY CONTROL REPORT  

(ATTACH ADDITIONAL SHEETS IF NECESSARY) 

REPORT DATE:  05/11/15  

REVISION NO:        

REVISION DATE:        

CTO NO:        006 PROJECT NAME/LOCATION:        Expanded Site Inspection of UXO 16 Adjacent to            
SWMU Unit 4 

REPORT NO:   026 

PROJECT NO:        491944 PROJECT QC MANAGER:        John W. Stoddart SITE H&S SPECIALIST:        John W. Stoddart 

SAFETY MEETINGS AND INSPECTIONS 

WAS A SAFETY MEETING HELD THIS DAY?         YES             NO IF YES, ATTACH SAFETY MEETING MINUTES  

WAS CRANE USED ON THE SITE THIS DAY?      YES             NO IF YES, ATTACH DAILY CRANE REPORT OF INSPECTION AND CONTRACTOR 
CRANE OPERATION CHECKLIST 

DEFINABLE FEATURES OF WORK STATUS 

DFOW No. Definable Feature Of Work  Preparatory Initial Follow-Up 

001 Document Management and Control (Pre-mobilization Activities)    

002 Data Management (Pre-mobilization Activities)    

003 Pre-mobilization Activities    

004 Site Preparation         

005 Site Layout         

006 Detector Aided Underwater Visual Survey         

007 Demobilization         

008 SI/ESI Report Preparation and Approval    

009 Project Closeout         

P
R

E
P

A
R

A
T

O
R

Y
 

WAS PREPARATORY PHASE WORK PERFORMED TODAY?   YES             NO 

IF YES, FILL OUT AND ATTACH SUPPLEMENTAL PREPARATORY PHASE CHECKLIST. 

DFOW No.(from list above). TASK/ACTIVITY PREPARATORY PHASE  

REPORT NO. 

   

             
                  
                  
                  
                  
                  

INITIAL AND FOLLOW-UP FEATURE OF WORK COMMENTS 
DFOW No.(from list above) Phase Comment/Finding/Action 

     006  Initial                 
 Follow up          

Work methods are being performed IAW the QAPP and SOP.  5 transects completed satisfactorily:  A15, A88, A89, A90 & A91.  
QC was satisfactorily performed on transect A91. 10% QC for lot 17 complete.  167 total transects completed to date.               
Zone A – 65, Zone B – 26, Zone C – 12, Zone D – 18, Zone E – 46.     

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

REWORK ITEMS IDENTIFIED TODAY 
(NOT CORRECTED BY CLOSE OF BUSINESS) 

REWORK ITEMS CORRECTED TODAY  
(FROM REWORK ITEMS LIST) 

TASK/ACTIVITY DATE ISSUED DESCRIPTION TASK/ACTIVITY CORRECTIVE ACTION(S) TAKEN 
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CONTRACTOR QUALITY CONTROL REPORT  

(ATTACH ADDITIONAL SHEETS IF NECESSARY) 

REPORT DATE:  05/11/15  

REVISION NO:        

REVISION DATE:        

CTO NO:        006 PROJECT NAME/LOCATION:         Expanded Site Inspection of UXO 16 Adjacent to 
SWMU Unit 4 

REPORT NO:   026      

PROJECT NO:        491944 PROJECT QC MANAGER:        John W. Stoddart SITE H&S SPECIALIST:   John W. Stoddart 

SAMPLING/TESTING PERFORMED 

SAMPLING/TESTING PERFORMED SAMPLING/TESTING COMPANY SAMPLING/TESTING PERSONNEL 

                  

                  

                  

                  

MATERIALS/EQUIPMENT  INSPECTION (Materials received and inspected against specifications) 

MATERIAL/EQUIPMENT DESCRIPTION SPECIFICATION MATERIAL ACCEPTED? COMMENT/REASON/ACTION 

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

SUBMITTALS INSPECTION / REVIEW 

SUBMITTAL NO SUBMITTAL DESCRIPTION SPEC/PLAN REFERENCE SUBMITTAL 
APPROVED? 

COMMENT/REASON/ACTION 

                  YES              NO          

                  YES              NO          

                  YES              NO          

                  YES              NO          

OFF-SITE SURVEILLANCE ACTIVITIES, INCLUDING ACTIONS TAKEN:         

ACCUMULATION/STOCKPILE AREA INSPECTION 

INSPECTION 
PERFORMED BY: 

      SIGNATURE OF 
INSPECTOR: 

      

ACCUMULATION/ 
STOCKPILE AREA 
LOCATION 

      

NO OF 
CONTAINERS: 

      NO OF TANKS:       NO OF ROLL-OFF BOXES:       NO OF DRUMS:       

INSPECTION RESULTS:         

TRANSPORTATION AND DISPOSAL ACTIVITIES/SUMMARY/QUANTITIES: 

      

GENERAL COMMENTS (rework, directives, etc.):        

LIST OF ATTACHMENTS (examples, as applicable:  preparatory phase checklist, QC meeting minutes, safety meeting minutes, crane inspections, crane operation checklist, COCs, weight 
tickets, manifests, profiles, rework item list, testing plan and log, etc.):  

On behalf of the contractor, I certify that this report is complete and correct and 
equipment and material used and work performed during this reporting period is in 
compliance with the contract drawings and specifications to the best of my 
knowledge except as noted in this report.  

  
 
 
05/11/15 

PROJECT QC MANAGER’S SIGNATURE  DATE 

On behalf of the contractor, I attest that the work for which payment is requested, 
including stored material, is in compliance with contract requirements. 

 

  
 
 
05/11/15 

PROJECT QC MANAGER’S SIGNATURE  DATE 
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CONTRACTOR QUALITY CONTROL REPORT  

(ATTACH ADDITIONAL SHEETS IF NECESSARY) 

REPORT DATE:  05/12/15  

REVISION NO:        

REVISION DATE:        

CTO NO:        006 PROJECT NAME/LOCATION:        Expanded Site Inspection of UXO 16 Adjacent to            
SWMU Unit 4 

REPORT NO:   027 

PROJECT NO:        491944 PROJECT QC MANAGER:        John W. Stoddart SITE H&S SPECIALIST:        John W. Stoddart 

SAFETY MEETINGS AND INSPECTIONS 

WAS A SAFETY MEETING HELD THIS DAY?         YES             NO IF YES, ATTACH SAFETY MEETING MINUTES  

WAS CRANE USED ON THE SITE THIS DAY?      YES             NO IF YES, ATTACH DAILY CRANE REPORT OF INSPECTION AND CONTRACTOR 
CRANE OPERATION CHECKLIST 

DEFINABLE FEATURES OF WORK STATUS 

DFOW No. Definable Feature Of Work  Preparatory Initial Follow-Up 

001 Document Management and Control (Pre-mobilization Activities)    

002 Data Management (Pre-mobilization Activities)    

003 Pre-mobilization Activities    

004 Site Preparation         

005 Site Layout         

006 Detector Aided Underwater Visual Survey         

007 Demobilization         

008 SI/ESI Report Preparation and Approval    

009 Project Closeout         

P
R

E
P

A
R

A
T

O
R

Y
 

WAS PREPARATORY PHASE WORK PERFORMED TODAY?   YES             NO 

IF YES, FILL OUT AND ATTACH SUPPLEMENTAL PREPARATORY PHASE CHECKLIST. 

DFOW No.(from list above). TASK/ACTIVITY PREPARATORY PHASE  

REPORT NO. 

   

             
                  
                  
                  
                  
                  

INITIAL AND FOLLOW-UP FEATURE OF WORK COMMENTS 
DFOW No.(from list above) Phase Comment/Finding/Action 

     006  Initial                 
 Follow up          

Work methods are being performed IAW the QAPP and SOP.  13 transects completed satisfactorily:  A7, A8, A9, A12, A13, A14, 
A17, A27, B64, B65, B66, B67 & B68.  QC was satisfactorily performed on transect B67. 10% QC for lot 18 complete.  180 total 
transects completed to date.  Zone A – 73, Zone B – 31, Zone C – 12, Zone D – 18, Zone E – 46.     

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

REWORK ITEMS IDENTIFIED TODAY 
(NOT CORRECTED BY CLOSE OF BUSINESS) 

REWORK ITEMS CORRECTED TODAY  
(FROM REWORK ITEMS LIST) 

TASK/ACTIVITY DATE ISSUED DESCRIPTION TASK/ACTIVITY CORRECTIVE ACTION(S) TAKEN 
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CONTRACTOR QUALITY CONTROL REPORT  

(ATTACH ADDITIONAL SHEETS IF NECESSARY) 

REPORT DATE:  05/12/15  

REVISION NO:        

REVISION DATE:        

CTO NO:        006 PROJECT NAME/LOCATION:         Expanded Site Inspection of UXO 16 Adjacent to 
SWMU Unit 4 

REPORT NO:   027      

PROJECT NO:        491944 PROJECT QC MANAGER:        John W. Stoddart SITE H&S SPECIALIST:   John W. Stoddart 

SAMPLING/TESTING PERFORMED 

SAMPLING/TESTING PERFORMED SAMPLING/TESTING COMPANY SAMPLING/TESTING PERSONNEL 

                  

                  

                  

                  

MATERIALS/EQUIPMENT  INSPECTION (Materials received and inspected against specifications) 

MATERIAL/EQUIPMENT DESCRIPTION SPECIFICATION MATERIAL ACCEPTED? COMMENT/REASON/ACTION 

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

SUBMITTALS INSPECTION / REVIEW 

SUBMITTAL NO SUBMITTAL DESCRIPTION SPEC/PLAN REFERENCE SUBMITTAL 
APPROVED? 

COMMENT/REASON/ACTION 

                  YES              NO          

                  YES              NO          

                  YES              NO          

                  YES              NO          

OFF-SITE SURVEILLANCE ACTIVITIES, INCLUDING ACTIONS TAKEN:         

ACCUMULATION/STOCKPILE AREA INSPECTION 

INSPECTION 
PERFORMED BY: 

      SIGNATURE OF 
INSPECTOR: 

      

ACCUMULATION/ 
STOCKPILE AREA 
LOCATION 

      

NO OF 
CONTAINERS: 

      NO OF TANKS:       NO OF ROLL-OFF BOXES:       NO OF DRUMS:       

INSPECTION RESULTS:         

TRANSPORTATION AND DISPOSAL ACTIVITIES/SUMMARY/QUANTITIES: 

      

GENERAL COMMENTS (rework, directives, etc.):        

LIST OF ATTACHMENTS (examples, as applicable:  preparatory phase checklist, QC meeting minutes, safety meeting minutes, crane inspections, crane operation checklist, COCs, weight 
tickets, manifests, profiles, rework item list, testing plan and log, etc.):  

On behalf of the contractor, I certify that this report is complete and correct and 
equipment and material used and work performed during this reporting period is in 
compliance with the contract drawings and specifications to the best of my 
knowledge except as noted in this report.  

  
 
 
05/12/15 

PROJECT QC MANAGER’S SIGNATURE  DATE 

On behalf of the contractor, I attest that the work for which payment is requested, 
including stored material, is in compliance with contract requirements. 

 

  
 
 
05/12/15 

PROJECT QC MANAGER’S SIGNATURE  DATE 
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CONTRACTOR QUALITY CONTROL REPORT  

(ATTACH ADDITIONAL SHEETS IF NECESSARY) 

REPORT DATE:  05/13/15  

REVISION NO:        

REVISION DATE:        

CTO NO:        006 PROJECT NAME/LOCATION:        Expanded Site Inspection of UXO 16 Adjacent to            
SWMU Unit 4 

REPORT NO:   028 

PROJECT NO:        491944 PROJECT QC MANAGER:        John W. Stoddart SITE H&S SPECIALIST:        John W. Stoddart 

SAFETY MEETINGS AND INSPECTIONS 

WAS A SAFETY MEETING HELD THIS DAY?         YES             NO IF YES, ATTACH SAFETY MEETING MINUTES  

WAS CRANE USED ON THE SITE THIS DAY?      YES             NO IF YES, ATTACH DAILY CRANE REPORT OF INSPECTION AND CONTRACTOR 
CRANE OPERATION CHECKLIST 

DEFINABLE FEATURES OF WORK STATUS 

DFOW No. Definable Feature Of Work  Preparatory Initial Follow-Up 

001 Document Management and Control (Pre-mobilization Activities)    

002 Data Management (Pre-mobilization Activities)    

003 Pre-mobilization Activities    

004 Site Preparation         

005 Site Layout         

006 Detector Aided Underwater Visual Survey         

007 Demobilization         

008 SI/ESI Report Preparation and Approval    

009 Project Closeout         

P
R

E
P

A
R

A
T

O
R

Y
 

WAS PREPARATORY PHASE WORK PERFORMED TODAY?   YES             NO 

IF YES, FILL OUT AND ATTACH SUPPLEMENTAL PREPARATORY PHASE CHECKLIST. 

DFOW No.(from list above). TASK/ACTIVITY PREPARATORY PHASE  

REPORT NO. 

   

             
                  
                  
                  
                  
                  

INITIAL AND FOLLOW-UP FEATURE OF WORK COMMENTS 
DFOW No.(from list above) Phase Comment/Finding/Action 

     006  Initial                 
 Follow up          

Work methods are being performed IAW the QAPP and SOP.  16 transects completed satisfactorily:  C2, C3, C4, C5, C11, C12, 
C13, C14, C19, C20, C21, C24, C25, C26, C27 and C32.  QC was satisfactorily performed on transect C21 and C27. 10% QC for 
lot 19 and 20 complete.  196 total transects completed to date.  Zone A – 73, Zone B – 31, Zone C – 28, Zone D – 18, Zone E – 46. 

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

REWORK ITEMS IDENTIFIED TODAY 
(NOT CORRECTED BY CLOSE OF BUSINESS) 

REWORK ITEMS CORRECTED TODAY  
(FROM REWORK ITEMS LIST) 

TASK/ACTIVITY DATE ISSUED DESCRIPTION TASK/ACTIVITY CORRECTIVE ACTION(S) TAKEN 

                              

                              

                              

                              



PAGE 2 OF 2 

 

 

CONTRACTOR QUALITY CONTROL REPORT  

(ATTACH ADDITIONAL SHEETS IF NECESSARY) 

REPORT DATE:  05/13/15  

REVISION NO:        

REVISION DATE:        

CTO NO:        006 PROJECT NAME/LOCATION:         Expanded Site Inspection of UXO 16 Adjacent to 
SWMU Unit 4 

REPORT NO:   028      

PROJECT NO:        491944 PROJECT QC MANAGER:        John W. Stoddart SITE H&S SPECIALIST:   John W. Stoddart 

SAMPLING/TESTING PERFORMED 

SAMPLING/TESTING PERFORMED SAMPLING/TESTING COMPANY SAMPLING/TESTING PERSONNEL 

                  

                  

                  

                  

MATERIALS/EQUIPMENT  INSPECTION (Materials received and inspected against specifications) 

MATERIAL/EQUIPMENT DESCRIPTION SPECIFICATION MATERIAL ACCEPTED? COMMENT/REASON/ACTION 

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

SUBMITTALS INSPECTION / REVIEW 

SUBMITTAL NO SUBMITTAL DESCRIPTION SPEC/PLAN REFERENCE SUBMITTAL 
APPROVED? 

COMMENT/REASON/ACTION 

                  YES              NO          

                  YES              NO          

                  YES              NO          

                  YES              NO          

OFF-SITE SURVEILLANCE ACTIVITIES, INCLUDING ACTIONS TAKEN:         

ACCUMULATION/STOCKPILE AREA INSPECTION 

INSPECTION 
PERFORMED BY: 

      SIGNATURE OF 
INSPECTOR: 

      

ACCUMULATION/ 
STOCKPILE AREA 
LOCATION 

      

NO OF 
CONTAINERS: 

      NO OF TANKS:       NO OF ROLL-OFF BOXES:       NO OF DRUMS:       

INSPECTION RESULTS:         

TRANSPORTATION AND DISPOSAL ACTIVITIES/SUMMARY/QUANTITIES: 

      

GENERAL COMMENTS (rework, directives, etc.):        

LIST OF ATTACHMENTS (examples, as applicable:  preparatory phase checklist, QC meeting minutes, safety meeting minutes, crane inspections, crane operation checklist, COCs, weight 
tickets, manifests, profiles, rework item list, testing plan and log, etc.):  

On behalf of the contractor, I certify that this report is complete and correct and 
equipment and material used and work performed during this reporting period is in 
compliance with the contract drawings and specifications to the best of my 
knowledge except as noted in this report.  

  
 
 
05/13/15 

PROJECT QC MANAGER’S SIGNATURE  DATE 

On behalf of the contractor, I attest that the work for which payment is requested, 
including stored material, is in compliance with contract requirements. 

 

  
 
 
05/13/15 

PROJECT QC MANAGER’S SIGNATURE  DATE 

 



PAGE 1 OF 2 

 

CONTRACTOR QUALITY CONTROL REPORT  

(ATTACH ADDITIONAL SHEETS IF NECESSARY) 

REPORT DATE:  05/14/15  

REVISION NO:        

REVISION DATE:        

CTO NO:        006 PROJECT NAME/LOCATION:        Expanded Site Inspection of UXO 16 Adjacent to            
SWMU Unit 4 

REPORT NO:   029 

PROJECT NO:        491944 PROJECT QC MANAGER:        John W. Stoddart SITE H&S SPECIALIST:        John W. Stoddart 

SAFETY MEETINGS AND INSPECTIONS 

WAS A SAFETY MEETING HELD THIS DAY?         YES             NO IF YES, ATTACH SAFETY MEETING MINUTES  

WAS CRANE USED ON THE SITE THIS DAY?      YES             NO IF YES, ATTACH DAILY CRANE REPORT OF INSPECTION AND CONTRACTOR 
CRANE OPERATION CHECKLIST 

DEFINABLE FEATURES OF WORK STATUS 

DFOW No. Definable Feature Of Work  Preparatory Initial Follow-Up 

001 Document Management and Control (Pre-mobilization Activities)    

002 Data Management (Pre-mobilization Activities)    

003 Pre-mobilization Activities    

004 Site Preparation         

005 Site Layout         

006 Detector Aided Underwater Visual Survey         

007 Demobilization         

008 SI/ESI Report Preparation and Approval    

009 Project Closeout         

P
R

E
P

A
R

A
T

O
R

Y
 

WAS PREPARATORY PHASE WORK PERFORMED TODAY?   YES             NO 

IF YES, FILL OUT AND ATTACH SUPPLEMENTAL PREPARATORY PHASE CHECKLIST. 

DFOW No.(from list above). TASK/ACTIVITY PREPARATORY PHASE  

REPORT NO. 

   

             
                  
                  
                  
                  
                  

INITIAL AND FOLLOW-UP FEATURE OF WORK COMMENTS 
DFOW No.(from list above) Phase Comment/Finding/Action 

     006  Initial                 
 Follow up          

Work methods are being performed IAW the QAPP and SOP.  19 transects completed satisfactorily: B19, B20, B21, B22, B23, 
B31, B32, B33, B34, B35, B36, B42, B43, B44, B45, B46, B47, B62 and B63.  QC was satisfactorily performed on transect B34 
and B35. 10% QC for lot 21 and 22 complete.  215 total transects completed to date.  Zone A – 73, Zone B – 50, Zone C – 28, 
Zone D – 18, Zone E – 46.     

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

REWORK ITEMS IDENTIFIED TODAY 
(NOT CORRECTED BY CLOSE OF BUSINESS) 

REWORK ITEMS CORRECTED TODAY  
(FROM REWORK ITEMS LIST) 

TASK/ACTIVITY DATE ISSUED DESCRIPTION TASK/ACTIVITY CORRECTIVE ACTION(S) TAKEN 
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CONTRACTOR QUALITY CONTROL REPORT  

(ATTACH ADDITIONAL SHEETS IF NECESSARY) 

REPORT DATE:  05/14/15  

REVISION NO:        

REVISION DATE:        

CTO NO:        006 PROJECT NAME/LOCATION:         Expanded Site Inspection of UXO 16 Adjacent to 
SWMU Unit 4 

REPORT NO:   029      

PROJECT NO:        491944 PROJECT QC MANAGER:        John W. Stoddart SITE H&S SPECIALIST:   John W. Stoddart 

SAMPLING/TESTING PERFORMED 

SAMPLING/TESTING PERFORMED SAMPLING/TESTING COMPANY SAMPLING/TESTING PERSONNEL 

                  

                  

                  

                  

MATERIALS/EQUIPMENT  INSPECTION (Materials received and inspected against specifications) 

MATERIAL/EQUIPMENT DESCRIPTION SPECIFICATION MATERIAL ACCEPTED? COMMENT/REASON/ACTION 

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

SUBMITTALS INSPECTION / REVIEW 

SUBMITTAL NO SUBMITTAL DESCRIPTION SPEC/PLAN REFERENCE SUBMITTAL 
APPROVED? 

COMMENT/REASON/ACTION 

                  YES              NO          

                  YES              NO          

                  YES              NO          

                  YES              NO          

OFF-SITE SURVEILLANCE ACTIVITIES, INCLUDING ACTIONS TAKEN:         

ACCUMULATION/STOCKPILE AREA INSPECTION 

INSPECTION 
PERFORMED BY: 

      SIGNATURE OF 
INSPECTOR: 

      

ACCUMULATION/ 
STOCKPILE AREA 
LOCATION 

      

NO OF 
CONTAINERS: 

      NO OF TANKS:       NO OF ROLL-OFF BOXES:       NO OF DRUMS:       

INSPECTION RESULTS:         

TRANSPORTATION AND DISPOSAL ACTIVITIES/SUMMARY/QUANTITIES: 

      

GENERAL COMMENTS (rework, directives, etc.):        

LIST OF ATTACHMENTS (examples, as applicable:  preparatory phase checklist, QC meeting minutes, safety meeting minutes, crane inspections, crane operation checklist, COCs, weight 
tickets, manifests, profiles, rework item list, testing plan and log, etc.):  

On behalf of the contractor, I certify that this report is complete and correct and 
equipment and material used and work performed during this reporting period is in 
compliance with the contract drawings and specifications to the best of my 
knowledge except as noted in this report.  

  
 
 
05/14/15 

PROJECT QC MANAGER’S SIGNATURE  DATE 

On behalf of the contractor, I attest that the work for which payment is requested, 
including stored material, is in compliance with contract requirements. 

 

  
 
 
05/14/15 

PROJECT QC MANAGER’S SIGNATURE  DATE 
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CONTRACTOR QUALITY CONTROL REPORT  

(ATTACH ADDITIONAL SHEETS IF NECESSARY) 

REPORT DATE:  05/15/15  

REVISION NO:        

REVISION DATE:        

CTO NO:        006 PROJECT NAME/LOCATION:        Expanded Site Inspection of UXO 16 Adjacent to            
SWMU Unit 4 

REPORT NO:   030 

PROJECT NO:        491944 PROJECT QC MANAGER:        John W. Stoddart SITE H&S SPECIALIST:        John W. Stoddart 

SAFETY MEETINGS AND INSPECTIONS 

WAS A SAFETY MEETING HELD THIS DAY?         YES             NO IF YES, ATTACH SAFETY MEETING MINUTES  

WAS CRANE USED ON THE SITE THIS DAY?      YES             NO IF YES, ATTACH DAILY CRANE REPORT OF INSPECTION AND CONTRACTOR 
CRANE OPERATION CHECKLIST 

DEFINABLE FEATURES OF WORK STATUS 

DFOW No. Definable Feature Of Work  Preparatory Initial Follow-Up 

001 Document Management and Control (Pre-mobilization Activities)    

002 Data Management (Pre-mobilization Activities)    

003 Pre-mobilization Activities    

004 Site Preparation         

005 Site Layout         

006 Detector Aided Underwater Visual Survey         

007 Demobilization         

008 SI/ESI Report Preparation and Approval    

009 Project Closeout         

P
R

E
P

A
R

A
T

O
R

Y
 

WAS PREPARATORY PHASE WORK PERFORMED TODAY?   YES             NO 

IF YES, FILL OUT AND ATTACH SUPPLEMENTAL PREPARATORY PHASE CHECKLIST. 

DFOW No.(from list above). TASK/ACTIVITY PREPARATORY PHASE  

REPORT NO. 

   

             
                  
                  
                  
                  
                  

INITIAL AND FOLLOW-UP FEATURE OF WORK COMMENTS 
DFOW No.(from list above) Phase Comment/Finding/Action 

     006  Initial                 
 Follow up          

Work methods are being performed IAW the QAPP and SOP.  11 transects completed satisfactorily: E13, E14, E15, E16, E24, 
E25, E27, E32, E33, E34 and E35.  QC was satisfactorily performed on transect E35. 10% QC for lot 23 complete.  226 total 
transects completed to date.  Zone A – 73, Zone B – 50, Zone C – 28, Zone D – 18, Zone E – 57.     

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

REWORK ITEMS IDENTIFIED TODAY 
(NOT CORRECTED BY CLOSE OF BUSINESS) 

REWORK ITEMS CORRECTED TODAY  
(FROM REWORK ITEMS LIST) 

TASK/ACTIVITY DATE ISSUED DESCRIPTION TASK/ACTIVITY CORRECTIVE ACTION(S) TAKEN 
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CONTRACTOR QUALITY CONTROL REPORT  

(ATTACH ADDITIONAL SHEETS IF NECESSARY) 

REPORT DATE:  05/15/15  

REVISION NO:        

REVISION DATE:        

CTO NO:        006 PROJECT NAME/LOCATION:         Expanded Site Inspection of UXO 16 Adjacent to 
SWMU Unit 4 

REPORT NO:   030      

PROJECT NO:        491944 PROJECT QC MANAGER:        John W. Stoddart SITE H&S SPECIALIST:   John W. Stoddart 

SAMPLING/TESTING PERFORMED 

SAMPLING/TESTING PERFORMED SAMPLING/TESTING COMPANY SAMPLING/TESTING PERSONNEL 

                  

                  

                  

                  

MATERIALS/EQUIPMENT  INSPECTION (Materials received and inspected against specifications) 

MATERIAL/EQUIPMENT DESCRIPTION SPECIFICATION MATERIAL ACCEPTED? COMMENT/REASON/ACTION 

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

SUBMITTALS INSPECTION / REVIEW 

SUBMITTAL NO SUBMITTAL DESCRIPTION SPEC/PLAN REFERENCE SUBMITTAL 
APPROVED? 

COMMENT/REASON/ACTION 

                  YES              NO          

                  YES              NO          

                  YES              NO          

                  YES              NO          

OFF-SITE SURVEILLANCE ACTIVITIES, INCLUDING ACTIONS TAKEN:         

ACCUMULATION/STOCKPILE AREA INSPECTION 

INSPECTION 
PERFORMED BY: 

      SIGNATURE OF 
INSPECTOR: 

      

ACCUMULATION/ 
STOCKPILE AREA 
LOCATION 

      

NO OF 
CONTAINERS: 

      NO OF TANKS:       NO OF ROLL-OFF BOXES:       NO OF DRUMS:       

INSPECTION RESULTS:         

TRANSPORTATION AND DISPOSAL ACTIVITIES/SUMMARY/QUANTITIES: 

      

GENERAL COMMENTS (rework, directives, etc.):        

LIST OF ATTACHMENTS (examples, as applicable:  preparatory phase checklist, QC meeting minutes, safety meeting minutes, crane inspections, crane operation checklist, COCs, weight 
tickets, manifests, profiles, rework item list, testing plan and log, etc.):  

On behalf of the contractor, I certify that this report is complete and correct and 
equipment and material used and work performed during this reporting period is in 
compliance with the contract drawings and specifications to the best of my 
knowledge except as noted in this report.  

  
 
 
05/15/15 

PROJECT QC MANAGER’S SIGNATURE  DATE 

On behalf of the contractor, I attest that the work for which payment is requested, 
including stored material, is in compliance with contract requirements. 

 

  
 
 
05/15/15 

PROJECT QC MANAGER’S SIGNATURE  DATE 
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CONTRACTOR QUALITY CONTROL REPORT  

(ATTACH ADDITIONAL SHEETS IF NECESSARY) 

REPORT DATE:  05/17/15  

REVISION NO:        

REVISION DATE:        

CTO NO:        006 PROJECT NAME/LOCATION:        Expanded Site Inspection of UXO 16 Adjacent to            
SWMU Unit 4 

REPORT NO:   031 

PROJECT NO:        491944 PROJECT QC MANAGER:        John W. Stoddart SITE H&S SPECIALIST:        John W. Stoddart 

SAFETY MEETINGS AND INSPECTIONS 

WAS A SAFETY MEETING HELD THIS DAY?         YES             NO IF YES, ATTACH SAFETY MEETING MINUTES  

WAS CRANE USED ON THE SITE THIS DAY?      YES             NO IF YES, ATTACH DAILY CRANE REPORT OF INSPECTION AND CONTRACTOR 
CRANE OPERATION CHECKLIST 

DEFINABLE FEATURES OF WORK STATUS 

DFOW No. Definable Feature Of Work  Preparatory Initial Follow-Up 

001 Document Management and Control (Pre-mobilization Activities)    

002 Data Management (Pre-mobilization Activities)    

003 Pre-mobilization Activities    

004 Site Preparation         

005 Site Layout         

006 Detector Aided Underwater Visual Survey         

007 Demobilization         

008 SI/ESI Report Preparation and Approval    

009 Project Closeout         

P
R

E
P

A
R

A
T

O
R

Y
 

WAS PREPARATORY PHASE WORK PERFORMED TODAY?   YES             NO 

IF YES, FILL OUT AND ATTACH SUPPLEMENTAL PREPARATORY PHASE CHECKLIST. 

DFOW No.(from list above). TASK/ACTIVITY PREPARATORY PHASE  

REPORT NO. 

   

             
                  
                  
                  
                  
                  

INITIAL AND FOLLOW-UP FEATURE OF WORK COMMENTS 
DFOW No.(from list above) Phase Comment/Finding/Action 

     006  Initial                 
 Follow up          

Work methods are being performed IAW the QAPP and SOP.  18 transects completed satisfactorily: D9, D16, D17, D18, D19, 
D25, D26, D28, D31, D32, D33, D34, D35, D36, E7, E17, E26 and E28.  QC was satisfactorily performed on transect D19 and 
E28. 10% QC for lot 24 and lot 25 complete.  244 total transects completed to date.  Zone A – 73, Zone B – 50, Zone C – 28, Zone 
D – 32, Zone E – 61.     

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

REWORK ITEMS IDENTIFIED TODAY 
(NOT CORRECTED BY CLOSE OF BUSINESS) 

REWORK ITEMS CORRECTED TODAY  
(FROM REWORK ITEMS LIST) 

TASK/ACTIVITY DATE ISSUED DESCRIPTION TASK/ACTIVITY CORRECTIVE ACTION(S) TAKEN 
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CONTRACTOR QUALITY CONTROL REPORT  

(ATTACH ADDITIONAL SHEETS IF NECESSARY) 

REPORT DATE:  05/17/15  

REVISION NO:        

REVISION DATE:        

CTO NO:        006 PROJECT NAME/LOCATION:         Expanded Site Inspection of UXO 16 Adjacent to 
SWMU Unit 4 

REPORT NO:   031      

PROJECT NO:        491944 PROJECT QC MANAGER:        John W. Stoddart SITE H&S SPECIALIST:   John W. Stoddart 

SAMPLING/TESTING PERFORMED 

SAMPLING/TESTING PERFORMED SAMPLING/TESTING COMPANY SAMPLING/TESTING PERSONNEL 

                  

                  

                  

                  

MATERIALS/EQUIPMENT  INSPECTION (Materials received and inspected against specifications) 

MATERIAL/EQUIPMENT DESCRIPTION SPECIFICATION MATERIAL ACCEPTED? COMMENT/REASON/ACTION 

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

SUBMITTALS INSPECTION / REVIEW 

SUBMITTAL NO SUBMITTAL DESCRIPTION SPEC/PLAN REFERENCE SUBMITTAL 
APPROVED? 

COMMENT/REASON/ACTION 

                  YES              NO          

                  YES              NO          

                  YES              NO          

                  YES              NO          

OFF-SITE SURVEILLANCE ACTIVITIES, INCLUDING ACTIONS TAKEN:         

ACCUMULATION/STOCKPILE AREA INSPECTION 

INSPECTION 
PERFORMED BY: 

      SIGNATURE OF 
INSPECTOR: 

      

ACCUMULATION/ 
STOCKPILE AREA 
LOCATION 

      

NO OF 
CONTAINERS: 

      NO OF TANKS:       NO OF ROLL-OFF BOXES:       NO OF DRUMS:       

INSPECTION RESULTS:         

TRANSPORTATION AND DISPOSAL ACTIVITIES/SUMMARY/QUANTITIES: 

      

GENERAL COMMENTS (rework, directives, etc.):        

LIST OF ATTACHMENTS (examples, as applicable:  preparatory phase checklist, QC meeting minutes, safety meeting minutes, crane inspections, crane operation checklist, COCs, weight 
tickets, manifests, profiles, rework item list, testing plan and log, etc.):  

On behalf of the contractor, I certify that this report is complete and correct and 
equipment and material used and work performed during this reporting period is in 
compliance with the contract drawings and specifications to the best of my 
knowledge except as noted in this report.  

  
 
 
05/17/15 

PROJECT QC MANAGER’S SIGNATURE  DATE 

On behalf of the contractor, I attest that the work for which payment is requested, 
including stored material, is in compliance with contract requirements. 

 

  
 
 
05/17/15 

PROJECT QC MANAGER’S SIGNATURE  DATE 
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CONTRACTOR QUALITY CONTROL REPORT  

(ATTACH ADDITIONAL SHEETS IF NECESSARY) 

REPORT DATE:  05/18/15  

REVISION NO:        

REVISION DATE:        

CTO NO:        006 PROJECT NAME/LOCATION:        Expanded Site Inspection of UXO 16 Adjacent to            
SWMU Unit 4 

REPORT NO:   032 

PROJECT NO:        491944 PROJECT QC MANAGER:        John W. Stoddart SITE H&S SPECIALIST:        John W. Stoddart 

SAFETY MEETINGS AND INSPECTIONS 

WAS A SAFETY MEETING HELD THIS DAY?         YES             NO IF YES, ATTACH SAFETY MEETING MINUTES  

WAS CRANE USED ON THE SITE THIS DAY?      YES             NO IF YES, ATTACH DAILY CRANE REPORT OF INSPECTION AND CONTRACTOR 
CRANE OPERATION CHECKLIST 

DEFINABLE FEATURES OF WORK STATUS 

DFOW No. Definable Feature Of Work  Preparatory Initial Follow-Up 

001 Document Management and Control (Pre-mobilization Activities)    

002 Data Management (Pre-mobilization Activities)    

003 Pre-mobilization Activities    

004 Site Preparation         

005 Site Layout         

006 Detector Aided Underwater Visual Survey         

007 Demobilization         

008 SI/ESI Report Preparation and Approval    

009 Project Closeout         

P
R

E
P

A
R

A
T

O
R

Y
 

WAS PREPARATORY PHASE WORK PERFORMED TODAY?   YES             NO 

IF YES, FILL OUT AND ATTACH SUPPLEMENTAL PREPARATORY PHASE CHECKLIST. 

DFOW No.(from list above). TASK/ACTIVITY PREPARATORY PHASE  

REPORT NO. 

   

             
                  
                  
                  
                  
                  

INITIAL AND FOLLOW-UP FEATURE OF WORK COMMENTS 
DFOW No.(from list above) Phase Comment/Finding/Action 

     006  Initial                 
 Follow up          

Work methods are being performed IAW the QAPP and SOP.  12 transects completed satisfactorily:  A28, A29, A34, A35, A36, 
B11, B69, B70, B71, B72, B73 and B74.  QC was satisfactorily performed on transect 36. 10% QC for lot 26 complete.  Final 
transect total:  256  Zone A – 78, Zone B – 57, Zone C – 28, Zone D – 32, Zone E – 61.       

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

REWORK ITEMS IDENTIFIED TODAY 
(NOT CORRECTED BY CLOSE OF BUSINESS) 

REWORK ITEMS CORRECTED TODAY  
(FROM REWORK ITEMS LIST) 

TASK/ACTIVITY DATE ISSUED DESCRIPTION TASK/ACTIVITY CORRECTIVE ACTION(S) TAKEN 
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CONTRACTOR QUALITY CONTROL REPORT  

(ATTACH ADDITIONAL SHEETS IF NECESSARY) 

REPORT DATE:  05/18/15  

REVISION NO:        

REVISION DATE:        

CTO NO:        006 PROJECT NAME/LOCATION:         Expanded Site Inspection of UXO 16 Adjacent to 
SWMU Unit 4 

REPORT NO:   032      

PROJECT NO:        491944 PROJECT QC MANAGER:        John W. Stoddart SITE H&S SPECIALIST:   John W. Stoddart 

SAMPLING/TESTING PERFORMED 

SAMPLING/TESTING PERFORMED SAMPLING/TESTING COMPANY SAMPLING/TESTING PERSONNEL 

                  

                  

                  

                  

MATERIALS/EQUIPMENT  INSPECTION (Materials received and inspected against specifications) 

MATERIAL/EQUIPMENT DESCRIPTION SPECIFICATION MATERIAL ACCEPTED? COMMENT/REASON/ACTION 

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

SUBMITTALS INSPECTION / REVIEW 

SUBMITTAL NO SUBMITTAL DESCRIPTION SPEC/PLAN REFERENCE SUBMITTAL 
APPROVED? 

COMMENT/REASON/ACTION 

                  YES              NO          

                  YES              NO          

                  YES              NO          

                  YES              NO          

OFF-SITE SURVEILLANCE ACTIVITIES, INCLUDING ACTIONS TAKEN:         

ACCUMULATION/STOCKPILE AREA INSPECTION 

INSPECTION 
PERFORMED BY: 

      SIGNATURE OF 
INSPECTOR: 

      

ACCUMULATION/ 
STOCKPILE AREA 
LOCATION 

      

NO OF 
CONTAINERS: 

      NO OF TANKS:       NO OF ROLL-OFF BOXES:       NO OF DRUMS:       

INSPECTION RESULTS:         

TRANSPORTATION AND DISPOSAL ACTIVITIES/SUMMARY/QUANTITIES: 

      

GENERAL COMMENTS (rework, directives, etc.):        

LIST OF ATTACHMENTS (examples, as applicable:  preparatory phase checklist, QC meeting minutes, safety meeting minutes, crane inspections, crane operation checklist, COCs, weight 
tickets, manifests, profiles, rework item list, testing plan and log, etc.):  

On behalf of the contractor, I certify that this report is complete and correct and 
equipment and material used and work performed during this reporting period is in 
compliance with the contract drawings and specifications to the best of my 
knowledge except as noted in this report.  

  
 
 
05/18/15 

PROJECT QC MANAGER’S SIGNATURE  DATE 

On behalf of the contractor, I attest that the work for which payment is requested, 
including stored material, is in compliance with contract requirements. 

 

  
 
 
05/18/15 

PROJECT QC MANAGER’S SIGNATURE  DATE 

 



PAGE 1 OF 2 

 

CONTRACTOR QUALITY CONTROL REPORT  

(ATTACH ADDITIONAL SHEETS IF NECESSARY) 

REPORT DATE:  05/20/15  

REVISION NO:        

REVISION DATE:        

CTO NO:        006 PROJECT NAME/LOCATION:        Expanded Site Inspection of UXO 16 Adjacent to            
SWMU Unit 4 

REPORT NO:   033 

PROJECT NO:        491944 PROJECT QC MANAGER:        John W. Stoddart SITE H&S SPECIALIST:        John W. Stoddart 

SAFETY MEETINGS AND INSPECTIONS 

WAS A SAFETY MEETING HELD THIS DAY?         YES             NO IF YES, ATTACH SAFETY MEETING MINUTES  

WAS CRANE USED ON THE SITE THIS DAY?      YES             NO IF YES, ATTACH DAILY CRANE REPORT OF INSPECTION AND CONTRACTOR 
CRANE OPERATION CHECKLIST 

DEFINABLE FEATURES OF WORK STATUS 

DFOW No. Definable Feature Of Work  Preparatory Initial Follow-Up 

001 Document Management and Control (Pre-mobilization Activities)    

002 Data Management (Pre-mobilization Activities)    

003 Pre-mobilization Activities    

004 Site Preparation         

005 Site Layout         

006 Detector Aided Underwater Visual Survey         

007 Demobilization         

008 SI/ESI Report Preparation and Approval    

009 Project Closeout         

P
R

E
P

A
R

A
T

O
R

Y
 

WAS PREPARATORY PHASE WORK PERFORMED TODAY?   YES             NO 

IF YES, FILL OUT AND ATTACH SUPPLEMENTAL PREPARATORY PHASE CHECKLIST. 

DFOW No.(from list above). TASK/ACTIVITY PREPARATORY PHASE  

REPORT NO. 

   

             
                  
                  
                  
                  
                  

INITIAL AND FOLLOW-UP FEATURE OF WORK COMMENTS 
DFOW No.(from list above) Phase Comment/Finding/Action 

     007  Initial                 
 Follow up          

Demobilization is being performed IAW the QAPP and SOP. All equipment is inspected, packaged, and shipped to appropriate 
location.  3 of 4 MR personnel demobilized, 1 pending. 

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

       Initial                 
 Follow up        

      

REWORK ITEMS IDENTIFIED TODAY 
(NOT CORRECTED BY CLOSE OF BUSINESS) 

REWORK ITEMS CORRECTED TODAY  
(FROM REWORK ITEMS LIST) 

TASK/ACTIVITY DATE ISSUED DESCRIPTION TASK/ACTIVITY CORRECTIVE ACTION(S) TAKEN 

                              

                              

                              

                              



PAGE 2 OF 2 

 

 

CONTRACTOR QUALITY CONTROL REPORT  

(ATTACH ADDITIONAL SHEETS IF NECESSARY) 

REPORT DATE:  05/20/15  

REVISION NO:        

REVISION DATE:        

CTO NO:        006 PROJECT NAME/LOCATION:         Expanded Site Inspection of UXO 16 Adjacent to 
SWMU Unit 4 

REPORT NO:   033      

PROJECT NO:        491944 PROJECT QC MANAGER:        John W. Stoddart SITE H&S SPECIALIST:   John W. Stoddart 

SAMPLING/TESTING PERFORMED 

SAMPLING/TESTING PERFORMED SAMPLING/TESTING COMPANY SAMPLING/TESTING PERSONNEL 

                  

                  

                  

                  

MATERIALS/EQUIPMENT  INSPECTION (Materials received and inspected against specifications) 

MATERIAL/EQUIPMENT DESCRIPTION SPECIFICATION MATERIAL ACCEPTED? COMMENT/REASON/ACTION 

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

SUBMITTALS INSPECTION / REVIEW 

SUBMITTAL NO SUBMITTAL DESCRIPTION SPEC/PLAN REFERENCE SUBMITTAL 
APPROVED? 

COMMENT/REASON/ACTION 

                  YES              NO          

                  YES              NO          

                  YES              NO          

                  YES              NO          

OFF-SITE SURVEILLANCE ACTIVITIES, INCLUDING ACTIONS TAKEN:         

ACCUMULATION/STOCKPILE AREA INSPECTION 

INSPECTION 
PERFORMED BY: 

      SIGNATURE OF 
INSPECTOR: 

      

ACCUMULATION/ 
STOCKPILE AREA 
LOCATION 

      

NO OF 
CONTAINERS: 

      NO OF TANKS:       NO OF ROLL-OFF BOXES:       NO OF DRUMS:       

INSPECTION RESULTS:         

TRANSPORTATION AND DISPOSAL ACTIVITIES/SUMMARY/QUANTITIES: 

      

GENERAL COMMENTS (rework, directives, etc.):        

LIST OF ATTACHMENTS (examples, as applicable:  preparatory phase checklist, QC meeting minutes, safety meeting minutes, crane inspections, crane operation checklist, COCs, weight 
tickets, manifests, profiles, rework item list, testing plan and log, etc.):  

On behalf of the contractor, I certify that this report is complete and correct and 
equipment and material used and work performed during this reporting period is in 
compliance with the contract drawings and specifications to the best of my 
knowledge except as noted in this report.  

  
 
 
05/20/15 

PROJECT QC MANAGER’S SIGNATURE  DATE 

On behalf of the contractor, I attest that the work for which payment is requested, 
including stored material, is in compliance with contract requirements. 

 

  
 
 
05/20/15 

PROJECT QC MANAGER’S SIGNATURE  DATE 

 



 

PAGE 1 OF 2 

 
PREPARATORY PHASE REPORT  

REPORT NO:  

001 

REPORT DATE:       03/30/15 

REVISION NO:        

REVISION DATE:        

PROJECT NO:         DEFINABLE FEATURE OF WORK:   Document Management and 
Control (Pre-mobilization Activities) 

SITE/ACTIVITY:   Expanded Site Inspection of UXO 16 Adjacent to 
SWMU Unit 4 

P
E

R
S

O
N

N
E

L
 P

R
E

S
E

N
T

 

          

NAME POSITION COMPANY/GOVERNMENT 
          Ricardo Fuciarelli           SUXOS CH2M 
          Don Schwalback           UXO Diver CH2M 
          Dennis Houseknecht      UXO Diver CH2M 
          Tim Wenk                Manager CH2M 
     Tunch Osroy          Scientific Diver CH2M 
     Bill Hannah          Project Manager CH2M 
     Dennis Ballam          Task Manager CH2M 
     Lora Pride          Scientific Diver CH2M 
     John Martin           Scientific Diver CH2M 
     Mike Green          QA      NAVFAC 
   

S
U

B
M

IT
T

A
L

S
 

REVIEW SUBMITTALS AND/OR SUBMITTAL 
REGISTER.   

HAVE ALL SUBMITTALS BEEN APPROVED?      YES          NO    

IF NO, WHAT ITEMS HAVE NOT BEEN SUBMITTED?  

            

            

            

ARE ALL MATERIALS ON HAND?                  YES           NO           
IF NO, WHAT ITEMS ARE MISSING?  

            

            

            

CHECK APPROVED SUBMITTALS AGAINST DELIVERED MATERIAL.  (THIS SHOULD BE DONE AS MATERIAL ARRIVES). 
COMMENTS:       

M
A

T
E

R
IA

L
 

S
T

O
R

A
G

E
 ARE MATERIALS STORED PROPERLY?                           YES           NO          

IF NO, WHAT ACTION IS TAKEN?  

            

            

            

            

S
P

E
C

IF
IC

A
T

IO
N

S 

REVIEW EACH PARAGRAPH OF SPECIFICATIONS.                           
      
      
      
DISCUSS PROCEDURE FOR ACCOMPLISHING THE WORK. 
      
      
      
CLARIFY ANY DIFFERENCES.  
      
      
      

P
R

E
L

IM
 W

O
R

K
 &

 
P

E
R

M
IT

S 

ENSURE PRELIMINARY WORK IS CORRECT AND PERMITS ARE ON FILE.                           

IF NO, WHAT ACTION IS TAKEN?  
            
  
  
            
            

            

 



 

PAGE 2 OF 2 

 
PREPARATORY PHASE REPORT  

REPORT NO:  

001 

REPORT DATE:  03/30/15 

REVISION NO:        

REVISION DATE:        

PROJECT NO:   491944 DEFINABLE FEATURE OF WORK:         Site Preparation SITE/ACTIVITY:   Expanded Site Inspection of UXO 16 Adjacent to 
SWMU Unit 4 

T
E

S
T

IN
G

 

 

IDENTIFY TEST TO BE PERFORMED, FREQUENCY, AND BY WHOM.      

TEST FREQUENCY PERFORMER 

                  

                  

WHEN REQUIRED?         

      
      
      
WHERE REQUIRED?  
      
      
      
REVIEW TESTING PLAN.  
      
      
      
HAVE TEST FACILITIES BEEN APPROVED?  
TEST FACILITY APPROVED? 

      YES          NO      

      YES          NO      

S
A

F
E

T
Y

 
 

ACTIVITY HAZARD ANALYSIS APPROVED?                                 YES           NO          
REVIEW APPLICABLE PORTION OF EM 385-1-1 AND AHA. 

      

      
      
      
      

M
E

E
T

IN
G

 
C

O
M

M
E

N
T

S 

NAVY/ROICC COMMENTS DURING MEETING. 

      
      
      
      
      
      
      
      

O
T

H
E

R
 I

T
E

M
S

 O
R

 
R

E
M

A
R

K
S 

OTHER ITEMS OR REMARKS: 

Field operations explained, training requirements acknowledged, compliance with QAPP and ESS emphasized, and safety & quality expectations discussed 
      
      
      
      
      
      
      

      

George DeMetropolis 

        

03/30/15 
 

QC REPRESENTATIVE’S NAME QC REPRESENTATIVE’S SIGNATURE  DATE  
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PREPARATORY PHASE REPORT  

REPORT NO:  

002 

REPORT DATE:       03/30/15 

REVISION NO:        

REVISION DATE:        

PROJECT NO:         DEFINABLE FEATURE OF WORK:   Data Management (Pre-
mobilization Activities) 

SITE/ACTIVITY:   Expanded Site Inspection of UXO 16 Adjacent to 
SWMU Unit 4 

P
E

R
S

O
N

N
E

L
 P

R
E

S
E

N
T

 

          

NAME POSITION COMPANY/GOVERNMENT 
          Ricardo Fuciarelli           SUXOS CH2M 
          Don Schwalback           UXO Diver CH2M 
          Dennis Houseknecht      UXO Diver CH2M 
          Tim Wenk                Manager CH2M 
     Tunch Osroy          Scientific Diver CH2M 
     Bill Hannah          Project Manager CH2M 
     Dennis Ballam          Task Manager CH2M 
     Lora Pride          Scientific Diver CH2M 
     John Martin           Scientific Diver CH2M 
     Mike Green          QA      NAVFAC 
   

S
U

B
M

IT
T

A
L

S
 

REVIEW SUBMITTALS AND/OR SUBMITTAL 
REGISTER.   

HAVE ALL SUBMITTALS BEEN APPROVED?      YES          NO    

IF NO, WHAT ITEMS HAVE NOT BEEN SUBMITTED?  

            

            

            

ARE ALL MATERIALS ON HAND?                  YES           NO           
IF NO, WHAT ITEMS ARE MISSING?  

            

            

            

CHECK APPROVED SUBMITTALS AGAINST DELIVERED MATERIAL.  (THIS SHOULD BE DONE AS MATERIAL ARRIVES). 
COMMENTS:       

M
A

T
E

R
IA

L
 

S
T

O
R

A
G

E
 ARE MATERIALS STORED PROPERLY?                           YES           NO          

IF NO, WHAT ACTION IS TAKEN?  

            

            

            

            

S
P

E
C

IF
IC

A
T

IO
N

S 

REVIEW EACH PARAGRAPH OF SPECIFICATIONS.                           
      
      
      
DISCUSS PROCEDURE FOR ACCOMPLISHING THE WORK. 
      
      
      
CLARIFY ANY DIFFERENCES.  
      
      
      

P
R

E
L

IM
 W

O
R

K
 &

 
P

E
R

M
IT

S 

ENSURE PRELIMINARY WORK IS CORRECT AND PERMITS ARE ON FILE.                           

IF NO, WHAT ACTION IS TAKEN?  
            
  
  
            
            

            

 



 

PAGE 2 OF 2 

 
PREPARATORY PHASE REPORT  

REPORT NO:  

002 

REPORT DATE:  03/30/15 

REVISION NO:        

REVISION DATE:        

PROJECT NO:   491944 DEFINABLE FEATURE OF WORK:         Site Preparation SITE/ACTIVITY:   Expanded Site Inspection of UXO 16 Adjacent to 
SWMU Unit 4 

T
E

S
T

IN
G

 

 

IDENTIFY TEST TO BE PERFORMED, FREQUENCY, AND BY WHOM.      

TEST FREQUENCY PERFORMER 

                  

                  

WHEN REQUIRED?         

      
      
      
WHERE REQUIRED?  
      
      
      
REVIEW TESTING PLAN.  
      
      
      
HAVE TEST FACILITIES BEEN APPROVED?  
TEST FACILITY APPROVED? 

      YES          NO      

      YES          NO      

S
A

F
E

T
Y

 
 

ACTIVITY HAZARD ANALYSIS APPROVED?                                 YES           NO          
REVIEW APPLICABLE PORTION OF EM 385-1-1 AND AHA. 

      

      
      
      
      

M
E

E
T

IN
G

 
C

O
M

M
E

N
T

S 

NAVY/ROICC COMMENTS DURING MEETING. 

      
      
      
      
      
      
      
      

O
T

H
E

R
 I

T
E

M
S

 O
R

 
R

E
M

A
R

K
S 

OTHER ITEMS OR REMARKS: 

Field operations explained, training requirements acknowledged, compliance with QAPP and ESS emphasized, and safety & quality expectations discussed 
      
      
      
      
      
      
      

      

George DeMetropolis 

        

03/30/15 
 

QC REPRESENTATIVE’S NAME QC REPRESENTATIVE’S SIGNATURE  DATE  
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PREPARATORY PHASE REPORT  

REPORT NO:  

003 

REPORT DATE:       03/30/15 

REVISION NO:        

REVISION DATE:        

PROJECT NO:         DEFINABLE FEATURE OF WORK:   Pre-mobilization Activities SITE/ACTIVITY:   Expanded Site Inspection of UXO 16 Adjacent to 
SWMU Unit 4 

P
E

R
S

O
N

N
E

L
 P

R
E

S
E

N
T

 

          

NAME POSITION COMPANY/GOVERNMENT 
          Ricardo Fuciarelli           SUXOS CH2M 
          Don Schwalback           UXO Diver CH2M 
          Dennis Houseknecht      UXO Diver CH2M 
          Tim Wenk                Manager CH2M 
     Tunch Osroy          Scientific Diver CH2M 
     Bill Hannah          Project Manager CH2M 
     Dennis Ballam          Task Manager CH2M 
     Lora Pride          Scientific Diver CH2M 
     John Martin           Scientific Diver CH2M 
           John Stoddart          UXO Diver CH2M 

     Mike Green          QA      NAVFAC 
   

S
U

B
M

IT
T

A
L

S
 

REVIEW SUBMITTALS AND/OR SUBMITTAL 
REGISTER.   

HAVE ALL SUBMITTALS BEEN APPROVED?      YES          NO    

IF NO, WHAT ITEMS HAVE NOT BEEN SUBMITTED?  

            

            

            

ARE ALL MATERIALS ON HAND?                  YES           NO           
IF NO, WHAT ITEMS ARE MISSING?  

            

            

            

CHECK APPROVED SUBMITTALS AGAINST DELIVERED MATERIAL.  (THIS SHOULD BE DONE AS MATERIAL ARRIVES). 
COMMENTS:       

M
A

T
E

R
IA

L
 

S
T

O
R

A
G

E
 ARE MATERIALS STORED PROPERLY?                           YES           NO          

IF NO, WHAT ACTION IS TAKEN?  

            

            

            

            

S
P

E
C

IF
IC

A
T

IO
N

S 

REVIEW EACH PARAGRAPH OF SPECIFICATIONS.                           
      
      
      
DISCUSS PROCEDURE FOR ACCOMPLISHING THE WORK. 
      
      
      
CLARIFY ANY DIFFERENCES.  
      
      
      

P
R

E
L

IM
 W

O
R

K
 &

 
P

E
R

M
IT

S 

ENSURE PRELIMINARY WORK IS CORRECT AND PERMITS ARE ON FILE.                           

IF NO, WHAT ACTION IS TAKEN?  
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PREPARATORY PHASE REPORT  

REPORT NO:  

003 

REPORT DATE:  03/30/15 

REVISION NO:        

REVISION DATE:        

PROJECT NO:   491944 DEFINABLE FEATURE OF WORK:         Site Preparation SITE/ACTIVITY:   Expanded Site Inspection of UXO 16 Adjacent to 
SWMU Unit 4 

T
E

S
T

IN
G

 

 

IDENTIFY TEST TO BE PERFORMED, FREQUENCY, AND BY WHOM.      

TEST FREQUENCY PERFORMER 

                  

                  

WHEN REQUIRED?         

      
      
      
WHERE REQUIRED?  
      
      
      
REVIEW TESTING PLAN.  
      
      
      
HAVE TEST FACILITIES BEEN APPROVED?  
TEST FACILITY APPROVED? 

      YES          NO      

      YES          NO      

S
A

F
E

T
Y

 
 

ACTIVITY HAZARD ANALYSIS APPROVED?                                 YES           NO          
REVIEW APPLICABLE PORTION OF EM 385-1-1 AND AHA. 

      

      
      
      
      

M
E

E
T

IN
G

 
C

O
M

M
E

N
T

S 

NAVY/ROICC COMMENTS DURING MEETING. 

      
      
      
      
      
      
      
      

O
T

H
E

R
 I

T
E

M
S

 O
R

 
R

E
M

A
R

K
S 

OTHER ITEMS OR REMARKS: 

Field operations explained, training requirements acknowledged, compliance with QAPP and ESS emphasized, and safety & quality expectations discussed 
      
      
      
      
      
      
      

      

George DeMetropolis 

        

03/30/15 
 

QC REPRESENTATIVE’S NAME QC REPRESENTATIVE’S SIGNATURE  DATE  

 

 

 



 

PAGE 1 OF 2 

 
PREPARATORY PHASE REPORT  

REPORT NO:  

004 

REPORT DATE:       03/30/15 

REVISION NO:        

REVISION DATE:        

PROJECT NO:         DEFINABLE FEATURE OF WORK:   Site Preparation      SITE/ACTIVITY:   Expanded Site Inspection of UXO 16 Adjacent to 
SWMU Unit 4 

P
E

R
S

O
N

N
E

L
 P

R
E

S
E

N
T

 

          

NAME POSITION COMPANY/GOVERNMENT 
          Ricardo Fuciarelli           SUXOS CH2M 
          Don Schwalback           UXO Diver CH2M 
          Dennis Houseknecht      UXO Diver CH2M 
          Tim Wenk                Manager CH2M 
     Tunch Osroy          Scientific Diver CH2M 
     Bill Hannah          Project Manager CH2M 
     Dennis Ballam          Task Manager CH2M 
     Lora Pride          Scientific Diver CH2M 
     John Martin           Scientific Diver CH2M 
     Mike Green          QA      NAVFAC 
   

S
U

B
M

IT
T

A
L

S
 

REVIEW SUBMITTALS AND/OR SUBMITTAL 
REGISTER.   

HAVE ALL SUBMITTALS BEEN APPROVED?      YES          NO    

IF NO, WHAT ITEMS HAVE NOT BEEN SUBMITTED?  

            

            

            

ARE ALL MATERIALS ON HAND?                  YES           NO           
IF NO, WHAT ITEMS ARE MISSING?  

            

            

            

CHECK APPROVED SUBMITTALS AGAINST DELIVERED MATERIAL.  (THIS SHOULD BE DONE AS MATERIAL ARRIVES). 
COMMENTS:       

M
A

T
E

R
IA

L
 

S
T

O
R

A
G

E
 ARE MATERIALS STORED PROPERLY?                           YES           NO          

IF NO, WHAT ACTION IS TAKEN?  

            

            

            

            

S
P

E
C

IF
IC

A
T

IO
N

S 

REVIEW EACH PARAGRAPH OF SPECIFICATIONS.                           
      
      
      
DISCUSS PROCEDURE FOR ACCOMPLISHING THE WORK. 
      
      
      
CLARIFY ANY DIFFERENCES.  
      
      
      

P
R

E
L

IM
 W

O
R

K
 &

 
P

E
R

M
IT

S 

ENSURE PRELIMINARY WORK IS CORRECT AND PERMITS ARE ON FILE.                           

IF NO, WHAT ACTION IS TAKEN?  
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PREPARATORY PHASE REPORT  

REPORT NO:  

004 

REPORT DATE:  03/30/15 

REVISION NO:        

REVISION DATE:        

PROJECT NO:   491944 DEFINABLE FEATURE OF WORK:         Site Preparation SITE/ACTIVITY:   Expanded Site Inspection of UXO 16 Adjacent to 
SWMU Unit 4 

T
E

S
T

IN
G

 

 

IDENTIFY TEST TO BE PERFORMED, FREQUENCY, AND BY WHOM.      

TEST FREQUENCY PERFORMER 

                  

                  

WHEN REQUIRED?         

      
      
      
WHERE REQUIRED?  
      
      
      
REVIEW TESTING PLAN.  
      
      
      
HAVE TEST FACILITIES BEEN APPROVED?  
TEST FACILITY APPROVED? 

      YES          NO      

      YES          NO      

S
A

F
E

T
Y

 
 

ACTIVITY HAZARD ANALYSIS APPROVED?                                 YES           NO          
REVIEW APPLICABLE PORTION OF EM 385-1-1 AND AHA. 

      

      
      
      
      

M
E

E
T

IN
G

 
C

O
M

M
E

N
T

S 

NAVY/ROICC COMMENTS DURING MEETING. 

      
      
      
      
      
      
      
      

O
T

H
E

R
 I

T
E

M
S

 O
R

 
R

E
M

A
R

K
S 

OTHER ITEMS OR REMARKS: 

Field operations explained, training requirements acknowledged, compliance with QAPP and ESS emphasized, and safety & quality expectations discussed 
      
      
      
      
      
      
      

      

George DeMetropolis 

        

03/30/15 
 

QC REPRESENTATIVE’S NAME QC REPRESENTATIVE’S SIGNATURE  DATE  
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PREPARATORY PHASE REPORT  

REPORT NO:  

005 

REPORT DATE:       04/01/15 

REVISION NO:        

REVISION DATE:        

PROJECT NO:         DEFINABLE FEATURE OF WORK:   Detector Aided Underwater 
Visual Survey      

SITE/ACTIVITY:   Expanded Site Inspection of UXO 16 Adjacent to 
SWMU Unit 4 

P
E

R
S

O
N

N
E

L
 P

R
E

S
E

N
T

 

          

NAME POSITION COMPANY/GOVERNMENT 
          Ricardo Fuciarelli           SUXOS CH2M 
          Don Schwalback           UXO Diver CH2M 
          Dennis Houseknecht      UXO Diver CH2M 
     Tunch Osroy          Scientific Diver CH2M 
     Bill Hannah          Project Manager CH2M 
     Dennis Ballam          Task Manager CH2M 
     Lora Pride          Scientific Diver CH2M 
     John Martin           Scientific Diver CH2M 
           John Stoddart          UXO Diver CH2M 

     Mike Green          QA      NAVFAC 
   

S
U

B
M

IT
T

A
L

S
 

REVIEW SUBMITTALS AND/OR SUBMITTAL 
REGISTER.   

HAVE ALL SUBMITTALS BEEN APPROVED?      YES          NO    

IF NO, WHAT ITEMS HAVE NOT BEEN SUBMITTED?  

            

            

            

ARE ALL MATERIALS ON HAND?                  YES           NO           
IF NO, WHAT ITEMS ARE MISSING?  

            

            

            

CHECK APPROVED SUBMITTALS AGAINST DELIVERED MATERIAL.  (THIS SHOULD BE DONE AS MATERIAL ARRIVES). 
COMMENTS:       

M
A

T
E

R
IA

L
 

S
T

O
R

A
G

E
 ARE MATERIALS STORED PROPERLY?                           YES           NO          

IF NO, WHAT ACTION IS TAKEN?  

            

            

            

            

S
P

E
C

IF
IC

A
T

IO
N

S 

REVIEW EACH PARAGRAPH OF SPECIFICATIONS.                           
      
      
      
DISCUSS PROCEDURE FOR ACCOMPLISHING THE WORK. 
      
      
      
CLARIFY ANY DIFFERENCES.  
      
      
      

P
R

E
L

IM
 W

O
R

K
 &

 
P

E
R

M
IT

S 

ENSURE PRELIMINARY WORK IS CORRECT AND PERMITS ARE ON FILE.                           

IF NO, WHAT ACTION IS TAKEN?  
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PREPARATORY PHASE REPORT  

REPORT NO:  

005 

REPORT DATE:  04/01/15 

REVISION NO:        

REVISION DATE:        

PROJECT NO:   491944 DEFINABLE FEATURE OF WORK:         Detector Aided 
Underwater Visual Survey           

SITE/ACTIVITY:   Expanded Site Inspection of UXO 16 Adjacent to 
SWMU Unit 4 

T
E

S
T

IN
G

 

 

IDENTIFY TEST TO BE PERFORMED, FREQUENCY, AND BY WHOM.      

TEST FREQUENCY PERFORMER 

      Testing of All Metals hand 
held equipment can detect a 
20mm projectile to a depth of 9 
inches 

     Daily      UXOQCS 

                  

WHEN REQUIRED?         

     Prior to conducting underwater visual survey 
      
      
WHERE REQUIRED?  
     At site 
      
      
REVIEW TESTING PLAN.  
      
      
      
HAVE TEST FACILITIES BEEN APPROVED?  
TEST FACILITY APPROVED? 

     N/A YES          NO      

      YES          NO      

S
A

F
E

T
Y

 
 

ACTIVITY HAZARD ANALYSIS APPROVED?                                 YES           NO          
REVIEW APPLICABLE PORTION OF EM 385-1-1 AND AHA. 

      

      
      
      
      

M
E

E
T

IN
G

 
C

O
M

M
E

N
T

S 

NAVY/ROICC COMMENTS DURING MEETING. 

      
      
      
      
      
      
      
      

O
T

H
E

R
 I

T
E

M
S

 O
R

 
R

E
M

A
R

K
S 

OTHER ITEMS OR REMARKS: 

Underwater visual survey began today  
      
      
      
      
      
      
      

      

George DeMetropolis 

        

04/01/15 
 

QC REPRESENTATIVE’S NAME QC REPRESENTATIVE’S SIGNATURE  DATE  
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PREPARATORY PHASE REPORT  

REPORT NO:  

006 

REPORT DATE:       04/01/15 

REVISION NO:        

REVISION DATE:        

PROJECT NO:         DEFINABLE FEATURE OF WORK:   Detector Aided Underwater 
Visual Survey      

SITE/ACTIVITY:   Expanded Site Inspection of UXO 16 Adjacent to 
SWMU Unit 4 

P
E

R
S

O
N

N
E

L
 P

R
E

S
E

N
T

 

          

NAME POSITION COMPANY/GOVERNMENT 
          Ricardo Fuciarelli           SUXOS CH2M 
          Don Schwalback           UXO Diver CH2M 
          Dennis Houseknecht      UXO Diver CH2M 
     Tunch Osroy          Scientific Diver CH2M 
     Bill Hannah          Project Manager CH2M 
     Dennis Ballam          Task Manager CH2M 
     Lora Pride          Scientific Diver CH2M 
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REVIEW SUBMITTALS AND/OR SUBMITTAL 
REGISTER.   

HAVE ALL SUBMITTALS BEEN APPROVED?      YES          NO    

IF NO, WHAT ITEMS HAVE NOT BEEN SUBMITTED?  

            

            

            

ARE ALL MATERIALS ON HAND?                  YES           NO           
IF NO, WHAT ITEMS ARE MISSING?  

            

            

            

CHECK APPROVED SUBMITTALS AGAINST DELIVERED MATERIAL.  (THIS SHOULD BE DONE AS MATERIAL ARRIVES). 
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 ARE MATERIALS STORED PROPERLY?                           YES           NO          

IF NO, WHAT ACTION IS TAKEN?  
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REVIEW EACH PARAGRAPH OF SPECIFICATIONS.                           
      
      
      
DISCUSS PROCEDURE FOR ACCOMPLISHING THE WORK. 
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ENSURE PRELIMINARY WORK IS CORRECT AND PERMITS ARE ON FILE.                           

IF NO, WHAT ACTION IS TAKEN?  
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IDENTIFY TEST TO BE PERFORMED, FREQUENCY, AND BY WHOM.      

TEST FREQUENCY PERFORMER 

      Testing of All Metals hand 
held equipment can detect a 
20mm projectile to a depth of 9 
inches 

     Daily      UXOQCS 

                  

WHEN REQUIRED?         

     Prior to conducting underwater visual survey 
      
      
WHERE REQUIRED?  
     At site 
      
      
REVIEW TESTING PLAN.  
      
      
      
HAVE TEST FACILITIES BEEN APPROVED?  
TEST FACILITY APPROVED? 

     N/A YES          NO      

      YES          NO      
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ACTIVITY HAZARD ANALYSIS APPROVED?                                 YES           NO          
REVIEW APPLICABLE PORTION OF EM 385-1-1 AND AHA. 
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OTHER ITEMS OR REMARKS: 

Underwater visual survey began today  
      
      
      
      
      
      
      

      

George DeMetropolis 
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Final Responses to EPA COMMENTS ON THE  
DRAFT UXO 16 OPERABLE UNIT 1 REMEDIAL INVESTIGATION REPORT 

ATLANTIC FLEET WEAPONS TRAINING AREA – VIEQUES  
FORMER VIEQUES NAVAL TRAINING RANGE, VIEQUES, PUERTO RICO 

DATED JUNE 2017 

 

Presented below are EPA comments on the Draft UXO 16 Operable Unit 1 Remedial Investigation Report, dated 
June 2017 (hereinafter referred to as the RI Report), Atlantic Fleet Weapons Training Area – Vieques, Former 
Vieques Naval Training Range, Vieques, Puerto Rico. 

 

GENERAL COMMENTS  

1. In EPA’s CERCLIS database Operable Unit 1 is already used.  EPA uses the OU1 for the site wide designation.  
Please change the name of the document to other than OU1, to minimize confusion with our CERCLIS 
database. 

Navy Response: The site name has been revised to UXO 16.1 throughout the document, as concurred upon 
by the Vieques Technical Subcommittee.  

2. There are instances where the RI Report includes two different distances (2,500 and 3,000 feet) for the 
explosives safety distances on the site under investigation.  Provide a discussion of the reason for two 
distances and explain the conditions under which each distance was used during the RI. 

Navy Response: The explosive safety arc has a radius of 3,000 feet; references to a 2,500 foot safety buffer 
arc have been removed or corrected.  

3. The RI Report contains no statement specifically noting that no additional geophysical or visual 
investigations of the site were conducted during the RI to identify the potential presence of material 
potentially presenting an explosive hazard (MPPEH).  While it states that “The nature and extent of MEC 
contamination is based on underwater transect surveys throughout UXO 16 OU 1 as part of the SI [Site 
Inspection] and ESI [Expanded Site Inspection],” it fails to state that no additional geophysical or visual 
investigations of the site were deemed necessary to complete the RI.  For clarity, revise Sections 1.1 and 4 to 
specifically state this determination. 

Navy Response: The following text has been added to the bullet in Section 1.1.1: 

“As stated in Worksheets 10 and 11 in the RI SAP (CH2M, 2016b), the data collected during the SI and ESI 
demonstrate the nature and extent of MEC were sufficiently delineated to adequately assess the associated 
explosive safety hazard consistent with the potential or planned land use and make final MEC remedy 
determinations for the site. Therefore, no additional geophysical or visual investigations for MEC were 
necessary to complete the RI.” 

The following text has been added after the second sentence of the first paragraph in Section 4: 

“As stated in Worksheets 10 and 11 in the RI SAP (CH2M, 2016b) and demonstrated in Section 4.1, the data 
collected during the SI and ESI demonstrate the nature and extent of MEC were sufficiently delineated to 
adequately assess the associated explosive safety hazard consistent with the potential or planned land use 
and make final MEC remedy determinations for the site. Therefore, no additional geophysical or visual 
investigations for MEC were necessary to complete the RI.” 
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SPECIFIC COMMENTS 

1. Section 1.2.2, SWMU 4, Page 1‐3:  The first paragraph of this section states that “The OB/OD operations 
were conducted in 16 man‐made earthen bermed pits of various shapes, ranging in size from 10 to 25 feet 
across with depths ranging from 3 to 5 feet below grade (Figure 1‐3). The retrograde munitions were placed 
in the open burn area and a squib or other type of initiator was placed in the waste material. The open burn 
was then initiated remotely from a safe distance.  Munitions scheduled for disposal would have been placed 
on a solid surface within these depressions, and donor explosives would have been placed on or near the 
munitions to be destroyed.”  As currently written, the descriptions of the two disposal operations are 
unclear with respect to why both burning and detonation operations were conducted, or if all types of 
munitions and munitions related materials were destroyed by both methods.   

To clarify this statement, it is recommended that it be revised to read:  “The retrograde munitions were 
destroyed using both open burning and open detonation.  Those that were best suited for destruction by 
burning were placed in the open burn area, and a squib or other type of initiator was placed in the waste 
material.  The open burn was then initiated remotely from a safe distance.  Those items that were best 
suited for destruction by detonation were placed on a solid surface within these depressions, and donor 
explosives were placed on or near the munitions to be destroyed.  The detonation was then initiated 
remotely from a safe distance.”   

Also, the third paragraph of this section states that “However, previous SWMU 4 investigations determined 
the maximum extent of MEC was well within the SWMU 4 site boundary, with a high MEC density near the 
OB/OD locations (CH2M, 2016d).”  The term “high MEC density” may be misinterpreted to indicate that very 
large numbers of MEC were found in the cited area.  To clarify this statement, it is recommended that it be 
revised to read: “However, previous SWMU 4 investigations determined the maximum extent of MEC was 
well within the SWMU 4 site boundary, with an increasing MEC density noted as the distance from the 
OB/OD locations decreased (CH2M, 2016d).”   

Navy Response: The text in the first and third paragraphs of Section 1.2.2 have been revised as requested. 

2. Section 4, Nature and Extent of Contamination, Page 4‐1:  It is stated here that “This section presents an 
evaluation of the nature and extent of MEC and environmental media contamination at UXO 16 OU 1. The 
nature and extent of MEC contamination is based on underwater transect surveys throughout UXO 16 OU 1 
as part of the SI and ESI (Figures 1‐4 and 1‐5).”  No statement is made as to whether any additional transects 
were surveyed or related inspections were conducted during the RI.  For clarity, revise the section to state 
that no additional geophysical investigations or related inspections were conducted during this RI.  

Navy Response: Please see response to General Comment #3. 

3. Section 4.1.2, Background Sediment Sampling Results, Page 4‐2:  This section states that the 16 sediment 
samples collected from the background areas (8 samples from the sand habitat and 8 samples from the 
seagrass habitat) were analyzed.  This section then states that the majority of the inorganics concentrations 
from the two locations were similar and that the 95% UTL was calculated for all samples combined.  EPA’s 
statistical analysis of these results indicated that the data sets are different, with the seagrass sediment 
samples showing higher concentrations than the sand sediment samples, suing both WMW and t‐
tests.  Therefore, EPA recommends developing UTL95‐95 values for the separate sand and seagrass data 
sets.  These calculations are provided below: 
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Metal  UTL95‐95 

Combined Data 
Distribution 

UTL95‐95 

Seagrass Data 
Distribution 

UTL95‐95 

Sand Data 
Distribution 

UTL95‐95 

Seagrass Data – 
less outlier 
Distribution  

UTL95‐95 

Sand Data – less 
outlier Distribution  

Aluminum  2179 (normal 
distribution) 

2338 (normal 
distribution) 

2367 (normal 
distribution) 

   

Arsenic  7.34 (gamma 
distribution) 

8.32 (gamma 
distribution) 

7.957 (normal 
distribution) 

   

Barium  22.3 (lognormal 
distribution) 

18.2 (nonparametric 
distribution) 

25.41 (normal 
distribution) 

7.746 (normal 
distribution) 

   

Calcium  255496 (normal 
distribution) 

313574 (normal 
distribution) 

241443 (normal 
distribution) 

   

Chromium  9.579 (normal 
distribution) 

11.41 (normal 
distribution) 

8.118 (normal 
distribution) 

   

Cobalt  2.932 (normal 
distribution) 

3.833 (normal 
distribution) 

2.467 (normal 
distribution) 

2.94 (normal 
distribution) 

2.429 (normal 
distribution) 

Copper  10.04 (lognormal 
distribution) 

8.3 (nonparametric 
distribution) 

11.56 (normal 
distribution) 

5.758 (normal 
distribution) 

   

Iron  31767 (normal 
distribution) 

42476 (normal 
distribution) 

29688 (normal 
distribution) 

   

Magnesium  13147 (normal 
distribution) 

16459 (normal 
distribution) 

11758 (normal 
distribution) 

   

Manganese  117.1 (normal 
distribution) 

137.8 (normal 
distribution) 

103.2 (normal 
distribution) 

   

Potassium  1153 (lognormal 
distribution) 

1040 
(nonparametric 
distribution) 

1669 (gamma 
distribution) 

489.2 (normal 
distribution) 

   

Sodium  7519 (normal 
distribution) 

9553 (normal 
distribution) 

6106 (normal 
distribution) 

8311 (normal 
distribution) 

6669 (normal 
distribution) 

Vanadium  110.9 (normal 
distribution) 

144.7 (normal 
distribution) 

108.6 (normal 
distribution) 

   

Zinc  6.815 (normal 
distribution) 

8.45 (normal 
distribution) 

5.807 (normal 
distribution) 

   

All concentrations are in mg/kg 
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As shown in the table, the data sets for barium, copper and potassium become skewed and can only be 
modeled using a lognormal distribution.  Unless the dataset is mildly skewed (for example, a standard 
deviation of logged data < 0.5, the use of a lognormal distribution should be avoided.  EPA’s analysis has 
concluded that, except for aluminum and arsenic, there are significant differences in metals concentrations 
in the seagrass sediments and the sand sediments, which shows higher background UTL95‐95 values for 
barium, calcium, cobalt, copper, iron, magnesium, manganese, potassium, sodium, vanadium and 
zinc.  Therefore, EPA recommends using separate background UTL95‐95s for seagrass sediments and sand 
sediments for these metals.   

Additionally, the presence of outliers in the data sets for both seagrass sediments and sand sediments for 
cobalt and iron required further analysis, and the UTL95‐95 for the datasets without the outliers are 
presented, and should be used. 

It should be noted that when there are less than four detections in the combined seagrass and sand data 
sets, it is not feasible to compute reliable background statistics, as is the case for antimony and selenium, as 
shown in Table 4‐4.  For these metals, the project teams should discuss identifying a background threshold 
value based on historical and reginal site information, rather than using statistics developed from the 
seagrass and sediments samples. 

Navy Response: Additional central tendency tests were performed to evaluate whether there are shifts of 
central tendency values between the two data sets collected from distinct habitats: seagrass and sand 
habitats. Based on the results of the Shapiro‐Wilk test of normality, data for many metals were determined 
to fit a normal distribution (alpha=0.05); therefore, in addition to the non‐parametric central tendency test 
(Wilcoxon rank‐sum test) applied previously, parametric central tendency tests (equal variances t‐test, 
Student’s t‐test, and unequal variances t‐test [Welch’s t‐test]) were performed. The results of parametric 
central tendency tests additionally identify copper and manganese have statistically significant differences in 
the central tendency values between the two data sets. Therefore, separate background UTL95‐95 values 
for each habitat were calculated for these two additional chemicals. 

The concentration data in each data set were evaluated for potential statistical outliers. Statistical outlier 
tests and graphical results suggest the possible presence of a few mild outliers.  However, EPA recommends 
that statistical outliers generally not be removed unless some basis for a likely error or discrepancy can be 
identified. Because the evaluation did not indicate the outliers warranted removal, no concentration data 
were excluded from the data sets used for the calculation of BTVs.  

For the inorganics that contained less than four detections in the combined seagrass and sand data sets, 
statistical analysis was not performed.  

Table 4‐6 was revised to screen the samples by background habitat type, using the revised values.   

EPA Follow‐up Comment 1: EPA is requesting the results of the additional statistical tests that were 
performed on the metals data for the seagrass and sand habitats, include all inputs and outputs, so that 
these tests can be reviewed by an EPA statistician.  Additionally, EPA’s comment indicated that for antimony 
and selenium, with less than four detections in the combined seagrass + sand database, that the project 
teams discuss identifying a BTV based on historical and regional site information.  The response indicates 
that statistical analysis was not performed for these two metals, but no recommendation for a BTV for 
either metal is offered.  EPA recommends a discussion to identify appropriate BTVs.  Once we get the 
requested information it will be sent to an EPA statistician for review.  Be advise that this may require 
additional time before we can have a final resolution on this issue. 

Navy Response to Follow‐up comment 1: Input metals data and statistical outputs for separate sand and 
seagrass habitat BTV determinations are attached. In addition, the final BTVs for each habitat type are 
provided in the attached BTV Summary table (note, this table was previously submitted with the responses 
to the original comments).  
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As noted in the comment regarding antimony and selenium, reliable background statistics could not be 
computed due to <4 detections; there was only 1 detection of each in 16 samples, with each detect only in 
sand habitat. However, based on the results of the ERA, identifying BTVs for these metals, as suggested in 
the comment, is not necessary because the ERA identified no surface sediment COPCs in UXO 16.1 for any 
receptors without consideration of background. Antimony was detected in 14 of 21 site samples, of which 3 
detections were above the ESV of 2.0 mg/kg. However, in the Step 3A refinement, the 95% UCL (1.52 mg/kg) 
was below the ESV, and therefore antimony was not evaluated further. The maximum detected selenium 
concentration (0.22 mg/kg) was below the ESV of 1.0 mg/kg, and was also not evaluated further. These 
metals also did not pose a risk to the aquatic food web.  

Similar to the ERA, the HHRA concluded there is no unacceptable human health risks present at the site 
(regardless of background), either through direct sediment contact or indirectly through consumption of fish 
and blue crab. Antimony was below the screening level for direct contact, and is not a bioaccumulative 
chemical for seafood consumption. Selenium was also below the screening level for direct contact, but was 
identified as a COPC for the fish and blue crab consumption pathways. Further evaluation for current/future 
recreational users showed that risk estimates were within EPA acceptable levels for selenium.  

Therefore, considering the conclusion of no unacceptable ecological or human health risk to all sediment 
metals without the need to invoke a background comparison, identification of BTVs for antimony and 
selenium is not warranted. 

EPA Follow‐up Comment 2: Also, as the sediment inorganic background values have been revised (refined 
calculations and the separation of sand and seagrass habitat), Section 7 Ecological Risk Assessment summary 
and Appendix H Screening Ecological Risk Assessment, Step 3A and Tables 19, 20 & 21 should also be 
revised, at a minimum. Additional text should be included which identifies site sediment data as either 
"sand" or "seagrass" habitat, along with parameters used to inform this decision. 

Navy Response to Follow‐up comment 2: As requested, considering the separation of sand and seagrass 
habitat background samples and revised BTVs, relative ERA components will be updated. This will include 
updating Section 7 (ERA Summary) text and Appendix H (Screening ERA) text and tables, including Table 19 
(replace with new BTV summary table), Table 20 (update sediment screening to include sand and seagrass 
BTVs where appropriate), and Table 21 (update BTVs). However, as noted in the response to the previous 
comment, it will not alter the conclusion of no unacceptable risk. 

Appendix H, Section 1.2.1 (Environmental Setting), Table 1, already identifies the site and background 
sediment samples as representing either sand or seagrass habitat, along with detailed habitat descriptions 
that support these classifications. Therefore, additional text does not appear to be necessary. 

EPA Follow‐up Comment 3: Further, as per the PRDNER comments, Sections 4.1.2, 4.1.3 & 8.2.2 along with 
Tables 4‐4 and Table 4‐6 should also be revised to include the calculated background values. 

Navy Response to Follow‐up comment 3:  Updates to the following will be made as appropriate to reflect 
the updated background sediment results. As stated above, these revisions have no impact on the risk 
assessment conclusions. 

 Section 4.1.2 (Background Sediment Sampling Results) – update background description. 

 Section 4.1.3 (Nature and Extent of Munitions Constituent Contamination) – revise any comparisons to 
background. 

 Section 8.2.2 (Summary ‐ Nature and Extent of Munitions Constituent Contamination) – revise 
comparisons to background. 

 Table 4‐4 (Statistical Analyses of Background Data) – a revised background results table will be added. 

 Table 4‐6 (Sediment Sample Exceedances for UXO 16 OU 1) – revised BTVs for sand and seagrass will be 
added, and highlighted exceedances will be modified as appropriate. 
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4. Table 4‐6, Sediment Sample Exceedances for UXO 16 OU 1:  Review of Table 4‐6 indicates that sediment 
data were screened against the June 2015 version of the EPA Regional Screening Levels (RSLs).  While review 
of the current version of the RSLs (i.e., June 2017) indicates that none of the applicable screening levels for 
the detected constituents have been updated since June 2015, it is noted that the RSLs have been updated 
several times since June 2015.  It is recommended that the reference to the RSLs in Table 4‐6 be updated 
accordingly.   

Navy Response: The reference for the RSLs in Table 4‐6 has been updated to June 2017; should the RSL 
version be updated again prior to finalizing the RI Report, the reference (as well as any applicable RSL values 
and associated screening) will be updated accordingly. 

5. Appendix G, Human Health Risk Assessment, Section 5.5.2, Exposure Point Concentrations, Page 5‐4:  This 
section states, “A summary of the data and results of the COPC selection process for the two data sets (i.e., 
the original 4‐sample data set and the second 8‐sample data set) are presented in Attachment 3, Table 6.”  
However, based on review of the Appendix G; Attachment 3, Table 6 is not included.  Revise Appendix G to 
include Table 6 of Attachment 3. 

Navy Response: Appendix G; Attachment 3, Table 6 has been added.  

6. Appendix G, Human Health Risk Assessment, Attachment 1, Figures, Figure 3, Conceptual Site Model:  
Footnote 1 on Figure 3 states, “The estimated exposures and risks for an adult recreational user were used 
to conservatively represent the potential exposures and risks for a.”  This sentence is incomplete.  Revise 
Figure 3 to complete footnote 1. 

Navy Response: The sentence has been corrected to the following: “The estimated exposures and risks for 
an adult recreational user were used to conservatively represent the potential exposures and risks for a 
future researcher.”   
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Background Summary
UXO 16 OU 1 Remedial Investigation Report
Former NASD, Vieques, Puerto Rico

UTL95‐95(1) Basis UTL95‐95(1) Basis
Aluminum 7429‐90‐5 2,479 Normal UTL 2,360 Normal UTL

Antimony 7440‐36‐0 NA Less than 4 detections ND No detections

Arsenic 7440‐38‐2 8.39 Normal UTL 8.93 Gamma UTL

Barium 7440‐39‐3 7.27 Normal UTL 25.2 Normal UTL

Beryllium 7440‐41‐7 ND No detections ND No detections

Cadmium 7440‐43‐9 ND No detections ND No detections

Calcium 7440‐70‐2 224,279 Normal UTL 333,499 Normal UTL

Chromium 7440‐47‐3 8.50 Normal UTL 12.0 Normal UTL

Chromium (hexavalent) 18540‐29‐9 ND No detections ND No detections

Cobalt 7440‐48‐4 2.62 Normal UTL 4.11 Normal UTL

Copper 7440‐50‐8 6.03 Normal UTL 11.6 Normal UTL

Iron 7439‐89‐6 31,735 Normal UTL 46,242 Normal UTL

Lead 7439‐92‐1 ND No detections ND No detections

Magnesium 7439‐95‐4 10,371 Normal UTL 17,407 Normal UTL

Manganese 7439‐96‐5 109 Normal UTL 146 Normal UTL

Nickel 7440‐02‐0 ND No detections ND No detections

Potassium 2023695 496 Normal UTL 1,831 Lognormal UTL

Selenium 7782‐49‐2 NA Less than 4 detections ND No detections

Silver 7440‐22‐4 0.129 KM Normal UTL 0.088 Nonparametric UTL

Sodium 7440‐23‐5 5,561 Normal UTL 9,771 Normal UTL

Thallium 7440‐28‐0 NA Less than 4 detections 0.045 KM Normal UTL

Vanadium 7440‐62‐2 116 Normal UTL 157 Normal UTL

Zinc 7440‐66‐6 5.95 Normal UTL 8.62 Normal UTL

Notes:
Concentrations given in milligrams per kilogram (mg/kg).

"‐‐‐" = not applicable
% = percent
CASRN = Chemical Abstracts Service Registry Number
DL = detection limit
KM = Kaplan‐Meier
NA ‐ Not analyzed due to low frequency of detection
ND ‐ Not detected
No. = number
UTL95‐95 = 95% upper tolerance limit with 95% coverage

Seagrass Habitat

(1) UTLs were calculated as 95% upper confidence bounds of the 95th percentiles of the background data.  UTLs calculated without a 
     definitive distributional assumption of the data (i.e., normal, gamma, or lognormal) have a coverage probability less than 95%.

Parameter CASRN
Sand Habitat

NG0320171158TPA PAGE J‐7
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BTV Input Sand

LOCID VW‐UXO16‐SDSW22 VW‐UXO16‐SDSW23 VW‐UXO16‐SDSW24 VW‐UXO16‐SDSW25 VW‐UXO16‐SDSW26 VW‐UXO16‐SDSW27 VW‐UXO16‐SDSW28 VW‐UXO16‐SDSW29
Aluminum 819 1350 1940 1670 1600 1430 1350 1440
Antimony 0.25 0.24 0.25 0.24 0.15 0.26 0.26 0.25
Arsenic 2.6 3.2 3.7 3.7 4.9 6.8 4.8 3.2
Barium 5.5 3 2.8 3.9 4.2 3.2 4.6 5.2
Beryllium 0.25 0.24 0.25 0.24 0.26 0.26 0.26 0.25
Cadmium 0.1 0.096 0.098 0.096 0.11 0.1 0.1 0.1
Calcium 183000 91600 53400 55600 106000 94700 70400 94900
Chromium 4.3 4.1 5.4 2.6 4.9 6.7 3.4 3.4
Chromium (hexavalent) 0.5 0.48 0.49 0.48 0.53 0.51 0.51 0.51
Cobalt 0.48 0.47 1.2 0.66 1.5 1.9 0.77 0.66
Copper 3.4 2.6 3.6 4.6 4.5 4.4 4.1 3.9
Iron 3000 2290 15100 3910 12500 22200 10800 5870
Lead 1 0.96 0.98 0.96 1.1 1 1 1
Magnesium 8560 6710 4050 4670 5760 5840 4540 6150
Manganese 45.5 28.7 73.3 45.7 67 79.7 55 54.9
Nickel 0.57 0.83 1.2 0.75 0.95 1.4 0.84 0.93
Potassium 309 288 353 403 411 361 386 362
Selenium 0.13 0.12 0.12 0.12 0.24 0.13 0.13 0.13
Silver 0.078 0.079 0.06 0.06 0.082 0.087 0.033 0.048
Sodium 4260 3350 3210 3230 4660 4150 4080 3880
Thallium 0.06 0.06 0.06 0.06 0.096 0.036 0.06 0.06
Vanadium 11.5 10.8 60.8 15.5 45.7 79.4 38.8 21.6
Zinc 1.9 2.3 3.4 3.9 4.2 4 3.4 3.6
D_Aluminum 1 1 1 1 1 1 1 1
D_Antimony 0 0 0 0 1 0 0 0
D_Arsenic 1 1 1 1 1 1 1 1
D_Barium 1 1 1 1 1 1 1 1
D_Beryllium 0 0 0 0 0 0 0 0
D_Cadmium 0 0 0 0 0 0 0 0
D_Calcium 1 1 1 1 1 1 1 1
D_Chromium 1 1 1 1 1 1 1 1
D_Chromium (hexavalent) 0 0 0 0 0 0 0 0
D_Cobalt 1 1 1 1 1 1 1 1
D_Copper 1 1 1 1 1 1 1 1
D_Iron 1 1 1 1 1 1 1 1
D_Lead 0 0 0 0 0 0 0 0
D_Magnesium 1 1 1 1 1 1 1 1
D_Manganese 1 1 1 1 1 1 1 1
D_Nickel 0 0 0 0 0 0 0 0
D_Potassium 1 1 1 1 1 1 1 1
D_Selenium 0 0 0 0 1 0 0 0
D_Silver 1 1 0 0 1 1 1 1
D_Sodium 1 1 1 1 1 1 1 1
D_Thallium 0 0 0 0 1 1 0 0
D_Vanadium 1 1 1 1 1 1 1 1
D_Zinc 1 1 1 1 1 1 1 1
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BTV Input Seagrass

LOCID VW‐UXO16‐SDSW30 VW‐UXO16‐SDSW31 VW‐UXO16‐SDSW32 VW‐UXO16‐SDSW33 VW‐UXO16‐SDSW34 VW‐UXO16‐SDSW35 VW‐UXO16‐SDSW36 VW‐UXO16‐SDSW37
Aluminum 1310 1280 1830 1880 1150 1350 1660 1540
Antimony 0.26 0.27 0.27 0.3 0.26 0.25 0.25 0.27
Arsenic 3.2 3.4 3 2.3 2.7 2.6 5.7 5.6
Barium 4.9 7.5 15 18.2 4.5 4.4 5.8 8.7
Beryllium 0.26 0.27 0.27 0.3 0.26 0.25 0.25 0.27
Cadmium 0.11 0.11 0.11 0.12 0.1 0.099 0.1 0.11
Calcium 167000 223000 140000 209000 72200 74800 65900 143000
Chromium 5.9 7.5 5.5 5.3 5.2 4.3 9.6 7.9
Chromium (hexavalent) 0.53 0.54 0.55 0.6 0.52 0.49 0.5 0.53
Cobalt 0.43 0.64 1.5 1.4 1.7 1.2 3.1 1.9
Copper 3.4 4.1 8.2 8.3 4.3 4.1 5.4 6.3
Iron 4060 5090 11700 5740 15000 9800 31400 26600
Lead 1.1 1.1 1.1 1.2 1 0.99 1.2 1.1
Magnesium 9740 11900 8710 11000 4400 4840 4580 8020
Manganese 50.6 68.4 79.2 89.8 56.4 66 95.5 114
Nickel 0.86 0.85 1.3 0.99 0.89 0.83 2 1.6
Potassium 449 536 925 1040 472 422 361 505
Selenium 0.13 0.14 0.14 0.15 0.13 0.12 0.13 0.13
Silver 0.079 0.07 0.033 0.03 0.088 0.079 0.086 0.074
Sodium 4440 5780 5440 7760 3700 3370 2910 4920
Thallium 0.07 0.031 0.037 0.039 0.034 0.06 0.06 0.07
Vanadium 18.7 21.6 39.7 21.2 53 36.5 110 89.8
Zinc 2.2 2.3 5.7 5.7 4 3.7 5 4.9
D_Aluminum 1 1 1 1 1 1 1 1
D_Antimony 0 0 0 0 0 0 0 0
D_Arsenic 1 1 1 1 1 1 1 1
D_Barium 1 1 1 1 1 1 1 1
D_Beryllium 0 0 0 0 0 0 0 0
D_Cadmium 0 0 0 0 0 0 0 0
D_Calcium 1 1 1 1 1 1 1 1
D_Chromium 1 1 1 1 1 1 1 1
D_Chromium (hexavalent) 0 0 0 0 0 0 0 0
D_Cobalt 1 1 1 1 1 1 1 1
D_Copper 1 1 1 1 1 1 1 1
D_Iron 1 1 1 1 1 1 1 1
D_Lead 0 0 0 0 0 0 0 0
D_Magnesium 1 1 1 1 1 1 1 1
D_Manganese 1 1 1 1 1 1 1 1
D_Nickel 0 0 0 0 0 0 0 0
D_Potassium 1 1 1 1 1 1 1 1
D_Selenium 0 0 0 0 0 0 0 0
D_Silver 1 0 1 1 1 1 1 1
D_Sodium 1 1 1 1 1 1 1 1
D_Thallium 0 1 1 1 1 0 0 0
D_Vanadium 1 1 1 1 1 1 1 1
D_Zinc 1 1 1 1 1 1 1 1
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From File    Sand.xls
Full Precision    OFF

Confidence Coefficient    95%

Background Statistics for Data Sets with Non‐Detects
User Selected Options

Date/Time of Computation    ProUCL 5.12/14/2018 9:42:33 PM

Minimum    819 First Quartile   1350
Second Largest   1670 Median   1435

Aluminum

General Statistics
Total Number of Observations       8 Number of Distinct Observations       7

Coverage    95%
fferent or Future K Observations    1
Number of Bootstrap Operations    2000

Critical Values for Background Threshold Values (BTVs)
Tolerance Factor K (For UTL)       3.187 d2max (for USL)       2.032

Coefficient of Variation       0.223 Skewness     ‐0.687
Mean of logged Data       7.254 SD of logged Data       0.252

Maximum   1940 Third Quartile   1618
Mean   1450 SD    322.9

Background Statistics Assuming Normal Distribution
   95% UTL with   95% Coverage   2479 90% Percentile (z)   1864

5% Lilliefors Critical Value       0.283 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.254 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk GOF Test

5% A‐D Critical Value       0.716 Detected data appear Gamma Distributed at 5% Significance Level
K‐S Test Statistic       0.281 Kolmogorov‐Smirnov Gamma GOF Test

Gamma GOF Test
A‐D Test Statistic       0.495 Anderson‐Darling Gamma GOF Test

   95% UPL (t)   2099 95% Percentile (z)   1981
   95% USL    2106 99% Percentile (z)   2201

Theta hat (MLE)      73.13 Theta star (bias corrected MLE)    116.2
nu hat (MLE)    317.2 nu star (bias corrected)    199.6

Gamma Statistics
k hat (MLE)      19.83 k star (bias corrected MLE)      12.47

5% K‐S Critical Value       0.294 Detected data appear Gamma Distributed at 5% Significance Level
Detected data appear Gamma Distributed at 5% Significance Level

Background Statistics Assuming Gamma Distribution
   95% Wilson Hilferty (WH) Approx. Gamma UPL   2235 90% Percentile   1995

MLE Mean (bias corrected)   1450 MLE Sd (bias corrected)    410.5

BTV OUTPUT SAND
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   95% Hawkins Wixley (HW) Approx. Gamma UPL   2260 95% Percentile   2184
   95% WH Approx. Gamma UTL with   95% Coverage   2828 99% Percentile   2571

5% Shapiro Wilk Critical Value       0.818 Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.303 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.86 Shapiro Wilk Lognormal GOF Test

   95% HW Approx. Gamma UTL with   95% Coverage   2896
   95% WH USL   2246    95% HW USL   2271

   95% UPL (t)   2347 95% Percentile (z)   2141
   95% USL   2360 99% Percentile (z)   2543

Background Statistics assuming Lognormal Distribution
   95% UTL with   95% Coverage   3160 90% Percentile (z)   1953

5% Lilliefors Critical Value       0.283 Data Not Lognormal at 5% Significance Level
Data appear Approximate Lognormal at 5% Significance Level

Approximate Sample Size needed to achieve specified CC      59
   95% Percentile Bootstrap UTL with   95% Coverage   1940    95% BCA Bootstrap UTL with   95% Coverage   1940

Order of Statistic, r       8    95% UTL with   95% Coverage   1940
Approx, f used to compute achieved CC       0.421 proximate Actual Confidence Coefficient achieved by UTL       0.337

Nonparametric Distribution Free Background Statistics
Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.
Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.
The use of USL tends to provide a balance between false positives and false negatives provided the data

95% Chebyshev UPL   2943 99% Percentile   1921
   95% USL   1940

   95% UPL   1940 90% Percentile   1751
90% Chebyshev UPL   2477 95% Percentile   1846

Number of Detects       1 Number of Non‐Detects       7
Number of Distinct Detects       1 Number of Distinct Non‐Detects       3

Total Number of Observations       8 Number of Missing Observations       0
Number of Distinct Observations       4

represents a background data set and when many onsite observations need to be compared with the BTV.

Antimony

General Statistics

Mean of Detected Logged Data     ‐1.897 SD of Detected Logged Data     N/A    

Variance Detected     N/A     Percent Non‐Detects      87.5%
Mean Detected       0.15 SD Detected     N/A    

Minimum Detect       0.15 Minimum Non‐Detect       0.24
Maximum Detect       0.15 Maximum Non‐Detect       0.26

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!
s suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BT

BTV OUTPUT SAND
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Minimum       2.6 First Quartile       3.2
Second Largest       4.9 Median       3.7

Arsenic

General Statistics
Total Number of Observations       8 Number of Distinct Observations       6

The data set for variable Antimony was not processed!

Critical Values for Background Threshold Values (BTVs)
Tolerance Factor K (For UTL)       3.187 d2max (for USL)       2.032

Coefficient of Variation       0.326 Skewness       1.19
Mean of logged Data       1.372 SD of logged Data       0.305

Maximum       6.8 Third Quartile       4.825
Mean       4.113 SD       1.342

Background Statistics Assuming Normal Distribution
   95% UTL with   95% Coverage       8.39 90% Percentile (z)       5.832

5% Lilliefors Critical Value       0.283 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.246 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.895 Shapiro Wilk GOF Test

5% A‐D Critical Value       0.715 Detected data appear Gamma Distributed at 5% Significance Level
K‐S Test Statistic       0.228 Kolmogorov‐Smirnov Gamma GOF Test

Gamma GOF Test
A‐D Test Statistic       0.337 Anderson‐Darling Gamma GOF Test

   95% UPL (t)       6.809 95% Percentile (z)       6.32
   95% USL        6.839 99% Percentile (z)       7.235

Theta hat (MLE)       0.344 Theta star (bias corrected MLE)       0.544
nu hat (MLE)    191.4 nu star (bias corrected)    121

Gamma Statistics
k hat (MLE)      11.96 k star (bias corrected MLE)       7.561

5% K‐S Critical Value       0.294 Detected data appear Gamma Distributed at 5% Significance Level
Detected data appear Gamma Distributed at 5% Significance Level

   95% Hawkins Wixley (HW) Approx. Gamma UPL       7.11 95% Percentile       6.841
   95% WH Approx. Gamma UTL with   95% Coverage       9.437 99% Percentile       8.363

Background Statistics Assuming Gamma Distribution
   95% Wilson Hilferty (WH) Approx. Gamma UPL       7.064 90% Percentile       6.108

MLE Mean (bias corrected)       4.113 MLE Sd (bias corrected)       1.496

Lognormal GOF Test

   95% HW Approx. Gamma UTL with   95% Coverage       9.639
   95% WH USL       7.105    95% HW USL       7.153

BTV OUTPUT SAND
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5% Shapiro Wilk Critical Value       0.818 Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.207 Lilliefors Lognormal GOF Test

Shapiro Wilk Test Statistic       0.951 Shapiro Wilk Lognormal GOF Test

   95% UPL (t)       7.277 95% Percentile (z)       6.511
   95% USL       7.327 99% Percentile (z)       8.016

Background Statistics assuming Lognormal Distribution
   95% UTL with   95% Coverage      10.42 90% Percentile (z)       5.828

5% Lilliefors Critical Value       0.283 Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

Approximate Sample Size needed to achieve specified CC      59
   95% Percentile Bootstrap UTL with   95% Coverage       6.8    95% BCA Bootstrap UTL with   95% Coverage       6.8

Order of Statistic, r       8    95% UTL with   95% Coverage       6.8
Approx, f used to compute achieved CC       0.421 proximate Actual Confidence Coefficient achieved by UTL       0.337

Nonparametric Distribution Free Background Statistics
Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.
Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.
The use of USL tends to provide a balance between false positives and false negatives provided the data

95% Chebyshev UPL      10.32 99% Percentile       6.667
   95% USL       6.8

   95% UPL       6.8 90% Percentile       5.47
90% Chebyshev UPL       8.383 95% Percentile       6.135

Second Largest       5.2 Median       4.05
Maximum       5.5 Third Quartile       4.75

Total Number of Observations       8 Number of Distinct Observations       8
Minimum       2.8 First Quartile       3.15

represents a background data set and when many onsite observations need to be compared with the BTV.

Barium

General Statistics

Critical Values for Background Threshold Values (BTVs)
Tolerance Factor K (For UTL)       3.187 d2max (for USL)       2.032

Mean of logged Data       1.371 SD of logged Data       0.254

Mean       4.05 SD       1.011
Coefficient of Variation       0.25 Skewness       0.186

5% Lilliefors Critical Value       0.283 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.175 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.938 Shapiro Wilk GOF Test

BTV OUTPUT SAND
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Background Statistics Assuming Normal Distribution
   95% UTL with   95% Coverage       7.273 90% Percentile (z)       5.346

5% A‐D Critical Value       0.716 Detected data appear Gamma Distributed at 5% Significance Level
K‐S Test Statistic       0.187 Kolmogorov‐Smirnov Gamma GOF Test

Gamma GOF Test
A‐D Test Statistic       0.275 Anderson‐Darling Gamma GOF Test

   95% UPL (t)       6.082 95% Percentile (z)       5.714
   95% USL        6.105 99% Percentile (z)       6.403

Theta hat (MLE)       0.224 Theta star (bias corrected MLE)       0.355
nu hat (MLE)    289.9 nu star (bias corrected)    182.5

Gamma Statistics
k hat (MLE)      18.12 k star (bias corrected MLE)      11.41

5% K‐S Critical Value       0.294 Detected data appear Gamma Distributed at 5% Significance Level
Detected data appear Gamma Distributed at 5% Significance Level

   95% Hawkins Wixley (HW) Approx. Gamma UPL       6.403 95% Percentile       6.203
   95% WH Approx. Gamma UTL with   95% Coverage       8.118 99% Percentile       7.347

Background Statistics Assuming Gamma Distribution
   95% Wilson Hilferty (WH) Approx. Gamma UPL       6.358 90% Percentile       5.643

MLE Mean (bias corrected)       4.05 MLE Sd (bias corrected)       1.199

5% Lilliefors Critical Value       0.283 Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.168 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.938 Shapiro Wilk Lognormal GOF Test

   95% HW Approx. Gamma UTL with   95% Coverage       8.272
   95% WH USL       6.388    95% HW USL       6.435

Nonparametric Distribution Free Background Statistics
Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

   95% UPL (t)       6.558 95% Percentile (z)       5.979
   95% USL       6.595 99% Percentile (z)       7.107

Background Statistics assuming Lognormal Distribution
   95% UTL with   95% Coverage       8.842 90% Percentile (z)       5.452

   95% UPL       5.5 90% Percentile       5.29
90% Chebyshev UPL       7.268 95% Percentile       5.395

Approximate Sample Size needed to achieve specified CC      59
   95% Percentile Bootstrap UTL with   95% Coverage       5.5    95% BCA Bootstrap UTL with   95% Coverage       5.5

Order of Statistic, r       8    95% UTL with   95% Coverage       5.5
Approx, f used to compute achieved CC       0.421 proximate Actual Confidence Coefficient achieved by UTL       0.337

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

95% Chebyshev UPL       8.726 99% Percentile       5.479
   95% USL       5.5

BTV OUTPUT SAND
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represents a background data set and when many onsite observations need to be compared with the BTV.

Beryllium

General Statistics

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 
and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

Minimum Detect     N/A     Minimum Non‐Detect       0.24
Maximum Detect     N/A     Maximum Non‐Detect       0.26

Number of Detects       0 Number of Non‐Detects       8
Number of Distinct Detects       0 Number of Distinct Non‐Detects       3

Total Number of Observations       8 Number of Missing Observations       0
Number of Distinct Observations       3

Cadmium

General Statistics

Warning: All observations are Non‐Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Beryllium was not processed!

Mean of Detected Logged Data     N/A     SD of Detected Logged Data     N/A    

Variance Detected     N/A     Percent Non‐Detects    100%
Mean Detected     N/A     SD Detected     N/A    

Minimum Detect     N/A     Minimum Non‐Detect      0.096
Maximum Detect     N/A     Maximum Non‐Detect       0.11

Number of Detects       0 Number of Non‐Detects       8
Number of Distinct Detects       0 Number of Distinct Non‐Detects       4

Total Number of Observations       8 Number of Missing Observations       0
Number of Distinct Observations       4

Warning: All observations are Non‐Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Cadmium was not processed!

Mean of Detected Logged Data     N/A     SD of Detected Logged Data     N/A    

Variance Detected     N/A     Percent Non‐Detects    100%
Mean Detected     N/A     SD Detected     N/A    

Second Largest 106000 Median  93150

Total Number of Observations       8 Number of Distinct Observations       8
Minimum  53400 First Quartile  66700

Calcium

General Statistics

BTV OUTPUT SAND
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Maximum 183000 Third Quartile  97675

Critical Values for Background Threshold Values (BTVs)
Tolerance Factor K (For UTL)       3.187 d2max (for USL)       2.032

Mean of logged Data      11.38 SD of logged Data       0.395

Mean  93700 SD  40972
Coefficient of Variation       0.437 Skewness       1.608

Background Statistics Assuming Normal Distribution
   95% UTL with   95% Coverage 224279 90% Percentile (z) 146208

5% Lilliefors Critical Value       0.283 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.257 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.831 Shapiro Wilk GOF Test

5% A‐D Critical Value       0.717 Detected data appear Gamma Distributed at 5% Significance Level
K‐S Test Statistic       0.198 Kolmogorov‐Smirnov Gamma GOF Test

Gamma GOF Test
A‐D Test Statistic       0.418 Anderson‐Darling Gamma GOF Test

   95% UPL (t) 176034 95% Percentile (z) 161094
   95% USL  176942 99% Percentile (z) 189016

Theta hat (MLE)  13200 Theta star (bias corrected MLE)  20731
nu hat (MLE)    113.6 nu star (bias corrected)      72.32

Gamma Statistics
k hat (MLE)       7.098 k star (bias corrected MLE)       4.52

5% K‐S Critical Value       0.295 Detected data appear Gamma Distributed at 5% Significance Level
Detected data appear Gamma Distributed at 5% Significance Level

   95% Hawkins Wixley (HW) Approx. Gamma UPL 185923 95% Percentile 175947
   95% WH Approx. Gamma UTL with   95% Coverage 262718 99% Percentile 225217

Background Statistics Assuming Gamma Distribution
   95% Wilson Hilferty (WH) Approx. Gamma UPL 184157 90% Percentile 152741

MLE Mean (bias corrected)  93700 MLE Sd (bias corrected)  44073

5% Shapiro Wilk Critical Value       0.818 Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.185 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.921 Shapiro Wilk Lognormal GOF Test

   95% HW Approx. Gamma UTL with   95% Coverage 271187
   95% WH USL 185467    95% HW USL 187311

   95% UPL (t) 192866 95% Percentile (z) 166987
   95% USL 194561 99% Percentile (z) 218587

Background Statistics assuming Lognormal Distribution
   95% UTL with   95% Coverage 307121 90% Percentile (z) 144658

5% Lilliefors Critical Value       0.283 Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

BTV OUTPUT SAND
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Approximate Sample Size needed to achieve specified CC      59
   95% Percentile Bootstrap UTL with   95% Coverage 183000    95% BCA Bootstrap UTL with   95% Coverage 183000

Order of Statistic, r       8    95% UTL with   95% Coverage 183000
Approx, f used to compute achieved CC       0.421 proximate Actual Confidence Coefficient achieved by UTL       0.337

Nonparametric Distribution Free Background Statistics
Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.
Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.
The use of USL tends to provide a balance between false positives and false negatives provided the data

95% Chebyshev UPL 283129 99% Percentile 177610
   95% USL 183000

   95% UPL 183000 90% Percentile 129100
90% Chebyshev UPL 224074 95% Percentile 156050

Second Largest       5.4 Median       4.2
Maximum       6.7 Third Quartile       5.025

Total Number of Observations       8 Number of Distinct Observations       7
Minimum       2.6 First Quartile       3.4

represents a background data set and when many onsite observations need to be compared with the BTV.

Chromium

General Statistics

Critical Values for Background Threshold Values (BTVs)
Tolerance Factor K (For UTL)       3.187 d2max (for USL)       2.032

Mean of logged Data       1.431 SD of logged Data       0.299

Mean       4.35 SD       1.302
Coefficient of Variation       0.299 Skewness       0.623

Background Statistics Assuming Normal Distribution
   95% UTL with   95% Coverage       8.498 90% Percentile (z)       6.018

5% Lilliefors Critical Value       0.283 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.142 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.967 Shapiro Wilk GOF Test

5% A‐D Critical Value       0.715 Detected data appear Gamma Distributed at 5% Significance Level
K‐S Test Statistic       0.151 Kolmogorov‐Smirnov Gamma GOF Test

Gamma GOF Test
A‐D Test Statistic       0.165 Anderson‐Darling Gamma GOF Test

   95% UPL (t)       6.966 95% Percentile (z)       6.491
   95% USL        6.994 99% Percentile (z)       7.378

5% K‐S Critical Value       0.294 Detected data appear Gamma Distributed at 5% Significance Level

BTV OUTPUT SAND
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Theta hat (MLE)       0.334 Theta star (bias corrected MLE)       0.529
nu hat (MLE)    208.4 nu star (bias corrected)    131.6

Gamma Statistics
k hat (MLE)      13.03 k star (bias corrected MLE)       8.225

Detected data appear Gamma Distributed at 5% Significance Level

   95% Hawkins Wixley (HW) Approx. Gamma UPL       7.394 95% Percentile       7.108
   95% WH Approx. Gamma UTL with   95% Coverage       9.695 99% Percentile       8.63

Background Statistics Assuming Gamma Distribution
   95% Wilson Hilferty (WH) Approx. Gamma UPL       7.329 90% Percentile       6.372

MLE Mean (bias corrected)       4.35 MLE Sd (bias corrected)       1.517

5% Lilliefors Critical Value       0.283 Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.131 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.987 Shapiro Wilk Lognormal GOF Test

   95% HW Approx. Gamma UTL with   95% Coverage       9.929
   95% WH USL       7.369    95% HW USL       7.436

Nonparametric Distribution Free Background Statistics
Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

   95% UPL (t)       7.629 95% Percentile (z)       6.841
   95% USL       7.679 99% Percentile (z)       8.386

Background Statistics assuming Lognormal Distribution
   95% UTL with   95% Coverage      10.85 90% Percentile (z)       6.137

   95% UPL       6.7 90% Percentile       5.79
90% Chebyshev UPL       8.492 95% Percentile       6.245

Approximate Sample Size needed to achieve specified CC      59
   95% Percentile Bootstrap UTL with   95% Coverage       6.7    95% BCA Bootstrap UTL with   95% Coverage       6.7

Order of Statistic, r       8    95% UTL with   95% Coverage       6.7
Approx, f used to compute achieved CC       0.421 proximate Actual Confidence Coefficient achieved by UTL       0.337

represents a background data set and when many onsite observations need to be compared with the BTV.

Chromium (hexavalent)

General Statistics

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.
Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.
The use of USL tends to provide a balance between false positives and false negatives provided the data

95% Chebyshev UPL      10.37 99% Percentile       6.609
   95% USL       6.7

Total Number of Observations       8 Number of Missing Observations       0
Number of Distinct Observations       5

BTV OUTPUT SAND
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Minimum Detect     N/A     Minimum Non‐Detect       0.48
Maximum Detect     N/A     Maximum Non‐Detect       0.53

Number of Detects       0 Number of Non‐Detects       8
Number of Distinct Detects       0 Number of Distinct Non‐Detects       5

Warning: All observations are Non‐Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Chromium (hexavalent) was not processed!

Mean of Detected Logged Data     N/A     SD of Detected Logged Data     N/A    

Variance Detected     N/A     Percent Non‐Detects    100%
Mean Detected     N/A     SD Detected     N/A    

Second Largest       1.5 Median       0.715
Maximum       1.9 Third Quartile       1.275

Total Number of Observations       8 Number of Distinct Observations       7
Minimum       0.47 First Quartile       0.615

Cobalt

General Statistics

Critical Values for Background Threshold Values (BTVs)
Tolerance Factor K (For UTL)       3.187 d2max (for USL)       2.032

Mean of logged Data     ‐0.169 SD of logged Data       0.521

Mean       0.955 SD       0.524
Coefficient of Variation       0.548 Skewness       0.984

Background Statistics Assuming Normal Distribution
   95% UTL with   95% Coverage       2.624 90% Percentile (z)       1.626

5% Lilliefors Critical Value       0.283 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.263 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.865 Shapiro Wilk GOF Test

5% A‐D Critical Value       0.719 Detected data appear Gamma Distributed at 5% Significance Level
K‐S Test Statistic       0.228 Kolmogorov‐Smirnov Gamma GOF Test

Gamma GOF Test
A‐D Test Statistic       0.427 Anderson‐Darling Gamma GOF Test

   95% UPL (t)       2.007 95% Percentile (z)       1.816
   95% USL        2.019 99% Percentile (z)       2.173

Theta hat (MLE)       0.226 Theta star (bias corrected MLE)       0.35

Gamma Statistics
k hat (MLE)       4.227 k star (bias corrected MLE)       2.725

5% K‐S Critical Value       0.295 Detected data appear Gamma Distributed at 5% Significance Level
Detected data appear Gamma Distributed at 5% Significance Level

BTV OUTPUT SAND
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nu hat (MLE)      67.63 nu star (bias corrected)      43.6

   95% Hawkins Wixley (HW) Approx. Gamma UPL       2.246 95% Percentile       2.061
   95% WH Approx. Gamma UTL with   95% Coverage       3.396 99% Percentile       2.781

Background Statistics Assuming Gamma Distribution
   95% Wilson Hilferty (WH) Approx. Gamma UPL       2.206 90% Percentile       1.73

MLE Mean (bias corrected)       0.955 MLE Sd (bias corrected)       0.578

5% Shapiro Wilk Critical Value       0.818 Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.195 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.914 Shapiro Wilk Lognormal GOF Test

   95% HW Approx. Gamma UTL with   95% Coverage       3.581
   95% WH USL       2.225    95% HW USL       2.267

   95% UPL (t)       2.408 95% Percentile (z)       1.991
   95% USL       2.436 99% Percentile (z)       2.841

Background Statistics assuming Lognormal Distribution
   95% UTL with   95% Coverage       4.45 90% Percentile (z)       1.648

5% Lilliefors Critical Value       0.283 Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

Approximate Sample Size needed to achieve specified CC      59
   95% Percentile Bootstrap UTL with   95% Coverage       1.9    95% BCA Bootstrap UTL with   95% Coverage       1.9

Order of Statistic, r       8    95% UTL with   95% Coverage       1.9
Approx, f used to compute achieved CC       0.421 proximate Actual Confidence Coefficient achieved by UTL       0.337

Nonparametric Distribution Free Background Statistics
Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.
Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.
The use of USL tends to provide a balance between false positives and false negatives provided the data

95% Chebyshev UPL       3.376 99% Percentile       1.872
   95% USL       1.9

   95% UPL       1.9 90% Percentile       1.62
90% Chebyshev UPL       2.621 95% Percentile       1.76

Second Largest       4.5 Median       4
Maximum       4.6 Third Quartile       4.425

Total Number of Observations       8 Number of Distinct Observations       8
Minimum       2.6 First Quartile       3.55

represents a background data set and when many onsite observations need to be compared with the BTV.

Copper

General Statistics

Mean of logged Data       1.343 SD of logged Data       0.19

Mean       3.888 SD       0.673
Coefficient of Variation       0.173 Skewness     ‐0.962

BTV OUTPUT SAND
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Critical Values for Background Threshold Values (BTVs)
Tolerance Factor K (For UTL)       3.187 d2max (for USL)       2.032

Background Statistics Assuming Normal Distribution
   95% UTL with   95% Coverage       6.032 90% Percentile (z)       4.75

5% Lilliefors Critical Value       0.283 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.152 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.922 Shapiro Wilk GOF Test

5% A‐D Critical Value       0.716 Detected data appear Gamma Distributed at 5% Significance Level
K‐S Test Statistic       0.161 Kolmogorov‐Smirnov Gamma GOF Test

Gamma GOF Test
A‐D Test Statistic       0.374 Anderson‐Darling Gamma GOF Test

   95% UPL (t)       5.24 95% Percentile (z)       4.994
   95% USL        5.254 99% Percentile (z)       5.453

Theta hat (MLE)       0.114 Theta star (bias corrected MLE)       0.182
nu hat (MLE)    544.1 nu star (bias corrected)    341.4

Gamma Statistics
k hat (MLE)      34 k star (bias corrected MLE)      21.34

5% K‐S Critical Value       0.294 Detected data appear Gamma Distributed at 5% Significance Level
Detected data appear Gamma Distributed at 5% Significance Level

   95% Hawkins Wixley (HW) Approx. Gamma UPL       5.49 95% Percentile       5.367
   95% WH Approx. Gamma UTL with   95% Coverage       6.576 99% Percentile       6.108

Background Statistics Assuming Gamma Distribution
   95% Wilson Hilferty (WH) Approx. Gamma UPL       5.456 90% Percentile       4.998

MLE Mean (bias corrected)       3.888 MLE Sd (bias corrected)       0.842

5% Shapiro Wilk Critical Value       0.818 Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.167 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.884 Shapiro Wilk Lognormal GOF Test

   95% HW Approx. Gamma UTL with   95% Coverage       6.671
   95% WH USL       5.475    95% HW USL       5.511

   95% UPL (t)       5.608 95% Percentile (z)       5.233
   95% USL       5.631 99% Percentile (z)       5.955

Background Statistics assuming Lognormal Distribution
   95% UTL with   95% Coverage       7.011 90% Percentile (z)       4.884

5% Lilliefors Critical Value       0.283 Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

Nonparametric Distribution Free Background Statistics
Data appear Normal at 5% Significance Level

BTV OUTPUT SAND
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Approximate Sample Size needed to achieve specified CC      59
   95% Percentile Bootstrap UTL with   95% Coverage       4.6    95% BCA Bootstrap UTL with   95% Coverage       4.6

Order of Statistic, r       8    95% UTL with   95% Coverage       4.6
Approx, f used to compute achieved CC       0.421 proximate Actual Confidence Coefficient achieved by UTL       0.337

Nonparametric Upper Limits for Background Threshold Values

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.
Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.
The use of USL tends to provide a balance between false positives and false negatives provided the data

95% Chebyshev UPL       6.998 99% Percentile       4.593
   95% USL       4.6

   95% UPL       4.6 90% Percentile       4.53
90% Chebyshev UPL       6.028 95% Percentile       4.565

Second Largest  15100 Median   8335
Maximum  22200 Third Quartile  13150

Total Number of Observations       8 Number of Distinct Observations       8
Minimum   2290 First Quartile   3683

represents a background data set and when many onsite observations need to be compared with the BTV.

Iron

General Statistics

Critical Values for Background Threshold Values (BTVs)
Tolerance Factor K (For UTL)       3.187 d2max (for USL)       2.032

Mean of logged Data       8.88 SD of logged Data       0.826

Mean   9459 SD   6990
Coefficient of Variation       0.739 Skewness       0.794

Background Statistics Assuming Normal Distribution
   95% UTL with   95% Coverage  31735 90% Percentile (z)  18416

5% Lilliefors Critical Value       0.283 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.196 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.911 Shapiro Wilk GOF Test

5% A‐D Critical Value       0.724 Detected data appear Gamma Distributed at 5% Significance Level
K‐S Test Statistic       0.172 Kolmogorov‐Smirnov Gamma GOF Test

Gamma GOF Test
A‐D Test Statistic       0.278 Anderson‐Darling Gamma GOF Test

   95% UPL (t)  23504 95% Percentile (z)  20956
   95% USL   23659 99% Percentile (z)  25719

Gamma Statistics
k hat (MLE)       1.973 k star (bias corrected MLE)       1.316

5% K‐S Critical Value       0.298 Detected data appear Gamma Distributed at 5% Significance Level
Detected data appear Gamma Distributed at 5% Significance Level

BTV OUTPUT SAND
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Theta hat (MLE)   4795 Theta star (bias corrected MLE)   7186
nu hat (MLE)      31.56 nu star (bias corrected)      21.06

   95% Hawkins Wixley (HW) Approx. Gamma UPL  30518 95% Percentile  25752
   95% WH Approx. Gamma UTL with   95% Coverage  50926 99% Percentile  38052

Background Statistics Assuming Gamma Distribution
   95% Wilson Hilferty (WH) Approx. Gamma UPL  29045 90% Percentile  20351

MLE Mean (bias corrected)   9459 MLE Sd (bias corrected)   8244

5% Lilliefors Critical Value       0.283 Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.189 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.943 Shapiro Wilk Lognormal GOF Test

   95% HW Approx. Gamma UTL with   95% Coverage  57211
   95% WH USL  29384    95% HW USL  30910

Nonparametric Distribution Free Background Statistics
Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

   95% UPL (t)  37820 95% Percentile (z)  27982
   95% USL  38518 99% Percentile (z)  49137

Background Statistics assuming Lognormal Distribution
   95% UTL with   95% Coverage 100051 90% Percentile (z)  20726

   95% UPL  22200 90% Percentile  17230
90% Chebyshev UPL  31700 95% Percentile  19715

Approximate Sample Size needed to achieve specified CC      59
   95% Percentile Bootstrap UTL with   95% Coverage  22200    95% BCA Bootstrap UTL with   95% Coverage  22200

Order of Statistic, r       8    95% UTL with   95% Coverage  22200
Approx, f used to compute achieved CC       0.421 proximate Actual Confidence Coefficient achieved by UTL       0.337

represents a background data set and when many onsite observations need to be compared with the BTV.

Lead

General Statistics

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.
Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.
The use of USL tends to provide a balance between false positives and false negatives provided the data

95% Chebyshev UPL  41774 99% Percentile  21703
   95% USL  22200

Minimum Detect     N/A     Minimum Non‐Detect       0.96
Maximum Detect     N/A     Maximum Non‐Detect       1.1

Number of Detects       0 Number of Non‐Detects       8
Number of Distinct Detects       0 Number of Distinct Non‐Detects       4

Total Number of Observations       8 Number of Missing Observations       0
Number of Distinct Observations       4

BTV OUTPUT SAND
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Warning: All observations are Non‐Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Lead was not processed!

Mean of Detected Logged Data     N/A     SD of Detected Logged Data     N/A    

Variance Detected     N/A     Percent Non‐Detects    100%
Mean Detected     N/A     SD Detected     N/A    

Second Largest   6710 Median   5800
Maximum   8560 Third Quartile   6290

Total Number of Observations       8 Number of Distinct Observations       8
Minimum   4050 First Quartile   4638

Magnesium

General Statistics

Critical Values for Background Threshold Values (BTVs)
Tolerance Factor K (For UTL)       3.187 d2max (for USL)       2.032

Mean of logged Data       8.637 SD of logged Data       0.241

Mean   5785 SD   1439
Coefficient of Variation       0.249 Skewness       0.874

Background Statistics Assuming Normal Distribution
   95% UTL with   95% Coverage  10371 90% Percentile (z)   7629

5% Lilliefors Critical Value       0.283 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.156 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.933 Shapiro Wilk GOF Test

5% A‐D Critical Value       0.716 Detected data appear Gamma Distributed at 5% Significance Level
K‐S Test Statistic       0.174 Kolmogorov‐Smirnov Gamma GOF Test

Gamma GOF Test
A‐D Test Statistic       0.252 Anderson‐Darling Gamma GOF Test

   95% UPL (t)   8677 95% Percentile (z)   8152
   95% USL    8709 99% Percentile (z)   9133

Theta hat (MLE)    296.2 Theta star (bias corrected MLE)    470.6
nu hat (MLE)    312.5 nu star (bias corrected)    196.7

Gamma Statistics
k hat (MLE)      19.53 k star (bias corrected MLE)      12.29

5% K‐S Critical Value       0.294 Detected data appear Gamma Distributed at 5% Significance Level
Detected data appear Gamma Distributed at 5% Significance Level

Background Statistics Assuming Gamma Distribution

MLE Mean (bias corrected)   5785 MLE Sd (bias corrected)   1650

BTV OUTPUT SAND
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   95% Hawkins Wixley (HW) Approx. Gamma UPL   8989 95% Percentile   8739
   95% WH Approx. Gamma UTL with   95% Coverage  11334 99% Percentile  10297

   95% Wilson Hilferty (WH) Approx. Gamma UPL   8944 90% Percentile   7975

5% Shapiro Wilk Critical Value       0.818 Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.161 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.964 Shapiro Wilk Lognormal GOF Test

   95% HW Approx. Gamma UTL with   95% Coverage  11507
   95% WH USL   8986    95% HW USL   9032

   95% UPL (t)   9145 95% Percentile (z)   8377
   95% USL   9194 99% Percentile (z)   9870

Background Statistics assuming Lognormal Distribution
   95% UTL with   95% Coverage  12143 90% Percentile (z)   7675

5% Lilliefors Critical Value       0.283 Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

Approximate Sample Size needed to achieve specified CC      59
   95% Percentile Bootstrap UTL with   95% Coverage   8560    95% BCA Bootstrap UTL with   95% Coverage   8560

Order of Statistic, r       8    95% UTL with   95% Coverage   8560
Approx, f used to compute achieved CC       0.421 proximate Actual Confidence Coefficient achieved by UTL       0.337

Nonparametric Distribution Free Background Statistics
Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.
Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.
The use of USL tends to provide a balance between false positives and false negatives provided the data

95% Chebyshev UPL  12438 99% Percentile   8431
   95% USL   8560

   95% UPL   8560 90% Percentile   7265
90% Chebyshev UPL  10364 95% Percentile   7913

Second Largest      73.3 Median      54.95
Maximum      79.7 Third Quartile      68.58

Total Number of Observations       8 Number of Distinct Observations       8
Minimum      28.7 First Quartile      45.65

represents a background data set and when many onsite observations need to be compared with the BTV.

Manganese

General Statistics

Critical Values for Background Threshold Values (BTVs)
Tolerance Factor K (For UTL)       3.187 d2max (for USL)       2.032

Mean of logged Data       3.986 SD of logged Data       0.327

Mean      56.23 SD      16.67
Coefficient of Variation       0.297 Skewness     ‐0.168

BTV OUTPUT SAND
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Background Statistics Assuming Normal Distribution
   95% UTL with   95% Coverage    109.4 90% Percentile (z)      77.59

5% Lilliefors Critical Value       0.283 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.154 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.967 Shapiro Wilk GOF Test

5% A‐D Critical Value       0.715 Detected data appear Gamma Distributed at 5% Significance Level
K‐S Test Statistic       0.15 Kolmogorov‐Smirnov Gamma GOF Test

Gamma GOF Test
A‐D Test Statistic       0.258 Anderson‐Darling Gamma GOF Test

   95% UPL (t)      89.73 95% Percentile (z)      83.65
   95% USL       90.09 99% Percentile (z)      95.01

Theta hat (MLE)       4.82 Theta star (bias corrected MLE)       7.625
nu hat (MLE)    186.6 nu star (bias corrected)    118

Gamma Statistics
k hat (MLE)      11.66 k star (bias corrected MLE)       7.374

5% K‐S Critical Value       0.294 Detected data appear Gamma Distributed at 5% Significance Level
Detected data appear Gamma Distributed at 5% Significance Level

   95% Hawkins Wixley (HW) Approx. Gamma UPL      98.63 95% Percentile      94.04
   95% WH Approx. Gamma UTL with   95% Coverage    130.2 99% Percentile    115.2

Background Statistics Assuming Gamma Distribution
   95% Wilson Hilferty (WH) Approx. Gamma UPL      97.23 90% Percentile      83.85

MLE Mean (bias corrected)      56.23 MLE Sd (bias corrected)      20.71

5% Lilliefors Critical Value       0.283 Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.179 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.933 Shapiro Wilk Lognormal GOF Test

   95% HW Approx. Gamma UTL with   95% Coverage    134.6
   95% WH USL      97.79    95% HW USL      99.23

Nonparametric Distribution Free Background Statistics
Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

   95% UPL (t)    103.9 95% Percentile (z)      92.19
   95% USL    104.6 99% Percentile (z)    115.2

Background Statistics assuming Lognormal Distribution
   95% UTL with   95% Coverage    152.7 90% Percentile (z)      81.86

Approximate Sample Size needed to achieve specified CC      59

Order of Statistic, r       8    95% UTL with   95% Coverage      79.7
Approx, f used to compute achieved CC       0.421 proximate Actual Confidence Coefficient achieved by UTL       0.337

BTV OUTPUT SAND
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   95% UPL      79.7 90% Percentile      75.22
90% Chebyshev UPL    109.3 95% Percentile      77.46

   95% Percentile Bootstrap UTL with   95% Coverage      79.7    95% BCA Bootstrap UTL with   95% Coverage      79.7

represents a background data set and when many onsite observations need to be compared with the BTV.

Nickel

General Statistics

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.
Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.
The use of USL tends to provide a balance between false positives and false negatives provided the data

95% Chebyshev UPL    133.3 99% Percentile      79.25
   95% USL      79.7

Minimum Detect     N/A     Minimum Non‐Detect       0.57
Maximum Detect     N/A     Maximum Non‐Detect       1.4

Number of Detects       0 Number of Non‐Detects       8
Number of Distinct Detects       0 Number of Distinct Non‐Detects       8

Total Number of Observations       8 Number of Missing Observations       0
Number of Distinct Observations       8

Warning: All observations are Non‐Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Nickel was not processed!

Mean of Detected Logged Data     N/A     SD of Detected Logged Data     N/A    

Variance Detected     N/A     Percent Non‐Detects    100%
Mean Detected     N/A     SD Detected     N/A    

Second Largest    403 Median    361.5
Maximum    411 Third Quartile    390.3

Total Number of Observations       8 Number of Distinct Observations       8
Minimum    288 First Quartile    342

Potassium

General Statistics

Critical Values for Background Threshold Values (BTVs)
Tolerance Factor K (For UTL)       3.187 d2max (for USL)       2.032

Mean of logged Data       5.877 SD of logged Data       0.124

Mean    359.1 SD      43.03
Coefficient of Variation       0.12 Skewness     ‐0.58

5% Lilliefors Critical Value       0.283 Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.193 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.934 Shapiro Wilk GOF Test

BTV OUTPUT SAND
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Background Statistics Assuming Normal Distribution
   95% UTL with   95% Coverage    496.3 90% Percentile (z)    414.3

Data appear Normal at 5% Significance Level

5% A‐D Critical Value       0.715 Detected data appear Gamma Distributed at 5% Significance Level
K‐S Test Statistic       0.206 Kolmogorov‐Smirnov Gamma GOF Test

Gamma GOF Test
A‐D Test Statistic       0.348 Anderson‐Darling Gamma GOF Test

   95% UPL (t)    445.6 95% Percentile (z)    429.9
   95% USL     446.5 99% Percentile (z)    459.2

Theta hat (MLE)       4.722 Theta star (bias corrected MLE)       7.541
nu hat (MLE)   1217 nu star (bias corrected)    761.9

Gamma Statistics
k hat (MLE)      76.06 k star (bias corrected MLE)      47.62

5% K‐S Critical Value       0.293 Detected data appear Gamma Distributed at 5% Significance Level
Detected data appear Gamma Distributed at 5% Significance Level

   95% Hawkins Wixley (HW) Approx. Gamma UPL    454.3 95% Percentile    448.8
   95% WH Approx. Gamma UTL with   95% Coverage    516.5 99% Percentile    491.1

Background Statistics Assuming Gamma Distribution
   95% Wilson Hilferty (WH) Approx. Gamma UPL    453.2 90% Percentile    427.2

MLE Mean (bias corrected)    359.1 MLE Sd (bias corrected)      52.04

5% Shapiro Wilk Critical Value       0.818 Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.216 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.918 Shapiro Wilk Lognormal GOF Test

   95% HW Approx. Gamma UTL with   95% Coverage    519.6
   95% WH USL    454.4    95% HW USL    455.5

   95% UPL (t)    457.9 95% Percentile (z)    437.7
   95% USL    459.2 99% Percentile (z)    476.3

Background Statistics assuming Lognormal Distribution
   95% UTL with   95% Coverage    530.1 90% Percentile (z)    418.3

5% Lilliefors Critical Value       0.283 Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

Approximate Sample Size needed to achieve specified CC      59
   95% Percentile Bootstrap UTL with   95% Coverage    411    95% BCA Bootstrap UTL with   95% Coverage    411

Order of Statistic, r       8    95% UTL with   95% Coverage    411
Approx, f used to compute achieved CC       0.421 proximate Actual Confidence Coefficient achieved by UTL       0.337

Nonparametric Distribution Free Background Statistics
Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

95% Chebyshev UPL    558 99% Percentile    410.4
   95% USL    411

   95% UPL    411 90% Percentile    405.4
90% Chebyshev UPL    496 95% Percentile    408.2

BTV OUTPUT SAND
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Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.
Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.
The use of USL tends to provide a balance between false positives and false negatives provided the data

Number of Detects       1 Number of Non‐Detects       7
Number of Distinct Detects       1 Number of Distinct Non‐Detects       2

Total Number of Observations       8 Number of Missing Observations       0
Number of Distinct Observations       3

represents a background data set and when many onsite observations need to be compared with the BTV.

Selenium

General Statistics

Mean of Detected Logged Data     ‐1.427 SD of Detected Logged Data     N/A    

Variance Detected     N/A     Percent Non‐Detects      87.5%
Mean Detected       0.24 SD Detected     N/A    

Minimum Detect       0.24 Minimum Non‐Detect       0.12
Maximum Detect       0.24 Maximum Non‐Detect       0.13

Number of Distinct Observations       7
Number of Detects       6 Number of Non‐Detects       2

Silver

General Statistics
Total Number of Observations       8 Number of Missing Observations       0

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!
s suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BT

The data set for variable Selenium was not processed!

Mean Detected      0.0678 SD Detected      0.0219
Mean of Detected Logged Data     ‐2.747 SD of Detected Logged Data       0.39

Maximum Detect      0.087 Maximum Non‐Detect      0.06
Variance Detected 4.8057E‐4 Percent Non‐Detects      25%

Number of Distinct Detects       6 Number of Distinct Non‐Detects       1
Minimum Detect      0.033 Minimum Non‐Detect      0.06

5% Lilliefors Critical Value       0.325 Data Not Normal at 5% Significance Level
Detected Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.788 Detected Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.345 Lilliefors GOF Test

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.819 Shapiro Wilk GOF Test

Critical Values for Background Threshold Values (BTVs)
Tolerance Factor K (For UTL)       3.187 d2max (for USL)       2.032

Kaplan Meier (KM) Background Statistics Assuming Normal Distribution
KM Mean      0.061 KM SD      0.0213

BTV OUTPUT SAND
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99% KM Percentile (z)       0.111 95% KM USL       0.104

95% UTL95% Coverage       0.129 95% KM UPL (t)       0.104
90% KM Percentile (z)      0.0883 95% KM Percentile (z)      0.0961

99% Percentile (z)       0.118 95% USL       0.11
DL/2 is not a recommended method. DL/2 provided for comparisons and historical reasons

95% UTL95% Coverage       0.14 95% UPL (t)       0.11
90% Percentile (z)      0.091 95% Percentile (z)       0.1

DL/2 Substitution Background Statistics Assuming Normal Distribution
Mean      0.0584 SD      0.0255

Gamma Statistics on Detected Data Only
k hat (MLE)       9.097 k star (bias corrected MLE)       4.659

5% K‐S Critical Value       0.333 Data Not Gamma Distributed at 5% Significance Level
Data Not Gamma Distributed at 5% Significance Level

5% A‐D Critical Value       0.698 Data Not Gamma Distributed at 5% Significance Level
K‐S Test Statistic       0.372 Kolmogorov‐Smirnov GOF

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic       0.716 Anderson‐Darling GOF Test

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20)
For such situations, GROS method may yield incorrect values of UCLs and BTVs

MLE Mean (bias corrected)      0.0678
MLE Sd (bias corrected)      0.0314 95% Percentile of Chisquare (2kstar)      17.36

Theta hat (MLE)     0.00746 Theta star (bias corrected MLE)      0.0146
nu hat (MLE)    109.2 nu star (bias corrected)      55.91

k hat (MLE)       8.663 k star (bias corrected MLE)       5.498
Theta hat (MLE)     0.00717 Theta star (bias corrected MLE)      0.0113

Maximum      0.087 Median      0.0641
SD      0.0216 CV       0.347

This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.033 Mean      0.0621

The following statistics are computed using Gamma ROS Statistics on Imputed Data
Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods

     WH     HW      WH     HW

95% Percentile of Chisquare (2kstar)      19.67 90% Percentile      0.0975
95% Percentile       0.111 99% Percentile        0.14

nu hat (MLE)    138.6 nu star (bias corrected)      87.96
MLE Mean (bias corrected)      0.0621 MLE Sd (bias corrected)      0.0265

Estimates of Gamma Parameters using KM Estimates
Mean (KM)      0.061 SD (KM)      0.0213

      0.118
95% Gamma USL       0.117       0.118

95% Approx. Gamma UTL with 95% Coverage       0.161       0.167 95% Approx. Gamma UPL       0.116

nu hat (KM)    131 nu star (KM)      83.2

Variance (KM) 4.5450E‐4 SE of Mean (KM)     0.00851
k hat (KM)       8.187 k star (KM)       5.2

BTV OUTPUT SAND
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80% gamma percentile (KM)      0.0816 90% gamma percentile (KM)      0.0968
95% gamma percentile (KM)       0.111 99% gamma percentile (KM)       0.14

theta hat (KM)     0.00745 theta star (KM)      0.0117

      0.116
95% KM Gamma Percentile       0.102       0.103 95% Gamma USL       0.115       0.117

95% Approx. Gamma UTL with 95% Coverage       0.159       0.165 95% Approx. Gamma UPL       0.114

The following statistics are computed using gamma distribution and KM estimates
Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods

     WH     HW      WH     HW

Background Lognormal ROS Statistics Assuming Lognormal Distribution Using Imputed Non‐Detects
Mean in Original Scale      0.0615 Mean in Log Scale     ‐2.852

5% Lilliefors Critical Value       0.325 Data Not Lognormal at 5% Significance Level
Detected Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.788 Detected Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.359 Lilliefors GOF Test

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.789 Shapiro Wilk GOF Test

99% Percentile (z)       0.142 95% USL       0.127

95% Bootstrap (%) UTL95% Coverage      0.087 95% UPL (t)       0.126
90% Percentile (z)      0.0949 95% Percentile (z)       0.109

SD in Original Scale      0.0221 SD in Log Scale       0.388
95% UTL95% Coverage       0.199 95% BCA UTL95% Coverage      0.087

Background DL/2 Statistics Assuming Lognormal Distribution
Mean in Original Scale      0.0584 Mean in Log Scale     ‐2.937

KM SD of Logged Data       0.383 95% KM UPL (Lognormal)       0.123
95% KM Percentile Lognormal (z)       0.107 95% KM USL (Lognormal)       0.124

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean of Logged Data     ‐2.866 95% KM UTL (Lognormal)95% Coverage       0.193

DL/2 is not a Recommended Method. DL/2 provided for comparisons and historical reasons.

Nonparametric Distribution Free Background Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

90% Percentile (z)      0.0984 95% Percentile (z)       0.117
99% Percentile (z)       0.163 95% USL       0.141

SD in Original Scale      0.0255 SD in Log Scale       0.482
95% UTL95% Coverage       0.247 95% UPL (t)       0.14

95% USL      0.087 95% KM Chebyshev UPL       0.16

Approx, f used to compute achieved CC       0.421 proximate Actual Confidence Coefficient achieved by UTL       0.337
Approximate Sample Size needed to achieve specified CC      59 95% UPL      0.087

Nonparametric Upper Limits for BTVs(no distinction made between detects and nondetects)
Order of Statistic, r       8 95% UTL with95% Coverage      0.087

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.
Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.
The use of USL tends to provide a balance between false positives and false negatives provided the data
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Minimum   3210 First Quartile   3320
Second Largest   4260 Median   3980

Sodium

General Statistics
Total Number of Observations       8 Number of Distinct Observations       8

represents a background data set and when many onsite observations need to be compared with the BTV.

Critical Values for Background Threshold Values (BTVs)
Tolerance Factor K (For UTL)       3.187 d2max (for USL)       2.032

Coefficient of Variation       0.139 Skewness   ‐0.00124
Mean of logged Data       8.248 SD of logged Data       0.141

Maximum   4660 Third Quartile   4178
Mean   3853 SD    536.1

Background Statistics Assuming Normal Distribution
   95% UTL with   95% Coverage   5561 90% Percentile (z)   4540

5% Lilliefors Critical Value       0.283 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.201 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.911 Shapiro Wilk GOF Test

5% A‐D Critical Value       0.715 Detected data appear Gamma Distributed at 5% Significance Level
K‐S Test Statistic       0.216 Kolmogorov‐Smirnov Gamma GOF Test

Gamma GOF Test
A‐D Test Statistic       0.435 Anderson‐Darling Gamma GOF Test

   95% UPL (t)   4930 95% Percentile (z)   4734
   95% USL    4942 99% Percentile (z)   5100

Theta hat (MLE)      66.02 Theta star (bias corrected MLE)    105.4
nu hat (MLE)    933.7 nu star (bias corrected)    584.9

Gamma Statistics
k hat (MLE)      58.36 k star (bias corrected MLE)      36.56

5% K‐S Critical Value       0.293 Detected data appear Gamma Distributed at 5% Significance Level
Detected data appear Gamma Distributed at 5% Significance Level

   95% Hawkins Wixley (HW) Approx. Gamma UPL   5027 95% Percentile   4957
   95% WH Approx. Gamma UTL with   95% Coverage   5810 99% Percentile   5488

Background Statistics Assuming Gamma Distribution
   95% Wilson Hilferty (WH) Approx. Gamma UPL   5015 90% Percentile   4688

MLE Mean (bias corrected)   3853 MLE Sd (bias corrected)    637.2

5% Shapiro Wilk Critical Value       0.818 Data appear Lognormal at 5% Significance Level

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.901 Shapiro Wilk Lognormal GOF Test

   95% HW Approx. Gamma UTL with   95% Coverage   5849
   95% WH USL   5029    95% HW USL   5042

BTV OUTPUT SAND
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Lilliefors Test Statistic       0.199 Lilliefors Lognormal GOF Test

   95% UPL (t)   5067 95% Percentile (z)   4814
   95% USL   5083 99% Percentile (z)   5298

Background Statistics assuming Lognormal Distribution
   95% UTL with   95% Coverage   5980 90% Percentile (z)   4574

5% Lilliefors Critical Value       0.283 Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

Approximate Sample Size needed to achieve specified CC      59
   95% Percentile Bootstrap UTL with   95% Coverage   4660    95% BCA Bootstrap UTL with   95% Coverage   4660

Order of Statistic, r       8    95% UTL with   95% Coverage   4660
Approx, f used to compute achieved CC       0.421 proximate Actual Confidence Coefficient achieved by UTL       0.337

Nonparametric Distribution Free Background Statistics
Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.
Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.
The use of USL tends to provide a balance between false positives and false negatives provided the data

95% Chebyshev UPL   6331 99% Percentile   4632
   95% USL   4660

   95% UPL   4660 90% Percentile   4380
90% Chebyshev UPL   5558 95% Percentile   4520

Number of Detects       2 Number of Non‐Detects       6
Number of Distinct Detects       2 Number of Distinct Non‐Detects       1

Total Number of Observations       8 Number of Missing Observations       0
Number of Distinct Observations       3

represents a background data set and when many onsite observations need to be compared with the BTV.

Thallium

General Statistics

Mean of Detected Logged Data     ‐2.834 SD of Detected Logged Data       0.694

Variance Detected     0.0018 Percent Non‐Detects      75%
Mean Detected      0.066 SD Detected      0.0424

Minimum Detect      0.036 Minimum Non‐Detect      0.06
Maximum Detect      0.096 Maximum Non‐Detect      0.06

Normal GOF Test on Detects Only
Not Enough Data to Perform GOF Test

Tolerance Factor K (For UTL)       3.187 d2max (for USL)       2.032

Warning: Data set has only 2 Detected Values.
This is not enough to compute meaningful or reliable statistics and estimates.

Critical Values for Background Threshold Values (BTVs)

BTV OUTPUT SAND
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Kaplan Meier (KM) Background Statistics Assuming Normal Distribution
KM Mean      0.0435 KM SD      0.0198

DL/2 Substitution Background Statistics Assuming Normal Distribution
Mean      0.039 SD      0.0231

99% KM Percentile (z)      0.0897 95% KM USL      0.0838

95% UTL95% Coverage       0.107 95% KM UPL (t)      0.0834
90% KM Percentile (z)      0.0689 95% KM Percentile (z)      0.0761

Gamma GOF Tests on Detected Observations Only
Not Enough Data to Perform GOF Test

Gamma Statistics on Detected Data Only

99% Percentile (z)      0.0928 95% USL      0.086
DL/2 is not a recommended method. DL/2 provided for comparisons and historical reasons

95% UTL95% Coverage       0.113 95% UPL (t)      0.0855
90% Percentile (z)      0.0686 95% Percentile (z)      0.077

MLE Sd (bias corrected)     N/A     95% Percentile of Chisquare (2kstar)     N/A    

nu hat (MLE)      17.92 nu star (bias corrected)     N/A    
MLE Mean (bias corrected)     N/A    

k hat (MLE)       4.481 k star (bias corrected MLE)     N/A    
Theta hat (MLE)      0.0147 Theta star (bias corrected MLE)     N/A    

nu hat (KM)      76.89 nu star (KM)      49.39
theta hat (KM)     0.00905 theta star (KM)      0.0141

Variance (KM) 3.9375E‐4 SE of Mean (KM)     0.00992
k hat (KM)       4.806 k star (KM)       3.087

Estimates of Gamma Parameters using KM Estimates
Mean (KM)      0.0435 SD (KM)      0.0198

The following statistics are computed using gamma distribution and KM estimates
Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods

     WH     HW      WH     HW

80% gamma percentile (KM)      0.0618 90% gamma percentile (KM)      0.0767
95% gamma percentile (KM)      0.0905 99% gamma percentile (KM)       0.121

Lognormal GOF Test on Detected Observations Only
Not Enough Data to Perform GOF Test

Background Lognormal ROS Statistics Assuming Lognormal Distribution Using Imputed Non‐Detects

     0.0796
95% KM Gamma Percentile      0.0718      0.0712 95% Gamma USL      0.0806      0.0801

95% Approx. Gamma UTL with 95% Coverage       0.111       0.112 95% Approx. Gamma UPL      0.0801

90% Percentile (z)      0.0742 95% Percentile (z)      0.0884
99% Percentile (z)       0.123 95% USL       0.106

95% UTL95% Coverage       0.185 95% BCA UTL95% Coverage      0.096
95% Bootstrap (%) UTL95% Coverage      0.096 95% UPL (t)       0.105

Mean in Original Scale      0.0446 Mean in Log Scale     ‐3.217
SD in Original Scale      0.0239 SD in Log Scale       0.481

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean of Logged Data     ‐3.202 95% KM UTL (Lognormal)95% Coverage       0.114

BTV OUTPUT SAND
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Background DL/2 Statistics Assuming Lognormal Distribution
Mean in Original Scale      0.039 Mean in Log Scale     ‐3.338

KM SD of Logged Data       0.324 95% KM UPL (Lognormal)      0.0781
95% KM Percentile Lognormal (z)      0.0694 95% KM USL (Lognormal)      0.0787

DL/2 is not a Recommended Method. DL/2 provided for comparisons and historical reasons.

Nonparametric Distribution Free Background Statistics
Data do not follow a Discernible Distribution (0.05)

90% Percentile (z)      0.0598 95% Percentile (z)      0.0693
99% Percentile (z)      0.0915 95% USL      0.0812

SD in Original Scale      0.0231 SD in Log Scale       0.407
95% UTL95% Coverage       0.13 95% UPL (t)      0.0804

95% USL      0.096 95% KM Chebyshev UPL       0.135

Approx, f used to compute achieved CC       0.421 proximate Actual Confidence Coefficient achieved by UTL       0.337
Approximate Sample Size needed to achieve specified CC      59 95% UPL      0.096

Nonparametric Upper Limits for BTVs(no distinction made between detects and nondetects)
Order of Statistic, r       8 95% UTL with95% Coverage      0.096

Minimum      10.8 First Quartile      14.5
Second Largest      60.8 Median      30.2

Vanadium

General Statistics
Total Number of Observations       8 Number of Distinct Observations       8

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.
Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.
The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

Critical Values for Background Threshold Values (BTVs)
Tolerance Factor K (For UTL)       3.187 d2max (for USL)       2.032

Coefficient of Variation       0.711 Skewness       0.736
Mean of logged Data       3.325 SD of logged Data       0.77

Maximum      79.4 Third Quartile      49.48
Mean      35.51 SD      25.25

Background Statistics Assuming Normal Distribution
   95% UTL with   95% Coverage    116 90% Percentile (z)      67.87

5% Lilliefors Critical Value       0.283 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.209 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.899 Shapiro Wilk GOF Test

   95% UPL (t)      86.24 95% Percentile (z)      77.04
   95% USL       86.8 99% Percentile (z)      94.24

BTV OUTPUT SAND
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5% A‐D Critical Value       0.723 Detected data appear Gamma Distributed at 5% Significance Level
K‐S Test Statistic       0.174 Kolmogorov‐Smirnov Gamma GOF Test

Gamma GOF Test
A‐D Test Statistic       0.328 Anderson‐Darling Gamma GOF Test

Theta hat (MLE)      16.2 Theta star (bias corrected MLE)      24.44
nu hat (MLE)      35.07 nu star (bias corrected)      23.25

Gamma Statistics
k hat (MLE)       2.192 k star (bias corrected MLE)       1.453

5% K‐S Critical Value       0.297 Detected data appear Gamma Distributed at 5% Significance Level
Detected data appear Gamma Distributed at 5% Significance Level

   95% Hawkins Wixley (HW) Approx. Gamma UPL    109.1 95% Percentile      93.49
   95% WH Approx. Gamma UTL with   95% Coverage    179.8 99% Percentile    136.3

Background Statistics Assuming Gamma Distribution
   95% Wilson Hilferty (WH) Approx. Gamma UPL    104.5 90% Percentile      74.58

MLE Mean (bias corrected)      35.51 MLE Sd (bias corrected)      29.46

5% Shapiro Wilk Critical Value       0.818 Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.168 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.921 Shapiro Wilk Lognormal GOF Test

   95% HW Approx. Gamma UTL with   95% Coverage    199.5
   95% WH USL    105.7    95% HW USL    110.4

   95% UPL (t)    130.6 95% Percentile (z)      98.62
   95% USL    132.8 99% Percentile (z)    166.7

Background Statistics assuming Lognormal Distribution
   95% UTL with   95% Coverage    323.3 90% Percentile (z)      74.55

5% Lilliefors Critical Value       0.283 Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

Approximate Sample Size needed to achieve specified CC      59
   95% Percentile Bootstrap UTL with   95% Coverage      79.4    95% BCA Bootstrap UTL with   95% Coverage      79.4

Order of Statistic, r       8    95% UTL with   95% Coverage      79.4
Approx, f used to compute achieved CC       0.421 proximate Actual Confidence Coefficient achieved by UTL       0.337

Nonparametric Distribution Free Background Statistics
Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.
Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.
The use of USL tends to provide a balance between false positives and false negatives provided the data

95% Chebyshev UPL    152.2 99% Percentile      78.1
   95% USL      79.4

   95% UPL      79.4 90% Percentile      66.38
90% Chebyshev UPL    115.8 95% Percentile      72.89

represents a background data set and when many onsite observations need to be compared with the BTV.

BTV OUTPUT SAND
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Second Largest       4 Median       3.5
Maximum       4.2 Third Quartile       3.925

Total Number of Observations       8 Number of Distinct Observations       7
Minimum       1.9 First Quartile       3.125

Zinc

General Statistics

Critical Values for Background Threshold Values (BTVs)
Tolerance Factor K (For UTL)       3.187 d2max (for USL)       2.032

Mean of logged Data       1.173 SD of logged Data       0.284

Mean       3.338 SD       0.821
Coefficient of Variation       0.246 Skewness     ‐1.018

Background Statistics Assuming Normal Distribution
   95% UTL with   95% Coverage       5.954 90% Percentile (z)       4.39

5% Lilliefors Critical Value       0.283 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.28 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.872 Shapiro Wilk GOF Test

5% A‐D Critical Value       0.716 Detected data appear Gamma Distributed at 5% Significance Level
K‐S Test Statistic       0.313 Kolmogorov‐Smirnov Gamma GOF Test

Gamma GOF Test
A‐D Test Statistic       0.669 Anderson‐Darling Gamma GOF Test

   95% UPL (t)       4.987 95% Percentile (z)       4.688
   95% USL        5.006 99% Percentile (z)       5.248

Theta hat (MLE)       0.212 Theta star (bias corrected MLE)       0.336
nu hat (MLE)    252.5 nu star (bias corrected)    159.1

Gamma Statistics
k hat (MLE)      15.78 k star (bias corrected MLE)       9.945

5% K‐S Critical Value       0.294 Data Not Gamma Distributed at 5% Significance Level
Detected data follow Appr. Gamma Distribution at 5% Significance Level

   95% Hawkins Wixley (HW) Approx. Gamma UPL       5.463 95% Percentile       5.247
   95% WH Approx. Gamma UTL with   95% Coverage       6.984 99% Percentile       6.278

Background Statistics Assuming Gamma Distribution
   95% Wilson Hilferty (WH) Approx. Gamma UPL       5.393 90% Percentile       4.745

MLE Mean (bias corrected)       3.338 MLE Sd (bias corrected)       1.058

5% Shapiro Wilk Critical Value       0.818 Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.321 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.825 Shapiro Wilk Lognormal GOF Test

   95% HW Approx. Gamma UTL with   95% Coverage       7.187
   95% WH USL       5.42    95% HW USL       5.493

BTV OUTPUT SAND
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   95% UPL (t)       5.718 95% Percentile (z)       5.156
   95% USL       5.754 99% Percentile (z)       6.256

Background Statistics assuming Lognormal Distribution
   95% UTL with   95% Coverage       7.988 90% Percentile (z)       4.651

5% Lilliefors Critical Value       0.283 Data Not Lognormal at 5% Significance Level
Data appear Approximate Lognormal at 5% Significance Level

Approximate Sample Size needed to achieve specified CC      59
   95% Percentile Bootstrap UTL with   95% Coverage       4.2    95% BCA Bootstrap UTL with   95% Coverage       4.2

Order of Statistic, r       8    95% UTL with   95% Coverage       4.2
Approx, f used to compute achieved CC       0.421 proximate Actual Confidence Coefficient achieved by UTL       0.337

Nonparametric Distribution Free Background Statistics
Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

represents a background data set and when many onsite observations need to be compared with the BTV.

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.
Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.
The use of USL tends to provide a balance between false positives and false negatives provided the data

95% Chebyshev UPL       7.133 99% Percentile       4.186
   95% USL       4.2

   95% UPL       4.2 90% Percentile       4.06
90% Chebyshev UPL       5.95 95% Percentile       4.13

BTV OUTPUT SAND
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From File    Seagrass.xls
Full Precision    OFF

Confidence Coefficient    95%

Background Statistics for Data Sets with Non‐Detects
User Selected Options

Date/Time of Computation    ProUCL 5.12/14/2018 9:44:16 PM

Minimum   1150 First Quartile   1303
Second Largest   1830 Median   1445

Aluminum

General Statistics
Total Number of Observations       8 Number of Distinct Observations       8

Coverage    95%
fferent or Future K Observations    1
Number of Bootstrap Operations    2000

Critical Values for Background Threshold Values (BTVs)
Tolerance Factor K (For UTL)       3.187 d2max (for USL)       2.032

Coefficient of Variation       0.18 Skewness       0.302
Mean of logged Data       7.299 SD of logged Data       0.179

Maximum   1880 Third Quartile   1703
Mean   1500 SD    269.9

Background Statistics Assuming Normal Distribution
   95% UTL with   95% Coverage   2360 90% Percentile (z)   1846

5% Lilliefors Critical Value       0.283 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.211 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.927 Shapiro Wilk GOF Test

5% A‐D Critical Value       0.715 Detected data appear Gamma Distributed at 5% Significance Level
K‐S Test Statistic       0.213 Kolmogorov‐Smirnov Gamma GOF Test

Gamma GOF Test
A‐D Test Statistic       0.322 Anderson‐Darling Gamma GOF Test

   95% UPL (t)   2042 95% Percentile (z)   1944
   95% USL    2048 99% Percentile (z)   2128

Theta hat (MLE)      42.1 Theta star (bias corrected MLE)      67.1
nu hat (MLE)    570.1 nu star (bias corrected)    357.7

Gamma Statistics
k hat (MLE)      35.63 k star (bias corrected MLE)      22.35

5% K‐S Critical Value       0.294 Detected data appear Gamma Distributed at 5% Significance Level
Detected data appear Gamma Distributed at 5% Significance Level

Background Statistics Assuming Gamma Distribution
   95% Wilson Hilferty (WH) Approx. Gamma UPL   2090 90% Percentile   1918

MLE Mean (bias corrected)   1500 MLE Sd (bias corrected)    317.3

BTV OUTPUT SEAGRASS
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   95% Hawkins Wixley (HW) Approx. Gamma UPL   2097 95% Percentile   2057
   95% WH Approx. Gamma UTL with   95% Coverage   2510 99% Percentile   2335

5% Lilliefors Critical Value       0.283 Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.195 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.937 Shapiro Wilk Lognormal GOF Test

   95% HW Approx. Gamma UTL with   95% Coverage   2534
   95% WH USL   2097    95% HW USL   2105

Nonparametric Distribution Free Background Statistics
Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

   95% UPL (t)   2121 95% Percentile (z)   1986
   95% USL   2129 99% Percentile (z)   2245

Background Statistics assuming Lognormal Distribution
   95% UTL with   95% Coverage   2619 90% Percentile (z)   1861

   95% UPL   1880 90% Percentile   1845
90% Chebyshev UPL   2359 95% Percentile   1863

Approximate Sample Size needed to achieve specified CC      59
   95% Percentile Bootstrap UTL with   95% Coverage   1880    95% BCA Bootstrap UTL with   95% Coverage   1880

Order of Statistic, r       8    95% UTL with   95% Coverage   1880
Approx, f used to compute achieved CC       0.421 proximate Actual Confidence Coefficient achieved by UTL       0.337

represents a background data set and when many onsite observations need to be compared with the BTV.

Antimony

General Statistics

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.
Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.
The use of USL tends to provide a balance between false positives and false negatives provided the data

95% Chebyshev UPL   2748 99% Percentile   1877
   95% USL   1880

Minimum Detect     N/A     Minimum Non‐Detect       0.25
Maximum Detect     N/A     Maximum Non‐Detect       0.3

Number of Detects       0 Number of Non‐Detects       8
Number of Distinct Detects       0 Number of Distinct Non‐Detects       4

Total Number of Observations       8 Number of Missing Observations       0
Number of Distinct Observations       4

Warning: All observations are Non‐Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

Mean of Detected Logged Data     N/A     SD of Detected Logged Data     N/A    

Variance Detected     N/A     Percent Non‐Detects    100%
Mean Detected     N/A     SD Detected     N/A    

BTV OUTPUT SEAGRASS
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The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Antimony was not processed!

Second Largest       5.6 Median       3.1
Maximum       5.7 Third Quartile       3.95

Total Number of Observations       8 Number of Distinct Observations       8
Minimum       2.3 First Quartile       2.675

Arsenic

General Statistics

Critical Values for Background Threshold Values (BTVs)
Tolerance Factor K (For UTL)       3.187 d2max (for USL)       2.032

Mean of logged Data       1.216 SD of logged Data       0.341

Mean       3.563 SD       1.334
Coefficient of Variation       0.374 Skewness       1.159

Background Statistics Assuming Normal Distribution
   95% UTL with   95% Coverage       7.814 90% Percentile (z)       5.272

5% Lilliefors Critical Value       0.283 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.298 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.791 Shapiro Wilk GOF Test

5% A‐D Critical Value       0.715 Detected data appear Gamma Distributed at 5% Significance Level
K‐S Test Statistic       0.263 Kolmogorov‐Smirnov Gamma GOF Test

Gamma GOF Test
A‐D Test Statistic       0.677 Anderson‐Darling Gamma GOF Test

   95% UPL (t)       6.243 95% Percentile (z)       5.757
   95% USL        6.273 99% Percentile (z)       6.666

Theta hat (MLE)       0.379 Theta star (bias corrected MLE)       0.598
nu hat (MLE)    150.3 nu star (bias corrected)      95.29

Gamma Statistics
k hat (MLE)       9.396 k star (bias corrected MLE)       5.956

5% K‐S Critical Value       0.294 Detected data appear Gamma Distributed at 5% Significance Level
Detected data appear Gamma Distributed at 5% Significance Level

   95% Hawkins Wixley (HW) Approx. Gamma UPL       6.538 95% Percentile       6.253
   95% WH Approx. Gamma UTL with   95% Coverage       8.934 99% Percentile       7.802

Background Statistics Assuming Gamma Distribution
   95% Wilson Hilferty (WH) Approx. Gamma UPL       6.495 90% Percentile       5.514

MLE Mean (bias corrected)       3.563 MLE Sd (bias corrected)       1.46

   95% HW Approx. Gamma UTL with   95% Coverage       9.151
   95% WH USL       6.536    95% HW USL       6.582

BTV OUTPUT SEAGRASS
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5% Shapiro Wilk Critical Value       0.818 Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.241 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.86 Shapiro Wilk Lognormal GOF Test

   95% UPL (t)       6.693 95% Percentile (z)       5.911
   95% USL       6.743 99% Percentile (z)       7.456

Background Statistics assuming Lognormal Distribution
   95% UTL with   95% Coverage       9.997 90% Percentile (z)       5.223

5% Lilliefors Critical Value       0.283 Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

Approximate Sample Size needed to achieve specified CC      59
   95% Percentile Bootstrap UTL with   95% Coverage       5.7    95% BCA Bootstrap UTL with   95% Coverage       5.7

Order of Statistic, r       8    95% UTL with   95% Coverage       5.7
Approx, f used to compute achieved CC       0.421 proximate Actual Confidence Coefficient achieved by UTL       0.337

Nonparametric Distribution Free Background Statistics
Data appear Gamma Distributed at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.
Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.
The use of USL tends to provide a balance between false positives and false negatives provided the data

95% Chebyshev UPL       9.73 99% Percentile       5.693
   95% USL       5.7

   95% UPL       5.7 90% Percentile       5.63
90% Chebyshev UPL       7.808 95% Percentile       5.665

Second Largest      15 Median       6.65
Maximum      18.2 Third Quartile      10.28

Total Number of Observations       8 Number of Distinct Observations       8
Minimum       4.4 First Quartile       4.8

represents a background data set and when many onsite observations need to be compared with the BTV.

Barium

General Statistics

Critical Values for Background Threshold Values (BTVs)
Tolerance Factor K (For UTL)       3.187 d2max (for USL)       2.032

Mean of logged Data       2.015 SD of logged Data       0.545

Mean       8.625 SD       5.214
Coefficient of Variation       0.605 Skewness       1.23

5% Lilliefors Critical Value       0.283 Data appear Normal at 5% Significance Level
Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.244 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.812 Shapiro Wilk GOF Test
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Background Statistics Assuming Normal Distribution
   95% UTL with   95% Coverage      25.24 90% Percentile (z)      15.31

5% A‐D Critical Value       0.719 Detected data appear Gamma Distributed at 5% Significance Level
K‐S Test Statistic       0.206 Kolmogorov‐Smirnov Gamma GOF Test

Gamma GOF Test
A‐D Test Statistic       0.539 Anderson‐Darling Gamma GOF Test

   95% UPL (t)      19.1 95% Percentile (z)      17.2
   95% USL       19.22 99% Percentile (z)      20.76

Theta hat (MLE)       2.306 Theta star (bias corrected MLE)       3.563
nu hat (MLE)      59.84 nu star (bias corrected)      38.73

Gamma Statistics
k hat (MLE)       3.74 k star (bias corrected MLE)       2.421

5% K‐S Critical Value       0.296 Detected data appear Gamma Distributed at 5% Significance Level
Detected data appear Gamma Distributed at 5% Significance Level

   95% Hawkins Wixley (HW) Approx. Gamma UPL      21.08 95% Percentile      19.28
   95% WH Approx. Gamma UTL with   95% Coverage      32.56 99% Percentile      26.38

Background Statistics Assuming Gamma Distribution
   95% Wilson Hilferty (WH) Approx. Gamma UPL      20.74 90% Percentile      16.05

MLE Mean (bias corrected)       8.625 MLE Sd (bias corrected)       5.543

5% Lilliefors Critical Value       0.283 Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.181 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.882 Shapiro Wilk Lognormal GOF Test

   95% HW Approx. Gamma UTL with   95% Coverage      34.33
   95% WH USL      20.93    95% HW USL      21.29

Nonparametric Distribution Free Background Statistics
Data appear Approximate Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

   95% UPL (t)      22.44 95% Percentile (z)      18.39
   95% USL      22.71 99% Percentile (z)      26.67

Background Statistics assuming Lognormal Distribution
   95% UTL with   95% Coverage      42.64 90% Percentile (z)      15.09

   95% UPL      18.2 90% Percentile      15.96
90% Chebyshev UPL      25.22 95% Percentile      17.08

Approximate Sample Size needed to achieve specified CC      59
   95% Percentile Bootstrap UTL with   95% Coverage      18.2    95% BCA Bootstrap UTL with   95% Coverage      18.2

Order of Statistic, r       8    95% UTL with   95% Coverage      18.2
Approx, f used to compute achieved CC       0.421 proximate Actual Confidence Coefficient achieved by UTL       0.337

95% Chebyshev UPL      32.73 99% Percentile      17.98
   95% USL      18.2

BTV OUTPUT SEAGRASS
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represents a background data set and when many onsite observations need to be compared with the BTV.

Beryllium

General Statistics

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.
Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.
The use of USL tends to provide a balance between false positives and false negatives provided the data

Minimum Detect     N/A     Minimum Non‐Detect       0.25
Maximum Detect     N/A     Maximum Non‐Detect       0.3

Number of Detects       0 Number of Non‐Detects       8
Number of Distinct Detects       0 Number of Distinct Non‐Detects       4

Total Number of Observations       8 Number of Missing Observations       0
Number of Distinct Observations       4

Cadmium

General Statistics

Warning: All observations are Non‐Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Beryllium was not processed!

Mean of Detected Logged Data     N/A     SD of Detected Logged Data     N/A    

Variance Detected     N/A     Percent Non‐Detects    100%
Mean Detected     N/A     SD Detected     N/A    

Minimum Detect     N/A     Minimum Non‐Detect      0.099
Maximum Detect     N/A     Maximum Non‐Detect       0.12

Number of Detects       0 Number of Non‐Detects       8
Number of Distinct Detects       0 Number of Distinct Non‐Detects       4

Total Number of Observations       8 Number of Missing Observations       0
Number of Distinct Observations       4

Warning: All observations are Non‐Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Cadmium was not processed!

Mean of Detected Logged Data     N/A     SD of Detected Logged Data     N/A    

Variance Detected     N/A     Percent Non‐Detects    100%
Mean Detected     N/A     SD Detected     N/A    

Total Number of Observations       8 Number of Distinct Observations       8
Minimum  65900 First Quartile  74150

Calcium

General Statistics

BTV OUTPUT SEAGRASS
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Second Largest 209000 Median 141500
Maximum 223000 Third Quartile 177500

Critical Values for Background Threshold Values (BTVs)
Tolerance Factor K (For UTL)       3.187 d2max (for USL)       2.032

Mean of logged Data      11.73 SD of logged Data       0.491

Mean 136863 SD  61700
Coefficient of Variation       0.451 Skewness       0.142

Background Statistics Assuming Normal Distribution
   95% UTL with   95% Coverage 333499 90% Percentile (z) 215934

5% Lilliefors Critical Value       0.283 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.218 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.897 Shapiro Wilk GOF Test

5% A‐D Critical Value       0.719 Detected data appear Gamma Distributed at 5% Significance Level
K‐S Test Statistic       0.238 Kolmogorov‐Smirnov Gamma GOF Test

Gamma GOF Test
A‐D Test Statistic       0.483 Anderson‐Darling Gamma GOF Test

   95% UPL (t) 260848 95% Percentile (z) 238349
   95% USL  262215 99% Percentile (z) 280397

Theta hat (MLE)  26437 Theta star (bias corrected MLE)  41237
nu hat (MLE)      82.83 nu star (bias corrected)      53.1

Gamma Statistics
k hat (MLE)       5.177 k star (bias corrected MLE)       3.319

5% K‐S Critical Value       0.295 Detected data appear Gamma Distributed at 5% Significance Level
Detected data appear Gamma Distributed at 5% Significance Level

   95% Hawkins Wixley (HW) Approx. Gamma UPL 303692 95% Percentile 279118
   95% WH Approx. Gamma UTL with   95% Coverage 442513 99% Percentile 368639

Background Statistics Assuming Gamma Distribution
   95% Wilson Hilferty (WH) Approx. Gamma UPL 296488 90% Percentile 237599

MLE Mean (bias corrected) 136863 MLE Sd (bias corrected)  75125

5% Shapiro Wilk Critical Value       0.818 Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.223 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.875 Shapiro Wilk Lognormal GOF Test

   95% HW Approx. Gamma UTL with   95% Coverage 468731
   95% WH USL 298883    95% HW USL 306319

   95% UPL (t) 332343 95% Percentile (z) 277852

Background Statistics assuming Lognormal Distribution
   95% UTL with   95% Coverage 592552 90% Percentile (z) 232449

5% Lilliefors Critical Value       0.283 Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level
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   95% USL 335978 99% Percentile (z) 388297

Approximate Sample Size needed to achieve specified CC      59
   95% Percentile Bootstrap UTL with   95% Coverage 223000    95% BCA Bootstrap UTL with   95% Coverage 223000

Order of Statistic, r       8    95% UTL with   95% Coverage 223000
Approx, f used to compute achieved CC       0.421 proximate Actual Confidence Coefficient achieved by UTL       0.337

Nonparametric Distribution Free Background Statistics
Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.
Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.
The use of USL tends to provide a balance between false positives and false negatives provided the data

95% Chebyshev UPL 422119 99% Percentile 222020
   95% USL 223000

   95% UPL 223000 90% Percentile 213200
90% Chebyshev UPL 333190 95% Percentile 218100

Second Largest       7.9 Median       5.7
Maximum       9.6 Third Quartile       7.6

Total Number of Observations       8 Number of Distinct Observations       8
Minimum       4.3 First Quartile       5.275

represents a background data set and when many onsite observations need to be compared with the BTV.

Chromium

General Statistics

Critical Values for Background Threshold Values (BTVs)
Tolerance Factor K (For UTL)       3.187 d2max (for USL)       2.032

Mean of logged Data       1.825 SD of logged Data       0.265

Mean       6.4 SD       1.766
Coefficient of Variation       0.276 Skewness       0.841

Background Statistics Assuming Normal Distribution
   95% UTL with   95% Coverage      12.03 90% Percentile (z)       8.663

5% Lilliefors Critical Value       0.283 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.236 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.915 Shapiro Wilk GOF Test

5% A‐D Critical Value       0.716 Detected data appear Gamma Distributed at 5% Significance Level
K‐S Test Statistic       0.219 Kolmogorov‐Smirnov Gamma GOF Test

Gamma GOF Test
A‐D Test Statistic       0.355 Anderson‐Darling Gamma GOF Test

   95% UPL (t)       9.948 95% Percentile (z)       9.304
   95% USL        9.987 99% Percentile (z)      10.51
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Theta hat (MLE)       0.399 Theta star (bias corrected MLE)       0.634
nu hat (MLE)    256.4 nu star (bias corrected)    161.6

Gamma Statistics
k hat (MLE)      16.03 k star (bias corrected MLE)      10.1

5% K‐S Critical Value       0.294 Detected data appear Gamma Distributed at 5% Significance Level
Detected data appear Gamma Distributed at 5% Significance Level

   95% Hawkins Wixley (HW) Approx. Gamma UPL      10.36 95% Percentile      10.03
   95% WH Approx. Gamma UTL with   95% Coverage      13.32 99% Percentile      11.99

Background Statistics Assuming Gamma Distribution
   95% Wilson Hilferty (WH) Approx. Gamma UPL      10.3 90% Percentile       9.078

MLE Mean (bias corrected)       6.4 MLE Sd (bias corrected)       2.014

5% Lilliefors Critical Value       0.283 Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.2 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.947 Shapiro Wilk Lognormal GOF Test

   95% HW Approx. Gamma UTL with   95% Coverage      13.56
   95% WH USL      10.35    95% HW USL      10.41

Nonparametric Distribution Free Background Statistics
Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

   95% UPL (t)      10.57 95% Percentile (z)       9.593
   95% USL      10.63 99% Percentile (z)      11.49

Background Statistics assuming Lognormal Distribution
   95% UTL with   95% Coverage      14.44 90% Percentile (z)       8.712

   95% UPL       9.6 90% Percentile       8.41
90% Chebyshev UPL      12.02 95% Percentile       9.005

Approximate Sample Size needed to achieve specified CC      59
   95% Percentile Bootstrap UTL with   95% Coverage       9.6    95% BCA Bootstrap UTL with   95% Coverage       9.6

Order of Statistic, r       8    95% UTL with   95% Coverage       9.6
Approx, f used to compute achieved CC       0.421 proximate Actual Confidence Coefficient achieved by UTL       0.337

represents a background data set and when many onsite observations need to be compared with the BTV.

Chromium (hexavalent)

General Statistics

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.
Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.
The use of USL tends to provide a balance between false positives and false negatives provided the data

95% Chebyshev UPL      14.56 99% Percentile       9.481
   95% USL       9.6

Total Number of Observations       8 Number of Missing Observations       0

BTV OUTPUT SEAGRASS
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Minimum Detect     N/A     Minimum Non‐Detect       0.49
Maximum Detect     N/A     Maximum Non‐Detect       0.6

Number of Detects       0 Number of Non‐Detects       8
Number of Distinct Detects       0 Number of Distinct Non‐Detects       7

Number of Distinct Observations       7

Warning: All observations are Non‐Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Chromium (hexavalent) was not processed!

Mean of Detected Logged Data     N/A     SD of Detected Logged Data     N/A    

Variance Detected     N/A     Percent Non‐Detects    100%
Mean Detected     N/A     SD Detected     N/A    

Second Largest       1.9 Median       1.45
Maximum       3.1 Third Quartile       1.75

Total Number of Observations       8 Number of Distinct Observations       8
Minimum       0.43 First Quartile       1.06

Cobalt

General Statistics

Critical Values for Background Threshold Values (BTVs)
Tolerance Factor K (For UTL)       3.187 d2max (for USL)       2.032

Mean of logged Data       0.242 SD of logged Data       0.624

Mean       1.484 SD       0.823
Coefficient of Variation       0.555 Skewness       0.857

Background Statistics Assuming Normal Distribution
   95% UTL with   95% Coverage       4.107 90% Percentile (z)       2.539

5% Lilliefors Critical Value       0.283 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.182 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.936 Shapiro Wilk GOF Test

5% A‐D Critical Value       0.72 Detected data appear Gamma Distributed at 5% Significance Level
K‐S Test Statistic       0.172 Kolmogorov‐Smirnov Gamma GOF Test

Gamma GOF Test
A‐D Test Statistic       0.26 Anderson‐Darling Gamma GOF Test

   95% UPL (t)       3.138 95% Percentile (z)       2.838
   95% USL        3.156 99% Percentile (z)       3.399

Gamma Statistics
k hat (MLE)       3.44 k star (bias corrected MLE)       2.233

5% K‐S Critical Value       0.296 Detected data appear Gamma Distributed at 5% Significance Level
Detected data appear Gamma Distributed at 5% Significance Level

BTV OUTPUT SEAGRASS
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Theta hat (MLE)       0.431 Theta star (bias corrected MLE)       0.664
nu hat (MLE)      55.04 nu star (bias corrected)      35.73

   95% Hawkins Wixley (HW) Approx. Gamma UPL       3.821 95% Percentile       3.4
   95% WH Approx. Gamma UTL with   95% Coverage       5.852 99% Percentile       4.695

Background Statistics Assuming Gamma Distribution
   95% Wilson Hilferty (WH) Approx. Gamma UPL       3.682 90% Percentile       2.812

MLE Mean (bias corrected)       1.484 MLE Sd (bias corrected)       0.993

5% Shapiro Wilk Critical Value       0.818 Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.212 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.944 Shapiro Wilk Lognormal GOF Test

   95% HW Approx. Gamma UTL with   95% Coverage       6.364
   95% WH USL       3.717    95% HW USL       3.86

   95% UPL (t)       4.465 95% Percentile (z)       3.557
   95% USL       4.528 99% Percentile (z)       5.442

Background Statistics assuming Lognormal Distribution
   95% UTL with   95% Coverage       9.311 90% Percentile (z)       2.835

5% Lilliefors Critical Value       0.283 Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

Approximate Sample Size needed to achieve specified CC      59
   95% Percentile Bootstrap UTL with   95% Coverage       3.1    95% BCA Bootstrap UTL with   95% Coverage       3.1

Order of Statistic, r       8    95% UTL with   95% Coverage       3.1
Approx, f used to compute achieved CC       0.421 proximate Actual Confidence Coefficient achieved by UTL       0.337

Nonparametric Distribution Free Background Statistics
Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.
Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.
The use of USL tends to provide a balance between false positives and false negatives provided the data

95% Chebyshev UPL       5.289 99% Percentile       3.016
   95% USL       3.1

   95% UPL       3.1 90% Percentile       2.26
90% Chebyshev UPL       4.103 95% Percentile       2.68

Second Largest       8.2 Median       4.85
Maximum       8.3 Third Quartile       6.775

Total Number of Observations       8 Number of Distinct Observations       7
Minimum       3.4 First Quartile       4.1

represents a background data set and when many onsite observations need to be compared with the BTV.

Copper

General Statistics

Mean       5.513 SD       1.91
Coefficient of Variation       0.347 Skewness       0.675

BTV OUTPUT SEAGRASS
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Critical Values for Background Threshold Values (BTVs)
Tolerance Factor K (For UTL)       3.187 d2max (for USL)       2.032

Mean of logged Data       1.656 SD of logged Data       0.337

Background Statistics Assuming Normal Distribution
   95% UTL with   95% Coverage      11.6 90% Percentile (z)       7.961

5% Lilliefors Critical Value       0.283 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.237 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.868 Shapiro Wilk GOF Test

5% A‐D Critical Value       0.715 Detected data appear Gamma Distributed at 5% Significance Level
K‐S Test Statistic       0.242 Kolmogorov‐Smirnov Gamma GOF Test

Gamma GOF Test
A‐D Test Statistic       0.459 Anderson‐Darling Gamma GOF Test

   95% UPL (t)       9.352 95% Percentile (z)       8.655
   95% USL        9.394 99% Percentile (z)       9.957

Theta hat (MLE)       0.548 Theta star (bias corrected MLE)       0.866
nu hat (MLE)    160.9 nu star (bias corrected)    101.9

Gamma Statistics
k hat (MLE)      10.05 k star (bias corrected MLE)       6.367

5% K‐S Critical Value       0.294 Detected data appear Gamma Distributed at 5% Significance Level
Detected data appear Gamma Distributed at 5% Significance Level

   95% Hawkins Wixley (HW) Approx. Gamma UPL       9.977 95% Percentile       9.527
   95% WH Approx. Gamma UTL with   95% Coverage      13.48 99% Percentile      11.82

Background Statistics Assuming Gamma Distribution
   95% Wilson Hilferty (WH) Approx. Gamma UPL       9.884 90% Percentile       8.432

MLE Mean (bias corrected)       5.513 MLE Sd (bias corrected)       2.185

5% Shapiro Wilk Critical Value       0.818 Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.222 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.904 Shapiro Wilk Lognormal GOF Test

   95% HW Approx. Gamma UTL with   95% Coverage      13.85
   95% WH USL       9.945    95% HW USL      10.04

   95% UPL (t)      10.31 95% Percentile (z)       9.118
   95% USL      10.39 99% Percentile (z)      11.47

Background Statistics assuming Lognormal Distribution
   95% UTL with   95% Coverage      15.32 90% Percentile (z)       8.068

5% Lilliefors Critical Value       0.283 Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

Nonparametric Distribution Free Background Statistics
Data appear Normal at 5% Significance Level

BTV OUTPUT SEAGRASS
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Approximate Sample Size needed to achieve specified CC      59
   95% Percentile Bootstrap UTL with   95% Coverage       8.3    95% BCA Bootstrap UTL with   95% Coverage       8.3

Order of Statistic, r       8    95% UTL with   95% Coverage       8.3
Approx, f used to compute achieved CC       0.421 proximate Actual Confidence Coefficient achieved by UTL       0.337

Nonparametric Upper Limits for Background Threshold Values

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.
Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.
The use of USL tends to provide a balance between false positives and false negatives provided the data

95% Chebyshev UPL      14.35 99% Percentile       8.293
   95% USL       8.3

   95% UPL       8.3 90% Percentile       8.23
90% Chebyshev UPL      11.59 95% Percentile       8.265

Second Largest  26600 Median  10750
Maximum  31400 Third Quartile  17900

Total Number of Observations       8 Number of Distinct Observations       8
Minimum   4060 First Quartile   5578

represents a background data set and when many onsite observations need to be compared with the BTV.

Iron

General Statistics

Critical Values for Background Threshold Values (BTVs)
Tolerance Factor K (For UTL)       3.187 d2max (for USL)       2.032

Mean of logged Data       9.277 SD of logged Data       0.756

Mean  13674 SD  10219
Coefficient of Variation       0.747 Skewness       1.008

Background Statistics Assuming Normal Distribution
   95% UTL with   95% Coverage  46242 90% Percentile (z)  26770

5% Lilliefors Critical Value       0.283 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.202 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.86 Shapiro Wilk GOF Test

5% A‐D Critical Value       0.724 Detected data appear Gamma Distributed at 5% Significance Level
K‐S Test Statistic       0.186 Kolmogorov‐Smirnov Gamma GOF Test

Gamma GOF Test
A‐D Test Statistic       0.321 Anderson‐Darling Gamma GOF Test

   95% UPL (t)  34209 95% Percentile (z)  30483
   95% USL   34436 99% Percentile (z)  37447

Gamma Statistics

5% K‐S Critical Value       0.297 Detected data appear Gamma Distributed at 5% Significance Level
Detected data appear Gamma Distributed at 5% Significance Level

BTV OUTPUT SEAGRASS
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Theta hat (MLE)   6266 Theta star (bias corrected MLE)   9448
nu hat (MLE)      34.92 nu star (bias corrected)      23.16

k hat (MLE)       2.182 k star (bias corrected MLE)       1.447

   95% Hawkins Wixley (HW) Approx. Gamma UPL  41738 95% Percentile  36049
   95% WH Approx. Gamma UTL with   95% Coverage  69262 99% Percentile  52584

Background Statistics Assuming Gamma Distribution
   95% Wilson Hilferty (WH) Approx. Gamma UPL  40226 90% Percentile  28743

MLE Mean (bias corrected)  13674 MLE Sd (bias corrected)  11366

5% Lilliefors Critical Value       0.283 Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.17 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.94 Shapiro Wilk Lognormal GOF Test

   95% HW Approx. Gamma UTL with   95% Coverage  76231
   95% WH USL  40679    95% HW USL  42251

Nonparametric Distribution Free Background Statistics
Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

   95% UPL (t)  48798 95% Percentile (z)  37045
   95% USL  49622 99% Percentile (z)  61999

Background Statistics assuming Lognormal Distribution
   95% UTL with   95% Coverage 118803 90% Percentile (z)  28152

   95% UPL  31400 90% Percentile  28040
90% Chebyshev UPL  46191 95% Percentile  29720

Approximate Sample Size needed to achieve specified CC      59
   95% Percentile Bootstrap UTL with   95% Coverage  31400    95% BCA Bootstrap UTL with   95% Coverage  31400

Order of Statistic, r       8    95% UTL with   95% Coverage  31400
Approx, f used to compute achieved CC       0.421 proximate Actual Confidence Coefficient achieved by UTL       0.337

represents a background data set and when many onsite observations need to be compared with the BTV.

Lead

General Statistics

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.
Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.
The use of USL tends to provide a balance between false positives and false negatives provided the data

95% Chebyshev UPL  60920 99% Percentile  31064
   95% USL  31400

Minimum Detect     N/A     Minimum Non‐Detect       0.99

Number of Detects       0 Number of Non‐Detects       8
Number of Distinct Detects       0 Number of Distinct Non‐Detects       4

Total Number of Observations       8 Number of Missing Observations       0
Number of Distinct Observations       4

BTV OUTPUT SEAGRASS
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Maximum Detect     N/A     Maximum Non‐Detect       1.2

Warning: All observations are Non‐Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Lead was not processed!

Mean of Detected Logged Data     N/A     SD of Detected Logged Data     N/A    

Variance Detected     N/A     Percent Non‐Detects    100%
Mean Detected     N/A     SD Detected     N/A    

Second Largest  11000 Median   8365
Maximum  11900 Third Quartile  10055

Total Number of Observations       8 Number of Distinct Observations       8
Minimum   4400 First Quartile   4775

Magnesium

General Statistics

Critical Values for Background Threshold Values (BTVs)
Tolerance Factor K (For UTL)       3.187 d2max (for USL)       2.032

Mean of logged Data       8.905 SD of logged Data       0.409

Mean   7899 SD   2983
Coefficient of Variation       0.378 Skewness    ‐0.0526

Background Statistics Assuming Normal Distribution
   95% UTL with   95% Coverage  17407 90% Percentile (z)  11722

5% Lilliefors Critical Value       0.283 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.222 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.894 Shapiro Wilk GOF Test

5% A‐D Critical Value       0.717 Detected data appear Gamma Distributed at 5% Significance Level
K‐S Test Statistic       0.239 Kolmogorov‐Smirnov Gamma GOF Test

Gamma GOF Test
A‐D Test Statistic       0.52 Anderson‐Darling Gamma GOF Test

   95% UPL (t)  13894 95% Percentile (z)  12806
   95% USL   13960 99% Percentile (z)  14839

Theta hat (MLE)   1074 Theta star (bias corrected MLE)   1688
nu hat (MLE)    117.6 nu star (bias corrected)      74.86

Gamma Statistics
k hat (MLE)       7.353 k star (bias corrected MLE)       4.679

5% K‐S Critical Value       0.295 Detected data appear Gamma Distributed at 5% Significance Level
Detected data appear Gamma Distributed at 5% Significance Level

MLE Mean (bias corrected)   7899 MLE Sd (bias corrected)   3652

BTV OUTPUT SEAGRASS
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   95% Hawkins Wixley (HW) Approx. Gamma UPL  15692 95% Percentile  14702
   95% WH Approx. Gamma UTL with   95% Coverage  21882 99% Percentile  18757

Background Statistics Assuming Gamma Distribution
   95% Wilson Hilferty (WH) Approx. Gamma UPL  15408 90% Percentile  12790

5% Shapiro Wilk Critical Value       0.818 Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.223 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.863 Shapiro Wilk Lognormal GOF Test

   95% HW Approx. Gamma UTL with   95% Coverage  22867
   95% WH USL  15516    95% HW USL  15809

   95% UPL (t)  16767 95% Percentile (z)  14443
   95% USL  16919 99% Percentile (z)  19087

Background Statistics assuming Lognormal Distribution
   95% UTL with   95% Coverage  27145 90% Percentile (z)  12448

5% Lilliefors Critical Value       0.283 Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

Approximate Sample Size needed to achieve specified CC      59
   95% Percentile Bootstrap UTL with   95% Coverage  11900    95% BCA Bootstrap UTL with   95% Coverage  11900

Order of Statistic, r       8    95% UTL with   95% Coverage  11900
Approx, f used to compute achieved CC       0.421 proximate Actual Confidence Coefficient achieved by UTL       0.337

Nonparametric Distribution Free Background Statistics
Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.
Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.
The use of USL tends to provide a balance between false positives and false negatives provided the data

95% Chebyshev UPL  21692 99% Percentile  11837
   95% USL  11900

   95% UPL  11900 90% Percentile  11270
90% Chebyshev UPL  17392 95% Percentile  11585

Second Largest      95.5 Median      73.8
Maximum    114 Third Quartile      91.23

Total Number of Observations       8 Number of Distinct Observations       8
Minimum      50.6 First Quartile      63.6

represents a background data set and when many onsite observations need to be compared with the BTV.

Manganese

General Statistics

Critical Values for Background Threshold Values (BTVs)
Tolerance Factor K (For UTL)       3.187 d2max (for USL)       2.032

Mean of logged Data       4.317 SD of logged Data       0.275

Mean      77.49 SD      21.36
Coefficient of Variation       0.276 Skewness       0.495

BTV OUTPUT SEAGRASS
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Background Statistics Assuming Normal Distribution
   95% UTL with   95% Coverage    145.6 90% Percentile (z)    104.9

5% Lilliefors Critical Value       0.283 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.165 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.964 Shapiro Wilk GOF Test

5% A‐D Critical Value       0.716 Detected data appear Gamma Distributed at 5% Significance Level
K‐S Test Statistic       0.152 Kolmogorov‐Smirnov Gamma GOF Test

Gamma GOF Test
A‐D Test Statistic       0.174 Anderson‐Darling Gamma GOF Test

   95% UPL (t)    120.4 95% Percentile (z)    112.6
   95% USL     120.9 99% Percentile (z)    127.2

Theta hat (MLE)       5.07 Theta star (bias corrected MLE)       8.043
nu hat (MLE)    244.5 nu star (bias corrected)    154.2

Gamma Statistics
k hat (MLE)      15.28 k star (bias corrected MLE)       9.635

5% K‐S Critical Value       0.294 Detected data appear Gamma Distributed at 5% Significance Level
Detected data appear Gamma Distributed at 5% Significance Level

   95% Hawkins Wixley (HW) Approx. Gamma UPL    127 95% Percentile    122.6
   95% WH Approx. Gamma UTL with   95% Coverage    163.8 99% Percentile    147

Background Statistics Assuming Gamma Distribution
   95% Wilson Hilferty (WH) Approx. Gamma UPL    126 90% Percentile    110.7

MLE Mean (bias corrected)      77.49 MLE Sd (bias corrected)      24.96

5% Lilliefors Critical Value       0.283 Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.13 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.978 Shapiro Wilk Lognormal GOF Test

   95% HW Approx. Gamma UTL with   95% Coverage    167.2
   95% WH USL    126.7    95% HW USL    127.7

Nonparametric Distribution Free Background Statistics
Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

   95% UPL (t)    130.3 95% Percentile (z)    117.9
   95% USL    131.1 99% Percentile (z)    142.2

Background Statistics assuming Lognormal Distribution
   95% UTL with   95% Coverage    180.2 90% Percentile (z)    106.7

Order of Statistic, r       8    95% UTL with   95% Coverage    114
Approx, f used to compute achieved CC       0.421 proximate Actual Confidence Coefficient achieved by UTL       0.337

BTV OUTPUT SEAGRASS
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   95% UPL    114 90% Percentile    101.1
90% Chebyshev UPL    145.5 95% Percentile    107.5

Approximate Sample Size needed to achieve specified CC      59
   95% Percentile Bootstrap UTL with   95% Coverage    114    95% BCA Bootstrap UTL with   95% Coverage    114

represents a background data set and when many onsite observations need to be compared with the BTV.

Nickel

General Statistics

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.
Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.
The use of USL tends to provide a balance between false positives and false negatives provided the data

95% Chebyshev UPL    176.3 99% Percentile    112.7
   95% USL    114

Minimum Detect     N/A     Minimum Non‐Detect       0.83
Maximum Detect     N/A     Maximum Non‐Detect       2

Number of Detects       0 Number of Non‐Detects       8
Number of Distinct Detects       0 Number of Distinct Non‐Detects       8

Total Number of Observations       8 Number of Missing Observations       0
Number of Distinct Observations       8

Warning: All observations are Non‐Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Nickel was not processed!

Mean of Detected Logged Data     N/A     SD of Detected Logged Data     N/A    

Variance Detected     N/A     Percent Non‐Detects    100%
Mean Detected     N/A     SD Detected     N/A    

Second Largest    925 Median    488.5
Maximum   1040 Third Quartile    633.3

Total Number of Observations       8 Number of Distinct Observations       8
Minimum    361 First Quartile    442.3

Potassium

General Statistics

Critical Values for Background Threshold Values (BTVs)
Tolerance Factor K (For UTL)       3.187 d2max (for USL)       2.032

Mean of logged Data       6.31 SD of logged Data       0.377

Mean    588.8 SD    250.5
Coefficient of Variation       0.426 Skewness       1.313

5% Shapiro Wilk Critical Value       0.818 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.333 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.785 Shapiro Wilk GOF Test

BTV OUTPUT SEAGRASS
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Background Statistics Assuming Normal Distribution
   95% UTL with   95% Coverage   1387 90% Percentile (z)    909.8

5% Lilliefors Critical Value       0.283 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

5% A‐D Critical Value       0.717 Data Not Gamma Distributed at 5% Significance Level
K‐S Test Statistic       0.302 Kolmogorov‐Smirnov Gamma GOF Test

Gamma GOF Test
A‐D Test Statistic       0.741 Anderson‐Darling Gamma GOF Test

   95% UPL (t)   1092 95% Percentile (z)   1001
   95% USL    1098 99% Percentile (z)   1172

Theta hat (MLE)      77.87 Theta star (bias corrected MLE)    122.4
nu hat (MLE)    121 nu star (bias corrected)      76.94

Gamma Statistics
k hat (MLE)       7.561 k star (bias corrected MLE)       4.809

5% K‐S Critical Value       0.295 Data Not Gamma Distributed at 5% Significance Level
Data Not Gamma Distributed at 5% Significance Level

   95% Hawkins Wixley (HW) Approx. Gamma UPL   1145 95% Percentile   1088
   95% WH Approx. Gamma UTL with   95% Coverage   1609 99% Percentile   1385

Background Statistics Assuming Gamma Distribution
   95% Wilson Hilferty (WH) Approx. Gamma UPL   1137 90% Percentile    948.3

MLE Mean (bias corrected)    588.8 MLE Sd (bias corrected)    268.5

5% Lilliefors Critical Value       0.283 Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.278 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.856 Shapiro Wilk Lognormal GOF Test

   95% HW Approx. Gamma UTL with   95% Coverage   1653
   95% WH USL   1145    95% HW USL   1154

Nonparametric Distribution Free Background Statistics
Data appear Lognormal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

   95% UPL (t)   1174 95% Percentile (z)   1023
   95% USL   1184 99% Percentile (z)   1323

Background Statistics assuming Lognormal Distribution
   95% UTL with   95% Coverage   1831 90% Percentile (z)    892.3

   95% UPL   1040 90% Percentile    959.5
90% Chebyshev UPL   1386 95% Percentile    999.8

Approximate Sample Size needed to achieve specified CC      59
   95% Percentile Bootstrap UTL with   95% Coverage   1040    95% BCA Bootstrap UTL with   95% Coverage   1040

Order of Statistic, r       8    95% UTL with   95% Coverage   1040
Approx, f used to compute achieved CC       0.421 proximate Actual Confidence Coefficient achieved by UTL       0.337

95% Chebyshev UPL   1747 99% Percentile   1032

BTV OUTPUT SEAGRASS
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represents a background data set and when many onsite observations need to be compared with the BTV.

Selenium

General Statistics

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.
Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.
The use of USL tends to provide a balance between false positives and false negatives provided the data

   95% USL   1040

Minimum Detect     N/A     Minimum Non‐Detect       0.12
Maximum Detect     N/A     Maximum Non‐Detect       0.15

Number of Detects       0 Number of Non‐Detects       8
Number of Distinct Detects       0 Number of Distinct Non‐Detects       4

Total Number of Observations       8 Number of Missing Observations       0
Number of Distinct Observations       4

Warning: All observations are Non‐Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Selenium was not processed!

Mean of Detected Logged Data     N/A     SD of Detected Logged Data     N/A    

Variance Detected     N/A     Percent Non‐Detects    100%
Mean Detected     N/A     SD Detected     N/A    

Number of Detects       7 Number of Non‐Detects       1
Number of Distinct Detects       6 Number of Distinct Non‐Detects       1

Total Number of Observations       8 Number of Missing Observations       0
Number of Distinct Observations       7

Silver

General Statistics

Mean of Detected Logged Data     ‐2.783 SD of Detected Logged Data       0.466

Variance Detected 6.1067E‐4 Percent Non‐Detects      12.5%
Mean Detected      0.067 SD Detected      0.0247

Minimum Detect      0.03 Minimum Non‐Detect      0.07
Maximum Detect      0.088 Maximum Non‐Detect      0.07

5% Lilliefors Critical Value       0.304 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.803 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.326 Lilliefors GOF Test

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.764 Shapiro Wilk GOF Test

Critical Values for Background Threshold Values (BTVs)
Tolerance Factor K (For UTL)       3.187 d2max (for USL)       2.032

BTV OUTPUT SEAGRASS
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99% KM Percentile (z)       0.119 95% KM USL       0.112

95% UTL95% Coverage       0.14 95% KM UPL (t)       0.112
90% KM Percentile (z)      0.0939 95% KM Percentile (z)       0.103

Kaplan Meier (KM) Background Statistics Assuming Normal Distribution
KM Mean      0.0626 KM SD      0.0244

99% Percentile (z)       0.122 95% USL       0.115
DL/2 is not a recommended method. DL/2 provided for comparisons and historical reasons

95% UTL95% Coverage       0.144 95% UPL (t)       0.114
90% Percentile (z)      0.0957 95% Percentile (z)       0.105

DL/2 Substitution Background Statistics Assuming Normal Distribution
Mean      0.063 SD      0.0255

Gamma Statistics on Detected Data Only
k hat (MLE)       6.407 k star (bias corrected MLE)       3.756

5% K‐S Critical Value       0.313 Data Not Gamma Distributed at 5% Significance Level
Data Not Gamma Distributed at 5% Significance Level

5% A‐D Critical Value       0.709 Data Not Gamma Distributed at 5% Significance Level
K‐S Test Statistic       0.365 Kolmogorov‐Smirnov GOF

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic       1.02 Anderson‐Darling GOF Test

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20)
For such situations, GROS method may yield incorrect values of UCLs and BTVs

MLE Mean (bias corrected)      0.067
MLE Sd (bias corrected)      0.0346 95% Percentile of Chisquare (2kstar)      14.81

Theta hat (MLE)      0.0105 Theta star (bias corrected MLE)      0.0178
nu hat (MLE)      89.69 nu star (bias corrected)      52.59

k hat (MLE)       6.278 k star (bias corrected MLE)       4.007
Theta hat (MLE)      0.0102 Theta star (bias corrected MLE)      0.0159

Maximum      0.088 Median      0.0765
SD      0.0247 CV       0.387

This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.03 Mean      0.0637

The following statistics are computed using Gamma ROS Statistics on Imputed Data
Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods

     WH     HW      WH     HW

95% Percentile of Chisquare (2kstar)      15.53 90% Percentile       0.106
95% Percentile       0.124 99% Percentile        0.16

nu hat (MLE)    100.5 nu star (bias corrected)      64.11
MLE Mean (bias corrected)      0.0637 MLE Sd (bias corrected)      0.0318

Estimates of Gamma Parameters using KM Estimates
Mean (KM)      0.0626 SD (KM)      0.0244

      0.134
95% Gamma USL       0.131       0.135

95% Approx. Gamma UTL with 95% Coverage       0.189       0.2 95% Approx. Gamma UPL       0.13

Variance (KM) 5.9612E‐4 SE of Mean (KM)     0.00933

BTV OUTPUT SEAGRASS
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80% gamma percentile (KM)      0.0858 90% gamma percentile (KM)       0.104
95% gamma percentile (KM)       0.12 99% gamma percentile (KM)       0.155

nu hat (KM)    105.1 nu star (KM)      66.99
theta hat (KM)     0.00953 theta star (KM)      0.0149

k hat (KM)       6.566 k star (KM)       4.187

      0.131
95% KM Gamma Percentile       0.113       0.115 95% Gamma USL       0.129       0.132

95% Approx. Gamma UTL with 95% Coverage       0.186       0.197 95% Approx. Gamma UPL       0.128

The following statistics are computed using gamma distribution and KM estimates
Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods

     WH     HW      WH     HW

Background Lognormal ROS Statistics Assuming Lognormal Distribution Using Imputed Non‐Detects
Mean in Original Scale      0.0632 Mean in Log Scale     ‐2.848

5% Lilliefors Critical Value       0.304 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.803 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.364 Lilliefors GOF Test

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.722 Shapiro Wilk GOF Test

99% Percentile (z)       0.172 95% USL       0.15

95% Bootstrap (%) UTL95% Coverage      0.088 95% UPL (t)       0.149
90% Percentile (z)       0.106 95% Percentile (z)       0.125

SD in Original Scale      0.0252 SD in Log Scale       0.468
95% UTL95% Coverage       0.258 95% BCA UTL95% Coverage      0.088

Background DL/2 Statistics Assuming Lognormal Distribution
Mean in Original Scale      0.063 Mean in Log Scale     ‐2.854

KM SD of Logged Data       0.462 95% KM UPL (Lognormal)       0.144
95% KM Percentile Lognormal (z)       0.121 95% KM USL (Lognormal)       0.145

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean of Logged Data     ‐2.868 95% KM UTL (Lognormal)95% Coverage       0.248

DL/2 is not a Recommended Method. DL/2 provided for comparisons and historical reasons.

Nonparametric Distribution Free Background Statistics
Data do not follow a Discernible Distribution (0.05)

90% Percentile (z)       0.106 95% Percentile (z)       0.126
99% Percentile (z)       0.174 95% USL       0.152

SD in Original Scale      0.0255 SD in Log Scale       0.476
95% UTL95% Coverage       0.263 95% UPL (t)       0.15

95% USL      0.088 95% KM Chebyshev UPL       0.175

Approx, f used to compute achieved CC       0.421 proximate Actual Confidence Coefficient achieved by UTL       0.337
Approximate Sample Size needed to achieve specified CC      59 95% UPL      0.088

Nonparametric Upper Limits for BTVs(no distinction made between detects and nondetects)
Order of Statistic, r       8 95% UTL with95% Coverage      0.088

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.
Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

BTV OUTPUT SEAGRASS

J-60 NG0320171158TPA



Minimum   2910 First Quartile   3618
Second Largest   5780 Median   4680

Sodium

General Statistics
Total Number of Observations       8 Number of Distinct Observations       8

and consists of observations collected from clean unimpacted locations.
The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

Critical Values for Background Threshold Values (BTVs)
Tolerance Factor K (For UTL)       3.187 d2max (for USL)       2.032

Coefficient of Variation       0.326 Skewness       0.828
Mean of logged Data       8.429 SD of logged Data       0.319

Maximum   7760 Third Quartile   5525
Mean   4790 SD   1563

Background Statistics Assuming Normal Distribution
   95% UTL with   95% Coverage   9771 90% Percentile (z)   6793

5% Lilliefors Critical Value       0.283 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.138 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.949 Shapiro Wilk GOF Test

5% A‐D Critical Value       0.715 Detected data appear Gamma Distributed at 5% Significance Level
K‐S Test Statistic       0.142 Kolmogorov‐Smirnov Gamma GOF Test

Gamma GOF Test
A‐D Test Statistic       0.17 Anderson‐Darling Gamma GOF Test

   95% UPL (t)   7931 95% Percentile (z)   7361
   95% USL    7966 99% Percentile (z)   8426

Theta hat (MLE)    424.5 Theta star (bias corrected MLE)    671.3
nu hat (MLE)    180.5 nu star (bias corrected)    114.2

Gamma Statistics
k hat (MLE)      11.28 k star (bias corrected MLE)       7.136

5% K‐S Critical Value       0.294 Detected data appear Gamma Distributed at 5% Significance Level
Detected data appear Gamma Distributed at 5% Significance Level

   95% Hawkins Wixley (HW) Approx. Gamma UPL   8422 95% Percentile   8069
   95% WH Approx. Gamma UTL with   95% Coverage  11226 99% Percentile   9912

Background Statistics Assuming Gamma Distribution
   95% Wilson Hilferty (WH) Approx. Gamma UPL   8346 90% Percentile   7183

MLE Mean (bias corrected)   4790 MLE Sd (bias corrected)   1793

Lognormal GOF Test

   95% HW Approx. Gamma UTL with   95% Coverage  11516
   95% WH USL   8395    95% HW USL   8474

BTV OUTPUT SEAGRASS
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5% Shapiro Wilk Critical Value       0.818 Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.123 Lilliefors Lognormal GOF Test

Shapiro Wilk Test Statistic       0.983 Shapiro Wilk Lognormal GOF Test

   95% UPL (t)   8697 95% Percentile (z)   7742
   95% USL   8759 99% Percentile (z)   9623

Background Statistics assuming Lognormal Distribution
   95% UTL with   95% Coverage  12665 90% Percentile (z)   6894

5% Lilliefors Critical Value       0.283 Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

Approximate Sample Size needed to achieve specified CC      59
   95% Percentile Bootstrap UTL with   95% Coverage   7760    95% BCA Bootstrap UTL with   95% Coverage   7760

Order of Statistic, r       8    95% UTL with   95% Coverage   7760
Approx, f used to compute achieved CC       0.421 proximate Actual Confidence Coefficient achieved by UTL       0.337

Nonparametric Distribution Free Background Statistics
Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.
Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.
The use of USL tends to provide a balance between false positives and false negatives provided the data

95% Chebyshev UPL  12016 99% Percentile   7621
   95% USL   7760

   95% UPL   7760 90% Percentile   6374
90% Chebyshev UPL   9764 95% Percentile   7067

Number of Detects       4 Number of Non‐Detects       4
Number of Distinct Detects       4 Number of Distinct Non‐Detects       2

Total Number of Observations       8 Number of Missing Observations       0
Number of Distinct Observations       6

represents a background data set and when many onsite observations need to be compared with the BTV.

Thallium

General Statistics

Mean of Detected Logged Data     ‐3.349 SD of Detected Logged Data       0.101

Variance Detected 1.2250E‐5 Percent Non‐Detects      50%
Mean Detected      0.0353 SD Detected     0.0035

Minimum Detect      0.031 Minimum Non‐Detect      0.06
Maximum Detect      0.039 Maximum Non‐Detect      0.07

5% Lilliefors Critical Value       0.375 Detected Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.748 Detected Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.191 Lilliefors GOF Test

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic       0.98 Shapiro Wilk GOF Test

Critical Values for Background Threshold Values (BTVs)
Tolerance Factor K (For UTL)       3.187 d2max (for USL)       2.032
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Detected Data appear Normal at 5% Significance Level

99% KM Percentile (z)      0.0423 95% KM USL      0.0414

95% UTL95% Coverage      0.0449 95% KM UPL (t)      0.0413
90% KM Percentile (z)      0.0391 95% KM Percentile (z)      0.0402

Kaplan Meier (KM) Background Statistics Assuming Normal Distribution
KM Mean      0.0353 KM SD     0.00303

99% Percentile (z)      0.0416 95% USL      0.0406
DL/2 is not a recommended method. DL/2 provided for comparisons and historical reasons

95% UTL95% Coverage      0.0444 95% UPL (t)      0.0405
90% Percentile (z)      0.0381 95% Percentile (z)      0.0393

DL/2 Substitution Background Statistics Assuming Normal Distribution
Mean      0.0339 SD     0.00331

Gamma Statistics on Detected Data Only
k hat (MLE)    133.2 k star (bias corrected MLE)      33.46

5% K‐S Critical Value       0.394 Detected data appear Gamma Distributed at 5% Significance Level
Detected data appear Gamma Distributed at 5% Significance Level

5% A‐D Critical Value       0.657 Detected data appear Gamma Distributed at 5% Significance Level
K‐S Test Statistic       0.223 Kolmogorov‐Smirnov GOF

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic       0.23 Anderson‐Darling GOF Test

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20)
For such situations, GROS method may yield incorrect values of UCLs and BTVs

MLE Mean (bias corrected)      0.0353
MLE Sd (bias corrected)     0.00609 95% Percentile of Chisquare (2kstar)      87.03

Theta hat (MLE) 2.6466E‐4 Theta star (bias corrected MLE)     0.00105
nu hat (MLE)   1066 nu star (bias corrected)    267.7

k hat (MLE)    181.5 k star (bias corrected MLE)    113.5
Theta hat (MLE) 1.9415E‐4 Theta star (bias corrected MLE) 3.1042E‐4

Maximum      0.039 Median      0.0355
SD     0.00278 CV      0.0789

This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.031 Mean      0.0352

The following statistics are computed using Gamma ROS Statistics on Imputed Data
Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods

     WH     HW      WH     HW

95% Percentile of Chisquare (2kstar)    263.2 90% Percentile      0.0395
95% Percentile      0.0408 99% Percentile       0.0434

nu hat (MLE)   2904 nu star (bias corrected)   1816
MLE Mean (bias corrected)      0.0352 MLE Sd (bias corrected)     0.00331

Estimates of Gamma Parameters using KM Estimates

     0.0411
95% Gamma USL      0.0412      0.0412

95% Approx. Gamma UTL with 95% Coverage      0.0448      0.045 95% Approx. Gamma UPL      0.0411

BTV OUTPUT SEAGRASS
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Mean (KM)      0.0353 SD (KM)     0.00303

80% gamma percentile (KM)      0.0384 90% gamma percentile (KM)      0.0402
95% gamma percentile (KM)      0.0418 99% gamma percentile (KM)      0.0448

nu hat (KM)   2164 nu star (KM)   1354
theta hat (KM) 2.6064E‐4 theta star (KM) 4.1661E‐4

Variance (KM) 9.1875E‐6 SE of Mean (KM)     0.00175
k hat (KM)    135.2 k star (KM)      84.61

     0.0417
95% KM Gamma Percentile      0.0404      0.0404 95% Gamma USL      0.0417      0.0418

95% Approx. Gamma UTL with 95% Coverage      0.0458      0.0459 95% Approx. Gamma UPL      0.0417

The following statistics are computed using gamma distribution and KM estimates
Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods

     WH     HW      WH     HW

Background Lognormal ROS Statistics Assuming Lognormal Distribution Using Imputed Non‐Detects
Mean in Original Scale      0.0352 Mean in Log Scale     ‐3.349

5% Lilliefors Critical Value       0.375 Detected Data appear Lognormal at 5% Significance Level
Detected Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.748 Detected Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.198 Lilliefors GOF Test

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic       0.975 Shapiro Wilk GOF Test

99% Percentile (z)      0.0423 95% USL      0.0413

95% Bootstrap (%) UTL95% Coverage      0.039 95% UPL (t)      0.0412
90% Percentile (z)      0.0389 95% Percentile (z)      0.04

SD in Original Scale     0.00279 SD in Log Scale      0.0799
95% UTL95% Coverage      0.0453 95% BCA UTL95% Coverage      0.039

Background DL/2 Statistics Assuming Lognormal Distribution
Mean in Original Scale      0.0339 Mean in Log Scale     ‐3.389

KM SD of Logged Data      0.0871 95% KM UPL (Lognormal)      0.0418
95% KM Percentile Lognormal (z)      0.0405 95% KM USL (Lognormal)      0.0419

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean of Logged Data     ‐3.349 95% KM UTL (Lognormal)95% Coverage      0.0463

DL/2 is not a Recommended Method. DL/2 provided for comparisons and historical reasons.

Nonparametric Distribution Free Background Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

90% Percentile (z)      0.0382 95% Percentile (z)      0.0396
99% Percentile (z)      0.0424 95% USL      0.0412

SD in Original Scale     0.00331 SD in Log Scale      0.0979
95% UTL95% Coverage      0.0461 95% UPL (t)      0.0411

95% USL      0.07 95% KM Chebyshev UPL      0.0493

Approx, f used to compute achieved CC       0.421 proximate Actual Confidence Coefficient achieved by UTL       0.337
Approximate Sample Size needed to achieve specified CC      59 95% UPL      0.07

Nonparametric Upper Limits for BTVs(no distinction made between detects and nondetects)
Order of Statistic, r       8 95% UTL with95% Coverage      0.07
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Minimum      18.7 First Quartile      21.5
Second Largest      89.8 Median      38.1

Vanadium

General Statistics
Total Number of Observations       8 Number of Distinct Observations       8

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.
Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.
The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

Critical Values for Background Threshold Values (BTVs)
Tolerance Factor K (For UTL)       3.187 d2max (for USL)       2.032

Coefficient of Variation       0.696 Skewness       1.101
Mean of logged Data       3.688 SD of logged Data       0.668

Maximum    110 Third Quartile      62.2
Mean      48.81 SD      33.99

Background Statistics Assuming Normal Distribution
   95% UTL with   95% Coverage    157.1 90% Percentile (z)      92.37

5% Lilliefors Critical Value       0.283 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.231 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.844 Shapiro Wilk GOF Test

5% A‐D Critical Value       0.722 Detected data appear Gamma Distributed at 5% Significance Level
K‐S Test Statistic       0.205 Kolmogorov‐Smirnov Gamma GOF Test

Gamma GOF Test
A‐D Test Statistic       0.412 Anderson‐Darling Gamma GOF Test

   95% UPL (t)    117.1 95% Percentile (z)    104.7
   95% USL     117.9 99% Percentile (z)    127.9

Theta hat (MLE)      18.4 Theta star (bias corrected MLE)      28.04
nu hat (MLE)      42.44 nu star (bias corrected)      27.86

Gamma Statistics
k hat (MLE)       2.652 k star (bias corrected MLE)       1.741

5% K‐S Critical Value       0.297 Detected data appear Gamma Distributed at 5% Significance Level
Detected data appear Gamma Distributed at 5% Significance Level

   95% Hawkins Wixley (HW) Approx. Gamma UPL    136.8 95% Percentile    121.1
   95% WH Approx. Gamma UTL with   95% Coverage    221.3 99% Percentile    172.4

Background Statistics Assuming Gamma Distribution
   95% Wilson Hilferty (WH) Approx. Gamma UPL    133.1 90% Percentile      98.11

MLE Mean (bias corrected)      48.81 MLE Sd (bias corrected)      36.99

   95% HW Approx. Gamma UTL with   95% Coverage    239.1
   95% WH USL    134.5    95% HW USL    138.3
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5% Shapiro Wilk Critical Value       0.818 Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.196 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.914 Shapiro Wilk Lognormal GOF Test

   95% UPL (t)    153 95% Percentile (z)    119.9
   95% USL    155.3 99% Percentile (z)    189.1

Background Statistics assuming Lognormal Distribution
   95% UTL with   95% Coverage    336.1 90% Percentile (z)      94.08

5% Lilliefors Critical Value       0.283 Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

Approximate Sample Size needed to achieve specified CC      59
   95% Percentile Bootstrap UTL with   95% Coverage    110    95% BCA Bootstrap UTL with   95% Coverage    110

Order of Statistic, r       8    95% UTL with   95% Coverage    110
Approx, f used to compute achieved CC       0.421 proximate Actual Confidence Coefficient achieved by UTL       0.337

Nonparametric Distribution Free Background Statistics
Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.
Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.
The use of USL tends to provide a balance between false positives and false negatives provided the data

95% Chebyshev UPL    205.9 99% Percentile    108.6
   95% USL    110

   95% UPL    110 90% Percentile      95.86
90% Chebyshev UPL    157 95% Percentile    102.9

Second Largest       5.7 Median       4.45
Maximum       5.7 Third Quartile       5.175

Total Number of Observations       8 Number of Distinct Observations       7
Minimum       2.2 First Quartile       3.35

represents a background data set and when many onsite observations need to be compared with the BTV.

Zinc

General Statistics

Critical Values for Background Threshold Values (BTVs)
Tolerance Factor K (For UTL)       3.187 d2max (for USL)       2.032

Mean of logged Data       1.374 SD of logged Data       0.38

Mean       4.188 SD       1.39
Coefficient of Variation       0.332 Skewness     ‐0.488

5% Lilliefors Critical Value       0.283 Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.196 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.891 Shapiro Wilk GOF Test

BTV OUTPUT SEAGRASS
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Background Statistics Assuming Normal Distribution
   95% UTL with   95% Coverage       8.618 90% Percentile (z)       5.969

Data appear Normal at 5% Significance Level

5% A‐D Critical Value       0.716 Detected data appear Gamma Distributed at 5% Significance Level
K‐S Test Statistic       0.223 Kolmogorov‐Smirnov Gamma GOF Test

Gamma GOF Test
A‐D Test Statistic       0.513 Anderson‐Darling Gamma GOF Test

   95% UPL (t)       6.981 95% Percentile (z)       6.474
   95% USL        7.012 99% Percentile (z)       7.422

Theta hat (MLE)       0.474 Theta star (bias corrected MLE)       0.747
nu hat (MLE)    141.4 nu star (bias corrected)      89.69

Gamma Statistics
k hat (MLE)       8.836 k star (bias corrected MLE)       5.606

5% K‐S Critical Value       0.295 Detected data appear Gamma Distributed at 5% Significance Level
Detected data appear Gamma Distributed at 5% Significance Level

   95% Hawkins Wixley (HW) Approx. Gamma UPL       7.918 95% Percentile       7.456
   95% WH Approx. Gamma UTL with   95% Coverage      10.77 99% Percentile       9.353

Background Statistics Assuming Gamma Distribution
   95% Wilson Hilferty (WH) Approx. Gamma UPL       7.769 90% Percentile       6.553

MLE Mean (bias corrected)       4.188 MLE Sd (bias corrected)       1.769

5% Shapiro Wilk Critical Value       0.818 Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.214 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.851 Shapiro Wilk Lognormal GOF Test

   95% HW Approx. Gamma UTL with   95% Coverage      11.24
   95% WH USL       7.819    95% HW USL       7.972

   95% UPL (t)       8.482 95% Percentile (z)       7.385
   95% USL       8.554 99% Percentile (z)       9.567

Background Statistics assuming Lognormal Distribution
   95% UTL with   95% Coverage      13.27 90% Percentile (z)       6.432

5% Lilliefors Critical Value       0.283 Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

Approximate Sample Size needed to achieve specified CC      59
   95% Percentile Bootstrap UTL with   95% Coverage       5.7    95% BCA Bootstrap UTL with   95% Coverage       5.7

Order of Statistic, r       8    95% UTL with   95% Coverage       5.7
Approx, f used to compute achieved CC       0.421 proximate Actual Confidence Coefficient achieved by UTL       0.337

Nonparametric Distribution Free Background Statistics
Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

95% Chebyshev UPL      10.61 99% Percentile       5.7
   95% USL       5.7

   95% UPL       5.7 90% Percentile       5.7
90% Chebyshev UPL       8.611 95% Percentile       5.7

BTV OUTPUT SEAGRASS
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represents a background data set and when many onsite observations need to be compared with the BTV.

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.
Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.
The use of USL tends to provide a balance between false positives and false negatives provided the data

BTV OUTPUT SEAGRASS
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Final Response to EPA Follow‐up Comment on UXO 16.1 RI Report 
Below is EPA’s review of the metals data for the sand and seagrass habitats. The review conducted by EPA’s 
statistician included the recommended BTVs and comparison with those BTVs developed by the Navy. Table 1 
compares the BTVs in mg/kg presented in the review conducted by EPA in July 2017 to those calculated by the 
Navy: 
Table 1: Comparison of EPA BTVs from July 2017 and navy BTVs from May 2018: 

Metal  Seagrass Habitat (mg/kg)  Sand Habitat (mg/kg) 
EPA BTV from 7/2017 
(Distribution/Basis) 

Navy BTV from 
5/2018 

(Distribution/Basis) 

EPA BTV from 7/2017 
(Distribution/Basis) 

Navy BTV from 
5/2018 

(Distribution/Basis) 

Aluminum  2,338 (Normal UTL)  2,360 (Normal UTL)  2,367 (Normal UTL)  2,479 (Normal UTL) 
Antimony  ND  NC  NC  NA 

Arsenic  8.32 (Gamma UTL)  8.93 (Gamma UTL)  7.957 (Normal UTL)  8.39 (Normal UTL) 
Barium  25.41 (Normal UTL)  25.2 (Normal UTL)  7.746 (Normal UTL)  7.27 (Normal (UTL) 

Beryllium  ND  NC  ND  NC 

Cadmium  ND  NC  ND  NC 
Calcium  313,574 (Normal 

UTL) 
333,499 (Normal 

UTL) 
251,443 (Normal 

UTL) 
224,279 (Normal 

UTL) 

Chromium  11.41 (Normal UTL)  12.0 (Normal UTL)  8.118 (Normal UTL)  8.50 (Normal UTL) 
Chromium 

(hexavalent) 
ND  NC  ND  NC 

Cobalt  3.833 (Normal UTL) 
2.94 (Normal UTL; 

less 1 outlier) 

4.11 (Normal UTL)  2.467 (Normal UTL) 
2.429 (Normal UTL; 

less 1 outlier) 

2.62 (Normal UTL) 

Copper  11.56 (Normal UTL)  11.6 (Normal UTL)  5.785 (Normal UTL)  6.03 (Normal UTL) 
Iron  42,476 (Normal 

UTL) 
46,242 (Normal 

UTL) 
29,668 (Normal 

UTL) 
31,735 (Normal 

UTL) 

Lead  ND  ND  ND  ND 
Magnesium  16,459 (Normal 

UTL) 
17,407 (Normal 

UTL) 
11,758 (Normal 

UTL) 
10,371 Normal UTL) 

Manganese  137.8 (Normal UTL)  146 (Normal UTL)  103.2 (Normal UTL)  109 (Normal UTL) 
Nickel  ND  ND  ND  ND 

Potassium  1,669 (Gamma UTL)  1,831 (Lognormal 
UTL) 

489.2 (Normal UTL)  496 (Normal UTL) 

Selenium  ND  ND  NC  NC 
Silver  ‐  0.088 

(Nonparametric UTL) 
‐  0.129 (KM Normal 

UTL) 

Sodium  9,553 (Normal UTL) 
8,311 (Normal UTL; 

less 1 outlier) 

9,771 (Normal UTL)  6,106 (Normal UTL) 
6,669 (Normal UTL; 

less 1 outlier) 

5,561 (Normal UTL) 

Thallium  NC  0.045 (KM Normal 
UTL) 

NC  NC 

Vanadium  144.7 (Normal UTL)  157 (Normal UTL)  108.6 (Normal UTL)  116 (Normal UTL) 
Zinc  8.45 (Normal UTL)  8.62 (Normal UTL)  5.807 (Normal UTL)  5.95 (Normal UTL) 
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NC: BTV not calculated; <4 detected values 
ND: BTV not calculated; 100% values were nondetects 
UTL: Upper tolerance limit; Calculated upper confidence bounds of the 95th percentiles of the background 
data 
KM: Kaplan‐Meier 

 
BTVs for antimony and selenium were not calculated, based on the results of the HHRA and the ERA. 

 
It can be seen in Table 1 that in 2017, EPA did not report separate BTVs for thallium and silver for sand and 
seagrass samples. In the July 2017, EPA data analysis, it was concluded that for these two metals, the UTL95‐ 
95’s (based on the combined sand and seagrass sediment data set) match EPA’s calculations, and no further 
calculations were conducted by EPA. Additionally, it is not feasible to compute reliable background statistics 
for populations with fewer than four detected values. 

 
For the remaining metals of concern, there are small differences between the calculated BTV’s of the Navy in 
their most recent calculations and those computed for EPA in the July 2017. Comparisons of the data sets 
used by the EPA and those used by the Navy show that the sample with the sample ID : VW‐UXO16‐SD22P‐ 
0716 was included in the EPA’s BTV computations but not included in the Navy seagrass BTV calculations and 
the sample with sample ID: VW‐UXO16‐SD32P‐0716 was include in the EPA’s BTV computations but not 
include in the Navy sand BTV calculations. Additional conversations should be initiated to discuss whether 
these samples should or should not be included in the BTV computations. 

 
To verify the Navy’s calculations, BTVs were recalculated with the two samples removed. A similar process as 
to what was used in the July 2017 evaluation was followed for this evaluation. Summary statistics, goodness‐ 
of‐fit tests, graphical displays and UTL95‐95s were computed using ProUCL version 5.1.002 software. Two‐ 
sample tests (t‐tests, Mann‐Whitney tests and Gehan’s Tests), chosen based on the assumed populations 
distribution and the presence of non‐detects in the data sets, without the two samples, still confirm that BTVs 
should be calculated separately for sand and seagrass background populations. In every case, the null 
hypothesis could not be rejected with the confidence coefficient set at 0.05: 

Null hypothesis, Ho: mean/median of sand samples <= Mean/median of seagrass samples 
Alternative hypothesis, HA: Ho not true 

 
Dixon’s Outlier Test was run for each metal with >4 detected values. Only one potential outlier was identified 
in the sand sample results, while none were identified for the seagrass samples at a 5% significance 
level. Calcium = 183,000 mg/kg in the sample with ID = VW‐UXO16‐SDSW22 was identified as a possible 
outlier at the 5% significance level. BTVs were computed for calcium in sand, with and without this potential 
outliers. 

 
Goodness‐of‐fit tests along with examination of Q‐Q plots and summary statistics, support the assumed 
population distributions presented by the Navy and applied to their BTV calculations. BTV calculations for all 
metals, excluding calcium, with >4 detected values for both the seagrass and sand habitat samples were 
verified. 

 
Conclusions: 
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 Comparisons of the data sets used by EPA in July 2017 and those most recently used by the Navy differ 
by 1 sample for both the sand and the seagrass sample populations. BTVs were recalculated excluding 
these sample results to verify the Navy’s most recent tabulated BTVs. 

 One potential outlier was identified for calcium in sand samples. The Navy BTV for calcium in sand 
samples with the potential outlier included (n=8) was verified as 224,279 mg/kg. However, outlier 
testing and review of Q‐Q plots indicate the presence of a potential outlier for calcium. The computed 
BTV for calcium in sand samples without the potential outlier (n=7) is 152,207 mg/kg, based on the 
data following a normal distribution and using a UTL95 ‐95. 

 Navy BTVs for all other metals with >4 detected values were verified for the sand habitat samples. 
 It is not feasible to compute reliable background statistics for populations with fewer than four 

detected values either the maximum detected value should be selected or the project team should use 
professional judgement and site‐specific information to establish BTVs for those metals. 

 Recommended BTVs: 
 

Metal  Seagrass Habitat 
Recommended BTV mg/kg 

(Distribution/Basis) 

Sand Habitat Recommended 
BTV mg/kg 

(Distribution/Basis) 

Aluminum  2,360 (Normal UTL)  2,479 (Normal UTL) 
Arsenic  8.93 (Gamma UTL)  8.39 9Normal UTL) 
Barium  25.2 (Normal UTL)  7.27 (Normal UTL) 
Calcium  333,499 (Normal UTL)  152,207 (Normal UTL with 1 

outlier excluded) 

Chromium  12.0 (Normal UTL)  8.50 (Normal UTL) 
Cobalt  4.11 (Normal UTL)  2.62 (Normal UTL) 
Copper  11.6 (Normal UTL)  6.03 (Normal UTL) 

Iron  46,242 (Normal UTL)  31,735 (Normal UTL) 
Magnesium  17,407 (Normal UTL)  10,371 (Normal UTL) 

Manganese  146 (Normal UTL)  109 (Normal UTL) 
Potassium  1,831 (Lognormal UTL)  496 (Normal UTL) 

Silver  0.088 (Nonparametric UTL)  0.129 (KM Normal UTL) 
Sodium  9,771 (Normal UTL)  5,561 (Normal UTL) 
Thallium  0.045 (KM Normal UTL)  NC 

Vanadium  157 (Normal UTL)  116 (Normal UTL) 
Zinc  8.62 (Normal UTL)  5.95 (Normal UTL) 

NC: BTV not calculated; <4 detected values 
UTL: Calculated as 95% upper confidence bounds of the 95th percentiles of the background data 
KM: Kaplan‐Meier 
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Navy Response: 
 
The Navy agrees with the concluding table of recommended BTVs provided in the EPA comment, except for the 
calcium value in sand habitat where EPA excluded one possible outlier (183,000 mg/kg) when calculating a final 
BTV of 152,207 mg/kg. The rationale for retaining this possible outlier, which results in a BTV of 224,279 mg/kg as 
previously submitted by the Navy, is presented below.  

It is correct that “calcium = 183,000 mg/kg in the sample with ID = VW‐UXO16‐SDSW22 was identified as a 
possible outlier at the 5% significance level.”  However, per EPA:  
 
“Unified Guidance does not recommend that outliers be removed solely on a statistical basis. The outlier tests can 
provide supportive information, but generally a reasonable rationale needs to be identified for removal of suspect 
outlier values.” 
 
The Unified Guidance further defines reasonable rationale to include “data recording errors, unusual sampling 
and laboratory procedures or conditions, inconsistent sample turbidity, and values significantly outside the 
historical ranges of background data.” 
 
Per EPA’s Unified Guidance, Dixon’s outlier test was performed on both the raw and log‐transformed data.  The p‐
value for Dixon’s test on the raw data was 0.029, slightly less than the 0.05 significance level, indicating the value 
of 183,000 mg/kg is a mild statistical outlier. After log‐transformation of the raw data, Dixon’s test did not identify 
the value of 183,000 mg/kg as a statistical outlier.  Goodness‐of‐fits tests indicate that calcium concentrations in 
the samples collected from sand can be assumed to follow a lognormal distribution. 
 
The Unified Guidance defines any observation from 1.5 times the interquartile range (IQR) to 3 times the IQR 
above the upper edge of the box plot as a “mild” outlier and any value more than 3 times the IQR above the upper 
edge of the box plot as an “extreme” outlier.  The calcium value of 183,000 mg/kg in sand is 2.75 times the IQR, 
suggesting this value is not an extreme statistical outlier. 
 
It is important to note the critical values for Dixon’s test are obtained under the assumption that the values in the 
dataset are all points from a continuum.  That is, the computations assume that each value is known to many 
decimal places.  For Dixon’s test to work as intended, the possible values for the test statistic must form a 
reasonable continuum between zero and one. When the data are recorded to some specific measurement 
increment, like the calcium concentration data, this condition will not be satisfied and the actual significance level 
of the test can be considerably higher than planned. 
 
Based on the information provided above, the suspected calcium outlier could have reasonably been drawn from 
the same population as the other measurements.  Because no physical reason could be identified to exclude the 
183,000 mg/kg calcium from the sand dataset and the value does not represent an extreme result, the BTV was 
computed with this value in the dataset. Just as importantly, there is no reason to suspect there has been a 
release of calcium associated with past military activities (i.e., no calcium contaminant source). Therefore, this 
value of calcium can be confidently attributed to background. 
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Dixon’s Test Results on Raw Calcium Data 

 
 

Dixon’s Test Results on Log‐Transformed Calcium Data 
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Final Responses to PREQB Comments on the Draft UXO 16 Operable Unit 1, 
Remedial Investigation Report 

Atlantic Fleet Weapons Training Area – Vieques 
Former Naval Ammunition Support Detachment 

Vieques, Puerto Rico 

 

GENERAL COMMENTS 

1. Several acronyms shown on the acronym list do not appear to be used in the report (e.g. CCP and SSL). 
Please remove acronyms not used in the report and only define acronyms with the first use in the text. 

Navy Response: Acronyms have been revised as requested. 

2. The EPA, 1988 document included in the list of references is not cited in the report. Please remove this item 
from the reference list. 

Navy Response: The text has been revised to remove the reference.  

3. The high density of MEC on land (OB/OD) is expected to also exist in the adjacent water acres. Though there 
was very little indication of 20mm in the water acres, the assumption that the 20mm projectile has corroded 
away is not adequately explained. More justification is needed since the field teams removed MEC/MD from 
the water transects that were of similar size as 20mm. These items also originated from the OB/OD area.  

The small size of the 20mm projectile makes it a difficult munition to detect visually amongst the coral, coral 
rubble and rock. The RI Report should provide a more detailed explanation on how visual transects were 
conducted and the UXOQCS inspections conducted. The RI Report should demonstrate that the lack of 
20mm finds wasn’t due to improper execution of the transect investigation.  

When instrument aided visual transects are conducted there is the additional challenge of swimming and at 
the same time trying to detect a 20mm in the subsurface. The depth of detection is limited for a 20mm 
projectile (depth of detection is a factor of the munitions mass and distance from the instrument). The 
UXOQCS inspections are needed to provide strength to the argument that there isn’t any 20mm projectiles 
within transects. Without the UXOQCS inspections and dialogue explaining a rigorous QC process the RI 
Report appears to indicate that the field work was not executed properly.  

PREQB Recommendation as an alternative to the above comments (see General Comment 2 for additional 
information):  

Revise the RI Report confirming the underwater acres are contaminated with 20mm projectiles out to the 
same radius as the land OB/OD area since evidence was discovered of 20mm during the ESI. This is 
presenting the worst case when the SI and ESI results are evaluated. A buffer area may need to be 
considered to account for migration. This approach will not have a negative impact on the FS, as the FS 
Alternatives for the underwater areas can be prioritized by how the site users use the site and may come 
into direct contact with the 20mm projectiles. 

Navy Response: The Navy respectfully disagrees with the opinions stated in the comment. Throughout the 
SI, ESI, and RI, the Navy worked closely with PREQB (as well as the other agencies) during both development 
and reporting. As noted previously, the processes used to determine the nature and extent of MEC and the 
conclusions drawn based on implementing those processes were concurred upon by all the agencies. 
Further, during the July 2015 Technical Subcommittee meeting, PREQB’s technical support contractor 
(UXOPro) specifically suggested adding language into the ESI Report related to the corrosive nature of salt 
water on the 20‐mm projectiles. An excerpt from the minutes that summarizes the discussion reads: “The 
team discussed the corrosion observed on the items and that the aluminum items are the ones that lasted; 
the steel mass deteriorates in a salt water environment. Dan added that since >90% of items found on land 
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are small (e.g., 20‐mm) and made of steel, it is not surprising so few items are found in the water and that 
even large steel items are found to be deteriorated.” From that discussion, the Action Item assigned to the 
Navy was “Include a discussion in the ESI Report about the large difference in the number of items found on 
land vs under water. Include in the discussion corrosion of steel, small size of majority of items associated 
with SWMU 4.” Relative to finding 20‐mm in the terrestrial area of SWMU 4, identifying 20‐mm offshore of 
SWMU 4 would not have been difficult using the instrument (all metals)‐aided visual survey (with hand 
thrusts). 

Additionally, studies on the corrosivity of munitions, such as in the document entitled Recovery, Corrosion 
Analysis, and Characteristics of Military Munitions from Ordnance Reef (HI‐06) by the Space and Naval 
Warfare Systems (SPAWAR), 2015, indicate that corrosion is a factor on the deterioration of munitions on 
the seafloor. 

Section 2 of the RI Report refers the reader to the ESI Report for details on the methodology for conducting 
the MEC nature and extent surveys, but to provide details suggested in the comment above in this RI Report, 
the first paragraph of Section 2 has been revised to read: 

“This section describes the approach and methodology . . . . Because the SI and ESI activities are discussed in 
the ESI Report (CH2M, 2016a), the reader is referred to this report for the associated discussion. As 
documented in the UXO 16 OU1 ESI SAP, the visual transects and instrument‐aided surveys that were 
performed were based upon the likely exposure of potential receptors and in such a way as to ensure 
threatened corals and other sensitive species and habitats were avoided and not damaged. As discussed in 
Section 3.2.3 of the ESI Report, underwater quality control was also conducted to verify metal object 
detection performance along survey transects. Twenty percent of the first 10 transects were re‐surveyed by 
a different munitions response diver, followed by 10 percent QC coverage of subsequent lots of 10. A QC 
failure within a transect would have occurred if an MEC item or metallic object equal to or greater than a 20‐
mm projectile in size was detected by the different munitions response diver; no QC failures occurred during 
the entire survey. The findings from the SI and ESI activities that are pertinent to the RI are included in the 
nature and extent of MEC discussion in Section 4 of this RI Report.” 

PREQB Follow‐up Comment: The Navy’s added dialogue to Section 2 clarifies the level of QC that was applied 
to the transects and is acceptable. Appropriate QC processes provide a high degree of confidence especially 
when no MEC is discovered. With the explanation of the QC process added to the RI Report, EQB agrees that 
the absence of MEC is likely due to corrosion. Daily QC Reports or QC inspections should have documented 
the above level of QC, please provide the QC documentation to EQB for verification to close out this comment. 

Navy Response to Follow‐up Comment: QC documentation has been provided for EQB verification. 

4. Please provide an updated MEC CSM in the RI Report. The CSM can then be included in the FS rather than 
reaching back to the ESI. 

Navy Response: The requested information is discussed in Section 5 and presented in Figure 5‐1; the figure 
has been revised to indicate the locations of where MEC/MPPEH were identified.  

5. MEC Hazard Assessment should be included in the RI Report. 

Navy Response: Consistent with other Vieques RI Reports associated with MEC, an MEC Hazard Assessment 
will not be included as it is not necessary (nor would it necessarily appropriately convey) the explosive 
hazard associated with the site that will be addressed in the FS.  

 

PAGE‐SPECIFIC COMMENTS 

1. Page 1‐4, Section 1.2.4, The last sentence of the top paragraph on page 1‐4 states: “The ESI was conducted 
to provide a more comprehensive assessment of if/where a release of MEC/MPPEH occurred and to 
determine if further investigation was warranted.” 
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EQB recommend rewriting this sentence to:  The ESI was conducted to determine the presence or absence 
of MEC beyond the original SI acres, determining if further investigation of OU 1 was warranted.  

Navy Response: The initial SI activities confirmed the presence of munitions‐related items in a small portion 
of UXO 16 adjacent to SWMU 4. The ESI expanded upon the SI activities but also included areas investigated 
previously during the SI. To clarify, the first paragraph under “Expanded Site Inspection” in Section 1.2.4 has 
been revised to read: 

“An ESI was conducted from April 1 to May 18, 2015 that included an underwater, instrument‐aided visual 
survey for the presence of potential MEC/MPPEH on and just beneath the seafloor and excavation of 
subsurface anomalies detected on the seafloor, across nearly 200 acres (the entire area within the 2,500‐
foot arc and additional area around the historical confluence of the mouth of Laguna Boca Quebrada and 
the ocean) of UXO 16 OU 1 (CH2M, 2016a; Figure 1‐5). As can be seen by comparing Figure 1‐4 to Figure 1‐5, 
the areal coverage of the ESI included the area surveyed during the SI. The ESI was conducted to provide a 
more comprehensive assessment of if/where a release of MEC/MPPEH occurred and to determine if further 
investigation was warranted.”  

2. Page 1‐4, Section 1.2.4, 5th paragraph:  “The findings are supportive of the Conceptual Site Model (CSM) 
developed for the ESI and confirmed by the RI and demonstrate that the nature and extent of munitions 
have been sufficiently delineated (CH2M, 2016b).” 

EQB Comment: Please be more specific on what findings are supportive of the CSM. Also identify what 
portion of the CSM was confirmed. 

Navy Response: The sentence was intended to indicate that nothing found during the RI contradicted the 
understanding of the nature and extent of MEC developed based on the findings of the SI and ESI. It has 
been revised to read: “The information collected during the SI and ESI supplemented and confirmed the 
information used to develop the CSM, with respect to the nature and extent of MEC. Nothing was found 
during the RI that contradicted this understanding or necessitated a change to the CSM.” 

3. Page 3‐3, Section 3.1.9: EQB Comment: Please add Natural Resource Workers/Volunteers performing 
underwater studies and restoration activities. Also include construction workers for the land acres for the 
building of; parking lots, gates, tower, etc. 

Navy Response: The first sentence was revised as follows “…by USFWS for SWMU 4 includes an observation 
tower, parking lots, and associated trails…”.  

The last sentence was revised as follows: “…it is possible it will be used for recreational activities such as 
wading, swimming, snorkeling, diving, boating, and fishing, and for underwater studies and restoration 
activities by natural resource workers and volunteers, especially once…”.   

4. Page 4‐1, Section 4.1.1 – Nature and Extent of Munitions and Explosives of Concern and other Munitions 
Related Material: The third paragraph states “During the ESI, only three DMM and 57 MD (posing no 
explosive hazard) were identified.” According to Table 4‐1, 54 MD were identified.  

EQB Comment: Please adjust the text or Table 4‐1, as appropriate, for consistency. 

Navy Response: The text has been revised to state: “During the ESI, only 3 DMM and 54 MD (posing no 
explosive hazard) were identified.” 

5. Page 4‐1, Section 4.1.1, Fourth paragraph. Stating “the nature and extent of munitions within UXO 16 OU 1 
is consistent with what is expected based on the CSM” does not support an explanation for nature and 
extent. Please see General Comment 2. 

The discussion of northwestward transport of munitions is not justified by the field work. Transport of 
MEC/MD in the water match in distance to the MEC/MD found in land.  
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A more accurate statement is: “The presence of MEC/MD in UXO 16 OU 1 is the result in which the MEC/MD 
traveled in distance from the OB/OD sites during disposal by detonation of munitions as either kick‐outs or 
as fragmentation. The distances in which MEC/MD was discovered from the OB/OD sites in the water are 
comparable to the discoveries during the terrestrial RI and TCRA by type of munition. Therefore, confirming 
the MEC/MD contamination in the UXO 16 OU 1 is the result of DoD use of the OB/OD site. Also, extent of 
contamination should be by MEC type, as they present much different hazards and provides a more clear 
picture for developing a Remedial Action Objective during the FS.  

Navy Response: The Navy believes it is very appropriate to conclude the nature and extent of munitions 
within UXO 16.1 are consistent with what was expected based on the CSM, which includes a compendium of 
information, such as chemical and physical processes within the marine environment, not just kick‐out from 
historical practices on land. The CSM was very thoughtfully developed, as documented in the ESI Report, 
which resulted in the various zones of study. This CSM included an understanding and recognition of 
munitions ejected from OB/OD units, but also included the processes of overland flow, as well as potential 
transport and deterioration in the marine environment based on site‐specific processes that are known or 
studied as part of the Beach Dynamics Investigation. Northwestward transport by the waves is an important 
factor since the beach at the northern point within Zone B is an accretion area where sand accumulates on 
the beach. The findings from the field work demonstrated there is not an accumulation of munitions in this 
area, as would be expected in a depositional area. Rather, the majority of munitions were identified within a 
different depositional area, adjacent to the sand fan where the ephemeral stream enters the ocean and 
immediately offshore of the OB/OD pits. Similarly, beyond the depth of closure, there is minimal sediment 
accumulation/erosion; no munitions were identified further out in Zones D and E. While munitions may have 
been ejected into these areas, the corrosive nature of the marine environment has likely resulted in their 
deterioration, whereas discharge from the ephemeral stream or overland runoff along the beaches may still 
contribute munitions to the nearshore areas. 

Further, the referenced text is directly from the Final ESI Report, which was reviewed and approved by 
PREQB. 

PREQB Follow‐up Comment: The Navy response does not fully address the EQB comment. Additional dialogue 
is  requested  that  compares MEC/MD  findings  for  SMU‐4  to UXO  16 OU‐1  as  SMU‐4  is  the  source.  This 
comparison  is anticipated to demonstrate the distribution of MEC/MD over  land and water as very similar 
(The CSM referenced does not provide this comparison). The discoveries in the near beach areas correspond 
well with what was discovered on the beaches. The lack of MEC/MD densities in the water as compared to 
land  is  likely attributed  to corrosion as previously discussed by  the Navy and acknowledged  in  the above 
General Comment 3. All MD discoveries were within the UXO 16 OU 1 boundary and are at to a greater extent 
attributed to be the result of fragmentation or kick‐out distance from the OB/OD sites when compared to the 
discoveries from the land based investigations. Over time migration especially in the shallow waters would be 
expected and transport discussions that currently exist in the RI Report are appropriate.  

It is also recommended to add to this section of the RI report, that the findings don’t indicate the transport of 
MEC from inside to outside of the UXO 16 OU 1 boundary has occurred or is anticipated due to the lack of MD 
discovered near and along the site boundaries.  

Navy Response to Evaluation Comment: The above information has been added to the discussion. 

6. Page 4‐1, Section 4.1.1, Last Paragraph:  Additionally, the nature of the munitions showed significant signs of 
corrosion and heavy encrustation which also suggest that the munitions have not been relatively mobile.”   

EQB Comment: Corrosion and sea growth is not an indication of MEC migration or mobility. If the MEC/MD 
item was affixed to the reef than assume those affected MEC items are not mobile. To determine mobility 
for MEC/MD that was not affixed to the reef: compare the distance in which MEC/MD discovered during the 
RI/TCRA of the same types as MEC/MD found in the water. If the distance in which the MEC/MD items 
traveled in the water was significantly greater than there may be evidence of mobility.  
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Mobility can also be assumed if the beaches underwent a removal action and MEC/MD discoveries have 
been made post removal action. Migration of MEC/MD should be assumed during: storm surge, significant 
wind waves and strong currents.  

Navy Response: Corrosion (as well as overall deterioration) and degree of sea growth are indicators (along 
with other indicators) of MEC mobility or lack of mobility. The more a munition is subjected to transport, the 
more opportunity it has to be impacted by physical and chemical processes that serve to corrode or 
deteriorate it. Physical processes can not only break munitions into smaller pieces, they can also increase 
the surface area and expose fresh surfaces (through scouring or breaking) upon which chemical processes 
can more readily occur. Studies on the corrosivity of munitions, such as in the document entitled Recovery, 
Corrosion Analysis, and Characteristics of Military Munitions from Ordnance Reef (HI‐06) by the Space and 
Naval Warfare Systems (SPAWAR), 2015, indicate that corrosion is more widespread on munitions on the 
seafloor than those that are buried in the sand.  

As observed during the Beach Dynamics Survey, munitions surrogates that had limited mobility accumulated 
significant sea growth compared to other surrogates that were more mobile or became buried.  

While the Navy agrees there are both chemical and physical processes that act on terrestrial munitions, 
there are significant differences in those processes (for example, corrosion on land is quite different than 
corrosion in the marine environment) and there are additional processes offshore that are not present on 
land, such as tides, currents, benthic habitats, waves, and other phenomena. It is the accumulation of these 
processes that impact munitions that are present in the marine environment as a result of the historical 
OB/OD activities. It would be inappropriate to suggest the fate and transport of munitions offshore would 
be comparable to those in the terrestrial environment.  

Further, the referenced text is directly from the Final ESI Report, which was reviewed and approved by 
PREQB. 

PREQB Follow‐up Comment: EQB recommends rewording the first sentence found on Page 4‐1, Section 4.1.1, 
Last Paragraph,  from “Additionally,  the nature of  the munitions showed significant signs of corrosion and 
heavy  encrustation  which  also  suggest  that  the  munitions  have  not  been  relatively  mobile.”  to:  “The 
DMM/MD showed significant signs of corrosion and heavy encrustation.” 

Navy Response to Evaluation Comment: The text has been revised to read: “The DMM/MD showed 
significant signs of corrosion and heavy encrustation, the latter of which suggest they have been relatively 
immobile.” 

7. Page 4‐2, Section 4.1.1.  The top paragraph discusses corrosion as the reason that so few 20mm projectiles 
were discovered. However, there were other MD items discovered of steel construction in the waters during 
the SI/ESI. Though, PREQB does not discount that corrosion may have played a key role in the lack of 
underwater 20mm finds further explanation is needed as to why only the 20mm projectiles are affected. 
Please see General Comment 1.  

Navy Response: The referenced paragraph makes no claim that 20‐mm projectiles are the only primarily‐
steel‐casing munitions affected by corrosion. It is simply a fact that of the six MEC found during the SI and 
ESI, five were composed of primarily aluminum and one (i.e., the 20‐mm) composed primarily of steel. It is 
readily recognized that MD of steel construction were found, which is not a surprising finding. No claim was 
made that corrosion has eliminated all steel‐based metallic items. As documented in the RI SAP (CH2M, 
2016), the rate of corrosion of metal munitions casings are affected by wall thickness, metal type, and 
potential electrolysis of dissimilar metal components of munitions (Craig et al., 2011). The point the RI 
Report is making is that the fact that the vast majority of munitions found on land were 20‐mm (which via 
the CSM suggests the majority of munitions ejected into the water were 20‐mm [and fragments of 
munitions]), combined with the corrosive nature of the marine environment on steel, likely account for the 
general absence of 20‐mm and relatively few munitions items found overall.  
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Further, the referenced text is directly from the Final ESI Report, which was reviewed and approved by 
PREQB. 

8. Page 4‐2, Section 4.1.1.  Last sentence please provide specific vertical extent depths so these depths can be 
used during the FS. See General Comment 2. 

Navy Response: Please refer to Table 4‐1, which provides an estimate of the number of MEC below the 
investigation depth of 12 inches that would be considered as part of the FS. Additionally, the last sentence in 
Section 4.1.1 has been revised to read: “Table 4‐1 provides an estimate of the number of MEC below the 
investigation depth of 12 inches. Based on the type of MEC found during the SI and ESI, the low quantity of 
MEC likely present within UXO 16.1 based on the SI/ESI findings, and the relatively low‐energy environment 
(i.e., benign wave conditions), deeper burial of MEC within UXO 16.1 is expected to be minimal.”  

9. Page 5‐2, Section 5.1.4 ‐ Transformation: Please clarify if redox potentials reported under the discussion of 
Antimony, Arsenic, and Chromium were measured (or adjusted) to reflect redox values compared to the 
hydrogen electrode as redox potential based upon the hydrogen electrode is used to characterize 
oxidizing/reducing environments that control metals mobility. As appropriate, please revise the redox 
potential ranges to adjust the measurements in the text to the hydrogen electrode. In addition, please add a 
note to all tables where redox measurements are presented identifying the reference electrode used to 
measure redox. 

Navy Response: The text and associated tables have been revised to indicate the redox potential readings 
were based on the hydrogen electrode.  

10. Page 5‐5, Section 5.3.1 – Potential Sources of Contamination: Please replace “connect” with “connection” in 
the last sentence of the first paragraph. 

Navy Response: The sentence has been revised as requested. 

11. Appendix G ‐ Human Health Risk Assessment, Page 3‐3, Section 3.2.2 ‐ Exposure Factors: PREQB accepts the 
use of the assumption of 10% inorganic arsenic used to calculate carcinogenic risks; however, it should be 
noted that the 2017 Baseline Human Health Risk Assessment Protocol for Vieques states values of 2% and 
5% respectively, would be used for inorganic arsenic tissue content for fish and aquatic crab and is based 
upon the maximum inorganic arsenic content of biota samples collected at SWMU 4.  No changes are 
expected as a result of this comment. 

Navy Response: The comment is acknowledged. Since this UXO 16.1 HHRA was performed prior to adopting 
the revised protocol, no changes will be made in the quantitative intake calculations. However, the 
Uncertainty Section of the HHRA has been updated to indicate fractions of inorganic arsenic observed in 
biota samples collected at SWMU 4 were lower than the default value of 10%.  

12. Pages 1‐3 and 8‐1, Sections 1.2.4 and 8.1. 

a. Please change “Transect Visual Surveys” to “Analog assisted visual transects” or similar language. 

Navy Response: The term “Transect Visual Survey” is not used in the text of the report. 

b. The  QAPP  indicates  the  “White  Dual  Pro  All  Metals  Detectors  or  Equivalent”  were  used  not 
magnetometers.  

Navy Response: An All Metals Detector was used. Where “magnetometer” is used in the RI Report, it 
has been changed to “instrument” or “all‐metals,” depending on context. 

13. Section 8.2.1.  Third Bullet:  Please fully explain the nature and extent and the updated CSM. For nature and 
extent discussion see General Comment 2. 

Provide the Updated MEC CSM following the discussions in the RI and do not refer back to the ESI in order 
for the reader to determine how the CSM has been updated. The CSM will be critical to the FS and the FS 
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should not reach back to the SI for the CSM when a RI (even though it is a Table Top RI for MEC) was 
conducted. 

Navy Response: Section 8 is the Summary section; the details that demonstrate the nature and extent of 
MEC were sufficiently characterized are presented in Section 1.2.4 and Section 4.1.1 (as amended in 
accordance with the responses to comments), as well as the Final ESI Report, in which the conclusion that 
the nature and extent of MEC had been sufficiently characterized was stated. That report was reviewed and 
approved by PREQB. 

 
TABLE‐SPECIFIC COMMENTS 

1. Table 2‐1 – UXO 16 OU 1 and Background Sediment Sample Collection Details: Please clarify why the Zone 
for each sample location is listed as “20 Q” as sediment samples were collected from five different zones in 
UXO 16 OU 1 designated as A through E as shown on Figure 2‐1. Please revise the table as appropriate. 

Navy Response: The coordinates listed in Table 2‐1 are based on the Universal Transverse Mercator (UTM) 
coordinate system, which divides the earth into 60 zones: Vieques occurs in Zone 20 Q. Table 2‐1 has been 
updated to label the coordinates as “UTM Coordinates.”   

2. Table 4‐1, please make the following revisions to the table: 

c. Renumber page. 

d. Rephrase Foot Note 1. It is unclear if all 3 items were photoflash cartridges. 

e. Consider revising the Foot Note number locations from the Column Headers to the Totals for each column. 

Navy Response: (c) Table 4‐1 appears at the end of Section 4 and is not a table embedded in the text for 
a page number change to be warranted. (d) Note 1 states, “1 ‐ each a photoflash cartridge (pyrotechnic 
cartridge designed to produce a brief/intense illumination for low altitude night‐time photography), 
destroyed by detonation.” (e) Comment noted. 

3. Table 4‐2, please make the following revisions to the table: 

a. Renumber page 

b. Add  type  and  nomenclature  to  each MD/DMM  discovery  (e.g.  20mm  cartridge,  Photoflash  cartridge 
M123, etc.). When these items are then compared to the “zone – transect” column it supports the “Nature 
and Extent discussion that should be provided in the RI Report”. 

Navy Response: See previous response regarding page renumbering. Regarding (b), the reviewer 
appears to be confusing the MEC items identified during the SI and the DMM items identified during the 
ESI. Recommend re‐reading the associated text for clarification. The table correctly identifies the DMM 
items as “Flares – Pyrotechnics.” 

 

FIGURE‐SPECIFIC COMMENTS 

1. Figure 3‐1 – Generalized Geology of Former NASD: Figure 3‐1 indicates that the figure was modified from 
USGS, 2002. Please reference the complete citation. 

Navy Response: The following citation has been added to the Reference section:  

“USGS. 2002. Geology and Hydrogeology of the Caribbean Islands Aquifer System of the Commonwealth of 
Puerto Rico and the U.S. Virgin Islands. Robert A. Renken, W.C. Ward, I.P. Gill, Fernando Gómez‐Gómez, 
Jesús Rodríguez‐ Martínez, and others. Regional Aquifer‐system Analysis‐Caribbean Island. USGS 
Professional Paper 1419.” 
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2. Figure 4‐2 – UXO 16 OU 1 Sediment Sample Exceedances: Underlined results (i.e., exceedances of ESVs and 
Background) are difficult to read. Please center the results vertically in the cells to improve legibility.  

Navy Response: The results in Figure 4‐2 have been vertically centered in the cells to improve legibility. 
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Final Responses to PRDNER Comments on: Vieques NPL; UXO 16.1 (Adjacent to SWMU 4), Draft Remedial Investigation (RI) Report, June 2017 
Comments Made by PRDNER on August 21, 2017; Technical Evaluation of Navy RTCs Completed March 22, 2018 

General Comments / Most Significant Recurring Issues: 

Issue PRDNER Comments 
Text Sections 
Where Issue 

Occurs 
Navy Response to Comments 

PRDNER Technical Evaluation of Navy 
Response 

Navy Response to Technical Evaluation 

UTL95-95 
Background 
Concentrations 

The NASD background concentrations study report (Final 
Soil, Groundwater, Surface Water, and Sediment Background 
Investigation Report; CH2M, 2002) notes that Navy concurred 
with the CERCLA Technical Committee conclusion that the 
UTL95% values should default to the maximum concentration 
if the statistically-derived UTL value is greater than the 
maximum concentration detected in the sample set.  A review 
of Table 4-4 in this RI report shows that this approach was not 
followed for the UXO 16 OU 1 background data set: of 16 
inorganics for which a UTL95-95 background concentration 
was calculated, the calculated value exceeded the maximum 
detected background concentration for 10 of them. 
 
Please revise the UTL95-95 values reported in Tables 4-4 and 
4-6, and cited in the data evaluation discussions in the RI 
report, to be consistent with the approach agreed upon 
between regulators and the Navy during review of the NASD 
background study, or provide an explanation of the reason(s) 
why the approach used for the background study is not 
appropriate and should not apply to UXO 16 OU 1. 

Section 4.1.2; 
Section 4.1.3; 
Table 4-4; 
Table 4-6. 

Please see the response to EPA Specific Comment 
#3 regarding revisions to the background 
evaluation. 

The response to EPA Specific Comment #3 
addresses only the statistical analysis of sample 
results to derive UTL95-95 values.  It does not 
address, and is not responsive to, the issue raised 
in PRDNER’s comment: that the UTL95% 
values should default to the maximum detected 
concentration if the statistically-derived UTL 
value is greater than the maximum concentration 
detected in the sample set, as agreed by Navy 
and the CERCLA Technical Committee and 
discussed in the NASD background 
concentrations study report. 
 
Please revise the UTL95-95 values reported in 
Tables 4-4 and 4-6, and cited in the data 
evaluation discussions in the RI report, to be 
consistent with the approach agreed upon 
between regulators and the Navy during review 
of the NASD background study, or provide an 
explanation of the reason(s) why the approach 
used for the background study is not appropriate 
and should not apply to UXO 16.1. 

To assign the maximum concentration as the 
UTL95-95 would be assuming that all possible 
background concentrations have been captured in 
the existing background data set. This is unlikely 
based on such a small population 
size. Additionally, assignment of the largest 
value as the UTL95-95 does do not account for 
data variability and with a sample size of 10, will 
not provide 95% coverage at a 95% confidence 
level.  The actual confidence level will be less 
than 60%. Further, utilizing UTLs that are higher 
than the maximum detected value is consistent 
with EPA guidance. Additionally, while the west 
Vieques Background Report prepared in 2002 
utilized the maximum values detected, the east 
Vieques Background Report, prepared in 2007, 
utilized UTLs, even if they were above the 
maximum detected concentrations and these 
values have been used as background for all 
subsequent east Vieques site investigations. 

Attribution of 
Inorganics to 
Background 

It is inappropriate to compare antimony concentrations in 
marine sediments to those in terrestrial soils, and to attribute 
the sediment concentrations to background on that basis, 
particularly since background marine sediment samples were 
collected expressly for this purpose.  In the absence of a 
statistically-derived UTL95-95 background concentration 
value for antimony, Navy should at a minimum conduct a 
comparison of site and background sediment data set 
parameters (e.g., number / percentage of samples in which 
antimony was detected [site vs. background], range of 
concentrations detected [site vs. background], maximum 
concentrations detected [site vs. background], average 
concentrations [site vs. background], etc.).  For example, 
antimony was detected in 16 of the 24 site samples (including 
QA/QC samples) at an average concentration of 1.7 mg/kg, 
compared to its detection in only 1 of 16 background samples 
at a concentration of 0.15 mg/kg.  This does not support 
Navy’s conclusion that antimony in UXO 16 OU 1 sediments 
is “likely attributable to background.” 
 
PRDNER also disagrees with Navy’s characterization of the 
arsenic exceedance at a concentration of 11.4 mg/kg as being 
“just above” the stated UTL95-95 background value of 7.14 
mg/kg.  Furthermore, this statistically-derived UTL95-95 
value exceeds the maximum detected concentration of 6.8 
mg/kg; as noted above, the NASD background concentrations 
study report concluded that UTL95% values should default to 
the maximum concentration if the statistically-derived UTL 

Section 4.1.3; 
Table 4-4; 
Section 5.3.1; 
Section 6.4; 
Section 8.2.2; 
Section 8.2.3. 

While it would be inappropriate to simply perform 
a statistical comparison of marine concentrations 
to terrestrial concentrations, it is appropriate to 
take a multiple�lines�of evidence approach 
when evaluating whether a constituent is likely 
attributable to background, especially when the 
conceptual site model shows that overland runoff 
transport and an ephemeral stream transport from 
the adjacent terrestrial soil is a pathway for 
sediment migration. This approach has been 
discussed on numerous occasions with the 
Technical Subcommittee and has been included in 
all RI Reports as a sound approach for evaluating 
metals relative to background conditions. 
Additionally, antimony is potentially present in 
only extremely minute quantities within 
munitions and arsenic is not commonly associated 
with munitions; conversely, the most common 
constituents found in munitions were detected in 
sediment at concentrations similar to background. 
Please also see the response to EPA Specific 
Comment #3 regarding revisions for the 
background evaluation. 

Navy’s response implies that overland runoff 
transport and ephemeral stream transport, not 
munitions, are the sources of antimony and 
arsenic in site sediments.  However, as shown in 
figure 2-2 (included below) of the Draft RI 
report, background sediment samples were 
collected from locations that similarly receive 
overland runoff and ephemeral stream outflows 
from West Vieques terrestrial soils.  
Nonetheless, as noted in PRDNER’s original 
comment, antimony was detected in 16 of the 24 
site samples (including QA/QC samples), but in 
only 1 of 16 background samples; furthermore, 
the average site sediment antimony 
concentration of 1.7 mg/kg is an order of 
magnitude higher than the average background 
antimony concentration of 0.15 mg/kg.  If the 
source of antimony in UXO 16.1 site sediments 
were overland runoff transport and ephemeral 
stream transport, we would expect to see the 
same pattern / frequency of antimony detections 
– and at similar concentrations – in background 
sediments, which are subject to the same 
overland runoff and ephemeral stream inputs 
from West Vieques terrestrial soils as the UXO 
16.1 site sediments.  Navy has posited no 
physical or chemical process (other than decades 
of munitions disposal) that could account for the 

What the Navy’s response is meant to imply is 
that the antimony and arsenic found in the 
sediment within UXO 16.1 are not associated 
with a release from munitions. It would be 
inappropriate and, in the case of arsenic and 
antimony observed in UXO 16.1, incorrect to 
draw conclusions based solely on statistical 
analysis, as the initial and follow-up comments 
seem to imply. Distinguishing site-related 
contamination from non-site-related 
concentrations cannot be done with just 
mathematical comparisons, but must include 
logical, multiple-lines-of-evidence 
considerations. Environmental media are a 
heterogeneous mixture of constituents that are 
the result of complex physical and chemical 
processes that themselves vary from location to 
location and do not behave in a manner that can 
be interpreted by statistics alone. While a sound 
investigation does its best to identify suitable 
background to help interpret data collected from 
a particular site, relying solely on statistical 
evaluation of background relative to site 
concentrations would inevitably lead to 
inaccurate conclusions because there is no 
guarantee (nor is it likely) that one can identify a 
background location(s) that has all the exact 
same physical and chemical processes and 
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Final Responses to PRDNER Comments on: Vieques NPL; UXO 16.1 (Adjacent to SWMU 4), Draft Remedial Investigation (RI) Report, June 2017 
Comments Made by PRDNER on August 21, 2017; Technical Evaluation of Navy RTCs Completed March 22, 2018 

General Comments / Most Significant Recurring Issues: 

Issue PRDNER Comments 
Text Sections 
Where Issue 

Occurs 
Navy Response to Comments 

PRDNER Technical Evaluation of Navy 
Response 

Navy Response to Technical Evaluation 

value is greater than the maximum concentration detected in 
the sample set.  The arsenic exceedance of 11.4 mg/kg exceeds 
the maximum background concentration of 6.8 mg/kg by 
67.6%, and is three times higher than the average detected 
background arsenic concentration. 
 
The Summary and Conclusions section of the NASD 
background concentrations study report (Final Soil, 
Groundwater, Surface Water, and Sediment Background 
Investigation Report; CH2M, 2002) states that when 
inorganics are detected above screening-level background 
values, additional statistical tests will be used to further 
compare site analytical data to background data.  Accordingly, 
PRDNER requests that Navy conduct such tests and revise the 
RI report, its conclusions regarding attribution of inorganics 
concentrations to background, and if necessary the HHRA and 
ERA, as appropriate. 

observed differences in the frequency and 
concentrations of antimony detected in site and 
background sediments.   
 
Similarly, Navy’s response fails to address 
PRDNER’s observation that the arsenic 
exceedance of 11.4 mg/kg exceeds the 
maximum background concentration of 6.8 
mg/kg by 67.6%, and is three times higher than 
either the average detected background arsenic 
concentration (3.77 mg/kg) or the average 
concentration in the 23 other site samples (3.6 
mg/kg).  In order to conclude that this 
exceedance is attributable to background, Navy 
must (at a minimum) show quantitative evidence 
that this concentration is not statistically 
different from background, and identify a natural 
process / mechanism that accounts for the 
elevated arsenic concentration in this one 
specific location.  
 
Accordingly, PRDNER reiterates its 
disagreement with Navy’s conclusion that 
antimony and arsenic are “likely attributable to 
background” and requests that Navy conduct 
additional statistical tests to further compare site 
analytical data to background data, as requested 
in PRDNER’s original comment. 

conditions as the site, with the only exception 
being the presence of contaminants at the site 
and their absence at the background. That is why 
multiple lines of evidence are crucial to evaluate 
when drawing conclusions regarding constituent 
concentrations observed at a particular site.  
 
The reviewer appears to focus only on the fact 
that, solely on a percentage basis, significantly 
higher arsenic and antimony concentrations were 
detected at the site than in background. However, 
that is because in both site and background 
locations, arsenic and antimony were detected at 
low concentrations. At the levels detected, very 
small actual concentration differences result in 
large percent differences. Therefore, it is 
especially important in these cases to look at 
multiple lines of evidence. Although stated 
previously, it is worth re-emphasizing that in the 
case of both of these metals, neither are present 
at all or are present in insignificant quantities in 
munitions. Therefore, just from that one 
additional piece of information, their presence in 
UXO 16.1 is almost surely unrelated to 
munitions. To add additional support to the 
hypothesis is the fact that metals that are 
commonly observed in munitions were not 
observed at statistically higher concentrations 
within UXO 16.1 relative to background. In 
addition, the inorganics evaluation presented in 
the SWMU 4 RI Report demonstrates the arsenic 
and antimony detected at the site are attributable 
to background. 
 
Therefore, no matter the statistical evaluations 
applied, the results would not be useful without 
putting them in context using a logical, multiple-
lines-of-evidence evaluation. It would not be 
prudent to indicate the statistically higher percent 
concentrations of arsenic and antimony in site 
samples relative to background indicates they are 
there as a result of a site-related release when 
other lines of evidence strongly indicate they are 
not. However, the commenter is welcome to 
conduct the additional statistical tests he/she 
believes are warranted and provide them to the 
Navy for consideration, but ultimately, the 
document will include a full lines-of-evidence 
evaluation, upon which the conclusions will be 
drawn. 
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Final Responses to PRDNER Comments on: Vieques NPL; UXO 16.1 (Adjacent to SWMU 4), Draft Remedial Investigation (RI) Report, June 2017 
Comments Made by PRDNER on August 21, 2017; Technical Evaluation of Navy RTCs Completed March 22, 2018 

General Comments / Most Significant Recurring Issues: 

Issue PRDNER Comments 
Text Sections 
Where Issue 

Occurs 
Navy Response to Comments 

PRDNER Technical Evaluation of Navy 
Response 

Navy Response to Technical Evaluation 

EPA Split 
Sample Results 

For five of the ten samples which were split-sampled with 
EPA, Navy reports antimony concentrations of 1.7 to 2 mg/kg 
while EPA shows antimony concentrations as ND.  The 
potential source(s) and/or explanation(s) for this discrepancy 
in analytical findings (e.g., potential laboratory contamination, 
some other sampling error, etc.) are not addressed in the RI 
report.  In light of the observation that antimony was also ND 
in 15 of 16 background sediment samples, please revise the RI 
report to address the potential sources of discrepancies in 
Navy / EPA split sample analyses.   

Section 4.1.4; 
Table 4-7 

The Navy believes there no discrepancy in the 
Navy/EPA split samples and revisions are not 
warranted; the data demonstrate antimony 
concentrations are low in both the Navy and EPA 
samples. One need not attribute small differences 
in concentrations between split samples to errors, 
when innate matrix heterogeneity, small 
differences in laboratory processing and analysis, 
and reporting limits are the very likely 
explanation. 

Okay / accepted.  
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