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1.0 INTRODUCTION 
 
This document presents the results from the performance of a Resource Conservation Recovery 
Act (RCRA) Phase I Facility Investigation (RFI) at the Solid Waste Management Unit (SWMU) 
9, Area B, Tank 214 Area, located at Naval Activity Puerto Rico (NAPR), Ceiba, Puerto Rico.  
This work was performed in general accordance with the, “Final Phase I RCRA Facility 
Investigation Work Plan, SWMU 9 Area B, Tank 214 Area [for] Naval Activity Puerto Rico 
RCRA/HSWA Permit No. PR2170027203 Ceiba, Puerto Rico” (Baker, 2007).  Deviations from 
this work plan are detailed herein.   
 
This document .was prepared by Baker Environmental, Inc. (Baker), for the Navy Base 
Realignment and Closure (BRAC) Program Management Office Southeast (SE).  This RFI was 
performed under Contract Task Order (CTO) 147 under the Naval Facilities Engineering 
Command (NAVFAC) Atlantic Comprehensive Long-Term Environmental Action Navy 
(CLEAN III) Program, Contract Number N62470-02-D-3052.   
 
1.1 Purpose 
 
SWMU 9 includes Areas A, B, and C.  Investigations and corrective measures in these areas date 
back to 1996.  An Interim Corrective Measure (ICM) was conducted in May 2006 to remove 
some Area B surface soil containing elevated levels of lead. During this ICM, the contractor 
encountered petroleum-stained soil in and excavation area located northeast of Tank 214 near the 
mangrove.  That discovery led to this RFI.  In general, the purpose of this RFI is to determine 
whether or not the environment has been impacted from past operations at SWMU 9 Area B 
(Tank 214 Area).  More specifically the purposes were fourfold: 
 

1. To obtain data on the environmental setting 
2. To characterize the source 
3. To determine the nature and extent of contamination 
4. To identify potential receptors 

 
The objective of the investigation is to determine the nature and extent of the petroleum impacted 
soil on the environment, including, if any, the impact on the mangrove area located downgradient 
of the tank area.  In addition, refinement of the conceptual site model (CSM) will be performed 
once the RFI is completed for the ecological risk assessment (ERA).  The data collected in this 
RFI will be used to determine if the ERA that was already under development for SWMU 9 will 
need to be revised.  Furthermore, this data will be evaluated from a human health risk perspective 
to determine if any of the new data are risk drivers.   
 
1.2 Site Location and History 
 
This section provides a description of the site and its history.  A description of regional and area-
specific physiographic features, including climate, topography, geology, and hydrology is 
presented in Section 2.0.   
 
NAPR, formerly known as the U.S. Naval Station Roosevelt Roads (NSRR), occupies over 8,600 
acres on the East Coast of Puerto Rico, along Vieques Passage, with Vieques Island lying 
approximately ten miles to the east (Figure 1-1).  NSRR was commissioned in 1943 as a Naval 
Operations Base and re-designated a Naval Station in 1957.  NSRR operated as a Naval Station 
until March 31, 2004 when NSRR underwent operational closure. On April 1, 2004 NSRR was 
re-designated as NAPR.  The current primary mission of NAPR is to protect the physical assets 
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remaining, comply with environmental regulations, and sustain the value of the property until 
final disposal of the property. 
 
On October 20, 1994, a Final RCRA Part B permit was issued by the United States 
Environmental Protection Agency (USEPA) Region II to NSRR.  This permit contains 
requirements for RFI activities at 24 SWMUs and three areas of concern (AOC).  Prior to 1993, 
environmental activities at NSRR, exclusive of underground storage tanks (USTs), were 
conducted in compliance with Comprehensive Environmental Response, Compensation, and 
Liability Act (CERCLA) regulations under the Department of the Navy’s (DoN’s) Installation 
Restoration (IR) Program.  The RCRA Part B permit, issued for the Defense Reutilization and 
Marketing Office (DRMO) at NSRR, included provisions for corrective action under the 
Hazardous and Solid Waste Amendments (HSWA) provisions of RCRA.  The USEPA issued a 
RCRA 7003 Administrative Order (EPA Docket No. RCRA-02-2007-7301), which became 
effective on January 29, 2007.  This order now identifies 77 SWMUs and six AOCs at NAPR.  
SWMU 9 was listed because of the sludge disposal pits.   
 
The various SWMUs and AOCs at NAPR have been grouped together into Operable Units (OUs) 
based on similarity of investigation scope, geography, or similarity of contaminants potentially 
released.  This RFI pertains to SWMU 9 Area B - Tank 214 Area, a fuel management area within 
OU 2.  OU 2 consists of SWMUs 7 and 8 (Tow Way Fuel Farm) and SWMU 9 (Tanks 212-217).  
 
SWMU 9 is comprised of six USTs, pipelines, and ancillary facilities.  For investigation 
purposes, the SWMU had been divided into three separate areas:  
 

• Area A – Tanks 212 and 213  
• Area B – Tanks 214 and 215  
• Area C – Tanks 216 and 217  

 
SWMU 9, Areas A and B are located north of Forrestal Drive, along Manila Bay Street (Figure 1-
2).  Area C is located approximately 4,000 feet southwest of Areas A and B, north of Forrestal 
Drive along Antietam Road.  The USTs were constructed in the 1940s for the storage of aviation 
gasoline (AVGAS) for piston-driven airplanes.  Most recently, Tanks 212 and 213 (Area A) were 
used for the storage of diesel fuel and unleaded gasoline.  Tanks 214 and 215 (Area B) were 
changed from AVGAS storage to diesel fuel marine, while Tank 216 (Area C) was most recently 
used for the storage of unleaded gasoline (Figure 1-2).  In addition to AVGAS, Tank 217 (Area 
C) may have been used for the storage of diesel fuel marine and JP-5.  All tanks were cleaned and 
taken out of service in 2005.   
 
Previous reports indicate that each UST petroleum-based sludge was removed every five years.  
Sludge material collected during tank cleaning activities prior to 1978 was reportedly disposed of 
onsite in unlined earthen pits.  Since 1978, any sludge materials generated during tank cleaning 
activities have been removed and disposed off-site by a licensed contractor.  A geophysical 
investigation, using a combination of both electromagnetic (EM) terrain conductivity and ground 
penetrating radar (GPR), conducted during Phase I of the SWMU 9 RFI, as well as test pits 
excavated during Phases I and II of the SWMU 9 RFI did not identify the presence of the reported 
sludge disposal pits (Baker, 2000).   
 
Following the Phase II RFI, an ERA was undertaken to determine the impact of Navy activities 
on ecological receptors.  Baker follows the Navy ERA policy, which divides the eight steps of the 
USEPA process into three tiers. These tiers include; 1) the screening level ecological risk 
assessment (SERA) that includes Steps 1 and 2 of the EPA process, 2) the baseline ecological risk 
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assessment (BERA) that includes Steps 3 through 7 of the EPA process, and 3) the evaluation of 
remedial alternatives.  The USEPA Step 8 is risk management, which Navy policy incorporates 
throughout all three tiers.  Steps 3b and 4 of the ERA process were finalized in January, 2006 
(Baker, 2006), and sampling associated with Step 5 of the ERA was performed in August 2005 
with Step 6 of the ERA performed in January 2006.  Prior to submittal of the results of the work 
performed for Steps 5 and 6, however, an ICM was undertaken at three locations at SWMU 9 
Area B in the Tank 214 area in order to remove lead contaminated soil.  During this ICM the 
contractor encountered petroleum stained soil in one of the three excavation areas.  This Phase I 
RFI is the outcome of this finding. 
 
1.3 Previous Investigations and Actions  
 
Sampling activities at SWMU 9 (Areas A, B, and C) have been conducted under four separate 
investigations:  
 

• RFI: Phase I (April 1996), Phase II (September/October 1997), and Phase III (June 1999)  
at Areas A, B, and C; 

 
• Corrective Measures Study (CMS) Investigation in December 2000 at Areas A, B, and C;  
 
• Additional Data Collection Field Investigation in support of the ERA in July 2003 at 

Area B;  
 

• Steps 5 and 6 of the BERA (conducted in August 2005 and January 2006, respectively at 
Area B), and; 

 
• ICM (conducted in May 2006 at Area B) 

 
 
RCRA Facility Investigation  
 
The RFI field investigations and associated analytical data were presented and discussed in the 
Revised Draft RCRA Facility Investigation Report for SWMU 9, Naval Station Roosevelt Roads, 
Ceiba, Puerto Rico (Baker, 2000).  The RFI indicated that there was some evidence of the impact 
of past site operations on subsurface soil and groundwater.  Total petroleum hydrocarbons (TPH) 
Diesel-Range Organics (DRO) and TPH Gasoline-Range Organics (GRO) were detected in 
samples.  SVOC were also detected, but at low levels and did not exceed screening criteria.  The 
inorganics detected in subsurface soil samples above background screening criteria were not 
associated with fuel. Lead was associated with gasoline; however, detects above background were 
limited.  There is evidence of the impact of past site operations on groundwater.  Benzene, 
toluene, ethylbenzene, and xylene (BTEX) compounds were detected in several of the temporary 
monitoring wells located downgradient of Tanks 214.  There is limited evidence of the impact of 
past site operations on surface water and sediment. Several Volatile Organic Compounds (VOCs) 
were detected in sediments, but all were below screening criteria.  Many inorganic compounds 
were detected in surface water and sediment, and many exceeded the background screening 
criteria; however, most of the inorganic compounds were determined not to be associated with 
fuels.  Lead was associated with fuel, and was detected in surface water and sediment above 
screening criteria.  
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The human health risk assessment (HHRA) did not identify an incremental lifetime cancer risk 
greater than the acceptable USEPA limits.  There were no unacceptable non-carcinogenic risks 
associated with exposures to contaminants detected (as estimated in the HHRA).  The screening-
level ERA indicated that the assessment endpoints were not met. As such, the results of the 
screening-level ERA were determined not to be sufficient to conclude that risks to the ecological 
receptors were negligible. For all receptor species, there were multiple chemicals with Hazard 
Quotient (HQ) values greater than 1.0.  These receptor species included sediment-associated biota 
for copper and vanadium, aquatic life for copper and cyanide, earthworms for chromium, plants 
for chromium and lead, Belted Kingfisher for chromium lead, vanadium, American Robin for 
lead, and the Red-Tailed Hawk for lead.   
 
Corrective Measures Study 
 
The CMS field investigation and associated analytical data were presented and discussed in the 
Final Corrective Measures Study Investigation Report for SWMU 9, Naval Station Roosevelt 
Roads, Ceiba, Puerto Rico (Baker, 2003).  A screening-level ERA and Step 3a of the baseline 
ERA was conducted at SWMU 9 for this CMS.  The CMS indicated uncertainties associated with 
the analytical data, and the data were deemed to be unacceptable.  Therefore, a decision was 
made to collect additional surface water, sediment, and surface soil samples and re-evaluate 
potential risks to ecological receptors.  A sampling plan was prepared by Baker and approved by 
the USEPA in 2001 (Baker, 2001).  Based on the additional sampling and re-evaluation of ERA 
Step 3a, it was recommended that no further evaluation of ecological risk need be conducted for 
Area B surface water.  The CMS did indicate that there appeared to be a potential risk to both soil 
invertebrates and upper trophic level receptors from lead and zinc in surface soil.  There also 
appeared to be a potential risk to benthic invertebrates and upper trophic level receptors from 
lead. It was stated that these metals represent those chemicals that could not be dismissed from 
posing potential risk to ecological receptors after evaluating the weight of evidence for each 
chemical.  Due to the potential risks to invertebrates and upper trophic level receptors from the 
surface soils, it was recommended that additional sampling be conducted in the vicinity of Tank 
214 to characterize the extent of lead and zinc contamination.  Also, due to the potential risk to 
benthic invertebrates and upper trophic level receptors from lead in sediment, it was also 
recommended that additional characterization be performed.  This characterization was specific to 
two locations (9SD19 and 9SD20).  Once the characterization was completed, Step 3a of the ERA 
was to be reevaluated before making a decision of whether or not this site should move forward 
to Step 3b or move into the CMS stage. 
 
Additional Data Collection Field Investigation 
 
The additional data collection field investigation and associated analytical data were presented 
and discussed in the Final Additional Data Collection Investigation Report, SWMU 9, Naval 
Activity Puerto Rico, Ceiba, Puerto Rico (Baker, 2004).  Given the limited surface soil and 
sediment data available for these two metals, the CMS recommended the collection of additional 
surface soil samples at Area B (in the vicinity of Tank 214) for lead and zinc analysis, as well as 
the collection of additional sediment samples from the estuarine wetland system downgradient 
from Tank 214 for lead analysis prior to making a decision on whether the SWMU should move 
forward in the ERA process (i.e., the baseline risk assessment problem formulation).  A work 
plan presenting the technical approach for conducting the additional data collection was prepared 
and submitted to the USEPA in 2003 (Baker, 2003).  The report for the investigation contained 
risk calculations and a risk characterization for the lead and zinc surface soil data and lead 
sediment data (unified data sets containing surface soil and sediment data from the RFI, CMS, 
and additional data collection field investigations). Based on the risk calculations and 
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characterization, lead was retained as an ecological chemical of concern (COC) for surface soil 
and terrestrial avian omnivore food web exposures. Lead also was retained as an ecological COC 
for aquatic invertebrates and avian invertebrate consumer populations.   
 
Based on the risk calculations and risk characterization summarized, it was recommended that 
SWMU 9 Area B move forward in the ERA process (Step 3b baseline risk assessment problem 
formulation).  The results of the surface soil sampling at SWMU 9 (Area B) identified levels of 
lead in surface soils above screening criteria.   
 
Baseline Ecological Risk Assessment 
 
The collection and analysis of sediment samples conducted in August 2005 for Steps 5 and 
January 2006 for Step 6 of the ERA process is complete.  However, the results of that 
investigation have not been published as part of the ERA at this time due to the finding of the 
petroleum stained soils during the ICM and the postponement of the ERA process.     
 
Interim Corrective Measure  
 
The screening level ERA and Step 3a of the BERA indicated an ecological risk to invertebrates 
and upper trophic level receptors from lead and zinc in surface soil.  In addition lead was detected 
in soil above the USEPA Region IX Residential Preliminary Remediation Goal (PRG) for lead in 
soil (400 mg/kg).  Thus, the Navy evaluated the option of performing an ICM for the removal of 
soils contaminated with lead in excess of the USEPA action level of 400 mg/kg.  To determine if 
surface soil remediation to address human health would also address potential ecological risks at 
the SWMU, the Navy conducted an evaluation of ecological risks (post remediation).  The 
evaluation concluded that remediation of surface soils in excess of 400 mg/kg lead would reduce 
the magnitude and spatial extent of potential risks to acceptable levels, thereby eliminating the 
need to perform a terrestrial baseline ERA at SWMU 9, Area B.  The USEPA agreed to the 
approach and conclusions.  Three areas exhibiting lead contamination in surface soil above 400 
mg/kg were excavated in May of 2006.   
 
1.4 Current Site Conditions 
 
Figure 1-3 shows current conditions at SWMU 9, Area B (Tank 214).  All tanks were cleaned and 
taken out of service in 2005.  No ongoing activities are occurring at the present time at this 
SWMU.  
 
During the ICM in May 2006, petroleum-impacted soil was discovered at one location at the floor 
of the excavation at a depth of approximately 1 foot below ground surface.  One soil sample was 
collected from the suspected petroleum-contaminated soils and analyzed for TPH-DRO and TPH-
GRO, and Appendix IX VOCs.  Results of this sample (S3-SW01-FL01) indicated TPH-GRO at 
690 mg/kg, TPH-DRO at 144 mg/kg, 1,1,2-trichloroethene (112-TCE) at 46J micrograms per 
kilogram (μg/kg), and acetone at 103 J μg/kg.  It was decided to halt the ERA process in order to 
determine the extent of the petroleum-impacted soil with an RFI.  This decision formed the basis 
for the subject RFI.   
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2.0 PHYSICAL CHARACTERISTICS OF STUDY AREA 
 
The physical setting of NAPR was documented in the 1984 Initial Assessment Study (IAS) 
(NEESA, 1984).  This information is summarized in the paragraphs that follow.   
 
2.1 Climatology 
 
The climate associated with NAPR is characterized as warm and humid, with frequent showers 
occurring throughout the year.  A major factor affecting the weather is the pattern of trade winds 
associated with the Bermuda High, the center of which is in the vicinity of 30o North, 30o West. 
The prevailing wind direction reflects the easterly trade winds.  The area receives a surface flow 
varying between the northeast to the southeast about 75 percent of the year, and as much as 95 
percent of the time in July when the easterly winds are strongest.  The differential heating of the 
land and sea during the day tends to give a more northerly component to the flow on the northern 
side of the island and a more southerly component on the southern side.  During the night, a land 
breeze causes a prevailing southeasterly flow in the north and a prevailing northeasterly flow over 
the southern coast.  The mean annual wind velocity is 5.5 knots, with a minimum in November 
and a maximum in August.  Gales associated with westward moving disturbances in the trade 
winds or hurricanes passing either north or south of the area have the highest probability of 
occurrence from June through October. 
 
Uniform temperatures prevail, with small diurnal ranges as a result of insular exposure and the 
relatively small land areas.  The warmest months are August and September, while the coolest are 
January and February.  Mean annual maximum temperatures range from 82.0° Fahrenheit (F) in 
January to 88.2° F in August.  The mean annual minimum temperatures vary from 64.0° F in 
January to 73.2° F in June. The highest maximum temperature recorded was 95.0° F, while the 
lowest minimum was 59.0° F.  Rain usually occurs at least nine days in every month, with an 
average of 60 inches per year although a dry winter season occurs from December through April.  
About 22 thunderstorm-days occur per year, with maximum frequencies of 3 days per month 
from May through October.  
 
In late summer, the mean sky cover begins a steady decrease from a monthly maximum average 
of 6.5-tenths (a measure of cloud cover on a 1-10 scale) coverage in September to a minimum 
monthly average of 4.4-tenths coverage in February. From March through August, the monthly 
average cloud cover increases steadily from 4.5- to 6.0 tenths coverage during the period.  Over 
the open sea, a maximum of clouds (usually broken stratocumulus) occurs during early morning, 
with the skies clearing or becoming scattered with cumulus by afternoon.  Completely clear or 
overcast skies are rare during daylight hours, while clear skies frequently occur at night. 
 
The hurricane season is from mid-June through mid-September; maximum winds exceed 95 knots 
during severe hurricanes.  An average of two tropical storms per year occurs in the study area, 
one of which usually reaches hurricane intensity. 
 
2.2 Topography 
 
The regional area of NAPR consists of an interrupted, narrow coastal plain with small valleys 
extending from the Sierra de Luquillo range, which has been severely eroded by streams into 
valleys several hundreds of feet deep.  Slopes of up to 60o are common. 
 
In the immediate area of NAPR, elevations range from sea level to approximately 295 feet above 
sea level. Immediately to the north of the NAPR boundary, the hills rise abruptly to heights of 
800 to 1,050 feet above sea level, with the tallest peak located within 1.2 miles of the NAPR 
boundary.  There are a series of three hilly areas on NAPR, two of which separate the southern 
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airfield area from the Port/Industrial, Housing, and Personnel Support areas.  The third set of hills 
is in the Bundy area. These ridgelines not only separate sections of NAPR, but also dictate the 
degree of allowable development.  The ridgeline south of the airfield provides an excellent 
barrier, which effectively decreases the aircraft-generated noise reaching the Unaccompanied 
Enlisted Personnel Housing areas to an acceptable level.  Relief is low along the shoreline and 
lagoons and mangrove swamps are common. 
 
2.3 Geology, Hydrology, and Hydrogeology 
 
Subsections 2.3.1 through 2.3.4 present descriptions of the geologic, hydrologic, and 
hydrogeologic conditions across NAPR.  These are generally applicable to the SWMU 9 area.  In 
2004, Baker conducted a series of Phase II Environmental Condition of Property (ECP) 
investigations across NAPR.  Section 2.3.4 of this report discusses hydrogeologic information 
most relevant to SWMU 9 gained from the ECP investigations.   
 
2.3.1 Soils 
 
The soil associations found at NAPR are predominantly of two types typical of humid areas, 
namely the Swamps-Marshes Association and the Mabi-Rio-Arriba-Cayagua Association, as well 
as the Descalabrado-Guayama Association, which is typical of dry areas.  In addition, isolated 
areas of the Caguabo-Mucara-Naranjito Association, the Coloso-Toa-Bajura Association, and the 
Jacana Amelia-Fraternidad Association are found at NAPR. 
 
The Swamps-Marshes (aka Mangroves) and Mabi-Rio-Arriba-Cayagua associations cover over 
one half of NAPR’s surface area and are equally distributed.  Primarily the Descalabrado-
Guayama and Caguabo-Mucara-Naranjito associations cover the remaining area. 
 
The Swamps-Marshes Association consists of deep, very poorly drained soils.  This association is 
found in level or nearly level areas that are slightly above sea level but are wet, and when the tide 
is high, are covered or affected by saltwater or brackish water.  The soils are sandy or clayey, and 
contain organic materials from decaying mangrove trees.  Coral, shells, and marl at varying 
depths underlie them.  The high concentration of salt inhibits the growth of all vegetation except 
mangrove trees, and in small-scattered patches, other salt-tolerant plants.   
 
The Mabi-Rio-Arriba-Cayagua Association consists generally of deep, somewhat poorly drained 
and moderately well drained, nearly level to moderately steep soils found on foot and side slopes, 
terraces, and alluvial fans.  Soils of this association at NAPR are basically clayey.   
 
The Descalabrado-Guayama Association generally consists of shallow, well drained, strongly 
sloping to very steep soils on volcanic highlands.  Soils of this association are found primarily in 
the hilly areas located directly inland and adjacent to the soils of the Swamps-Marshes 
Association.   
 
The Caguabo-Mucara-Naranjito Association consists generally of shallow and moderately deep, 
well drained, sloping to very steep soils on volcanic highlands.  This association consists of soils 
that formed in residual material weathered from volcanic rocks.  This association is represented at 
NAPR by soils of the Sabana series, which are found on the side slopes and the hilly terrain west 
of Langley Drive in the Fort Bundy area.  These soils are suited for pasture and woodland.  Steep 
slopes, susceptibility to erosion, and depth to bedrock are the main limitations for farming and for 
recreation and urban areas.   
 
The Coloso-Toa-Bajura Association consists of deep, moderately well drained to poorly drained, 
nearly level soils found on floodplains.  This soil association extends along the western boundary 
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of NAPR and around the airfield.  The soils of this association formed in fine-textured and 
moderately fine-textured sediment of mixed origin on floodplains.  The Coloso soils are deep and 
somewhat poorly drained; the Toa soils are deep and moderately well drained; and the Bajura 
soils and Maunabo soils are deep and poorly drained.  The Reilly soils, also part of this 
association, are shallow sand and gravel and are excessively drained; they lie adjacent to streams.  
The minor soils are Talante, Vivi, Fortuna, Vega Alta, and Vega Baja.  The Talante, Vivi, 
Fortuna, and Vega Baja soils are found on floodplains, while the Vega Alta soils occupy slightly 
higher positions on terraces. 
 
The Jacana-Amelia-Fraternidad Association consists generally of moderately deep and deep, well 
drained and moderately well drained, nearly level to strongly sloping soils on terraces, alluvial 
fans, and foot slopes.  This association is represented at NAPR by soils of the Jacana series, 
which consist of moderately deep, well-drained soils found on the foot slopes and low rolling 
hills along Langley Drive and just east of the airfield.  These soils formed in fine-textured 
sediment and residuum derived from basic volcanic rocks.   
 
2.3.2 Regional Geology 
 
The underlying geology of NAPR area is predominantly volcanic (composed of lava and tuff), as 
well as sedimentary (rocks derived from discontinuous beds of limestone).  These rocks all range 
in age from early Cretaceous to middle Eocene period.  The volcanic rocks and interbedded 
limestone have been complexly faulted, folded, metamorphosed, and variously intruded by 
dioritic rocks.  This complex geological structuring occurred sometime after the deposition of the 
limestone during the middle Tertiary era, when Puerto Rico was separated from the other major 
Antillean Islands by block faulting, and was arched, uplifted, and tilted to the northeast.  Culebra, 
Vieques, and the Virgin Islands are part of the Puerto Rican block; they are separated from the 
main island simply because of the drowning that resulted from the tilting. 
 
In addition to the predominant volcanic and sedimentary rock, unconsolidated alluvial and older 
deposits from the Quaternary period underlie the northwestern and western sectors of the base. 
 
The primary geologic formations on and near NAPR are various beach deposits, alluvium, quartz 
diorite and granodiorite, quartz keratophyre, the Daguao Formation, and the Figuera Lava.  The 
Peña Pobre fault zone traverses NAPR.   
 
SWMU 9 is situated on residuum derived from underlying dioritic bedrock.  Quaternary 
sediements were deposited on the bedrock as the Caribbean Sea progressed and regressed.   
 
2.3.3 Regional Hydrology 
 
The surface waters that flow across the northeastern plain of Puerto Rico, where NAPR is 
located, originate on the eastern slopes of the Sierra De Luquillo Mountains.  Surface runoff is 
channeled into various rivers and streams that eventually flow into the Caribbean Sea.  The 
Daguao River and Quebrada Seca Stream (a tributary to Rio Daguao) collect surface waters from 
the hills immediately north of NAPR and, in periods of heavy rain, flooding occurs on NAPR. 
The Daguao-Quebrada Seca watershed comprises an area of approximately 7.6 square miles 
(4,900 acres), and the river falls some 700 feet from its source to sea level.  Increased 
development in the town of Ceiba, especially in areas adjacent to NAPR’s northern boundary, has 
significantly increased the surface runoff reaching NAPR, causing ponding and erosion in the 
Boxer Drive area.  Boxer Drive, for a major portion of its length, is subject to surface water 
flooding, as are Hangar 200 and AIMD Hangar 379 and adjacent apron areas.  This condition has 
been alleviated by the construction of a new highway (Route 3) immediately outside the fence 
and the realignment of Boxer Drive, with attendant storm water management features. 
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In the low-lying shore areas, seawater flooding results from storms, wind, and abnormally high 
tides. The tidal ranges in the NAPR area are rather small, with a maximum spring range of less 
than three feet.  The tides are semidiurnal and have a usual range of about one-foot in the main 
harbor of NAPR.   
 
Little information exists concerning the hydrogeology of NAPR.  The only known potential 
sources of groundwater lie in lenticular beds of clay, sand and gravel, and rock fragments, which 
occur at a depth of less than 100 feet.  No wells have been developed on site from these layers.  
Some wells had been developed upgradient of NAPR in Ceiba, some three kilometers from base 
headquarters, but were abandoned due to high levels of salinity.   
 
The quality of surface waters is variable, reflecting the drainage area through which the water 
flows.  Generally, surface waters have high turbidities and bio-organics (naturally occurring 
organics, such as decay products of vegetable and animal matter) due to the periodic heavy rains 
that can easily erode soils from steep slopes, exposed areas and disturbed streambeds.  Water 
from alluvial aquifers along the coast of NAPR is of a calcium bicarbonate type, and has high 
concentrations of iron and manganese.  The source of these minerals is unknown, but they may be 
derived from buried swamp or lagoon deposits.   
 
A seawater-freshwater interface is present in the aquifers throughout the coastal areas of Puerto 
Rico, usually within a short distance inland of the coastline.   
 
The NAPR potable water treatment plant receives raw water from the Rio Blanco through a 27-
inch diameter reinforced concrete pipe that replaced the old, open channel.  The intake is located 
at the foot of the El Yunque rain forest.  This buried raw water line traverses a distance of 14 
miles from the intake to the NAPR boundary.  A raw water reservoir is located at the water 
treatment plant and has a 45 million gallon capacity.  Additionally, there are two fire protection 
storage reservoirs with a total capacity of 520,000 gallons.   
 
NAPR has been served for over 30 years by the present water-treatment facility.  The plant 
(Building 88) has a capacity of 4.0 million gallons per day (mgd).  Water flows by gravity into a 
45 million-gallon raw water storage basin from which the plant draws its supply at a rate of 1.3 
mgd on average.  Treatment consists of pre-chlorination, coagulation sedimentation, filtration, 
and post-chlorination.   
 
2.3.4 Site-Specific Hydrogeology 
 
In 2004, Baker conducted a Phase II ECP investigation involving 20 sites throughout NAPR.  
Some consistent stratigraphic trends were observed during the ECP.  The site-specific 
hydrogeology can be better understood in the context of NAPR regional geology.  For the sake of 
simplicity, the NAPR regional geology can be divided into three regions:  
 

• Upland areas 
• Near-shore flat lands 
• Inland flat lands 

 
The upland areas of NAPR includes the hills encompassing the Tow Way Fuel Farm and hospital 
areas, and the hills encompassing the area behind the Exchange, the former Atlantic Fleet 
Weapons Training Facility (AFWTF) Command, and Fort Bundy area.  These upland areas are 
underlain by volcanic bedrock and exhibit varying degrees of weathering.  Typically, the bedrock 
is overlain be a relatively thin residual soil (i.e., residuum).  Residuum is unconsolidated soil, 
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originating from weathered-in-place bedrock.  This residuum generally consists of sand, silt, and 
clay.   
 
The near-shore flat land areas include the mangrove swamp areas as well as the shores of 
Ensenada Honda and Puerca Bay.  The near-shore areas are typically underlain by marine sand 
layers (with coral and shell fragments), silt and clay layers, and occasional peat layers.  In some 
near-shore areas, particularly by the harbor and Camp Moscrip in the southeastern portion of the 
base, fill material overlays the marine layers.  The fill consists of rock fragments, debris (e.g., 
brick), sand, silt, and clay.   
 
The inland flat land area generally encompasses the airfield and golf course areas.  The inland flat 
land area is typically underlain by relatively thick residuum.  The residuum generally consists 
predominately of clay.  The residuum is derived from the underlying volcanic bedrock.  Fill 
material overlays the residuum in some areas, particularly the airfield, and generally consists of 
sand and gravel with lesser amounts of silt and clay.   
 
Geologic interpretation was made from information obtained during the RFI.  Lithologic 
descriptions and other physical observations were record on Test Boring and Well Construction 
Records (Appendix A).  Two geologic cross sections were constructed at locations shown on 
Figure 2-1.  Cross Section A-A’ (Figure 2-2) trends northwest to southeast, and Cross Section B-
B’ (Figure 2-3) trends southwest to northeast.   
 
SWMU 9 is located within the upland area, and on the border of near-shore flat lands.  The 
highest areas of SWMU 9 are at an elevation of approximately 20-feet above the mangrove 
swamp.  SWMU 9 is an upland peninsula that slopes down to the mangrove swamp to the 
northwest, north, and northeast.  Tank 214 is situated on weathered bedrock.  The upper portion 
of bedrock might have been excavated to accommodate the tank and partially backfilled with the 
excavated rock (see Cross Section A-A’, boring SB23).  Much of the slope is comprised of 
backfilled material, although portions are residuum from the weathering of underlying bedrock 
(see Cross Section B-B’, boring SB27).  Clay predominates the surficial material of the near-
shore flat lands (see Cross Section A-A’, boring TW/SB09).  Weathered bedrock underlies the 
residuum, clay, and fill throughout the SWMU 9 area.   
 
Groundwater yields at SWMU 9 were not measured quantitatively, but were observed to be very 
low and estimated at less than 1 gallon per minute (gpm).  Groundwater was observed not to be at 
static conditions prior to sampling.  Rising groundwater levels were observed in the first three 
temporary wells installed (TW-00, TW-01, and TW-06) two days after installation.  Groundwater 
sample collection was conducted over a period of three days at most wells due to low yields.  The 
yield at 9GW00 was so low only 1.3 liters of water was pumped over the three-day period, and 
only enough sample volume was able to be collected for TPH-GRO and metals.  Based on 
professional experience and the literature, surficial clays typically exhibit common features.  Silts 
and clay tend to be non-porous, groundwater and contaminants migrate via secondary porosity 
(fractures).  Upper portions of surficial clays tend be fractured due to weathering (Parker, 1999).  
These fractures are predominantly vertical and exhibit varying degrees of interconnectivity.  
Fracture frequency tends to decrease with depth.   
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3.0 FACILITY INVESTIGATION 
 
The mangrove area and the hill around Tank 214 were investigated in March 2007.  Section 3.1 
discusses soil boring advancement and temporary monitoring well installation.  Section 3.2 
discusses the sampling and analysis program, and Section 3.3 presents a discussion of the 
decontamination procedures utilized during this investigation, investigation derived waste is 
detailed in Section 3.4, and Quality Assurance/Quality Control (QA/QC) sampling programs 
involved with the 2007 RFI are provided in Section 3.5.  Analytical results are discussed in detail 
in Section 4.0.  Figures 3-1 and 3-2 depict sampling locations at SWMU 9. 
 
Some deviations to the approved work plan were made in the field due to conditions encountered.  
The planned borings were located on a grid in the vicinity of the ICM excavation; however, an 
adaptive fill approach replaced the grid as the area of the contamination expanded beyond the 
proposed grid and vegetation and topography had to be considered.  Two subsurface soil samples 
were planned for each boring; however, only one subsurface soil sample was obtained from 
several borings near the mangrove due to shallow groundwater.  Fifteen soil borings were 
planned; however, the total number of borings increased to 35 due to the larger than anticipated 
extent of contamination.  
 
3.1 Soil Boring Advancement and Temporary Well Installation 
 
Surface and subsurface soil samples were collected using direct-push technology (DPT) through 
the use of a Geoprobe® Macro Core Sampler in conjunction with a Geoprobe® 6620 DT track-
mounted rig.  GeoEnviroTech of San Juan, Puerto Rico was the DPT contractor.  As presented in 
the Final RFI Work Plan (Baker, 2007), a total of 36 soil borings (9SB00 through 9SB35) were 
advanced at SWMU 9 (Figure 3-1).  The soil borings were advanced until groundwater was 
encountered, the vertical extent of contamination was defined (based on field evidence), or probe 
refusal.  Each boring location was field located with a mapping grade Global Positioning System 
(GPS) receiver.  An approximate elevation was obtained from the top of the polyvinyl chloride 
(PVC) casing and adjacent ground surface.  Soil boring logs have been produced and are provided 
in Appendix A.   
 
Temporary wells were installed in eight of the 36 borings (Figure 3-1).  The intent of the 
temporary wells was to identify the nature and extent of contamination in groundwater and relate 
it to the petroleum detected in the soils.   
 
GeoEnviroTech personnel pulled all well materials from the bore holes upon completion of 
groundwater sampling.  Spent well materials were placed in plastic garbage bags and disposed.  
Soil produced by drilling, that was not sampled, was placed back into the open boreholes 
following the removal of well materials.  The remaining borehole space was grouted to ground 
surface with bentonite grout.   
 
3.2 Environmental Sampling and Analysis Program 
 
Table 3-1 provides a summary of the soil, sediment, and groundwater sampling and analytical 
program performed for the 2007 RFI program at SWMU 9.  In addition, this table shows 
information related to field duplicate and matrix spike/matrix spike duplicate (MS/MSD) samples 
(since these were collected concurrent with the environmental samples).  Other QA/QC samples 
(trip blanks, field blanks, and equipment rinsate blanks) were collected and analyzed as shown on 
Table 3-2.   
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3.2.1 Surface and Subsurface Soils 
 
Figure 3-1 shows soil boring locations.  One surface soil sample and two subsurface soil samples 
were planned.  As discussed in Section 3.0, the number of samples and their depths varied based 
on encountered conditions.  In general, one surface soil sample and one subsurface soil sample 
(unsaturated, where available) was collected from each boring near the mangrove and on the 
hillside leading up to Tank 214.  One or two subsurface soil samples were collected at borings 
located on the slope, or on top of the hill leading to Tank 214.  Surface soils appeared 
uncontaminated at these locations.  So, a limited number of surface soil samples were collected at 
the discretion of the Site Manager, which was based on PID readings and visual/olfactory 
evidence.   Samples were collected for on-site analysis and/or off-site laboratory analyses.    
 
Each surface and subsurface soil sample was screened in the field using a PID; screening results 
were recorded in a field logbook and are presented on the Test Boring Records and Well 
Construction Records (Appendix A).  Soil samples for VOC analysis were placed in pre-
preserved vials (one containing methanol and two containing sodium bisulfate) consisting of 
TerraCore sampling kits.   
 
Fifty-two soil samples were collected for on-site analysis of TPH-GRO and TPH-DRO using a 
SiteLAB UVF-3100 Hydrocarbon Analyzer.  In addition, five duplicate samples were collected.  
Table 3-3 presents the UVF-3100 analytical results for the surface and subsurface soil samples.   
 
Sixty-one soil samples were collected for Appendix IX VOCs, SVOCs, and metals, as well as low 
level PAHs, TPH-GRO, and TPH-DRO.  In addition, five duplicate samples and three MS/MSD 
samples were collected.  These samples were submitted to Severn Trent Laboratory (STL) in 
Savannah, Georgia.   
 
3.2.2 Sediments 
 
Sediment samples were collected from the estuarine wetlands generally north of Tank 214.  The 
mangrove area in the vicinity of SWMU 9 was dry during this RFI field investigation due to 
drought like conditions that PR was experiencing.  Typically, this area is inundated by several 
inches of water.  The sediment surface was dry and hard (with desiccation cracks).   
 
These sediment samples were collected to support the on-going ERA and to assist with TPH 
contamination delineation.  Eight samples were originally collected to support the ERA (labeled 
as “SD” on Figure 3-2).  To supplement, or provide a better understanding of data from previous 
investigations, the location for these eight sediment samples coincide with previous sampling 
locations.  During this sample collection, elevated PID readings and fuel odors were observed in 
several of the sample locations (namely, 9SD44, 9SD48, 9SD49, and 9SD50).  Twenty-six 
additional sediment samples (9SDUVF-1 through 9SDUVF-26) were collected for PID screening 
and/or UVF-3100 analysis (labeled as “UVF” on Figure 3-2).  One additional sediment sample 
was collected (9SDBKG01) to find the maximum extent of contamination.  This location was 
selected to be far enough downgradient to represent un-impacted conditions.  Table 3-4 presents 
the PID readings and the UVF-3100 analytical results for the sediment samples.   
 
Samples were collected below the hard weathered surface (from a depth of approximately 3-
inches) to the water table (generally 12-inches bgs).  The first 3-inches of sediment were not 
collected due to the uncertainty of chemical changes due to weathering.  Nine sediments samples 
were collected.  In addition, one duplicate sample and one MS/MSD sample were collected.  
These samples were analyzed for Appendix IX VOCs, SVOCs, and metals, as well as low level 
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PAHs, TPH-GRO, and TPH-DRO.  These samples were submitted to STL in Savannah, Georgia.   
 
3.2.3 Groundwater 
 
Eight groundwater samples were collected, one from each of the temporary wells installed.  All 
samples except for 9GW00 were submitted to the analytical laboratory for Appendix IX VOCs, 
SVOCs, total metals, and dissolved metals, as well as low level PAHs, TPH-GRO and TPH-
DRO.  All samples except for 9TW25 were collected for on-site analysis of TPH-GRO and TPH-
DRO using a SiteLAB UVF-3100 Hydrocarbon Analyzer.  No additional temporary wells were 
anticipated to be installed after temporary well 9TW25, so field-based analysis was not performed 
on the sample collected from this temporary well.   
 
Groundwater yields at all wells were low at all the wells.  The USEPA Region II low-flow 
procedures were proposed in the work plan to provide a technically sound and consistent method 
for sampling.  Section III of the USEPA procedures was followed, which outline sampling for 
wells with insufficient yield.  The low yield was extreme at temporary well 9TW00.  Due to low 
yield, the analyte list was reduced for sample 9GW00, and included only Appendix IX VOCs, 
TPH-GRO, and total metals.  Overall, groundwater samples were collected over a period of three 
days, due to the slow recovery of some of the monitoring wells. Table 3-5 presents the UVF-3100 
analytical results for the groundwater samples.   
 
3.2.4 Water Levels 
 
Depth-to-water (DTW) measurements were collected from each installed well prior to initiation 
of groundwater sampling (Table 3-6).  DTW measurements were collected using an electronic 
water level meter and measured from the top of the PVC casing to the nearest 0.01-foot.  With the 
exception of well 9TW17, static conditions were not observed in the temporary wells.  
Groundwater recharge was still observed two days after installation in wells 9TW00, 9TW01, and 
9TW06.   Groundwater recharge was observed one day after installation in wells 9TW13 and 
9TW16.  A slight decrease in the DTW measurement was observed in well 9TW17 after a period 
of one day (probably due to natural fluctuation).   
 
Due to non-static groundwater conditions, a groundwater flow map could not be generated.  
Historical observations indicate that groundwater flow is to the north, toward the Mangrove and 
appears to be influenced by topography and surface water bodies.   
  
3.3 Decontamination Procedures 
 
The Geoprobe® rig soil sampling equipment (i.e. MacroCore® samplers and rods.) were 
decontaminated between each sampling location in accordance with the USEPA approved RFI 
Work Plans (Baker, 1995).  Stainless steel spoons, MacroCore® liners, and groundwater sample 
tubing were all new prior to use, used for the collection of a single sample and disposed.   
 
3.4 Investigation Derived Waste (IDW) 
 
Minimal IDW was generated during soil sampling and temporary monitor well installation.  In 
accordance with the work plan, soil cuttings were returned to the borings.  A minimal amount of 
water from equipment decontamination was generated (less than 10-gallons).   This water was 
placed on bermed plastic sheeting and allowed to evaporate.   
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3.5 QA/QC Sampling and Analysis Program 
 
QA/QC samples were collected, including field duplicates, MS/MSD, trip blanks, field blanks, 
and equipment rinsate blanks.  Tables 3-1 and 3-2 show the QA/QC samples collected.   
 
3.5.1 Field Duplicates 
 
A total of 61 soil samples were collected for fixed-base laboratory analyses during this RFI field 
sampling activity at SWMU 9.  The RFI Work Plan specifies that one duplicate sample be 
collected for fixed-base laboratory analyses at a frequency of approximately 10 percent of 
environmental samples collected per media.  Five duplicate samples were collected instead of six.  
A greater number of samples were collected than planned due to the larger extent of suspected 
concentration.  Extra glassware was in inventory and ordered; but was still insufficient.  The field 
manager decided to eliminate the sixth duplicate to conserve glassware on the last day of 
sampling.   
 
Each was analyzed for Appendix IX VOCs, SVOCs, and total metals, as well as low level PAHs, 
TPH-GRO and TPH-DRO.  One groundwater duplicate sample was collected at 9TW13 for the 
eight total groundwater samples collected.  One sediment duplicate sample was collected at 
9SD50 for the eight total sediment samples collected.   
 
A total of 52 soil samples were collected for on-site analyses during this RFI field sampling 
activity at SWMU 9.  One duplicate sample was collected for field-based analysis at a frequency 
of 10 percent of UVF-3100 analyzer samples collected per media.  Five duplicate soil samples 
and two duplicate sediment sample were collected for UVF analysis.   
 
3.5.2 MS/MSDs 
 
A total of 61 soil samples were collected as part of the 2007 RFI field sampling activity.  The RFI 
Work Plan specifies one MS/MSD will be collected at a frequency of 5 percent of environmental 
samples collected of a similar matrix for fixed base analytical laboratory analysis.  Therefore, 
three MS/MSD soil samples were collected.  One sediment MS/MSD sample and one 
groundwater MS/MSD sample was also collected.   
 
3.5.3 Trip Blanks 
 
One trip blank sample accompanied each cooler containing the samples for Appendix IX VOC 
and/or TPH-GRO analysis.  A total of seven trip blank samples were prepared and according to 
the Work Plan, analyzed for Appendix IX VOCs and TPH-GRO.   
 
Inadvertently, trip blanks 2007TB01 through 2007TB03 were analyzed for Appendix IX VOCs 
only.  This oversight had an insignificant impact on data quality.  According to discussions with 
the third party data validation DataQual, introduction of non-site related contamination is least 
likely to occur during shipment.  Furthermore, a TPH-GRO detection in a trip blank would only 
affect low-level detections in environmental samples (likely making low-level detections non-
detect).  Since the screening criterion is 100 mg/kg (Section 4.1) detections above or near the 
screening criterion would not be impacted.   
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3.5.4 Field Blanks 
 
Field blank samples were collected from two different source water used during this 
investigation.  One field blank sample (2007FB01) was collected from lab grade de-ionized water 
used as the source water for the soil sampling equipment rinsate blanks.  The other field blank 
sample (2007FB02) was from a NAPR potable-water source used for soil sample collection 
equipment decontamination.  The Work Plan called for a field blank of store-bought distilled 
water.  Since store-bought distilled water was not purchased or used during this investigation, a 
blank for store-bought distilled water was not necessary.   
 
Field blank samples were analyzed for the same parameters as the related environmental samples.  
Therefore, both field blank samples were sent to the fixed base laboratory for analysis of 
Appendix IX VOCs, SVOCs, and total metals, as well as low level PAHs, TPH-GRO and TPH-
DRO.   
 
3.5.5 Equipment Rinsate Blanks 
 
Three decontaminated equipment rinsate samples were collected, submitted, and analyzed as part 
of the QA/QC program.  It should be noted that the stainless steel soil sampling spoons, 
Geoprobe® liners, and groundwater tubing were not reused.  The purpose of the rinsate blanks 
for these disposable items was to ensure that the sampling equipment were originally 
contaminant-free, or did not become contaminated during shipping, storage, and handling prior to 
use.   
 
2007ER01 was rinsate of the stainless steel spoon associated with the soil sampling activities.  
2007ER02 was the rinsate inadvertently collected from a sediment sample corer liner instead of a 
Macro Core® acetate liner, which was actually used during soil sampling.  2007ER03 is a rinsate 
from silicon/polyethylene tubing associated with groundwater sampling.   
 
Equipment rinsate samples were analyzed for the same parameters as the related environmental 
samples.  Therefore, each equipment rinsate samples was analyzed for Appendix IX VOCs, 
SVOCs, and total metals, as well as low level PAHs, TPH-GRO and TPH-DRO.   
  
3.6 Data Specification 
 
This section presents information on analytical data for the evaluation.  Data tracking and 
management is presented to explain the documentation process for data quality.  Non site-related 
analytical results are discussed in relation to laboratory contaminants.  The federal and state 
standards and criteria used in the evaluation of the analytical results are presented and defined.   
 
3.6.1 Data Management and Tracking 
 
The management and tracking of data from the time of field collection to receipt of the analytical 
results is important and reflects the quality of the analytical results.  Field samples and their 
corresponding analytical tests were recorded on the chain-of-custody (CoC) forms, which are 
included as Appendix B.  The CoC forms were checked against the Project Plans (Baker, 2007) to 
determine if all designated samples were collected for the appropriate parameters.  Upon receipt 
by the laboratory, a comparison to the field information was made to determine if each sample 
received by the laboratory was analyzed for the correct parameters.  In summary, the tracking 
information was used to identify the following items:  
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• Identify sample discrepancies between the analysis plan and the field investigation 
• Verify that the laboratory received all samples and analyzed for the correct parameters 
• Ensure that a complete data set was available for each media of concern 

 
The analytical data will be stored at Baker in hard-copy format in the project file as well as 
electronically on the server and server backup.   
 
3.6.2 Data Validation Summary 
 
There were seven sample data groups (SDGs) associated with the analytical data from samples 
collected during this SWMU 9 Tank 214 Area Phase I RFI.  Data validation was performed by 
DataQual Environmental Services, LLC in Saint Louis, Missouri.  Each SDG was evaluated, 
resulting in several potential usability issues.  This section generally discusses these issue and 
comments on their significance.  Original data validation summaries are included as Appendix C.   
 
There were seven sample data groups (SDGs) associated with the analytical data from samples 
collected during this SWMU 9 Tank 214 Area Phase I RFI.  Data validation was performed by 
DataQual Environmental Services, LLC in Saint Louis, Missouri.  Each SDG was evaluated, 
resulting in several potential usability issues.  This section generally discusses these issue and 
comments on their significance.  Original data validation summaries are included as Appendix C.   
 
VOC concentrations and detection limits for most surface soil, subsurface soil, and sediment were 
estimated (“J” or “UJ” flag).  This was due to a variety of reasons, including holding time 
exceedences, detections in blank samples, low surrogate recoveries, duplicates not exhibiting 
comparable results, or continuing calibration criteria exceedences.  The effect of these estimated 
concentrations and detection limits is negligible.  Use of estimated values is acceptable to the 
USEPA (USEPA, 1989).  Furthermore, detections were several orders-of-magnitude less than 
screening criteria, well outside the error variance in the analytical data.  VOC concentrations and 
detection limits a few groundwater samples were estimated (“J” or “UJ” flag) due to blank 
contamination, split sample comparisons, continuing calibration criteria exceedences, or low 
surrogate recovery.   
 
SVOC concentrations and detection limits for some surface soil, subsurface soil, sediment, and 
groundwater were estimated (“J” or “UJ” flag), or rejected.  The estimated values were due to a 
variety of reasons, including, detection in blank samples, low surrogate recoveries, or continuing 
calibration criteria exceedences.  SVOCs (non-PAH compounds) were not detected.  So, the 
effect of the estimated data is inconsequential.  Several rejected values (“R” flag) were due to 
either re-analysis holding time exceedences or continuing calibration problems.  The effect of the 
rejected data is inconsequential.  Non-site related compounds (e.g., 4-Nitroquinoline-1-oxide) 
were affected.   
 
PAH concentrations and detection limits for some surface soil, subsurface soil, sediment, and 
groundwater were estimated (“J” or “UJ” flag).  This was mainly due to detections in blank 
samples, and to a lesser degree, non comparable duplicate pairs or continuing calibration criteria 
exceedences.  These estimated values do not affect most PAH detections since detections were 
well below screening criteria; and likely outside the error variance.  Detections of PAHs in 
9SB00-01, 9SB01-00D, and 9SB02-00 were near screening criteria; however, the estimations 
were due to detections in blank samples.  The detection in blank samples were well below 
detections in the environmental samples 
 
TPH-GRO concentrations and detection limits for some surface soil, subsurface soil, sediment, 
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and groundwater were estimated (“J” or “UJ” flag).  This was due to a variety of reasons, 
including holding time exceedences, detection in blank samples, low surrogate recoveries, 
duplicates not exhibiting comparable results, or continuing calibration criteria exceedences.  The 
effect of these estimated concentrations and detection limits is negligible.  The re-analysis of two 
groundwater samples re-analyses rejected due to holding time exceedences.  Use of estimated 
values is acceptable to the USEPA (USEPA, 1989).  Furthermore, most detections were above or 
below the screening criterion, and likely outside the error variance in the analytical data.   
 
TPH-DRO concentrations and detection limits for some surface soil, subsurface soil, sediment, 
and groundwater were estimated (“J” or “UJ” flag).  This was due to detections in blank samples.  
Detections in blank samples only affect low-level detections and non-detects, and have no affect 
on high-level detections, or detections near screening criterion.  For groundwater, the MS/MSD 
exhibited non-compliant recoveries, resulting estimated concentrations.   
 
Inorganic concentrations and detection limits for some surface soil, subsurface soil, sediment, and 
groundwater were estimated (“J” or “UJ” flag).  CRI check standard for thallium in soil (surface 
and subsurface) and sediment exhibited recoveries below the QC limit.  This was apparent in all 
SDGs.  Additionally, blank contamination in all media was noted in calibration, preparation, 
and/or field blank samples for thallium, mercury, copper, and zinc.  Also, MS/MSD pairs for all 
media exhibited non-compliant recoveries for several metals, including antimony, cobalt, lead, 
and vanadium.  For groundwater, concentrations were estimated because the duplicate did not 
exhibiting comparable results.  The thallium appears to the most affected, and results are biased 
low.    Also, vanadium concentrations were estimated because the total and dissolved vanadium 
comparison exceeded criteria.   
 
3.6.3 Discussion of QA/QC 
 
QA/QC samples were collected during the soil, sediment,  and groundwater investigation.  These 
samples included duplicates, one trip blank, one field blank, and one equipment rinsate blank.  
Analytical results of the QA/QC samples are included in Appendix D.  The Positive Detection 
Summary of the QA/QC Samples is presented in Table 3-7.   
 
There are some discrepancies from the Work Plan with regard to the QA/QC samples.  Trip 
blanks in sample shipments with multiple coolers for Appendix IX VOCs and TPH-GRO analysis 
were not associated with specific coolers, and consequently groups of samples.  The data 
validator had to use multiple trip blanks in data validation.  Additionally, trip blanks 2007TB01 
through 2007TB03 were not analyzed for TPH-GRO.  The TPH-GRO analysis could not be 
validated for soil samples from borings 9SB00 through 9SB21.   
 
3.6.4 Non Site-Related Analytical Results 
 
Some of the organic constituents detected in soil and groundwater for the RFI are attributable to 
non site-related conditions or activities.  Blank samples provide a measure of contamination that 
has been introduced into a sample set during collection, transportation, preparation, and/or 
analysis of samples.  To remove non site-related contaminants from further consideration, the 
concentrations of chemicals detected in blanks are compared with concentrations of the same 
chemicals detected in environmental samples.  Non site-related contaminants might include 
common laboratory contaminants or other compounds not considered common laboratory 
contaminants.   
 
One common laboratory contaminant was detected in the blank samples (acetone in 2007TB06 at 
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8.4 J micrograms per liter [μg/L]).  Common laboratory contaminants contained in blanks that are 
not considered common laboratory contaminants were considered as positive results only when 
observed concentrations exceeded ten times the maximum concentration detected in any blank 
(USEPA, 1989).  Acetone was detected in most soil and sediment samples within 84 μg/L, and 
therefore are not considered to be site related.   
 
Organic constituents contained in blanks that are not considered common laboratory 
contaminants (i.e., all other TCL organics) were considered as positive results only when 
observed concentrations exceeded five times the maximum concentration detected in any blank 
(USEPA, 1989).  TCL compound concentrations of less than five times the maximum level of 
contamination noted in any field blank or equipment rinsate were considered to be not detected.  
The maximum concentrations of other detected blank contamination were as follows:  
 
 Acetone    8.4 J μg/L 
 Bromoform    17 μg/L 
 Chloroform    74 μg/L 
 1,2-Dibromo-3-Chloropropane  6.2 μg/L 
 Propionitrile    0.69 J μg/L 
 Trichloroethene    4.9 μg/L 
 1,4-Dichlorobenzene   0.6 J μg/L 
 Aramite, Total    6.7 J μg/L 
 Barium     7.7 J μg/L 
 Copper     120 J μg/L 
 Zinc     110 μg/L 
 
Of the above detections, only acetone, barium copper, and zinc were detected in environmental 
samples.  Detections of acetone were five to six orders-of-magnitude below screening criteria and 
not a concern at SWMU 9.  Barium, copper, and zinc were detected in the environment in the 
parts per million range, which is well above blank sample concentrations.    
 
3.6.5 Evaluation of the Field Screening Results 
 
The UVF-3100 Petroleum Hydrocarbon Analyzer was the primary means of driving the direction 
of the investigation at Tank 214.  This meter was tested by the USEPA and determined to be a 
suitable method for analyzing TPH.  Confirmatory samples were collected for fixed-base 
laboratory analysis of TPH by Modified 8015B.  Table 3-8 shows the field analytical results 
(UVF-3100) for TPH-DRO compared with the laboratory result (Modified 8015B).  Table 3-9 
shows the field analytical results (UVF-3100) for TPH-GRO compared with the laboratory result 
(Modified 8015B).  These tables also show relative percent difference (RPD) calculations.  RPDs 
are typically used to compare samples and duplicates using the same analytical method.  SW-846 
Method 8015B contains rigorous QA/QC measures to provide control on reliability.  Field-based 
methods have less rigorous QA/QC measures to provide rapid results in a cost effective manner.  
The RPD method was borrowed to provide a point of comparison to evaluate the reliability of the 
UVF-3100.  According to convention, RPDs of up to 50 percent for soil samples are acceptable.  
This is due to soil heterogeneities.  Given that two different analytical methods were used, some 
difference in results is expected.   
 
The comparison of field-based methods with SW-846 Method 8015B shows generally 
unacceptable correlation.  Comparing “clean” TPH-DRO samples pairs (where UVF-3100 TPH-
DRO was non-detect), 14 of 21 (68%) show acceptable RPDs.  Comparing “contaminated” 
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sample pairs (where the UVF-3100 detected TPH-DRO), only 4 of 27 (15%) show acceptable 
RPDs.  A comparison of the field analytical results versus the laboratory result is also presented 
on Figure 3-3.  This figure shows the positive detections of the UVF-3100 (in blue) versus 8015B 
analysis (in pink).  The UVF-3100 detections were less than SW-846 Method 8015B at high 
levels of TPH-DRO, but were greater than SW-846 Method 8015B at low levels of TPH-DRO.  
The UVF-3100 results generally trend with the 8015B results, but shows more variability.   
 
Despite the reliability issue of the UVF-3100, it proved useful in guiding the TPH-DRO 
investigation.  The UVF-3100 did generally detect relatively high levels and low levels of TPH-
DRO that corresponded to SW-846 Method 8015B.   
 
Comparing “clean” TPH-GRO samples pairs (where UVF-3100 TPH-GRO was non-detect), all 
samples are close in concentration.  It should be noted that the UVF-3100 TPH-GRO detection 
limit was 50 ppm.  It should also be noted that the UVF-3100 did not detect TPH-GRO in 44 of 
48 samples, even when TPH-GRO was detected by the laboratory in relatively high 
concentrations.  In 12 of 21 samples where the laboratory detected TPH-GRO, the UVF-3100 did 
not.  The UVF-3100 TPH-GRO did not help with the investigation.  The field crew was able to 
use multiple lines of evidence to continue the investigation, including PID readings, visual 
evidence, and olfactory evidence.   
 
The UVF-3100 did not detect TPH-DRO or TPH-GRO in any of the groundwater samples.  
Therefore, it was not useful in guiding the groundwater investigation.   
 
Fuels contain aromatic and aliphatic compounds.  Since only the aromatic compounds fluoresce, 
the UVF-3100 detects only the aromatic portion of a given fuel.  Based on some assumptions 
regarding the proportion of aromatic to aliphatic compounds in different types of weathered fuels  
SiteLAB created a factor that is automatically applied in the analyzer that is supposed to 
correspond to SW-846 Method 8015B.  The performance of the UVF-3100 would be affected if 
the aromatic/aliphatic proportion were different.   
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4.0 NATURE AND EXTENT OF CONTAMINATION 
 
This section presents and evaluates the analytical results of the SWMU 9 RFI.  The objective of 
this section is to identify the nature and extent of contamination.   
 
4.1 Human Health and Ecological Screening Values 
 
Detected results for surface soil, subsurface soil, groundwater, and sediment were compared to 
applicable regulatory criteria and literature-based toxicological thresholds.  For a given media, 
analytical data for chemicals exceeding one or more of the screening values (human health or 
ecological) were statistically compared to background analytical data in accordance with Navy 
guidance (Naval Facilities Engineering Service Center [NFESC] 2002, 2003, and 2004).  The 
background data used in the statistical evaluations are those contained in the Revised Final 
Summary Report for Environmental Background Concentrations of Inorganic Compounds 
(Baker, 2006a).  The process that was used to statistically evaluate the data is depicted in Figure 
4-1.  As shown by the figure, statistical comparisons included descriptive summaries of each data 
set (range of detected values, range of non-detected values, maximum, mean, and 95 percent 
upper confidence limit [UCL] concentrations), statistical tests on the mean/median of the 
distributions (i.e., student’s t-test, Gehan test, Satterthwaite’s t-test, or Wilcoxin rank sum test), 
statistical tests on the right tail of the distributions (i.e., quantile test and/or slippage test), and 
proportional statistics (two-sample test of proportions).  The significance level (the probability 
criteria for rejecting the null hypotheses that data sets were sampled from the same population) 
was set at 0.05 for all statistical tests in accordance with Navy guidance (NFESC, 2002 2003, and 
2004). 
 
A description of the human health and ecological screening values used in the comparison to the 
SWMU 9 (Tank 214 area) analytical data is provided in the sections that follow.  Results of the 
screening and statistical evaluations are presented and discussed in Section 4.2. 
 
4.1.1 Human Health 
 
Applicable human health criteria for soils include USEPA Region IX Industrial Preliminary 
Remediation Goals (PRGs), USEPA Region IX Residential PRGs (USEPA, 2004), and Puerto 
Rico Environmental Quality Board (PREQB) petroleum screening criteria for soil.  Applicable 
human health criteria for groundwater are USEPA Region IX Tap Water PRGs (USEPA, 2004a), 
Federal Drinking Water Maximum Contaminant Levels (MCLs), and PREQB petroleum 
screening values for groundwater. 
 
The USEPA Region IX PRGs are tools for determining preliminary Chemicals of Potential 
Concern (COPCs) for HHRAs as part of evaluating and cleaning up contaminated sites.  They are 
risk based concentrations derived from standardized equations (representing ingestion, dermal 
contact, and inhalation exposure pathways), combining exposure information assumptions and 
USEPA toxicity data.  The PRGs contained in the Region IX PRG Table are generic; they are 
calculated without site-specific information.  Region IX PRGs should be viewed as Agency 
guidelines, not legally enforceable standards.  The PRGs for potentially carcinogenic chemicals 
are based on a target Incremental Lifetime Cancer Risk (ILCR) of 1x10-6.  The PRGs for 
noncarcinogens are based on a target HQ of 1.0.  In order to account for cumulative risk from 
multiple chemicals in a medium, it is necessary to derive the PRGs based on a target HQ of 0.1.  
Noncarcinogenic PRGs based on a target HQ of 0.1 and the most recent toxicological criteria 
available, results in a set of values that can be used as screening criteria.  In order to yield a 
hazard index (HI) of 0.1, the noncarcinogenic PRGs were divided by a factor of ten.  For potential 
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carcinogens, the toxicity criteria applicable to the derivation of PRG values are oral and 
inhalation Cancer Slope Factors (CSFs); for noncarcinogens, they are chronic oral and inhalation 
reference doses (RfDs).  These toxicity criteria are subject to change as more updated information 
and results from the most recent toxicological/epidemiological studies become available.  The 
PRG table is updated periodically to reflect such changes.  It should be noted that the most recent 
update was in October 2004 (USEPA, 2004a).  It should also be noted that even though 
subsurface soil analytical results from below 10 feet would not be used in HHRAs due to the 
unlikely exposure route below that depth, all subsurface soil analytical results were screened 
against the PRGs for completeness. 
 
4.1.2 Ecological 
 
The surface soil (soil samples collected from the surface to a maximum depth of one-foot bgs), 
groundwater, and estuarine wetland sediment analytical data were compared to medium-specific 
screening values previously developed for use in ERAs at NAPR (see Baker 2006b and 2006c).  
The screening values have been updated to reflect current literature (e.g., soil screening values 
have been updated by incorporating ecological soil screening levels [Eco-SSLs]).  Analytical data 
for subsurface soil samples, collected from 1 to 3-feet bgs up to a maximum depth of 23 to 25-
feet bgs, were not compared to soil screening values since these depths are not likely to represent 
a significant exposure point for ecological receptors most soil heterotrophic activity and soil 
invertebrates occur on the surface or within the oxidized root zone [Suter II, 1995]).  Screening 
values for soil, groundwater, and sediment are summarized in Tables 4-1 through 4-3.  A 
description of the medium-specific screening values is presented in the sections that follow. 
 
4.1.2.1 Surface Soil 
 
USEPA Eco-SSLs for terrestrial plants and invertebrates (available at 
http://www.epa.gov/ecotox/ecossl/) were preferentially used as soil screening values.  For a given 
metal, if an Eco-SSL has been established for both terrestrial plants and invertebrates, the lowest 
value was selected as the soil screening value.  For those chemicals lacking an Eco-SSL, the 
literature-based toxicological benchmarks listed below were used as soil screening values. 
 

• Toxicological thresholds for earthworms and microorganisms (Efroymson et al., 1997a) 
• Toxicological thresholds for plants (Efroymson et al., 1997b) 

 
When more than one screening value was available from Efroymson et al. (1997a and 1997b), the 
lowest value was selected as the surface soil screening value.  For those chemicals lacking an 
Eco-SSL or a toxicological threshold from Efroymson et al. (1997a and 1997b), the following 
literature-based values, listed in their order of decreasing preference, were used as soil screening 
values: 
 

• Toxicity reference values for plants and invertebrates listed in USEPA, 1999. 
 

• Soil standards developed by the Ministry of Housing, Spatial Planning and Environment 
(MHSPE, 2000), assuming a minimum default soil organic carbon content of 2.0 percent. 

 
• Canadian soil quality guidelines (agricultural land use) developed by the Canadian 

Council of Ministers of the Environment (CCME, 2006). 
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CCME soil quality guidelines were given the lowest preference since they are background-based 
values that do not represent effect concentrations.  Table 4-1 presents references for soil 
screening values.   
 
4.1.2.2 Groundwater 
 
Given the close proximity of SWMU 9 to an estuarine wetland system, groundwater 
concentrations were compared to ecological surface water screening values.  Chronic saltwater 
National Ambient Water Quality Criteria (NAWQC) (USEPA, 2006; available at 
http://www.epa.gov/waterscience/criteria/wqcriteria.html) were selected for use as surface water 
screening values.  USEPA NAWQC for arsenic, cadmium, chromium, copper, lead, mercury, 
nickel, silver, and zinc are expressed as dissolved concentrations.  As a measure of conservatism, 
they were converted to total recoverable concentrations using the appropriate conversion factors 
(USEPA, 2006).  For those chemicals lacking a saltwater NAWQC, surface water screening 
values were identified from the following information listed in their order of decreasing 
preference: 

 
• Final Chronic Values (FCVs) for saltwater contained in Ecotox Thresholds (USEPA, 

1996a) 
 

• Chronic screening values for saltwater contained in Ecological Risk Assessment Bulletins 
– Supplement to Risk Assessment Guidelines (RAGS) (USEPA, 2001a) 

 
• Minimum chronic toxicity test endpoints (No Observed Effect Concentration [NOEC], 

No Observed Effect Level [NOEL], and Maximum Acceptable Toxicant Concentration 
[MATC] values) for saltwater species reported in the ECOTOX Database System 
(Aquatic Toxicity Information Retrieval [AQUIRE] database) (USEPA, 2003) 

 
• Chronic Lowest Observable Effect Levels (LOELs) for saltwater contained in National 

Oceanic and Atmospheric Administration (NOAA) Screening Quick Reference Tables 
(SQUIRTs) (Buchman, 1999) 

 
The order of preference was selected based on their level of protection.  For example, FCVs 
would be expected to offer a greater degree of protection than a single species NOEC, MATC, or 
LOEL since their derivation considers a larger toxicological database.  In the absence of the 
above-mentioned FCVs, USEPA Region IV chronic screening values, chronic test endpoints, and 
chronic LOELs, screening values were derived from the acute literature values listed below: 
 

• Acute LOELs for saltwater contained in NOAA SQUIRTs (Buchman, 1999) 
 
• Acute toxicity test endpoints (NOEC, NOEL, LOEL, Lowest Observed Effect 

Concentration [LOEC], median lethal concentration [LC50], and median effective 
concentration [EC50] values) for saltwater species contained in the ECOTOX Database 
System (AQUIRE database) (USEPA, 2003). 

 
• LC50 values for saltwater species contained in Superfund Chemical Matrix (USEPA,  

1996b) 
 
Chronic-based screening values were extrapolated from acute NOEC, NOEL, LOEC, LOEL, 
LC50, and EC50 values as follows: 
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• An uncertainty factor of 10 was used to convert an acute NOEC, NOEL, LOEC, or LOEL 

to a chronic-based screening value. 
 

• An uncertainty factor of 100 was used to convert an EC50 or LC50 to a chronic-based 
screening value. 

 
When acute toxicity data were used to extrapolate a chronic screening value, NOECs/NOELs 
were given preference over LOECs/LOELs, LOECs/LOELs were given preference over LC50 and 
EC50 values, and EC50 values were given preference over LC50 values.  When more than one 
value was available from the literature for a given test endpoint (e.g., NOEC), the minimum value 
was conservatively used to extrapolate a chronic screening value.  In some cases, chronic and 
acute LOELs for chemical classes (e.g., PAHs) were available from Buchman (1999).  A LOEL 
based on a chemical class was used to derive a chronic screening value only if that chemical 
lacked literature-based benchmarks and/or toxicity test endpoints. 
 
For those chemicals lacking saltwater toxicological thresholds and literature values, surface water 
screening values were identified or developed from freshwater values using the sources and 
procedures discussed in the preceding paragraphs with one exception.  This exception involved 
the consideration of freshwater Secondary Chronic Values (SCVs) developed by the USEPA 
(1996a) and Suter II (1996).  Since groundwater is close and discharges to surface water, Table 4-
2 presents references for surface water screening values.   
 

4.1.2.3 Sediment 

The literature-based toxicological benchmarks listed below, expressed as bulk sediment 
concentrations (dry weight), were used as sediment screening values. 
 

• Effects-Range low (ER-L) marine and estuarine sediment quality guidelines (Long and 
Morgan, 1991 and Long et al., 1995) 

 
• Threshold Effects Level (TEL) marine sediment quality guidelines (MacDonald, 1994) 
 
• Apparent Effects Threshold (AET) marine sediment quality guidelines (Buchman, 1999) 

 
A description of ER-L, TEL, and AET values and the methods used in their derivation are 
provided in the paragraphs that follow. 
 
Effect Range-Low (ER-L) marine and estuarine sediment quality guidelines. Long and 
Morgan (1991) developed effects-based sediment quality guidelines using literature-based data 
from Equilibrium Partitioning (EqP) modeling, spiked-sediment toxicity tests, and matched 
sediment chemistry and biological effects measures.  For a given chemical, the data were 
arranged in ascending order of concentration with each data entry assigned an "effects" or "no 
effects" descriptor, and the 10th percentile and 50th percentile concentrations of the ‘effects” data 
were calculated.  The 10th and 50th percentiles of the “effects” data represent the ER-L and Effects 
Range-Median (ER-M), respectively. 
 
The ER-L and the ER-M delineate three concentration ranges for a given chemical.  The 
concentration range below the ER-L value represents a minimal effects range (i.e., the 
concentration range in which effects would be rarely observed).  Concentrations equal to or 
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greater than the ER-L but less than the ER-M represent a possible effects range within which 
effects would occasionally occur, while concentrations greater than the ER-M represent a 
probable-effects range within which effects would frequently occur.  The ER-L and ER-M values 
were recalculated by Long et al. (1995) after omitting a small amount of freshwater data included 
in the original calculations (Long and Morgan 1991) and incorporating more recent marine and 
estuarine data from the literature.  Only ER-Ls were selected as sediment screening values in this 
screening-level ERA. 
 
Threshold Effect Level (TEL) marine sediment quality guidelines. The updated and revised 
data set used by Long et al. (1995) also was used by MacDonald (1994) to calculate sediment 
quality assessment guidelines (TELs and Probable Effect Levels [PELs]) for Florida coastal 
waters.  Unlike the methodology used by Long et al. (1991) to derive ER-L and ER-M values, the 
derivation of TELs and PELs took into consideration the "no effects" data set.  Specifically, TELs 
were derived by calculating the geometric mean of the 15th percentile in the "effects" data set and 
the 50th percentile in the "no effects" data set, while PELs were derived by calculating the 
geometric mean of the 50th percentile in the “effects” data set and the 85th percentile in the “no 
effects” data set. 
 
Identical to ER-Ls and ER-Ms, TELs and PELs delineate three concentration ranges for a given 
chemical.  The TEL represent the upper limit of the range of sediment concentrations dominated 
by "no effects" data.  Within this range, concentrations are not considered to represent significant 
hazards to sediment- associated biota.  The PEL represents the lower limit of the range of 
sediment concentrations that are usually or always associated with adverse biological effects.  
The range of concentrations that could be associated with biological effects is delineated by the 
TEL and PEL.  Within this range of concentrations, adverse biological effects are possible. 
 
Apparent Effects Threshold (AET) marine sediment quality guidelines. The AET method, 
developed by Tetra Tech, Inc in 1986, associates chemical concentrations in sediments with 
adverse biological effects (lethal and sub-lethal toxicity as measured using sediment toxicity tests 
or changes in benthic macroinvertebrate abundance and community structure as measured by in 
situ biological surveys).  For a given chemical and measurement of biological effect (biological 
indicator), the AET value represents the sediment concentration above which statistically 
significant biological effects are always observed.  The AET values represent the lowest AET 
value from a suite of seven biological indicators (amphipod mortality, oyster larval abnormality, 
Microtox luminescence, benthic macroinvertebrate abundance, bivalve larvae 
mortality/abnormality, echinoderm larvae mortality/abnormality, and juvenile polychaete 
growth).  It is noted that the AET values are interim values subject to change (Buchman 1999). 
 
Minimum chemical-specific AET values are used by the Washington Department of Ecology 
(1995) as sediment management standards for Puget Sound.  Minimum AET values also are used 
by the U.S Army Corp of Engineers (USACE 1998) as “reason to believe” guidance for screening 
levels for the Dredged Material Management Program (DMMP).  The DMMP screening levels 
are implemented for use in Puget Sound and Grays Harbor/Willapa Bay in the State of 
Washington.  Current Washington State Department of Ecology sediment management standards 
and USACE DMMP screening levels do not reflect the interim AET values reported by Buchman 
(1999). 
 
For a given chemical, when more than one sediment quality guideline was available from the 
sources listed above, the minimum value was conservatively selected as the sediment screening 
value.  For those organic chemicals lacking a literature-based, bulk-sediment toxicological 
threshold, equilibrium partitioning (EqP)-based benchmarks were used as sediment screening 
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values.  EqP-values were derived using the USEPA equilibrium partitioning (EqP) approach 
(USEPA, 1993) or identified from the literature (Di Toro and McGrath, 2000).  For a given 
chemical, when an EqP-based value was derived in accordance with USEPA (1993) guidance and 
also was available from Di Toro and McGrath (2000), the minimum value was selected as the 
sediment screening value.  Table 4-3 presents references for sediment screening values.   
 
4.2 Discussion of the Investigation 
 
This section discusses the analytical results and provides an evaluation of the nature and extent of 
contamination.  The data is discussed by media, with associated tables.  A complete summary of 
analytical data is presented in Appendix D.  The analytical data was certified by a Puerto Rican 
chemist and is included in Appendix E.    
 
4.2.1 Surface Soils 
 
The types of compounds detected in soil were generally related to fuel contamination, and include 
SVOCs (e.g., PAHs), VOCs (i.e., ethylbenzene and xylenes), as well as TPH-GRO and TPH-
DRO.  Table 4-4 shows that nine VOCs were detected in surface soil.  None exceeded screening 
criteria and were at least two orders-of-magnitude lower than screening criteria.   
 
Table 4-4 shows that ten SVOCs were detected in several surface soil samples, but were generally 
at low levels or not detected.  Detections of SVOCs in most samples were predominantly below 
screening criteria, and were at least two orders-of-magnitude lower.  There were several 
exceptions.    Benzo[g,h,i]perylene exceeded the USEPA Region IX Residential PRG in three 
samples (9SB01-00, and it’s duplicate 9SB01-00D, and 9SB02-00).  Chrysene and pyrene 
exceeded the Ecological Surface Soil Screening Value in the same three samples (9SB01-00, and 
it’s duplicate 9SB01-00D, and 9SB02-00).   
 
Table 4-4 suggests that TPH-DRO is the primary contaminant in surface soil at the Tank 214 
area.  TPH-DRO exceeded the PREQB screening criteria in 8 of 26 surface soil samples, while 
TPH-GRO exceeded screening criteria is only 1 of 26 surface soil samples.  It should be noted 
that the highest detections of SVOCs correspond to the highest detections of TPH.   
 
Table 4-4 shows that 14 inorganics were detected in surface soil.  Arsenic exceeded the USEPA 
Region IX Residential PRG in 16 of 26 surface soil samples and the USEPA Region IX Industrial 
PRG in one of 26 surface soil samples.  Lead exceeded the USEPA Region IX Residential PRG 
in four of 26 surface soil samples and the USEPA Region IX Industrial PRG in one of 26 surface 
soil samples.  The following inorganics exceeded their respective ecological soil screening value: 
 

• Chromium (in 26 of 26 surface soil samples); 
• Cobalt (in 20 of 26 surface soil samples); 
• Copper (in 24 of 26 surface soil samples); 
• Lead (in 9 of 26 surface soil samples); 
• Thallium (in 16 of 26 surface soil samples); 
• Vanadium (in 26 of 26 surface soil samples), and; 
• Zinc (in 11 of 26 surface soil samples).   

 
To evaluate the significance of arsenic and lead detections above human health screening criteria 
and chromium, cobalt, copper, lead, thallium, vanadium, and zinc detections above ecological soil 
screening values, the SWMU 9 surface soil data were statistically compared to background 
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concentrations in accordance with Navy guidance (NFESC, 2002).    Statistical evaluations on the 
mean/median of the distributions (i.e., Gehan test, two-sample t-test, Satterthwait’s t-test, or 
Wilcoxin rank sum test) and right-tail of the distributions (quantile test and slippage test) indicate 
that arsenic, chromium, cobalt, vanadium, and zinc concentrations in SWMU 9 surface soil are 
not elevated above background (see Table 4-5).  The descriptive statistics presented in Table 4-5 
support the conclusions of the distributional statistics.  For each metal, mean, maximum, and 95 
percent UCL concentrations for each metal in SWMU 9 surface soil are less than background 
concentrations.  Based on the descriptive and distributional statistical evaluations presented in 
Table 4-5, arsenic, chromium, cobalt, vanadium, and zinc concentrations in SMWU 9 surface soil 
are not likely to be site-related and are not presenting potential risks to human and/or ecological 
receptors above background levels.   
 
The statistical evaluations performed on the SWMU 9 and background surface soil data for 
copper were contradictory.  The statistical method evaluating the median of the distributions 
(Wilcoxin rank sum test) concluded that copper concentrations in SWMU 9 surface soil are 
elevated above background concentrations.  However, the statistical methods evaluating the right 
tail of the distribution (quantile test and slippage test) concluded that copper concentrations are 
not elevated above background.  The descriptive statistics presented in Table 4-5 support the 
quantile and slippage test conclusions.  While mean and 95 percent UCL concentrations for the 
SWMU 9 data set slightly exceed mean and 95 percent UCL background concentrations, the 
maximum copper concentration occurs within the background data set.  Based on the statistical 
methods evaluating the right tail of the distribution, as well as the descriptive statistics presented 
in Table 4-5, copper concentrations in SWMU 9 surface soil are not likely to be site-related. 
 
The statistical evaluations performed on the SWMU 9 and background thallium surface soil data 
were impacted by the large number of non-detected results within the background data sets (non-
detected in 18 of 19 background surface soil samples).  Specifically, distributional statistics 
evaluating the mean/median of the distributions could not be performed.  Statistical evaluations 
performed on the right-tail of the distributions, as well as proportional statistics (two-sample test 
of proportions) indicate that thallium concentrations in SWMU 9 surface soil are elevated above 
background concentrations.  The descriptive statistics support this conclusion.  As evidenced by 
Table 4-5, mean, maximum, and 95 percent UCL thallium concentrations in SWMU 9 surface 
soil exceed background concentrations.  Based on the descriptive statistics presented in Table 4-5, 
thallium detections above the ecological soil screening value (1.0 mg/kg; Efroymson et al., 1997b 
[toxicological threshold for plants]) may be site-related. 
 
Lead was detected in each surface soil sample at concentrations ranging from 11J mg/kg (9SB06-
00) to 1,000 mg/kg (9SB11-00).  Distributional and descriptive statistics (see Table 4-5) indicate 
that lead concentrations in SWMU 9 surface soil are elevated above background concentrations.  
Detections in three surface soil samples (690J mg/kg in 9SB01-00, 790J mg/kg in 9SB09-00, and 
1,000J mg/kg in 9SB11-00) exceed the human health and ecological remediation goal of 400 
mg/kg (residential soil Action Level) established for the ICM conducted in May 2006.  
 
In summary, descriptive and distributional statistical evaluations performed on the SWMU 9 and 
background surface soil data sets indicate that arsenic, chromium, cobalt, copper, vanadium, and 
zinc detections above human health and/or ecological soil screening values are not likely to be 
site-related and are not presenting any potential risks to human and ecological receptors above 
background levels.  However, statistical evaluations performed on the thallium and lead data sets 
indicate that detections above human health (lead) and ecological (lead and thallium) soil 
screening values may be site-related. 
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Site history (Section 1.3) indicates that Tank 214 was used for the storage of diesel marine fuel 
and AVGAS.  Base personnel who worked with the fuel systems have said that AVGAS 
contained lead.  Personnel also said that there have been numerous undocumented leaks and spills 
of AVGAS and diesel marine fuel at SWMU 9 in the past.  The diesel marine fuel was detected as 
TPH-DRO and AVGAS was detected as TPH-GRO.  These fuels are composed of hundreds of 
individual compounds.  TPH analysis represents the fuel itself; however, in the environment and 
subject to degradation, many of these compounds disassociate from the fuel and migrate 
separately, depending on individual chemical characteristics.  VOC, SVOC, and low-level PAH 
analysis target the toxic constituents of interest in petroleum hydrocarbons.  Many VOCs, 
SVOCs, and low-level PAHs were observed in soil and sediment, but predominantly at levels 
below screening criteria.  This indicates that disassociation is not significant and that TPH-DRO 
and TPH-GRO are the contaminants of potential concern (COPCs) in soil.   
 
4.2.2 Subsurface Soil 
 
The types of compounds detected in soil were generally related to fuel contamination, and 
included SVOCs (e.g., PAHs), VOCs (i.e., ethylbenzene and xylenes), as well as TPH-GRO and 
TPH-DRO.     
 
Concentrations of naturally-occurring inorganics can vary based on soil types.  The background 
sample data set accounts for that variation.  Positive detections in the soil samples that were 
collected during this RFI were segregated according to soil types that correspond to background 
soils.  These include surface soil, clay subsurface soil, fine sand/silt subsurface soil, and 
weathered bedrock.   
 
Tables 4-6A, 4-6B, and 4-6C show that seven VOCs were detected in subsurface soils.  The 
tables also show that 12 SVOCs were detected in subsurface soils.  VOCs and SVOCs were 
largely not detected or detected at low levels.  SVOCs were mainly detected in clays.  SVOC 
detections were in only 5 of 30 fine sand/silt and weathered bedrock samples.  No VOCs or 
SVOCs exceeded any screening criteria in any of the subsurface lithologies, and were at least two 
orders-of-magnitude lower than screening criteria.   
 
Tables 4-6A, 4-6B, and 4-6C show that TPH-GRO is the primary contaminant at the Tank 214 
area.  TPH-GRO exceeded the PREQB screening criteria in 2 of 9 subsurface clay soil samples, 
in 1 of 4 subsurface fine sand/silt soil samples, and in 11 of 26 subsurface weather bedrock 
samples.  TPH-DRO exceeded the PREQB screening criteria in 3 of 9 subsurface clay soil 
samples, in 1 of 4 subsurface fine sand/silt soil samples, and in 1 of 26 subsurface weather 
bedrock samples.   
 
Tables 4-6A, 4-6B, and 4-6C show that 16 inorganics were detected in subsurface soils.  The 
following USEPA Region IX Industrial PRG exceedence counts were noted:  
 

• Arsenic 
o 1of 9 clay subsurface soil samples 
o 1of 4 fine sand/silt subsurface soil samples 
o 0 of 26 weathered bedrock subsurface samples 

 
The following USEPA Region IX Residential PRG exceedence counts were noted: 
 

• Arsenic 
o 5 of 9 clay subsurface soil samples 
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o 3 of 4 fine sand/silt subsurface soil samples 
o 9 of 26 weathered bedrock subsurface samples 

 
• Lead 

o 0 of 9 clay subsurface soil samples 
o 1 of 4 fine sand/silt subsurface soil samples 
o 0 of 26 weathered bedrock subsurface samples 

 
• Vanadium 

o 9 of 9 clay subsurface soil samples 
o 4 of 4 fine sand/silt subsurface soil samples 
o 24 of 26 weathered bedrock subsurface samples 

 
To evaluate the significance of arsenic and vanadium detections in SWMU 9 clay subsurface soil 
greater than human health screening criteria, the SWMU 9 analytical data were statistically 
compared to background clay subsurface soil concentrations in accordance with Navy guidance 
(NFESC, 2002).  As evidenced by Table 4-7, distributional statistics evaluating the mean of the 
distributions (Gehan test for arsenic and Satterthwait’s t-test for vanadium) and right tail of the 
distributions (quantile test and slippage test) indicate that arsenic and vanadium concentrations in 
SWMU 9 clay subsurface soil are not elevated above background concentrations.  Descriptive 
statistics support the conclusion of the distributional statistics.  Maximum, mean, and 95 percent 
UCL vanadium concentrations are less than maximum, mean, and 95 percent UCL background 
concentrations, while maximum, mean, and 95 percent UCL arsenic concentrations are only 
slightly elevated above background concentrations. 
 
Distributional statistics could not be used to evaluate arsenic, lead, and vanadium concentrations 
in fine sand/silt subsurface soil and arsenic and vanadium detections in weathered bedrock 
subsurface soil types due to the low number of data points within the SWMU 9 or background 
data sets (the fine sand/silt data set for SWMU 9 was limited to four data points, while the 
weathered bedrock data set for the background data set was limited to three data points).  For 
these metals and soil types, descriptive statistics were used to provide an indication if the 
concentrations of these metals are site-related.  As evidenced by Table 4-8, maximum, mean, and 
95 percent UCL arsenic concentrations in SWMU 9 fine sand/silt subsurface soil are less than 
background arsenic concentrations.  Although mean and 95 percent UCL vanadium 
concentrations in SWMU 9 exceed mean and 95 percent UCL vanadium concentrations, the 
maximum detected vanadium concentration is located within the background data set.  Based on 
the descriptive statistics, there is no indication that arsenic and vanadium concentrations in fine 
sand/silt subsurface soil at SWMU 9 are site-related.  Maximum, mean, and 95 percent UCL 
concentrations for lead in SWMU 9 clay subsurface soil exceed maximum, mean, and 95 percent 
UCL background concentrations (see Table 4-7).  As evidenced by Table 4-6B, this metal was 
detected in a single clay subsurface soil sample (790J mg/kg in 9SB03-01) at a concentration 
greater than the USEPA residential Action Level (400 mg/kg in 9SB03-01).  The magnitude of 
this single detection above the USEPA residential Action Level and maximum background 
concentration (21J mg/kg) indicates that lead is likely to be site-related.  This indication is 
consistent with previous investigations at SMWU 9 (Baker, 2000 and 2003). 
 
Descriptive statistics for arsenic and vanadium in SWMU 9 and background weathered bedrock 
subsurface soil are summarized in Table 4-9.  Maximum, mean, and 95 percent UCL vanadium 
concentrations in SWMU 9 subsurface soil are less than background concentrations.  These data 
indicate that vanadium is not site-related.  Arsenic was not detected within the background 
weathered bedrock soil data set.  Therefore, arsenic detections greater than the USEPA Region IX 
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residential PRG may be site-related.  In order to evaluate potential human health risks from 
arsenic in weathered bedrock subsurface soil at SWMU 9, preliminary risk calculations were 
performed under a future residential (adult and young child) exposure scenario.  Although 
conservatively used in the comparison to human health screening values, analytical results for 
samples collected from depths greater than 10 feet bgs were eliminated from the data set used in 
the derivation of preliminary risk estimates as residential exposures beyond this depth are not 
likely.  USEPA ProUCL Version 3.00.02 software was used to determine the distribution of the 
data set and calculate the exposure point concentration (EPC).  The distribution and EPC (95 
percent UCL of the mean) for arsenic are presented in Table 4-10, while exposure parameters 
used in the preliminary risk calculations are presented in Table 4-11.  The results of the 
preliminary risk calculations are presented in Tables 4-12 (future adult resident) and 4-13 (future 
child resident).  As evidenced by Tables 4-12 and 4-13, there are no unacceptable carcinogenic or 
noncarcinogenic risks calculated from potential exposure to arsenic in weathered bedrock 
subsurface soil at SWMU 9.  Furthermore, the low carcinogenic and noncarcinogenic risk levels 
calculated demonstrate that arsenic in weathered bedrock subsurface soil would not be a risk 
driver if a baseline HHRA was conducted.   
 
In summary, based on the descriptive and/or distributional statistics presented in Tables 4-7, 4-8, 
and 4-9, arsenic and vanadium detections in SWMU 9 clay and fine sand/silt subsurface soil and 
vanadium detections in SWMU 9 weathered bedrock subsurface soil are not likely to be site 
related and are not presenting any potential risks to human and/or ecological receptors above 
background levels.  Although arsenic was detected in weathered bedrock subsurface soil at 
concentrations greater than the USEPA Region IX residential PRG and background 
concentrations, the preliminary risk calculations presented in Tables 4-12 and 4-13 indicate that 
there is no unacceptable carcinogenic or noncarcinogenic risk associated with metal.  Descriptive 
statistics indicate that the single lead detection in fine sand/silt subsurface soil above the USEPA 
residential Action level (790 mg/kg in 9SB03-01) is site-related.  9SB03 is located immediately 
adjacent to one of three areas excavated during the May 2006 ICM addressing lead in surface 
soils in excess of the USEPA Region III residential action level of 400 mg/kg.  
 
Site history (Section 1.3) indicates that Tank 214 was used for the storage of diesel marine fuel 
and AVGAS.  Base personnel who worked with the fuel systems have said that AVGAS 
contained lead.  Personnel also said that there have been numerous undocumented leaks and spills 
of AVGAS and diesel marine fuel at SWMU 9 in the past.  The diesel marine fuel was detected 
by TPH-DRO and AVGAS was detected by TPH-GRO.  These fuels are composed of hundreds 
of individual compounds.  TPH analysis represents the fuel itself; however, in the environment 
and subject to degradation, many of these compounds disassociate from the fuel and migrate 
separately, depending on individual chemical characteristics.  VOC, SVOC, and low-level PAH 
analysis target the toxic constituents of interest in petroleum hydrocarbons.  Many VOCs, 
SVOCs, and low-level PAHs were observed in soil and sediment, but predominantly at levels 
below screening criteria.  This indicates that disassociation is not significant and that TPH-DRO 
and TPH-GRO are the contaminants of potential concern (COPCs) in soil.   
 
4.2.3 Sediment 
 
Table 4-14 provides a summary of positive detections in sediment.  Four VOCs were detected in 
sediment.  Only acetone exceeded the sediment screening value (in 2 of 12 samples).  Five 
SVOCs were detected in sediment.  Aniline and pyridine exceeded their respective sediment 
value in 9SD50, and chrysene and pyrene exceeded their respective sediment screening value in 
9SD53.  Based on discussions with STL Savannah personnel, aniline is used in dyes and drugs 
(e.g., Tylenol), while pyridine is a solvent used in chemical manufacturing.  Based on historical 
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operations knowledge, neither compound appears to be site related.  Both chrysene and pyrene 
are PAHs and are fuel related.   
 
Twelve inorganics were detected in sediment.  The following inorganics exceeded sediment 
screening values:  
 

• Barium (in 2 of 12 sediment samples); 
• Copper (in 12 of 12 sediment samples); 
• Lead (in 12 of 12 sediment samples); 
• Vanadium (in 12 of 12 sediment samples); 
 

To evaluate the significance of barium, copper, lead, and vanadium detections above ecological 
sediment screening values, the SWMU 9 sediment data were statistically compared to 
background concentrations in accordance with Navy guidance (NFESC, 2003).  Sediment 
analytical data for beryllium and thallium also were statistically compared to background 
concentrations based on the lack of a sediment screening value.  Statistical evaluations on the 
mean/median of the distributions (i.e., two-sample t-test or Wilcoxin rank sum test) and right tail 
of the distributions (quantile test and slippage test) concluded that barium and lead concentrations 
in SWMU 9 estuarine sediment are elevated above background (see Table 4-15).  The descriptive 
statistics presented in Table 4-15 support the conclusions of the distribution statistics.  Maximum, 
mean, and 95 percent UCL concentrations for both metals exceed background concentrations.  
Based on the descriptive and distributional statistics presented in Table 4-15, barium and lead 
detections above ecological screening values may be site-related. 
 
Statistical evaluations performed on the copper and vanadium SMWU 9 and background 
estuarine sediment data were contradictory.  The statistical method evaluating the mean/median 
of the distributions (Wilcoxin rank sum test) concluded that copper concentrations in SWMU 9 
estuarine sediment are elevated above background concentrations.  However, both statistical 
methods evaluating the right-tail of the distribution (quantile test and slippage test) concluded that 
copper concentrations are not elevated above background.  The descriptive statistics presented in 
Table 4-15 support the results of the quantile and slippage test.  As evidenced by the table, the 
maximum SWMU 9 copper sediment concentrations is equal to the maximum background 
concentration.  Based on the statistical methods evaluating the right tail of the distribution, as 
well as the descriptive statistics for the SWMU 9 and background copper data sets, copper 
concentrations in SWMU 9 surface soil are not likely to be site-related.  For vanadium, the 
statistical method evaluating the mean/median of the distribution (two-sample t-test) concluded 
that vanadium concentrations in SWMU 9 sediment are elevated above background.  The quantile 
test also concluded that vanadium concentrations in SWMU 9 sediment are elevated above 
background.  However, the slippage test concluded that vanadium concentrations in SWMU 9 
sediment are not elevated above background.  The descriptive statistics presented in Table 4-15 
support the results of the two-sample t-test and quantile test.  Maximum, mean, and 95 percent 
UCL concentrations in SWMU 9 sediment exceed background concentrations.  Based on the 
results of statistic evaluations presented in Table 4-15, vanadium detections above the ecological 
screening value may be site-related.   
 
A statistical comparison of the SWMU 9 and background thallium sediment data could not be 
performed due to the lack of detections in the background data set.  Although detected in a single 
sediment sample (6.3J mg/kg in 9SDUVF-20), this metal may be site-related based on the lack of 
detections in background estuarine wetland sediment.  It is noted that statistical evaluations 
performed on the SWMU 9 and background surface soil data sets (see Table 4-5) indicates that 



 

4-12 

thallium detections in surface soil also may be site-related. 
 
4.2.4 Extent of Contamination in Soil and Sediment 
 
To examine the distribution of contamination and determine its extent in soil and sediment, 
modeling the distribution of contaminants in soil and sediment was conducted.  Compounds 
selected for modeling were based on two criteria: 
 

• The compounds should be site-related;  
 
• Statistical analysis indicates a compound is elevated above background, and;  
 
• The compounds should have at least four detections above screening criteria (and base 

background for inorganics through statistical analysis). 
 
Using these criteria, the list of compounds included TPH-GRO and TPH-DRO in surface soil, 
subsurface soil, and sediment, and lead, thallium, and vanadium in surface soil and sediment.  
TPH-GRO and lead were included for surface soil, subsurface soil, and sediment because of their 
historical significance.  TPH-GRO is related to AVGAS, which was stored in the tanks.  AVGAS 
contained lead and lead was the subject of the ICM in surface soil at SWMU 9.   
 
TPH-GRO and TPH-DRO could be modeled in either three dimensions (3D) or in two 
dimensions (2D) with layers.  The value of a 3D rendering is that the contaminant mass can be 
acurately viewed, especially given the topography changes; however, a 3D rendering proved 
impractical.  The extent of contamination was vertically unbounded at the groundwater table at 
several boring locations.  Additionally, the extent of contamination in sediment was laterally 
unbounded in several areas.  These difficulties were better managed in 2D analysis.  Thus, the 
distribution of TPH-DRO is illustrated in 2D on Figures 4-2, 4-3, and 4-4, while distribution of 
TPH-GRO is illustrated on Figures 4-5, 4-6, and 4-7.  The distribution of lead in surface soil and 
sediment is illustrated on Figure 4-8.  The distribution of thallium in surface soil and sediment is 
illustrated on Figure 4-9.  The distribution of vanadium in surface soil and sediment is illustrated 
on Figure 4-10.  Surfer v8.0 was used to model contaminant distribution using a kriging 
interpolation method and assuming a logarithmic distribution.   
 
Layers were created for the 2D rendering and included surface soil samples, subsurface soil 
samples from an intermediate depth in each boring, and subsurface soil from the bottom of each 
boring.  Figures 4-2 and 4-5 illustrate TPH-DRO and TPH-GRO in surface soil, respectively.  
Figures 4-3 and 4-6 illustrate TPH-DRO and TPH-GRO in intermediate subsurface soil, 
respectively (and includes an elevation range of 100-feet to 108.5-feet, but is predominantly 
around 103-feet).  Figures 4-4 and 4-7 illustrate TPH-DRO and TPH-GRO in deep subsurface 
soil, respectively (and includes an elevation range of 93.5-feet to 100-feet, but is predominantly 
around 98-feet).  The extent of contamination is based on laboratory data.  Field-based UVF 
analysis was used at some sediment sample locations (shown in italics) to present a more 
complete rendering.  Given the uncertainty of the UVF analysis, visual and PID evidence was 
used to support the renderings.   
 
Figures 4-2, 4-3, and 4-4 show that TPH-DRO detections (above PREQB criteria of 100 mg/kg) 
were predominantly in surface soil.  TPH-DRO was observed to be at the highest levels in surface 
soils along the shore line, in borings 9SB01, 9SB02, and 9SB05. Sediment samples close to the 
shore (e.g., 9SD30 and 9SD50) also exhibited elevated levels of TPH-DRO.  TPH-DRO 
contamination appeared to extend at least 140-feet into the mangrove.  The dashed line around 
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portions of the plume indicates a projected boundary, due to unbounded conditions.  Field 
readings and observations indicated that these sediment locations were clean, but the laboratory 
analytical data indicated the contrary.  TPH-DRO detections in subsurface soil above PREBQ 
screening criteria were scattered and limited in extent (Figures 4-3 and 4-4).   
 
 Figures 4-5, 4-6, and 4-7 show that TPH-GRO detections (above PREQB criteria of 100 mg/kg) 
were predominantly in subsurface soil.  There were no PREBQ screening criteria exceedences in 
surface soil (Figure 4-5).  Figure 4-6 shows limited PREBQ screening criteria exceedences, 
primarily northeast and northwest of Tank 214.  Field observations (i.e., PID readings and visual) 
indicated that gasoline-related contamination was broader than the analytical data indicated.  In 
fact, only UVF data was available for the intermediate zone at borings 9SB17, 9SB25, and 
9SB26.  Plotting elevated PID readings (above 1,000 ppm) indicated a broader area of 
contamination.  Even though the PID readings were imprecise, this evidence provides a better 
indication of the lateral extent of TPH-GRO in the intermediate zone.  The TPH-GRO PREBQ 
screening criteria exceedences occurred in deep soils (Figure 4-7), with a narrow band of 
detections above 1,000 mg/kg, primarily northeast of Tank 214.  TPH-GRO did not appear to be 
present in sediment at significant levels (less than 60 mg/kg, but typically non-detect).   
 
The distribution of lead in surface soil and sediment above the USEPA Region IX PRG (400 
mg/kg) were fairly limited in extent, primarily in the vicinity of 9SB11 and 9SB01 (Figure 4-8).  
These two hot spot areas are immediately south of the TPH-DRO hot spot.  The hot spots appear 
to be soil that was not excavated in the May 2006 ICM.     
 
The distribution of thallium in surface soil and sediment above the Ecological Surface Soil 
Screening Value (1 mg/kg) is broad in extent (Figure 4-9).  The highest detection of thallium was 
observed at 9SDUVF-20, east of the lead and fuel hot spots.  With the exception of 9SDUVF-20, 
thallium was not detected in sediment samples.  There is no discernable pattern in thallium 
detection in surface soil at SWMU 9.   
 
The distribution of vanadium in surface soil and sediment is fairly consistent in the vicinity of the 
TPH-DRO and lead hot spots (Figure 4-10), with concentrations ranging from 140 mg/kg to 220 
mg/kg.  The highest detections of vanadium were observed at 9SDUVF-20 and 9SDBKG01, well 
west and northwest of the hot spots.  There is no discernable pattern in vanadium detection in 
surface soil at SWMU 9. 
 
The distribution of TPH-DRO and TPH-GRO appears to exhibit different patterns.  The 
distribution of TPH-DRO suggests a surface or near-surface source located near the shore.  This 
could be related to the on-site disposal of tank bottom sludge on site reported in previous 
investigations.  The lead hot spot could be associated with old AVGAS tank bottom sludge 
disposal, in which the relatively more volatile AVGAS constituents have degraded.  The 
distribution of TPH-GRO suggests a leak in Tank 214, where the fuel migrated downward to the 
water table, then continued laterally with topographic (and water table) slope.   
 
4.2.5 Groundwater 
 
Table 4-16 provides a summary of positive detections in groundwater.  The types of compounds 
detected in groundwater are generally related to fuel contamination, and include SVOCs (e.g., 
PAHs), VOCs (i.e., benzene), as well as TPH-GRO and TPH-DRO.     
 
Six VOCs were detected in groundwater.  Benzene exceeded the USEPA Region IX Tap Water 
PRG and the Federal MCL in 4 of 9 groundwater samples.  Methacrylonitrile exceeded the 
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USEPA Region IX Tap Water PRG in 4 of 9 groundwater samples.  1,1,2-Trichloroethane 
exceeded the USEPA Region IX Tap Water PRG and the Federal MCL in 1 of 9 groundwater 
samples.  Bis(2-chloroethyl)ether exceeded the USEPA Region IX Tap Water PRG in 1 of 9 
groundwater samples.  Methacrylonitrile is an acrylic polymer used to produce fibrous textiles, 
films, molded objects, and packaging materials (Patent Storm, 2007).  1,1,2-Trichloroethane is a 
chemical primarily used as a solvent and a chemical intermediate in industry, or be an anaerobic 
degradation product of 1,1,2,2-tetracholorethane (ATSDR, 2007).  Bis(2-chloroethyl) ether is  
used mainly to make pesticides. Other minor uses include solvent, cleaner, component of paint 
and varnish, rust inhibitor, or as a chemical intermediate to make other chemicals (ATSDR, 
2007a).  Based on historical operations knowledge, neither compound is fuel related, and do not 
appear to be site related.   
 
Twelve SVOCs were detected in groundwater.  2-toluidine exceeded the USEPA Region IX Tap 
Water PRG in 2 of 9 groundwater samples.  Naphthalene exceeded the USEPA Region IX Tap 
Water PRG in 2 of 9 groundwater samples.  It should be noted that naphthalene is a fuel related 
PAH and detections were collocated with benzene detections.  Based on discussions with STL 
Savannah personnel, 2-toluidine is used in the manufacture of dyes.  Based on historical 
operations knowledge, 2-toluidine is not site related.     
 
In order to evaluate potential human health risks from the VOCs and SVOCs exceeding human 
health screening criteria (i.e., benzene, 1,1,2-trichloroethane, methacrylonitrile, 2-toluidine,  
bis(2-chloroethyl)ether, and  naphthalene) preliminary risk calculations were performed under a 
future residential exposure scenario.  In order to maintain a conservative approach in the 
preliminary risk evaluation, the maximum detected concentrations of benzene, methacrylonitrile, 
1,1,2-trichloroethane, 2-toluidine, is(2-chloroethyl)ether, and naphthalene were used as exposure 
point concentrations (see Table 4-16).  Exposure parameters used in the preliminary risk 
calculations are presented in Table 4-17.  It is important to note that in the evaluation of potential 
exposures to groundwater under a future residential scenario (potable use), the young child 
receptor is not evaluated for inhalation exposure.  The inhalation pathway is evaluated via 
inhalation of volatiles in groundwater while showering.  Young children are not expected to 
shower and therefore, are not evaluated for exposure to inhalation of VOCs in groundwater.  
Rather, young children are evaluated for dermal contact exposure to groundwater while bathing.  
Furthermore, chemical/physical property data necessary for the evaluation of the dermal exposure 
pathway were unavailable for 2-toluidine.  Therefore, evaluation of this compound via dermal 
contact was not completed.  The results of the preliminary risk calculations are presented in 
Tables 4-18 (future adult resident) and 4-19 (future child resident).  As evidenced by Tables 4-18 
and 4-19, carcinogenic and noncarcinogenic risks were calculated that exceeded USEPA’s 
acceptable criteria (specifically, for carcinogens a risk range of 1 x 10-06 to 1 x 10-04 and 
noncarcinogens a hazard index of 1.0) from potential exposure to VOCs detected in groundwater 
at SWMU 9.  Specifically, benzene and methacrylonitrile contributed over 95% of the risk 
presented from potential exposure to groundwater. 
 
Thirteen inorganics were detected in groundwater.  The following USEPA Region IX Tap Water 
PRG exceedence counts were noted: 
 

• Arsenic (in 3 of 9 groundwater samples) 
• Lead (in 2 of 9 groundwater samples) 
• Vanadium  (in 4 of 9 groundwater samples) 

 
The following Federal MCL exceedence counts were noted: 
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• Arsenic (in 3 of 9 groundwater samples) 
• Lead (in 2 of 9 groundwater samples) 

 
Since SWMU 9 is adjacent to a mangrove area and is likely a groundwater discharge area, surface 
water screening values were used.  The following Surface Water Screening Value exceedence 
counts were noted: 
 

• Cadmium (in 1 of 9 groundwater samples) 
• Chromium (in 1 of 9 groundwater samples) 
• Copper (in 3 of 9 groundwater samples) 
• Lead (in 2 of 9 groundwater samples) 
• Nickel (in 1 of 9 groundwater samples) 
• Silver (in 1 of 9 groundwater samples) 
• Vanadium (in 1 of 9 groundwater samples) 
• Zinc (in 1 of 9 groundwater samples) 

 
Maximum detections for these eight metals occurred in groundwater sample 9GW00.   
 
To evaluate the significance of arsenic, lead, and vanadium detections above human health 
screening criteria and cadmium, chromium, copper, lead, nickel, silver, vanadium, and zinc 
detections above ecological screening values, the SWMU 9 groundwater data were statistically 
compared to background concentrations in accordance with Navy guidance (NFESC, 2004).  
Statistical evaluations on the mean/median of the distributions (i.e., Gehan test, Wilcoxin rank 
sum test, or two-sample t-test), as well as the statistical test evaluating the right-tail of the 
distributions (slippage test) concluded that chromium, copper, lead, nickel, vanadium, and zinc 
concentrations in SWMU 9 groundwater are not elevated above background concentrations (see 
Table 4-20).  It is noted that the quantile test was not conducted because the number of data 
points for the SWMU 9 data sets (i.e., eight) is less than the minimum number required for this 
test (i.e., ten). 
 
Statistical tests evaluating the mean/median of the distribution for arsenic, cadmium, and silver 
could not be performed due to the high number of non-detected values within the combined 
SWMU 9 and background data set (greater than 50 percent; see Table 4-20).  For these metals, 
statistical evaluations were limited to the right-tail of the distribution (i.e., slippage test; quantile 
test could not be performed due to the low number of data points within the SWMU 9 data set), as 
well as proportional statistics (two-sample test of proportions).  Both statistical methods 
concluded that arsenic, cadmium, and silver concentrations in SWMU 9 groundwater are not 
elevated above background concentrations. 
 
In summary, five organics (benzene, 1,1,2-trichloroethane, methacrylonitrile, 2-toluidine, and  
naphthalene) were detected in SWMU 9 groundwater at concentrations exceeding human health 
screening criteria.  Preliminary carcinogenic and noncarcinogenic risk calculations under a future 
residential exposure scenario were calculated that exceeded USEPA’s acceptable criteria 
(specifically, for carcinogens a risk range of 1 x 10-06 to 1 x 10-04 and noncarcinogens a hazard 
index of 1.0).  Benzene and methacrylonitrile contributed over 95% of the risk presented from 
potential exposure to groundwater.  Inorganic detections greater than human health and/or 
ecological screening values are not likely to be site-related based on the descriptive and 
distributional statistical evaluations presented in Table 4-20. 
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4.2.6 Extent of Contamination in Groundwater 
 
To examine the extent of contamination, modeling the distribution of contaminants in 
groundwater was conducted.  If the same criteria used in Section 4.2.4 (should be site related and 
should exceed screening values in at least four points) were used for groundwater, no compounds 
would be examined; however it is desirous to examine the predominant compound that is fuel-
related (namely benzene).  Benzene was detected in three temporary wells and exhibited the 
highest detection of any compounds. Surfer v8.0 was used to model the benzene distribution 
using kriging interpolation method and assuming a normal distribution.   
 
Figure 4-11 shows the distribution of benzene in groundwater (above the federal MCL) 
superimposed on TPH-GRO in deep subsurface soil.  Benzene in groundwater appears collocated 
with TPH-GRO.  This suggests that the TPH-GRO is likely a source of benzene in groundwater, 
which is a major component in gasoline/AVGAS.   
 
Figure 4-10 also shows that the lateral extent of benzene has not been defined.  The UVF-3100 
analyzed for TPH-DRO and TPH-GRO only, and not individual constituents.  The TPH-DRO and 
TPH-GRO analyses indicated non-detect for the groundwater samples.  The field-based analysis 
was not able to guide temporary well installation so that the plume could be bound.   
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5.0 CONCLUSIONS AND RECOMMENDATIONS 
 
This section provides conclusion and recommendations based on the results of the RFI.   
 
5.1 Conclusions 
 
Previous reports indicate that Tank 214 was originally used for storage of AVGAS, but changed 
over for the storage to diesel fuel marine.  Prior to 1978, sludge from the tanks was reportedly 
disposed on site.  Contaminants observed on site include predominately TPH-DRO and TPH-
GRO, as well as lead and thallium.  PAHs and VOCs associated with fuels were detected, but 
generally below screening criteria.     
 
TPH-DRO was mainly detected in surface soils and sediments.  An elongated hot spot is evident 
near the shore line north of the Tank (in the vicinity of samples SB01, SB02, and SB05).  
Detections of PAHs (benzo[g,h,i]perylene, chrysene, and pyrene) above screening criteria 
correspond with this hot spot.  The extent of TPH-DRO in surface soil and sediment above 
PREQB Screening Values is broader.   TPH-GRO was mainly detected in subsurface soils above 
screening criteria in a broad area generally north of the Tank.  A TPH-GRO hot spot is apparent 
in a more-narrow band north and east of the Tank.  The highest levels of ethylbenzene and total 
xylenes correspond with this hot spot, but are below screening criteria.  The distribution pattern 
of TPH-DRO and TPH-GRO appear different indicating different sources:  
 

• The elongated pattern of TPH-DRO in surface soil is consistent with pit disposal or 
surface dumping along the shore line.     

 
• The distribution pattern of TPH-GRO suggests a leak or multiple leaks from Tank 214, 

with significant lateral dispersion.   
 
Benzene is the predominant fuel-related compound detected in groundwater above human health 
screening criteria.  It corresponds to the TPH-GRO source in subsurface soil immediately above 
the groundwater table.  Qualitatively slow recharge of the wells and the predominance of fine-
grained materials, the groundwater conductivity is likely to be relatively low.  In addition to 
benzene, 1,1,2-trichloroethane, 2-toluidine, methacrylonitirle, and naphthalene were detected 
above human health screening criteria.  In order to evaluate potential human health risks from 
benzene, 1,1,2-trichloroethane, 2-toluidine, methacrylonitirle, and naphthalene in SWMU 9 
groundwater, preliminary risk calculations were performed under a future residential (adult and 
young child) exposure scenario.  Preliminary carcinogenic and noncarcinogenic risk calculations 
under a future residential exposure scenario exceed USEPA’s acceptable criteria (specifically, for 
carcinogens a risk range of 1 x 10-06 to 1 x 10-04 and noncarcinogens a hazard index of 1.0).  
Benzene and methacrylonitrile contributed over 95% of the risk presented from potential 
exposure to groundwater.  

 
Lead was observed in surface soil beyond the 2006 excavation at concentrations greater than the 
USEPA Region IX Residential PRG of 400 mg/kg, which was used as a remediation goal for the 
May 2006 ICM.  This metal also was detected in one fine sand/silt subsurface soil sample 
(9SB03-01) at a concentration (790J mg/kg) greater than the ICM remediation goal.  The extent 
of lead detections greater than 400 mg/kg is located immediately to the south of the TPH-DRO 
hot spot.  Thallium also was detected at concentrations greater than the ecological soil screening 
value.  Descriptive and/or distributional statistics show that detected concentrations exceed 
background; however, no discernible pattern is evident in surface soil suggesting it is site related. 
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Barium, lead, thallium, and vanadium were detected in SMWU 9 sediment at concentrations 
exceeding ecological sediment screening values.  Statistical evaluations (i.e., descriptive and 
distributional statistics) show that detected concentrations are elevated above background 
concentrations. 
 
5.2 Recommendations 
 
A full RFI is recommended for soil, sediment, and groundwater.  Additional soil sampling in the 
vicinity of borings 9SB25 and 9SB26 is recommended to better define the nature of 
contamination downgradient of Tank 214.  The extent of TPH above PREQB criterion should be 
defined in sediment.  The extent of benzene above the Region IX Residential PRG criterion 
should be defined in groundwater.  
 
Continue the ICM for lead in soil.  Lead was detected above the 400 mg/kg clean up level in 
several surface soil samples and one subsurface soil beyond the 2006 excavation area near the 
mangrove north of Tank 214.   
 
Lead and zinc were identified as potential ecological risk drivers for SWMU 9 surface soil in the 
screening-level ERA and Step 3a of the baseline ERA (Baker, 2003).  These two metals are being 
addressed by an ICM.  However, the comparison of the surface soil analytical data to ecological 
soil screening values (see Table 4-4) indicates that thallium may be present in SWMU 9 surface 
soil at ecologically important concentrations.  Statistical evaluations performed on the SWMU 9 
and background surface data sets indicate that thallium concentrations in SWMU 9 surface soil 
are elevated above background concentrations.  Because the screening-level ERA and Step 3a of 
the baseline ERA did not identify thallium as a potential ecological risk driver for surface soil 
(thallium was not detected in surface soil samples collected prior to this investigation), 
subsequent investigations conducted as part of the Navy ERA process (i.e., Steps 3b, 4, 5, and 6) 
did not investigate this medium or metal.  As such, it is recommended that Step 3b of the baseline 
ERA for SWMU 9 (Baker, 2006) be revised to include an evaluation of thallium in surface soil.  
Specifically, to determine if site-specific studies are necessary to evaluate if thallium 
concentrations in SWMU 9 surface soil present unacceptable risks to ecological receptors.  If in 
Step 3b it is determined that thallium requires further evaluation in the baseline ERA, subsequent 
steps of the ERA process at SWMU 9 (i.e., Steps 4, 5, and 6) will require revision. 
 
Lead was identified as a potential ecological risk driver for SWMU 9 estuarine wetland sediment 
in the screening-level ERA and Step 3a of the baseline ERA (Baker, 2003).  Steps 3b, 4, 5, and 6 
of the baseline ERA have been completed.  As part of the site-specific studies addressing lead, 
sediment toxicity tests using the burrowing amphipod Leptocheirus plumulosus were conducted.  
Toxicity test results indicated that there is no clear dose-response relationship between lead 
concentrations and amphipod response (survival, growth, and reproduction).  In addition to lead, 
the comparison of sediment analytical data to ecological sediment screening values (see Table 4-
14) indicates that barium, thallium, and vanadium may be present in SWMU 9 sediment at 
ecologically important concentrations. Statistical evaluations performed on the SWMU 9 and 
background sediment data sets indicate that the concentrations of these three metals are elevated 
above background concentrations.  Because the screening-level ERA and Step 3a of the baseline 
ERA did not identify barium, thallium, and vanadium as potential ecological risk drivers for 
sediment,  subsequent investigations conducted as part of the Navy ERA process (i.e., Steps 3b, 
4, 5, and 6) did not include these metals.  As such, it is recommended that Step 3b of the baseline 
ERA for SWMU 9 (Baker, 2006) be revised to include an evaluation of barium, thallium, and 
vanadium in estuarine wetland sediment.  Specifically, Step 3b should be revised to include an 
evaluation to determine if site-specific studies are necessary to evaluate if barium, thallium, and 
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vanadium concentrations in SWMU 9 sediment present unacceptable risks to ecological 
receptors.  If in Step 3b it is determined that barium, thallium, and vanadium require further 
evaluation in the baseline ERA, subsequent steps of the ERA process at SWMU 9 (i.e., Steps 4, 5, 
and 6) will require revision. 
 
  



 

6-1 

6.0 REFERENCES 
 
 
ATSDR, 2007. ToxFAQs™ for 1,1,2-Trichloroethane, web page 
http://www.atsdr.cdc.gov/tfacts148.html. Last accessed on 7/15/2007. 
 
ATSDR, 2007. ToxFAQs™ for Bis(2-chloroethyl)ether, web page 
http://www.atsdr.cdc.gov/tfacts127.html.  Last accessed on 8/9/2007.  
 
Baker, 2007. Baker Environmental, Inc. (Baker).  Final Phase I RCRA Facility Investigation 
Work Plan Swmu 9 Area B, Tank 214 Area, Naval Activity Puerto Rico, Ceiba, Puerto Rico. 
Baker Environmental, Inc. January 17, 2007. Coraopolis, Pennsylvania. 
 
Baker, 2006. Baker Environmental, Inc. (Baker).  Revised Final Steps 3b and 4 of the Baseline 
Ecological Risk Assessment for SWMU 9 – Area B (Tanks 214-215), Naval Activity Puerto 
Rico, Ceiba, Puerto Rico. Baker Environmental, Inc. January 10, 2006. Coraopolis, Pennsylvania. 
 
Baker, 2006a. Baker Environmental, Inc. Final Summary Report for Environmental Background 
Concentrations of Inorganic Compounds, Naval Activity Puerto Rico, Ceiba, Puerto Rico. 
Coraopolis, Pennsylvania. September 15, 2006. 
 
Baker, 2006b. Baker Environmental, Inc. Final Additional Data Collection Report and Screening-
Level Ecological Risk Assessment and Step 3a of the Baseline Ecological Risk Assessment at 
SWMUs 1 and 2, Naval Station Roosevelt Roads, Ceiba, Puerto Rico. Coraopolis, Pennsylvania. 
May 18, 2006. 
 
Baker, 2006c. Baker Environmental, Inc. Final Additional Data Collection Report and Screening-
Level Ecological Risk Assessment and Step 3a of the Baseline Ecological Risk Assessment at 
SWMU 45, Naval Activity Puerto Rico, Ceiba, Puerto Rico Assessment. Coraopolis, 
Pennsylvania. January 11, 2006. 
 
Baker, 2003. Baker Environmental, Inc. Draft Additional Data Collection Work Plan Corrective 
Measures Study, SWMU 9 at Naval Station Roosevelt Roads. Coraopolis, Pennsylvania. April 
25, 2003 
 
Baker, 2001. Baker Environmental, Inc. Final Corrective Measures Study Work Plan SWMU 9 at 
Naval Station Roosevelt Roads. Coraopolis, Pennsylvania. January 15, 2001. 
 
Baker, 2000. Baker Environmental, Inc. Revised Draft RCRA Facility Investigation Report for 
SWMU 9, Naval Station Roosevelt Roads, Ceiba, Puerto Rico. Baker Environmental, Inc. March 
10, 2000. Coraopolis, Pennsylvania.   
 
Buchman, M.F. 1999. NOAA Screening Quick Reference Tables. NOAA HAZMAT Report 99-
1. National Oceanic and Atmospheric Administration, Seattle, WA. 12 pp. 
 
Canadian Council of Ministers of the Environment (CCME). 2006. Canadian Soil Quality 
Guidelines for the Protection of Environmental and Human Health: Summary Tables (Version 
6.0.2). November 2006. http://www.ccme.ca/assets/pdf/ceqg_soil_summary_table_v6_e.pdf.  
 



 

6-2 

Di Toro, D.M. and J.A. McGrath. 2000. Technical Basis for Narcotic Chemicals and Polycyclic 
Aromatic Hydrocarbon Criteria. II. Mixtures and Sediments. Environ. Toxicol. and Chem. 
19:1971-1982. 
 
Efroymson, R.A., Will, M.E., and Suter II, G.W. (1997a). Toxicological Benchmarks for 
Screening Contaminants of Potential Concern for Effects on Soil and Litter Invertebrates and 
Heterotrophic Process: 1997 Revision. Oak Ridge National Laboratory, Oak Ridge, TN. 
(ES/ER/TM-126/R2). 
 
Efroymson, R.A., Will, M.E., Suter II, G.W., and Wooten, A.C. (1997b). Toxicological 
Benchmarks for Screening Contaminants of Potential Concern for Effects on Terrestrial Plants: 
1997 Revision. Oak Ridge National Laboratory. Oak Ridge, TN. (ES/ER/TM-85/R3). 
 
NEESA, 1984. Naval Energy and Environmental Support Activity. Initial Assessment Study of 
Naval Station Roosevelt Roads, Puerto Rico. NEESA 13-051. September 1984. 
 
Long, E.R. and L.G. Morgan. 1991. The Potential for Biological Effects of Sediment-Sorbed 
Contaminants Tested in the National Status and Trends Program. National Oceanic and 
Atmospheric Administration, Seattle, WA. NOAA Technical Memorandum NOS OMA 52. 
 
Long, E.R., D.D. MacDonald, S.L. Smith, and F.D. Calder. 1995. Incidence of Adverse 
Biological Effects Within Ranges of Chemical Concentrations in Marine and Estuarine 
Sediments.  Environ. Management. 19(1):81-97.   
 
MacDonald, D.D. 1994. Approach to the Assessment of Sediment Quality in Florida Waters: 
Volume 1 – Development and Evaluation of Sediment Quality Assessment Guidelines. Florida 
Department of Environmental Protection, Tallahassee, Fl. 
 
Ministry of Housing, Spatial Planning and Environment (MHSPE). 2000. Circular on Target 
Values and Intervention Values for Soil Remediation. Directorate-General for Environmental 
Protection, Department of Soil Protection, The Hague, Netherlands. February 4, 2000. 
 
Naval Facilities Engineering Service Center (NFESC). 2004. Guidance for Environmental 
Background Analysis. Volume III: Groundwater. NFESC User’s Guide UG-2059-ENV. April 
2004. 
 
NFESC. 2003. Guidance for Environmental Background Analysis. Volume 2: Sediment. NFESC 
User’s Guide UG-2054-ENV. April 2003 
 
NFESC. 2002. Guidance for Environmental Background Analysis. Volume I: Soil. NFESC 
User’s Guide UG-209-ENV. April 2002. 
 
Parker, 1999. Beth L. Parker. Role of Matrix and Diffusion, Short Course on DNAPLs in 
Fractured Geologic Media: Monitoring Remediation, and Natural Attenuation. December, 1999.   
 
Patent Storm, 2007 Web page http://www.patentstorm.us/patents/5602222-description.html.  Last 
accessed on 7/15/2007.   
 
Suter II, G.W. 1996. Toxicological Benchmarks for Screening Contaminants of Potential Concern 
for Effects on Freshwater Biota. Environ. Toxicol. and Chem. 15:1232-1241. 
 



 

6-3 

United States Environmental Protection Agency (USEPA). 2006. National Recommended Water 
Quality Criteria. Office of Water and Office of Science and Technology. 
http://www.epa.gov/waterscience/criteria/nrwqc-2006.pdf. 
 
USEPA, 2004a. United States Environmental Protection Agency, Region IX Preliminary 
Remediation Goals website, http://www.epa.gov/region09/waste/sfund/prg/index.html. Last 
accessed on July 1, 2006.   
 
USEPA. 2003. ECOTOX Database System, Aquatic Toxicity Information Retrieval (AQUIRE) 
Database. Mid-Continent Ecology Division (MED), Duluth, MN. http://www.epa.gov/ecotox/. 
 
USEPA, 2001.United States Environmental Protection Agency. Environmental Investigations 
Standard Operating Procedures and Quality Assurance Manual, USEPA website,  
www.epa.gov/region4/sesd/eisopqam/eisopqam.html.  Last accessed on July 30, 2006. 
 
USEPA. 2001a. Region 4 Ecological Risk Assessment Bulletins – Supplement to RAGS. Waste 
Management Division, Atlanta, GA. http://www.epa.gov/region4/waste/ots/ecolbul.htm. 
 
USEPA. 1999. Screening Level Ecological Risk Assessment Protocol for Hazardous Waste 
Combustion Facilities. Office of Solid Waste and Emergency Response. 530-D-99-001A. August 
1999. 
 
USEPA. 1996a. Ecotox Thresholds. Eco Update, Volume 3, Number 2. Office of Solid Waste and 
Emergency Response, Washington, D.C. EPA 540/F-95/038. 
 
USEPA. 1996b. Superfund Chemical Data Matrix. EPA/540/R-96/028. 
 
USEPA. 1993. Technical Basis for Deriving Sediment Quality Criteria for Nonionic Organic 
Contaminants for the Protection of Benthic Organisms by Using Equilibrium Partitioning. Office 
of Water, Washington, D.C. EPA-822-R-93-011. 
 
USEPA.,1989. United States Environmental Protection Agency. Risk Assessment Guidance for 
Superfund Volume I. Human Health Evaluation Manual (Part A) Interim Final. Washington, D.C: 
Office of Solid Waste and Emergency Response. December 1989. EPA/540/1-89-002. 
 



TABLES 



TABLE 3-1

SUMMARY OF SAMPLING AND ANALYTICAL PROGRAM
SWMU 9 AREA B (TANK 214)

PHASE I RCRA FACILITY INVESTIGATION
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Soil
9SB00-00 3/12/2007 0.0 - 0.5 X X X X X X X X X
9SB00-01 3/12/2007 1.0 - 3.0 X X X X X X X X X
9SB01-00 3/12/2007 0.0 - 0.5 X X X X X X X X X
9SB01-00D 3/12/2007 0.0 - 0.5 X X X X X X
9SB01-00MS/MSD 3/12/2007 0.0 - 0.5 X X X X X X
9SB02-00 3/12/2007 0.0 - 0.5 X X X X X X X X X
9SB03-00 3/12/2007 0.0 - 0.5 X X X X X X X X X
9SB03-01 3/12/2007 1.0 - 3.0 X X X X X X X
9SB04-00 3/12/2007 0.0 - 0.5 X X X X X X X X X
9SB04-02 3/12/2007 3.0 - 5.0 X X X X X X X X X
9SB04-04 3/12/2007 5.0 - 6.0 X
9SB05-00 3/13/2007 0.0 - 0.5 X X X X X X X X X
9SB06-00 3/13/2007 0.0 - 0.5 X X X X X X X X X
9SB06-01 3/13/2007 2.0 - 3.0 X X X X X X X X X
9SB06-02 3/13/2007 6.0 - 7.0 X X X
9SB07-00 3/13/2007 0.0 - 0.5 X X X X X X X X X
9SB07-01 3/13/2007 1.0 - 2.0 X X X
9SB08-00 3/13/2007 0.0 - 0.5 X X X X X X X X X
9SB08-01 3/13/2007 1.0 - 2.0 X X X
9SB09-00 3/13/2007 0.0 - 0.5 X X X X X X X X X
9SB09-02 3/13/2007 3.0 - 4.0 X X X X X X X X X
9SB10-00 3/13/2007 0.0 - 0.5 X X X X X X X X X
9SB10-02 3/13/2007 3.0 - 4.0 X X X X X X X X X
9SB11-00 3/13/2007 0.0 - 0.5 X X X X X X X X X
9SB11-02 3/13/2007 3.0 - 4.0 X X X X X X X X X
9SB12-00 3/13/2007 0.0 - 0.5 X X X X X X X X X
9SB12-02 3/13/2007 3.0 - 4.0 X X X X X X X X X
9SB13-00 3/14/2007 0.0 - 1.0 X X X X X X X X X
9SB13-02 3/14/2007 3.0 - 4.0 X X X X X X X X X
9SB13-06 3/14/2007 11.0 - 12.0 X X X X X X X X X
9SB14-00 3/14/2007 0.0 - 0.5 X X X X X X X X X
9SB14-03 3/14/2007 5.0 - 6.0 X X X
9SB15-00 3/14/2007 0.0 - 0.5 X X X X X X X X X
9SB15-02 3/14/2007 3.0 - 4.0 X X X X X X X X X
9SB15-04 3/14/2007 7.0 - 8.0 X X X X X X X X X
9SB15-05 3/14/2007 9.0 - 10.0 X X X
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SUMMARY OF SAMPLING AND ANALYTICAL PROGRAM
SWMU 9 AREA B (TANK 214)
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9SB16-00 3/14/2007 0.0 - 0.5 X X X X X X X X X
9SB16-00D 3/14/2007 0.0 - 0.5 X X X X X X
9SB16-00MS/MSD 3/14/2007 0.0 - 0.5 X X X X X X
9SB17-00 3/14/2007 0.0 - 0.5 X X X X X X X
9SB17-02 3/14/2007 3.0 - 4.0 X X X
9SB17-02D 3/14/2007 3.0 - 4.0 X X
9SB17-04 3/14/2007 7.0 - 8.0 X X X X X X X X X
9SB17-04D 3/14/2007 7.0 - 8.0 X X
9SB17-07 3/14/2007 13.0 - 14.0 X X X
9SB17-07D 3/14/2007 13.0 - 14.0 X X
9SB18-00 3/14/2007 0.0 - 0.5 X X X X X X X
9SB18-03 3/14/2007 5.0 - 6.0 X
9SB18-04 3/14/2007 7.0 - 8.0 X X X X X X X X X
9SB19-00 3/14/2007 0.0 - 0.5 X X X X X X X
9SB19-02 3/14/2007 3.0 - 4.0 X X X
9SB19-02D 3/14/2007 3.0 - 4.0 X X
9SB19-04 3/14/2007 8.0 - 9.0 X X X X X X X X X
9SB19-04D 3/14/2007 8.0 - 9.0 X X
9SB20-00 3/15/2007 0.0 - 0.5 X X X X X X X
9SB20-04 3/15/2007 7.0 - 8.0 X X X X X X X X X
9SB20-05 3/15/2007 8.0 -9.0 X X X
9SB21-04 3/15/2007 7.0 - 9.0 X X X X X X X
9SB21-04D 3/15/2007 7.0 - 9.0 X X X X X X
9SB21-06 3/15/2007 11.0- 12.0 X X X X X X X
9SB22-03 3/15/2007 5.0 - 6.0 X X X X X X X X X
9SB22-04 3/15/2007 7.0 - 8.0 X X X X X X X X X
9SB23-00 3/15/2007 0.0 - 0.5 X X X X X X X
9SB23-04 3/15/2007 7.0 - 8.0 X X X X X X X X X
9SB23-06 3/15/2007 11.0- 12.0 X X X X X X X X X
9SB24-03 3/16/2007 4.0 - 6.0 X X X X X X X X X
9SB24-03MS/MSD 3/16/2007 4.0 - 6.0 X X X X X X
9SB24-09 3/16/2007 17.0 - 18.0 X X X X X X X
9SB25-06 3/16/2007 11.0- 12.0 X X X
9SB25-09 3/16/2007 17.0 - 18.0 X X X X X X X X X
9SB25-12 3/16/2007 23.0 - 24.0 X X X X X X X X X
9SB26-05 3/16/2007 9.0 - 10.0 X X X
9SB26-07 3/16/2007 13.0 - 14.0 X X X X X X X X X
9SB27-06 3/16/2007 11.0- 12.0 X X X X X X X
9SB27-08 3/16/2007 16.0- 17.0 X X X X X X X
9SB28-02 3/16/2007 3.0 - 4.0 X X X X X X X X X
9SB29-00 3/19/2007 0.0 - 0.5 X X X X X X X
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TABLE 3-1

SUMMARY OF SAMPLING AND ANALYTICAL PROGRAM
SWMU 9 AREA B (TANK 214)

PHASE I RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Field Fixed Based Laboratory

Media
Date 

Collected
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9SB29-00D 3/19/2007 0.0 - 0.5 X X X X X X
9SB29-09 3/19/2007 17.0 - 18.0 X X X X X X X
9SB29-10 3/19/2007 20.0 - 21.0 X X X X X X X
9SB30-08 3/19/2007 16.0 - 17.0 X X X X X X X
9SB31-07 3/19/2007 14.0 - 15.0 X X X X X X X
9SB32-04 3/19/2007 8.0 - 9.0 X X X X X X X
9SB33-05 3/19/2007 9.0 - 11.0 X X X X X X X
9SB33-05D 3/19/2007 9.0 - 11.0 X X X X X X
9SB34-04 3/20/2007 8.0 - 9.0 X X X X X X X
9SB35-06 3/20/2007 11.0 - 13.0 X X X X X X X
Sediment Samples
9SD19 3/17/2007 0.25 - 1.0 X X X X X X X X X
9SD19D 3/17/2007 0.25 - 1.0 X X
9SD30 3/17/2007 0.25 - 1.0 X X X X X X X X X
9SD44 3/17/2007 0.25 - 1.0 X X X X X X X
9SD48 3/17/2007 0.25 - 1.0 X X X X X X X
9SD49 3/17/2007 0.25 - 1.0 X X X X X X X X X
9SD50 3/17/2007 0.25 - 1.0 X X X X X X X X X
9SD50D 3/17/2007 0.25 - 1.0 X X X X X X X X
9SD50MS/MSD 3/17/2007 0.25 - 1.0 X X X X X X
9SD52 3/17/2007 0.25 - 1.0 X X X X X X X X X
9SD53 3/17/2007 0.25 - 1.0 X X X X X X X
9SDUVF-1 3/17/2007 0.25 - 1.0 X X X
9SDUVF-2 3/17/2007 0.25 - 1.0 X X X
9SDUVF-3 3/17/2007 0.25 - 1.0 X X X
9SDUVF-4 3/17/2007 0.25 - 1.0 X X X
9SDUVF-5 3/17/2007 0.25 - 1.0 X X X
9SDUVF-6 3/17/2007 0.25 - 1.0 X X X
9SDUVF-7 3/17/2007 0.25 - 1.0 X
9SDUVF-8 3/17/2007 0.25 - 1.0 X X X
9SDUVF-9 3/17/2007 0.25 - 1.0 X X X
9SDUVF-10 3/17/2007 0.25 - 1.0 X X X
9SDUVF-11 3/17/2007 0.25 - 1.0 X X X
9SDUVF-12 3/17/2007 0.25 - 1.0 X X X
9SDUVF-13 3/17/2007 0.25 - 1.0 X X X
9SDUVF-14 3/17/2007 0.25 - 1.0 X X X
9SDUVF-15 3/17/2007 0.25 - 1.0 X
9SDUVF-16 3/17/2007 0.25 - 1.0 X
9SDUVF-17 3/17/2007 0.25 - 1.0 X
9SDUVF-18 3/17/2007 0.25 - 1.0 X X X X X X X X X
9SDUVF-19 3/17/2007 0.25 - 1.0 X
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TABLE 3-1

SUMMARY OF SAMPLING AND ANALYTICAL PROGRAM
SWMU 9 AREA B (TANK 214)

PHASE I RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Field Fixed Based Laboratory

Media
Date 

Collected

Sample 
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(ft bgs) TP
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9SDUVF-20 3/17/2007 0.25 - 1.0 X X X X X X X X X
9SDUVF-21 3/17/2007 0.25 - 1.0 X
9SDUVF-22 3/17/2007 0.25 - 1.0 X X X
9SDUVF-23 3/17/2007 0.25 - 1.0 X
9SDUVF-24 3/17/2007 0.25 - 1.0 X
9SDUVF-25 3/17/2007 0.25 - 1.0 X X X
9SDUVF-26 3/17/2007 0.25 - 1.0 X
9SDBKG01 3/19/2007 0.25 - 1.1 X X X X X X X
Groundwater Samples
9GW00 3/16/2007 NA X X X X X X Very low yield
9GW01 3/16/2007 NA X X X X X X X X X X Low yield
9GW06 3/16/2007 NA X X X X X X X X X X
9GW09 3/16/2007 NA X X X X X X X X X X Low yield
9GW13 3/16/2007 NA X X X X X X X X X X
9GW13D 3/16/2007 NA X X X X X X X
9GW03MS 3/16/2007 NA X X X X X X X
9GW03MSD 3/16/2007 NA X X X X X X X
9GW16 3/16/2007 NA X X X X X X X X X X Low yield
9GW17 3/16/2007 NA X X X X X X X X X X
9GW25 3/17/2007 NA X X X X X X X Low yield
Notes:
ft bgs - feet below ground surface.
NA - Not Applicable.
UVF - Ultraviolet fluoresence
EDRO - Extended diesel range organics
GRO - Gasoline range organics
PID - Photo-ionization detector
VOCs - Volatile organic compounds
SVOCs - Semi-volatile organic compounds
PAHs - Polynuclear aromatic hydrocarbons
App IX - USEPA Appendix IX List
TPH - Total petroleum hydrocarbons
D - Duplicate sample
MS - Matrix spike sample
MSD - Matrix spike duplicate sample
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TABLE 3-2

SUMMARY OF SAMPLING AND ANALYTICAL PROGRAM - QA/QC SAMPLES
SWMU 9 AREA B (TANK 214)

PHASE I RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Media
Date 

Collected A
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Trip Blank Samples
2007TB01 3/15/2007 X
2007TB02 3/15/2007 X
2007TB03 3/15/2007 X
2007TB04 3/16/2007 X X
2007TB05 3/19/2007 X X
2007TB06 3/19/2007 X X
2007TB07 3/20/2007 X X
Equipment Rinsate Samples
2007ER01 3/18/2007 X X X X X X Stainless Steel Spoon *
2007ER02 3/18/2007 X X X X X X Sediment Sampler Core Liner *
2007ER03 3/18/2007 X X X X X X Polyethylene and Silicon Tubing *
Field Blank Samples
2007FB01 3/18/2007 X X X X X X Lab Grade Deionized Water
2007FB02 3/18/2007 X X X X X X NAPR Potable Water
Notes:
* Only one rinsate was collected for each type of equipment, because these were single-use, disposable items.
DRO - Diesel range organics
GRO - Gasoline range organics
VOCs - Volatile organic compounds
SVOCs - Semi-volatile organic compounds
PAHs - Polynuclear aromatic hydrocarbons
App IX - USEPA Appendix IX List
TPH - Total petroleum hydrocarbons

K:\_CH2M Hill CLEAN III\CTO 147 (110045)\3.0 Deliverables\3.1 Deliverables\Reports\Draft\Tables\Tables 3-1 to 3-7, 3-8, & 3-9.xls 1 of 1



TABLE 3-3

SUMMARY OF FIELD ANALYSIS FOR SOIL SAMPLES
SWMU 9 AREA B (TANK 214)

PHASE I RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID
TPH-DRO 

(ppm)
TPH-GRO 

(ppm) Sample ID
TPH-DRO 

(ppm)
TPH-GRO 

(ppm)
9SB00-00 <10 <50 9SB15-02 95 <50
9SB00-01 <10 <50 9SB15-04 12 <50
9SB01-00 475 <50 9SB15-05 <10 <50
9SB02-00 515 <50 9SB16-00 74 <50
9SB03-00 <10 <50 9SB17-02 <10 <50
9SB04-00 <10 <50 9SB17-02D <10 NA
9SB04-02 <10 <50 9SB17-04 <10 <50
9SB05-00 599 123 9SB17-04D <10 NA
9SB06-00 <10 <50 9SB17-07 <10 <50
9SB06-01 <10 <50 9SB17-07D <10 NA
9SB06-02 <10 <50 9SB18-04 16 <50
9SB07-00 11 <50 9SB19-02 321 <50
9SB07-01 <10 <50 9SB19-02D 232 <50
9SB08-00 77 <50 9SB19-04 144 <50
9SB08-01 98 <50 9SB19-04D 143 <50
9SB09-00 502 <50 9SB20-04 <10 <50
9SB09-02 242 <50 9SB20-05 <10 <50
9SB10-00 1504 <50 9SB22-03 <10 <50
9SB10-02 58 <50 9SB22-04 <10 <50
9SB11-00 1831 <50 9SB23-04 <10 <50
9SB11-02 10 <50 9SB23-06 <10 <50
9SB12-00 15 <50 9SB24-03 <10 <50
9SB12-02 28 <50 9SB25-06 <10 <50
9SB13-00 147 <50 9SB25-09 <10 <50
9SB13-02 402 67 9SB25-12 <10 <50
9SB13-06 <10 <50 9SB26-05 <10 <50
9SB14-00 112 <50 9SB26-07 <10 <50
9SB14-03 <10 <50 9SB28-02 <10 <50
9SB15-00 <10 <50
Notes:
TPH - Total petroleum hydrocarbons
DRO - Diesel range organics
GRO - Gasoline range organics
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TABLE 3-4

SUMMARY OF FIELD SCREENING/ANALYSIS FOR SEDIMENT SAMPLES
SWMU 9 AREA B (TANK 214)

PHASE I RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID
PID        

(ppm)
TPH-DRO 

(ppm)
TPH-GRO 

(ppm)
9SD19 0 458 <50
9SD19D NA 446 NA
9SD30 0 <10 <50
9SD44 109 NA NA
9SD48 600 NA NA
9SD49 260 540 <50
9SD50 49 199 167
9SD50D NA 200 NA
9SD52 0 331 <50
9SD53 0 NA NA
9SDUVF-01 151 115.7 75
9SDUVF-02 89 62.9 <50
9SDUVF-03 1080 96.2 74
9SDUVF-04 135 254.3 57
9SDUVF-05 10 95 <50
9SDUVF-06 13 116 <50
9SDUVF-07 180 NA NA
9SDUVF-08 69 230.5 NA
9SDUVF-09 13 480.8 <50
9SDUVF-10 16 75 <50
9SDUVF-11 187 213 <50
9SDUVF-12 2.7 68 <50
9SDUVF-13 176 <10 <50
9SDUVF-14 115 43.9 <50
9SDUVF-15 215 NA NA
9SDUVF-16 274 NA NA
9SDUVF-17 36.1 NA NA
9SDUVF-18 0 272 <50
9SDUVF-19 240 NA NA
9SDUVF-20 0 16 <50
9SDUVF-21 0 NA NA
9SDUVF-22 130 83 NA
9SDUVF-23 7.7 NA NA
9SDUVF-24 74 NA NA
9SDUVF-25 3.8 39 <50
9SDUVF-26 6.9 NA NA
9SBKG01 9.6 NA NA
Notes:
TPH - Total petroleum hydrocarbons
DRO - Diesel range organics
GRO - Gasoline range organics
PID - Photoionization Detector
NA - Not analyzed
ppm- parts per million
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TABLE 3-5

SUMMARY OF FIELD ANALYSIS FOR GROUNDWATER SAMPLES
SWMU 9 AREA B (TANK 214)

PHASE I RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID
TPH-DRO 

(ppm)
TPH-GRO 

(ppm)
9GW00 ND ND
9GW01 ND ND
9GW06 ND ND
9GW09 ND ND
9GW13 ND ND
9GW16 ND ND
9GW17 ND ND
Notes:
TPH - Total petroleum hydrocarbons
DRO - Diesel range organics
GRO - Gasoline range organics
ND - Not detected
ppm- parts per million
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TABLE 3-6

SUMMARY OF DEPTH-TO-WATER MEASUREMENTS
SWMU 9 AREA B (TANK 214)

PHASE I RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Depth-to-Water Measurements

Well ID
Date 

Installed
3/14/2007 
(FT-TOC)

3/15/2007 
(FT-TOC)

3/17/2007 
(FT-TOC)

3/18/2007 
(FT-TOC)

9TW00 3/12/2007 6.47 5.68 7.72(1) 8.69(2)

9TW01 3/12/2007 4.44 4.11 4.63(1) 4.80(2)

9TW06 3/13/2007 8.12 7.96 8.21(1) 8.41(2)

9TW09 3/15/2007 -- -- 4.55 4.85(2)

9TW13 3/14/2007 -- 5.13 5.36 5.35(2)

9TW16 3/14/2007 -- 4.60 3.81 3.86(2)

9TW17 3/14/2007 -- 10.75 10.90 10.89(2)

9TW25 3/16/2007 -- -- 17.84 19.84(2)

Notes:
(1)Groundwater sampling on 3/16
(2)Groundwater sampling on 3/17
FT - Feet
TOC - Top of casing
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TABLE 3-7

SUMMARY OF POSITIVE DETECTIONS IN QA/QC SAMPLES
SMWU 9, AREA B (TANK 214)

PHASE I RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID 2007TB01 2007TB02 2007TB03 2007TB04 2007TB05 2007TB06 2007TB07 2007TB
Sampling Date 3/15/2007 3/15/2007 3/15/2007 3/16/2007 3/19/2007 3/19/2007 3/20/2007

Volatile Organics (μg/L)
Acetone 7.3 U 7.3 U 7.3 U 7.3 U 7.3 U 8.4 J 7.3 U 7.3 U
Bromoform 0.36 U 0.36 U 0.36 U 0.36 U 0.42 U 0.42 U 0.36 U 0.36 U
Chloroform 0.52 U 0.52 U 0.52 U 0.52 U 0.52 U 0.52 U 0.52 U 0.52 U
1,2-Dibromo-3-Chloropropane 0.65 U 0.65 U 0.65 U 0.65 U 0.4 U 0.4 U 0.65 U 0.65 U
Propionitrile 10 U 10 U 10 U 10 U 0.5 J 0.44 U 10 U 10 U
Trichloroethene 0.71 U 0.71 U 0.71 U 0.71 U 0.62 U 0.62 U 0.71 U 0.71 U

Semi-Volatile Organics (μg/L)
1,4-Dichlorobenzene NA NA NA NA NA NA NA NA
Aramite, Total NA NA NA NA NA NA NA NA

Petroleum Hydrocarbons (mg/L)
Gasoline Range Organics NA NA NA NA 0.0079 U 0.0079 U 0.0079 U NA
Diesel Range Organics NA NA NA NA NA NA NA NA

Inorganics (μg/L)
Barium NA NA NA NA NA NA NA NA
Copper NA NA NA NA NA NA NA NA
Zinc NA NA NA NA NA NA NA NA

Notes:
U- Not detected
J- Estimnated value
NA- Not analyzed
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TABLE 3-7

SUMMARY OF POSITIVE DETECTIONS IN QA/QC SAMPLES
SMWU 9, AREA B (TANK 214)

PHASE I RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID
Sampling Date

Volatile Organics (μg/L)
Acetone
Bromoform
Chloroform
1,2-Dibromo-3-Chloropropane
Propionitrile
Trichloroethene

Semi-Volatile Organics (μg/L)
1,4-Dichlorobenzene
Aramite, Total

Petroleum Hydrocarbons (mg/L)
Gasoline Range Organics 
Diesel Range Organics

Inorganics (μg/L)
Barium
Copper
Zinc

Notes:
U- Not detected
J- Estimnated value
NA- Not analyzed

2007ER01 2007ER02 2007ER03 2007FB01 2007FB02
3/18/2007 3/18/2007 3/18/2007 3/18/2007 3/18/2007

7.3 U 7.3 U 7.3 U 7.3 U 7.3 U
0.42 U 0.42 U 0.42 U 0.42 U 17
0.52 U 0.52 U 0.52 U 0.52 U 74

0.4 U 0.4 U 0.4 U 0.4 U 6.2
0.45 J 0.69 J 0.54 J 0.53 J 0.44 U
0.69 J 4.9 0.95 J 0.95 J 0.62 U

0.5 U 0.52 U 0.52 J 0.6 J 0.52 U
0.78 U 0.8 U 6.7 J 0.75 U 0.8 U

0.0079 U 0.0079 U 0.01 J 0.0079 U 0.0079 U
0.05 U 0.058 J 0.048 U 0.049 U 0.059 J

1.2 U 1.2 U 1.2 U 1.2 U 7.7 J
1.7 UJ 1.7 UJ 1.7 UJ 1.7 UJ 120 J
9.7 J 3 U 6.8 J 3.4 J 110
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TABLE 3-8

COMPARISON OF TPH-DRO RESULTS: FIELD-BASED VS. LABORATORY ANALYSES
SWMU 9 AREA B (TANK 214)

PHASE I RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Non-Detect Samples Positive Detection Samples

Sample ID

Field-Base 
Result   
(ppm)

Laboratory 
Result   
(ppm) RPD Sample ID

Field-Base 
Result   
(ppm)

Laboratory 
Result   
(ppm) RPD

9SB00-00 ND 6.8 -30.51% 9SB01-00 475 5300 -167.10%
9SB00-01 ND 44 -159.18% 9SB02-00 515 5100 -163.31%
9SB03-00 ND 110 -182.61% 9SB05-00 599 3900J -146.74%
9SB04-00 ND 40 -155.56% 9SB07-00 11 4.9 72.73%
9SB04-02 ND 54J -166.10% 9SB08-00 77 110 -35.29%
9SB06-00 ND 4.1 19.78% 9SB09-00 502 220 78.17%
9SB06-01 ND 18 -113.04% 9SB09-02 242 210 14.24%
9SB13-06 ND ND 0% 9SB10-00 1504 310 131.64%
9SB15-00 ND 41 -156.52% 9SB10-02 58 72 -22.39%
9SB17-04 ND ND 0% 9SB11-00 1831 64 186.49%
9SB20-04 ND ND 0% 9SB11-02 10 110 -165.45%
9SB22-03 ND ND 0% 9SB12-00 15 7.2 71.43%
9SB22-04 ND ND 0% 9SB12-02 28 72 -88.58%
9SB23-04 ND ND 0% 9SB13-00 147 34 124.78%
9SB23-06 ND ND 0% 9SB13-02 402 100 120.27%
9SB24-03 ND 24.3 -32.94% 9SB14-00 112 35 104.70%
9SB25-09 ND ND 0% 9SB15-02 95 ND 180.08%
9SB25-12 ND ND 0% 9SB15-04 12 43 -113.30%
9SB26-07 ND ND 0% 9SB16-00 74 18 121.40%
9SB28-02 ND ND 0% 9SB18-04 16 ND 106.22%
9SD30 5 1700J -198.83% 9SB19-04 144 83 53.62%

9SD19 458 380 18.68%
9SD49 540 1600 -99.04%
9SD50 199 2300J -168.21%
9SD52 331 560J -51.40%
9SDUVF-18 272 ND 198.54%
9SDUVF-20 16 4.3J 115.27%

Notes:
ppm- parts per million
RPD - Relative percent difference - ((UVF-DRO)/(UFV+DRO))2
ND- Not detected
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TABLE 3-9

COMPARISON OF TPH-GRO RESULTS: FIELD-BASED VS. LABORATORY ANALYSES
SWMU 9 AREA B (TANK 214)

PHASE I RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Non-Detect Samples Positive Detection Samples

Sample ID

Field-Base 
Result   
(ppm)

Laboratory 
Result   
(ppm) RPD Sample ID

Field-Base 
Result   
(ppm)

Laboratory 
Result   
(ppm) RPD

9SB00-00 ND ND 0.00 9SB00-01 ND 67 -91.30%
9SB02-00 ND ND 0.00 9SB01-00 ND 150 -142.86%
9SB03-00 ND ND 0.00 9SB04-02 ND 710 -186.39%
9SB04-00 ND ND 0.00 9SB05-00 123 0.45 198.54%
9SB06-00 ND ND 0.00 9SB10-02 ND 93 -115.25%
9SB06-01 ND ND 0.00 9SB13-02 67 580 -158.58%
9SB07-00 ND ND 0.00 9SB13-06 ND 106 -123.66%
9SB08-00 ND ND 0.00 9SB17-04 ND 470 -179.80%
9SB09-00 ND ND 0.00 9SB18-04 ND 2000 -195.06%
9SB09-02 25 1.3 180.23% 9SB19-04 ND 320 -171.01%
9SB10-00 ND ND 0.00 9SB20-04 ND 100 -120.00%
9SB11-00 ND ND 0.00 9SB22-03 ND 200 -155.56%
9SB11-02 25 0.13 197.93% 9SB25-09 ND 2000 -195.06%
9SB12-00 ND ND 0.00 9SB26-07 ND 1300 -192.45%
9SB12-02 ND ND 0.00 9SD49 50 0.24 198.09%
9SB13-00 ND ND 0.00 9SD50 167 32 135.68%
9SB14-00 ND ND 0.00
9SB15-00 ND ND 0.00
9SB15-02 ND ND 0.00
9SB15-04 25 0.067 198.93%
9SB16-00 ND ND 0.00
9SB22-04 ND ND 0.00
9SB23-04 ND ND 0.00
9SB23-06 25 1.6 175.94%
9SB24-03 ND ND 0.00
9SB25-12 25 0.36 194.32%
9SB28-02 ND ND 0.00
9SD19 ND ND 0.00
9SD30 ND ND 0.00
9SD52 ND ND 0.00
9SDUVF-18 ND ND 0.00
9SDUVF-20 ND ND 0.00
Notes:
ppm- parts per million
RPD - Relative percent difference - ((UVF-DRO)/(UFV+DRO))2
ND- Not detected
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TABLE 4-1
SOIL SCREENING VALUES

SWMU 9 AREA B (TANK 214)
PHASE I RCRA FACILITY INVESTIGATION

NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Soil  
Screening   

Chemical Value Reference Comment
Volatile Organics (ug/kg):
1,1,1,2-Tetrachloroethane 100 CCME 2006 Canadian soil quality guideline based on agricultural land uses
1,1,1-Trichloroethane 100 CCME 2006 Canadian soil quality guideline based on agricultural land uses
1,1,2,2-Tetrachloroethane 100 CCME 2006 Canadian soil quality guideline based on agricultural land uses
1,1,2-Trichloroethane 100 CCME 2006 Canadian soil quality guideline based on agricultural land uses
1,1-Dichloroethane 100 CCME 2006 Canadian soil quality guideline based on agricultural land uses
1,1-Dichloroethene 100 CCME 2006 Canadian soil quality guideline based on agricultural land uses
1,2,3-Trichloropropane NA --- ---
1,2-Dibromo-3-chloropropane NA --- ---
1,2-Dibromoethane (EDB) 100 CCME 2006 Canadian soil quality guideline based on agricultural land uses
1,2-Dichloroethane 402 (1) MHSPE 2000 ---
1,2-Dichloropropane 700,000 Efroymson et al. 1997a Toxicological threshold for earthworms
2-Butanone (Methyl ethyl ketone) NA --- ---
2-Hexanone NA --- ---
3-Chloropropene (Allyl chloride) NA --- ---
4-Methyl-2-pentanone (MIBK) NA --- ---
Acetone NA --- ---
Acetonitrile NA --- ---
Acrolein (Propenal) NA --- ---
Acrylonitrile 1,000,000 Efroymson et al. 1997a Toxicological threshold for earthworms
Benzene 101 (1) MHSPE 2000 ---
Bromodichloromethane NA --- ---
Bromoform NA --- ---
Bromomethane (Methyl bromide) NA --- ---
Carbon disulfide NA --- ---
Carbon tetrachloride 1,000,000 Efroymson et al. 1997a Toxicological threshold for microbial processes
Chlorobenzene 40,000 Efroymson et al. 1997a Toxicological threshold for earthworms
Chloroethane NA --- ---
Chloroform 1,002 (1) MHSPE 2000 ---
Chloromethane (Methyl chloride) NA --- ---
Chloroprene NA --- ---
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TABLE 4-1
SOIL SCREENING VALUES

SWMU 9 AREA B (TANK 214)
PHASE I RCRA FACILITY INVESTIGATION

NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Soil  
Screening   

Chemical Value Reference Comment
Volatile Organics (ug/kg):
cis-1,3-Dichloropropene 100 CCME 2006 Canadian soil quality guideline based on agricultural land uses
Dibromochloromethane NA --- ---
Dibromomethane (Methylene bromide) NA --- ---
Dichlorodifluoromethane NA --- ---
Ethylbenzene 5,003 (1) MHSPE 2000 ---
Ethyl methacrylate NA --- ---
Iodomethane (Methyl iodide) NA --- ---
Isobutanol (Isobutyl alcohol) NA --- ---
Methacrylonitrile NA --- ---
Methylene chloride (Dichloromethane) 1,004 (1) MHSPE 2000 ---
Methyl methacrylate NA --- ---
Pentachloroethane NA --- ---
Propionitrile NA --- ---
Styrene 10,030 (1) MHSPE 2000 ---
Tetrachloroethene 400 (1) MHSPE 2000 ---
Toluene 13,001 (1) MHSPE 2000 ---
1,2-Dichloroethene (total) 100 CCME 2006 Canadian soil quality guideline based on agricultural land uses
trans-1,2-Dichloroethene 100 CCME 2006 Canadian soil quality guideline based on agricultural land uses
trans-1,3-Dichloropropene 100 CCME 2006 Canadian soil quality guideline based on agricultural land uses
trans-1,4-Dichloro-2-butene 1,000,000 Efroymson et al. 1997a Toxicological threshold for microbial processess
Trichloroethene 6,010 (1) MHSPE 2000 ---
Trichlorofluoromethane NA --- ---
Vinyl acetate NA --- ---
Vinyl chloride 11.0 (1) MHSPE 2000 ---
Xylene 2,501 (1) MHSPE 2000 ---
Semi-Volatile Organics (ug/kg):
1,2,4,5-Tetrachlorobenzene 50.0 CCME 2006 Canadian soil quality guideline based on agricultural land uses
1,2,4-Trichlorobenzene 20,000 Efroymson et al. 1997a Toxicological threshold for earthworms
1,3-Dichlorobenzene (m-Dichlorobenzene) 3,003 (1) MHSPE 2000 Value for total chlorobenzenes (2)
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TABLE 4-1
SOIL SCREENING VALUES

SWMU 9 AREA B (TANK 214)
PHASE I RCRA FACILITY INVESTIGATION

NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Soil  
Screening   

Chemical Value Reference Comment
Semi-Volatile Organics (ug/kg):
1,4-Dichlorobenzene (p-Dichlorobenzene) 20,000 Efroymson et al. 1997a Toxicological threshold for earthworms
1,4-Dioxane NA --- ---
1,4-Naphthoquinone NA --- ---
1,4-Phenylenediamine (p-phenylenediamine) NA --- ---
1-Naphthylamine NA --- ---
2,3,4,6-Tetrachlorophenol 1,001 (1) MHSPE 2000 Value for total chlorophenols (3)

2,4,5-Trichlorophenol 4,000 Efroymson et al. 1997b Toxicological threshold for plants
2,4,6-Trichlorophenol 10,000 Efroymson et al. 1997a Toxicological threshold for earthworms
2,2'-Oxybis(1-chloropropane) NA --- ---
2,4-Dichlorophenol 1,001 (1) MHSPE 2000 Value for total chlorophenols (3)

2,4-Dimethylphenol 100 CCME 2006 Canadian soil quality guideline based on agricultural land uses
2,4-Dinitrophenol 20,000 Efroymson et al. 1997b Toxicological threshold for plants
2,6-Dichlorophenol 1,001 (1) MHSPE 2000 Value for total chlorophenols (3)

2-Acetylaminofluorene NA --- ---
2-Chloronaphthalene NA --- ---
2-Chlorophenol 1,001 (1) MHSPE 2000 Value for total chlorophenols (3)

2-Naphthylamine NA --- ---
2-Nitroaniline (o-Nitroaniline) NA --- ---
2-Nitrophenol (o-Nitrophenol) 7,000 --- Value for 4-nitrophenol used as a surrogate
2-Picoline NA --- ---
3,3'-Dichlorobenzidine NA --- ---
3,3'-Dimethylbenzidine NA --- ---
3-Methylcholanthrene NA --- ---
3-Nitroaniline (m-Nitroaniline) NA --- ---
4,6-Dinitro-2-methylphenol (4,6-Dinitro-o-cresol) NA --- ---
4-Aminobiphenyl NA --- ---
4-Bromophenylphenyl ether NA --- ---
4-Chloro-3-methylphenol NA --- ---
4-Chloroaniline NA --- ---
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TABLE 4-1
SOIL SCREENING VALUES

SWMU 9 AREA B (TANK 214)
PHASE I RCRA FACILITY INVESTIGATION

NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Soil  
Screening   

Chemical Value Reference Comment
Semi-Volatile Organics (ug/kg):
4-Chlorophenylphenyl ether NA --- ---
4-Nitroaniline (p-Nitroaniline) NA --- ---
4-Nitrophenol (p-nitrophenol) 7,000 Efroymson et al. 1997a Toxicological threshold for earthworms
4-Nitroquinoline-1-oxide NA --- ---
5-Nitro-o-toluidine NA --- ---
7,12-Dimethylbenz(a)anthracene NA --- ---
Acetophenone NA --- ---
A,A-Dimethylphenethylamine NA --- ---
Aniline NA --- ---
Aramite NA --- ---
Benzyl alcohol NA --- ---
bis(2-Chloroethoxy)methane NA --- ---
bis(2-Chloroethyl)ether NA --- ---
bis(2-Ethylhexyl)phthalate 6,010 (1) MHSPE 2000 Value for total phthalates (4)

Butylbenzylphthalate 6,010 (1) MHSPE 2000 Value for total phthalates (4)

Diallate NA --- ---
Dibenzofuran NA --- ---
Diethylphthalate 100,000 Efroymson et al. 1997b Toxicological threshold for plants
Dimethylphthalate 200,000 Efroymson et al. 1997a Toxicological threshold for earthworms
Di-n-butylphthalate 200,000 Efroymson et al 1997b Toxicological threshold for plants
Di-n-octylphthalate 6,010 (1) MHSPE 2000 Value for total phthalates (4)

Dinoseb (2-sec-butyl-4,6-Dinitrophenol) NA --- ---
Ethyl methanesulfonate NA --- ---
Hexachlorobenzene 1,000,000 Efroymson et al. 1997a Toxicological threshold for earthworms
Hexachlorobutadiene NA --- ---
Hexachlorocyclopentadiene 10,000 Efroymson et al. 1997b Toxicological threshold for plants
Hexachloroethane NA --- ---
Hexachlorophene NA --- ---
Hexachloropropene NA --- ---
Isophorone NA --- ---
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TABLE 4-1
SOIL SCREENING VALUES

SWMU 9 AREA B (TANK 214)
PHASE I RCRA FACILITY INVESTIGATION

NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Soil  
Screening   

Chemical Value Reference Comment
Semi-Volatile Organics (ug/kg):
Isosafrole NA --- ---
m-Dinitrobenzene (1,3-Dinitrobenzene) NA --- ---
m-Cresol (3-Methylphenol) 100 CCME 2006 Canadian soil quality guideline based on agricultural land uses
Methapyrilene NA --- ---
Methyl methanesulfonate NA --- ---
N-Nitrosodiethylamine 20,000 --- Value for n-Nitrosdiphenylamine used as a surrogate
N-Nitrosodimethylamine 20,000 --- Value for n-Nitrosdiphenylamine used as a surrogate
N-Nitroso-di-n-butylamine 20,000 --- Value for n-Nitrosdiphenylamine used as a surrogate
N-Nitroso-di-n-propylamine 20,000 --- Value for n-Nitrosdiphenylamine used as a surrogate
N-Nitrosodiphenylamine 20,000 Efroymson et al. 1997a Toxicological threshold for earthworms
N-Nitrosomethylethylamine 20,000 --- Value for n-Nitrosdiphenylamine used as a surrogate
N-Nitrosomorpholine NA --- ---
N-Nitrosopiperidine NA --- ---
N-Nitrosopyrrolidine NA --- ---
o-Cresol (2-Methylpheneol) 100 CCME 2006 Canadian soil quality guideline based on agricultural land uses
o-Toluidine NA --- ---
p-Cresol (4-Methylphenol) 100 CCME 2006 Canadian soil quality guideline based on agricultural land uses
p-(Dimethylamino)azobenzene NA --- ---
Pentachlorobenzene 1,150 USEPA 1999 Toxicological threshold for earthworms
Pentachloronitrobenzene NA --- ---
Pentachlorophenol 1,730 USEPA 1999 Toxicological threshold for plants
Phenacetin NA --- ---
Phenol 30,000 Efroymson et al. 1997a Toxicological threshold for earthworms
Pronamide NA --- ---
Pryridine NA --- ---
Safrole NA --- ---
PAHs (ug/kg):
1-Methylnaphthalene 1,200 --- Value for benzo(a)pyrene used as a surrogate
2-Methylnaphthalene 1,200 --- Value for benzo(a)pyrene used as a surrogate
Acenaphthene 20,000 Efroymson et al. 1997b Toxicological threshold for plants
Acenaphthylene 1,200 --- Value for benzo(a)pyrene used as a surrogate
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TABLE 4-1
SOIL SCREENING VALUES

SWMU 9 AREA B (TANK 214)
PHASE I RCRA FACILITY INVESTIGATION

NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Soil  
Screening   

Chemical Value Reference Comment
PAHs (ug/kg):
Anthracene 1,200 --- Value for benzo(a)pyrene used as a surrogate
Benzo(a)anthracene 1,200 USEPA 1999 Value for benzo(a)pyrene used as a surrogate
Benzo(a)pyrene 1,200 USEPA 1999 Toxicological threshold for plants
Benzo(b)fluoranthene 1,200 USEPA 1999 Toxicological threshold for plants
Benzo(g,h,i)perylene 1,200 --- Value for benzo(a)pyrene used as a surrogate
Benzo(k)fluoranthene 1,200 USEPA 1999 Value for benzo(a)pyrene used as a surrogate
Chrysene 1,200 USEPA 1999 Value for benzo(a)pyrene used as a surrogate
Dibenzo(a,h)anthracene 1,200 USEPA 1999 Value for benzo(a)pyrene used as a surrogate
Fluoranthene 1,200 --- Value for benzo(a)pyrene used as a surrogate
Fluorene 30,000 Efroymson et al. 1997a Toxicological threshold for earthworms
Indeno(1,2,3-cd)pyrene 1,200 --- Value for benzo(a)pyrene used as a surrogate
Naphthalene 1,200 --- Value for benzo(a)pyrene used as a surrogate
Phenanthrene 1,200 --- Value for benzo(a)pyrene used as a surrogate
Pyrene 1,200 --- Value for benzo(a)pyrene used as a surrogate
Inorganics (mg/kg):
Antimony 78 USEPA 2005a Ecological soil screening level for invertebrates
Arsenic 18 USEPA 2005b Ecological soil screening level for plants
Barium 330 USEPA 2005c Ecological soil screening level for invertebrates
Beryllium 40 USEPA 2005d Ecological soil screening level for invertebrates
Cadmium 32 USEPA 2005e Ecological soil screening level for plants
Chromium (total) 0.4 Efroymson et al. 1997a Toxicological threshold for earthworms
Cyanide 0.9 CCME 2006 Canadian soil quality guideline based on agricultural land uses
Cobalt 13 USEPA 2005f Ecological soil screening level for plants
Copper 70 USEPA 2006a Ecological soil screening level for plants
Lead 120 USEPA 2005g Ecological soil screening level for plants
Mercury 0.1 Efroymson et al. 1997a Toxicological threshold for earthworms
Nickel 30 Efroymson et al. 1997b Toxicological threshold for plants
Selenium 1 Efroymson et al. 1997b Toxicological threshold for plants
Silver 560 USEPA 2006b Ecoloigcal soil screening level for plants
Thallium 1 Efroymson et al. 1997b Toxicological threshold for plants
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TABLE 4-1
SOIL SCREENING VALUES

SWMU 9 AREA B (TANK 214)
PHASE I RCRA FACILITY INVESTIGATION

NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Soil  
Screening   

Chemical Value Reference Comment
Inorganics (mg/kg):
Vanadium 2 Efroymson et al. 1997b Toxicological threshold for plants
Zinc 50 Efroymson et al. 1997b Toxicological threshold for plants

Notes:

NA = Not Available
MHSPE = Ministry of Housing, Spatial Planning and Environment
CCME = Canadian Council of Ministers of the Environment
USEPA = United States Environmental Protection Agency

(1)  The screening value shown is an average of the target and intervention soil standards.  The value is based on a default organic carbon content
      of 0.02 (2 percent), which represents a minimum value (adjustment range is 2 to 30 percent).
(2)  The value represents a total concentration for chlorobenzenes (mono, di, tri, tetra, penta, and hexachlorobenzene).
(3)  The value represents a total concentration for all chlorophenols (mono, di, tri, tetra, and pentachlorophenol).
(4)  The value represents a total concentration for all phthalates.
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TABLE 4-2
SURFACE WATER SCREENING VALUES

SWMU 9 AREA B (TANK 214)
PHASE I RCRA FACILITY INVESTIGATION

NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Surface Water  
Screening   

Chemical Value (1) Reference Comment
Volatile Organics (ug/L):
1,1,1,2-Tetrachloroethane 902 Buchman 1999 Acute LOEL with a safety factor of 10
1,1,1-Trichloroethane 312 USEPA 2001a EPA Region 4 chronic screening value
1,1,2,2-Tetrachloroethane 90.2 USEPA 2001a EPA Region 4 chronic screening value
1,1,2-Trichloroethane 340 USEPA 2003b Minimum acute value (48-hr LC50 for Pleuronectes  platessa  [sand dab]) with a safety factor of 100
1,1-Dichloroethane 47.0 (2) USEPA 1996b Tier II Value
1,1-Dichloroethene 2,240 USEPA 2001a EPA Region 4 chronic screening value
1,2,3-Trichloropropane 274 (2) USEPA 2003b Minimum acute value (96-hr LC50 for Pimephales promelas  [fathead minnow]) with a safety factor of 100
1,2-Dibromo-3-chloropropane 100 USEPA 2003b Minimum acute value (48-hr EC50 for Mercenaria mercenaria  [hard clam]) with a safety factor of 100
1,2-Dibromoethane (EDB) 48.0 USEPA 2003b Minimum acute value (48-hr LC50 for Cyprinodon variegatus  [sheepshead minnow]) with a safety factor of 100
1,2-Dichloroethane 1,130 USEPA 2001a EPA Region 4 chronic screening value
1,2-Dichloropropane 2,400 USEPA 2001a EPA Region 4 chronic screening value
2-Butanone (Methyl ethyl ketone) 40,000 USEPA 2003b Minimum acute value (96-hour NOEC for Cyprinodon variegatus  [sheepshead minnow]) with a safety factor of 10
2-Hexanone 98.8 (2) Suter II 1996 Tier II secondary chronic value
3-Chloropropene (Allyl chloride) 3.40 (2) USEPA 2003b Minimum acute value (48-hr LC50 for Xenopus laevis  [clawed toad]) with a safety factor of 100
4-Methyl-2-pentanone (MIBK) 164 Suter II 1996 Tier II Secondary Chronic Value
Acetone 1,000 USEPA 2003b Minimum acute value (96-hr LC50 for Lumbriculus variegatus  [Oligochaete]) with a safety factor of 100
Acetonitrile 160,000 (2) USEPA 2003b Minimum chronic value (21-day NOEC for daphnia magna  based on reproduction)
Acrolein (Propenal) 0.55 USEPA 2001a EPA Region 4 chronic screening value
Acrylonitrile 58.1 USEPA 2003b Minimum acute value (96-hr LC50 for Americamysis bahia  [opossum shrimp]) with a safety factor of 100
Benzene 109 USEPA 2001a EPA Region 4 chronic screening value
Bromodichloromethane 6,400 Buchman 1999 Chronic LOEL for chemical class
Bromoform 640 USEPA 2001a EPA Region 4 chronic screening value
Bromomethane (Methyl bromide) 120 USEPA 2003b Minimum acute value (96-hr LC50 for Menidia beryllina  [inland silverside]) with a safety factor of 100
Carbon disulfide 650 (2) USEPA 2003b Minimum acute value (96-hr LC50 for Alburnus alburnus  [bleak]) with a safety factor of 100
Carbon tetrachloride 1,500 USEPA 2001a EPA Region 4 chronic screening value
Chlorobenzene 105 USEPA 2001a EPA Region 4 chronic screening value
Chloroethane NA --- ---
Chloroform 815 USEPA 2001a EPA Region 4 chronic screening value
Chloromethane (Methyl chloride) 2,700 USEPA 2003b Minimum acute value (96-hr LC50 for Menidia beryllina  [inland silverside]) with a safety factor of 100
Chloroprene NA --- ---
cis-1,3-Dichloropropene 7.90 USEPA 2001a EPA Region 4 chronic screening value (cis and trans)
Dibromochloromethane 6,400 Buchman 1999 Chronic LOEL for chemical class
Dibromomethane (Methyl bromide) 6,400 Buchman 1999 Chronic LOEL for chemical class
Dichlorodifluoromethane 6,400 Buchman 1999 Chronic LOEL for chemical class
Ethylbenzene 4.30 USEPA 2001a EPA Region 4 chronic screening value
Ethyl methacrylate NA --- ---

K:\_CH2M Hill CLEAN III\CTO 147 (110045)\3.0 Deliverables\3.1 Deliverables\Reports\Draft\Tables\Surface Water Screening Values Table 4-2.xls\Table 4-8 Page 1 of 6



TABLE 4-2
SURFACE WATER SCREENING VALUES

SWMU 9 AREA B (TANK 214)
PHASE I RCRA FACILITY INVESTIGATION

NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Surface Water  
Screening   

Chemical Value (1) Reference Comment
Volatile Organics (ug/L):
Iodomethane (Methyl iodide) NA --- ---
Isobutanol (Isobutyl alcohol) 10,000 USEPA 2003b Minimum acute value (96-hr LC50 for Alburnus alburnus  [bleak]) with a safety factor of 100
Methacrylonitrile NA --- ---
Methylene chloride (Dichloromethane) 2,560 USEPA 2001a EPA Region 4 chronic screening value
Methyl methacrylate 1,300 (2) USEPA 2003b Minumum acute value (96-hr LC50 for Pimephales promelas  [fathead minnow]) with a safety factor of 100
Pentachloroethane 281 Buchman 1999 Chronic LOEL
Propionitrile 15,200 (2) USEPA 2003b Minimum acute value (96-hr LC50 for Pimephales promelas  [fathead minnow]) with a safety factor of 100
Styrene 510 USEPA 2003b Minimum acute value (96-hr NOEC for Cyprinodon variegatus  [sheepshead minnow]) with a safety factor of 10
Tetrachloroethene 45.0 USEPA 2001a EPA Region 4 chronic screening value
Toluene 37.0 USEPA 2001a EPA Region 4 chronic screening value
trans-1,2-dichloroethene 22,400 Buchman 1999 Acute LOEL (summation of all isomers) with a safety factor of 10
trans-1,3-Dichloropropene 7.90 USEPA 2001a EPA Region 4 chronic screening value (cis and trans)
trans-1,4-Dichloro-2-butene NA --- ---
Trichloroethene 200 Buchman 1999 Acute LOEL with a safety factor of 10
Trichlorofluoromethane 6,400 Buchman 1999 Chronic LOEL for chemical class
Vinyl acetate 100 USEPA 2003b Minimum acute value (48-hr LC50 for Crangon crangon  [sand shrimp]) with a safety factor of 100
Vinyl chloride 87.8 (2) Suter II 1996 Tier II secondary chronic value
Xylene 41.0 (3) USEPA 2003b Minimum acute value (96-hr EC50 for Strongylocentrotus droebachiensis  [green sea urchin]) with a safety factor of 100
Semi-Volatile Organics (ug/L):
1,2,4,5-Tetrachlorobenzene 30.0 USEPA 2003b Minimum acute value (96-hr NOEC for Cyprinodon variegatus  [sheepshead minnow]) with a safety factor of 10
1,2,4-Trichlorobenzene 4.50 USEPA 2001a EPA Region 4 chronic screening value
1,3,5-Trinitrobenzene 80.0 (2) USEPA 2003b Minimum chronic value (71-day NOEC for Oncorhynchus mykiss  [rainbow trout] based on reproduction)
1,2-Dichlorobenzene (o-Dichlorobenzene) 19.7 USEPA 2001a EPA Region 4 chronic screening value
1,3-Dichlorobenzene (m-Dichlorobenzene) 28.5 USEPA 2001a EPA Region 4 chronic screening value
1,4-Dichlorobenzene (p-Dichlorobenzene) 19.9 USEPA 2001a EPA Region 4 chronic screening value
1,4-Dioxane 67,000 USEPA 2003b Minimum acute value (96-hr LC50 for Menidia beryllina  [inland silverside]) with a safety factor of 100
1,4-Naphthoquinone NA --- ---
1,4-Phenylenediamine (p-phenylenediamine) 200 (2) USEPA 2003b Minimum acute value (48-hr LC50 for Oryzias latipes  [medaka]) with a safety factor of 100
1-Naphthylamine NA --- ---
2,3,4,6-Tetrachlorophenol 44.0 Buchman 1999 Acute LOEL with a safety factor of 10
2,4,5-Trichlorophenol 11.0 Buchman 1999 Proposed CCC
2,4,6-Trichlorophenol 12.1 USEPA 2003b Minimum acute value (96-hr LC50 for Palaemonetes pugio  [daggerblade grass shrimp]) with a safety factor of 100
2,2'-Oxybis(1-chloropropane) NA --- ---
2,4-Dichlorophenol 5.00 USEPA 2003b Minimum acute value (96-hr NOEC for Allorchestes  compressa  [scud]) with a safety factor of 10
2,4-Dimethylphenol 131 USEPA 2003b Minimum chronic value (28-day NOEC for Menidia beryllina  [inland silverside] based on survival)
2,4-Dinitrophenol 48.5 USEPA 2001a EPA Region 4 chronic screening value
2,4-Dinitrotoluene 20.0 (2) USEPA 2003b Miimum chronic value (21-day NOEC for Daphnia magna  based on reproduction)
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TABLE 4-2
SURFACE WATER SCREENING VALUES

SWMU 9 AREA B (TANK 214)
PHASE I RCRA FACILITY INVESTIGATION

NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Surface Water  
Screening   

Chemical Value (1) Reference Comment
Semi-Volatile Organics (ug/L):
2,6-Dichlorophenol 54.0 USEPA 2003b Minimum acute value (96-hr LC50 for Platichthys flesus  [european flounder]) with a safety factor of 100
2,6-Dinitrotoluene 60.0 (2) USEPA 2003b Minimum chronic value (21-day NOEC for Daphnia magna  based on reproduction)
2-Acetylaminofluorene 100 (2) USEPA 2003b Minimum acute value (96-hr LOEC for Xenopus laevis  [clawed toad]) with a safety factor of 10
2-Chloronaphthalene 0.75 Buchman 1999 Acute LOEL for chemical class with a safety factor of 10
2-Chlorophenol 53.0 USEPA 2003b Minimum acute value (96-hr LC50 for Crangon septemspinosa  [bay shrimp]) with a safety factor of 100
2-Naphthylamine NA --- ---
2-Nitroaniline (o-Nitroaniline) 48.9 (2) USEPA 2003b Minumum acute value (48-hr EC50 for daphnia magna ) with a safety factor of 100
2-Nitrophenol (o-Nitrophenol) 10,000 USEPA 2003b Minimum chronic value (28-day MATC for Cyprinodon variegatus  [sheepshead minnow] based on egg hatchability)
2-Picoline 8,979 (2) USEPA 2003b Minimum acute value (96-hr LC50 for Pimephales promelas  [fathead minnow]) with a safety factor of 100
3,3'-Dichlorobenzidine 10.5 (2) USEPA 2003b Minimum acute value (48-hr EC50 for Daphnia magna ) with a safety factor of 100
3,3'-Dimethylbenzidine 160 (2) USEPA 2003b Minimum chronic value (21-day NOEC for Daphnia magna  based on behavior [equilibrium])
3-Methylcholanthrene NA --- ---
3-Nitroaniline (m-Nitroaniline) 9.80 (2) USEPA 2003b Minimum acute value (48-hr EC50 for Daphnia magna ) with a safety factor of 100
4,6-Dinitro-2-methylphenol (4,6-Dinitro-o-cresol) 10.0 (2) USEPA 2003b Minimum chronic value (21-day NOEC for Daphnia magna  based on reproduction)
4-Aminobiphenyl NA --- ---
4-Bromophenylphenyl ether 3.60 (2) USEPA 2003b Minimum acute value (48-hr LC50 for Daphnia magna ) with a safety factor of 100
4-Chloro-3-methylphenol 1,300 (2) USEPA 2003b Minimum chronic value (21-day NOEC for Daphnia magna  based on for reproduction)
4-Chloroaniline 129 Buchman 1999 Chronic LOEL for chemical class
4-Chlorophenylphenyl ether 7.30 (2) USEPA 2003b Minimum acute value (96-hr LC50 for Salvelinus  fontinalis  [brook trout]) with a safety factor of 100
4-Nitroaniline (p-Nitroaniline) 170 (2) USEPA 2003b Minimum acute value (48-hr EC50 for Daphnia magna ) with a safety factor of 100)
4-Nitrophenol (p-nitrophenol) 71.7 USEPA 2001a EPA Region 4 chronic screening value
4-Nitroquinoline-1-oxide NA --- ---
5-Nitro-o-toluidine 190 (2) USEPA 2003b Minimum acute value (96-hr LC50 for Pimephales promelas  [fathead minnow]) with a safety factor of 100
7,12-Dimethylbenz(a)anthracene 30.0 Buchman 1999 Acute LOEL for chemical class with a safety factor of 10
Acetophenone 1,550 (2) USEPA 2003b Minimum acute value (96-hr LC50 for Pimephales promelas  [fathead minnow]) with a safety factor of 100
A,A-Dimethylphenethylamine NA --- ---
Aniline 294 USEPA 2003b Minimum acute value (96-hr LC50 for Crangon septemspinosa  [sand shrimp]) with a safety factor of 100
Aramite 0.60 (2) USEPA 2003b Minimum acute value (96-hr LC50 for Gammarus fasciatus  [scud]) with a safety factor of 100
Benzyl alcohol 150 USEPA 2003b Minimum acute value (96-hr LC50 for Menidia beryllina  [inland silverside]) with a safety factor of 100
bis(2-Chloroethoxy)methane 6,400 Buchman 1999 Chronic LOEL for the chemical class
bis(2-Chloroethyl)ether 910 (2) USEPA 2003b Minimum acute value (48-hr LC50 for Oncorhynchus mykiss  [rainbow trout]) with a safety factor of 100
bis(2-Ethylhexyl)phthalate 360 Buchman 1999 Proposed CCC
Butylbenzylphthalate 29.4 USEPA 2001a EPA Region 4 chronic screening value
Diallate 82.0 (2) USEPA 2003b Minimum acute value (48-hr LC50 for Rasbora heteromorpha  [harlequinfish]) with a safety factor of 100
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TABLE 4-2
SURFACE WATER SCREENING VALUES

SWMU 9 AREA B (TANK 214)
PHASE I RCRA FACILITY INVESTIGATION

NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Surface Water  
Screening   

Chemical Value (1) Reference Comment
Semi-Volatile Organics (ug/L):
Dibenzofuran 100 USEPA 2003b Minimum acute value (96-hr NOEC for Cyprinodon variegatus  [sheepshead minnow]) with a safety factor of 10
Diethylphthalate 75.9 USEPA 2001a EPA Region 4 chronic screening value
Dimethylphthalate 580 USEPA 2001a EPA Region 4 chronic screening value
Di-n-butylphthalate 3.40 USEPA 2001a EPA Region 4 chronic screening value
Di-n-octylphthalate 3,450 USEPA 2003b Minimum acute value (96-hr NOEC for Americamysis bahia  [opossum shrimp]) with a safety factor of 10
Dinoseb (2-sec-butyl-4,6-Dinitrophenol) 1.70 USEPA 2003b Minimum acute value (96-hr LC50 for Americamysis bahia  [opossum shrimp]) with a safety factor of 100
Ethyl methanesulfonate NA --- ---
Hexachlorobenzene 10.0 USEPA 2003b Minimum acute value (48-hr EC50 for Crassostrea virginica  [Virginia oyster]) with a safety factor of 100
Hexachlorobutadiene 0.32 USEPA 2001a EPA Region 4 chronic screening value
Hexachlorocyclopentadiene 0.07 USEPA 2001a EPA Region 4 chronic screening value
Hexachloroethane 9.40 USEPA 2001a EPA Region 4 chronic screening value
Hexachlorophene 8.80 (2) USEPA 2003b Minimum chronic value (34-day NOEC for Pimephales promelas  [fathead minnow] based on survival and growth)
Hexachloropropene NA --- ---
Isophorone 129 USEPA 2001a EPA Region 4 chronic screening value
Isosafrole NA --- ---
m-Dinitrobenzene (1,3-Dinitrobenzene) 500 (2) USEPA 2003b Minimum chronic value (69-day NOEC for Oncorhynchus mykiss  [rainbow trout] based on reproduction)
m-Cresol (3-Methylphenol) 100 USEPA 2003b Minimum acute value (48-hr LC50 for Crangon crangon  [sand shrimp]) with a safety factor of 100
Methapyrilene NA --- ---
Methyl methanesulfonate NA --- ---
N-Nitrosodiethylamine 330,000 Buchman 1999 Acute LOEL for chemical class with a safety factor of 10
N-Nitrosodimethylamine 13,650 (2) USEPA 2003b Minimum acute value (96-hr LC50 for Dugesia dorotocephala  [flatworm]) with a safety factor of 100
N-Nitroso-di-n-butylamine 330,000 Buchman 1999 Acute LOEL for chemical class with a safety factor of 10
N-Nitroso-di-n-propylamine 330,000 Assumed Acute LOEL for chemical class with a safety factor of 10
N-Nitrosodiphenylamine 33,000 USEPA 2001a EPA Region 4 chronic screening value
N-Nitrosomethylethylamine 330,000 Assumed Acute LOEL for chemical class with a safety factor of 10
N-Nitrosomorpholine NA --- ---
N-Nitrosopiperidine NA --- ---
N-Nitrosopyrrolidine NA --- ---
Nitrobenzene 66.8 USEPA 2001a EPA Region 4 chronic screening value
o-Cresol (2-Methylpheneol) 102 USEPA 2003b Minimum acute value (96-hr LC50 for Elasmopus pectinicrus  [scud]) with a safety factor of 100
o-Toluidine 400 USEPA 2003b Minimum acute value (96-hr LC50 for Elasmopus pectinicrus  [scud]) with a safety factor of 100
p-Cresol (4-Methylphenol) 50.0 USEPA 2003b Minimum acute value (96-hr EC50 for Strongylocentrotus droebachiensis  [green sea urchin]) with a safety factor of 100
p-(Dimethylamino)azobenzene NA --- ---
Pentachlorobenzene 129 USEPA 2001a EPA Region 4 chronic screening value
Pentachloronitrobenzene 0.23 USEPA 2003b Minimum acute value (96-hr LC50 for Americamysis bahia  [opossum shrimp]) with a safety factor of 100
Pentachlorophenol 7.90 USEPA 2002a CCC
Phenacetin NA --- ---
Phenol 58.0 USEPA 2001a EPA Region 4 chronic screening value
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TABLE 4-2
SURFACE WATER SCREENING VALUES

SWMU 9 AREA B (TANK 214)
PHASE I RCRA FACILITY INVESTIGATION

NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Surface Water  
Screening   

Chemical Value (1) Reference Comment
Semi-Volatile Organics (ug/L):
Pronamide 35.0 USEPA 2003b Minimum acute value (96-hr EC50 for Crassostrea virginica  [Virginia oyster]) with a safety factor of 100
Pryridine 500 USEPA 2003b Minimum acute value (96-hr LC50 for Crangon septemspinosa  [sand shrimp]) with a safety factor of 100
Safrole NA --- ---
PAHs (ug/L):
1-Methylnaphthalene 19.0 USEPA 2003b Minimum acute value (96-hr LC50 for Cancer magister  [dungeness crab]) with a safety factor of 100
2-Methylnaphthalene 3.00 USEPA 2003b Minimum acute value (96-hr LC50 for Gadus morhua  [Atlantic cod]) with a safety factor of 100
Acenaphthene 9.70 USEPA 2001a EPA Region 4 chronic screening value
Acenaphthylene 30.0 Buchman 1999 Acute LOEL for chemical class with a safety factor of 10
Anthracene 50.0 USEPA 1996a Acute value (LC50) with a safety factor of 100
Benzo(a)anthracene 30.0 Buchman 1999 Acute LOEL for chemical class with a safety factor of 10
Benzo(a)pyrene 10.0 USEPA 1996a Acute value (LC50) with a safety factor of 100
Benzo(b)fluoranthene 30.0 Buchman 1999 Acute LOEL for chemical class with a safety factor of 10
Benzo(g,h,i)perylene 30.0 Buchman 1999 Acute LOEL for chemical class with a safety factor of 10
Benzo(k)fluoranthene 30.0 Buchman 1999 Acute LOEL for chemical class with a safety factor of 10
Chrysene 10.0 USEPA 1996a Acute value (LC50) with a safety factor of 100
Dibenzo(a,h)anthracene 30.0 Buchman 1999 Acute LOEL for chemical class with a safety factor of 10
Fluoranthene 11.0 USEPA 1996b Final Chronic Value
Fluorene 10.0 USEPA 2003b Minimum acute value (96-hr LC50 for Nereis arenaceodentata  [polychaete]) with a safety factor of 100
Indeno(1,2,3-cd)pyrene 30.0 Buchman 1999 Acute LOEL for chemical class with a safety factor of 10
Naphthalene 23.5 USEPA 2001a EPA Region 4 chronic screening value
Phenanthrene 8.30 USEPA 1996b Final Chronic Value
Pyrene 30.0 Buchman 1999 Acute LOEL for chemical class with a safety factor of 10
Inorganics (ug/L):
Antimony 500 Buchman 1999 Proposed CCC
Arsenic 36.0 USEPA 2006 Total recoverable CCC for trivalent arsenic
Barium 50,000 USEPA 2003b Minimum acute value (96-hr NOEC for Cyprinodon variegatus  [sheepshead minnow]) with a safety factor of 100
Beryllium 310 USEPA 2003b Minimum acute value (96-hr LC50 for Fundulus heteroclitus  [mummichog]) with a safety factor of 100
Cadmium 8.85 USEPA 2006 Total recoverable CCC
Chromium (total) 50.4 USEPA 2006 Total recoverable CCC for hexavalent chromium
Cobalt 45.0 USEPA 2003b Minimum acute value (96-hr LC50 for Nitocra spinipes  [Harpacticoid copepod]0 with a safety factor of 100
Copper 3.73 USEPA 2006 Total recoverable CCC
Lead 8.52 USEPA 2006 Total recoverable CCC
Mercury 1.11 USEPA 2006 Total recoverable CCC
Nickel 8.28 USEPA 2006 Total recoverable CCC
Selenium 71.1 USEPA 2006 Total recoverable CCC
Silver 0.23 USEPA 2001a EPA Region 4 chronic screening value
Thallium 21.3 USEPA 2001a EPA Region 4 chronic screening value
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TABLE 4-2
SURFACE WATER SCREENING VALUES

SWMU 9 AREA B (TANK 214)
PHASE I RCRA FACILITY INVESTIGATION

NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Surface Water  
Screening   

Chemical Value (1) Reference Comment
Inorganics (ug/L):
Tin NA --- ---
Vanadium 120 (2) USEPA 2003b Minimum chronic value (28-day NOEC for Pimephales promelas  [fathead minnow] based on growth)
Zinc 85.6 USEPA 2006 Total recoverable CCC

Notes:

NA = Not Available
CCC = Criteria Continuous Concentration
LOEL = Lowest Observed Effect Level
MATC = Maximum Acceptable Toxicant Concentration
NOEC = No Observed Effect Concentration
USEPA = United States Environmental Protection Agency
CCC = Criteria Continuoous Concentration
EC50 = Median Effective Concentration
LC50 = Median Lethal Concentration

(1)  The values shown are marine/estuarine screening values unless otherwise noted.
(2)  The chemical lacks a marine/estuarine surface water screening value.  The value shown is a freshwater screening value.
(3)  The value shown is for o-xylene.
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TABLE 4-3
SEDIMENT SCREENING VALUES

SWMU 9 AREA B (TANK 214)
PHASE I RCRA FACILITY INVESTIGATION

NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sediment  
Screening   

Chemical Value Reference Comment (1) (2)

Volatile Organics (ug/kg):
1,1,1,2-Tetrachloroethane 3,474 USEPA 1993a EqP-based screening value derived in accordance with USEPA 1993a
1,1,1-Trichloroethane 856 USEPA 1993a EqP-based screening value derived in accordance with USEPA 1993a
1,1,2,2-Tetrachloroethane 202 USEPA 1993a EqP-based screening value derived in accordance with USEPA 1993a
1,1,2-Trichloroethane 352 USEPA 1993a EqP-based screening value derived in accordance with USEPA 1993a
1,1-Dichloroethane 27.0 USEPA 1993a EqP-based screening value derived in accordance with USEPA 1993a
1,1-Dichloroethene 2,782 USEPA 1993a EqP-based screening value derived in accordance with USEPA 1993a
1,2,3-Trichloropropane 446 USEPA 1993a EqP-based screening value derived in accordance with USEPA 1993a
1,2-Dibromo-3-chloropropane 200 USEPA 1993a EqP-based screening value derived in accordance with USEPA 1993a
1,2-Dibromoethane (EDB) 44.4 USEPA 1993a EqP-based screening value derived in accordance with USEPA 1993a
1,2-Dichloroethane 315 USEPA 1993a EqP-based screening value derived in accordance with USEPA 1993a
1,2-Dichloropropane 2,075 USEPA 1993a EqP-based screening value derived in accordance with USEPA 1993a
2-Butanone (Methyl ethyl ketone) 754 USEPA 1993a EqP-based screening value derived in accordance with USEPA 1993a
2-Hexanone 22.5 USEPA 1993a EqP-based screening value derived in accordance with USEPA 1993a
3-Chloropropene (Allyl chloride) 2.69 USEPA 1993a EqP-based screening value derived in accordance with USEPA 1993a
4-Methyl-2-pentanone (MIBK) 31.8 USEPA 1993a EqP-based screening value derived in accordance with USEPA 1993a
Acetone 5.81 USEPA 1993a EqP-based screening value derived in accordance with USEPA 1993a
Acetonitrile 742 USEPA 1993a EqP-based screening value derived in accordance with USEPA 1993a
Acrolein (Propenal) 0.01 USEPA 1993a EqP-based screening value derived in accordance with USEPA 1993a
Acrylonitrile 1.02 USEPA 1993a EqP-based screening value derived in accordance with USEPA 1993a
Benzene 135 USEPA 1993a EqP-based screening value derived in accordance with USEPA 1993a
Bromodichloromethane 7,426 USEPA 1993a EqP-based screening value derived in accordance with USEPA 1993a
Bromoform 1,308 USEPA 1993a EqP-based screening value derived in accordance with USEPA 1993a
Bromomethane (Methyl bromide) 17.8 USEPA 1993a EqP-based screening value derived in accordance with USEPA 1993a
Carbon disulfide 601 USEPA 1993a EqP-based screening value derived in accordance with USEPA 1993a
Carbon tetrachloride 7,244 USEPA 1993a EqP-based screening value derived in accordance with USEPA 1993a
Chlorobenzene 681 USEPA 1993a EqP-based screening value derived in accordance with USEPA 1993a
Chloroethane 2,890 Di Toro and McGrath 2000 EqP-based toxicological threshold
Chloroform 629 USEPA 1993a EqP-based screening value derived in accordance with USEPA 1993a
Chloromethane (Methyl chloride) 212 USEPA 1993a EqP-based screening value derived in accordance with USEPA 1993a
Chloroprene NA --- ---
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TABLE 4-3
SEDIMENT SCREENING VALUES

SWMU 9 AREA B (TANK 214)
PHASE I RCRA FACILITY INVESTIGATION

NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sediment  
Screening   

Chemical Value Reference Comment (1) (2)

Volatile Organics (ug/kg):
cis-1,3-Dichloropropene 8.37 USEPA 1993a EqP-based screening value derived in accordance with USEPA 1993a
Dibromochloromethane 8,701 USEPA 1993a EqP-based screening value derived in accordance with USEPA 1993a
Dibromomethane (Methylene bromide) 2,039 USEPA 1993a EqP-based screening value derived in accordance with USEPA 1993a
Dichlorodifluoromethane 5,864 Di Toro and McGrath 2000 EqP-based toxicological threshold
Ethylbenzene 4.00 Buchman 1999 Minimum AET (Echinoderm larvae and larvalmax)
Ethyl methacrylate NA --- ---
Iodomethane (Methyl iodide) NA --- ---
Isobutanol (Isobutyl alcohol) 546 USEPA 1993a EqP-based screening value derived in accordance with USEPA 1993a
Methacrylonitrile NA --- ---
Methylene chloride (Dichloromethane) 434 USEPA 1993a EqP-based screening value derived in accordance with USEPA 1993a
Methyl methacrylate 296 USEPA 1993a EqP-based screening value derived in accordance with USEPA 1993a
Pentachloroethane 2,864 USEPA 1993a EqP-based screening value derived in accordance with USEPA 1993a
Propionitrile 218 USEPA 1993a EqP-based screening value derived in accordance with USEPA 1993a
Styrene 3,962 USEPA 1993a EqP-based screening value derived in accordance with USEPA 1993a
Tetrachloroethene 57.0 Buchman 1999 Minimum AET (infaunal community impacts)
Toluene 187 USEPA 1993a EqP-based screening value derived in accordance with USEPA 1993a
trans-1,2-Dichloroethene 4,614 Di Toro and McGrath 2000 EqP-based toxicological threshold
trans-1,3-Dichloropropene 7.82 USEPA 1993a EqP-based screening value derived in accordance with USEPA 1993a
trans-1,4-Dichloro-2-butene NA --- ---
Trichloroethene 41.0 Buchman 1999 Minimum AET (Neanthes bioassays)
Trichlorofluoromethane 6,786 Di Toro and McGrath 2000 EqP-based toxicological threshold
Vinyl acetate 5.22 USEPA 1993a EqP-based screening value derived in accordance with USEPA 1993a
Vinyl chloride 26.2 USEPA 1993a EqP-based screening value derived in accordance with USEPA 1993a
Xylene 4.00 Buchman 1999 AET screening value for total xylenes
Semi-Volatile Organics (ug/kg):
1,2,4,5-Tetrachlorobenzene 10,928 USEPA 1993a EqP-based screening value derived in accordance with USEPA 1993a
1,2,4-Trichlorobenzene 4.80 Buchman 1999 Minimum AET (Echinoderm larvae)
1,3,5-Trinitrobenzene 11.6 USEPA 1993a EqP-based screening value derived in accordance with USEPA 1993a
1,2-Dichlorobenzene (o-Dichlorobenzene) 13.0 Buchman 1999 Minimum AET (Neanthes bioassays)
1,3-Dichlorobenzene (m-Dichlorobenzene) 986 USEPA 1993a EqP-based screening value derived in accordance with USEPA 1993a
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TABLE 4-3
SEDIMENT SCREENING VALUES

SWMU 9 AREA B (TANK 214)
PHASE I RCRA FACILITY INVESTIGATION

NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sediment  
Screening   

Chemical Value Reference Comment (1) (2)

Semi-Volatile Organics (ug/kg):
1,4-Dichlorobenzene (p-Dichlorobenzene) 110 Buchman 1999 Minimum AET (infaunal community impacts and Microtox)
1,4-Dioxane 364 USEPA 1993a EqP-based screening value derived in accordance with USEPA 1993a
1,4-Naphthoquinone NA --- ---
1,4-Phenylenediamine (p-phenylenediamine) 1.01 USEPA 1993a EqP-based screening value derived in accordance with USEPA 1993a
1-Naphthylamine NA --- ---
2,3,4,6-Tetrachlorophenol 10,425 USEPA 1993a EqP-based screening value derived in accordance with USEPA 1993a
2,4,5-Trichlorophenol 3.00 Buchman 1999 Minimum AET (infaunal community impacts)
2,4,6-Trichlorophenol 6.00 Buchman 1999 Minimum AET (infaunal community impacts)
2,2'-Oxybis(1-chloropropane) NA --- ---
2,4-Dichlorophenol 5.00 Buchman 1999 Minimum AET (amphipod)
2,4-Dimethylphenol 18.0 Buchman 1999 Minimum Aet (Neanthes biassays)
2,4-Dinitrophenol 16.2 USEPA 1993a EqP-based screening value derived in accordance with USEPA 1993a
2,4-Dinitrotoluene 18.9 USEPA 1993a EqP-based screening value derived in accordance with USEPA 1993a
2,6-Dichlorophenol 273 USEPA 1993a EqP-based screening value derived in accordance with USEPA 1993a
2,6-Dinitrotoluene 41.4 USEPA 1993a EqP-based screening value derived in accordance with USEPA 1993a
2-Acetylaminofluorene 1,167 USEPA 1993a EqP-based screening value derived in accordance with USEPA 1993a
2-Chloronaphthalene 15.8 USEPA 1993a EqP-based screening value derived in accordance with USEPA 1993a
2-Chlorophenol 8.00 Buchman 1999 Minimum AET (amphipod)
2-Naphthylamine NA --- ---
2-Nitroaniline (o-Nitroaniline) 32.2 USEPA 1993a EqP-based screening value derived in accordance with USEPA 1993a
2-Nitrophenol (o-Nitrophenol) 5,752 USEPA 1993a EqP-based screening value derived in accordance with USEPA 1993a
2-Picoline 1,108 USEPA 1993a EqP-based screening value derived in accordance with USEPA 1993a
3,3'-Dichlorobenzidine 296 USEPA 1993a EqP-based screening value derived in accordance with USEPA 1993a
3,3'-Dimethylbenzidine 690 USEPA 1993a EqP-based screening value derived in accordance with USEPA 1993a
3-Methylcholanthrene NA --- ---
3-Nitroaniline (m-Nitroaniline) 2.18 USEPA 1993a EqP-based screening value derived in accordance with USEPA 1993a
4,6-Dinitro-2-methylphenol (4,6-Dinitro-o-cresol) 12.14 USEPA 1993a EqP-based screening value derived in accordance with USEPA 1993a
4-Aminobiphenyl NA --- ---
4-Bromophenylphenyl ether 312 Di Toro and McGrath 2000 EqP-based toxicological threshold
4-Chloro-3-methylphenol 14,505 USEPA 1993a EqP-based screening value derived in accordance with USEPA 1993a
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TABLE 4-3
SEDIMENT SCREENING VALUES

SWMU 9 AREA B (TANK 214)
PHASE I RCRA FACILITY INVESTIGATION

NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sediment  
Screening   

Chemical Value Reference Comment (1) (2)

Semi-Volatile Organics (ug/kg):
4-Chloroaniline 85.0 USEPA 1993a EqP-based screening value derived in accordance with USEPA 1993a
4-Chlorophenylphenyl ether 287 Di Toro and McGrath 2000 EqP-based toxicological threshold
4-Nitroaniline (p-Nitroaniline) 39.5 USEPA 1993a EqP-based screening value derived in accordance with USEPA 1993a
4-Nitrophenol (p-nitrophenol) 54.1 USEPA 1993a EqP-based screening value derived in accordance with USEPA 1993a
4-Nitroquinoline-1-oxide NA --- ---
5-Nitro-o-toluidine 131 USEPA 1993a EqP-based screening value derived in accordance with USEPA 1993a
7,12-Dimethylbenz(a)anthracene 965,742 USEPA 1993a EqP-based screening value derived in accordance with USEPA 1993a
Acetophenone 635 USEPA 1993a EqP-based screening value derived in accordance with USEPA 1993a
A,A-Dimethylphenethylamine NA --- ---
Aniline 27.0 USEPA 1993a EqP-based screening value derived in accordance with USEPA 1993a
Aramite 328 USEPA 1993a EqP-based screening value derived in accordance with USEPA 1993a
Benzyl alcohol 52.0 Buchman 1999 Minimum AET (bivalve)
bis(2-Chloroethoxy)methane 350 USEPA 1993a EqP-based screening value derived in accordance with USEPA 1993a
bis(2-Chloroethyl)ether 141 USEPA 1993a EqP-based screening value derived in accordance with USEPA 1993a
bis(2-Ethylhexyl)phthalate 182 MacDonald 1994 TEL
Butylbenzylphthalate 63.0 Buchman 1999 Minimum AET (Microtox)
Diallate 21,270 USEPA 1993a EqP-based screening value derived in accordance with USEPA 1993a
Dibenzofuran 110 Buchman 1999 Minimum AET (Echinoderm larvae)
Diethylphthalate 6.00 Buchman 1999 Minimum AET (bivalve and larvalmax)
Dimethylphthalate 6.00 Buchman 1999 Minimum AET (bivalve)
Di-n-butylphthalate 58.0 Buchman 1999 Minimum AET (bivalve and larvalmax)
Di-n-octylphthalate 61.0 Buchman 1999 Minimum AET (bivalve and larvalmax)
Dinoseb (2-sec-butyl-4,6-Dinitrophenol) 72.1 USEPA 1993a EqP-based screening value derived in accordance with USEPA 1993a
Ethyl methanesulfonate NA --- ---
Hexachlorobenzene 6.00 Buchman 1999 Minimum AET (bivalve)
Hexachlorobutadiene 1.30 Buchman 1999 Minimum AET (Echinoderm larvae)
Hexachlorocyclopentadiene 139 USEPA 1993a EqP-based screening value derived in accordance with USEPA 1993a
Hexachloroethane 73.0 Buchman 1999 Minimum AET (bivalve and larvalmax)
Hexachlorophene 2,272,912 USEPA 1993a EqP-based screening value derived in accordance with USEPA 1993a
Hexachloropropene NA --- ---
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TABLE 4-3
SEDIMENT SCREENING VALUES

SWMU 9 AREA B (TANK 214)
PHASE I RCRA FACILITY INVESTIGATION

NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sediment  
Screening   

Chemical Value Reference Comment (1) (2)

Semi-Volatile Organics (ug/kg):
Isophorone 60.5 USEPA 1993a EqP-based screening value derived in accordance with USEPA 1993a
Isosafrole NA --- ---
m-Dinitrobenzene (1,3-Dinitrobenzene) 149.2 USEPA 1993a EqP-based screening value derived in accordance with USEPA 1993a
m,p-Cresol (3,4-Methylphenol) 100 Buchman 1999 Minimum AET (bivalve)
Methapyrilene NA --- ---
Methyl methanesulfonate NA --- ---
N-Nitrosodiethylamine 9,787 USEPA 1993a EqP-based screening value derived in accordance with USEPA 1993a
N-Nitrosodimethylamine 37.6 USEPA 1993a EqP-based screening value derived in accordance with USEPA 1993a
N-Nitroso-di-n-butylamine 772,367 USEPA 1993a EqP-based screening value derived in accordance with USEPA 1993a
N-Nitroso-di-n-propylamine 78,522 USEPA 1993a EqP-based screening value derived in accordance with USEPA 1993a
N-Nitrosodiphenylamine 28.0 Buchman 1999 Minimum AET (infaunal community impacts)
N-Nitrosomethylethylamine 2,517 USEPA 1993a EqP-based screening value derived in accordance with USEPA 1993a
N-Nitrosomorpholine NA --- ---
N-Nitrosopiperidine NA --- ---
N-Nitrosopyrrolidine NA --- ---
Nitrobenzene 21.0 Buchman 1999 Minimum AET (Neanthes bioassays)
o-Cresol (2-Methylpheneol) 8.0 Buchman 1999 Minimum AET (bivalve)
o-Toluidine 83.1 USEPA 1993a EqP-based screening value derived in accordance with USEPA 1993a
p-(Dimethylamino)azobenzene NA --- ---
Pentachlorobenzene 191,183 USEPA 1993a EqP-based screening value derived in accordance with USEPA 1993a
Pentachloronitrobenzene 83.8 USEPA 1993a EqP-based screening value derived in accordance with USEPA 1993a
Pentachlorophenol 17.0 Buchman 1999 Minimum AET (bivalve)
Phenacetin NA --- ---
Phenol 130 Buchman 1999 Minimum AET (Echinoderm larvae)
Pronamide 988 USEPA 1993a EqP-based screening value derived in accordance with USEPA 1993a
Pryridine 22.8 USEPA 1993a EqP-based screening value derived in accordance with USEPA 1993a
Safrole NA --- ---
PAHs (ug/kg):
1-Methylnaphthalene 1,211 USEPA 1993a EqP-based screening value derived in accordance with USEPA 1993a
2-Methylnaphthalene 20.2 MacDonald 1994 TEL
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TABLE 4-3
SEDIMENT SCREENING VALUES

SWMU 9 AREA B (TANK 214)
PHASE I RCRA FACILITY INVESTIGATION

NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sediment  
Screening   

Chemical Value Reference Comment (1) (2)

PAHs (ug/kg):
Acenaphthene 6.71 MacDonald 1994 TEL
Acenaphthylene 5.87 MacDonald 1994 TEL
Anthracene 46.9 MacDonald 1994 TEL
Benzo(a)anthracene 74.8 MacDonald 1994 TEL
Benzo(a)pyrene 88.8 MacDonald 1994 TEL
Benzo(b)fluoranthene 1,800 Buchman 1999 Minimum AET (Echinoderm larvae and infaunal commuity impacts)
Benzo(g,h,i)perylene 670 Buchman 1999 Minimum AET (Microtox)
Benzo(k)fluoranthene 1,800 Buchman 1999 Minimum AET (Echinoderm larvae and infaunal commuity impacts)
Chrysene 108 MacDonald 1994 TEL
Dibenzo(a,h)anthracene 6.22 MacDonald 1994 TEL
Fluoranthene 113 MacDonald 1994 TEL
Fluorene 21.2 MacDonald 1994 TEL
Indeno(1,2,3-cd)pyrene 600 Buchman 1999 Minimum AET (Microtox)
Naphthalene 34.6 MacDonald 1994 TEL
Phenanthrene 86.7 MacDonald 1994 TEL
Pyrene 153 MacDonald 1994 TEL
Inorganics (mg/kg):
Antimony 2.00 Long and Morgan 1991 ER-L
Arsenic 7.24 MacDonald 1994 TEL
Barium 48.0 Buchman 1999 Minimum AET (amphipod)
Beryllium NA --- ---
Cadmium 0.68 MacDonald 1994 TEL
Chromium (total) 52.3 MacDonald 1994 TEL
Cobalt 10.0 Buchman 1999 Minimum AET (Neanthes bioassay)
Copper 18.7 MacDonald 1994 TEL
Lead 30.2 MacDonald 1994 TEL
Mercury 0.13 MacDonald 1994 TEL
Nickel 15.9 MacDonald 1994 TEL
Selenium 1.00 Buchman 1999 Minimum AET (amphipod)
Silver 0.73 MacDonald 1994 TEL
Thallium NA --- ---
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TABLE 4-3
SEDIMENT SCREENING VALUES

SWMU 9 AREA B (TANK 214)
PHASE I RCRA FACILITY INVESTIGATION

NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sediment  
Screening   

Chemical Value Reference Comment (1) (2)

Inorganics (mg/kg):
Tin 3.40 Buchman 1999 Minimum AET (Neanthes bioassay)
Vanadium 57.0 Buchman 1999 Minimum AET (infaunal community impacts)
Zinc 124 MacDonald 1994 TEL

Notes:

NA = Not Available
EqP = Equilibrium Partitioning
ER-L = Effects Range-Low
AET = Apparent Effects Threshold
TEL Threshold Effects Level

(1)  EqP-based sediment screening values from USEPA (1993a) were calculated from the following equation: SVsed = (Koc)(foc)(SVsw) where Koc is the organic carbon
     partition coefficient (L/kg), foc is the fraction of organic carbon (unitless), and SVsw is the surface water screening value (ug/L).  An foc of 0.01 was assumed.
(2)  Eqp-based sediment screening values from Di Toro and McGrath (2000) are based on an foc of 0.01.
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TABLE 4-4

SUMMARY OF POSITIVE DETECTIONS IN SURFACE SOIL
SMWU 9, AREA B (TANK 214)

PHASE I RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID USEPA USEPA ECO 9SB00-00 9SB01-00 9SB01-00D 9SB02-00 9SB03-00
Sampling Date Region IX PRGs Region IX PRGs Surface Soil 3/12/2007 3/12/2007 3/12/2007 3/12/2007 3/12/2007

Residential Industrial Screening Values
Volatile Organics (μg/kg)
Acetone 14,126,570 54,320,986 NA 10 J 9.1 J 26 J 6 UJ 18 J
Carbon disulfide 355,340 720,000 NA 0.88 UJ 15 J 11 J 2 UJ 1.8 UJ
Chloroform 220 469 1,002 0.77 UJ 1.2 UJ 1.3 UJ 1.8 UJ 1.6 UJ
Ethylbenzene 395,000 395,000 5,003 0.77 UJ 1.2 UJ 1.2 UJ 1.7 UJ 1.5 UJ
2-Hexanone 5,280,885(1) 47,001,433(1) NA 4.8 UJ 7.5 UJ 7.7 UJ 11 UJ 9.6 UJ
Methyl Ethyl Ketone 22,311,197 113,264,388 NA 61 J 5.6 UJ 8.6 J 8 UJ 7.1 UJ
Pentachloroethane NE NE NA 4 UJ 6.4 UJ 6.5 UJ 9.2 UJ 8.2 UJ
Styrene 1,700,000 1,700,000 10,030 0.75 UJ 1.2 UJ 1.2 UJ 1.7 UJ 1.5 UJ
Xylenes, Total 270,630 420,000 2,501 1.8 UJ 2.8 UJ 2.8 UJ 4 UJ 3.6 UJ

Semi-Volatile Organics (μg/kg)
2-Methylnaphthalene NE NE 1,200 1.1 U 530 U 530 U 350 U 51 U
Benzo[a]pyrene 621 2,109 1,200 0.98 U 450 U 450 U 430 J 44 U
Benzo[b]fluoranthene 621 2,109 1,200 1.3 U 600 U 600 U 460 J 58 U
Benzo[g,h,i]perylene 621 2,109 1,200 1.2 U 690 J 720 J 760 J 79 J
Benzo[k]fluoranthene 6,214 21,096 1,200 1 U 460 U 460 U 330 J 45 U
Chrysene 62,145 210,962 1,200 1.1 U 1700 J 1800 J 2000 J 49 U
Indeno[1,2,3-cd]pyrene 621 2,109 1,200 1.9 U 870 U 870 U 580 U 85 U
Naphthalene 55,916 187,690 1,200 1.4 U 650 U 650 U 430 U 64 U
Phenanthrene 2,315,951(2) 29,126,200(2) 1,200 1.5 U 700 U 710 U 470 U 69 U
Pyrene 2,315,951 29,126,200 1,200 1.4 U 2100 J 3300 J 1400 J 64 U

Petroleum Hydrocarbons (mg/kg)
Gasoline Range Organics 100(3) NE NA 0.085 U 150 J 89 J 0.15 U 0.068 U
Diesel Range Organics 100(3) NE NA 6.8 5300 5300 5100 110
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TABLE 4-4

SUMMARY OF POSITIVE DETECTIONS IN SURFACE SOIL
SMWU 9, AREA B (TANK 214)

PHASE I RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID USEPA USEPA ECO 9SB00-00 9SB01-00 9SB01-00D 9SB02-00 9SB03-00
Sampling Date Region IX PRGs Region IX PRGs Surface Soil 3/12/2007 3/12/2007 3/12/2007 3/12/2007 3/12/2007

Residential Industrial Screening Values
Inorganics (mg/kg)
Arsenic 0.4 1.6 18 0.71 U 1.2 J 1.4 J 2 J 1.1 J
Barium 5,375 66,577 330 36 45 43 22 62
Beryllium 154 1,941 40 0.12 J 0.15 J 0.18 J 0.16 J 0.13 J
Cadmium 37.0 451 32 0.43 J 0.32 J 0.43 J 0.37 U 0.81
Chromium 211 448 0.4 3 5.6 7.5 11 9.8
Cobalt 903 1921.4 13 16 J 10 J 10 J 5.5 J 25 J
Copper 3,129 40,877 70.00 83 J 65 J 73 J 76 J 89 J
Lead 400(4) 800(4) 120.0 58 J 690 J 580 J 380 J 250 J
Mercury 23.5 307 0.1 0.0044 U 0.026 0.028 0.056 0.021
Nickel 1,564 20,439 30.0 4.3 6.7 6.8 6.9 6.2
Silver 391 5,110 560 0.11 U 0.12 U 0.12 U 0.17 U 0.12 J
Thallium 5.2 67.5 1 2.9 J 2.1 J 2.3 J 2.2 UJ 6.5 UJ
Vanadium 78.2 1,022 2.0 140 J 140 J 160 J 160 J 200 J
Zinc 23,463 100,000 50 32 J 78 J 94 J 38 J 42 J

Notes:
(1)Screening value for Methyl isobutyl ketone used as a surrogate.
(2)Screening value for pyrene used as a surrogate.
(3)PREQB Soil Screening Criteria
(4)Non-Standard Method Applied
J- Estimnated value
U - Not detected
NA - Not applicable
NE - Not established
Bold - Exceeds USEPA Region IX Residential PRGs
Dark Shading - Exceeds USEPA Region IX Industrial PRGs
Underline - Exceeds Ecological Surface Soil Screening Values

K:\_CH2M Hill CLEAN III\CTO 147 (110045)\3.0 Deliverables\3.1 Deliverables\Reports\Draft\Tables\Tables 3-7,4-4,4-6A,4-6B,4-6C,4-14,4-16.xls 2 of 12



TABLE 4-4

SUMMARY OF POSITIVE DETECTIONS IN SURFACE SOIL
SMWU 9, AREA B (TANK 214)

PHASE I RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID USEPA USEPA ECO
Sampling Date Region IX PRGs Region IX PRGs Surface Soil

Residential Industrial Screening Values
Volatile Organics (μg/kg)
Acetone 14,126,570 54,320,986 NA
Carbon disulfide 355,340 720,000 NA
Chloroform 220 469 1,002
Ethylbenzene 395,000 395,000 5,003
2-Hexanone 5,280,885(1) 47,001,433(1) NA
Methyl Ethyl Ketone 22,311,197 113,264,388 NA
Pentachloroethane NE NE NA
Styrene 1,700,000 1,700,000 10,030
Xylenes, Total 270,630 420,000 2,501

Semi-Volatile Organics (μg/kg)
2-Methylnaphthalene NE NE 1,200
Benzo[a]pyrene 621 2,109 1,200
Benzo[b]fluoranthene 621 2,109 1,200
Benzo[g,h,i]perylene 621 2,109 1,200
Benzo[k]fluoranthene 6,214 21,096 1,200
Chrysene 62,145 210,962 1,200
Indeno[1,2,3-cd]pyrene 621 2,109 1,200
Naphthalene 55,916 187,690 1,200
Phenanthrene 2,315,951(2) 29,126,200(2) 1,200
Pyrene 2,315,951 29,126,200 1,200

Petroleum Hydrocarbons (mg/kg)
Gasoline Range Organics 100(3) NE NA
Diesel Range Organics 100(3) NE NA

9SB04-00 9SB05-00 9SB06-00 9SB07-00 9SB08-00
3/12/2007 3/13/2007 3/13/2007 3/13/2007 3/13/2007

2.8 UJ 120 J 8.7 J 12 J 3.3 UJ
0.94 UJ 6.7 J 0.95 UJ 1.3 UJ 1.1 UJ
0.83 UJ 1.9 UJ 0.83 UJ 1.1 UJ 0.97 UJ
0.82 UJ 1.9 UJ 0.82 UJ 1.1 UJ 0.95 UJ

5.1 UJ 12 UJ 5.1 UJ 6.8 UJ 5.9 UJ
3.8 UJ 65 UJ 3.8 UJ 5.1 UJ 4.4 UJ
4.3 UJ 9.9 UJ 4.4 UJ 5.8 UJ 5 UJ
0.8 UJ 1.8 UJ 0.8 UJ 1.1 UJ 0.93 UJ
1.9 UJ 4.3 UJ 1.9 UJ 2.5 UJ 2.2 UJ

11 U 100 UJ 1.1 U 1.3 U 13 U
12 J 150 J 0.91 U 1.2 U 14 J
13 U 140 UJ 1.2 U 1.5 U 15 U
12 U 230 UJ 1.1 U 1.4 U 34 J
10 U 97 UJ 0.93 U 1.2 U 11 U
11 U 100 UJ 1 U 1.3 U 17 J
19 U 170 UJ 1.8 U 2.2 U 21 U
14 U 130 UJ 1.3 U 1.7 U 16 U
15 U 140 UJ 1.4 U 1.8 U 17 U
14 U 580 J 1.3 U 1.7 U 16 U

0.1 U 0.45 J 0.092 U 0.094 U 0.081 U
40 3900 J 4.1 4.9 110
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TABLE 4-4

SUMMARY OF POSITIVE DETECTIONS IN SURFACE SOIL
SMWU 9, AREA B (TANK 214)

PHASE I RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID USEPA USEPA ECO
Sampling Date Region IX PRGs Region IX PRGs Surface Soil

Residential Industrial Screening Values
Inorganics (mg/kg)
Arsenic 0.4 1.6 18
Barium 5,375 66,577 330
Beryllium 154 1,941 40
Cadmium 37.0 451 32
Chromium 211 448 0.4
Cobalt 903 1921.4 13
Copper 3,129 40,877 70.00
Lead 400(4) 800(4) 120.0
Mercury 23.5 307 0.1
Nickel 1,564 20,439 30.0
Silver 391 5,110 560
Thallium 5.2 67.5 1
Vanadium 78.2 1,022 2.0
Zinc 23,463 100,000 50

Notes:
(1)Screening value for Methyl isobutyl ketone used as a surrogate.
(2)Screening value for pyrene used as a surrogate.
(3)PREQB Soil Screening Criteria
(4)Non-Standard Method Applied
J- Estimnated value
U - Not detected
NA - Not applicable
NE - Not established
Bold - Exceeds USEPA Region IX Residential PRGs
Dark Shading - Exceeds USEPA Region IX Industrial PRGs
Underline - Exceeds Ecological Surface Soil Screening Values

9SB04-00 9SB05-00 9SB06-00 9SB07-00 9SB08-00
3/12/2007 3/13/2007 3/13/2007 3/13/2007 3/13/2007

0.96 J 1.3 J 0.66 U 0.84 U 1.8 J
44 49 34 38 29

0.15 J 0.18 J 0.11 J 0.22 J 0.14 J
0.64 J 0.54 J 0.42 J 0.33 J 0.43 J

6.5 4.2 3.9 11 7.3
23 J 22 J 14 J 12 J 20 J

110 J 92 J 58 J 95 J 68 J
290 J 14 J 11 J 110 J 360 J

0.018 U 0.0091 U 0.014 U 0.041 0.02 U
6.2 4.4 4 5.1 5.1

0.11 U 0.098 U 0.13 J 0.12 U 0.12 U
7.4 UJ 4.2 J 6.4 UJ 2.8 J 3.3 J

170 J 170 J 140 J 160 J 150 J
48 J 37 J 35 J 42 J 61 J
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TABLE 4-4

SUMMARY OF POSITIVE DETECTIONS IN SURFACE SOIL
SMWU 9, AREA B (TANK 214)

PHASE I RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID USEPA USEPA ECO
Sampling Date Region IX PRGs Region IX PRGs Surface Soil

Residential Industrial Screening Values
Volatile Organics (μg/kg)
Acetone 14,126,570 54,320,986 NA
Carbon disulfide 355,340 720,000 NA
Chloroform 220 469 1,002
Ethylbenzene 395,000 395,000 5,003
2-Hexanone 5,280,885(1) 47,001,433(1) NA
Methyl Ethyl Ketone 22,311,197 113,264,388 NA
Pentachloroethane NE NE NA
Styrene 1,700,000 1,700,000 10,030
Xylenes, Total 270,630 420,000 2,501

Semi-Volatile Organics (μg/kg)
2-Methylnaphthalene NE NE 1,200
Benzo[a]pyrene 621 2,109 1,200
Benzo[b]fluoranthene 621 2,109 1,200
Benzo[g,h,i]perylene 621 2,109 1,200
Benzo[k]fluoranthene 6,214 21,096 1,200
Chrysene 62,145 210,962 1,200
Indeno[1,2,3-cd]pyrene 621 2,109 1,200
Naphthalene 55,916 187,690 1,200
Phenanthrene 2,315,951(2) 29,126,200(2) 1,200
Pyrene 2,315,951 29,126,200 1,200

Petroleum Hydrocarbons (mg/kg)
Gasoline Range Organics 100(3) NE NA
Diesel Range Organics 100(3) NE NA

9SB09-00 9SB10-00 9SB11-00 9SB12-00 9SB13-00
3/13/2007 3/13/2007 3/13/2007 3/13/2007 3/14/2007

17 J 8.6 J 25 J 17 J 21 J
1.3 UJ 1.2 UJ 1.2 UJ 1.4 UJ 1.1 UJ
1.1 UJ 1 UJ 1.1 UJ 2.1 J 0.98 UJ
1.1 UJ 1 UJ 1.1 UJ 1.2 UJ 0.97 UJ
6.9 UJ 6.2 UJ 6.5 UJ 7.5 UJ 18 J
5.1 UJ 4.6 UJ 4.8 UJ 5.6 UJ 4.5 UJ
5.9 UJ 5.3 UJ 5.6 UJ 6.4 UJ 5.1 UJ
1.1 UJ 0.98 UJ 1 UJ 1.2 UJ 0.95 UJ
2.6 UJ 2.3 UJ 2.4 UJ 2.8 UJ 2.2 UJ

60 U 110 U 110 U 1.1 U 11 U
51 U 92 U 90 U 0.93 U 9.6 U
68 U 120 U 120 U 1.2 U 13 U

210 J 280 J 510 J 1.1 U 45 J
52 U 94 U 93 U 0.95 U 9.8 U
57 U 100 U 100 U 1 U 11 U
99 U 180 U 170 U 1.8 U 19 U
74 U 130 U 130 U 1.3 U 14 U
80 U 140 U 140 U 1.4 U 15 U
74 U 130 U 130 U 1.3 U 14 U

0.11 U 0.11 U 0.1 U 0.12 U 0.095 U
220 310 64 7.2 34
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TABLE 4-4

SUMMARY OF POSITIVE DETECTIONS IN SURFACE SOIL
SMWU 9, AREA B (TANK 214)

PHASE I RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID USEPA USEPA ECO
Sampling Date Region IX PRGs Region IX PRGs Surface Soil

Residential Industrial Screening Values
Inorganics (mg/kg)
Arsenic 0.4 1.6 18
Barium 5,375 66,577 330
Beryllium 154 1,941 40
Cadmium 37.0 451 32
Chromium 211 448 0.4
Cobalt 903 1921.4 13
Copper 3,129 40,877 70.00
Lead 400(4) 800(4) 120.0
Mercury 23.5 307 0.1
Nickel 1,564 20,439 30.0
Silver 391 5,110 560
Thallium 5.2 67.5 1
Vanadium 78.2 1,022 2.0
Zinc 23,463 100,000 50

Notes:
(1)Screening value for Methyl isobutyl ketone used as a surrogate.
(2)Screening value for pyrene used as a surrogate.
(3)PREQB Soil Screening Criteria
(4)Non-Standard Method Applied
J- Estimnated value
U - Not detected
NA - Not applicable
NE - Not established
Bold - Exceeds USEPA Region IX Residential PRGs
Dark Shading - Exceeds USEPA Region IX Industrial PRGs
Underline - Exceeds Ecological Surface Soil Screening Values

9SB09-00 9SB10-00 9SB11-00 9SB12-00 9SB13-00
3/13/2007 3/13/2007 3/13/2007 3/13/2007 3/14/2007

0.75 U 1.8 J 0.8 J 1.4 J 1.4 J
26 64 51 45 45

0.16 J 0.28 J 0.16 J 0.12 J 0.12 J
0.44 J 0.73 J 0.58 J 0.9 0.9

6.7 7 4.9 4.5 4.5
13 J 32 J 21 J 21 J 21 J

100 J 110 J 84 J 96 J 96 J
120 J 790 J 1000 J 120 J 120 J

0.032 0.034 0.032 0.029 0.029
5.8 9.1 6.4 5.2 5.2

0.11 U 0.11 U 0.1 U 0.11 U 0.11 U
3.3 J 4.6 J 3.6 J 7 UJ 7 UJ

170 J 190 J 180 J 170 J 170 J
47 J 71 J 83 J 56 56
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TABLE 4-4

SUMMARY OF POSITIVE DETECTIONS IN SURFACE SOIL
SMWU 9, AREA B (TANK 214)

PHASE I RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID USEPA USEPA ECO
Sampling Date Region IX PRGs Region IX PRGs Surface Soil

Residential Industrial Screening Values
Volatile Organics (μg/kg)
Acetone 14,126,570 54,320,986 NA
Carbon disulfide 355,340 720,000 NA
Chloroform 220 469 1,002
Ethylbenzene 395,000 395,000 5,003
2-Hexanone 5,280,885(1) 47,001,433(1) NA
Methyl Ethyl Ketone 22,311,197 113,264,388 NA
Pentachloroethane NE NE NA
Styrene 1,700,000 1,700,000 10,030
Xylenes, Total 270,630 420,000 2,501

Semi-Volatile Organics (μg/kg)
2-Methylnaphthalene NE NE 1,200
Benzo[a]pyrene 621 2,109 1,200
Benzo[b]fluoranthene 621 2,109 1,200
Benzo[g,h,i]perylene 621 2,109 1,200
Benzo[k]fluoranthene 6,214 21,096 1,200
Chrysene 62,145 210,962 1,200
Indeno[1,2,3-cd]pyrene 621 2,109 1,200
Naphthalene 55,916 187,690 1,200
Phenanthrene 2,315,951(2) 29,126,200(2) 1,200
Pyrene 2,315,951 29,126,200 1,200

Petroleum Hydrocarbons (mg/kg)
Gasoline Range Organics 100(3) NE NA
Diesel Range Organics 100(3) NE NA

9SB14-00 9SB15-00 9SB16-00 9SB16-00D 9SB17-00
3/14/2007 3/14/2007 3/14/2007 3/14/2007 3/14/2007

7.7 J 24 J 7.6 J 3.4 UJ 230 J
1.1 UJ 1.4 UJ 1.2 UJ 1.1 UJ 1.1 UJ

0.95 UJ 1.2 UJ 1.1 UJ 1 UJ 0.96 UJ
0.93 UJ 1.2 UJ 1.1 UJ 5.9 J 0.95 UJ

5.8 UJ 7.4 UJ 6.7 UJ 6.1 UJ 5.9 UJ
4.3 UJ 5.4 UJ 5 UJ 4.5 UJ 19 J
4.9 UJ 6.3 UJ 5.7 UJ 5.2 UJ 5 UJ

0.91 UJ 1.2 UJ 1.1 UJ 0.96 UJ 0.93 UJ
2.1 UJ 2.7 UJ 2.5 UJ 15 J 2.2 UJ

10 U 11 U 11 U 11 U 1.3 J
8.7 U 9.2 U 9.4 U 9.8 U 0.89 U
12 U 12 U 12 U 13 U 1.2 U
27 J 11 U 11 U 12 U 1.1 U

8.9 U 9.5 U 9.6 U 10 U 0.91 U
9.8 U 10 U 11 U 11 U 1 U
17 U 18 U 18 U 19 U 1.7 U
13 U 13 U 14 U 14 U 1.3 J
14 U 14 U 15 U 15 U 1.4 U
13 U 13 U 14 U 14 U 1.3 U

0.096 U 0.11 U 0.085 U 0.1 U 0.44
35 41 18 18 6.8

K:\_CH2M Hill CLEAN III\CTO 147 (110045)\3.0 Deliverables\3.1 Deliverables\Reports\Draft\Tables\Tables 3-7,4-4,4-6A,4-6B,4-6C,4-14,4-16.xls 7 of 12



TABLE 4-4

SUMMARY OF POSITIVE DETECTIONS IN SURFACE SOIL
SMWU 9, AREA B (TANK 214)

PHASE I RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID USEPA USEPA ECO
Sampling Date Region IX PRGs Region IX PRGs Surface Soil

Residential Industrial Screening Values
Inorganics (mg/kg)
Arsenic 0.4 1.6 18
Barium 5,375 66,577 330
Beryllium 154 1,941 40
Cadmium 37.0 451 32
Chromium 211 448 0.4
Cobalt 903 1921.4 13
Copper 3,129 40,877 70.00
Lead 400(4) 800(4) 120.0
Mercury 23.5 307 0.1
Nickel 1,564 20,439 30.0
Silver 391 5,110 560
Thallium 5.2 67.5 1
Vanadium 78.2 1,022 2.0
Zinc 23,463 100,000 50

Notes:
(1)Screening value for Methyl isobutyl ketone used as a surrogate.
(2)Screening value for pyrene used as a surrogate.
(3)PREQB Soil Screening Criteria
(4)Non-Standard Method Applied
J- Estimnated value
U - Not detected
NA - Not applicable
NE - Not established
Bold - Exceeds USEPA Region IX Residential PRGs
Dark Shading - Exceeds USEPA Region IX Industrial PRGs
Underline - Exceeds Ecological Surface Soil Screening Values

9SB14-00 9SB15-00 9SB16-00 9SB16-00D 9SB17-00
3/14/2007 3/14/2007 3/14/2007 3/14/2007 3/14/2007

0.67 U 0.69 U 0.74 J 0.75 U 0.69 U
23 51 36 31 51

0.15 J 0.14 J 0.17 J 0.2 J 0.14 J
0.67 J 0.96 0.6 J 0.66 J 0.96

5.2 4.3 4.2 5.2 4.3
16 J 21 J 19 J 13 J 21 J
77 J 97 J 90 J 85 J 97 J
34 J 57 J 55 J 55 J 57 J

0.014 J 0.035 0.012 J 0.02 J 0.035
4.2 4.9 4.3 4.4 J 4.9

0.099 U 0.11 J 0.11 U 0.11 U 0.11 J
2.8 J 3.3 J 3.3 J 3.9 J 3.3 J

160 J 160 J 160 J 170 J 160 J
34 J 53 J 34 J 37 J 53 J
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TABLE 4-4

SUMMARY OF POSITIVE DETECTIONS IN SURFACE SOIL
SMWU 9, AREA B (TANK 214)

PHASE I RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID USEPA USEPA ECO
Sampling Date Region IX PRGs Region IX PRGs Surface Soil

Residential Industrial Screening Values
Volatile Organics (μg/kg)
Acetone 14,126,570 54,320,986 NA
Carbon disulfide 355,340 720,000 NA
Chloroform 220 469 1,002
Ethylbenzene 395,000 395,000 5,003
2-Hexanone 5,280,885(1) 47,001,433(1) NA
Methyl Ethyl Ketone 22,311,197 113,264,388 NA
Pentachloroethane NE NE NA
Styrene 1,700,000 1,700,000 10,030
Xylenes, Total 270,630 420,000 2,501

Semi-Volatile Organics (μg/kg)
2-Methylnaphthalene NE NE 1,200
Benzo[a]pyrene 621 2,109 1,200
Benzo[b]fluoranthene 621 2,109 1,200
Benzo[g,h,i]perylene 621 2,109 1,200
Benzo[k]fluoranthene 6,214 21,096 1,200
Chrysene 62,145 210,962 1,200
Indeno[1,2,3-cd]pyrene 621 2,109 1,200
Naphthalene 55,916 187,690 1,200
Phenanthrene 2,315,951(2) 29,126,200(2) 1,200
Pyrene 2,315,951 29,126,200 1,200

Petroleum Hydrocarbons (mg/kg)
Gasoline Range Organics 100(3) NE NA
Diesel Range Organics 100(3) NE NA

9SB18-00 9SB19-00 9SB20-00 9SB23-00 9SB29-00
3/14/2007 3/14/2007 3/15/2007 3/15/2007 3/19/2007

230 J 32 J 49 J 18 J 3.2 UJ
1.1 UJ 1.2 UJ 1.4 UJ 1.3 UJ 1.1 UJ

0.99 UJ 1 UJ 1.2 UJ 1.1 UJ 0.95 UJ
0.98 UJ 220 J 3.5 J 1.1 UJ 0.93 UJ

6.1 UJ 6.4 UJ 27 J 6.8 UJ 5.8 UJ
20 J 4.8 UJ 5.5 UJ 5 UJ 4.3 UJ

5.2 J 5.5 UJ 6.4 UJ 5.8 UJ 4.9 UJ
0.96 UJ 2.2 J 1.2 UJ 1.1 UJ 0.91 UJ

2.3 UJ 680 J 9.6 J 2.5 UJ 2.1 UJ

1 U 10 U 2.1 J 1 U 1.1 U
0.88 U 8.9 U 4.5 J 0.9 U 0.92 U

1.2 U 12 U 6.3 J 1.2 U 1.2 U
1.1 U 130 1.1 U 1.1 U 1.1 U
0.9 U 9.1 U 3.2 J 0.92 U 0.95 U

0.99 U 10 U 5.3 J 1 U 1 U
1.7 U 17 U 3 J 1.7 U 1.8 U
1.3 U 13 U 2.2 J 1.3 U 1.3 U
1.4 U 14 U 1.5 U 1.4 U 1.4 U
1.3 U 13 U 6.8 J 1.3 U 1.3 U

0.34 0.1 U 0.11 U 0.11 J 0.092 U
3.6 85 6.3 9.6 4.1 U
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TABLE 4-4

SUMMARY OF POSITIVE DETECTIONS IN SURFACE SOIL
SMWU 9, AREA B (TANK 214)

PHASE I RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID USEPA USEPA ECO
Sampling Date Region IX PRGs Region IX PRGs Surface Soil

Residential Industrial Screening Values
Inorganics (mg/kg)
Arsenic 0.4 1.6 18
Barium 5,375 66,577 330
Beryllium 154 1,941 40
Cadmium 37.0 451 32
Chromium 211 448 0.4
Cobalt 903 1921.4 13
Copper 3,129 40,877 70.00
Lead 400(4) 800(4) 120.0
Mercury 23.5 307 0.1
Nickel 1,564 20,439 30.0
Silver 391 5,110 560
Thallium 5.2 67.5 1
Vanadium 78.2 1,022 2.0
Zinc 23,463 100,000 50

Notes:
(1)Screening value for Methyl isobutyl ketone used as a surrogate.
(2)Screening value for pyrene used as a surrogate.
(3)PREQB Soil Screening Criteria
(4)Non-Standard Method Applied
J- Estimnated value
U - Not detected
NA - Not applicable
NE - Not established
Bold - Exceeds USEPA Region IX Residential PRGs
Dark Shading - Exceeds USEPA Region IX Industrial PRGs
Underline - Exceeds Ecological Surface Soil Screening Values

9SB18-00 9SB19-00 9SB20-00 9SB23-00 9SB29-00
3/14/2007 3/14/2007 3/15/2007 3/15/2007 3/19/2007

0.95 J 0.83 J 1.3 J 1.4 J 0.72 U
58 79 55 83 58

0.16 J 0.17 J 0.22 J 0.28 J 0.17 J
0.65 J 0.71 J 0.75 J 1.1 0.42 J

4.6 4.4 6.8 9 5.8
22 J 22 J 24 J 25 18
71 J 100 J 83 J 170 98 J
27 J 85 J 300 J 71 79

0.03 0.017 J 0.057 0.029 0.024 J
4.6 6.1 6.3 7.2 4.3 J

0.095 U 0.1 U 0.11 U 0.13 J 0.11 U
6.2 UJ 6.6 UJ 4.4 J 3.9 7 UJ

160 J 180 J 170 J 150 170
38 J 42 J 54 J 78 40 J
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TABLE 4-4

SUMMARY OF POSITIVE DETECTIONS IN SURFACE SOIL
SMWU 9, AREA B (TANK 214)

PHASE I RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID USEPA USEPA ECO
Sampling Date Region IX PRGs Region IX PRGs Surface Soil

Residential Industrial Screening Values
Volatile Organics (μg/kg)
Acetone 14,126,570 54,320,986 NA
Carbon disulfide 355,340 720,000 NA
Chloroform 220 469 1,002
Ethylbenzene 395,000 395,000 5,003
2-Hexanone 5,280,885(1) 47,001,433(1) NA
Methyl Ethyl Ketone 22,311,197 113,264,388 NA
Pentachloroethane NE NE NA
Styrene 1,700,000 1,700,000 10,030
Xylenes, Total 270,630 420,000 2,501

Semi-Volatile Organics (μg/kg)
2-Methylnaphthalene NE NE 1,200
Benzo[a]pyrene 621 2,109 1,200
Benzo[b]fluoranthene 621 2,109 1,200
Benzo[g,h,i]perylene 621 2,109 1,200
Benzo[k]fluoranthene 6,214 21,096 1,200
Chrysene 62,145 210,962 1,200
Indeno[1,2,3-cd]pyrene 621 2,109 1,200
Naphthalene 55,916 187,690 1,200
Phenanthrene 2,315,951(2) 29,126,200(2) 1,200
Pyrene 2,315,951 29,126,200 1,200

Petroleum Hydrocarbons (mg/kg)
Gasoline Range Organics 100(3) NE NA
Diesel Range Organics 100(3) NE NA

9SB29-00D
3/19/2007

3.2 UJ
1.1 UJ

0.94 UJ
0.93 UJ

5.8 UJ
4.3 UJ
4.9 UJ

0.91 UJ
2.1 UJ

1.1 U
0.92 U

1.2 U
1.1 U

0.95 U
1 U

1.8 U
1.3 U
1.4 U
1.3 U

0.091 U
2.9 U
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TABLE 4-4

SUMMARY OF POSITIVE DETECTIONS IN SURFACE SOIL
SMWU 9, AREA B (TANK 214)

PHASE I RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID USEPA USEPA ECO
Sampling Date Region IX PRGs Region IX PRGs Surface Soil

Residential Industrial Screening Values
Inorganics (mg/kg)
Arsenic 0.4 1.6 18
Barium 5,375 66,577 330
Beryllium 154 1,941 40
Cadmium 37.0 451 32
Chromium 211 448 0.4
Cobalt 903 1921.4 13
Copper 3,129 40,877 70.00
Lead 400(4) 800(4) 120.0
Mercury 23.5 307 0.1
Nickel 1,564 20,439 30.0
Silver 391 5,110 560
Thallium 5.2 67.5 1
Vanadium 78.2 1,022 2.0
Zinc 23,463 100,000 50

Notes:
(1)Screening value for Methyl isobutyl ketone used as a surrogate.
(2)Screening value for pyrene used as a surrogate.
(3)PREQB Soil Screening Criteria
(4)Non-Standard Method Applied
J- Estimnated value
U - Not detected
NA - Not applicable
NE - Not established
Bold - Exceeds USEPA Region IX Residential PRGs
Dark Shading - Exceeds USEPA Region IX Industrial PRGs
Underline - Exceeds Ecological Surface Soil Screening Values

9SB29-00D
3/19/2007

0.7 U
65

0.17 J
0.56 J

5.9
20

110 J
91

0.021 J
4.7

0.12 J
6.8 UJ

170
42 J
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TABLE 4-5
SUMMARY STATISTICS AND RESULTS - SWMU 9 AND BACKGROUND SURFACE SOIL

SWMU 9 AREA B (TANK 214)
PHASE I RCRA FACILITY INVESTIGATION

NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Distributional Statistics

Quantile Test Slippage Test

SWMU 9 15/23 0.74J - 2J 0.66U - 0.84U 0.96 0.11 1.5

Background 14/20 0.21J - 2.5J 0.69UJ - 1.8U 1.18 0.17 1.5

SWMU 9 23/23 3  - 11 NA 6.152 0.473 7.012

Background 20/20 5.9J - 47 NA 25.690 2.733 30.420

SWMU 9 23/23 5.5J - 32J NA 19.370 1.192 21.420

Background 19/19 9.5  - 50.2J NA 22.842 2.685 27.990

SWMU 9 23/23 58J - 170 NA 92.391 4.561 100.150

Background 18/18 13N - 180 NA 77.111 11.013 96.270

SWMU 9 23/23 11J - 1000J NA 221.304 55.796 339.970

Background 18/18 2  - 21J NA 8.678 1.620 12.380

SWMU 9 14/23 2.3J - 4.6J 2.2UJ - 7.4UJ 3.337 0.150 3.590

Background 1/19 0.1J - 0.1J 0.08U - 1.2U 0.186 0.047 0.389

SWMU 9 23/23 140J - 200J NA 165.652 2.937 170.700

Background 19/19 35  - 270 NA 148.326 14.744 173.890

SWMU 9 23/23 32J - 94J NA 51.000 3.487 57.120

Background 18/18 6.2E - 120E NA 52.478 7.621 65.730

Notes:

α = Significance level (for the distributional statistics, α represents the probability criteria [0.05] for rejecting the null hypothesis that data sets were sampled from the same population)
J = Estimated value
U = Not detected above the reported sample quantitation limit
UJ = Not detected above the reported sample quantitation limit, the reported quantitation limit is qualified as estimated, estimated value
E = The reported concentration is estimated due to the presence of matrix interference
NA = Not applicable
95% UCL = 95% Upper Confidence Limit of the mean
SE = Standard error
SWMU = Solid Waste Management Unit

Lognormal at α = 0.05 (p < 0.2432)

Test for Normality (4)

Normal at α = 0.05 (p < 0.1258)

Normal at α = 0.05 (p < 0.7334)

Lognormal at α = 0.05 (p < 0.1343)

Test was not performed (8)

Test was not performed (8)

Not normal (p > 0.0016) or lognormal       
(p > 0.0018) α = 0.05

Normal at α = 0.05 (p = 0.1418)

Lognormal at α = 0.05 (p < 0.7286)

Lognormal at α = 0.05 (p < 0.0637)

Lognormal at α = 0.05 (p < 0.3034)

Normal at α = 0.05 (p < 0.1109)

Normal at α = 0.05  (p < 0.1935)

Lognormal at α = 0.05 (p < 0.4301)

Test was not performed (8)

Test was not performed (8)

Chemical Population
95% UCL (3)

Right Tail of the Distribution (6)

Descriptive Statistics (1)

Test for Homogeneity of 
Variance (5) Mean/Median of the 

DistributionFrequency of 
Detection Range of Detections Range of Non-

Detections Mean (2) SE

Copper

Lead

Cobalt

Chromium

Test was not performed (9)
Wilcoxon rank sum test (11); 

Elevated at α = 0.05           
(p > 0.0236)

Test was not performed (9)
Wilcoxon rank sum test (11);     

Not elevated at α = 0.05        
(p < 0.7607)

Test was not performed (9)
Wilcoxon rank sum test (11);     

Not elevated at α = 0.05        
(p < 1.000)

Test was not performed (9)
Gehan test (10):                       

G(-0.666) <Z (1.645);
Not elevated at α = 0.05

Not elevated at       
α = 0.05

Not elevated at      
α = 0.05

Not elevated at       
α = 0.05

Not elevated at      
α = 0.05

Two-sample t-test (12);          
Elevated at α = 0.05           

(p > 0.0001); Power = 1.000

Elevated at          
α = 0.05

Elevated at         
α = 0.05

Not elevated at       
α = 0.05

Not elevated at      
α = 0.05

Variances are not equal at     
α = 0.05 (p < 0.0001)

Satterthwait's t-test (14);         
Not elevated at α = 0.05        

(p < 0.2266); Power = 0.1827

Variances are not equal at     
α = 0.05 (p < 0.0001)

Satterthwait's t-test (14);         
Not elevated at α = 0.05        

(p < 0.1316); Power = 0.2972
Vanadium

Zinc

Not elevated at       
α = 0.05

Not elevated at      
α = 0.05

Not elevated at       
α = 0.05

Not elevated at      
α = 0.05

Thallium Test was not performed (9) Tests were not performed (13) Elevated at          
α = 0.05

Elevated at         
α = 0.05

Arsenic
Not elevated at       

α = 0.05

Variances are equal at        
α = 0.05 (p < 0.2833)

NA

NA

NA
Not elevated at      

α = 0.05

Zp (4.165) > Z1-α 

(1.645);
Likely elevated 

above background

NA

NA

Proportional 
Statistics (7)

NA

NA
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TABLE 4-5
SUMMARY STATISTICS AND RESULTS - SWMU 9 AND BACKGROUND SURFACE SOIL

SWMU 9 AREA B (TANK 214)
PHASE I RCRA FACILITY INVESTIGATION

NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Notes (continued):

(1)  Units in mg/kg.
(2)  Mean based on 1/2 non-detected values.
(3)  95% UCLs were calculated using USEPA ProUCL Version 3.00.02 software.  For data sets with non-detected results, one-half the reporting limit was used in the derivation of 95% UCLs.
(4)  Normality verified by Shapiro-Wilks test.  For a given metal, the test for normality was performed if each data set (SWMU 9 and background) has less than fifteen percent non-detected results.
(5)  Homogeneity of variance verified by F test.  For a given metal, the test for homogeneity of variance was performed if both data sets (SWMU 9 and background) exhibit either a normal or lognormal distribution.  If the test for normality does not indicate that both 
     data sets exhibit a normal or lognormal distribution, or if the conditions identified in Note 4 above were not met (i.e.,  less than 15 percent non-detected results in the SWMU 9 and background data sets), the test for homogeneity of variance was not performed.
(6)  Quantile and slippage tests only determine whether or not a particular contaminant is likely present at equivalent or elevated concentrations relative to background.  Statistical tests evaluating the right-tail of the distribution were not performed if all results in the
     background data set were non-detect.
(7)  Proportional statistics (two-sample test of proportions) were only evaluated if greater than 50% of the combined SWMU 9 and background data set were non-detect (i.e., censoring of data precluded distributional statistics).
(8)  Test for normality was not performed because the number of non-detected results in the SWMU 9 and background data sets exceed fifteen percent.
(9)  Test for homogeneity of variance was not performed because the test for normality could not be performed (greater than 15 percent non-detected results in the SWMU 9 and background data sets).
(10)  The Gehan test was used because: (a) the number of non-detected results in the combined data set (SWMU 9 and background) is greater than fifteen percent but does not exceed fifty percent; and (b) there is more than one reporting limit for the non-detected values.
(11)  The Wilcoxon rank sum test (non-parametric test) was used because: (a) both data sets (SWMU 9 and background) do not exhibit either a normal or lognormal distribution (parametric tests are used if both data sets exhibit either a normal or 
      lognormal distribution); and (b) the number.of non-detected results (if present) in the combined data set (SWMU 9 and background) does not exceed forty percent.
(12)  Two sample t-test was used because: (a) there are less than fifteen percent non-detected results in each data set (SWMU 9 and background); (b) both data sets exhibit either a normal or lognormal distribution; and (c) the SWMU 9 and background data set 
      distributions have equal variances.
(13)  Statistical evaluations of the mean/median of the distributions (i.e., Gehan test or Wilcoxin rank sum test) could not be performed due to the large number of non-detected results in the combined data set (i.e., greater than 50 percent), and/or the presence of
      multiple reporting limits.
(14)  Satterthwait's t-test was used because: (a) there are less than fifteen percent non-detected results in the combined data set (SWMU 9 and background); (b) both data sets exhibit either a normal or lognormal distribution; and (c) the SWMU 9 and background data set 
      variances are not equal.
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TABLE 4-6A

SUMMARY OF POSITIVE DETECTIONS IN CLAY SUBSURFACE SOIL SAMPLES
SMWU 9, AREA B (TANK 214)

PHASE I RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID USEPA USEPA 9SB00-01 9SB04-02 9SB09-02 9SB10-02
Sampling Date Region IX PRGs Region IX PRGs 3/12/2007 3/12/2007 3/13/2007 3/13/2007

Residential Industrial
Volatile Organics (μg/kg)
Acetone 14,126,570 54,320,986 20 J 6.9 UJ 19 J 130 UJ
Carbon disulfide 355,340 720,000 18 J 33 J 23 J 3600 J
Chloroform 220 469 1.7 UJ 2 UJ 1.4 UJ 37 UJ
Ethylbenzene 395,000 395,000 1.6 UJ 2 UJ 1.3 UJ 37 UJ
Methyl Ethyl Ketone 22,311,197 113,264,388 7.5 UJ 9.2 UJ 6.2 UJ 170 UJ
Tetrachloroethene 483 1,308 1.9 UJ 2.3 UJ 1.5 UJ 43 UJ
Xylenes, Total 270,630 420,000 3.8 UJ 220 J 3.1 UJ 85 UJ

Semi-Volatile Organics (μg/kg)
1-Methylnaphthalene 55,916(1) 187,690(1) 160 4.7 J 20 U 110
2-Methylnaphthalene 55,916(1) 187,690(1) 15 3.1 J 17 U 130
Bis(2-ethylhexyl) phthalate 34,741 123,121 73 U 86 UJ 680 U 460 U
Anthracene 21,896,120 100,000,000 1.9 U 2.3 UJ 18 U 35 J
Benzo[a]anthracene 621 2,109 1.9 U 2.3 UJ 18 U 25 J
Benzo[a]pyrene 62 210 1.6 U 1.9 UJ 15 U 25 J
Benzo[g,h,i]perylene 621 2,109 1.9 U 2.3 UJ 29 J 29 J
Chrysene 62,145 210,962 1.8 U 2.1 UJ 17 U 49 J
Fluorene 2,747,106 26,281,433 19 2.7 UJ 21 U 15 U
Naphthalene 55,916 187,690 2.3 U 2.7 UJ 21 U 87
Phenanthrene 2,315,951(2) 29,126,200(2) 30 2.9 UJ 23 U 27 J
Pyrene 2,315,951 29,126,200 2.3 U 2.7 UJ 30 J 57 J

Petroleum Hydrocarbons (mg/kg)
Gasoline Range Organics 100(3) NE 45 710 J 1.3 93
Diesel Range Organics 100(3) NE 44 54 J 210 72
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TABLE 4-6A

SUMMARY OF POSITIVE DETECTIONS IN CLAY SUBSURFACE SOIL SAMPLES
SMWU 9, AREA B (TANK 214)

PHASE I RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID USEPA USEPA 9SB00-01 9SB04-02 9SB09-02 9SB10-02
Sampling Date Region IX PRGs Region IX PRGs 3/12/2007 3/12/2007 3/13/2007 3/13/2007

Residential Industrial
Inorganics (mg/kg)
Antimony 31.3 409 0.82 UJ 0.92 UJ 0.72 UJ 0.52 UJ
Arsenic 0.4 1.6 1.2 U 1.4 UJ 2.6 J 0.77 U
Barium 5,375 66,577 17 61 J 26 27
Beryllium 154 1,941 0.21 J 0.31 J 0.25 J 0.15 J
Cadmium 37.0 451 0.4 U 0.45 UJ 0.35 U 0.34 J
Chromium 211 448 19 12 J 16 3.9
Cobalt 903 1921.4 3.9 J 19 J 35 J 19 J
Copper 3,129 40,877 130 J 86 J 190 J 100 J
Lead 400(4) 800(4) 3.7 J 24 J 14 J 67 J
Mercury 23.5 307 0.049 0.071 J 0.062 0.0042 U
Nickel 1,564 20,439 5 J 6.9 J 11 4.9
Selenium 391.1 5,110 1.6 U 1.8 UJ 2 J 1 U
Silver 391.1 5,110 0.18 U 0.2 UJ 0.37 J 0.11 U
Thallium 5.2 67.5 2.4 UJ 3 J 2.5 J 3.1 J
Vanadium 78.2 1,022 200 J 170 J 170 J 150 J
Zinc 23,463 100,000 32 J 38 J 37 J 34 J

Notes:
(1)Screening value for Methyl isobutyl ketone used as a surrogate.
(2)Screening value for pyrene used as a surrogate.
(3)PREQB Soil Screening Criteria 
(4)Non-Standard Method Applied
J- Estimnated value
U - Not detected
NA - Not applicable
NE - Not established
Bold - Exceeds USEPA Region IX Residential PRGs
Dark Shading - Exceeds USEPA Region IX Industrial PRGs

K:\_CH2M Hill CLEAN III\CTO 147 (110045)\3.0 Deliverables\3.1 Deliverables\Reports\Draft\Tables\Tables 3-7,4-4,4-6A,4-6B,4-6C,4-14,4-16.xls 2 of 4



TABLE 4-6A

SUMMARY OF POSITIVE DETECTIONS IN CLAY SUBSURFACE SOIL SAMPLES
SMWU 9, AREA B (TANK 214)

PHASE I RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID USEPA USEPA
Sampling Date Region IX PRGs Region IX PRGs

Residential Industrial
Volatile Organics (μg/kg)
Acetone 14,126,570 54,320,986
Carbon disulfide 355,340 720,000
Chloroform 220 469
Ethylbenzene 395,000 395,000
Methyl Ethyl Ketone 22,311,197 113,264,388
Tetrachloroethene 483 1,308
Xylenes, Total 270,630 420,000

Semi-Volatile Organics (μg/kg)
1-Methylnaphthalene 55,916(1) 187,690(1)

2-Methylnaphthalene 55,916(1) 187,690(1)

Bis(2-ethylhexyl) phthalate 34,741 123,121
Anthracene 21,896,120 100,000,000
Benzo[a]anthracene 621 2,109
Benzo[a]pyrene 62 210
Benzo[g,h,i]perylene 621 2,109
Chrysene 62,145 210,962
Fluorene 2,747,106 26,281,433
Naphthalene 55,916 187,690
Phenanthrene 2,315,951(2) 29,126,200(2)

Pyrene 2,315,951 29,126,200

Petroleum Hydrocarbons (mg/kg)
Gasoline Range Organics 100(3) NE
Diesel Range Organics 100(3) NE

9SB11-02 9SB12-02 9SB13-02 9SB13-06 9SB15-02
3/13/2007 3/13/2007 3/14/2007 3/14/2007 3/14/2007

7 J 2.5 UJ 110 UJ 6.5 J 9.5 J
0.9 UJ 0.83 UJ 36 UJ 1.1 UJ 0.84 UJ

0.79 UJ 0.73 UJ 32 UJ 0.97 UJ 0.74 UJ
0.78 UJ 0.72 UJ 2200 J 0.96 UJ 0.73 UJ

3.6 UJ 3.3 UJ 140 UJ 4.4 UJ 3.4 UJ
0.9 UJ 0.83 UJ 36 UJ 1.1 UJ 0.84 UJ
1.8 UJ 1.7 UJ 72 UJ 2.2 UJ 1.7 UJ

13 U 61 U 87 1.2 U 12 U
11 U 54 U 120 1.1 U 11 U
45 U 420 U 46 U 43 U 43 U
12 U 55 U 12 U 1.1 U 11 U
12 U 55 U 12 U 1.1 U 11 U

9.8 U 46 U 10 U 0.93 U 9.3 U
72 J 160 J 12 U 1.1 U 11 U
11 U 52 U 16 J 1 U 10 U
14 U 66 U 15 J 1.3 U 14 U
14 U 66 U 14 U 1.3 U 14 U
15 U 72 U 44 J 1.5 U 15 U
14 U 66 U 20 J 1.3 U 14 U

0.13 J 0.07 U 580 J 0.16 J 0.093 UJ
110 72 100 2 U 10 U
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TABLE 4-6A

SUMMARY OF POSITIVE DETECTIONS IN CLAY SUBSURFACE SOIL SAMPLES
SMWU 9, AREA B (TANK 214)

PHASE I RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID USEPA USEPA
Sampling Date Region IX PRGs Region IX PRGs

Residential Industrial
Inorganics (mg/kg)
Antimony 31.3 409
Arsenic 0.4 1.6
Barium 5,375 66,577
Beryllium 154 1,941
Cadmium 37.0 451
Chromium 211 448
Cobalt 903 1921.4
Copper 3,129 40,877
Lead 400(4) 800(4)

Mercury 23.5 307
Nickel 1,564 20,439
Selenium 391.1 5,110
Silver 391.1 5,110
Thallium 5.2 67.5
Vanadium 78.2 1,022
Zinc 23,463 100,000

Notes:
(1)Screening value for Methyl isobutyl ketone used as a surrogate.
(2)Screening value for pyrene used as a surrogate.
(3)PREQB Soil Screening Criteria 
(4)Non-Standard Method Applied
J- Estimnated value
U - Not detected
NA - Not applicable
NE - Not established
Bold - Exceeds USEPA Region IX Residential PRGs
Dark Shading - Exceeds USEPA Region IX Industrial PRGs

9SB11-02 9SB12-02 9SB13-02 9SB13-06 9SB15-02
3/13/2007 3/13/2007 3/14/2007 3/14/2007 3/14/2007

0.48 UJ 0.45 UJ 0.5 UJ 0.46 UJ 0.49 UJ
1.2 J 1.3 J 1 J 0.68 U 0.76 J
29 49 44 17 110

0.13 J 0.18 J 0.12 J 0.045 J 0.18 J
0.97 0.54 J 0.55 J 0.22 U 0.57 J

6 4.2 2.4 1.6 5.5
26 J 22 J 15 J 5.5 J 12 J
82 J 92 J 38 J 33 J 120 J
33 J 14 J 7.2 J 0.21 UJ 20 J

0.0046 U 0.0091 U 0.0047 U 0.0042 U 0.02 J
5.8 4.4 3.4 J 1.5 J 4.1 J

0.97 U 0.9 U 1 U 0.91 U 0.99 U
0.11 J 0.098 U 0.11 U 0.1 U 0.11 U

7 UJ 4.2 J 2.8 J 1.3 UJ 4.7 J
180 J 170 J 150 J 99 J 220 J

38 J 37 J 25 J 9.7 J 34 J
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TABLE 4-6B

SUMMARY OF POSITIVE DETECTIONS IN FINE SAND/SILT SUBSURFACE SOIL SAMPLES
SMWU 9, AREA B (TANK 214)

PHASE I RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID USEPA USEPA 9SB03-01 9SB23-04 9SB24-03 9SB24-09
Sampling Date Region IX PRGs Region IX PRGs 3/12/2007 3/15/2007 3/16/2007 3/16/2007

Residential Industrial
Acetone 14,126,570 54,320,986 4.7 J 6 J 130 J 130 UJ
Carbon disulfide 355,340 720,000 1 UJ 1.1 UJ 2.8 J 44 UJ
Chloroform 220 469 0.89 UJ 0.96 UJ 0.79 UJ 39 UJ
Ethylbenzene 395,000 395,000 0.88 UJ 0.95 UJ 0.78 UJ 38 UJ
Methyl Ethyl Ketone 22,311,197 113,264,388 4 UJ 4.4 UJ 13 J 180 UJ
Tetrachloroethene 483 1,308 1 UJ 1.1 UJ 0.9 UJ 44 UJ
Xylenes, Total 270,630 420,000 2 UJ 2.2 UJ 1.8 UJ 88 UJ

Semi-Volatile Organics (μg/kg)
1-Methylnaphthalene 55,916(1) 187,690(1) 1.2 U 1.2 U 12 U 15 U
2-Methylnaphthalene 55,916(1) 187,690(1) 1.1 U 1 U 11 U 13 U
Bis(2-ethylhexyl) phthalate 34,741 123,121 41 U 41 UJ 42 U 51 UJ
Anthracene 21,896,120 100,000,000 1.1 U 1.1 U 11 U 13 U
Benzo[a]anthracene 621 2,109 1.1 U 1.1 U 11 U 13 U
Benzo[a]pyrene 62 210 0.9 U 0.9 U 9.2 U 11 U
Benzo[g,h,i]perylene 621 2,109 1.1 U 1.1 U 11 U 13 U
Chrysene 62,145 210,962 1 U 1 U 10 U 13 U
Fluorene 2,747,106 26,281,433 1.3 U 1.3 U 13 U 16 U
Naphthalene 55,916 187,690 1.3 U 1.3 U 13 U 16 U
Phenanthrene 2,315,951(2) 29,126,200(2) 1.4 U 1.4 U 14 U 17 U
Pyrene 2,315,951 29,126,200 1.3 U 1.3 U 13 U 16 U

Petroleum Hydrocarbons (mg/kg)
Gasoline Range Organics 100(3) NE 0.089 U 0.086 UJ 0.1 U 410 J
Diesel Range Organics 100(3) NE 2.1 U 1.8 U 24.3 10
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TABLE 4-6B

SUMMARY OF POSITIVE DETECTIONS IN FINE SAND/SILT SUBSURFACE SOIL SAMPLES
SMWU 9, AREA B (TANK 214)

PHASE I RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID USEPA USEPA 9SB03-01 9SB23-04 9SB24-03 9SB24-09
Sampling Date Region IX PRGs Region IX PRGs 3/12/2007 3/15/2007 3/16/2007 3/16/2007

Residential Industrial
Inorganics (mg/kg)
Antimony 31.3 409 0.48 UJ 0.47 U 0.46 UJ 0.55 UJ
Arsenic 0.4 1.6 1.8 J 1 J 0.7 J 0.82 U
Barium 5,375 66,577 64 46 55 99
Beryllium 154 1,941 0.28 J 0.12 J 0.16 J 0.33 J
Cadmium 37.0 451 0.73 J 0.71 J 0.51 J 0.83 J
Chromium 211 448 7 5.7 3.8 6.4
Cobalt 903 1921.4 32 J 16 27 J 48 J
Copper 3,129 40,877 110 J 95 J 110 J 130 J
Lead 400(4) 800(4) 790 J 11 24 9.3
Mercury 23.5 307 0.034 0.0093 J 0.0042 UJ 0.0049 UJ
Nickel 1,564 20,439 9.1 4.9 6.1 12
Selenium 391.1 5,110 0.96 U 0.93 U 0.92 U 1.1 U
Silver 391.1 5,110 0.11 U 0.1 U 0.1 U 0.12 U
Thallium 5.2 67.5 4.6 J 3.1 J 6.6 UJ 8 UJ
Vanadium 78.2 1,022 190 J 130 180 J 160 J
Zinc 23,463 100,000 71 J 39 J 40 J 60 J

Notes:
(1)Screening value for Methyl isobutyl ketone used as a surrogate.
(2)Screening value for pyrene used as a surrogate.
(3)PREQB Soil Screening Criteria 
(4)Non-Standard Method Applied
J- Estimnated value
U - Not detected
NA - Not applicable
NE - Not established
Bold - Exceeds USEPA Region IX Residential PRGs
Dark Shading - Exceeds USEPA Region IX Industrial PRGs
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TABLE 4-6C

SUMMARY OF POSITIVE DETECTIONS IN WEATHERED BEDROCK SAMPLES
SMWU 9, AREA B (TANK 214)

PHASE I RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID USEPA USEPA 9SB15-04 9SB17-04 9SB18-04 9SB19-04 9SB20-04
Sampling Date Region IX PRGs Region IX PRGs 3/14/2007 3/14/2007 3/14/2007 3/14/2007 3/15/2007

Residential Industrial
Volatile Organics (μg/kg)
Acetone 14,126,570 54,320,986 11 J 110 UJ 36 J 110 UJ 5.8 J
Carbon disulfide 355,340 720,000 1 UJ 36 UJ 0.96 UJ 36 UJ 1.2 J
Chloroform 220 469 0.92 UJ 32 UJ 0.85 UJ 32 UJ 1 UJ
Ethylbenzene 395,000 395,000 0.91 UJ 740 J 1700 J 4600 J 1 UJ
Methyl Ethyl Ketone 22,311,197 113,264,388 4.2 UJ 150 UJ 3.9 UJ 150 UJ 4.6 UJ
Tetrachloroethene 483 1,308 1 UJ 36 UJ 0.96 UJ 64 J 1.2 J
Xylenes, Total 270,630 420,000 2.1 UJ 73 UJ 4300 J 2300 J 2.3 UJ

Semi-Volatile Organics (μg/kg)
1-Methylnaphthalene 55,916(1) 187,690(1) 13 U 1.4 U 3.6 J 1.3 U 1.6 U
2-Methylnaphthalene 55,916(1) 187,690(1) 12 U 1.2 U 4.7 J 1.1 U 1.4 U
Bis(2-ethylhexyl) phthalate 34,741 123,121 46 U 47 U 77 U 45 UJ 54 U
Anthracene 21,896,120 100,000,000 12 U 1.2 U 1.2 U 1.2 U 1.4 U
Benzo[a]anthracene 621 2,109 12 U 1.2 U 1.2 U 1.2 U 1.4 U
Benzo[a]pyrene 62 210 10 U 1 U 1 U 0.97 U 1.2 U
Benzo[g,h,i]perylene 621 2,109 12 U 1.2 U 1.2 U 1.5 J 1.4 U
Chrysene 62,145 210,962 11 U 1.2 U 1.1 U 2.4 J 1.3 U
Fluorene 2,747,106 26,281,433 15 U 1.5 U 1.5 U 1.4 U 1.7 U
Naphthalene 55,916 187,690 15 U 1.5 U 1.5 U 1.4 U 1.7 U
Phenanthrene 2,315,951(2) 29,126,200(2) 16 U 1.6 U 3.1 J 2.6 J 1.8 U
Pyrene 2,315,951 29,126,200 15 U 1.5 U 1.5 U 3.7 J 1.7 U

Petroleum Hydrocarbons (mg/kg)
Gasoline Range Organics 100(3) NE 0.067 J 470 2000 320 100 J
Diesel Range Organics 100(3) NE 43 6.6 U 9.8 U 83 6.6 U
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TABLE 4-6C

SUMMARY OF POSITIVE DETECTIONS IN WEATHERED BEDROCK SAMPLES
SMWU 9, AREA B (TANK 214)

PHASE I RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID USEPA USEPA 9SB15-04 9SB17-04 9SB18-04 9SB19-04 9SB20-04
Sampling Date Region IX PRGs Region IX PRGs 3/14/2007 3/14/2007 3/14/2007 3/14/2007 3/15/2007

Residential Industrial
Inorganics (mg/kg)
Antimony 31.3 409 0.5 UJ 0.51 U 0.49 UJ 0.51 U 0.6 UJ
Arsenic 0.4 1.6 0.75 U 0.76 U 0.84 J 1.5 J 1.2 J
Barium 5,375 66,577 64 55 71 63 65
Beryllium 154 1,941 0.12 J 0.11 J 0.15 J 0.23 J 0.24 J
Cadmium 37.0 451 0.34 J 0.3 J 0.99 0.99 1
Chromium 211 448 2.7 2.9 4.1 5.1 5.2
Cobalt 903 1921.4 13 J 19 24 J 30 30 J
Copper 3,129 40,877 62 J 54 J 99 J 150 120 J
Lead 400(4) 800(4) 1.7 J 2.3 5.8 J 5.4 2.1 J
Mercury 23.5 307 0.0048 U 0.15 0.0045 U 0.0043 U 0.0078 J
Nickel 1,564 20,439 3.6 J 3.4 J 4.1 J 5.4 6
Selenium 391.1 5,110 1 U 1 U 0.98 U 1 U 1.2 U
Silver 391.1 5,110 0.11 U 0.15 J 0.15 J 0.11 U 0.17 J
Thallium 5.2 67.5 2.5 J 2.8 J 7.1 UJ 7.4 UJ 4.5 J
Vanadium 78.2 1,022 110 J 140 270 J 250 180 J
Zinc 23,463 100,000 36 J 26 J 34 J 110 J 34 J

Notes:
(1)Screening value for Methyl isobutyl ketone used as a surrogate.
(2)Screening value for pyrene used as a surrogate.
(3)PREQB Soil Screening Criteria 
(4)Non-Standard Method Applied
J- Estimnated value
U - Not detected
NA - Not applicable
NE - Not established
Bold - Exceeds USEPA Region IX Residential PRGs
Dark Shading - Exceeds USEPA Region IX Industrial PRGs
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TABLE 4-6C

SUMMARY OF POSITIVE DETECTIONS IN WEATHERED BEDROCK SAMPLES
SMWU 9, AREA B (TANK 214)

PHASE I RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID USEPA USEPA
Sampling Date Region IX PRGs Region IX PRGs

Residential Industrial
Volatile Organics (μg/kg)
Acetone 14,126,570 54,320,986
Carbon disulfide 355,340 720,000
Chloroform 220 469
Ethylbenzene 395,000 395,000
Methyl Ethyl Ketone 22,311,197 113,264,388
Tetrachloroethene 483 1,308
Xylenes, Total 270,630 420,000

Semi-Volatile Organics (μg/kg)
1-Methylnaphthalene 55,916(1) 187,690(1)

2-Methylnaphthalene 55,916(1) 187,690(1)

Bis(2-ethylhexyl) phthalate 34,741 123,121
Anthracene 21,896,120 100,000,000
Benzo[a]anthracene 621 2,109
Benzo[a]pyrene 62 210
Benzo[g,h,i]perylene 621 2,109
Chrysene 62,145 210,962
Fluorene 2,747,106 26,281,433
Naphthalene 55,916 187,690
Phenanthrene 2,315,951(2) 29,126,200(2)

Pyrene 2,315,951 29,126,200

Petroleum Hydrocarbons (mg/kg)
Gasoline Range Organics 100(3) NE
Diesel Range Organics 100(3) NE

9SB21-04 9SB21-04D 9SB21-06 9SB22-03 9SB22-04
3/15/2007 3/15/2007 3/15/2007 3/15/2007 3/15/2007

120 UJ 15 J 11 J 2.9 UJ 16 J
38 UJ 22 J 0.98 UJ 0.96 UJ 0.91 UJ
34 UJ 0.88 UJ 0.86 UJ 0.85 UJ 0.8 UJ

600 J 170 J 2.4 J 0.84 UJ 0.79 UJ
150 UJ 4 UJ 3.9 UJ 3.8 UJ 3.6 UJ

78 J 1 UJ 1.1 J 0.96 UJ 0.91 UJ
130 J 5 J 2 UJ 1.9 UJ 1.8 UJ

1.3 U 1.3 U 1.3 U 1.4 U 1.3 U
1.2 U 1.2 U 1.2 U 1.2 U 1.1 U
47 U 46 U 45 U 47 U 44 U

1.2 U 1.2 U 1.2 U 1.2 U 1.1 U
1.2 U 1.2 U 1.2 U 1.2 U 1.1 U

1 U 1 U 0.99 U 1 U 0.95 U
1.2 U 1.2 U 1.2 U 1.2 U 1.1 U
1.1 U 1.1 U 1.1 U 1.1 U 1.1 U
1.5 U 1.4 U 1.4 U 1.5 U 1.4 U
1.5 U 1.4 U 1.4 U 1.5 U 1.4 U
1.6 U 1.6 U 1.6 U 1.6 U 1.5 U
1.5 U 1.4 U 1.4 U 1.5 U 1.4 U

42 J 520 J 0.079 U 200 J 0.078 UJ
5.7 U 2.1 U 2 U 2.1 U 2 U
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TABLE 4-6C

SUMMARY OF POSITIVE DETECTIONS IN WEATHERED BEDROCK SAMPLES
SMWU 9, AREA B (TANK 214)

PHASE I RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID USEPA USEPA
Sampling Date Region IX PRGs Region IX PRGs

Residential Industrial
Inorganics (mg/kg)
Antimony 31.3 409
Arsenic 0.4 1.6
Barium 5,375 66,577
Beryllium 154 1,941
Cadmium 37.0 451
Chromium 211 448
Cobalt 903 1921.4
Copper 3,129 40,877
Lead 400(4) 800(4)

Mercury 23.5 307
Nickel 1,564 20,439
Selenium 391.1 5,110
Silver 391.1 5,110
Thallium 5.2 67.5
Vanadium 78.2 1,022
Zinc 23,463 100,000

Notes:
(1)Screening value for Methyl isobutyl ketone used as a surrogate.
(2)Screening value for pyrene used as a surrogate.
(3)PREQB Soil Screening Criteria 
(4)Non-Standard Method Applied
J- Estimnated value
U - Not detected
NA - Not applicable
NE - Not established
Bold - Exceeds USEPA Region IX Residential PRGs
Dark Shading - Exceeds USEPA Region IX Industrial PRGs

9SB21-04 9SB21-04D 9SB21-06 9SB22-03 9SB22-04
3/15/2007 3/15/2007 3/15/2007 3/15/2007 3/15/2007

0.49 U 0.49 UJ 0.63 J 0.51 U 0.49 U
0.73 U 0.74 U 0.8 J 0.76 U 0.73 U

72 67 33 21 22
0.22 J 0.22 J 0.22 J 0.21 J 0.12 J
0.73 J 0.92 0.89 0.71 J 0.26 J

3.8 3.4 5.8 6.4 4.2
24 18 J 13 J 11 8.6

150 150 J 150 J 65 J 8.2 J
2.5 U 1.7 UJ 1.1 UJ 1.2 U 0.23 U

0.0047 U 0.0045 U 0.0042 U 0.0044 UJ 0.01 J
3.5 J 3.2 J 3.5 J 3.7 J 2.9 J

0.99 U 0.99 U 0.97 U 1 U 0.98 U
0.11 U 0.11 U 0.11 U 0.11 U 0.11 U

7.1 UJ 7.1 UJ 7 UJ 7.4 UJ 2.2 J
160 150 J 170 J 130 86

53 J 48 J 46 J 30 J 24 J
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TABLE 4-6C

SUMMARY OF POSITIVE DETECTIONS IN WEATHERED BEDROCK SAMPLES
SMWU 9, AREA B (TANK 214)

PHASE I RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID USEPA USEPA
Sampling Date Region IX PRGs Region IX PRGs

Residential Industrial
Volatile Organics (μg/kg)
Acetone 14,126,570 54,320,986
Carbon disulfide 355,340 720,000
Chloroform 220 469
Ethylbenzene 395,000 395,000
Methyl Ethyl Ketone 22,311,197 113,264,388
Tetrachloroethene 483 1,308
Xylenes, Total 270,630 420,000

Semi-Volatile Organics (μg/kg)
1-Methylnaphthalene 55,916(1) 187,690(1)

2-Methylnaphthalene 55,916(1) 187,690(1)

Bis(2-ethylhexyl) phthalate 34,741 123,121
Anthracene 21,896,120 100,000,000
Benzo[a]anthracene 621 2,109
Benzo[a]pyrene 62 210
Benzo[g,h,i]perylene 621 2,109
Chrysene 62,145 210,962
Fluorene 2,747,106 26,281,433
Naphthalene 55,916 187,690
Phenanthrene 2,315,951(2) 29,126,200(2)

Pyrene 2,315,951 29,126,200

Petroleum Hydrocarbons (mg/kg)
Gasoline Range Organics 100(3) NE
Diesel Range Organics 100(3) NE

9SB23-06 9SB25-09 9SB25-12 9SB26-07 9SB27-06
3/15/2007 3/16/2007 3/16/2007 3/16/2007 3/16/2007

18 J 130 UJ 15 UJ 130 UJ 57 UJ
1.5 J 44 UJ 0.95 UJ 45 UJ 19 UJ

0.83 UJ 38 UJ 0.83 UJ 39 UJ 17 UJ
0.82 UJ 38 UJ 0.82 UJ 39 UJ 38 J

3.8 UJ 170 UJ 3.8 UJ 180 UJ 76 UJ
0.94 UJ 44 UJ 0.95 UJ 45 UJ 19 UJ

1.9 UJ 87 UJ 1.9 UJ 89 UJ 38 UJ

1.3 U 1.3 U 1.3 U 1.4 U 1.2 U
1.1 U 1.1 U 1.1 U 2.1 J 1.1 U
43 UJ 45 UJ 44 UJ 150 J 43 U

1.1 U 1.2 U 1.2 U 1.2 U 1.1 U
1.1 U 1.2 U 1.2 U 1.2 U 1.1 U

0.95 U 0.97 U 0.97 UJ 1 U 0.93 U
1.1 U 1.2 U 1.2 UJ 1.2 U 1.1 U
1.1 U 1.1 U 1.1 U 1.2 U 1 U
1.4 U 1.4 U 1.4 U 1.5 U 1.3 U
1.4 U 1.4 U 1.4 U 1.5 U 1.3 U
1.5 U 1.5 U 1.5 U 1.6 U 1.5 U
1.5 J 1.4 U 1.4 U 1.5 U 1.3 U

1.6 J 2000 J 0.36 1300 580 J
4.6 U 3.8 U 2 U 2.1 U 2.2 U
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TABLE 4-6C

SUMMARY OF POSITIVE DETECTIONS IN WEATHERED BEDROCK SAMPLES
SMWU 9, AREA B (TANK 214)

PHASE I RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID USEPA USEPA
Sampling Date Region IX PRGs Region IX PRGs

Residential Industrial
Inorganics (mg/kg)
Antimony 31.3 409
Arsenic 0.4 1.6
Barium 5,375 66,577
Beryllium 154 1,941
Cadmium 37.0 451
Chromium 211 448
Cobalt 903 1921.4
Copper 3,129 40,877
Lead 400(4) 800(4)

Mercury 23.5 307
Nickel 1,564 20,439
Selenium 391.1 5,110
Silver 391.1 5,110
Thallium 5.2 67.5
Vanadium 78.2 1,022
Zinc 23,463 100,000

Notes:
(1)Screening value for Methyl isobutyl ketone used as a surrogate.
(2)Screening value for pyrene used as a surrogate.
(3)PREQB Soil Screening Criteria 
(4)Non-Standard Method Applied
J- Estimnated value
U - Not detected
NA - Not applicable
NE - Not established
Bold - Exceeds USEPA Region IX Residential PRGs
Dark Shading - Exceeds USEPA Region IX Industrial PRGs

9SB23-06 9SB25-09 9SB25-12 9SB26-07 9SB27-06
3/15/2007 3/16/2007 3/16/2007 3/16/2007 3/16/2007

0.49 U 0.51 UJ 0.48 UJ 0.51 UJ 0.46 UJ
0.73 U 0.75 U 1.4 J 0.76 U 1.4 J

20 15 15 22 67
0.062 J 0.069 J 0.2 J 0.12 J 0.19 J

0.24 U 0.25 U 0.53 J 0.25 U 0.4 J
2.1 2.1 3.4 3.1 5.9
9.9 8.9 J 220 J 15 J 39 J
58 J 220 56 J 320 210

5.4 8.3 2.1 J 3.5 17
0.0041 UJ 0.0042 UJ 0.015 J 0.0047 UJ 0.0041 UJ

2.4 J 2.8 J 7.5 5 3.9 J
0.98 U 1 U 0.97 U 1 U 0.92 U
0.11 U 0.11 U 0.11 U 0.11 U 0.1 U

1.8 J 1.5 UJ 7 UJ 1.9 J 6.7 UJ
98 77 J 300 J 120 J 170 J
21 J 19 J 42 J 25 J 49 J

K:\_CH2M Hill CLEAN III\CTO 147 (110045)\3.0 Deliverables\3.1 Deliverables\Reports\Draft\Tables\Tables 3-7,4-4,4-6A,4-6B,4-6C,4-14,4-16.xls 6 of 10



TABLE 4-6C

SUMMARY OF POSITIVE DETECTIONS IN WEATHERED BEDROCK SAMPLES
SMWU 9, AREA B (TANK 214)

PHASE I RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID USEPA USEPA
Sampling Date Region IX PRGs Region IX PRGs

Residential Industrial
Volatile Organics (μg/kg)
Acetone 14,126,570 54,320,986
Carbon disulfide 355,340 720,000
Chloroform 220 469
Ethylbenzene 395,000 395,000
Methyl Ethyl Ketone 22,311,197 113,264,388
Tetrachloroethene 483 1,308
Xylenes, Total 270,630 420,000

Semi-Volatile Organics (μg/kg)
1-Methylnaphthalene 55,916(1) 187,690(1)

2-Methylnaphthalene 55,916(1) 187,690(1)

Bis(2-ethylhexyl) phthalate 34,741 123,121
Anthracene 21,896,120 100,000,000
Benzo[a]anthracene 621 2,109
Benzo[a]pyrene 62 210
Benzo[g,h,i]perylene 621 2,109
Chrysene 62,145 210,962
Fluorene 2,747,106 26,281,433
Naphthalene 55,916 187,690
Phenanthrene 2,315,951(2) 29,126,200(2)

Pyrene 2,315,951 29,126,200

Petroleum Hydrocarbons (mg/kg)
Gasoline Range Organics 100(3) NE
Diesel Range Organics 100(3) NE

9SB27-08 9SB28-02 9SB29-09 9SB29-10 9SB30-08
3/16/2007 3/16/2007 3/19/2007 3/19/2007 3/19/2007

8.5 UJ 71 UJ 350 J 9.7 J 26 J
0.98 UJ 11 J 43 UJ 1.5 UJ 1.1 UJ
0.86 UJ 1.4 UJ 38 UJ 1.4 UJ 0.96 UJ
0.85 UJ 1.4 UJ 3700 J 1.3 UJ 0.94 UJ

3.9 UJ 12 J 170 UJ 6.2 UJ 4.3 UJ
0.98 UJ 1.6 UJ 43 UJ 1.5 UJ 1.1 UJ

2 UJ 3.2 UJ 7700 J 3.1 UJ 2.2 UJ

1.3 U 1.9 U 2.2 J 1.4 U 1.2 U
1.2 U 1.7 U 3.4 J 1.2 U 1.1 U
45 UJ 67 U 41 U 47 UJ 43 U

1.2 U 1.8 U 1.1 U 1.2 U 1.1 U
1.2 U 1.8 U 1.1 U 1.2 U 1.1 U

0.99 U 1.5 U 0.9 U 1 U 0.94 U
1.2 U 1.8 U 1.1 U 1.2 U 1.1 U
1.1 U 1.6 U 1 U 1.1 U 1 U
1.4 U 2.1 U 1.9 J 1.5 U 1.4 U
1.4 U 2.1 U 1.3 U 1.5 U 1.4 U
1.5 U 2.3 U 1.5 J 1.6 U 1.5 U
1.4 U 2.1 U 1.3 U 1.5 U 1.4 U

0.083 U 0.15 U 1200 3.9 J 0.093 U
2 U 3 U 2.9 U 2.1 U 1.9 U
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TABLE 4-6C

SUMMARY OF POSITIVE DETECTIONS IN WEATHERED BEDROCK SAMPLES
SMWU 9, AREA B (TANK 214)

PHASE I RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID USEPA USEPA
Sampling Date Region IX PRGs Region IX PRGs

Residential Industrial
Inorganics (mg/kg)
Antimony 31.3 409
Arsenic 0.4 1.6
Barium 5,375 66,577
Beryllium 154 1,941
Cadmium 37.0 451
Chromium 211 448
Cobalt 903 1921.4
Copper 3,129 40,877
Lead 400(4) 800(4)

Mercury 23.5 307
Nickel 1,564 20,439
Selenium 391.1 5,110
Silver 391.1 5,110
Thallium 5.2 67.5
Vanadium 78.2 1,022
Zinc 23,463 100,000

Notes:
(1)Screening value for Methyl isobutyl ketone used as a surrogate.
(2)Screening value for pyrene used as a surrogate.
(3)PREQB Soil Screening Criteria 
(4)Non-Standard Method Applied
J- Estimnated value
U - Not detected
NA - Not applicable
NE - Not established
Bold - Exceeds USEPA Region IX Residential PRGs
Dark Shading - Exceeds USEPA Region IX Industrial PRGs

9SB27-08 9SB28-02 9SB29-09 9SB29-10 9SB30-08
3/16/2007 3/16/2007 3/19/2007 3/19/2007 3/19/2007

0.49 UJ 0.76 UJ 0.44 UJ 0.51 UJ 0.49 UJ
0.73 U 1.2 J 0.66 U 0.76 U 1 J

12 120 13 16 23
0.028 J 0.5 J 0.11 J 0.2 J 0.29 J

0.24 U 0.37 U 0.48 J 0.45 J 0.74 J
1.1 8.4 3.9 5 5.3
3.3 J 14 J 15 17 21
11 J 86 J 1.3 U 4.3 J 31 J

0.26 J 7.1 2.6 J 1.3 J 1.6 J
0.0044 UJ 0.019 J 0.0039 UJ 0.0044 UJ 0.0041 UJ

0.72 J 4.1 J 3.4 J 4.2 J 4.3 J
0.99 U 1.5 U 0.88 U 1 U 0.98 U
0.11 U 0.17 U 0.097 U 0.14 J 0.11 U

1.4 UJ 3.5 J 6.4 UJ 7.4 UJ 7.1 UJ
29 J 170 J 110 170 180

8.8 J 55 J 43 J 49 J 68 J
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TABLE 4-6C

SUMMARY OF POSITIVE DETECTIONS IN WEATHERED BEDROCK SAMPLES
SMWU 9, AREA B (TANK 214)

PHASE I RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID USEPA USEPA
Sampling Date Region IX PRGs Region IX PRGs

Residential Industrial
Volatile Organics (μg/kg)
Acetone 14,126,570 54,320,986
Carbon disulfide 355,340 720,000
Chloroform 220 469
Ethylbenzene 395,000 395,000
Methyl Ethyl Ketone 22,311,197 113,264,388
Tetrachloroethene 483 1,308
Xylenes, Total 270,630 420,000

Semi-Volatile Organics (μg/kg)
1-Methylnaphthalene 55,916(1) 187,690(1)

2-Methylnaphthalene 55,916(1) 187,690(1)

Bis(2-ethylhexyl) phthalate 34,741 123,121
Anthracene 21,896,120 100,000,000
Benzo[a]anthracene 621 2,109
Benzo[a]pyrene 62 210
Benzo[g,h,i]perylene 621 2,109
Chrysene 62,145 210,962
Fluorene 2,747,106 26,281,433
Naphthalene 55,916 187,690
Phenanthrene 2,315,951(2) 29,126,200(2)

Pyrene 2,315,951 29,126,200

Petroleum Hydrocarbons (mg/kg)
Gasoline Range Organics 100(3) NE
Diesel Range Organics 100(3) NE

9SB31-07 9SB32-04 9SB33-05 9SB33-05D 9SB34-04 9SB35-06
3/19/2007 3/19/2007 3/19/2007 3/19/2007 3/20/2007 3/20/2007

5.4 J 31 J 37 J 28 J 150 UJ 80 J
1.3 UJ 1.2 UJ 1.4 UJ 1.4 UJ 49 UJ 0.99 UJ
2.1 J 1.1 UJ 1.3 UJ 1.2 UJ 43 UJ 0.87 UJ
1.1 UJ 1.1 UJ 1.2 UJ 1.2 UJ 42 UJ 6.7 J
5.1 UJ 4.9 UJ 5.7 UJ 5.4 UJ 190 UJ 7.4 J
1.3 UJ 1.2 UJ 1.4 UJ 1.4 UJ 49 UJ 0.99 UJ
2.6 UJ 2.5 UJ 2.8 UJ 2.7 UJ 97 UJ 17 J

1.4 U 68 U 1.6 U 1.6 U 67 U 120 U
1.2 U 60 U 1.4 U 1.4 U 59 U 110 U
49 UJ 47 UJ 54 U 54 U 46 UJ 43 U

1.3 U 61 U 1.4 U 1.4 U 61 U 110 U
1.3 U 61 U 1.4 U 1.4 U 61 U 110 U
1.1 U 51 U 1.2 U 1.2 U 50 U 93 U
1.3 U 61 U 1.4 U 1.4 U 61 U 110 U
1.2 U 57 U 1.3 U 1.3 U 56 U 100 U
1.5 U 74 U 1.7 U 1.7 U 73 U 140 U
1.5 U 74 U 1.7 U 1.7 U 73 U 140 U
1.7 U 80 U 1.8 U 1.8 U 79 U 150 U
1.5 U 74 U 1.7 U 1.7 U 73 U 140 U

0.22 J 24 14 J 11 78 J 230
2.2 U 46 2.4 U 2.3 U 110 78
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TABLE 4-6C

SUMMARY OF POSITIVE DETECTIONS IN WEATHERED BEDROCK SAMPLES
SMWU 9, AREA B (TANK 214)

PHASE I RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID USEPA USEPA
Sampling Date Region IX PRGs Region IX PRGs

Residential Industrial
Inorganics (mg/kg)
Antimony 31.3 409
Arsenic 0.4 1.6
Barium 5,375 66,577
Beryllium 154 1,941
Cadmium 37.0 451
Chromium 211 448
Cobalt 903 1921.4
Copper 3,129 40,877
Lead 400(4) 800(4)

Mercury 23.5 307
Nickel 1,564 20,439
Selenium 391.1 5,110
Silver 391.1 5,110
Thallium 5.2 67.5
Vanadium 78.2 1,022
Zinc 23,463 100,000

Notes:
(1)Screening value for Methyl isobutyl ketone used as a surrogate.
(2)Screening value for pyrene used as a surrogate.
(3)PREQB Soil Screening Criteria 
(4)Non-Standard Method Applied
J- Estimnated value
U - Not detected
NA - Not applicable
NE - Not established
Bold - Exceeds USEPA Region IX Residential PRGs
Dark Shading - Exceeds USEPA Region IX Industrial PRGs

9SB31-07 9SB32-04 9SB33-05 9SB33-05D 9SB34-04 9SB35-06
3/19/2007 3/19/2007 3/19/2007 3/19/2007 3/20/2007 3/20/2007

0.53 UJ 0.62 J 0.59 UJ 0.54 UJ 0.52 UJ 0.46 UJ
0.78 U 0.8 U 0.88 U 0.81 U 0.77 U 0.71 J

35 75 51 61 87 25
0.25 J 0.19 J 0.18 J 0.2 J 0.16 J 0.16 J
0.89 0.56 J 0.74 J 0.71 J 0.4 J 0.59 J

7 7.3 3.9 3.9 7.2 19
15 24 17 22 12 23
28 J 1.4 52 J 130 J 190 J 290 J

1.3 3.3 J 0.79 J 1.3 U 7.4 0.22 U
0.005 UJ 0.0046 UJ 0.012 J 0.012 J 0.0055 J 0.0042 UJ

6.5 5.5 5.1 J 6.2 8 14
1.1 U 1.1 U 1.2 U 1.1 U 1 U 0.92 U

0.12 U 0.12 J 0.13 U 0.12 U 0.18 J 0.1 U
5.9 J 7.7 UJ 7.1 J 7.8 UJ 7.5 UJ 6.3 J

160 180 88 110 150 190
110 J 66 J 63 J 42 J 24 J 95 J
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TABLE 4-7
SUMMARY STATISTICS AND RESULTS - SWMU 9 AND BACKGROUND SUBSURFACE SOIL (CLAY SOIL TYPE)

SWMU 9 AREA B (TANK 214)
PHASE I RCRA FACILITY INVESTIGATION

NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Distributional Statistics

Quantile Test Slippage Test

SWMU 9 5/9 0.76J - 2.6J 0.68U - 1.4UJ 0.987 0.230 1.530

Background 13/19 0.28J - 1.7 0.22UJ - 1.3U 0.731 0.098 0.935

SWMU 9 9/9 99J - 220J NA 167.667 11.360 188.790

Background 19/19 25  - 410 NA 208.574 25.865 253.430

Notes:

J = Estimated value
U = Not detected above the reported sample quantitation limit
UJ = Not detected above the reported sample quantitation limit, the reported quantitation limit is qualified as estimated, estimated value
NA = Not applicable
95% UCL = 95% Upper Confidence Limit of the mean
SE = Standard error
SWMU = Solid Waste Management Unit

(1)  Units in mg/kg.
(2)  Mean based on 1/2 non-detected values.
(3)  95% UCLs were calculated using USEPA ProUCL Version 3.00.02 software.  For data sets with non-detected results, one-half the reporting limit was used in the derivation of 95% UCLs.
(4)  Normality verified by Shapiro-Wilks test.  For a given metal, the test for normality was performed if each data set (SWMU 9 and background) has less than fifteen percent non-detected results.
(5)  Homogeneity of variance verified by F test.  For a given metal, the test for homogeneity of variance was performed if both data sets (SWMU 9 and background) exhibit either a normal or lognormal distribution.  If the test for normality does not indicate that both 
     data sets exhibit a normal or lognormal distribution, or if the conditions identified in Note 4 above were not met (i.e.,  less than 15 percent non-detected results in the SWMU 9 and background data sets), the test for homogeneity of variance was not performed.
(6)  Quantile and slippage tests only determine whether or not a particular contaminant is likely present at equivalent or elevated concentrations relative to background.  Statistical tests evaluating the right-tail of the distribution were not performed if all results in the
     background data set were non-detect.
(7)  Test for normality was not performed because the number of non-detected results in the SWMU 9 and background data sets exceed fifteen percent.
(8)  Test for homogeneity of variance was not performed because the test for normality could not be performed (greater than 15 percent non-detected results in the SWMU 9 and background data sets).
(9)  The Gehan test was used because: (a) the number of non-detected results in the combined data set (SWMU 9 and background) is greater than fifteen percent but does not exceed fifty percent; and (b) there is more than one reporting limit for the non-detected values.
(10)  Satterthwait's t-test was used because: (a) there are less than fifteen percent non-detected results in the combined data set (SWMU 9 and background); (b) both data sets exhibit either a normal or lognormal distribution; and (c) the SWMU 9 and background data set 
      variances are not equal.

Chemical Population
95% UCL (3)

Descriptive Statistics (1)

Test for Homogeneity of 
Variance (5) Mean/Median of the 

DistributionFrequency of 
Detection

Range of           
Detections

Range of Non-
Detections Mean (2) SE

Test for Normality (4)

Test was not performed (8)
Gehan test (9);                        

G(0.998) <Z (1.645); 
Not elevated at α = 0.05

Vanadium Variances are not equal at     
α = 0.05 (p > 0.0018)

Satterthwait's t-test (10);         
Not elevated at α = 0.05;        

(p < 0.9196); Power = 0.0011

Not elevated at       
α = 0.05

Not elevated at      
α = 0.05

Arsenic

Right Tail of the Distribution (6)

Not elevated at       
α = 0.05

Not elevated at      
α = 0.05

Test was not performed (7)

Test was not performed (7)

Normal at α = 0.05 (p < 0.5669)

Normal at α = 0.05 (p < 0.1847)
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TABLE 4-8
SUMMARY STATISTICS AND RESULTS - SWMU 9 AND BACKGROUND SUBSURFACE SOIL (FINE SAND/SILT SOIL TYPE)

SWMU 9 AREA B (TANK 214)
PHASE I RCRA FACILITY INVESTIGATION

NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

SWMU 9 3/4 0.7J - 1.8J 0.82U - 0.82U 0.978 0.299 1.680

Background 6/15 0.73J - 3.4J 0.16UJ - 1.2U 1.040 0.280 1.720

SWMU 9 4/4 9.3  - 790J NA 208.575 193.836 1182.300

Background 13/14 0.47J - 7.8 0.5U - 0.5U 2.139 0.538 4.260

SWMU 9 4/4 130  - 190J NA 165.000 13.229 196.130

Background 14/14 24  - 232 NA 125.629 17.417 156.470

Notes:

J = Estimated value
U = Not detected above the reported sample quantitation limit
NA = Not applicable
95% UCL = 95% Upper Confidence Limit of the mean
SE = Standard error
SWMU = Solid Waste Management Unit

(1)  Units in mg/kg.
(2)  Mean based on 1/2 non-detected values.
(3)  95% UCLs were calculated using USEPA ProUCL Version 3.00.02 software.  For data sets with non-detected results, one-half the 
     reporting limit was used in the derivation of 95% UCLs.

Chemical Population

95% UCL (3)

Descriptive Statistics (1)

Frequency of 
Detection Range of Detections Range of Non-

Detections Mean (2) SE

Vanadium

Lead

Arsenic
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TABLE 4-9
SUMMARY STATISTICS AND RESULTS - SUBSURFACE SOIL (WEATHERED BEDROCK)

SWMU 9 AREA B (TANK 214)
PHASE I RCRA FACILITY INVESTIGATION

NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

SWMU 9 2/24 0.62J - 0.63J 0.44UJ - 0.76UJ 0.29 0.02 0.3

Background 0/2 ND 2.2U - 2.2U 1.08 0.01 1.2

SWMU 9 24/24 29J - 300J NA 153.667 12.618 175.293

Background 3/3 130  - 190 NA 166.667 7.015 220.859

Notes:

J = Estimated value
U = Not detected above the reported sample quantitation limit
UJ = Not detected above the reported sample quantitation limit, the reported quantitation limit is qualified as estimated, estimated value
NA = Not applicable
95% UCL = 95% Upper Confidence Limit of the mean
SE = Standard error
SWMU = Solid Waste Management Unit

(1)  Units in mg/kg.
(2)  Mean based on 1/2 non-detected values.
(3)  95% UCLs were calculated using USEPA ProUCL Version 3.00.02 software.  For data sets with non-detected results, one-half the 
     reporting limit was used in the derivation of 95% UCLs.

Vanadium

Chemical Population

95% UCL (3)

Descriptive Statistics (1)

Frequency of 
Detection Range of Detections Range of Non-

Detections Mean (2) SE

Antimony
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TABLE 4-10

SUBSURFACE SOIL (WEATHERED BEDROCK SOIL TYPE) DATA AND COPC SELECTION SUMMARY
SWMU 9, AREA B (TANK 214)

PHASE I RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Criteria (1) Contaminant Frequency  /  Range  /  Location COPC Selection Exposure Concentration Selection
Region IX No. of Positive Range Location Selected Rationale for Rationale for

Contaminant Residential Soil Detects / of Positive of Maximum as a Selection or 95% UCL (3) Exposure Concentration
PRG Values No. of Samples Detections Detection COPC? Deletion (ProUCL) Concentration Selection

Inorganics (mg/kg)
Arsenic 0.390 C 4/11 0.84 J - 1.5 J 9SB19-04 YES ASL 1.24  (NP) 1.24 95% Chebyshev (Mean, Sd) UCL

Notes: Rationale Codes:

UCL - Upper Confidence Limit ug/kg - microgram per kilogram J - Analyte present - Reported value is estimated (ASL)  Above Screening Level
PRG - Preliminary Remediation Goal mg/kg - milligram per kilogram
COPC - Chemical of Potential Concern C = Carcinogenic

Shaded constituents were identified as COPCs for quantitative risk evaluation.

(1)  All non-carcinogenic criteria were divided by 10 to account for potential additive effects of chemicals.
        USEPA Region IX Residential Soil COC Screening Value (derived from USEPA Region IX PRG Table)

(2)  ProUCL was used to calculate the 95% UCL and distribution (>4 samples):
    (NP) - Non-parametric distribution and 95% UCL
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TABLE 4-11

SUMMARY OF EXPOSURE PARAMETERS FOR FUTURE RESIDENTIAL EXPOSURES TO 
ARSENIC IN SUBSURFACE SOIL (WEATHERED BEDROCK SOIL TYPE)

SWMU 9, AREA B (TANK 214)
PHASE I RCRA FACILITY INVESTIGATION

NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Future Adult Future Young Child
Residents Residents

Parameter Units RME RME
Soil

100 200
USEPA, 1991 USEPA, 1991

1 1
Prof Judge Prof Judge

350 350
USEPA, 1991 USEPA, 1991

24 6
USEPA, 1997 USEPA, 1997

24 24
Prof Judge Prof Judge

5,700 2,800
USEPA, 1997 USEPA, 1997

1.27 0.69
USEPA, 1997 USEPA, 1997

1.00E-06 1.00E-06
USEPA, 1989 USEPA, 1989

8,760 2,190
USEPA, 1989 USEPA, 1989

Other Parameters
70 15

USEPA, 1997 USEPA, 1997
0.07 0.2

USEPA, 1997 USEPA, 1997
1.32E+09 1.32E+09

Cowherd, et al., 1995 Cowherd, et al., 1995
25,550 25,550

USEPA, 1989 USEPA, 1989

Notes:

RME - Reasonalble Maximum Exposure

ABS - Absorption Factors
USEPA, 2004:  Risk Assessment Guidance for Superfund Vol 1,  Human Health Evaluation Manual 
        (Part E, Supplemental Guidance for Dermal Risk Assessment).  EPA/540/R-99/005.
The following USEPA Region III default absorbance factors will be applied in the absence of reference values from
        USEPA, 2001 to estimate dermal intake of COPCs in soil and sediment (USEPA, 1995): 
        0.05% and 3.0%  -  VOAs (chemical specific)
        1.0%  -  Inorganics
        3.0%  -  Dioxins / Furans

Prof Judge - Professional Judgment

Cowherd, et al., 1995:  Rapid Assessment of Exposure to Particulate Emissions from Surface Contamination.  OHEA.  EPA/600/8-85/002.
USEPA, 1989.    Risk Assessment Guidance for Superfund, Volume I - Human Health Evaluation Manual (Part A)  Interim Final.
USEPA, 1991.    Risk Assessment Guidance for Superfund, Volume I - Human Health Evaluation Manual Supplemental Gudiance.   "Standard Default Exposure Factors."
USEPA, 1997.    Exposure Factors Handbook.  Vol. 1:  General Factors.  ORD.  EPA/600/P-95/002Fa.

Conversion Factor  (CF)

Exposure Time  (ET)

Respiration Rate  (RR)

hours/day

Ingestion Rate of Soil  (IR-S)

Surface Area Available for Contact  (SA)

Exposure Duration  (ED)

Exposure Frequency  (EF)

Fraction Ingested from Source  (Fi)

m3/kg

days

kg

mg/cm2

cm2/day

m3/hour

days

kg/mg

mg/day

NA

days/year

years

Averaging Time (Non-Cancer)  (AT-N)

Body Weight  (BW)

Averaging Time (Cancer)  (AT-C)

Soil to Skin Adherence Factor  (AF)

Particulate Emission Factor  (PEF)
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TABLE 4-12
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR FUTURE RESIDENTIAL (ADULT) EXPOSURES TO ARSENIC

IN SUBSURFACE SOIL (WEATHERED BEDROCK SOIL TYPE)
REASONABLE MAXIMUM EXPOSURE

SWMU 9, AREA B (TANK 214)
PHASE I RCRA FACILITY INVESTIGATION

NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO
Scenario Timeframe:  Future
Receptor Population:  Residents
Receptor Age:  Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure 
 (Radiation) Routes Total Target Organ Routes Total

Arsenic 8.7E-07  -- 1.0E-07  -- 9.8E-07 Skin / CVS <0.01 -- <0.01 <0.01
  Chemical Total  8.7E-07 -- 1.0E-07 -- 9.8E-07 <0.01 -- <0.01 <0.01

  Exposure Point Total 9.8E-07 <0.01
  Exposure Medium Total 9.8E-07 <0.01

Air
Arsenic  -- 2.0E-09  --  -- 2.0E-09 NA -- -- -- --
  Chemical Total  -- 2.0E-09 -- -- 2.0E-09 -- -- -- --

  Exposure Point Total 2.0E-09 --
  Exposure Medium Total 2.0E-09 --

  Subsurface Soil (weathered bedrock) Total 9.80E-07 <0.01

Adult Residents Total 9.80E-07 <0.01

Notes: Total Risk Across Subsurface Soil (weathered bedrock)    9.8E-07 s Subsurface Soil (weathered bedrock)    <0.01
Target Organ Abbreviations: Total Risk Across All Media and All Exposure Routes  9.8E-07 ross All Media and All Exposure Routes  0.0
CVS = Cardiovascular System

Oral and Dermal Exposure Routes:  
Ingestion Pathway Intake: Carcinogenic Risk = Oral / Dermal Cardiovascular System HI = <0.01
CDI (mg/kg-day) = C x IR x CF x Fi x EF x ED x 1/BW x 1/AT ILCR = ∑CDI*CSF Oral / Dermal Skin HI = <0.01

Dermal Pathway Intake: Noncarcinogenic Risk =
CDI (mg/kg-day) = C x CF x SA x AF x ABS x EF x ED x 1/BW x1/AT HQ = ∑CDI/RfD

Inhalation Pathway Intake:
CDI (mg/kg-day) = Ca x RR x ET x EF x ED x 1/PEF x 1/BW x1/AT

Fugative Dust

Subsurface Soil 
(weathered 
bedrock)

Subsurface Soil 
(weathered 
bedrock)

Subsurface Soil 
(weathered 
bedrock)
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TABLE 4-13
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR FUTURE RESIDENTIAL (YOUNG CHILD) EXPOSURES TO ARSENIC

 IN SUBSURFACE SOIL (WEATHERED BEDROCK SOIL TYPE)
REASONABLE MAXIMUM EXPOSURE

SWMU 9, AREA B (TANK 214)
PHASE I RCRA FACILITY INVESTIGATION

NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO
Scenario Timeframe:  Future
Receptor Population:  Residents
Receptor Age:  Young Child

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure 
 (Radiation) Routes Total Target Organ Routes Total

Arsenic 2.0E-06  -- 1.7E-07  -- 2.2E-06 Skin / CVS 0.05 -- <0.01 0.06
  Chemical Total  2.0E-06 -- 1.7E-07 -- 2.2E-06 0.05 -- <0.01 0.06

  Exposure Point Total 2.2E-06 0.06
  Exposure Medium Total 2.2E-06 0.06

Air
Arsenic  -- 1.3E-09  --  -- 1.3E-09 NA -- -- -- --
  Chemical Total  -- 1.3E-09 -- -- 1.3E-09 -- -- -- --

  Exposure Point Total 1.3E-09 --
  Exposure Medium Total 1.3E-09 --

  Subsurface Soil (weathered bedrock) Total 2.21E-06 0.06

Young Child Residents Total 2.21E-06 0.06

Notes: Total Risk Across Subsurface Soil (weathered bedrock)    2.2E-06 s Subsurface Soil (weathered bedrock)    0.1
Target Organ Abbreviations: Total Risk Across All Media and All Exposure Routes  2.2E-06 ross All Media and All Exposure Routes  0.1
CVS = Cardiovascular System

Oral and Dermal Exposure Routes:  
Ingestion Pathway Intake: Carcinogenic Risk = Oral / Dermal Cardiovascular System HI = 0.1
CDI (mg/kg-day) = C x IR x CF x Fi x EF x ED x 1/BW x 1/AT ILCR = ∑CDI*CSF Oral / Dermal Skin HI = 0.1

Dermal Pathway Intake: Noncarcinogenic Risk =
CDI (mg/kg-day) = C x CF x SA x AF x ABS x EF x ED x 1/BW x1/AT HQ = ∑CDI/RfD

Inhalation Pathway Intake:
CDI (mg/kg-day) = Ca x RR x ET x EF x ED x 1/PEF x 1/BW x1/AT

Subsurface Soil 
(weathered 
bedrock)

Subsurface Soil 
(weathered 
bedrock)

Subsurface Soil 
(weathered 
bedrock)

Fugative Dust
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TABLE 4-14

SUMMARY OF POSITIVE DETECTIONS IN ESTUARINE WETLAND SEDIMENT SAMPLES
SMWU 9, AREA B (TANK 214)

PHASE I RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

NAPR
Sample ID Sediment 9SD19 9SD30 9SD44 9SD48 9SD49 9SD50 9SD50D 9SD52
Sampling Date Screening Values 3/17/2007 3/17/2007 3/17/2007 3/17/2007 3/17/2007 3/17/2007 3/17/2007 3/17/2007

Volatile Organics (μg/kg)
Acetone 5.81 170 UJ 180 UJ 220 J 160 UJ 98 UJ 270 UJ 220 UJ 280 UJ
Carbon disulfide 601 20 J 22 J 3.2 J 22 J 10 J 90 UJ 74 UJ 17 J
Chloromethane 212 3.6 UJ 1.4 UJ 5.3 J 4.1 J 2.5 J 63 UJ 52 UJ 2.7 UJ
Methyl Ethyl Ketone 754 26 J 24 J 7.6 UJ 7.7 UJ 17 J 360 UJ 300 UJ 47 J

Semi-Volatile Organics (μg/kg)
Aniline 27.0 41 U 44 UJ 37 U 41 U 40 U 110 J 39 U 49 UJ
Pyridine 22.8 58 U 62 UJ 53 U 58 U 57 U 190 J 69 J 69 UJ
Benzo[g,h,i]perylene 670 19 U 100 UJ 89 U 98 U 94 U 400 UJ 93 U 23 UJ
Chrysene 108 18 U 97 UJ 83 U 91 U 88 U 370 UJ 86 U 21 UJ
Pyrene 153 23 U 120 UJ 110 U 120 U 110 U 480 UJ 110 U 28 UJ

Petroleum Hydrocarbons (mg/kg)
Gasoline Range Organics NE 0.16 U 0.17 UJ 1.9 58 0.24 J 45 J 19 J 0.19 UJ
Diesel Range Organics NE 380 1700 J 670 1300 1600 2300 J 1300 J 560 J
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TABLE 4-14

SUMMARY OF POSITIVE DETECTIONS IN ESTUARINE WETLAND SEDIMENT SAMPLES
SMWU 9, AREA B (TANK 214)

PHASE I RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

NAPR
Sample ID Sediment 9SD19 9SD30 9SD44 9SD48 9SD49 9SD50 9SD50D 9SD52
Sampling Date Screening Values 3/17/2007 3/17/2007 3/17/2007 3/17/2007 3/17/2007 3/17/2007 3/17/2007 3/17/2007

Inorganics (mg/kg)
Arsenic 7.24 1.5 J 1.6 J 1.1 U 1.2 U 1.2 U 1.2 UJ 1.7 J 1.5 UJ
Barium 48.0 14 16 J 54 46 42 30 J 21 15 J
Beryllium NA 0.22 J 0.2 J 0.31 J 0.27 J 0.3 J 0.25 J 0.21 J 0.2 J
Chromium 52.3 25 19 J 27 25 25 28 J 21 14 J
Cobalt 10.0 6.9 J 6.8 J 6 J 6.1 J 5.9 J 9.8 J 7.3 J 5.8 J
Copper 18.7 82 J 73 J 72 J 79 J 67 J 120 J 82 J 70 J
Lead 30.2 41 29 J 110 150 180 320 J 230 26 J
Mercury 0.13 0.067 J 0.087 J 0.072 J 0.049 J 0.048 J 0.059 J 0.049 J 0.066 J
Nickel 15.9 7.8 7.3 J 7.8 7.9 8.4 9.9 J 7.9 6.3 J
Thallium NA 2.3 UJ 2.4 UJ 2.1 UJ 2.4 UJ 2.4 UJ 2.4 UJ 2.2 UJ 2.9 UJ
Vanadium 57.0 120 J 110 J 170 J 170 J 170 J 220 J 160 J 130 J
Zinc 124 47 J 44 J 58 J 58 J 60 J 65 J 54 J 42 J

Notes:
J- Estimnated value
U - Not detected
NA - Not applicable
NE - Not established
Bold - Exceeds NAPR Sediment Screening Values
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TABLE 4-14

SUMMARY OF POSITIVE DETECTIONS IN ESTUARINE WETLAND SEDIMENT SAMPLES
SMWU 9, AREA B (TANK 214)

PHASE I RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

NAPR
Sample ID Sediment 9SDUVF-18 9SDUVF-20 9SD53 9SDBKG01
Sampling Date Screening Values 3/17/2007 3/17/2007 3/17/2007 3/19/2007

Volatile Organics (μg/kg)
Acetone 5.81 11 UJ 5.4 UJ 160 UJ 10 J
Carbon disulfide 601 2 UJ 1.8 UJ 24 J 2.3 UJ
Chloromethane 212 1.4 UJ 1.3 UJ 1.8 UJ 1.6 UJ
Methyl Ethyl Ketone 754 7.8 UJ 7.2 UJ 23 J 9.2 UJ

Semi-Volatile Organics (μg/kg)
Aniline 27.0 41 U 37 U 460 UJ 52 UJ
Pyridine 22.8 59 U 53 U 660 UJ 74 UJ
Benzo[g,h,i]perylene 670 98 U 89 U 170 J 2.5 UJ
Chrysene 108 91 U 83 U 1100 J 2.3 UJ
Pyrene 153 120 U 110 U 1400 J 3 UJ

Petroleum Hydrocarbons (mg/kg)
Gasoline Range Organics NE 0.16 UJ 0.15 U 0.47 J 0.2 UJ
Diesel Range Organics NE 1.9 U 4.3 J 4200 J 36 J
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TABLE 4-14

SUMMARY OF POSITIVE DETECTIONS IN ESTUARINE WETLAND SEDIMENT SAMPLES
SMWU 9, AREA B (TANK 214)

PHASE I RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

NAPR
Sample ID Sediment 9SDUVF-18 9SDUVF-20 9SD53 9SDBKG01
Sampling Date Screening Values 3/17/2007 3/17/2007 3/17/2007 3/19/2007

Inorganics (mg/kg)
Arsenic 7.24 2 J 2.2 J 1.4 UJ 1.6 J
Barium 48.0 44 51 14 J 41 J
Beryllium NA 0.36 J 0.31 J 0.22 J 0.37 J
Chromium 52.3 25 23 20 J 28 J
Cobalt 10.0 6.7 J 8.6 J 6.5 J 8.7 J
Copper 18.7 83 J 87 J 77 J 140 J
Lead 30.2 18 13 19 J 10 J
Mercury 0.13 0.07 J 0.056 J 0.072 J 0.06 J
Nickel 15.9 8.9 8.4 8 J 10 J
Thallium NA 2.3 UJ 6.3 J 2.7 UJ 3 UJ
Vanadium 57.0 180 J 230 J 150 J 270 J
Zinc 124 60 J 66 J 49 J 74 J

Notes:
J- Estimnated value
U - Not detected
NA - Not applicable
NE - Not established
Bold - Exceeds NAPR Sediment Screening Values
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TABLE 4-15
SUMMARY STATISTICS AND RESULTS - SWMU 9 AND BACKGROUND ESTUARINE WETLAND SEDIMENT

SWMU 9 AREA B (TANK 214)
PHASE I RCRA FACILITY INVESTIGATION

NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Distributional Statistics

Quantile Test Slippage Test

SWMU 9 11/11 14J - 54 NA 33.364 4.808 42.077

Estuarine 
Background 21/21 4.6  - 30 NA 13.586 1.325 15.870

SWMU 9 11/11 0.2J - 0.37J NA 0.274 0.018 0.308

Estuarine 
Background 20/22 0.047J - 0.31 1.3U - 1.5U 0.216 0.038 0.285

SWMU 9 11/11 67J - 140J NA 86.364 6.881 98.836

Estuarine 
Background 22/22 11  - 140 NA 61.746 7.572 74.774

SWMU 9 11/11 10J - 320J NA 83.273 29.737 166.793

Estuarine 
Background 21/21 1.2  - 38 NA 8.729 1.971 12.628

SWMU 9 1/11 6.3J - 6.3J 2.1UJ - 3UJ 1.705 0.461 3.716

Estuarine 
Background 0/22 NA 0.14U - 3.8UJ 0.502 0.106 0.703

SWMU 9 11/11 110J - 270J NA 174.546 14.793 201.358

Estuarine 
Background 22/22 23  - 230 NA 110.773 13.238 133.553

Notes:

α = Significance level (for the distributional statistics, α represents the probability criteria [0.05] for rejecting the null hypothesis that data sets were sampled from the same population)
J = Estimated value
U = Not detected value
UJ = Not detected, estimated value
NA = Not applicable
95% UCL = 95% Upper Confidence Limit of the mean
SE = Standard error
SWMU = Solid Waste Management Unit

(1)  Units in mg/kg.
(2)  Mean based on 1/2 non-detected values.
(3)  95% UCLs were calculated using USEPA ProUCL Version 3.00.02 software.  For data sets with non-detected results, one-half the reporting limit was used in the derivation of 95% UCLs.
(4)  Normality verified by Shapiro-Wilks test.  For a given metal, the test for normality was performed if each data set (SWMU 9 and background) has less than fifteen percent non-detected results.
(5)  Homogeneity of variance verified by F test.  For a given metal, the test for homogeneity of variance was performed if both data sets (SWMU 9 and background) exhibit either a normal or lognormal distribution.  If the test for normality does
     not indicate that both data sets exhibit either a normal or lognormal distribution, or if the conditions identified in Note 4 above were not met (i.e.,  less than 15 percent non-detected results), the test for homogeneity of variance was not performed.
(6)  Quantile and slippage tests only determine whether or not a particular contaminant is likely present at equivalent or elevated concentrations relative to background.  Statistical tests evaluating the right-tail of the distribution were not performed if all results in the
     SWMU 9 and/or background data set were non-detect.
(7)  Test for homogeneity of varience was not performed because both data sets (SWMU 9 and background) do not exhibit either a normal or lognormal distribution.

Barium
Test was not               
performed (7)

Wilcoxon rank sum test (8); 
Elevated at α = 0.05           

(p > 0.0002)

Elevated at          
α = 0.05

Elevated at         
α = 0.05

Not normal (p > 0.0443) or lognormal       
(p > 0.0111) at α = 0.05

Beryllium Variances are not equal at    
α = 0.05 (p = 0.0007)

Satterthwait's t-test (9);         
Elevated at a = 0.05           

(p > 0.0045); Power = 0.8627

Thallium
Test was not               
performed (12)

Test was not                 
performed (13)

Test was not performed (11)

Test was not performed (11)

Test was not 
performed (13)

Test was not 
performed (13)

Elevated at          
α = 0.05

Not elevated at      
α = 0.05

Vanadium Variances are equal at       
α = 0.05 (p = 0.4462)

Two-sample t-test (10);          
Elevated at α = 0.05           

(p > 0.0029); Power = 0.8955

Elevated at          
α = 0.05

Test was not 
performed (13)

Variances are equal at       
α = 0.05 (p = 0.3607)

Two-sample t-test (10);          
Elevated at α = 0.05           

(p > 0.0001); Power = 0.9998

Elevated at          
α = 0.05

Elevated at         
α = 0.05

Not elevated at       
α = 0.05

Not elevated at      
α = 0.05

Test was not               
performed (7)

Wilcoxon rank sum test (8); 
Elevated at α = 0.05           

(p > 0.0187)
Copper

Lead

Chemical Population
95% UCL (3)

Descriptive Statistics (1)

Frequency of 
Detection Range of Detections Range of Non-

Detections Mean (2) SE
Test for Normality (4) Right Tail of the Distribution (6)Test for Homogeneity of 

Variance (5) Mean/Median of the 
Distribution

Lognormal at α = 0.05 (p < 0.0927)

Lognormal at α = 0.05 (p < 0.2994)

Lognormal at α = 0.05 (p < 0.5428)

Not normal (p > 0.0023) or lognormal (p > 
0.0104) at α = 0.05

Normal at α = 0.05 (p < 0.2973)

Normal at α = 0.05 (p < 0.2443)

Lognormal at α = 0.05 (p < 0.3022)

Lognormal at α = 0.05 (p < 0.7472)

Normal at α = 0.05 (p < 0.5627)
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TABLE 4-15
SUMMARY STATISTICS AND RESULTS - SWMU 9 AND BACKGROUND ESTUARINE WETLAND SEDIMENT

SWMU 9 AREA B (TANK 214)
PHASE I RCRA FACILITY INVESTIGATION

NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Notes (continued):

(8)  The Wilcoxon rank sum test (non-parametric test) was used because: (a) both data sets (SWMU 9and background) do not exhibit either a normal or lognormal distribution (parametric tests are used if both data sets exhibit either a normal or lognormal distribution); and (b) the
      number of non-detected results (if present) in the combined data set (SWMU 9 and background) does not exceed forty percent.
(9)  Satterthwait's t-test was used because: (a) there are less than fifteen percent non-detected results in the combined data set (SWMU 9 and background); (b) each data set has a normal or lognormal distribution; and (c) the SWMU 9 and background data set 
      variances are not equal.
(10)  Two sample t-test was used because: (a) there are less than 15 percent non-detected results in each data set (SWMU 9 and background); (b) both data sets have eitiher a normal or lognormal distribution; and (c) the SWMU 9 and background data set distributions
      have equal variances (i.e., variances are homogeneous).
(11)  Test for normality was not performed because the number of non-detected results in the SWMU 9 and/or background data set exceeds fifteen percent.
(12)  Test for homogeneity of variance was not performed because the test for normality could not be performed (SWMU 9 and/or background data set has greater than 15 percent non-detected results).
(13)  Statistical evaluations on the mean/median of the distributions (i.e., Gehan test or Wilcoxin rank sum test) could not be performed due to the large number of non-detected results in the combined data set (i.e., greater than 50 percent), and/or the presence of
      multiple reporting limits.  It is noted that the two-sample test of proportions (i.e., proportional statistics) could not be performed due to the absence of detected results in the background data set.
(14)  Statistical evaluations on the right tail of the distributions (i.e., quantile test and slippage test) could not be performed due to the absence of detected results in the background data set (see Note 6 above).

References

Naval Facilities Engineering Service Center (NFESC). 2004. Guidance for Environmental Background Analysis. Volume II: Sediment. NFESC User's Guide UG-2054-ENV. April 2003.
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TABLE 4-16

SUMMARY OF POSITIVE DETECTIONS IN GROUNDWATER SAMPLES
SMWU 9, AREA B (TANK 214)

PHASE I RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID USEPA Surface Water 9GW00 9GW01 9GW06 9GW09 9GW13 9GW13D
Sampling Date Region IX Federal Screening 3/16/2007 3/16/2007 3/16/2007 3/16/2007 3/16/2007 3/16/2007

Tap Water PRGs MCLs Values
Volatile Organics (μg/L)
Benzene 0.35 5 109 0.54 U 0.54 U 0.54 U 0.54 U 17 20
Carbon tetrachloride 0.17 5 1500 3.6 J 0.72 U 0.72 U 2.3 J 0.72 U 0.72
Chlorobenzene 106.06 100 105 0.75 U 3.2 0.75 U 1.5 J 0.75 U 0.75
Methacrylonitrile 1 NE 1,300(1) 0.62 U 0.62 U 0.62 U 0.62 U 130 130
1,1,2-Trichloroethane 0.2 5 340 1.3 U 14 1.3 U 1.3 U 1.3 U 1.3

Semi-Volatile Organics (μg/L)
1-Methylnaphthalene NE NA 19 NA 0.56 U 0.011 U 0.011 U 8.8 12
2-Methylnaphthalene NE NA 3 NA 0.38 U 0.0074 U 0.0075 U 13 16
1,4-Dioxane 6.1 NA 67000 NA 2.3 U 2.2 U 2.2 U 4.3 J 2.2
2,4-Dichlorophenol 109.5 NA 5 NA 2.1 J 0.97 U 0.96 U 0.94 U 0.94
2-Toluidine 0.35(2) NA NE NA 0.65 U 2 J 0.63 U 1.8 J 0.62
Bis(2-chloroethyl)ether 0.01 NA 910(1) NA 0.96 U 0.95 U 0.94 U 0.92 U 0.92
Dibenzofuran 12.2 NA 100 NA 0.8 U 0.8 U 0.79 U 0.77 U 0.77
Phenacetin NA NA NE NA 0.97 U 0.96 U 0.95 U 5.6 J 2.7
Fluorene 243.3 NA 10 NA 0.61 U 0.012 U 0.012 U 0.14 J 0.22
Naphthalene 6.2 NA 23.5 NA 0.48 U 0.0093 U 0.0095 U 16 13
Phenanthrene 182.5(3) NA 8.3 NA 0.43 U 0.0083 U 0.0085 U 0.21 J 0.32
Pyrene 182.5 NA 30 NA 0.44 U 0.0084 U 0.0086 U 0.032 J 0.0083

Petroleum Hydrocarbons (mg/L)
Gasoline Range Organics 50(6) NA NA 0.11 1.9 J 0.38 0.033 U 1.5 J 0.048
Diesel Range Organics 50(6) NA NA NA 11 0.15 U 1.4 1.8 J 0.99
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TABLE 4-16

SUMMARY OF POSITIVE DETECTIONS IN GROUNDWATER SAMPLES
SMWU 9, AREA B (TANK 214)

PHASE I RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID USEPA Surface Water 9GW00 9GW01 9GW06 9GW09 9GW13 9GW13D
Sampling Date Region IX Federal Screening 3/16/2007 3/16/2007 3/16/2007 3/16/2007 3/16/2007 3/16/2007

Tap Water PRGs MCLs Values
Inorganics (μg/L)
Arsenic 0.04 10 36 13 J 25 4.2 U 4.8 J 4.2 U 4.2
Barium 2,555 2000 50000 230 370 61 85 180 J 130
Beryllium 73 4 310 0.83 J 0.14 J 0.12 U 0.18 J 0.12 U 0.12
Cadmium 18.2 5 8.85 13 1 U 1 U 4.3 J 1 U 1
Chromium 54747(5) 100 50.4 56 2.3 U 0.83 U 1.2 U 0.83 U 0.83
Cobalt 730 NE 45 40 5.8 J 29 6.5 J 9.9 J 12
Copper 1,500 1300 3.73 510 3.2 J 5.7 J 2.5 J 1.7 U 1.7
Lead 0.0036(6) 15 8.52 27 2.2 U 2.2 U 2.2 U 2.2 U 2.2
Mercury 10.9 2.0 1.11 0.57 J 0.08 UJ 0.08 UJ 0.08 UJ 0.08 UJ 0.08
Nickel 730 NE 8.28 31 J 2 J 3.6 J 2.1 J 2.6 J 1.8
Silver 182.5 NE 0.23 1.2 J 1 U 1 U 1 U 1 U 1
Vanadium 36.5 NE 120(1) 630 J 61 J 13 56 J 22 R 93
Zinc 10,950 NE 85.62 160 14 U 9.5 U 9.3 U 11 U 4.7

Notes:
(1)NAPR The compound lacks a marine/estuarine screening value.
   The value shown is a freshwater screening value.
(2)Screening value for p-toluidine used as a surrogate.
(3)Screening value for pyrene used as a surrogate.
(4)PREQB Soil Screening Criteria 
(5)Screening value for chromium III used as a surrogate.
(6)Screening value for lead (tetraethyl) used as a surrogate.
J- Estimnated value
U - Not detected
NA - Not applicable
NE - Not established
Bold - Exceeds USEPA Region IX Tap Water PRGs
Dark Shading - Exceeds USEPA Federal MCL's
Underline - Exceeds Ecological SurfaceWater Screening Values
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TABLE 4-16

SUMMARY OF POSITIVE DETECTIONS IN GROUNDWATER SAMPLES
SMWU 9, AREA B (TANK 214)

PHASE I RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID USEPA Surface Water
Sampling Date Region IX Federal Screening

Tap Water PRGs MCLs Values
Volatile Organics (μg/L)
Benzene 0.35 5 109
Carbon tetrachloride 0.17 5 1500
Chlorobenzene 106.06 100 105
Methacrylonitrile 1 NE 1,300(1)

1,1,2-Trichloroethane 0.2 5 340

Semi-Volatile Organics (μg/L)
1-Methylnaphthalene NE NA 19
2-Methylnaphthalene NE NA 3
1,4-Dioxane 6.1 NA 67000
2,4-Dichlorophenol 109.5 NA 5
2-Toluidine 0.35(2) NA NE
Bis(2-chloroethyl)ether 0.01 NA 910(1)

Dibenzofuran 12.2 NA 100
Phenacetin NA NA NE
Fluorene 243.3 NA 10
Naphthalene 6.2 NA 23.5
Phenanthrene 182.5(3) NA 8.3
Pyrene 182.5 NA 30

Petroleum Hydrocarbons (mg/L)
Gasoline Range Organics 50(6) NA NA
Diesel Range Organics 50(6) NA NA

U
U

U

U
U
U
U
U
J
J

J
U

U
J
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TABLE 4-16

SUMMARY OF POSITIVE DETECTIONS IN GROUNDWATER SAMPLES
SMWU 9, AREA B (TANK 214)

PHASE I RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID USEPA Surface Water
Sampling Date Region IX Federal Screening

Tap Water PRGs MCLs Values
Inorganics (μg/L)
Arsenic 0.04 10 36
Barium 2,555 2000 50000
Beryllium 73 4 310
Cadmium 18.2 5 8.85
Chromium 54747(5) 100 50.4
Cobalt 730 NE 45
Copper 1,500 1300 3.73
Lead 0.0036(6) 15 8.52
Mercury 10.9 2.0 1.11
Nickel 730 NE 8.28
Silver 182.5 NE 0.23
Vanadium 36.5 NE 120(1)

Zinc 10,950 NE 85.62

Notes:
(1)NAPR The compound lacks a marine/estuarine screening value.
   The value shown is a freshwater screening value.
(2)Screening value for p-toluidine used as a surrogate.
(3)Screening value for pyrene used as a surrogate.
(4)PREQB Soil Screening Criteria 
(5)Screening value for chromium III used as a surrogate.
(6)Screening value for lead (tetraethyl) used as a surrogate.
J- Estimnated value
U - Not detected
NA - Not applicable
NE - Not established
Bold - Exceeds USEPA Region IX Tap Water PRGs
Dark Shading - Exceeds USEPA Federal MCL's
Underline - Exceeds Ecological SurfaceWater Screening Values

U
J

U
U
U

U
U

UJ
U
U
R
U
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TABLE 4-16

SUMMARY OF POSITIVE DETECTIONS IN GROUNDWATER SAMPLES
SMWU 9, AREA B (TANK 214)

PHASE I RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID USEPA Surface Water
Sampling Date Region IX Federal Screening

Tap Water PRGs MCLs Values
Volatile Organics (μg/L)
Benzene 0.35 5 109
Carbon tetrachloride 0.17 5 1500
Chlorobenzene 106.06 100 105
Methacrylonitrile 1 NE 1,300(1)

1,1,2-Trichloroethane 0.2 5 340

Semi-Volatile Organics (μg/L)
1-Methylnaphthalene NE NA 19
2-Methylnaphthalene NE NA 3
1,4-Dioxane 6.1 NA 67000
2,4-Dichlorophenol 109.5 NA 5
2-Toluidine 0.35(2) NA NE
Bis(2-chloroethyl)ether 0.01 NA 910(1)

Dibenzofuran 12.2 NA 100
Phenacetin NA NA NE
Fluorene 243.3 NA 10
Naphthalene 6.2 NA 23.5
Phenanthrene 182.5(3) NA 8.3
Pyrene 182.5 NA 30

Petroleum Hydrocarbons (mg/L)
Gasoline Range Organics 50(6) NA NA
Diesel Range Organics 50(6) NA NA

9GW16 9GW17 9GW25
3/16/2007 3/16/2007 3/17/2007

0.54 U 24 330 J
0.72 U 0.72 U 0.72 U
0.75 U 0.75 U 0.75 U
0.62 U 89 1.8 J
1.3 U 1.3 U 1.3 U

0.011 U 0.87 0.46
0.0072 U 1.4 0.84

2.2 U 2.2 U 2.2 U
0.94 U 0.96 U 0.96 U
0.62 U 0.63 U 0.63 U
0.92 U 0.94 U 1.1 J
0.77 U 0.79 U 7.9 J
0.93 U 2.6 J 3.1 J

0.012 U 0.059 J 0.1 J
0.0091 U 1.7 0.91
0.0082 U 0.029 J 0.0083 U
0.0083 U 0.0083 U 0.0083 U

0.097 5.9 6.3
1.2 0.7 4.3
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TABLE 4-16

SUMMARY OF POSITIVE DETECTIONS IN GROUNDWATER SAMPLES
SMWU 9, AREA B (TANK 214)

PHASE I RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID USEPA Surface Water
Sampling Date Region IX Federal Screening

Tap Water PRGs MCLs Values
Inorganics (μg/L)
Arsenic 0.04 10 36
Barium 2,555 2000 50000
Beryllium 73 4 310
Cadmium 18.2 5 8.85
Chromium 54747(5) 100 50.4
Cobalt 730 NE 45
Copper 1,500 1300 3.73
Lead 0.0036(6) 15 8.52
Mercury 10.9 2.0 1.11
Nickel 730 NE 8.28
Silver 182.5 NE 0.23
Vanadium 36.5 NE 120(1)

Zinc 10,950 NE 85.62

Notes:
(1)NAPR The compound lacks a marine/estuarine screening value.
   The value shown is a freshwater screening value.
(2)Screening value for p-toluidine used as a surrogate.
(3)Screening value for pyrene used as a surrogate.
(4)PREQB Soil Screening Criteria 
(5)Screening value for chromium III used as a surrogate.
(6)Screening value for lead (tetraethyl) used as a surrogate.
J- Estimnated value
U - Not detected
NA - Not applicable
NE - Not established
Bold - Exceeds USEPA Region IX Tap Water PRGs
Dark Shading - Exceeds USEPA Federal MCL's
Underline - Exceeds Ecological SurfaceWater Screening Values

9GW16 9GW17 9GW25
3/16/2007 3/16/2007 3/17/2007

4.2 U 4.2 U 4.2 U
70 99 19

0.24 J 0.12 U 0.12 U
4.3 J 1 U 1 U

0.83 U 0.83 U 1.6 J
10 11 9.6 J

3.4 J 1.7 U 6.5 J
2.2 U 2.8 J 9

0.08 UJ 0.08 UJ 0.08 UJ
2.3 J 3.1 J 3.1 J

1 U 1 U 1 U
55 J 36 18

9.6 U 7.9 U 8.7 U
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TABLE 4-17

SUMMARY OF EXPOSURE PARAMETERS FOR FUTURE RESIDENTIAL EXPOSURES TO 
VOCs AND SVOCs IN GROUNDWATER

SWMU 9, AREA B (TANK 214)
PHASE I RCRA FACILITY INVESTIGATION

NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Future Adult Future Young Child
Residents Residents

Parameter Units RME RME
Groundwater

2 1
USEPA, 1989 USEPA, 1989

350 350
USEPA, 1991 USEPA, 1993

24 6
USEPA, 1997 USEPA, 1997

0.58 1
USEPA, 2004 USEPA, 2004

18,000 6,600
USEPA, 2004 USEPA, 2004

1.27 0.69
USEPA, 1997 USEPA, 1997

1.00E-03 1.00E-03
USEPA, 1989 USEPA, 1989

8,760 2,190
USEPA, 1989 USEPA, 1989

Other Parameters
70 15

USEPA, 1997 USEPA, 1997
25,550 25,550

USEPA, 1989 USEPA, 1989

Notes:

RME - Reasonalble Maximum Exposure

USEPA, 2004:  Risk Assessment Guidance for Superfund Vol 1,  Human Health Evaluation Manual 
        (Part E, Supplemental Guidance for Dermal Risk Assessment).  EPA/540/R-99/005.
Prof Judge - Professional Judgment

Cowherd, et al., 1995:  Rapid Assessment of Exposure to Particulate Emissions from Surface Contamination.  OHEA.  EPA/600/8-85/002.
USEPA, 1989.    Risk Assessment Guidance for Superfund, Volume I - Human Health Evaluation Manual (Part A)  Interim Final
USEPA, 1991.    Risk Assessment Guidance for Superfund, Volume I - Human Health Evaluation Manual Supplemental Gudiance  "Standard Default Exposure Factors.
USEPA, 1997.    Exposure Factors Handbook.  Vol. 1:  General Factors  ORD.  EPA/600/P-95/002Fa.
USEPA, 2004.    Risk Assessment Guidance for Superfund Vol 1,  Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment).  EPA/540/R-99/005.

Body Weight  (BW)

Averaging Time (Cancer)  (AT-C)

Exposure Time  (ET)

Ingestion Rate of Groundwater  (IR-W)

Exposure Duration  (ED)

Exposure Frequency  (EF)

cm2

m3/hour

days

days

Surface Area Available for Contact  (SA)

Respiration Rate  (RR)

Averaging Time (Non-Cancer)  (AT-N)

kg

Conversion Factor  (CF) L/cm3

L/day

days/year

years

hours/day

K:\_CH2M Hill CLEAN III\CTO 147 (110045)\3.0 Deliverables\3.1 Deliverables\Reports\Draft\Tables\HHRA GW Tables 4-17_4-18_4-19.xls\Table 4-17 EP Page 1 of 1



TABLE 4-18
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR FUTURE RESIDENTIAL (ADULT) EXPOSURES TO 

VOCs AND SVOCs IN GROUNDWATER
REASONABLE MAXIMUM EXPOSURE

SWMU 9, AREA B (TANK 214)
PHASE I RCRA FACILITY INVESTIGATION

NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO
Scenario Timeframe:  Future
Receptor Population:  Residents
Receptor Age:  Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure 
 (Radiation) Routes Total Target Organ Routes Total

Groundwater Groundwater Tap
Benzene 1.7E-04  -- 2.6E-05  -- 2.0E-04 CVS 2.26  -- 0.35 2.61
Methacrylonitrile  --  --  --  --  -- NA 35.62  --  -- 35.62
1,1,2-Trichloroethane 7.5E-06  -- 7.0E-07  -- 8.2E-06 CVS 0.10  -- <0.01 0.10
2-Toluidine 4.5E-06  -- 1.7E-07  -- 4.7E-06 NA  --  --  --  --
Bis(2-chloroethyl)ether 1.1E-05  -- 3.2E-07  -- 1.2E-05 NA  --  --  --  --
Naphthalene  --  --  --  --  -- Whole Body 0.02  -- 0.01 0.04
  Chemical Total  1.9E-04  -- 2.7E-05  -- 2.2E-04 37.99  -- 0.37 38.36

  Exposure Point Total 2.2E-04 38.36
  Exposure Medium Total 2.2E-04 38.36

Air Water Vapors
from Showerhead Benzene  -- 1.1E-04  --  -- 1.10E-04 CVS  -- 1.38  -- 1.38

Methacrylonitrile  --  --  --  --  -- NA  -- 13.26  -- 13.26
1,1,2-Trichloroethane  -- 6.1E-06  --  -- 6.13E-06 NA  -- 0.08  -- 0.08
  Chemical Total   -- 1.2E-04  -- 0.0E+00 1.2E-04  -- 14.72  -- 14.72

  Exposure Point Total 1.2E-04 14.72
  Exposure Medium Total 1.2E-04 14.72

  Groundwater Total 3.37E-04 53.08

Adult Residents Total 3.37E-04 53.08

Notes: Total Risk Across Groundwater    3.4E-04 Total Hazard Index Across Groundwater    53.1
Target Organ Abbreviations: Total Risk Across All Media and All Exposure Routes  3.4E-04 Total Hazard Index Across All Media and All Exposure Routes  53.1
CVS = Cardiovascular System

Ingestion Pathway Intake: Carcinogenic Risk = Noncarcinogenic Risk =
CDI (mg/kg-day)  = C x IR-W x EF x ED x 1/BW x 1/AT ILCR = ∑CDI*CSF HQ = ∑CDI/RfD

Dermal Pathway Intake:
CDI (mg/kg-day) =
Inorganics = (C*CF*Kp*SA*EF*ED*ET)/(BW*AT)
Organics (ET <= t*) = (C*CF*(2*Kp*SQRT(6*tau*ET/pi))*SA*EF*ED)/(BW*AT)
Organics (ET > t*) = (C*CF*(Kp*(ET/(1+B)+2*tau*((1+3*B)/(1+B)))*SA*EF*ED)/(BW*AT)

Inhalation Pathway Intake:
CDI (mg/kg-day) = C x IR-W x EF x ED x 1/BW x 1/AT
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TABLE 4-19
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR FUTURE RESIDENTIAL (YOUNG CHILD) EXPOSURES TO 

VOCs AND SVOCs IN GROUNDWATER
REASONABLE MAXIMUM EXPOSURE

SWMU 9, AREA B (TANK 214)
PHASE I RCRA FACILITY INVESTIGATION

NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO
Scenario Timeframe:  Future
Receptor Population:  Residents
Receptor Age:  Young Child

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure 
 (Radiation) Routes Total Target Organ Routes Total

Groundwater Groundwater Tap
Benzene 9.9E-05  -- 1.5E-05  -- 1.1E-04 CVS 5.27  -- 0.80 6.08
Methacrylonitrile  --  --  --  --  -- NA 83.11  --  -- 83.11
1,1,2-Trichloroethane 4.4E-06  -- 4.0E-07  -- 4.8E-06 CVS 0.22  -- 0.02 0.24
2-Toluidine 2.6E-06  -- 9.3E-08  -- 2.7E-06 NA  --  --  --  --
Bis(2-chloroethyl)ether 6.6E-06  -- 1.8E-07  -- 6.8E-06 NA  --  --  --  --
Naphthalene  --  --  --  --  -- Whole Body 0.05  -- 0.03 0.08
  Chemical Total  1.1E-04  -- 1.6E-05  -- 1.3E-04 88.65  -- 0.86 89.51

  Exposure Point Total 1.3E-04 89.51
  Exposure Medium Total 1.3E-04 89.51

  Groundwater Total 1.29E-04 89.51

Young Child Residents Total 1.29E-04 89.51

Notes: Total Risk Across Groundwater    1.3E-04 Total Hazard Index Across Groundwater    89.5
Target Organ Abbreviations: Total Risk Across All Media and All Exposure Routes  1.3E-04 Total Hazard Index Across All Media and All Exposure Routes  89.5
CVS = Cardiovascular System

Ingestion Pathway Intake: Carcinogenic Risk = Noncarcinogenic Risk =
CDI (mg/kg-day)  = C x IR-W x EF x ED x 1/BW x 1/AT ILCR = ∑CDI*CSF HQ = ∑CDI/RfD

Dermal Pathway Intake:
CDI (mg/kg-day) =
Inorganics = (C*CF*Kp*SA*EF*ED*ET)/(BW*AT)
Organics (ET <= t*) = (C*CF*(2*Kp*SQRT(6*tau*ET/pi))*SA*EF*ED)/(BW*AT)
Organics (ET > t*) = (C*CF*(Kp*(ET/(1+B)+2*tau*((1+3*B)/(1+B)))*SA*EF*ED)/(BW*AT)
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TABLE 4-20
SUMMARY STATISTICS AND RESULTS - SWMU 9 AND BACKGROUND GROUNDWATER

SWMU 9 AREA B (TANK 214)
PHASE I RCRA FACILITY INVESTIGATION

NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Distributional Statistics

Quantile Test Slippage Test

SWMU 9 3/8 4.8J - 25 4.2U - 4.2U 6.663 2.940 19.480

Background 6/11 1.7J - 22.4J 1.8U - 2.6UJ 4.991 2.067 10.140

SWMU 9 3/8 4.3J - 13 1U - 1U 3.013 1.551 18.440

Background 6/13 5.4J - 53.1 0.3U - 2.9U 9.000 4.171 24.870

SWMU 9 2/8 1.6J - 56 0.83U - 2.3U 7.626 6.912 76.400

Background 9/12 1.2J - 182 1.7U - 8.5U 54.733 17.036 85.330

SWMU 9 6/8 2.5J - 510 1.7U - 1.7U 66.625 63.343 696.880

Background 11/12 8.5  - 352 0.5U - 0.5U 114.413 31.522 171.020

SWMU 9 3/8 2.8J - 27 2.2U - 2.2U 5.538 3.214 37.520

Background 7/11 2.5J - 32.5J 0.9UJ - 1.5U 7.491 3.159 17.500

SWMU 9 8/8 2J - 31J NA 6.225 3.545 21.680

Background 10/12 12.6J - 86.9 0.8U - 6.7U 40.321 8.162 54.980

SWMU 9 1/8 1.2J - 1.2J 1U - 1U 0.588 0.088 0.753

Background 2/13 ND 0.6U - 9UJ 3.759 2.215 7.178

SWMU 9 7/7 13  - 630J NA 124.143 84.613 295.560

Background 11/12 1.7J - 549 8.5U - 8.5U 160.854 48.868 341.440

SWMU 9 1/8 160  - 160 7.9U - 14U 24.375 19.378 217.180

Background 11/12 3.1J - 695 24.9U - 24.9U 173.629 56.559 363.750 Test was not performed (8)

Test was not performed (8)

Lognormal at α = 0.05 (p < 0.1630)

Lognormal at α = 0.05 (p < 0.1595)

Test was not performed (8)

Test was not performed (8)

Test was not performed (8)

Test was not performed (8)

Normal at α = 0.05 (p < 0.1485)

Test was not performed (8)

Test was not performed (8)

Test was not performed (8)

Not normal (p > 0.0001) or lognormal       
(P > 0.0022) α = 0.05

Test was not performed (8)

Test was not performed (8)

Test was not performed (8)

Test for Normality (4)

Test was not performed (8)

Test was not performed (8)

Right Tail of the Distribution (6)Test for Homogeneity of 
Variance (5) Mean/Median of the 

Distribution

NA

NA

Proportional 
Statistics (7)

NA

NA

Zp (-0.804) < Z1-α 

(1.645),
Not likely elevated 
above background

Zp (-0.389) < Z1-α 

(1.645),            
Not likely elevated 
above background

NA

Zp (0.051) < Z1-α 

(1.645),            
Not likely elevated 
above background

Test was not         
performed (11)

Not elevated at      
α = 0.05

Not elevated at      
α = 0.05

Test was not         
performed (11)

Not elevated at      
α = 0.05

Cadmium

NA

Test was not               
performed (9)

Test was not                 
performed (10)

Silver
Test was not               
performed (9)

Test was not                 
performed (10)

Test was not         
performed (11)

Test was not               
performed (9)

Arsenic

Test was not         
performed (11)

Not elevated at      
α = 0.05

Nickel
Test was not               
performed (9)

Gehan test (13);                
G(-2.685) < Z(1.645); 

Not elevated at α = 0.05

Test was not         
performed (11)

Not elevated at      
α = 0.05

Test was not         
performed (11)

Not elevated at      
α = 0.05

Vanadium

Zinc
Test was not               
performed (9)

Gehan test (13);                
G(-2.808) < Z(1.645); 

Not elevated at α = 0.05

Variances are equal at        
α = 0.05 (p < 0.4206)

Two-sample t-test (12);          
Not elevated at α = 0.05        

(p < 0.6425); Power = 0.0227

Gehan test (13);                
G(-0.896) < Z(1.645); 

Not elevated at α = 0.05

Test was not         
performed (11)

Not elevated at      
α = 0.05

Test was not         
performed (11)

Not elevated at      
α = 0.05

Test was not               
performed (9)

Test was not                 
performed (10)

Test was not         
performed (11)

Not elevated at      
α = 0.05

Test was not               
performed (9)

Wilcoxon rank sum test (15);     
Not elevated at α = 0.05        

(p = 0.9886)

Chromium

Copper

Lead

Chemical Population
Frequency of 

Detection 95% UCL (3)

Descriptive Statistics

SERange of Detections 
(1)

Range of Non-
Detections Mean (2)

Test was not               
performed (9)

Gehan test (13);                
G(-2.482) < Z(1.645), 

Not elevated at α = 0.05
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TABLE 4-20
SUMMARY STATISTICS AND RESULTS - SWMU 9 AND BACKGROUND GROUNDWATER

SWMU 9 AREA B (TANK 214)
PHASE I RCRA FACILITY INVESTIGATION

NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Notes:

J = Estimated value
U = Not detected value
UJ = Not detected, estimated value
NA = Not applicable
ND = Not detected
95% UCL = 95% Upper Confidence Limit of the mean
SE = Standard error
SWMU = Solid Waste Management Unit

(1)  Units in ug/L.; data expressed as total recoverable concentrations.
(2)  Mean based on 1/2 non-detected values.
(3)  95% UCLs were calculated using USEPA ProUCL Version 3.00.02 software.  For data sets with non-detected results, one-half the reporting limit  was used in the derivation of 95% UCLs.
(4)  Normality verified by Shapiro-Wilks test.  For a given metal, the test for normality was performed if each data set (SWMU 9 and background) has less than fifteen percent non-detected results.
(5)  Homogeneity of variance verified by F test.  For a given metal, the test for homogeneity of variance was performed if data sets (SWMU 9 and background) both exhibit either a normal or lognormal distribution.  If the test for normality does
     not indicate that both data sets exhibit a normal or lognormal distribution, or if the conditions identified in Note 4 above were not met (i.e.,  less than 15 percent non-detected resultsin each data set), the test for homogeneity of variance was not performed.
(6)  Quantile and slippage tests only determine whether or not a particular contaminant is likely present at equivalent or elevated concentrations relative to background.    The quantile test requires ten data poiints in each data set (NFESC, 2004).
     Because the SWMU 9 data set for each metal has only eight data points, this test was not performed.
(7)  Proportional statistics were performed if greater than 50 percent of the combined data set (SWMU 9 and background) were non-detects (i.e., censoring of data precluded distributional statistics).
(8)  Test for normality was not performed because the number of non-detected results in the SWMU 9 and/or background data set exceeds fifteen percent.
(9)  Test for homogeneity of variance was not performed because the test for normality could not be performed (greater than 15 percent non-detected results in the SWMU 9 and /or background data set).
(10)  Tests on the mean/median of the distribution were not performed because the combined data set (SWMU 9 and background) has greater than 50% non-detects.  
(11)  Quantile test was not performed because the SWMU 9 data set has less than ten data points (see Note 6 above).
(12)  Two sample t-test was used because: (a) there are less than fifteen percent non-detected results in each data set (SWMU 9 and background); (b) both data sets exhibit either a normal lognormal distribution; and (c) the SWMU 9 and
      background data set distributions have equal variances.
(13)  The Gehan test was used because: (a) the number of non-detected results in the combined data set (SWMU 9 and background) is greater than fifteen percent but does not exceed fifty percent; and (b) there is more than one reporting limit for the non-detected values.
      It is noted that Navy guidance (NFESC, 2004) recommends a minimum of ten data points for the Gehan test.  Although the SWMU 9 data set for this metal only has eight data points, this test was used to statistically evaluate the SWMU 9 and background data sets.
(14)  Satterthwait's t-test was used because: (a) there are less than fifteen percent non-detected results in the combined data set (SWMU 9 and background); (b) each data set has a normal or lognormal distribution; and (c) the SWMU 9 and background data set 
      variances are not equal.
(15)  The Wilcoxon rank sum test (non-parametric test) was used because: (a) both data sets (SWMU 9 and background) do not exhibit either a normal or lognormal distribution (parametric tests are used if both data sets exhibit either a normal or lognormal distribution); and (b) the
      number of non-detected results in the combined data set (SWMU 9 and background) does not exceed forty percent.

References

Naval Facilities Engineering Service Center (NFESC). 2004. Guidance for Environmental Background Analysis. Volume III: Groundwater. NFESC User's Guide UG-2059-ENV. April 2004.
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Figure 3-3
Systemic Differences Between Field-Based and Laboratory Analyses

Sample ID

SWMU 9 Area B (Tank 214) - RCRA Facility Investigation
Naval Activity Puerto Rico - Ceiba, Puerto Rico
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APPENDIX A 
TEST BORING AND WELL CONSTRUCTION RECORDS 



Baker TEST BORING  RECORD
Baker Environmental

PROJECT: SWMU 9 Tank 214 RFI, Naval Activity Puerto Rico
CTO NO.: CTO-147 BORING NO.: 9SB02
COORDINATES: EAST: 935681.480 NORTH: 807147.246
ELEVATION: SURFACE: 109.36 TOP OF PVC CASING: --

Rig: Geoprobe 6620 DT Depth to
Sample Casing Augers Core Date Progress Weather Water

Core Barrel (Ft.) (Ft.)
Size (ID) 1.5-in. -- -- -- 3/12/2007 0.0 - 6.0 P. sunny, breezy, 80s 2.0
Length 4-ft. -- -- --
Type Geoprobe -- -- --
Hammer Wt. -- -- -- --
Fall -- -- -- --
Remarks:

SAMPLE TYPE DEFINITIONS
S = Macro Core Sampler   S1 = Large Core Sampler EDRO = Extended Diesel-Range Organics

T = Shelby Tube  W = Wash PID = Photo Ionization Detector Measurement
R = Air Rotary     C = Core MSL = Mean Sea Level

D = Direct Push        P = Piston BG/PS = Background/Point Source
N = No Sample ppm = parts per million

Sample Sample PID Elevation
Depth (Ft.) Type & Rec. Sample EDRO (ppm) Visual Description (Ft. MSL)

No. (Ft.,%) Interval (ppm) ps/bg
0 - 0.5 3090 0 CLAY, trace silt; dark brown; moist  

1 0  
S-1 1.8 0  

2 60% 0 wet; petro odor  
 

3 3.0  
 

4  
S-2 0.0 No recovery - too soft  

5 0%  
 

6 6.0 6.0 103.36
BOH@6.0-feet  

7  
 

8  
 

9  
 

10  
 

DRILLING CO.: GeoEnviroTech BAKER REP.: Mark DeJohn
DRILLER: William Rodrigez BORING NO.: 9SB02     SHEET 1 OF 1



Baker TEST BORING  RECORD
Baker Environmental

PROJECT: SWMU 9 Tank 214 RFI, Naval Activity Puerto Rico
CTO NO.: CTO-147 BORING NO.: 9SB03
COORDINATES: EAST: 935682.785 NORTH: 807110.082
ELEVATION: SURFACE: 109.36 TOP OF PVC CASING: --

Rig: Geoprobe 6620 DT Depth to
Sample Casing Augers Core Date Progress Weather Water

Core Barrel (Ft.) (Ft.)
Size (ID) 1.5-in. -- -- -- 3/12/2007 0.0 - 9.0 P. sunny, breezy, 80s 3.0
Length 4-ft. -- -- --
Type Geoprobe -- -- --
Hammer Wt. -- -- -- --
Fall -- -- -- --
Remarks:

SAMPLE TYPE DEFINITIONS
S = Macro Core Sampler   S1 = Large Core Sampler EDRO = Extended Diesel-Range Organics

T = Shelby Tube  W = Wash PID = Photo Ionization Detector Measurement
R = Air Rotary     C = Core MSL = Mean Sea Level

D = Direct Push        P = Piston BG/PS = Background/Point Source
N = No Sample ppm = parts per million

Sample Sample PID Elevation
Depth (Ft.) Type & Rec. Sample EDRO (ppm) Visual Description (Ft. MSL)

No. (Ft.,%) Interval (ppm) ps/bg
0 - 0.5 ND 0 SILT, little rock frag & clay; brown; dry  

1 0 (FILL)  
S-1 2.4 0  

2 80% 1 - 3 -- 0 F/C SAND, trace silt; tan; damp  
0  

3 3.0 0 2.9 106.46
0 CLAY, trace silt; dark brown; wet  

4 0 (RESIDUUM)  
S-2 1.5 0  

5 50% 0  
0  

6 6.0 0  
0 damp  

7 0  
S-3 2.9 0  

8 97% 0  
0 WEATHERED BEDROCK; green; 8.2 101.16

9 9.0 0 damp (sandy & gravelly) 9.0 100.36
BOH@9.0-feet  

10  
 

DRILLING CO.: GeoEnviroTech BAKER REP.: Mark DeJohn
DRILLER: William Rodrigez BORING NO.: 9SB03     SHEET 1 OF 1



Baker TEST BORING  RECORD
Baker Environmental

PROJECT: SWMU 9 Tank 214 RFI, Naval Activity Puerto Rico
CTO NO.: CTO-147 BORING NO.: 9SB04
COORDINATES: EAST: 935648.319 NORTH: 807103.632
ELEVATION: SURFACE: 109.36 TOP OF PVC CASING: --

Rig: Geoprobe 6620 DT Depth to
Sample Casing Augers Core Date Progress Weather Water

Core Barrel (Ft.) (Ft.)
Size (ID) 1.5-in. -- -- -- 3/12/2007 0.0 - 9.0 P. sunny, breezy, 80s 6.0
Length 4-ft. -- -- --
Type Geoprobe -- -- --
Hammer Wt. -- -- -- --
Fall -- -- -- --
Remarks:

SAMPLE TYPE DEFINITIONS
S = Macro Core Sampler   S1 = Large Core Sampler EDRO = Extended Diesel-Range Organics

T = Shelby Tube  W = Wash PID = Photo Ionization Detector Measurement
R = Air Rotary     C = Core MSL = Mean Sea Level

D = Direct Push        P = Piston BG/PS = Background/Point Source
N = No Sample ppm = parts per million

Sample Sample PID Elevation
Depth (Ft.) Type & Rec. Sample EDRO (ppm) Visual Description (Ft. MSL)

No. (Ft.,%) Interval (ppm) ps/bg
0 - 0.5 ND 0 CLAY, some silt & rock frag; brown; damp  

1 0 (MARINE)  
S-1 2.8 0  

2 93% 0 1.8 107.56
17.7 CLAY, trace silt; dark brown; moist  

3 3.0 0 (RESIDUUM)  
3 - 5 ND 660  

4 0  
S-2 2.7 0  

5 90% 0  
14.7  

6 6.0 0 wet  
0  

7 0  
S-3 2.0 0  

8 67% 0  
8.5 100.86

9 9.0 WEATHERED BEDROCK; gry & white 9.0 100.36
BOH@9.0-feet  

10  
 

DRILLING CO.: GeoEnviroTech BAKER REP.: Mark DeJohn
DRILLER: William Rodrigez BORING NO.: 9SB04     SHEET 1 OF 1



Baker TEST BORING  RECORD
Baker Environmental

PROJECT: SWMU 9 Tank 214 RFI, Naval Activity Puerto Rico
CTO NO.: CTO-147 BORING NO.: 9SB05
COORDINATES: EAST: 935707.989 NORTH: 807174.774
ELEVATION: SURFACE: 109.36 TOP OF PVC CASING: --

Rig: Geoprobe 6620 DT Depth to
Sample Casing Augers Core Date Progress Weather Water

Core Barrel (Ft.) (Ft.)
Size (ID) 1.5-in. -- -- -- 3/13/2007 0.0 - 2.0 P. sunny, breezy, 80s 1.0
Length 4-ft. -- -- --
Type Geoprobe -- -- --
Hammer Wt. -- -- -- --
Fall -- -- -- --
Remarks:

SAMPLE TYPE DEFINITIONS
S = Macro Core Sampler   H = Hand Auger EDRO = Extended Diesel-Range Organics

T = Shelby Tube  W = Wash PID = Photo Ionization Detector Measurement
R = Air Rotary     C = Core MSL = Mean Sea Level

D = Direct Push        P = Piston BG/PS = Background/Point Source
N = No Sample ppm = parts per million

Sample Sample PID Elevation
Depth (Ft.) Type & Rec. Sample EDRO (ppm) Visual Description (Ft. MSL)

No. (Ft.,%) Interval (ppm) ps/bg
H-1 1.0 0 - 0.5 3593 0 CLAY, trace wood; dark gray; moist  

1 1.0 100% 0  
H-2 1.0 121 wet; petro odor; sheen on water  

2 2.0 100% 0 2.0 107.36
BOH@2.0-feet  

3  
 

4  
 

5  
 

6  
 

7  
 

8  
 

9  
 

10  
 

DRILLING CO.: GeoEnviroTech BAKER REP.: Mark DeJohn
DRILLER: William Rodrigez BORING NO.: 9SB05     SHEET 1 OF 1



Baker TEST BORING  RECORD
Baker Environmental

PROJECT: SWMU 9 Tank 214 RFI, Naval Activity Puerto Rico
CTO NO.: CTO-147 BORING NO.: 9SB07
COORDINATES: EAST: 935633.498 NORTH: 807086.008
ELEVATION: SURFACE: 109.36 TOP OF PVC CASING: --

Rig: Geoprobe 6620 DT Depth to
Sample Casing Augers Core Date Progress Weather Water

Core Barrel (Ft.) (Ft.)
Size (ID) 1.5-in. -- -- -- 3/13/2007 0.0 - 9.0 M. sunny, breezy, 80s 2.0
Length 4-ft. -- -- --
Type Geoprobe -- -- --
Hammer Wt. -- -- -- --
Fall -- -- -- --
Remarks:

SAMPLE TYPE DEFINITIONS
S = Macro Core Sampler   S1 = Large Core Sampler EDRO = Extended Diesel-Range Organics

T = Shelby Tube  W = Wash PID = Photo Ionization Detector Measurement
R = Air Rotary     C = Core MSL = Mean Sea Level

D = Direct Push        P = Piston BG/PS = Background/Point Source
N = No Sample ppm = parts per million

Sample Sample PID Elevation
Depth (Ft.) Type & Rec. Sample EDRO (ppm) Visual Description (Ft. MSL)

No. (Ft.,%) Interval (ppm) ps/bg
0 - 0.5 11 0 CLAY, trace f sand; brown; moist  

1 0 (RESIDUUM)  
S-1 1.8 0  

2 60% 0 wet  
2 - 3 ND  

3 3.0 trace wood; dark gray; wet  
0  

4 0  
S-2 1.8 0  

5 60% 0  
 

6 6.0 thin damp peat zone  
0  

7 0  
S-3 2.1 0  

8 70% 0  
8.5 100.86

9 9.0 WEATHERED BEDROCK; damp 9.0 100.36
BOH@9.0-feet  

10  
 

DRILLING CO.: GeoEnviroTech BAKER REP.: Mark DeJohn
DRILLER: William Rodrigez BORING NO.: 9SB07     SHEET 1 OF 1



Baker TEST BORING  RECORD
Baker Environmental

PROJECT: SWMU 9 Tank 214 RFI, Naval Activity Puerto Rico
CTO NO.: CTO-147 BORING NO.: 9SB08
COORDINATES: EAST: 935627.741 NORTH: 807118.633
ELEVATION: SURFACE: 109.36 TOP OF PVC CASING: --

Rig: Geoprobe 6620 DT Depth to
Sample Casing Augers Core Date Progress Weather Water

Core Barrel (Ft.) (Ft.)
Size (ID) 1.5-in. -- -- -- 3/13/2007 0.0 - 9.0 M. sunny, breezy, 80s 2.0
Length 4-ft. -- -- --
Type Geoprobe -- -- --
Hammer Wt. -- -- -- --
Fall -- -- -- --
Remarks:

SAMPLE TYPE DEFINITIONS
S = Macro Core Sampler   S1 = Large Core Sampler EDRO = Extended Diesel-Range Organics

T = Shelby Tube  W = Wash PID = Photo Ionization Detector Measurement
R = Air Rotary     C = Core MSL = Mean Sea Level

D = Direct Push        P = Piston BG/PS = Background/Point Source
N = No Sample ppm = parts per million

Sample Sample PID Elevation
Depth (Ft.) Type & Rec. Sample EDRO (ppm) Visual Description (Ft. MSL)

No. (Ft.,%) Interval (ppm) ps/bg
0 - 0.5 77 0 CLAY, trace silt; dark brown; moist  

1 0 (MARINE)  
S-1 1.3 79.8  

2 43% 0 wet  
2 - 3 98  

3 3.0  
0  

4 0  
S-2 1.8  

5 60%  
 

6 6.0 thin damp peat zone  
0  

7 0  
S-3 2.3 0  

8 77% 0  
 

9 9.0 9.0 100.36
BOH@9.0-feet  

10  
 

DRILLING CO.: GeoEnviroTech BAKER REP.: Mark DeJohn
DRILLER: William Rodrigez BORING NO.: 9SB08     SHEET 1 OF 1



Baker TEST BORING  RECORD
Baker Environmental

PROJECT: SWMU 9 Tank 214 RFI, Naval Activity Puerto Rico
CTO NO.: CTO-147 BORING NO.: 9SB10
COORDINATES: EAST: 935710.480 NORTH: 807121.427
ELEVATION: SURFACE: 109.36 TOP OF PVC CASING: --

Rig: Geoprobe 6620 DT Depth to
Sample Casing Augers Core Date Progress Weather Water

Core Barrel (Ft.) (Ft.)
Size (ID) 1.5-in. -- -- -- 3/13/2007 0.0 - 9.0 M. sunny, breezy, 80s 4.0
Length 4-ft. -- -- --
Type Geoprobe -- -- --
Hammer Wt. -- -- -- --
Fall -- -- -- --
Remarks:

SAMPLE TYPE DEFINITIONS
S = Macro Core Sampler   S1 = Large Core Sampler EDRO = Extended Diesel-Range Organics

T = Shelby Tube  W = Wash PID = Photo Ionization Detector Measurement
R = Air Rotary     C = Core MSL = Mean Sea Level

D = Direct Push        P = Piston BG/PS = Background/Point Source
N = No Sample ppm = parts per million

Sample Sample PID Elevation
Depth (Ft.) Type & Rec. Sample EDRO (ppm) Visual Description (Ft. MSL)

No. (Ft.,%) Interval (ppm) ps/bg
0 - 0.5 1504 0 SILT, some f sand, trace rock frag & clay;  

1 0 brown; damp (FILL)  
S-1 2.6 47.7  

2 87% 0  
89.9 2.4 106.96

3 3.0 0 CLAY, trace silt; dark gray; moist  
3 - 4 58 0  

4 0 wet  
S-2 0.8  

5 27%  
 

6 6.0 trace rock fragments  
0  

7 0  
S-3 0.8  

8 27%  
 

9 9.0 9.0 100.36
BOH@9.0-feet  

10  
 

DRILLING CO.: GeoEnviroTech BAKER REP.: Mark DeJohn
DRILLER: William Rodrigez BORING NO.: 9SB10     SHEET 1 OF 1



Baker TEST BORING  RECORD
Baker Environmental

PROJECT: SWMU 9 Tank 214 RFI, Naval Activity Puerto Rico
CTO NO.: CTO-147 BORING NO.: 9SB11
COORDINATES: EAST: 935732.913 NORTH: 807131.562
ELEVATION: SURFACE: 109.36 TOP OF PVC CASING: --

Rig: Geoprobe 6620 DT Depth to
Sample Casing Augers Core Date Progress Weather Water

Core Barrel (Ft.) (Ft.)
Size (ID) 1.5-in. -- -- -- 3/13/2007 0.0 - 9.0 M. sunny, breezy, 80s 4.0
Length 4-ft. -- -- --
Type Geoprobe -- -- --
Hammer Wt. -- -- -- --
Fall -- -- -- --
Remarks:

SAMPLE TYPE DEFINITIONS
S = Macro Core Sampler   S1 = Large Core Sampler EDRO = Extended Diesel-Range Organics

T = Shelby Tube  W = Wash PID = Photo Ionization Detector Measurement
R = Air Rotary     C = Core MSL = Mean Sea Level

D = Direct Push        P = Piston BG/PS = Background/Point Source
N = No Sample ppm = parts per million

Sample Sample PID Elevation
Depth (Ft.) Type & Rec. Sample EDRO (ppm) Visual Description (Ft. MSL)

No. (Ft.,%) Interval (ppm) ps/bg
0 - 0.5 1831 0 SILT, some f sand, trace rock frag & clay;  

1 0 brown; damp  
S-1 2.4 0  

2 80% 0  
2.5 106.86

3 3.0 CLAY, trace rock frag; dark brown; moist  
3 - 4 10 0  

4 0  
S-2 1.4 0 wet  

5 47% 0  
 

6 6.0  
0  

7 0 7.0 102.36
S-3 2.8 0 WEATHERED BEDROCK; green; dry  

8 93% 0  
0 gray  

9 9.0 0 9.0 100.36
BOH@9.0-feet  

10  
 

DRILLING CO.: GeoEnviroTech BAKER REP.: Mark DeJohn
DRILLER: William Rodrigez BORING NO.: 9SB11     SHEET 1 OF 1



Baker TEST BORING  RECORD
Baker Environmental

PROJECT: SWMU 9 Tank 214 RFI, Naval Activity Puerto Rico
CTO NO.: CTO-147 BORING NO.: 9SB12
COORDINATES: EAST: 935720.186 NORTH: 807103.885
ELEVATION: SURFACE: 109.36 TOP OF PVC CASING: --

Rig: Geoprobe 6620 DT Depth to
Sample Casing Augers Core Date Progress Weather Water

Core Barrel (Ft.) (Ft.)
Size (ID) 1.5-in. -- -- -- 3/13/2007 0.0 - 9.0 M. sunny, breezy, 80s 4.0
Length 4-ft. -- -- --
Type Geoprobe -- -- --
Hammer Wt. -- -- -- --
Fall -- -- -- --
Remarks:

SAMPLE TYPE DEFINITIONS
S = Macro Core Sampler   S1 = Large Core Sampler EDRO = Extended Diesel-Range Organics

T = Shelby Tube  W = Wash PID = Photo Ionization Detector Measurement
R = Air Rotary     C = Core MSL = Mean Sea Level

D = Direct Push        P = Piston BG/PS = Background/Point Source
N = No Sample ppm = parts per million

Sample Sample PID Elevation
Depth (Ft.) Type & Rec. Sample EDRO (ppm) Visual Description (Ft. MSL)

No. (Ft.,%) Interval (ppm) ps/bg
0 - 0.5 15 0 SILT, some f/m sand, trace rock frag & clay;  

1 0 brown; damp  
S-1 2.4 0  

2 80% 0 2.0 107.36
0 CLAY, trace rock frag; brown & gray; moist  

3 3.0 0  
3 - 4 28 0  

4 0  
S-2 2.0 0 wet (slightly)  

5 67% 0  
 

6 6.0  
0  

7 0  
S-3 2.9 0 7.6 101.76

8 97% 0  
0 WEATHERED BEDROCK; blue & white;  

9 9.0 0 damp 9.0 100.36
BOH@9.0-feet  

10  
 

DRILLING CO.: GeoEnviroTech BAKER REP.: Mark DeJohn
DRILLER: William Rodrigez BORING NO.: 9SB12     SHEET 1 OF 1



Baker TEST BORING  RECORD
Baker Environmental

PROJECT: SWMU 9 Tank 214 RFI, Naval Activity Puerto Rico
CTO NO.: CTO-147 BORING NO.: 9SB14
COORDINATES: EAST: 935770.203 NORTH: 807151.874
ELEVATION: SURFACE: 109.36 TOP OF PVC CASING: --

Rig: Geoprobe 6620 DT Depth to
Sample Casing Augers Core Date Progress Weather Water

Core Barrel (Ft.) (Ft.)
Size (ID) 1.5-in. -- -- -- 3/14/2007 0.0 - 9.0 P. sunny, breezy, 80s 6.0
Length 4-ft. -- -- --
Type Geoprobe -- -- --
Hammer Wt. -- -- -- --
Fall -- -- -- --
Remarks:

SAMPLE TYPE DEFINITIONS
S = Macro Core Sampler   S1 = Large Core Sampler EDRO = Extended Diesel-Range Organics

T = Shelby Tube  W = Wash PID = Photo Ionization Detector Measurement
R = Air Rotary     C = Core MSL = Mean Sea Level

D = Direct Push        P = Piston BG/PS = Background/Point Source
N = No Sample ppm = parts per million

Sample Sample PID Elevation
Depth (Ft.) Type & Rec. Sample EDRO (ppm) Visual Description (Ft. MSL)

No. (Ft.,%) Interval (ppm) ps/bg
0 - 0.5 ND 0 F/C SAND, little rock frag, trace silt; brown;  

1 0 damp (FILL)  
S-1 0.5  

2 17%  
 

3 3.0  
3 - 4 0 3.5 105.86

4 0 CLAY, trace rock frag; brown; damp  
S-2 1.6 40  

5 53% 0  
95  

6 6.0 6.0 103.36
383 WEATHERED BEDROCK (sapprolitic);  

7 0 green & white; damp; petro odor 6-8 ft  
S-3 3.0 7 - 8 12 1300  

8 100% 0 wet fracture at 7.9 ft  
231  

9 9.0 0  
9 - 10 ND 0 damp; no odor  

10 S-4 3.0 0  
100% 0 Match to Sheet 2  

DRILLING CO.: GeoEnviroTech BAKER REP.: Mark DeJohn
DRILLER: William Rodrigez BORING NO.: 9SB14     SHEET 1 OF 2



Baker TEST BORING  RECORD
Baker Environmental

PROJECT: SWMU 9 Tank 214 RFI, Naval Activity Puerto Rico
CTO NO.: CTO-147 BORING NO.: 9SB14

SAMPLE TYPE DEFINITIONS
S = Sample Core   A = Auger EDRO = Extended Diesel-Range Organics
T = Shelby Tube  W = Wash PID = Photo Ionization Detector Measurement
R = Air Rotary     C = Core MSL = Mean Sea Level

D = Direct Push  P = Piston  N = No Sample ps/bg = point source/background
Sample Sample PID Elevation

Depth (Ft.) Type & Rec. Sample EDRO (ppm) Visual Description (Ft. MSL)
No. (Ft.,%) Interval (ppm) ps/bg

11 0 Continued from Sheet 1  
0  

12 12.0 0 12.0 97.36
BOH@12.0-feet  

13  
 

14  
 

15  
 

16  
 

17  
 

18  
 

19  
 

20  
 

21  
 

22  
 

23  
 

24  
 

25  
 

26  
 

27  
 

28  
 

29  
 

30   
 

DRILLING CO.: GeoEnviroTech BAKER REP.: Mark DeJohn
DRILLER: William Rodrigez BORING NO.: 9SB14     SHEET 2 OF 2



Baker TEST BORING  RECORD
Baker Environmental

PROJECT: SWMU 9 Tank 214 RFI, Naval Activity Puerto Rico
CTO NO.: CTO-147 BORING NO.: 9SB15
COORDINATES: EAST: 935725.510 NORTH: 807090.269
ELEVATION: SURFACE: 109.36 TOP OF PVC CASING: --

Rig: Geoprobe 6620 DT Depth to
Sample Casing Augers Core Date Progress Weather Water

Core Barrel (Ft.) (Ft.)
Size (ID) 1.5-in. -- -- -- 3/14/2007 0.0 - 12.0 P. sunny, breezy, 80s 7.9
Length 4-ft. -- -- --
Type Geoprobe -- -- --
Hammer Wt. -- -- -- --
Fall -- -- -- --
Remarks:

SAMPLE TYPE DEFINITIONS
S = Macro Core Sampler   S1 = Large Core Sampler EDRO = Extended Diesel-Range Organics

T = Shelby Tube  W = Wash PID = Photo Ionization Detector Measurement
R = Air Rotary     C = Core MSL = Mean Sea Level

D = Direct Push        P = Piston BG/PS = Background/Point Source
N = No Sample ppm = parts per million

Sample Sample PID Elevation
Depth (Ft.) Type & Rec. Sample EDRO (ppm) Visual Description (Ft. MSL)

No. (Ft.,%) Interval (ppm) ps/bg
0 - 0.5 ND 0 F/C SAND, little rock frag, trace silt; brown;  

1 0 damp (FILL)  
S-1 0.5  

2 17%  
 

3 3.0  
3 - 4 95 0 3.5 105.86

4 0 CLAY, trace rock frag; brown; damp  
S-2 1.6 40  

5 53% 0  
 

6 6.0 6.0 103.36
383 WEATHERED BEDROCK (sapprolitic);  

7 0 green & white; damp; petro odor 6-8 ft  
S-3 3.0 7 - 8 12 1300  

8 100% 0 wet fracture at 7.9 ft  
231  

9 9.0 0  
9 - 10 ND 0 damp; no odor  

10 S-4 3.0 0  
100% 0 Match to Sheet 2  

DRILLING CO.: GeoEnviroTech BAKER REP.: Mark DeJohn
DRILLER: William Rodrigez BORING NO.: 9SB15     SHEET 1 OF 2



Baker TEST BORING  RECORD
Baker Environmental

PROJECT: SWMU 9 Tank 214 RFI, Naval Activity Puerto Rico
CTO NO.: CTO-147 BORING NO.: 9SB15

SAMPLE TYPE DEFINITIONS
S = Sample Core   A = Auger EDRO = Extended Diesel-Range Organics
T = Shelby Tube  W = Wash PID = Photo Ionization Detector Measurement
R = Air Rotary     C = Core MSL = Mean Sea Level

D = Direct Push  P = Piston  N = No Sample ps/bg = point source/background
Sample Sample PID Elevation

Depth (Ft.) Type & Rec. Sample EDRO (ppm) Visual Description (Ft. MSL)
No. (Ft.,%) Interval (ppm) ps/bg

11 0 Continued from Sheet 1  
0  

12 12.0 0 12.0 97.36
BOH@12.0-feet  

13  
 

14  
 

15  
 

16  
 

17  
 

18  
 

19  
 

20  
 

21  
 

22  
 

23  
 

24  
 

25  
 

26  
 

27  
 

28  
 

29  
 

30   
 

DRILLING CO.: GeoEnviroTech BAKER REP.: Mark DeJohn
DRILLER: William Rodrigez BORING NO.: 9SB15     SHEET 2 OF 2



Baker TEST BORING  RECORD
Baker Environmental

PROJECT: SWMU 9 Tank 214 RFI, Naval Activity Puerto Rico
CTO NO.: CTO-147 BORING NO.: 9SB18
COORDINATES: EAST: 935772.871 NORTH: 807086.962
ELEVATION: SURFACE: 109.36 TOP OF PVC CASING: --

Rig: Geoprobe 6620 DT Depth to
Sample Casing Augers Core Date Progress Weather Water

Core Barrel (Ft.) (Ft.)
Size (ID) 1.5-in. -- -- -- 3/14/2007 0.0 - 12.0 P. sunny, breezy, 80s --
Length 4-ft. -- -- --
Type Geoprobe -- -- --
Hammer Wt. -- -- -- --
Fall -- -- -- --
Remarks:

SAMPLE TYPE DEFINITIONS
S = Macro Core Sampler   S1 = Large Core Sampler EDRO = Extended Diesel-Range Organics

T = Shelby Tube  W = Wash PID = Photo Ionization Detector Measurement
R = Air Rotary     C = Core MSL = Mean Sea Level

D = Direct Push        P = Piston BG/PS = Background/Point Source
N = No Sample ppm = parts per million

Sample Sample PID Elevation
Depth (Ft.) Type & Rec. Sample EDRO (ppm) Visual Description (Ft. MSL)

No. (Ft.,%) Interval (ppm) ps/bg
0 - 0.5 -- 0 ROCK FRAG and SILT layers; brown; dry  

1 0 (FILL)  
S-1 1.9 0  

2 63% 0  
 

3 3.0  
0 3.4 105.96

4 0 WEATHERED BEDROCK; brown; damp  
S-2 3.0 0  

5 100% 0  
5 - 6 ND 61.8  

6 6.0 0 damp; green staining; petro odor  
574  

7 0  
S-3 3.0 7 - 8 16 1123  

8 100% 0  
2231  

9 9.0 0  
1044 staining and odor continue  

10 S-4 3.0 0  
100% 1973 Match to Sheet 2  

DRILLING CO.: GeoEnviroTech BAKER REP.: Mark DeJohn
DRILLER: William Rodrigez BORING NO.: 9SB18     SHEET 1 OF 2



Baker TEST BORING  RECORD
Baker Environmental

PROJECT: SWMU 9 Tank 214 RFI, Naval Activity Puerto Rico
CTO NO.: CTO-147 BORING NO.: 9SB18

SAMPLE TYPE DEFINITIONS
S = Sample Core   A = Auger EDRO = Extended Diesel-Range Organics
T = Shelby Tube  W = Wash PID = Photo Ionization Detector Measurement
R = Air Rotary     C = Core MSL = Mean Sea Level

D = Direct Push  P = Piston  N = No Sample ps/bg = point source/background
Sample Sample PID Elevation

Depth (Ft.) Type & Rec. Sample EDRO (ppm) Visual Description (Ft. MSL)
No. (Ft.,%) Interval (ppm) ps/bg

11 0 Continued from Sheet 1  
2071  

12 12.0 0 12.0 97.36
BOH@12.0-feet  

13  
 

14  
 

15  
 

16  
 

17  
 

18  
 

19  
 

20  
 

21  
 

22  
 

23  
 

24  
 

25  
 

26  
 

27  
 

28  
 

29  
 

30   
 

DRILLING CO.: GeoEnviroTech BAKER REP.: Mark DeJohn
DRILLER: William Rodrigez BORING NO.: 9SB18     SHEET 2 OF 2



Baker TEST BORING  RECORD
Baker Environmental

PROJECT: SWMU 9 Tank 214 RFI, Naval Activity Puerto Rico
CTO NO.: CTO-147 BORING NO.: 9SB19
COORDINATES: EAST: 935742.216 NORTH: 807069.962
ELEVATION: SURFACE: 109.36 TOP OF PVC CASING: --

Rig: Geoprobe 6620 DT Depth to
Sample Casing Augers Core Date Progress Weather Water

Core Barrel (Ft.) (Ft.)
Size (ID) 1.5-in. -- -- -- 3/14/2007 0.0 - 12.5 P. sunny, breezy, 80s --
Length 4-ft. -- -- --
Type Geoprobe -- -- --
Hammer Wt. -- -- -- --
Fall -- -- -- --
Remarks:

SAMPLE TYPE DEFINITIONS
S = Macro Core Sampler   S1 = Large Core Sampler EDRO = Extended Diesel-Range Organics

T = Shelby Tube  W = Wash PID = Photo Ionization Detector Measurement
R = Air Rotary     C = Core MSL = Mean Sea Level

D = Direct Push        P = Piston BG/PS = Background/Point Source
N = No Sample ppm = parts per million

Sample Sample PID Elevation
Depth (Ft.) Type & Rec. Sample EDRO (ppm) Visual Description (Ft. MSL)

No. (Ft.,%) Interval (ppm) ps/bg
0 - 0.5 0 SILT, some rock frag; brown; dry  

1 0 (RESIDUUM)  
0  

2 S-1 3.7 0 2.1 107.26
93% 0  

3 0 WEATHERED BEDROCK; brown; damp  
3 - 4 232 0  

4 4.0 0  
0  

5 0  
S-2 3.0 387  

6 100% 0 some green staining; petro odor  
1629  

7 7.0 0  
1485  

8 0  
S-3 3.0 8 - 9 144 1996  

9 100% 0 rock fragments; gray; dry  
1684  

10 10.0 0  
386 Match to Sheet 2  

DRILLING CO.: GeoEnviroTech BAKER REP.: Mark DeJohn
DRILLER: William Rodrigez BORING NO.: 9SB19     SHEET 1 OF 2



Baker TEST BORING  RECORD
Baker Environmental

PROJECT: SWMU 9 Tank 214 RFI, Naval Activity Puerto Rico
CTO NO.: CTO-147 BORING NO.: 9SB19

SAMPLE TYPE DEFINITIONS
S = Sample Core   A = Auger EDRO = Extended Diesel-Range Organics
T = Shelby Tube  W = Wash PID = Photo Ionization Detector Measurement
R = Air Rotary     C = Core MSL = Mean Sea Level

D = Direct Push  P = Piston  N = No Sample ps/bg = point source/background
Sample Sample PID Elevation

Depth (Ft.) Type & Rec. Sample EDRO (ppm) Visual Description (Ft. MSL)
No. (Ft.,%) Interval (ppm) ps/bg

11 0 Continued from Sheet 1  
S-4 2.0 1249 rock frag, some f/c sand; gray w/green staining;  

12 67% 0 damp  
12.5 DPT Refusal 12.5 96.86

13 BOH@12.5-feet  
 

14  
 

15  
 

16  
 

17  
 

18  
 

19  
 

20  
 

21  
 

22  
 

23  
 

24  
 

25  
 

26  
 

27  
 

28  
 

29  
 

30   
 

DRILLING CO.: GeoEnviroTech BAKER REP.: Mark DeJohn
DRILLER: William Rodrigez BORING NO.: 9SB19     SHEET 2 OF 2



Baker TEST BORING  RECORD
Baker Environmental

PROJECT: SWMU 9 Tank 214 RFI, Naval Activity Puerto Rico
CTO NO.: CTO-147 BORING NO.: 9SB19
COORDINATES: EAST: 935742.216 NORTH: 807069.962
ELEVATION: SURFACE: 109.36 TOP OF PVC CASING: --

Rig: Geoprobe 6620 DT Depth to
Sample Casing Augers Core Date Progress Weather Water

Core Barrel (Ft.) (Ft.)
Size (ID) 1.5-in. -- -- -- 3/14/2007 0.0 - 12.5 P. sunny, breezy, 80s --
Length 4-ft. -- -- --
Type Geoprobe -- -- --
Hammer Wt. -- -- -- --
Fall -- -- -- --
Remarks:

SAMPLE TYPE DEFINITIONS
S = Macro Core Sampler   S1 = Large Core Sampler EDRO = Extended Diesel-Range Organics

T = Shelby Tube  W = Wash PID = Photo Ionization Detector Measurement
R = Air Rotary     C = Core MSL = Mean Sea Level

D = Direct Push        P = Piston BG/PS = Background/Point Source
N = No Sample ppm = parts per million

Sample Sample PID Elevation
Depth (Ft.) Type & Rec. Sample EDRO (ppm) Visual Description (Ft. MSL)

No. (Ft.,%) Interval (ppm) ps/bg
0 - 0.5 0 SILT, some rock frag; brown; dry  

1 0 (RESIDUUM)  
0  

2 S-1 3.7 0 2.1 107.26
93% 0  

3 0 WEATHERED BEDROCK; brown; damp  
3 - 4 232 0  

4 4.0 0  
0  

5 0  
S-2 3.0 387  

6 100% 0 some green staining; petro odor  
1629  

7 7.0 0  
1485  

8 0  
S-3 3.0 8 - 9 144 1996  

9 100% 0 rock fragments; gray; dry  
1684  

10 10.0 0  
386 Match to Sheet 2  

DRILLING CO.: GeoEnviroTech BAKER REP.: Mark DeJohn
DRILLER: William Rodrigez BORING NO.: 9SB19     SHEET 1 OF 2



Baker TEST BORING  RECORD
Baker Environmental

PROJECT: SWMU 9 Tank 214 RFI, Naval Activity Puerto Rico
CTO NO.: CTO-147 BORING NO.: 9SB19

SAMPLE TYPE DEFINITIONS
S = Sample Core   A = Auger EDRO = Extended Diesel-Range Organics
T = Shelby Tube  W = Wash PID = Photo Ionization Detector Measurement
R = Air Rotary     C = Core MSL = Mean Sea Level

D = Direct Push  P = Piston  N = No Sample ps/bg = point source/background
Sample Sample PID Elevation

Depth (Ft.) Type & Rec. Sample EDRO (ppm) Visual Description (Ft. MSL)
No. (Ft.,%) Interval (ppm) ps/bg

11 0 Continued from Sheet 1  
S-4 2.0 1249 rock frag, some f/c sand; gray w/green staining;  

12 67% 0 damp  
12.5 DPT Refusal 12.5 96.86

13 BOH@12.5-feet  
 

14  
 

15  
 

16  
 

17  
 

18  
 

19  
 

20  
 

21  
 

22  
 

23  
 

24  
 

25  
 

26  
 

27  
 

28  
 

29  
 

30   
 

DRILLING CO.: GeoEnviroTech BAKER REP.: Mark DeJohn
DRILLER: William Rodrigez BORING NO.: 9SB19     SHEET 2 OF 2



Baker TEST BORING  RECORD
Baker Environmental

PROJECT: SWMU 9 Tank 214 RFI, Naval Activity Puerto Rico
CTO NO.: CTO-147 BORING NO.: 9SB20
COORDINATES: EAST: 935836.348 NORTH: 807124.711
ELEVATION: SURFACE: 109.36 TOP OF PVC CASING: --

Rig: Geoprobe 6620 DT Depth to
Sample Casing Augers Core Date Progress Weather Water

Core Barrel (Ft.) (Ft.)
Size (ID) 1.5-in. -- -- -- 3/15/2007 0.0 - 9.0 P. sunny, breezy, 80s 5.0
Length 4-ft. -- -- --
Type Geoprobe -- -- --
Hammer Wt. -- -- -- --
Fall -- -- -- --
Remarks:

SAMPLE TYPE DEFINITIONS
S = Macro Core Sampler   S1 = Large Core Sampler EDRO = Extended Diesel-Range Organics

T = Shelby Tube  W = Wash PID = Photo Ionization Detector Measurement
R = Air Rotary     C = Core MSL = Mean Sea Level

D = Direct Push        P = Piston BG/PS = Background/Point Source
N = No Sample ppm = parts per million

Sample Sample PID Elevation
Depth (Ft.) Type & Rec. Sample EDRO (ppm) Visual Description (Ft. MSL)

No. (Ft.,%) Interval (ppm) ps/bg
0 - 0.5 -- 0 WEATHERED BEDROCK; brown & white;  

1 0 damp  
S-1 2.6 0  

2 87% 0  
0  

3 3.0 0  
0  

4 0 very clayey; soft; moist  
S-2 2.4 0  

5 80% 0  
1573 dark green staining; petro odor; wet zones  

6 6.0 0  
2170  

7 0  
S-3 3.0 7 - 8 ND 210  

8 100% 0  
4.7 no staining or odor  

9 9.0 9 ND 0 9.0 100.36
BOH@9.0-feet  

10  
 

DRILLING CO.: GeoEnviroTech BAKER REP.: Mark DeJohn
DRILLER: William Rodrigez BORING NO.: 9SB20     SHEET 1 OF 1



Baker TEST BORING  RECORD
Baker Environmental

PROJECT: SWMU 9 Tank 214 RFI, Naval Activity Puerto Rico
CTO NO.: CTO-147 BORING NO.: 9SB21
COORDINATES: EAST: 935876.250 NORTH: 807117.584
ELEVATION: SURFACE: 109.36 TOP OF PVC CASING: --

Rig: Geoprobe 6620 DT Depth to
Sample Casing Augers Core Date Progress Weather Water

Core Barrel (Ft.) (Ft.)
Size (ID) 1.5-in. -- -- -- 3/15/2007 0.0 - 12.0 P. sunny, breezy, 80s --
Length 4-ft. -- -- --
Type Geoprobe -- -- --
Hammer Wt. -- -- -- --
Fall -- -- -- --
Remarks:

SAMPLE TYPE DEFINITIONS
S = Macro Core Sampler   S1 = Large Core Sampler EDRO = Extended Diesel-Range Organics

T = Shelby Tube  W = Wash PID = Photo Ionization Detector Measurement
R = Air Rotary     C = Core MSL = Mean Sea Level

D = Direct Push        P = Piston BG/PS = Background/Point Source
N = No Sample ppm = parts per million

Sample Sample PID Elevation
Depth (Ft.) Type & Rec. Sample EDRO (ppm) Visual Description (Ft. MSL)

No. (Ft.,%) Interval (ppm) ps/bg
0 ROCK FRAGMENTS, some silt; brown; dry  

1 0 (RESIDUUM)  
S-1 2.4 1 WEATHERED BEDROCK; tan & white; dry  

2 80% 0  
0  

3 3.0 0  
8.1  

4 0  
S-2 3.0 251 green staining; petro odor  

5 100% 0  
1370  

6 6.0 0  
1654  

7 0  
S-3 3.0 7 - 9 -- 2777  

8 100% 0  
2137  

9 9.0 0  
810  

10 S-4 2.4 0  
80% 0 no staining Match to Sheet 2  

DRILLING CO.: GeoEnviroTech BAKER REP.: Mark DeJohn
DRILLER: William Rodrigez BORING NO.: 9SB21     SHEET 1 OF 2



Baker TEST BORING  RECORD
Baker Environmental

PROJECT: SWMU 9 Tank 214 RFI, Naval Activity Puerto Rico
CTO NO.: CTO-147 BORING NO.: 9SB21

SAMPLE TYPE DEFINITIONS
S = Sample Core   A = Auger EDRO = Extended Diesel-Range Organics
T = Shelby Tube  W = Wash PID = Photo Ionization Detector Measurement
R = Air Rotary     C = Core MSL = Mean Sea Level

D = Direct Push  P = Piston  N = No Sample ps/bg = point source/background
Sample Sample PID Elevation

Depth (Ft.) Type & Rec. Sample EDRO (ppm) Visual Description (Ft. MSL)
No. (Ft.,%) Interval (ppm) ps/bg

11 0 Continued from Sheet 1  
11 - 12 -- 0 brown & white; damp  

12 12.0 0 12.0 97.36
BOH@12.0-feet  

13  
 

14  
 

15  
 

16  
 

17  
 

18  
 

19  
 

20  
 

21  
 

22  
 

23  
 

24  
 

25  
 

26  
 

27  
 

28  
 

29  
 

30   
 

DRILLING CO.: GeoEnviroTech BAKER REP.: Mark DeJohn
DRILLER: William Rodrigez BORING NO.: 9SB21     SHEET 2 OF 2



Baker TEST BORING  RECORD
Baker Environmental

PROJECT: SWMU 9 Tank 214 RFI, Naval Activity Puerto Rico
CTO NO.: CTO-147 BORING NO.: 9SB22
COORDINATES: EAST: 935946.351 NORTH: 807121.740
ELEVATION: SURFACE: 109.36 TOP OF PVC CASING: --

Rig: Geoprobe 6620 DT Depth to
Sample Casing Augers Core Date Progress Weather Water

Core Barrel (Ft.) (Ft.)
Size (ID) 1.5-in. -- -- -- 3/15/2007 0.0 - 9.0 P. sunny, breezy, 80s --
Length 4-ft. -- -- --
Type Geoprobe -- -- --
Hammer Wt. -- -- -- --
Fall -- -- -- --
Remarks:

SAMPLE TYPE DEFINITIONS
S = Macro Core Sampler   S1 = Large Core Sampler EDRO = Extended Diesel-Range Organics

T = Shelby Tube  W = Wash PID = Photo Ionization Detector Measurement
R = Air Rotary     C = Core MSL = Mean Sea Level

D = Direct Push        P = Piston BG/PS = Background/Point Source
N = No Sample ppm = parts per million

Sample Sample PID Elevation
Depth (Ft.) Type & Rec. Sample EDRO (ppm) Visual Description (Ft. MSL)

No. (Ft.,%) Interval (ppm) ps/bg
0 CLAY, trace rock frag; brown; dry  

1 0 (RESIDUUM)  
S-1 2.1 0  

2 70% 0 soft; moist  
 

3 3.0 3.0 106.36
913 WEATHERED BEDROCK; brown, little green  

4 0 staining; damp; slight petro odor  
S-2 2.2 414 sandy zones  

5 73% 0  
5 - 6 ND  

6 6.0  
0 green staining, but no odor  

7 0  
S-3 2.6 7 - 8 -- 0  

8 87% 0  
0 8.4-8.7 ft sandy water bearing zone  

9 9.0 0 9.0 100.36
BOH@9.0-feet  

10  
 

DRILLING CO.: GeoEnviroTech BAKER REP.: Mark DeJohn
DRILLER: William Rodrigez BORING NO.: 9SB22     SHEET 1 OF 1



Baker TEST BORING  RECORD
Baker Environmental

PROJECT: SWMU 9 Tank 214 RFI, Naval Activity Puerto Rico
CTO NO.: CTO-147 BORING NO.: 9SB23
COORDINATES: EAST: 935777.564 NORTH: 807047.061
ELEVATION: SURFACE: 109.36 TOP OF PVC CASING: --

Rig: Geoprobe 6620 DT Depth to
Sample Casing Augers Core Date Progress Weather Water

Core Barrel (Ft.) (Ft.)
Size (ID) 1.5-in. -- -- -- 3/15/2007 0.0 - 18.0 P. sunny, breezy, 80s --
Length 4-ft. -- -- -- 3/20/2007 18.0 - 22.0 Sunny, breezy, 80s --
Type Geoprobe -- -- --
Hammer Wt. -- -- -- --
Fall -- -- -- --
Remarks:

SAMPLE TYPE DEFINITIONS
S = Macro Core Sampler   S1 = Large Core Sampler EDRO = Extended Diesel-Range Organics

T = Shelby Tube  W = Wash PID = Photo Ionization Detector Measurement
R = Air Rotary     C = Core MSL = Mean Sea Level

D = Direct Push        P = Piston BG/PS = Background/Point Source
N = No Sample ppm = parts per million

Sample Sample PID Elevation
Depth (Ft.) Type & Rec. Sample EDRO (ppm) Visual Description (Ft. MSL)

No. (Ft.,%) Interval (ppm) ps/bg
0 - 0.5 -- 0 ROCK FRAGMENTS  

1 0 SILT, some rock frag, little f sand, trace clay;  
S-1 2.3 0 brown; dry (FILL)  

2 77% 0  
0  

3 3.0 0  
0  

4 0  
S-2 2.6 0  

5 87% 0  
0 5.5 103.86

6 6.0 0 ROCK FRAG; some silt; gray; dry 6.0 103.36
0 SILT, little to some rock frag; trace clay;  

7 0 brown; dry (FILL)  
S-3 2.6 7 - 8 ND 0  

8 87% 0  
0  

9 9.0 0  
0 rock fragment layer  

10 S-4 2.4 0  
80% 0 Match to Sheet 2  

DRILLING CO.: GeoEnviroTech BAKER REP.: Mark DeJohn
DRILLER: William Rodrigez BORING NO.: 9SB23     SHEET 1 OF 2



Baker TEST BORING  RECORD
Baker Environmental

PROJECT: SWMU 9 Tank 214 RFI, Naval Activity Puerto Rico
CTO NO.: CTO-147 BORING NO.: 9SB23

SAMPLE TYPE DEFINITIONS
S = Sample Core   A = Auger EDRO = Extended Diesel-Range Organics
T = Shelby Tube  W = Wash PID = Photo Ionization Detector Measurement
R = Air Rotary     C = Core MSL = Mean Sea Level

D = Direct Push  P = Piston  N = No Sample ps/bg = point source/background
Sample Sample PID Elevation

Depth (Ft.) Type & Rec. Sample EDRO (ppm) Visual Description (Ft. MSL)
No. (Ft.,%) Interval (ppm) ps/bg

11 0 Continued from Sheet 1  
11 - 12 ND 0  

12 12.0 0  
0  

13 0 12.8 96.56
S-5 3.0 0 WEATHERED BEDROCK (sapporlitic);  

14 100% 0 green & white; damp  
190  

15 15.0 0 dark green staining; petro odor  
2166  

16 0  
S-6 0.5  

17 17%  
(very hard; redrill on 3/20)  

18 18.0  
1321 green & white; damp; no staining, but petro  

19 0 odor  
1757  

20 S-7 3.0 0  
75% 89  

21 0  
 

22 22.0 22.0 87.36
BOH@22.0-feet  

23  
 

24  
 

25  
 

26  
 

27  
 

28  
 

29  
 

30   
 

DRILLING CO.: GeoEnviroTech BAKER REP.: Mark DeJohn
DRILLER: William Rodrigez BORING NO.: 9SB23     SHEET 2 OF 2



Baker TEST BORING  RECORD
Baker Environmental

PROJECT: SWMU 9 Tank 214 RFI, Naval Activity Puerto Rico
CTO NO.: CTO-147 BORING NO.: 9SB24
COORDINATES: EAST: 935746.199 NORTH: 806990.987
ELEVATION: SURFACE: 109.36 TOP OF PVC CASING: --

Rig: Geoprobe 6620 DT Depth to
Sample Casing Augers Core Date Progress Weather Water

Core Barrel (Ft.) (Ft.)
Size (ID) 1.5-in. -- -- -- 3/16/2007 0.0 - 21.0 P. sunny, breezy, 80so --
Length 4-ft. -- -- --
Type Geoprobe -- -- --
Hammer Wt. -- -- -- --
Fall -- -- -- --
Remarks:

SAMPLE TYPE DEFINITIONS
S = Macro Core Sampler   S1 = Large Core Sampler EDRO = Extended Diesel-Range Organics

T = Shelby Tube  W = Wash PID = Photo Ionization Detector Measurement
R = Air Rotary     C = Core MSL = Mean Sea Level

D = Direct Push        P = Piston BG/PS = Background/Point Source
N = No Sample ppm = parts per million

Sample Sample PID Elevation
Depth (Ft.) Type & Rec. Sample EDRO (ppm) Visual Description (Ft. MSL)

No. (Ft.,%) Interval (ppm) ps/bg
-- 0 ROCK FRAGMENTS  

1 0 SILT, some rock frag, trace f/c sand & clay;  
S-1 2.3 0 brown; dry (FILL)  

2 77% 0  
0  

3 3.0 0  
0  

4 0  
S-2 3.0 0  

5 100% 4 - 6 ND 0  
0  

6 6.0 0  
0 rock fragment layer  

7 0  
S-3 1.0  

8 33%  
 

9 9.0  
30 rock fragment layer  

10 S-4 1.0 0  
33% Match to Sheet 2  

DRILLING CO.: GeoEnviroTech BAKER REP.: Mark DeJohn
DRILLER: William Rodrigez BORING NO.: 9SB24     SHEET 1 OF 2



Baker TEST BORING  RECORD
Baker Environmental

PROJECT: SWMU 9 Tank 214 RFI, Naval Activity Puerto Rico
CTO NO.: CTO-147 BORING NO.: 9SB24

SAMPLE TYPE DEFINITIONS
S = Sample Core   A = Auger EDRO = Extended Diesel-Range Organics
T = Shelby Tube  W = Wash PID = Photo Ionization Detector Measurement
R = Air Rotary     C = Core MSL = Mean Sea Level

D = Direct Push  P = Piston  N = No Sample ps/bg = point source/background
Sample Sample PID Elevation

Depth (Ft.) Type & Rec. Sample EDRO (ppm) Visual Description (Ft. MSL)
No. (Ft.,%) Interval (ppm) ps/bg

11 Continued from Sheet 1  
 

12 12.0  
0 SILT, some clay; brown, rust & tan; damp  

13 0 (FILL)  
S-5 3.0 0  

14 100% 0  
0  

15 15.0 0 15.0 94.36
246 SILT, trace clay; green; damp (RESIDUUM)  

16 0  
S-6 3.0 1973 rock fragment zones  

17 100% 0 slight petro odor  
479  

18 18.0 0  
18 -19 -- 1557 little clay; tan, little green staining; slight petro  

19 0 odor; damp  
S-7 3.0 60.4  

20 100% 0  
252  

21 21.0 0 becoming very hard to push 21.0 88.36
BOH@21.0-feet  

22  
 

23  
 

24  
 

25  
 

26  
 

27  
 

28  
 

29  
 

30   
 

DRILLING CO.: GeoEnviroTech BAKER REP.: Mark DeJohn
DRILLER: William Rodrigez BORING NO.: 9SB24     SHEET 2 OF 2



Baker TEST BORING  RECORD
Baker Environmental

PROJECT: SWMU 9 Tank 214 RFI, Naval Activity Puerto Rico
CTO NO.: CTO-147 BORING NO.: 9SB26
COORDINATES: EAST: 935829.167 NORTH: 807073.029
ELEVATION: SURFACE: 109.36 TOP OF PVC CASING: --

Rig: Geoprobe 6620 DT Depth to
Sample Casing Augers Core Date Progress Weather Water

Core Barrel (Ft.) (Ft.)
Size (ID) 1.5-in. -- -- -- 3/16/2007 0.0 - 20.0 P. sunny, breezy, 80so 17.1
Length 4-ft. -- -- --
Type Geoprobe -- -- --
Hammer Wt. -- -- -- --
Fall -- -- -- --
Remarks:

SAMPLE TYPE DEFINITIONS
S = Macro Core Sampler   S1 = Large Core Sampler EDRO = Extended Diesel-Range Organics

T = Shelby Tube  W = Wash PID = Photo Ionization Detector Measurement
R = Air Rotary     C = Core MSL = Mean Sea Level

D = Direct Push        P = Piston BG/PS = Background/Point Source
N = No Sample ppm = parts per million

Sample Sample PID Elevation
Depth (Ft.) Type & Rec. Sample EDRO (ppm) Visual Description (Ft. MSL)

No. (Ft.,%) Interval (ppm) ps/bg
0 SILT, some rock frag; brown; dry  

1 0 1.0 108.36
S-1 2.2 0 WEATHERED BEDROCK; white & brown;  

2 73% 0 damp (silty-clayey)  
 

3 3.0  
0 greenish-tan & white; damp  

4 0  
S-2 3.0 0  

5 100% 0  
0  

6 6.0 0  
0 greenish-gray, rust & white; damp  

7 0  
S-3 3.0 0  

8 100% 0  
17 darker green staining; slight petro odor  

9 9.0 0  
2273  

10 S-4 3.0 9 -10 ND 0 gray staining  
100% 2482 Match to Sheet 2  

DRILLING CO.: GeoEnviroTech BAKER REP.: Mark DeJohn
DRILLER: William Rodrigez BORING NO.: 9SB26     SHEET 1 OF 2



Baker TEST BORING  RECORD
Baker Environmental

PROJECT: SWMU 9 Tank 214 RFI, Naval Activity Puerto Rico
CTO NO.: CTO-147 BORING NO.: 9SB26

SAMPLE TYPE DEFINITIONS
S = Sample Core   A = Auger EDRO = Extended Diesel-Range Organics
T = Shelby Tube  W = Wash PID = Photo Ionization Detector Measurement
R = Air Rotary     C = Core MSL = Mean Sea Level

D = Direct Push  P = Piston  N = No Sample ps/bg = point source/background
Sample Sample PID Elevation

Depth (Ft.) Type & Rec. Sample EDRO (ppm) Visual Description (Ft. MSL)
No. (Ft.,%) Interval (ppm) ps/bg

11 0 Continued from Sheet 1  
18 11.4-11.6; gravelly zone; brown; damp  

12 12.0 0 green & brown clay; no odor  
1897  

13 0  
S-5 3.0 13 - 14 ND 1267 gravelly zone; gray staining; petro odor  

14 100% 0  
1969  

15 15.0 0  
473  

16 0 green staining  
S-6 3.0 1456  

17 100% 0  
480 water bearing fracture @ 17.1 (gravelly)  

18 18.0 0  
1976 green staining; no odor  

19 S-7 3.0 0  
100% 0  

20 20.0 0 gravelly zone 20.0 89.36
BOH@20.0-feet  

21  
 

22  
 

23  
 

24  
 

25  
 

26  
 

27  
 

28  
 

29  
 

30   
 

DRILLING CO.: GeoEnviroTech BAKER REP.: Mark DeJohn
DRILLER: William Rodrigez BORING NO.: 9SB26     SHEET 2 OF 2



Baker TEST BORING  RECORD
Baker Environmental

PROJECT: SWMU 9 Tank 214 RFI, Naval Activity Puerto Rico
CTO NO.: CTO-147 BORING NO.: 9SB27
COORDINATES: EAST: 935888.960 NORTH: 807067.836
ELEVATION: SURFACE: 109.36 TOP OF PVC CASING: --

Rig: Geoprobe 6620 DT Depth to
Sample Casing Augers Core Date Progress Weather Water

Core Barrel (Ft.) (Ft.)
Size (ID) 1.5-in. -- -- -- 3/16/2007 0.0 - 17.0 P. sunny, breezy, 80so 17.0
Length 4-ft. -- -- --
Type Geoprobe -- -- --
Hammer Wt. -- -- -- --
Fall -- -- -- --
Remarks:

SAMPLE TYPE DEFINITIONS
S = Macro Core Sampler   S1 = Large Core Sampler EDRO = Extended Diesel-Range Organics

T = Shelby Tube  W = Wash PID = Photo Ionization Detector Measurement
R = Air Rotary     C = Core MSL = Mean Sea Level

D = Direct Push        P = Piston BG/PS = Background/Point Source
N = No Sample ppm = parts per million

Sample Sample PID Elevation
Depth (Ft.) Type & Rec. Sample EDRO (ppm) Visual Description (Ft. MSL)

No. (Ft.,%) Interval (ppm) ps/bg
0 SILT, trace f sand; dark brown; dry  

1 0 1.0 108.36
S-1 2.0 0 WEATHERED BEDROCK; brown; damp  

2 67% 0 (silt & rocks)  
 

3 3.0  
0 greenish-brown & white; damp  

4 0  
S-2 3.0 0  

5 100% 0  
0  

6 6.0 0  
0  

7 0  
S-3 3.0 0  

8 100% 0  
0 dark green  

9 9.0 0  
847  

10 S-4 3.0 0  
100% 2585 Match to Sheet 2  

DRILLING CO.: GeoEnviroTech BAKER REP.: Mark DeJohn
DRILLER: William Rodrigez BORING NO.: 9SB27     SHEET 1 OF 2



Baker TEST BORING  RECORD
Baker Environmental

PROJECT: SWMU 9 Tank 214 RFI, Naval Activity Puerto Rico
CTO NO.: CTO-147 BORING NO.: 9SB27

SAMPLE TYPE DEFINITIONS
S = Sample Core   A = Auger EDRO = Extended Diesel-Range Organics
T = Shelby Tube  W = Wash PID = Photo Ionization Detector Measurement
R = Air Rotary     C = Core MSL = Mean Sea Level

D = Direct Push  P = Piston  N = No Sample ps/bg = point source/background
Sample Sample PID Elevation

Depth (Ft.) Type & Rec. Sample EDRO (ppm) Visual Description (Ft. MSL)
No. (Ft.,%) Interval (ppm) ps/bg

11 0 Continued from Sheet 1  
11 - 12 -- 2470 dark green staining; petro odor; damp (sandy)  

12 12.0 0  
2088 dark green (natural); no odor (silty)  

13 0  
S-5 3.0 0  

14 100% 0 gravelly zone  
0  

15 15.0 0 clayey zone; moist  
1874  

16 S-6 3.0 0 brown, little green staining; moist  
100% 16 - 18 -- 29  

17 0 gravel; wet - Probe refusal at 17.0-ft 17.0 92.36
BOH@17.0-feet  

18  
 

19  
 

20  
 

21  
 

22  
 

23  
 

24  
 

25  
 

26  
 

27  
 

28  
 

29  
 

30   
 

DRILLING CO.: GeoEnviroTech BAKER REP.: Mark DeJohn
DRILLER: William Rodrigez BORING NO.: 9SB27     SHEET 2 OF 2



Baker TEST BORING  RECORD
Baker Environmental

PROJECT: SWMU 9 Tank 214 RFI, Naval Activity Puerto Rico
CTO NO.: CTO-147 BORING NO.: 9SB29
COORDINATES: EAST: 935898.178 NORTH: 807023.631
ELEVATION: SURFACE: 109.36 TOP OF PVC CASING: --

Rig: Geoprobe 6620 DT Depth to
Sample Casing Augers Core Date Progress Weather Water

Core Barrel (Ft.) (Ft.)
Size (ID) 1.5-in. -- -- -- 3/19/2007 0.0 - 21.0 P. sunny, breezy, 80so --
Length 4-ft. -- -- --
Type Geoprobe -- -- --
Hammer Wt. -- -- -- --
Fall -- -- -- --
Remarks:

SAMPLE TYPE DEFINITIONS
S = Macro Core Sampler   S1 = Large Core Sampler EDRO = Extended Diesel-Range Organics

T = Shelby Tube  W = Wash PID = Photo Ionization Detector Measurement
R = Air Rotary     C = Core MSL = Mean Sea Level

D = Direct Push        P = Piston BG/PS = Background/Point Source
N = No Sample ppm = parts per million

Sample Sample PID Elevation
Depth (Ft.) Type & Rec. Sample EDRO (ppm) Visual Description (Ft. MSL)

No. (Ft.,%) Interval (ppm) ps/bg
0 -0.5 -- 0 SILT, some rock frag; brown; dry  

1 0 1.0 108.36
S-1 2.2 0 WEATHERED BEDROCK; brown; damp  

2 73% 0 (silty)  
 

3 3.0  
0  

4 0  
S-2 2.8 0  

5 93% 0 c sand & fgravel zone; gray (0.5-ft thick)  
0  

6 6.0 0  
0 gray-green; crumbly; dry  

7 0  
S-3 3.0 0  

8 100% 0  
0  

9 9.0 0  
30 rust, brown & white; damp; naphtha odor  

10 S-4 3.0 0 (clayey)  
100% 134 Match to Sheet 2  

DRILLING CO.: GeoEnviroTech BAKER REP.: Mark DeJohn
DRILLER: William Rodrigez BORING NO.: 9SB29     SHEET 1 OF 2



Baker TEST BORING  RECORD
Baker Environmental

PROJECT: SWMU 9 Tank 214 RFI, Naval Activity Puerto Rico
CTO NO.: CTO-147 BORING NO.: 9SB29

SAMPLE TYPE DEFINITIONS
S = Sample Core   A = Auger EDRO = Extended Diesel-Range Organics
T = Shelby Tube  W = Wash PID = Photo Ionization Detector Measurement
R = Air Rotary     C = Core MSL = Mean Sea Level

D = Direct Push  P = Piston  N = No Sample ps/bg = point source/background
Sample Sample PID Elevation

Depth (Ft.) Type & Rec. Sample EDRO (ppm) Visual Description (Ft. MSL)
No. (Ft.,%) Interval (ppm) ps/bg

11 0 Continued from Sheet 1  
2357  

12 12.0 0 green staining; petro odor (silty)  
2223  

13 0  
S-5 3.0 1688  

14 100% 0  
167  

15 15.0 0  
2297 very weathered (crumbly); dark green staining;  

16 0 petro odor; damp  
S-6 3.0 835  

17 100% 0  
1922  

18 18.0 0  
18 -19 -- 80 light brown; damp; no odor (silty)  

19 0  
S-7 3.0 0  

20 100% 0  
20 - 21 -- 0  

21 21.0 0 21.0 88.36
BOH@21.0-feet  

22  
 

23  
 

24  
 

25  
 

26  
 

27  
 

28  
 

29  
 

30   
 

DRILLING CO.: GeoEnviroTech BAKER REP.: Mark DeJohn
DRILLER: William Rodrigez BORING NO.: 9SB29     SHEET 2 OF 2



Baker TEST BORING  RECORD
Baker Environmental

PROJECT: SWMU 9 Tank 214 RFI, Naval Activity Puerto Rico
CTO NO.: CTO-147 BORING NO.: 9SB30
COORDINATES: EAST: 935920.937 NORTH: 806901.232
ELEVATION: SURFACE: 109.36 TOP OF PVC CASING: --

Rig: Geoprobe 6620 DT Depth to
Sample Casing Augers Core Date Progress Weather Water

Core Barrel (Ft.) (Ft.)
Size (ID) 1.5-in. -- -- -- 3/19/2007 0.0 - 17.0 P. sunny, breezy, 80so --
Length 4-ft. -- -- --
Type Geoprobe -- -- --
Hammer Wt. -- -- -- --
Fall -- -- -- --
Remarks:

SAMPLE TYPE DEFINITIONS
S = Macro Core Sampler   S1 = Large Core Sampler EDRO = Extended Diesel-Range Organics

T = Shelby Tube  W = Wash PID = Photo Ionization Detector Measurement
R = Air Rotary     C = Core MSL = Mean Sea Level

D = Direct Push        P = Piston BG/PS = Background/Point Source
N = No Sample ppm = parts per million

Sample Sample PID Elevation
Depth (Ft.) Type & Rec. Sample EDRO (ppm) Visual Description (Ft. MSL)

No. (Ft.,%) Interval (ppm) ps/bg
0 SILT and ROCK FRAG; brown & gray; dry  

1 0  
S-1 2.0 0  

2 67% 0 SILT, trace f/c sand & clay; orange-brown; dry  
 

3 3.0  
0  

4 0  
S-2 3.0 0  

5 100% 0  
0  

6 6.0 0  
0  

7 0  
S-3 3.0 0  

8 100% 0 7.8 101.56
0 WEATHERED BEDROCK; rust, brown &  

9 9.0 0 tan; damp  
0  

10 S-4 2.0 0 rusty & crumbly weathered zone  
100% 0 Match to Sheet 2  

DRILLING CO.: GeoEnviroTech BAKER REP.: Mark DeJohn
DRILLER: William Rodrigez BORING NO.: 9SB30     SHEET 1 OF 2



Baker TEST BORING  RECORD
Baker Environmental

PROJECT: SWMU 9 Tank 214 RFI, Naval Activity Puerto Rico
CTO NO.: CTO-147 BORING NO.: 9SB30

SAMPLE TYPE DEFINITIONS
S = Sample Core   A = Auger EDRO = Extended Diesel-Range Organics
T = Shelby Tube  W = Wash PID = Photo Ionization Detector Measurement
R = Air Rotary     C = Core MSL = Mean Sea Level

D = Direct Push  P = Piston  N = No Sample ps/bg = point source/background
Sample Sample PID Elevation

Depth (Ft.) Type & Rec. Sample EDRO (ppm) Visual Description (Ft. MSL)
No. (Ft.,%) Interval (ppm) ps/bg

11 11.0 0 Continued from Sheet 1  
0 as above  

12 0  
S-5 0.5  

13 17%  
 

14 14.0  
0  

15 0
S-6 0.5 0  

16 17% 0  
16 - 17 --  

17 17.0 17.0 92.36
BOH@17.0-feet  

18  
 

19  
 

20  
 

21  
 

22  
 

23  
 

24  
 

25  
 

26  
 

27  
 

28  
 

29  
 

30   
 

DRILLING CO.: GeoEnviroTech BAKER REP.: Mark DeJohn
DRILLER: William Rodrigez BORING NO.: 9SB30     SHEET 2 OF 2



Baker TEST BORING  RECORD
Baker Environmental

PROJECT: SWMU 9 Tank 214 RFI, Naval Activity Puerto Rico
CTO NO.: CTO-147 BORING NO.: 9SB31
COORDINATES: EAST: 935917.749 NORTH: 806946.861
ELEVATION: SURFACE: 109.36 TOP OF PVC CASING: --

Rig: Geoprobe 6620 DT Depth to
Sample Casing Augers Core Date Progress Weather Water

Core Barrel (Ft.) (Ft.)
Size (ID) 1.5-in. -- -- -- 3/19/2007 0.0 - 15.0 P. sunny, breezy, 80so --
Length 4-ft. -- -- --
Type Geoprobe -- -- --
Hammer Wt. -- -- -- --
Fall -- -- -- --
Remarks:

SAMPLE TYPE DEFINITIONS
S = Macro Core Sampler   S1 = Large Core Sampler EDRO = Extended Diesel-Range Organics

T = Shelby Tube  W = Wash PID = Photo Ionization Detector Measurement
R = Air Rotary     C = Core MSL = Mean Sea Level

D = Direct Push        P = Piston BG/PS = Background/Point Source
N = No Sample ppm = parts per million

Sample Sample PID Elevation
Depth (Ft.) Type & Rec. Sample EDRO (ppm) Visual Description (Ft. MSL)

No. (Ft.,%) Interval (ppm) ps/bg
0 SILT, trace f samd & clay; orange-brown; dry  

1 0 (RESIDUUM)  
S-1 2.3 0  

2 77% 0  
0  

3 3.0 0  
0  

4 0  
S-2 1.5 0  

5 50% 0  
 

6 6.0  
0  

7 0  
S-3 2.2 0  

8 73% 0 8.0 101.36
WEATHERED BEDROCK; orange-brown &  

9 9.0 brown; damp  
0  

10 S-4 3.0 9 - 11 -- 0  
100% 0 Match to Sheet 2  

DRILLING CO.: GeoEnviroTech BAKER REP.: Mark DeJohn
DRILLER: William Rodrigez BORING NO.: 9SB31     SHEET 1 OF 2



Baker TEST BORING  RECORD
Baker Environmental

PROJECT: SWMU 9 Tank 214 RFI, Naval Activity Puerto Rico
CTO NO.: CTO-147 BORING NO.: 9SB31

SAMPLE TYPE DEFINITIONS
S = Sample Core   A = Auger EDRO = Extended Diesel-Range Organics
T = Shelby Tube  W = Wash PID = Photo Ionization Detector Measurement
R = Air Rotary     C = Core MSL = Mean Sea Level

D = Direct Push  P = Piston  N = No Sample ps/bg = point source/background
Sample Sample PID Elevation

Depth (Ft.) Type & Rec. Sample EDRO (ppm) Visual Description (Ft. MSL)
No. (Ft.,%) Interval (ppm) ps/bg

11 0 Continued from Sheet 1  
0  

12 12.0 0  
0 black fractures  

13 0  
S-5 3.0 0  

14 100% 0  
14 - 15 -- 0  

15 15.0 0 15.0 94.36
BOH@15.0-feet  

16  
 

17  
 

18  
 

19  
 

20  
 

21  
 

22  
 

23  
 

24  
 

25  
 

26  
 

27  
 

28  
 

29  
 

30   
 

DRILLING CO.: GeoEnviroTech BAKER REP.: Mark DeJohn
DRILLER: William Rodrigez BORING NO.: 9SB31     SHEET 2 OF 2



Baker TEST BORING  RECORD
Baker Environmental

PROJECT: SWMU 9 Tank 214 RFI, Naval Activity Puerto Rico
CTO NO.: CTO-147 BORING NO.: 9SB32
COORDINATES: EAST: 935932.084 NORTH: 806977.171
ELEVATION: SURFACE: 109.36 TOP OF PVC CASING: --

Rig: Geoprobe 6620 DT Depth to
Sample Casing Augers Core Date Progress Weather Water

Core Barrel (Ft.) (Ft.)
Size (ID) 1.5-in. -- -- -- 3/19/2007 0.0 - 10.0 P. sunny, breezy, 80so --
Length 4-ft. -- -- --
Type Geoprobe -- -- --
Hammer Wt. -- -- -- --
Fall -- -- -- --
Remarks:

SAMPLE TYPE DEFINITIONS
S = Macro Core Sampler   S1 = Large Core Sampler EDRO = Extended Diesel-Range Organics

T = Shelby Tube  W = Wash PID = Photo Ionization Detector Measurement
R = Air Rotary     C = Core MSL = Mean Sea Level

D = Direct Push        P = Piston BG/PS = Background/Point Source
N = No Sample ppm = parts per million

Sample Sample PID Elevation
Depth (Ft.) Type & Rec. Sample EDRO (ppm) Visual Description (Ft. MSL)

No. (Ft.,%) Interval (ppm) ps/bg
0 ROCK FRAG, trace f sand & silt; gray; dry  

1 0  
S-1 1.1  

2 37% 2.0 107.36
WEATHERED BEDROCK; rust & brown;  

3 3.0 damp  
0  

4 0  
S-2 3.0 0 brown & tan; damp (silty)  

5 100% 0  
0  

6 6.0 0  
6  

7 0 petro odor  
S-3 3.0 28  

8 100% 0  
8 - 9 -- 475  

9 9.0 0  
S-4 0.0  

10 10.0 0% -- Probe refusal at 10-feet 10.0 99.36
BOH @ 10.0-feet  

DRILLING CO.: GeoEnviroTech BAKER REP.: Mark DeJohn
DRILLER: William Rodrigez BORING NO.: 9SB32     SHEET 1 OF 1



Baker TEST BORING  RECORD
Baker Environmental

PROJECT: SWMU 9 Tank 214 RFI, Naval Activity Puerto Rico
CTO NO.: CTO-147 BORING NO.: 9SB33
COORDINATES: EAST: 936005.802 NORTH: 806889.306
ELEVATION: SURFACE: 109.36 TOP OF PVC CASING: --

Rig: Geoprobe 6620 DT Depth to
Sample Casing Augers Core Date Progress Weather Water

Core Barrel (Ft.) (Ft.)
Size (ID) 1.5-in. -- -- -- 3/19/2007 0.0 - 15.0 P. sunny, breezy, 80so --
Length 4-ft. -- -- --
Type Geoprobe -- -- --
Hammer Wt. -- -- -- --
Fall -- -- -- --
Remarks:

SAMPLE TYPE DEFINITIONS
S = Macro Core Sampler   S1 = Large Core Sampler EDRO = Extended Diesel-Range Organics

T = Shelby Tube  W = Wash PID = Photo Ionization Detector Measurement
R = Air Rotary     C = Core MSL = Mean Sea Level

D = Direct Push        P = Piston BG/PS = Background/Point Source
N = No Sample ppm = parts per million

Sample Sample PID Elevation
Depth (Ft.) Type & Rec. Sample EDRO (ppm) Visual Description (Ft. MSL)

No. (Ft.,%) Interval (ppm) ps/bg
0 CLAY, some silt, trace rock frag; dark brown;  

1 0 dry  
S-1 2.0 0  

2 67% 0  
 

3 3.0 3.0 106.36
0 WEATHERED BEDROCK; rust &brown;  

4 0 damp  
S-2 2.5 0  

5 83% 0  
0  

6 6.0 0  
239 white & brown, trace green staining; petro  

7 0 odor (clayey)  
S-3 3.0 35  

8 100% 0  
209  

9 9.0 0  
68 trace green staining & petro odor (clayey w/  

10 S-4 3.0 9 - 11 -- 0 gravel)  
100% 956 Match to Sheet 2  

DRILLING CO.: GeoEnviroTech BAKER REP.: Mark DeJohn
DRILLER: William Rodrigez BORING NO.: 9SB33     SHEET 1 OF 2



Baker TEST BORING  RECORD
Baker Environmental

PROJECT: SWMU 9 Tank 214 RFI, Naval Activity Puerto Rico
CTO NO.: CTO-147 BORING NO.: 9SB33

SAMPLE TYPE DEFINITIONS
S = Sample Core   A = Auger EDRO = Extended Diesel-Range Organics
T = Shelby Tube  W = Wash PID = Photo Ionization Detector Measurement
R = Air Rotary     C = Core MSL = Mean Sea Level

D = Direct Push  P = Piston  N = No Sample ps/bg = point source/background
Sample Sample PID Elevation

Depth (Ft.) Type & Rec. Sample EDRO (ppm) Visual Description (Ft. MSL)
No. (Ft.,%) Interval (ppm) ps/bg

11 0 Continued from Sheet 1  
0 tan & brown; no odor (clayey)  

12 12.0 0  
0  

13 0  
S-5 3.0 0  

14 100% 0  
0  

15 15.0 0 15.0 94.36
BOH@15.0-feet  

16  
 

17  
 

18  
 

19  
 

20  
 

21  
 

22  
 

23  
 

24  
 

25  
 

26  
 

27  
 

28  
 

29  
 

30   
 

DRILLING CO.: GeoEnviroTech BAKER REP.: Mark DeJohn
DRILLER: William Rodrigez BORING NO.: 9SB33     SHEET 2 OF 2



Baker TEST BORING  RECORD
Baker Environmental

PROJECT: SWMU 9 Tank 214 RFI, Naval Activity Puerto Rico
CTO NO.: CTO-147 BORING NO.: 9SB34
COORDINATES: EAST: 935698.175 NORTH: 807011.113
ELEVATION: SURFACE: 109.36 TOP OF PVC CASING: --

Rig: Geoprobe 6620 DT Depth to
Sample Casing Augers Core Date Progress Weather Water

Core Barrel (Ft.) (Ft.)
Size (ID) 1.5-in. -- -- -- 3/20/2007 0.0 - 15.0 P. sunny, breezy, 80so --
Length 4-ft. -- -- --
Type Geoprobe -- -- --
Hammer Wt. -- -- -- --
Fall -- -- -- --
Remarks:

SAMPLE TYPE DEFINITIONS
S = Macro Core Sampler   S1 = Large Core Sampler EDRO = Extended Diesel-Range Organics

T = Shelby Tube  W = Wash PID = Photo Ionization Detector Measurement
R = Air Rotary     C = Core MSL = Mean Sea Level

D = Direct Push        P = Piston BG/PS = Background/Point Source
N = No Sample ppm = parts per million

Sample Sample PID Elevation
Depth (Ft.) Type & Rec. Sample EDRO (ppm) Visual Description (Ft. MSL)

No. (Ft.,%) Interval (ppm) ps/bg
0 SILT, little rock frag; brown; dry  

1 0 1.0 108.36
S-1 2.8 0 WEATHERED BEDROCK; white, brown &  

2 93% 0 tan; dry  
0  

3 3.0 0  
0 rust, brown & white  

4 0  
S-2 2.2 0  

5 73% 0 very weathered (crumbly)  
0  

6 6.0 0  
71  

7 0  
S-3 3.0 550 gray staining; petro odor  

8 100% 0  
8 - 9 -- 1877 rock frag  

9 9.0 0  
680 green staining; slight petro odor (clayey)  

10 S-4 3.0 0  
100% 658 Match to Sheet 2  

DRILLING CO.: GeoEnviroTech BAKER REP.: Mark DeJohn
DRILLER: William Rodrigez BORING NO.: 9SB34     SHEET 1 OF 2



Baker TEST BORING  RECORD
Baker Environmental

PROJECT: SWMU 9 Tank 214 RFI, Naval Activity Puerto Rico
CTO NO.: CTO-147 BORING NO.: 9SB34

SAMPLE TYPE DEFINITIONS
S = Sample Core   A = Auger EDRO = Extended Diesel-Range Organics
T = Shelby Tube  W = Wash PID = Photo Ionization Detector Measurement
R = Air Rotary     C = Core MSL = Mean Sea Level

D = Direct Push  P = Piston  N = No Sample ps/bg = point source/background
Sample Sample PID Elevation

Depth (Ft.) Type & Rec. Sample EDRO (ppm) Visual Description (Ft. MSL)
No. (Ft.,%) Interval (ppm) ps/bg

11 0 Continued from Sheet 1  
183  

12 12.0 0  
503  

13 0 no staining or odor  
S-5 3.0 42 very weathered (crumbly); white, tan & rust  

14 100% 0  
0  

15 15.0 0 15.0 94.36
BOH@15.0-feet  

16  
 

17  
 

18  
 

19  
 

20  
 

21  
 

22  
 

23  
 

24  
 

25  
 

26  
 

27  
 

28  
 

29  
 

30   
 

DRILLING CO.: GeoEnviroTech BAKER REP.: Mark DeJohn
DRILLER: William Rodrigez BORING NO.: 9SB34     SHEET 2 OF 2



Baker TEST BORING  RECORD
Baker Environmental

PROJECT: SWMU 9 Tank 214 RFI, Naval Activity Puerto Rico
CTO NO.: CTO-147 BORING NO.: 9SB35
COORDINATES: EAST: 935700.846 NORTH: 806955.548
ELEVATION: SURFACE: 109.36 TOP OF PVC CASING: --

Rig: Geoprobe 6620 DT Depth to
Sample Casing Augers Core Date Progress Weather Water

Core Barrel (Ft.) (Ft.)
Size (ID) 1.5-in. -- -- -- 3/20/2007 0.0 - 15.0 P. sunny, breezy, 80so --
Length 4-ft. -- -- --
Type Geoprobe -- -- --
Hammer Wt. -- -- -- --
Fall -- -- -- --
Remarks:

SAMPLE TYPE DEFINITIONS
S = Macro Core Sampler   S1 = Large Core Sampler EDRO = Extended Diesel-Range Organics

T = Shelby Tube  W = Wash PID = Photo Ionization Detector Measurement
R = Air Rotary     C = Core MSL = Mean Sea Level

D = Direct Push        P = Piston BG/PS = Background/Point Source
N = No Sample ppm = parts per million

Sample Sample PID Elevation
Depth (Ft.) Type & Rec. Sample EDRO (ppm) Visual Description (Ft. MSL)

No. (Ft.,%) Interval (ppm) ps/bg
0 SILT, trace rock frag; brown; dry  

1 0 1.0 108.36
S-1 1.6 0 WEATHERED BEDROCK; white, brown &  

2 53% 0 rust; damp (silty)  
0  

3 3.0 0  
0  

4 0  
0  

5 S-2 4.0 0 rock frag layer  
100% 0  

6 0  
0 rock frag layer  

7 7.0 0  
0  

8 0 very weathered (crumbly); brown & tan; damp  
0  

9 S-3 4.0 0  
100% 200  

10 0 10-ft green staining; slight petro odor  
909 very weathered (crumbly) Match to Sheet 2  

DRILLING CO.: GeoEnviroTech BAKER REP.: Mark DeJohn
DRILLER: William Rodrigez BORING NO.: 9SB35     SHEET 1 OF 2



Baker TEST BORING  RECORD
Baker Environmental

PROJECT: SWMU 9 Tank 214 RFI, Naval Activity Puerto Rico
CTO NO.: CTO-147 BORING NO.: 9SB35

SAMPLE TYPE DEFINITIONS
S = Sample Core   A = Auger EDRO = Extended Diesel-Range Organics
T = Shelby Tube  W = Wash PID = Photo Ionization Detector Measurement
R = Air Rotary     C = Core MSL = Mean Sea Level

D = Direct Push  P = Piston  N = No Sample ps/bg = point source/background
Sample Sample PID Elevation

Depth (Ft.) Type & Rec. Sample EDRO (ppm) Visual Description (Ft. MSL)
No. (Ft.,%) Interval (ppm) ps/bg

11 11.0 0 Continued from Sheet 1  
1463 green staining; slight petro odor  

12 11 - 13 -- 0 silty & rocks; brown & tan  
735 12.1 - 12.9-ft; green staining  

13 S-4 4.0 0  
100% 42 white, rust & brown; no stain or odor  

14 0 (clayey)  
0  

15 15.0 0 15.0 94.36
BOH@15.0-feet  

16  
 

17  
 

18  
 

19  
 

20  
 

21  
 

22  
 

23  
 

24  
 

25  
 

26  
 

27  
 

28  
 

29  
 

30   
 

DRILLING CO.: GeoEnviroTech BAKER REP.: Mark DeJohn
DRILLER: William Rodrigez BORING NO.: 9SB35     SHEET 2 OF 2



Baker TEST BORING AND WELL CONSTRUCTION RECORD
Baker Environmental

PROJECT: SWMU 9 Tank 214 RFI, Naval Activity Puerto Rico
CTO NO.: CTO-147 BORING NO.: 9TW00
COORDINATES: EAST: 935,660.967 NORTH: 807,123.818
ELEVATION: SURFACE: 107.55 TOP OF PVC CASING: None

Rig: Geoprobe 6620 DT Depth to
Mcore Casing Augers Core Date Progress Weather Water

Sampler Barrel (Ft.) (Ft.)
Size (ID) 1.5-in. -- -- -- 3/12/2007 0.0 - 8.0 ft. P. sunny, breezy,80s 3.0
Length 4-ft. -- -- --
Type Geoprobe -- -- --
Hammer Wt. -- -- -- --
Fall -- -- -- --
Remarks:

SAMPLE TYPE WELL INFORMATION
S = Macro Core Sampler   A = Auger Top Bottom

T = Shelby Tube  W = Wash Type Diam. Depth Depth
R = Air Rotary     C = Core (Ft.) (Ft.)

D = Direct Push        P = Piston Sch 40 PVC Riser 1" +2.52 3.0
N = No Sample Sch 40 PVC, 10-Slot Screen 1" 3.0 8.0

Sample Sample PID Well Elevation
Depth (Ft.) Type & Rec. Sample EDRO (ppm) Visual Description Installation (Ft. MSL)

No. (Ft.,%) Interval (ppm) ps/bg Detail
0-0.5 ND CLAY, some silt, trace fine

1 sand; dk gray;moist
0 (MARINE)

2 S-1 2.7 0
68% 2-3 ND 0

3 0 trace silt; dk gray; wet; petro 3.0
94.5 odor

4 4.0 0

5
0 no petro odor

6 S-2 2.7 0
68% 0 med gray

7 0
0

8 8.0 0 8.0 8.0
BOH @ 8.0-ft

9

10

DRILLING CO.: GeoEnviroTech BAKER REP.: Mark DeJohn
DRILLER: William Rodrigez BORING NO.: 9TW00     SHEET 1 OF 1



Baker TEST BORING AND WELL CONSTRUCTION RECORD
Baker Environmental

PROJECT: SWMU 9 Tank 214 RFI, Naval Activity Puerto Rico
CTO NO.: CTO-147 BORING NO.: 9TW01
COORDINATES: EAST: 935,641.116 NORTH: 807,140.037
ELEVATION: SURFACE: 107.55 TOP OF PVC CASING: None

Rig: Geoprobe 6620 DT Depth to
Mcore Casing Augers Core Date Progress Weather Water

Sampler Barrel (Ft.) (Ft.)
Size (ID) 1.5-in. -- -- -- 3/12/2007 0.0 - 8.0 ft. P. sunny, breezy,80s 1.5
Length 4-ft. -- -- --
Type Geoprobe -- -- --
Hammer Wt. -- -- -- --
Fall -- -- -- --
Remarks:

SAMPLE TYPE WELL INFORMATION
S = Macro Core Sampler   A = Auger Top Bottom

T = Shelby Tube  W = Wash Type Diam. Depth Depth
R = Air Rotary     C = Core (Ft.) (Ft.)

D = Direct Push        P = Piston Sch 40 PVC Riser 1" +1.80 2.0
N = No Sample Sch 40 PVC, 10-Slot Screen 1" 2.0 7.0

Sample Sample PID Well Elevation
Depth (Ft.) Type & Rec. Sample EDRO (ppm) Visual Description Installation (Ft. MSL)

No. (Ft.,%) Interval (ppm) ps/bg Detail
0-0.5 2,852 CLAY, trace silt; dk brown;

1 damp; petro odor
0 wet

2 S-1 1.5 0 (MARINE)
38% 1402

3 0 3.0

4 4.0
some peat; dark brown; wet

5 H2S odor
47.7

6 S-2 2.0 0
50% 58.4

7 0 7.0

8 8.0 8.0 8.0
BOH @ 8.0-ft

9

10

DRILLING CO.: GeoEnviroTech BAKER REP.: Mark DeJohn
DRILLER: William Rodrigez BORING NO.: 9TW01     SHEET 1 OF 1



Baker TEST BORING AND WELL CONSTRUCTION RECORD
Baker Environmental

PROJECT: SWMU 9 Tank 214 RFI, Naval Activity Puerto Rico
CTO NO.: CTO-147 BORING NO.: 9TW06
COORDINATES: EAST: 935,701.106 NORTH: 807,098.802
ELEVATION: SURFACE: 102.85 TOP OF PVC CASING: None

Rig: Geoprobe 6620 DT Depth to
Mcore Casing Augers Core Date Progress Weather Water

Sampler Barrel (Ft.) (Ft.)
Size (ID) 1.5-in. -- -- -- 3/13/2007 0.0 - 12.0 ft. M. sunny, breezy,80s 7.5
Length 4-ft. -- -- --
Type Geoprobe -- -- --
Hammer Wt. -- -- -- --
Fall -- -- -- --
Remarks:

SAMPLE TYPE WELL INFORMATION
S = Macro Core Sampler   S1 = Large Core Sampler Top Bottom

T = Shelby Tube  W = Wash Type Diam. Depth Depth
R = Air Rotary     C = Core (Ft.) (Ft.)

D = Direct Push        P = Piston Sch 40 PVC Riser 1" +3.49 7.0
N = No Sample Sch 40 PVC, 10-Slot Screen 1" 7.0 12.0

Sample Sample PID Well Elevation
Depth (Ft.) Type & Rec. Sample EDRO (ppm) Visual Description Installation (Ft. MSL)

No. (Ft.,%) Interval (ppm) ps/bg Detail
0-0.5 ND 0 F/M SAND, some rock frag;

1 0 brown; damp
S-1 2.5 0 F SAND, little silt; trace rock

2 83% 0 frag (FILL)
2-3 ND 0

3 3.0 0 3.0
0 CLAY, trace f sand; brown &

4 0 gray; moist (RESIDUUM)
S-2 2.4 0

5 80% 0
0

6 6.0 0
6-7 ND 0

7 0 7.0
S-3 2.6 0 trace rock frag; gray; wet

8 87% 0
0

9 9.0 0 wood frag; v wet
0

10 S-4 3.0 0 10.2
100% 0 Match to Sheet 2

DRILLING CO.: GeoEnviroTech BAKER REP.: Mark DeJohn
DRILLER: William Rodrigez BORING NO.: 9TW06     SHEET 1 OF 2



Baker TEST BORING AND WELL CONSTRUCTION RECORD
Baker Environmental

PROJECT: SWMU 9 Tank 214 RFI, Naval Activity Puerto Rico
CTO NO.: CTO-147 BORING NO.: 9TW06

SAMPLE TYPE DEFINITIONS
S = Macro Core Sampler   A = Auger SPT = Standard Penetration Test (ASTM D1586)

T = Shelby Tube  W = Wash PID = Photo Ionization Detector Measurement
R = Air Rotary     C = Core MSL = Mean Sea Level

D = Direct Push        P = Piston N = No Sample ps/bg = point source/background
Sample Sample Lab PID Well Elevation

Depth (Ft.) Type & Rec. SPT ID (ppm) Visual Description Installation (Ft. MSL)
No. (Ft.,%) Detail

11 0 Continued from Sheet 1
0 WEATHERED BEDROCK

12 12.0 0 greenish brown; damp 12.0 12.0 90.85
BOH @ 12.0 ft

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30  

DRILLING CO.: GeoEnviroTech BAKER REP.: Mark DeJohn
DRILLER: William Rodrigez BORING NO.: 9TW06     SHEET 2 OF 2



Baker TEST BORING AND WELL CONSTRUCTION RECORD
Baker Environmental

PROJECT: SWMU 9 Tank 214 RFI, Naval Activity Puerto Rico
CTO NO.: CTO-147 BORING NO.: 9TW09
COORDINATES: EAST: 935,710.608 NORTH: 807,147.663
ELEVATION: SURFACE: 102.85 TOP OF PVC CASING: None

Rig: Geoprobe 6620 DT Depth to
Mcore Casing Augers Core Date Progress Weather Water

Sampler Barrel (Ft.) (Ft.)
Size (ID) 1.5-in. -- -- -- 3/13/2007 0.0 - 9.0 ft. P. sunny, breezy,80s 2.0
Length 4-ft. -- -- --
Type Geoprobe -- -- --
Hammer Wt. -- -- -- --
Fall -- -- -- --
Remarks:

SAMPLE TYPE WELL INFORMATION
S = Macro Core Sampler   S1 = Large Core Sampler Top Bottom

T = Shelby Tube  W = Wash Type Diam. Depth Depth
R = Air Rotary     C = Core (Ft.) (Ft.)

D = Direct Push        P = Piston Sch 40 PVC Riser 1" +1.10 4.0
N = No Sample Sch 40 PVC, 10-Slot Screen 1" 4.0 9.0

Sample Sample PID Well Elevation
Depth (Ft.) Type & Rec. Sample EDRO (ppm) Visual Description Installation (Ft. MSL)

No. (Ft.,%) Interval (ppm) ps/bg Detail
0-0.5 502 0 CLAY, trace rock frag & silt;

1 0 dk brown; moist (RESIDUUM)
S-1 0.9 1 - 2 252 0

2 30% 0
wet

3 3.0
0 trace damp peat zone

4 0 4.0
S-2 1.7 0

5 57% 0

6 6.0
0

7 0
S-3 2.3 0

8 77% 0
8.5

9 9.0 WEATHERED BEDROCK 9.0 9.0
BOH @ 9.0-feet

10

DRILLING CO.: GeoEnviroTech BAKER REP.: Mark DeJohn
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Baker TEST BORING AND WELL CONSTRUCTION RECORD
Baker Environmental

PROJECT: SWMU 9 Tank 214 RFI, Naval Activity Puerto Rico
CTO NO.: CTO-147 BORING NO.: 9TW13
COORDINATES: EAST: 935,756.316 NORTH: 807,110.907
ELEVATION: SURFACE: 102.85 TOP OF PVC CASING: None

Rig: Geoprobe 6620 DT Depth to
Mcore Casing Augers Core Date Progress Weather Water

Sampler Barrel (Ft.) (Ft.)
Size (ID) 1.5-in. -- -- -- 3/14/2007 0.0 - 12.0 ft. P. sunny, breezy,80s 9.0
Length 4-ft. -- -- --
Type Geoprobe -- -- --
Hammer Wt. -- -- -- --
Fall -- -- -- --
Remarks:

SAMPLE TYPE WELL INFORMATION
S = Macro Core Sampler   S1 = Large Core Sampler Top Bottom

T = Shelby Tube  W = Wash Type Diam. Depth Depth
R = Air Rotary     C = Core (Ft.) (Ft.)

D = Direct Push        P = Piston Sch 40 PVC Riser 1" +3.49 7.0
N = No Sample Sch 40 PVC, 10-Slot Screen 1" 7.0 12.0

Sample Sample PID Well Elevation
Depth (Ft.) Type & Rec. Sample EDRO (ppm) Visual Description Installation (Ft. MSL)

No. (Ft.,%) Interval (ppm) ps/bg Detail
0-0.5 147 0 CLAY, little rock frag

1 0 (RESIDUUM)
S-1 3.0 0

2 100% 0
0 2.5

3 3.0 0 WEATHERED BEDROCK; 
358 tan & white; damp

4 0
S-2 3.0 4-5 402 2750 green staining & petro odor

5 100% 0
1910

6 6.0 0
2149

7 0 7.0
S-3 3.0 493

8 100% 0
715

9 9.0 0
144 wet zone; evidence of NAPL

10 S-4 3.0 0
100% 53 Match to Sheet 2

DRILLING CO.: GeoEnviroTech BAKER REP.: Mark DeJohn
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Baker TEST BORING AND WELL CONSTRUCTION RECORD
Baker Environmental

PROJECT: SWMU 9 Tank 214 RFI, Naval Activity Puerto Rico
CTO NO.: CTO-147 BORING NO.: 9TW13

SAMPLE TYPE DEFINITIONS
S = Macro Core Sampler   A = Auger SPT = Standard Penetration Test (ASTM D1586)

T = Shelby Tube  W = Wash PID = Photo Ionization Detector Measurement
R = Air Rotary     C = Core MSL = Mean Sea Level

D = Direct Push        P = Piston N = No Sample ps/bg = point source/background
Sample Sample PID Well Elevation

Depth (Ft.) Type & Rec. Sample EDRO (ppm) Visual Description Installation (Ft. MSL)
No. (Ft.,%) Interval (ppm) ps/bg Detail

11 11-12 ND 0 Continued from Sheet 1
38 WEATHERED BEDROCK

12 12.0 0 brown & white; less odor 12.0 12.0 90.85
BOH @ 12.0 ft

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30  

DRILLING CO.: GeoEnviroTech BAKER REP.: Mark DeJohn
DRILLER: William Rodrigez BORING NO.: 9TW13     SHEET 2 OF 2



Baker TEST BORING AND WELL CONSTRUCTION RECORD
Baker Environmental

PROJECT: SWMU 9 Tank 214 RFI, Naval Activity Puerto Rico
CTO NO.: CTO-147 BORING NO.: 9TW16
COORDINATES: EAST: 935,725.510 NORTH: 807,090.269
ELEVATION: SURFACE: 102.85 TOP OF PVC CASING: None

Rig: Geoprobe 6620DT Depth to
Mcore Casing Augers Core Date Progress Weather Water

Sampler Barrel (Ft.) (Ft.)
Size (ID) 1.5-in. -- -- -- 3/14/2007 0.0 - 9.0 ft. P. sunny, breezy,80s 2.0
Length 4-ft. -- -- --
Type Geoprobe -- -- --
Hammer Wt. -- -- -- --
Fall -- -- -- --
Remarks:

SAMPLE TYPE WELL INFORMATION
S = Macro Core Sampler   S1 = Large Core Sampler Top Bottom

T = Shelby Tube  W = Wash Type Diam. Depth Depth
R = Air Rotary     C = Core (Ft.) (Ft.)

D = Direct Push        P = Piston Sch 40 PVC Riser 1" +0.18 4.0
N = No Sample Sch 40 PVC, 10-Slot Screen 1" 4.0 9.0

Sample Sample PID Well Elevation
Depth (Ft.) Type & Rec. Sample EDRO (ppm) Visual Description Installation (Ft. MSL)

No. (Ft.,%) Interval (ppm) ps/bg Detail
0-0.5 74 0 CLAY, trace  c sand; dark

1 0 brown; moist (RESIDUUM)
S-1 1.7 0

2 57% 0 trace rock fragment; dark gray;
wet

3 3.0
0

4 0 4.0
S-2 0.9

5 30%
soupy wet

6 6.0
0

7 0
S-3 2.6 0 7.1

8 87% 0
0

9 9.0 0 9.0 9.0
BOH @ 9.0-feet

10

DRILLING CO.: GeoEnviroTech BAKER REP.: Mark DeJohn
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Baker TEST BORING AND WELL CONSTRUCTION RECORD
Baker Environmental

PROJECT: SWMU 9 Tank 214 RFI, Naval Activity Puerto Rico
CTO NO.: CTO-147 BORING NO.: 9TW17
COORDINATES: EAST: 935,799.374 NORTH: 807,112.514
ELEVATION: SURFACE: 107.0 TOP OF PVC CASING: 109.7

Rig: Geoprobe 6620 DT Depth to
Mcore Casing Augers Core Date Progress Weather Water

Sampler Barrel (Ft.) (Ft.)
Size (ID) 1.5-in. -- -- -- 3/14/2007 0.0 - 15.0 ft. P. sunny, breezy,80s 12.0
Length 4-ft. -- -- --
Type Geoprobe -- -- --
Hammer Wt. -- -- -- --
Fall -- -- -- --
Remarks:

SAMPLE TYPE WELL INFORMATION
S = Macro Core Sampler   S1 = Large Core Sampler Top Bottom

T = Shelby Tube  W = Wash Type Diam. Depth Depth
R = Air Rotary     C = Core (Ft.) (Ft.)

D = Direct Push        P = Piston Sch 40 PVC Riser 1" +2.69 10.0
N = No Sample Sch 40 PVC, 10-Slot Screen 1" 10.0 15.0

Sample Sample PID Well Elevation
Depth (Ft.) Type & Rec. Sample EDRO (ppm) Visual Description Installation (Ft. MSL)

No. (Ft.,%) Interval (ppm) ps/bg Detail
0-0.5 ND 0 WEATHERED BEDROCK;

1 0 brown; dry (clay @ rocks)
S-1 2.6 0

2 87% 0
0

3 3.0 0
0

4 0
S-2 3.0 4-5 ND 0

5 100% 0
628 green staining @ 5.4-ft; strong

6 6.0 0 odor
2482

7 0 sapprolitic in appearance
S-3 3.0 7 - 8 -- 2075

8 100% 0 very weathered zone (sandy)
1955

9 9.0 0
1818

10 S-4 3.0 0 10.0 97.00
100% 2396 Match to Sheet 2

DRILLING CO.: GeoEnviroTech BAKER REP.: Mark DeJohn
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Baker TEST BORING AND WELL CONSTRUCTION RECORD
Baker Environmental

PROJECT: SWMU 9 Tank 214 RFI, Naval Activity Puerto Rico
CTO NO.: CTO-147 BORING NO.: 9TW17

SAMPLE TYPE DEFINITIONS
S = Macro Core Sampler   A = Auger SPT = Standard Penetration Test (ASTM D1586)

T = Shelby Tube  W = Wash PID = Photo Ionization Detector Measurement
R = Air Rotary     C = Core MSL = Mean Sea Level

D = Direct Push        P = Piston N = No Sample ps/bg = point source/background
Sample Sample PID Well Elevation

Depth (Ft.) Type & Rec. Sample EDRO (ppm) Visual Description Installation (Ft. MSL)
No. (Ft.,%) Interval (ppm) ps/bg Detail

11 0 Continued from Sheet 1
128 WEATHERED BEDROCK

12 12.0 0
12 - 13 ND 165 tan & white; wet zone

13 0
27.8

14 0
0

15 15.0 0 15.0 15.0 92.00
BOH @ 15.0 ft

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30  

DRILLING CO.: GeoEnviroTech BAKER REP.: Mark DeJohn
DRILLER: William Rodrigez BORING NO.: 9TW17     SHEET 2 OF 2



Baker TEST BORING AND WELL CONSTRUCTION RECORD
Baker Environmental

PROJECT: SWMU 9 Tank 214 RFI, Naval Activity Puerto Rico
CTO NO.: CTO-147 BORING NO.: 9TW25
COORDINATES: EAST: 935,859.468 NORTH: 807,028.920
ELEVATION: SURFACE: 107.0 TOP OF PVC CASING: 109.7

Rig: Geoprobe 6620 DT Depth to
Mcore Casing Augers Core Date Progress Weather Water

Sampler Barrel (Ft.) (Ft.)
Size (ID) 1.5-in. -- -- -- 3/16/2007 0.0 - 24.0 ft. P. sunny, breezy,80s 22.5
Length 4-ft. -- -- --
Type Geoprobe -- -- --
Hammer Wt. -- -- -- --
Fall -- -- -- --
Remarks:

SAMPLE TYPE WELL INFORMATION
S = Macro Core Sampler   S1 = Large Core Sampler Top Bottom

T = Shelby Tube  W = Wash Type Diam. Depth Depth
R = Air Rotary     C = Core (Ft.) (Ft.)

D = Direct Push        P = Piston Sch 40 PVC Riser 1" +1.01 19.0
N = No Sample Sch 40 PVC, 10-Slot Screen 1" 19.0 24.0

Sample Sample PID Well Elevation
Depth (Ft.) Type & Rec. Sample EDRO (ppm) Visual Description Installation (Ft. MSL)

No. (Ft.,%) Interval (ppm) ps/bg Detail
0 SILT, some clay; dark brown;

1 0 damp
S-1 2.4 0

2 80% 0
0 F/C SAND, little f gravel; tan &

3 3.0 0 white; damp (FILL)
0

4 0
S-2 2.9 0

5 97% 0
0 5.2

6 6.0 0 WEATHERED BEDROCK;
0 gray, tan & white; damp

7 0
S-3 3.0 0

8 100% 0
0

9 9.0 0
0

10 S-4 3.0 0
100% Match to Sheet 2

DRILLING CO.: GeoEnviroTech BAKER REP.: Mark DeJohn
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Baker TEST BORING AND WELL CONSTRUCTION RECORD
Baker Environmental

PROJECT: SWMU 9 Tank 214 RFI, Naval Activity Puerto Rico
CTO NO.: CTO-147 BORING NO.: 9TW25

SAMPLE TYPE DEFINITIONS
S = Macro Core Sampler   A = Auger SPT = Standard Penetration Test (ASTM D1586)

T = Shelby Tube  W = Wash PID = Photo Ionization Detector Measurement
R = Air Rotary     C = Core MSL = Mean Sea Level

D = Direct Push        P = Piston N = No Sample ps/bg = point source/background
Sample Sample PID Well Elevation

Depth (Ft.) Type & Rec. Sample EDRO (ppm) Visual Description Installation (Ft. MSL)
No. (Ft.,%) Interval (ppm) ps/bg Detail

11 0 Continued from Sheet 1
11 - 12 0 trace rock frag

12 12.0 0
75.8 gray-green staining; slight petro

13 0 odor
S-5 3.0 75.2

14 100% 0
113 generally dark gray-green

15 15.0 0
2322

16 0 gray staining
S-6 3.0 2725

17 100% 0
17 - 18 2630

18 18.0 0
999 clayey w/rock frag; gray-green

19 0 19.0
S-7 1.9 608

20 63% 0

21 21.0
585

22 0
S-8 3.0 379 22.5-22.8 gravelly zone; brown;

23 100% 23 - 24 0 wet
42 clayey; rust brown & white;

24 24.0 0 damp; no odor 24.0 24.0
BOH @ 24.0-feet

25

26

27

28

29

30  

DRILLING CO.: GeoEnviroTech BAKER REP.: Mark DeJohn
DRILLER: William Rodrigez BORING NO.: 9TW25     SHEET 2 OF 2



Baker TEST BORING  RECORD
Baker Environmental

PROJECT: SWMU 13, Naval Activity Puerto Rico
CTO NO.: CTO-147 BORING NO.: 13SLAB10
COORDINATES: EAST: -- NORTH: --
ELEVATION: SURFACE: -- TOP OF PVC CASING: --

Rig: Geoprobe 6620 DT Depth to
Sample Casing Augers Core Date Progress Weather Water

Core Barrel (Ft.) (Ft.)
Size (ID) 1.5-in. -- -- -- 3/20/2007 0.0 - 9.0 Sunny, breezy, 80s --
Length 4-ft. -- -- --
Type Geoprobe -- -- --
Hammer Wt. -- -- -- --
Fall -- -- -- --
Remarks:

SAMPLE TYPE DEFINITIONS
S = Macro Core Sampler   S1 = Large Core Sampler EDRO = Extended Diesel-Range Organics

T = Shelby Tube  W = Wash PID = Photo Ionization Detector Measurement
R = Air Rotary     C = Core MSL = Mean Sea Level

D = Direct Push        P = Piston BG/PS = Background/Point Source
N = No Sample ppm = parts per million

Sample Sample PID Elevation
Depth (Ft.) Type & Rec. Sample EDRO (ppm) Visual Description (Ft. MSL)

No. (Ft.,%) Interval (ppm) ps/bg
CLAY, some rock frag & silt; olive drab;

1 damp (FILL)
S-1 3.0 1 - 2 -- -- green-gray staining

2 100%

3 3.0 2.7
CLAY, trace c sand; dark gray; damp

4 (FILL)
S-2 3.0 -- -- 4.3

5 100% F/C SAND, trace silt & clay; green staining;
damp (FILL)

6 6.0 6.0
WEATHERED BEDROCK; brown; damp

7 trace layers of green-stained silty sand
S-3 3.0 -- --

8 100%

9 9.0 9.0
BOH@9.0-feet  

10  
 

DRILLING CO.: GeoEnviroTech BAKER REP.: Mark DeJohn
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Michael Baker, Jr., Inc. 
Airside Business Park 
100 Airside Drive 
Moon Township, PA  15108 
 
June 14, 2007 
SDG# SWMU25106, STL-Savannah 
Naval Activity Puerto Rico, Ceiba, Puerto Rico 
Phase I RFI Work Plan, SWMU 9 Tank 214 Area 
 
Dear Mr. Kimes, 
 
The following Data Validation report is provided as requested for the parameters noted in 
the table below for SDG # SWMU25106.  The data validation was performed in 
accordance with the SW-846 methods utilized by the laboratory as well as the applicable 
Region II Standard Operating Procedures (SOPs), as available, and professional 
judgment.  Region II Standard Operating Procedures for the Validation of Organic Data 
Acquired Using SW-846 Methods  (for 8260B: Rev 1, June 1999-SOP #HW-24; and for 
8270C-Rev 2, June 2001-SOP #HW-22) were used for the noted methods.  For those 
methods that do not have an applicable Region II checklist SOP (SW-846 methods 
6010B/7471A for metals and 8015B for DRO and GRO), worksheets were provided and 
method QC limits (holding times recommendations, etc.) were used to validate the data.  
Region II flagging conventions were used for all methods as applicable.  All areas of 
concern are discussed in the body of the report and a summary of data qualifications is 
provided.   
  

Sample ID Lab ID Matrix App IX VOA App IX SVOA PAH App IX Metals DRO GRO 
9SB17-04 680-25106-1 soil X X X X X X 
9SB19-04 680-25106-2 soil X X X X X X 
9SB21-04 680-25106-3 soil X X X X X X 

9SB21-04MS 680-25106-3MS soil     X  
9SB21-04MSD 680-25106-3MSD soil     X  

 
Associated field QC blanks were analyzed in SDG SWMU25171-1.  The samples were 
evaluated based on the following criteria: 
 

• Data Completeness     
• Technical Holding Times     
• GC/MS Tuning    * 
• GC Performance   * 
• Initial/Continuing Calibrations   
• CRI Standards     
• Blanks       
• Internal Standards   *       
• Interference Check Sample  * 
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• Surrogate Recoveries     
• Laboratory Control Samples  * 
• Matrix Spike Recoveries  NA 
• Matrix Duplicate RPDs  NA 
• Post Digestion Spike Recoveries * 
• Serial Dilution s   * 
• Field Duplicates     
• Identification/Quantitation      
• Reporting Limits   * 
• Tentatively Identified Compounds NA 
 

* - indicates that qualifications were not required based on this criteria 
 
Overall Evaluation of Data/Potential Usability Issues 
 
A summary of qualifications applied to the sample results are noted below for the 
fractions validated.  Specific details regarding qualification of the data are addressed in 
the Specific Evaluation section of this narrative.  If an issue is not addressed there were 
no actions required based on unmet quality criteria.  When more than one qualifier is 
associated with a compound/analyte the validator has chosen the qualifier that best 
indicates possible bias in the results and flagged the data accordingly.  However, 
information regarding all quality control issues is provided in the body of the report and 
on the qualification summary page. 
 
VOA 
 
All soil samples exceeded the Region II analysis holding time requirements which 
resulted in qualifying the results as estimated. 
 
The associated continuing calibrations exhibited high %D for several compounds that 
resulted in qualifying these compounds as estimated.   
 
Blank contamination was exhibited in the field QC blanks that resulted in qualifications 
to the data. 
 
All of the samples exhibited low surrogate recoveries that resulted in qualifying result as 
estimated.  Samples were reanalyzed with similar results exhibited, the re-analysis of 
these samples were rejected. 
 
A field duplicate sample was submitted that did not exhibit comparable results for all 
compounds.  This resulted in the qualification of reported results as estimated for two 
compounds. 
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SVOA 
 
The associated initial and continuing calibrations exhibited high %RSD and %D for 
several compounds, which resulted in qualifying these compounds as estimated.  Low 
RRF values were also exhibited that resulted in qualifying positive results as estimated 
and non-detected results as rejected. 
 
One sample exhibited low surrogate recoveries that resulted in qualifying all results as 
estimated.  The sample was re-extracted, due to grossly exceeded holding time of 16 
days.  These samples were not used. 
 
Low-Level PAH 
 
No qualifications were required. 
 
Gasoline Range Organics (GRO) 
 
A field duplicate sample was submitted that did not exhibit comparable results for the 
target compound.  This resulted in the qualification of reported results as estimated for 
GRO in the native sample and its field duplicate. 
 
Diesel Range Organics (DRO) 
 
Blank contamination was exhibited in the field QC blanks that resulted in qualification of 
the data. 
 
Metals 
 
The CRI check standard associated with the samples exhibited recoveries below the QC 
limit for thallium.  All reported positive and non-detect results (up to 2X the PQL) for 
thallium required qualification and should be considered usable but estimated J/UJ.   
 
Blank contamination was noted in the calibration, preparation, and/or field QC blanks 
associated with samples in this batch.  Qualifications were added to the data for the 
analytes mercury, copper and zinc. 
 
Specific Evaluation of Data 
 
Data Completeness 
 
The SDG was received complete and intact.  Resubmissions were required for the VOA 
fraction as all Form IVs were absent from the submitted data package.  The laboratory 
was contacted and the forms were submitted.  Verification of MDLs was requested from 
the laboratory for the GRO and DRO fractions.  Missing raw data was requested for the 
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DRO data package.  The raw data was resubmitted.  Copies of e-mail correspondence 
with the laboratory are included in the validation worksheets. 
 
Technical Holding Times 
 
According to chain of custody records, sampling was performed on 03/14-15/07 and 
samples were received at the laboratory 03/16/07.  All sample preparation and analysis 
was performed within Region II holding time requirements with the following 
exceptions. 
 
VOA 
 
Region II validation guidelines allow 10 days from collection to date of analysis for soil 
samples.  The soils samples in this data package were sampled on 03/14-15/07 and were 
analyzed on 03/27-29/07 which exceeded the holding time criteria by 3 to 5 days; 
therefore all results were qualified as estimated (J/UJ). 
 
Initial/Continuing Calibration 
 
VOA 
 
Calibration standards exhibited %Ds and RRFs that were non-compliant.  A summary of 
these non-compliances and affected samples are noted in the following table.  Sample 
results are qualified as indicated. 
 
Standard ID Compound(s) RRF, %RSD, 

%D 
Samples  Q Flag 

CC 03/27/07  
MQ086 

acrolein 
iodomethane 
acetonitrile 
acrylonitrile 
propionitrile 
isobutanol 
methyl methacrylate 
ethyl methacrylate 

43.8% 
26.9% 
37.6% 
42.9% 
37.6^ 
42.5% 
29.1% 
25.0% 

all samples J/UJ 

CC 03/27/07 
MQ089 

carbon tetrachloride 
2-hexanone 

27.4% 
29.3% 

all samples J/UJ 

 
SVOA 
 
Calibration standards exhibited %D and RRF values that were non-compliant.  A 
summary of these non-compliances and affected samples are noted in the following table.  
Sample results are qualified as indicated. 
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Standard ID Compound(s) RRF, %RSD, %D Samples  Q Flag 
IC 03/15/07 4-nitroquinoline-1-oxide 0.0321 all samples J/R 

methyl methanesulfonate 
a,a-dimethylphenethylamine 
methapyrilene 

28.9% 
37.5% 
36.2% 

J/UJ CC 04/09/07 

4-nitroquinoline-1-oxide 
hexachlorophene 

0.02566 
0.02827 

all samples 

J/R 

 
Metals 
 
The associated PQL standard exhibited recoveries outside the 70% - 130% QC limit for 
one analyte.  A summary of these non-compliances and affected samples are noted in the 
following table.  Sample results are qualified as indicated. 
 
Standard ID Compound(s) %R Samples  Q Flag 
CRI thallium 56%/68% all samples (↑ to 2X PQL) J+/UJ- 
 
Blanks 
 
General Concerns
 
Please note that results are being reported down to the MDLs on the Form Is for all 
fractions.  Blank contamination flags have been adjusted to accommodate this as follows.  
For results that required qualification due to blank contamination, positive results that are 
> MDL but ≤ PQL/CRQL were flagged as “U” at the reported concentration rather than 
raising the reported concentration to the PQL/CRQL.  Other blank contamination 
flagging conventions are noted in the Glossary section of this report. 
 
VOA 
 
The associated QC blanks exhibited contamination as noted in the following table.  
Compounds for which there was no action required, are not included in the following 
table.  
 
Blank ID Compound Concentration 

ug/L 
MDL 
ug/L 

CRQL 
ug/L 

Action Level 
ug/L 

2007FB01 toluene 0.95J 0.62 1 9.5 
2007ER01 toluene 0.69J 0.62 1 6.9 
2007ER02 toluene 4.9 0.62 1 49 
 
Associated samples and required qualifications are noted in the following table. 
 
Sample ID Compound Q Flag 
9SB17-04, 9SB19-04, 9SB21-04 toluene U 
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DRO 
 
The associated QC blanks exhibited contamination as noted in the following table.  
Compounds for which there was no action required, are not included in the following 
table.  
 
Blank ID Compound Concentration MDL PQL Action Level 
2007FB02 DRO 0.059J mg/L or 2.006 mg/Kg 1.7 mg/Kg 3.3 mg/Kg 10.03 mg/Kg 
2007ER02 DRO 0.058J mg/L or 1.972 mg/Kg 1.7 mg/Kg 3.3 mg/Kg 9.86 mg/Kg 
 
Associated samples and required qualifications are noted in the following table. 
 
Sample ID Compound Q Flag 
9SB17-04, 9SB21-04 DRO U 
 
Metals  
 
In establishing action limits for the metals analytes, the highest concentration reported in 
associated blanks is used.  This is the concentration noted in the following table 
tabulating blank contamination.  If an analyte was detected in a blank but no action was 
required, it is not listed in the following table.  Qualifications were required due to 
calibration and field QC blank contamination.   
 
Blank ID Analyte Concentration Q Flag 
PBS lead 0.310 J mg/Kg U at reported concentration 
ICB mercury 0.1060J ug/L or 0.0053 mg/Kg U at reported concentration 

zinc 110B ug/L or 11.0 mg/Kg 2007FB02 
copper 120 ug/L or 12.0 mg/Kg 

J all + in associated samples 

Field QC blank associations are determined using tracking provided by the client.  Flags are applied to 
samples based on these associations.   
 
Associated samples and required qualifications are noted in the following table. 
 
Sample ID Analyte Q Flag 
9SB21-04 lead U 
9SB19-04 mercury U 
9SB17-04 copper J 
all samples zinc J 
 
Please note: field QC blanks are not qualified due to contamination in laboratory blanks. 
 
Surrogates 
 
VOA 
 
The following samples exhibited low surrogate recoveries for one or more surrogates.  
All results for these samples were qualified as estimated (J/UJ). 
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Sample ID Non-compliant Surrogates % Rec QC Limit Q Flag 
9SB17-04 4-bromofluorobenzene 

dibromofluoromethane 
toluene-d8 

69 
32 
63 

85-120 
66-127 
85-115 

J/UJ 

9SB19-04 toluene-d8 77 85-115 J/UJ 
9SB21-04 toluene-d8 76 85-115 J/UJ 
 
SVOA 
 
The following samples exhibited low surrogate recoveries for two or more surrogates.  
All results for these samples were qualified as stated for the fraction listed. 
 
Sample ID Non-compliant Surrogates % Rec QC Limit Q Flag 
9SB19-04 2-fluorobiphenyl 

nitrobenzene-d5 
phenol-d5 

39 
31 
34 

45-105 
35-100 
40-100 

B/N J/UJ 

 
Field Duplicates 
 
VOA 
 
Sample 9SB21-04 and duplicate sample 9SB21-04D (found in SDG #680-25107-2) did 
not exhibit comparable results for ethylbezene with 112% RPD and carbon disulfide with 
200% RPD.  These compound results were qualified as estimated (J/UJ). 
 
GRO 
 
Sample 9SB21-04 and duplicate sample 9SB21-04D (found in SDG #680-25107-2) did 
not exhibit comparable results for GRO (170% RPD).  This compound was qualified as 
estimated J. 
 
Compound Identification/Quantitation 
 
VOA 
 
The following samples were re-analyzed due to non-compliant surrogate recoveries: 
9SB17-04, 9SB19-04 and 9SB21-04.  The re-analysis of these samples was not used in 
favor of the initial analysis. 
 
SVOA 
 
Two samples, 9SB17-04 and 9SB19-04, were re-extracted due to non-compliant 
surrogate recoveries.  Due to the grossly exceeded extraction holding time the re-
extracted samples were not used in favor of the initial analysis. 
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Metals 
 
Please note that the analytes cobalt, lead and thallium required dilution in samples 
9SB19-04 and 9SB21-04 due to interference because of the abundance of the non-target 
analyte titanium in the samples.  Therefore, the analytes cobalt, lead and thallium were 
reported at elevated detection limits based on the dilution factors. 
   
Laboratory PQLs met the project specific quantitation limits for all analytes with the 
exception of arsenic, cadmium, lead, selenium, thallium, tin, and zinc.  All elements, with 
one exception, met the project specific quantitation limits when reported down to the 
MDL.  Please note that all positive results between the MDL & the PQL were qualified 
with a J flag by the laboratory.  Also, please note that thallium, reported down to the 
MDL of 1.3 mg/Kg still did not meet the project specific quantitation limit of 1.0 mg/Kg. 
 
A summary of qualifications required is provided on the following page.  Please do not 
hesitate to contact DataQual ES with any questions regarding this validation report.   

 
Sincerely, 

 
 
 

Laura Maschhoff  
President   
 
 
 
Jacqueline Cleveland 
Vice President 



 
 
Michael Baker, Jr., Inc. 
Airside Business Park 
100 Airside Drive 
Moon Township, PA  15108 
 
June 14, 2007 
 
SDG# SWMU25107-1, STL-Savannah 
Naval Activity Puerto Rico, Ceiba, Puerto Rico 
Phase I RFI Work Plan, SWMU 9 Tank 214 Area 
 
Dear Mr. Kimes, 
 
The following Data Validation report is provided as requested for the parameters noted in 
the table below for SDG # SWMU25107-1.  The data validation was performed in 
accordance with the SW-846 methods utilized by the laboratory as well as the applicable 
Region II Standard Operating Procedures (SOPs), as available, and professional 
judgment.  Region II Standard Operating Procedures for the Validation of Organic Data 
Acquired Using SW-846 Methods  (for 8260B: Rev 1, June 1999-SOP #HW-24; and for 
8270C-Rev 2, June 2001-SOP #HW-22) were used for the noted methods.  For those 
methods that do not have an applicable Region II checklist SOP (SW-846 methods 
6010B/7471A for metals and 8015B for DRO and GRO), worksheets were provided and 
method QC limits (holding times recommendations, etc.) were used to validate the data.  
Region II flagging conventions were used for all methods as applicable.  All areas of 
concern are discussed in the body of the report and a summary of data qualifications is 
provided.   
 

Sample ID Lab ID Matrix App IX VOA App IX SVOA PAH App IX Metals DRO GRO 
9SB00-00 680-25107-1 soil X X X X X X 
9SB00-01 680-25107-2 soil X X X X X X 
9SB01-00 680-25107-3 soil X X X X X X 
9SB02-00 680-25107-4 soil X X X X X X 
9SB03-00 680-25107-5 soil X X X X X X 
9SB03-01 680-25107-6 soil X X X X X X 
9SB04-00 680-25107-7 soil X X X X X X 
9SB04-02 680-25107-8 soil X X X X X X 

9SB01-00D 680-25107-9 soil X X X X X X 
9SB12-02 680-25107-10 soil X X X X X X 
9SB05-00 680-25107-11 soil X X X X X X 
9SB06-00 680-25107-12 soil X X X X X X 
9SB06-01 680-25107-13 soil X X X X X X 
9SB07-00 680-25107-14 soil X X X X X X 
9SB08-00 680-25107-15 soil X X X X X X 
9SB09-00 680-25107-16 soil X X X X X X 
9SB09-02 680-25107-17 soil X X X X X X 
9SB10-00 680-25107-18 soil X X X X X X 
9SB10-02 680-25107-19 soil X X X X X X 
9SB11-00 680-25107-20 soil X X X X X X 

9SB01-00 MS 680-25107-3 soil X X X X X X 
9SB01-00 MSD 680-25107-3 soil X X X X X X 
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The following quality control samples were provided with this SDG: Sample 9SB01-
00D- field duplicate of sample 9SB01-00.  Associated field QC blanks were analyzed in 
SDG SWMU25171-1. 
 
The samples were evaluated based on the following criteria: 
 

• Data Completeness   *  
• Technical Holding Times     
• GC/MS Tuning    * 
• GC Performance   * 
• Initial/Continuing Calibrations   
• CRI Standards     
• Blanks       
• Internal Standards         
• Interference Check Sample  * 
• Surrogate Recoveries     
• Laboratory Control Samples  * 
• Matrix Spike Recoveries   
• Matrix Duplicate RPDs  * 
• Post Digestion Spike Recoveries * 
• Serial Dilution s    
• Field Duplicates   *  
• Identification/Quantitation      
• Reporting Limits   * 
• Tentatively Identified Compounds NA 
 

* - indicates that qualifications were not required based on this criteria 
 
Overall Evaluation of Data/Potential Usability Issues 
 
A summary of qualifications applied to the sample results are noted below for the 
fractions validated.  Specific details regarding qualification of the data are addressed in 
the Specific Evaluation section of this narrative.  If an issue is not addressed there were 
no actions required based on unmet quality criteria.  When more than one qualifier is 
associated with a compound/analyte the validator has chosen the qualifier that best 
indicates possible bias in the results and flagged the data accordingly.  However, 
information regarding all quality control issues is provided in the body of the report and 
on the qualification summary page. 
 
All Fractions 
 
Region II guidelines state that if any sample analyzed as a soil contains 50-90% water all 
the data should be flagged as estimated.  Due to this criteria two samples were qualified 
as estimated for all compounds/analytes in all fractions. 
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VOA 
 
All soil samples exceeded the Region II analysis holding time requirements.  This 
resulted in the qualification of the results as estimated. 
 
The associated continuing calibrations exhibited high %Ds for several compounds that 
resulted in the qualification of these compounds as estimated.   
 
Several samples exhibited low surrogate recoveries that resulted in the qualification of 
the results as estimated.  Samples were reanalyzed with similar results exhibited, 
therefore the re-analyses were rejected for most of those samples. 
 
Blank contamination was exhibited in the field QC blanks that resulted in qualification of 
the data. 
 
Several samples exhibited non-compliant internal standard area recoveries that resulted in 
qualification of the data. 
 
 SVOA 
 
The associated initial and continuing calibrations exhibited high %RSDs and %Ds for 
several compounds, which resulted in the qualification of these compounds as estimated.  
Low RRF values were also exhibited that resulted in the qualification of the positive 
results as estimated and non-detected results as rejected. 
 
Low-Level PAH 
 
Blank contamination was exhibited in the field QC blanks that resulted in qualification of 
the data. 
 
Gasoline Range Organics (GRO) 
 
One sample exhibited a non-compliant internal standard recovery that resulted in the 
qualification of the reported result as estimated.  
 
The MS/MSD exhibited non-compliant recoveries for the target compound.  The native 
sample and field qualified as estimated J. 
 
Diesel Range Organics (DRO) 
 
Blank contamination was exhibited in the field QC blanks that resulted in qualification of 
the data. 
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Metals 
 
The CRI check standard associated with the samples exhibited recoveries below the QC 
limit for thallium.  All reported positive and non-detect results (up to 2X the PQL) for 
thallium required qualification and should be considered usable but estimated J/UJ.   
 
Blank contamination was noted in the calibration, preparation, and/or field QC blanks 
associated with samples in this batch.  Qualifications were added to the data for the 
analytes mercury, copper and zinc. 
 
The MS/MSD pairs exhibited non-compliant recoveries for several target analytes.  Two 
MS/MSD pairs were prepared with the samples.  One of these pairs was analyzed in SDG 
SWMU25107-2.  However, since these samples are all site specific and they were 
prepared together, recoveries for both spike pairs were used to flag samples in both 
SDGs.  Positive and non-detect results for the analytes cobalt, copper, lead, vanadium 
and antimony were qualified as estimated J/UJ in all samples. 
 
The serial dilution of sample 9SB16-00 exhibited a non-compliant %D for the analyte 
zinc.  This serial dilution was analyzed in SDG SWMU25107-2.  However, since these 
samples are all site specific and were prepared together, serial dilution results were used 
to flag samples in both SDGs.  Positive and non-detect results for the analytes cobalt, 
copper, lead vanadium and antimony were qualified as estimated J/UJ in all samples. 
 
Specific Evaluation of Data 
 
Data Completeness 
 
The SDG was received complete and intact.  Verification of MDLs was requested from 
the laboratory for the GRO and DRO fractions.  A correction for an error noted in the 
GRO case narrative was requested from the laboratory.  Copies of e-mail correspondence 
with the laboratory are included in the validation worksheets. 
 
Technical Holding Times 
 
According to chain of custody records, sampling was performed on 03/12-13/07 and 
samples were received at the laboratory 03/16/07.  All sample preparation and analysis 
was performed within Region II and/or method holding time requirements with the 
following exceptions. 
 
VOA 
 
Region II validation guidelines allow 10 days from collection to date of analysis for soil 
samples.  The soils samples in this data package were sampled on 03/12-13/07 and were 
analyzed on 03/23-26/07.  These sample analyses exceeded the holding time criteria by 1 
to 3 days; therefore all results were qualified as estimated (J/UJ). 
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Initial/Continuing Calibration 
 
VOA 
 
Calibration standards exhibited %Ds and RRFs that were non-compliant.  A summary of 
these non-compliances and affected samples are noted in the following table.  Sample 
results are qualified as indicated. 
 
Standard ID Compound(s) RRF, 

%RSD, 
%D 

Samples  Q Flag 

CC 03/23/07  iodomethane 
acetonitrile 
3-chloro-1-propene 
acrylonitrile 
propionitrile 
isobutanol 
methyl methacrylate 
ethyl methacrylate 
pentachloroethane 

29.1% 
29.8% 
21.0% 
21.3% 
22.4% 
33.5% 
22.3% 
23.9% 
20.4% 

9SB00-00, 9SB00-01, 
9SB02-00, 9SB03-00, 
9SB03-01, 9SB04-00, 
9SB04-02, 9SB01-00D, 
9SB05-00, 9SB06-00, 
9SB06-01, 9SB09-00 
 

J/UJ 

CC 03/26/07  acrolein 
iodomethane 
acetonitrile 
acrylonitrile 
propionitrile 
methyl methacrylate 
pentachloroethane 
chloromethane 
acetone 

25.3% 
26.7% 
34.9% 
23.9% 
22.4% 
27.5% 
22.1% 
22.5% 
20.9% 

9SB10-02, 9SB11-00RA J/UJ 

CC 03/25/07 acrolein 
iodomethane 
acetonitrile 
3-chloro-1-propene 
acrylonitrile 
propionitrile 
methacrylonitrile 
isobutanol 
methyl methacrylate 
ethyl methacrylate 
trans-1,4-dichloro-2-butene 
pentachloroethane 

46.4% 
23.5% 
35.4% 
28.8% 
49.6% 
32.1% 
30.8% 
34.2% 
45.1% 
41.0% 
27.8% 
32.7% 

9SB12-02, 9SB07-00RA 
9SB08-00RA, 
9SB10-00RA, 
9SB09-02 

J/UJ 

 
SVOA 
 
Calibration standards exhibited %D and RRF values that were non-compliant.  A 
summary of these non-compliances and affected samples are noted in the following table.  
Sample results are qualified as indicated. 
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Standard ID Compound(s) RRF, %RSD, %D Samples  Q Flag 
IC 04/04/07 4-nitroquinoline-1-oxide 0.0282 all samples J/R 

a,a-dimethylphenethylamine 
hexachlorophene 
aramite, total 
4-nitrophenol 

21.2% 
25.9% 
28.5% 
22.5% 

J/UJ CC 04/05/07 

4-nitroquinoline-1-oxide 0.022 

9SB00-00, 9SB00-01, 
9SB01-00, 9SB02-00, 
9SB03-00, 9SB03-01, 
9SB04-00, 9SB01-00D, 
9SB12-02, 9SB05-00, 
9SB06-00, 9SB06-01, 
9SB08-00, 9SB09-00, 
9SB09-02, 9SB10-00 

J/R 

a,a-dimethylphenethylamine 
aramite, total 
famphur 

30.8% 
58.2% 
23.4% 

J/UJ CC 04/09/07 

4-nitroquinoline-1-oxide 
methyl methanesulfonate 

0.024 
0.047 

9SB04-02, 9SB07-00, 
9SB10-02, 9SB11-00 

J/R 

 
Metals 
 
The associated PQL standard exhibited recoveries outside the 70% - 130% QC limit for 
one analyte.  A summary of these non-compliances and affected samples are noted in the 
following table.  Sample results are qualified as indicated. 
 
Standard ID Compound(s) %R Samples  Q Flag 
CRI thallium 56%/68% all samples (↑ to 2X PQL) J+/UJ- 
 
Blanks 
 
General Concerns
 
Please note that results are being reported down to the MDLs on the  Form Is for all 
fractions.  Blank contamination flags have been adjusted to accommodate this as follows.  
For results that required qualification due to blank contamination, positive results that are 
> MDL but ≤ PQL/CRQL were flagged as “U” at the reported concentration rather than 
raising the reported concentration to the PQL/CRQL.  Other blank contamination 
flagging conventions are noted in the Glossary section of this report. 
 
VOA 
 
The associated QC blanks exhibited contamination as noted in the following table.  
Compounds for which there was no action required, are not included in the following 
table.   
 
Blank ID Compound Concentration 

ug/L 
MDL 
ug/L 

CRQL 
ug/L 

Action Level 
ug/L 

2007FB01 toluene 0.95J 0.62 1 9.5 
2007ER01 toluene 0.69J 0.62 1 6.9 
2007ER02 toluene 4.9 0.62 1 49 
 
Associated samples and required qualifications are noted in the following table. 
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Sample ID Compound Q Flag 
9SB08-00RA, 9SB09-02, 9SB10-00RA toluene U 
 
LL PAH 
 
The associated QC blanks exhibited contamination as noted in the following table.  
Compounds for which there was no action required, are not included in the following 
table.  
 
Blank ID Compound Concentration 

ug/L 
MDL 
ug/L 

CRQL 
ug/L 

Action Level 
ug/L 

2007FB02 fluoranthene 0.090J 0.0083 6.7 0.9 
 
Associated samples and required qualifications are noted in the following table. 
 
Sample ID Compound Q Flag 
9SB10-02 fluoranthene U 
 
DRO 
 
The associated QC blanks exhibited contamination as noted in the following table.  
Compounds for which there was no action required, are not included in the following 
table.  
 
Blank ID Compound Concentration MDL PQL Action Level 
2007FB02 DRO 0.059J mg/L or 2.006 mg/Kg 1.7 mg/Kg 3.3 mg/Kg 10.03 mg/Kg 
2007ER02 DRO 0.058J mg/L or 1.972 mg/Kg 1.7 mg/Kg 3.3 mg/Kg 9.86 mg/Kg 
 
Associated samples and required qualifications are noted in the following table. 
 
Sample ID Compound Q Flag 
9SB03-01 DRO U 
 
Metals  
 
In establishing action limits for the metals analytes, the highest concentration reported in 
associated blanks is used.  This is the concentration noted in the following table 
tabulating blank contamination.  If an analyte was detected in a blank but no action was 
required, it is not listed in the following table.  Qualifications were required due to 
calibration and field QC blank contamination.   
 
Blank ID Analyte Concentration Action Level Q Flag 
ICB mercury 0.0920J ug/L or 0.0046 mg/Kg PQL U at reported concentration 

zinc 110B ug/L or 11.0 mg/Kg 2007FB02 
copper 120 ug/L or 12.0 mg/Kg 

10 X blank level J + in associated samples 

Field QC blank associations are determined using tracking provided by the client.  Flags are applied to 
samples based on these associations.   
 

  Ceiba, Puerto Rico SDG# SWMU25107-1 
  Page 7  



 
 

  Michael Baker, Jr., Inc. 

Associated samples and required qualifications are noted in the following table. 
 
Sample ID Analyte Q Flag 
9SB03-01, 9SB04-00, 9SB12-02, 
9SB06-00, 9SB06-01, 9SB08-00 

mercury U 

9SB00-01, 9SB03-01, 9SB04-02, 
9SB12-02, 9SB06-01, 9SB09-02, 
9SB10-02 

copper J 

9SB00-01, 9SB03-01, 9SB04-02, 
9SB12-02, 9SB06-01, 9SB09-02, 
9SB10-02 

zinc J 

 
Please note: field QC blanks are not qualified due to contamination in laboratory blanks. 
 
Internal Standards  
 
VOA 
 
The following samples exhibited non-compliant internal standard recoveries for the 
standard listed.  All compounds associated with the non-compliant standard were 
qualified as stated. 
 

Sample ID Non-compliant Standard Q flag 
9SB00-01, 9SB04-02 1,2-dichloroethane-d4, 

chlorobenzene-d5 
J 

9SB05-00, 9SB10-00RA, 
9SB11-00RA 

chlorobenzene-d5 J/UJ 

 
GRO 
 
The following sample exhibited a non-compliant internal standard recovery for the 
standard listed.  The associated target compound was qualified as noted. 
 

Sample ID Non-compliant Standard Q flag 
9SB05-0 bromofluorobenzene J/UJ 

 
Surrogates 
 
VOA 
 
The following samples exhibited low surrogate recoveries for one or more surrogates.  
All results for these samples were qualified as estimated (J/UJ). 
 
Sample ID Non-compliant Surrogates % Rec QC Limit Q Flag 
9SB00-01 4-bromofluorobenzene 

dibromofluoromethane 
toluene-d8 

47 
26 
83 

85-120 
66-127 
85-115 

J/UJ 

9SB01-00 dibromofluoromethane 
toluene-d8 

41 
81 

66-127 
85-115 

J/UJ 

9SB02-00 4-bromofluorobenzene 74 85-120 J/UJ 

  Ceiba, Puerto Rico SDG# SWMU25107-1 
  Page 8  



 
 

  Michael Baker, Jr., Inc. 

Sample ID Non-compliant Surrogates % Rec QC Limit Q Flag 
toluene-d8 80 85-115 

9SB03-00 4-bromofluorobenzene 
toluene-d8 

77 
80 

85-120 
85-115 

J/UJ 

9SB04-00 4-bromofluorobenzene 80 85-120 J/UJ 
9SB04-02 4-bromofluorobenzene 

dibromofluoromethane 
toluene-d8 

48 
13 
82 

85-120 
66-127 
85-115 

J/UJ 

9SB01-00D 4-bromofluorobenzene 
dibromofluoromethane 
toluene-d8 

502 
37 
81 

85-120 
66-127 
85-115 

J/UJ 

9SB05-00 4-bromofluorobenzene 
toluene-d8 

73 
78 

85-120 
85-115 

J/UJ 

9SB07-00RA 4-bromofluorobenzene 78 85-120 J/UJ 
9SB08-00RA 4-bromofluorobenzene 80 85-120 J/UJ 
9SB09-00 4-bromofluorobenzene 

toluene-d8 
72 
83 

85-120 
85-115 

J/UJ 

9SB10-00RA 4-bromofluorobenzene 
toluene-d8 

69 
79 

85-120 
85-115 

J/UJ 

9SB11-00RA 4-bromofluorobenzene 
toluene-d8 

73 
77 

85-120 
85-115 

J/UJ 

 
Matrix Spike and Matrix Spike Duplicate 
 
GRO 
 
The MS/MSD pair of sample 9SB01-00 exhibited recoveries below the QC limits.  
Specific recovery and action information is noted in the following table. 
 
MS/MSD ID Compound Samples Affected %Recovery Q Flag 
9SB01-00 GRO 9SB01-00, 9SB01-00D -199/-209 J 
 
Metals 
 
The MS/MSD pair of sample 9SB01-00 exhibited a recovery above the QC limits.  The 
MS/MSD pair of sample 9SB16-00 exhibited recoveries below the QC limits.  The PDS 
spikes exhibited acceptable recoveries.  Results in the field samples were flagged based 
on Region II guidance and professional judgment.  Specific recovery and action 
information is noted in the following table.  Sample 9SB16-00 and its MS/MSD pair 
were reported in SDG SWMU25107-2.  Samples in this SDG were flagged based on 
recoveries in both MS/MSD pairs because the samples in both SDGs were prepped 
together.   
 
MS/MSD ID Analytes Samples Affected %Recovery Q Flag 
9SB01-00 copper 196 J 

cobalt 74 
copper 47/33 
lead 63 
vanadium 62 

9SB16-00 

antimony 

all samples 

72 

J/UJ 
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Serial Dilutions 
 
Metals 
 
The serial dilution analysis of the sample 9SB16-00 analyzed for the samples in this SDG 
exhibited a non-compliant %D for one analyte.  Specific action is noted in the following 
table.  This sample and serial dilution were analyzed in SDG SWMU25107-2 but samples 
from this SDG were flagged based on its results because they were prepped together. 
 
SD ID Analytes Samples Affected %Difference Q Flag 
9SB16-00 zinc all samples 13.8 J+ 

 
Compound Identification/Quantitation 
 
All Fractions 
 
Region II guidelines state that if any sample analyzed as a soil contains 50-90% water all 
the data should be flagged as estimated.  The following samples exceeded 50% moisture 
and were qualified as estimated. 
 

Sample ID % Moisture Qualification 
9SB04-02 55.8 J/UJ 
9SB05-00 53.4 J/UJ 

 
VOA 
 
Several samples were re-analyzed due to non-compliant surrogate recoveries.  For the  
following samples the re-analysis or dilution was not used in favor of the initial analysis: 
9SB00-01DL, 9SB01-00DL, 9SB01-00RADL, 9SB02-00RA, 9SB03-00RA, 9SB04-
00RA, 9SB04-02DL, 9SB04-02RADL, 9SB01-00DDL, 9SB01-00DRADL, 9SB05-
00RA and 9SB09-00RA.  For the following samples the initial analysis was not used in 
favor of the re-analysis: 9SB07-00, 9SB08-00, 9SB10-00 and 9SB11-00. 
 
DRO 
 
Please note that besides high concentrations of DRO, the samples in this SDG also 
exhibited significant concentrations of Oil Range Organics (ORO) (C20-C36).  It is 
possible that the DRO (C10-C28) results are biased high by the presence of ORO in the 
samples because the hydrocarbon ranges overlap.  The lab quantitated both DRO and 
ORO, but reported only DRO on the Form 1s.  The sample results were not qualified due 
to this issue because the reported DRO result was based on a carbon range of C10-C28 
only.  However, the end-user is cautioned to note that the heavier fuel is also present in 
all of the samples in this SDG. 
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Metals 
 
Please note that the analytes cobalt, lead and thallium required dilution in samples 
9SB03-00, 9SB04-00, 9SB06-00 and 9SB06-01 due to interference because of the 
abundance of the non-target analyte titanium in the samples.  Therefore, the analytes 
cobalt, lead and thallium were reported at elevated detection limits based on the dilution 
factors. 
 
Laboratory PQLs met the project specific quantitation limits for all analytes with the 
exception of arsenic, cadmium, lead, selenium, thallium, tin, and zinc.  All elements, with 
one exception, met the project specific quantitation limits when reported down to the 
MDL.  Please note that all positive results between the MDL & the PQL were qualified 
with a J flag by the laboratory.  Also, please note that thallium, reported down to the 
MDL of 1.3 mg/Kg still did not meet the project specific quantitation limit of 1.0 mg/Kg. 
 
 
A summary of qualifications required is provided on the following page.  Please do not 
hesitate to contact DataQual ES with any questions regarding this validation report.   

 
Sincerely, 

 
 
 

Laura Maschhoff  
President   
 
 
 
Jacqueline Cleveland 
Vice President 

  Ceiba, Puerto Rico SDG# SWMU25107-1 
  Page 11  



 
 
Michael Baker, Jr., Inc. 
Airside Business Park 
100 Airside Drive 
Moon Township, PA  15108 
 
June 14, 2007 
SDG# SWMU25107-2, STL-Savannah 
Naval Activity Puerto Rico, Ceiba, Puerto Rico 
Phase I RFI Work Plan, SWMU 9 Tank 214 Area 
 
Dear Mr. Kimes, 
 
The following Data Validation report is provided as requested for the parameters noted in 
the table below for SDG # SWMU25107-2.  The data validation was performed in 
accordance with the SW-846 methods utilized by the laboratory as well as the applicable 
Region II Standard Operating Procedures (SOPs), as available, and professional 
judgment.  Region II Standard Operating Procedures for the Validation of Organic Data 
Acquired Using SW-846 Methods  (for 8260B: Rev 1, June 1999-SOP #HW-24; and for 
8270C-Rev 2, June 2001-SOP #HW-22) were used for the noted methods.  For those 
methods that do not have an applicable Region II checklist SOP (SW-846 methods 
6010B/7471A for metals and 8015B for DRO and GRO), worksheets were provided and 
method QC limits (holding times recommendations, etc.) were used to validate the data.  
Region II flagging conventions were used for all methods as applicable.  All areas of 
concern are discussed in the body of the report and a summary of data qualifications is 
provided.   

Sample ID Lab ID Matrix App IX VOA App IX SVOA PAH App IX Metals DRO GRO 
9SB11-02 680-25171-21 soil X X X X X X 
9SB12-00 680-25171-22 soil X X X X X X 
9SB13-00 680-25171-23 soil X X X X X X 
9SB13-02 680-25107-24 soil X X X X X X 
9SB13-06 680-25107-25 soil X X X X X X 
9SB14-00 680-25107-26 soil X X X X X X 
9SB15-00 680-25107-27 soil X X X X X X 
9SB15-02 680-25107-28 soil X X X X X X 
9SB15-04 680-25107-29 soil X X X X X X 
9SB16-00 680-25107-30 soil X X X X X X 
9SB17-00 680-25107-31 soil X X X X X X 
9SB18-00 680-25107-32 soil X X X X X X 
9SB18-04 680-25107-33 soil X X X X X X 
9SB19-00 680-25171-34 soil X X X X X X 

9SB16-00D 680-25171-35 soil X X X X X X 
9SB20-00 680-25171-36 soil X X X X X X 
9SB20-04 680-25171-37 soil X X X X X X 

9SB21-04D 680-25171-38 soil X X X X X X 
9SB21-06 680-25171-39 soil X X X X X X 
2007TB01 680-25107-40 water X      
2007TB02 680-25107-41 water X      
2007TB03 680-25107-42 water X      

9SB16-00 MS 680-25107-30 soil X X X X X X 
9SB16-00 MSD 680-25107-30 soil X X X X X X 
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The following quality control samples were provided with this SDG: Sample 9SB16-
00D-field duplicate of sample 9SB16-00; sample 9SB21-04D-field duplicate of sample 
9SB21-04 (analyzed in SDG SWMU25106); and trip blanks 2007TB01, 2007TB02 and 
2007TB03.   
 
The samples were evaluated based on the following criteria: 
 

• Data Completeness   *  
• Technical Holding Times     
• GC/MS Tuning    * 
• GC Performance   * 
• Initial/Continuing Calibrations   
• CRI Standards     
• Blanks       
• Internal Standards          
• Interference Check Sample  * 
• Surrogate Recoveries     
• Laboratory Control Samples  * 
• Matrix Spike Recoveries   
• Matrix Duplicate RPDs  * 
• Post Digestion Spike Recoveries * 
• Serial Dilution s    
• Field Duplicates     
• Identification/Quantitation      
• Reporting Limits   * 
• Tentatively Identified Compounds NA 
 

* - indicates that qualifications were not required based on this criteria 
 
Overall Evaluation of Data/Potential Usability Issues 
 
A summary of qualifications applied to the sample results are noted below for the 
fractions validated.  Specific details regarding qualification of the data are addressed in 
the Specific Evaluation section of this narrative.  If an issue is not addressed there were 
no actions required based on unmet quality criteria.  When more than one qualifier is 
associated with a compound/analyte the validator has chosen the qualifier that best 
indicates possible bias in the results and flagged the data accordingly.  However, 
information regarding all quality control issues is provided in the body of the report and 
on the qualification summary page. 
 
VOA 
 
All soil samples exceeded the Region II analysis holding time requirements which 
resulted in qualifying the results as estimated. 
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The associated continuing calibrations exhibited high %D for several compounds that 
resulted in qualifying these compounds as estimated.  Associated continuing calibrations 
also exhibited a low RRF values that resulted in qualifying compound non-detected 
results as rejected. 
 
Several samples exhibited low surrogate recoveries that resulted in the qualification of all 
results associated with the non-compliant standard as estimated.   
 
Several samples exhibited low surrogate recoveries that resulted in the qualification of all 
results as estimated.  Samples were reanalyzed with similar results exhibited. 
 
Blank contamination was exhibited in the field QC blanks that resulted in qualification of 
the data. 
 
Two field duplicate sample pairs were submitted in this data package.  Due to non-
comparable results qualifications were added to the data. 
 
 SVOA 
 
The associated initial and continuing calibrations exhibited high %RSD and %D for 
several compounds, which resulted in qualifying these compounds as estimated.  Low 
RRF values were also exhibited that resulted in qualifying the positive results as 
estimated and non-detected results as rejected. 
 
Blank contamination was exhibited in the associated method blank that resulted in 
qualifications to the data. 
 
Low-Level PAH 
 
Blank contamination was exhibited in the field QC blanks that resulted in qualifications 
to the data. 
 
Gasoline Range Organics (GRO) 
 
Three samples were analyzed outside the 14-day method holding time for soil samples.  
The results in these samples were qualified as estimated. 
 
One continuing calibration standard exhibited a non-compliant %D.  One positive result 
required qualification. 
 
Two samples exhibited non-compliant internal standard recoveries that resulted in the 
qualification of the reported results as estimated.  
 
One field duplicate pair exhibited non-comparable results for GRO.  The positive result 
in the field sample and the duplicate were qualified. 
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Diesel Range Organics (DRO) 
 
Blank contamination was exhibited in the field QC blanks that resulted in qualification of 
the data. 
 
Metals 
 
The CRI check standard associated with the samples exhibited recoveries below the QC 
limit for thallium.  All reported positive and non-detect results (up to 2X the PQL) for 
thallium required qualification and should be considered usable but estimated J/UJ.   
 
Blank contamination was noted in the calibration, preparation, and/or field QC blanks 
associated with samples in this batch.  Qualifications were added to the data for the 
analytes lead, copper and zinc. 
 
The MS/MSD pair exhibited non-compliant recoveries for several target analytes.   
Positive and non-detect results for the analytes cobalt, copper, lead, vanadium and 
antimony were qualified as estimated J/UJ in all samples. 
 
The serial dilution of sample 9SB16-00 exhibited a non-compliant %D for the analyte 
zinc.  Positive and non-detect results for the analytes cobalt, copper, lead vanadium and 
antimony were qualified as estimated J/UJ in all samples. 
 
One field duplicate pair exhibited a non-compliant RPD for one analyte.  The positive 
results in the field sample and the duplicate were qualified. 
 
Specific Evaluation of Data 
 
Data Completeness 
 
The SDG was received complete and intact.  Verification of MDLs was requested from 
the laboratory for the GRO and DRO fractions. 
 
Technical Holding Times 
 
According to chain of custody records, sampling was performed on 03/13-15/07 and 
samples were received at the laboratory 03/16/07.  All sample preparation and analysis 
was performed within Region II and/or method holding time requirements with the 
following exceptions. 
 
VOA 
 
Region II validation guidelines allow 10 days from collection to date of analysis for soil 
samples.  The soils samples in this data package were sampled on 03/13-15/07 and were 
analyzed on 03/25-27/07 which exceeded the holding time criteria by 1to 3 days; 
therefore all results were qualified as estimated (J/UJ). 
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GRO 
 
SW-846 Method 8015B allows 14 days from collection to date of analysis for soil 
samples.  The holding time was exceeded by one day in three samples.  Therefore, GRO 
results in samples 9SB13-02, 9SB15-02 and 9SB15-04 were qualified as estimated J/UJ. 
 
Initial/Continuing Calibration 
 
VOA 
 
Calibration standards exhibited %Ds and RRFs that were non-compliant.  A summary of 
these non-compliances and affected samples are noted in the following table.  Sample 
results are qualified as indicated. 
 
Standard ID Compound(s) RRF, %RSD, %D Samples  Q Flag 
CC 03/26/07 acrolein 

iodomethane 
acetonitrile 
acrylonitrile 
propionitrile 
methyl methacrylate 
pentachloroethane 
chloromethane 
acetone 

25.3% 
26.7% 
34.9% 
23.9% 
22.4% 
27.5% 
22.1% 
22.5% 
20.9% 

9SB13-06, 9SB14-00, 
9SB11-02RA,  
9SB12-00RA, 9SB13-00, 
9SB15-00, 9SB15-02,  
9SB15-04, 9SB16-00, 
9SB17-00, 9SB18-00, 
9SB18-04, 9SB19-00, 
9SB16-00D, 9SB20-00, 
9SB13-02 

J/UJ 

acrolein 
pentachloroethane 

24.6% 
81.6% 

J/UJ CC 03/27/07 

trans-1,4-dichloro-2-
butene 

0.019 

9SB20-04, 9SB21-04D, 
9SB21-06, 2007TB01, 
2007TB02, 2007TB03 J/R 

 
SVOA 
 
Calibration standards exhibited %D and RRF values that were non-compliant.  A 
summary of these non-compliances and affected samples are noted in the following table.  
Sample results are qualified as indicated. 
 
Standard ID Compound(s) RRF, %RSD, %D Samples  Q Flag 
IC 04/04/07 4-nitroquinoline-1-oxide 0.0282 9SB12-00, 9SB13-02, 

9SB13-06, 9SB15-02, 
9SB15-04, 9SB17-00, 
9SB18-00, 9SB20-00, 
9SB20-04, 9SB21-06, 
9SB15-00, 9SB18-04, 
9SB21-04D, 9SB14-00, 
9SB16-00, 9SB19-00 

J/R 

IC 04/10/07 4-nitroquinoline-1-oxide 
hexachlorophene 

0.0171 9SB11-02,  
9SB13-00,  
9SB16-00D 

J/R 

CC 04/10/07 4-nitrophenol 
4,6-dinitro-2-methylphenol 
parathion 
famphur 

25.3% 
26.9% 
31.0% 
22.0% 

9SB11-02,  
9SB13-00,  
9SB16-00D 

J/UJ 
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Standard ID Compound(s) RRF, %RSD, %D Samples  Q Flag 

1,3,5-trinitrobenzene 24.0% J/UJ CC 04/04/07 
4-nitroquinoline-1-oxide 0.031 

9SB12-00, 9SB13-02, 
9SB13-06, 9SB15-02, 
9SB15-04, 9SB17-00, 
9SB18-00, 9SB20-00, 
9SB20-04, 9SB21-06 

J/R 

a,a-dimethylphenethylamine 
hexachlorophene 
aramite (total) 

21.2% 
25.9% 
28.5% 

J/UJ CC 04/05/07 

4-nitroquinoline-1-oxide 0.022 

9SB15-00, 9SB18-04, 
9SB21-04D 

J/R 
4-nitrophenol 
a,a-dimethylphenethylamine 
1,3,5-trinitrobenzene 
aramite (total) 
famphur 

22.5% 
30.8% 
37.9% 
58.2% 
23.4% 

J/UJ CC 04/09/07 

methyl methanesulfonate 
4-nitroquinoline-1-oxide 

0.047 
0.024 

9SB14-00, 
9SB16-00, 9SB19-00 

J/R 

 
GRO 
 
One calibration standard exhibited a non-compliant %D.  A summary of the non-
compliance and affected sample is noted in the following table.  Sample results are 
qualified as indicated. 
 
Standard ID Compound(s) %D Samples  Q Flag 
3/27/07, 1820 GRO 27.7 9SB13-06 J 
 
CRI Standard 
 
Metals 
 
The associated PQL standard exhibited recoveries outside the 70% - 130% QC limit for 
one analyte.  A summary of these non-compliances and affected samples are noted in the 
following table.  Sample results are qualified as indicated. 
 
Standard ID Compound(s) %R Samples  Q Flag 
CRI thallium 56/68 all samples (↑ to 2X PQL) J+/UJ- 
 
Blanks 
 
General Concerns
 
Please note that results are being reported down to the MDLs on the Form Is for all 
fractions.  Blank contamination flags have been adjusted to accommodate this as follows.  
For results that required qualification due to blank contamination, positive results that are 
> MDL but ≤ PQL/CRQL were flagged as “U” at the reported concentration rather than 
raising the reported concentration to the PQL/CRQL.  Other blank contamination 
flagging conventions are noted in the Glossary section of this report. 
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VOA 
 
The associated QC blanks exhibited contamination as noted in the following table.  
Compounds for which there was no action required, are not included in the following 
table.   
 
Blank ID Compound Concentration 

ug/L 
MDL 
ug/L 

CRQL 
ug/L 

Action Level 
ug/L 

2007FB01 toluene 0.95J 0.62 1 9.5 
2007ER01 toluene 0.69J 0.62 1 6.9 
2007ER02 toluene 4.9 0.62 1 49 
Associated samples and required qualifications are noted in the following table. 
 
Sample ID Compound Q Flag 
9SB17-00, 9SB18-00 toluene U 
 
SVOA 
 
The associated method blank exhibited contamination as noted in the following table.  
Compounds for which there was no action required, are not included in the following 
table.  
 
Blank ID Compound Concentration 

ug/Kg 
MDL 
ug/Kg 

CRQL 
ug/Kg 

Action Level 
ug/Kg 

MB 680-
70432/20-AA 

bis(2-ethylhexyl)phthalate 42J  38 330 420 

 
Associated samples and required qualifications are noted in the following table. 
 
Sample ID Compound Q Flag 
9SB13-00, 9SB18-04 bis(2-ethylhexyl)phthalate U 
 
LL PAH 
 
The associated field QC blanks exhibited contamination as noted in the following table.  
Compounds for which there was no action required, are not included in the following 
table.   
 
Blank ID Compound Concentration 

ug/L 
MDL 
ug/L 

CRQL 
ug/L 

Action Level 
ug/L 

2007FB02 fluoranthene 0.090J 0.0083 6.7 0.9 
 
Associated samples and required qualifications are noted in the following table. 
 
Sample ID Compound Q Flag 
9SB20-00 fluoranthene U 
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DRO 
 
The associated QC blanks exhibited contamination as noted in the following table.  
Compounds for which there was no action required, are not included in the following 
table.  
 
Blank ID Compound Concentration MDL PQL Action Level 
2007FB02 DRO 0.059J mg/L or 2.006 mg/Kg 1.7 mg/Kg 3.3 mg/Kg 10.03 mg/Kg 
2007ER02 DRO 0.058J mg/L or 1.972 mg/Kg 1.7 mg/Kg 3.3 mg/Kg 9.86 mg/Kg 
 
Associated samples and required qualifications are noted in the following table. 
 
Sample ID Compound Q Flag 
9SB13-06, 9SB15-02, 9SB18-04, 9SB20-04, 9SB21-04D DRO U 
Metals  
 
In establishing action limits for the metals analytes, the highest concentration reported in 
associated blanks is used.  This is the concentration noted in the following table 
tabulating blank contamination.  If an analyte was detected in a blank but no action was 
required, it is not listed in the following table.  Qualifications were required due to 
calibration and field QC blank contamination.   
 
Blank ID Analyte Concentration Q Flag 
PBS lead 0.236J mg/Kg U at reported concentration 

zinc 110B ug/L or 11.0 mg/Kg 2007FB02 
copper 120 ug/L or 12.0 mg/Kg 

J all + in associated samples 

Field QC blank associations are determined using tracking provided by the client.  Flags are applied to 
samples based on these associations.   
 
Associated samples and required qualifications are noted in the following table. 
 
Sample ID Analyte Q Flag 
9SB21-04D lead U 
9SB11-02, 9SB13-02, 9SB13-06, 
9SB15-02, 9SB15-04, 9SB18-04, 
9SB20-04, 9SB21-06 

copper J 

9SB11-02, 9SB13-02, 9SB13-06, 
9SB15-02, 9SB15-04, 9SB18-04, 
9SB20-04, 9SB21-04D, 9SB21-06 

zinc J 

 
Internal Standards  
 
VOA 
 
The following samples exhibited non-compliant internal standard area recoveries for the 
standard listed.  All compounds associated with the non-compliant standard are qualified 
as listed. 
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Sample ID Non-Compliant Internal Standard Qualifier 
9SB11-02RA, 9SB15-02, 9SB15-04, 
9SB18-04, 9SB20-04, 9SB21-04D 

1,2-dichloroethane-d4 J/UJ 

 
GRO 
 
The following samples exhibited non-compliant internal standard recoveries for the 
standard listed.  The associated target compound was qualified as noted. 
 

Sample ID Non-compliant Standard Q flag 
9SB20-04 
9SB21-04D 

4-bromofluorobenzene J+ 

 
Surrogates 
 
VOA 
 
The following samples exhibited low surrogate recoveries for one or more surrogates.  
All results for these samples were qualified as estimated (J/UJ). 
 
Sample ID Non-compliant Surrogates % Rec QC Limit Q Flag 
9SB18-04 4-bromofluorobenzene 

dibromofluoromethane 
toluene-d8 

68 
12 
76 

85-120 
66-127 
85-115 

J/UJ 

9SB11-02 4-bromofluorobenzene 
toluene-d8 

76 
83 

85-120 
85-115 

J/UJ 

9SB12-00RA 4-bromofluorobenzene 83 85-120 J/UJ 
9SB13-02 4-bromofluorobenzene 123 85-120 J 
9SB14-00 4-bromofluorobenzene 74 85-120 J/UJ 
9SB15-00 4-bromofluorobenzene 78 85-120 J/UJ 
9SB15-02 4-bromofluorobenzene 84 85-120 J/UJ 
9SB15-04 4-bromofluorobenzene 

toluene-d8 
164 
40 

85-120 
85-115 

J/UJ 

9SB16-00 4-bromofluorobenzene 80 85-120 J/UJ 
9SB17-00 4-bromofluorobenzene 80 85-120 J/UJ 
9SB18-00 4-bromofluorobenzene 71 85-120 J/UJ 
9SB19-00 4-bromofluorobenzene 

toluene-d8 
67 
80 

85-120 
85-115 

J/UJ 

9SB16-00D 4-bromofluorobenzene 76 85-120 J/UJ 
9SB20-00 4-bromofluorobenzene 72 85-120 J/UJ 
9SB20-04 dibromofluoromethane 23 66-127 J/UJ 
9SB21-04D 4-bromofluorobenzene 

dibromofluoromethane 
81 
18 

85-120 
66-127 

J/UJ 

 
Field Duplicates 
 
VOA 
 
Sample 9SB16-00 and duplicate sample 9SB16-00D exhibited non-compliant results for 
ethylbenzene with 200% RPD and xylene (total) with 200% RPD.  These two compounds 
were qualified as estimated (J/UJ) in both samples.  
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Sample 9SB21-04 and duplicate sample 9SB21-04D exhibited non-compliant results for 
ethylbenzene with 112% RPD and carbon disulfide with 200% RPD.  These two 
compounds were qualified as estimated (J/UJ) in both samples.  (Please note that sample 
9SB21-04D is the only sample of this pair found in this data package.)  
 
GRO 
 
Sample 9SB21-04 and duplicate sample 9SB21-04D exhibited non-compliant results for 
GRO with 170% RPD.  GRO was qualified as estimated J in both samples.  (Please note 
that sample 9SB21-04D is the only sample of this pair found in this data package.) 
 
Metals 
 
Sample 9SB16-00 and duplicate sample 9SB16-00D exhibited non-compliant results for 
cobalt (38% RPD).   This analyte was qualified as estimated J in both samples. 
 
Compound Identification/Quantitation 
 
VOA 
 
Several samples were re-analyzed due to non-compliant surrogate recoveries.  The  
following re-analysis or dilution of these samples was not used in favor of the initial 
analysis: 9SB13-02RA, 9SB14-00RA, 9SB15-00RA, 9SB15-02RA, 9SB15-04DL, 
9SB15-04RADL, 9SB16-00RA, 9SB17-00RA, 9SB18-00RA, 9SB18-04DL, 9SB18-
04RADL, 9SB19-00DL, 9SB16-00DRA, 9SB20-00RA, 9SB20-04DL, 9SB20-04RADL 
and 9SB21-04DDL.  The following initial analyses were not used in favor of the re-
analysis: 9SB11-02 and 9SB12-00. 
 
DRO 
 
Please note that besides high concentrations of DRO, the samples in this SDG also 
exhibited significant concentrations of Oil Range Organics (ORO) (C20-C36).  It is 
possible that the DRO (C10-C28) results are biased high by the presence of ORO in the 
samples because the hydrocarbon ranges overlap.  The lab quantitated both DRO and 
ORO, but reported only DRO on the Form 1s.  The sample results were not qualified due 
to this issue because the reported DRO result was based on a carbon range of C10-C28 
only.  However, the end-user is cautioned to note that the heavier fuel is also present in 
all of the samples in this SDG. 
 
Metals 
 
The analytes cobalt, lead and thallium required dilution in samples 9SB11-02, 9SB17-00, 
9SB18-00, 9SB18-04, 9SB19-00, 9SB21-04D and 9SB21-06 due to interference because 
of the abundance of the non-target analyte titanium in the samples.  Therefore, the 
analytes cobalt, lead and thallium were reported at elevated detection limits based on the 
dilution factors.   
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Laboratory PQLs met the project specific quantitation limits for all analytes with the 
exception of arsenic, cadmium, lead, selenium, thallium, tin, and zinc.  All elements, with 
one exception, met the project specific quantitation limits when reported down to the 
MDL.  Please note that all positive results between the MDL & the PQL were qualified 
with a J flag by the laboratory.  Also, please note that thallium, reported down to the 
MDL of 1.3 mg/Kg still did not meet the project specific quantitation limit of 1.0 mg/Kg. 
 
 
A summary of qualifications required is provided on the following page.  Please do not 
hesitate to contact DataQual ES with any questions regarding this validation report.   

 
Sincerely, 

 
 
 

Laura Maschhoff  
President   
 
 
 
Jacqueline Cleveland 
Vice President 



 
 
Michael Baker, Jr., Inc. 
Airside Business Park 
100 Airside Drive 
Moon Township, PA  15108 
 
June 14, 2007 
SDG# SWMU25147, STL-Savannah 
Naval Activity Puerto Rico, Ceiba, Puerto Rico 
Phase I RFI Work Plan, SWMU 9 Tank 214 Area 
 
Dear Mr. Kimes, 
 
The following Data Validation report is provided as requested for the parameters noted in 
the table below for SDG # SWMU25147.  The data validation was performed in 
accordance with the SW-846 methods utilized by the laboratory as well as the applicable 
Region II Standard Operating Procedures (SOPs), as available, and professional 
judgment.  Region II Standard Operating Procedures for the Validation of Organic Data 
Acquired Using SW-846 Methods  (for 8260B: Rev 1, June 1999-SOP #HW-24; and for  
8270C-Rev 2, June 2001-SOP #HW-22) were used for the noted methods.  For those 
methods that do not have an applicable Region II checklist SOP (SW-846 methods 
6010B/7471A for metals and 8015B for DRO and GRO), worksheets were provided and 
method QC limits (holding times recommendations, etc.) were used to validate the data.  
Region II flagging conventions were used for all methods as applicable.  All areas of 
concern are discussed in the body of the report and a summary of data qualifications is 
provided.   
 

Sample ID Lab ID Matrix App IX VOA App IX SVOA PAH App IX  Metals DRO GRO 
9SB22-03 680-25147-1 soil X X X X X X 
9SB22-04 680-25147-2 soil X X X X X X 
9SB23-00 680-25147-3 soil X X X X X X 
9SB23-04 680-25147-4 soil X X X X X X 
9SB23-06 680-25147-5 soil X X X X X X 
2007 TB04 680-25147-6 water X      

 
The following quality control samples were provided with this SDG: sample 2007TB04-
trip blank.   
 
The samples were evaluated based on the following criteria: 
 

• Data Completeness   *  
• Technical Holding Times     
• GC/MS Tuning    * 
• GC Performance   * 
• Initial/Continuing Calibrations   
• CRI Standards     
• Blanks       
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• Internal Standards   *       
• Interference Check Sample  * 
• Surrogate Recoveries     
• Laboratory Control Samples  * 
• Matrix Spike Recoveries  * 
• Matrix Duplicate RPDs  * 
• Post Digestion Spike Recoveries * 
• Serial Dilution s   * 
• Field Duplicates   NA  
• Identification/Quantitation      
• Reporting Limits   * 
• Tentatively Identified Compounds NA 
 

* - indicates that qualifications were not required based on this criteria 
 
Overall Evaluation of Data/Potential Usability Issues 
 
A summary of qualifications applied to the sample results are noted below for the 
fractions validated.  Specific details regarding qualification of the data are addressed in 
the Specific Evaluation section of this narrative.  If an issue is not addressed there were 
no actions required based on unmet quality criteria.  When more than one qualifier is 
associated with a compound/analyte the validator has chosen the qualifier that best 
indicates possible bias in the results and flagged the data accordingly.  However, 
information regarding all quality control issues is provided in the body of the report and 
on the qualification summary page. 
 
VOA 
 
All soil samples exceeded the Region II analysis holding time requirements which 
resulted in qualifying the results as estimated. 
 
The associated continuing calibrations exhibited high %D for several compounds that 
resulted in qualifying these compounds as estimated.  One of the continuing calibrations 
exhibited a low RRF that resulted in qualifying a compound non-detected result as 
rejected for one sample. 
 
Several samples exhibited low surrogate recoveries that resulted in qualifying result as 
estimated.  Samples were reanalyzed with similar results exhibited, the re-analysis of 
these samples were rejected. 
 
 SVOA 
 
The associated initial and continuing calibrations exhibited high %RSD and %D for 
several compounds, which resulted in qualifying these compounds as estimated.  Low 
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RRF values were also exhibited that resulted in qualifying the positive results as 
estimated and non-detected results as rejected. 
 
Two samples exhibited low surrogate recoveries that resulted in qualifying all results as 
estimated.  The samples were re-extracted, due to grossly exceeded holding time of 15 to 
20 days these samples were not used. 
 
Low-Level PAH 
 
No qualifications were required. 
 
Gasoline Range Organics (GRO) 
 
The samples in this SDG were analyzed outside the 14-day SW-846 method 8015B 
holding time for soil samples.  All results were qualified as estimated J/UJ. 
 
One sample exhibited a surrogate recovery above the QC limit.  Results in the sample 
were qualified as estimated J. 
 
Diesel Range Organics (DRO) 
 
Blank contamination was exhibited in the field QC blanks that resulted in qualification of 
the data. 
 
Metals 
 
The CRI check standard associated with the samples exhibited recoveries below the QC 
limit for thallium.  All reported positive and non-detect results (up to 2X the PQL) for 
thallium required qualification and should be considered usable but estimated J/UJ.   
 
Blank contamination was noted in the calibration, preparation, and/or field QC blanks 
associated with samples in this batch.  Qualifications were added to the data for the 
analytes mercury, copper and zinc. 
 
Specific Evaluation of Data 
 
Data Completeness 
 
The SDG was received complete and intact.  Resubmissions were not required. 
 
Technical Holding Times 
 
According to chain of custody records, sampling was performed on 03/15-16/07 and 
samples were received at the laboratory 03/17/07.  All sample preparation and analysis 
was performed within Region II and/or method holding time requirements with the 
following exceptions. 
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VOA 
 
Region II validation guidelines allow 10 days from collection to date of analysis for soil 
samples.  The soil samples in this data package were sampled on 03/15/07.  They were 
analyzed on 03/28/07, which exceeded the holding time criteria by three days; therefore 
all results were qualified as estimated (J/UJ). 
 
GRO 
 
SW-846 Method 8015B allows 14 days from collection to date of analysis for soil 
samples.  The soil samples in this data package were sampled on 03/15/07.  They were 
analyzed on 04/13/07, which exceeded the holding time criteria by fourteen days; 
therefore all results were qualified as estimated J/UJ. 
 
Initial/Continuing Calibration 
 
VOA 
 
Calibration standards exhibited %Ds and RRFs that were non-compliant.  A summary of 
these non-compliances and affected samples are noted in the following table.  Sample 
results are qualified as indicated. 
 
Standard ID Compound(s) RRF, %RSD, 

%D 
Samples  Q Flag 

CC 03/28/07 
MQ 

acetone 
acrolein 
iodomethane 
acetonitrile 
3-chloro-1-propene 
acrylonitrile 
propionitrile 
methacrylonitrile 
isobutanol 
methyl methacrylate 
ethyl methacrylate 

21.7% 
30.4% 
34.0% 
38.9% 
28.5% 
31.4% 
38.0% 
33.4% 
31.8% 
33.0% 
25.5% 

9SB22-03,  
9SB22-04,  
9SB23-00,  
9SB23-04,  
9SB23-06 

J/UJ 

acrolein 
pentachloroethane 

24.6% 
81.6% 

J/UJ CC 03/28/07 
PQ 

trans-1,4-dichloro-2-butene 0.01 

2007 TB04 

J/R 
 
SVOA 
 
Calibration standards exhibited %D and RRF values that were non-compliant.  A 
summary of these non-compliances and affected samples are noted in the following table.  
Sample results are qualified as indicated. 
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Standard ID Compound(s) RRF, %RSD, %D Samples  Q Flag 
IC 03/15/07 4-nitroquinoline-1-oxide 0.0321 all samples J/R 

methyl methanesulfonate 
a,a-dimethylphenethylamine 
2,5-dinitrophenol 
methapyrilene 

28.9% 
37.5% 
25.4% 
36.2% 

J/UJ CC 04/09/07 

4-nitroquinoline-1-oxide 
hexachlorophene 

0.02566 
0.02827 

9SB22-03,  
9SB22-04, 9SB23-04 

J/R 

methyl methanesulfonate 
a,a-dimethylphenethylamine 
methapyrilene 

35.8% 
50.0% 
33.4% 

J/UJ CC 04/11/07 

4-nitroquinoline-1-oxide 
hexachlorophene 

0.02555 
0.03811 

9SB23-00, 9SB23-06 

J/R 

 
Metals 
 
The associated PQL standard exhibited recoveries outside the 70% - 130% QC limit for 
one analyte.  A summary of these non-compliances and affected samples are noted in the 
following table.  Sample results are qualified as indicated. 
 
Standard ID Compound(s) %R Samples  Q Flag 
CRI thallium 56%/68% all samples (↑ to 2X PQL) J+/UJ- 
 
Blanks 
 
General Concerns
 
Please note that results are being reported down to the MDLs on the Form Is for all 
fractions.  Blank contamination flags have been adjusted to accommodate this as follows.  
For results that required qualification due to blank contamination, positive results that are 
> MDL but ≤ PQL/CRQL were flagged as “U” at the reported concentration rather than 
raising the reported concentration to the PQL/CRQL.  Other blank contamination 
flagging conventions are noted in the Glossary section of this report. 
 
DRO 
 
The associated QC blanks exhibited contamination as noted in the following table.  
Compounds for which there was no action required, are not included in the following 
table.  
 
Blank ID Compound Concentration MDL PQL Action Level 
2007FB02 DRO 0.059J mg/L or 2.006 mg/Kg 1.7 mg/Kg 3.3 mg/Kg 10.03 mg/Kg 
2007ER02 DRO 0.058J mg/L or 1.972 mg/Kg 1.7 mg/Kg 3.3 mg/Kg 9.86 mg/Kg 
 
Associated samples and required qualifications are noted in the following table. 
 
Sample ID Compound Q Flag 
9SB23-06 DRO U 
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Metals  
 
In establishing action limits for the metals analytes, the highest concentration reported in 
associated blanks is used.  This is the concentration noted in the following table 
tabulating blank contamination.  If an analyte was detected in a blank but no action was 
required, it is not listed in the following table.  Qualifications were required due to 
calibration and field QC blank contamination.   
 
Blank ID Analyte Concentration Q Flag 
ICB mercury -0.1252J ug/L  J/UJ up to PQL 

zinc 110B ug/L or 11.0 mg/Kg 2007FB02 
copper 120 ug/L or 12.0 mg/Kg 

J all + up to 10X PQL 

Field QC blank associations are determined using tracking provided by the client.  Flags are applied to 
samples based on these associations.   
 
Associated samples and required qualifications are noted in the following table. 
Sample ID Analyte Q Flag 
all samples mercury J/UJ up to PQL 
9SB22-03, 9SB22-04, 9SB23-04, 
9SB23-06 

copper J 

9SB22-03, 9SB22-04, 9SB23-04, 
9SB23-06 

zinc J 

 
Please note: field QC blanks are not qualified due to contamination in laboratory blanks. 
 
Surrogates 
 
VOA 
 
The following samples exhibited low surrogate recoveries for one or more surrogates.  
All results for these samples were qualified as estimated (J/UJ). 
 
Sample ID Non-compliant Surrogates % Rec QC Limit Q Flag 
9SB22-03 4-bromofluorobenzene 

dibromofluoromethane 
toluene-d8 

77 
24 
76 

85-120 
66-127 
85-115 

J/UJ 

9SB22-04 toluene-d8 84 85-115 J/UJ 
9-SB23-00 4-bromofluorobenzene 

toluene-d8 
73 
79 

85-120 
85-115 

J/UJ 

9SB23-04 4-bromofluorobenzene 
toluene-d8 

82 
81 

85-120 
85-115 

J/UJ 

9SB23-06 toluene-d8 82 85-115 J/UJ 
 
SVOA 
 
The following samples exhibited low surrogate recoveries for two or more surrogates.  
All results for these samples were qualified as stated for the fraction listed. 
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Sample ID Non-compliant Surrogates % Rec QC Limit Q Flag 
9SB23-04 2-fluorobiphenyl 

nitrobenzene-d5 
phenol-d5 

42 
31 
39 

45-105 
35-100 
40-100 

B/N J/UJ 

9SB23-06 2-fluorobiphenyl 
nitrobenzene-d5 
phenol-d5 

41 
30 
38 

45-105 
35-100 
40-100 

B/N J/UJ 

 
GRO 
 
The following sample exhibited a high surrogate recovery.  The result for this sample was 
qualified as estimated J. 
 
Sample ID Non-compliant Surrogates % Rec QC Limit Q Flag 
9SB23-06 a.,a,a-Trifluorotoluene 276 61-139 J 
 
Compound Identification/Quantitation 
 
VOA 
 
Several samples were re-analyzed due to non-compliant surrogate recoveries.  The re-
analysis of these samples was not used in favor of the initial analysis. 
 
SVOA 
 
Several samples were re-extracted due to non-compliant surrogate recoveries.  The re-
extraction of these samples exceeded the 14 day holding time by 15 to 20 days.  Due to 
the grossly exceeded extraction holding time the re-extracted samples were not used in 
favor of the initial analysis. 
 
DRO 
 
Please note that besides high concentrations of DRO, the samples in this SDG also 
exhibited significant concentrations of Oil Range Organics (ORO) (C20-C36).  It is 
possible that the DRO (C10-C28) results are biased high by the presence of ORO in the 
samples because the hydrocarbon ranges overlap.  The lab quantitated both DRO and 
ORO, but reported only DRO on the Form 1s.  The sample results were not qualified due 
to this issue because the reported DRO results were based on a carbon range of C10-C28 
only.  However, the end-user is cautioned to note that the heavier fuel is also present in 
all of the samples in this SDG. 
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A summary of qualifications required is provided on the following page.  Please do not 
hesitate to contact DataQual ES with any questions regarding this validation report.   

 
Sincerely, 

 
 
 

Laura Maschhoff  
President   
 
 
 
Jacqueline Cleveland 
Vice President 



 
 
Michael Baker, Jr., Inc. 
Airside Business Park 
100 Airside Drive 
Moon Township, PA  15108 
 
June 14, 2007 
 
SDG# SWMU25171-1, STL-Savannah 
Naval Activity Puerto Rico, Ceiba, Puerto Rico 
Phase I RFI Work Plan, SWMU 9 Tank 214 Area 
 
Dear Mr. Kimes, 
 
The following Data Validation report is provided as requested for the parameters noted in 
the table below for SDG # SWMU25171-1.  The data validation was performed in 
accordance with the SW-846 methods utilized by the laboratory as well as the applicable 
Region II Standard Operating Procedures (SOPs), as available, and professional 
judgment.  Region II Standard Operating Procedures for the Validation of Organic Data 
Acquired Using SW-846 Methods  (for 8260B: Rev 1, June 1999-SOP #HW-24; and for 
8270C-Rev 2, June 2001-SOP #HW-22) were used for the noted methods.  For those 
methods that do not have an applicable Region II checklist SOP (SW-846 methods 
6010B/7471A for metals and 8015B for DRO and GRO), worksheets were provided and 
method QC limits (holding times recommendations, etc.) were used to validate the data.  
Region II flagging conventions were used for all methods as applicable.  All areas of 
concern are discussed in the body of the report and a summary of data qualifications is 
provided.  
 

Sample ID Lab ID 
Matrix App IX  

VOA 
App IX  
SVOA 

PAH App IX  
TMetals 

App IX  
DMetals 

DRO GRO 

9GW00 680-25171-1 water X X X X  X X 
9GW01 680-25171-2 water X X X X X X X 
9GW06 680-25171-3 water X X X X X X X 
9GW09 680-25171-4 water X X X X X X X 
9GW13 680-25171-5 water X X X X X X X 
9GW16 680-25171-6 water X X X X X X X 
9GW17 680-25171-7 water X X X X X X X 
9GW25 680-25171-8 water X X X X X X X 

9GW13D 680-25171-9 water X X X X X X X 
2007FB01 680-25171-10 water X X X X  X X 
2007FB02 680-25171-11 water X X X X  X X 
2007ER01 680-25171-12 water X X X X  X X 
2007ER02 680-25171-13 water X X X X  X X 
2007ER03 680-25171-14 water X X X X  X X 
2007TB05 680-25171-15 water X      X 
2007TB06 680-25171-16 water X      X 

9GW13 MS 680-25171-5 water X X X X X X X 
9GW13 MSD 680-25171-5 water X X X X X X X 
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The following quality control samples were provided with this SDG: sample 9GW13D-
field duplicate of sample 9GW13 and trip blanks 2007TB05 and 2007TB06.   
 
The samples were evaluated based on the following criteria: 
 

• Data Completeness   *  
• Technical Holding Times     
• GC/MS Tuning    * 
• GC Performance   * 
• Initial/Continuing Calibrations   
• CRI Standards     
• Blanks       
• Internal Standards   *      
• Interference Check Sample  * 
• Surrogate Recoveries     
• Laboratory Control Samples  * 
• Matrix Spike Recoveries   
• Matrix Duplicate RPDs   
• Post Digestion Spike Recoveries * 
• Serial Dilution s   * 
• Field Duplicates     
• Identification/Quantitation      
• Reporting Limits   * 
• Tentatively Identified Compounds NA 
 

* - indicates that qualifications were not required based on this criteria 
 
Overall Evaluation of Data/Potential Usability Issues 
 
A summary of qualifications applied to the sample results are noted below for the 
fractions validated.  Specific details regarding qualification of the data are addressed in 
the Specific Evaluation section of this narrative.  If an issue is not addressed there were 
no actions required based on unmet quality criteria.  When more than one qualifier is 
associated with a compound/analyte the validator has chosen the qualifier that best 
indicates possible bias in the results and flagged the data accordingly.  However, 
information regarding all quality control issues is provided in the body of the report and 
on the qualification summary page. 
 
VOA 
 
The associated continuing calibrations exhibited high %D for several compounds, which 
resulted in qualifying these compounds as estimated.  Low RRF values were also 
exhibited in the associated initial and continuing calibrations that resulted in qualifying 
the positive results as estimated and non-detected results as rejected. 
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Three samples exhibited high surrogate recoveries that resulted in the qualification of the 
positive results as estimated.  Samples were reanalyzed with similar results exhibited, 
therefore the re-analyses were rejected. 
 
Blank contamination was exhibited in the field QC blanks that resulted in qualification of 
the data. 
 
 SVOA 
 
The associated initial and continuing calibrations exhibited high %RSDs and %Ds for 
several compounds, which resulted in the qualification of these compounds as estimated.  
Low RRF values were also exhibited that resulted in the qualification of the positive 
results as estimated and non-detected results as rejected. 
 
Blank contamination was exhibited in the field QC blanks that resulted in qualification of 
the data. 
 
The submitted field duplicate pair did not exhibit comparable results for one compound 
that resulted in qualifying the results as estimated (J). 
 
Low-Level PAH 
 
The submitted field duplicate pair did not exhibit comparable results for two compounds 
that resulted in qualifying the results as estimated (J). 
 
Gasoline Range Organics (GRO) 
 
Two samples were re-analyzed 15 days outside holding time.  These samples analyses 
were rejected. 
 
Results in two samples were above the calibration range.  These results were qualified as 
estimated J. 
 
One continuing calibration standard exhibited a non-compliant %D.  Four positive results 
required qualification. 
 
One of the field QC blanks exhibited contamination that resulted in the qualification of 
sample results. 
 
Two samples exhibited high surrogate recovery and the reported positive results were 
qualified as estimated J. 
 
The MS/MSD exhibited non-compliant recoveries for the target compound.  The native 
sample was qualified as estimated J. 
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The submitted field duplicate pair did not exhibit comparable results for one compound 
that resulted in qualifying the results as estimated (J). 
 
Diesel Range Organics (DRO) 
 
Blank contamination was exhibited in the field QC blanks that resulted in qualification of 
the data. 
 
The MS/MSD exhibited non-compliant recoveries for the target compound.  The native 
sample was qualified as estimated J. 
 
Metals 
 
The CRI check standard associated with the samples exhibited recoveries below the QC 
limit for thallium.  All reported positive and non-detect results (up to 2X the PQL) for 
thallium required qualification and should be considered usable but estimated J/UJ.   
 
Blank contamination was noted in the calibration, preparation, and/or field QC blanks 
associated with samples in this batch.  Qualifications were added to the data for the 
analytes chromium, selenium, thallium and zinc. 
 
The MS/MSD pairs exhibited non-compliant recoveries for two target analytes.  Positive 
and non-detect results for the analyte mercury were qualified as estimated J/UJ in all 
samples.  Positive results for the analyte copper were qualified as estimated in all total 
metals samples. 
 
The matrix duplicate analysis exhibited non-compliant %Ds for the analytes copper and 
vanadium.  Positive results for the analytes copper and vanadium were qualified as 
estimated in all total metals samples. 
 
The submitted field duplicate pairs did not exhibit comparable results for several 
analytes.  Results were qualified based on the Region II guidance. 
 
One analyte did not exhibit an acceptable %D when comparing total and dissolved 
analysis results.  The analyte vanadium was qualified as estimated in the sample. 
 
Specific Evaluation of Data 
 
Data Completeness 
 
Verification of MDLs was requested from the laboratory for the GRO and DRO fractions.  
Copies of e-mail correspondence with the laboratory are included in the validation 
worksheets.  A resubmission request was required for the Volatile fraction.  The 
submitted data package did not contain a case narrative, the laboratory was contacted and 
a case narrative was provided. 
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Technical Holding Times 
 
According to chain of custody records, sampling was performed on 03/16-19/07 and 
samples were received at the laboratory 03/20/07.  All sample preparation and analysis 
was performed within Region II and/or method holding time requirements with the 
following exception. 
 
GRO 
 
SW-846 Method 8015B allows 14 days from collection to date of analysis for water 
samples.  The water samples in this data package were sampled on 03/16/07.  They were 
re-analyzed with dilution on 04/14/07, which exceeded the holding time criteria by 
fifteen days; therefore all results were rejected R. 
 
Initial/Continuing Calibration 
 
VOA 
 
Calibration standards exhibited %Ds and RRFs that were non-compliant.  A summary of 
these non-compliances and affected samples are noted in the following table.  Sample 
results are qualified as indicated. 
 
Standard ID Compound(s) RRF, 

%RSD, 
%D 

Samples  Q Flag 

IC 02/26/07 
IC03/29/07 

isobutanol 0.0469 
0.0493 

all samples J/R 

bromomethane 
chloroethane 
trichlorofluoromethane 
iodomethane 

48.3% 
22.8% 
29.3% 
51.9% 

J/UJ CC 03/23/07  

isobutanol 0.04534 

9GW00, 9GW01, 
9GW06, 9GW09, 
9GW13, 9GW16, 
9GW17, 9GW25, 
9GW13D, 2007FB01, 
2007FB02, 2007ER01, 
2007ER02, 2007ER03 

J/R 

CC 03/30/07  bromomethane 
iodomethane 
pentachloroethane 

46.2% 
21.0% 
46.6% 

2007TB05, 2007TB06 J/UJ 

 
SVOA 
 
Calibration standards exhibited %D and RRF values that were non-compliant.  A 
summary of these non-compliances and affected samples are noted in the following table.  
Sample results are qualified as indicated. 
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Standard ID Compound(s) RRF, %RSD, %D Samples  Q Flag 
IC 03/15/07 4-nitroquinoline-1-oxide 0.0321 all samples J/R 

methyl methanesulfonate 
methapyrilene 
3&4-methylphenol 
n-nitrosodiphenylamine 

25.5% 
40.9% 
75.3% 
22.6% 

J/UJ CC 04/03/07 

4-nitroquinoline-1-oxide 0.03209 

2007FB02, 2007ER01 

J/R 
2-picoline 
methyl methanesulfonate 
hexachloropropene 
methapyrilene 

37.3% 
20.3% 
20.3% 
30.2% 

J/UJ CC 04/04/07 

4-nitroquinoline-1-oxide 0.2156 

2007ER02, 2007ER03, 
9GW06, 9GW09, 
9GW16, 9GW17, 
9GW25, 9GW13 

J/R 
2,4-dinitrophenol 
methyl methanesulfonate 

36.0% 
20.7% 

J/UJ CC 04/05/07 

4-nitroquinoline-1-oxide 
hexachlorophene 

0.02753 
0.02740 

9GW13D, 2007FB01, 
9GW01 

J/R 

 
Metals 
 
The associated PQL standard exhibited recoveries outside the 70% - 130% QC limit for 
one analyte.  A summary of these non-compliances and affected samples are noted in the 
following table.  Sample results are qualified as indicated. 
 
Standard ID Compound(s) %R Samples  Q Flag 
CRI thallium 57% all samples (↑ to 2X PQL) J+/UJ- 
 
Blanks 
 
General Concerns
 
Please note that results are being reported down to the MDLs on the  Form Is for all 
fractions.  Blank contamination flags have been adjusted to accommodate this as follows.  
For results that required qualification due to blank contamination, positive results that are 
> MDL but ≤ PQL/CRQL were flagged as “U” at the reported concentration rather than 
raising the reported concentration to the PQL/CRQL.  Other blank contamination 
flagging conventions are noted in the Glossary section of this report. 
 
VOA 
 
The associated QC blanks exhibited contamination as noted in the following table.  
Compounds for which there was no action required, are not included in the following 
table.   
 
Blank ID Compound Concentration 

ug/L 
Reporting Limit 

ug/L 
Action Level 

ug/L 
2007TB06 acetone 8.4J 7.3 84 
 
Associated samples and required qualifications are noted in the following table. 
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Sample ID Compound Q Flag 
9GW00, 9GW01, 9GW06, 9GW09, 9GW13 acetone U 
 
SVOA 
 
The associated QC blanks exhibited contamination as noted in the following table.  
Compounds for which there was no action required, are not included in the following 
table.  
 
Blank ID Compound Concentration 

ug/L 
MDL 
ug/L 

CRQL 
ug/L 

Action Level 
ug/L 

2007ER03 1,4-dichlorobenzene 0.52J 0.52 10 2.6 
2007FB01 1,4-dichlorobenzene 0.60J 0.52 10 3.0 
 
Associated samples and required qualifications are noted in the following table. 
 
Sample ID Compound Q Flag 
9GW25 1,4-dichlorobenzene U 
 
DRO 
 
The associated QC blanks exhibited contamination as noted in the following table.  
Compounds for which there was no action required, are not included in the following 
table.  
 
Blank ID Compound Concentration MDL PQL Action Level 
2007FB02 DRO 0.059J mg/L  0.048 mg/L 0.10 mg/L 0.295 mg/L 
2007ER02 DRO 0.058J mg/L  0.048 mg/L 0.10 mg/L 0.290 mg/L 
 
Associated samples and required qualifications are noted in the following table. 
 
Sample ID Compound Q Flag 
9GW06 DRO U 
 
GRO 
 
The associated QC blanks exhibited contamination as noted in the following table.  
Compounds for which there was no action required, are not included in the following 
table.  
 
Blank ID Compound Concentration MDL PQL Action Level 
2007ER03 GRO 0.010J mg/L  0.0079 mg/L 0.05 mg/L 0.290 mg/L 
 
Associated samples and required qualifications are noted in the following table. 
 
Sample ID Compound Q Flag 
9GW09, 9GW13D GRO U 
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Metals  
 
In establishing action limits for the metals analytes, the highest concentration reported in 
associated blanks is used.  This is the concentration noted in the following table 
tabulating blank contamination.  If an analyte was detected in a blank but no action was 
required, it is not listed in the following table.  Qualifications were required due to 
calibration and field QC blank contamination.   
Blank ID Analyte Concentration Q Flag 
PBW – total zinc 3.315J ug/L U at reported concentration 

thallium -9.819J ug/L J/UJ in all up to PQL PBW – dissolved 
zinc 5.912J ug/L U at reported concentration 
selenium 5.533J ug/L U at reported concentration 
chromium 1.314J ug/L U at reported concentration 

ICB/CCBs – total 

zinc 10.596J ug/L U at reported concentration 
ICB/CCBs – dissolved chromium 0.993J ug/L U at reported concentration 
See validation report for specific samples and qualifications.  Only those analytes requiring action are listed here.   Negative 
contamination in a prep blank or CCB, if less than the analyte CRDL, is qualified based on professional judgment.   Field QC blank 
associations are determined using tracking provided by the client.  Flags are applied to samples based on these associations. The 
concentration noted for the CCBs is the highest concentration in all the associated CCBs.  However, when qualifying samples for CCB 
contamination, associated samples are those just prior to or just following a CCB.  Therefore, not all analytes in all samples are 
flagged for CCB contamination. 
 
Associated samples and required qualifications are noted in the following table. 
Sample ID Analyte Q Flag 
9GW01, 9GW06, 9GW13, 9GW16, 
9GW17, 9GW13D, 9GW01F, 9GW06F, 
9GW09F, 9GW13F, 9GW16F, 
9GW17F, 9GW25F. 9GW13DF 

zinc U 

all dissolved metals samples thallium J/UJ up to PQL 
9GW00 selenium U 
9GW01, 9GW13, 9GW16, 9GW17, 
9GW13D, 9GW06, 9GW01F, 9GW09F 

chromium U 

 
Please note: field QC blanks are not qualified due to contamination in laboratory blanks. 
 
Surrogates 
 
VOA 
 
The following samples exhibited high surrogate recoveries for one or more surrogates.  
All positive results for these samples were qualified as estimated (J). 
 
Sample ID Non-compliant Surrogates % Rec QC Limit Q Flag 
9GW25 dibromofluoromethane 123 85-115 J 
2007TB05 dibromofluoromethane 118 85-115 J 
2007TB06 dibromofluoromethane 120 85-115 J 
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GRO 
 
The following samples exhibited high surrogate recoveries.  All positive results for these 
samples were qualified as estimated J. 
 
Sample ID Non-compliant Surrogates % Rec QC Limit Q Flag 
9GW01 390 J 
9GW13 

a,a,a-trifluorotoluene 
155 

50-150 
J 

 
Matrix Spike and Matrix Spike Duplicate 
 
DRO 
 
The MS/MSD pair of sample 9GW13 exhibited recoveries below the QC limits.  Specific 
recovery and action information is noted in the following table. 
 
MS/MSD ID Compound Samples Affected %Recovery Q Flag 
9GW13 DRO 9GW13, 9GW13D -112/-94 J 
 
GRO 
 
The MS/MSD pair of sample 9GW13 exhibited recoveries below the QC limits.  Specific 
recovery and action information is noted in the following table. 
 
MS/MSD ID Compound Samples Affected %Recovery Q Flag 
9GW13 GRO 9GW13, 9GW13D -128/-95 J 
 
Metals 
 
The MS/MSD pair of sample 9GW13 exhibited recoveries below the QC limits for one 
analyte and a recovery above the QC limits for one analyte.  Specific information and 
affected samples are noted in the following table. 
 
MS/MSD ID Analytes Samples Affected %Recovery Q Flag 
9GW13 copper all  total samples 189 J 
9GW13  mercury all total samples 60.4/59.8 J/UJ 
9GW13F mercury all dissolved samples 72.8/65.1 J/UJ 

 
Matrix Duplicates 
 
Metals 
 
The matrix duplicate analysis of the sample 9GW13 analyzed for the total metals samples 
in this SDG exhibited a non-compliant %D for two analytes.  Specific action is noted in 
the following table.   
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MD ID Analytes Samples Affected %Difference Q Flag 

copper 38.2 9GW13 
vanadium 

all total samples 
21.1 

J/UJ 

 
Field Duplicates 
 
SVOA 
 
Sample 9GW13 and field duplicate 9GW13D did not exhibit comparable results for 2-
methylnapthalene with 106% RPD.  The results for this compound were qualified as 
estimated (J) in both samples.  
 
LL PAH 
 
Sample 9GW13 and field duplicate 9GW13D did not exhibit comparable results for 
fluorene with 44% RPD and phenanthrene with 42% RPD.  The results for this 
compound were qualified as estimated (J) in both samples.  
 
GRO 
 
Sample 9GW13 and duplicate sample 9GW13D exhibited non-compliant results for GRO 
with 188% RPD.  GRO was qualified as estimated J in both samples. 
  
Metals 
 
Sample 9GW13 and duplicate sample 9GW13D exhibited non-compliant results for 
barium in the total analysis (24% RPD) and the dissolved analysis (32%), and copper in 
the total analysis (52%).   These analytes were qualified as estimated J in both samples. 
 
Sample 9GW13 and duplicate sample 9GW13D exhibited non-compliant results above 
100% for vanadium in the dissolved analysis (123%).  This analyte was rejected R in 
both samples. 
 
Compound Identification/Quantitation 
 
VOA 
 
Several samples were re-analyzed due to non-compliant surrogate recoveries, these 
samples were not used in favor of the initial analysis: 9GW25DL, 9GW25RADL, 
2007FB01RA, 2007FB02RA, 2007ER01RA, 2007ER02RA, 2007ER03RA, 
2007TB05RA and 2007TB06RA. 
 
SVOA 
 
Samples 9GW06, 9GW17 and 9GW13D were reanalyzed due to non-compliant surrogate 
recoveries.  According to Region II guidelines two or more surrogates must be outside 
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the QC limits before qualifications are required.  Theses samples exhibited only one non-
compliant surrogate in one or both fractions; therefore no qualifications were required for 
the initial analysis.  The re-analysis of these samples was therefore rejected. 
 
DRO 
 
Please note that besides high concentrations of DRO, the samples in this SDG also 
exhibited significant concentrations of Oil Range Organics (ORO) (C20-C36).  It is 
possible that the DRO (C10-C28) results are biased high by the presence of ORO in the 
samples because the hydrocarbon ranges overlap.  The lab quantitated both DRO and 
ORO, but reported only DRO on the Form 1s.  The sample results were not qualified due 
to this issue because the reported DRO result was based on a carbon range of C10-C28 
only.  However, the end-user is cautioned to note that the heavier fuel is also present in 
the samples in this SDG. 
 
GRO 
 
Reported results in samples 9GW01 and 9GW13 were above the calibration range of the 
instrument.  Samples were re-analyzed but the re-analysis was significantly outside the 
holding time so the original analysis results were reported and qualified as estimated J. 
 
Metals 
 
The %D between the total and dissolved result for vanadium in samples 9GW13D and 
9GW13DF was greater than 20% (24%).  Therefore the reported result in both samples 
was qualified as estimated J. 
 
Laboratory PQLs met the project specific quantitation limits for all analytes with the 
exception of arsenic, cadmium, lead, selenium, thallium, tin, and zinc.  All elements, with 
one exception, met the project specific quantitation limits when reported down to the 
MDL.  Please note that all positive results between the MDL & the PQL were qualified 
with a J flag by the laboratory.  Also, please note that thallium, reported down to the 
MDL of 11ug/L still did not meet the project specific quantitation limit of 10.0 ug/L.   
 
Several samples required dilution due to the abundance of magnesium that interferes with 
vanadium.  Therefore, magnesium and vanadium in samples 9GW00 total, 9GW01 total 
and dissolved, 9GW06 total, 9GW09 total and dissolved, and 9GW16 total and dissolved 
were reported from the 1:10 dilution analyses.    
 
Mercury in one sample (9GW00) was reported from a MSA analysis because the PDS 
was non-compliant in the sample analysis.  All mercury results were qualified due to low 
spike and post-digestion spike recoveries, so no further qualification was applied. 
 
 
A summary of qualifications required is provided on the following page.  Please do not 
hesitate to contact DataQual ES with any questions regarding this validation report.   
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Sincerely, 
 
 
 

Laura Maschhoff  
President   
 
 
 
Jacqueline Cleveland 
Vice President 
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Michael Baker, Jr., Inc. 
Airside Business Park 
100 Airside Drive 
Moon Township, PA  15108 
 
June 14, 2007 
SDG# SWMU25171-2, STL-Savannah 
Naval Activity Puerto Rico, Ceiba, Puerto Rico 
Phase I RFI Work Plan, SWMU 9 Tank 214 Area 
 
Dear Mr. Kimes, 
 
The following Data Validation report is provided as requested for the parameters noted in 
the table below for SDG # SWMU25171-2.  The data validation was performed in 
accordance with the SW-846 methods utilized by the laboratory as well as the applicable 
Region II Standard Operating Procedures (SOPs), as available, and professional 
judgment.  Region II Standard Operating Procedures for the Validation of Organic Data 
Acquired Using SW-846 Methods  (for 8260B: Rev 1, June 1999-SOP #HW-24; and for 
8270C-Rev 2, June 2001-SOP #HW-22) were used for the noted methods.  For those 
methods that do not have an applicable Region II checklist SOP (SW-846 methods 
6010B/7471A for metals and 8015B for DRO and GRO), worksheets were provided and 
method QC limits (holding times recommendations, etc.) were used to validate the data.  
Region II flagging conventions were used for all methods as applicable.  All areas of 
concern are discussed in the body of the report and a summary of data qualifications is 
provided.   
 

Sample ID Lab ID Matrix App IX VOA App IX SVOA PAH App IX Metals DRO GRO 
9SD53 680-25171-17 soil X X X X X X 
9SD30 680-25171-18 soil X X X X X X 
9SD19 680-25171-19 soil X X X X X X 
9SD49 680-25171-20 soil X X X X X X 
9SD44 680-25171-21 soil X X X X X X 
9SD48 680-25171-22 soil X X X X X X 
9SD50 680-25171-23 soil X X X X X X 

9SD50D 680-25171-24 soil X X X X X X 
9SD52 680-25171-25 soil X X X X X X 

9SDUVF-18 680-25171-26 soil X X X X X X 
9SDUVF-20 680-25171-27 soil X X X X X X 

9SB24-03 680-25171-28 soil X X X X X X 
9SB24-09 680-25171-29 soil X X X X X X 
9SB25-09 680-25171-30 soil X X X X X X 
9SB25-12 680-25171-31 soil X X X X X X 
9SB26-07 680-25171-32 soil X X X X X X 
9SB28-02 680-25171-33 soil X X X X X X 
9SB27-06 680-25171-34 soil X X X X X X 
9SB27-08 680-25171-35 soil X X X X X X 
9SD50MS 680-25171-23 soil X X X X X X 

9SD50MSD 680-25171-23 soil X X X X X X 
9SB24-03MS 680-25171-28 soil X X X X X X 

9SB24-03MSD 680-25171-28 soil X X X X X X 
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The following quality control samples were provided with this SDG: sample 9SB50D-
field duplicate of sample 9SB50.   
 
The samples were evaluated based on the following criteria: 
 

• Data Completeness   *  
• Technical Holding Times     
• GC/MS Tuning    * 
• GC Performance   * 
• Initial/Continuing Calibrations   
• CRI Standards     
• Blanks       
• Internal Standards         
• Interference Check Sample  * 
• Surrogate Recoveries     
• Laboratory Control Samples  * 
• Matrix Spike Recoveries   
• Matrix Duplicate RPDs  * 
• Post Digestion Spike Recoveries * 
• Serial Dilution s   * 
• Field Duplicates     
• Identification/Quantitation      
• Reporting Limits   * 
• Tentatively Identified Compounds NA 
 

* - indicates that qualifications were not required based on this criteria 
 
Overall Evaluation of Data/Potential Usability Issues 
 
A summary of qualifications applied to the sample results are noted below for the 
fractions validated.  Specific details regarding qualification of the data are addressed in 
the Specific Evaluation section of this narrative.  If an issue is not addressed there were 
no actions required based on unmet quality criteria.  When more than one qualifier is 
associated with a compound/analyte the validator has chosen the qualifier that best 
indicates possible bias in the results and flagged the data accordingly.  However, 
information regarding all quality control issues is provided in the body of the report and 
on the qualification summary page. 
 
All Fractions 
 
Region II guidelines state that if any sample analyzed as a soil contains 50-90% water all 
the data should be flagged as estimated.  Due to this criteria four samples were qualified 
as estimated for all compounds/analytes in all fractions. 
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VOA 
 
All soil samples exceeded the Region II analysis holding time requirements which 
resulted in qualifying the results as estimated. 
 
The associated continuing calibrations exhibited high %D for several compounds that 
resulted in qualifying these compounds as estimated.  Associated continuing calibrations 
also exhibited a low RRF values that resulted in qualifying compound non-detected 
results as rejected. 
 
Several samples exhibited low surrogate recoveries that resulted in qualifying result as 
estimated.  Samples were reanalyzed with similar results exhibited, the re-analysis of 
these samples were rejected. 
 
Blank contamination was exhibited in the field QC blanks that resulted in qualifications 
to the data. 
 
 SVOA 
 
The associated initial and continuing calibrations exhibited high %RSD and %D for 
several compounds, which resulted in qualifying these compounds as estimated.  Low 
RRF values were also exhibited that resulted in qualifying the positive results as 
estimated and non-detected results as rejected. 
 
Several samples exhibited low surrogate recoveries that resulted in qualifying all results 
as estimated.  The samples were re-extracted, due to exceeded extraction holding time of 
8 days these samples were not used. 
 
Low-Level PAH 
 
One sample exhibited low internal standard area recovery for one standard that resulted 
in the qualification of those compounds associated with the non-compliant standard. 
 
Gasoline Range Organics (GRO) 
 
Two samples were analyzed outside the 14-day method holding time for soil samples.  
The results in these samples were qualified as estimated. 
 
One continuing calibration standard exhibited a non-compliant %D.  Results in associated 
samples required qualification. 
 
One sample exhibited low surrogate recoveries that resulted in qualifying the reported 
result as estimated.   
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Diesel Range Organics (DRO) 
 
Blank contamination was exhibited in the field QC blanks that resulted in qualification of 
the data. 
 
The MS/MSD exhibited non-compliant recoveries for the target compound.  The native 
sample and field qualified as estimated J. 
 
Metals 
 
The CRI check standard associated with the samples exhibited recoveries below the QC 
limit for thallium.  All reported positive and non-detect results (up to 2X the PQL) for 
thallium required qualification and should be considered usable but estimated J/UJ.   
 
Blank contamination was noted in the calibration, preparation, and/or field QC blanks 
associated with samples in this batch.  Qualifications were added to the data for the 
analytes mercury, copper and zinc. 
 
The MS/MSD pair exhibited non-compliant recoveries for several target analytes.   
Positive and non-detect results for the analytes cobalt, lead, vanadium and antimony were 
qualified as estimated J/UJ in all samples.  Positive results for the analyte mercury were 
qualified as estimated J in all samples. 
 
One field duplicate pair exhibited a non-compliant RPD for one analyte.  The positive 
results in the field sample and the duplicate were qualified. 
 
Specific Evaluation of Data 
 
Data Completeness 
 
The SDG was received complete and intact.  Verification of MDLs was requested from 
the laboratory for the GRO and DRO fractions.  Copies of e-mail correspondence with 
the laboratory are included in the validation worksheets. 
 
Technical Holding Times 
 
According to chain of custody records, sampling was performed on 03/16-17/07 and 
samples were received at the laboratory 03/19-20/07.  All sample preparation and 
analysis was performed within Region II holding time requirements with the following 
exceptions. 
 
VOA 
 
Region II validation guidelines allow 10 days from collection to date of analysis for soil 
samples.  The soils samples in this data package were sampled on 03/16-17/07 and were 
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analyzed on 03/29-31/07, which exceeded the holding time criteria by 2 to 5 days; 
therefore all results were qualified as estimated (J/UJ). 
 
GRO 
 
SW-846 Method 8015B allows 14 days from collection to date of analysis for soil 
samples.  The holding time was exceeded by one day in three samples.  Therefore, GRO 
results in samples 9SD52 and 9SDUVF-18 were qualified as estimated J/UJ. 
 
Initial/Continuing Calibration 
 
VOA 
 
Calibration standards exhibited %Ds and RRFs that were non-compliant.  A summary of 
these non-compliances and affected samples are noted in the following table.  Sample 
results are qualified as indicated. 
 
Standard ID Compound(s) RRF, %RSD, 

%D 
Samples  Q Flag 

CC 03/29/07  acrolein 
iodomethane 
acetonitrile 
3-chloro-1-propene 
acrylonitrile 
2-chloro-1,3-butadiene 
propionitrile 
methacrylonitrile 
isobutanol 
methyl methacrylate 
ethyl methacrylate 
pentachloroethane 

31.2%, 
42.2%, 
31.4%, 
40.6%, 
27.1%, 
32.3%, 
29.4%, 
27.2%, 
23.7%, 
24.2%, 
21.6%, 
23.4% 

CC 3/29/07 2-hexanone 26.9% 

9SB24-09, 
9SB25-09, 
9SB26-07, 
9SB27-06, 
9SB27-08,  
9SD53, 9SD30 

J/UJ 

CC 03/30/07  acrolein 
iodomethane 
acetonitrile 
3-chloro-1-propene 
acrylonitrile 
trans-1,4-dichloro-2-butene 

41.8%, 
40.9%, 
35.3%, 
31.0%, 
33.7%, 
29.9% 

CC 03/30/07 chloroethane 
methylene chloride 

24.5% 
23.4% 

9SB24-03, 
9SB25-12, 
9SB28-02, 
9SD19, 
9SD49, 
9SD44, 
9SD48, 
9SDUVF-18 

J/UJ 

CC 03/31/07 acrolein 
iodomethane 
acetonitrile 
3-chloro-1-propene 
propionitrile 
methyl methacrylate 

25.6%, 
40.2%, 
33.2%, 
28.5%, 
25.6%, 
24.4% 

03/31/07 bromomethane 
1,1,1-trichloroethane 

22.0% 
21.7% 

9SD50, 
9SD50D, 
9SD52RA, 
9SDUVF-20 

J/UJ 

 
SVOA 
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Calibration standards exhibited %D and RRF values that were non-compliant.  A 
summary of these non-compliances and affected samples are noted in the following table.  
Sample results are qualified as indicated. 
 
 
Standard ID Compound(s) RRF, %RSD, %D Samples  Q Flag 
IC 03/15/07 4-nitroquinoline-1-oxide 0.0321 all samples J/R 

2-picoline 
methyl methanesulfonate 
hexachloropropene 
methapyrilene 

37.3% 
20.3% 
20.3% 

J/UJ CC 04/04/07 

4-nitroquinoline-1-oxide 0.021 

9SD50, 9SD50D, 
9SD52, 9SDUVF-18, 
9SDUVF-20, 
9SB24-03 

J/R 
2,4-dinitrophenol 
methyl methanesulfonate 
a,a-dimethylphenethylamine 
methapyrilene 

21.0% 
23.3% 
42.6% 
54.9% 

J/UJ CC 04/04/07 

4-nitroquinoline-1-oxide 
hexachlorophene 

0.024 
0.044 

9SD30, 9SD19, 
9SD49, 9SD44, 
9SB24-09, 
9SB25-09, 
9SB25-12, 
9SB26-07, 
9SB28-02, 
9SB27-06, 
9SB27-08 

J/R 

2,4-dinitrophenol 
methyl methanesulfonate 

36.0% 
20.7% 

J/UJ CC 04/05/07 

4-nitroquinoline-1-oxide 
hexachlorophene 

0.027 
0.027 

9SD53 

J/R 

n-nitrosomethylethylamine 
methyl methanesulfonate 
a,a-dimethylphenethylamine 

20.1% 
35.8% 
50.0% 

 CC 4/11/07 

4-nitroquinoline-1-oxide 
hexachlorophene 

0.025 
0.038 

9SD48 

JR 

 
GRO 
 
One calibration standard exhibited a non-compliant %D.  A summary of the non-
compliance and affected sample is noted in the following table.  Sample results are 
qualified as indicated. 
 
Standard ID Compound(s) %D Samples  Q Flag 
3/30/07, 0705 GRO 19.9 9SB24-09, 9SB25-09, 9SB27-06, 

9SD50, 9SD50D 
J/UJ 

 
CRI Standard 
 
Metals 
 
The associated PQL standard exhibited recoveries outside the 70% - 130% QC limit for 
one analyte.  A summary of these non-compliances and affected samples are noted in the 
following table.  Sample results are qualified as indicated. 
 
Standard ID Compound(s) %R Samples  Q Flag 
CRI thallium 64/59/68 all samples (↑ to 2X PQL) J+/UJ- 
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Blanks 
 
General Concerns
 
Please note that results are being reported down to the MDLs on the Form Is for all 
fractions.  Blank contamination flags have been adjusted to accommodate this as follows.  
For results that required qualification due to blank contamination, positive results that are 
> MDL but ≤ PQL/CRQL were flagged as “U” at the reported concentration rather than 
raising the reported concentration to the PQL/CRQL.  Other blank contamination 
flagging conventions are noted in the Glossary section of this report. 
 
VOA 
 
The associated QC blanks exhibited contamination as noted in the following table.  
Compounds for which there was no action required, are not included in the following 
table. 
  
Blank ID Compound Concentration 

ug/L 
MDL 
ug/L 

CRQL 
ug/L 

Action Level 
ug/L 

2007TB06 acetone 8.4J 7.3 50 84 
2007FB01 toluene 0.95J 0.62 1 9.5 
2007ER01 toluene 0.69J 0.62 1 6.9 
2007ER02 toluene 4.9 0.62 1 49 
 
Associated samples and required qualifications are noted in the following table. 
 
Sample ID Compound Q Flag 
9SD53, 9SD30, 9SD19, 9SD49, 9SD48, 9SD52RA, 
9SDUVF-18, 9SB25-12, 9SB28-02, 9SB27-08 

acetone U 

9SD50, 9SD50D, 9SB24-09, 9SB25-09, 9SB26-07, 
9SB27-06 

toluene U 

 
DRO 
 
The associated QC blanks exhibited contamination as noted in the following table.  
Compounds for which there was no action required, are not included in the following 
table.  
 
Blank ID Compound Concentration MDL PQL Action Level 
2007FB02 DRO 0.059J mg/L or 2.006 mg/Kg 1.7 mg/Kg 3.3 mg/Kg 10.03 mg/Kg 
2007ER02 DRO 0.058J mg/L or 1.972 mg/Kg 1.7 mg/Kg 3.3 mg/Kg 9.86 mg/Kg 
 
Associated samples and required qualifications are noted in the following table. 
 
Sample ID Compound Q Flag 
9SB25-09, 9SB27-06 DRO U 
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Metals  
 
In establishing action limits for the metals analytes, the highest concentration reported in 
associated blanks is used.  This is the concentration noted in the following table 
tabulating blank contamination.  If an analyte was detected in a blank but no action was 
required, it is not listed in the following table.  Qualifications were required due to 
calibration and field QC blank contamination.   
 
Blank ID Analyte Concentration Q Flag 
PBS mercury -0.0044J mg/Kg J/UJ up to PQL 

zinc 110B ug/L or 11.0 mg/Kg 2007FB02 
copper 120 ug/L or 12.0 mg/Kg 

J all + up to 10 X blank 
contamination level 

Field QC blank associations are determined using tracking provided by the client.  Flags are applied to 
samples based on these associations.   
 
Associated samples and required qualifications are noted in the following table. 
 
Sample ID Analyte Q Flag 
all samples mercury J/UJ 
all samples except 9SB25-09, 9SB26-07 
and 9SB27-06 

copper J 

all samples zinc J 
 
Internal Standards  
 
LL PAH 
 
Sample 9SB25-12 exhibited low recovery for internal standard perylene-d12; therefore, 
all associated compounds were qualified as estimated (J/UJ). 
 
Surrogates 
 
VOA 
 
The following samples exhibited low surrogate recoveries for one or more surrogates.  
All results for these samples were qualified as estimated (J/UJ). 
 
Sample ID Non-compliant Surrogates % Rec QC Limit Q Flag 
9SD50D 4-bromofluorobenzene 

dibromofluoromethane 
toluene-d8 

66 
61 
52 

85-120 
66-127 
85-115 

J/UJ 

9SD53 4-bromofluorobenzene 
toluene-d8 

66 
74 

85-120 
85-115 

J/UJ 

9SD30 4-bromofluorobenzene 
toluene-d8 

68 
74 

85-120 
85-115 

J/UJ 

9SD19 4-bromofluorobenzene 
toluene-d8 

66 
79 

85-120 
85-115 

J/UJ 

9SD49 4-bromofluorobenzene 76 85-120 J/UJ 
9SD44 toluene-d8 81 85-115 J/UJ 
9SD48 4-bromofluorobenzene 82 85-120 J/UJ 
9SD50 dibromofluoromethane 57 66-127 J/UJ 
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Sample ID Non-compliant Surrogates % Rec QC Limit Q Flag 
toluene-d8 69 85-115 

9SD52RA 4-bromofluorobenzene 73 85-120 J/UJ 
9SDUVF-18 4-bromofluorobenzene 83 85-120 J/UJ 
9SB24-09 4-bromofluorobenzene 123 85-120 J 
9SB25-09 4-bromofluorobenzene 

toluene-d8 
84 
71 

85-120 
85-115 

J/UJ 

9SB26-07 dibromofluoromethane 
toluene-d8 

27 
75 

66-127 
85-115 

J/UJ 

9SB27-06 toluene-d8 77 85-115 J/UJ 
9SB27-08 toluene-d8 84 85-115 J/UJ 
 
SVOA 
 
The following samples exhibited low surrogate recoveries for two or more surrogates.  
All results for these samples were qualified as stated for the fraction listed. 
 
Sample ID Non-compliant Surrogates % Rec QC Limit Q Flag 
9SD24-09 2-fluorobiphenyl 

nitrobenzene-d5 
phenol-d5 

38 
31 
38 

45-105 
35-100 
40-100 

B/N J/UJ 

9SB25-12 2-fluorobiphenyl 
nitrobenzene-d5 
phenol-d5 

35 
33 
35 

45-105 
35-100 
40-100 

B/N J/UJ 

9SB26-07 2-fluorobiphenyl 
nitrobenzene-d5 
phenol-d5 

41 
34 
38 

45-105 
35-100 
40-100 

B/N J/UJ 

9SB25-09 2-fluorophenol 
2-fluorobiphenyl 
nitrobenzene-d5 
phenol-d5 

34 
33 
29 
35 

35-105 
45-105 
35-100 
40-100 

ALL J/UJ 

9SD27-08 2-fluorophenol 
2-fluorobiphenyl 
nitrobenzene-d5 
phenol-d5 

33 
33 
28 
33 

35-105 
45-105 
35-100 
40-100 

ALL J/UJ 

 
GRO 
 
The following sample exhibited a low surrogate recovery.  The result for this sample was 
qualified as estimated J. 
 
Sample ID Non-compliant Surrogates % Rec QC Limit Q Flag 
9SD50D a.,a,a-Trifluorotoluene 24 61-139 J 
 
Matrix Spike and Matrix Spike Duplicate 
 
DRO 
 
The MS/MSD pair of sample 9SD50 exhibited recoveries below the QC limits.  Specific 
recovery and action information is noted in the following table. 
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MS/MSD ID Compound Samples Affected %Recovery Q Flag 
9SD50 DRO 9SD50, 9SD50D -111/-109 J 
 
Metals 
 
The MS/MSD pairs of samples 9SD50 and 9SB24-03 exhibited non-compliant 
recoveries.  Results in the field samples were flagged based on Region II guidance and 
professional judgment.  Specific recovery and action information is noted in the 
following table.  Please note that although lead exhibited a recovery less than 10% in the 
MS, the MSD recovery was above 10% so the analytical data associated was not rejected. 
  
MS/MSD ID Analytes Samples Affected %Recovery Q Flag 

mercury 153.1 J 
antimony 71/65 J/UJ 

9SB24-03 

vanadium 59/70 J/UJ 
cobalt 52/56 
lead -63/51 

9SD50 

vanadium 

all samples 

53/53 

J/UJ 

 
Field Duplicates 
 
Metals 
 
Sample 9SD50 and duplicate sample 9SD50D exhibited non-compliant results for copper 
(38% RPD).   This analyte was qualified as estimated J in both samples. 
 
Compound Identification/Quantitation 
 
All Fractions 
 
Region II guidelines state that if any sample analyzed as a soil contains 50-90% water all 
the data should be flagged as estimated.  The following samples exceeded 50% moisture 
and were qualified as estimated. 
 

Sample ID % Moisture Qualification 
9SD53 54.7 J/UJ 
9SD30 52.0 J/UJ 
9SD50 50.3 J/UJ 
9SD52 56.8 J/UJ 

 
VOA 
 
Several samples were re-analyzed due to non-compliant surrogate recoveries.  The re-
analysis of these samples was not used in favor of the initial analysis except for the re-
extraction of sample 9SD52 which was used in favor of the initial analysis. 
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SVOA 
 
Several samples were re-extracted due to non-compliant surrogate recoveries.  The re-
extraction of these samples exceeded the 14 day holding time by 8 days.  Due to the 
exceeded extraction holding time the re-extracted samples were not used in favor of the 
initial analysis. 
 
DRO 
 
Please note that besides high concentrations of DRO, the samples in this SDG also 
exhibited significant concentrations of Oil Range Organics (ORO) (C20-C36).  It is 
possible that the DRO (C10-C28) results are biased high by the presence of ORO in the 
samples because the hydrocarbon ranges overlap.  The lab quantitated both DRO and 
ORO, but reported only DRO on the Form 1s.  The sample results were not qualified due 
to this issue because the reported DRO results were based on a carbon range of C10-C28 
only.  However, the end-user is cautioned to note that the heavier fuel is also present in 
all of the samples in this SDG, primarily in the sediment samples. 
 
Metals 
 
The analytes cobalt, lead and thallium required dilution in samples 9SB24-09, 9SB24-03, 
9SB25-12, and 9SB27-06 due to interference because of the abundance of the non-target 
analyte titanium in the samples.  Therefore, the analytes cobalt, lead and thallium were 
reported at elevated detection limits based on the dilution factors.   
 
Laboratory PQLs met the project specific quantitation limits for all analytes with the 
exception of arsenic, cadmium, lead, selenium, thallium, tin, and zinc.  All elements, with 
one exception, met the project specific quantitation limits when reported down to the 
MDL.  Please note that all positive results between the MDL & the PQL were qualified 
with a J flag by the laboratory.  Also, please note that thallium, reported down to the 
MDL of 1.3 mg/Kg still did not meet the project specific quantitation limit of 1.0 mg/Kg. 
   
A summary of qualifications required is provided on the following page.  Please do not 
hesitate to contact DataQual ES with any questions regarding this validation report.   

 
Sincerely, 

 
 
 

Laura Maschhoff  
President   
 
 
 
Jacqueline Cleveland 
Vice President 



 
 
Michael Baker, Jr., Inc. 
Airside Business Park 
100 Airside Drive 
Moon Township, PA  15108 
 
June 14, 2007 
 
SDG# SWMU25226, STL-Savannah 
Naval Activity Puerto Rico, Ceiba, Puerto Rico 
Phase I RFI Work Plan, SWMU 9 Tank 214 Area 
 
Dear Mr. Kimes, 
 
The following Data Validation report is provided as requested for the parameters noted in 
the table below for SDG # SWMU25226.  The data validation was performed in 
accordance with the SW-846 methods utilized by the laboratory as well as the applicable 
Region II Standard Operating Procedures (SOPs), as available, and professional 
judgment.  Region II Standard Operating Procedures for the Validation of Organic Data 
Acquired Using SW-846 Methods  (for 8260B: Rev 1, June 1999-SOP #HW-24; for 
8270C-Rev 2, June 2001-SOP #HW-22, for 8082A-Rev. 1.0, May 2002-SOP #HW-23B) 
were used for the noted methods.  For those methods that do not have an applicable 
Region II checklist SOP (SW-846 methods 6010B/7471A for metals and 8015B for DRO 
and GRO), worksheets were provided.  Region II flagging conventions were used for all 
methods as applicable.  All areas of concern are discussed in the body of the report and a 
summary of data qualifications is provided.   
 

Sample ID Lab ID Matrix App IX VOA App IX SVOA PAH App IX Metals DRO GRO 
9SB29-00 680-25226-1 soil X X X X X X 

9SB29-00MS 680-25226-1 soil    X   
9SB29-00MSD 680-25226-1 soil    X   

9SB29-00D 680-25226-2 soil X X X X X X 
9SB29-09 680-25226-3 soil X X X X X X 
9SB29-10 680-25226-4 soil X X X X X X 
9SB30-08 680-25226-5 soil X X X X X X 
9SB31-07 680-25226-6 soil X X X X X X 
9SB32-04 680-25226-7 soil X X X X X X 
9SB33-05 680-25226-8 soil X X X X X X 

9SB33-05D 680-25226-9 soil X X X X X X 
9SB34-04 680-25226-10 soil X X X X X X 
9SB35-06 680-25226-11 soil X X X X X X 

9SDBKG01 680-25226-12 soil X X X X X X 
2007 TB07 680-25226-18 water X     X 

2007 TB 680-25226-19 water X      
9SB30-08 MS 680-25226-5 soil  X X X X  

9SB30-08 MSD 680-25226-5 soil  X X X X  
 
The following quality control samples were provided with this SDG: Sample 9SB29-
00D-field duplicate of sample 9SB29-00; Sample 9SB33-05D-field duplicate of sample 
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9SB33-05.  Associated field QC blanks were analyzed in this data package and SDG 
SWMU25171-1. 
 
The samples were evaluated based on the following criteria: 
 

• Data Completeness   *  
• Technical Holding Times     
• GC/MS Tuning    * 
• GC Performance   * 
• Initial/Continuing Calibrations   
• CRI Standards     
• Blanks       
• Internal Standards   *      
• Interference Check Sample  * 
• Surrogate Recoveries     
• Laboratory Control Samples  * 
• Matrix Spike Recoveries   
• Matrix Duplicate RPDs  * 
• Post Digestion Spike Recoveries * 
• Serial Dilution s   * 
• Field Duplicates   *  
• Identification/Quantitation      
• Reporting Limits   * 
• Tentatively Identified Compounds NA 
 

* - indicates that qualifications were not required based on this criteria 
 
Overall Evaluation of Data/Potential Usability Issues 
 
A summary of qualifications applied to the sample results are noted below for the 
fractions validated.  Specific details regarding qualification of the data are addressed in 
the Specific Evaluation section of this narrative.  If an issue is not addressed there were 
no actions required based on unmet quality criteria.  When more than one qualifier is 
associated with a compound/analyte the validator has chosen the qualifier that best 
indicates possible bias in the results and flagged the data accordingly.  However, 
information regarding all quality control issues is provided in the body of the report and 
on the qualification summary page. 
 
All Fractions 
 
Region II guidelines state that if any sample analyzed as a soil contains 50-90% water all 
the data should be flagged as estimated.  Due to this criteria one sample was qualified as 
estimated for all compounds/analytes in all fractions. 
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VOA 
 
All soil samples exceeded the Region II analysis holding time requirements.  This 
resulted in the qualification of the results as estimated. 
 
The associated continuing calibrations exhibited high %Ds for several compounds that 
resulted in the qualification of these compounds as estimated.  Low RRF values were also 
exhibited that resulted in the qualification of the positive results as estimated and non-
detected results as rejected. 
 
One sample exhibited low surrogate recoveries that resulted in the qualification of the 
results as estimated; two sample exhibited one surrogate with high recoveries that 
resulted in qualifying all positive results as estimated.  Samples were reanalyzed with 
similar results exhibited, therefore the re-analyses were rejected. 
 
 SVOA 
 
The associated continuing calibrations exhibited high %Ds for several compounds, which 
resulted in the qualification of these compounds as estimated.  Low RRF values were also 
exhibited that resulted in the qualification of the positive results as estimated and non-
detected results as rejected. 
 
Several sample exhibited low surrogate recoveries that resulted in the qualification of the 
results as estimated.  Samples were reanalyzed however holding times were exceeded, 
therefore the re-analyses were rejected. 
 
Low-Level PAH 
 
The associated continuing calibrations exhibited high %Ds for several compounds, which 
resulted in the qualification of these compounds as estimated.   
 
Gasoline Range Organics (GRO) 
 
Three samples exhibited non-compliant surrogate recoveries.  Results in the samples 
were qualified as estimated J or J/UJ. 
 
Diesel Range Organics (DRO) 
 
Blank contamination was exhibited in the field QC blanks that resulted in qualification of 
the data. 
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Metals 
 
The CRI check standard associated with the samples exhibited recoveries below the QC 
limit for thallium.  All reported positive and non-detect results (up to 2X the PQL) for 
thallium required qualification and should be considered usable but estimated J/UJ.   
 
Blank contamination was noted in the calibration, preparation, and/or field QC blanks 
associated with samples in this batch.  Qualifications were added to the data for the 
analytes thallium, mercury, copper and zinc. 
 
The MS/MSD pair exhibited non-compliant recoveries for two target analytes.  Positive 
and non-detect results for the analytes copper and antimony were qualified as estimated 
J/UJ in all samples. 
 
Specific Evaluation of Data 
 
Data Completeness 
 
The SDG was received complete and intact.  Verification of MDLs was requested from 
the laboratory for the GRO and DRO fractions.  A resubmission requested was required 
for the Volatile fraction.  The submitted chain of custody did not have sample 2007 TB 
listed, the laboratory was contacted and a corrected chain of custody was provided and is 
included in this data package.  A resubmission requested was required for the 
Semivolatile fraction.  The submitted Form II for surrogate recoveries did not list all the 
surrogate QC limit criteria, the laboratory was contacted and a corrected form was 
provided. 
 
Technical Holding Times 
 
According to chain of custody records, sampling was performed on 03/19/07 and samples 
were received at the laboratory 03/21/07.  All sample preparation and analysis was 
performed within Region II and/or method holding time requirements with the following 
exceptions. 
 
VOA 
 
Region II validation guidelines allow 10 days from collection to date of analysis for soil 
samples.  The soils samples in this data package were sampled on 03/19/07 and were 
analyzed on 03/30 and 04/1-2/07.  These sample analyses exceeded the holding time 
criteria by 1 to 3 days; therefore all results were qualified as estimated (J/UJ). 
 
Initial/Continuing Calibration 
 
VOA 
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Calibration standards exhibited %Ds and RRFs that were non-compliant.  A summary of 
these non-compliances and affected samples are noted in the following table.  Sample 
results are qualified as indicated. 
 
Standard ID Compound(s) RRF, %RSD, %D Samples  Q Flag 
CC 04/01/07  acrolein 

iodomethane 
acetonitrile 
3-chloro-1-propene 
2-chloro-1,3-butadiene 
isobutanol 
pentachloroethane 
acetone 
vinyl acetate 

47.4% 
48.0% 
20.5% 
40.8% 
26.2% 
39.8% 
51.2% 
37.1% 
22.3% 

9SB29-00, 9SB29-00D, 
9SB29-10, 9SB30-08, 
9SB31-07, 9SB35-06 

J/UJ 

CC 04/02/07  acrolein 
acrylonitrile 
isobutanol 
methyl methacrylate 
ethyl methacrylate 
pentachloroethane 
acetone 

26.9% 
31.2% 
22.9% 
32.8% 
27.0% 
21.1% 
38.4% 

9SDBKG01,  
9SB33-05D, 9SB33-05, 
9SB32-04, 9SB34-04, 
9SB29-09 

J/UJ 

IC 03/29/07 isobutanol 0.0493 2007 TB07, 2007 TB J/R 
CC 03/25/07 bromomethane 

iodomethane 
pentachloroethane 

46.2% 
21.0% 
46.6% 

2007 TB07, 2007 TB J/UJ 

 
SVOA 
 
Calibration standards exhibited %D and RRF values that were non-compliant.  A 
summary of these non-compliances and affected samples are noted in the following table.  
Sample results are qualified as indicated. 
 
Standard ID Compound(s) RRF, %RSD, %D Samples  Q Flag 
IC 04/04/07 4-nitroquinoline-1-oxide 0.0282 all samples J/R 

methyl methanesulfonate 
a,a-dimethylphenethylamine 
aramite, total 
 

24.3% 
24.0% 
22.9% 

J/UJ CC 04/06/07 

4-nitroquinoline-1-oxide 
hexachlorophene 

0.0198 
0.0485 

9SB29-00, 9SB29-00D, 
9SB29-10, 9SB30-08, 
9SB31-07, 9SB32-04, 
9SB33-05, 9SB33-05D, 
9SB34-04, 9SB35-06, 
9SDBKG01 

J/R 

4-nitrophenol 
a,a-dimethylphenethylamine 
1,3,5-trinitrobenzene 
aramite (total) 
famphur 

22.5% 
30.8% 
37.9% 
58.2% 
23.4% 

J/UJ CC 04/09/07 

4-nitroquinoline-1-oxide 
methyl methanesulfonate 

0.024 
0.047 

9SB29-09 

J/R 
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LL PAH 
 
Calibration standards exhibited %D that were non-compliant.  A summary of these non-
compliances and affected samples are noted in the following table.  Sample results are 
qualified as indicated. 
 
Standard ID Compound(s) RRF, %RSD, %D Samples  Q Flag 
CC 04/02/07 indeno(1,2,3-cd)pyrene 20.3% 9SB29-10, 9SB30-08, 

9SB31-07, 9SB33-05, 
9SB33-05D, 9SB32-04, 
9SB34-04, 9SB35-06, 
9SDBKG01 

J/UJ 

 
Metals 
 
The associated PQL standard exhibited recoveries outside the 70% - 130% QC limit for 
one analyte.  A summary of these non-compliances and affected samples are noted in the 
following table.  Sample results are qualified as indicated. 
 
Standard ID Compound(s) %R Samples  Q Flag 
CRI thallium 64/59/68 all samples (↑ to 2X PQL) J+/UJ- 
 
Blanks 
 
General Concerns
 
Please note that results are being reported down to the MDLs on the  Form Is for all 
fractions.  Blank contamination flags have been adjusted to accommodate this as follows.  
For results that required qualification due to blank contamination, positive results that are 
> MDL but ≤ PQL/CRQL were flagged as “U” at the reported concentration rather than 
raising the reported concentration to the PQL/CRQL.  Other blank contamination 
flagging conventions are noted in the Glossary section of this report. 
 
DRO 
 
The associated QC blanks exhibited contamination as noted in the following table.  
Compounds for which there was no action required, are not included in the following 
table.  
 
Blank ID Compound Concentration MDL PQL Action Level 
2007FB02 DRO 0.059J mg/L or 2.006 mg/Kg 1.7 mg/Kg 3.3 mg/Kg 10.03 mg/Kg 
2007ER02 DRO 0.058J mg/L or 1.972 mg/Kg 1.7 mg/Kg 3.3 mg/Kg 9.86 mg/Kg 
 
Associated samples and required qualifications are noted in the following table. 
 
Sample ID Compound Q Flag 
9SB29-00, 9SB29-00D, 9SB29-09 DRO U 
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Metals  
 
In establishing action limits for the metals analytes, the highest concentration reported in 
associated blanks is used.  This is the concentration noted in the following table 
tabulating blank contamination.  If an analyte was detected in a blank but no action was 
required, it is not listed in the following table.  Qualifications were required due to 
calibration and field QC blank contamination.   
 
Blank ID Analyte Concentration Q Flag 
PBS thallium -1.456J mg/Kg J/UJ up to PQL 
CCB mercury -0.1252J mg/Kg J/UJ up to PQL 

zinc 110B ug/L or 11.0 mg/Kg J all + > PQL up to 10 X 
blank contamination level 

2007FB02 
copper 120 ug/L or 12.0 mg/Kg 

U at reported conc. if <PQL 
Field QC blank associations are determined using tracking provided by the client.  Flags are applied to 
samples based on these associations.   
 
Associated samples and required qualifications are noted in the following table. 
 
Sample ID Analyte Q Flag 
all samples thallium, mercury J/UJ up to PQL 
9SB29-09, 9SB32-04 copper U at reported concentration 
all samples except 9SB29-09 and 
9SB32-04 

copper J up to 10X blank contamination level 

all samples zinc J up to 10X blank contamination level 
 
Please note: field QC blanks are not qualified due to contamination in laboratory blanks. 
 
Surrogates 
 
VOA 
 
The following samples exhibited low surrogate recoveries for one or more surrogates.  
All results for these samples were qualified as estimated (J/UJ). 
 
Sample ID Non-compliant Surrogates % Rec QC Limit Q Flag 
9SB34-04 4-bromofluorobenzene 

toluene-d8 
80 
76 

75-120 
85-120 

J/UJ 

2007 TB07 dibromofluoromethane 121 85-115 J 
2007 TB dibromofluoromethane 120 85-115 J 
 
SVOA 
 
The following samples exhibited low surrogate recoveries for two or more surrogates.  
All results for these samples were qualified as estimated (J/UJ) for the fraction listed. 
Sample ID Non-compliant Surrogates % Rec QC Limit Q Flag 
9SB29-10 2-fluorophenol 

2-fluorobiphenyl 
nitrobenzene-d5 
phenol-d5 

33 
36 
28 
36 

35-105 
45-105 
35-100 
40-100 

J/UJ- ALL 
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Sample ID Non-compliant Surrogates % Rec QC Limit Q Flag 
9SB31-07 2-fluorobiphenyl 

nitrobenzene-d5 
phenol-d5 

38 
31 
36 

45-105 
35-100 
40-100 

J/UJ- B/N 

9SB32-04 2-fluorobiphenyl 
nitrobenzene-d5 
phenol-d5 

36 
30 
35 

45-105 
35-100 
40-100 

J/UJ- B/N 

9SB34-04 2-fluorobiphenyl 
nitrobenzene-d5 
phenol-d5 

40 
30 
36 

45-105 
35-100 
40-100 

J/UJ- B/N 

9SDBKG01 2-fluorobiphenyl 
nitrobenzene-d5 

41 
32 

45-105 
35-100 

J/UJ- B/N 

 
GRO 
 
The following samples exhibited non-compliant surrogate recoveries.  Results were 
qualified as noted in the following table. 
 
Sample ID Non-compliant Surrogates % Rec QC Limit Q Flag 
9SB29-10 379 J 
9SB33-05 50 J/UJ 
9SB34-04 

a,a,a-trifluorotoluene 

172 

61-139 

J 
 
Matrix Spike and Matrix Spike Duplicate 
 
Metals 
 
The MS/MSD pair of sample 9SB29-00 exhibited one recovery below the QC limits and 
one recovery above the QC limits.  Specific recovery and action information is noted in 
the following table.   
 
MS/MSD ID Analytes Samples Affected %Recovery Q Flag 

antimony 64/66 J/UJ 9SB29-00 
copper 

all samples 
299/130 J 

 
Compound Identification/Quantitation 
 
All Fractions 
 
Region II guidelines state that if any sample analyzed as a soil contains 50-90% water all 
the data should be flagged as estimated.  The following samples exceeded 50% moisture 
and were qualified as estimated. 
 

Sample ID % Moisture Qualification 
9SDBKG01 59.6 J/UJ 
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VOA 
 
Several samples were re-analyzed due to non-compliant surrogate recoveries.  For the  
following samples the re-analysis was not used in favor of the initial analysis: 9SB34-04, 
2007 TB07 and 2007 TB. 
 
SVOA 
 
Several samples were re-analyzed due to non-compliant surrogate recoveries.  For the  
following samples the re-analysis was not used in favor of the initial analysis: 9SB29-09, 
9SB29-10, 9SB31-07, 9SB32-04, 9SB34-04 and 9SDBKG01. 
 
DRO 
 
Please note that besides high concentrations of DRO, the samples in this SDG also 
exhibited significant concentrations of Oil Range Organics (ORO) (C20-C36).  It is 
possible that the DRO (C10-C28) results are biased high by the presence of ORO in the 
samples because the hydrocarbon ranges overlap.  The lab quantitated both DRO and 
ORO, but reported only DRO on the Form 1s.  The sample results were not qualified due 
to this issue because the reported DRO result was based on a carbon range of C10-C28 
only.  However, the end-user is cautioned to note that the heavier fuel is also present in 
all of the samples in this SDG. 
 
Metals 
 
Laboratory PQLs met the project specific quantitation limits for all analytes with the 
exception of arsenic, cadmium, lead, selenium, thallium, tin, and zinc.  All elements, with 
one exception, met the project specific quantitation limits when reported down to the 
MDL.  Please note that all positive results between the MDL & the PQL were qualified 
with a J flag by the laboratory.  Also, please note that thallium, reported down to the 
MDL of 1.3 mg/Kg still did not meet the project specific quantitation limit of 1.0 mg/Kg.   
 
The analytes cobalt, lead and thallium required dilution in samples 9SB29-00, 9SB29-
00D, 9SB29-09, 9SB29-10, 9SB30-08, 9SB32-04, 9SB33-05D and 9SB34-04 due to 
interference because of the abundance of the non-target analyte titanium in the samples.  
Therefore, the analytes cobalt, lead and thallium were reported at elevated detection 
limits based on the dilution factors.   Lead was reported from re-analysis in samples 
9SB31-07 and 9SB33-05 due to negative interference in the original analysis. 
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A summary of qualifications required is provided on the following page.  Please do not 
hesitate to contact DataQual ES with any questions regarding this validation report.   

 
Sincerely, 

 
 
 

Laura Maschhoff  
President   
 
 
 
Jacqueline Cleveland 
Vice President 
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APPENDIX D 
SUMMARY OF ANALYTICAL RESULTS 

 



APPENDIX D.1 
SURFACE SOIL 



SUMMARY OF SURFACE SOIL ANALYTICAL DATA
SMWU 9, AREA B (TANK 214)

RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID 9SB00-00 9SB01-00 9SB01-00D 9SB02-00 9SB03-00
Sampling Date 3/12/2007 3/12/2007 3/12/2007 3/12/2007 3/12/2007

Volatile Organics (μg/kg)
Acetone 10 J 9.1 J 26 J 6 UJ 18 J
Acetonitrile 25 UJ 39 UJ 40 UJ 56 UJ 50 UJ
Acrolein 9.7 UJ 15 UJ 16 UJ 22 UJ 20 UJ
Acrylonitrile 14 UJ 22 UJ 22 UJ 31 UJ 28 UJ
Benzene 0.76 UJ 1.2 UJ 1.2 UJ 1.7 UJ 1.5 UJ
Bromoform 1.9 UJ 3.1 UJ 3.1 UJ 4.4 UJ 3.9 UJ
Bromomethane 1.1 UJ 1.8 UJ 1.9 UJ 2.6 UJ 2.3 UJ
Carbon disulfide 0.88 UJ 15 J 11 J 2 UJ 1.8 UJ
Carbon tetrachloride 0.78 UJ 1.2 UJ 1.3 UJ 1.8 UJ 1.6 UJ
Chlorobenzene 0.61 UJ 0.96 UJ 0.98 UJ 1.4 UJ 1.2 UJ
2-Chloro-1,3-butadiene 0.73 UJ 1.2 UJ 1.2 UJ 1.7 UJ 1.5 UJ
Chlorodibromomethane 0.97 UJ 1.5 UJ 1.6 UJ 2.2 UJ 2 UJ
Chloroethane 1.3 UJ 2.1 UJ 2.1 UJ 3 UJ 2.7 UJ
Chloroform 0.77 UJ 1.2 UJ 1.3 UJ 1.8 UJ 1.6 UJ
Chloromethane 0.62 UJ 0.97 UJ 1 UJ 1.4 UJ 1.2 UJ
3-Chloro-1-propene 1.1 UJ 1.7 UJ 1.7 UJ 2.4 UJ 2.1 UJ
cis-1,3-Dichloropropene 0.8 UJ 1.3 UJ 1.3 UJ 1.8 UJ 1.6 UJ
1,2-Dibromo-3-Chloropropane 4 UJ 6.4 UJ 6.5 UJ 9.2 UJ 8.2 UJ
Dibromomethane 1.1 UJ 1.8 UJ 1.9 UJ 2.6 UJ 2.3 UJ
Dichlorobromomethane 0.88 UJ 1.4 UJ 1.4 UJ 2 UJ 1.8 UJ
Dichlorodifluoromethane 2.2 UJ 3.5 UJ 3.6 UJ 5 UJ 4.4 UJ
1,1-Dichloroethane 0.88 UJ 1.4 UJ 1.4 UJ 2 UJ 1.8 UJ
1,1-Dichloroethene 0.97 UJ 1.5 UJ 1.6 UJ 2.2 UJ 2 UJ
1,2-Dichloropropane 1.1 UJ 1.8 UJ 1.9 UJ 2.6 UJ 2.3 UJ
Ethylbenzene 0.77 UJ 1.2 UJ 1.2 UJ 1.7 UJ 1.5 UJ
Ethylene Dibromide 1.2 UJ 1.9 UJ 2 UJ 2.8 UJ 2.5 UJ
Ethyl methacrylate 0.68 UJ 1.1 UJ 1.1 UJ 1.5 UJ 1.4 UJ
2-Hexanone 4.8 UJ 7.5 UJ 7.7 UJ 11 UJ 9.6 UJ
Iodomethane 0.88 UJ 1.4 UJ 1.4 UJ 2 UJ 1.8 UJ
Isobutanol 110 UJ 180 UJ 190 UJ 260 UJ 230 UJ
Methacrylonitrile 14 UJ 22 UJ 23 UJ 32 UJ 28 UJ
Methylene Chloride 1.4 UJ 2.2 UJ 2.3 UJ 3.2 UJ 2.8 UJ
Methyl Ethyl Ketone 61 J 5.6 UJ 8.6 J 8 UJ 7.1 UJ
methyl isobutyl ketone 5.1 UJ 8 UJ 8.3 UJ 12 UJ 10 UJ
Methyl methacrylate 1.5 UJ 2.3 UJ 2.4 UJ 3.3 UJ 2.9 UJ
Pentachloroethane 4 UJ 6.4 UJ 6.5 UJ 9.2 UJ 8.2 UJ
Propionitrile 20 UJ 32 UJ 33 UJ 46 UJ 41 UJ
Styrene 0.75 UJ 1.2 UJ 1.2 UJ 1.7 UJ 1.5 UJ
1,1,1,2-Tetrachloroethane 1.2 UJ 1.9 UJ 2 UJ 2.8 UJ 2.5 UJ
Tetrachloroethene 0.88 UJ 1.4 UJ 1.4 UJ 2 UJ 1.8 UJ
Toluene 0.88 UJ 1.4 UJ 1.4 UJ 2 UJ 1.8 UJ
trans-1,4-Dichloro-2-butene 3.5 UJ 5.6 UJ 5.7 UJ 8 UJ 7.1 UJ
trans-1,2-Dichloroethene 0.97 UJ 1.5 UJ 1.6 UJ 2.2 UJ 2 UJ
trans-1,3-Dichloropropene 0.97 UJ 1.5 UJ 1.6 UJ 2.2 UJ 2 UJ
1,1,1-Trichloroethane 0.75 UJ 1.2 UJ 1.2 UJ 1.7 UJ 1.5 UJ
Trichloroethene 1.1 UJ 1.7 UJ 1.7 UJ 2.4 UJ 2.1 UJ
Trichlorofluoromethane 1.2 UJ 1.9 UJ 2 UJ 2.8 UJ 2.5 UJ
1,2,3-Trichloropropane 2.4 UJ 3.7 UJ 3.8 UJ 5.4 UJ 4.8 UJ
Vinyl acetate 1.7 UJ 2.6 UJ 2.7 UJ 3.8 UJ 3.4 UJ
Vinyl chloride 0.81 UJ 1.3 UJ 1.3 UJ 1.8 UJ 1.6 UJ
Xylenes, Total 1.8 UJ 2.8 UJ 2.8 UJ 4 UJ 3.6 UJ
1,2-Dichloroethane 1.1 UJ 1.7 UJ 1.7 UJ 2.4 UJ 2.1 UJ
1,1,2,2-Tetrachloroethane 0.88 UJ 1.4 UJ 1.4 UJ 2 UJ 1.8 UJ
1,1,2-Trichloroethane 1.1 UJ 1.7 UJ 1.7 UJ 2.4 UJ 2.1 UJ
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SUMMARY OF SURFACE SOIL ANALYTICAL DATA
SMWU 9, AREA B (TANK 214)

RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID 9SB00-00 9SB01-00 9SB01-00D 9SB02-00 9SB03-00
Sampling Date 3/12/2007 3/12/2007 3/12/2007 3/12/2007 3/12/2007

Semi-Volatile Organics (μg/kg)
1-Methylnaphthalene 1.3 U 600 U 600 U 400 U 58 U
2-Methylnaphthalene 1.1 U 530 U 530 U 350 U 51 U
Acenaphthene 1.2 U 540 U 540 U 360 U 53 U
1,1'-Biphenyl 34 U 2000 U 2000 U 1000 U 310 U
Dimethoate 53 U 3100 U 3100 U 1600 U 480 U
1,2,4,5-Tetrachlorobenzene 37 U 2100 U 2100 U 1100 U 330 U
1,2,4-Trichlorobenzene 25 U 1400 U 1400 U 760 U 220 U
1,2-Dichlorobenzene 27 U 1600 U 1600 U 830 U 240 U
1,3,5-Trinitrobenzene 97 U 5600 U 5600 U 3000 U 870 U
1,3-Dichlorobenzene 31 U 1800 U 1800 U 940 U 280 U
1,3-Dinitrobenzene 59 U 3400 U 3400 U 1800 U 530 U
1,4-Dichlorobenzene 26 U 1500 U 1500 U 790 U 230 U
1,4-Dioxane 78 U 4500 U 4500 U 2400 U 700 U
Safrole, Total 62 U 3600 U 3600 U 1900 U 560 U
Thionazin 49 U 2900 U 2900 U 1500 U 450 U
1,4-Naphthoquinone 46 U 2700 U 2700 U 1400 U 410 U
1-Naphthylamine 97 U 5600 U 5600 U 3000 U 870 U
2,3,4,6-Tetrachlorophenol 53 U 3100 U 3100 U 1600 U 480 U
2,4,5-Trichlorophenol 38 U 2200 U 2200 U 1200 U 340 U
2,4,6-Trichlorophenol 24 U 1400 U 1400 U 720 U 210 U
2,4-Dichlorophenol 27 U 1600 U 1600 U 830 U 240 U
2,4-Dimethylphenol 41 U 2400 U 2400 U 1300 U 370 U
2,4-Dinitrophenol 200 U 12000 U 12000 U 6100 U 1800 U
2,4-Dinitrotoluene 22 U 1300 U 1300 U 690 U 200 U
2,6-Dichlorophenol 62 U 3600 U 3600 U 1900 U 560 U
2,6-Dinitrotoluene 39 U 2200 U 2200 U 1200 U 350 U
2-Acetylaminofluorene 45 U 2600 U 2600 U 1400 U 400 U
2-Chlorophenol 32 U 1800 U 1800 U 980 U 290 U
2-Chloronaphthalene 28 U 1600 U 1600 U 870 U 260 U
2-Methylphenol 35 U 2000 U 2000 U 1100 U 320 U
2-Naphthylamine 97 U 5600 U 5600 U 3000 U 870 U
2-Nitroaniline 27 U 1600 U 1600 U 830 U 240 U
2-Nitrophenol 24 U 1400 U 1400 U 720 U 210 U
2-Picoline 97 U 5600 U 5600 U 3000 U 870 U
2-Toluidine 66 U 3800 U 3800 U 2000 U 600 U
3 & 4 Methylphenol 34 U 2000 U 2000 U 1000 U 310 U
3,3'-Dichlorobenzidine 35 U 2000 U 2000 U 1100 U 320 U
3,3'-Dimethylbenzidine 490 U 29000 U 29000 U 15000 U 4500 U
3-Methylcholanthrene 31 U 1800 U 1800 U 940 U 280 U
3-Nitroaniline 39 U 2200 U 2200 U 1200 U 350 U
4,6-Dinitro-2-methylphenol 240 U 14000 U 14000 U 7200 U 2100 U
4-Aminobiphenyl 64 U 3700 U 3700 U 2000 U 570 U
4-Bromophenyl phenyl ether 37 U 2100 U 2100 U 1100 U 330 U
4-Chloro-3-methylphenol 40 U 2300 U 2300 U 1200 U 360 U
4-Chloroaniline 31 U 1800 U 1800 U 940 U 280 U
4-Chlorophenyl phenyl ether 22 U 1300 U 1300 U 690 U 200 U
4-Nitroaniline 20 U 1200 U 1200 U 610 U 180 U
4-Nitrophenol 250 UJ 14000 UJ 14000 UJ 7600 UJ 2200 UJ
4-Nitroquinoline-1-oxide 200 R 11000 R 11000 R 6000 R 1800 R
7,12-Dimethylbenz(a)anthracene 37 U 2100 U 2100 U 1100 U 330 U
Acetophenone 26 U 1500 U 1500 U 790 U 230 U
alpha,alpha-Dimethyl phenethylamine 580 UJ 33000 UJ 33000 UJ 18000 UJ 5200 UJ
Aniline 25 U 1400 U 1400 U 760 U 220 U
Aramite, Total 71 UJ 4100 UJ 4100 UJ 2200 UJ 640 UJ
Benzyl alcohol 45 U 2600 U 2600 U 1400 U 400 U
Bis(2-chloroethoxy)methane 28 U 1600 U 1600 U 870 U 260 U
Bis(2-chloroethyl)ether 33 U 1900 U 1900 U 1000 U 300 U
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SUMMARY OF SURFACE SOIL ANALYTICAL DATA
SMWU 9, AREA B (TANK 214)

RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID 9SB00-00 9SB01-00 9SB01-00D 9SB02-00 9SB03-00
Sampling Date 3/12/2007 3/12/2007 3/12/2007 3/12/2007 3/12/2007

Semi-Volatile Organics (μg/kg)
Bis(2-ethylhexyl) phthalate 45 U 2600 U 2600 U 1400 U 400 U
Diallate 66 U 3800 U 3800 U 2000 U 600 U
Dibenzofuran 22 U 1300 U 1300 U 690 U 200 U
Di-n-butyl phthalate 33 U 1900 U 1900 U 1000 U 300 U
Diethyl phthalate 26 U 1500 U 1500 U 790 U 230 U
p-Dimethylamino azobenzene 45 U 2600 U 2600 U 1400 U 400 U
Dimethyl phthalate 22 U 1300 U 1300 U 690 U 200 U
Dinoseb 98 U 5600 U 5600 U 3000 U 880 U
Di-n-octyl phthalate 37 U 2100 U 2100 U 1100 U 330 U
Ethyl methanesulfonate 78 U 4500 U 4500 U 2400 U 700 U
Hexachlorobenzene 31 U 1800 U 1800 U 940 U 280 U
Hexachlorobutadiene 24 U 1400 U 1400 U 720 U 210 U
Hexachlorocyclopentadiene 98 U 5600 U 5600 U 3000 U 880 U
Hexachloroethane 24 U 1400 U 1400 U 720 U 210 U
Hexachlorophene 15000 UJ 850000 UJ 850000 UJ 450000 UJ 130000 UJ
Hexachloropropene 53 U 3100 U 3100 U 1600 U 480 U
Isophorone 26 U 1500 U 1500 U 790 U 230 U
Isosafrole 75 U 4400 U 4400 U 2300 U 680 U
Methapyrilene 49 U 2900 U 2900 U 1500 U 450 U
Methyl methanesulfonate 65 U 3700 U 3700 U 2000 U 580 U
Nitrobenzene 41 U 2400 U 2400 U 1300 U 370 U
N-Nitrosodi-n-butylamine 61 U 3500 U 3500 U 1900 U 550 U
N-Nitrosodiethylamine 52 U 3000 U 3000 U 1600 U 470 U
N-Nitrosodimethylamine 70 U 4000 U 4000 U 2100 U 630 U
N-Nitrosodiphenylamine 27 U 1600 U 1600 U 830 U 240 U
N-Nitrosodi-n-propylamine 33 U 1900 U 1900 U 1000 U 300 U
N-Nitrosomethylethylamine 61 U 3500 U 3500 U 1900 U 550 U
N-Nitrosomorpholine 78 U 4500 U 4500 U 2400 U 700 U
N-Nitrosopiperidine 84 U 4800 U 4800 U 2600 U 750 U
N-Nitrosopyrrolidine 53 U 3100 U 3100 U 1600 U 480 U
N-Nitro-o-toluidine 38 U 2200 U 2200 U 1200 U 340 U
Pentachlorobenzene 75 U 4400 U 4400 U 2300 U 680 U
Pentachloronitrobenzene 66 U 3800 U 3800 U 2000 U 600 U
Pentachlorophenol 98 U 5600 U 5600 U 3000 U 880 U
Phenacetin 60 U 3500 U 3500 U 1800 U 540 U
Phenol 35 U 2000 U 2000 U 1100 U 320 U
p-Phenylene diamine 2000 U 120000 U 120000 U 61000 U 18000 U
Pronamide 74 U 4300 U 4300 U 2300 U 670 U
o,o',o''-Triethylphosphorothioate 85 U 4900 U 4900 U 2600 U 770 U
Disulfoton 65 U 3700 U 3700 U 2000 U 580 U
Parathion 65 U 3700 U 3700 U 2000 U 580 U
Methyl parathion 55 U 3200 U 3200 U 1700 U 500 U
Phorate 81 U 4700 U 4700 U 2500 U 730 U
Famphur 120 U 6700 U 6700 U 3500 U 1000 U
Butyl benzyl phthalate 32 U 1800 U 1800 U 980 U 290 U
bis(chloroisopropyl) ether 41 U 2400 U 2400 U 1300 U 370 U
Sulfotepp 65 U 3700 U 3700 U 2000 U 580 U
Pyridine 35 U 2000 U 2000 U 1100 U 320 U
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SUMMARY OF SURFACE SOIL ANALYTICAL DATA
SMWU 9, AREA B (TANK 214)

RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID 9SB00-00 9SB01-00 9SB01-00D 9SB02-00 9SB03-00
Sampling Date 3/12/2007 3/12/2007 3/12/2007 3/12/2007 3/12/2007

Low Level PAHs (μg/kg)
Acenaphthylene 1.2 U 530 U 530 U 350 U 52 U
Anthracene 1.2 U 540 U 540 U 360 U 53 U
Benzo[a]anthracene 1.2 U 540 U 540 U 360 U 53 U
Benzo[a]pyrene 0.98 U 450 U 450 U 430 J 44 U
Benzo[b]fluoranthene 1.3 U 600 U 600 U 460 J 58 U
Benzo[g,h,i]perylene 1.2 U 690 J 720 J 760 J 79 J
Benzo[k]fluoranthene 1 U 460 U 460 U 330 J 45 U
Chrysene 1.1 U 1700 J 1800 J 2000 J 49 U
Dibenz(a,h)anthracene 1.7 U 760 U 760 U 510 U 74 U
Fluoranthene 1.3 U 600 U 600 U 400 U 58 U
Fluorene 1.4 U 650 U 650 U 430 U 64 U
Indeno[1,2,3-cd]pyrene 1.9 U 870 U 870 U 580 U 85 U
Naphthalene 1.4 U 650 U 650 U 430 U 64 U
Phenanthrene 1.5 U 700 U 710 U 470 U 69 U
Pyrene 1.4 U 2100 J 3300 J 1400 J 64 U
Petroleum Hydrocarbons (mg/kg)
Gasoline Range Organics 0.085 U 150 J 89 J 0.15 U 0.068 U
Diesel Range Organics 6.8 5300 5300 5100 110
Inorganics (mg/kg)
Antimony 0.48 UJ 0.56 UJ 0.56 UJ 0.77 UJ 0.45 UJ
Arsenic 0.71 U 1.2 J 1.4 J 2 J 1.1 J
Barium 36 45 43 22 62
Beryllium 0.12 J 0.15 J 0.18 J 0.16 J 0.13 J
Cadmium 0.43 J 0.32 J 0.43 J 0.37 U 0.81
Chromium 3 5.6 7.5 11 9.8
Cobalt 16 J 10 J 10 J 5.5 J 25 J
Copper 83 J 65 J 73 J 76 J 89 J
Lead 58 J 690 J 580 J 380 J 250 J
Nickel 4.3 6.7 6.8 6.9 6.2
Selenium 0.96 U 1.1 U 1.1 U 1.5 U 0.9 U
Silver 0.11 U 0.12 U 0.12 U 0.17 U 0.12 J
Thallium 2.9 J 2.1 J 2.3 J 2.2 UJ 6.5 UJ
Tin 4.2 U 4.9 U 5 U 6.8 U 4 U
Vanadium 140 J 140 J 160 J 160 J 200 J
Zinc 32 J 78 J 94 J 38 J 42 J
Mercury 0.0044 U 0.026 0.028 0.056 0.021
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SUMMARY OF SURFACE SOIL ANALYTICAL DATA
SMWU 9, AREA B (TANK 214)

RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID
Sampling Date

Volatile Organics (μg/kg)
Acetone
Acetonitrile
Acrolein
Acrylonitrile
Benzene
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
2-Chloro-1,3-butadiene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
3-Chloro-1-propene
cis-1,3-Dichloropropene
1,2-Dibromo-3-Chloropropane
Dibromomethane
Dichlorobromomethane
Dichlorodifluoromethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2-Dichloropropane
Ethylbenzene
Ethylene Dibromide
Ethyl methacrylate
2-Hexanone
Iodomethane
Isobutanol
Methacrylonitrile
Methylene Chloride
Methyl Ethyl Ketone
methyl isobutyl ketone
Methyl methacrylate
Pentachloroethane
Propionitrile
Styrene
1,1,1,2-Tetrachloroethane
Tetrachloroethene
Toluene
trans-1,4-Dichloro-2-butene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
1,1,1-Trichloroethane
Trichloroethene
Trichlorofluoromethane
1,2,3-Trichloropropane
Vinyl acetate
Vinyl chloride
Xylenes, Total
1,2-Dichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane

9SB04-00 9SB05-00 9SB06-00 9SB07-00 9SB08-00
3/12/2007 3/13/2007 3/13/2007 3/13/2007 3/13/2007

2.8 UJ 120 J 8.7 J 12 J 3.3 UJ
26 UJ 60 UJ 26 UJ 36 UJ 31 UJ
10 UJ 24 UJ 10 UJ 14 UJ 12 UJ
15 UJ 34 UJ 15 UJ 20 UJ 17 UJ

0.81 UJ 1.8 UJ 0.81 UJ 1.1 UJ 0.94 UJ
2.1 UJ 4.7 UJ 2.1 UJ 2.8 UJ 2.4 UJ
1.2 UJ 2.8 UJ 1.2 UJ 1.6 UJ 1.4 UJ

0.94 UJ 6.7 J 0.95 UJ 1.3 UJ 1.1 UJ
0.84 UJ 1.9 UJ 0.84 UJ 1.1 UJ 0.98 UJ
0.65 UJ 1.5 UJ 0.65 UJ 0.88 UJ 0.76 UJ
0.78 UJ 1.8 UJ 0.79 UJ 1.1 UJ 0.91 UJ

1 UJ 2.4 UJ 1 UJ 1.4 UJ 1.2 UJ
1.4 UJ 3.2 UJ 1.4 UJ 1.9 UJ 1.6 UJ

0.83 UJ 1.9 UJ 0.83 UJ 1.1 UJ 0.97 UJ
0.66 UJ 1.5 UJ 0.66 UJ 0.89 UJ 0.77 UJ

1.1 UJ 2.6 UJ 1.1 UJ 1.5 UJ 1.3 UJ
0.86 UJ 2 UJ 0.86 UJ 1.2 UJ 1 UJ

4.3 UJ 9.9 UJ 4.4 UJ 5.8 UJ 5 UJ
1.2 UJ 2.8 UJ 1.2 UJ 1.6 UJ 1.4 UJ

0.94 UJ 2.1 UJ 0.95 UJ 1.3 UJ 1.1 UJ
2.4 UJ 5.4 UJ 2.4 UJ 3.2 UJ 2.7 UJ

0.94 UJ 2.1 UJ 0.95 UJ 1.3 UJ 1.1 UJ
1 UJ 2.4 UJ 1 UJ 1.4 UJ 1.2 UJ

1.2 UJ 2.8 UJ 1.2 UJ 1.6 UJ 1.4 UJ
0.82 UJ 1.9 UJ 0.82 UJ 1.1 UJ 0.95 UJ

1.3 UJ 3 UJ 1.3 UJ 1.8 UJ 1.5 UJ
0.73 UJ 1.7 UJ 0.73 UJ 0.98 UJ 0.84 UJ

5.1 UJ 12 UJ 5.1 UJ 6.8 UJ 5.9 UJ
0.94 UJ 2.1 UJ 0.95 UJ 1.3 UJ 1.1 UJ
120 UJ 280 UJ 120 UJ 160 UJ 140 UJ

15 UJ 34 UJ 15 UJ 20 UJ 18 UJ
1.5 UJ 3.4 UJ 1.5 UJ 2 UJ 1.8 UJ
3.8 UJ 65 UJ 3.8 UJ 5.1 UJ 4.4 UJ
5.5 UJ 12 UJ 5.5 UJ 7.4 UJ 6.4 UJ
1.6 UJ 3.6 UJ 1.6 UJ 2.1 UJ 1.8 UJ
4.3 UJ 9.9 UJ 4.4 UJ 5.8 UJ 5 UJ
22 UJ 49 UJ 22 UJ 29 UJ 25 UJ
0.8 UJ 1.8 UJ 0.8 UJ 1.1 UJ 0.93 UJ
1.3 UJ 3 UJ 1.3 UJ 1.8 UJ 1.5 UJ

0.94 UJ 2.1 UJ 0.95 UJ 1.3 UJ 1.1 UJ
0.94 UJ 2.1 UJ 0.95 UJ 1.3 UJ 1.3 UJ

3.8 UJ 8.6 UJ 3.8 UJ 5.1 UJ 4.4 UJ
1 UJ 2.4 UJ 1 UJ 1.4 UJ 1.2 UJ
1 UJ 2.4 UJ 1 UJ 1.4 UJ 1.2 UJ

0.8 UJ 1.8 UJ 0.8 UJ 1.1 UJ 0.93 UJ
1.1 UJ 2.6 UJ 1.1 UJ 1.5 UJ 1.3 UJ
1.3 UJ 3 UJ 1.3 UJ 1.8 UJ 1.5 UJ
2.5 UJ 5.8 UJ 2.6 UJ 3.4 UJ 3 UJ
1.8 UJ 4.1 UJ 1.8 UJ 2.4 UJ 2.1 UJ

0.87 UJ 2 UJ 0.87 UJ 1.2 UJ 1 UJ
1.9 UJ 4.3 UJ 1.9 UJ 2.5 UJ 2.2 UJ
1.1 UJ 2.6 UJ 1.1 UJ 1.5 UJ 1.3 UJ

0.94 UJ 2.1 UJ 0.95 UJ 1.3 UJ 1.1 UJ
1.1 UJ 2.6 UJ 1.1 UJ 1.5 UJ 1.3 UJ
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SUMMARY OF SURFACE SOIL ANALYTICAL DATA
SMWU 9, AREA B (TANK 214)

RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID
Sampling Date

Semi-Volatile Organics (μg/kg)
1-Methylnaphthalene
2-Methylnaphthalene
Acenaphthene
1,1'-Biphenyl
Dimethoate
1,2,4,5-Tetrachlorobenzene
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,3,5-Trinitrobenzene
1,3-Dichlorobenzene
1,3-Dinitrobenzene
1,4-Dichlorobenzene
1,4-Dioxane
Safrole, Total
Thionazin
1,4-Naphthoquinone
1-Naphthylamine
2,3,4,6-Tetrachlorophenol
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dichlorophenol
2,6-Dinitrotoluene
2-Acetylaminofluorene
2-Chlorophenol
2-Chloronaphthalene
2-Methylphenol
2-Naphthylamine
2-Nitroaniline
2-Nitrophenol
2-Picoline
2-Toluidine
3 & 4 Methylphenol
3,3'-Dichlorobenzidine
3,3'-Dimethylbenzidine
3-Methylcholanthrene
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Aminobiphenyl
4-Bromophenyl phenyl ether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl phenyl ether
4-Nitroaniline
4-Nitrophenol
4-Nitroquinoline-1-oxide
7,12-Dimethylbenz(a)anthracene
Acetophenone
alpha,alpha-Dimethyl phenethylamine
Aniline
Aramite, Total
Benzyl alcohol
Bis(2-chloroethoxy)methane
Bis(2-chloroethyl)ether

9SB04-00 9SB05-00 9SB06-00 9SB07-00 9SB08-00
3/12/2007 3/13/2007 3/13/2007 3/13/2007 3/13/2007

13 U 120 UJ 1.2 U 1.5 U 15 U
11 U 100 UJ 1.1 U 1.3 U 13 U
12 U 110 UJ 1.1 U 1.4 U 13 U

170 U 1200 UJ 32 U 40 U 190 U
270 U 1900 UJ 49 U 63 U 300 U
180 U 1300 UJ 34 U 43 U 210 U
120 U 900 UJ 23 U 29 U 140 U
140 U 990 UJ 25 U 32 U 150 U
490 U 3500 UJ 90 U 110 U 550 U
150 U 1100 UJ 29 U 36 U 170 U
300 U 2100 UJ 55 U 70 U 330 U
130 U 940 UJ 24 U 31 U 150 U
390 U 2800 UJ 72 U 92 U 440 U
310 U 2300 UJ 58 U 74 U 350 U
250 U 1800 UJ 46 U 58 U 280 U
230 U 1700 UJ 43 U 54 U 260 U
490 U 3500 UJ 90 U 110 U 550 U
270 U 1900 UJ 49 U 63 U 300 U
190 U 1400 UJ 35 U 45 U 210 U
120 U 860 UJ 22 U 28 U 130 U
140 U 990 UJ 25 U 32 U 150 U
210 U 1500 UJ 38 U 49 U 230 U

1000 U 7300 UJ 190 U 240 U 1100 U
110 U 810 UJ 21 U 26 U 130 U
310 U 2300 UJ 58 U 74 U 350 U
200 U 1400 UJ 36 U 46 U 220 U
230 U 1600 UJ 42 U 53 U 250 U
160 U 1200 UJ 30 U 38 U 180 U
140 U 1000 UJ 26 U 33 U 160 U
180 U 1300 UJ 33 U 42 U 200 U
490 U 3500 UJ 90 U 110 U 550 U
140 U 990 UJ 25 U 32 U 150 U
120 U 860 UJ 22 U 28 U 130 U
490 U 3500 UJ 90 U 110 U 550 U
330 U 2400 UJ 61 U 78 U 370 U
170 U 1200 UJ 32 U 40 U 190 U
180 U 1300 UJ 33 U 42 U 200 U

2500 U 18000 UJ 460 U 580 U 2800 U
150 U 1100 UJ 29 U 36 U 170 U
200 U 1400 UJ 36 U 46 U 220 U

1200 U 8600 UJ 220 U 280 U 1300 U
320 U 2300 UJ 59 U 75 U 360 U
180 U 1300 UJ 34 U 43 U 210 U
200 U 1500 UJ 37 U 47 U 230 U
150 U 1100 UJ 29 U 36 U 170 U
110 U 810 UJ 21 U 26 U 130 U
100 U 730 UJ 19 U 24 U 110 U

1200 UJ 9000 UJ 230 UJ 290 U 1400 UJ
990 R 7100 R 180 R 230 R 1100 R
180 U 1300 UJ 34 U 43 U 210 U
130 U 940 UJ 24 U 31 U 150 U

2900 UJ 21000 UJ 540 UJ 680 UJ 3300 UJ
120 U 900 UJ 23 U 29 U 140 U
360 UJ 2600 UJ 66 UJ 84 UJ 400 UJ
230 U 1600 UJ 42 U 53 U 250 U
140 U 1000 UJ 26 U 33 U 160 U
170 U 1200 UJ 31 U 39 U 190 U
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SUMMARY OF SURFACE SOIL ANALYTICAL DATA
SMWU 9, AREA B (TANK 214)

RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID
Sampling Date

Semi-Volatile Organics (μg/kg)
Bis(2-ethylhexyl) phthalate
Diallate
Dibenzofuran
Di-n-butyl phthalate
Diethyl phthalate
p-Dimethylamino azobenzene
Dimethyl phthalate
Dinoseb
Di-n-octyl phthalate
Ethyl methanesulfonate
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Hexachlorophene
Hexachloropropene
Isophorone
Isosafrole
Methapyrilene
Methyl methanesulfonate
Nitrobenzene
N-Nitrosodi-n-butylamine
N-Nitrosodiethylamine
N-Nitrosodimethylamine
N-Nitrosodiphenylamine
N-Nitrosodi-n-propylamine
N-Nitrosomethylethylamine
N-Nitrosomorpholine
N-Nitrosopiperidine
N-Nitrosopyrrolidine
N-Nitro-o-toluidine
Pentachlorobenzene
Pentachloronitrobenzene
Pentachlorophenol
Phenacetin
Phenol
p-Phenylene diamine
Pronamide
o,o',o''-Triethylphosphorothioate
Disulfoton
Parathion
Methyl parathion
Phorate
Famphur
Butyl benzyl phthalate
bis(chloroisopropyl) ether
Sulfotepp
Pyridine

9SB04-00 9SB05-00 9SB06-00 9SB07-00 9SB08-00
3/12/2007 3/13/2007 3/13/2007 3/13/2007 3/13/2007

230 U 1600 UJ 42 U 53 U 250 U
330 U 2400 UJ 61 U 78 U 370 U
110 U 810 UJ 21 U 26 U 130 U
170 U 1200 UJ 31 U 39 U 190 U
130 U 940 UJ 24 U 31 U 150 U
230 U 1600 UJ 42 U 53 U 250 U
110 U 810 UJ 21 U 26 U 130 U
490 U 3600 UJ 91 U 120 U 550 U
180 U 1300 UJ 34 U 43 U 210 U
390 U 2800 UJ 72 U 92 U 440 U
150 U 1100 UJ 29 U 36 U 170 U
120 U 860 UJ 22 U 28 U 130 U
490 U 3600 UJ 91 U 120 U 550 U
120 U 860 UJ 22 U 28 U 130 U

74000 UJ 540000 UJ 14000 UJ 17000 U 83000 UJ
270 U 1900 UJ 49 U 63 U 300 U
130 U 940 UJ 24 U 31 U 150 U
380 U 2700 UJ 70 U 89 U 430 U
250 U 1800 UJ 46 U 58 U 280 U
330 U 2400 UJ 60 U 77 R 370 U
210 U 1500 UJ 38 U 49 U 230 U
310 U 2200 UJ 57 U 72 U 350 U
260 U 1900 UJ 48 U 61 U 290 U
350 U 2500 UJ 65 U 82 U 390 U
140 U 990 UJ 25 U 32 U 150 U
170 U 1200 UJ 31 U 39 U 190 U
310 U 2200 UJ 57 U 72 U 350 U
390 U 2800 UJ 72 U 92 U 440 U
420 U 3000 UJ 78 U 99 U 470 U
270 U 1900 UJ 49 U 63 U 300 U
190 U 1400 UJ 35 U 45 U 210 U
380 U 2700 UJ 70 U 89 U 430 U
330 U 2400 UJ 61 U 78 U 370 U
490 U 3600 UJ 91 U 120 U 550 U
300 U 2200 UJ 56 U 71 U 340 U
180 U 1300 UJ 33 U 42 U 200 U

10000 U 73000 UJ 1900 U 2400 U 11000 U
370 U 2700 UJ 69 U 88 U 420 U
430 U 3100 UJ 79 U 100 U 480 U
330 U 2400 UJ 60 U 77 U 370 U
330 U 2400 UJ 60 U 77 U 370 U
280 U 2000 UJ 52 U 65 U 310 U
410 U 3000 UJ 76 U 96 U 460 U
580 U 4200 UJ 110 U 140 UJ 650 U
160 U 1200 UJ 30 U 38 U 180 U
210 U 1500 UJ 38 U 49 U 230 U
330 U 2400 UJ 60 U 77 U 370 U
180 U 1300 UJ 33 U 42 U 200 U

7 of 20



SUMMARY OF SURFACE SOIL ANALYTICAL DATA
SMWU 9, AREA B (TANK 214)

RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID
Sampling Date

Low Level PAHs (μg/kg)
Acenaphthylene
Anthracene
Benzo[a]anthracene
Benzo[a]pyrene
Benzo[b]fluoranthene
Benzo[g,h,i]perylene
Benzo[k]fluoranthene
Chrysene
Dibenz(a,h)anthracene
Fluoranthene
Fluorene
Indeno[1,2,3-cd]pyrene
Naphthalene
Phenanthrene
Pyrene
Petroleum Hydrocarbons (mg/kg)
Gasoline Range Organics 
Diesel Range Organics
Inorganics (mg/kg)
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Lead
Nickel
Selenium
Silver
Thallium
Tin
Vanadium
Zinc
Mercury

9SB04-00 9SB05-00 9SB06-00 9SB07-00 9SB08-00
3/12/2007 3/13/2007 3/13/2007 3/13/2007 3/13/2007

12 U 100 UJ 1.1 U 1.4 U 13 U
12 U 110 UJ 1.1 U 1.4 U 13 U
12 U 110 UJ 1.1 U 1.4 U 13 U
12 J 150 J 0.91 U 1.2 U 14 J
13 U 140 UJ 1.2 U 1.5 U 15 U
12 U 230 UJ 1.1 U 1.4 U 34 J
10 U 97 UJ 0.93 U 1.2 U 11 U
11 U 100 UJ 1 U 1.3 U 17 J
17 U 150 UJ 1.5 U 1.9 U 19 U
13 U 120 UJ 1.2 U 1.5 U 15 U
14 U 130 UJ 1.3 U 1.7 U 16 U
19 U 170 UJ 1.8 U 2.2 U 21 U
14 U 130 UJ 1.3 U 1.7 U 16 U
15 U 140 UJ 1.4 U 1.8 U 17 U
14 U 580 J 1.3 U 1.7 U 16 U

0.1 U 0.45 J 0.092 U 0.094 U 0.081 U
40 3900 J 4.1 4.9 110

0.51 UJ 0.45 UJ 0.45 UJ 0.57 UJ 0.54 UJ
0.96 J 1.3 J 0.66 U 0.84 U 1.8 J

44 49 34 38 29
0.15 J 0.18 J 0.11 J 0.22 J 0.14 J
0.64 J 0.54 J 0.42 J 0.33 J 0.43 J

6.5 4.2 3.9 11 7.3
23 J 22 J 14 J 12 J 20 J

110 J 92 J 58 J 95 J 68 J
290 J 14 J 11 J 110 J 360 J
6.2 4.4 4 5.1 5.1

1 U 0.9 U 0.89 U 1.1 U 1.1 U
0.11 U 0.098 U 0.13 J 0.12 U 0.12 U

7.4 UJ 4.2 J 6.4 UJ 2.8 J 3.3 J
4.5 U 4 U 4 U 5 U 4.8 U

170 J 170 J 140 J 160 J 150 J
48 J 37 J 35 J 42 J 61 J

0.018 U 0.0091 U 0.014 U 0.041 0.02 U
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SUMMARY OF SURFACE SOIL ANALYTICAL DATA
SMWU 9, AREA B (TANK 214)

RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID
Sampling Date

Volatile Organics (μg/kg)
Acetone
Acetonitrile
Acrolein
Acrylonitrile
Benzene
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
2-Chloro-1,3-butadiene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
3-Chloro-1-propene
cis-1,3-Dichloropropene
1,2-Dibromo-3-Chloropropane
Dibromomethane
Dichlorobromomethane
Dichlorodifluoromethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2-Dichloropropane
Ethylbenzene
Ethylene Dibromide
Ethyl methacrylate
2-Hexanone
Iodomethane
Isobutanol
Methacrylonitrile
Methylene Chloride
Methyl Ethyl Ketone
methyl isobutyl ketone
Methyl methacrylate
Pentachloroethane
Propionitrile
Styrene
1,1,1,2-Tetrachloroethane
Tetrachloroethene
Toluene
trans-1,4-Dichloro-2-butene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
1,1,1-Trichloroethane
Trichloroethene
Trichlorofluoromethane
1,2,3-Trichloropropane
Vinyl acetate
Vinyl chloride
Xylenes, Total
1,2-Dichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane

9SB09-00 9SB10-00 9SB11-00 9SB12-00 9SB13-00
3/13/2007 3/13/2007 3/13/2007 3/13/2007 3/14/2007

17 J 8.6 J 25 J 17 J 21 J
36 UJ 32 UJ 34 UJ 39 UJ 31 UJ
14 UJ 13 UJ 13 UJ 15 UJ 12 UJ
20 UJ 18 UJ 19 UJ 22 UJ 18 UJ
1.1 UJ 0.99 UJ 1 UJ 1.2 UJ 0.96 UJ
2.8 UJ 2.5 UJ 2.7 UJ 3.1 UJ 2.5 UJ
1.7 UJ 1.5 UJ 1.6 UJ 1.8 UJ 1.5 UJ
1.3 UJ 1.2 UJ 1.2 UJ 1.4 UJ 1.1 UJ
1.1 UJ 1 UJ 1.1 UJ 1.2 UJ 0.99 UJ

0.89 UJ 0.79 UJ 0.84 UJ 0.96 UJ 0.77 UJ
1.1 UJ 0.96 UJ 1 UJ 1.2 UJ 0.93 UJ
1.4 UJ 1.3 UJ 1.3 UJ 1.5 UJ 1.2 UJ
1.9 UJ 1.7 UJ 1.8 UJ 2.1 UJ 1.7 UJ
1.1 UJ 1 UJ 1.1 UJ 2.1 J 0.98 UJ
0.9 UJ 0.81 UJ 0.85 UJ 0.98 UJ 0.78 UJ
1.5 UJ 1.4 UJ 1.5 UJ 1.7 UJ 1.3 UJ
1.2 UJ 1 UJ 1.1 UJ 1.3 UJ 1 UJ
5.9 UJ 5.3 UJ 5.6 UJ 6.4 UJ 5.1 UJ
1.7 UJ 1.5 UJ 1.6 UJ 1.8 UJ 1.5 UJ
1.3 UJ 1.2 UJ 1.2 UJ 1.4 UJ 1.1 UJ
3.2 UJ 2.9 UJ 3 UJ 3.5 UJ 2.8 UJ
1.3 UJ 1.2 UJ 1.2 UJ 1.4 UJ 1.1 UJ
1.4 UJ 1.3 UJ 1.3 UJ 1.5 UJ 1.2 UJ
1.7 UJ 1.5 UJ 1.6 UJ 1.8 UJ 1.5 UJ
1.1 UJ 1 UJ 1.1 UJ 1.2 UJ 0.97 UJ
1.8 UJ 1.6 UJ 1.7 UJ 2 UJ 1.6 UJ

0.99 UJ 0.89 UJ 0.93 UJ 1.1 UJ 0.86 UJ
6.9 UJ 6.2 UJ 6.5 UJ 7.5 UJ 18 J
1.3 UJ 1.2 UJ 1.2 UJ 1.4 UJ 1.1 UJ

170 UJ 150 UJ 160 UJ 180 UJ 150 UJ
21 UJ 18 UJ 19 UJ 22 UJ 18 UJ
2.1 UJ 1.8 UJ 1.9 UJ 2.2 UJ 1.8 UJ
5.1 UJ 4.6 UJ 4.8 UJ 5.6 UJ 4.5 UJ
7.5 UJ 6.7 UJ 7 UJ 8.1 UJ 6.5 UJ
2.1 UJ 1.9 UJ 2 UJ 2.3 UJ 1.9 UJ
5.9 UJ 5.3 UJ 5.6 UJ 6.4 UJ 5.1 UJ
30 UJ 26 UJ 28 UJ 32 UJ 26 UJ
1.1 UJ 0.98 UJ 1 UJ 1.2 UJ 0.95 UJ
1.8 UJ 1.6 UJ 1.7 UJ 2 UJ 1.6 UJ
1.3 UJ 1.2 UJ 1.2 UJ 1.4 UJ 1.1 UJ
1.3 UJ 1.6 UJ 1.2 UJ 1.4 UJ 1.1 UJ
5.1 UJ 4.6 UJ 4.8 UJ 5.6 UJ 4.5 UJ
1.4 UJ 1.3 UJ 1.3 UJ 1.5 UJ 1.2 UJ
1.4 UJ 1.3 UJ 1.3 UJ 1.5 UJ 1.2 UJ
1.1 UJ 0.98 UJ 1 UJ 1.2 UJ 0.95 UJ
1.5 UJ 1.4 UJ 1.5 UJ 1.7 UJ 1.3 UJ
1.8 UJ 1.6 UJ 1.7 UJ 2 UJ 1.6 UJ
3.5 UJ 3.1 UJ 3.3 UJ 3.8 UJ 3 UJ
2.4 UJ 2.2 UJ 2.3 UJ 2.7 UJ 2.1 UJ
1.2 UJ 1.1 UJ 1.1 UJ 1.3 UJ 1 UJ
2.6 UJ 2.3 UJ 2.4 UJ 2.8 UJ 2.2 UJ
1.5 UJ 1.4 UJ 1.5 UJ 1.7 UJ 1.3 UJ
1.3 UJ 1.2 UJ 1.2 UJ 1.4 UJ 1.1 UJ
1.5 UJ 1.4 UJ 1.5 UJ 1.7 UJ 1.3 UJ
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SUMMARY OF SURFACE SOIL ANALYTICAL DATA
SMWU 9, AREA B (TANK 214)

RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID
Sampling Date

Semi-Volatile Organics (μg/kg)
1-Methylnaphthalene
2-Methylnaphthalene
Acenaphthene
1,1'-Biphenyl
Dimethoate
1,2,4,5-Tetrachlorobenzene
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,3,5-Trinitrobenzene
1,3-Dichlorobenzene
1,3-Dinitrobenzene
1,4-Dichlorobenzene
1,4-Dioxane
Safrole, Total
Thionazin
1,4-Naphthoquinone
1-Naphthylamine
2,3,4,6-Tetrachlorophenol
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dichlorophenol
2,6-Dinitrotoluene
2-Acetylaminofluorene
2-Chlorophenol
2-Chloronaphthalene
2-Methylphenol
2-Naphthylamine
2-Nitroaniline
2-Nitrophenol
2-Picoline
2-Toluidine
3 & 4 Methylphenol
3,3'-Dichlorobenzidine
3,3'-Dimethylbenzidine
3-Methylcholanthrene
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Aminobiphenyl
4-Bromophenyl phenyl ether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl phenyl ether
4-Nitroaniline
4-Nitrophenol
4-Nitroquinoline-1-oxide
7,12-Dimethylbenz(a)anthracene
Acetophenone
alpha,alpha-Dimethyl phenethylamine
Aniline
Aramite, Total
Benzyl alcohol
Bis(2-chloroethoxy)methane
Bis(2-chloroethyl)ether

9SB09-00 9SB10-00 9SB11-00 9SB12-00 9SB13-00
3/13/2007 3/13/2007 3/13/2007 3/13/2007 3/14/2007

68 U 120 U 120 U 1.2 U 13 U
60 U 110 U 110 U 1.1 U 11 U
62 U 110 U 110 U 1.1 U 12 U

360 U 320 U 1600 U 32 U 34 U
550 U 500 U 2400 U 50 U 52 U
380 U 340 U 1700 U 35 U 36 U
260 U 230 U 1100 U 23 U 24 U
280 U 250 U 1300 U 26 U 27 U

1000 U 910 U 4500 U 91 UJ 95 U
320 U 290 U 1400 U 29 U 30 U
620 U 550 U 2700 U 56 U 58 U
270 U 240 U 1200 U 24 U 26 U
810 U 730 U 3600 U 73 U 77 U
650 U 590 U 2900 U 59 U 62 U
520 U 460 U 2300 U 47 U 49 U
480 U 430 U 2100 U 43 U 45 U

1000 U 910 U 4500 U 91 U 95 U
550 U 500 U 2400 U 50 U 52 U
390 U 350 U 1700 U 36 U 37 U
250 U 220 U 1100 U 22 U 23 U
280 U 250 U 1300 U 26 U 27 U
430 U 390 U 1900 U 39 U 41 U

2100 U 1900 U 9200 U 190 U 200 U
230 U 210 U 1000 U 21 U 22 U
650 U 590 U 2900 U 59 U 62 U
410 U 360 U 1800 U 37 U 38 U
470 U 420 U 2100 U 42 U 44 U
330 U 300 U 1500 U 30 U 31 U
300 U 270 U 1300 U 27 U 28 U
370 U 330 U 1600 U 33 U 35 U

1000 U 910 U 4500 U 91 U 95 U
280 U 250 U 1300 U 26 U 27 U
250 U 220 U 1100 U 22 U 23 U

1000 U 910 U 4500 U 91 U 95 U
690 U 620 U 3000 U 62 U 65 U
360 U 320 U 1600 U 32 U 34 U
370 U 330 U 1600 U 33 U 35 U

5200 U 4600 U 23000 U 470 U 490 U
320 U 290 U 1400 U 29 U 30 U
410 U 360 U 1800 U 37 U 38 U

2500 U 2200 U 11000 U 220 U 230 UJ
670 U 600 U 2900 U 60 U 63 U
380 U 340 U 1700 U 35 U 36 U
420 U 380 U 1800 U 38 U 39 U
320 U 290 U 1400 U 29 U 30 U
230 U 210 U 1000 U 21 U 22 U
210 U 190 U 920 U 19 U 20 U

2600 UJ 2300 UJ 11000 U 230 U 240 UJ
2000 R 1800 R 9000 R 180 R 190 R

380 U 340 U 1700 U 35 U 36 U
270 U 240 U 1200 U 24 U 26 U

6000 UJ 5400 UJ 27000 UJ 550 U 570 U
260 U 230 U 1100 U 23 U 24 U
740 UJ 660 UJ 3300 UJ 67 U 70 U
470 U 420 U 2100 U 42 U 44 U
300 U 270 U 1300 U 27 U 28 U
340 U 310 U 1500 U 31 U 33 U
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SUMMARY OF SURFACE SOIL ANALYTICAL DATA
SMWU 9, AREA B (TANK 214)

RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID
Sampling Date

Semi-Volatile Organics (μg/kg)
Bis(2-ethylhexyl) phthalate
Diallate
Dibenzofuran
Di-n-butyl phthalate
Diethyl phthalate
p-Dimethylamino azobenzene
Dimethyl phthalate
Dinoseb
Di-n-octyl phthalate
Ethyl methanesulfonate
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Hexachlorophene
Hexachloropropene
Isophorone
Isosafrole
Methapyrilene
Methyl methanesulfonate
Nitrobenzene
N-Nitrosodi-n-butylamine
N-Nitrosodiethylamine
N-Nitrosodimethylamine
N-Nitrosodiphenylamine
N-Nitrosodi-n-propylamine
N-Nitrosomethylethylamine
N-Nitrosomorpholine
N-Nitrosopiperidine
N-Nitrosopyrrolidine
N-Nitro-o-toluidine
Pentachlorobenzene
Pentachloronitrobenzene
Pentachlorophenol
Phenacetin
Phenol
p-Phenylene diamine
Pronamide
o,o',o''-Triethylphosphorothioate
Disulfoton
Parathion
Methyl parathion
Phorate
Famphur
Butyl benzyl phthalate
bis(chloroisopropyl) ether
Sulfotepp
Pyridine

9SB09-00 9SB10-00 9SB11-00 9SB12-00 9SB13-00
3/13/2007 3/13/2007 3/13/2007 3/13/2007 3/14/2007

470 U 420 U 2100 U 42 U 72 U
690 U 620 U 3000 U 62 U 65 U
230 U 210 U 1000 U 21 U 22 U
340 U 310 U 1500 U 31 U 33 U
270 U 240 U 1200 U 24 U 26 U
470 U 420 U 2100 U 42 U 44 U
230 U 210 U 1000 U 21 U 22 U

1000 U 920 U 4500 U 92 U 96 U
380 U 340 U 1700 U 35 U 36 U
810 U 730 U 3600 U 73 U 77 U
320 U 290 U 1400 U 29 U 30 U
250 U 220 U 1100 U 22 U 23 U

1000 U 920 U 4500 U 92 U 96 U
250 U 220 U 1100 U 22 U 23 U

150000 UJ 140000 UJ 680000 U 14000 U 15000 R
550 U 500 U 2400 U 50 U 52 U
270 U 240 U 1200 U 24 U 26 U
790 U 710 U 3500 U 71 U 74 U
520 U 460 U 2300 U 47 U 49 U
680 U 610 U 3000 R 61 U 64 U
430 U 390 U 1900 U 39 U 41 U
640 U 570 U 2800 U 58 U 60 U
540 U 490 U 2400 U 49 U 51 U
730 U 650 U 3200 U 66 U 69 U
280 U 250 U 1300 U 26 U 27 U
340 U 310 U 1500 U 31 U 33 U
640 U 570 U 2800 U 58 U 60 U
810 U 730 U 3600 U 73 U 77 U
870 U 780 U 3900 U 79 U 82 U
550 U 500 U 2400 U 50 U 52 U
390 U 350 U 1700 U 36 U 37 U
790 U 710 U 3500 U 71 U 74 U
690 U 620 U 3000 U 62 U 65 U

1000 U 920 U 4500 U 92 U 96 U
630 U 560 U 2800 U 57 U 59 U
370 U 330 U 1600 U 33 U 35 U

21000 U 19000 U 92000 U 1900 U 2000 U
780 U 700 U 3400 U 70 U 73 U
890 U 800 U 3900 U 80 U 84 U
680 U 610 U 3000 U 61 U 64 U
680 U 610 U 3000 U 61 U 64 UJ
580 U 520 U 2600 U 52 U 55 U
850 U 760 U 3800 U 77 U 80 U

1200 U 1100 U 5300 UJ 110 U 110 UJ
330 U 300 U 1500 U 30 U 31 U
430 U 390 U 1900 U 39 U 41 U
680 U 610 U 3000 U 61 U 64 U
370 U 330 U 1600 U 33 U 35 U
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SUMMARY OF SURFACE SOIL ANALYTICAL DATA
SMWU 9, AREA B (TANK 214)

RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID
Sampling Date

Low Level PAHs (μg/kg)
Acenaphthylene
Anthracene
Benzo[a]anthracene
Benzo[a]pyrene
Benzo[b]fluoranthene
Benzo[g,h,i]perylene
Benzo[k]fluoranthene
Chrysene
Dibenz(a,h)anthracene
Fluoranthene
Fluorene
Indeno[1,2,3-cd]pyrene
Naphthalene
Phenanthrene
Pyrene
Petroleum Hydrocarbons (mg/kg)
Gasoline Range Organics 
Diesel Range Organics
Inorganics (mg/kg)
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Lead
Nickel
Selenium
Silver
Thallium
Tin
Vanadium
Zinc
Mercury

9SB09-00 9SB10-00 9SB11-00 9SB12-00 9SB13-00
3/13/2007 3/13/2007 3/13/2007 3/13/2007 3/14/2007

60 U 110 U 110 U 1.1 U 11 U
62 U 110 U 110 U 1.1 U 12 U
62 U 110 U 110 U 1.1 U 12 U
51 U 92 U 90 U 0.93 U 9.6 U
68 U 120 U 120 U 1.2 U 13 U

210 J 280 J 510 J 1.1 U 45 J
52 U 94 U 93 U 0.95 U 9.8 U
57 U 100 U 100 U 1 U 11 U
86 U 150 U 150 U 1.6 U 16 U
68 U 120 U 120 U 1.2 U 13 U
74 U 130 U 130 U 1.3 U 14 U
99 U 180 U 170 U 1.8 U 19 U
74 U 130 U 130 U 1.3 U 14 U
80 U 140 U 140 U 1.4 U 15 U
74 U 130 U 130 U 1.3 U 14 U

0.11 U 0.11 U 0.1 U 0.12 U 0.095 U
220 310 64 7.2 34

0.5 UJ 0.48 UJ 0.47 UJ 0.48 UJ 0.48 UJ
0.75 U 1.8 J 0.8 J 1.4 J 1.4 J

26 64 51 45 45
0.16 J 0.28 J 0.16 J 0.12 J 0.12 J
0.44 J 0.73 J 0.58 J 0.9 0.9

6.7 7 4.9 4.5 4.5
13 J 32 J 21 J 21 J 21 J

100 J 110 J 84 J 96 J 96 J
120 J 790 J 1000 J 120 J 120 J
5.8 9.1 6.4 5.2 5.2

1 U 0.96 U 0.94 U 0.97 U 0.97 U
0.11 U 0.11 U 0.1 U 0.11 U 0.11 U

3.3 J 4.6 J 3.6 J 7 UJ 7 UJ
4.5 U 4.3 U 4.2 U 4.3 U 4.3 U

170 J 190 J 180 J 170 J 170 J
47 J 71 J 83 J 56 56

0.032 0.034 0.032 0.029 0.029
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SUMMARY OF SURFACE SOIL ANALYTICAL DATA
SMWU 9, AREA B (TANK 214)

RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID
Sampling Date

Volatile Organics (μg/kg)
Acetone
Acetonitrile
Acrolein
Acrylonitrile
Benzene
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
2-Chloro-1,3-butadiene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
3-Chloro-1-propene
cis-1,3-Dichloropropene
1,2-Dibromo-3-Chloropropane
Dibromomethane
Dichlorobromomethane
Dichlorodifluoromethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2-Dichloropropane
Ethylbenzene
Ethylene Dibromide
Ethyl methacrylate
2-Hexanone
Iodomethane
Isobutanol
Methacrylonitrile
Methylene Chloride
Methyl Ethyl Ketone
methyl isobutyl ketone
Methyl methacrylate
Pentachloroethane
Propionitrile
Styrene
1,1,1,2-Tetrachloroethane
Tetrachloroethene
Toluene
trans-1,4-Dichloro-2-butene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
1,1,1-Trichloroethane
Trichloroethene
Trichlorofluoromethane
1,2,3-Trichloropropane
Vinyl acetate
Vinyl chloride
Xylenes, Total
1,2-Dichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane

9SB14-00 9SB15-00 9SB16-00 9SB16-00D 9SB17-00
3/14/2007 3/14/2007 3/14/2007 3/14/2007 3/14/2007

7.7 J 24 J 7.6 J 3.4 UJ 230 J
30 UJ 38 UJ 35 UJ 32 UJ 31 UJ
12 UJ 15 UJ 14 UJ 12 UJ 12 UJ
17 UJ 21 UJ 19 UJ 18 UJ 17 UJ

0.92 UJ 1.2 UJ 1.1 UJ 0.98 UJ 0.94 UJ
2.4 UJ 3 UJ 2.7 UJ 2.5 UJ 2.4 UJ
1.4 UJ 1.8 UJ 1.6 UJ 1.5 UJ 1.4 UJ
1.1 UJ 1.4 UJ 1.2 UJ 1.1 UJ 1.1 UJ

0.96 UJ 1.2 UJ 1.1 UJ 1 UJ 0.98 UJ
0.74 UJ 0.94 UJ 0.85 UJ 0.78 UJ 0.76 UJ
0.89 UJ 1.1 UJ 1 UJ 0.94 UJ 0.91 UJ

1.2 UJ 1.5 UJ 1.4 UJ 1.2 UJ 1.2 UJ
1.6 UJ 2 UJ 1.9 UJ 1.7 UJ 1.6 UJ

0.95 UJ 1.2 UJ 1.1 UJ 1 UJ 0.96 UJ
0.75 UJ 0.95 UJ 0.87 UJ 0.79 UJ 0.77 UJ

1.3 UJ 1.6 UJ 1.5 UJ 1.4 UJ 1.3 UJ
0.98 UJ 1.2 UJ 1.1 UJ 1 UJ 1 UJ

4.9 UJ 6.3 UJ 5.7 UJ 5.2 UJ 5 UJ
1.4 UJ 1.8 UJ 1.6 UJ 1.5 UJ 1.4 UJ
1.1 UJ 1.4 UJ 1.2 UJ 1.1 UJ 1.1 UJ
2.7 UJ 3.4 UJ 3.1 UJ 2.8 UJ 2.7 UJ
1.1 UJ 1.4 UJ 1.2 UJ 1.1 UJ 1.1 UJ
1.2 UJ 1.5 UJ 1.4 UJ 1.2 UJ 1.2 UJ
1.4 UJ 1.8 UJ 1.6 UJ 1.5 UJ 1.4 UJ

0.93 UJ 1.2 UJ 1.1 UJ 5.9 J 0.95 UJ
1.5 UJ 1.9 UJ 1.7 UJ 1.6 UJ 1.5 UJ

0.83 UJ 1 UJ 0.95 UJ 0.87 UJ 0.84 UJ
5.8 UJ 7.4 UJ 6.7 UJ 6.1 UJ 5.9 UJ
1.1 UJ 1.4 UJ 1.2 UJ 1.1 UJ 1.1 UJ

140 UJ 180 UJ 160 UJ 150 UJ 140 UJ
17 UJ 22 UJ 20 UJ 18 UJ 18 UJ
1.7 UJ 2.2 UJ 2 UJ 1.8 UJ 1.8 UJ
4.3 UJ 5.4 UJ 5 UJ 4.5 UJ 19 J
6.2 UJ 7.9 UJ 7.2 UJ 6.6 UJ 6.4 UJ
1.8 UJ 2.3 UJ 2.1 UJ 1.9 UJ 1.8 UJ
4.9 UJ 6.3 UJ 5.7 UJ 5.2 UJ 5 UJ
25 UJ 31 UJ 28 UJ 26 UJ 25 UJ

0.91 UJ 1.2 UJ 1.1 UJ 0.96 UJ 0.93 UJ
1.5 UJ 1.9 UJ 1.7 UJ 1.6 UJ 1.5 UJ
1.1 UJ 1.4 UJ 1.2 UJ 1.1 UJ 1.1 UJ
1.1 UJ 1.4 UJ 1.2 UJ 1.1 UJ 1.1 U
4.3 UJ 5.4 UJ 5 UJ 4.5 UJ 4.4 UJ
1.2 UJ 1.5 UJ 1.4 UJ 1.2 UJ 1.2 UJ
1.2 UJ 1.5 UJ 1.4 UJ 1.2 UJ 1.2 UJ

0.91 UJ 1.2 UJ 1.1 UJ 0.96 UJ 0.93 UJ
1.3 UJ 1.6 UJ 1.5 UJ 1.4 UJ 1.3 UJ
1.5 UJ 1.9 UJ 1.7 UJ 1.6 UJ 1.5 UJ
2.9 UJ 3.7 UJ 3.3 UJ 3.1 UJ 3 UJ

2 UJ 2.6 UJ 2.4 UJ 2.2 UJ 2.1 UJ
0.99 UJ 1.3 UJ 1.1 UJ 1 UJ 1 UJ

2.1 UJ 2.7 UJ 2.5 UJ 15 J 2.2 UJ
1.3 UJ 1.6 UJ 1.5 UJ 1.4 UJ 1.3 UJ
1.1 UJ 1.4 UJ 1.2 UJ 1.1 UJ 1.1 UJ
1.3 UJ 1.6 UJ 1.5 UJ 1.4 UJ 1.3 UJ
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SUMMARY OF SURFACE SOIL ANALYTICAL DATA
SMWU 9, AREA B (TANK 214)

RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID
Sampling Date

Semi-Volatile Organics (μg/kg)
1-Methylnaphthalene
2-Methylnaphthalene
Acenaphthene
1,1'-Biphenyl
Dimethoate
1,2,4,5-Tetrachlorobenzene
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,3,5-Trinitrobenzene
1,3-Dichlorobenzene
1,3-Dinitrobenzene
1,4-Dichlorobenzene
1,4-Dioxane
Safrole, Total
Thionazin
1,4-Naphthoquinone
1-Naphthylamine
2,3,4,6-Tetrachlorophenol
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dichlorophenol
2,6-Dinitrotoluene
2-Acetylaminofluorene
2-Chlorophenol
2-Chloronaphthalene
2-Methylphenol
2-Naphthylamine
2-Nitroaniline
2-Nitrophenol
2-Picoline
2-Toluidine
3 & 4 Methylphenol
3,3'-Dichlorobenzidine
3,3'-Dimethylbenzidine
3-Methylcholanthrene
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Aminobiphenyl
4-Bromophenyl phenyl ether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl phenyl ether
4-Nitroaniline
4-Nitrophenol
4-Nitroquinoline-1-oxide
7,12-Dimethylbenz(a)anthracene
Acetophenone
alpha,alpha-Dimethyl phenethylamine
Aniline
Aramite, Total
Benzyl alcohol
Bis(2-chloroethoxy)methane
Bis(2-chloroethyl)ether

9SB14-00 9SB15-00 9SB16-00 9SB16-00D 9SB17-00
3/14/2007 3/14/2007 3/14/2007 3/14/2007 3/14/2007

12 U 12 U 12 U 13 U 1.2 U
10 U 11 U 11 U 11 U 1.3 J
11 U 11 U 11 U 12 U 1.1 U
30 U 32 U 33 U 34 U 31 U
47 U 50 U 51 U 53 U 48 U
33 U 35 U 35 U 36 U 33 U
22 U 23 U 24 U 25 U 22 U
24 U 26 U 26 U 27 U 25 U
86 UJ 91 U 93 UJ 96 U 88 UJ
27 U 29 U 30 U 31 U 28 U
52 U 56 U 57 U 59 U 53 U
23 U 24 U 25 U 26 U 24 U
69 U 73 U 75 U 78 U 71 U
56 U 59 U 60 U 62 U 57 U
44 U 47 U 48 U 49 U 45 U
41 U 43 U 44 U 46 U 42 U
86 U 91 U 93 U 96 U 88 U
47 U 50 U 51 U 53 U 48 U
34 U 36 U 36 U 38 U 34 U
21 U 22 U 23 U 24 U 21 U
24 U 26 U 26 U 27 U 25 U
37 U 39 U 40 U 41 U 37 U

180 U 190 U 190 U 200 U 180 U
20 U 21 U 22 U 22 U 20 U
56 U 59 U 60 U 62 U 57 U
35 U 37 U 38 U 39 U 35 U
40 U 42 U 43 U 45 U 41 U
28 U 30 U 31 U 32 U 29 U
25 U 27 U 27 U 28 U 26 U
31 U 33 U 34 U 35 U 32 U
86 U 91 U 93 U 96 U 88 U
24 U 26 U 26 U 27 U 25 U
21 U 22 U 23 U 24 U 21 U
86 U 91 U 93 U 96 U 88 U
59 U 62 U 64 U 66 U 60 U
30 U 32 U 33 U 34 U 31 U
31 U 33 U 34 U 35 U 32 U

440 U 470 U 480 U 490 U 450 U
27 U 29 U 30 U 31 U 28 U
35 U 37 U 38 U 39 U 35 U

210 U 220 U 230 U 240 UJ 210 U
57 U 60 U 61 U 63 U 58 U
33 U 35 U 35 U 36 U 33 U
36 U 38 U 39 U 40 U 36 U
27 U 29 U 30 U 31 U 28 U
20 U 21 U 22 U 22 U 20 U
18 U 19 U 19 U 20 U 18 U

220 UJ 230 U 240 UJ 250 UJ 220 U
170 R 180 R 190 R 200 R 180 R

33 U 35 U 35 U 36 U 33 U
23 U 24 U 25 U 26 U 24 U

510 UJ 550 UJ 560 UJ 580 U 520 U
22 U 23 U 24 U 25 U 22 U
63 UJ 67 UJ 68 UJ 71 U 64 U
40 U 42 U 43 U 45 U 41 U
25 U 27 U 27 U 28 U 26 U
29 U 31 U 32 U 33 U 30 U
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SUMMARY OF SURFACE SOIL ANALYTICAL DATA
SMWU 9, AREA B (TANK 214)

RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID
Sampling Date

Semi-Volatile Organics (μg/kg)
Bis(2-ethylhexyl) phthalate
Diallate
Dibenzofuran
Di-n-butyl phthalate
Diethyl phthalate
p-Dimethylamino azobenzene
Dimethyl phthalate
Dinoseb
Di-n-octyl phthalate
Ethyl methanesulfonate
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Hexachlorophene
Hexachloropropene
Isophorone
Isosafrole
Methapyrilene
Methyl methanesulfonate
Nitrobenzene
N-Nitrosodi-n-butylamine
N-Nitrosodiethylamine
N-Nitrosodimethylamine
N-Nitrosodiphenylamine
N-Nitrosodi-n-propylamine
N-Nitrosomethylethylamine
N-Nitrosomorpholine
N-Nitrosopiperidine
N-Nitrosopyrrolidine
N-Nitro-o-toluidine
Pentachlorobenzene
Pentachloronitrobenzene
Pentachlorophenol
Phenacetin
Phenol
p-Phenylene diamine
Pronamide
o,o',o''-Triethylphosphorothioate
Disulfoton
Parathion
Methyl parathion
Phorate
Famphur
Butyl benzyl phthalate
bis(chloroisopropyl) ether
Sulfotepp
Pyridine

9SB14-00 9SB15-00 9SB16-00 9SB16-00D 9SB17-00
3/14/2007 3/14/2007 3/14/2007 3/14/2007 3/14/2007

40 U 42 U 43 U 45 U 41 U
59 U 62 U 64 U 66 U 60 U
20 U 21 U 22 U 22 U 20 U
29 U 31 U 32 U 33 U 30 U
23 U 24 U 25 U 26 U 24 U
40 U 42 U 43 U 45 U 41 U
20 U 21 U 22 U 22 U 20 U
87 U 92 U 94 U 98 U 89 U
33 U 35 U 35 U 36 U 33 U
69 U 73 U 75 U 78 U 71 U
27 U 29 U 30 U 31 U 28 U
21 U 22 U 23 U 24 U 21 U
87 U 92 U 94 U 98 U 89 U
21 U 22 U 23 U 24 U 21 U

13000 U 14000 UJ 14000 U 15000 R 13000 U
47 U 50 U 51 U 53 U 48 U
23 U 24 U 25 U 26 U 24 U
67 U 71 U 73 U 75 U 68 U
44 U 47 U 48 U 49 U 45 U
58 R 61 U 63 R 65 U 59 U
37 U 39 U 40 U 41 U 37 U
55 U 58 U 59 U 61 U 56 U
46 U 49 U 50 U 52 U 47 U
62 U 66 U 67 U 69 U 63 U
24 U 26 U 26 U 27 U 25 U
29 U 31 U 32 U 33 U 30 U
55 U 58 U 59 U 61 U 56 U
69 U 73 U 75 U 78 U 71 U
75 U 79 U 81 U 83 U 76 U
47 U 50 U 51 U 53 U 48 U
34 U 36 U 36 U 38 U 34 U
67 U 71 U 73 U 75 U 68 U
59 U 62 U 64 U 66 U 60 U
87 U 92 U 94 U 98 U 89 U
54 U 57 U 58 U 60 U 55 U
31 U 33 U 34 U 35 U 32 U

1800 U 1900 U 1900 U 2000 U 1800 U
66 U 70 U 72 U 74 U 67 U
76 U 80 U 82 U 85 U 77 U
58 U 61 U 63 U 65 U 59 U
58 U 61 U 63 U 65 UJ 59 U
49 U 52 U 53 U 55 U 50 U
72 U 77 U 78 U 81 U 74 U

100 UJ 110 U 110 UJ 120 UJ 100 U
28 U 30 U 31 U 32 U 29 U
37 U 39 U 40 U 41 U 37 U
58 U 61 U 63 U 65 U 59 U
31 U 33 U 34 U 35 U 32 U
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SUMMARY OF SURFACE SOIL ANALYTICAL DATA
SMWU 9, AREA B (TANK 214)

RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID
Sampling Date

Low Level PAHs (μg/kg)
Acenaphthylene
Anthracene
Benzo[a]anthracene
Benzo[a]pyrene
Benzo[b]fluoranthene
Benzo[g,h,i]perylene
Benzo[k]fluoranthene
Chrysene
Dibenz(a,h)anthracene
Fluoranthene
Fluorene
Indeno[1,2,3-cd]pyrene
Naphthalene
Phenanthrene
Pyrene
Petroleum Hydrocarbons (mg/kg)
Gasoline Range Organics 
Diesel Range Organics
Inorganics (mg/kg)
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Lead
Nickel
Selenium
Silver
Thallium
Tin
Vanadium
Zinc
Mercury

9SB14-00 9SB15-00 9SB16-00 9SB16-00D 9SB17-00
3/14/2007 3/14/2007 3/14/2007 3/14/2007 3/14/2007

10 U 11 U 11 U 12 U 1.1 U
11 U 11 U 11 U 12 U 1.1 U
11 U 11 U 11 U 12 U 1.1 U
8.7 U 9.2 U 9.4 U 9.8 U 0.89 U
12 U 12 U 12 U 13 U 1.2 U
27 J 11 U 11 U 12 U 1.1 U
8.9 U 9.5 U 9.6 U 10 U 0.91 U
9.8 U 10 U 11 U 11 U 1 U
15 U 16 U 16 U 17 U 1.5 U
12 U 12 U 12 U 13 U 1.2 U
13 U 13 U 14 U 14 U 1.3 U
17 U 18 U 18 U 19 U 1.7 U
13 U 13 U 14 U 14 U 1.3 J
14 U 14 U 15 U 15 U 1.4 U
13 U 13 U 14 U 14 U 1.3 U

0.096 U 0.11 U 0.085 U 0.1 U 0.44
35 41 18 18 6.8

0.45 UJ 0.46 UJ 0.48 UJ 0.51 UJ 0.46 UJ
0.67 U 0.69 U 0.74 J 0.75 U 0.69 U

23 51 36 31 51
0.15 J 0.14 J 0.17 J 0.2 J 0.14 J
0.67 J 0.96 0.6 J 0.66 J 0.96

5.2 4.3 4.2 5.2 4.3
16 J 21 J 19 J 13 J 21 J
77 J 97 J 90 J 85 J 97 J
34 J 57 J 55 J 55 J 57 J
4.2 4.9 4.3 4.4 J 4.9
0.9 U 0.92 U 0.97 U 1 U 0.92 U

0.099 U 0.11 J 0.11 U 0.11 U 0.11 J
2.8 J 3.3 J 3.3 J 3.9 J 3.3 J

4 U 4.1 U 4.3 U 4.5 U 4.1 U
160 J 160 J 160 J 170 J 160 J

34 J 53 J 34 J 37 J 53 J
0.014 J 0.035 0.012 J 0.02 J 0.035
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SUMMARY OF SURFACE SOIL ANALYTICAL DATA
SMWU 9, AREA B (TANK 214)

RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID
Sampling Date

Volatile Organics (μg/kg)
Acetone
Acetonitrile
Acrolein
Acrylonitrile
Benzene
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
2-Chloro-1,3-butadiene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
3-Chloro-1-propene
cis-1,3-Dichloropropene
1,2-Dibromo-3-Chloropropane
Dibromomethane
Dichlorobromomethane
Dichlorodifluoromethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2-Dichloropropane
Ethylbenzene
Ethylene Dibromide
Ethyl methacrylate
2-Hexanone
Iodomethane
Isobutanol
Methacrylonitrile
Methylene Chloride
Methyl Ethyl Ketone
methyl isobutyl ketone
Methyl methacrylate
Pentachloroethane
Propionitrile
Styrene
1,1,1,2-Tetrachloroethane
Tetrachloroethene
Toluene
trans-1,4-Dichloro-2-butene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
1,1,1-Trichloroethane
Trichloroethene
Trichlorofluoromethane
1,2,3-Trichloropropane
Vinyl acetate
Vinyl chloride
Xylenes, Total
1,2-Dichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane

9SB18-00 9SB19-00 9SB20-00 9SB23-00 9SB29-00 9SB29-00D
3/14/2007 3/14/2007 3/15/2007 3/15/2007 3/19/2007 3/19/2007

230 J 32 J 49 J 18 J 3.2 UJ 3.2 UJ
32 UJ 33 UJ 39 UJ 35 UJ 30 UJ 30 UJ
12 UJ 13 UJ 15 UJ 14 UJ 12 UJ 12 UJ
18 UJ 19 UJ 22 UJ 20 UJ 17 UJ 17 UJ

0.97 UJ 1 UJ 1.2 UJ 1.1 UJ 0.92 UJ 0.92 UJ
2.5 UJ 2.6 UJ 3 UJ 2.8 UJ 2.4 UJ 2.4 UJ
1.5 UJ 1.5 UJ 1.8 UJ 1.6 UJ 1.4 UJ 1.4 UJ
1.1 UJ 1.2 UJ 1.4 UJ 1.3 UJ 1.1 UJ 1.1 UJ

1 UJ 1.1 UJ 1.2 UJ 1.1 UJ 0.96 UJ 0.95 UJ
0.78 UJ 0.82 UJ 0.95 UJ 0.87 UJ 0.74 UJ 0.74 UJ
0.94 UJ 0.99 UJ 1.1 UJ 1 UJ 0.89 UJ 0.89 UJ

1.2 UJ 1.3 UJ 1.5 UJ 1.4 UJ 1.2 UJ 1.2 UJ
1.7 UJ 1.8 UJ 2.1 UJ 1.9 UJ 1.6 UJ 1.6 UJ

0.99 UJ 1 UJ 1.2 UJ 1.1 UJ 0.95 UJ 0.94 UJ
0.79 UJ 0.83 UJ 0.97 UJ 0.88 UJ 0.75 UJ 0.75 UJ

1.4 UJ 1.4 UJ 1.7 UJ 1.5 UJ 1.3 UJ 1.3 UJ
1 UJ 1.1 UJ 1.3 UJ 1.1 UJ 0.98 UJ 0.97 UJ

5.2 UJ 5.5 UJ 6.4 UJ 5.8 UJ 4.9 UJ 4.9 UJ
1.5 UJ 1.5 UJ 1.8 UJ 1.6 UJ 1.4 UJ 1.4 UJ
1.1 UJ 1.2 UJ 1.4 UJ 1.3 UJ 1.1 UJ 1.1 UJ
2.8 UJ 3 UJ 3.5 UJ 3.1 UJ 2.7 UJ 2.7 UJ
1.1 UJ 1.2 UJ 1.4 UJ 1.3 UJ 1.1 UJ 1.1 UJ
1.2 UJ 1.3 UJ 1.5 UJ 1.4 UJ 1.2 UJ 1.2 UJ
1.5 UJ 1.5 UJ 1.8 UJ 1.6 UJ 1.4 UJ 1.4 UJ

0.98 UJ 220 J 3.5 J 1.1 UJ 0.93 UJ 0.93 UJ
1.6 UJ 1.7 UJ 1.9 UJ 1.8 UJ 1.5 UJ 1.5 UJ

0.87 UJ 0.92 UJ 1.1 UJ 0.97 UJ 0.83 UJ 0.82 UJ
6.1 UJ 6.4 UJ 27 J 6.8 UJ 5.8 UJ 5.8 UJ
1.1 UJ 1.2 UJ 1.4 UJ 1.3 UJ 1.1 UJ 1.1 UJ

150 UJ 150 UJ 180 UJ 160 UJ 140 UJ 140 UJ
18 UJ 19 UJ 22 UJ 20 UJ 17 UJ 17 UJ
1.8 UJ 1.9 UJ 2.2 UJ 2 UJ 1.7 UJ 1.7 UJ
20 J 4.8 UJ 5.5 UJ 5 UJ 4.3 UJ 4.3 UJ
6.6 UJ 6.9 UJ 8 UJ 7.3 UJ 6.2 UJ 6.2 UJ
1.9 UJ 2 UJ 2.3 UJ 2.1 UJ 1.8 UJ 1.8 UJ
5.2 J 5.5 UJ 6.4 UJ 5.8 UJ 4.9 UJ 4.9 UJ
26 UJ 27 UJ 32 UJ 29 UJ 25 UJ 25 UJ

0.96 UJ 2.2 J 1.2 UJ 1.1 UJ 0.91 UJ 0.91 UJ
1.6 UJ 1.7 UJ 1.9 UJ 1.8 UJ 1.5 UJ 1.5 UJ
1.1 UJ 1.2 UJ 1.4 UJ 1.3 UJ 1.1 UJ 1.1 UJ
2.3 U 1.2 UJ 1.4 UJ 1.3 UJ 1.1 UJ 1.1 UJ
4.5 UJ 4.8 UJ 5.5 UJ 5 UJ 4.3 UJ 4.3 UJ
1.2 UJ 1.3 UJ 1.5 UJ 1.4 UJ 1.2 UJ 1.2 UJ
1.2 UJ 1.3 UJ 1.5 UJ 1.4 UJ 1.2 UJ 1.2 UJ

0.96 UJ 1 UJ 1.2 UJ 1.1 UJ 0.91 UJ 0.91 UJ
1.4 UJ 1.4 UJ 1.7 UJ 1.5 UJ 1.3 UJ 1.3 UJ
1.6 UJ 1.7 UJ 1.9 UJ 1.8 UJ 1.5 UJ 1.5 UJ
3.1 UJ 3.2 UJ 3.7 UJ 3.4 UJ 2.9 UJ 2.9 UJ
2.1 UJ 2.3 UJ 2.6 UJ 2.4 UJ 2 UJ 2 UJ

1 UJ 1.1 UJ 1.3 UJ 1.2 UJ 0.99 UJ 0.98 UJ
2.3 UJ 680 J 9.6 J 2.5 UJ 2.1 UJ 2.1 UJ
1.4 UJ 1.4 UJ 1.7 UJ 1.5 UJ 1.3 UJ 1.3 UJ
1.1 UJ 1.2 UJ 1.4 UJ 1.3 UJ 1.1 UJ 1.1 UJ
1.4 UJ 1.4 UJ 1.7 UJ 1.5 UJ 1.3 UJ 1.3 UJ
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SUMMARY OF SURFACE SOIL ANALYTICAL DATA
SMWU 9, AREA B (TANK 214)

RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID
Sampling Date

Semi-Volatile Organics (μg/kg)
1-Methylnaphthalene
2-Methylnaphthalene
Acenaphthene
1,1'-Biphenyl
Dimethoate
1,2,4,5-Tetrachlorobenzene
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,3,5-Trinitrobenzene
1,3-Dichlorobenzene
1,3-Dinitrobenzene
1,4-Dichlorobenzene
1,4-Dioxane
Safrole, Total
Thionazin
1,4-Naphthoquinone
1-Naphthylamine
2,3,4,6-Tetrachlorophenol
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dichlorophenol
2,6-Dinitrotoluene
2-Acetylaminofluorene
2-Chlorophenol
2-Chloronaphthalene
2-Methylphenol
2-Naphthylamine
2-Nitroaniline
2-Nitrophenol
2-Picoline
2-Toluidine
3 & 4 Methylphenol
3,3'-Dichlorobenzidine
3,3'-Dimethylbenzidine
3-Methylcholanthrene
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Aminobiphenyl
4-Bromophenyl phenyl ether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl phenyl ether
4-Nitroaniline
4-Nitrophenol
4-Nitroquinoline-1-oxide
7,12-Dimethylbenz(a)anthracene
Acetophenone
alpha,alpha-Dimethyl phenethylamine
Aniline
Aramite, Total
Benzyl alcohol
Bis(2-chloroethoxy)methane
Bis(2-chloroethyl)ether

9SB18-00 9SB19-00 9SB20-00 9SB23-00 9SB29-00 9SB29-00D
3/14/2007 3/14/2007 3/15/2007 3/15/2007 3/19/2007 3/19/2007

1.2 U 12 U 1.3 J 1.2 U 1.2 U 1.2 U
1 U 10 U 2.1 J 1 U 1.1 U 1.1 U

1.1 U 11 U 1.1 U 1.1 U 1.1 U 1.1 U
31 U 31 U 33 U 31 U 32 U 32 U
48 U 48 U 51 U 49 U 50 U 49 U
33 U 33 U 35 U 33 U 35 U 34 U
22 U 22 U 24 U 23 U 23 U 23 U
24 U 25 U 26 U 25 U 26 U 25 U
87 UJ 88 UJ 93 UJ 88 U 92 U 90 U
28 U 28 U 29 U 28 U 29 U 29 U
53 U 54 U 57 U 54 U 56 U 55 U
23 U 24 U 25 U 24 U 25 U 24 U
70 U 71 U 75 U 71 U 74 U 73 U
56 U 57 U 60 U 57 U 59 U 58 U
45 U 45 U 48 U 45 U 47 U 46 U
41 U 42 U 44 U 42 U 44 U 43 U
87 U 88 U 93 U 88 U 92 U 90 U
48 U 48 U 51 U 49 U 50 U 49 U
34 U 34 U 36 U 35 U 36 U 35 U
21 U 21 U 23 U 22 U 22 U 22 U
24 U 25 U 26 U 25 U 26 U 25 U
37 U 37 U 40 U 38 U 39 U 38 U

180 U 180 U 190 R 180 U 190 U 190 U
20 U 20 U 22 U 20 U 21 U 21 U
56 U 57 U 60 U 57 U 59 U 58 U
35 U 35 U 37 U 36 U 37 U 36 U
40 U 41 U 43 U 41 U 42 U 42 U
29 U 29 U 31 U 29 U 30 U 30 U
25 U 26 U 27 U 26 U 27 U 26 U
32 U 32 U 34 U 32 U 34 U 33 U
87 U 88 U 93 U 88 U 92 U 90 U
24 U 25 U 26 U 25 U 26 U 25 U
21 U 21 U 23 U 22 U 22 U 22 U
87 U 88 U 93 U 88 U 92 U 90 U
59 U 60 U 63 U 60 U 63 U 62 U
31 U 31 U 33 U 31 U 32 U 32 U
32 U 32 U 34 U 32 U 34 U 33 U

450 U 450 U 480 U 450 U 470 U 460 U
28 U 28 U 29 U 28 U 29 U 29 U
35 U 35 U 37 U 36 U 37 U 36 U

210 U 210 U 230 U 220 U 220 U 220 U
57 U 58 U 61 U 58 U 60 U 59 U
33 U 33 U 35 U 33 U 35 U 34 U
36 U 36 U 39 U 37 U 38 U 37 U
28 U 28 U 29 U 28 U 29 U 29 U
20 U 20 U 22 U 20 U 21 U 21 U
18 U 18 U 19 U 18 U 19 U 19 U

220 U 220 UJ 240 U 230 U 230 U 230 U
180 R 180 R 190 U 180 R 190 R R U

33 U 33 U 35 U 33 U 35 U 34 U
23 U 24 U 25 U 24 U 25 U 24 U

520 U 520 UJ 550 U 530 UJ 550 UJ 540 UJ
22 U 22 U 24 U 23 U 23 U 23 U
64 U 64 UJ 68 U 65 U 67 UJ 66 UJ
40 U 41 U 43 U 41 U 42 U 42 U
25 U 26 U 27 U 26 U 27 U 26 U
30 U 30 U 32 U 30 U 31 U 31 U

18 of 20



SUMMARY OF SURFACE SOIL ANALYTICAL DATA
SMWU 9, AREA B (TANK 214)

RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID
Sampling Date

Semi-Volatile Organics (μg/kg)
Bis(2-ethylhexyl) phthalate
Diallate
Dibenzofuran
Di-n-butyl phthalate
Diethyl phthalate
p-Dimethylamino azobenzene
Dimethyl phthalate
Dinoseb
Di-n-octyl phthalate
Ethyl methanesulfonate
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Hexachlorophene
Hexachloropropene
Isophorone
Isosafrole
Methapyrilene
Methyl methanesulfonate
Nitrobenzene
N-Nitrosodi-n-butylamine
N-Nitrosodiethylamine
N-Nitrosodimethylamine
N-Nitrosodiphenylamine
N-Nitrosodi-n-propylamine
N-Nitrosomethylethylamine
N-Nitrosomorpholine
N-Nitrosopiperidine
N-Nitrosopyrrolidine
N-Nitro-o-toluidine
Pentachlorobenzene
Pentachloronitrobenzene
Pentachlorophenol
Phenacetin
Phenol
p-Phenylene diamine
Pronamide
o,o',o''-Triethylphosphorothioate
Disulfoton
Parathion
Methyl parathion
Phorate
Famphur
Butyl benzyl phthalate
bis(chloroisopropyl) ether
Sulfotepp
Pyridine

9SB18-00 9SB19-00 9SB20-00 9SB23-00 9SB29-00 9SB29-00D
3/14/2007 3/14/2007 3/15/2007 3/15/2007 3/19/2007 3/19/2007

40 U 41 U 43 U 41 U 42 U 42 U
59 U 60 U 63 U 60 U 63 U 62 U
20 U 20 U 22 U 20 U 21 U 21 U
30 U 30 U 32 U 30 U 31 U 31 U
23 U 24 U 25 U 24 U 25 U 24 U
40 U 41 U 43 U 41 U 42 U 42 U
20 U 20 U 22 U 20 U 21 U 21 U
88 U 89 U 94 U 90 U 93 U 91 U
33 U 33 U 35 U 33 U 35 U 34 U
70 U 71 U 75 U 71 U 74 U 73 U
28 U 28 U 29 U 28 U 29 U 29 U
21 U 21 U 23 U 22 U 22 U 22 U
88 U 89 U 94 U 90 U 93 U 91 U
21 U 21 U 23 U 22 U 22 U 22 U

13000 U 13000 U 14000 U 13000 R 14000 R 14000 R
48 U 48 U 51 U 49 U 50 U 49 U
23 U 24 U 25 U 24 U 25 U 24 U
68 U 69 U 72 U 69 U 72 U 70 U
45 U 45 U 48 U 45 UJ 47 U 46 U
58 U 59 R 62 U 59 UJ 61 U 60 UJ
37 U 37 U 40 U 38 U 39 U 38 U
55 U 56 U 59 U 56 U 58 U 57 U
47 U 47 U 50 U 47 U 49 U 48 U
63 U 63 U 67 U 64 U 66 U 65 U
24 U 25 U 26 U 25 U 26 U 25 U
30 U 30 U 32 U 30 U 31 U 31 U
55 U 56 U 59 U 56 U 58 U 57 U
70 U 71 U 75 U 71 U 74 U 73 U
75 U 76 U 80 U 77 U 79 U 78 U
48 U 48 U 51 U 49 U 50 U 49 U
34 U 34 U 36 U 35 U 36 U 35 U
68 U 69 U 72 U 69 U 72 U 70 U
59 U 60 U 63 U 60 U 63 U 62 U
88 U 89 U 94 U 90 U 93 U 91 U
54 U 55 U 58 U 55 U 57 U 56 U
32 U 32 U 34 U 32 U 34 U 33 U

1800 U 1800 U 1900 U 1800 U 1900 U 1900 U
67 U 67 U 71 U 68 U 70 U 69 U
76 U 77 U 82 U 78 U 80 U 79 U
58 U 59 U 62 U 59 U 61 U 60 U
58 U 59 U 62 U 59 U 61 U 60 U
50 U 50 U 53 U 51 U 53 U 52 U
73 U 74 U 78 U 74 U 77 U 76 U

100 U 100 UJ 110 U 110 U 110 U 110 U
29 U 29 U 31 U 29 U 30 U 30 U
37 U 37 U 40 U 38 U 39 U 38 U
58 U 59 U 62 U 59 U 61 U 60 U
32 U 32 U 34 U 32 U 34 U 33 U
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SUMMARY OF SURFACE SOIL ANALYTICAL DATA
SMWU 9, AREA B (TANK 214)

RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID
Sampling Date

Low Level PAHs (μg/kg)
Acenaphthylene
Anthracene
Benzo[a]anthracene
Benzo[a]pyrene
Benzo[b]fluoranthene
Benzo[g,h,i]perylene
Benzo[k]fluoranthene
Chrysene
Dibenz(a,h)anthracene
Fluoranthene
Fluorene
Indeno[1,2,3-cd]pyrene
Naphthalene
Phenanthrene
Pyrene
Petroleum Hydrocarbons (mg/kg)
Gasoline Range Organics 
Diesel Range Organics
Inorganics (mg/kg)
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Lead
Nickel
Selenium
Silver
Thallium
Tin
Vanadium
Zinc
Mercury

9SB18-00 9SB19-00 9SB20-00 9SB23-00 9SB29-00 9SB29-00D
3/14/2007 3/14/2007 3/15/2007 3/15/2007 3/19/2007 3/19/2007

1 U 10 U 1.1 U 1.1 U 1.1 U 1.1 U
1.1 U 11 U 1.1 U 1.1 U 1.1 U 1.1 U
1.1 U 11 U 5.7 J 1.1 U 1.1 U 1.1 U

0.88 U 8.9 U 4.5 J 0.9 U 0.92 U 0.92 U
1.2 U 12 U 6.3 J 1.2 U 1.2 U 1.2 U
1.1 U 130 1.1 U 1.1 U 1.1 U 1.1 U
0.9 U 9.1 U 3.2 J 0.92 U 0.95 U 0.95 U

0.99 U 10 U 5.3 J 1 U 1 U 1 U
1.5 U 15 U 1.6 U 1.5 U 1.6 U 1.6 U
1.2 U 12 U 5 U 1.2 U 1.2 U 1.2 U
1.3 U 13 U 1.4 U 1.3 U 1.3 U 1.3 U
1.7 U 17 U 3 J 1.7 U 1.8 U 1.8 U
1.3 U 13 U 2.2 J 1.3 U 1.3 U 1.3 U
1.4 U 14 U 1.5 U 1.4 U 1.4 U 1.4 U
1.3 U 13 U 6.8 J 1.3 U 1.3 U 1.3 U

0.34 0.1 U 0.11 U 0.11 J 0.092 U 0.091 U
3.6 85 6.3 9.6 4.1 U 2.9 U

0.43 UJ 0.46 UJ 0.49 UJ 0.44 U 0.48 UJ 0.47 UJ
0.95 J 0.83 J 1.3 J 1.4 J 0.72 U 0.7 U

58 79 55 83 58 65
0.16 J 0.17 J 0.22 J 0.28 J 0.17 J 0.17 J
0.65 J 0.71 J 0.75 J 1.1 0.42 J 0.56 J

4.6 4.4 6.8 9 5.8 5.9
22 J 22 J 24 J 25 18 20
71 J 100 J 83 J 170 98 J 110 J
27 J 85 J 300 J 71 79 91
4.6 6.1 6.3 7.2 4.3 J 4.7

0.86 U 0.91 U 0.98 U 0.88 U 0.97 U 0.95 U
0.095 U 0.1 U 0.11 U 0.13 J 0.11 U 0.12 J

6.2 UJ 6.6 UJ 4.4 J 3.9 7 UJ 6.8 UJ
3.8 U 4 U 4.4 U 3.9 U 4.3 U 4.2 U

160 J 180 J 170 J 150 170 170
38 J 42 J 54 J 78 40 J 42 J

0.03 0.017 J 0.057 0.029 0.024 J 0.021 J
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SUMMARY OF SUBSURFACE SOIL ANALYTICAL DATA
SMWU 9, AREA B (TANK 214)

RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID 9SB00-01 9SB03-01 9SB04-02 9SB06-01 9SB09-02
Sampling Date 3/12/2007 3/12/2007 3/12/2007 3/13/2007 3/13/2007

Volatile Organics (μg/kg)
Acetone 20 J 4.7 J 6.9 UJ 4.9 J 19 J
Acetonitrile 53 UJ 28 UJ 65 UJ 25 UJ 43 UJ
Acrolein 21 UJ 11 UJ 25 UJ 9.9 UJ 17 UJ
Acrylonitrile 30 UJ 16 UJ 36 UJ 14 UJ 24 UJ
Benzene 1.6 UJ 0.87 UJ 2 UJ 0.78 UJ 1.3 UJ
Bromoform 4.2 UJ 2.2 UJ 5.1 UJ 2 UJ 3.4 UJ
Bromomethane 2.5 UJ 1.3 UJ 3 UJ 1.2 UJ 2 UJ
Carbon disulfide 18 J 1 UJ 33 J 0.9 UJ 23 J
Carbon tetrachloride 1.7 UJ 0.9 UJ 2.1 UJ 0.8 UJ 1.4 UJ
Chlorobenzene 1.3 UJ 0.7 UJ 1.6 UJ 0.62 UJ 1.1 UJ
2-Chloro-1,3-butadiene 1.6 UJ 0.84 UJ 1.9 UJ 0.75 UJ 1.3 UJ
Chlorodibromomethane 2.1 UJ 1.1 UJ 2.5 UJ 0.99 UJ 1.7 UJ
Chloroethane 2.8 UJ 1.5 UJ 3.5 UJ 1.4 UJ 2.3 UJ
Chloroform 1.7 UJ 0.89 UJ 2 UJ 0.79 UJ 1.4 UJ
Chloromethane 1.3 UJ 0.71 UJ 1.6 UJ 0.63 UJ 1.1 UJ
3-Chloro-1-propene 2.3 UJ 1.2 UJ 2.8 UJ 1.1 UJ 1.8 UJ
cis-1,3-Dichloropropene 1.7 UJ 0.92 UJ 2.1 UJ 0.82 UJ 1.4 UJ
1,2-Dibromo-3-Chloropropane 8.7 UJ 4.6 UJ 11 UJ 4.2 UJ 7.1 UJ
Dibromomethane 2.5 UJ 1.3 UJ 3 UJ 1.2 UJ 2 UJ
Dichlorobromomethane 1.9 UJ 1 UJ 2.3 UJ 0.9 UJ 1.5 UJ
Dichlorodifluoromethane 4.7 UJ 2.5 UJ 5.8 UJ 2.3 UJ 3.9 UJ
1,1-Dichloroethane 1.9 UJ 1 UJ 2.3 UJ 0.9 UJ 1.5 UJ
1,1-Dichloroethene 2.1 UJ 1.1 UJ 2.5 UJ 0.99 UJ 1.7 UJ
1,2-Dichloropropane 2.5 UJ 1.3 UJ 3 UJ 1.2 UJ 2 UJ
Ethylbenzene 1.6 UJ 0.88 UJ 2 UJ 0.79 UJ 1.3 UJ
Ethylene Dibromide 2.6 UJ 1.4 UJ 3.2 UJ 1.3 UJ 2.2 UJ
Ethyl methacrylate 1.5 UJ 0.78 UJ 1.8 UJ 0.69 UJ 1.2 UJ
2-Hexanone 10 UJ 5.4 UJ 12 UJ 4.9 UJ 8.3 UJ
Iodomethane 1.9 UJ 1 UJ 2.3 UJ 0.9 UJ 1.5 UJ
Isobutanol 250 UJ 130 UJ 300 UJ 120 UJ 200 UJ
Methacrylonitrile 30 UJ 16 UJ 37 UJ 14 UJ 25 UJ
Methylene Chloride 3 UJ 1.6 UJ 3.7 UJ 1.4 UJ 2.5 UJ
Methyl Ethyl Ketone 7.5 UJ 4 UJ 9.2 UJ 3.6 UJ 6.2 UJ
methyl isobutyl ketone 11 UJ 5.8 UJ 13 UJ 5.2 UJ 8.9 UJ
Methyl methacrylate 3.1 UJ 1.7 UJ 3.8 UJ 1.5 UJ 2.6 UJ
Pentachloroethane 8.7 UJ 4.6 UJ 11 UJ 4.2 UJ 7.1 UJ
Propionitrile 43 UJ 23 UJ 53 UJ 21 UJ 35 UJ
Styrene 1.6 UJ 0.86 UJ 2 UJ 0.77 UJ 1.3 UJ
1,1,1,2-Tetrachloroethane 2.6 UJ 1.4 UJ 3.2 UJ 1.3 UJ 2.2 UJ
Tetrachloroethene 1.9 UJ 1 UJ 2.3 UJ 0.9 UJ 1.5 UJ
Toluene 1.9 UJ 1 UJ 2.3 UJ 0.9 UJ 2.5 UJ
trans-1,4-Dichloro-2-butene 7.5 UJ 4 UJ 9.2 UJ 3.6 UJ 6.2 UJ
trans-1,2-Dichloroethene 2.1 UJ 1.1 UJ 2.5 UJ 0.99 UJ 1.7 UJ
trans-1,3-Dichloropropene 2.1 UJ 1.1 UJ 2.5 UJ 0.99 UJ 1.7 UJ
1,1,1-Trichloroethane 1.6 UJ 0.86 UJ 2 UJ 0.77 UJ 1.3 UJ
Trichloroethene 2.3 UJ 1.2 UJ 2.8 UJ 1.1 UJ 1.8 UJ
Trichlorofluoromethane 2.6 UJ 1.4 UJ 3.2 UJ 1.3 UJ 2.2 UJ
1,2,3-Trichloropropane 5.1 UJ 2.7 UJ 6.2 UJ 2.4 UJ 4.2 UJ
Vinyl acetate 3.6 UJ 1.9 UJ 4.4 UJ 1.7 UJ 2.9 UJ
Vinyl chloride 1.7 UJ 0.93 UJ 2.1 UJ 0.83 UJ 1.4 UJ
Xylenes, Total 3.8 UJ 2 UJ 220 J 1.8 UJ 3.1 UJ
1,2-Dichloroethane 2.3 UJ 1.2 UJ 2.8 UJ 1.1 UJ 1.8 UJ
1,1,2,2-Tetrachloroethane 1.9 UJ 1 UJ 2.3 UJ 0.9 UJ 1.5 UJ
1,1,2-Trichloroethane 2.3 UJ 1.2 UJ 2.8 UJ 1.1 UJ 1.8 UJ
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SUMMARY OF SUBSURFACE SOIL ANALYTICAL DATA
SMWU 9, AREA B (TANK 214)

RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID 9SB00-01 9SB03-01 9SB04-02 9SB06-01 9SB09-02
Sampling Date 3/12/2007 3/12/2007 3/12/2007 3/13/2007 3/13/2007

Semi-Volatile Organics (μg/kg)
1-Methylnaphthalene 160 1.2 U 4.7 J 12 U 20 U
2-Methylnaphthalene 15 1.1 U 3.1 J 11 U 17 U
Acenaphthene 1.9 U 1.1 U 2.3 UJ 11 U 18 U
1,1'-Biphenyl 56 U 31 U 65 UJ 32 U 520 U
Dimethoate 87 U 49 U 100 UJ 50 U 800 U
1,2,4,5-Tetrachlorobenzene 60 U 34 U 70 UJ 35 U 550 U
1,2,4-Trichlorobenzene 40 U 23 U 47 UJ 23 U 370 U
1,2-Dichlorobenzene 44 U 25 U 52 UJ 26 U 410 U
1,3,5-Trinitrobenzene 160 U 89 U 190 UJ 91 U 1500 U
1,3-Dichlorobenzene 50 U 28 U 59 UJ 29 U 460 U
1,3-Dinitrobenzene 96 U 54 U 110 UJ 56 U 890 U
1,4-Dichlorobenzene 42 U 24 U 50 UJ 25 U 390 U
1,4-Dioxane 130 U 72 U 150 UJ 74 U 1200 U
Safrole, Total 100 U 57 U 120 UJ 59 U 940 U
Thionazin 81 U 46 U 95 UJ 47 U 750 U
1,4-Naphthoquinone 75 U 42 U 88 UJ 43 U 690 U
1-Naphthylamine 160 U 89 U 190 UJ 91 U 1500 U
2,3,4,6-Tetrachlorophenol 87 U 49 U 100 UJ 50 U 800 U
2,4,5-Trichlorophenol 62 U 35 U 72 UJ 36 U 570 U
2,4,6-Trichlorophenol 38 U 22 U 45 UJ 22 U 360 U
2,4-Dichlorophenol 44 U 25 U 52 UJ 26 U 410 U
2,4-Dimethylphenol 67 U 38 U 79 UJ 39 U 620 U
2,4-Dinitrophenol 330 U 180 U 380 UJ 190 U 3000 U
2,4-Dinitrotoluene 37 U 21 U 43 UJ 21 U 340 U
2,6-Dichlorophenol 100 U 57 U 120 UJ 59 U 940 U
2,6-Dinitrotoluene 64 U 36 U 75 UJ 37 U 590 U
2-Acetylaminofluorene 73 U 41 U 86 UJ 42 U 680 U
2-Chlorophenol 52 U 29 U 61 UJ 30 U 480 U
2-Chloronaphthalene 46 U 26 U 54 UJ 27 U 430 U
2-Methylphenol 58 U 33 U 68 UJ 33 U 530 U
2-Naphthylamine 160 U 89 U 190 UJ 91 U 1500 U
2-Nitroaniline 44 U 25 U 52 UJ 26 U 410 U
2-Nitrophenol 38 U 22 U 45 UJ 22 U 360 U
2-Picoline 160 U 89 U 190 UJ 91 U 1500 U
2-Toluidine 110 U 61 U 130 UJ 62 U 1000 U
3 & 4 Methylphenol 56 U 31 U 65 UJ 32 U 520 U
3,3'-Dichlorobenzidine 58 U 33 U 68 UJ 33 U 530 U
3,3'-Dimethylbenzidine 810 U 460 U 950 UJ 470 U 7500 U
3-Methylcholanthrene 50 U 28 U 59 UJ 29 U 460 U
3-Nitroaniline 64 U 36 U 75 UJ 37 U 590 U
4,6-Dinitro-2-methylphenol 380 U 220 U 450 UJ 220 U 3600 U
4-Aminobiphenyl 100 U 59 U 120 UJ 60 U 960 U
4-Bromophenyl phenyl ether 60 U 34 U 70 UJ 35 U 550 U
4-Chloro-3-methylphenol 65 U 37 U 77 UJ 38 U 610 U
4-Chloroaniline 50 U 28 U 59 UJ 29 U 460 U
4-Chlorophenyl phenyl ether 37 U 21 U 43 UJ 21 U 340 U
4-Nitroaniline 33 U 18 U 38 UJ 19 U 300 U
4-Nitrophenol 400 UJ 230 UJ 470 UJ 230 UJ 3700 UJ
4-Nitroquinoline-1-oxide 320 R 180 R 370 R 180 R 3000 R
7,12-Dimethylbenz(a)anthracene 60 U 34 U 70 UJ 35 U 550 U
Acetophenone 42 U 24 U 50 UJ 25 U 390 U
alpha,alpha-Dimethyl phenethylamine 940 UJ 530 UJ 1100 UJ 550 UJ 8700 UJ
Aniline 40 U 23 U 47 UJ 23 U 370 U
Aramite, Total 120 UJ 65 UJ 140 UJ 67 UJ 1100 UJ
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SUMMARY OF SUBSURFACE SOIL ANALYTICAL DATA
SMWU 9, AREA B (TANK 214)

RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID 9SB00-01 9SB03-01 9SB04-02 9SB06-01 9SB09-02
Sampling Date 3/12/2007 3/12/2007 3/12/2007 3/13/2007 3/13/2007

Semi-Volatile Organics (μg/kg)
Benzyl alcohol 73 U 41 U 86 UJ 42 U 680 U
Bis(2-chloroethoxy)methane 46 U 26 U 54 UJ 27 U 430 U
Bis(2-chloroethyl)ether 54 U 30 U 63 UJ 31 U 500 U
Bis(2-ethylhexyl) phthalate 73 U 41 U 86 UJ 42 U 680 U
Diallate 110 U 61 U 130 UJ 62 U 1000 U
Dibenzofuran 37 U 21 U 43 UJ 21 U 340 U
Di-n-butyl phthalate 54 U 30 U 63 UJ 31 U 500 U
Diethyl phthalate 42 U 24 U 50 UJ 25 U 390 U
p-Dimethylamino azobenzene 73 U 41 U 86 UJ 42 U 680 U
Dimethyl phthalate 37 U 21 U 43 UJ 21 U 340 U
Dinoseb 160 U 90 U 190 UJ 92 U 1500 U
Di-n-octyl phthalate 60 U 34 U 70 UJ 35 U 550 U
Ethyl methanesulfonate 130 U 72 U 150 UJ 74 U 1200 U
Hexachlorobenzene 50 U 28 U 59 UJ 29 U 460 U
Hexachlorobutadiene 38 U 22 U 45 UJ 22 U 360 U
Hexachlorocyclopentadiene 160 U 90 U 190 UJ 92 U 1500 U
Hexachloroethane 38 U 22 U 45 UJ 22 U 360 U
Hexachlorophene 24000 UJ 14000 UJ 28000 UJ 14000 UJ 220000 UJ
Hexachloropropene 87 U 49 U 100 UJ 50 U 800 U
Isophorone 42 U 24 U 50 UJ 25 U 390 U
Isosafrole 120 U 69 U 140 UJ 71 U 1100 U
Methapyrilene 81 U 46 U 95 UJ 47 U 750 U
Methyl methanesulfonate 110 U 60 U 120 UJ 61 U 980 U
Nitrobenzene 67 U 38 U 79 UJ 39 U 620 U
N-Nitrosodi-n-butylamine 100 U 56 U 120 R 58 U 930 U
N-Nitrosodiethylamine 85 U 48 U 99 UJ 49 U 780 U
N-Nitrosodimethylamine 110 U 64 U 130 UJ 66 U 1100 U
N-Nitrosodiphenylamine 44 U 25 U 52 UJ 26 U 410 U
N-Nitrosodi-n-propylamine 54 U 30 U 63 UJ 31 U 500 U
N-Nitrosomethylethylamine 100 U 56 U 120 UJ 58 U 930 U
N-Nitrosomorpholine 130 U 72 U 150 UJ 74 U 1200 U
N-Nitrosopiperidine 140 U 77 U 160 UJ 79 U 1300 U
N-Nitrosopyrrolidine 87 U 49 U 100 UJ 50 U 800 U
N-Nitro-o-toluidine 62 U 35 U 72 UJ 36 U 570 U
Pentachlorobenzene 120 U 69 U 140 UJ 71 U 1100 U
Pentachloronitrobenzene 110 U 61 U 130 UJ 62 U 1000 U
Pentachlorophenol 160 U 90 U 190 UJ 92 U 1500 U
Phenacetin 98 U 55 U 120 UJ 57 U 910 U
Phenol 58 U 33 U 68 UJ 33 U 530 U
p-Phenylene diamine 3300 U 1800 U 3800 UJ 1900 U 30000 U
Pronamide 120 U 68 U 140 UJ 70 U 1100 U
o,o',o''-Triethylphosphorothioate 140 U 78 U 160 UJ 80 U 1300 U
Disulfoton 110 U 60 U 120 UJ 61 U 980 U
Parathion 110 U 60 U 120 UJ 61 U 980 U
Methyl parathion 90 U 51 U 110 UJ 52 U 840 U
Phorate 130 U 75 U 160 UJ 77 U 1200 U
Famphur 190 U 110 U 220 UJ 110 U 1700 U
Butyl benzyl phthalate 52 U 29 U 61 UJ 30 U 480 U
bis(chloroisopropyl) ether 67 U 38 U 79 UJ 39 U 620 U
Sulfotepp 110 U 60 U 120 UJ 61 U 980 U
Pyridine 58 U 33 U 68 UJ 33 U 530 U

3 of 32



SUMMARY OF SUBSURFACE SOIL ANALYTICAL DATA
SMWU 9, AREA B (TANK 214)

RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID 9SB00-01 9SB03-01 9SB04-02 9SB06-01 9SB09-02
Sampling Date 3/12/2007 3/12/2007 3/12/2007 3/13/2007 3/13/2007

Low Level PAHs (μg/kg)
Acenaphthylene 1.9 U 1.1 U 2.2 UJ 11 U 17 U
Anthracene 1.9 U 1.1 U 2.3 UJ 11 U 18 U
Benzo[a]anthracene 1.9 U 1.1 U 2.3 UJ 11 U 18 U
Benzo[a]pyrene 1.6 U 0.9 U 1.9 UJ 9.3 U 15 U
Benzo[b]fluoranthene 2.1 U 1.2 U 2.5 UJ 12 U 20 U
Benzo[g,h,i]perylene 1.9 U 1.1 U 2.3 UJ 54 J 29 J
Benzo[k]fluoranthene 1.6 U 0.92 U 1.9 UJ 9.5 U 15 U
Chrysene 1.8 U 1 U 2.1 UJ 10 U 17 U
Dibenz(a,h)anthracene 2.7 U 1.5 U 3.2 UJ 16 U 25 U
Fluoranthene 2.1 U 1.2 U 2.5 UJ 12 U 20 U
Fluorene 19 1.3 U 2.7 UJ 13 U 21 U
Indeno[1,2,3-cd]pyrene 3.1 U 1.7 U 3.6 UJ 18 U 29 U
Naphthalene 2.3 U 1.3 U 2.7 UJ 13 U 21 U
Phenanthrene 30 1.4 U 2.9 UJ 15 U 23 U
Pyrene 2.3 U 1.3 U 2.7 UJ 13 U 30 J
Petroleum Hydrocarbons (mg/kg)
Gasoline Range Organics 45 0.089 U 710 J 0.082 U 1.3
Diesel Range Organics 44 2.1 U 54 J 18 210
Inorganics (mg/kg)
Antimony 0.82 UJ 0.48 UJ 0.92 UJ 0.48 UJ 0.72 UJ
Arsenic 1.2 U 1.8 J 1.4 UJ 0.77 J 2.6 J
Barium 17 64 61 J 51 26
Beryllium 0.21 J 0.28 J 0.31 J 0.15 J 0.25 J
Cadmium 0.4 U 0.73 J 0.45 UJ 0.54 J 0.35 U
Chromium 19 7 12 J 4.2 16
Cobalt 3.9 J 32 J 19 J 20 J 35 J
Copper 130 J 110 J 86 J 93 J 190 J
Lead 3.7 J 790 J 24 J 25 J 14 J
Nickel 5 J 9.1 6.9 J 5.8 11
Selenium 1.6 U 0.96 U 1.8 UJ 0.97 U 2 J
Silver 0.18 U 0.11 U 0.2 UJ 0.11 U 0.37 J
Thallium 2.4 UJ 4.6 J 3 J 7 UJ 2.5 J
Tin 7.3 U 4.3 U 8.1 UJ 4.3 U 6.4 U
Vanadium 200 J 190 J 170 J 170 J 170 J
Zinc 32 J 71 J 38 J 47 J 37 J
Mercury 0.049 0.034 0.071 J 0.0081 U 0.062
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SUMMARY OF SUBSURFACE SOIL ANALYTICAL DATA
SMWU 9, AREA B (TANK 214)

RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID
Sampling Date

Volatile Organics (μg/kg)
Acetone
Acetonitrile
Acrolein
Acrylonitrile
Benzene
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
2-Chloro-1,3-butadiene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
3-Chloro-1-propene
cis-1,3-Dichloropropene
1,2-Dibromo-3-Chloropropane
Dibromomethane
Dichlorobromomethane
Dichlorodifluoromethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2-Dichloropropane
Ethylbenzene
Ethylene Dibromide
Ethyl methacrylate
2-Hexanone
Iodomethane
Isobutanol
Methacrylonitrile
Methylene Chloride
Methyl Ethyl Ketone
methyl isobutyl ketone
Methyl methacrylate
Pentachloroethane
Propionitrile
Styrene
1,1,1,2-Tetrachloroethane
Tetrachloroethene
Toluene
trans-1,4-Dichloro-2-butene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
1,1,1-Trichloroethane
Trichloroethene
Trichlorofluoromethane
1,2,3-Trichloropropane
Vinyl acetate
Vinyl chloride
Xylenes, Total
1,2-Dichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane

9SB10-02 9SB11-02 9SB12-02 9SB13-02 9SB13-06 
3/13/2007 3/13/2007 3/13/2007 3/14/2007 3/14/2007

130 UJ 7 J 2.5 UJ 110 UJ 6.5 J
1200 UJ 25 UJ 23 UJ 1000 UJ 31 UJ

470 UJ 9.9 UJ 9.1 UJ 400 UJ 12 UJ
670 UJ 14 UJ 13 UJ 570 UJ 17 UJ

37 UJ 0.77 UJ 0.72 UJ 31 UJ 0.95 UJ
94 UJ 2 UJ 1.8 UJ 79 UJ 2.4 UJ
55 UJ 1.2 UJ 1.1 UJ 47 UJ 1.4 UJ

3600 J 0.9 UJ 0.83 UJ 36 UJ 1.1 UJ
38 UJ 0.8 UJ 0.74 UJ 32 UJ 0.98 UJ
29 UJ 0.62 UJ 0.57 UJ 25 UJ 0.76 UJ
35 UJ 0.74 UJ 0.69 UJ 30 UJ 0.91 UJ
47 UJ 0.99 UJ 0.91 UJ 40 UJ 1.2 UJ
64 UJ 1.3 UJ 1.2 UJ 54 UJ 1.7 UJ
37 UJ 0.79 UJ 0.73 UJ 32 UJ 0.97 UJ
30 UJ 0.63 UJ 0.58 UJ 25 UJ 0.77 UJ
51 UJ 1.1 UJ 1 UJ 43 UJ 1.3 UJ
39 UJ 0.82 UJ 0.76 UJ 33 UJ 1 UJ

200 UJ 4.1 UJ 3.8 UJ 170 UJ 5.1 UJ
55 UJ 1.2 UJ 1.1 UJ 47 UJ 1.4 UJ
43 UJ 0.9 UJ 0.83 UJ 36 UJ 1.1 UJ

110 UJ 2.2 UJ 2.1 UJ 90 UJ 2.8 UJ
43 UJ 0.9 UJ 0.83 UJ 36 UJ 1.1 UJ
47 UJ 0.99 UJ 0.91 UJ 40 UJ 1.2 UJ
55 UJ 1.2 UJ 1.1 UJ 47 UJ 1.4 UJ
37 UJ 0.78 UJ 0.72 UJ 2200 J 0.96 UJ
60 UJ 1.3 UJ 1.2 UJ 51 UJ 1.5 UJ
33 UJ 0.69 UJ 0.64 UJ 28 UJ 0.85 UJ

230 UJ 4.8 UJ 4.5 UJ 190 UJ 6 UJ
43 UJ 0.9 UJ 0.83 UJ 36 UJ 1.1 UJ

5500 UJ 120 UJ 110 UJ 4700 UJ 140 UJ
680 UJ 14 UJ 13 UJ 580 UJ 18 UJ

68 UJ 1.4 UJ 1.3 UJ 58 UJ 1.8 UJ
170 UJ 3.6 UJ 3.3 UJ 140 UJ 4.4 UJ
250 UJ 5.2 UJ 4.8 UJ 210 UJ 6.4 UJ

71 UJ 1.5 UJ 1.4 UJ 60 UJ 1.8 UJ
200 UJ 4.1 UJ 3.8 UJ 170 UJ 5.1 UJ
980 UJ 21 UJ 19 UJ 830 UJ 25 UJ

36 UJ 0.76 UJ 0.71 UJ 31 UJ 0.94 UJ
60 UJ 1.3 UJ 1.2 UJ 51 UJ 1.5 UJ
43 UJ 0.9 UJ 0.83 UJ 36 UJ 1.1 UJ
43 UJ 0.9 UJ 0.83 UJ 36 UJ 1.1 UJ

170 UJ 3.6 UJ 3.3 UJ 140 UJ 4.4 UJ
47 UJ 0.99 UJ 0.91 UJ 40 UJ 1.2 UJ
47 UJ 0.99 UJ 0.91 UJ 40 UJ 1.2 UJ
36 UJ 0.76 UJ 0.71 UJ 31 UJ 0.94 UJ
51 UJ 1.1 UJ 1 UJ 43 UJ 1.3 UJ
60 UJ 1.3 UJ 1.2 UJ 51 UJ 1.5 UJ

120 UJ 2.4 UJ 2.2 UJ 97 UJ 3 UJ
81 UJ 1.7 UJ 1.6 UJ 69 UJ 2.1 UJ
39 UJ 0.83 UJ 0.77 UJ 33 UJ 1 UJ
85 UJ 1.8 UJ 1.7 UJ 72 UJ 2.2 UJ
51 UJ 1.1 UJ 1 UJ 43 UJ 1.3 UJ
43 UJ 0.9 UJ 0.83 UJ 36 UJ 1.1 UJ
51 UJ 1.1 UJ 1 UJ 43 UJ 1.3 UJ
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SUMMARY OF SUBSURFACE SOIL ANALYTICAL DATA
SMWU 9, AREA B (TANK 214)

RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID
Sampling Date

Semi-Volatile Organics (μg/kg)
1-Methylnaphthalene
2-Methylnaphthalene
Acenaphthene
1,1'-Biphenyl
Dimethoate
1,2,4,5-Tetrachlorobenzene
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,3,5-Trinitrobenzene
1,3-Dichlorobenzene
1,3-Dinitrobenzene
1,4-Dichlorobenzene
1,4-Dioxane
Safrole, Total
Thionazin
1,4-Naphthoquinone
1-Naphthylamine
2,3,4,6-Tetrachlorophenol
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dichlorophenol
2,6-Dinitrotoluene
2-Acetylaminofluorene
2-Chlorophenol
2-Chloronaphthalene
2-Methylphenol
2-Naphthylamine
2-Nitroaniline
2-Nitrophenol
2-Picoline
2-Toluidine
3 & 4 Methylphenol
3,3'-Dichlorobenzidine
3,3'-Dimethylbenzidine
3-Methylcholanthrene
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Aminobiphenyl
4-Bromophenyl phenyl ether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl phenyl ether
4-Nitroaniline
4-Nitrophenol
4-Nitroquinoline-1-oxide
7,12-Dimethylbenz(a)anthracene
Acetophenone
alpha,alpha-Dimethyl phenethylamine
Aniline
Aramite, Total

9SB10-02 9SB11-02 9SB12-02 9SB13-02 9SB13-06 
3/13/2007 3/13/2007 3/13/2007 3/14/2007 3/14/2007

110 13 U 61 U 87 1.2 U
130 11 U 54 U 120 1.1 U

12 U 12 U 55 U 12 U 1.1 U
350 U 34 U 320 U 35 U 32 U
540 U 53 U 500 U 54 U 50 U
380 U 37 U 340 U 37 U 35 U
250 U 25 U 230 U 25 U 24 U
280 U 27 U 250 U 28 U 26 U
990 U 97 U 910 U 99 UJ 92 UJ
310 U 31 U 290 U 31 U 29 U
600 U 59 U 550 U 60 U 56 U
270 U 26 U 240 U 27 U 25 U
800 U 78 U 730 U 80 U 74 U
640 U 62 U 590 U 64 U 59 U
510 U 49 U 470 U 51 U 47 U
470 U 46 U 430 U 47 U 44 U
990 U 97 U 910 U 99 U 92 U
540 U 53 U 500 U 54 U 50 U
390 U 38 U 350 U 39 U 36 U
240 U 24 U 220 U 24 U 22 U
280 U 27 U 250 U 28 U 26 U
420 U 41 U 390 U 42 U 39 U

2100 U 200 U 1900 U 210 U 190 U
230 U 22 U 210 U 23 U 21 U
640 U 62 U 590 U 64 U 59 U
400 U 39 U 370 U 40 U 37 U
460 U 45 U 420 U 46 U 43 U
330 U 32 U 300 U 33 U 30 U
290 U 28 U 270 U 29 U 27 U
360 U 35 U 330 U 36 U 34 U
990 U 97 U 910 U 99 U 92 U
280 U 27 U 250 U 28 U 26 U
240 U 24 U 220 U 24 U 22 U
990 U 97 U 910 U 99 U 92 U
680 U 66 U 620 U 68 U 63 U
350 U 34 U 320 U 35 U 32 U
360 U 35 U 330 U 36 U 34 U

5100 U 490 U 4700 U 510 U 470 U
310 U 31 U 290 U 31 U 29 U
400 U 39 U 370 U 40 U 37 U

2400 U 240 UJ 2200 U 240 U 220 U
650 U 64 U 600 U 65 U 60 U
380 U 37 U 340 U 37 U 35 U
410 U 40 U 380 U 41 U 38 U
310 U 31 U 290 U 31 U 29 U
230 U 22 U 210 U 23 U 21 U
210 U 20 U 190 U 21 U 19 U

2500 U 250 UJ 2300 UJ 250 U 240 U
2000 R 200 R 1800 R 200 R 190 R

380 U 37 U 340 U 37 U 35 U
270 U 26 U 240 U 27 U 25 U

5900 UJ 580 U 5400 UJ 590 U 550 U
250 U 25 U 230 U 25 U 24 U
730 UJ 71 U 660 UJ 72 U 67 U
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SUMMARY OF SUBSURFACE SOIL ANALYTICAL DATA
SMWU 9, AREA B (TANK 214)

RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID
Sampling Date

Semi-Volatile Organics (μg/kg)
Benzyl alcohol
Bis(2-chloroethoxy)methane
Bis(2-chloroethyl)ether
Bis(2-ethylhexyl) phthalate
Diallate
Dibenzofuran
Di-n-butyl phthalate
Diethyl phthalate
p-Dimethylamino azobenzene
Dimethyl phthalate
Dinoseb
Di-n-octyl phthalate
Ethyl methanesulfonate
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Hexachlorophene
Hexachloropropene
Isophorone
Isosafrole
Methapyrilene
Methyl methanesulfonate
Nitrobenzene
N-Nitrosodi-n-butylamine
N-Nitrosodiethylamine
N-Nitrosodimethylamine
N-Nitrosodiphenylamine
N-Nitrosodi-n-propylamine
N-Nitrosomethylethylamine
N-Nitrosomorpholine
N-Nitrosopiperidine
N-Nitrosopyrrolidine
N-Nitro-o-toluidine
Pentachlorobenzene
Pentachloronitrobenzene
Pentachlorophenol
Phenacetin
Phenol
p-Phenylene diamine
Pronamide
o,o',o''-Triethylphosphorothioate
Disulfoton
Parathion
Methyl parathion
Phorate
Famphur
Butyl benzyl phthalate
bis(chloroisopropyl) ether
Sulfotepp
Pyridine

9SB10-02 9SB11-02 9SB12-02 9SB13-02 9SB13-06 
3/13/2007 3/13/2007 3/13/2007 3/14/2007 3/14/2007

460 U 45 U 420 U 46 U 43 U
290 U 28 U 270 U 29 U 27 U
340 U 33 U 310 U 34 U 31 U
460 U 45 U 420 U 46 U 43 U
680 U 66 U 620 U 68 U 63 U
230 U 22 U 210 U 23 U 21 U
340 U 33 U 310 U 34 U 31 U
270 U 26 U 240 U 27 U 25 U
460 U 45 U 420 U 46 U 43 U
230 U 22 U 210 U 23 U 21 U

1000 U 98 U 920 U 100 U 93 U
380 U 37 U 340 U 37 U 35 U
800 U 78 U 730 U 80 U 74 U
310 U 31 U 290 U 31 U 29 U
240 U 24 U 220 U 24 U 22 U

1000 U 98 U 920 U 100 U 93 U
240 U 24 U 220 U 24 U 22 U

150000 U 15000 R 140000 UJ 15000 U 14000 U
540 U 53 U 500 U 54 U 50 U
270 U 26 U 240 U 27 U 25 U
770 U 75 U 710 U 77 U 72 U
510 U 49 U 470 U 51 U 47 U
670 R 65 U 610 U 66 U 62 U
420 U 41 U 390 U 42 U 39 U
630 U 61 U 580 U 63 U 58 U
530 U 52 U 490 U 53 U 49 U
710 U 70 U 650 U 71 U 66 U
280 U 27 U 250 U 28 U 26 U
340 U 33 U 310 U 34 U 31 U
630 U 61 U 580 U 63 U 58 U
800 U 78 U 730 U 80 U 74 U
860 U 84 U 790 U 86 U 79 U
540 U 53 U 500 U 54 U 50 U
390 U 38 U 350 U 39 U 36 U
770 U 75 U 710 U 77 U 72 U
680 U 66 U 620 U 68 U 63 U

1000 U 98 U 920 U 100 U 93 U
620 U 60 U 570 U 62 U 57 U
360 U 35 U 330 U 36 U 34 U

21000 U 2000 U 19000 U 2100 U 1900 U
760 U 74 U 700 U 76 U 71 U
870 U 85 U 800 U 87 U 81 U
670 U 65 U 610 U 66 U 62 U
670 U 65 UJ 610 U 66 U 62 U
570 U 55 U 520 U 57 U 53 U
830 U 81 U 760 U 83 U 77 U

1200 UJ 120 UJ 1100 U 120 U 110 U
330 U 32 U 300 U 33 U 30 U
420 U 41 U 390 U 42 U 39 U
670 U 65 U 610 U 66 U 62 U
360 U 35 U 330 U 36 U 34 U
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SUMMARY OF SUBSURFACE SOIL ANALYTICAL DATA
SMWU 9, AREA B (TANK 214)

RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID
Sampling Date

Low Level PAHs (μg/kg)
Acenaphthylene
Anthracene
Benzo[a]anthracene
Benzo[a]pyrene
Benzo[b]fluoranthene
Benzo[g,h,i]perylene
Benzo[k]fluoranthene
Chrysene
Dibenz(a,h)anthracene
Fluoranthene
Fluorene
Indeno[1,2,3-cd]pyrene
Naphthalene
Phenanthrene
Pyrene
Petroleum Hydrocarbons (mg/kg)
Gasoline Range Organics 
Diesel Range Organics
Inorganics (mg/kg)
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Lead
Nickel
Selenium
Silver
Thallium
Tin
Vanadium
Zinc
Mercury

9SB10-02 9SB11-02 9SB12-02 9SB13-02 9SB13-06 
3/13/2007 3/13/2007 3/13/2007 3/14/2007 3/14/2007

12 U 12 U 54 U 12 U 1.1 U
35 J 12 U 55 U 12 U 1.1 U
25 J 12 U 55 U 12 U 1.1 U
25 J 9.8 U 46 U 10 U 0.93 U
13 U 13 U 61 U 13 U 1.2 U
29 J 72 J 160 J 12 U 1.1 U
10 U 10 U 47 U 10 U 0.95 U
49 J 11 U 52 U 16 J 1 U
17 U 17 U 78 U 17 U 1.6 U
17 U 13 U 61 U 13 U 1.2 U
15 U 14 U 66 U 15 J 1.3 U
19 U 19 U 89 U 19 U 1.8 U
87 14 U 66 U 14 U 1.3 U
27 J 15 U 72 U 44 J 1.5 U
57 J 14 U 66 U 20 J 1.3 U

93 0.13 J 0.07 U 580 J 0.16 J
72 110 72 100 2 U

0.52 UJ 0.48 UJ 0.45 UJ 0.5 UJ 0.46 UJ
0.77 U 1.2 J 1.3 J 1 J 0.68 U

27 29 49 44 17
0.15 J 0.13 J 0.18 J 0.12 J 0.045 J
0.34 J 0.97 0.54 J 0.55 J 0.22 U

3.9 6 4.2 2.4 1.6
19 J 26 J 22 J 15 J 5.5 J

100 J 82 J 92 J 38 J 33 J
67 J 33 J 14 J 7.2 J 0.21 UJ
4.9 5.8 4.4 3.4 J 1.5 J

1 U 0.97 U 0.9 U 1 U 0.91 U
0.11 U 0.11 J 0.098 U 0.11 U 0.1 U

3.1 J 7 UJ 4.2 J 2.8 J 1.3 UJ
4.6 U 4.3 U 4 U 4.4 U 4.1 U

150 J 180 J 170 J 150 J 99 J
34 J 38 J 37 J 25 J 9.7 J

0.0042 U 0.0046 U 0.0091 U 0.0047 U 0.0042 U
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SUMMARY OF SUBSURFACE SOIL ANALYTICAL DATA
SMWU 9, AREA B (TANK 214)

RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID
Sampling Date

Volatile Organics (μg/kg)
Acetone
Acetonitrile
Acrolein
Acrylonitrile
Benzene
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
2-Chloro-1,3-butadiene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
3-Chloro-1-propene
cis-1,3-Dichloropropene
1,2-Dibromo-3-Chloropropane
Dibromomethane
Dichlorobromomethane
Dichlorodifluoromethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2-Dichloropropane
Ethylbenzene
Ethylene Dibromide
Ethyl methacrylate
2-Hexanone
Iodomethane
Isobutanol
Methacrylonitrile
Methylene Chloride
Methyl Ethyl Ketone
methyl isobutyl ketone
Methyl methacrylate
Pentachloroethane
Propionitrile
Styrene
1,1,1,2-Tetrachloroethane
Tetrachloroethene
Toluene
trans-1,4-Dichloro-2-butene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
1,1,1-Trichloroethane
Trichloroethene
Trichlorofluoromethane
1,2,3-Trichloropropane
Vinyl acetate
Vinyl chloride
Xylenes, Total
1,2-Dichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane

9SB15-02 9SB15-04 9SB17-04 9SB18-04 9SB19-04
3/14/2007 3/14/2007 3/14/2007 3/14/2007 3/14/2007

9.5 J 11 J 110 UJ 36 J 110 UJ
24 UJ 29 UJ 1000 UJ 27 UJ 1000 UJ
9.3 UJ 12 UJ 400 UJ 11 UJ 400 UJ
13 UJ 16 UJ 570 UJ 15 UJ 570 UJ

0.72 UJ 0.9 UJ 31 UJ 0.83 UJ 31 UJ
1.9 UJ 2.3 UJ 80 UJ 2.1 UJ 80 UJ
1.1 UJ 1.4 UJ 47 UJ 1.3 UJ 47 UJ

0.84 UJ 1 UJ 36 UJ 0.96 UJ 36 UJ
0.75 UJ 0.93 UJ 32 UJ 0.86 UJ 32 UJ
0.58 UJ 0.72 UJ 25 UJ 0.67 UJ 25 UJ

0.7 UJ 0.87 UJ 30 UJ 0.8 UJ 30 UJ
0.93 UJ 1.2 UJ 40 UJ 1.1 UJ 40 UJ

1.3 UJ 1.6 UJ 55 UJ 1.4 UJ 55 UJ
0.74 UJ 0.92 UJ 32 UJ 0.85 UJ 32 UJ
0.59 UJ 0.73 UJ 26 UJ 0.68 UJ 26 UJ

1 UJ 1.3 UJ 44 UJ 1.2 UJ 44 UJ
0.77 UJ 0.95 UJ 33 UJ 0.88 UJ 33 UJ

3.9 UJ 4.8 UJ 170 UJ 4.4 UJ 170 UJ
1.1 UJ 1.4 UJ 47 UJ 1.3 UJ 47 UJ

0.84 UJ 1 UJ 36 UJ 0.96 UJ 36 UJ
2.1 UJ 2.6 UJ 91 UJ 2.4 UJ 91 UJ

0.84 UJ 1 UJ 36 UJ 0.96 UJ 36 UJ
0.93 UJ 1.2 UJ 40 UJ 1.1 UJ 40 UJ

1.1 UJ 1.4 UJ 47 UJ 1.3 UJ 47 UJ
0.73 UJ 0.91 UJ 740 J 1700 J 4600 J

1.2 UJ 1.5 UJ 51 UJ 1.4 UJ 51 UJ
0.65 UJ 0.81 UJ 28 UJ 0.74 UJ 28 UJ

4.5 UJ 5.7 UJ 200 UJ 5.2 UJ 200 UJ
0.84 UJ 1 UJ 36 UJ 0.96 UJ 36 UJ
110 UJ 140 UJ 4700 UJ 130 UJ 4700 UJ

13 UJ 17 UJ 580 UJ 15 UJ 580 UJ
1.3 UJ 1.7 UJ 58 UJ 1.5 UJ 58 UJ
3.4 UJ 4.2 UJ 150 UJ 3.9 UJ 150 UJ
4.9 UJ 6.1 UJ 210 UJ 5.6 UJ 210 UJ
1.4 UJ 1.7 UJ 61 UJ 1.6 UJ 61 UJ
3.9 UJ 4.8 UJ 170 UJ 4.4 UJ 170 UJ
19 UJ 24 UJ 840 UJ 22 UJ 840 UJ

0.72 UJ 0.89 UJ 31 UJ 0.82 UJ 31 UJ
1.2 UJ 1.5 UJ 51 UJ 1.4 UJ 51 UJ

0.84 UJ 1 UJ 36 UJ 0.96 UJ 64 J
0.84 UJ 1 UJ 120 UJ 0.96 UJ 98 UJ

3.4 UJ 4.2 UJ 150 UJ 3.9 UJ 150 UJ
0.93 UJ 1.2 UJ 40 UJ 1.1 UJ 40 UJ
0.93 UJ 1.2 UJ 40 UJ 1.1 UJ 40 UJ
0.72 UJ 0.89 UJ 31 UJ 0.82 UJ 31 UJ

1 UJ 1.3 UJ 44 UJ 1.2 UJ 44 UJ
1.2 UJ 1.5 UJ 51 UJ 1.4 UJ 51 UJ
2.3 UJ 2.8 UJ 99 UJ 2.6 UJ 98 UJ
1.6 UJ 2 UJ 69 UJ 1.8 UJ 69 UJ

0.77 UJ 0.96 UJ 34 UJ 0.89 UJ 34 UJ
1.7 UJ 2.1 UJ 73 UJ 4300 J 2300 J

1 UJ 1.3 UJ 44 UJ 1.2 UJ 44 UJ
0.84 UJ 1 UJ 36 UJ 0.96 UJ 36 UJ

1 UJ 1.3 UJ 44 UJ 1.2 UJ 44 UJ
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SUMMARY OF SUBSURFACE SOIL ANALYTICAL DATA
SMWU 9, AREA B (TANK 214)

RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID
Sampling Date

Semi-Volatile Organics (μg/kg)
1-Methylnaphthalene
2-Methylnaphthalene
Acenaphthene
1,1'-Biphenyl
Dimethoate
1,2,4,5-Tetrachlorobenzene
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,3,5-Trinitrobenzene
1,3-Dichlorobenzene
1,3-Dinitrobenzene
1,4-Dichlorobenzene
1,4-Dioxane
Safrole, Total
Thionazin
1,4-Naphthoquinone
1-Naphthylamine
2,3,4,6-Tetrachlorophenol
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dichlorophenol
2,6-Dinitrotoluene
2-Acetylaminofluorene
2-Chlorophenol
2-Chloronaphthalene
2-Methylphenol
2-Naphthylamine
2-Nitroaniline
2-Nitrophenol
2-Picoline
2-Toluidine
3 & 4 Methylphenol
3,3'-Dichlorobenzidine
3,3'-Dimethylbenzidine
3-Methylcholanthrene
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Aminobiphenyl
4-Bromophenyl phenyl ether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl phenyl ether
4-Nitroaniline
4-Nitrophenol
4-Nitroquinoline-1-oxide
7,12-Dimethylbenz(a)anthracene
Acetophenone
alpha,alpha-Dimethyl phenethylamine
Aniline
Aramite, Total

9SB15-02 9SB15-04 9SB17-04 9SB18-04 9SB19-04
3/14/2007 3/14/2007 3/14/2007 3/14/2007 3/14/2007

12 U 13 U 1.4 U 3.6 J 1.3 U
11 U 12 U 1.2 U 4.7 J 1.1 U
11 U 12 U 1.2 U 1.2 U 1.2 U
33 U 35 U 36 U 35 U 34 UJ
50 U 54 U 56 U 55 U 53 UJ
35 U 38 U 38 U 38 U 37 UJ
24 U 25 U 26 U 25 U 25 UJ
26 U 28 U 29 U 28 U 27 UJ
92 U 99 UJ 100 U 99 U 97 UJ
29 U 31 U 32 U 32 U 31 UJ
56 U 61 U 62 U 61 U 59 UJ
25 U 27 U 27 U 27 U 26 UJ
74 U 80 U 82 U 80 U 78 UJ
59 U 64 U 66 U 64 U 63 UJ
47 U 51 U 52 U 51 U 50 UJ
44 U 47 U 48 U 47 U 46 UJ
92 U 99 U 100 U 99 U 97 UJ
50 U 54 U 56 U 55 U 53 U
36 U 39 U 40 U 39 U 38 U
22 U 24 U 25 U 24 U 24 U
26 U 28 U 29 U 28 U 27 U
39 U 42 U 43 U 42 U 41 U

190 U 210 U 210 U 210 U 200 U
21 U 23 U 24 U 23 U 22 UJ
59 U 64 U 66 U 64 U 63 U
37 U 40 U 41 U 40 U 39 UJ
43 U 46 U 47 U 46 U 45 UJ
30 U 33 U 34 U 33 U 32 U
27 U 29 U 30 U 29 U 28 UJ
34 U 36 U 37 U 36 U 35 U
92 U 99 U 100 U 99 U 97 UJ
26 U 28 U 29 U 28 U 27 UJ
22 U 24 U 25 U 24 U 24 U
92 U 99 U 100 U 99 U 97 UJ
63 U 68 U 69 U 68 U 66 UJ
33 U 35 U 36 U 35 U 34 U
34 U 36 U 37 U 36 U 35 UJ

470 U 510 U 520 U 510 U 500 UJ
29 U 31 U 32 U 32 U 31 UJ
37 U 40 U 41 U 40 U 39 UJ

220 U 240 U 250 U 240 U 240 U
61 U 65 U 67 U 65 U 64 UJ
35 U 38 U 38 U 38 U 37 UJ
38 U 41 U 42 U 41 U 40 U
29 U 31 U 32 U 32 U 31 UJ
21 U 23 U 24 U 23 U 22 UJ
19 U 21 U 21 U 21 U 20 UJ

240 U 250 U 260 U 250 U 250 U
190 R 200 R 210 R 200 R 200 R

35 U 38 U 38 U 38 U 37 UJ
25 U 27 U 27 U 27 U 26 UJ

550 U 590 U 610 UJ 590 UJ 580 UJ
24 U 25 U 26 U 25 U 25 UJ
67 U 73 U 74 U 73 UJ 71 UJ
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SUMMARY OF SUBSURFACE SOIL ANALYTICAL DATA
SMWU 9, AREA B (TANK 214)

RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID
Sampling Date

Semi-Volatile Organics (μg/kg)
Benzyl alcohol
Bis(2-chloroethoxy)methane
Bis(2-chloroethyl)ether
Bis(2-ethylhexyl) phthalate
Diallate
Dibenzofuran
Di-n-butyl phthalate
Diethyl phthalate
p-Dimethylamino azobenzene
Dimethyl phthalate
Dinoseb
Di-n-octyl phthalate
Ethyl methanesulfonate
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Hexachlorophene
Hexachloropropene
Isophorone
Isosafrole
Methapyrilene
Methyl methanesulfonate
Nitrobenzene
N-Nitrosodi-n-butylamine
N-Nitrosodiethylamine
N-Nitrosodimethylamine
N-Nitrosodiphenylamine
N-Nitrosodi-n-propylamine
N-Nitrosomethylethylamine
N-Nitrosomorpholine
N-Nitrosopiperidine
N-Nitrosopyrrolidine
N-Nitro-o-toluidine
Pentachlorobenzene
Pentachloronitrobenzene
Pentachlorophenol
Phenacetin
Phenol
p-Phenylene diamine
Pronamide
o,o',o''-Triethylphosphorothioate
Disulfoton
Parathion
Methyl parathion
Phorate
Famphur
Butyl benzyl phthalate
bis(chloroisopropyl) ether
Sulfotepp
Pyridine

9SB15-02 9SB15-04 9SB17-04 9SB18-04 9SB19-04
3/14/2007 3/14/2007 3/14/2007 3/14/2007 3/14/2007

43 U 46 U 47 U 46 U 45 U
27 U 29 U 30 U 29 U 28 UJ
31 U 34 U 35 U 34 U 33 UJ
43 U 46 U 47 U 77 U 45 UJ
63 U 68 U 69 U 68 U 66 UJ
21 U 23 U 24 U 23 U 22 UJ
31 U 34 U 35 U 34 U 33 UJ
25 U 27 U 27 U 27 U 26 UJ
43 U 46 U 47 U 46 U 45 UJ
21 U 23 U 24 U 23 U 22 UJ
93 U 100 U 100 U 100 U 98 UJ
35 U 38 U 38 U 38 U 37 UJ
74 U 80 U 82 U 80 U 78 UJ
29 U 31 U 32 U 32 U 31 UJ
22 U 24 U 25 U 24 U 24 UJ
93 U 100 U 100 U 100 U 98 UJ
22 U 24 U 25 U 24 U 24 UJ

14000 U 15000 U 16000 R 15000 UJ 15000 R
50 U 54 U 56 U 55 U 53 UJ
25 U 27 U 27 U 27 U 26 UJ
72 U 77 U 79 U 78 U 76 UJ
47 U 51 U 52 UJ 51 U 50 UJ
62 U 67 U 68 UJ 67 U 65 UJ
39 U 42 U 43 U 42 U 41 UJ
58 U 63 U 65 U 63 U 61 UJ
49 U 53 U 55 U 53 U 52 UJ
66 U 71 U 73 U 72 U 70 UJ
26 U 28 U 29 U 28 U 27 UJ
31 U 34 U 35 U 34 U 33 UJ
58 U 63 U 65 U 63 U 61 UJ
74 U 80 U 82 U 80 U 78 UJ
80 U 86 U 88 U 86 U 84 UJ
50 U 54 U 56 U 55 U 53 UJ
36 U 39 U 40 U 39 U 38 UJ
72 U 77 U 79 U 78 U 76 UJ
63 U 68 U 69 U 68 U 66 UJ
93 U 100 U 100 U 100 U 98 U
57 U 62 U 63 U 62 U 60 UJ
34 U 36 U 37 U 36 U 35 U

1900 U 2100 U 2100 U 2100 U 2000 UJ
71 U 76 U 78 U 76 U 74 UJ
81 U 87 U 89 U 87 U 85 UJ
62 U 67 U 68 U 67 U 65 UJ
62 U 67 U 68 U 67 U 65 UJ
53 U 57 U 58 U 57 U 56 UJ
77 U 84 U 86 U 84 U 82 UJ

110 U 120 U 120 U 120 U 120 UJ
30 U 33 U 34 U 33 U 32 UJ
39 U 42 U 43 U 42 U 41 UJ
62 U 67 U 68 U 67 U 65 UJ
34 U 36 U 37 U 36 U 35 UJ
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SUMMARY OF SUBSURFACE SOIL ANALYTICAL DATA
SMWU 9, AREA B (TANK 214)

RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID
Sampling Date

Low Level PAHs (μg/kg)
Acenaphthylene
Anthracene
Benzo[a]anthracene
Benzo[a]pyrene
Benzo[b]fluoranthene
Benzo[g,h,i]perylene
Benzo[k]fluoranthene
Chrysene
Dibenz(a,h)anthracene
Fluoranthene
Fluorene
Indeno[1,2,3-cd]pyrene
Naphthalene
Phenanthrene
Pyrene
Petroleum Hydrocarbons (mg/kg)
Gasoline Range Organics 
Diesel Range Organics
Inorganics (mg/kg)
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Lead
Nickel
Selenium
Silver
Thallium
Tin
Vanadium
Zinc
Mercury

9SB15-02 9SB15-04 9SB17-04 9SB18-04 9SB19-04
3/14/2007 3/14/2007 3/14/2007 3/14/2007 3/14/2007

11 U 12 U 1.2 U 1.2 U 1.1 U
11 U 12 U 1.2 U 1.2 U 1.2 U
11 U 12 U 1.2 U 1.2 U 1.2 U
9.3 U 10 U 1 U 1 U 0.97 U
12 U 13 U 1.4 U 1.3 U 1.3 U
11 U 12 U 1.2 U 1.2 U 1.5 J
9.6 U 10 U 1.1 U 1 U 0.99 U
10 U 11 U 1.2 U 1.1 U 2.4 J
16 U 17 U 1.7 U 1.7 U 1.6 U
12 U 13 U 1.4 U 1.3 U 1.3 U
14 U 15 U 1.5 U 1.5 U 1.4 U
18 U 19 U 2 U 1.9 U 1.9 U
14 U 15 U 1.5 U 1.5 U 1.4 U
15 U 16 U 1.6 U 3.1 J 2.6 J
14 U 15 U 1.5 U 1.5 U 3.7 J

0.093 UJ 0.067 J 470 2000 320
10 U 43 6.6 U 9.8 U 83

0.49 UJ 0.5 UJ 0.51 U 0.49 UJ 0.51 U
0.76 J 0.75 U 0.76 U 0.84 J 1.5 J
110 64 55 71 63
0.18 J 0.12 J 0.11 J 0.15 J 0.23 J
0.57 J 0.34 J 0.3 J 0.99 0.99

5.5 2.7 2.9 4.1 5.1
12 J 13 J 19 24 J 30

120 J 62 J 54 J 99 J 150
20 J 1.7 J 2.3 5.8 J 5.4
4.1 J 3.6 J 3.4 J 4.1 J 5.4

0.99 U 1 U 1 U 0.98 U 1 U
0.11 U 0.11 U 0.15 J 0.15 J 0.11 U

4.7 J 2.5 J 2.8 J 7.1 UJ 7.4 UJ
4.4 U 4.5 U 4.6 U 4.3 U 4.6 U

220 J 110 J 140 270 J 250
34 J 36 J 26 J 34 J 110 J

0.02 J 0.0048 U 0.15 0.0045 U 0.0043 U
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SUMMARY OF SUBSURFACE SOIL ANALYTICAL DATA
SMWU 9, AREA B (TANK 214)

RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID
Sampling Date

Volatile Organics (μg/kg)
Acetone
Acetonitrile
Acrolein
Acrylonitrile
Benzene
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
2-Chloro-1,3-butadiene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
3-Chloro-1-propene
cis-1,3-Dichloropropene
1,2-Dibromo-3-Chloropropane
Dibromomethane
Dichlorobromomethane
Dichlorodifluoromethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2-Dichloropropane
Ethylbenzene
Ethylene Dibromide
Ethyl methacrylate
2-Hexanone
Iodomethane
Isobutanol
Methacrylonitrile
Methylene Chloride
Methyl Ethyl Ketone
methyl isobutyl ketone
Methyl methacrylate
Pentachloroethane
Propionitrile
Styrene
1,1,1,2-Tetrachloroethane
Tetrachloroethene
Toluene
trans-1,4-Dichloro-2-butene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
1,1,1-Trichloroethane
Trichloroethene
Trichlorofluoromethane
1,2,3-Trichloropropane
Vinyl acetate
Vinyl chloride
Xylenes, Total
1,2-Dichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane

9SB20-04 9SB21-04 9SB21-04D 9SB21-06 9SB22-03
3/15/2007 3/15/2007 3/15/2007 3/15/2007 3/15/2007

5.8 J 120 UJ 15 J 11 J 2.9 UJ
32 UJ 1100 UJ 28 UJ 27 UJ 27 UJ
13 UJ 420 UJ 11 UJ 11 UJ 11 UJ
18 UJ 600 UJ 16 UJ 15 UJ 15 UJ

1 UJ 33 UJ 0.86 UJ 0.84 UJ 0.83 UJ
2.5 UJ 84 UJ 2.2 UJ 2.2 UJ 2.1 UJ
1.5 UJ 50 UJ 1.3 UJ 1.3 UJ 1.3 UJ
1.2 J 38 UJ 22 J 0.98 UJ 0.96 UJ

1 UJ 34 UJ 0.9 UJ 0.87 UJ 0.86 UJ
0.8 UJ 26 UJ 0.69 UJ 0.68 UJ 0.66 UJ

0.96 UJ 32 UJ 0.83 UJ 0.81 UJ 0.8 UJ
1.3 UJ 42 UJ 1.1 UJ 1.1 UJ 1.1 UJ
1.7 UJ 58 UJ 1.5 UJ 1.5 UJ 1.4 UJ

1 UJ 34 UJ 0.88 UJ 0.86 UJ 0.85 UJ
0.81 UJ 27 UJ 0.7 UJ 0.69 UJ 0.67 UJ

1.4 UJ 46 UJ 1.2 UJ 1.2 UJ 1.2 UJ
1.1 UJ 35 UJ 0.92 UJ 0.89 UJ 0.88 UJ
5.3 UJ 180 UJ 4.6 UJ 4.5 UJ 4.4 UJ
1.5 UJ 50 UJ 1.3 UJ 1.3 UJ 1.3 UJ
1.2 UJ 38 UJ 1 UJ 0.98 UJ 0.96 UJ
2.9 UJ 96 UJ 2.5 UJ 2.5 UJ 2.4 UJ
1.2 UJ 38 UJ 1 UJ 0.98 UJ 0.96 UJ
1.3 UJ 42 UJ 1.1 UJ 1.1 UJ 1.1 UJ
1.5 UJ 50 UJ 1.3 UJ 1.3 UJ 1.3 UJ

1 UJ 600 J 170 J 2.4 J 0.84 UJ
1.6 UJ 54 UJ 1.4 UJ 1.4 UJ 1.3 UJ

0.89 UJ 30 UJ 0.77 UJ 0.76 UJ 0.74 UJ
6.3 UJ 210 UJ 5.4 UJ 5.3 UJ 5.2 UJ
1.2 UJ 38 UJ 1 UJ 0.98 UJ 0.96 UJ

150 UJ 5000 UJ 130 UJ 130 UJ 130 UJ
19 UJ 610 UJ 16 UJ 16 UJ 15 UJ
1.9 UJ 61 UJ 1.6 UJ 1.6 UJ 1.5 UJ
4.6 UJ 150 UJ 4 UJ 3.9 UJ 3.8 UJ
6.7 UJ 220 UJ 5.8 UJ 5.7 UJ 5.6 UJ
1.9 UJ 64 UJ 1.7 UJ 1.6 UJ 1.6 UJ
5.3 UJ 180 UJ 4.6 UJ 4.5 UJ 4.4 UJ
27 UJ 880 UJ 23 UJ 23 UJ 22 UJ

0.98 UJ 33 UJ 0.85 UJ 0.83 UJ 0.82 UJ
1.6 UJ 54 UJ 1.4 UJ 1.4 UJ 1.3 UJ
1.2 J 78 J 1 UJ 1.1 J 0.96 UJ
1.2 UJ 110 UJ 1 UJ 0.98 UJ 0.96 UJ
4.6 R 150 UJ 4 R 3.9 R 3.8 UJ
1.3 UJ 42 UJ 1.1 UJ 1.1 UJ 1.1 UJ
1.3 UJ 42 UJ 1.1 UJ 1.1 UJ 1.1 UJ

0.98 UJ 33 UJ 0.85 UJ 0.83 UJ 0.82 UJ
1.4 UJ 46 UJ 1.2 UJ 1.2 UJ 1.2 UJ
1.6 UJ 54 UJ 1.4 UJ 1.4 UJ 1.3 UJ
3.1 UJ 100 UJ 2.7 UJ 2.7 UJ 2.6 UJ
2.2 UJ 73 UJ 1.9 UJ 1.9 UJ 1.8 UJ
1.1 UJ 35 UJ 0.93 UJ 0.9 UJ 0.89 UJ
2.3 UJ 130 J 5 J 2 UJ 1.9 UJ
1.4 UJ 46 UJ 1.2 UJ 1.2 UJ 1.2 UJ
1.2 UJ 38 UJ 1 UJ 0.98 UJ 0.96 UJ
1.4 UJ 46 UJ 1.2 UJ 1.2 UJ 1.2 UJ
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SUMMARY OF SUBSURFACE SOIL ANALYTICAL DATA
SMWU 9, AREA B (TANK 214)

RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID
Sampling Date

Semi-Volatile Organics (μg/kg)
1-Methylnaphthalene
2-Methylnaphthalene
Acenaphthene
1,1'-Biphenyl
Dimethoate
1,2,4,5-Tetrachlorobenzene
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,3,5-Trinitrobenzene
1,3-Dichlorobenzene
1,3-Dinitrobenzene
1,4-Dichlorobenzene
1,4-Dioxane
Safrole, Total
Thionazin
1,4-Naphthoquinone
1-Naphthylamine
2,3,4,6-Tetrachlorophenol
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dichlorophenol
2,6-Dinitrotoluene
2-Acetylaminofluorene
2-Chlorophenol
2-Chloronaphthalene
2-Methylphenol
2-Naphthylamine
2-Nitroaniline
2-Nitrophenol
2-Picoline
2-Toluidine
3 & 4 Methylphenol
3,3'-Dichlorobenzidine
3,3'-Dimethylbenzidine
3-Methylcholanthrene
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Aminobiphenyl
4-Bromophenyl phenyl ether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl phenyl ether
4-Nitroaniline
4-Nitrophenol
4-Nitroquinoline-1-oxide
7,12-Dimethylbenz(a)anthracene
Acetophenone
alpha,alpha-Dimethyl phenethylamine
Aniline
Aramite, Total

9SB20-04 9SB21-04 9SB21-04D 9SB21-06 9SB22-03
3/15/2007 3/15/2007 3/15/2007 3/15/2007 3/15/2007

1.6 U 1.3 U 1.3 U 1.3 U 1.4 U
1.4 U 1.2 U 1.2 U 1.2 U 1.2 U
1.4 U 1.2 U 1.2 U 1.2 U 1.2 U
41 U 36 U 35 U 35 U 36 U
64 U 55 U 54 U 54 U 55 U
44 U 38 U 37 U 37 U 38 U
30 U 26 U 25 U 25 U 26 U
32 U 28 U 28 U 28 U 28 U

120 UJ 100 U 99 U 98 UJ 100 U
37 U 32 U 31 U 31 U 32 U
71 U 61 U 60 U 60 U 61 U
31 U 27 U 27 U 26 U 27 U
93 U 81 U 80 U 79 U 81 U
75 U 65 U 64 U 63 U 65 U
59 U 52 U 51 U 50 U 52 U
55 U 48 U 47 U 47 U 48 U

120 U 100 U 99 U 98 U 100 U
64 U 55 U 54 U 54 U 55 U
45 U 39 U 39 U 38 U 39 U
28 U 25 U 24 U 24 U 25 U
32 U 28 U 28 U 28 U 28 U
49 U 43 U 42 U 42 U 43 U

240 U 210 U 210 U 200 R 210 U
27 U 23 U 23 U 23 U 23 U
75 U 65 U 64 U 63 U 65 U
47 U 40 U 40 U 40 U 40 U
54 U 47 U 46 U 45 U 47 U
38 U 33 U 33 U 32 U 33 U
34 U 29 U 29 U 29 U 29 U
42 U 37 U 36 U 36 U 37 U

120 U 100 U 99 U 98 U 100 U
32 U 28 U 28 U 28 U 28 U
28 U 25 U 24 U 24 U 25 U

120 U 100 U 99 U 98 U 100 U
79 U 69 U 68 U 67 U 69 U
41 U 36 U 35 U 35 U 36 U
42 U 37 U 36 U 36 U 37 U

590 U 520 U 510 U 500 U 520 U
37 U 32 U 31 U 31 U 32 U
47 U 40 U 40 U 40 U 40 U

280 U 250 U 240 U 240 U 250 U
76 U 66 U 65 U 65 U 66 U
44 U 38 U 37 U 37 U 38 U
48 U 42 U 41 U 41 U 42 U
37 U 32 U 31 U 31 U 32 U
27 U 23 U 23 U 23 U 23 U
24 U 21 U 21 U 20 U 21 U

300 U 260 U 250 U 250 U 260 U
230 R 200 R 200 R 200 U 200 R

44 U 38 U 37 U 37 U 38 U
31 U 27 U 27 U 26 U 27 U

690 U 600 UJ 590 UJ 590 U 600 UJ
30 U 26 U 25 U 25 U 26 U
85 U 74 U 72 UJ 72 U 74 U
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SUMMARY OF SUBSURFACE SOIL ANALYTICAL DATA
SMWU 9, AREA B (TANK 214)

RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID
Sampling Date

Semi-Volatile Organics (μg/kg)
Benzyl alcohol
Bis(2-chloroethoxy)methane
Bis(2-chloroethyl)ether
Bis(2-ethylhexyl) phthalate
Diallate
Dibenzofuran
Di-n-butyl phthalate
Diethyl phthalate
p-Dimethylamino azobenzene
Dimethyl phthalate
Dinoseb
Di-n-octyl phthalate
Ethyl methanesulfonate
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Hexachlorophene
Hexachloropropene
Isophorone
Isosafrole
Methapyrilene
Methyl methanesulfonate
Nitrobenzene
N-Nitrosodi-n-butylamine
N-Nitrosodiethylamine
N-Nitrosodimethylamine
N-Nitrosodiphenylamine
N-Nitrosodi-n-propylamine
N-Nitrosomethylethylamine
N-Nitrosomorpholine
N-Nitrosopiperidine
N-Nitrosopyrrolidine
N-Nitro-o-toluidine
Pentachlorobenzene
Pentachloronitrobenzene
Pentachlorophenol
Phenacetin
Phenol
p-Phenylene diamine
Pronamide
o,o',o''-Triethylphosphorothioate
Disulfoton
Parathion
Methyl parathion
Phorate
Famphur
Butyl benzyl phthalate
bis(chloroisopropyl) ether
Sulfotepp
Pyridine

9SB20-04 9SB21-04 9SB21-04D 9SB21-06 9SB22-03
3/15/2007 3/15/2007 3/15/2007 3/15/2007 3/15/2007

54 U 47 U 46 U 45 U 47 U
34 U 29 U 29 U 29 U 29 U
40 U 34 U 34 U 34 U 34 U
54 U 47 U 46 U 45 U 47 U
79 U 69 U 68 U 67 U 69 U
27 U 23 U 23 U 23 U 23 U
40 U 34 U 34 U 34 U 34 U
31 U 27 U 27 U 26 U 27 U
54 U 47 U 46 U 45 U 47 U
27 U 23 U 23 U 23 U 23 U

120 U 100 U 100 U 99 U 100 U
44 U 38 U 37 U 37 U 38 U
93 U 81 U 80 U 79 U 81 U
37 U 32 U 31 U 31 U 32 U
28 U 25 U 24 U 24 U 25 U

120 U 100 U 100 U 99 U 100 U
28 U 25 U 24 U 24 U 25 U

18000 U 15000 R 15000 UJ 15000 U 15000 R
64 U 55 U 54 U 54 U 55 U
31 U 27 U 27 U 26 U 27 U
90 U 79 U 77 U 77 U 79 U
59 U 52 UJ 51 U 50 U 52 UJ
78 U 67 UJ 66 U 66 U 67 UJ
49 U 43 U 42 U 42 U 43 U
73 U 64 U 63 U 62 U 64 U
62 U 54 U 53 U 53 U 54 U
83 U 72 U 71 U 71 U 72 U
32 U 28 U 28 U 28 U 28 U
40 U 34 U 34 U 34 U 34 U
73 U 64 U 63 U 62 U 64 U
93 U 81 U 80 U 79 U 81 U

100 U 87 U 86 U 85 U 87 U
64 U 55 U 54 U 54 U 55 U
45 U 39 U 39 U 38 U 39 U
90 U 79 U 77 U 77 U 79 U
79 U 69 U 68 U 67 U 69 U

120 U 100 U 100 U 99 U 100 U
72 U 63 U 62 U 61 U 63 U
42 U 37 U 36 U 36 U 37 U

2400 U 2100 U 2100 U 2000 U 2100 U
89 U 77 U 76 U 75 U 77 U

100 U 88 U 87 U 86 U 88 U
78 U 67 U 66 U 66 U 67 U
78 U 67 U 66 U 66 U 67 U
66 U 58 U 57 U 56 U 58 U
97 U 85 U 83 U 83 U 85 U

140 U 120 U 120 U 120 U 120 U
38 U 33 U 33 U 32 U 33 U
49 U 43 U 42 U 42 U 43 U
78 U 67 U 66 U 66 U 67 U
42 U 37 U 36 U 36 U 37 U
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SUMMARY OF SUBSURFACE SOIL ANALYTICAL DATA
SMWU 9, AREA B (TANK 214)

RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID
Sampling Date

Low Level PAHs (μg/kg)
Acenaphthylene
Anthracene
Benzo[a]anthracene
Benzo[a]pyrene
Benzo[b]fluoranthene
Benzo[g,h,i]perylene
Benzo[k]fluoranthene
Chrysene
Dibenz(a,h)anthracene
Fluoranthene
Fluorene
Indeno[1,2,3-cd]pyrene
Naphthalene
Phenanthrene
Pyrene
Petroleum Hydrocarbons (mg/kg)
Gasoline Range Organics 
Diesel Range Organics
Inorganics (mg/kg)
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Lead
Nickel
Selenium
Silver
Thallium
Tin
Vanadium
Zinc
Mercury

9SB20-04 9SB21-04 9SB21-04D 9SB21-06 9SB22-03
3/15/2007 3/15/2007 3/15/2007 3/15/2007 3/15/2007

1.4 U 1.2 U 1.2 U 1.2 U 1.2 U
1.4 U 1.2 U 1.2 U 1.2 U 1.2 U
1.4 U 1.2 U 1.2 U 1.2 U 1.2 U
1.2 U 1 U 1 U 0.99 U 1 U
1.6 U 1.3 U 1.3 U 1.3 U 1.4 U
1.4 U 1.2 U 1.2 U 1.2 U 1.2 U
1.2 U 1 U 1 U 1 U 1 U
1.3 U 1.1 U 1.1 U 1.1 U 1.1 U

2 U 1.7 U 1.7 U 1.7 U 1.7 U
1.6 U 1.3 U 1.3 U 1.3 U 1.4 U
1.7 U 1.5 U 1.4 U 1.4 U 1.5 U
2.3 U 2 U 1.9 U 1.9 U 2 U
1.7 U 1.5 U 1.4 U 1.4 U 1.5 U
1.8 U 1.6 U 1.6 U 1.6 U 1.6 U
1.7 U 1.5 U 1.4 U 1.4 U 1.5 U

100 J 42 J 520 J 0.079 U 200 J
6.6 U 5.7 U 2.1 U 2 U 2.1 U

0.6 UJ 0.49 U 0.49 UJ 0.63 J 0.51 U
1.2 J 0.73 U 0.74 U 0.8 J 0.76 U
65 72 67 33 21

0.24 J 0.22 J 0.22 J 0.22 J 0.21 J
1 0.73 J 0.92 0.89 0.71 J

5.2 3.8 3.4 5.8 6.4
30 J 24 18 J 13 J 11

120 J 150 150 J 150 J 65 J
2.1 J 2.5 U 1.7 UJ 1.1 UJ 1.2 U

6 3.5 J 3.2 J 3.5 J 3.7 J
1.2 U 0.99 U 0.99 U 0.97 U 1 U

0.17 J 0.11 U 0.11 U 0.11 U 0.11 U
4.5 J 7.1 UJ 7.1 UJ 7 UJ 7.4 UJ
5.3 U 4.4 U 4.4 U 4.3 U 4.6 U

180 J 160 150 J 170 J 130
34 J 53 J 48 J 46 J 30 J

0.0078 J 0.0047 U 0.0045 U 0.0042 U 0.0044 UJ
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SUMMARY OF SUBSURFACE SOIL ANALYTICAL DATA
SMWU 9, AREA B (TANK 214)

RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID
Sampling Date

Volatile Organics (μg/kg)
Acetone
Acetonitrile
Acrolein
Acrylonitrile
Benzene
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
2-Chloro-1,3-butadiene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
3-Chloro-1-propene
cis-1,3-Dichloropropene
1,2-Dibromo-3-Chloropropane
Dibromomethane
Dichlorobromomethane
Dichlorodifluoromethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2-Dichloropropane
Ethylbenzene
Ethylene Dibromide
Ethyl methacrylate
2-Hexanone
Iodomethane
Isobutanol
Methacrylonitrile
Methylene Chloride
Methyl Ethyl Ketone
methyl isobutyl ketone
Methyl methacrylate
Pentachloroethane
Propionitrile
Styrene
1,1,1,2-Tetrachloroethane
Tetrachloroethene
Toluene
trans-1,4-Dichloro-2-butene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
1,1,1-Trichloroethane
Trichloroethene
Trichlorofluoromethane
1,2,3-Trichloropropane
Vinyl acetate
Vinyl chloride
Xylenes, Total
1,2-Dichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane

9SB22-04 9SB23-04 9SB23-06 9SB24-03 9SB24-09
3/15/2007 3/15/2007 3/15/2007 3/16/2007 3/16/2007

16 J 6 J 18 J 130 J 130 UJ
26 UJ 30 UJ 26 UJ 25 UJ 1200 UJ
10 UJ 12 UJ 10 UJ 9.9 UJ 490 UJ
14 UJ 17 UJ 15 UJ 14 UJ 690 UJ

0.78 UJ 0.94 UJ 0.81 UJ 0.77 UJ 38 UJ
2 UJ 2.4 UJ 2.1 UJ 2 UJ 97 UJ

1.2 UJ 1.4 UJ 1.2 UJ 1.2 UJ 57 UJ
0.91 UJ 1.1 UJ 1.5 J 2.8 J 44 UJ
0.81 UJ 0.97 UJ 0.84 UJ 0.8 UJ 39 UJ
0.63 UJ 0.75 UJ 0.65 UJ 0.62 UJ 30 UJ
0.76 UJ 0.9 UJ 0.78 UJ 0.74 UJ 37 UJ

1 UJ 1.2 UJ 1 UJ 0.99 UJ 49 UJ
1.4 UJ 1.6 UJ 1.4 UJ 1.3 UJ 66 UJ
0.8 UJ 0.96 UJ 0.83 UJ 0.79 UJ 39 UJ

0.64 UJ 0.76 UJ 0.66 UJ 0.63 UJ 31 UJ
1.1 UJ 1.3 UJ 1.1 UJ 1.1 UJ 53 UJ

0.83 UJ 0.99 UJ 0.86 UJ 0.82 UJ 40 UJ
4.2 UJ 5 UJ 4.3 UJ 4.1 UJ 200 UJ
1.2 UJ 1.4 UJ 1.2 UJ 1.2 UJ 57 UJ

0.91 UJ 1.1 UJ 0.94 UJ 0.9 UJ 44 UJ
2.3 UJ 2.7 UJ 2.4 UJ 2.2 UJ 110 UJ

0.91 UJ 1.1 UJ 0.94 UJ 0.9 UJ 44 UJ
1 UJ 1.2 UJ 1 UJ 0.99 UJ 49 UJ

1.2 UJ 1.4 UJ 1.2 UJ 1.2 UJ 57 UJ
0.79 UJ 0.95 UJ 0.82 UJ 0.78 UJ 38 UJ

1.3 UJ 1.5 UJ 1.3 UJ 1.3 UJ 62 UJ
0.7 UJ 0.84 UJ 0.73 UJ 0.69 UJ 34 UJ
4.9 UJ 5.9 UJ 5.1 UJ 4.8 UJ 240 UJ

0.91 UJ 1.1 UJ 0.94 UJ 0.9 UJ 44 UJ
120 UJ 140 UJ 120 UJ 120 UJ 5700 UJ

15 UJ 17 UJ 15 UJ 14 UJ 710 UJ
1.5 UJ 1.7 UJ 1.5 UJ 1.4 UJ 71 UJ
3.6 UJ 4.4 UJ 3.8 UJ 13 J 180 UJ
5.3 UJ 6.3 UJ 5.5 UJ 5.2 UJ 260 UJ
1.5 UJ 1.8 UJ 1.6 UJ 1.5 UJ 73 UJ
4.2 UJ 5 UJ 4.3 UJ 4.1 UJ 200 UJ
21 UJ 25 UJ 22 UJ 21 UJ 1000 UJ

0.78 UJ 0.92 UJ 0.8 UJ 0.76 UJ 38 UJ
1.3 UJ 1.5 UJ 1.3 UJ 1.3 UJ 62 UJ

0.91 UJ 1.1 UJ 0.94 UJ 0.9 UJ 44 UJ
0.91 UJ 1.1 UJ 0.94 UJ 0.9 UJ 89 UJ

3.6 UJ 4.4 UJ 3.8 UJ 3.6 UJ 180 UJ
1 UJ 1.2 UJ 1 UJ 0.99 UJ 49 UJ
1 UJ 1.2 UJ 1 UJ 0.99 UJ 49 UJ

0.78 UJ 0.92 UJ 0.8 UJ 0.76 UJ 38 UJ
1.1 UJ 1.3 UJ 1.1 UJ 1.1 UJ 53 UJ
1.3 UJ 1.5 UJ 1.3 UJ 1.3 UJ 62 UJ
2.5 UJ 2.9 UJ 2.5 UJ 2.4 UJ 120 UJ
1.7 UJ 2.1 UJ 1.8 UJ 1.7 UJ 84 UJ

0.84 UJ 1 UJ 0.87 UJ 0.82 UJ 41 UJ
1.8 UJ 2.2 UJ 1.9 UJ 1.8 UJ 88 UJ
1.1 UJ 1.3 UJ 1.1 UJ 1.1 UJ 53 UJ

0.91 UJ 1.1 UJ 0.94 UJ 0.9 UJ 44 UJ
1.1 UJ 1.3 UJ 1.1 UJ 1.1 UJ 53 UJ
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SUMMARY OF SUBSURFACE SOIL ANALYTICAL DATA
SMWU 9, AREA B (TANK 214)

RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID
Sampling Date

Semi-Volatile Organics (μg/kg)
1-Methylnaphthalene
2-Methylnaphthalene
Acenaphthene
1,1'-Biphenyl
Dimethoate
1,2,4,5-Tetrachlorobenzene
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,3,5-Trinitrobenzene
1,3-Dichlorobenzene
1,3-Dinitrobenzene
1,4-Dichlorobenzene
1,4-Dioxane
Safrole, Total
Thionazin
1,4-Naphthoquinone
1-Naphthylamine
2,3,4,6-Tetrachlorophenol
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dichlorophenol
2,6-Dinitrotoluene
2-Acetylaminofluorene
2-Chlorophenol
2-Chloronaphthalene
2-Methylphenol
2-Naphthylamine
2-Nitroaniline
2-Nitrophenol
2-Picoline
2-Toluidine
3 & 4 Methylphenol
3,3'-Dichlorobenzidine
3,3'-Dimethylbenzidine
3-Methylcholanthrene
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Aminobiphenyl
4-Bromophenyl phenyl ether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl phenyl ether
4-Nitroaniline
4-Nitrophenol
4-Nitroquinoline-1-oxide
7,12-Dimethylbenz(a)anthracene
Acetophenone
alpha,alpha-Dimethyl phenethylamine
Aniline
Aramite, Total

9SB22-04 9SB23-04 9SB23-06 9SB24-03 9SB24-09
3/15/2007 3/15/2007 3/15/2007 3/16/2007 3/16/2007

1.3 U 1.2 U 1.3 U 12 U 15 U
1.1 U 1 U 1.1 U 11 U 13 U
1.1 U 1.1 U 1.1 U 11 U 13 U
34 U 31 UJ 33 UJ 32 U 39 UJ
52 U 49 UJ 51 UJ 50 U 60 UJ
36 U 33 UJ 35 UJ 34 U 42 UJ
24 U 23 UJ 24 UJ 23 U 28 UJ
27 U 25 UJ 26 UJ 25 U 31 UJ
95 U 89 UJ 94 UJ 91 U 110 UJ
30 U 28 UJ 30 UJ 29 U 35 UJ
58 U 54 UJ 57 UJ 55 U 67 UJ
26 U 24 UJ 25 UJ 24 U 30 UJ
77 U 71 UJ 75 UJ 73 U 89 UJ
62 U 57 UJ 60 UJ 59 U 71 UJ
49 U 45 UJ 48 UJ 46 U 56 UJ
45 U 42 UJ 44 UJ 43 U 52 UJ
95 U 89 UJ 94 UJ 91 U 110 UJ
52 U 49 U 51 U 50 U 60 U
37 U 35 U 37 U 35 U 43 U
23 U 22 U 23 U 22 U 27 U
27 U 25 U 26 U 25 U 31 U
41 U 38 U 40 U 39 U 47 U

200 U 180 U 190 U 190 U 230 UJ
22 U 21 UJ 22 UJ 21 U 26 UJ
62 U 57 U 60 U 59 U 71 U
38 U 36 UJ 38 UJ 36 U 44 U
44 U 41 UJ 43 UJ 42 U 51 UJ
31 U 29 U 31 U 30 U 36 U
28 U 26 UJ 27 UJ 27 U 32 UJ
35 U 32 U 34 U 33 U 40 U
95 U 89 UJ 94 UJ 91 U 110 UJ
27 U 25 UJ 26 UJ 25 U 31 UJ
23 U 22 U 23 U 22 U 27 U
95 U 89 UJ 94 UJ 91 UJ 110 UJ
65 U 60 UJ 64 UJ 62 U 75 UJ
34 U 31 U 33 U 32 U 39 U
35 U 32 UJ 34 UJ 33 U 40 UJ

490 U 450 UJ 480 UJ 460 U 560 UJ
30 U 28 UJ 30 UJ 29 U 35 UJ
38 U 36 UJ 38 UJ 36 U 44 UJ

230 U 220 U 230 U 220 U 270 U
63 U 58 UJ 62 UJ 60 U 73 UJ
36 U 33 UJ 35 UJ 34 U 42 UJ
40 U 37 U 39 U 38 U 46 U
30 U 28 UJ 30 UJ 29 U 35 UJ
22 U 21 UJ 22 UJ 21 U 26 UJ
20 U 18 UJ 19 UJ 19 U 23 UJ

240 U 230 U 240 U 230 U 280 U
190 R 180 R 190 R 180 R 220 R

36 U 33 UJ 35 UJ 34 U 42 UJ
26 U 24 UJ 25 UJ 24 U 30 UJ

570 UJ 530 UJ 560 UJ 540 U 660 UJ
24 U 23 UJ 24 UJ 23 U 28 UJ
70 U 65 UJ 68 UJ 66 U 81 UJ
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SUMMARY OF SUBSURFACE SOIL ANALYTICAL DATA
SMWU 9, AREA B (TANK 214)

RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID
Sampling Date

Semi-Volatile Organics (μg/kg)
Benzyl alcohol
Bis(2-chloroethoxy)methane
Bis(2-chloroethyl)ether
Bis(2-ethylhexyl) phthalate
Diallate
Dibenzofuran
Di-n-butyl phthalate
Diethyl phthalate
p-Dimethylamino azobenzene
Dimethyl phthalate
Dinoseb
Di-n-octyl phthalate
Ethyl methanesulfonate
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Hexachlorophene
Hexachloropropene
Isophorone
Isosafrole
Methapyrilene
Methyl methanesulfonate
Nitrobenzene
N-Nitrosodi-n-butylamine
N-Nitrosodiethylamine
N-Nitrosodimethylamine
N-Nitrosodiphenylamine
N-Nitrosodi-n-propylamine
N-Nitrosomethylethylamine
N-Nitrosomorpholine
N-Nitrosopiperidine
N-Nitrosopyrrolidine
N-Nitro-o-toluidine
Pentachlorobenzene
Pentachloronitrobenzene
Pentachlorophenol
Phenacetin
Phenol
p-Phenylene diamine
Pronamide
o,o',o''-Triethylphosphorothioate
Disulfoton
Parathion
Methyl parathion
Phorate
Famphur
Butyl benzyl phthalate
bis(chloroisopropyl) ether
Sulfotepp
Pyridine

9SB22-04 9SB23-04 9SB23-06 9SB24-03 9SB24-09
3/15/2007 3/15/2007 3/15/2007 3/16/2007 3/16/2007

44 U 41 U 43 U 42 U 51 U
28 U 26 UJ 27 UJ 27 U 32 UJ
33 U 30 UJ 32 UJ 31 U 38 UJ
44 U 41 UJ 43 UJ 42 U 51 UJ
65 U 60 UJ 64 UJ 62 U 75 UJ
22 U 21 UJ 22 UJ 21 U 26 UJ
33 U 30 UJ 32 UJ 31 U 38 UJ
26 U 24 UJ 25 UJ 24 U 30 UJ
44 U 41 UJ 43 UJ 42 U 51 UJ
22 U 21 UJ 22 UJ 21 U 26 UJ
96 U 90 UJ 95 UJ 92 U 110 UJ
36 U 33 UJ 35 UJ 34 U 42 UJ
77 U 71 UJ 75 UJ 73 U 89 UJ
30 U 28 UJ 30 UJ 29 U 35 UJ
23 U 22 UJ 23 UJ 22 U 27 UJ
96 U 90 UJ 95 UJ 92 U 110 UJ
23 U 22 UJ 23 UJ 22 U 27 UJ

15000 R 13000 R 14000 R 14000 U 17000 R
52 U 49 UJ 51 UJ 50 UJ 60 UJ
26 U 24 UJ 25 UJ 24 U 30 UJ
74 U 69 UJ 73 UJ 71 U 86 UJ
49 UJ 45 UJ 48 UJ 46 UJ 56 UJ
64 UJ 59 UJ 63 UJ 61 UJ 74 UJ
41 U 38 UJ 40 UJ 39 U 47 UJ
60 U 56 UJ 59 UJ 58 U 70 UJ
51 U 48 UJ 50 UJ 49 U 59 UJ
69 U 64 UJ 67 UJ 65 U 79 UJ
27 U 25 UJ 26 UJ 25 U 31 UJ
33 U 30 UJ 32 UJ 31 U 38 UJ
60 U 56 UJ 59 UJ 58 U 70 UJ
77 U 71 UJ 75 UJ 73 U 89 UJ
83 U 77 UJ 81 UJ 79 U 95 UJ
52 U 49 UJ 51 UJ 50 U 60 UJ
37 U 35 UJ 37 UJ 35 U 43 UJ
74 U 69 UJ 73 UJ 71 U 86 UJ
65 U 60 UJ 64 UJ 62 U 75 UJ
96 U 90 U 95 U 92 U 110 U
59 U 55 UJ 58 UJ 56 U 69 UJ
35 U 32 U 34 U 33 U 40 UJ

2000 U 1800 UJ 1900 UJ 1900 U 2300 UJ
73 U 68 UJ 72 UJ 70 U 85 UJ
84 U 78 UJ 82 UJ 80 U 97 UJ
64 U 59 UJ 63 UJ 61 U 74 UJ
64 U 59 UJ 63 UJ 61 U 74 UJ
55 U 51 UJ 54 UJ 52 U 63 UJ
80 U 74 UJ 79 UJ 76 U 93 UJ

110 U 110 UJ 110 UJ 110 U 130 UJ
31 U 29 UJ 31 UJ 30 U 36 UJ
41 U 38 UJ 40 UJ 39 U 47 UJ
64 U 59 UJ 63 UJ 61 U 74 UJ
35 U 32 UJ 34 UJ 33 U 40 UJ
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SUMMARY OF SUBSURFACE SOIL ANALYTICAL DATA
SMWU 9, AREA B (TANK 214)

RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID
Sampling Date

Low Level PAHs (μg/kg)
Acenaphthylene
Anthracene
Benzo[a]anthracene
Benzo[a]pyrene
Benzo[b]fluoranthene
Benzo[g,h,i]perylene
Benzo[k]fluoranthene
Chrysene
Dibenz(a,h)anthracene
Fluoranthene
Fluorene
Indeno[1,2,3-cd]pyrene
Naphthalene
Phenanthrene
Pyrene
Petroleum Hydrocarbons (mg/kg)
Gasoline Range Organics 
Diesel Range Organics
Inorganics (mg/kg)
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Lead
Nickel
Selenium
Silver
Thallium
Tin
Vanadium
Zinc
Mercury

9SB22-04 9SB23-04 9SB23-06 9SB24-03 9SB24-09
3/15/2007 3/15/2007 3/15/2007 3/16/2007 3/16/2007

1.1 U 1.1 U 1.1 U 11 U 13 U
1.1 U 1.1 U 1.1 U 11 U 13 U
1.1 U 1.1 U 1.1 U 11 U 13 U

0.95 U 0.9 U 0.95 U 9.2 U 11 U
1.3 U 1.2 U 1.3 U 12 U 15 U
1.1 U 1.1 U 1.1 U 11 U 13 U

0.98 U 0.92 U 0.97 U 9.4 U 11 U
1.1 U 1 U 1.1 U 10 U 13 U
1.6 U 1.5 U 1.6 U 16 U 19 U
1.3 U 1.2 U 1.3 U 12 U 15 U
1.4 U 1.3 U 1.4 U 13 U 16 U
1.8 U 1.7 U 1.8 U 18 U 22 U
1.4 U 1.3 U 1.4 U 13 U 16 U
1.5 U 1.4 U 1.5 U 14 U 17 U
1.4 U 1.3 U 1.5 J 13 U 16 U

0.078 UJ 0.086 UJ 1.6 J 0.1 U 410 J
2 U 1.8 U 4.6 U 24.3 10

0.49 U 0.47 U 0.49 U 0.46 UJ 0.55 UJ
0.73 U 1 J 0.73 U 0.7 J 0.82 U

22 46 20 55 99
0.12 J 0.12 J 0.062 J 0.16 J 0.33 J
0.26 J 0.71 J 0.24 U 0.51 J 0.83 J

4.2 5.7 2.1 3.8 6.4
8.6 16 9.9 27 J 48 J
8.2 J 95 J 58 J 110 J 130 J

0.23 U 11 5.4 24 9.3
2.9 J 4.9 2.4 J 6.1 12

0.98 U 0.93 U 0.98 U 0.92 U 1.1 U
0.11 U 0.1 U 0.11 U 0.1 U 0.12 U

2.2 J 3.1 J 1.8 J 6.6 UJ 8 UJ
4.4 U 4.1 U 4.3 U 4.1 U 4.9 U
86 130 98 180 J 160 J
24 J 39 J 21 J 40 J 60 J

0.01 J 0.0093 J 0.0041 UJ 0.0042 UJ 0.0049 UJ
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SUMMARY OF SUBSURFACE SOIL ANALYTICAL DATA
SMWU 9, AREA B (TANK 214)

RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID
Sampling Date

Volatile Organics (μg/kg)
Acetone
Acetonitrile
Acrolein
Acrylonitrile
Benzene
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
2-Chloro-1,3-butadiene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
3-Chloro-1-propene
cis-1,3-Dichloropropene
1,2-Dibromo-3-Chloropropane
Dibromomethane
Dichlorobromomethane
Dichlorodifluoromethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2-Dichloropropane
Ethylbenzene
Ethylene Dibromide
Ethyl methacrylate
2-Hexanone
Iodomethane
Isobutanol
Methacrylonitrile
Methylene Chloride
Methyl Ethyl Ketone
methyl isobutyl ketone
Methyl methacrylate
Pentachloroethane
Propionitrile
Styrene
1,1,1,2-Tetrachloroethane
Tetrachloroethene
Toluene
trans-1,4-Dichloro-2-butene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
1,1,1-Trichloroethane
Trichloroethene
Trichlorofluoromethane
1,2,3-Trichloropropane
Vinyl acetate
Vinyl chloride
Xylenes, Total
1,2-Dichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane

9SB25-09 9SB25-12 9SB26-07 9SB27-06 9SB27-08
3/16/2007 3/16/2007 3/16/2007 3/16/2007 3/16/2007

130 UJ 15 UJ 130 UJ 57 UJ 8.5 UJ
1200 UJ 26 UJ 1200 UJ 530 UJ 27 UJ

480 UJ 10 UJ 490 UJ 210 UJ 11 UJ
690 UJ 15 UJ 700 UJ 300 UJ 15 UJ

38 UJ 0.81 UJ 38 UJ 16 UJ 0.84 UJ
96 UJ 2.1 UJ 98 UJ 42 UJ 2.2 UJ
57 UJ 1.2 UJ 58 UJ 25 UJ 1.3 UJ
44 UJ 0.95 UJ 45 UJ 19 UJ 0.98 UJ
39 UJ 0.84 UJ 40 UJ 17 UJ 0.87 UJ
30 UJ 0.65 UJ 31 UJ 13 UJ 0.68 UJ
36 UJ 0.78 UJ 37 UJ 16 UJ 0.81 UJ
48 UJ 1 UJ 49 UJ 21 UJ 1.1 UJ
65 UJ 1.4 UJ 67 UJ 28 UJ 1.5 UJ
38 UJ 0.83 UJ 39 UJ 17 UJ 0.86 UJ
31 UJ 0.66 UJ 31 UJ 13 UJ 0.68 UJ
52 UJ 1.1 UJ 53 UJ 23 UJ 1.2 UJ
40 UJ 0.86 UJ 41 UJ 17 UJ 0.89 UJ

200 UJ 4.4 UJ 200 UJ 87 UJ 4.5 UJ
57 UJ 1.2 UJ 58 UJ 25 UJ 1.3 UJ
44 UJ 0.95 UJ 45 UJ 19 UJ 0.98 UJ

110 UJ 2.4 UJ 110 UJ 47 UJ 2.4 UJ
44 UJ 0.95 UJ 45 UJ 19 UJ 0.98 UJ
48 UJ 1 UJ 49 UJ 21 UJ 1.1 UJ
57 UJ 1.2 UJ 58 UJ 25 UJ 1.3 UJ
38 UJ 0.82 UJ 39 UJ 38 J 0.85 UJ
61 UJ 1.3 UJ 62 UJ 26 UJ 1.4 UJ
34 UJ 0.73 UJ 34 UJ 15 UJ 0.75 UJ

240 UJ 5.1 UJ 240 UJ 100 UJ 5.3 UJ
44 UJ 0.95 UJ 45 UJ 19 UJ 0.98 UJ

5700 UJ 120 UJ 5800 UJ 2500 UJ 130 UJ
700 UJ 15 UJ 710 UJ 300 UJ 16 UJ

70 UJ 1.5 UJ 71 UJ 30 UJ 1.6 UJ
170 UJ 3.8 UJ 180 UJ 76 UJ 3.9 UJ
250 UJ 5.5 UJ 260 UJ 110 UJ 5.7 UJ

72 UJ 1.6 UJ 74 UJ 31 UJ 1.6 UJ
200 UJ 4.4 UJ 200 UJ 87 UJ 4.5 UJ

1000 UJ 22 UJ 1000 UJ 440 UJ 23 UJ
37 UJ 0.8 UJ 38 UJ 16 UJ 0.83 UJ
61 UJ 1.3 UJ 62 UJ 26 UJ 1.4 UJ
44 UJ 0.95 UJ 45 UJ 19 UJ 0.98 UJ
67 UJ 0.95 UJ 110 UJ 41 UJ 0.98 UJ

170 UJ 3.8 UJ 180 UJ 76 UJ 3.9 UJ
48 UJ 1 UJ 49 UJ 21 UJ 1.1 UJ
48 UJ 1 UJ 49 UJ 21 UJ 1.1 UJ
37 UJ 0.8 UJ 38 UJ 16 UJ 0.83 UJ
52 UJ 1.1 UJ 53 UJ 23 UJ 1.2 UJ
61 UJ 1.3 UJ 62 UJ 26 UJ 1.4 UJ

120 UJ 2.6 UJ 120 UJ 51 UJ 2.6 UJ
83 UJ 1.8 UJ 85 UJ 36 UJ 1.9 UJ
40 UJ 0.87 UJ 41 UJ 17 UJ 0.9 UJ
87 UJ 1.9 UJ 89 UJ 38 UJ 2 UJ
52 UJ 1.1 UJ 53 UJ 23 UJ 1.2 UJ
44 UJ 0.95 UJ 45 UJ 19 UJ 0.98 UJ
52 UJ 1.1 UJ 53 UJ 23 UJ 1.2 UJ
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SUMMARY OF SUBSURFACE SOIL ANALYTICAL DATA
SMWU 9, AREA B (TANK 214)

RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID
Sampling Date

Semi-Volatile Organics (μg/kg)
1-Methylnaphthalene
2-Methylnaphthalene
Acenaphthene
1,1'-Biphenyl
Dimethoate
1,2,4,5-Tetrachlorobenzene
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,3,5-Trinitrobenzene
1,3-Dichlorobenzene
1,3-Dinitrobenzene
1,4-Dichlorobenzene
1,4-Dioxane
Safrole, Total
Thionazin
1,4-Naphthoquinone
1-Naphthylamine
2,3,4,6-Tetrachlorophenol
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dichlorophenol
2,6-Dinitrotoluene
2-Acetylaminofluorene
2-Chlorophenol
2-Chloronaphthalene
2-Methylphenol
2-Naphthylamine
2-Nitroaniline
2-Nitrophenol
2-Picoline
2-Toluidine
3 & 4 Methylphenol
3,3'-Dichlorobenzidine
3,3'-Dimethylbenzidine
3-Methylcholanthrene
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Aminobiphenyl
4-Bromophenyl phenyl ether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl phenyl ether
4-Nitroaniline
4-Nitrophenol
4-Nitroquinoline-1-oxide
7,12-Dimethylbenz(a)anthracene
Acetophenone
alpha,alpha-Dimethyl phenethylamine
Aniline
Aramite, Total

9SB25-09 9SB25-12 9SB26-07 9SB27-06 9SB27-08
3/16/2007 3/16/2007 3/16/2007 3/16/2007 3/16/2007

1.3 U 1.3 U 1.4 U 1.2 U 1.3 U
1.1 U 1.1 U 2.1 J 1.1 U 1.2 U
1.2 U 1.2 U 1.2 U 1.1 U 1.2 U
34 UJ 34 UJ 36 UJ 33 U 34 UJ
53 UJ 53 UJ 56 UJ 51 U 53 UJ
36 UJ 36 UJ 39 UJ 35 U 37 UJ
25 UJ 25 UJ 26 UJ 24 U 25 UJ
27 UJ 27 UJ 29 UJ 26 U 27 UJ
96 UJ 96 UJ 100 UJ 92 U 97 UJ
31 UJ 30 UJ 32 UJ 29 U 31 UJ
59 UJ 58 UJ 62 UJ 56 U 59 UJ
26 UJ 26 UJ 27 UJ 25 U 26 UJ
77 UJ 77 UJ 82 UJ 74 U 78 UJ
62 UJ 62 UJ 66 UJ 59 U 63 UJ
49 UJ 49 UJ 52 UJ 47 U 50 UJ
46 UJ 46 UJ 48 UJ 44 U 46 UJ
96 UJ 96 UJ 100 UJ 92 U 97 UJ
53 UJ 53 U 56 U 51 U 53 UJ
38 UJ 37 U 40 U 36 U 38 UJ
23 UJ 23 U 25 U 22 U 24 UJ
27 UJ 27 U 29 U 26 U 27 UJ
41 UJ 41 U 44 U 39 U 42 UJ

200 UJ 200 U 210 U 190 UJ 200 UJ
22 UJ 22 UJ 24 UJ 21 U 23 UJ
62 UJ 62 U 66 U 59 U 63 UJ
39 UJ 39 UJ 41 U 37 U 39 UJ
45 UJ 44 UJ 47 UJ 43 U 45 UJ
32 UJ 32 U 34 U 30 U 32 UJ
28 UJ 28 UJ 30 UJ 27 U 29 UJ
35 UJ 35 U 37 U 34 U 36 UJ
96 UJ 96 UJ 100 UJ 92 U 97 UJ
27 UJ 27 UJ 29 UJ 26 U 27 UJ
23 UJ 23 U 25 U 22 U 24 UJ
96 UJ 96 UJ 100 UJ 92 U 97 UJ
66 UJ 65 UJ 70 UJ 63 U 67 UJ
34 UJ 34 U 36 U 33 U 34 UJ
35 UJ 35 UJ 37 UJ 34 U 36 UJ

490 UJ 490 UJ 520 UJ 470 U 500 UJ
31 UJ 30 UJ 32 UJ 29 U 31 UJ
39 UJ 39 UJ 41 UJ 37 U 39 UJ

230 UJ 230 U 250 U 220 U 240 UJ
63 UJ 63 UJ 67 UJ 61 U 64 UJ
36 UJ 36 UJ 39 UJ 35 U 37 UJ
40 UJ 40 U 42 U 38 U 40 UJ
31 UJ 30 UJ 32 UJ 29 U 31 UJ
22 UJ 22 UJ 24 UJ 21 U 23 UJ
20 UJ 20 UJ 21 UJ 19 U 20 UJ

250 UJ 250 U 260 U 240 U 250 UJ
190 R 190 R 210 R 190 R 200 R

36 UJ 36 UJ 39 UJ 35 U 37 UJ
26 UJ 26 UJ 27 UJ 25 U 26 UJ

580 UJ 570 UJ 610 UJ 550 UJ 580 UJ
25 UJ 25 UJ 26 UJ 24 U 25 UJ
70 UJ 70 UJ 75 UJ 67 U 71 UJ
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SUMMARY OF SUBSURFACE SOIL ANALYTICAL DATA
SMWU 9, AREA B (TANK 214)

RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID
Sampling Date

Semi-Volatile Organics (μg/kg)
Benzyl alcohol
Bis(2-chloroethoxy)methane
Bis(2-chloroethyl)ether
Bis(2-ethylhexyl) phthalate
Diallate
Dibenzofuran
Di-n-butyl phthalate
Diethyl phthalate
p-Dimethylamino azobenzene
Dimethyl phthalate
Dinoseb
Di-n-octyl phthalate
Ethyl methanesulfonate
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Hexachlorophene
Hexachloropropene
Isophorone
Isosafrole
Methapyrilene
Methyl methanesulfonate
Nitrobenzene
N-Nitrosodi-n-butylamine
N-Nitrosodiethylamine
N-Nitrosodimethylamine
N-Nitrosodiphenylamine
N-Nitrosodi-n-propylamine
N-Nitrosomethylethylamine
N-Nitrosomorpholine
N-Nitrosopiperidine
N-Nitrosopyrrolidine
N-Nitro-o-toluidine
Pentachlorobenzene
Pentachloronitrobenzene
Pentachlorophenol
Phenacetin
Phenol
p-Phenylene diamine
Pronamide
o,o',o''-Triethylphosphorothioate
Disulfoton
Parathion
Methyl parathion
Phorate
Famphur
Butyl benzyl phthalate
bis(chloroisopropyl) ether
Sulfotepp
Pyridine

9SB25-09 9SB25-12 9SB26-07 9SB27-06 9SB27-08
3/16/2007 3/16/2007 3/16/2007 3/16/2007 3/16/2007

45 UJ 44 U 47 U 43 U 45 UJ
28 UJ 28 UJ 30 UJ 27 U 29 UJ
33 UJ 33 UJ 35 UJ 31 U 33 UJ
45 UJ 44 UJ 150 J 43 U 45 UJ
66 UJ 65 UJ 70 UJ 63 U 67 UJ
22 UJ 22 UJ 24 UJ 21 U 23 UJ
33 UJ 33 UJ 35 UJ 31 U 33 UJ
26 UJ 26 UJ 27 UJ 25 U 26 UJ
45 UJ 44 UJ 47 UJ 43 U 45 UJ
22 UJ 22 UJ 24 UJ 21 U 23 UJ
97 UJ 97 UJ 100 UJ 93 U 99 UJ
36 UJ 36 UJ 39 UJ 35 U 37 UJ
77 UJ 77 UJ 82 UJ 74 U 78 UJ
31 UJ 30 UJ 32 UJ 29 U 31 UJ
23 UJ 23 UJ 25 UJ 22 U 24 UJ
97 UJ 97 UJ 100 UJ 93 U 99 UJ
23 UJ 23 UJ 25 UJ 22 U 24 UJ

15000 R 15000 R 16000 R 14000 R 15000 R
53 UJ 53 UJ 56 UJ 51 U 53 UJ
26 UJ 26 UJ 27 UJ 25 U 26 UJ
75 UJ 75 UJ 80 UJ 72 U 76 UJ
49 UJ 49 UJ 52 UJ 47 UJ 50 UJ
65 UJ 64 UJ 68 UJ 62 UJ 65 UJ
41 UJ 41 UJ 44 UJ 39 U 42 UJ
61 UJ 61 UJ 65 UJ 58 U 62 UJ
52 UJ 51 UJ 55 UJ 49 U 52 UJ
69 UJ 69 UJ 73 UJ 66 U 70 UJ
27 UJ 27 UJ 29 UJ 26 U 27 UJ
33 UJ 33 UJ 35 UJ 31 U 33 UJ
61 UJ 61 UJ 65 UJ 58 U 62 UJ
77 UJ 77 UJ 82 UJ 74 U 78 UJ
83 UJ 83 UJ 88 UJ 80 U 84 UJ
53 UJ 53 UJ 56 UJ 51 U 53 UJ
38 UJ 37 UJ 40 UJ 36 U 38 UJ
75 UJ 75 UJ 80 UJ 72 U 76 UJ
66 UJ 65 UJ 70 UJ 63 U 67 UJ
97 UJ 97 U 100 U 93 U 99 UJ
60 UJ 60 UJ 63 UJ 57 U 61 UJ
35 UJ 35 UJ 37 UJ 34 U 36 UJ

2000 UJ 2000 UJ 2100 UJ 1900 U 2000 UJ
74 UJ 74 UJ 78 UJ 71 U 75 UJ
85 UJ 84 UJ 90 UJ 81 U 86 UJ
65 UJ 64 UJ 68 UJ 62 U 65 UJ
65 UJ 64 UJ 68 UJ 62 U 65 UJ
55 UJ 55 UJ 58 UJ 53 U 56 UJ
81 UJ 81 UJ 86 UJ 77 U 82 UJ

120 UJ 110 UJ 120 UJ 110 U 120 UJ
32 UJ 32 UJ 34 UJ 30 U 32 UJ
41 UJ 41 UJ 44 UJ 39 U 42 UJ
65 UJ 64 UJ 68 UJ 62 U 65 UJ
35 UJ 35 UJ 37 UJ 34 U 36 UJ
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SUMMARY OF SUBSURFACE SOIL ANALYTICAL DATA
SMWU 9, AREA B (TANK 214)

RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID
Sampling Date

Low Level PAHs (μg/kg)
Acenaphthylene
Anthracene
Benzo[a]anthracene
Benzo[a]pyrene
Benzo[b]fluoranthene
Benzo[g,h,i]perylene
Benzo[k]fluoranthene
Chrysene
Dibenz(a,h)anthracene
Fluoranthene
Fluorene
Indeno[1,2,3-cd]pyrene
Naphthalene
Phenanthrene
Pyrene
Petroleum Hydrocarbons (mg/kg)
Gasoline Range Organics 
Diesel Range Organics
Inorganics (mg/kg)
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Lead
Nickel
Selenium
Silver
Thallium
Tin
Vanadium
Zinc
Mercury

9SB25-09 9SB25-12 9SB26-07 9SB27-06 9SB27-08
3/16/2007 3/16/2007 3/16/2007 3/16/2007 3/16/2007

1.2 U 1.1 U 1.2 U 1.1 U 1.2 U
1.2 U 1.2 U 1.2 U 1.1 U 1.2 U
1.2 U 1.2 U 1.2 U 1.1 U 1.2 U

0.97 U 0.97 UJ 1 U 0.93 U 0.99 U
1.3 U 1.3 UJ 1.4 U 1.2 U 1.3 U
1.2 U 1.2 UJ 1.2 U 1.1 U 1.2 U

1 U 0.99 UJ 1.1 U 0.96 U 1 U
1.1 U 1.1 U 1.2 U 1 U 1.1 U
1.6 U 1.6 UJ 1.7 U 1.6 U 1.7 U
1.3 U 1.3 U 1.4 U 1.2 U 1.3 U
1.4 U 1.4 U 1.5 U 1.3 U 1.4 U
1.9 U 1.9 UJ 2 U 1.8 U 1.9 U
1.4 U 1.4 U 1.5 U 1.3 U 1.4 U
1.5 U 1.5 U 1.6 U 1.5 U 1.5 U
1.4 U 1.4 U 1.5 U 1.3 U 1.4 U

2000 J 0.36 1300 580 J 0.083 U
3.8 U 2 U 2.1 U 2.2 U 2 U

0.51 UJ 0.48 UJ 0.51 UJ 0.46 UJ 0.49 UJ
0.75 U 1.4 J 0.76 U 1.4 J 0.73 U

15 15 22 67 12
0.069 J 0.2 J 0.12 J 0.19 J 0.028 J

0.25 U 0.53 J 0.25 U 0.4 J 0.24 U
2.1 3.4 3.1 5.9 1.1
8.9 J 220 J 15 J 39 J 3.3 J

220 56 J 320 210 11 J
8.3 2.1 J 3.5 17 0.26 J
2.8 J 7.5 5 3.9 J 0.72 J

1 U 0.97 U 1 U 0.92 U 0.99 U
0.11 U 0.11 U 0.11 U 0.1 U 0.11 U

1.5 UJ 7 UJ 1.9 J 6.7 UJ 1.4 UJ
4.5 U 4.3 U 4.5 U 4.1 U 4.4 U
77 J 300 J 120 J 170 J 29 J
19 J 42 J 25 J 49 J 8.8 J

0.0042 UJ 0.015 J 0.0047 UJ 0.0041 UJ 0.0044 UJ
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SUMMARY OF SUBSURFACE SOIL ANALYTICAL DATA
SMWU 9, AREA B (TANK 214)

RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID
Sampling Date

Volatile Organics (μg/kg)
Acetone
Acetonitrile
Acrolein
Acrylonitrile
Benzene
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
2-Chloro-1,3-butadiene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
3-Chloro-1-propene
cis-1,3-Dichloropropene
1,2-Dibromo-3-Chloropropane
Dibromomethane
Dichlorobromomethane
Dichlorodifluoromethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2-Dichloropropane
Ethylbenzene
Ethylene Dibromide
Ethyl methacrylate
2-Hexanone
Iodomethane
Isobutanol
Methacrylonitrile
Methylene Chloride
Methyl Ethyl Ketone
methyl isobutyl ketone
Methyl methacrylate
Pentachloroethane
Propionitrile
Styrene
1,1,1,2-Tetrachloroethane
Tetrachloroethene
Toluene
trans-1,4-Dichloro-2-butene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
1,1,1-Trichloroethane
Trichloroethene
Trichlorofluoromethane
1,2,3-Trichloropropane
Vinyl acetate
Vinyl chloride
Xylenes, Total
1,2-Dichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane

9SB28-02 9SB29-09 9SB29-10 9SB30-08 9SB31-07
3/16/2007 3/19/2007 3/19/2007 3/19/2007 3/19/2007

71 UJ 350 J 9.7 J 26 J 5.4 J
45 UJ 1200 UJ 43 UJ 30 UJ 36 UJ
18 UJ 480 UJ 17 UJ 12 UJ 14 UJ
25 UJ 680 UJ 24 UJ 17 UJ 20 UJ
1.4 UJ 37 UJ 1.3 UJ 0.93 UJ 1.1 UJ
3.5 UJ 96 UJ 3.4 UJ 2.4 UJ 2.8 UJ
2.1 UJ 56 UJ 2 UJ 1.4 UJ 1.7 UJ
11 J 43 UJ 1.5 UJ 1.1 UJ 1.3 UJ
1.4 UJ 39 UJ 1.4 UJ 0.97 UJ 1.1 UJ
1.1 UJ 30 UJ 1.1 UJ 0.75 UJ 0.89 UJ
1.3 UJ 36 UJ 1.3 UJ 0.9 UJ 1.1 UJ
1.8 UJ 48 UJ 1.7 UJ 1.2 UJ 1.4 UJ
2.4 UJ 65 UJ 2.3 UJ 1.6 UJ 1.9 UJ
1.4 UJ 38 UJ 1.4 UJ 0.96 UJ 2.1 J
1.1 UJ 30 UJ 1.1 UJ 0.76 UJ 0.9 UJ
1.9 UJ 52 UJ 1.9 UJ 1.3 UJ 1.5 UJ
1.5 UJ 40 UJ 1.4 UJ 0.99 UJ 1.2 UJ
7.4 UJ 200 UJ 7.1 UJ 5 UJ 5.9 UJ
2.1 UJ 56 UJ 2 UJ 1.4 UJ 1.7 UJ
1.6 UJ 43 UJ 1.5 UJ 1.1 UJ 1.3 UJ

4 UJ 110 UJ 3.9 UJ 2.7 UJ 3.2 UJ
1.6 UJ 43 UJ 1.5 UJ 1.1 UJ 1.3 UJ
1.8 UJ 48 UJ 1.7 UJ 1.2 UJ 1.4 UJ
2.1 UJ 56 UJ 2 UJ 1.4 UJ 1.7 UJ
1.4 UJ 3700 J 1.3 UJ 0.94 UJ 1.1 UJ
2.2 UJ 61 UJ 2.2 UJ 1.5 UJ 1.8 UJ
1.2 UJ 33 UJ 1.2 UJ 0.84 UJ 0.99 UJ
8.6 UJ 230 UJ 8.3 UJ 5.9 UJ 7 UJ
1.6 UJ 43 UJ 1.5 UJ 1.1 UJ 1.3 UJ

210 UJ 5600 UJ 200 UJ 140 UJ 170 UJ
26 UJ 690 UJ 25 UJ 17 UJ 21 UJ
2.6 UJ 69 UJ 2.5 UJ 1.7 UJ 2.1 UJ
12 J 170 UJ 6.2 UJ 4.3 UJ 5.1 UJ
9.3 UJ 250 UJ 9 UJ 6.3 UJ 7.5 UJ
2.7 UJ 72 UJ 2.6 UJ 1.8 UJ 2.1 UJ
7.4 UJ 200 UJ 7.1 UJ 5 UJ 5.9 UJ
37 UJ 1000 UJ 36 UJ 25 UJ 30 UJ
1.4 UJ 37 UJ 1.3 UJ 0.92 UJ 1.1 UJ
2.2 UJ 61 UJ 2.2 UJ 1.5 UJ 1.8 UJ
1.6 UJ 43 UJ 1.5 UJ 1.1 UJ 1.3 UJ
1.6 UJ 43 UJ 1.5 UJ 1.1 UJ 1.3 UJ
6.4 UJ 170 UJ 6.2 UJ 4.3 UJ 5.1 UJ
1.8 UJ 48 UJ 1.7 UJ 1.2 UJ 1.4 UJ
1.8 UJ 48 UJ 1.7 UJ 1.2 UJ 1.4 UJ
1.4 UJ 37 UJ 1.3 UJ 0.92 UJ 1.1 UJ
1.9 UJ 52 UJ 1.9 UJ 1.3 UJ 1.5 UJ
2.2 UJ 61 UJ 2.2 UJ 1.5 UJ 1.8 UJ
4.3 UJ 120 UJ 4.2 UJ 2.9 UJ 3.5 UJ

3 UJ 82 UJ 2.9 UJ 2.1 UJ 2.4 UJ
1.5 UJ 40 U 1.4 UJ 1 UJ 1.2 UJ
3.2 UJ 7700 J 3.1 UJ 2.2 UJ 2.6 UJ
1.9 UJ 52 UJ 1.9 UJ 1.3 UJ 1.5 UJ
1.6 UJ 43 UJ 1.5 UJ 1.1 UJ 1.3 UJ
1.9 UJ 52 UJ 1.9 UJ 1.3 UJ 1.5 UJ
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SUMMARY OF SUBSURFACE SOIL ANALYTICAL DATA
SMWU 9, AREA B (TANK 214)

RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID
Sampling Date

Semi-Volatile Organics (μg/kg)
1-Methylnaphthalene
2-Methylnaphthalene
Acenaphthene
1,1'-Biphenyl
Dimethoate
1,2,4,5-Tetrachlorobenzene
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,3,5-Trinitrobenzene
1,3-Dichlorobenzene
1,3-Dinitrobenzene
1,4-Dichlorobenzene
1,4-Dioxane
Safrole, Total
Thionazin
1,4-Naphthoquinone
1-Naphthylamine
2,3,4,6-Tetrachlorophenol
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dichlorophenol
2,6-Dinitrotoluene
2-Acetylaminofluorene
2-Chlorophenol
2-Chloronaphthalene
2-Methylphenol
2-Naphthylamine
2-Nitroaniline
2-Nitrophenol
2-Picoline
2-Toluidine
3 & 4 Methylphenol
3,3'-Dichlorobenzidine
3,3'-Dimethylbenzidine
3-Methylcholanthrene
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Aminobiphenyl
4-Bromophenyl phenyl ether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl phenyl ether
4-Nitroaniline
4-Nitrophenol
4-Nitroquinoline-1-oxide
7,12-Dimethylbenz(a)anthracene
Acetophenone
alpha,alpha-Dimethyl phenethylamine
Aniline
Aramite, Total

9SB28-02 9SB29-09 9SB29-10 9SB30-08 9SB31-07
3/16/2007 3/19/2007 3/19/2007 3/19/2007 3/19/2007

1.9 U 2.2 J 1.4 U 1.2 U 1.4 U
1.7 U 3.4 J 1.2 U 1.1 U 1.2 U
1.8 U 1.1 U 1.2 U 1.1 U 1.3 U
51 U 31 U 36 UJ 33 U 37 UJ
79 U 49 U 55 UJ 51 U 58 UJ
54 U 34 U 38 UJ 35 U 40 UJ
37 U 23 U 26 UJ 24 U 27 UJ
40 U 25 U 28 UJ 26 U 30 UJ

140 U 89 UJ 100 UJ 92 U 110 UJ
46 U 28 U 32 UJ 29 U 33 UJ
88 U 54 U 61 UJ 56 U 64 UJ
39 U 24 U 27 UJ 25 U 28 UJ

120 U 71 U 81 UJ 74 U 85 UJ
93 U 57 U 65 UJ 60 U 68 UJ
74 U 45 U 52 UJ 47 U 54 UJ
68 U 42 U 48 UJ 44 U 50 UJ

140 U 89 U 100 UJ 92 U 110 UJ
79 U 49 U 55 UJ 51 U 58 U
56 U 35 U 39 UJ 36 U 41 U
35 U 22 U 25 UJ 23 U 26 U
40 U 25 U 28 UJ 26 U 30 U
61 U 38 U 43 UJ 39 U 45 U

300 UJ 180 U 210 UJ 190 U 220 U
33 U 21 U 23 UJ 21 U 24 UJ
93 U 57 U 65 UJ 60 U 68 U
58 U 36 U 41 UJ 37 U 42 UJ
67 U 41 U 47 UJ 43 U 49 UJ
47 U 29 U 33 UJ 30 U 35 U
42 U 26 U 30 UJ 27 U 31 UJ
53 U 32 U 37 UJ 34 U 39 U

140 U 89 U 100 UJ 92 U 110 UJ
40 U 25 U 28 UJ 26 U 30 UJ
35 U 22 U 25 UJ 23 U 26 U

140 U 89 U 100 UJ 92 U 110 UJ
98 U 61 U 69 UJ 63 U 72 UJ
51 U 31 U 36 UJ 33 U 37 U
53 U 32 U 37 UJ 34 U 39 UJ

740 U 450 U 520 UJ 470 U 540 UJ
46 U 28 U 32 UJ 29 U 33 UJ
58 U 36 U 41 UJ 37 U 42 UJ

350 U 220 U 250 UJ 230 U 260 U
95 U 58 U 66 UJ 61 U 69 UJ
54 U 34 U 38 UJ 35 U 40 UJ
60 U 37 U 42 UJ 38 U 44 U
46 U 28 U 32 UJ 29 U 33 UJ
33 U 21 U 23 UJ 21 U 24 UJ
30 U 18 U 21 UJ 19 U 22 UJ

370 U 230 UJ 260 UJ 240 U 270 U
290 R 180 R 200 R 190 R 210 R

54 U 34 U 38 UJ 35 U 40 UJ
39 U 24 U 27 UJ 25 U 28 UJ

860 UJ 530 UJ 600 UJ 550 UJ 630 UJ
37 U 23 U 26 UJ 24 U 27 UJ

110 U 65 UJ 74 UJ 68 UJ 77 UJ
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SUMMARY OF SUBSURFACE SOIL ANALYTICAL DATA
SMWU 9, AREA B (TANK 214)

RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID
Sampling Date

Semi-Volatile Organics (μg/kg)
Benzyl alcohol
Bis(2-chloroethoxy)methane
Bis(2-chloroethyl)ether
Bis(2-ethylhexyl) phthalate
Diallate
Dibenzofuran
Di-n-butyl phthalate
Diethyl phthalate
p-Dimethylamino azobenzene
Dimethyl phthalate
Dinoseb
Di-n-octyl phthalate
Ethyl methanesulfonate
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Hexachlorophene
Hexachloropropene
Isophorone
Isosafrole
Methapyrilene
Methyl methanesulfonate
Nitrobenzene
N-Nitrosodi-n-butylamine
N-Nitrosodiethylamine
N-Nitrosodimethylamine
N-Nitrosodiphenylamine
N-Nitrosodi-n-propylamine
N-Nitrosomethylethylamine
N-Nitrosomorpholine
N-Nitrosopiperidine
N-Nitrosopyrrolidine
N-Nitro-o-toluidine
Pentachlorobenzene
Pentachloronitrobenzene
Pentachlorophenol
Phenacetin
Phenol
p-Phenylene diamine
Pronamide
o,o',o''-Triethylphosphorothioate
Disulfoton
Parathion
Methyl parathion
Phorate
Famphur
Butyl benzyl phthalate
bis(chloroisopropyl) ether
Sulfotepp
Pyridine

9SB28-02 9SB29-09 9SB29-10 9SB30-08 9SB31-07
3/16/2007 3/19/2007 3/19/2007 3/19/2007 3/19/2007

67 U 41 U 47 UJ 43 U 49 U
42 U 26 U 30 UJ 27 U 31 UJ
49 U 30 U 34 UJ 32 U 36 UJ
67 U 41 U 47 UJ 43 U 49 UJ
98 U 61 U 69 UJ 63 U 72 UJ
33 U 21 U 23 UJ 21 U 24 UJ
49 U 30 U 34 UJ 32 U 36 UJ
39 U 24 U 27 UJ 25 U 28 UJ
67 U 41 U 47 UJ 43 U 49 UJ
33 U 21 U 23 UJ 21 U 24 UJ

150 U 90 U 100 UJ 94 U 110 UJ
54 U 34 U 38 UJ 35 U 40 UJ

120 U 71 U 81 UJ 74 U 85 UJ
46 U 28 U 32 UJ 29 U 33 UJ
35 U 22 U 25 UJ 23 U 26 UJ

150 U 90 U 100 UJ 94 U 110 UJ
35 U 22 U 25 UJ 23 U 26 UJ

22000 R 14000 U 15000 R 14000 R 16000 R
79 U 49 U 55 UJ 51 U 58 UJ
39 U 24 U 27 UJ 25 U 28 UJ

110 U 69 U 79 UJ 72 U 82 UJ
74 UJ 45 U 52 UJ 47 U 54 UJ
97 UJ 60 R 68 UJ 62 UJ 71 UJ
61 U 38 U 43 UJ 39 U 45 UJ
91 U 56 U 64 UJ 59 U 67 UJ
77 U 48 U 54 UJ 50 U 57 UJ

100 U 64 U 73 UJ 67 U 76 UJ
40 U 25 U 28 UJ 26 U 30 UJ
49 U 30 U 34 UJ 32 U 36 UJ
91 U 56 U 64 UJ 59 U 67 UJ

120 U 71 U 81 UJ 74 U 85 UJ
120 U 77 U 87 UJ 80 U 91 UJ

79 U 49 U 55 UJ 51 U 58 UJ
56 U 35 U 39 UJ 36 U 41 UJ

110 U 69 U 79 UJ 72 U 82 UJ
98 U 61 U 69 UJ 63 U 72 UJ

150 U 90 U 100 UJ 94 U 110 U
89 U 55 U 63 UJ 58 U 66 UJ
53 U 32 U 37 UJ 34 U 39 UJ

3000 U 1800 U 2100 UJ 1900 U 2200 UJ
110 U 68 U 77 UJ 71 U 81 UJ
130 U 78 U 89 UJ 81 U 93 UJ

97 U 60 U 68 UJ 62 U 71 UJ
97 U 60 U 68 UJ 62 U 71 UJ
82 U 51 U 58 UJ 53 U 60 UJ

120 U 75 U 85 UJ 78 U 89 UJ
170 U 110 UJ 120 UJ 110 U 130 UJ

47 U 29 U 33 UJ 30 U 35 UJ
61 U 38 U 43 UJ 39 U 45 UJ
97 U 60 U 68 UJ 62 U 71 UJ
53 U 32 U 37 UJ 34 U 39 UJ
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SUMMARY OF SUBSURFACE SOIL ANALYTICAL DATA
SMWU 9, AREA B (TANK 214)

RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID
Sampling Date

Low Level PAHs (μg/kg)
Acenaphthylene
Anthracene
Benzo[a]anthracene
Benzo[a]pyrene
Benzo[b]fluoranthene
Benzo[g,h,i]perylene
Benzo[k]fluoranthene
Chrysene
Dibenz(a,h)anthracene
Fluoranthene
Fluorene
Indeno[1,2,3-cd]pyrene
Naphthalene
Phenanthrene
Pyrene
Petroleum Hydrocarbons (mg/kg)
Gasoline Range Organics 
Diesel Range Organics
Inorganics (mg/kg)
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Lead
Nickel
Selenium
Silver
Thallium
Tin
Vanadium
Zinc
Mercury

9SB28-02 9SB29-09 9SB29-10 9SB30-08 9SB31-07
3/16/2007 3/19/2007 3/19/2007 3/19/2007 3/19/2007

1.7 U 1.1 U 1.2 U 1.1 U 1.3 U
1.8 U 1.1 U 1.2 U 1.1 U 1.3 U
1.8 U 1.1 U 1.2 U 1.1 U 1.3 U
1.5 U 0.9 U 1 U 0.94 U 1.1 U
1.9 U 1.2 U 1.4 U 1.2 U 1.4 U
1.8 U 1.1 U 1.2 U 1.1 U 1.3 U
1.5 U 0.92 U 1 U 0.96 U 1.1 U
1.6 U 1 U 1.1 U 1 U 1.2 U
2.5 U 1.5 U 1.7 U 1.6 U 1.8 U
1.9 U 1.2 U 1.4 U 1.2 U 1.4 U
2.1 U 1.9 J 1.5 U 1.4 U 1.5 U
2.8 U 1.7 U 2 UJ 1.8 UJ 2.1 UJ
2.1 U 1.3 U 1.5 U 1.4 U 1.5 U
2.3 U 1.5 J 1.6 U 1.5 U 1.7 U
2.1 U 1.3 U 1.5 U 1.4 U 1.5 U

0.15 U 1200 3.9 J 0.093 U 0.22 J
3 U 2.9 U 2.1 U 1.9 U 2.2 U

0.76 UJ 0.44 UJ 0.51 UJ 0.49 UJ 0.53 UJ
1.2 J 0.66 U 0.76 U 1 J 0.78 U

120 13 16 23 35
0.5 J 0.11 J 0.2 J 0.29 J 0.25 J

0.37 U 0.48 J 0.45 J 0.74 J 0.89
8.4 3.9 5 5.3 7
14 J 15 17 21 15
86 J 1.3 U 4.3 J 31 J 28 J
7.1 2.6 J 1.3 J 1.6 J 1.3
4.1 J 3.4 J 4.2 J 4.3 J 6.5
1.5 U 0.88 U 1 U 0.98 U 1.1 U

0.17 U 0.097 U 0.14 J 0.11 U 0.12 U
3.5 J 6.4 UJ 7.4 UJ 7.1 UJ 5.9 J
6.8 U 3.9 U 4.5 U 4.3 U 4.7 U

170 J 110 170 180 160
55 J 43 J 49 J 68 J 110 J

0.019 J 0.0039 UJ 0.0044 UJ 0.0041 UJ 0.005 UJ
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SUMMARY OF SUBSURFACE SOIL ANALYTICAL DATA
SMWU 9, AREA B (TANK 214)

RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID
Sampling Date

Volatile Organics (μg/kg)
Acetone
Acetonitrile
Acrolein
Acrylonitrile
Benzene
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
2-Chloro-1,3-butadiene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
3-Chloro-1-propene
cis-1,3-Dichloropropene
1,2-Dibromo-3-Chloropropane
Dibromomethane
Dichlorobromomethane
Dichlorodifluoromethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2-Dichloropropane
Ethylbenzene
Ethylene Dibromide
Ethyl methacrylate
2-Hexanone
Iodomethane
Isobutanol
Methacrylonitrile
Methylene Chloride
Methyl Ethyl Ketone
methyl isobutyl ketone
Methyl methacrylate
Pentachloroethane
Propionitrile
Styrene
1,1,1,2-Tetrachloroethane
Tetrachloroethene
Toluene
trans-1,4-Dichloro-2-butene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
1,1,1-Trichloroethane
Trichloroethene
Trichlorofluoromethane
1,2,3-Trichloropropane
Vinyl acetate
Vinyl chloride
Xylenes, Total
1,2-Dichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane

9SB32-04 9SB33-05 9SB33-05D 9SB34-04 9SB35-06
3/19/2007 3/19/2007 3/19/2007 3/20/2007 3/20/2007

31 J 37 J 28 J 150 UJ 80 J
35 UJ 40 UJ 38 UJ 1400 UJ 28 UJ
14 UJ 16 UJ 15 UJ 530 UJ 11 UJ
19 UJ 22 UJ 21 UJ 760 UJ 16 UJ
1.1 UJ 1.2 UJ 1.2 UJ 42 UJ 0.85 UJ
2.7 UJ 3.1 UJ 3 UJ 110 UJ 2.2 UJ
1.6 UJ 1.8 UJ 1.8 UJ 63 UJ 1.3 UJ
1.2 UJ 1.4 UJ 1.4 UJ 49 UJ 0.99 UJ
1.1 UJ 1.3 UJ 1.2 UJ 43 UJ 0.88 UJ

0.85 UJ 0.98 UJ 0.93 UJ 33 UJ 0.68 UJ
1 UJ 1.2 UJ 1.1 UJ 40 UJ 0.82 UJ

1.4 UJ 1.6 UJ 1.5 UJ 53 UJ 1.1 UJ
1.9 UJ 2.1 UJ 2 UJ 73 UJ 1.5 UJ
1.1 UJ 1.3 UJ 1.2 UJ 43 UJ 0.87 UJ

0.86 UJ 1 UJ 0.95 UJ 34 UJ 0.69 UJ
1.5 UJ 1.7 UJ 1.6 UJ 58 UJ 1.2 UJ
1.1 UJ 1.3 UJ 1.2 UJ 44 UJ 0.9 UJ
5.7 UJ 6.5 UJ 6.2 UJ 220 UJ 4.6 UJ
1.6 UJ 1.8 UJ 1.8 UJ 63 UJ 1.3 UJ
1.2 UJ 1.4 UJ 1.4 UJ 49 UJ 0.99 UJ
3.1 UJ 3.6 UJ 3.4 UJ 120 UJ 2.5 UJ
1.2 UJ 1.4 UJ 1.4 UJ 49 UJ 0.99 UJ
1.4 UJ 1.6 UJ 1.5 UJ 53 UJ 1.1 UJ
1.6 UJ 1.8 UJ 1.8 UJ 63 UJ 1.3 UJ
1.1 UJ 1.2 UJ 1.2 UJ 42 UJ 6.7 J
1.7 UJ 2 UJ 1.9 UJ 68 UJ 1.4 UJ

0.95 UJ 1.1 UJ 1 UJ 37 UJ 0.76 UJ
6.7 UJ 7.7 UJ 7.3 UJ 260 UJ 5.4 UJ
1.2 UJ 1.4 UJ 1.4 UJ 49 UJ 0.99 UJ

160 UJ 180 UJ 180 UJ 6300 UJ 130 UJ
20 UJ 23 UJ 22 UJ 780 UJ 16 UJ

2 UJ 2.3 UJ 2.2 UJ 78 UJ 1.6 UJ
4.9 UJ 5.7 UJ 5.4 UJ 190 UJ 7.4 J
7.2 UJ 8.3 UJ 7.8 UJ 280 UJ 5.8 UJ

2 UJ 2.4 UJ 2.2 UJ 81 UJ 1.6 UJ
5.7 UJ 6.5 UJ 6.2 UJ 220 UJ 4.6 UJ
28 UJ 33 UJ 31 UJ 1100 UJ 23 UJ

1 UJ 1.2 UJ 1.1 UJ 41 UJ 0.84 UJ
1.7 UJ 2 UJ 1.9 UJ 68 UJ 1.4 UJ
1.2 UJ 1.4 UJ 1.4 UJ 49 UJ 0.99 UJ
1.2 UJ 1.4 UJ 1.4 UJ 49 UJ 0.99 UJ
4.9 UJ 5.7 UJ 5.4 UJ 190 UJ 4 UJ
1.4 UJ 1.6 UJ 1.5 UJ 53 UJ 1.1 UJ
1.4 UJ 1.6 UJ 1.5 UJ 53 UJ 1.1 UJ

1 UJ 1.2 UJ 1.1 UJ 41 UJ 0.84 UJ
1.5 UJ 1.7 UJ 1.6 UJ 58 UJ 1.2 UJ
1.7 UJ 2 UJ 1.9 UJ 68 UJ 1.4 UJ
3.3 UJ 3.8 UJ 3.7 UJ 130 UJ 2.7 UJ
2.3 UJ 2.7 UJ 2.6 UJ 92 UJ 1.9 UJ
1.1 UJ 1.3 UJ 1.2 UJ 45 UJ 0.91 UJ
2.5 UJ 2.8 UJ 2.7 UJ 97 UJ 17 J
1.5 UJ 1.7 UJ 1.6 UJ 58 UJ 1.2 UJ
1.2 UJ 1.4 UJ 1.4 UJ 49 UJ 0.99 UJ
1.5 UJ 1.7 UJ 1.6 UJ 58 UJ 1.2 UJ
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SUMMARY OF SUBSURFACE SOIL ANALYTICAL DATA
SMWU 9, AREA B (TANK 214)

RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID
Sampling Date

Semi-Volatile Organics (μg/kg)
1-Methylnaphthalene
2-Methylnaphthalene
Acenaphthene
1,1'-Biphenyl
Dimethoate
1,2,4,5-Tetrachlorobenzene
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,3,5-Trinitrobenzene
1,3-Dichlorobenzene
1,3-Dinitrobenzene
1,4-Dichlorobenzene
1,4-Dioxane
Safrole, Total
Thionazin
1,4-Naphthoquinone
1-Naphthylamine
2,3,4,6-Tetrachlorophenol
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dichlorophenol
2,6-Dinitrotoluene
2-Acetylaminofluorene
2-Chlorophenol
2-Chloronaphthalene
2-Methylphenol
2-Naphthylamine
2-Nitroaniline
2-Nitrophenol
2-Picoline
2-Toluidine
3 & 4 Methylphenol
3,3'-Dichlorobenzidine
3,3'-Dimethylbenzidine
3-Methylcholanthrene
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Aminobiphenyl
4-Bromophenyl phenyl ether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl phenyl ether
4-Nitroaniline
4-Nitrophenol
4-Nitroquinoline-1-oxide
7,12-Dimethylbenz(a)anthracene
Acetophenone
alpha,alpha-Dimethyl phenethylamine
Aniline
Aramite, Total

9SB32-04 9SB33-05 9SB33-05D 9SB34-04 9SB35-06
3/19/2007 3/19/2007 3/19/2007 3/20/2007 3/20/2007

68 U 1.6 U 1.6 U 67 U 120 U
60 U 1.4 U 1.4 U 59 U 110 U
61 U 1.4 U 1.4 U 61 U 110 U
36 UJ 41 U 41 U 35 UJ 33 U
56 UJ 64 U 64 U 54 UJ 51 U
38 UJ 44 U 44 U 37 UJ 35 U
26 UJ 30 U 30 U 25 UJ 24 U
28 UJ 33 U 33 U 28 UJ 26 U

100 UJ 120 U 120 U 99 UJ 92 U
32 UJ 37 U 37 U 31 UJ 29 U
62 UJ 71 U 71 U 60 UJ 56 U
27 UJ 31 U 31 U 27 UJ 25 U
81 UJ 94 U 94 U 80 UJ 74 U
65 UJ 75 U 75 U 64 UJ 60 U
52 UJ 60 U 60 U 51 UJ 47 U
48 UJ 55 U 55 U 47 UJ 44 U

100 UJ 120 U 120 U 99 UJ 92 U
56 U 64 U 64 U 54 U 51 U
39 U 45 U 45 U 39 U 36 U
25 U 28 U 28 U 24 U 23 U
28 U 33 U 33 U 28 U 26 U
43 U 50 U 50 U 42 U 39 U

210 U 240 U 240 U 210 U 190 U
23 UJ 27 U 27 U 23 UJ 21 U
65 U 75 U 75 U 64 U 60 U
41 UJ 47 U 47 U 40 UJ 37 U
47 UJ 54 U 54 U 46 UJ 43 U
33 U 38 U 38 U 33 U 30 U
30 UJ 34 U 34 U 29 UJ 27 U
37 U 43 U 43 U 36 U 34 U

100 UJ 120 U 120 U 99 UJ 92 U
28 UJ 33 U 33 U 28 UJ 26 U
25 U 28 U 28 U 24 U 23 U

100 UJ 120 U 120 U 99 UJ 92 U
69 UJ 80 U 80 U 68 UJ 63 U
36 U 41 U 41 U 35 U 33 U
37 UJ 43 U 43 U 36 UJ 34 U

520 UJ 600 U 600 U 510 UJ 470 U
32 UJ 37 U 37 U 31 UJ 29 U
41 UJ 47 U 47 U 40 UJ 37 U

250 U 280 U 280 U 240 U 230 U
67 UJ 77 U 77 U 65 UJ 61 U
38 UJ 44 U 44 U 37 UJ 35 U
42 U 48 U 48 U 41 U 38 U
32 UJ 37 U 37 U 31 UJ 29 U
23 UJ 27 U 27 U 23 UJ 21 U
21 UJ 24 U 24 U 21 UJ 19 U

260 U 300 U 300 U 250 U 240 U
200 R 240 R 240 R 200 R 190 R

38 UJ 44 U 44 U 37 UJ 35 U
27 UJ 31 U 31 U 27 UJ 25 U

600 UJ 700 UJ 700 UJ 590 UJ 550 UJ
26 UJ 30 U 30 U 25 UJ 24 U
74 UJ 85 UJ 85 UJ 72 UJ 68 UJ
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SUMMARY OF SUBSURFACE SOIL ANALYTICAL DATA
SMWU 9, AREA B (TANK 214)

RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID
Sampling Date

Semi-Volatile Organics (μg/kg)
Benzyl alcohol
Bis(2-chloroethoxy)methane
Bis(2-chloroethyl)ether
Bis(2-ethylhexyl) phthalate
Diallate
Dibenzofuran
Di-n-butyl phthalate
Diethyl phthalate
p-Dimethylamino azobenzene
Dimethyl phthalate
Dinoseb
Di-n-octyl phthalate
Ethyl methanesulfonate
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Hexachlorophene
Hexachloropropene
Isophorone
Isosafrole
Methapyrilene
Methyl methanesulfonate
Nitrobenzene
N-Nitrosodi-n-butylamine
N-Nitrosodiethylamine
N-Nitrosodimethylamine
N-Nitrosodiphenylamine
N-Nitrosodi-n-propylamine
N-Nitrosomethylethylamine
N-Nitrosomorpholine
N-Nitrosopiperidine
N-Nitrosopyrrolidine
N-Nitro-o-toluidine
Pentachlorobenzene
Pentachloronitrobenzene
Pentachlorophenol
Phenacetin
Phenol
p-Phenylene diamine
Pronamide
o,o',o''-Triethylphosphorothioate
Disulfoton
Parathion
Methyl parathion
Phorate
Famphur
Butyl benzyl phthalate
bis(chloroisopropyl) ether
Sulfotepp
Pyridine

9SB32-04 9SB33-05 9SB33-05D 9SB34-04 9SB35-06
3/19/2007 3/19/2007 3/19/2007 3/20/2007 3/20/2007

47 U 54 U 54 U 46 U 43 U
30 UJ 34 U 34 U 29 UJ 27 U
35 UJ 40 U 40 U 34 UJ 32 U
47 UJ 54 U 54 U 46 UJ 43 U
69 UJ 80 U 80 U 68 UJ 63 U
23 UJ 27 U 27 U 23 UJ 21 U
35 UJ 40 U 40 U 34 UJ 32 U
27 UJ 31 U 31 U 27 UJ 25 U
47 UJ 54 U 54 U 46 UJ 43 U
23 UJ 27 U 27 U 23 UJ 21 U

100 UJ 120 U 120 U 100 UJ 93 U
38 UJ 44 U 44 U 37 UJ 35 U
81 UJ 94 U 94 U 80 UJ 74 U
32 UJ 37 U 37 U 31 UJ 29 U
25 UJ 28 U 28 U 24 UJ 23 U

100 UJ 120 U 120 U 100 UJ 93 U
25 UJ 28 U 28 U 24 UJ 23 U

15000 R 18000 R 18000 R 15000 R 14000 R
56 UJ 64 U 64 U 54 UJ 51 U
27 UJ 31 U 31 U 27 UJ 25 U
79 UJ 91 U 91 U 77 UJ 72 U
52 UJ 60 U 60 U 51 UJ 47 U
68 UJ 78 UJ 78 UJ 66 UJ 62 UJ
43 UJ 50 U 50 U 42 UJ 39 U
64 UJ 74 U 74 U 63 UJ 59 U
54 UJ 62 U 62 U 53 UJ 50 U
73 UJ 84 U 84 U 71 UJ 66 U
28 UJ 33 U 33 U 28 UJ 26 U
35 UJ 40 U 40 U 34 UJ 32 U
64 UJ 74 U 74 U 63 UJ 59 U
81 UJ 94 U 94 U 80 UJ 74 U
88 UJ 100 U 100 U 86 UJ 80 U
56 UJ 64 U 64 U 54 UJ 51 U
39 UJ 45 U 45 U 39 UJ 36 U
79 UJ 91 U 91 U 77 UJ 72 U
69 UJ 80 U 80 U 68 UJ 63 U

100 U 120 U 120 U 100 U 93 U
63 UJ 72 U 72 U 62 UJ 57 U
37 UJ 43 U 43 U 36 UJ 34 U

2100 UJ 2400 U 2400 U 2100 UJ 1900 U
78 UJ 89 U 89 U 76 UJ 71 U
89 UJ 100 U 100 U 87 UJ 81 U
68 UJ 78 U 78 U 66 UJ 62 U
68 UJ 78 U 78 U 66 UJ 62 U
58 UJ 67 U 67 U 57 UJ 53 U
85 UJ 98 U 98 U 83 UJ 78 U

120 UJ 140 U 140 U 120 UJ 110 U
33 UJ 38 U 38 U 33 UJ 30 U
43 UJ 50 U 50 U 42 UJ 39 U
68 UJ 78 U 78 U 66 UJ 62 U
37 UJ 43 U 43 U 36 UJ 34 U
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SUMMARY OF SUBSURFACE SOIL ANALYTICAL DATA
SMWU 9, AREA B (TANK 214)

RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID
Sampling Date

Low Level PAHs (μg/kg)
Acenaphthylene
Anthracene
Benzo[a]anthracene
Benzo[a]pyrene
Benzo[b]fluoranthene
Benzo[g,h,i]perylene
Benzo[k]fluoranthene
Chrysene
Dibenz(a,h)anthracene
Fluoranthene
Fluorene
Indeno[1,2,3-cd]pyrene
Naphthalene
Phenanthrene
Pyrene
Petroleum Hydrocarbons (mg/kg)
Gasoline Range Organics 
Diesel Range Organics
Inorganics (mg/kg)
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Lead
Nickel
Selenium
Silver
Thallium
Tin
Vanadium
Zinc
Mercury

9SB32-04 9SB33-05 9SB33-05D 9SB34-04 9SB35-06
3/19/2007 3/19/2007 3/19/2007 3/20/2007 3/20/2007

60 U 1.4 U 1.4 U 59 U 110 U
61 U 1.4 U 1.4 U 61 U 110 U
61 U 1.4 U 1.4 U 61 U 110 U
51 U 1.2 U 1.2 U 50 U 93 U
68 U 1.6 U 1.6 U 67 U 120 U
61 U 1.4 U 1.4 U 61 U 110 U
52 U 1.2 U 1.2 U 51 U 96 U
57 U 1.3 U 1.3 U 56 U 100 U
86 U 2 U 2 U 85 U 160 U
68 U 1.6 U 1.6 U 67 U 120 U
74 U 1.7 U 1.7 U 73 U 140 U
98 UJ 2.3 UJ 2.3 UJ 97 UJ 180 UJ
74 U 1.7 U 1.7 U 73 U 140 U
80 U 1.8 U 1.8 U 79 U 150 U
74 U 1.7 U 1.7 U 73 U 140 U

24 14 J 11 78 J 230
46 2.4 U 2.3 U 110 78

0.62 J 0.59 UJ 0.54 UJ 0.52 UJ 0.46 UJ
0.8 U 0.88 U 0.81 U 0.77 U 0.71 J
75 51 61 87 25

0.19 J 0.18 J 0.2 J 0.16 J 0.16 J
0.56 J 0.74 J 0.71 J 0.4 J 0.59 J

7.3 3.9 3.9 7.2 19
24 17 22 12 23
1.4 52 J 130 J 190 J 290 J
3.3 J 0.79 J 1.3 U 7.4 0.22 U
5.5 5.1 J 6.2 8 14
1.1 U 1.2 U 1.1 U 1 U 0.92 U

0.12 J 0.13 U 0.12 U 0.18 J 0.1 U
7.7 UJ 7.1 J 7.8 UJ 7.5 UJ 6.3 J
4.7 U 5.3 U 4.8 U 4.6 U 4.1 U

180 88 110 150 190
66 J 63 J 42 J 24 J 95 J

0.0046 UJ 0.012 J 0.012 J 0.0055 J 0.0042 UJ
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SUMMARY OF SEDIMENT ANALYTICAL DATA
SMWU 9, AREA B (TANK 214)

RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID 9SD19 9SD30 9SD44 9SD48 9SD49
Sampling Date 3/17/2007 3/17/2007 3/17/2007 3/17/2007 3/17/2007

Volatile Organics (μg/kg)
Acetone 170 UJ 180 UJ 220 J 160 UJ 98 UJ
Acetonitrile 56 UJ 57 UJ 53 UJ 54 UJ 50 UJ
Acrolein 22 UJ 22 UJ 21 UJ 21 UJ 20 UJ
Acrylonitrile 31 UJ 32 UJ 30 UJ 30 UJ 28 UJ
Benzene 1.7 UJ 1.8 UJ 1.6 UJ 1.6 UJ 1.5 UJ
Bromoform 4.4 UJ 4.5 UJ 4.2 UJ 4.2 UJ 3.9 UJ
Bromomethane 2.6 UJ 2.7 UJ 2.5 UJ 2.5 UJ 2.3 UJ
Carbon disulfide 20 J 22 J 3.2 J 22 J 10 J
Carbon tetrachloride 1.8 UJ 1.8 UJ 1.7 UJ 1.7 UJ 1.6 UJ
Chlorobenzene 1.4 UJ 1.4 UJ 1.3 UJ 1.3 UJ 1.2 UJ
2-Chloro-1,3-butadiene 1.7 UJ 1.7 UJ 1.6 UJ 1.6 UJ 1.5 UJ
Chlorodibromomethane 2.2 UJ 2.2 UJ 2.1 UJ 2.1 UJ 2 UJ
Chloroethane 3 UJ 3.1 UJ 2.8 UJ 2.9 UJ 2.7 UJ
Chloroform 1.8 UJ 1.8 UJ 1.7 U 1.7 UJ 1.6 UJ
Chloromethane 3.6 UJ 1.4 UJ 5.3 J 4.1 J 2.5 J
3-Chloro-1-propene 2.4 UJ 2.4 UJ 2.3 UJ 2.3 UJ 2.1 UJ
cis-1,3-Dichloropropene 1.8 UJ 1.9 UJ 1.7 UJ 1.7 UJ 1.6 UJ
1,2-Dibromo-3-Chloropropane 9.2 UJ 9.4 UJ 8.7 UJ 8.8 UJ 8.2 UJ
Dibromomethane 2.6 UJ 2.7 UJ 2.5 UJ 2.5 UJ 2.3 UJ
Dichlorobromomethane 2 UJ 2 UJ 1.9 UJ 1.9 UJ 1.8 UJ
Dichlorodifluoromethane 5 UJ 5.1 UJ 4.7 UJ 4.8 UJ 4.5 UJ
1,1-Dichloroethane 2 UJ 2 UJ 1.9 UJ 1.9 UJ 1.8 UJ
1,1-Dichloroethene 2.2 UJ 2.2 UJ 2.1 UJ 2.1 UJ 2 UJ
1,2-Dichloropropane 2.6 UJ 2.7 UJ 2.5 UJ 2.5 UJ 2.3 UJ
Ethylbenzene 1.7 UJ 1.8 UJ 1.7 UJ 1.7 UJ 1.6 UJ
Ethylene Dibromide 2.8 UJ 2.9 UJ 2.7 UJ 2.7 UJ 2.5 UJ
Ethyl methacrylate 1.5 UJ 1.6 UJ 1.5 UJ 1.5 UJ 1.4 UJ
2-Hexanone 11 UJ 11 UJ 10 UJ 10 UJ 9.6 UJ
Iodomethane 2 UJ 2 UJ 1.9 UJ 1.9 UJ 1.8 UJ
Isobutanol 260 UJ 270 UJ 250 UJ 250 UJ 230 UJ
Methacrylonitrile 32 UJ 33 UJ 30 UJ 31 UJ 29 UJ
Methylene Chloride 3.2 UJ 3.3 UJ 3 UJ 3.1 UJ 2.9 UJ
Methyl Ethyl Ketone 26 J 24 J 7.6 UJ 7.7 UJ 17 J
methyl isobutyl ketone 12 UJ 12 UJ 11 UJ 11 UJ 10 UJ
Methyl methacrylate 3.3 UJ 3.4 UJ 3.1 UJ 3.2 UJ 3 UJ
Pentachloroethane 9.2 UJ 9.4 UJ 8.7 UJ 8.8 UJ 8.2 UJ
Propionitrile 46 UJ 47 UJ 44 UJ 44 UJ 41 UJ
Styrene 1.7 UJ 1.7 UJ 1.6 UJ 1.6 UJ 1.5 UJ
1,1,1,2-Tetrachloroethane 2.8 UJ 2.9 UJ 2.7 UJ 2.7 UJ 2.5 UJ
Tetrachloroethene 2 UJ 2 UJ 1.9 UJ 1.9 UJ 1.8 UJ
Toluene 2 UJ 2 UJ 1.9 UJ 1.9 UJ 1.8 UJ
trans-1,4-Dichloro-2-butene 8 UJ 8.2 UJ 7.6 UJ 7.7 UJ 7.1 UJ
trans-1,2-Dichloroethene 2.2 UJ 2.2 UJ 2.1 UJ 2.1 UJ 2 UJ
trans-1,3-Dichloropropene 2.2 UJ 2.2 UJ 2.1 UJ 2.1 UJ 2 UJ
1,1,1-Trichloroethane 1.7 UJ 1.7 UJ 1.6 UJ 1.6 UJ 1.5 UJ
Trichloroethene 2.4 UJ 2.4 UJ 2.3 UJ 2.3 UJ 2.1 UJ
Trichlorofluoromethane 2.8 UJ 2.9 UJ 2.7 UJ 2.7 UJ 2.5 UJ
1,2,3-Trichloropropane 5.4 UJ 5.5 UJ 5.1 UJ 5.2 UJ 4.8 UJ
Vinyl acetate 3.8 UJ 3.9 UJ 3.6 UJ 3.6 UJ 3.4 UJ
Vinyl chloride 1.8 UJ 1.9 UJ 1.7 UJ 1.8 UJ 1.6 UJ
Xylenes, Total 4 UJ 4.1 UJ 3.8 UJ 3.8 UJ 3.6 UJ
1,2-Dichloroethane 2.4 UJ 2.4 UJ 2.3 UJ 2.3 UJ 2.1 UJ
1,1,2,2-Tetrachloroethane 2 UJ 2 UJ 1.9 UJ 1.9 UJ 1.8 UJ
1,1,2-Trichloroethane 2.4 UJ 2.4 UJ 2.3 UJ 2.3 UJ 2.1 UJ
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SUMMARY OF SEDIMENT ANALYTICAL DATA
SMWU 9, AREA B (TANK 214)

RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID 9SD19 9SD30 9SD44 9SD48 9SD49
Sampling Date 3/17/2007 3/17/2007 3/17/2007 3/17/2007 3/17/2007

Semi-Volatile Organics (μg/kg)
1-Methylnaphthalene 21 U 110 UJ 98 U 110 U 100 U
2-Methylnaphthalene 19 U 100 UJ 86 U 95 U 91 U
Acenaphthene 19 U 100 UJ 89 U 98 U 94 U
1,1'-Biphenyl 56 U 60 UJ 52 U 56 U 55 U
Dimethoate 87 U 93 UJ 80 U 87 U 85 U
1,2,4,5-Tetrachlorobenzene 60 U 64 UJ 55 U 60 U 59 U
1,2,4-Trichlorobenzene 41 U 44 UJ 37 U 41 U 40 U
1,2-Dichlorobenzene 45 U 48 UJ 41 U 45 U 44 U
1,3,5-Trinitrobenzene 160 U 170 UJ 150 U 160 U 160 U
1,3-Dichlorobenzene 50 U 54 UJ 46 U 51 U 49 U
1,3-Dinitrobenzene 97 U 100 UJ 89 U 97 U 95 U
1,4-Dichlorobenzene 43 U 46 UJ 39 U 43 U 42 U
1,4-Dioxane 130 U 140 UJ 120 U 130 U 120 U
Safrole, Total 100 U 110 UJ 94 U 100 U 100 U
Thionazin 82 U 87 UJ 75 U 82 U 79 U
1,4-Naphthoquinone 76 U 81 UJ 69 U 76 U 74 U
1-Naphthylamine 160 U 170 UJ 150 U 160 U 160 U
2,3,4,6-Tetrachlorophenol 87 U 93 UJ 80 U 87 U 85 U
2,4,5-Trichlorophenol 62 U 66 UJ 57 U 62 U 61 U
2,4,6-Trichlorophenol 39 U 41 UJ 36 U 39 U 38 U
2,4-Dichlorophenol 45 U 48 UJ 41 U 45 U 44 U
2,4-Dimethylphenol 68 U 73 UJ 62 U 68 U 66 U
2,4-Dinitrophenol 330 UJ 350 UJ 300 UJ 330 U 320 UJ
2,4-Dinitrotoluene 37 U 39 UJ 34 U 37 U 36 U
2,6-Dichlorophenol 100 U 110 UJ 94 U 100 U 100 U
2,6-Dinitrotoluene 64 U 68 UJ 59 U 64 U 62 U
2-Acetylaminofluorene 74 U 79 UJ 68 U 74 U 72 U
2-Chlorophenol 52 U 56 UJ 48 U 52 U 51 U
2-Chloronaphthalene 47 U 50 UJ 43 U 47 U 45 U
2-Methylphenol 58 U 62 UJ 53 U 58 U 57 U
2-Naphthylamine 160 U 170 UJ 150 U 160 U 160 U
2-Nitroaniline 45 U 48 UJ 41 U 45 U 44 U
2-Nitrophenol 39 U 41 UJ 36 U 39 U 38 U
2-Picoline 160 U 170 UJ 150 U 160 U 160 U
2-Toluidine 110 U 120 UJ 100 U 110 U 110 U
3 & 4 Methylphenol 56 U 60 UJ 52 U 56 U 55 U
3,3'-Dichlorobenzidine 58 U 62 UJ 53 U 58 U 57 U
3,3'-Dimethylbenzidine 820 U 870 UJ 750 U 820 U 790 U
3-Methylcholanthrene 50 U 54 UJ 46 U 51 U 49 U
3-Nitroaniline 64 U 68 UJ 59 U 64 U 62 U
4,6-Dinitro-2-methylphenol 390 U 410 UJ 360 U 390 U 380 U
4-Aminobiphenyl 100 U 110 UJ 96 U 100 U 100 U
4-Bromophenyl phenyl ether 60 U 64 UJ 55 U 60 U 59 U
4-Chloro-3-methylphenol 66 U 71 UJ 61 U 66 U 64 U
4-Chloroaniline 50 U 54 UJ 46 U 51 U 49 U
4-Chlorophenyl phenyl ether 37 U 39 UJ 34 U 37 U 36 U
4-Nitroaniline 33 U 35 UJ 30 U 33 U 32 U
4-Nitrophenol 410 U 440 UJ 370 U 410 U 400 U
4-Nitroquinoline-1-oxide 320 R 340 R 300 R 320 R 310 R
7,12-Dimethylbenz(a)anthracene 60 U 64 UJ 55 U 60 U 59 U
Acetophenone 43 U 46 UJ 39 U 43 U 42 U
alpha,alpha-Dimethyl phenethylamine 950 UJ 1000 UJ 870 UJ 950 UJ 930 UJ
Aniline 41 U 44 UJ 37 U 41 U 40 U
Aramite, Total 120 U 120 UJ 110 U 120 U 110 U
Benzyl alcohol 74 U 79 UJ 68 U 74 U 72 U
Bis(2-chloroethoxy)methane 47 U 50 UJ 43 U 47 U 45 U
Bis(2-chloroethyl)ether 54 U 58 UJ 50 U 54 U 53 U
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SUMMARY OF SEDIMENT ANALYTICAL DATA
SMWU 9, AREA B (TANK 214)

RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID 9SD19 9SD30 9SD44 9SD48 9SD49
Sampling Date 3/17/2007 3/17/2007 3/17/2007 3/17/2007 3/17/2007

Semi-Volatile Organics (μg/kg)
Bis(2-ethylhexyl) phthalate 74 U 79 UJ 68 U 74 U 72 U
Diallate 110 U 120 UJ 100 U 110 U 110 U
Dibenzofuran 37 U 39 UJ 34 U 37 U 36 U
Di-n-butyl phthalate 54 U 58 UJ 50 U 54 U 53 U
Diethyl phthalate 43 U 46 UJ 39 U 43 U 42 U
p-Dimethylamino azobenzene 74 U 79 UJ 68 U 74 U 72 U
Dimethyl phthalate 37 U 39 UJ 34 U 37 U 36 U
Dinoseb 160 U 170 UJ 150 U 160 U 160 U
Di-n-octyl phthalate 60 U 64 UJ 55 U 60 U 59 U
Ethyl methanesulfonate 130 U 140 UJ 120 U 130 U 120 U
Hexachlorobenzene 50 U 54 UJ 46 U 51 U 49 U
Hexachlorobutadiene 39 U 41 UJ 36 U 39 U 38 U
Hexachlorocyclopentadiene 160 U 170 UJ 150 U 160 U 160 U
Hexachloroethane 39 U 41 UJ 36 U 39 U 38 U
Hexachlorophene 24000 R 26000 R 22000 R 24000 R 24000 R
Hexachloropropene 87 U 93 UJ 80 U 87 U 85 U
Isophorone 43 U 46 UJ 39 U 43 U 42 U
Isosafrole 120 U 130 UJ 110 U 120 U 120 U
Methapyrilene 82 UJ 87 UJ 75 UJ 82 U 79 UJ
Methyl methanesulfonate 110 UJ 110 UJ 98 UJ 110 UJ 100 UJ
Nitrobenzene 68 U 73 UJ 62 U 68 U 66 U
N-Nitrosodi-n-butylamine 100 U 110 UJ 93 U 100 U 98 U
N-Nitrosodiethylamine 85 U 91 UJ 78 U 86 U 83 U
N-Nitrosodimethylamine 110 U 120 UJ 110 U 110 U 110 U
N-Nitrosodiphenylamine 45 U 48 UJ 41 U 45 U 44 U
N-Nitrosodi-n-propylamine 54 U 58 UJ 50 U 54 U 53 U
N-Nitrosomethylethylamine 100 U 110 UJ 93 U 100 UJ 98 U
N-Nitrosomorpholine 130 U 140 UJ 120 U 130 U 120 U
N-Nitrosopiperidine 140 U 150 UJ 130 U 140 U 130 U
N-Nitrosopyrrolidine 87 U 93 UJ 80 U 87 U 85 U
N-Nitro-o-toluidine 62 U 66 UJ 57 U 62 U 61 U
Pentachlorobenzene 120 U 130 UJ 110 U 120 U 120 U
Pentachloronitrobenzene 110 U 120 UJ 100 U 110 U 110 U
Pentachlorophenol 160 U 170 UJ 150 U 160 U 160 U
Phenacetin 99 U 110 UJ 91 U 99 U 97 U
Phenol 58 U 62 UJ 53 U 58 U 57 U
p-Phenylene diamine 3300 U 3500 UJ 3000 U 3300 U 3200 U
Pronamide 120 U 130 UJ 110 U 120 U 120 U
o,o',o''-Triethylphosphorothioate 140 U 150 UJ 130 U 140 U 140 U
Disulfoton 110 U 110 UJ 98 U 110 U 100 U
Parathion 110 U 110 UJ 98 U 110 U 100 U
Methyl parathion 91 U 97 UJ 84 U 91 U 89 U
Phorate 130 U 140 UJ 120 U 130 U 130 U
Famphur 190 U 200 UJ 170 U 190 U 190 U
Butyl benzyl phthalate 52 U 56 UJ 48 U 52 U 51 U
bis(chloroisopropyl) ether 68 U 73 UJ 62 U 68 U 66 U
Sulfotepp 110 U 110 UJ 98 U 110 U 100 U
Pyridine 58 U 62 UJ 53 U 58 U 57 U
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SUMMARY OF SEDIMENT ANALYTICAL DATA
SMWU 9, AREA B (TANK 214)

RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID 9SD19 9SD30 9SD44 9SD48 9SD49
Sampling Date 3/17/2007 3/17/2007 3/17/2007 3/17/2007 3/17/2007

Low Level PAHs (μg/kg)
Acenaphthylene 19 U 100 UJ 87 U 96 U 92 U
Anthracene 19 U 100 UJ 89 U 98 U 94 U
Benzo[a]anthracene 19 U 100 UJ 89 U 98 U 94 U
Benzo[a]pyrene 16 U 86 UJ 74 U 81 U 78 U
Benzo[b]fluoranthene 21 U 110 UJ 98 U 110 U 100 U
Benzo[g,h,i]perylene 19 U 100 UJ 89 U 98 U 94 U
Benzo[k]fluoranthene 17 U 88 UJ 75 U 83 U 80 U
Chrysene 18 U 97 UJ 83 U 91 U 88 U
Dibenz(a,h)anthracene 27 U 150 UJ 120 U 140 U 130 U
Fluoranthene 21 U 110 UJ 98 U 110 U 100 U
Fluorene 23 U 120 UJ 110 U 120 U 110 U
Indeno[1,2,3-cd]pyrene 31 U 170 UJ 140 U 160 U 150 U
Naphthalene 23 U 120 UJ 110 U 120 U 110 U
Phenanthrene 25 U 140 UJ 120 U 130 U 120 U
Pyrene 23 U 120 UJ 110 U 120 U 110 U
Petroleum Hydrocarbons (mg/kg)
Gasoline Range Organics 0.16 U 0.17 UJ 1.9 58 0.24 J
Diesel Range Organics 380 1700 J 670 1300 1600
Inorganics (mg/kg)
Antimony 0.8 UJ 0.84 UJ 0.73 UJ 0.82 UJ 0.82 UJ
Arsenic 1.5 J 1.6 J 1.1 U 1.2 U 1.2 U
Barium 14 16 J 54 46 42
Beryllium 0.22 J 0.2 J 0.31 J 0.27 J 0.3 J
Cadmium 0.39 U 0.41 UJ 0.36 U 0.4 U 0.4 U
Chromium 25 19 J 27 25 25
Cobalt 6.9 J 6.8 J 6 J 6.1 J 5.9 J
Copper 82 J 73 J 72 J 79 J 67 J
Lead 41 29 J 110 150 180
Nickel 7.8 7.3 J 7.8 7.9 8.4
Selenium 1.6 U 1.7 UJ 1.5 U 1.6 U 1.6 U
Silver 0.18 U 0.19 UJ 0.16 U 0.18 U 0.18 U
Thallium 2.3 UJ 2.4 UJ 2.1 UJ 2.4 UJ 2.4 UJ
Tin 7.1 U 7.5 UJ 6.5 U 7.3 U 7.3 U
Vanadium 120 J 110 J 170 J 170 J 170 J
Zinc 47 J 44 J 58 J 58 J 60 J
Mercury 0.067 J 0.087 J 0.072 J 0.049 J 0.048 J
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SUMMARY OF SEDIMENT ANALYTICAL DATA
SMWU 9, AREA B (TANK 214)

RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID
Sampling Date

Volatile Organics (μg/kg)
Acetone
Acetonitrile
Acrolein
Acrylonitrile
Benzene
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
2-Chloro-1,3-butadiene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
3-Chloro-1-propene
cis-1,3-Dichloropropene
1,2-Dibromo-3-Chloropropane
Dibromomethane
Dichlorobromomethane
Dichlorodifluoromethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2-Dichloropropane
Ethylbenzene
Ethylene Dibromide
Ethyl methacrylate
2-Hexanone
Iodomethane
Isobutanol
Methacrylonitrile
Methylene Chloride
Methyl Ethyl Ketone
methyl isobutyl ketone
Methyl methacrylate
Pentachloroethane
Propionitrile
Styrene
1,1,1,2-Tetrachloroethane
Tetrachloroethene
Toluene
trans-1,4-Dichloro-2-butene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
1,1,1-Trichloroethane
Trichloroethene
Trichlorofluoromethane
1,2,3-Trichloropropane
Vinyl acetate
Vinyl chloride
Xylenes, Total
1,2-Dichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane

9SD50 9SD50D 9SD52 9SDUVF-18 9SDUVF-20
3/17/2007 3/17/2007 3/17/2007 3/17/2007 3/17/2007

270 UJ 220 UJ 280 UJ 11 UJ 5.4 UJ
2500 UJ 2100 UJ 110 UJ 55 UJ 50 UJ

980 UJ 820 UJ 42 UJ 22 UJ 20 UJ
1400 UJ 1200 UJ 61 UJ 31 UJ 28 UJ

77 UJ 64 UJ 3.3 UJ 1.7 UJ 1.5 UJ
200 UJ 160 UJ 8.5 UJ 4.3 UJ 3.9 UJ
120 UJ 97 UJ 5 UJ 2.5 UJ 2.3 UJ

90 UJ 74 UJ 17 J 2 UJ 1.8 UJ
80 UJ 66 UJ 3.4 UJ 1.7 UJ 1.6 UJ
62 UJ 51 UJ 2.7 UJ 1.4 UJ 1.2 UJ
74 UJ 62 UJ 3.2 UJ 1.6 UJ 1.5 UJ
98 UJ 82 UJ 4.2 UJ 2.2 UJ 2 UJ

130 UJ 110 UJ 5.8 UJ 2.9 UJ 2.7 UJ
79 UJ 65 UJ 3.4 UJ 1.7 UJ 1.6 UJ
63 UJ 52 UJ 2.7 UJ 1.4 UJ 1.3 UJ

110 UJ 89 UJ 4.6 UJ 2.4 UJ 2.1 UJ
81 UJ 68 UJ 3.5 UJ 1.8 UJ 1.6 UJ

410 UJ 340 UJ 18 UJ 9 UJ 8.2 UJ
120 UJ 97 UJ 5 UJ 2.5 UJ 2.3 UJ

90 UJ 74 UJ 3.9 UJ 2 UJ 1.8 UJ
220 UJ 190 UJ 9.6 UJ 4.9 UJ 4.5 UJ

90 UJ 74 UJ 3.9 UJ 2 UJ 1.8 UJ
98 UJ 82 UJ 4.2 UJ 2.2 UJ 2 UJ

120 UJ 97 UJ 5 UJ 2.5 UJ 2.3 UJ
78 UJ 65 UJ 3.4 UJ 1.7 UJ 1.6 UJ

130 UJ 100 UJ 5.4 UJ 2.7 UJ 2.5 UJ
69 UJ 57 UJ 3 UJ 1.5 UJ 1.4 UJ

480 UJ 400 UJ 21 UJ 11 UJ 9.7 UJ
90 UJ 74 UJ 3.9 UJ 2 UJ 1.8 UJ

12000 UJ 9700 UJ 500 UJ 250 UJ 230 UJ
1400 UJ 1200 UJ 62 UJ 31 UJ 29 UJ

140 UJ 120 UJ 6.2 UJ 3.1 UJ 2.9 UJ
360 UJ 300 UJ 47 J 7.8 UJ 7.2 UJ
520 UJ 430 UJ 22 UJ 11 UJ 10 UJ
150 UJ 120 UJ 6.4 UJ 3.3 UJ 3 UJ
410 UJ 340 UJ 18 UJ 9 UJ 8.2 UJ

2100 UJ 1700 UJ 89 UJ 45 UJ 41 UJ
76 UJ 63 UJ 3.3 UJ 1.7 UJ 1.5 UJ

130 UJ 100 UJ 5.4 UJ 2.7 UJ 2.5 UJ
90 UJ 74 UJ 3.9 UJ 2 UJ 1.8 UJ

320 UJ 190 UJ 3.9 UJ 2 UJ 1.8 UJ
360 UJ 300 UJ 15 UJ 7.8 UJ 7.2 UJ

98 UJ 82 UJ 4.2 UJ 2.2 UJ 2 UJ
98 UJ 82 UJ 4.2 UJ 2.2 UJ 2 UJ
76 UJ 63 UJ 3.3 UJ 1.7 UJ 1.5 UJ

110 UJ 89 UJ 4.6 UJ 2.4 UJ 2.1 UJ
130 UJ 100 UJ 5.4 UJ 2.7 UJ 2.5 UJ
240 UJ 200 UJ 10 UJ 5.3 UJ 4.8 UJ
170 UJ 140 UJ 7.3 UJ 3.7 UJ 3.4 UJ

82 UJ 68 UJ 3.5 UJ 1.8 UJ 1.6 UJ
180 UJ 150 UJ 7.7 UJ 3.9 UJ 3.6 UJ
110 UJ 89 UJ 4.6 UJ 2.4 UJ 2.1 UJ

90 UJ 74 UJ 3.9 UJ 2 UJ 1.8 UJ
110 UJ 89 UJ 4.6 UJ 2.4 UJ 2.1 UJ
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SUMMARY OF SEDIMENT ANALYTICAL DATA
SMWU 9, AREA B (TANK 214)

RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID
Sampling Date

Semi-Volatile Organics (μg/kg)
1-Methylnaphthalene
2-Methylnaphthalene
Acenaphthene
1,1'-Biphenyl
Dimethoate
1,2,4,5-Tetrachlorobenzene
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,3,5-Trinitrobenzene
1,3-Dichlorobenzene
1,3-Dinitrobenzene
1,4-Dichlorobenzene
1,4-Dioxane
Safrole, Total
Thionazin
1,4-Naphthoquinone
1-Naphthylamine
2,3,4,6-Tetrachlorophenol
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dichlorophenol
2,6-Dinitrotoluene
2-Acetylaminofluorene
2-Chlorophenol
2-Chloronaphthalene
2-Methylphenol
2-Naphthylamine
2-Nitroaniline
2-Nitrophenol
2-Picoline
2-Toluidine
3 & 4 Methylphenol
3,3'-Dichlorobenzidine
3,3'-Dimethylbenzidine
3-Methylcholanthrene
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Aminobiphenyl
4-Bromophenyl phenyl ether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl phenyl ether
4-Nitroaniline
4-Nitrophenol
4-Nitroquinoline-1-oxide
7,12-Dimethylbenz(a)anthracene
Acetophenone
alpha,alpha-Dimethyl phenethylamine
Aniline
Aramite, Total
Benzyl alcohol
Bis(2-chloroethoxy)methane
Bis(2-chloroethyl)ether

9SD50 9SD50D 9SD52 9SDUVF-18 9SDUVF-20
3/17/2007 3/17/2007 3/17/2007 3/17/2007 3/17/2007

440 UJ 100 U 25 UJ 110 U 98 U
390 UJ 90 U 22 UJ 95 U 86 U
400 UJ 93 U 23 UJ 98 U 89 U

58 UJ 54 U 67 UJ 57 U 52 U
91 UJ 83 U 100 UJ 88 U 80 U
62 UJ 57 U 72 UJ 61 U 55 U
42 UJ 39 U 49 UJ 41 U 37 U
46 UJ 43 U 53 UJ 45 U 41 U

170 UJ 150 U 190 UJ 160 U 150 U
52 UJ 48 U 60 UJ 51 U 46 U

100 UJ 93 U 120 UJ 98 U 89 U
44 UJ 41 U 51 UJ 43 U 39 U

130 UJ 120 U 150 UJ 130 U 120 U
110 UJ 98 U 120 UJ 100 U 94 U

85 UJ 78 U 97 UJ 82 U 75 U
78 UJ 72 U 90 UJ 76 U 69 U

170 UJ 150 U 190 UJ 160 U 150 U
91 UJ 83 U 100 UJ 88 U 80 U
64 UJ 59 U 74 UJ 63 U 57 U
40 UJ 37 U 46 UJ 39 U 36 U
46 UJ 43 U 53 UJ 45 U 41 U
70 UJ 65 U 81 UJ 69 U 62 U

340 UJ 310 U 390 UJ 330 U 300 U
38 UJ 35 U 44 UJ 37 U 34 U

110 UJ 98 U 120 UJ 100 U 94 U
66 UJ 61 U 76 UJ 65 U 59 U
76 UJ 70 U 88 UJ 74 U 68 U
54 UJ 50 U 62 UJ 53 U 48 U
48 UJ 44 U 55 UJ 47 U 43 U
60 UJ 56 U 69 UJ 59 U 53 U

170 UJ 150 UJ 190 UJ 160 U 150 U
46 UJ 43 U 53 UJ 45 U 41 U
40 UJ 37 U 46 UJ 39 U 36 U

170 UJ 150 U 190 UJ 160 UJ 150 UJ
110 UJ 100 U 130 UJ 110 U 100 U

58 UJ 54 U 67 UJ 57 U 52 U
60 UJ 56 U 69 UJ 59 U 53 U

850 UJ 780 U 970 UJ 820 U 750 U
52 UJ 48 U 60 UJ 51 U 46 U
66 UJ 61 U 76 UJ 65 U 59 U

400 UJ 370 U 460 UJ 390 U 360 U
110 UJ 100 U 120 UJ 110 U 96 U

62 UJ 57 U 72 UJ 61 U 55 U
68 UJ 63 U 79 UJ 67 U 61 U
52 UJ 48 U 60 UJ 51 U 46 U
38 UJ 35 U 44 UJ 37 U 34 U
34 UJ 31 U 39 UJ 33 U 30 U

420 UJ 390 U 490 UJ 410 U 370 U
330 R 310 R 380 R 330 R 300 R

62 UJ 57 U 72 UJ 61 U 55 U
44 UJ 41 U 51 UJ 43 U 39 U

990 UJ 910 U 1100 UJ 960 U 870 U
110 J 39 U 49 UJ 41 U 37 U
120 UJ 110 U 140 UJ 120 U 110 U

76 UJ 70 U 88 UJ 74 U 68 U
48 UJ 44 U 55 UJ 47 U 43 U
56 UJ 52 U 65 UJ 55 U 50 U
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SUMMARY OF SEDIMENT ANALYTICAL DATA
SMWU 9, AREA B (TANK 214)

RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID
Sampling Date

Semi-Volatile Organics (μg/kg)
Bis(2-ethylhexyl) phthalate
Diallate
Dibenzofuran
Di-n-butyl phthalate
Diethyl phthalate
p-Dimethylamino azobenzene
Dimethyl phthalate
Dinoseb
Di-n-octyl phthalate
Ethyl methanesulfonate
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Hexachlorophene
Hexachloropropene
Isophorone
Isosafrole
Methapyrilene
Methyl methanesulfonate
Nitrobenzene
N-Nitrosodi-n-butylamine
N-Nitrosodiethylamine
N-Nitrosodimethylamine
N-Nitrosodiphenylamine
N-Nitrosodi-n-propylamine
N-Nitrosomethylethylamine
N-Nitrosomorpholine
N-Nitrosopiperidine
N-Nitrosopyrrolidine
N-Nitro-o-toluidine
Pentachlorobenzene
Pentachloronitrobenzene
Pentachlorophenol
Phenacetin
Phenol
p-Phenylene diamine
Pronamide
o,o',o''-Triethylphosphorothioate
Disulfoton
Parathion
Methyl parathion
Phorate
Famphur
Butyl benzyl phthalate
bis(chloroisopropyl) ether
Sulfotepp
Pyridine

9SD50 9SD50D 9SD52 9SDUVF-18 9SDUVF-20
3/17/2007 3/17/2007 3/17/2007 3/17/2007 3/17/2007

76 UJ 70 U 88 UJ 74 U 68 U
110 UJ 100 U 130 UJ 110 U 100 U

38 UJ 35 U 44 UJ 37 U 34 U
56 UJ 52 U 65 UJ 55 U 50 U
44 UJ 41 U 51 UJ 43 U 39 U
76 UJ 70 U 88 UJ 74 U 68 U
38 UJ 35 U 44 UJ 37 U 34 U

170 UJ 150 U 190 UJ 160 U 150 U
62 UJ 57 U 72 UJ 61 U 55 U

130 UJ 120 U 150 UJ 130 U 120 U
52 UJ 48 U 60 UJ 51 U 46 U
40 UJ 37 U 46 UJ 39 U 36 U

170 UJ 150 U 190 UJ 160 U 150 U
40 UJ 37 U 46 UJ 39 U 36 U

25000 UJ 23000 U 29000 UJ 25000 U 22000 U
91 UJ 83 UJ 100 UJ 88 UJ 80 UJ
44 UJ 41 U 51 UJ 43 U 39 U

130 UJ 120 U 150 UJ 130 U 110 U
85 UJ 78 UJ 97 UJ 82 UJ 75 UJ

110 UJ 100 UJ 130 UJ 110 UJ 98 UJ
70 UJ 65 U 81 UJ 69 U 62 U

100 UJ 96 U 120 UJ 100 U 93 U
89 UJ 82 U 100 UJ 86 U 78 U

120 UJ 110 U 140 UJ 120 U 110 U
46 UJ 43 U 53 UJ 45 U 41 U
56 UJ 52 U 65 UJ 55 U 50 U

100 UJ 96 U 120 UJ 100 U 93 U
130 UJ 120 U 150 UJ 130 U 120 U
140 UJ 130 U 160 UJ 140 U 130 U

91 UJ 83 U 100 UJ 88 U 80 U
64 UJ 59 U 74 UJ 63 U 57 U

130 UJ 120 U 150 UJ 130 U 110 U
110 UJ 100 U 130 UJ 110 U 100 U
170 UJ 150 U 190 UJ 160 U 150 U
100 UJ 94 U 120 UJ 100 U 91 U

60 UJ 56 U 69 UJ 59 U 53 U
3400 UJ 3100 U 3900 UJ 3300 U 3000 U

130 UJ 120 U 150 UJ 120 U 110 U
140 UJ 130 U 170 UJ 140 U 130 U
110 UJ 100 U 130 UJ 110 U 98 U
110 UJ 100 U 130 UJ 110 U 98 U

95 UJ 87 U 110 UJ 92 U 84 U
140 UJ 130 U 160 UJ 140 U 120 U
200 UJ 180 U 230 UJ 190 U 170 U

54 UJ 50 U 62 UJ 53 U 48 U
70 UJ 65 U 81 UJ 69 U 62 U

110 UJ 100 U 130 UJ 110 U 98 U
190 J 69 J 69 UJ 59 U 53 U
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SUMMARY OF SEDIMENT ANALYTICAL DATA
SMWU 9, AREA B (TANK 214)

RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID
Sampling Date

Low Level PAHs (μg/kg)
Acenaphthylene
Anthracene
Benzo[a]anthracene
Benzo[a]pyrene
Benzo[b]fluoranthene
Benzo[g,h,i]perylene
Benzo[k]fluoranthene
Chrysene
Dibenz(a,h)anthracene
Fluoranthene
Fluorene
Indeno[1,2,3-cd]pyrene
Naphthalene
Phenanthrene
Pyrene
Petroleum Hydrocarbons (mg/kg)
Gasoline Range Organics 
Diesel Range Organics
Inorganics (mg/kg)
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Lead
Nickel
Selenium
Silver
Thallium
Tin
Vanadium
Zinc
Mercury

9SD50 9SD50D 9SD52 9SDUVF-18 9SDUVF-20
3/17/2007 3/17/2007 3/17/2007 3/17/2007 3/17/2007

390 UJ 91 U 23 UJ 96 U 87 U
400 UJ 93 U 23 UJ 98 U 89 U
400 UJ 93 U 23 UJ 98 U 89 U
330 UJ 77 U 19 UJ 81 U 74 U
440 UJ 100 U 25 UJ 110 U 98 U
400 UJ 93 U 23 UJ 98 U 89 U
340 UJ 79 U 20 UJ 83 U 76 U
370 UJ 86 U 21 UJ 91 U 83 U
560 UJ 130 U 32 UJ 140 U 120 U
440 UJ 100 U 25 UJ 110 U 98 U
480 UJ 110 U 28 UJ 120 U 110 U
640 UJ 150 U 37 UJ 160 U 140 U
480 UJ 110 U 28 UJ 120 U 110 U
520 UJ 120 U 30 UJ 130 U 120 U
480 UJ 110 U 28 UJ 120 U 110 U

45 J 19 J 0.19 UJ 0.16 UJ 0.15 U
2300 J 1300 J 560 J 1.9 U 4.3 J

0.82 UJ 0.76 UJ 0.99 UJ 0.8 UJ 0.72 UJ
1.2 UJ 1.7 J 1.5 UJ 2 J 2.2 J
30 J 21 15 J 44 51

0.25 J 0.21 J 0.2 J 0.36 J 0.31 J
0.4 UJ 0.37 U 0.48 UJ 0.39 U 0.95 J
28 J 21 14 J 25 23
9.8 J 7.3 J 5.8 J 6.7 J 8.6 J

120 J 82 J 70 J 83 J 87 J
320 J 230 26 J 18 13
9.9 J 7.9 6.3 J 8.9 8.4
1.6 UJ 1.5 U 2 UJ 1.6 U 1.4 U

0.18 UJ 0.17 U 0.22 UJ 0.18 U 0.16 U
2.4 UJ 2.2 UJ 2.9 UJ 2.3 UJ 6.3 J
7.3 UJ 6.8 U 8.8 UJ 7.1 U 6.4 U

220 J 160 J 130 J 180 J 230 J
65 J 54 J 42 J 60 J 66 J

0.059 J 0.049 J 0.066 J 0.07 J 0.056 J
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SUMMARY OF SEDIMENT ANALYTICAL DATA
SMWU 9, AREA B (TANK 214)

RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID
Sampling Date

Volatile Organics (μg/kg)
Acetone
Acetonitrile
Acrolein
Acrylonitrile
Benzene
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
2-Chloro-1,3-butadiene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
3-Chloro-1-propene
cis-1,3-Dichloropropene
1,2-Dibromo-3-Chloropropane
Dibromomethane
Dichlorobromomethane
Dichlorodifluoromethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2-Dichloropropane
Ethylbenzene
Ethylene Dibromide
Ethyl methacrylate
2-Hexanone
Iodomethane
Isobutanol
Methacrylonitrile
Methylene Chloride
Methyl Ethyl Ketone
methyl isobutyl ketone
Methyl methacrylate
Pentachloroethane
Propionitrile
Styrene
1,1,1,2-Tetrachloroethane
Tetrachloroethene
Toluene
trans-1,4-Dichloro-2-butene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
1,1,1-Trichloroethane
Trichloroethene
Trichlorofluoromethane
1,2,3-Trichloropropane
Vinyl acetate
Vinyl chloride
Xylenes, Total
1,2-Dichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane

9SD53 9SDBKG01
3/17/2007 3/19/2007

160 UJ 10 J
72 UJ 64 UJ
28 UJ 25 UJ
40 UJ 36 UJ
2.2 UJ 2 UJ
5.6 UJ 5 UJ
3.3 UJ 3 UJ
24 J 2.3 UJ
2.3 UJ 2 UJ
1.8 UJ 1.6 UJ
2.1 UJ 1.9 UJ
2.8 UJ 2.5 UJ
3.8 UJ 3.4 UJ
2.3 UJ 2 UJ
1.8 UJ 1.6 UJ
3.1 UJ 2.8 UJ
2.3 UJ 2.1 UJ
12 UJ 11 UJ
3.3 UJ 3 UJ
2.6 UJ 2.3 UJ
6.4 UJ 5.7 UJ
2.6 UJ 2.3 UJ
2.8 UJ 2.5 UJ
3.3 UJ 3 UJ
2.2 UJ 2 UJ
3.6 UJ 3.2 UJ

2 UJ 1.8 UJ
14 UJ 12 UJ
2.6 UJ 2.3 UJ

330 UJ 300 UJ
41 UJ 37 UJ
4.1 UJ 3.7 UJ
23 J 9.2 UJ
15 UJ 13 UJ
4.3 UJ 3.8 UJ
12 UJ 11 UJ
59 UJ 53 UJ
2.2 UJ 2 UJ
3.6 UJ 3.2 UJ
2.6 UJ 2.3 UJ
2.6 UJ 2.3 UJ
10 UJ 9.2 UJ
2.8 UJ 2.5 UJ
2.8 UJ 2.5 UJ
2.2 UJ 2 UJ
3.1 UJ 2.8 UJ
3.6 UJ 3.2 UJ
6.9 UJ 6.2 UJ
4.9 UJ 4.4 UJ
2.4 UJ 2.1 UJ
5.1 UJ 4.6 UJ
3.1 UJ 2.8 UJ
2.6 UJ 2.3 UJ
3.1 UJ 2.8 UJ
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SUMMARY OF SEDIMENT ANALYTICAL DATA
SMWU 9, AREA B (TANK 214)

RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID
Sampling Date

Semi-Volatile Organics (μg/kg)
1-Methylnaphthalene
2-Methylnaphthalene
Acenaphthene
1,1'-Biphenyl
Dimethoate
1,2,4,5-Tetrachlorobenzene
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,3,5-Trinitrobenzene
1,3-Dichlorobenzene
1,3-Dinitrobenzene
1,4-Dichlorobenzene
1,4-Dioxane
Safrole, Total
Thionazin
1,4-Naphthoquinone
1-Naphthylamine
2,3,4,6-Tetrachlorophenol
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dichlorophenol
2,6-Dinitrotoluene
2-Acetylaminofluorene
2-Chlorophenol
2-Chloronaphthalene
2-Methylphenol
2-Naphthylamine
2-Nitroaniline
2-Nitrophenol
2-Picoline
2-Toluidine
3 & 4 Methylphenol
3,3'-Dichlorobenzidine
3,3'-Dimethylbenzidine
3-Methylcholanthrene
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Aminobiphenyl
4-Bromophenyl phenyl ether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl phenyl ether
4-Nitroaniline
4-Nitrophenol
4-Nitroquinoline-1-oxide
7,12-Dimethylbenz(a)anthracene
Acetophenone
alpha,alpha-Dimethyl phenethylamine
Aniline
Aramite, Total
Benzyl alcohol
Bis(2-chloroethoxy)methane
Bis(2-chloroethyl)ether

9SD53 9SDBKG01
3/17/2007 3/19/2007

120 UJ 2.7 UJ
110 UJ 2.4 UJ
110 U 2.5 UJ
640 UJ 72 UJ
990 UJ 110 UJ
680 UJ 77 UJ
460 UJ 52 UJ
510 UJ 57 UJ

1800 UJ 200 UJ
570 UJ 64 UJ

1100 UJ 120 UJ
480 UJ 54 UJ

1500 UJ 160 UJ
1200 UJ 130 UJ

930 UJ 100 UJ
860 UJ 97 UJ

1800 UJ 200 UJ
990 UJ 110 UJ
700 UJ 79 UJ
440 UJ 50 UJ
510 UJ 57 UJ
770 UJ 87 UJ

3700 UJ 420 UJ
420 UJ 47 UJ

1200 UJ 130 UJ
730 UJ 82 UJ
840 UJ 94 UJ
590 UJ 67 UJ
530 UJ 59 UJ
660 UJ 74 UJ

1800 UJ 200 UJ
510 UJ 57 UJ
440 UJ 50 UJ

1800 UJ 200 UJ
1200 UJ 140 UJ

640 UJ 72 UJ
660 UJ 74 UJ

9300 UJ 1000 UJ
570 UJ 64 UJ
730 UJ 82 UJ

4400 UJ 500 UJ
1200 UJ 130 UJ

680 UJ 77 UJ
750 UJ 84 UJ
570 UJ 64 UJ
420 UJ 47 UJ
370 UJ 42 UJ

4600 UJ 520 UJ
3700 R 410 R

680 UJ 77 UJ
480 UJ 54 UJ

11000 UJ 1200 UJ
460 UJ 52 UJ

1300 UJ 150 UJ
840 UJ 94 UJ
530 UJ 59 UJ
620 UJ 69 UJ
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SUMMARY OF SEDIMENT ANALYTICAL DATA
SMWU 9, AREA B (TANK 214)

RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID
Sampling Date

Semi-Volatile Organics (μg/kg)
Bis(2-ethylhexyl) phthalate
Diallate
Dibenzofuran
Di-n-butyl phthalate
Diethyl phthalate
p-Dimethylamino azobenzene
Dimethyl phthalate
Dinoseb
Di-n-octyl phthalate
Ethyl methanesulfonate
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Hexachlorophene
Hexachloropropene
Isophorone
Isosafrole
Methapyrilene
Methyl methanesulfonate
Nitrobenzene
N-Nitrosodi-n-butylamine
N-Nitrosodiethylamine
N-Nitrosodimethylamine
N-Nitrosodiphenylamine
N-Nitrosodi-n-propylamine
N-Nitrosomethylethylamine
N-Nitrosomorpholine
N-Nitrosopiperidine
N-Nitrosopyrrolidine
N-Nitro-o-toluidine
Pentachlorobenzene
Pentachloronitrobenzene
Pentachlorophenol
Phenacetin
Phenol
p-Phenylene diamine
Pronamide
o,o',o''-Triethylphosphorothioate
Disulfoton
Parathion
Methyl parathion
Phorate
Famphur
Butyl benzyl phthalate
bis(chloroisopropyl) ether
Sulfotepp
Pyridine

9SD53 9SDBKG01
3/17/2007 3/19/2007

840 UJ 94 UJ
1200 UJ 140 UJ

420 UJ 47 UJ
620 UJ 69 UJ
480 UJ 54 UJ
840 UJ 94 UJ
420 UJ 47 UJ

1800 UJ 210 UJ
680 UJ 77 UJ

1500 UJ 160 UJ
570 UJ 64 UJ
440 UJ 50 UJ

1800 UJ 210 UJ
440 UJ 50 UJ

280000 R 31000 UJ
990 UJ 110 UJ
480 UJ 54 UJ

1400 UJ 160 UJ
930 UJ 100 UJ

1200 UJ 140 UJ
770 UJ 87 UJ

1100 UJ 130 UJ
970 UJ 110 UJ

1300 UJ 150 UJ
510 UJ 57 UJ
620 UJ 69 UJ

1100 UJ 130 UJ
1500 UJ 160 UJ
1600 UJ 180 UJ

990 UJ 110 UJ
700 UJ 79 UJ

1400 UJ 160 UJ
1200 UJ 140 UJ
1800 UJ 210 UJ
1100 UJ 130 UJ

660 UJ 74 UJ
37000 UJ 4200 UJ

1400 UJ 160 UJ
1600 UJ 180 UJ
1200 UJ 140 UJ
1200 UJ 140 UJ
1000 UJ 120 UJ
1500 UJ 170 UJ
2200 UJ 240 UJ

590 UJ 67 UJ
770 UJ 87 UJ

1200 UJ 140 UJ
660 UJ 74 UJ
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SUMMARY OF SEDIMENT ANALYTICAL DATA
SMWU 9, AREA B (TANK 214)

RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID
Sampling Date

Low Level PAHs (μg/kg)
Acenaphthylene
Anthracene
Benzo[a]anthracene
Benzo[a]pyrene
Benzo[b]fluoranthene
Benzo[g,h,i]perylene
Benzo[k]fluoranthene
Chrysene
Dibenz(a,h)anthracene
Fluoranthene
Fluorene
Indeno[1,2,3-cd]pyrene
Naphthalene
Phenanthrene
Pyrene
Petroleum Hydrocarbons (mg/kg)
Gasoline Range Organics 
Diesel Range Organics
Inorganics (mg/kg)
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Lead
Nickel
Selenium
Silver
Thallium
Tin
Vanadium
Zinc
Mercury

9SD53 9SDBKG01
3/17/2007 3/19/2007

110 UJ 2.4 UJ
110 UJ 2.5 UJ
110 UJ 2.5 UJ

92 UJ 2.1 UJ
120 UJ 2.7 UJ
170 J 2.5 UJ

94 UJ 2.1 UJ
1100 J 2.3 UJ

150 UJ 3.5 UJ
120 UJ 2.7 UJ
130 UJ 3 UJ
180 UJ 4 UJ
130 UJ 3 UJ
140 UJ 3.2 UJ

1400 J 3 UJ

0.47 J 0.2 UJ
4200 J 36 J

0.95 UJ 1 UJ
1.4 UJ 1.6 J
14 J 41 J

0.22 J 0.37 J
0.46 UJ 0.5 UJ

20 J 28 J
6.5 J 8.7 J
77 J 140 J
19 J 10 J

8 J 10 J
1.9 UJ 2 UJ

0.21 UJ 0.23 UJ
2.7 UJ 3 UJ
8.4 UJ 9.1 UJ

150 J 270 J
49 J 74 J

0.072 J 0.06 J
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APPENDIX D.4 
GROUNDWATER



SUMMARY OF GROUNDWATER ANALYTICAL DATA
SMWU 9, AREA B (TANK 214)

RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID 9GW00 9GW01 9GW06 9GW09 9GW13
Sampling Date 3/16/2007 3/16/2007 3/16/2007 3/16/2007 3/16/2007

Volatile Organics (μg/L)
Acetone 29 U 13 U 13 U 16 U 11 U
Acetonitrile 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U
Acrolein 12 U 12 U 12 U 12 U 12 U
Acrylonitrile 3.2 U 3.2 U 3.2 U 3.2 U 3.2 U
Benzene 0.54 U 0.54 U 0.54 U 0.54 U 17
Bromoform 0.42 U 0.42 U 0.42 U 0.42 U 0.42 U
Bromomethane 0.36 U 0.36 U 0.36 U 0.36 U 0.36 U
Carbon disulfide 0.93 UJ 0.93 UJ 0.93 UJ 0.93 UJ 0.93 UJ
Carbon tetrachloride 3.6 J 0.72 U 0.72 U 2.3 J 0.72 U
Chlorobenzene 0.75 U 3.2 0.75 U 1.5 J 0.75 U
2-Chloro-1,3-butadiene 0.91 U 0.91 U 0.91 U 0.91 U 0.91 U
Chlorodibromomethane 0.41 U 0.41 U 0.41 U 0.41 U 0.41 U
Chloroethane 0.89 UJ 0.89 UJ 0.89 UJ 0.89 UJ 0.89 UJ
Chloroform 0.52 U 0.52 U 0.52 U 0.52 U 0.52 U
Chloromethane 0.53 U 0.53 U 0.53 U 0.53 U 0.53 U
3-Chloro-1-propene 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U
cis-1,3-Dichloropropene 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U
1,2-Dibromo-3-Chloropropane 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U
Dibromomethane 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U
Dichlorobromomethane 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U
Dichlorodifluoromethane 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
1,1-Dichloroethane 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U
1,1-Dichloroethene 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U
1,2-Dichloropropane 0.56 U 0.56 U 0.56 U 0.56 U 0.56 U
Ethylbenzene 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U
Ethylene Dibromide 0.93 U 0.93 U 0.93 U 0.93 U 0.93 U
Ethyl methacrylate 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U
2-Hexanone 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U
Iodomethane 0.41 U 0.41 U 0.41 U 0.41 U 0.41 U
Isobutanol 0.36 U 0.36 U 0.36 U 0.36 U 0.36 U
Methacrylonitrile 0.62 U 0.62 U 0.62 U 0.62 U 130
Methylene Chloride 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
Methyl Ethyl Ketone 0.39 U 0.39 U 0.39 U 0.39 U 0.39 U
methyl isobutyl ketone 0.96 UJ 0.96 UJ 0.96 UJ 0.96 UJ 0.96 UJ
Methyl methacrylate 13 R 13 R 13 R 13 R 13 R
Pentachloroethane 9.1 U 9.1 U 9.1 U 9.1 U 9.1 U
Propionitrile 0.44 U 0.44 U 0.44 U 0.44 U 0.44 U
Styrene 0.36 U 0.36 U 0.36 U 0.36 U 0.36 U
1,1,1,2-Tetrachloroethane 0.45 U 0.45 U 0.45 U 0.45 U 0.45 U
Tetrachloroethene 1 U 1 U 1 U 1 U 1 U
Toluene 10 U 10 U 10 U 10 U 10 U
trans-1,4-Dichloro-2-butene 0.42 U 0.42 U 0.42 U 0.42 U 0.42 U
trans-1,2-Dichloroethene 0.53 U 0.53 U 0.53 U 0.53 U 0.53 U
trans-1,3-Dichloropropene 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U
1,1,1-Trichloroethane 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U
Trichloroethene 0.62 U 0.62 U 0.62 U 0.62 U 0.62 U
Trichlorofluoromethane 0.79 U 0.79 U 0.79 U 0.79 U 0.79 U
1,2,3-Trichloropropane 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U
Vinyl acetate 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U
Vinyl chloride 0.96 UJ 0.96 UJ 0.96 UJ 0.96 UJ 0.96 UJ
Xylenes, Total 0.44 U 0.44 U 0.44 U 0.44 U 0.44 U
1,2-Dichloroethane 0.7 U 0.7 U 0.7 U 0.7 U 0.7 U
1,1,2,2-Tetrachloroethane 0.92 U 0.92 U 0.92 U 0.92 U 0.92 U
1,1,2-Trichloroethane 1.3 U 14 1.3 U 1.3 U 1.3 U
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SUMMARY OF GROUNDWATER ANALYTICAL DATA
SMWU 9, AREA B (TANK 214)

RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID 9GW00 9GW01 9GW06 9GW09 9GW13
Sampling Date 3/16/2007 3/16/2007 3/16/2007 3/16/2007 3/16/2007

Semi-Volatile Organics (μg/L)
1-Methylnaphthalene NA 0.56 U 0.011 U 0.011 U 8.8
2-Methylnaphthalene NA 0.38 U 0.0074 U 0.0075 U 13
Acenaphthene NA 0.82 U 0.016 U 0.016 U 0.015 U
1,1'-Biphenyl NA 0.67 U 0.66 U 0.65 U 0.64 U
Dimethoate NA 0.63 U 0.62 U 0.62 U 0.6 U
1,2,4,5-Tetrachlorobenzene NA 1.2 U 1.2 U 1.2 U 1.1 U
1,2,4-Trichlorobenzene NA 0.53 U 0.52 U 0.52 U 0.51 U
1,2-Dichlorobenzene NA 0.98 U 0.97 U 0.96 U 0.94 U
1,3,5-Trinitrobenzene NA 0.61 U 0.6 U 0.6 U 0.58 U
1,3-Dichlorobenzene NA 0.54 U 0.53 U 0.53 U 0.52 U
1,3-Dinitrobenzene NA 0.67 U 0.66 U 0.65 U 0.64 U
1,4-Dichlorobenzene NA 0.51 U 0.5 U 0.5 U 0.49 U
1,4-Dioxane NA 2.3 U 2.2 U 2.2 U 4.3 J
Safrole, Total NA 0.97 U 0.96 U 0.95 U 0.93 U
Thionazin NA 0.66 U 0.65 U 0.64 U 0.63 U
1,4-Naphthoquinone NA 1.2 U 1.2 U 1.2 U 1.1 U
1-Naphthylamine NA 0.46 U 0.46 U 0.45 U 0.44 U
2,3,4,6-Tetrachlorophenol NA 0.62 U 0.61 U 0.61 U 0.59 U
2,4,5-Trichlorophenol NA 0.69 U 0.68 U 0.67 U 0.66 U
2,4,6-Trichlorophenol NA 0.65 U 0.64 U 0.63 U 0.62 U
2,4-Dichlorophenol NA 2.1 J 0.97 U 0.96 U 0.94 U
2,4-Dimethylphenol NA 4.9 UJ 4.9 U 4.8 U 4.7 U
2,4-Dinitrophenol NA 0.55 U 0.54 U 0.54 U 0.53 U
2,4-Dinitrotoluene NA 0.68 U 0.67 U 0.66 U 0.65 U
2,6-Dichlorophenol NA 0.56 U 0.55 U 0.55 U 0.54 U
2,6-Dinitrotoluene NA 1.4 U 1.4 U 1.3 U 1.3 U
2-Acetylaminofluorene NA 0.71 U 0.7 U 0.69 U 0.68 U
2-Chlorophenol NA 0.61 U 0.6 U 0.6 U 0.58 U
2-Chloronaphthalene NA 0.69 U 0.68 U 0.67 U 0.66 U
2-Methylphenol NA 0.63 U 0.62 U 0.62 U 0.6 U
2-Naphthylamine NA 0.68 U 0.67 U 0.66 U 0.65 U
2-Nitroaniline NA 0.72 U 0.71 U 0.7 U 0.69 U
2-Nitrophenol NA 0.85 U 0.84 UJ 0.84 UJ 0.82 UJ
2-Picoline NA 0.57 U 0.56 U 0.56 U 0.55 U
2-Toluidine NA 0.65 U 2 J 0.63 U 1.8 J
3 & 4 Methylphenol NA 0.98 U 0.97 U 0.96 U 0.94 U
3,3'-Dichlorobenzidine NA 2.5 U 2.4 U 2.4 U 2.4 U
3,3'-Dimethylbenzidine NA 1.4 U 1.4 U 1.3 U 1.3 U
3-Methylcholanthrene NA 0.68 U 0.67 U 0.66 U 0.65 U
3-Nitroaniline NA 0.98 U 0.97 U 0.96 U 0.94 U
4,6-Dinitro-2-methylphenol NA 0.67 U 0.66 U 0.65 U 0.64 U
4-Aminobiphenyl NA 0.83 U 0.83 U 0.82 U 0.8 U
4-Bromophenyl phenyl ether NA 0.54 U 0.53 U 0.53 U 0.52 U
4-Chloro-3-methylphenol NA 0.51 U 0.5 U 0.5 U 0.49 U
4-Chloroaniline NA 0.55 U 0.54 U 0.54 U 0.53 U
4-Chlorophenyl phenyl ether NA 0.83 U 0.83 U 0.82 U 0.8 U
4-Nitroaniline NA 3.3 U 3.3 U 3.3 U 3.2 U
4-Nitrophenol NA 4.9 R 4.9 R 4.8 R 4.7 R
4-Nitroquinoline-1-oxide NA 1.3 U 1.3 U 1.3 U 1.2 U
7,12-Dimethylbenz(a)anthracene NA 0.81 U 0.81 U 0.8 U 0.78 U
Acetophenone NA 9.8 U 9.7 U 9.6 U 9.4 U
alpha,alpha-Dimethyl phenethylamine NA 0.64 U 0.63 U 0.63 U 0.61 U
Aniline NA 1.7 U 1.7 U 1.6 U 1.6 U
Aramite, Total NA 0.78 U 0.78 U 0.77 U 0.75 U
Benzyl alcohol NA 0.76 U 0.76 U 0.75 U 0.74 U
Bis(2-chloroethoxy)methane NA 0.71 U 0.7 U 0.69 U 0.68 U
Bis(2-chloroethyl)ether NA 0.96 U 0.95 U 0.94 U 0.92 U
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SUMMARY OF GROUNDWATER ANALYTICAL DATA
SMWU 9, AREA B (TANK 214)

RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID 9GW00 9GW01 9GW06 9GW09 9GW13
Sampling Date 3/16/2007 3/16/2007 3/16/2007 3/16/2007 3/16/2007

Semi-Volatile Organics (μg/L)
Bis(2-ethylhexyl) phthalate NA 1.6 U 1.6 U 1.5 U 1.5 U
Diallate NA 0.68 U 0.67 U 0.66 U 0.65 U
Dibenzofuran NA 0.8 U 0.8 U 0.79 U 0.77 U
Di-n-butyl phthalate NA 0.58 U 0.57 U 0.57 U 0.56 U
Diethyl phthalate NA 1.2 U 1.2 U 1.2 U 1.1 U
p-Dimethylamino azobenzene NA 0.58 U 0.57 U 0.57 U 0.56 U
Dimethyl phthalate NA 2.5 U 2.4 U 2.4 U 2.4 U
Dinoseb NA 0.78 U 0.78 U 0.77 U 0.75 U
Di-n-octyl phthalate NA 0.88 U 0.87 U 0.87 U 0.85 U
Ethyl methanesulfonate NA 1.1 U 1.1 U 1.1 U 1 U
Hexachlorobenzene NA 0.98 U 0.97 U 0.96 U 0.94 U
Hexachlorobutadiene NA 4.9 U 4.9 U 4.8 U 4.7 U
Hexachlorocyclopentadiene NA 0.98 U 0.97 U 0.96 U 0.94 U
Hexachloroethane NA 46 R 46 UJ 45 U 44 U
Hexachlorophene NA 1.2 U 1.2 U 1.2 UJ 1.1 UJ
Hexachloropropene NA 0.66 U 0.65 U 0.64 U 0.63 U
Isophorone NA 0.94 U 0.93 U 0.92 U 0.91 U
Isosafrole NA 1.9 U 1.8 UJ 1.8 UJ 1.8 UJ
Methapyrilene NA 0.83 UJ 0.83 UJ 0.82 UJ 0.8 UJ
Methyl methanesulfonate NA 0.91 U 0.9 U 0.89 U 0.88 U
Nitrobenzene NA 0.76 U 0.76 U 0.75 U 0.74 U
N-Nitrosodi-n-butylamine NA 0.8 U 0.8 U 0.79 U 0.77 U
N-Nitrosodiethylamine NA 1.1 U 1.1 U 1.1 U 1 U
N-Nitrosodimethylamine NA 0.78 U 0.78 U 0.77 U 0.75 U
N-Nitrosodiphenylamine NA 0.61 U 0.6 U 0.6 U 0.58 U
N-Nitrosodi-n-propylamine NA 2.5 U 2.5 U 2.5 U 2.5 U
N-Nitrosomethylethylamine NA 1.1 U 1.1 U 1.1 U 1 U
N-Nitrosomorpholine NA 1.2 U 1.2 U 1.2 U 1.1 U
N-Nitrosopiperidine NA 0.56 U 0.55 U 0.55 U 0.54 U
N-Nitrosopyrrolidine NA 1.2 U 1.2 U 1.2 U 1.1 U
N-Nitro-o-toluidine NA 0.98 U 0.97 U 0.96 U 0.94 U
Pentachlorobenzene NA 1.2 U 1.2 U 1.2 U 1.1 U
Pentachloronitrobenzene NA 2.5 U 2.4 U 2.4 U 2.4 U
Pentachlorophenol NA 0.8 U 0.8 U 0.79 U 0.77 U
Phenacetin NA 0.97 U 0.96 U 0.95 U 5.6 J
Phenol NA 36 U 36 U 36 U 35 U
p-Phenylene diamine NA 0.71 U 0.7 U 0.69 U 0.68 U
Pronamide NA 1.3 U 1.3 U 1.3 U 1.2 U
o,o',o''-Triethylphosphorothioate NA 0.76 U 0.76 U 0.75 U 0.74 U
Disulfoton NA 0.87 U 0.86 U 0.86 U 0.84 U
Parathion NA 0.76 U 0.76 U 0.75 U 0.74 U
Methyl parathion NA 0.81 U 0.81 U 0.8 U 0.78 U
Phorate NA 2.2 U 2.1 U 2.1 U 2.1 U
Famphur NA 0.69 U 0.68 U 0.67 U 0.66 U
Butyl benzyl phthalate NA 0.8 U 0.8 U 0.79 U 0.77 U
bis(chloroisopropyl) ether NA 0.97 U 0.96 U 0.95 U 0.93 U
Sulfotepp NA 0.69 U 0.68 U 0.67 U 0.66 U
Pyridine NA 0.79 U 0.79 U 0.78 U 0.76 U
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SUMMARY OF GROUNDWATER ANALYTICAL DATA
SMWU 9, AREA B (TANK 214)

RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID 9GW00 9GW01 9GW06 9GW09 9GW13
Sampling Date 3/16/2007 3/16/2007 3/16/2007 3/16/2007 3/16/2007

Low Level PAHs (μg/L)
Acenaphthylene NA 0.42 U 0.0081 U 0.0083 U 0.008 U
Anthracene NA 0.56 U 0.011 U 0.011 U 0.011 U
Benzo[a]anthracene NA 0.71 U 0.014 U 0.014 U 0.013 U
Benzo[a]pyrene NA 0.82 U 0.016 U 0.016 U 0.015 U
Benzo[b]fluoranthene NA 2.1 U 0.04 U 0.041 U 0.039 U
Benzo[g,h,i]perylene NA 1.2 U 0.023 U 0.023 U 0.022 U
Benzo[k]fluoranthene NA 1.8 U 0.035 U 0.036 U 0.035 U
Chrysene NA 0.77 U 0.015 U 0.015 U 0.014 U
Dibenz(a,h)anthracene NA 1.2 U 0.024 U 0.024 U 0.023 U
Fluoranthene NA 0.43 U 0.0083 U 0.0085 U 0.0082 U
Fluorene NA 0.61 U 0.012 U 0.012 U 0.14 J
Indeno[1,2,3-cd]pyrene NA 1.7 U 0.032 U 0.033 U 0.032 U
Naphthalene NA 0.48 U 0.0093 U 0.0095 U 16
Phenanthrene NA 0.43 U 0.0083 U 0.0085 U 0.21 J
Pyrene NA 0.44 U 0.0084 U 0.0086 U 0.032 J
Petroleum Hydrocarbons (mg/L)
Gasoline Range Organics 0.11 1.9 J 0.38 0.033 U 1.5 J
Diesel Range Organics NA 11 0.15 U 1.4 1.8 J
Inorganics, Total (mg/L)
Antimony 5.1 U 5.1 U 5.1 U 5.1 U 5.1 U
Arsenic 13 J 20 5.2 U 5.2 U 5.2 U
Barium 230 370 100 110 190 J
Beryllium 0.83 J 0.14 U 0.14 U 0.25 J 0.14 U
Cadmium 13 1 U 1.3 J 6 1 U
Chromium 56 3.2 U 2.1 U 13 5.2 U
Cobalt 40 2.7 J 29 14 12
Copper 510 12 J 54 J 120 J 80 J
Lead 27 3.5 U 3.5 U 5 J 8.7 J
Nickel 31 J 2.2 J 4.5 J 7.2 J 3.5 J
Selenium 6.1 U 5.4 U 5.4 U 5.4 U 5.4 U
Silver 1.2 J 1 U 1 U 1 U 1 U
Thallium 11 UJ 11 UJ 11 UJ 11 UJ 11 UJ
Tin 6.3 U 7.1 J 6.3 U 6.3 U 6.3 U
Vanadium 630 J 60 J 58 J 160 J 79 J
Zinc 160 9.7 U 17 U 33 17 U
Mercury 0.57 J 0.08 UJ 0.08 UJ 0.08 UJ 0.08 UJ
Inorganics, Dissolved (mg/L)
Antimony NA 4 U 4 U 4 U 4 U
Arsenic NA 25 4.2 U 4.8 J 4.2 U
Barium NA 370 61 85 180 J
Beryllium NA 0.14 J 0.12 U 0.18 J 0.12 U
Cadmium NA 1 U 1 U 4.3 J 1 U
Chromium NA 2.3 U 0.83 U 1.2 U 0.83 U
Cobalt NA 5.8 J 29 6.5 J 9.9 J
Copper NA 3.2 J 5.7 J 2.5 J 1.7 U
Lead NA 2.2 U 2.2 U 2.2 U 2.2 U
Nickel NA 2 J 3.6 J 2.1 J 2.6 J
Selenium NA 6.2 U 6.2 U 6.2 U 6.2 U
Silver NA 1 U 1 U 1 U 1 U
Thallium NA 9.8 UJ 9.8 UJ 9.8 UJ 9.8 UJ
Tin NA 14 U 14 U 14 U 14 U
Vanadium NA 61 J 13 56 J 22 R
Zinc NA 14 U 9.5 U 9.3 U 11 U
Mercury NA 0.08 UJ 0.08 UJ 0.08 UJ 0.08 UJ

4 of 8



SUMMARY OF GROUNDWATER ANALYTICAL DATA
SMWU 9, AREA B (TANK 214)

RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID
Sampling Date

Volatile Organics (μg/L)
Acetone
Acetonitrile
Acrolein
Acrylonitrile
Benzene
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
2-Chloro-1,3-butadiene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
3-Chloro-1-propene
cis-1,3-Dichloropropene
1,2-Dibromo-3-Chloropropane
Dibromomethane
Dichlorobromomethane
Dichlorodifluoromethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2-Dichloropropane
Ethylbenzene
Ethylene Dibromide
Ethyl methacrylate
2-Hexanone
Iodomethane
Isobutanol
Methacrylonitrile
Methylene Chloride
Methyl Ethyl Ketone
methyl isobutyl ketone
Methyl methacrylate
Pentachloroethane
Propionitrile
Styrene
1,1,1,2-Tetrachloroethane
Tetrachloroethene
Toluene
trans-1,4-Dichloro-2-butene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
1,1,1-Trichloroethane
Trichloroethene
Trichlorofluoromethane
1,2,3-Trichloropropane
Vinyl acetate
Vinyl chloride
Xylenes, Total
1,2-Dichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane

9GW13D 9GW16 9GW17 9GW25
3/16/2007 3/16/2007 3/16/2007 3/17/2007

7.3 U 7.3 U 7.3 U 7.3 U
0.23 U 0.23 U 0.23 U 0.23 U

12 U 12 U 12 U 12 U
3.2 U 3.2 U 3.2 U 3.2 U
20 0.54 U 24 330 J

0.42 U 0.42 U 0.42 U 0.42 U
0.36 U 0.36 U 0.36 U 0.36 U
0.93 UJ 0.93 UJ 0.93 UJ 0.93 UJ
0.72 U 0.72 U 0.72 U 0.72 U
0.75 U 0.75 U 0.75 U 0.75 U
0.91 U 0.91 U 0.91 U 0.91 U
0.41 U 0.41 U 0.41 U 0.41 U
0.89 UJ 0.89 UJ 0.89 UJ 0.89 UJ
0.52 U 0.52 U 0.52 U 0.52 U
0.53 U 0.53 U 0.53 U 0.53 U

0.4 U 0.4 U 0.4 U 0.4 U
0.35 U 0.35 U 0.35 U 0.35 U

0.4 U 0.4 U 0.4 U 0.4 U
0.65 U 0.65 U 0.65 U 0.65 U
0.34 U 0.34 U 0.34 U 0.34 U
0.33 U 0.33 U 0.33 U 0.33 U

0.8 U 0.8 U 0.8 U 0.8 U
0.73 U 0.73 U 0.73 U 0.73 U
0.56 U 0.56 U 0.56 U 0.56 U
0.28 U 0.28 U 0.28 U 0.28 U
0.93 U 0.93 U 0.93 U 0.93 U

0.8 U 0.8 U 0.8 U 0.8 U
0.26 U 0.26 U 0.26 U 0.26 U
0.41 U 0.41 U 0.41 U 0.41 U
0.36 U 0.36 U 0.36 U 0.36 U
130 0.62 U 89 1.8 J
0.33 U 0.33 U 0.33 U 0.33 U
0.39 U 0.39 U 0.39 U 0.39 U
0.96 UJ 0.96 UJ 0.96 UJ 0.96 UJ

13 R 13 R 13 R 13 R
9.1 U 9.1 U 9.1 U 9.1 U

0.44 U 0.44 U 0.44 U 0.44 U
0.36 U 0.36 U 0.36 U 0.36 U
0.45 U 0.45 U 0.45 U 0.45 U

1 U 1 U 1 U 1 U
10 U 10 U 10 U 10 U

0.42 U 0.42 U 0.42 U 0.42 U
0.53 U 0.53 U 0.53 U 0.53 U
0.21 U 0.21 U 0.21 U 0.21 U
0.75 U 0.75 U 0.75 U 0.75 U
0.62 U 0.62 U 0.62 U 0.62 U
0.79 U 0.79 U 0.79 U 0.79 U
0.37 U 0.37 U 0.37 U 0.37 U
0.71 U 0.71 U 0.71 U 0.71 U
0.96 UJ 0.96 UJ 0.96 UJ 0.96 UJ
0.44 U 0.44 U 0.44 U 0.44 U

0.7 U 0.7 U 0.7 U 0.7 U
0.92 U 0.92 U 0.92 U 0.92 U

1.3 U 1.3 U 1.3 U 1.3 U
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SUMMARY OF GROUNDWATER ANALYTICAL DATA
SMWU 9, AREA B (TANK 214)

RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID
Sampling Date

Semi-Volatile Organics (μg/L)
1-Methylnaphthalene
2-Methylnaphthalene
Acenaphthene
1,1'-Biphenyl
Dimethoate
1,2,4,5-Tetrachlorobenzene
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,3,5-Trinitrobenzene
1,3-Dichlorobenzene
1,3-Dinitrobenzene
1,4-Dichlorobenzene
1,4-Dioxane
Safrole, Total
Thionazin
1,4-Naphthoquinone
1-Naphthylamine
2,3,4,6-Tetrachlorophenol
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dichlorophenol
2,6-Dinitrotoluene
2-Acetylaminofluorene
2-Chlorophenol
2-Chloronaphthalene
2-Methylphenol
2-Naphthylamine
2-Nitroaniline
2-Nitrophenol
2-Picoline
2-Toluidine
3 & 4 Methylphenol
3,3'-Dichlorobenzidine
3,3'-Dimethylbenzidine
3-Methylcholanthrene
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Aminobiphenyl
4-Bromophenyl phenyl ether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl phenyl ether
4-Nitroaniline
4-Nitrophenol
4-Nitroquinoline-1-oxide
7,12-Dimethylbenz(a)anthracene
Acetophenone
alpha,alpha-Dimethyl phenethylamine
Aniline
Aramite, Total
Benzyl alcohol
Bis(2-chloroethoxy)methane
Bis(2-chloroethyl)ether

9GW13D 9GW16 9GW17 9GW25
3/16/2007 3/16/2007 3/16/2007 3/17/2007

12 0.011 U 0.87 0.46
16 0.0072 U 1.4 0.84

0.015 U 0.015 U 0.015 U 0.016 U
0.64 U 0.64 U 0.65 U 0.65 U

0.6 U 0.6 U 0.62 U 0.62 U
1.1 U 1.1 U 1.2 U 1.2 U

0.51 U 0.51 U 0.52 U 0.52 U
0.94 U 0.94 U 0.96 U 0.96 U
0.58 U 0.58 U 0.6 U 0.6 U
0.52 U 0.52 U 0.53 U 0.53 U
0.64 U 0.64 U 0.65 U 0.65 U
0.49 U 0.49 U 0.5 U 0.5 U

2.2 U 2.2 U 2.2 U 2.2 U
0.93 U 0.93 U 0.95 U 0.95 U
0.63 U 0.63 U 0.64 U 0.64 U

1.1 U 1.1 U 1.2 U 1.2 U
0.44 U 0.44 U 0.45 U 0.45 U
0.59 U 0.59 U 0.61 U 0.61 U
0.66 U 0.66 U 0.67 U 0.67 U
0.62 U 0.62 U 0.63 U 0.63 U
0.94 U 0.94 U 0.96 U 0.96 U

4.7 UJ 4.7 U 4.8 U 4.8 U
0.53 U 0.53 U 0.54 U 0.54 U
0.65 U 0.65 U 0.66 U 0.66 U
0.54 U 0.54 U 0.55 U 0.55 U

1.3 U 1.3 U 1.3 U 1.3 U
0.68 U 0.68 U 0.69 U 0.69 U
0.58 U 0.58 U 0.6 U 0.6 U
0.66 U 0.66 U 0.67 U 0.67 U

0.6 U 0.6 U 0.62 U 0.62 U
0.65 U 0.65 U 0.66 U 0.66 U
0.69 U 0.69 U 0.7 U 0.7 U
0.82 U 0.82 UJ 0.84 UJ 0.84 UJ
0.55 U 0.55 U 0.56 U 0.56 U
0.62 U 0.62 U 0.63 U 0.63 U
0.94 U 0.94 U 0.96 U 0.96 U

2.4 U 2.4 U 2.4 U 2.4 U
1.3 U 1.3 U 1.3 U 1.3 U

0.65 U 0.65 U 0.66 U 0.66 U
0.94 U 0.94 U 0.96 U 0.96 U
0.64 U 0.64 U 0.65 U 0.65 U

0.8 U 0.8 U 0.82 U 0.82 U
0.52 U 0.52 U 0.53 U 0.53 U
0.49 U 0.49 U 0.5 U 0.5 U
0.53 U 0.53 U 0.54 U 0.54 U

0.8 U 0.8 U 0.82 U 0.82 U
3.2 U 3.2 U 3.3 U 3.3 U
4.7 R 4.7 R 4.8 R 4.8 R
1.2 U 1.2 U 1.3 U 1.3 U

0.78 U 0.78 U 0.8 U 0.8 U
9.4 U 9.4 U 9.6 U 9.6 U

0.61 U 0.61 U 0.63 U 0.63 U
1.6 U 1.6 U 1.6 U 1.6 U

0.75 U 0.75 U 0.77 U 7.3 U
0.74 U 0.74 U 0.75 U 0.75 U
0.68 U 0.68 U 0.69 U 0.69 U
0.92 U 0.92 U 0.94 U 1.1 J
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SUMMARY OF GROUNDWATER ANALYTICAL DATA
SMWU 9, AREA B (TANK 214)

RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID
Sampling Date

Semi-Volatile Organics (μg/L)
Bis(2-ethylhexyl) phthalate
Diallate
Dibenzofuran
Di-n-butyl phthalate
Diethyl phthalate
p-Dimethylamino azobenzene
Dimethyl phthalate
Dinoseb
Di-n-octyl phthalate
Ethyl methanesulfonate
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Hexachlorophene
Hexachloropropene
Isophorone
Isosafrole
Methapyrilene
Methyl methanesulfonate
Nitrobenzene
N-Nitrosodi-n-butylamine
N-Nitrosodiethylamine
N-Nitrosodimethylamine
N-Nitrosodiphenylamine
N-Nitrosodi-n-propylamine
N-Nitrosomethylethylamine
N-Nitrosomorpholine
N-Nitrosopiperidine
N-Nitrosopyrrolidine
N-Nitro-o-toluidine
Pentachlorobenzene
Pentachloronitrobenzene
Pentachlorophenol
Phenacetin
Phenol
p-Phenylene diamine
Pronamide
o,o',o''-Triethylphosphorothioate
Disulfoton
Parathion
Methyl parathion
Phorate
Famphur
Butyl benzyl phthalate
bis(chloroisopropyl) ether
Sulfotepp
Pyridine

9GW13D 9GW16 9GW17 9GW25
3/16/2007 3/16/2007 3/16/2007 3/17/2007

1.5 U 1.5 U 1.5 U 1.5 U
0.65 U 0.65 U 0.66 U 0.66 U
0.77 U 0.77 U 0.79 U 7.9 J
0.56 U 0.56 U 0.57 U 0.57 U

1.1 U 1.1 U 1.2 U 1.2 U
0.56 U 0.56 U 0.57 U 0.57 U

2.4 U 2.4 U 2.4 U 2.4 U
0.75 U 0.75 U 0.77 U 0.77 U
0.85 U 0.85 U 0.87 U 0.87 U

1 U 1 U 1.1 U 1.1 U
0.94 U 0.94 U 0.96 U 0.96 U

4.7 U 4.7 U 4.8 U 4.8 U
0.94 U 0.94 U 0.96 U 0.96 U

44 R 44 U 45 U 45 U
1.1 U 1.1 UJ 1.2 UJ 1.2 UJ

0.63 U 0.63 U 0.64 U 0.64 U
0.91 U 0.91 U 0.92 U 0.92 U

1.8 U 1.8 UJ 1.8 UJ 1.8 UJ
0.8 UJ 0.8 UJ 0.82 UJ 0.82 UJ

0.88 U 0.88 U 0.89 U 0.89 U
0.74 U 0.74 U 0.75 U 0.75 U
0.77 U 0.77 U 0.79 U 0.79 U

1 U 1 U 1.1 U 1.1 U
0.75 U 0.75 U 0.77 U 0.77 U
0.58 U 0.58 U 0.6 U 0.6 U

2.5 U 2.5 U 2.5 U 2.5 U
1 U 1 U 1.1 U 1.1 U

1.1 U 1.1 U 1.2 U 1.2 U
0.54 U 0.54 U 0.55 U 0.55 U

1.1 U 1.1 U 1.2 U 1.2 U
0.94 U 0.94 U 0.96 U 0.96 U

1.1 U 1.1 U 1.2 U 1.2 U
2.4 U 2.4 U 2.4 U 2.4 U

0.77 U 0.77 U 0.79 U 0.79 U
2.7 J 0.93 U 2.6 J 3.1 J
35 U 35 U 36 U 36 U

0.68 U 0.68 U 0.69 U 0.69 U
1.2 U 1.2 U 1.3 U 1.3 U

0.74 U 0.74 U 0.75 U 0.75 U
0.84 U 0.84 U 0.86 U 0.86 U
0.74 U 0.74 U 0.75 U 0.75 U
0.78 U 0.78 U 0.8 U 0.8 U

2.1 U 2.1 U 2.1 U 2.1 U
0.66 U 0.66 U 0.67 U 0.67 U
0.77 U 0.77 U 0.79 U 0.79 U
0.93 U 0.93 U 0.95 U 0.95 U
0.66 U 0.66 U 0.67 U 0.67 U
0.76 U 0.76 U 0.78 U 0.78 U
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SUMMARY OF GROUNDWATER ANALYTICAL DATA
SMWU 9, AREA B (TANK 214)

RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID
Sampling Date

Low Level PAHs (μg/L)
Acenaphthylene
Anthracene
Benzo[a]anthracene
Benzo[a]pyrene
Benzo[b]fluoranthene
Benzo[g,h,i]perylene
Benzo[k]fluoranthene
Chrysene
Dibenz(a,h)anthracene
Fluoranthene
Fluorene
Indeno[1,2,3-cd]pyrene
Naphthalene
Phenanthrene
Pyrene
Petroleum Hydrocarbons (mg/L)
Gasoline Range Organics 
Diesel Range Organics
Inorganics, Total (mg/L)
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Lead
Nickel
Selenium
Silver
Thallium
Tin
Vanadium
Zinc
Mercury
Inorganics, Dissolved (mg/L)
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Lead
Nickel
Selenium
Silver
Thallium
Tin
Vanadium
Zinc
Mercury

9GW13D 9GW16 9GW17 9GW25
3/16/2007 3/16/2007 3/16/2007 3/17/2007

0.008 U 0.008 U 0.008 U 0.0081 U
0.011 U 0.011 U 0.011 U 0.011 U
0.013 U 0.013 U 0.013 U 0.014 U
0.015 U 0.015 U 0.015 U 0.016 U
0.039 U 0.039 U 0.039 U 0.04 U
0.022 U 0.022 U 0.022 U 0.022 U
0.035 U 0.035 U 0.035 U 0.035 U
0.014 U 0.014 U 0.014 U 0.015 U
0.023 U 0.023 U 0.023 U 0.023 U

0.0082 U 0.0082 U 0.0082 U 0.0083 U
0.22 J 0.012 U 0.059 J 0.1 J

0.032 U 0.032 U 0.032 U 0.032 U
13 0.0091 U 1.7 0.91

0.32 J 0.0082 U 0.029 J 0.0083 U
0.0083 U 0.0083 U 0.0083 U 0.0083 U

0.048 U 0.097 5.9 6.3
0.99 J 1.2 0.7 4.3

5.1 U 5.1 U 5.1 U 5.1 U
5.2 U 5.2 U 5.2 U 5.2 U

150 J 78 100 130
0.14 U 0.19 J 0.14 U 0.45 J

1 U 4.6 J 1 U 2.2 J
1.8 U 1.4 U 1.1 U 54
8.5 J 6.3 J 6.6 J 91 J
47 J 8.9 J 22 J 410
6.2 J 3.5 U 6.1 J 93
2.4 J 2.6 J 2.6 J 25 J
5.4 U 5.4 U 5.4 U 5.4 U

1 U 1 U 1 U 1 U
11 UJ 11 UJ 11 UJ 11 UJ
6.3 U 6.3 U 6.3 U 6.3 U
73 J 66 J 45 J 460 J
15 U 16 U 11 U 130

0.08 UJ 0.08 UJ 0.08 UJ 0.08 UJ

4 U 4 U 4 U 4 U
4.2 U 4.2 U 4.2 U 4.2 U

130 J 70 99 19
0.12 U 0.24 J 0.12 U 0.12 U

1 U 4.3 J 1 U 1 U
0.83 U 0.83 U 0.83 U 1.6 J

12 10 11 9.6 J
1.7 U 3.4 J 1.7 U 6.5 J
2.2 U 2.2 U 2.8 J 9
1.8 U 2.3 J 3.1 J 3.1 J
6.2 U 6.2 U 6.2 U 6.2 U

1 U 1 U 1 U 1 U
9.8 UJ 9.8 UJ 9.8 UJ 9.8 UJ
14 U 14 U 14 U 14 U
93 R 55 J 36 18
4.7 U 9.6 U 7.9 U 8.7 U

0.08 UJ 0.08 UJ 0.08 UJ 0.08 UJ
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SUMMARY OF QA/QC ANALYTICAL DATA
SMWU 9, AREA B (TANK 214)

RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID 2007TB01 2007TB02 2007TB03 2007TB04 2007TB05
Sampling Date 3/15/2007 3/15/2007 3/15/2007 3/16/2007 3/19/2007

Volatile Organics (μg/L)
Acetone 7.3 U 7.3 U 7.3 U 7.3 U 7.3 U
Acetonitrile 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U
Acrolein 12 UJ 12 UJ 12 UJ 12 UJ 12 U
Acrylonitrile 3.2 U 3.2 U 3.2 U 3.2 U 3.2 U
Benzene 0.54 U 0.54 U 0.54 U 0.54 U 0.54 U
Bromoform 0.36 U 0.36 U 0.36 U 0.36 U 0.42 U
Bromomethane 0.93 U 0.93 U 0.93 U 0.93 U 0.36 U
Carbon disulfide 0.75 U 0.75 U 0.75 U 0.75 U 0.93 UJ
Carbon tetrachloride 0.91 U 0.91 U 0.91 U 0.91 U 0.72 U
Chlorobenzene 0.41 U 0.41 U 0.41 U 0.41 U 0.75 U
2-Chloro-1,3-butadiene 0.4 U 0.4 U 0.4 U 0.4 U 0.91 U
Chlorodibromomethane 0.4 U 0.4 U 0.4 U 0.4 U 0.41 U
Chloroethane 0.89 U 0.89 U 0.89 U 0.89 U 0.89 U
Chloroform 0.52 U 0.52 U 0.52 U 0.52 U 0.52 U
Chloromethane 0.53 U 0.53 U 0.53 U 0.53 U 0.53 U
3-Chloro-1-propene 0.35 U 0.35 U 0.35 U 0.35 U 0.4 U
cis-1,3-Dichloropropene 0.41 U 0.41 U 0.41 U 0.41 U 0.35 U
1,2-Dibromo-3-Chloropropane 0.65 U 0.65 U 0.65 U 0.65 U 0.4 U
Dibromomethane 0.33 U 0.33 U 0.33 U 0.33 U 0.65 U
Dichlorobromomethane 0.42 U 0.42 U 0.42 U 0.42 U 0.34 U
Dichlorodifluoromethane 0.73 U 0.73 U 0.73 U 0.73 U 0.33 U
1,1-Dichloroethane 0.56 U 0.56 U 0.56 U 0.56 U 0.8 U
1,1-Dichloroethene 0.93 U 0.93 U 0.93 U 0.93 U 0.73 U
1,2-Dichloropropane 0.26 U 0.26 U 0.26 U 0.26 U 0.56 U
Ethylbenzene 0.62 U 0.62 U 0.62 U 0.62 U 0.28 U
Ethylene Dibromide 0.34 U 0.34 U 0.34 U 0.34 U 0.93 U
Ethyl methacrylate 0.33 U 0.33 U 0.33 U 0.33 U 0.8 U
2-Hexanone 0.39 U 0.39 U 0.39 U 0.39 U 0.26 U
Iodomethane 0.96 U 0.96 U 0.96 U 0.96 U 0.41 U
Isobutanol 13 U 13 U 13 U 13 U 0.36 U
Methacrylonitrile 9.1 U 9.1 U 9.1 U 9.1 U 0.62 U
Methylene Chloride 0.44 U 0.44 U 0.44 U 0.44 U 0.33 U
Methyl Ethyl Ketone 0.72 U 0.72 U 0.72 U 0.72 U 0.39 U
methyl isobutyl ketone 0.45 U 0.45 U 0.45 U 0.45 U 0.96 UJ
Methyl methacrylate 0.36 U 0.36 U 0.36 U 0.36 U 13 R
Pentachloroethane 1 UJ 1 UJ 1 UJ 1 UJ 9.1 U
Propionitrile 10 U 10 U 10 U 10 U 0.5 J
Styrene 0.42 U 0.42 U 0.42 U 0.42 U 0.36 U
1,1,1,2-Tetrachloroethane 0.53 U 0.53 U 0.53 U 0.53 U 0.45 U
Tetrachloroethene 0.75 U 0.75 U 0.75 U 0.75 U 1 UJ
Toluene 0.62 U 0.62 U 0.62 U 0.62 U 10 U
trans-1,4-Dichloro-2-butene 0.8 R 0.8 R 0.8 U 0.8 R 0.42 U
trans-1,2-Dichloroethene 0.8 U 0.8 U 0.8 U 0.8 U 0.53 U
trans-1,3-Dichloropropene 0.36 U 0.36 U 0.36 U 0.36 U 0.21 U
1,1,1-Trichloroethane 0.79 U 0.79 U 0.79 U 0.79 U 0.75 U
Trichloroethene 0.71 U 0.71 U 0.71 U 0.71 U 0.62 U
Trichlorofluoromethane 0.96 U 0.96 U 0.96 U 0.96 U 0.79 U
1,2,3-Trichloropropane 0.44 U 0.44 U 0.44 U 0.44 U 0.37 U
Vinyl acetate 0.7 U 0.7 U 0.7 U 0.7 U 0.71 U
Vinyl chloride 0.92 U 0.92 U 0.92 U 0.92 U 0.96 U
Xylenes, Total 1.3 U 1.3 U 1.3 U 1.3 U 0.44 U
1,2-Dichloroethane 0.28 U 0.28 U 0.28 U 0.28 U 0.7 U
1,1,2,2-Tetrachloroethane 0.21 U 0.21 U 0.21 U 0.21 U 0.92 U
1,1,2-Trichloroethane 0.37 U 0.37 U 0.37 U 0.37 U 1.3 U
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SUMMARY OF QA/QC ANALYTICAL DATA
SMWU 9, AREA B (TANK 214)

RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID 2007TB01 2007TB02 2007TB03 2007TB04 2007TB05
Sampling Date 3/15/2007 3/15/2007 3/15/2007 3/16/2007 3/19/2007

Semi-Volatile Organics (μg/L)
1-Methylnaphthalene NA NA NA NA NA
2-Methylnaphthalene NA NA NA NA NA
Acenaphthene NA NA NA NA NA
1,1'-Biphenyl NA NA NA NA NA
Dimethoate NA NA NA NA NA
1,2,4,5-Tetrachlorobenzene NA NA NA NA NA
1,2,4-Trichlorobenzene NA NA NA NA NA
1,2-Dichlorobenzene NA NA NA NA NA
1,3,5-Trinitrobenzene NA NA NA NA NA
1,3-Dichlorobenzene NA NA NA NA NA
1,3-Dinitrobenzene NA NA NA NA NA
1,4-Dichlorobenzene NA NA NA NA NA
1,4-Dioxane NA NA NA NA NA
Safrole, Total NA NA NA NA NA
Thionazin NA NA NA NA NA
1,4-Naphthoquinone NA NA NA NA NA
1-Naphthylamine NA NA NA NA NA
2,3,4,6-Tetrachlorophenol NA NA NA NA NA
2,4,5-Trichlorophenol NA NA NA NA NA
2,4,6-Trichlorophenol NA NA NA NA NA
2,4-Dichlorophenol NA NA NA NA NA
2,4-Dimethylphenol NA NA NA NA NA
2,4-Dinitrophenol NA NA NA NA NA
2,4-Dinitrotoluene NA NA NA NA NA
2,6-Dichlorophenol NA NA NA NA NA
2,6-Dinitrotoluene NA NA NA NA NA
2-Acetylaminofluorene NA NA NA NA NA
2-Chlorophenol NA NA NA NA NA
2-Chloronaphthalene NA NA NA NA NA
2-Methylphenol NA NA NA NA NA
2-Naphthylamine NA NA NA NA NA
2-Nitroaniline NA NA NA NA NA
2-Nitrophenol NA NA NA NA NA
2-Picoline NA NA NA NA NA
2-Toluidine NA NA NA NA NA
3 & 4 Methylphenol NA NA NA NA NA
3,3'-Dichlorobenzidine NA NA NA NA NA
3,3'-Dimethylbenzidine NA NA NA NA NA
3-Methylcholanthrene NA NA NA NA NA
3-Nitroaniline NA NA NA NA NA
4,6-Dinitro-2-methylphenol NA NA NA NA NA
4-Aminobiphenyl NA NA NA NA NA
4-Bromophenyl phenyl ether NA NA NA NA NA
4-Chloro-3-methylphenol NA NA NA NA NA
4-Chloroaniline NA NA NA NA NA
4-Chlorophenyl phenyl ether NA NA NA NA NA
4-Nitroaniline NA NA NA NA NA
4-Nitrophenol NA NA NA NA NA
4-Nitroquinoline-1-oxide NA NA NA NA NA
7,12-Dimethylbenz(a)anthracene NA NA NA NA NA
Acetophenone NA NA NA NA NA
alpha,alpha-Dimethyl phenethylamine NA NA NA NA NA
Aniline NA NA NA NA NA
Aramite, Total NA NA NA NA NA
Benzyl alcohol NA NA NA NA NA
Bis(2-chloroethoxy)methane NA NA NA NA NA
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SUMMARY OF QA/QC ANALYTICAL DATA
SMWU 9, AREA B (TANK 214)

RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID 2007TB01 2007TB02 2007TB03 2007TB04 2007TB05
Sampling Date 3/15/2007 3/15/2007 3/15/2007 3/16/2007 3/19/2007

Semi-Volatile Organics (μg/L)
Bis(2-chloroethyl)ether NA NA NA NA NA
Bis(2-ethylhexyl) phthalate NA NA NA NA NA
Diallate NA NA NA NA NA
Dibenzofuran NA NA NA NA NA
Di-n-butyl phthalate NA NA NA NA NA
Diethyl phthalate NA NA NA NA NA
p-Dimethylamino azobenzene NA NA NA NA NA
Dimethyl phthalate NA NA NA NA NA
Dinoseb NA NA NA NA NA
Di-n-octyl phthalate NA NA NA NA NA
Ethyl methanesulfonate NA NA NA NA NA
Hexachlorobenzene NA NA NA NA NA
Hexachlorobutadiene NA NA NA NA NA
Hexachlorocyclopentadiene NA NA NA NA NA
Hexachloroethane NA NA NA NA NA
Hexachlorophene NA NA NA NA NA
Hexachloropropene NA NA NA NA NA
Isophorone NA NA NA NA NA
Isosafrole NA NA NA NA NA
Methapyrilene NA NA NA NA NA
Methyl methanesulfonate NA NA NA NA NA
Nitrobenzene NA NA NA NA NA
N-Nitrosodi-n-butylamine NA NA NA NA NA
N-Nitrosodiethylamine NA NA NA NA NA
N-Nitrosodimethylamine NA NA NA NA NA
N-Nitrosodiphenylamine NA NA NA NA NA
N-Nitrosodi-n-propylamine NA NA NA NA NA
N-Nitrosomethylethylamine NA NA NA NA NA
N-Nitrosomorpholine NA NA NA NA NA
N-Nitrosopiperidine NA NA NA NA NA
N-Nitrosopyrrolidine NA NA NA NA NA
N-Nitro-o-toluidine NA NA NA NA NA
Pentachlorobenzene NA NA NA NA NA
Pentachloronitrobenzene NA NA NA NA NA
Pentachlorophenol NA NA NA NA NA
Phenacetin NA NA NA NA NA
Phenol NA NA NA NA NA
p-Phenylene diamine NA NA NA NA NA
Pronamide NA NA NA NA NA
o,o',o''-Triethylphosphorothioate NA NA NA NA NA
Disulfoton NA NA NA NA NA
Parathion NA NA NA NA NA
Methyl parathion NA NA NA NA NA
Phorate NA NA NA NA NA
Famphur NA NA NA NA NA
Butyl benzyl phthalate NA NA NA NA NA
bis(chloroisopropyl) ether NA NA NA NA NA
Sulfotepp NA NA NA NA NA
Pyridine NA NA NA NA NA

3 of 12



SUMMARY OF QA/QC ANALYTICAL DATA
SMWU 9, AREA B (TANK 214)

RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID 2007TB01 2007TB02 2007TB03 2007TB04 2007TB05
Sampling Date 3/15/2007 3/15/2007 3/15/2007 3/16/2007 3/19/2007

Low Level PAHs (μg/L)
Acenaphthylene NA NA NA NA NA
Anthracene NA NA NA NA NA
Benzo[a]anthracene NA NA NA NA NA
Benzo[a]pyrene NA NA NA NA NA
Benzo[b]fluoranthene NA NA NA NA NA
Benzo[g,h,i]perylene NA NA NA NA NA
Benzo[k]fluoranthene NA NA NA NA NA
Chrysene NA NA NA NA NA
Dibenz(a,h)anthracene NA NA NA NA NA
Fluoranthene NA NA NA NA NA
Fluorene NA NA NA NA NA
Indeno[1,2,3-cd]pyrene NA NA NA NA NA
Naphthalene NA NA NA NA NA
Phenanthrene NA NA NA NA NA
Pyrene NA NA NA NA NA
Petroleum Hydrocarbons (mg/L)
Gasoline Range Organics NA NA NA NA 0.0079 U
Diesel Range Organics NA NA NA NA NA
Inorganics, Total (mg/L)
Antimony NA NA NA NA NA
Arsenic NA NA NA NA NA
Barium NA NA NA NA NA
Beryllium NA NA NA NA NA
Cadmium NA NA NA NA NA
Chromium NA NA NA NA NA
Cobalt NA NA NA NA NA
Copper NA NA NA NA NA
Lead NA NA NA NA NA
Nickel NA NA NA NA NA
Selenium NA NA NA NA NA
Silver NA NA NA NA NA
Thallium NA NA NA NA NA
Tin NA NA NA NA NA
Vanadium NA NA NA NA NA
Zinc NA NA NA NA NA
Mercury NA NA NA NA NA
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SUMMARY OF QA/QC ANALYTICAL DATA
SMWU 9, AREA B (TANK 214)

RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID
Sampling Date

Volatile Organics (μg/L)
Acetone
Acetonitrile
Acrolein
Acrylonitrile
Benzene
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
2-Chloro-1,3-butadiene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
3-Chloro-1-propene
cis-1,3-Dichloropropene
1,2-Dibromo-3-Chloropropane
Dibromomethane
Dichlorobromomethane
Dichlorodifluoromethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2-Dichloropropane
Ethylbenzene
Ethylene Dibromide
Ethyl methacrylate
2-Hexanone
Iodomethane
Isobutanol
Methacrylonitrile
Methylene Chloride
Methyl Ethyl Ketone
methyl isobutyl ketone
Methyl methacrylate
Pentachloroethane
Propionitrile
Styrene
1,1,1,2-Tetrachloroethane
Tetrachloroethene
Toluene
trans-1,4-Dichloro-2-butene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
1,1,1-Trichloroethane
Trichloroethene
Trichlorofluoromethane
1,2,3-Trichloropropane
Vinyl acetate
Vinyl chloride
Xylenes, Total
1,2-Dichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane

2007TB06 2007TB07 2007ER01 2007ER02 2007ER03
3/19/2007 3/20/2007 3/18/2007 3/18/2007 3/18/2007

8.4 J 7.3 U 7.3 U 7.3 U 7.3 U
0.23 U 0.23 U 0.23 U 0.23 U 0.23 U

12 U 12 U 12 U 12 U 12 U
3.2 U 3.2 U 3.2 U 3.2 U 3.2 U

0.54 U 0.54 U 0.54 U 0.54 U 0.54 U
0.42 U 0.36 U 0.42 U 0.42 U 0.42 U
0.36 U 0.93 UJ 0.36 U 0.36 U 0.36 U
0.93 UJ 0.75 U 0.93 UJ 0.93 UJ 0.93 UJ
0.72 U 0.91 U 0.72 U 0.72 U 0.72 U
0.75 U 0.41 U 0.75 U 0.75 U 0.75 U
0.91 U 0.4 U 0.91 U 0.91 U 0.91 U
0.41 U 0.4 U 0.41 U 0.41 U 0.41 U
0.89 U 0.89 U 0.89 UJ 0.89 UJ 0.89 UJ
0.52 U 0.52 U 0.52 U 0.52 U 0.52 U
0.53 U 0.53 U 0.53 U 0.53 U 0.53 U

0.4 U 0.35 U 0.4 U 0.4 U 0.4 U
0.35 U 0.41 U 0.35 U 0.35 U 0.35 U

0.4 U 0.65 U 0.4 U 0.4 U 0.4 U
0.65 U 0.33 U 0.65 U 0.65 U 0.65 U
0.34 U 0.42 U 0.34 U 0.34 U 0.34 U
0.33 U 0.73 U 0.33 U 0.33 U 0.33 U

0.8 U 0.56 U 0.8 U 0.8 U 0.8 U
0.73 U 0.93 U 0.73 U 0.73 U 0.73 U
0.56 U 0.26 U 0.56 U 0.56 U 0.56 U
0.28 U 0.62 U 0.28 U 0.28 U 0.28 U
0.93 U 0.34 U 0.93 U 0.93 U 0.93 U

0.8 U 0.33 U 0.8 U 0.8 U 0.8 U
0.26 U 0.39 U 0.26 U 0.26 U 0.26 U
0.41 U 0.96 UJ 0.41 U 0.41 U 0.41 U
0.36 U 13 R 0.36 U 0.36 U 0.36 U
0.62 U 9.1 U 0.62 U 0.62 U 0.62 U
0.33 U 0.44 U 0.33 U 0.33 U 0.33 U
0.39 U 0.72 U 0.39 U 0.39 U 0.39 U
0.96 UJ 0.45 U 0.96 UJ 0.96 UJ 0.96 UJ

13 R 0.36 U 13 R 13 R 13 R
9.1 U 1 UJ 9.1 U 9.1 U 9.1 U

0.44 U 10 U 0.45 J 0.69 J 0.54 J
0.36 U 0.42 U 0.36 U 0.36 U 0.36 U
0.45 U 0.53 U 0.45 U 0.45 U 0.45 U

1 UJ 0.75 U 1 U 1 U 1 U
10 U 0.62 U 10 U 10 U 10 U

0.42 U 0.8 U 0.42 U 0.42 U 0.42 U
0.53 U 0.8 U 0.53 U 0.53 U 0.53 U
0.21 U 0.36 U 0.21 U 0.21 U 0.21 U
0.75 U 0.79 U 0.75 U 0.75 U 0.75 U
0.62 U 0.71 U 0.69 J 4.9 0.95 J
0.79 U 0.96 U 0.79 U 0.79 U 0.79 U
0.37 U 0.44 U 0.37 U 0.37 U 0.37 U
0.71 U 0.7 U 0.71 U 0.71 U 0.71 U
0.96 U 0.92 U 0.96 UJ 0.96 UJ 0.96 UJ
0.44 U 1.3 U 0.44 U 0.44 U 0.44 U

0.7 U 0.28 U 0.7 U 0.7 U 0.7 U
0.92 U 0.21 U 0.92 U 0.92 U 0.92 U

1.3 U 0.37 U 1.3 U 1.3 U 1.3 U
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SUMMARY OF QA/QC ANALYTICAL DATA
SMWU 9, AREA B (TANK 214)

RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID
Sampling Date

Semi-Volatile Organics (μg/L)
1-Methylnaphthalene
2-Methylnaphthalene
Acenaphthene
1,1'-Biphenyl
Dimethoate
1,2,4,5-Tetrachlorobenzene
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,3,5-Trinitrobenzene
1,3-Dichlorobenzene
1,3-Dinitrobenzene
1,4-Dichlorobenzene
1,4-Dioxane
Safrole, Total
Thionazin
1,4-Naphthoquinone
1-Naphthylamine
2,3,4,6-Tetrachlorophenol
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dichlorophenol
2,6-Dinitrotoluene
2-Acetylaminofluorene
2-Chlorophenol
2-Chloronaphthalene
2-Methylphenol
2-Naphthylamine
2-Nitroaniline
2-Nitrophenol
2-Picoline
2-Toluidine
3 & 4 Methylphenol
3,3'-Dichlorobenzidine
3,3'-Dimethylbenzidine
3-Methylcholanthrene
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Aminobiphenyl
4-Bromophenyl phenyl ether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl phenyl ether
4-Nitroaniline
4-Nitrophenol
4-Nitroquinoline-1-oxide
7,12-Dimethylbenz(a)anthracene
Acetophenone
alpha,alpha-Dimethyl phenethylamine
Aniline
Aramite, Total
Benzyl alcohol
Bis(2-chloroethoxy)methane

2007TB06 2007TB07 2007ER01 2007ER02 2007ER03
3/19/2007 3/20/2007 3/18/2007 3/18/2007 3/18/2007

NA NA 0.011 U 0.011 U 0.011 U
NA NA 0.0075 U 0.0075 U 0.0072 U
NA NA 0.016 U 0.016 U 0.015 U
NA NA 0.66 U 0.68 U 0.65 U
NA NA 0.62 U 0.64 U 0.62 U
NA NA 1.2 U 1.2 U 1.2 U
NA NA 0.52 U 0.54 U 0.52 U
NA NA 0.97 U 1 U 0.96 U
NA NA 0.6 U 0.62 U 0.6 U
NA NA 0.53 U 0.55 U 0.53 U
NA NA 0.66 U 0.68 U 0.65 U
NA NA 0.5 U 0.52 U 0.52 J
NA NA 2.2 U 2.3 U 2.2 U
NA NA 0.96 U 0.99 U 0.95 U
NA NA 0.65 U 0.67 U 0.64 U
NA NA 1.2 U 1.2 U 1.2 U
NA NA 0.46 U 0.47 U 0.45 U
NA NA 0.61 U 0.63 U 0.61 U
NA NA 0.68 U 0.7 U 0.67 U
NA NA 0.64 U 0.66 U 0.63 U
NA NA 0.97 U 1 U 0.96 U
NA NA 4.9 U 5 U 4.8 U
NA NA 0.54 U 0.56 U 0.54 U
NA NA 0.67 U 0.69 U 0.66 U
NA NA 0.55 U 0.57 U 0.55 U
NA NA 1.4 U 1.4 U 1.3 U
NA NA 0.7 U 0.72 U 0.69 U
NA NA 0.6 U 0.62 U 0.6 U
NA NA 0.68 U 0.7 U 0.67 U
NA NA 0.62 U 0.64 U 0.62 U
NA NA 0.67 U 0.69 U 0.66 U
NA NA 0.71 U 0.73 U 0.7 U
NA NA 0.84 U 0.87 UJ 0.84 UJ
NA NA 0.56 U 0.58 U 0.56 U
NA NA 0.64 UJ 0.66 U 0.63 U
NA NA 0.97 U 1 U 0.96 U
NA NA 2.4 U 2.5 U 2.4 U
NA NA 1.4 U 1.4 U 1.3 U
NA NA 0.67 U 0.69 U 0.66 U
NA NA 0.97 U 1 U 0.96 U
NA NA 0.66 U 0.68 U 0.65 U
NA NA 0.83 U 0.85 U 0.82 U
NA NA 0.53 U 0.55 U 0.53 U
NA NA 0.5 U 0.52 U 0.5 U
NA NA 0.54 U 0.56 U 0.54 U
NA NA 0.83 U 0.85 U 0.82 U
NA NA 3.3 U 3.4 U 3.3 U
NA NA 4.9 R 5 R 4.8 R
NA NA 1.3 U 1.3 U 1.3 U
NA NA 0.81 U 0.83 U 0.8 U
NA NA 9.7 U 10 U 9.6 U
NA NA 0.63 U 0.65 U 0.63 U
NA NA 1.7 U 1.7 U 1.6 U
NA NA 0.78 U 0.8 U 6.7 J
NA NA 0.76 U 0.78 U 0.75 U
NA NA 0.7 U 0.72 U 0.69 U
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SUMMARY OF QA/QC ANALYTICAL DATA
SMWU 9, AREA B (TANK 214)

RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID
Sampling Date

Semi-Volatile Organics (μg/L)
Bis(2-chloroethyl)ether
Bis(2-ethylhexyl) phthalate
Diallate
Dibenzofuran
Di-n-butyl phthalate
Diethyl phthalate
p-Dimethylamino azobenzene
Dimethyl phthalate
Dinoseb
Di-n-octyl phthalate
Ethyl methanesulfonate
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Hexachlorophene
Hexachloropropene
Isophorone
Isosafrole
Methapyrilene
Methyl methanesulfonate
Nitrobenzene
N-Nitrosodi-n-butylamine
N-Nitrosodiethylamine
N-Nitrosodimethylamine
N-Nitrosodiphenylamine
N-Nitrosodi-n-propylamine
N-Nitrosomethylethylamine
N-Nitrosomorpholine
N-Nitrosopiperidine
N-Nitrosopyrrolidine
N-Nitro-o-toluidine
Pentachlorobenzene
Pentachloronitrobenzene
Pentachlorophenol
Phenacetin
Phenol
p-Phenylene diamine
Pronamide
o,o',o''-Triethylphosphorothioate
Disulfoton
Parathion
Methyl parathion
Phorate
Famphur
Butyl benzyl phthalate
bis(chloroisopropyl) ether
Sulfotepp
Pyridine

2007TB06 2007TB07 2007ER01 2007ER02 2007ER03
3/19/2007 3/20/2007 3/18/2007 3/18/2007 3/18/2007

NA NA 0.95 U 0.98 U 0.94 U
NA NA 1.6 U 1.6 U 1.5 U
NA NA 0.67 U 0.69 U 0.66 U
NA NA 0.8 U 0.82 U 0.79 U
NA NA 0.57 U 0.59 U 0.57 U
NA NA 1.2 U 1.2 U 1.2 U
NA NA 0.57 U 0.59 U 0.57 U
NA NA 2.4 U 2.5 U 2.4 U
NA NA 0.78 U 0.8 U 0.77 U
NA NA 0.87 U 0.9 U 0.87 U
NA NA 1.1 U 1.1 U 1.1 U
NA NA 0.97 U 1 U 0.96 U
NA NA 4.9 U 5 U 4.8 U
NA NA 0.97 U 1 U 0.96 U
NA NA 46 U 47 U 45 U
NA NA 1.2 U 1.2 UJ 1.2 UJ
NA NA 0.65 U 0.67 U 0.64 U
NA NA 0.93 U 0.96 U 0.92 U
NA NA 1.8 UJ 1.9 UJ 1.8 UJ
NA NA 0.83 UJ 0.85 UJ 0.82 UJ
NA NA 0.9 U 0.93 U 0.89 U
NA NA 0.76 U 0.78 U 0.75 U
NA NA 0.8 U 0.82 U 0.79 U
NA NA 1.1 U 1.1 U 1.1 U
NA NA 0.78 UJ 0.8 U 0.77 U
NA NA 0.6 U 0.62 U 0.6 U
NA NA 2.5 U 2.6 U 2.5 U
NA NA 1.1 U 1.1 U 1.1 U
NA NA 1.2 U 1.2 U 1.2 U
NA NA 0.55 U 0.57 U 0.55 U
NA NA 1.2 U 1.2 U 1.2 U
NA NA 0.97 U 1 U 0.96 U
NA NA 1.2 U 1.2 U 1.2 U
NA NA 2.4 U 2.5 U 2.4 U
NA NA 0.8 U 0.82 U 0.79 U
NA NA 0.96 U 0.99 U 0.95 U
NA NA 36 U 37 U 36 U
NA NA 0.7 U 0.72 U 0.69 U
NA NA 1.3 U 1.3 U 1.3 U
NA NA 0.76 U 0.78 U 0.75 U
NA NA 0.86 U 0.89 U 0.86 U
NA NA 0.76 U 0.78 U 0.75 U
NA NA 0.81 U 0.83 U 0.8 U
NA NA 2.1 U 2.2 U 2.1 U
NA NA 0.68 U 0.7 U 0.67 U
NA NA 0.8 U 0.82 U 0.79 U
NA NA 0.96 U 0.99 U 0.95 U
NA NA 0.68 U 0.7 U 0.67 U
NA NA 0.79 U 0.81 U 0.78 U
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SUMMARY OF QA/QC ANALYTICAL DATA
SMWU 9, AREA B (TANK 214)

RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID
Sampling Date

Low Level PAHs (μg/L)
Acenaphthylene
Anthracene
Benzo[a]anthracene
Benzo[a]pyrene
Benzo[b]fluoranthene
Benzo[g,h,i]perylene
Benzo[k]fluoranthene
Chrysene
Dibenz(a,h)anthracene
Fluoranthene
Fluorene
Indeno[1,2,3-cd]pyrene
Naphthalene
Phenanthrene
Pyrene
Petroleum Hydrocarbons (mg/L)
Gasoline Range Organics 
Diesel Range Organics
Inorganics, Total (mg/L)
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Lead
Nickel
Selenium
Silver
Thallium
Tin
Vanadium
Zinc
Mercury

2007TB06 2007TB07 2007ER01 2007ER02 2007ER03
3/19/2007 3/20/2007 3/18/2007 3/18/2007 3/18/2007

NA NA 0.0083 U 0.0083 U 0.008 U
NA NA 0.011 U 0.011 U 0.011 U
NA NA 0.014 U 0.014 U 0.013 U
NA NA 0.016 U 0.016 U 0.015 U
NA NA 0.041 U 0.041 U 0.039 U
NA NA 0.023 U 0.023 U 0.022 U
NA NA 0.036 U 0.036 U 0.035 U
NA NA 0.015 U 0.015 U 0.014 U
NA NA 0.024 U 0.024 U 0.023 U
NA NA 0.0085 U 0.0085 U 0.0082 U
NA NA 0.012 U 0.012 U 0.012 U
NA NA 0.033 U 0.033 U 0.032 U
NA NA 0.0095 U 0.0095 U 0.0091 U
NA NA 0.0085 U 0.0085 U 0.0082 U
NA NA 0.0086 U 0.0086 U 0.0083 U

0.0079 U 0.0079 U 0.0079 U 0.0079 U 0.01 J
NA NA 0.05 U 0.058 J 0.048 U

NA NA 5.1 U 5.1 U 5.1 U
NA NA 5.2 U 5.2 U 5.2 U
NA NA 1.2 U 1.2 U 1.2 U
NA NA 0.14 U 0.14 U 0.14 U
NA NA 1 U 1 U 1 U
NA NA 0.95 U 0.95 U 0.95 U
NA NA 1.3 U 1.3 U 1.3 U
NA NA 1.7 UJ 1.7 UJ 1.7 UJ
NA NA 3.5 U 3.5 U 3.5 U
NA NA 1.5 U 1.5 U 1.5 U
NA NA 5.4 U 5.4 U 5.4 U
NA NA 1 U 1 U 1 U
NA NA 11 UJ 11 UJ 11 UJ
NA NA 6.3 U 6.3 U 6.3 U
NA NA 1.4 UJ 1.4 UJ 1.4 UJ
NA NA 9.7 J 3 U 6.8 J
NA NA 0.08 UJ 0.08 UJ 0.08 UJ
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SUMMARY OF QA/QC ANALYTICAL DATA
SMWU 9, AREA B (TANK 214)

RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID
Sampling Date

Volatile Organics (μg/L)
Acetone
Acetonitrile
Acrolein
Acrylonitrile
Benzene
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
2-Chloro-1,3-butadiene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
3-Chloro-1-propene
cis-1,3-Dichloropropene
1,2-Dibromo-3-Chloropropane
Dibromomethane
Dichlorobromomethane
Dichlorodifluoromethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2-Dichloropropane
Ethylbenzene
Ethylene Dibromide
Ethyl methacrylate
2-Hexanone
Iodomethane
Isobutanol
Methacrylonitrile
Methylene Chloride
Methyl Ethyl Ketone
methyl isobutyl ketone
Methyl methacrylate
Pentachloroethane
Propionitrile
Styrene
1,1,1,2-Tetrachloroethane
Tetrachloroethene
Toluene
trans-1,4-Dichloro-2-butene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
1,1,1-Trichloroethane
Trichloroethene
Trichlorofluoromethane
1,2,3-Trichloropropane
Vinyl acetate
Vinyl chloride
Xylenes, Total
1,2-Dichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane

2007FB01 2007FB02 2007TB
3/18/2007 3/18/2007

7.3 U 7.3 U 7.3 U
0.23 U 0.23 U 0.23 U

12 U 12 U 12 U
3.2 U 3.2 U 3.2 U

0.54 U 0.54 U 0.54 U
0.42 U 17 0.36 U
0.36 U 0.36 U 0.93 UJ
0.93 UJ 0.93 UJ 0.75 U
0.72 U 0.72 U 0.91 U
0.75 U 0.75 U 0.41 U
0.91 U 0.91 U 0.4 U
0.41 U 0.41 U 0.4 U
0.89 UJ 0.89 UJ 0.89 U
0.52 U 74 0.52 U
0.53 U 0.53 U 0.53 U

0.4 U 0.4 U 0.35 U
0.35 U 0.35 U 0.41 U

0.4 U 6.2 0.65 U
0.65 U 0.65 U 0.33 U
0.34 U 0.34 U 0.42 U
0.33 U 0.33 U 0.73 U

0.8 U 0.8 U 0.56 U
0.73 U 0.73 U 0.93 U
0.56 U 0.56 U 0.26 U
0.28 U 0.28 U 0.62 U
0.93 U 0.93 U 0.34 U

0.8 U 0.8 U 0.33 U
0.26 U 0.26 U 0.39 U
0.41 U 0.41 U 0.96 UJ
0.36 U 0.36 U 13 R
0.62 U 0.62 U 9.1 U
0.33 U 0.33 U 0.44 U
0.39 U 0.39 U 0.72 U
0.96 UJ 0.96 UJ 0.45 U

13 R 13 R 0.36 U
9.1 U 9.1 U 1 UJ

0.53 J 0.44 U 10 U
0.36 U 0.36 U 0.42 U
0.45 U 0.45 U 0.53 U

1 U 1 U 0.75 U
10 U 10 U 0.62 U

0.42 U 0.42 U 0.8 U
0.53 U 0.53 U 0.8 U
0.21 U 0.21 U 0.36 U
0.75 U 0.75 U 0.79 U
0.95 J 0.62 U 0.71 U
0.79 U 0.79 U 0.96 U
0.37 U 0.37 U 0.44 U
0.71 U 0.71 U 0.7 U
0.96 UJ 0.96 UJ 0.92 U
0.44 U 0.44 U 1.3 U

0.7 U 0.7 U 0.28 U
0.92 U 0.92 U 0.21 U

1.3 U 1.3 U 0.37 U
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SUMMARY OF QA/QC ANALYTICAL DATA
SMWU 9, AREA B (TANK 214)

RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID
Sampling Date

Semi-Volatile Organics (μg/L)
1-Methylnaphthalene
2-Methylnaphthalene
Acenaphthene
1,1'-Biphenyl
Dimethoate
1,2,4,5-Tetrachlorobenzene
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,3,5-Trinitrobenzene
1,3-Dichlorobenzene
1,3-Dinitrobenzene
1,4-Dichlorobenzene
1,4-Dioxane
Safrole, Total
Thionazin
1,4-Naphthoquinone
1-Naphthylamine
2,3,4,6-Tetrachlorophenol
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dichlorophenol
2,6-Dinitrotoluene
2-Acetylaminofluorene
2-Chlorophenol
2-Chloronaphthalene
2-Methylphenol
2-Naphthylamine
2-Nitroaniline
2-Nitrophenol
2-Picoline
2-Toluidine
3 & 4 Methylphenol
3,3'-Dichlorobenzidine
3,3'-Dimethylbenzidine
3-Methylcholanthrene
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Aminobiphenyl
4-Bromophenyl phenyl ether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl phenyl ether
4-Nitroaniline
4-Nitrophenol
4-Nitroquinoline-1-oxide
7,12-Dimethylbenz(a)anthracene
Acetophenone
alpha,alpha-Dimethyl phenethylamine
Aniline
Aramite, Total
Benzyl alcohol
Bis(2-chloroethoxy)methane

2007FB01 2007FB02 2007TB
3/18/2007 3/18/2007

0.011 U 0.011 U NA
0.0074 U 0.0075 U NA

0.016 U 0.016 U NA
0.64 U 0.68 U NA

0.6 U 0.64 U NA
1.1 U 1.2 U NA

0.51 U 0.54 U NA
0.94 U 1 U NA
0.58 U 0.62 U NA
0.52 U 0.55 U NA
0.64 U 0.68 U NA

0.6 J 0.52 U NA
2.2 U 2.3 U NA

0.93 U 0.99 U NA
0.63 U 0.67 U NA

1.1 U 1.2 U NA
0.44 U 0.47 U NA
0.59 U 0.63 U NA
0.66 U 0.7 U NA
0.62 U 0.66 U NA
0.94 U 1 U NA

4.7 UJ 5 U NA
0.53 U 0.56 U NA
0.65 U 0.69 U NA
0.54 U 0.57 U NA

1.3 U 1.4 U NA
0.68 U 0.72 U NA
0.58 U 0.62 U NA
0.66 U 0.7 U NA

0.6 U 0.64 U NA
0.65 U 0.69 U NA
0.69 U 0.73 U NA
0.82 U 0.87 UJ NA
0.55 U 0.58 U NA
0.62 U 0.66 U NA
0.94 U 1 U NA

2.4 U 2.5 U NA
1.3 U 1.4 U NA

0.65 U 0.69 U NA
0.94 U 1 U NA
0.64 U 0.68 U NA

0.8 U 0.85 U NA
0.52 U 0.55 U NA
0.49 U 0.52 U NA
0.53 U 0.56 U NA

0.8 U 0.85 U NA
3.2 U 3.4 U NA
4.7 R 5 R NA
1.2 U 1.3 U NA

0.78 U 0.83 U NA
9.4 U 10 U NA

0.61 U 0.65 U NA
1.6 U 1.7 U NA

0.75 U 0.8 U NA
0.74 U 0.78 U NA
0.68 U 0.72 U NA
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SUMMARY OF QA/QC ANALYTICAL DATA
SMWU 9, AREA B (TANK 214)

RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID
Sampling Date

Semi-Volatile Organics (μg/L)
Bis(2-chloroethyl)ether
Bis(2-ethylhexyl) phthalate
Diallate
Dibenzofuran
Di-n-butyl phthalate
Diethyl phthalate
p-Dimethylamino azobenzene
Dimethyl phthalate
Dinoseb
Di-n-octyl phthalate
Ethyl methanesulfonate
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Hexachlorophene
Hexachloropropene
Isophorone
Isosafrole
Methapyrilene
Methyl methanesulfonate
Nitrobenzene
N-Nitrosodi-n-butylamine
N-Nitrosodiethylamine
N-Nitrosodimethylamine
N-Nitrosodiphenylamine
N-Nitrosodi-n-propylamine
N-Nitrosomethylethylamine
N-Nitrosomorpholine
N-Nitrosopiperidine
N-Nitrosopyrrolidine
N-Nitro-o-toluidine
Pentachlorobenzene
Pentachloronitrobenzene
Pentachlorophenol
Phenacetin
Phenol
p-Phenylene diamine
Pronamide
o,o',o''-Triethylphosphorothioate
Disulfoton
Parathion
Methyl parathion
Phorate
Famphur
Butyl benzyl phthalate
bis(chloroisopropyl) ether
Sulfotepp
Pyridine

2007FB01 2007FB02 2007TB
3/18/2007 3/18/2007

0.92 U 0.98 U NA
1.5 U 1.6 U NA

0.65 U 0.69 U NA
0.77 U 0.82 U NA
0.56 U 0.59 U NA

1.1 U 1.2 U NA
0.56 U 0.59 U NA

2.4 U 2.5 U NA
0.75 U 0.8 U NA
0.85 U 0.9 U NA

1 U 1.1 U NA
0.94 U 1 U NA

4.7 U 5 U NA
0.94 U 1 U NA

44 R 47 U NA
1.1 U 1.2 UJ NA

0.63 U 0.67 U NA
0.91 U 0.96 U NA

1.8 U 1.9 UJ NA
0.8 UJ 0.85 UJ NA

0.88 U 0.93 U NA
0.74 U 0.78 U NA
0.77 U 0.82 U NA

1 U 1.1 U NA
0.75 U 0.8 U NA
0.58 U 0.62 U NA

2.5 U 2.6 U NA
1 U 1.1 U NA

1.1 U 1.2 U NA
0.54 U 0.57 U NA

1.1 U 1.2 U NA
0.94 U 1 U NA

1.1 U 1.2 U NA
2.4 U 2.5 U NA

0.77 U 0.82 U NA
0.93 U 0.99 U NA

35 U 37 U NA
0.68 U 0.72 U NA

1.2 U 1.3 U NA
0.74 U 0.78 U NA
0.84 U 0.89 U NA
0.74 U 0.78 U NA
0.78 U 0.83 U NA

2.1 U 2.2 U NA
0.66 U 0.7 U NA
0.77 U 0.82 U NA
0.93 U 0.99 U NA
0.66 U 0.7 U NA
0.76 U 0.81 U NA
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SUMMARY OF QA/QC ANALYTICAL DATA
SMWU 9, AREA B (TANK 214)

RCRA FACILITY INVESTIGATION
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID
Sampling Date

Low Level PAHs (μg/L)
Acenaphthylene
Anthracene
Benzo[a]anthracene
Benzo[a]pyrene
Benzo[b]fluoranthene
Benzo[g,h,i]perylene
Benzo[k]fluoranthene
Chrysene
Dibenz(a,h)anthracene
Fluoranthene
Fluorene
Indeno[1,2,3-cd]pyrene
Naphthalene
Phenanthrene
Pyrene
Petroleum Hydrocarbons (mg/L)
Gasoline Range Organics 
Diesel Range Organics
Inorganics, Total (mg/L)
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Lead
Nickel
Selenium
Silver
Thallium
Tin
Vanadium
Zinc
Mercury

2007FB01 2007FB02 2007TB
3/18/2007 3/18/2007

0.0081 U 0.0083 U NA
0.011 U 0.011 U NA
0.014 U 0.014 U NA
0.016 U 0.016 U NA

0.04 U 0.041 U NA
0.023 U 0.023 U NA
0.035 U 0.036 U NA
0.015 U 0.015 U NA
0.024 U 0.024 U NA

0.0083 U 0.0085 U NA
0.012 U 0.012 U NA
0.032 U 0.033 U NA

0.0093 U 0.0095 U NA
0.0083 U 0.0085 U NA
0.0084 U 0.0086 U NA

0.0079 U 0.0079 U NA
0.049 U 0.059 J NA

5.1 U 5.1 U NA
5.2 U 5.2 U NA
1.2 U 7.7 J NA

0.14 U 0.14 U NA
1 U 1 U NA

0.95 U 0.95 U NA
1.3 U 1.3 U NA
1.7 UJ 120 J NA
3.5 U 3.5 U NA
1.5 U 1.5 U NA
5.4 U 5.4 U NA

1 U 1 U NA
11 UJ 11 UJ NA
6.3 U 6.3 U NA
1.4 UJ 1.4 UJ NA
3.4 J 110 NA

0.08 UJ 0.08 UJ NA
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APPENDIX E 
PUERTO RICAN CHEMIST CERTIFICATIONS 
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