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Executive Summary

AGVIQ-CH2M HILL Constructors, Inc. Joint Venture III (AGVIQ-CH2M HILL) was
contracted by the Department of the Navy (Navy), Naval Facilities Engineering Command
Southeast (NAVFAC SE), to implement corrective measures at solid waste management unit
(SWMU) 54 Benzene and Ethylbenzene Plume located at the Naval Activity Puerto Rico
(NAPR), formerly known as Naval Station Roosevelt Roads, in Ceiba, Puerto Rico. The work
was performed under Contract Number N62470-08-D-1006, Task Order Number JM04.

According to the Corrective Measures Study Final Report for SWMUSs 54 and 55 (Baker
Environmental, Inc. [Baker], 2005) (hereinafter referred to as the CMS) the remedial
technology recommended was aerobic in-situ bioremediation (ISB) via a subsurface
injection of an oxygen-releasing compound. In 2008, the Navy retained AGVIQ-CH2M HILL
to implement the remedial strategy presented in the CMS. In 2009, groundwater sampling
was conducted to develop a baseline for the pilot-scale testing. The benzene concentrations
measured in groundwater were significantly greater than those presented in the CMS and
oxygen-releasing compound was determined not to be a viable option as a corrective
measures technology.

In 2010, an air sparge (AS) pilot-scale test, including installation of one AS injection well,
was performed to evaluate the ability to inject air into the subsurface in the vicinity of the
benzene plume with the goal to volatilize and aerobically degrade benzene. The pilot-scale
AS test demonstrated that air could be successfully distributed in the subsurface at
SWMU 54 and that sparging using low flow rates (biosparging) is the optimal remedy for
benzene in groundwater. Based on results of the pilot-scale test, the corrective action
approach chosen to address the benzene and ethylbenzene in groundwater beneath
SWMU 54 included implementation of a full-scale biosparging system. The corrective
measures for the site, are presented in the CMI Plan (AGVIQ-CH2M HILL, 2012a).

The biosparge system was scheduled to be installed in August 2012. However, due to
multiple thefts of powerlines required to provide electricity to the proposed biosparge
system and other security threats, the biosparge system was not installed. Corrective action
monitoring was completed for the remainder of 2013 and 2014. Monitoring was conducted
according to the CMI, except that only two quarterly events were conducted prior to
transitioning to semi-annual sampling in 2014 because of the delay associated with
determination of the corrective action at the site.

The analytical data indicate the benzene and ethylbenzene concentrations fluctuate
seasonally, but overall, the plume is not migrating and is attenuating naturally. Lower water
levels in August 2014 appear to have resulted in increased contaminant concentrations in
several shallow wells; however, the maximum concentrations of both benzene and
ethylbenzene measured at SWMU 54 have decreased with time compared to the December
2012 baseline concentrations. Recommendations for future work include continued
performance monitoring on an annual basis until corrective action objectives are met, a small
reduction in the number of monitoring wells, and continued use of land use controls as
specified in the CMI Plan (AGVIQ-CH2M HILL, 2012a).

EN0605151001ATL ES-1



1.0 Introduction

AGVIQ-CH2M HILL Constructors, Inc. Joint Venture III (AGVIQ-CH2M HILL) was
contracted by the Department of the Navy (Navy), Naval Facilities Engineering Command
Southeast (NAVFAC SE), to implement corrective measures at solid waste management unit
(SWMU) 54 Benzene and Ethylbenzene Plume located at the Naval Activity Puerto Rico
(NAPR), formerly known as Naval Station Roosevelt Roads, in Ceiba, Puerto Rico

(Figure 1-1). The work was performed under Contract Number N62470-08-D-1006, Task
Order Number JMO04.

1.1  Facility Description and History

In 1943, Naval Station Roosevelt Roads (NSRR) was commissioned as a Naval Operations
Base and then re-designated as a Naval Station in 1957. The naval station was utilized for
flight practice, as well as other missions to control the area’s air space until 2004 when it
became inoperative. The NAPR was established at this time. The northern entrance to
NAPR is approximately 35 miles east of San Juan, along PR Highway 53. The closest large
city is Fajardo, located approximately 10 miles north of NAPR on Route PR Highway 53.
The town of Ceiba adjoins the west boundary of NAPR (Figure 1-1).

1.2 Site Location and History

Prior to 1993, environmental activities at the former NSRR, exclusive of underground
storage tank (UST) operation, were conducted in compliance with Comprehensive
Environmental Response, Compensation, and Liability Act regulations under the Navy’s
Installation Restoration Program. On October 20, 1994, U.S. Environmental Protection
Agency (EPA) Region 2 issued a Final Resource Conservation and Recovery Act (RCRA)
Part B Permit to the NSRR, now NAPR. The permit contained requirements for RCRA
facility investigation activities at 24 SWMUs and 3 areas of concern, including SWMU 54.
The RCRA Part B Permit, issued for the Defense Reutilization and Marketing Office at
NAPR, included provisions for corrective action under the Hazardous and Solid Waste
Amendments provisions of RCRA.

SWMU 54 is the Former Naval Exchange Repair/Maintenance Shop (Building 1914), which
was constructed in 1979. It is currently unoccupied and lies on approximately 1 acre of land
in the Bundy Area of NAPR. A UST was present at the site and used to store fuel until its
removal in December 1992. The date of installation and type of fuel stored is unknown, but
is assumed to be gasoline. The building no longer exists but was used to perform
maintenance on vehicles, including oil changes and lubrications. No wastes are known to

have been disposed of at the unit and there are no significant releases known at this unit
(Baker, 2005).

EN0605151001ATL 1-1



1.3  Background

According to the Corrective Measures Study Final Report for SWMUSs 54 and 55 (Baker
Environmental, Inc. [Baker], 2005) (hereinafter referred to as the CMS) two areas of
groundwater contamination were identified at SWMU 54: a trichloroethylene (TCE) plume
east of Bairoko Street (AGVIQ-CH2M HILL, 2015) and a benzene plume west of

Bairoko Street (Baker, 2005). The site map for SWMU 54 is shown on Figure 1-2. In the area
of the benzene plume, the CMS established benzene in groundwater as the only
contaminant of concern (COC) with a corrective action objective (CAO) of 550 micrograms
per liter (ug/L) (Baker, 2005). The remedial technology recommended in the CMS for the
benzene plume was aerobic in-situ bioremediation (ISB) via a subsurface injection of an
oxygen-releasing compound. In 2008, the Navy retained AGVIQ-CH2M HILL to implement
the remedial strategy presented in the CMS, including a pilot-scale test to evaluate the
proposed technology.

In 2009, groundwater sampling was conducted to develop a baseline for the pilot-scale
testing. The benzene concentrations measured in groundwater were significantly greater
than those presented in the CMS Final Report for SWMUs 54 and 55 (Baker, 2005). In
addition, over 30 monitoring wells were installed between 2009 and 2013 to completely
delineate the extent of contamination in groundwater. Because the groundwater
concentrations were greater than expected and the plume was larger than expected, the
remedy proposed in the CMS was determined not to be a viable option as a corrective
measures technology. Accordingly, the ISB pilot-scale test was suspended, and an alternate
technical approach was developed (AGVIQ-CH2M HILL, 2012a).

During the pilot-scale testing baseline sampling in 2009, the 2005 CAO for benzene

(550 ng/L) was used to delineate the benzene plume and then design the revised corrective
action. In 2010, an air sparge (AS) pilot-scale test, including installation of one AS injection
well, was performed to evaluate the ability to inject air into the subsurface in the vicinity of
the benzene plume with the goal to volatilize and aerobically degrade benzene. The pilot-
scale AS test demonstrated that air could be successfully distributed in the subsurface at
SWMU 54 and that sparging using low flow rates (biosparging) is the optimal remedy for
benzene in groundwater.

Based on results of the pilot-scale test, the corrective action approach chosen to address the
benzene and ethylbenzene in groundwater beneath SWMU 54 included implementation of a
full-scale biosparging system. The corrective measures for the site, are presented in the CMI
Plan (AGVIQ-CH2M HILL, 2012b).

In May 2012, the 2005 CAOs were revised using EPA’s regional screening levels (November
2011 version) based calculation methods and toxicity factors, as recommended by EPA. The
derivations of the revised CAOs are detailed in the CMS Addendum (AGVIQ-CH2M HILL,
2012a).The revised CAO for benzene in groundwater is 160 pg/L. With the revised CAOs,
ethylbenzene, which did not exceed its 2005 CAQO, exceeded the 2012 CAO of 493 pg/L at
one location and was therefore added to the program as an additional COC.

As part of the CAO revision process, the groundwater beneath SWMU 54 was demonstrated
to be unusable as a potable water supply because of the brackish/saline nature of the area
groundwater, with high levels of total dissolved solids and salinity, as detailed in the
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Groundwater Usability Assessment Technical Memorandum, Appendix C of the CMS
Addendum (AGVIQ-CH2M HILL, 2012a). Therefore, potable use based drinking water
standards (e.g., maximum contamination levels) are not applicable for SWMU 54.

Under current land use, no direct exposure to site groundwater is occurring. Additionally,
the area downgradient of SWMU 54 is undeveloped and no potential for groundwater
exposure exists in this area. However, indirect exposure pathway through volatilization of
benzene to ambient air could occur in the SWMU 54 TCE plume area. Therefore, this
indirect exposure pathway was considered complete for deriving the CAOs for site
groundwater.

The biosparge system was scheduled to be installed in August 2012. However, because of
the theft of powerlines required to provide electricity to the biosparge system, theft of
power drop box, and other security threats, the biosparge system installation was delayed.
The powerlines were then reinstalled in December of 2012 and subsequently stolen again. In
May of 2013, it was determined the biosparge or any other remediation system could not be
installed because of security issues and groundwater contamination would then be
monitored to determine if natural attenuation was an appropriate alternative technical
approach. Corrective action monitoring was completed for the remainder of 2013 and 2014.
The monitoring was conducted according to the CMI Plan (AGVIQ-CH2M HILL, 2012b),
except that only two quarterly events were conducted prior to transitioning to semi-annual
sampling in 2014 because of the delay associated with determination of the appropriate
corrective action at the site.

1.4 Purpose and Scope

This annual report documents field activities conducted between December 2012 and
November 2014 as part of corrective actions measures at the SWMU 54 Benzene and
Ethylbenzene Plume. The field activities consisted of monitoring well installation and
groundwater monitoring as outlined in the CMI Plan (AGVIQ-CH2M HILL, 2012a).

The chronology of tasks performed during the reporting period is provided below:
e December 2012: Conducted baseline groundwater monitoring event.

e April 2013: Installed two new monitoring wells, 54MW45 and 54MW46, for horizontal
delineation of benzene and ethylbenzene contamination.

e July 2013: Conducted quarterly groundwater monitoring event.

e October 2013: Conducted quarterly groundwater monitoring event.

e February 2014: Conducted semiannual groundwater monitoring event.
e August 2014: Conducted semiannual groundwater monitoring event.
This report is organized as follows:

e Section 1.0 Introduction includes the site back ground information and a summary of
the project objectives and scope of the work performed.

EN0605151001ATL 1-3
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Section 2.0 Summary of Field Activities summarizes the field activities that included
monitoring well installation, well gauging, and groundwater monitoring.

Section 3.0 Performance Monitoring and Horizontal Delineation Results presents the
findings obtained from the corrective action groundwater sampling events.

Section 4.0 Conclusions and Recommendations summarizes the major conclusions
obtained comparing the results of the baseline, quarterly, and semiannual monitoring
data.

Section 5.0 References contains a list of the works cited in this report.
Appendix A contains tabulated purge data from field notes.

Appendix B contains copies of data summary tables, quality assurance reports, and
laboratory analytical reports.

Appendix C contains copies of the soil boring logs, well completion diagrams, and well
development logs for monitoring wells 54MW45 and 54MW46.

Appendix D contains copies of waste management documents.
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2.0 Summary of Field Activities

This section provides an overview of the field activities conducted as part of the corrective
measures at the SWMU 54 Benzene and Ethylbenzene Plume. The activities described below
were conducted in accordance with the CMS Addendum (AGVIQ-CH2M HILL, 2012a),
CMI Plan (AGVIQ-CH2M HILL, 2012b), and Sampling and Analysis Plan (SAP) (AGVIQ-
CH2M HILL, 2012c). During completion of all fieldwork, protection of air, water, and land
resources, including fish and wildlife, as well as spill prevention measures were
implemented according to the Environmental Protection Plan (part of the Pilot Test at
SWMU 54 Work Plan [AGVIQ-CH2M HILL, 2009]). In addition, quality control (QC)
measures were maintained for all work. The QC measures were performed in accordance
with the protocols described in the Quality Control Plan (also part of the Pilot Test at
SWMU 54 Work Plan).

2.1 Groundwater Monitoring

This section describes the field procedures followed during the collection and analysis of
groundwater samples.

2.1.1  Groundwater Sample Collection

Monitoring wells were purged and sampled in accordance with the low-flow/ low-volume
(micro-purge) method described in the standard operating procedures (SOPs) provided in
Appendix B of the SAP (AGVIQ-CH2M HILL, 2012c), and in general accordance with the
requirements described in EPA Region 4 Science and Ecosystem Support Division (SESD)
Field Branches Quality System and Technical Procedures (EPA, 2009).

A minimum of one well volume was purged from each well, and samples were collected
after water quality parameters stabilized over three consecutive readings, or if a maximum
of five well volumes had been purged. Parameters were considered stable when:

e Temperature remained constant.

e pH did not fluctuate more than 0.1 standard units.

e Conductivity did not vary more than 3 percent.

e Oxidation-reduction potential (ORP) did not fluctuate more than 10 millivolts.
e Dissolved oxygen did not vary more than 10 percent.

e Turbidity did not vary more than 10 percent.

If the recharge rate of the well was so low that the well purged dry, the pump was turned
off and the field team allowed the well to recharge to a sufficient level to obtain the
necessary sample volume. Samples were collected within 24 hours. Purge records are
provided in Appendix A.

Groundwater samples were analyzed for benzene and ethylbenzene to characterize the
extent of contamination during the baseline sampling event (December 2012) and the
performance monitoring events (July and October 2013, and February and August 2014).

EN0605151001ATL 2-1



2.1.2  Analytical Methods

Groundwater samples were analyzed for volatile organic compounds (VOCs) (benzene and
ethylbenzene) using EPA Method SW-846 8260B. Groundwater samples were placed on ice
in a cooler and shipped by FedEx priority overnight delivery to Gulf Coast Analytical
Laboratories, Inc., of Baton Rouge, Louisiana, under standard chain-of-custody (CoC)
procedures. Data summary tables, quality assurance reports, and laboratory analytical
reports (including CoC records) for baseline sampling and five quarters of sampling events
are provided in Appendix B.

2.1.3  Quality Assurance/Quality Control Samples

The following quality assurance (QA)/QC samples were collected to conduct the data
validation required to ensure all data were useable as reported:

¢ One field duplicate sample per every 10 samples

¢ One trip blank per sample cooler containing VOC samples

e One equipment blank for each equipment used per day of sampling
¢ One matrix spike/matrix spike duplicate sample per 20 samples

Laboratory data reports submitted for each event were reviewed and quality flags were
applied as described in the data quality assurance reports presented in Appendix B.

2.2 Monitoring Well Installation

2.2.1  Drilling Procedures

On April 11 and 12, 2013, two monitoring wells (54MW45 and 54MW46) were installed to
delineate horizontal extent of benzene and ethylbenzene plume along the southeast edge of
the plume. Well drilling and installation procedures were performed in accordance with the
SOPs provided in Appendix B of the SAP (AGVIQ-CH2M HILL, 2012c) and the general
requirements of EPA Region 4 SESD Field Branches Quality System and Technical Procedures
(EPA, 2009).

2.2.2  Well Installation Procedures

Monitoring well 54MW45 and 54MW46 were drilled to a depth of 32.6 and 32.1 feet below
ground surface (bgs), respectively, using hollow-stem auger (HSA) drilling techniques. As
the boring advanced, soil samples were collected at 5-foot intervals for lithologic description
using standard split spoon sampling techniques. Soil gas concentrations were measured
using a photoionization detector and these measurements are provided on the soil boring
log (Appendix C). Soil was classified according to the Unified Soil Classification System
(USCS) by AGVIQ-CH2M HILL field staff. Soil boring logs and well completion diagrams
for the two monitoring wells installed are provided in Appendix C.

Monitoring wells 54MW45 and 54MW46 were constructed using between 17.1 and 17.6 feet
of 2-inch inner diameter schedule 40 (SCH40) polyvinyl chloride (PVC) casing and 15 feet
SCH40 PVC 0.020-inch slot screen. The 54MW45 screen was placed between 17.6 and

32.6 feet below top of casing (bTOC), while the 54MW46 screen was placed between 17.1
and 32.1 feet bTOC. In both wells, the sand filter pack extended 1.5 feet above the screen
and a 3-foot-thick bentonite seal was placed above the filter pack. The grout seal consisted of
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Portland Type I cement conforming to ASTM International (ASTM) C-150 standards. The
cement grout seal was extended from top of the bentonite seal to the surface where the pad
was placed. Both monitoring wells, 55MW45 and 55MW46, were completed as stick-up
wells with a 2-foot by 2-foot cement pad with a locking cover. Well construction details are
summarized on Table 2-1 and on the well completion diagrams presented in Appendix C.

Following well installations, wellheads were completed with a permanent marker
imbedded in the concrete pad. The marker includes well identification number, date
installed, and total well depth for each of the monitoring wells.

2.2.3  Well Development

Each monitoring well was developed following the well development procedures outlined
in the CMI Plan (AGVIQ-CH2M HILL, 2012b). Development commenced after the grout
cured for 24 hours. The wells were developed using a surge block. After surging, a
submersible pump equipped with disposable polyethylene tubing was used to pump water
from the well to remove suspended sediment. The well development was continued until
the water produced was clear and relatively free of sediment. Well development logs are
provided in Appendix C.

2.24  Well Sampling

Both monitoring wells were sampled on April 24, 2013. Sampling was conducted according
to the procedures summarized in Section 2.1. The April 2013 samples are considered the
baseline value for these two monitoring wells.

225  Surveying

PJDC Inc., San Juan Professional Land Surveyors registered in Puerto Rico, surveyed
location and elevation of wells 54MW45 and 54MW46. The horizontal location of 54MW45
and 54MW46 was surveyed relative to the North American Datum (NAD) 1983 (latest
adjustment), and the top of casing and ground surface elevations were surveyed relative to
Puerto Rico Vertical Datum (PRVD) 2002. The survey data for monitoring wells 54MW45
and 54MW46 are summarized in Table 2-1.

2.3 Performance Monitoring Procedures

A total of five groundwater sampling events were conducted at the SWMU 54 benzene/
ethylbenzene plume. These events include one baseline groundwater sampling event
conducted in December 2012, two quarterly groundwater sampling events conducted in
July 2013 and October 2013, and two semiannual groundwater monitoring events conducted
in February 2014 and August 2014.

A well gauging event was performed during each of the groundwater sampling events
within the benzene/ethylbenzene plume. Gauging was performed in accordance with
guidelines adopted from ASTM D4750 Standard Test Method for Determining Subsurface Liquid
Levels in a Borehole or Monitoring Well. Gauging data were recorded in site-specific
waterproof logbooks for each of the groundwater sampling events. In November 2014, well
gauging was conducted at both the TCE and benzene/ethylbenzene plumes to obtain a
comprehensive set of data for the SWMU 54 potentiometric surface map. The gauging data
from wells included in the benzene/ethylbenzene plume performance monitoring network
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are provided in Table 2-2 and the monitoring well network is shown in Figure 2-1. The
November 2014 gauging data from wells within the TCE plume are presented in the SWMU
54 TCE Plume Annual Report (AGVIQ-CH2M HILL, 2015 - draft).

2.3.1  Baseline Groundwater Sampling — December 2012

The baseline groundwater sampling event was conducted between November 30 and
December 5, 2012. Groundwater samples were collected from the following 27 monitoring
wells:

e 54MWO1 o 54MW22 o 54MW35
o 54MWO02 o 54MW27 o 54MW36
o 54MWO03 o 54MW28 o 54MW37
o 54MWO04 o 54MW29 o 54MW38
o 54MWO05 o 54MW30 o 54MW39
o 54MWO06 e 54MW31 o 54MW40
o 54MW19 o 54MW32 o 54MW41
o 54MW20 o 54MW33 o 54MW42
o 54MW21 o 54MW34 o 54MW43

2.3.2  Quarterly Groundwater Sampling — July 2013 and October 2013

Quarterly sampling events were conducted between July 9 and July 17, 2013 and October 24
and October 30, 2013. Groundwater samples were collected from the following
29 monitoring wells:

o 54MWO1 o 54MW27 o 54MW37
o 54MWO02 o 54MW28 o 54MW38
e 54MWO03 o 54MW29 o 54MW39
o 54MW04 e 54MW30 o 54MW40
e 54MWO05 e 54MW31 e 54MW41
e  54MWO06 e 54MW32 e 54MW42
o 54MW19 o 54MW33 o 54MW43
o 54MW20 o 54MW34 o 54MW45
o 54MW21 o 54MW35 o 54MW46
o 54MW22 o 54MW36

2.3.3  Semiannual Groundwater Sampling — February 2014 and August 2014

Semiannual groundwater sampling events were conducted between February 19 and
February 26, 2014, and August 25 and August 29, 2014. Groundwater samples were
collected from the following 29 monitoring wells:

o 54MWO1 o 54MW27 o 54MW37
o 54MWO02 o 54MW28 o 54MW38
o 54MWO03 o 54MW29 o 54MW39
o 54MWO04 o 54MW30 o 54MW40
o 54MWO05 o 54MW31 o 54MW41
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e 54MWO06 o 54MW32 o 54MW42
o 54MW19 o 54MW33 o 54MW43
o 54MW20 o 54MW34 o 54MW45
o 54MW21 o 54MW35 o 54MW46
o 54MW22 o 54MW36

2.4 Waste Management

Remediation-derived waste was generated during the well installation, well development,
groundwater sampling, and decontamination operations. The waste streams associated with
this project included:

e DPersonal protective equipment (PPE) and used sampling supplies
e Soil cuttings

e Equipment decontamination fluid

e Purge water

Soil, groundwater, and decontamination waste was stored, transported, and disposed of in
accordance with the procedures called out in Section 1.7 of the CMI Plan SWMU 54 Benzene
and Ethylbenzene Plume (AGVIQ-CH2M HILL, 2012b) and are further detailed in the
following subsections.

241  Temporary Storage

PPE and used sampling supplies associated with the generation of non-hazardous wastes
and general debris were collected in black, non-translucent trash bags and disposed of in
onsite refuse dumpsters. Soil cuttings generated from well installation were containerized in
55-gallon drums at a Base-approved temporary storage location pending waste
characterization and offsite disposal. Sampling purge water, development water, and
decontamination fluids were collected in bulk containers, i.e., 600-gallon blue poly tanks
with secondary containment, and staged onsite for subsequent offsite disposal.

2.4.2  Waste Characterization

Waste characterization procedures are described below and data are presented in
Appendix D.

Soil
Soil cuttings, produced during the installation of wells 54MW45 and 54MW46, were placed

in drums onsite. One soil sample (TD495) was collected for waste characterization from
these drums in May 2013.

Soil samples were analyzed for the following parameters:

Toxicity characteristic leaching procedure (TCLP) VOCs (Methods SW1311/8260C)
TCLP semivolatile organic compounds (SVOCs) (Methods SW1311/8270D)

TCLP metals (Methods SW1311/6010C/7470A)

TCLP pesticides (Methods SW1311/8081B)

TCLP herbicides (Methods SW1311/8151A)
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e Polychlorinated biphenyls (PCBs) (Method SW8082)
e Corrosivity (Method SW9045)
e Ignitability (Method SW1010)

The soil was characterized as non-hazardous.

Water

Two liquid samples (TD491 and TD492) were collected during December 2012 and analyzed
for the following parameters:

RCRA VOCs (Method SW8260C)

RCRA SVOCs (Method SW8270D)

RCRA metals (Methods SW6010C/7470A)
RCRA pesticides (Method SW8081B)
PCBs (Method SW8082A)

Herbicides (Method SW8151A)
Corrosivity (Method SW9045)

Ignitability (Method SW 1010)

The water was characterized as non-hazardous.

24.3  Transportation and Disposal

The transport and disposal log for soil and water is provided in Appendix D. This log
summarizes the tonnage (pounds) of non-hazardous soil, drilling mud, grout, and PPE and
gallons of non-hazardous water produced at SWMU 54 from December 2012 to October
2013.

The drums of soil were transported to Penuelas Valley Landfill for disposal in April 2014.
The disposal manifests are provided in Appendix D. Twenty-five gallons of water are
currently being stored at the SWMU 7/8 site in a 600-gallon poly tank. The sample data
characterizes the waste water as non-hazardous.
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3.0 Performance Monitoring and Horizontal
Delineation Results

3.1  Groundwater Flow

The groundwater potentiometric surface map presenting the most recent site-wide gauging
event (November 12, 2014) is shown on Figure 3-1. Note that because 54MW28 was drilled
in the former tank pit the water level is significantly higher than the other water levels
measured and is indicative of water perched within the former tank pit, and not of water
levels measured within the water table aquifer. Therefore, water level data from 54MW28
was not used to develop the potentiometric surface map. As explained in Section 2.3, the
site-wide gauging includes monitoring wells at the SWMU 54 TCE plume, 150 feet west of
the SWMU 54 benzene/ethylbenzene plume.

Figure 3-1 demonstrates the water table is extremely flat beneath SWMU 54 with a gradient
of 0.0001 feet/foot. However, the primary direction of groundwater flow beneath SWMU 54
is east-southeast toward a wetlands that drains into the Vieques Passage.

3.2 Hydrocarbon Concentrations in Groundwater

The analytical results and CAOs for benzene and ethylbenzene are summarized in Table 3-1,
and the distribution of benzene and ethylbenzene in groundwater is shown on Figures 3-2
through 3-7. Figures 3-2 through 3-4 represent the distribution of benzene in the shallow
and deep zones in December 2012, July 2013, and August 2014. Figures 3-5 through 3-7
represent the distribution of ethylbenzene in the shallow and deep zones in December 2012,
July 2013, and August 2014. Note that ethylbenzene was not measured above the CAO in
the shallow zone in December 2012.

The analytical data indicate the benzene and ethylbenzene concentrations fluctuate
seasonally, but overall, the plume is attenuating naturally, and with the exception of
monitoring wells 54MW01, 54MWO02, 54MW03, 54MW06, 54MW32, and 54MW34, the
maximum concentrations of both benzene and ethylbenzene measured at SWMU 54 have
decreased with time compared to the December 2012 baseline concentrations.

The analytical results also demonstrate the extent of benzene and ethylbenzene has been
defined.
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4.0 Conclusions and Recommendations

4.1 Conclusions

The performance monitoring demonstrates benzene and ethylbenzene concentrations
exceed their respective CAOs at several wells. In general, the plume appears to be stable or
shrinking as benzene and ethylbenzene concentrations in monitoring wells along the edge
of the plume, other than monitoring wells 54MW30 and 54MW32, are less than the CAOs.
Although 54MW30 and 54MW32 exceed the CAO for benzene, the concentrations are either
less than (54MW30) or essentially equal to (54MW32) the 2012 baseline concentrations.
Benzene and ethylbenzene were not present above reporting levels in the newly installed
monitoring wells, 54MW45 and 54MW46.

Increases in benzene and ethylbenzene within the shallow well screens seem to correlate
with lower groundwater elevations measured in July 2012 and August 2014. There appears
to be a greater concentration of dissolved contaminants in the upper portion of the aquifer
when groundwater levels are lower than normal. This could be due to the lack of clean
upgradient water moving into the site when gradients are very flat.

4.2 Recommendations

1. Continue performance monitoring on an annual basis until CAOs are met. Recommend
late summer monitoring events to evaluate the continued attenuation of benzene and
ethylbenzene when groundwater elevations are likely to be lower.

2. There are several upgradient and downgradient monitoring wells that have consistently
contained low levels of contaminants or are duplicating results from other nearby wells.
Recommend that the following wells be dropped from the analytical sampling program.
These wells can remain in place to provide water level data.

— Deep downgradient well 54MWO04
— Deep upgradient well 54MW29

— Deep downgradient well 54MW39
— Deep crossgradient well 54MW46

3. Continue to implement land use controls as specified in the CMI Plan (AGVIQ-
CH2M HILL, 2012b).
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TABLE 2-1

Monitoring Well Survey Information and Construction Details
SWMUS54 Benzene and Ethylbenzene Plume

Naval Activity Puerto Rico

Ground Top of Casing Height from TOC to
Northing Easting Elevation Elevation Flush/ Ground Surface | Top of Screen | Bottom of Screen | Total Depth Riser Diameter | Screen Length
Well ID (NAD 1983) (NAD 1983) | (feet PRVDO2) | (feet PRVD02) Stick-up (feet) (feet bgs) (feet bgs) (feet bgs) Riser Material (inches) (feet) Date Installed
54MW45 139115.632 761740.300 18.712 21.820 Stick-up 3.01 17.6 32.6 33.1 SCH40 PVC 2 15 4/15/2013
54MW46 139033.998 761757.065 22.430 24.990 Stick-up 2.56 17.1 32.1 32.6 SCH40 PVC 2 15 4/16/2013
Notes:

bgs = below ground surface

NAD = North American Datum of 1983 (for horizontal measurement)
PRVDO2 = Puerto Rico Vertical Datum 2002

PVC = polyvinyl chloride

SCH40 = schedule 40

toc = top of casing




TABLE 2-2

Groundwater Elevation Measurements
SWMU 54 Benzene and Ethylbenzene Plume
Naval Activity Puerto Rico

Top of Casing

DTW |G dwat
Well ID Elevation Sample Date (ft btoc) r;:na:.v:ner
vatl
(ft PRVD 2002)
Wells screened primarily less than 15 ft bgs

11/26/2012 7.70 8.72
7/11/2013 9.07 7.35
10/21/2013 7.46 8.96

54MW01 16.42
2/19/2014 6.87 9.55
8/21/2014 11.30 5.12
11/12/2014 10.72 5.70
11/26/2012 7.86 8.68
7/11/2013 9.11 7.43
10/21/2013 7.44 9.10

54MW02 16.54
2/19/2014 7.08 9.46
8/21/2014 11.41 5.13
11/12/2014 10.77 5.77
11/26/2012 10.79 8.47
7/11/2013 11.80 7.46
10/21/2013 10.21 9.05

54MWO03 19.26
2/19/2014 9.92 9.34
8/21/2014 14.16 5.10
11/12/2014 13.51 5.75
11/26/2012 10.70 8.68
7/11/2013 11.92 7.46
10/21/2013 10.27 9.11

54MWO06 19.38
2/19/2014 9.91 9.47
8/21/2014 14.19 5.19
11/12/2014 13.55 5.83
11/26/2012 11.05 8.67
7/11/2013 12.04 7.68
10/21/2013 10.64 9.08

54MW20 19.72
2/19/2014 10.21 9.51
8/21/2014 14.55 5.17
11/12/2014 14.03 5.69
11/26/2012 9.63 8.68
7/11/2013 10.87 7.44
10/21/2013 9.23 9.08

54MW22 18.31
2/19/2014 8.91 9.40
8/21/2014 13.24 5.07
11/12/2014 12.60 5.71
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TABLE 2-2

Groundwater Elevation Measurements
SWMU 54 Benzene and Ethylbenzene Plume
Naval Activity Puerto Rico

Top of Casing
Well ID Elevation Sample Date ( f?l::lgc) Gr;:‘r:::::er
(ft PRVD 2002)
m

7/11/2013 7.90 12.23
SaMW28® 20.13 10/21/2013 8.40 11.73
2/19/2014 9.98 10.15

8/21/2014 15.08 5.05
11/12/2014 7.50 12.63

11/26/2012 11.69 8.60

7/11/2013 12.81 7.48

SAMW34 20.29 10/21/2013 11.19 9.10
2/19/2014 10.78 9.51

8/21/2014 15.19 5.10

11/12/2014 14.57 5.72

11/26/2012 10.05 8.65

7/11/2013 | 11.21 7.49

SAMWA40 18.70 10/21/2013 9.66 9.04
2/19/2014 9.43 9.27

8/21/2014 13.66 5.04

11/12/2014 12.46 6.24

11/26/2012 | 11.59 8.66

7/11/2013 12.55 7.70

SAMW42 20.25 10/21/2013 | 11.08 9.17
2/19/2014 10.79 9.46

8/21/2014 15.18 5.07

11/12/2014 14.55 5.70

11/26/2012 13.67 8.74

7/11/2013 15.12 7.29

SAMWA43 22.41 10/21/2013 13.16 9.25
2/19/2014 12.78 9.63

8/21/2014 NM NM

11/12/2014 16.91 5.50
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TABLE 2-2

Groundwater Elevation Measurements
SWMU 54 Benzene and Ethylbenzene Plume
Naval Activity Puerto Rico

Top of Casing
. DTW | Groundwater
Well ID Elevation Sample Date (ft btoc) Elevation
vatl
(ft PRVD 2002)
Wells screened primarily greater than 15 ft bgs

11/26/2012 10.88 8.64
7/11/2013 12.13 7.39
10/21/2013 10.50 9.02

54MW04 19.52
2/19/2014 10.20 9.32
8/21/2014 14.45 5.07
11/12/2014 13.80 5.72
11/26/2012 11.16 8.66
7/11/2013 12.42 7.40
10/21/2013 10.76 9.06

54MWO05 19.82
2/19/2014 10.45 9.37
8/21/2014 14.71 5.11
11/12/2014 NM NM
11/26/2012 10.97 8.64
7/11/2013 12.26 7.35
10/21/2013 10.49 9.12

54MW19 19.61
2/19/2014 10.10 9.51
8/21/2014 14.46 5.15
11/12/2014 13.93 5.68
11/26/2012 9.51 8.69
7/11/2013 10.85 7.35
10/21/2013 9.12 9.08

54MW21 18.20
2/19/2014 8.81 9.39
8/21/2014 13.15 5.05
11/12/2014 12.50 5.70
11/26/2012 11.61 8.39
7/11/2013 12.84 7.16
10/21/2013 11.16 8.84

54MW27 20.00
2/19/2014 10.77 9.23
8/21/2014 15.08 4.92
11/12/2014 14.61 5.39
11/26/2012 11.68 8.62
7/11/2013 12.91 7.39
10/21/2013 11.19 9.11

54MW29 20.30
2/19/2014 10.79 9.51
8/21/2014 15.01 5.29
11/12/2014 14.67 5.63
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TABLE 2-2

Groundwater Elevation Measurements
SWMU 54 Benzene and Ethylbenzene Plume
Naval Activity Puerto Rico

Top of Casing
. DTW | Groundwater
Well ID Elevation Sample Date (ft btoc) Elevation
vatil
(ft PRVD 2002)
... ... ___________ ____|

11/26/2012 11.66 8.61
7/11/2013 12.90 7.37
10/21/2013 11.14 9.13

54MW30 20.27
2/19/2014 10.72 9.55
8/21/2014 15.03 5.24
11/12/2014 14.63 5.64
11/26/2012 11.39 8.61
7/11/2013 12.68 7.32
10/21/2013 10.90 9.10

54MW31 20.00
2/19/2014 10.48 9.52
8/21/2014 14.73 5.27
11/12/2014 | 14.39 5.61
11/26/2012 11.72 8.64
7/11/2013 | 12.95 7.41
10/21/2013 11.24 9.12

54MW32 20.36
2/19/2014 10.83 9.53
8/1/2014 15.07 5.29
11/12/2014 14.71 5.65
11/26/2012 11.20 8.62
7/11/2013 12.50 7.32
10/21/2013 10.71 9.11

54MW33 19.82
2/19/2014 10.35 9.47
8/21/2014 14.70 5.12
11/12/2014 14.18 5.64
11/26/2012 8.62 8.64
7/11/2013 9.98 7.28
10/21/2013 8.17 9.09

54MW35 17.26
2/19/2014 9.80 7.46
8/21/2014 12.19 5.07
11/12/2014 11.68 5.58
11/26/2012 8.58 8.61
7/11/2013 9.90 7.29
10/21/2013 8.14 9.05

54MW36 17.19
2/19/2014 7.71 9.48
8/21/2014 12.11 5.08
11/12/2014 11.58 5.61
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TABLE 2-2

Groundwater Elevation Measurements
SWMU 54 Benzene and Ethylbenzene Plume
Naval Activity Puerto Rico

Top of Casing
. DTW | Groundwater
Well ID Elevation Sample Date (ft btoc) Elevation
vatil
(ft PRVD 2002)
... ... ___________ ____|
11/26/2012 11.05 8.63
7/11/2013 12.34 7.34
10/21/2013 10.56 9.12
54MW37 19.68
2/19/2014 10.18 9.50
8/21/2014 14.57 5.11
11/12/2014 14.03 5.65
11/26/2012 7.95 8.66
7/11/2013 9.25 7.36
10/21/2013 7.61 9.00
54MW38 16.61
2/19/2014 7.20 9.41
8/21/2014 11.55 5.06
11/12/2014 10.70 5.91
11/26/2012 10.07 8.64
7/11/2013 11.26 7.45
10/21/2013 9.68 9.03
54MW39 18.71
2/19/2014 9.42 9.29
8/21/2014 13.67 5.04
11/12/2014 12.95 5.76
11/26/2012 10.17 8.68
7/11/2013 11.42 7.43
10/21/2013 9.78 9.07
54MW41 18.85
2/19/2014 9.44 9.41
8/21/2014 13.76 5.09
11/12/2014 13.35 5.50
11/26/2012 NI NI
7/11/2013 14.81 7.01
10/21/2013 12.91 8.91
54MW45 21.82
2/19/2014 12.35 9.47
8/21/2014 16.71 5.11
11/12/2014 16.52 5.30
11/26/2012 NI NI
7/11/2013 18.02 6.97
10/21/2013 16.15 8.84
54MW46 24.99
2/19/2014 16.01 8.98
8/21/2014 20.02 4.97
11/12/2014 19.75 5.24
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TABLE 2-2

Groundwater Elevation Measurements
SWMU 54 Benzene and Ethylbenzene Plume
Naval Activity Puerto Rico

Top of Casing

DTW (G dwat
Well ID Elevation Sample Date (ft btoc) r;:na:.v:ner
vati
(ft PRVD 2002)
Non-Performance Monitoring Network Wells

11/26/2012 6.95 8.73
7/11/2013 8.75 6.93
10/21/2013 6.56 9.12

54MW23 15.68
2/19/2014 6.21 9.47
8/21/2014 10.28 5.40
11/12/2014 | 10.00 5.68
11/26/2012 6.98 8.71
7/11/2013 8.24 7.45
10/21/2013 6.60 9.09

54MW24 15.69
2/19/2014 6.24 9.45
8/21/2014 10.61 5.08
11/12/2014 9.96 5.73
11/26/2012 9.56 8.74
7/11/2013 NM NM
10/21/2013 9.28 9.02

54MW25 18.30
2/19/2014 9.07 9.23
8/21/2014 13.32 4.98
11/1/2014 12.58 5.72
11/26/2012 9.58 8.68
7/11/2013 NM NM
10/21/2013 9.29 8.97

54MW26 18.26
2/19/2014 9.07 9.19
8/21/2014 13.25 5.01
11/1/2014 11.85 6.41
11/26/2012 NM NM
7/11/2013 NM NM
10/21/2013 NM NM

54MW44 19.90
2/19/2014 10.26 9.64
8/21/2014 NM NM
11/12/2014 | 14.19 5.71
11/26/2012 NM NM
7/11/2013 NM NM
10/21/2013 8.24 9.12

510DW1 17.36
2/19/2014 7.85 9.51
8/21/2014 NM NM
11/12/2014 NM NM
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TABLE 2-2

Groundwater Elevation Measurements
SWMU 54 Benzene and Ethylbenzene Plume
Naval Activity Puerto Rico

Top of Casing
X DTW | Groundwater
Well ID Elevation Sample Date (ft btoc) Elevation
vatil
(ft PRVD 2002)
P
11/26/2012 NM NM
7/11/2013 NM NM
10/21/2013 8.22 9.11
510DW2 17.33
2/19/2014 NM NM
8/21/2014 NM NM
11/12/2014 NM NM
11/26/2012 NM NM
7/11/2013 NM NM
10/21/2013 4.77 12.37
510MW1 17.14
2/19/2014 NM NM
8/21/2014 NM NM
11/12/2014 NM NM
11/26/2012 13.82 8.66
7/11/2013 NM NM
10/21/2013 12.37 10.11
510MW2 22.48
2/19/2014 12.92 9.56
8/21/2014 17.38 5.10
11/12/2014 16.89 5.59
11/26/2012 8.91 8.59
7/11/2013 NM NM
10/21/2013 8.52 8.98
510MW3 17.50
2/19/2014 8.59 8.91
8/21/2014 12.58 4.92
11/12/2014 11.26 6.24
11/26/2012 14.20 1.95
7/11/2013 NM NM
10/21/2013 NM NM
510MwW4 16.15
2/19/2014 NM NM
8/21/2014 NM NM
11/12/2014 | 9.72® 6.43
Notes:

DTW = depth to water

NI = not installed

NM = not measured

ft btoc = feet below top of casing
ft PRVD 2002 = feet Puerto Rico Vertical Datum 2002

@ well installed in former tank pit. Not used for potentiometric calculations.

(b)

not used for potentiometric calculations - filled with water
*not measured during pre-sampling gauging event and water level was taken from the well purge data as the water level prior

to start of purging. Not used for potentiometric calculations.

7 of 7



Figures




L/

T\.Ta

S~
'4

T — .
- — s

N
\Q

'
\ .
Ensenada
Honda
Pasaje de
Vieques
N
E 0 05 1
I ] Miles
L__: Naval Activity Puerto Rico FIGURE 1-1
Road Site Location Map
SWMU 54 Benzene and Ethylbenzene Plumes

= Expressway Naval Activity Puerto Rico

CH2MHILL.

R:\USNAVYPUERTORICO20000317\MAPFILES\SWMU_54\2014\FIGURE1-01_SWMU54_BENZENE_LOCATION.MXD JCARR_CH2MHILLENVGIS 6/10/2015 9:50:03 AM



TCE Area

Benzene Area

é 54MW12

0\)\0 )\‘Q’%

é 54MW13

w° e

4 510MW4

54IW01
510MW5R é
54MW11 \0

é 54MW44 é

é 54MW10
@ savmwia
54MW09
54MW24 Gé @é 54IW03 e
M 54MW23 é
é é 54MW31 AIW02
@ 54MW32 79
510MW1 % 0/ 54MW30 54MW08 541W04
510DW1
54MW22 S4MW20 54MW28 é 54MW29 é 54MW18
\ﬁg 54MW21
54MW27
54MW19 A @é 54IW05
510DW2 SAMW33 54MW07
\e 54MW16
S4MW26 54MW41 S samwa? é
54MW25 é
% H54MW06 54MW01 S4MW36 54MW17
54MW38 Gé
54MW40 {g 54MW39 é AW Q
F N 54MW02 54MW34 54MW45
54MW03 E£
Eﬁ STOMWS /9 54MW05
54MW04 Gé Eﬁ SAMWA4S
{ﬁ 54MW42
{4 510MW2
54MW46
(4,)

E Monitoring Well Screened Primarily Less than 15 ft bgs |:| Former Structure

@ Monitoring Well Screened Primarily Greater than 15 ft bgsD SWMU 54 Boundary N 0 20 40 FIGURE 1-2
@ Injection Well Screened 17-27 ft bgs A I T Site Layout
SWMU 54

1inch = 40 feet s .
ne ee Naval Activity Puerto Rico

CH2MHILL.

R:\USNavyPuertoRico20000317\MapFiles\SWMU_54\SWMU54_201010\CMS\Fig_1-2_SWMU54_SiteLayout.mxd 6/10/2015 JCarr_ch2mbhillenvgis



@
A
o
o

B3 510MW4
5! samw11 —®
> S— samwaa
®
- 54MW32
54MW31
54MW24 54MWO09 —4
54MW23 510MW1
54MW20 \ 510DW1
510DW?2 54MW30
54MW19 54MW18 -
54MW22 j /%;5 AW 54MW29
54MW21 54MW28 54MW33
54MW26 j 54MW41 \% ERGX
54MW3754MwWo1
54MW25 54MW06 @( 54MW35
54MW40 54MW38 54MW36
fg 54MW02
SAMW39 7 51 Mwas ?}
54MWO03 54MW34 g
510MW3 54MW04
& @— 54mMw05
\ 54MW43
54MwW42 g
B s10Mw2 54MW46 Y
N 0 25 50
[
1 inch =50 feet
Monitoring Well Screened
E Primarily Less than 15 ft bgs FIGURE 2-1
Monitoring Well Screened Monitoring Well Locations
6 Primarily Greater than 15 ft bgs

Benzene and Ethylbenzene Plumes
Naval Activity Puerto Rico

R:\USNAVYPUERTORIC020000317\MAPFILES\SWMU_54\2014\FIGURE2-01_SWMU54_BENZENE_WELLLOCATIONS. MXD JCARR_CH2MHILLENVGIS 4/23/2015 3:53:20 PM



RN Q:S\
QS 5
S 2 54MW12
5.16
54MW13
/ 5.44
541W01
510MW4 5.37
6.43 54MW10
510MWSR 5 42
54MW44 MWL @ 545
571 QM ' 54MW14
54IW03 d 5.39
54MW24 54MW23 54MW31 5.56
573 568 561 54MW32 54MW09 . 54MW15
5.65 >52 \6 RS 5.43
54MW30 54IW02 5r
54MW22 5.64 6.81 5404
571 54MW20 551 54MW08 7.58
54MW21 5.69 /@ 550
54MW18
5.70 54MW19 54MW29 o 5AMWAT
5.68 54AMW27 5.63 : 54MWO07 5133
54MW41 54MW33 5.39 5.49
5,50\ S4MWoL _ o 5.64
54MWO06 %5'70 5AMW37 54MW17
samw2s O  5g3 5.65 54MW36 5.52 \@
5.72 54MW40 s 5.61
6.24 B 54MW38 g‘%""lﬁ
54MW39 591 54MW35 54IW05 :
5.47
>0 S4MW02 ? 598 54MW43
54MW45 5.77 54MW34 Sam
5.30 572 '
510MW3
6.24 247“3W04 54MW42
' 54MWO03 5.70
~> 5.75
510MW2
5.59
S \ 54MW46
5.24
N
&
) Monitoring Well Location + Groundwater Flow Direction N FIGURE 3-1
(Gray Wells Not Used For Contours) A Groundwater Piezometric Surface Map
@ Injection Well Location November 12. 2014
Groundwater Contour - Groundwater Elevation 0 20 40 SWMU 54 '
in Feet Puerto Rico Vertical Datum 2002 N Jreet

Contour Interval = 0.5 feet

Naval Activity Puerto Rico

R:\USNavyPuertoRico20000317\MapFiles\SWMU_54\2014\TCE\Figure3-01_SWMU54_TCE_PzPotMap_201411.mxd 4/13/2015 JCarr_ch2mhillenvgis




Sh aI |OW ﬂm Shallow Benzene
10,000 ugil
54MW24 54MW31
5AMW23 —g
510MW1 @ 54MW32
3,000 ugll
54MW3O
54MW22 54MW20 lODWl 5AMW.
EL 54MW21 1,000 ugiL
é 54MW27 5 AMW29
54MW19 510DW2 54MW33
SUMW26 54MW37
54MWA41 300 uglL
54MW25 Ei\
) 54MWO1 e 160 ugiL
54Mwo6 T
54MW38
H— samw40
& 54MW02 54MW35 /e
54MW39 % SaMW34 54MW45
54MW03 #
%
B siomws 54MW04 & 2 54MW43
54MW05 % lﬁ
54MW42
O
®
e
lﬁ 510MW2 A4S
Deep ﬁt!m Dezp Denzene
10,000 ugll
54MW24 54MW31
54MW23 — x
@ 54MW32 2,000 Jgil
o 54MW30
54MW22 54MW20 SIODWI 5AMW28
1,000 1gl
54MW21
é 510DW2 SaMwz7 54MW29
54MW19 SAMW33
54MW26 54MW37 200 ugiL
54MW41
160 ugil
54MW25 “)) 54MWO01
saMwosE S4MW36
54MW38
H— 54Mw40
[4,) 54MW02 54MW35 /6
54MW39 ? 5 AMW34 54MW45
54MWO03
<
= %
Pl
510MW3 54AMWO04 “,) ?F 54MW43
54MW05 © 'ﬁ
U& .ﬁ 54MW42
®
o,
!é S1oMwz 54MW46
= Monitoring Well Screened N 0 20 40 FIGURE 3-2
Primarily Less than 15 ft bgs : :
y 9 [ — Benzene Concentrations in Groundwater

Monitoring Well Screened
@ Primarily Greater than 15 ft bgs

Existing monitoring wells not used Note:
5@ develop 3-D interpretation. CAO for Benzene = 160 ug/L

1inch = 45 feet

December 2012
Naval Activity Puerto Rico

R:\USNavyPuertoRico20000317\MapFiles\SWMU_54\2015\Figure3-02_SWMU54_Benzene_201212.mxd 6/4/2015 JCarr_ch2mbhillenvgis



Sh aI |OW ﬂm Shallow Benzene
10,000 ugil
54AMW24 54MW31
54MW23 —g
510MW1 @ 54MW32
3,000 ugll
54MW3O
54MW22 54MW20 lODWl 5AMW
54MW21 1,000 ugiL
é 54MW27 5 AMW29
54MW19 510DW2 54MW33
SAMW26 54MW37
54MW41 300 ugiL
54MW25 <) \ 54MWO1 160 ugil
samwoeied 54MW36
54MW38
H— samw40
& 54MW02 54MW35 /e
54MW39 % SAMWS34 54MW45
54MW03 #
%
B siomws 54MW04 & 2 54MW43
54MW05 % lﬁ
54MW42
2 A
)
e
.ﬁ SLoMwz 54AMW46 ~
Deep ﬁt!m Dezp Denzene
10,000 ugll
54AMW24 54MW31
54MW23 —e x
@ 54MW32 2,000 Jgil
SLOMWL 54MW30
54MW22 54MW20 SIODWI 54MW28
. 1,000 1gl
é 510DW2 SaMwz7 54MW29
54MW19 5AMW33
54MW26 54MW37 200 ugiL
54MW41
160 ugil
54MW25 “)) 54MWO01
saMwosE S4MW36
54MW38
H— 54Mw40
[4,) 54MW02 54MW35 /6
54MW39 ? 5 AMW34 54MW45
54MW03
<
= %
Pl
510MW3 54AMWO04 “,) ?F 54MW43
54MW05 (o) 'ﬁ
U& 54MW42
s A
o,
10MW2
!é 510 5AMW46 ~
%= II\D/I(_)nito_liingL WeItIhScri(;nf(te(kj) N 0 20 40 FIGURE 3-3
rimauri €ss than S . .
any 9 [ Benzene Concentrations in Groundwater
Monitoring Well Screened ] July 2013
@ Primarily Greater than 15 ft bgs linch = 45 feet y

Existing monitoring wells not used Note:
5@ develop 3-D interpretation. CAO for Benzene = 160 ug/L

Naval Activity Puerto Rico

R:\USNavyPuertoRico20000317\MapFiles\SWMU_54\2015\Figure3-03_SWMU54_Benzene_201307.mxd 6/4/2015 JCarr_ch2mbhillenvgis



Sh al |OW ﬂm Shallow Benzene
10,000 ugil
54MW24 54MW31
54MW23 —g
510MW1 @ 54MW32
3,000 ugll
54MW3O
54MW22 54MW20 lODWl 5AMW
54MW21 1,000 ugiL
é 54MW27 5 AMW29
54MW19 510DW2 54MW33
SAMW26 54MW37
54MWA41 300 ugiL
54MW25 <) \ 54MWO1 160 ugil
samwoeied 54MW36
54MW38
H— samw40
& 54MW02 54MW35 /e
54MW39 % SAMWS34 54MWA45
54MW03 #
%
B siomws 54MW04 & 2 54MW43
54MW05 % lﬁ
54MW42
2 A
)
e
.ﬁ SLoMwz 54AMW46 ~
Deep ﬁt!m Dezp Denzene
10,000 ugll
54MW24 54MW31
5AMW23 —g x
@ 54MW32 2,000 Jgil
oMW 54MW30
54MW22 54MW20 SIODWI 54MW28
. 1,000 1gl
é 510DW2 SaMwz7 54MW29
54MW19 5AMW33
54MW26 54MW37 200 ugiL
54MW41
160 ugil
54MW25 “)) 54MWO01
saMwosE S4MW36
54MW38
H— 54Mw40
[4,) 54MW02 54MW35 /6
54MW39 ? 5 AMW34 54MWA45
54MWO03
®
= %
Pl
510MW3 54AMWO04 “,) ?F 54MW43
54MWO05 (o) 'ﬁ
U& 54MW42
s A
.
10MW2
!é 510 5AMW46 ~
= ’I;A(')mto"imgL WeItIhScri(;nf(te(kj) N 0 20 40 FIGURE 3-4
rimauri €ss than S . .
any g [ Benzene Concentrations in Groundwater
Monitoring Well Screened ] August 2014
@ Primarily Greater than 15 ft bgs linch = 45 feet 9

Existing monitoring wells not used Note:
5@ develop 3-D interpretation. CAO for Benzene = 160 ug/L

Naval Activity Puerto Rico

R:\USNavyPuertoRico20000317\MapFiles\SWMU_54\2015\Figure3-04_SWMU54_Benzene_201408.mxd 6/5/2015 JCarr_ch2mbhillenvgis



ShallowlPlume) Ethylbenzene
1,439 pg/L
54MW24 54rv|vv31
54MW23 —@
510MW1 @ 54MW32
54MW3O 1,000 pg/L
54MW22 54MW20 lODWl 5AMW
kt 54MW21
é 54MW27 54MW29
54MW19 510DW2 54MW33
SAMW26 54MW37
54MW41
54MW25 S Ei\
54MWO1 493 ug/L
54MWO6EE 54MW36
54MW38
B— samwa0
& 54MW02 54MW35 /e
54MW39 % SAMW34 54MW45
54MW03 #
o®
% %
510MW3 54MW04 & ’6 54MW43
54MW05 'é nﬁ
54MWA42
%2 o
)
R
.ﬁ sromwz 54MW46 \®
Deep P Ethylbenzene
1,439 pg/L
54MW24 54MW31
54MW23 — x
@ 54MW32
1,000 pg/L
o 54MW30
54MW22 54MW20 5100vv1 5AMW28
54MW21
é 510DW2 SAMWz7 54MW29
54MW19 SAMW33
EAMW26 54MW37
54MWA41
54MW25 2 493 ug/L
54MW01
54MW06 T 54MW36
54MW38
B samwao
) 54MW02 54MW35 /6
54MW39 ? 54MW34 54MW45
54MW03
®
- =
510MW3 54MW04 ) o 54MWA43
54MW05 % nﬁ
9 4MW42
> 5
5 4
o,
10MW2
!é o10 54MW46 \@
= II\D/I(_)nito_liingL WeItIhScri(;nf(te(kj) N 0 20 40 FIGURE 3-5
rimarily Less than 9s [ — Ethylbenzene Concentrations in Groundwater
Monitoring Well Screened ] December 2012
@ Primarily Greater than 15 ft bgs linch = 45 feet Naval Activity Puerto Ri
L o aval ACtvI uerto rico
Existing monitoring wells not used Note: y
5@ develop 3-D interpretation. CAO for Ethylbenzene = 493 pg/L

R:\USNavyPuertoRico20000317\MapFiles\SWMU_54\2015\Figure3-05_SWMU54_Ethylbenzene_201212.mxd 6/4/2015 JCarr_ch2mhillenvgis



ShallowlPlume) Ethylbenzene
1,439 pg/L
54MW24 54rv|vv31
54MW23 —@
510MW1 @ 54MW32
54MW3O 1,000 pg/L
54MW22 54MW20 lODWl 54MW
54MW21
é 54MW27 54MW29
54MW19 510DW2 54MW33
SAMW26 54MW37
54MW41
54MW25 S Ei\
54MWO1 493 ug/L
54MWO6EE 54MW36
54MW38
B— samwa0
& 54MW02 54MW35 /e
54MW39 % SAMW34 54MW45
54MW03 #
o®
% %
510MW3 54MW04 & ’6 54MW43
54MW05 'é nﬁ
54MWA42
%2 o
)
R
.ﬁ sromwz 54MW46 \®
Deep P Ethylbenzene
1,439 pg/L
54MW24 54MW31
54MW23 — x
@ 54MW32
1,000 pg/L
o 54MW30
54MW22 54MW20 510va1 5AMW28
54MW21
é 510DW2 SAMWz7 54MW29
54MW19 SAMW33
EAMW26 54MW37
54MWA41
54MW25 2 493 ug/L
54MW01
54MW06 T 54MW36
54MW38
B samwao
) 54MW02 54MW35 /6
54MW39 ? 54MW34 54MW45
54MW03
®
- =
510MW3 54AMWO04 “,) % 54MW43
54MW05 (o) nﬁ
(& 54MW42
5 4
o,
10MW2
!é o10 54MW46 \@
= II\D/I(_)nito_liingL WeItIhScri(;nf(te(kj) N 0 20 40 FIGURE 3-6
rimarily Less than 9s [ — Ethylbenzene Concentrations in Groundwater
Monitoring Well Screened ] July 2013
@ Primarily Greater than 15 ft bgs linch = 45 feet N y | Activity Puerto Ri
L o aval ACtvI uerto rico
Existing monitoring wells not used Note: y
@0 develop 3-D interpretation. CAO for Ethylbenzene = 493 pg/L

R:\USNavyPuertoRico20000317\MapFiles\SWMU_54\2015\Figure3-06_SWMU54_Ethylbenzene_201307.mxd 6/5/2015 JCarr_ch2mhillenvgis



ShallowlPlume) Ethylbenzene
1,439 pg/L
54MW24 54MW31
54MW23 —@
510MW1 @ 54MW32
54MW3O 1,000 pg/L
54MW22 54MW20 lODWl 54MW
kt 54MW21
é 54MW27 54MW29
54MW19 510DW2 54MW33
SAMW26 54MW37
54MW41
54MW25 S E\
54MWO1 493 ug/L
54MWO6EE 54MW36
54MW38
B— samwa0
& 54MW02 54MW35 /e
54MW39 % SAMW34 54MW45
54MW03 #
o®
% %
510MW3 54MW04 & ’6 54MW43
54MW05 'é nﬁ
54MWA42
%2 o
)
R
.ﬁ sromwz 54MW46 \®
Deep P Ethylbenzene
1,439 pg/L
54MW24 54MW31
54MW23 — x
@ 54MW32
1,000 pg/L
o 54MW30
54MW22 54MW20 510va1 5AMW28
54MW21
é 510DW2 SAMWz7 54MW29
54MW19 SAMW33
EAMW26 54MW37
54MWA41
54MW25 2 493 ug/L
54MW01
5aMwoe e 54MW36
54MW38
B samwao
) 54MW02 54MW35 /6
54MW39 ? 54MW34 54MW45
54MW03
®
- =
510MW3 54MW04 ) o 54MWA43
54MW05 % nﬁ
9 4MW42
> 5
5 %
o,
10MW2
!é o10 54MW46 \@
ﬁ M(_)nito_liing WeIIhScreenf(te(kj) N 0 20 40 FIGURE 3-7
Primarily Less than 15 ft bgs [ Ethylbenzene Concentrations in Groundwater
Monitoring Well Screened ] August 2014
@ Primarily Greater than 15 ft bgs linch = 45 feet N g | Activity Puerto Ri
L o aval ACtvI uerto rico
Existing monitoring wells not used Note: y
ﬁ/ Pto develop 3-D interpretation. CAO for Ethylbenzene = 493 pg/L

R:\USNavyPuertoRico20000317\MapFiles\SWMU_54\2015\Figure3-07_SWMU54_Ethylbenzene_201408.mxd 6/4/2015 JCarr_ch2mhillenvgis



APPENDIX A
Purge Records




Appendix A
Purge Data

SWMU 54 Benzene and Ethylbenzene Plume
Naval Activity Puerto Rico

Well ID Date/Time Sampling Event Temperature (° C) | Specific Conductivity (mS/cm) pH | ORP (mV) | Dissolved Oxygen (mg/L) | Turbidity (NTU) Comments
12/5/2012 11:40 November/December 2011 30.17 0.856 7.47| -153.4 2.39 4.8 4 gallons purged
7/16/2013 12:15 July 2013 30.15 0.936 7.04( -134.0 0.31 14 4.5 gallons purged
SAMWOL 10/30/2013 12:00 October 2013 30.31 0.789 7.47 -124.1 0.34 22.3 3.5 gallons purged
2/24/2014 15:20 February 2014 30.3 0.766 7.75 -64.9 3.6 0 NA
pumped dry; switched to peri pump on
8/28/2014 15:25 August 2014 31.29 0.611 7.15| -126.6 3.49 0 8/29/14 to collect sample
12/5/12 11:10 November/December 2011 29.93 0.685 6.85 -40.5 0.13 9.4 5 gallons purged
7/15/13 11:30 July 2013 32.12 0.858 6.68 -96.6 0.31 8.9 4.5 gallons purged
54MW02 11/5/13 11:30 October 2013 - 1.251 6.74 -35.5 0.77 0 4.5 gallons purged
2/20/14 14:15 February 2014 29.11 0.860 6.75| -129.5 0.05 26.5 4 gallons purged
8/28/14 11:40 August 2014 30.43 0.853 6.59| -111.9 0.31 0.2 5 gallons purged
12/5/129:50 November/December 2011 28.94 1.280 6.74 -95.3 0.12 82.1 5 gallons purged
7/15/2013 10:00 July 2013 29.40 1.229 6.69 -121.7 0.21 23.2 4.5 gallons purged
54MWO03 11/4/13 14:00 October 2013 28.70 2.019 6.71 -51.1 0.39 2.4 5 gallons purged
2/23/14 11:00 February 2014 28.8 1.635 6.6 -123.4 0.5 33.2 4 gallons purged
8/26/14 16:10 August 2014 29.56 1.772 6.54 -75.3 0.11 18.7 8 gallons purged
12/3/12 14:20 November/December 2011 27.4 2.07 8.55 -66.5 0.99 5.5 4 gallons purged
7/12/13 12:10 July 2013 28.57 3.953 6.61 -51.5 0.31 20.8 5.5 gallons purged
54MWO04 11/5/13 10:00 October 2013 - 7.12 6.7 -4.7 1.08 7.9 5 gallons purged
2/23/14 9:40 February 2014 27.8 2.62 6.65 -52.7 0.08 24.6 5 gallons purged
8/26/14 13:30 August 2014 29.23 1.908 6.59 -38.7 0.22 28.3 8 gallons purged
12/4/12 9:05 November/December 2011 28.74 1.918 6.67 -38.2 0.24 0.2 4 gallons purged
7/12/13 10:35 July 2013 28.70 2.089 6.65 -75.3 0.26 0 5 gallons purged
54MWO05 11/4/13 10:40 October 2013 29.06 4.011 6.7 -29.9 0 0.47 4 gallons purged
2/24/14 15:40 February 2014 28.12 1.913 6.62| -118.9 0.5 31.9 5 gallons purged
- August 2014 - - - - - - Screening interval blocked
12/5/12 9:50 November/December 2011} 27.91 1.629 6.74| -135.7 2.75 10.2 3.5 gallons purged
7/16/13 8:50 July 2013 28.20 1.651 6.71| -105.9 0.25 21 3.37 gallons purged
54MWO06 11/4/2013 11:10 October 2013 30.49 1.339 6.79 -119.2 0.23 0 3 gallons purged
2/26/2014 11:05 February 2014 28.39 1.308 6.71 -151 0.03 30.6 3 gallons purged
8/28/2014 15:30 August 2014 29.96 1.293 6.67 -119.5 0.2 8.6 5 gallons purged
12/5/12 10:00 November/December 2011} 28.03 0.711 6.94 -99.7 0.32 75.0 2 gallons purged
7/16/13 10:45 July 2013 28.81 0.751 6.91 -117.8 0.22 10.3 6.6 gallons purged
54MW19 10/30/13 9:50 October 2013 27.26 0.754 6.76 -94.8 0.28 9.1 5 gallons purged
2/24/14 11:30 February 2014 28.79 0.647 6.98 -95.4 0.87 9.5 NA
8/27/14 13:45 August 2014 29.41 0.691 6.89( -110.7 0.21 9.6 5 gallons purged
12/5/12 12:10 November/December 2011 28.43 0.674 6.91| -116.9 0.21 58 4.6 gallons purged
7/16/13 8:55 July 2013 28.32 0.738 6.88 | -138.7 0.26 17 5.5 gallons purged
54MW20 10/30/13 11:36 October 2013 27.09 1 6.63 -86.9 0.45 6.3 2.7 gallons purged
2/24/14 0:00 February 2014 29.8 0.973 6.91 -96.1 1.89 6.1 NA
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Appendix A
Purge Data

SWMU 54 Benzene and Ethylbenzene Plume
Naval Activity Puerto Rico

Well ID Date/Time Sampling Event Temperature (° C) | Specific Conductivity (mS/cm) pH | ORP (mV) | Dissolved Oxygen (mg/L) | Turbidity (NTU) Comments
8/27/14 9:35 August 2014 29.06 0.982 6.77 -99.2 0.31 11.1 6 gallons purged
12/4/12 10:55 November/December 2011} 28.57 0.991 6.89( -140.3 2.84 37.2 3.5 gallons purged
7/15/13 12:00 July 2013 29.15 1.069 6.63 -87.8 0.25 10 6.75 gallons purged
54MW21 11/5/13 9:54 October 2013 28.84 0.992 6.79 | -142.9 0.18 27.4 5.5 gallons purged
2/20/14 0:00 February 2014 28.21 0.885 6.78| -121.2 0.84 8.5 NA
8/25/14 14:15 August 2014 29.61 0.912 6.75| -124.5 0.17 4.8 5 gallons purged
12/4/12 9:30 November/December 2011 27.86 1.015 6.89| -110.3 2.2 2.2 3.5 gallons purged
7/15/13 11:05 July 2013 28.46 1.080 6.99 -82 0.29 6 4.0 gallons purged
54MW22 11/5/13 11:34 October 2013 28 1.005 7.03 -88.7 0.27 8.2 4.5 gallons purged
2/24/14 10:15 February 2014 28.05 0.766 7.48 -73.4 1.64 4 NA
8/26/14 10:05 August 2014 30.19 0.95 6.99| -170.3 0.21 28.3 7 gallons purged
12/5/12 0:00 November/December 2011 27.16 0.654 6.89 -92.1 0.25 2.4 2.7 gallons purged
7/17/13 10:40 July 2013 28.89 0.721 6.89 -90.3 0.27 9.7 4.5 gallons purged
54MW?27 10/29/13 10:55 October 2013 28.26 0.782 6.98 -98.2 0.3 0.1 5 gallons purged
2/25/14 10:45 February 2014 28.22 0.621 6.94| -106.7 0.46 9.7 NA
8/27/14 10:55 August 2014 29.74 0.533 6.82 -98.6 0.26 4.2 2 gallons purged; slight hydrocarbon odor
12/4/12 13:00 November/December 2011 26.65 0.748 7.06| -121.3 0.24 2.7 3.5 gallons purged
7/17/13 9:25 July 2013 28.43 0.756 6.96| -141.8 0.25 0.6 4.5 gallons purged
54MW28 10/29/13 14:15 October 2013 27.81 0.469 6.85 -5.2 0.85 0.1 5 gallons purged
2/25/14 13:10 February 2014 28.22 0.628 6.96 -122.1 1.6 0 NA
8/27/14 13:30 August 2014 29.46 0.666 6.73 -126.1 1.21 0 2.25 gallons purged
12/3/12 10:40 November/December 2011 29.01 1.427 6.55 61.2 0.30 9 2.5 gallons purged
7/11/13 10:40 July 2013 29.72 1.521 6.63 93.8 1.27 20.6 4.3 gallons purged
54MW29 |10/29/2013 10:33 October 2013 27.33 1.457 6.47 57.5 0.4 0 3 gallons purged
2/20/2014 10:50 February 2014 28.71 1.374 6.63 73.4 1.84 5.8 NA
8/25/2014 9:30 August 2014 29.97 1.310 6.57 36.3 0.50 0 2 gallons purged
12/3/2012 9:00 November/December 2011 29.07 1.632 6.76 -34.6 2.51 215 1.6 gallons purged
7/11/2013 12:05 July 2013 29.92 1.812 6.66 -86.5 0.35 1.7 4.2 gallons purged
54MW30 10/29/2013 9:13 October 2013 27.15 1.719 6.56 -78.2 0.36 0 2 gallons purged
2/20/2014 9:23 February 2014 28.88 1.628 6.67 -85.6 0.70 8.6 NA
8/25/2014 10:45 August 2014 30.63 1.552 6.61 -39.5 0.46 0 1.5 gallons purged; strong fuel odor
12/4/2012 10:00 November/December 2011 27.36 1.241 6.63 102.1 0.33 25.3 4.2 gallons purged
7/12/2013 10:55 July 2013 28.85 1.272 6.56 76.8 0.47 196 9 gallons purged
54MW31 | 10/30/2013 9:30 October 2013 29.84 1.181 6.62 -16.5 0.42 25.5 5 gallons purged
2/26/2014 11:05 February 2014 29.12 1.105 6.56 -35.3 0.34 8.8 5 gallons purged
8/26/2014 16:00 August 2014 29.04 0.838 6.44 25.6 0.34 190.6 4 gallons purged
12/4/2012 11:30 November/December 2011 27.58 0.757 7.07 -63.4 0.25 0 3.2 gallons purged
7/12/2013 12:20 July 2013 29.2 0.801 7.23 -71 4.13 9 5.25 gallons purged
54MW32 |10/30/2013 11:25 October 2013 30.7 0.73 7.08 -67.5 0.52 1.1 6 gallons purged
2/26/2014 9:35 February 2014 28.12 0.615 7.09( -112.8 0.29 8.7 5 gallons purged
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Appendix A
Purge Data

SWMU 54 Benzene and Ethylbenzene Plume
Naval Activity Puerto Rico

Well ID Date/Time Sampling Event Temperature (° C) | Specific Conductivity (mS/cm) pH | ORP (mV) | Dissolved Oxygen (mg/L) | Turbidity (NTU) Comments
8/27/2014 9:20 August 2014 29.18 0.485 6.99 -73 0.39 0 2 gallons purged; slight hydrocarbon odor
12/5/2012 13:30 November/December 2011 27.23 1.067 6.54 52.7 0.26 21 4.5 gallons purged
7/17/2013 11:30 July 2013 28.82 1.110 6.64 -12.9 0.35 10 8.75 gallons purged
54MW33 10/29/2013 9:20 October 2013 28.02 0.958 6.96 -21.4 0.4 9.2 6 gallons purged
2/25/2014 9:35 February 2014 28.3 1.143 6.66 67.4 0.69 65.1 NA
8/27/2014 15:10 August 2014 29.46 0.678 6.73 -19.4 2.66 7.7 N/A
12/4/2012 12:45 November/December 2011 30.06 0.510 7.11 -7.8 1.28 9.81 1.5 gallons purged
7/16/2013 12:10 July 2013 29.45 0.466 7.03 -64.9 0.82 39 4 gallons purged
54MW34 |10/29/2013 10:00 October 2013 28.75 0.428 7.03 1394 3.55 25.1 4.8 gallons purged
2/26/2014 13:20 February 2014 28.68 0.645 7.46( -102.7 0.84 12.7 6 gallons purged
8/28/2014 13:55 August 2014 33.55 0.670 6.80 -87.4 2.79 9.5 2 gallons purged
12/4/2012 9:10 November/December 2011 28.17 1.453 6.67 78.8 0.28 70.1 2.7 gallons purged
7/11/2013 14:10 July 2013 28.64 1.518 6.66 -13.1 0.36 51.8 4.9 gallons purged
54MW35 | 10/29/2013 12:10 October 2013 28.87 1.431 6.68 0.9 0.25 59.3 5 gallons purged
2/25/2014 14:50 February 2014 29.29 1.432 6.61 -125 0.03 15.6 5.3 gallons purged
8/28/2014 9:55 August 2014 29.15 1.091 6.59 35.3 2.77 30.7 NA
12/4/2012 10:40 November/December 2011 28.78 1.571 6.72| -133.3 0.23 0 1.7 gallons purged
7/16/2013 10:55 July 2013 28.50 1.665 6.65 -73 0.24 40 9 gallons purged
54MW36 |10/20/2013 15:05 October 2013 28.71 1.526 6.72 -100.1 0.17 10.9 4.3 gallons purged
2/25/2014 13:10 February 2014 28.52 1.533 6.65( -140.3 0.05 34.2 5.2 gallons purged
8/28/2014 11:10 August 2014 28.88 1.184 6.59 -75.3 2.88 8.5 NA
12/5/2012 14:00 November/December 2011 28.82 1.115 6.63 63.2 0.46 96.1 3.8 gallons purged
7/17/2013 9:45 July 2013 28.71 1.201 6.57 126.9 0.33 10 7.50 gallons purged
54MW37 | 10/30/2013 10:06 October 2013 29.16 1.048 6.58 184.7 0.24 24.3 4.5 gallons purged
2/25/2014 14:30 February 2014 28.89 1.057 6.58 78.2 0.48 7.8 NA
8/28/2014 14:30 August 2014 29.55 0.999 6.52 252.7 0.37 10.7 3.5 gallons purged
12/5/2012 12:55 November/December 2011 29.52 1.741 6.50 -2.1 0.17 9.8 5 gallons purged
7/15/2013 13:05 July 2013 29.01 1.588 6.49 -50.3 0.24 10.2 6.5 gallons purged
54MW38 11/5/2013 14:10 October 2013 29.6 2.883 6.56 31.3 0.44 0 3.9 gallons purged
2/19/2014 14:05 February 2014 29.09 1.493 6.46 -7.8 0.01 21.2 5.5 gallons purged
8/28/2014 9:25 August 2014 29.94 1.409 6.53 -92.7 3 0 6 gallons purged
12/3/2012 10:00 November/December 2011 - - - 215.2 1.05 20.6 3.5 galons purged
7/11/2013 13:35 July 2013 28.85 0.842 6.86 -67.6 0.24 8 3.5 gallons purged
54MW39 | 11/6/2013 10:11 October 2013 28.42 1.151 6.58 417 0.56 33.2 4.5 gallons purged
2/20/2014 9:20 February 2014 27.91 1.079 6.51 88.9 0.06 40.9 5.2 gallons purged
8/25/2014 10:15 August 2014 29.78 1.005 6.56 133 0.27 12.8 8 gallons purged
12/3/2012 11:10 November/December 2011 27.89 0.949 6.60 -67.9 0.64 5.3 4.5 gallons purged
7/11/2013 13:35 July 2013 28.85 0.842 6.86 -67.6 0.24 8 3.50 gallons purged
54MW40 11/5/2013 14:05 October 2013 28.96 0.831 6.74 16.1 0.67 9.8 5 gallons purged
2/20/2014 10:55 February 2014 27.4 0.997 6.62 1 0.05 42.3 4 gallons purged
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Appendix A
Purge Data

SWMU 54 Benzene and Ethylbenzene Plume
Naval Activity Puerto Rico

Well ID Date/Time Sampling Event Temperature (° C) | Specific Conductivity (mS/cm) pH | ORP (mV) | Dissolved Oxygen (mg/L) | Turbidity (NTU) Comments
8/25/2014 12:00 August 2014 29.28 0.92 6.62 -41 2.18 0 5 gallons purged
12/4/2012 12:30 November/December 2011 28.8 1.037 6.5 -119.3 3 6.9 5 gallons purged
7/15/2013 13:40 July 2013 28.06 1.068 6.75 -24.9 2.69 10 7 gallons purged
54MW41 | 11/4/2013 14:03 October 2013 28.94 1.049 6.71 -115 0.29 51.7 3 gallons purged
2/26/2014 9:55 February 2014 28.19 0.993 6.56 141.8 0.07 28.3 5 gallons purged
8/28/2014 13:50 August 2014 29.58 0.962 6.6 -138.3 0.23 8.6 5 gallons purged
12/3/2012 November/December 2011 28.51 1.112 6.88 104.4 0.86 6.7 1.7 gallons purged
7/11/2013 14:20 July 2013 28.90 1.315 6.98 -38.8 1.05 13.7 5.5 gallons purged
54MW42 11/6/2013 11:48 October 2013 28.63 1.425 6.93 -119.2 0.24 0 4 gallons purged
2/25/2014 9:05 February 2014 27.31 1.770 NM 6.88 1.5 30.2 4 gallons purged
8/26/2014 10:00 August 2014 28.67 0.942 6.62 -33.8 0.35 144.5 2 gallons purged
12/5/2012 10:05 November/December 2011 25.02 2.230 7.15( -143.5 0.26 24.8 4.2 gallons purged
7/11/2013 14:15 July 2013 27.33 2.673 7.35 -132 0.28 314 1.6 gallons purged
54MW43 | 10/29/2013 14:45 October 2013 25.16 2.068 7.09( -160.1 0.43 7.6 2 gallons purged
2/20/2014 13:45 February 2014 28 1.86 7.24 -59.1 2.01 4.1 NA
- August 2014 - - - - - - Well is dry
4/24/2013 13:06 April 2013 29.25 1.602 6.70 69.3 0.40 234 4.25 gallons purged
7/11/2013 12:25 July 2013 27.77 1.836 7.15 95.6 1.26 24.7 5 gallons purged
54MW45 11/6/2013 12:30 October 2013 27.66 3.539 6.9 110.6 0.5 10.1 3 gallons purged
2/25/2014 10:50 February 2014 27.81 1.594 6.76 -78.3 0.09 13.7 5.5 gallons purged
8/25/2014 13:25 August 2014 28.32 1.412 6.68 360.8 0.33 0 3 gallons purged
4/24/2013 11:10 April 2013 28.81 4.839 7.03( -221.3 0.89 24.4 3.50 gallons purged
7/11/2013 10:55 July 2013 27.40 4.365 7.2 -60.7 0.73 12.6 5.5 gallons purged
54MW46 | 11/6/2013 10:40 October 2013 26.94 9.215 7.2 -4.5 4.1 50.9 5.2 gallons purged
2/24/2014 14:15 February 2014 27.56 3.710 7.01 -74.8 1.4 46.6 5.3 gallons purged
8/26/2014 13:40 August 2014 28.94 2.857 6.80 -15.9 0.40 7.2 4 gallons purged; Fe (filtered/unfiltered)

40of4



APPENDIX B

Data Summary Tables, Quality Assurance Reports, and
Laboratory Analytical Reports

(Provided separately on CD)



APPENDIX B
Data Summary Tables, Quality Assurance Reports, and

Laboratory Analytical Reports




Baseline — 2012




Quativry Assurance Review Memorandum JMOI/SWANIUSS CH2MH|LL

NA Puerto Rico

PREFARED FOR: NA Puerto Rico / SWMU 34 Baseline Groundwater Sampling 2012 -
Benzene

FINAL REVIEWER/

INITIAL REVIEWER Camden Robinson/ Project Chemist/CH2M Hill

COPIES: Tom Beisel /Project Manager/AGVIQ-CH2M HILL
DATE: February 1% 2013
SUBJECT: Quality Assessment for Samples collected December 3™, 2012 thru

December 5", 2012

This quality assurance memorandum is based upon a review of analytical data generated
for the groundwater samples and the associated field quality control samples collected
December 3¢, 2012 thru December 5%, 2012 at the Naval Activity Puerto Rico in Ceiba,
Puerto Rico. The samples were collected as a part of the SWMU 54 Baseline Groundwater
sampling event conducted at the site. The specific samples and analytical fractions reviewed
are summarized below in Table 1.

The Quality Control areas that were reviewed and the resulting findings are documented
within each subsection that follows. Data validation was conducted using the validaton
criteria outlined in the uniform federal policy- quality assurance project plan (UFP-QAPP
CH2M HILL, June 2012), Standard Operating Procedure (SOP) HW-24 Revision 2 Vahdating
Volatile Organic Compounds by Gas Chromatograph/ Mass Spectrometry SW-846 Method
8260B, guidance procedures described in the Environmental Protection Agency (EPA
Nahonal Functional Guadelines for Organic Data Review (EPA 2008), and/ or the general
guidance provided in the Department of Defense (DOD) Quality Systems Manual - Version
4.2 Final October 2010 (based on NELAC Voted Version - 5 June 2003). Analytical inethods
and laboratory standard operating procedures (SOPs) presented in the UFP-QAPP were
used to evaluate compliance against quality assurance {(QA}/ QC criteria. If QA /QC criteria
were not met, data was considered for gualification.

Samples were submitted to Gulf Coast Analytical Laboratories, Inc. of Baton Rouge,
Louisiana for the following analyses: SW-846 8260B Volatile Organic Compounds Benzene
and Ethylbenzene.

Sample results that were not within the acceptance limits were appended with a qualifying
flag, which consisted of a single- or double-letter code that indicated a possible problem
with the data. The gqualitying flags originated during the data review and validation
processes. These also include the secondary, or the two/three-digit “sub-qualifier” flags.
The secondary qualifiers provide the reasoning behind the assigninent of a qualifier flag to
the data. The secondary qualifiers are presented and defined below.

Attachment 1 lists the changes in data qualifiers, due to the validation process.
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The following primary flags were used to qualify the data:

[=] Detected. The analyte was analyzed for and detected at the concentration shown.
Ul Estimated. The analyte was present but the reported value may not be accurate or
precise.

Ul  Undetected. The analyte was analyzed for but not detected above the method
detection lirmit. The data validator may also apply this qualitier to indicate that a
concentration was not detected at significantly greater than that in an asscciated blank.

[U]  Detection limit esimated. The analyte was analyzed for but qualified as not
detected; the result is estimated.

[UR] Rejected. The data is not useable. The absence of the analyte cannot be verified.

[R] Rejected. The data is not useable.

Secondary Qualifier Codes

Code Definition

2SH Second Source Accuracy High

5L Second Source Accuracy Low

BD Blank Spike/ Blank Spike Duplicate (LCS/LCSD) Precision
BL Blank

BSH Blank Spike/LCS Recovery High

BSL Blank Spike/LCS Recovery Low

CCH Continuing Calibration Verification Accuracy High

CCL Contmuing Calibration Verificahon Accuracy Low

DL Dilution

ED Field Duplicate

LD Laboratory Duplicate

HT Holding Time

ICH Initial Calibration High

ICL Inital Calibration Low

ISH Internal Standard Area Response High

ISL Internal Standard Area Response Low

LR Linear Range (Excecded calibration range)

MD Matrix Spike /Matrix Spike Duplicate Precision

MSH Matrix Spike and/or Matrix Spike Duplicate Recoverv High
MSL Matrix Spike and/or Matrix Spike Duplicate Recovery Low
OT Other

RE Re-extraction

RF Response Factor

S5H Spiked Surrogate Recovery High

SsL Spiked Surrogate Recovery Low

N Tune

EMPC Estimated Maximum Possible Concentration
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Organic Parameters

Quality Control Review

The tollowing list represents the QA /QC measures that were reviewed during the data
guality evaluation procedure for organic data.

Holding Times - The holding times are evaluated to verify that samples were extracted
and analvzed within holding times.

Blank samples - Method blanks, equipment blanks, and trip blanks were provided for
this project. Blank samples enable the reviewer to determine if an analyte may be
attributed to sampling or laboratory procedures, rather than envirorumental
contaminaton from site activities,

Surrogate Recoveries - Surrogate Compounds are added to each sample and the
recoveries are used to monitor lab performance and possible matrix interference.

Lab Control Sample (LCS) - This sample is a “controlled matrix”, either laboratory
reagent water or Ottawa sand, in which target compounds have been added prior to
extraction/analysis. The recoveries serve as a monitor of the overall performance of eacbh
step during the analysis, including sample preparation.

Matrix Spike/Matrix Spike Duplicate (MS/MSD) Samples - Spike recovery is used to
evaluate potential matrix interferences, as well as accuracy. Precision information 1s also
determined by calculating the reproducibility between the recoveries of cach spiked
parameter.

Field Duplicate Samples - These samples are collected to determine precision between
a native and it's duplicate. This information can only be determined when target
compounds are detected.

GC/MS Tuning - The mass spectrum of the twung compound 1s evaluated for method
cotnpliance. The criteria are established to verify the proper mass assignment and mass
resolubon.

[nitial Calibration - The initial calibration ensurcs that the instrument is capable of
producing acceptable qualitative and quantitative data for the compounds of interest.

Continuing Calibration - The continuing calibratden checks satsfactory performance of
the instrument and its predicted response to the target compounds.

Internal Standards - The internal standards (retention time and response) are evaluated
for method compliance. The internal standards are used in quantitation of the target
parameters and monitor the instrument sensitivity and response for stabilitv during
each analvsis.
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General Package

The chain-of-custody associated with SDG 212120525 also included samples
collected that were not part of this review and accordingly not in this report. Only
the specific samples listed in table T were reviewed for this report. The samples not
included in this report were validated by a third party validator.

Major Technical Issues

No major technical issues were identified.

Minor Technical Issues for Volatile Organic Compounds (VOCs)
Analyses

Holding Time

All samples analyses were performed within hold time.

GCI/MS Instrument Performance

All GC/MS Instrument Performance criteria were met.

Calibration

All Initial, 27 Source, and Continuing Calibration criteria were met.

Blanks

There were no detections in the trip, equipment, and method blank samples.

Laboratory Control Sample Recoveries

Laboratory control samples (LCS) and laboratory control sample duplicate (LCSD) were
prepared and analyzed with each sample preparation batch and analytical run. Laboratory
accuracy objectives were met for all LCS/ LCSD samples.

Matrix Spike and Matrix Spike Duplicate Recoveries

A matrix spike and spike duplicate samples were collected and analyzed using field
samples |M04-54MW42-120312 and JM04-54MW20-120512. The matrix spike / matrix spike
duplicate (MS/MSD) accuracy and precision objectives were met.

Surrogate Recoveries

All surrogate recoveries were within acceptable quality control limits.

Internal Standard Recoveries

All :nternal standard recoveries were within acceptable quality control limits.
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GROUNDWATER PRCJECT ACTION LIMITS

All samples collected and analyzed for the month of December 2012 for the volatile organic
compounds — benzene and ethylbenzene were less than the groundwater project action limits with the
exception of the samples listed below:

Analyte Affected Sample Sample Groundwater
Results Cleanup Target
(Volatile List} (ug/l) Levels (ug/1)
Benzene JIMO4-55MW01-120512 395 160
Benzene JMO4A-55MW06-120512 1970 160
Benzene IMOA-35MW27-120512 1320 160
Ethylbenzene JIMUO4-55MW27-120512 L030 493
Benzene IMO4-55MW30-120312 1150 160
Benzene IMO04-55MW32-120412 612 160
Benzene JMO4-55MW36-120412 867 160

Data Usability

A review of the analvtical data submutted regarding the NA Puerto Rico SWMU 54 Baseline
Groundwater Sampling 2012-Benzene, by CH2ZM HILL has been completed. An overall
evaluation of the data indicates that the sample handling, shipment, and analyhcal
procedures have been adequately completed, and that the analytical results should be
considered usable as qualified. The validation review demonstrated that the analytical
systerns were generally in control and the data results can be used in the decision making
process.

Data reviewed in this report meet the data quality goals stated m the project quahty
assurance project plan (QAPP). The data user can use the data as reported.
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JMO04
Data Summary Table
NAS Puerto Rico

SWMU 54 Groundwater Sampling Data 2012

Location 510MWS5R 54MWO01 54MW02 54MWO03 54MW04 54MWO05 54MWO06
Sample ID JM04-510MW5R-120312 | JMO04-54MW01-120512 | JMO04-54MW02-120512 | JMO04-54MW03-120512 | JMO04-54MW04-120312 | JM04-54MWO05-120412 | JMO04-54MWO06-120512
Sample Depth (ft) 0-0 0-0 0-0 0-0 0-0 0-0 0-0
Sample Date 12/3/2012 12/5/2012 12/5/2012 12/5/2012 12/3/2012 12/4/2012 12/5/2012
Analyte Units | Screening Level

SW8260B (UG/L)

BENZENE UG/L 160 NA 395 73.1 83.8 0.2 U 0.889 J 1970
cis-1,2-DICHLOROETHYLENE UG/L -- 21.3 NA NA NA NA NA NA
ETHYL BENZENE UG/L 493 NA 216 11.3 67 02 U 0.2 U 439
TRICHLOROETHENE (TCE) UG/L 193 123 NA NA NA NA NA NA
VINYL CHLORIDE UG/L -- 115 NA NA NA NA NA NA

Notes:

NA = Not analyzed

J = The analyte was positively identified: the associated numerical value is
the approximate concentration of the analyte in the sample.

U = The analyte was analyzed for, but was not detected above the reported

sample quantitation limit.

ug/l = Micrograms per Liter

Bold indicates the analyte was detected

Shading indicates the analyte exceded screening criteria

lof6



JMO04
Data Summary Table
NAS Puerto Rico

SWMU 54 Groundwater Sampling Data 2012

Location 54MWO07 54MWO08 54MW09 54MW10 54MW11 54MW12 54MW13
Sample ID JM04-54MW07-120412 | JMO04-FD01-120412 | JM04-54MW08-120412 | JMO04-54MW09-113012 | JM04-54MW10-120312 | JM04-54MW11-113012 | JM04-54MW12-113012 | JMO04-54MW13-113012
Sample Depth (ft) 0-0 0-0 0-0 0-0 0-0 0-0 0-0 0-0
Sample Date 12/4/2012 12/4/2012 12/4/2012 11/30/2012 12/3/2012 11/30/2012 11/30/2012 11/30/2012
Analyte Units | Screening Level

SW8260B (UG/L)

BENZENE UG/L 160 NA NA NA NA NA NA NA NA
cis-1,2-DICHLOROETHYLENE UG/L - 5.84 5.49 0.871 ) 1.73 18.8 2.29 02 U 0.2 U
ETHYL BENZENE UG/L 493 NA NA NA NA NA NA NA NA
TRICHLOROETHENE (TCE) UG/L 193 3.59 3.39 1.55 35.9 19.3 55 7.44 02 U
VINYL CHLORIDE UG/L - 02U 02U 7.11 0.2 U 02U 02U 02 U 0.2 U

Notes:

NA = Not analyzed

J = The analyte was positively identified: the associated numerical value is
the approximate concentration of the analyte in the sample.

U = The analyte was analyzed for, but was not detected above the reported

sample quantitation limit.

ug/l = Micrograms per Liter

Bold indicates the analyte was detected

Shading indicates the analyte exceded screening criteria
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JMO04
Data Summary Table
NAS Puerto Rico

SWMU 54 Groundwater Sampling Data 2012

Location 54MW14 54MW15 54MW16 54MW17 54MW18 54MW19

Sample ID JM04-54MW14-120312 | JMO04-54MW15-120312 | JM04-FD01-120312 | JMO04-54MW16-120312 | JM04-54MW17-120312 | JMO04-54MW18-113012 | JM04-54MW19-120512 | JMO04-FD01-120512
Sample Depth (ft) 0-0 0-0 0-0 0-0 0-0 0-0 0-0 0-0
Sample Date 12/3/2012 12/3/2012 12/3/2012 12/3/2012 12/3/2012 11/30/2012 12/5/2012 12/5/2012
Analyte Units | Screening Level

SW8260B (UG/L)

BENZENE UG/L 160 NA NA NA NA NA NA 108 108
cis-1,2-DICHLOROETHYLENE UG/L - 0.585 J 3.15 3.09 1.49 02U 02U NA NA
ETHYL BENZENE UG/L 493 NA NA NA NA NA NA 112 114
TRICHLOROETHENE (TCE) UG/L 193 11.1 65 65.2 21.3 0.2 U 5.29 NA NA
VINYL CHLORIDE UG/L - 02U 02U 02 U 02 U 02U 02U NA NA

Notes:

NA = Not analyzed

J = The analyte was positively identified: the associated numerical value is
the approximate concentration of the analyte in the sample.

U = The analyte was analyzed for, but was not detected above the reported

sample quantitation limit.

ug/l = Micrograms per Liter

Bold indicates the analyte was detected

Shading indicates the analyte exceded screening criteria

30f6



JMO04
Data Summary Table
NAS Puerto Rico

SWMU 54 Groundwater Sampling Data 2012

Location 54MW20 54MW?21 54MW22 54MW27 54MW28 54MW29 54MW30
Sample ID JM04-54MW20-120512 | IMO04-54MW21-120412 | IMO04-54MW22-120412 | JM04-54MW27-120512 | JM04-54MW28-120412 | JM04-54MW29-120312 | JM04-54MW30-120312
Sample Depth (ft) 0-0 0-0 0-0 0-0 0-0 0-0 0-0
Sample Date 12/5/2012 12/4/2012 12/4/2012 12/5/2012 12/4/2012 12/3/2012 12/3/2012
Analyte Units | Screening Level

SW8260B (UG/L)

BENZENE UG/L 160 7.98 0.947 ) 31.9 1320 0.797 ) 297 1150
cis-1,2-DICHLOROETHYLENE UG/L -- NA NA NA NA NA NA NA
ETHYL BENZENE UG/L 493 6.8 14 5.55 1030 0.2 U 0.2 U 41.9
TRICHLOROETHENE (TCE) UG/L 193 NA NA NA NA NA NA NA
VINYL CHLORIDE UG/L -- NA NA NA NA NA NA NA

Notes:

NA = Not analyzed

J = The analyte was positively identified: the associated numerical value is
the approximate concentration of the analyte in the sample.

U = The analyte was analyzed for, but was not detected above the reported

sample quantitation limit.

ug/l = Micrograms per Liter

Bold indicates the analyte was detected

Shading indicates the analyte exceded screening criteria
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JMO04
Data Summary Table
NAS Puerto Rico

SWMU 54 Groundwater Sampling Data 2012

Location 54MW31 54MW32 54MW33 54MW34 54MW35 54MW36 54MW37
Sample ID JM04-54MW31-120412 | JMO04-54MW32-120412 | JM04-54MW33-120512 | JMO04-FD02-120512 | JM04-54MW34-120412 | JMO04-54MW35-120412 | JM04-54MW36-120412 | JMO04-54MW37-120512
Sample Depth (ft) 0-0 0-0 0-0 0-0 0-0 0-0 0-0 0-0
Sample Date 12/4/2012 12/4/2012 12/5/2012 12/5/2012 12/4/2012 12/4/2012 12/4/2012 12/5/2012
Analyte Units | Screening Level

SW8260B (UG/L)

BENZENE UG/L 160 02 U 612 2.51 2.45 115 0.412 ) 867 0.2 U
cis-1,2-DICHLOROETHYLENE UG/L - NA NA NA NA NA NA NA NA
ETHYL BENZENE UG/L 493 02U 147 0.273 J 0.459 J 17.2 02U 163 0.2 U
TRICHLOROETHENE (TCE) UG/L 193 NA NA NA NA NA NA NA NA
VINYL CHLORIDE UG/L - NA NA NA NA NA NA NA NA

Notes:

NA = Not analyzed

J = The analyte was positively identified: the associated numerical value is
the approximate concentration of the analyte in the sample.

U = The analyte was analyzed for, but was not detected above the reported

sample quantitation limit.

ug/l = Micrograms per Liter

Bold indicates the analyte was detected

Shading indicates the analyte exceded screening criteria
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JMO04
Data Summary Table
NAS Puerto Rico

SWMU 54 Groundwater Sampling Data 2012

Location 54MW38 54MW39 54MW40 54MW41 54MW42 54MW43

Sample ID JM04-54MW38-120512 | JMO04-54MW39-120312 | IM04-54MW40-120312 | JIM04-54MW41-120412 | JM04-54MW42-120312 | JM04-54MW43-120512 | JMO04-FD03-120512
Sample Depth (ft) 0-0 0-0 0-0 0-0 0-0 0-0 0-0
Sample Date 12/5/2012 12/3/2012 12/3/2012 12/4/2012 12/3/2012 12/5/2012 12/5/2012
Analyte Units | Screening Level

SW8260B (UG/L)

BENZENE UG/L 160 27.6 0.16 J 0.2 U 126 0.2 U 31 33.8
cis-1,2-DICHLOROETHYLENE UG/L -- NA NA NA NA NA NA NA
ETHYL BENZENE UG/L 493 3.24 0.2 U 0.2 U 19.6 0.2 U 237 247
TRICHLOROETHENE (TCE) UG/L 193 NA NA NA NA NA NA NA
VINYL CHLORIDE UG/L -- NA NA NA NA NA NA NA

Notes:

NA = Not analyzed

J = The analyte was positively identified: the associated numerical value is

the approximate concentration of the analyte in the sample.

U = The analyte was analyzed for, but was not detected above the reported

sample quantitation limit.

ug/l = Micrograms per Liter

Bold indicates the analyte was detected

Shading indicates the analyte exceded screening criteria
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G ‘ A == NELAP CERTIFICATE NUMBER 01955

DOD ELAP CERTIFICATE NUMBER ADE - 1482

ANALYTICAL RESULTS

PERFORMED BY
GULF COAST ANALYTICAL LABORATORIES, INC.
7979 GSRI Avenue
Baton Rouge, LA 70820

Report Date 12/12/2012

GCAL Report 212120443

ANRRA Y

Deliver To CH2M Hiil Constructors, Inc
Northpark 400
1000 Abernathy Rd, Suite 1600
Atlanta, GA 30328
770-604-9182 Ext. 54385

Attn Kama White

Project NAPR SWMU 54

7979 GSRI Avenue, Baton Rouge, Louisiana 70820-7402 « Phone 225.769.4900 ¢ Fax 225.767.5717




To Whom It May Concern:

[, Miriam Estrada, in my capacity as Puerto Rico Certified Chemist, | hereby
certify the attached Analytical Results from GCAL Report 212120443 - Project
NAPR SWMU 54 for VOCs, Benzene and Ethylbenzene, TCE, DCE and VC:

Lab Sample ID: Cust. Sample ID:
21212044301 IM04-TB06-120312
21212044302 ‘ ; IM04-54MW15-120312
21212044303 IM04-510MWS5R-120312
21212044304 JM04-54MW30-120312
21212044305 IM04-FDO01-120312
21212044306 IM04-54MW39-120312
21212044307 IM04-54MW14-120312
21212044308 IM04-54MW17-120312
21212044309 IM04-54MW29-120312
21212044310 IM04-54MW40-120312
21212044311 IM04-54MW10-120312
21212044312 IM04-54MW10-120312MS
21212044313 IM04-54MW10-120312SD
21212044314 ‘ IM04-54MW42-120312
21212044315 IM04-54MW42-120312MS
21212044316 IM04-54MW42-120312SD
21212044317 IM04-54MW16-120312
21212044318 IM04-54MW04-120312
|2 \ 27 \ 'z
Dhte }

Analytical Environmental Services International, Inc.

Atlanta, Georgia U.S.A. » Tel, 770.396-8449 » Fax 770.551.9704

611 Monserrate Street, 2nd. Floor, Santurce, PR 00907 » Tel. 787.722.02R0 « Fax 787.724.5788
IEE R A ST
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CASE NARRATIVE
Client: CH2M Hill Constructors Report: 212120443

Gulf Coast Analytical Laboratories received and analyzed the sample(s) listed

on the sample cross-reference page of this report. Receipt of the sample(s) is documented
by the attached chain of custody. This applies only to the sample(s) listed in this report.
No sample integrity or quality control exceptions were identified unless noted below.

VOLATILES MASS SPECTROMETRY
In the SW-846 8260B analysis, sample 21212044304 (JM04-54MW30-120312) had to be diluted to bracket

the concentration of target compounds within the calibration range of the instrument. The dilution is reflected
in elevated detection limits.
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Sample Test Summary Report: 212 120443

Lab Sample ID

‘Cust. Sampte 1D

Proc. Desc.

‘Matrix
21212044301 JM04-TB06-120312 w SW-846 8260B DOD Water
21212044302 JM04-54MW15-120312 W SW-846 8260B DOD Water
21212044303 JM04-510MW5R-120312 w SW-846 8260B DOD Water
21212044304 JM04-54MW30-120312 W SW-846 82608 DOD Water
21212044305 JM04-FD01-120312 w SW-846 8260B DOD Water
21212044306 IMO04-54MW39-120312 W SW-846 82608 DOD Water
21212044307 JM04-54MW14-120312 W SW-846 8260B DOD Water
21212044308 JM04-54MW17-120312 W SW-846 82608 DOD Water
21212044309 JM04-54MW29-120312 w SW-846 82608 DOD Water
21212044310 IM04-54MW40-120312 W SW-846 8260B DOD Water
21212044311 JM04-54MW10-120312 w SW-846 8260B DOD Water
21212044312 JM04-54MW10-120312MS W SW-846 8260B DOD Water
21212044313 JM04-54MW10-120312SD w SW-846 82608 DOD Water
21212044314 JM04-54MW42-120312 W SW-846 82608 DOD Water
21212044315 JM04-54MW42-120312MS w SW-846 8260B DOD Water
21212044316 JM04-54MW42-1203125D W SW-846 8260B DOD Water
21212044317 JM04-54MW16~120312 w SW-846 82608 DOD Water
21212044318 JM04-54MW04-120312 w SW-846 8260B DOD Water




Manual Integrations: 212120443

Lab Sampile ID

Cust. Sample ID

Prod. Desc.

Compeund

Comp. Name

21212044307

JM04-54MW14-120312

SW-846 82608

156-59-2

cis-1,2-Dichloroethene




Laboratory Endorsement

Sample analysis was performed in accordance with approved methodologies provided by the
Environmental Protection Agency or other recognized agencies. The samples and their corresponding
extracts will be maintained for a period of 30 days unless otherwise arranged. Following this retention
period the samples will be disposed in accordance with GCAL's Standard Operating Procedures.

Common Abbreviations Utilized in this Report

ND Indicates the result was Not Detected at the specified RDL
DO Indicates the result was Diluted Out

Mi Indicates the result was subject to Matrix Interference
TNTC Indicates the resuit was Too Numerous To Count

SUBC Indicates the analysis was Sub-Contracted

FLD Indicates the analysis was performed in the Field

PQL  Practical Quantitation Limit

MDL  Method Detection Limit

RDL  Reporting Detection Limit

00:00 Reported as atime equivalent to 12:00 AM

Reporting Flags Utilized in this Report

Indicates the result is between the MDL and RDL
Indicates the compound was analyzed for but not detected
Indicates the analyte was detected in the associated Method Blank

wCe

Sample receipt at GCAL is documented through the attached chain of custody. In accordance with
NELAC, this report shall be reproduced only in full and with the written permission of GCAL. The results
contained within this report relate only to the samples reported. The documented results are presented
within this report.

This report pertains only to the samples listed in the Report Sample Summary and should be retained as
a permanent record thereof. The results contained within this report are intended for the use of the client.
Any unauthorized use of the information contained in this report is prohibited.

| certify that this data package is in compliance with the NELAC standard and terms and conditions of the
contract and Statement of Work both technically and for completeness, for other than the conditions in the
case narrative. Release of the data contained in this hardcopy data package and in the
computer-readable data submitted has been authorized by the Quality Assurance Manager or his/her
designee, as verified by the following signature.

Estimated uncertainty of measurement is available upon request. This report is in compliance with the
DOD QSM as specified in the contract if applicable.

Aaa
%byn Migues
Technical Director
GCAL REPORT 212120443

THIS REPORT CONTAINS& {1 ‘ PAGES.




GCAL {D

Report Sample Summary

Client ID

Matrix

Collect Date/Time

Receive Date/Time

21212044301
21212044302
21212044303
21212044304
21212044305
21212044306
21212044307
21212044308
21212044309
21212044310
21212044311
21212044312
21212044313
21212044314
21212044315
21212044316
21212044317
21212044318

JM04-TB06-120312
JM04-54MW15-120312
JM04-510MW5R-120312
JMO04-54MW30-120312
JMO04-FD01-120312
JM04-54MW39-120312
JM04-54MW14-120312
JM04-54MW17-120312
JM04-54MW29-120312
JM04-54MWA40-120312
JM04-54MW10-120312
JM04-54MW10-120312MS
JM04-54MW10-1203128D
JM04-54MW42-120312
JM04-54MW42-120312MS
JM04-54MW42-1203128D
JM04-54MW18-120312
JM04-54MW04-120312

Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water

12/03/2012 00:00
12/03/2012 09:50
12/03/2012 09:41
12/03/2012 08:00
12/03/2012 00:00
12/03/2012 10:05
12/03/2012 11:01
12/03/2012 11:35
12/03/2012 10:40
12/03/2012 11:15
12/03/201212:31
12/03/2012 12:31
12/03/2012 12:31
12/03/2012 12:50
12/03/2012 12:50
12/03/2012 12:50
12/03/2012 13:00
12/03/2012 14:25

12/04/2012 10:00
12/04/2012 10:00
12/04/2012 10:00
12/04/2012 10:00
12/04/2012 10:00
12/04/2012 10:00
12/04/2012 10:00
12/04/2012 10:00
12/04/2012 10:00
12/04/2012 10:00
12/04/2012 10:00
12/04/2012 10:00
12/04/2012 10:00
12/04/2012 10:00
12/04/2012 10:00
12/04/2012 10:00
12/04/2012 10:00
12/04/2012 10:00

GCAL Report 212120443
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2A
WATER VOLATILE SYSTEM MONITORING COMPOUND RECOVERY

Lab Name: GCAL ) Contract:

LabCode: LAO24  CaseNo: SAS No.: SDGNo: 212120443

Method: SW-846 82808

TOT
SAMPLE NO. SMC1 # SMC2 # SMC3 # SMC4 # oOUT

 {UM04-TBOS-120312 99 100 102 96 0
. [WIMO4-54MW40-120312 101 101 102 100 0
. [JUM04-54MW 10-120312 100 102 102 101 0
. [WMO4-54MW 10-120312MS 103 102 99 100 4]
. IMO4-54MW10-120312SD 104 102 98 100 0
. [IM04-54MW42-120312 102 103 102 100 0
. WM04-54MW42-120812MS 108 108 a8 101 0
. JIMO4-54MW42-120312SD 105 105 98 102 o}
. JWM04-54MW 16-120312 10 100 102 98 0
. JIMO4-54MW04-120312 99 101 101 98 0
LLCS1137555 g9 103 g8 97 0
. IIMO4-54MW 15-120312 100 103 103 97 0
. JLC51137946 107 102 99 100 0
. JLCSD1137556 100 101 99 97 0
, [LCSD1137947 102 106 96 101 0
. IMB1137945 102 102 101 101 0
. [MB1137554 99 101 102 100 ]
. |JUM04-510MWBR-120312 99 101 102 97 0
. JWM04-54MW30-120312 99 101 101 98 0
. }JMO4-FD01-120312 98 101 102 99 0
. IWM04-54MW38-120312 98 102 102 98 0
. [UM04-54MW 14-120312 101 101 101 100 o]
. |JM04-54MW17-120312 100 103 102 100 0
. IIM04-54MW29-120312 100 99 102 101 0

QC LIMITS
SMC 1 4-Bromotluorcbenzene 75 - 120
SMC 2  Dibromotiuoromethane 85 - 115
SMC 3 Toluene-d8 85 - 120
SMC 4  1,2-Dichloroethane-d4 70 -~ 120

# Column to be used to flag recovety values

* Values outside of contract required QC limits

FORM il VOA-1




3A
WATER VOLATILE LCS/LCSD RECOVERY

Lab Name: GCAL Contract: e
LabCode:  LAO24 CaseNo: o SAS No.: - .. SDGNo: 212120443
Analtical Batch: 496396
SAMPLE NO. : 1137555
SPIKE SAMPLE LCS LCS %
COMPOUND UNITS ADDED CONCENTRATION CONCENTRATION REC # QC. LIMITS
Benzene ug/t. 50 0 50.2 100 BO - 120
Ethylbenzene ug/L 50 0 50.1 100 75 - 125
Trichloroethene ug/l 50 0 51.5 103 80 - 121
Vinyl chioride ug/L 50 0 47.3 95 71 - 130
cis-1,2-Dichloroethene ug/L 50 0 49.1 98 80 - 121
SAMPLE NO. : 1137556
SPIKE LCSD % QC. LIMITS

COMPOUND UNITS ADDED LCSDCONC. % Rec * mrpD % REC RPD
Benzene ug/L 50 48.6 97 3 80 - 120y 0 - 30
Ethylbenzene ug/l 50 47.5 95 5 7% - 1251 0 - 30
Trichloroethene ug/l. 50 50.5 101 2 80 - 121} 0 - 30
Vinyt chioride ug/l. 50 44.8 90 5 7t - 130} 0 - 30
cis-1,2-Dichloroethene ug/L 50 48.2 96 2 80 - 121} 0 - 30
# Column to be used to flag recovery and RPD values with an asterisk

* Values outside of QC limits

RPD i 0 outef 5 outside limits

Spike Recovery: 0 out of 10 outside limits

FORM il VOAA




3A
WATER VOLATILE LCS/LCSD RECOVERY

Lab Name: GCAL Contract:
Lab Code:  LAO24 CaseNo: SAS No.: , SDGNo. 212120443
Analyical Batch: - 496473
SAMPLE NO. : 1137946
SPIKE SAMPLE LCS LCS %
COMPOUND UNITS ADDED CONCENTRATION CONCENTRATION REC # QcC. LIMITS
Benzene ug/l 50 G 48.5 97 80 - 120
Ethylbenzene ug/L. 50 0 511 102 75 - 125
SAMPLENO. : 1137947
SPIKE LCSD % Qc. LIMITS
COMPOUND UNITS ADDED  LCSD CONC. % REC # RPD # REC RPD
Benzene ugll 50 56.1 112 15 B0 - 120] 0 - 30
Ethyibenzene ug/L 50 56.6 113 10 75 - 125} 0 - 30

# Column to be used to flag recovery and RPD values with an asterisk
* Values outside of QC limits

RPD: ©
Spike Recovery: 4]

outside limits
out of 4

outof‘ 2

outside limits

FORM 1l VOA-1




3A

WATER VOLATILE MS/MSD RECOVERY

Lab Name: GCAL Contract:
LabCode: LAO24 CaseNo: SASNo. SDGNo: 212120443
Matrix Spike - EPA Sample No:  JM04-54MW 10-120312
Analytical Batch: 49§W396Nw
SAMPLE NO. : 21212044312
SPIKE SAMPLE MS MS %
COMPOUND UNITS ADDED CONCENTRATION CONCENTRATION REC # Qc. LIMITS
Trichloroethene ug/l. 50 19.3 69.8 101 80 - 121
Vinyt chioride ug/l 50 0 47.3 95 71 - 130
cis-1,2-Dichloroethene ug/L 50 18.8 69.1 101 go - 121
SAMPLE NO. : 21212044313
SPIKE MSD % % QcC. LIMITS
COMPOUND UNITS ADDED  MSD CONC. REC ¥ ppD # REC RPD
Trichioroethene ug/L 50 66.5 94 5 80 - 121 0 - 30
Vinyl chloride ug/l. 50 45.8 92 3 71 - 130} 0 - 30
cis-1,2-Dichloroethene ug/l. 50 66.7 96 4 80 - 121 0 - 30

# Column to be used to flag recovery and RPD values with an asterisk

* Values outside of QC limits

RPD: 0

_out of

Spike Recovery: B 0

out of 6

5 outside limits

_outside limits

FORM ilf VOA-1




3A
WATER VOLATILE MS/MSD RECOVERY

Lab Name: GCAL Contract:

Lab Code: \}A024 Case No.: SAS No.:

Matrix Spike - EPA Sample No: ~ JM04-54MW42-120312

Analtical Batch: 496473

SDGNo: 212120443

SAMPLE NO. : 21212044315
SPIKE SAMPLE MS MS %
COMPOUND UNITS ADDED CONCENTRATION CONCENTRATION REC # Qc. LIMITS
Benzene ug/L 50 ¢] 53.3 107 80 - 120
Ethylbenzene ug/L 50 0 53.1 106 7 - 125
SAMPLENO. : 21212044316
SPIKE MSD % % Qc. LIMITS
COMPOUND UNITS ADDED  MSD CONC. REC # RPD # REC RPD
Benzene ug/t 50 50.3 101 6 80 - 120 0 - 30
Ethylbenzene ug/L 50 51.2 102 4 75 - 1251 0 - 30

# Column to be used to fiag recovery and RPD values with an asterisk
* Values outside of QC limits

RPD : 0  outof .2 wqoutside limits

Spike Recovery: 0 outof 4 outside limits

FORM il VOA-1




A

SAMPLE NO.
VOLATILE METHOD BLANK SUMMARY
MB1137554
Lab Name:  GCAL Contract: ’
LabCode: LAG24 =~ CaseNo: .. SASNos ... SDGNo: 21212043 =~
File ID:  2121210/e21
Lab Fil 212121022169 Lab Sampie ID: _ Date Extracted:
C Column:  RTX-VMS- iD: .
GG Column: - RTXVMS-30 D: .2 T Date Analyzed: 121012 Time: 1055
mentID: M Matrix:  Waler
Instrument eler Heated Purge: N
Level: kR .
Prep Batch: o _ Analytical Batch: 496:19@WM

THIS METHOD BLANK APPLIES TC THE FOLLOWING SAMPLES, MS AND MSD

LAB LAB DATE TIME
SAMPLE NO. SAMPLE ID FILE ID ANALYZED ANALYZED
1. |LCS1137555 1137555 2121210/e2165L 12/10/12 0935
2. [LCSD1137556 1137556 2121210/e2166 12/10/12 0955
3. |JM04-TB06-120312 21212044301 2121210/e2170 12/10/12 1115
4. [M04-54MW15-120312 21212044302 2121210/e2171 12/10/12 1135
5. [JMO4-510MW5R-120312 21212044303 2121210/e2172 12/10/12 1154
6. [JM04-54MW30-120312 21212044304 2121210/e2173 12710712 1216
7. MO4-FDO1-120312 21212044305 2121210/e2174 1271012 1235
8. [JM0O4-54MW39-120312 21212044306 2121210/e2175 12/10/12 1255
9. |JM04-54MW14-120312 21212044307 2121210/e2176 12/10/12 1315
10. [JMO4-54MW17-120312 21212044308 2121210/e2177 12/10/12 1335
11, [JM04-54MW29-120312 21212044309 2121210/e2178 12/10/12 1358
12. [JM04-54MW40-120312 21212044310 2121210/e2179 12/10/12 1415
13. |[IMO4-54MW10-120312 21212044311 2121210/e2180 12/10/12 1436
14. (JM04-54MW10-120312MS 21212044312 2121210/e2181 12/10/12 1456
15. |JM04-54MW10-1203128D 21212044313 2121210/e2182 12/10/12 1516
16. [JM04-54MW16-120312 21212044317 2121210/e2184 12/10712 1558
17. JMO4-54MW04-120312 21212044318 2121210/e2185 12/10/12 1618

FORM IV VOA




4A

SAMPLE NO.
VOLATILE METHOD BLANK SUMMARY
MB1137945
Lab Name: GCAL Contract:
Lab Code: %9?4{ N Case No.: o SAS No.: o SDG No.:

Lab FileID: 2121211/e2229

Lab Sample ID: 1137945 _ Date Extracted:

GC Column:  RTX-VMS-30 iD: 25  (mm)

Date Analyzed: 1~%/1W1/12W Time: 1115

Instrument ID: M Matrix: ~ Wat

Level:

Heated Purge: N

Prep Batch: Analytical Batch: 496473

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD

LAB LAB DATE TIME
SAMPLE NO. SAMPLE ID FILE ID ANALYZED ANALYZED
1. (LCS1137946 1137946 2121211/e2221L 12/11/12 0749
2. |LCSD1137947 1137947 2121211/e2227 12/11/12 1015
3. [JM04-54MW42-120312 21212044314 2121211/22230 12/1112 1135
4. [JMO04-54MW42-120312MS 21212044315 2121211/e2232m 1211112 1215
5. [JM04-54MW42-1203128D 21212044316 2121211/e2233m 12111/12 1237

FORM 1V VOA




5A
VOLATILE ORGANICS INSTRUMENT PERFORMANCE CHECK
BROMCFLUORQOBENZENE (BFB)

Lab Name: GCAL Contract:

Lab Code:  LAO24 CaseNo: o SASNoZ e SDGNo: 212120443
Lab FileID:  2121208/e2041d BFB Injection Date: ~ 12/08/12

Instrument ID:  MSV7 , BFB Injection Time: 1042

GC Column: RTX-VMS-30 ID: .25 (mm)

Analytical Batch: 496306

% Relative

m/e ION ABUNDANCE CRITERIA Abundance
{ 50 ; 15.0 - 40.0% of mass 95 ! 19.93  ( ) %
l 75 i 30.0 - 60.0% of mass 95 % 50.74 ( ) {
l 95 i Base Peak, 100% relative abundance l 100 ( ) }
| 1 96 } 5.0 -9.0% of mass 95 } 6.64 ( ) J
I 173 i Less than 2.0% of mass 174 l .83 { 1 } 1 I
! 174 : 50.0 - 120,0% of mass 95 { 83.33 { ) 1
l 175 i 5.0 - 9.0% of mass 174 E 704 (  B46 ) 1 I
{ 176 ; 95.0 - 101.0% of mass 174 % 80.85 ( 97.03 ) 1 |
{ 177 1 5.0 - 9.0% of mass 176 5 521 (645 ) 2 1

1- V,aJue is % mass 174 2- Value is % mass 176

THIS CHECK APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS:

LAB LAB DATE TIME
SAMPLE NO. SAMPLE D FILE ID ANALYZED  ANALYZED

1. [V78TD0.2 1201 2121208/e2042d 12/08/12 1119
2. |V7STDo01 1203 2121208/62043d 12/08/12 1139
3. |V7STDO0S 1204 2121208/e2044d 12/08/12 1202
4. (V78TDO10 1205 2121208/e2045d 12/08/12 1221
5. |V78TD020 1206 2121208/e2046d 12/08/12 1241
6. [V7STDOS0 1207 2121208/e2047d 12/08/12 1301
7. |V7STD100 1208 2121208/e2048d 12/08/12 1323
8. {V78TD200 1209 2121208/e2049d 12/08/12 1343
9. |ICV050 1600 2121208/e2051d 12/08/12 1423

FORM V VOA




5A
VOLATILE ORGANICS INSTRUMENT PERFORMANCE CHECK
BROMOFLUOROBENZENE (BFB)

Lab Name: GCAL Contract:

Lab Code:  LA024 CaseMNo: .. SASNe: @ ., SDGNoo 212120443
Lab File ID: 2121210/62163 BFB Injection Date: ij2/m10/12ﬂw

instrument iD:  MSV7 BFB Injection Time: 0837

GC Column:  RTX-VMS-30 iD: .25 {mm)

Analytical Batch: 496396

% Relative

m/e ION ABUNDANCE CRITERIA Abundance
{ 50 % 15.0 - 40.0% of mass 95 E 1878 ( ) E
l 75 : 30.0 - 60.0% of mass 95 3 5069 ¢ ) }
‘ 95 i Base Peak, 100% relative abundance ! 100 ( } ]
l 96 % 5.0 -0.0% of mass 95 § 821 ( ) ]
[ 173 5 Less than 2.0% of mass 174 I 52 ( .61 ) 1 ]
l 174 ; 50.0 - 120.0% of mass 95 1 8591 ( ) }
l 175 : 5.0 - 9.0% of mass 174 1 634 ( 739 ) 1 |
1 176 ' 95.0- 101.0% of mass 174 } 8338 ( 97.06 ) 1 ;
i 177 i 5.0 - 9.0% of mass 176 } 499 (599 ) 2 I

1- Vlalue is % mass 174 2- Value is % mass 176

THIS CHECK APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS:

LAB LAB DATE TIME
SAMPLE NO. SAMPLE ID FILE 1D ANALYZED  ANALYZED

1. V7STDO50 1400 2121210/e2165 12/10/12 0935
2. [LCS1137555 11375855 2121210/e2165L 12/10/12 0935
3. JLCSD1137556 1137556 2121210/e2166 12/10M12 0855
4, (MB1137554 1137554 2121210/e2169 12110412 1055
5. [JM04-TB06-120312 21212044301 2121210/e2170 12/10/12 11186
6. JMO4-54MW15-120312 21212044302 2121210/e2171 12/10/12 1135
7. [JMO4-510MW5ER-120312 21212044303 2121210/e2172 12710712 1154
8. NMO4-54MW30-120312 21212044304 2121210/e2173 12/1012 1216
9. WMD4-FD01-120312 21212044305 2121210/e2174 121012 1235
10. JJMO4-54MW39-120312 21212044306 2121210/e2175 12/10/12 1255
11. [JMO4-54MW14-120312 21212044307 2121210/82176 12/10/12 1315
12, [ JMO4-54MW17-120312 21212044308 2121210/e2177 12/10/12 1335
13. |IM04-54MW29-120312 21212044309 2121210/e2178 12/10/12 1355
14. [JM0O4-54MW40-120312 21212044310 2121210/e2179 12/10/12 1415
15. JJMO4-54MW10-120312 21212044311 2121210/e2180 12/10/12 1436
16. [JM0O4-54MW10-120312MS 21212044312 2121210/e2181 12/10M12 1456

FORM V VOA




5A
VOLATILE ORGANICS INSTRUMENT PERFORMANCE CHECK
BROMOFLUOROBENZENE (BFB)

Lab Name: GCAL Contract:
LabCode:  LAC24 CaseNos e SASNCE e SDG NI 212120443
Lab File [D:  2121210/e2163 BFB Injection Date:
instrument iD:  MSV7 BFB Injection Time: 0837
GC Column: RTX-VMS-30 ID: .25 (mm)
Analytical Batch: 496396
17 . [JM04-54MW10-1203128D 21212044313 | 2121210/e2182 12/10/12 1516
18. {JM04-54MW16-120312 21212044317 2121210/e2184 12/10/12 1558
19. [JM04-54MW04-120312 21212044318 2121210/e2185 12/10M12 1618

FORM V VOA




5A
VOLATILE ORGANICS INSTRUMENT PERFORMANCE CHECK
BROMOFLUCROBENZENE (BFB)

LabName: GCAL Contract:

Lab Code:  LAO24 CaseNo: o SASNOS s, SD@ N0 212120443
Lab Fite ID:  2121211/e2219 BFB Injection Date: 121112

Instrument ID:  MSV7 3 BFB Injection Time: 0638

GC Column:  RTX-VMS-30 iD: .25 {mm}

Analytical Batch: 496473

% Relative

m/e ION ABUNDANCE CRITERIA Abundance
} 50 % 15.0 - 40.0% of mass 95 { 1819 ¢ ) i
| 75 : 30.0 - 60.0% ot mass 95 { 5273 | ) '
} 95 f Base Peak, 100% relative abundance i 100 ( ) 1
1 96 } 5.0 -8.0% of mass 95 E 633 ( ) l
l 173 : Less than 2.0% of mass 174 ! 7 82 ) 1 ]
l 174 ; 50.0 - 120.0% of mass 95 ‘[ 87.22 | ) I
l 175 : 5.0 - 9.0% of mass 174 £ 634 ( 728 ) 1 }
[ 176 i 95.0 - 101.0% of mass 174 ]| 8534 ( 9785 ) 1 ]
] 177 l 5.0 - 9.0% of mass 176 } 465 ( 545 ) 2 1

1- an[ue is % mass 174 2-Value is % mass 176

THIS CHECK APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS:

LAB LAB DATE TIME
SAMPLE NO. SAMPLE ID FILE ID ANALYZED  ANALYZED

1. |V78TDO050 1400 2121211/e2221 12/11/12 0749
2. |LCS1137946 1137946 2121211/e2221L 12/11/12 0749
3. |LCSD1137947 1137947 2121211/e2227 12/11/12 1015
4. IMB1137945 1137945 2121211/e2228 1211112 1115
5. [JMO4-54MW42-120312 21212044314 2121211/e2230 12/11/12 1135
6. {JMO4-54MW42-120312MS 21212044315 |2121211/e2232m 12/11/12 1215
7. NM0O4-54MW42-1203125D 21212044316 |2121211/e2233m 12/11/12 1237
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VOLATILE INTERNAL STANDARD AREA AND RT SUMMARY

Lab Name: GCAL Cantract:

Lab Code: LAO24 Case No.: SAS No.: SDG No.: 212120443
Lab File ID (Standard): 2121208/e2047d Date Analyzed:  12/08/12 Time: 1301
instrument |D; MSv7 GC Column: RTX-VMS-30M iD: .25 (mm)

Analytical Batch: 496396 Heated Burge: (Y/N) N
ISt L Is2 L Is3 |
Area RT Area RT Area RT
STANDARD 589338 5.22 1 248541 E 8.47 228425 10.77
EPA Sample No. # # # # ¥# #
LCS1137555 679565 522 291765 8.47 273681 10.77
LCSD1137556 684481 5.22 283623 8.47 271104 10.77
MB1137554 672301 5.22 275592 8.47 247096 10.77
JM04-TB08-120312 668958 5.22 271921 8.47 243330 10.77
JM04-54MW15-120312 659197 5.22 266043 8.47 245331 10.77
JM04-510MW5R-120312 661483 5.22 266219 8.47 243536 10.77
JMO04-54MW30-120312 658208 5.22 268436 8.47 244532 10.77
JMO04-FD01-120312 647120 522 265635 8.47 238252 10.77
JMO4-54MW38-120312 652087 5.22 266315 8.47 243442 10.77
JM04-54MW14-120312 653451 522 267875 8.47 244238 10.77
JM04-54MW17-120312 641579 522 260329 8.47 235802 10.77
JMO4-54MW29-120312 647473 5.22 265401 8.47 238446 10.77
JMO4-54MW40-120312 631489 522 260689 8.47 237820 10.77
JMO4-54MW10-120312 632518 5.22 261508 8.47 240723 10.77
JMO4-54MW10-120312MS 631053 5.22 287025 8.47 256262 10.77
JMO4-54MW10-1203125D 650276 5.22 278369 8.47 258108 10.77
JM04-54MW16-120312 638331 5.22 260891 8.47 239502 10.77
JM04-54MW04-120312 645767 5.22 266005 8.47 243005 10.77

1S 1 ID: Fluorobenzene
IS 2 ID: Chlorobenzene db
IS 3 ID: 1,4-Dichlorobenzene-d4

AREA UPPER LIMIT = +100% of internal standard area
AREA LOWER LIMIT = -50 % of internal standard area
RT UPPER LIMIT = +0.50 minutes of internal standard RT
RT LOWER LIMIT = -0.50 minutes of internal standard RT

# Column used to flag internal standard values with an asterisk.

* Values outside of QC limits.

FORM viil VOA




VOLATILE INTERNAL STANDARD AREA AND RT SUMMARY

8A

Lab Name: GCAL Contract;
Lab Code: LAQO24 Case No.: SAS No.: SDG No.: 212120443
Lab File ID (Standard): 2121208/e2047d Date Analyzed:  12/08/12 Time: 1301
Instrument 1D: MSv7 GC Column: RTX-VMS-30M ID: .25 (mm)
Analytical Batch: 496473 Heated Burge: (Y/N) N
RT Area RT Area RT
STANDARD 588336 522 ! 248541 § 8.47 228425 10.77 i
EPA Sample No. # # # # # #
LCS1137846 576172 5.22 245697 8.47 239296 10.77
LCSD1137947 562159 5.22 244773 8.47 236028 10.77
MB1137845 575979 5.22 240172 8.47 221073 10.77
JMO04-54MW42-120312 558932 5.22 232886 8.47 215019 10.77
JMO4-54MW42-.120312MS 554545 5.22 240817 8.47 237650 10.77
JMO4-54MW42.1203125D 577067 522 250612 8.47 245781 10.77

IS 1 ID: Fiuorobenzene
IS 2 ID: Chlorobenzene ds
1S 3 ID: 1,4-Dichlorobenzene-d4

AREA UPPER LIMIT = +100% of internal standard area
AREA LOWER LIMIT = -50 % of interal standard area

RT UPPER LIMIT = +0.50 minutes of internal standard RT
RT LOWER 